
 
 
 
 
 
G o o d w y n  M i l l s  C a w o o d  

1 9 0 6  E  T h r e e  N o t c h  S t r e e t  

A n d a l u s i a ,  A l a b a m a  3 6 4 2 1  

T    3 3 4 . 2 2 2 . 2 6 9 9  
 
 

T R A N S M I T T A L  C O V E R  S H E E T  

 
 
DATE:  NOVEMBER 15, 2024  
 
TO: ALL PLAN HOLDERS  
 
FROM: PATSY STINSON 
 
PROJECT: HANGAR SITE DEVELOPMENT 
  STATESBORO-BULLOCH COUNTY AIRPORT 
  STATESBORO, GEORGIA 
  GMC PROJECT NOS.: TATL230003 & TAUG230007 
 
RE: ADDENDUM #1 
 

 PLEASE COMPLETE BELOW AND RETURN IMMEDIATELY VIA FAX or EMAIL to:  

 PATSY STINSON 
 Email: patsy.stinson@gmcnetwork.com  
  

I, the undersigned, hereby acknowledge receipt of this Addendum #1. 

 
 
            
Authorized Representative      Date 
 
 
________________________________________  
Company Name        

 
 

mailto:patsy.stinson@gmcnetwork.com
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ADDENDUM NUMBER 1  
 

HANGAR SITE DEVELOPMENT  
STATESBORO-BULLOCH COUNTY AIRPORT 

GMC PROJECT NOS: TATL230003 & TAUG230007  
 

I. General 

A. The following clarifications, revisions, additions are hereby made a part of same, 
and shall be incorporated in the Project Manual, Drawings, and Work of the Contract the 
same as if originally included in the Bid and Construction Documents. 
 
B. Bidders shall acknowledge receipt of this Addendum in writing, as provided on the 
Transmittal Cover Sheet and the Proposal Form. 
 
C. When a revision and/or addition is called for to the Drawings or Project Manual, 
they shall be fully coordinated with and carried through all applicable Drawings and 
portions of the Project Manual, including in part, all related Civil, Landscaping, 
Architectural, Structural, Electrical, and other Documents. 

II. Revisions to Plans and Project Manual 

A. Plans - Revisions have been made to Plan Sheets  
o Corporate Hangar Plans Sheet 3. 
o Corporate Hangar Plans Sheet 7. 
o T-Hangar Plans Sheet 6. 

B. Project Manual   

o Unclassified excavation changed from P-152-1 to 205-0001 
o Unclassified embankment -in-place (off site borrow) changed from P-152-3 to 

208-0100. 
o GAB unit rate changed from SY to TON unit rate.  

III. Response to Comments 

1.  T-Hangar full plan set, sheet 20 of 27 calls out Ds4 in the area of the basin slopes but there 
is no bid item for sod in the base bid. Will an item be added or should that be added to the 
mobilization item?  

a. Line-item T-904-1 Sodding was added to the base bid for the T-Hangar full plan set. 
 

2. Corp Hangar full plan set does not specify if we are to recess the 2-pad area to allow for 
slap and capillary material or bring it to finish grade. Can you specify what finish elevation 
we are to use there? 

a. Two notes were added to Sheet 7 Site Grading and Drainage Plan  
b. 10. Contractor needs to recess the building pad areas 1.5” below the final asphalt 

FFE and grade the pad area to ensure positive drainage away from the apron. 
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c. 11. Any finished grading that is unpaved or left sitting for 14 days will need to be 
stabilized with seeding, topsoil, and mulch. 

 
3. Add Alternate #1 Bid form lists Asph. Conc Surface and Leveling as a SY quantity. 

Shouldn’t that be per ton like the base bid and Alt #2? 
a. Alternate #1 Bid form Asph. Conc Surface and Leveling changed to TON quantity. 

 
4. In both alternates the leveling quantity is higher than the surface course quantity. If both 

thicknesses are 2” per the detail, where is the additional leveling going? 
a. This is due to a higher tolerance used for estimating the leveling course quantity as 

compared to the tolerance used for the surface course quantity. 
 

5. The T-Hangar portion of the bid form lists a SY quantity for the 6” GAB that would be 
enough to cover the pad and pavement. Is that the intent? 

a. That is correct. 6” GAB quantity changed to TON. 
 

6. The Alt #1 and Alt #2 portions of the bid form list the GAB as per ton unit rate. I would like 
to verify that there is no typo error in the way this is set up. 

a. No typo. GAB is set up as per TON unit rate. 
 

7. I have also found that the printed scale on your plan drawings is ½ what the actual scale 
measures on the station layout. 

a. When the plans are printed to full size, the scale should be correct. 
 

IV. Conclusion 
A. This is the end of Addendum Number 1 
 

 
 



SP
EC

 N
O

Q
TY

U
N

IT
U

N
IT

 P
RI

CE
TO

TA
L 

CO
ST

1
C-

10
5-

1
1

LS
2

C-
10

2-
1

12
50

LF
3

C-
10

2-
6

74
50

SY
4

C-
10

2-
7

1
EA

5
D-

70
1-

3
28

0
LF

6
D-

75
1-

1
1

EA
7

D-
75

2-
1

1
EA

8
D-

75
2-

4
2

EA
9

L-
12

5-
2

2
EA

10
L-

12
5-

3
6

EA
11

P-
10

1-
1

20
0

SY
12

20
5-

00
01

71
00

CY
13

20
8-

01
00

95
00

CY
14

P-
20

9-
1

15
00

TO
N

15
P-

60
3-

1
10

0
GA

L
16

P-
61

0-
1

4
CY

17
P-

62
0-

1
82

5
SF

18
P-

62
0-

2
82

5
SF

19
T-

90
1-

1
2

AC
20

T-
90

4-
1

65
50

SY
SO

DD
IN

G
21

T-
90

5-
1

10
00

CY
22

T-
90

8-
1

80
00

SY
23

16
3-

05
41

1
EA

24
16

3-
05

44
1

EA
25

16
5-

01
11

1
EA

26
40

0-
31

30
45

0
TO

N
27

40
0-

31
30

45
0

TO
N

28
60

3-
20

18
22

SY
29

60
3-

70
00

22
SY

30
71

6-
20

00
10

00
SY

31
H-

10
0

1
LS

32
1

LS
BA

SE
 B

ID
 T

O
TA

L 
/ 

T-
ha

ng
ar

 S
ite

 D
ev

el
op

m
en

t P
RO

JE
CT

 S
ub

To
ta

l: 
   

 

PL
AS

TI
C 

FI
LT

ER
 F

AB
RI

C
ER

O
SI

O
N

 C
O

N
TR

O
L 

M
AT

S,
 S

LO
PE

S
10

 U
N

IT
 T

-H
AN

GA
R 

, D
O

O
RS

, L
IG

HT
S,

 C
O

M
PL

ET
E 

IN
 P

LA
CE

 (I
N

LC
U

DE
S 

CO
N

CR
ET

E 
SL

AB
 / 

FO
U

N
DA

TI
O

N
S)

*H
AN

GA
R 

W
AT

ER
 S

ER
VI

CE
 C

O
N

N
EC

TI
O

N
 A

N
D 

AP
PU

RT
EN

AN
CE

S

*P
ro

vi
de

 a
pp

ro
xi

m
at

el
y 

70
0’

 o
f 1

” 
sc

he
du

le
 4

0 
pv

c.
  C

on
tr

ac
to

r s
ha

ll 
fie

ld
 v

er
ify

 a
nd

 ro
ut

e 
to

 c
ity

 p
ro

vi
de

d 
m

et
er

 se
t a

nd
 in

st
al

l 8
 b

ra
ss

 b
od

y 
ho

se
 b

ib
bs

 w
ith

 ¾
” 

in
le

t s
ize

 in
 st

an
da

rd
 si

ze
 (2

0”
x1

0”
)c

as
t i

ro
n 

va
lv

e 
bo

x 
w

ith
 li

d 
be

tw
ee

n 
ea

ch
 T

-h
an

ga
r s

pa
ce

.  
Co

or
di

na
te

 e
xa

ct
 lo

ca
tio

n 
w

ith
 o

w
ne

r.

U
N

CL
AS

SI
FI

ED
 E

M
BA

N
KM

EN
T-

IN
-P

LA
CE

 (O
FF

 S
IT

E 
BO

RR
O

W
)

CR
U

SH
ED

 A
GG

RE
GA

TE
 B

AS
E 

CO
U

RS
E 

(6
" C

O
M

PA
CT

ED
)

ST
N

 D
U

M
PE

D 
RI

P 
RA

P,
 T

P 
1,

 1
8 

IN

CL
AS

S 
B 

CO
N

CR
ET

E
PE

RM
AN

EN
T 

PA
VE

M
EN

T 
M

AR
KI

N
G,

 R
EF

LE
CT

IV
E 

YE
LL

O
W

 (T
YP

E 
II)

 W
IT

H 
TY

PE
 II

I B
EA

DS
 IN

CL
U

DE
 M

IC
RO

BI
CI

DE
TE

M
PO

RA
RY

 P
AV

EM
EN

T 
M

AR
KI

N
G,

 Y
EL

LO
W

 (T
YP

E 
II)

 IN
CL

U
DE

 M
IC

RO
BI

CI
DE

SE
ED

IN
G

TO
PS

O
IL

 (F
U

RN
IS

HE
D 

FR
O

M
 O

FF
 T

HE
 S

IT
E)

M
U

LC
HI

N
G

CO
N

ST
RU

CT
 A

N
D 

RE
M

O
VE

 S
TO

N
E 

FI
LT

ER
 R

IN
G

SK
IM

M
ER

M
AI

N
TE

N
AN

CE
 O

F 
ST

O
N

E 
FI

LT
ER

 R
IN

G
AS

PH
 C

O
N

C 
SU

RF
AC

E 
CO

U
RS

E 
12

.5
 m

m
 S

U
PE

RP
AV

E,
 G

P 
2 

O
N

LY
, I

N
CL

 B
IT

U
M

 M
AT

L 
(A

PP
X.

 2
20

 L
BS

/S
Y)

AS
PH

 C
O

N
C 

LE
VE

LI
N

G 
CO

U
RS

E 
12

.5
 m

m
 S

U
PE

RP
AV

E,
 G

P 
2 

O
N

LY
, I

N
CL

 B
IT

U
M

 M
AT

L 
(A

PP
X.

 2
20

 L
BS

/S
Y)

FL
AR

ED
 E

N
D 

SE
CT

IO
N

 1
8 

IN
. S

TO
RM

 D
RA

IN
RE

M
O

VE
 E

XI
ST

IN
G 

L-
86

1 
TA

XI
W

AY
 L

IG
HT

S
L-

86
1 

ST
AK

E 
M

O
U

N
TE

D 
TA

XI
W

AY
 E

DG
E 

LI
GH

TS
, L

ED
, I

N
ST

AL
LE

D
M

IL
L 

2"
 A

SP
HA

LT
 P

AV
EM

EN
T

U
N

CL
AS

SI
FI

ED
 E

XC
AV

AT
IO

N

EM
U

LS
IF

IE
D 

AS
PH

AL
T 

TA
CK

 C
O

AT

BA
SE

 B
ID

 - 
PR

O
PO

SE
D 

T-
HA

N
G

AR
 S

IT
E 

DE
VE

LO
PM

EN
T

DE
SC

RI
PT

IO
N

M
O

BI
LI

ZA
TI

O
N

 / 
DE

M
O

BI
LI

ZA
TI

O
N

IN
ST

AL
LA

TI
O

N
 A

N
D 

RE
M

O
VA

L 
O

F 
SI

LT
 F

EN
CE

BI
D 

PR
O

PO
SA

L 
FO

RM
HA

N
G

AR
 S

IT
E 

DE
VE

LO
PM

EN
T

ST
AT

ES
BO

RO
-B

U
LL

O
CH

 C
O

U
N

TY
 A

IR
PO

RT
BU

LL
O

CH
 C

O
U

N
TY

, G
EO

RG
IA

G
M

C 
PR

O
JE

CT
 N

O
: T

AT
L2

30
00

3 
&

 T
AU

G
23

00
07

DR
O

P 
IN

LE
T,

 G
P 

1
DE

TE
N

TI
O

N
 P

O
N

D 
O

U
TL

ET
 S

TR
U

CT
U

RE

CO
N

ST
RU

CT
IO

N
 E

XI
T

ST
O

RM
 D

RA
IN

 P
IP

E,
 1

8 
IN

, C
LA

SS
 II

I (
IN

CL
U

DE
 A

SP
HA

LT
 P

AT
CH

IN
G)

TE
M

PO
RA

RY
 S

EE
DI

N
G 

AN
D 

M
U

LC
HI

N
G

Re
vi

se
d 

pe
r A

dd
en

du
m

 1
PF

 - 
17

Co
nt

ra
ct

or
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__



SP
EC

 N
O

Q
TY

U
N

IT
U

N
IT

 P
RI

CE
TO

TA
L 

CO
ST

33
C-

10
5-

1
1

LS
34

C-
10

2-
7

1
LS

35
C-

10
2-

1
1,

38
5

LF
36

C-
10

2-
2

90
LF

37
C-

10
2-

3
8,

50
0

SY
38

C-
10

2-
4

3
EA

39
C-

10
2-

5
10

0
TO

N
40

P-
15

1-
1

0.
1

AC
41

20
5-

00
01

17
,7

37
CY

42
20

8-
01

00
11

,7
41

CY
43

P-
20

9-
1

2,
02

3
TO

N
44

40
0-

31
30

63
2

TO
N

45
40

0-
31

30
72

6
TO

N
46

P-
60

3-
1

51
5

GA
L

47
D-

70
1-

1
12

0
LF

48
D-

70
1-

2
48

LF
49

D-
75

2-
1

1
EA

50
D-

75
2-

2
2

EA
51

D-
75

2-
3

1
EA

52
T-

90
1-

1
3

AC
53

T-
90

4-
1

1,
14

5
SY

54
T-

90
5-

1
2,

65
0

CY
55

T-
90

8-
1

13
15

0
SY

56
16

3-
05

41
1

EA
57

L-
12

5-
1

1
LS

AD
D

 A
LT

 #
1 

/ 
Co

rp
or

at
e 

H
an

ga
r S

ite
 D

ev
el

op
m

en
t P

RO
JE

CT
 S

ub
To

ta
l: 

   
 

AD
D 

AL
TE

RN
AT

E 
#2

 - 
CO

RP
O

RA
TE

 H
AN

G
AR

 A
DD

IT
IO

N
AL

 P
AV

IN
G

58
P-

20
9-

1
1,

12
5

TO
N

59
40

0-
31

30
35

2
TO

N
60

40
0-

31
30

40
4

TO
N

61
P-

60
3-

1
29

0
GA

L

AD
D

 A
LT

 #
2 

/ 
Co

rp
or

at
e 

H
an

ga
r A

dd
iti

on
al

 P
av

in
g 

Su
bT

ot
al

:  
   

HA
N

G
AR

 S
IT

E 
DE

VE
LO

PM
EN

T 
PR

O
JE

CT
 B

ID
 T

O
TA

L:
   

  

DE
SC

RI
PT

IO
N

HE
AD

W
AL

L 
FO

R 
30

" R
CP

SO
DD

IN
G

TO
PS

O
IL

IN
G

RA
IS

E 
EX

IS
TI

N
G 

TA
XI

W
AY

 L
IG

HT
S 

TO
 G

RA
DE

M
O

BI
LI

ZA
TI

O
N

 / 
DE

M
O

BI
LI

ZA
TI

O
N

TA
CK

 C
O

AT
24

" R
EI

N
FO

RC
ED

 C
O

N
CR

ET
E 

PI
PE

 (R
CP

)
30

" R
EI

N
FO

RC
ED

 C
O

N
CR

ET
E 

PI
PE

 (R
CP

)
DE

TE
N

TI
O

N
 P

O
N

D 
O

U
TL

ET
 S

TR
U

CT
U

RE
HE

AD
W

AL
L 

FO
R 

24
" R

CP

U
N

CL
AS

SI
FI

ED
 E

XC
AV

AT
IO

N

GR
 A

GG
R 

BA
SE

 C
RS

, 6
 IN

CH
, I

N
CL

 M
AT

L 
(6

" C
O

M
PA

CT
ED

 T
HI

CK
N

ES
S)

AS
PH

 C
O

N
C 

SU
RF

AC
E 

CO
U

RS
E 

12
.5

 m
m

 S
U

PE
RP

AV
E,

 G
P 

2 
O

N
LY

, I
N

CL
 B

IT
U

M
 M

AT
L 

(A
PP

X.
 2

20
 L

BS
/S

Y)
AS

PH
 C

O
N

C 
LE

VE
LI

N
G 

CO
U

RS
E 

12
.5

 m
m

 S
U

PE
RP

AV
E,

 G
P 

2 
O

N
LY

, I
N

CL
 B

IT
U

M
 M

AT
L 

(A
PP

X.
 2

20
 L

BS
/S

Y)

SE
ED

IN
G

TA
CK

 C
O

AT

GR
 A

GG
R 

BA
SE

 C
RS

, 6
 IN

CH
, I

N
CL

 M
AT

L 
(6

" C
O

M
PA

CT
ED

 T
HI

CK
N

ES
S)

AS
PH

 C
O

N
C 

SU
RF

AC
E 

CO
U

RS
E 

12
.5

 m
m

 S
U

PE
RP

AV
E,

 G
P 

2 
O

N
LY

, I
N

CL
 B

IT
U

M
 M

AT
L 

(A
PP

X.
 2

20
 L

BS
/S

Y)
AS

PH
 C

O
N

C 
LE

VE
LI

N
G 

CO
U

RS
E 

12
.5

 m
m

 S
U

PE
RP

AV
E,

 G
P 

2 
O

N
LY

, I
N

CL
 B

IT
U

M
 M

AT
L 

(A
PP

X.
 2

20
 L

BS
/S

Y)

M
U

LC
HI

N
G

CO
N

ST
RU

CT
 A

N
D 

RE
M

O
VE

 R
ET

RO
FI

T 
/ S

TO
N

E 
FI

LT
ER

 R
IN

G

AD
D 

AL
TE

RN
AT

E 
#1

 - 
CO

RP
O

RA
TE

 H
AN

G
AR

 S
IT

E 
DE

VE
LO

PM
EN

T

CO
N

ST
RU

CT
IO

N
 E

N
TR

AN
CE

/E
XI

T 
AN

D 
HA

U
L 

RO
U

TE
ER

O
SI

O
N

 C
O

N
TR

O
L 

- T
EM

PO
RA

RY
 S

IL
T 

FE
N

CE
ER

O
SI

O
N

 C
O

N
TR

O
L 

- T
EM

PO
RA

RY
 S

TR
AW

 W
AT

TL
E

ER
O

SI
O

N
 C

O
N

TR
O

L 
- B

LA
N

KE
T

ER
O

SI
O

N
 C

O
N

TR
O

L 
- T

EM
PO

RA
RY

 R
O

CK
 C

HE
CK

 D
AM

ER
O

SI
O

N
 C

O
N

TR
O

L 
- R

O
CK

 C
HA

N
N

EL
 L

IN
IN

G
CL

EA
RI

N
G 

AN
D 

GR
U

BB
IN

G

U
N

CL
AS

SI
FI

ED
 E

M
BA

N
KM

EN
T-

IN
-P

LA
CE

 (O
FF

 S
IT

E 
BO

RR
O

W
)

Re
vi

se
d 

pe
r A

dd
en

du
m

 1
PF

 - 
18

Co
nt

ra
ct

or
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__



12/21/2018  AC 150/5370-10H 

Item C-102 Temporary Air and Water Pollution, Soil Erosion, and Siltation Control 1 

 

 

 
 
 
 
 
 

Item C-102 Temporary Air and Water Pollution, Soil Erosion, and Siltation Control 
 

 
 
 

DESCRIPTION 
 

 
102-1. This item shall consist of temporary control measures as shown on the plans or as ordered by the 

Resident Project Representative (RPR) during the life of a contract to control pollution of air and water, 

soil erosion, and siltation through the use of silt fences, berms, dikes, dams, sediment basins, fiber mats, 

gravel, mulches, grasses, slope drains, and other erosion control devices or methods. 
 

Temporary erosion control shall be in accordance with the approved erosion control plan; the approved 

Construction Safety and Phasing Plan (CSPP) and AC 150/5370-2, Operational Safety on Airports 

During Construction. The temporary erosion control measures contained herein shall be coordinated with 

the permanent erosion control measures specified as part of this contract to the extent practical to assure 

economical, effective, and continuous erosion control throughout the construction period. 
 

Temporary control may include work outside the construction limits such as borrow pit operations, 

equipment and material storage sites, waste areas, and temporary plant sites. 
 

Temporary control measures shall be designed, installed and maintained to minimize the creation of 

wildlife attractants that have the potential to attract hazardous wildlife on or near public-use airports. 
 

 
MATERIALS 

 

102-2.1 Grass. Grass that will not compete with the grasses sown later for permanent cover per Item T- 

901shall be a quick-growing species (such as ryegrass, Italian ryegrass, or cereal grasses) suitable to the 

area providing a temporary cover. Selected grass species shall not create a wildlife attractant. 

 

102-2.2 Mulches. Mulches may be hay, straw, fiber mats, netting, bark, wood chips, or other suitable 

material reasonably clean and free of noxious weeds and deleterious materials per Item T-908.  Mulches 

shall not create a wildlife attractant. 

 

102-2.3 Fertilizer. Fertilizer shall be a standard commercial grade and shall conform to all federal and 

state regulations and to the standards of the Association of Official Agricultural Chemists. 
 

102-2.4 Slope drains. Slope drains may be constructed of pipe, fiber mats, rubble, concrete, asphalt, or 

other materials that will adequately control erosion. 
 

102-2.5 Silt fence. Silt fence shall consist of polymeric filaments which are formed into a stable network 

such that filaments retain their relative positions. Synthetic filter fabric shall contain ultraviolet ray 

inhibitors and stabilizers to provide a minimum of six months of expected usable construction life.  Silt 

fence shall meet the requirements of ASTM D6461. 
 

102-2.6 Other. All other materials shall meet commercial grade standards and shall be approved by the 

RPR before being incorporated into the project. 
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CONSTRUCTION REQUIREMENTS 

 

102-3.1 General. In the event of conflict between these requirements and pollution control laws, rules, or 

regulations of other federal, state, or local agencies, the more restrictive laws, rules, or regulations shall 

apply. 
 

The RPR shall be responsible for assuring compliance to the extent that construction practices, 

construction operations, and construction work are involved. 

 

102-3.2 Schedule. Prior to the start of construction, the Contractor shall submit schedules in accordance 

with the approved Construction Safety and Phasing Plan (CSPP) and the plans for accomplishment of 

temporary and permanent erosion control work for clearing and grubbing; grading; construction; paving; 

and structures at watercourses. The Contractor shall also submit a proposed method of erosion and dust 

control on haul roads and borrow pits and a plan for disposal of waste materials. Work shall not be started 

until the erosion control schedules and methods of operation for the applicable construction have been 

accepted by the RPR. 
 

102-3.3 Construction details. The Contractor will be required to incorporate all permanent erosion 

control features into the project at the earliest practicable time as outlined in the plans and approved 

CSPP. Except where future construction operations will damage slopes, the Contractor shall perform the 

permanent seeding and mulching and other specified slope protection work in stages, as soon as 

substantial areas of exposed slopes can be made available. Temporary erosion and pollution control 

measures will be used to correct conditions that develop during construction that were not foreseen during 

the design stage; that are needed prior to installation of permanent control features; or that are needed 
temporarily to control erosion that develops during normal construction practices, but are not associated 

with permanent control features on the project. 
 

Where erosion may be a problem, schedule and perform clearing and grubbing operations so that grading 

operations and permanent erosion control features can follow immediately if project conditions permit. 

Temporary erosion control measures are required if permanent measures cannot immediately follow 

grading operations. The RPR shall limit the area of clearing and grubbing, excavation, borrow, and 

embankment operations in progress, commensurate with the Contractor’s capability and progress in 

keeping the finish grading, mulching, seeding, and other such permanent control measures current with 
the accepted schedule. If seasonal limitations make such coordination unrealistic, temporary erosion 

control measures shall be taken immediately to the extent feasible and justified as directed by the RPR. 
 

The Contractor shall provide immediate permanent or temporary pollution control measures to minimize 

contamination of adjacent streams or other watercourses, lakes, ponds, or other areas of water 

impoundment as directed by the RPR. If temporary erosion and pollution control measures are required 

due to the Contractor’s negligence, carelessness, or failure to install permanent controls as a part of the 

work as scheduled or directed by the RPR, the work shall be performed by the Contractor and the cost 

shall be incidental to this item. 
 

The RPR may increase or decrease the area of erodible earth material that can be exposed at any time 

based on an analysis of project conditions. 
 

The erosion control features installed by the Contractor shall be maintained by the Contractor during the 

construction period. 
 

Provide temporary structures whenever construction equipment must cross watercourses at frequent 

intervals. Pollutants such as fuels, lubricants, bitumen, raw sewage, wash water from concrete mixing 

operations, and other harmful materials shall not be discharged into any waterways, impoundments or into 

natural or manmade channels. 
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102-3.4 Installation, maintenance and removal of silt fence.  Silt fences shall extend a minimum of 16 

inches (41 cm) and a maximum of 34 inches (86 cm) above the ground surface. Posts shall be set no more 

than 10 feet (3 m) on center. Filter fabric shall be cut from a continuous roll to the length required 

minimizing joints where possible. When joints are necessary, the fabric shall be spliced at a support post 

with a minimum 12-inch (300-mm) overlap and securely sealed. A trench shall be excavated 

approximately 4 inches (100 mm) deep by 4 inches (100 mm) wide on the upslope side of the silt fence. 

The trench shall be backfilled and the soil compacted over the silt fence fabric. The Contractor shall 

remove and dispose of silt that accumulates during construction and prior to establishment of permanent 

erosion control. The fence shall be maintained in good working condition until permanent erosion control 

is established. Silt fence shall be removed upon approval of the RPR. 
 

 
METHOD OF MEASUREMENT 

 

102-4.1 Temporary erosion and pollution control work required will be performed as scheduled or 

directed by the RPR. Completed and accepted work will be measured as follows: 
 

a. Temporary Silt Fence will be measured by the linear foot. 

b. Temporary Straw Wattle will be measured by the linear feet. 

c. Blanket will be measured by the square yard. 

d. Temporary Rock Check Dam will be measured by the each. 

e. Rock Channel Lining will be measured by the per ton. 

f. Temporary Seeding and Mulching will be measured by the square yard. 

g. Construction Exit will be measured by the each. 
 

102-4.2 Control work performed for protection of construction areas outside the construction limits, such 

as borrow and waste areas, haul roads, equipment and material storage sites, and temporary plant sites, 

will not be measured and paid for directly but shall be considered as a subsidiary obligation of the 

Contractor. 
 

 
BASIS OF PAYMENT 

 

102-5.1 Accepted quantities of temporary water pollution, soil erosion, and siltation control work ordered 

by the RPR and measured as provided in paragraph 102-4.1 will be paid for under: 
 

Item C-102-1 Temporary Silt Fence - per linear feet 

Item C-102-2 Temporary Straw Wattle - per linear feet 

Item C-102-3 Blanket - per square yard 

Item C-102-4 Temporary Rock Check Dam - per each 

Item C-102-5 Rock Channel Lining - per ton 

Item C-102-6 Temporary Seeding and Mulching - per square yard  

Item C-102-7 Construction Exit - per each  

 

 

Where other directed work falls within the specifications for a work item that has a contract price, the 

units of work shall be measured and paid for at the contract unit price bid for the various items. 
 

Temporary control features not covered by contract items that are ordered by the RPR will be paid for in 

accordance with Section 90, paragraph 90-05 Payment for Extra Work. 
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REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 
 

Advisory Circulars (AC) 
 

AC 150/5200-33 Hazardous Wildlife Attractants on or Near Airports 
 

AC 150/5370-2 Operational Safety on Airports During Construction 
 

ASTM International (ASTM) 
 

ASTM D6461 Standard Specification for Silt Fence Materials 
 

United States Department of Agriculture (USDA) 
 

FAA/USDA Wildlife Hazard Management at Airports, A Manual for Airport Personnel 
 

 
END OF ITEM C-102 



12/21/2018  AC 150/5370-10H 

Item C-105 Mobilization 1 

 

 

 
 
 
 
 
 

Item C-105 Mobilization 
 

 
 
 

105-1 Description. This item of work shall consist of, but is not limited to, work and operations 

necessary for the movement of personnel, equipment, material and supplies to and from the project site 

for work on the project except as provided in the contract as separate pay items. 
 

105-2 Mobilization limit.  Mobilization shall be limited to 10 percent of the total project cost. 

 
105-3 Posted notices. Prior to commencement of construction activities, the Contractor must post the 

following documents in a prominent and accessible place where they may be easily viewed by all 

employees of the prime Contractor and by all employees of subcontractors engaged by the prime 

Contractor: Equal Employment Opportunity (EEO) Poster “Equal Employment Opportunity is the Law” 

in accordance with the Office of Federal Contract Compliance Programs Executive Order 11246, as 

amended; Davis Bacon Wage Poster (WH 1321) - DOL “Notice to All Employees” Poster; and 

Applicable Davis-Bacon Wage Rate Determination. These notices must remain posted until final 

acceptance of the work by the Owner. 
 

105-4 Engineer/RPR field office. An Engineer/RPR field office is not required. 

 
METHOD OF MEASUREMENT 

 

105-5 Basis of measurement and payment. Based upon the contract lump sum price for “Mobilization” 

partial payments will be allowed as follows: 
 

a. With first pay request, 25%. 
 

b. When 25% or more of the original contract is earned, an 

additional 25%. 
 

c. When 50% or more of the original contract is earned, an 

additional 40%. 
 

d. After Final Inspection, Staging area clean-up and delivery of all 

Project Closeout materials as required by Section 90, paragraph 90-11, 

Contractor Final Project Documentation, the final 10%. 
 

 
 
 
 

105-6 Payment will be made under: 

BASIS OF PAYMENT 

 

Item C-105-1 Mobilization 
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REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 
 

Office of Federal Contract Compliance Programs (OFCCP) 

Executive Order 11246, as amended 

EEOC-P/E-1 – Equal Employment Opportunity is the Law Poster 
 

United States Department of Labor, Wage and Hour Division 

(WHD) WH 1321 – Employee Rights under the Davis-Bacon 

Act Poster 

 
 

END OF ITEM C-105 
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Item P-101 Preparation/Removal of Existing Pavements 
 
 

 
DESCRIPTION 

 

101-1 This item shall consist of preparation of existing pavement surfaces for overlay, surface treatments, 

removal of existing pavement, and other miscellaneous items. The work shall be accomplished in 

accordance with these specifications and the applicable plans. 
 

 
EQUIPMENT AND MATERIALS 

 

101-2 All equipment and materials shall be specified here and in the following paragraphs or approved by 

the Resident Project Representative (RPR). The equipment shall not cause damage to the pavement to 

remain in place. 
 
 
 
 

101-3.1 Removal of existing pavement. 

CONSTRUCTION 

 

The Contractor’s removal operation shall be controlled to not damage adjacent pavement structure, and 

base material, cables, utility ducts, pipelines, or drainage structures which are to remain under the 

pavement. 
 

a. Concrete pavement removal.  Full depth saw cuts shall be made perpendicular to the slab surface. 

The Contractor shall saw through the full depth of the slab including any dowels at the joint, removing the 

pavement and installing new dowels as shown on the plans and per the specifications. Where the 

perimeter of the removal limits is not located on the joint and there are no dowels present, the perimeter 

shall be saw cut the full depth of the pavement. The pavement inside the saw cut shall be removed by 
methods which will not cause distress in the pavement which is to remain in place. If the material is to be 

wasted on the airport site, it shall be reduced to a maximum size of 3 inches. Concrete slabs 

that are damaged by under breaking shall be repaired or removed and replaced as directed by the 

RPR. 
 

The edge of existing concrete pavement against which new pavement abuts shall be protected from 

damage at all times. Spall and underbreak repair shall be in accordance with the plans. Any underlaying 

material that is to remain in place, shall be recompacted and/or replaced as shown on the plans.  Adjacent 

areas damaged during repair shall be repaired or replaced at the Contractor’s expense. 
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b. Asphalt pavement removal. Asphalt pavement to be removed shall be cut to the full depth of the 

asphalt pavement around the perimeter of the area to be removed. If the material is to be wasted on 

the airport, it shall be broken to a maximum size of 3 inches. 

 
c. Repair or removal of Base, Subbase, and/or Subgrade.  All failed material including surface, 

base course, subbase course, and subgrade shall be removed and repaired as shown on the plans or as 

directed by the RPR. Materials and methods of construction shall comply with the applicable sections of 

these specifications. Any damage caused by Contractor’s removal process shall be repaired at the 

Contractor’s expense. 
 

101-3.2 Preparation of joints and cracks prior to overlay/surface treatment. Remove all vegetation 

and debris from cracks to a minimum depth of 1 inch (25 mm). If extensive vegetation exists, treat the 

specific area with a concentrated solution of a water-based herbicide approved by the RPR. Fill all cracks 

greater than 1/4 inch (6 mm) wide) with a crack sealant per ASTM D6690.  The crack sealant, 

preparation, and application shall be compatible with the surface treatment/overlay to be used. To 

minimize contamination of the asphalt with the crack sealant, underfill the crack sealant a minimum of 

1/8 inch (3 mm), not to exceed ¼ inch (6 mm).  Any excess joint or crack sealer shall be removed from 

the pavement surface. 

 
101-3.3 Removal of Foreign Substances/contaminates prior to overlay or    seal-coat. 

Removal of foreign substances/contaminates from existing pavement that will affect the bond of the new 

treatment shall consist of removal of rubber, fuel spills, oil, crack sealer, at least 90% of paint, and other 

foreign substances from the surface of the pavement.  Areas that require removal are designated on the plans 

and as directed by the RPR in the field during construction. rotary grinding or sandblasting 

may be used. Removal methods used shall not cause major damage to the pavement, or to any structure or 

utility within or adjacent to the work area. Major damage is defined as changing the properties of the 

pavement, removal of asphalt causing the aggregate to ravel, or removing pavement over 1/8 inch (3 mm) 

deep. If it is deemed by the RPR that damage to the existing pavement is caused by operational error, such 

as permitting the application method to dwell in one location for too long, the Contractor shall repair the 

damaged area without compensation and as directed by the RPR. 
 

Removal of foreign substances shall not proceed until approved by the RPR. Water used for high-pressure 

water equipment shall be provided by the Contractor at the Contractor's expense. No material shall be 

deposited on the pavement shoulders. All wastes shall be disposed of in areas indicated in this 

specification or shown on the plans. 
 

101-3.5 Cold milling. Milling shall be performed with a power-operated milling machine or grinder, 

capable of producing a uniform finished surface. The milling machine or grinder shall operate without 
tearing or gouging the underlaying surface. The milling machine or grinder shall be equipped with grade 

and slope controls, and a positive means of dust control.  All millings shall be removed and disposed 

off Airport property.  If the Contractor mills or grinds deeper or wider than the plans specify, the 

Contractor shall replace the material removed with new material at the Contractor’s Expense. 
 
 

c. Clean-up. The Contractor shall sweep the milled surface daily and immediately after the milling 

until all residual materials are removed from the pavement surface.  Prior to paving, the Contractor shall 

wet down the milled pavement and thoroughly sweep and/or blow the surface to remove loose residual 

material. Waste materials shall be collected and removed from the pavement surface and adjacent areas 

by sweeping or vacuuming.  Waste materials shall be removed and disposed off Airport 

property. 

 

d. Clean pavement surface immediately prior to placing the surface treatment so that it is free of dust, 

dirt, grease, vegetation, oil or any type of objectionable surface film. 
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101-3.7 Maintenance. The Contractor shall perform all maintenance work necessary to keep the 

pavement in a satisfactory condition until the full section is complete and accepted by the RPR. The 

surface shall be kept clean and free from foreign material. The pavement shall be properly drained at all 

times. If cleaning is necessary or if the pavement becomes disturbed, any work repairs necessary shall be 

performed at the Contractor’s expense. 
 

101-3.8 Preparation of Joints in Rigid Pavement prior to resealing. Prior to application of sealant 

material, clean and dry the joints of all scale, dirt, dust, old sealant, curing compound, moisture and other 

foreign matter. The Contractor shall demonstrate, in the presence of the RPR, that the method used cleans 

the joint and does not damage the joint. 
 

101-3.8.1 Removal of Existing Joint Sealant. All existing joint sealants will be removed by plowing or 
use of hand tools. Any remaining sealant and or debris will be removed by use of wire brushes or other 

tools as necessary.  Resaw joints removing no more than 1/16 inch (2 mm) from each joint face. 

Immediately after sawing, flush out joint with water and other tools as necessary to completely remove 

the slurry. 

 

101-3.8.2 Cleaning prior to sealing. Immediately before sealing, joints shall be cleaned by removing any 

remaining laitance and other foreign material.  Allow sufficient time to dry out joints prior to sealing. 

Joint surfaces will be surface-dry prior to installation of sealant. 

 

101-3.8.3 Joint sealant. Joint material and installation will be in accordance with Item P-605. 
 

101-3.9 Preparation of Cracks in Flexible Pavement prior to sealing. Prior to application of sealant 

material, clean and dry the joints of all scale, dirt, dust, old sealant, curing compound, moisture and other 

foreign matter. The Contractor shall demonstrate, in the presence of the RPR, that the method used cleans 

the cracks and does not damage the pavement. 
 

101-3.9.1 Preparation of Crack. Widen crack with router or random crack saw by removing 

a minimum of 1/16 inch (2 mm) from each side of crack. Immediately before sealing, cracks will be 
blown out with a hot air lance combined with oil and water-free compressed air. 
 

101-3.9.2 Removal of Existing Crack Sealant. Existing sealants will be removed by routing or 

random crack saw. Following routing or sawing any remaining debris will be removed by 

use of a hot lance combined with oil and water-free compressed air. 

 

101-3.9.3 Crack Sealant. Crack sealant material and installation will be in accordance with Item 

P-605. 
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METHOD OF MEASUREMENT 
 
 

101-4.1 Pavement removal. The unit of measurement for pavement removal 

shall be the number of square yards (square meters) removed by the 

Contractor. Any pavement removed outside the limits of removal because 

the pavement was damaged by negligence on the part of the Contractor 

shall not be included in the measurement for payment. No direct 

measurement or payment shall be made for saw cutting. Saw cutting 

shall be incidental to pavement removal. Dowel bar installation shall 

be incidental to pavement removal. 
 

101-4.2 Joint and crack repair. The unit of measurement for joint and 

crack repair shall be the linear foot (meter) of joint. 
 

101-4.3 Removal of Foreign Substances/contaminates. The unit of 

measurement for foreign Substances/contaminates removal shall be the 

square foot (meter). 
 
 

101-4.6 Cold milling. The unit of measure for cold milling shall be 2 

inches of milling per square yard (square meter). The location and 

average depth of the cold milling shall be as shown on the plans. If the 

initial cut does not correct the condition, the Contractor shall 

re-mill the area and will be paid for the total depth of milling. 

 
BASIS OF PAYMENT 

 

101-5.1 Payment. Payment shall be made at contract unit price for the unit of measurement as specified 

above. This price shall be full compensation for furnishing all materials and for all preparation, hauling, 

and placing of the material and for all labor, equipment, tools, and incidentals necessary to complete this 

item. 
 
 
 

Item P-101-1 Cold Milling  – per square yard  
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REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 

 
Advisory Circulars (AC) 

 

AC 150/5380-6 Guidelines and Procedures for Maintenance of Airport Pavements. 

ASTM International (ASTM) 

ASTM D6690 Standard Specification for Joint and Crack Sealants, Hot Applied, for 

Concrete and Asphalt Pavements 
 

 
END OF ITEM P-101 
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Item P-151 Clearing and Grubbing 
 

 
DESCRIPTION 

 

151-1.1 This item shall consist of clearing or clearing and grubbing, including the disposal of materials, 

for all areas within the limits designated on the plans or as required by the Resident Project 

Representative (RPR). 
 

a. Clearing shall consist of the cutting and removal of all trees, stumps, brush, logs, hedges, the 

removal of fences and other loose or projecting material from the designated areas. The grubbing of 

stumps and roots will not be required. 
 

b. Clearing and grubbing shall consist of clearing the surface of the ground of the designated areas 

of all trees, stumps, down timber, logs, snags, brush, undergrowth, hedges, heavy growth of grass or 

weeds, fences, structures, debris, and rubbish of any nature, natural obstructions or such material which in 

the opinion of the RPR is unsuitable for the foundation of strips, pavements, or other required structures, 

including the grubbing of stumps, roots, matted roots, foundations, and the disposal from the project of all 

spoil materials resulting from clearing and grubbing. 
 

c. Tree Removal. Tree Removal shall consist of the cutting and removal of isolated single trees or 

isolated groups of trees, and the grubbing of stumps and roots. The removal of all the trees of this 

classification shall be in accordance with the requirements for the particular area being cleared. 
 

 
CONSTRUCTION METHODS 

 

151-2.1 General. The areas denoted on the plans to be cleared and grubbed shall be staked on the 

ground by the Contractor as indicated on the plans. 
 

The removal of existing structures and utilities required to permit orderly progress of work shall be 

accomplished by local agencies, unless otherwise shown on the plans. Whenever a telephone pole, 

pipeline, conduit, sewer, roadway, or other utility is encountered and must be removed or relocated, the 

Contractor shall advise the RPR who will notify the proper local authority or owner to secure prompt 

action. 
 

151-2.1.1 Disposal.  All materials removed by clearing or by clearing and grubbing shall be disposed of 

outside the Airport’s limits at the Contractor’s responsibility, except 

when otherwise directed by the RPR.  

 
When embankments are constructed of such material, this material shall be placed in accordance with 

requirements for formation of embankments. Any broken concrete or masonry that cannot be used in 

construction and all other materials not considered suitable for use elsewhere, shall be disposed of by the 

Contractor. In no case, shall any discarded materials be left in windrows or piles adjacent to or within the 

airport limits. The manner and location of disposal of materials shall be subject to the approval of the RPR 

and shall not create an unsightly or objectionable view. When the Contractor is required to locate a 

disposal area outside the airport property limits, the Contractor shall obtain and file with the RPR 

permission in writing from the property owner for the use of private property for this purpose. 
 

151-2.1.2 Blasting.  Blasting shall not be allowed. 
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151-2.2 Clearing. The Contractor shall clear the staked or indicated area of all materials as indicated on 

the plans. Trees unavoidably falling outside the specified clearing limits must be cut up, removed, and 

disposed of in a satisfactory manner. To minimize damage to trees that are to be left standing, trees shall 

be felled toward the center of the area being cleared. The Contractor shall preserve and protect from 

injury all trees not to be removed. The trees, stumps, and brush shall be cut flush with the original ground 

surface. The grubbing of stumps and roots will not be required. 
 

Fences shall be removed and disposed of as directed by the RPR. Fence wire shall be neatly rolled and the 

wire and posts stored on the airport if they are to be used again, or stored at a location designated by the 

RPR if the fence is to remain the property of a local owner or authority. 
 

151-2.3 Clearing and grubbing. In areas designated to be cleared and grubbed, all stumps, roots, buried 

logs, brush, grass, and other unsatisfactory materials as indicated on the plans, shall be removed, except 

where embankments exceeding 3-1/2 feet (105 cm) in depth will be constructed outside of paved areas. 

For embankments constructed outside of paved areas, all unsatisfactory materials shall be removed, but 

sound trees, stumps, and brush can be cut off flush with the original ground and allowed to remain. Tap 

roots and other projections over 1-1/2 inches (38 mm) in diameter shall be grubbed out to a depth of at 

least 18 inches (0.5 m) below the finished subgrade or slope elevation. 
 

Any buildings and miscellaneous structures that are shown on the plans to be removed shall be 

demolished or removed, and all materials shall be disposed of by removal from the site. The cost of 

removal is incidental to this item. The remaining or existing foundations, wells, cesspools, and like 

structures shall be destroyed by breaking down the materials of which the foundations, wells, cesspools, 

etc., are built to a depth at least 2 feet (60 cm) below the existing surrounding ground. Any broken 

concrete, blocks, or other objectionable material that cannot be used in backfill shall be removed and 

disposed of at the Contractor’s expense. The holes or openings shall be backfilled with acceptable 

material and properly compacted. 
 

All holes in embankment areas remaining after the grubbing operation shall have the sides of the holes 

flattened to facilitate filling with acceptable material and compacting as required in Item P-152. The same 

procedure shall be applied to all holes remaining after grubbing in areas where the depth of holes exceeds 

the depth of the proposed excavation. 
 

 

METHOD OF MEASUREMENT 
 
 

151-3.2 The quantities of clearing and grubbing as shown by the limits on the plans shall be the number 
of acres or fractions thereof of land specifically cleared and grubbed. 

 

 

 
BASIS OF PAYMENT 

 
 

151-4.2 Payment shall be made at the contract unit price per acre for clearing and grubbing. This price 

shall be full compensation for furnishing all materials and for all labor, equipment, tools, and incidentals 

necessary to complete the item. 
 
 

Payment will be made under: 
 
 

Item P-151-1 Clearing and grubbing - per acre  
 

 

END OF ITEM P-151 
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Item P-209 Crushed Aggregate Base Course 

DESCRIPTION 

209-1.1 This item consists of a base course composed of crushed aggregate base constructed on a 

prepared course in accordance with these specifications and in conformity to the dimensions and typical 

cross-sections shown on the plans. 

MATERIALS 

209-2.1 Crushed aggregate base. Crushed aggregate shall consist of clean, sound, durable particles of 

crushed stone, crushed gravel, and shall be free from coatings of clay, silt, organic material, clay lumps or 

balls or other deleterious materials or coatings. The method used to produce the crushed gravel shall 

result in the fractured particles in the finished product as consistent and uniform as practicable.  Fine 

aggregate portion, defined as the portion passing the No. 4 (4.75 mm) sieve shall consist of fines from the 

coarse aggregate crushing operation. The fine aggregate shall be produced by crushing stone, gravel, that 

meet the coarse aggregate requirements for wear and soundness. Aggregate base material requirements 

are listed in the following table. 
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Crushed Aggregate Base Material Requirements 

Material Test Requirement Standard 

Coarse Aggregate  

Resistance to Degradation  Loss: 45% maximum  ASTM C131 

Soundness of Aggregates  

by Use of Sodium Sulfate or 

Magnesium Sulfate 

Loss after 5 cycles: 

12% maximum using Sodium sulfate - or -  

18% maximum using magnesium sulfate  

ASTM C88 

Percentage of Fractured 

Particles 

Minimum 90% by weight of particles with at least 

two fractured faces and 98% with at least one 

fractured face1 

ASTM D5821 

Flat Particles, Elongated 

Particles, or Flat and 

Elongated Particles 

10% maximum, by weight, of flat, elongated, or flat 

and elongated particles 2 

ASTM D4791 

   Bulk density of 

slag 

Weigh not less than 70 pounds per 

cubic foot (1.12 Mg/cubic meter)  

ASTM C29    

   Clay lumps and 
friable particles 

Less than or equal to 3 percent ASTM C142    

Fine Aggregate  

Liquid limit Less than or equal to 25 ASTM D4318 

Plasticity Index Not more than five (5)  ASTM D4318 

1 The area of each face shall be equal to at least 75% of the smallest mid-sectional area of the piece. When two 

fractured faces are contiguous, the angle between the planes of fractures shall be at least 30 degrees to count as 

two fractured faces. 
2 A flat particle is one having a ratio of width to thickness greater than five (5); an elongated particle is one 

having a ratio of length to width greater than five (5). 

209-2.2 Gradation requirements. The gradation of the aggregate base material shall meet the 

requirements of the gradation given in the following table when tested per ASTM C117 and ASTM C136.  

The gradation shall be well graded from coarse to fine and shall not vary from the lower limit on one 

sieve to the high limit on an adjacent sieve or vice versa.  
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Gradation of Aggregate Base 

Sieve Size Design Range 

Percentage by Weight 

passing 

Contractor’s Final 

Gradation 

Job Control Grading Band 

Tolerances1 

(Percent) 

2 inch 

(50 mm)  

100  0 

1-1/2 inch  

(37.5 mm) 

95-100  ±5 

1 inch  

(25.0 mm) 

70-95  ±8 

3/4 inch  

(19.0 mm)  

55-85  ±8 

No. 4  

(4.75 mm)  

30-60  ±8 

No. 402  

(425 µm)  
10-30  ±5 

No. 2002  

(75 µm) 

0-10 
 ±3 

1 The “Job Control Grading Band Tolerances for Contractor’s Final Gradation” in the table shall be applied to 

“Contractor’s Final Gradation” to establish a job control grading band. The full tolerance still applies if 

application of the tolerances results in a job control grading band outside the design range. 
2 The fraction of material passing the No 200 (75 µm) sieve shall not exceed two-thirds the fraction passing 

the No 40 (425 µm) sieve. 

209-2.3 Sampling and Testing. 

a. Aggregate base materials.  The Contractor shall take samples of the aggregate base in accordance 

with ASTM D75 to verify initial aggregate base requirements and gradation.  Material shall meet the 

requirements in paragraph 209-2.1. This sampling and testing will be the basis for approval of the 

aggregate base quality requirements. 

b. Gradation requirements.  The Contractor shall take at least two aggregate base samples per day 

in the presence of the Resident Project Representative (RPR) to check the final gradation. Sampling shall 

be per ASTM D75. Material shall meet the requirements in paragraph 209-2.2. The samples shall be taken 

from the in-place, un-compacted material at sampling points and intervals designated by the RPR.  

209-2.4 Separation Geotextile.  Not used. 

CONSTRUCTION METHODS 

209-3.1 Control strip.  The first half-day of construction shall be considered the control strip.  The 

Contractor shall demonstrate, in the presence of the RPR, that the materials, equipment, and construction 

processes meet the requirements of the specification.  The sequence and manner of rolling necessary to 

obtain specified density requirements shall be determined.  The maximum compacted thickness may be 

increased to a maximum of 12 inches (300 mm) upon the Contractor’s demonstration that approved 

equipment and operations will uniformly compact the lift to the specified density.  The RPR must witness 

this demonstration and approve the lift thickness prior to full production. 
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Control strips that do not meet specification requirements shall be reworked, re-compacted or removed 

and replaced at the Contractor’s expense.  Full operations shall not continue until the control strip has 

been accepted by the RPR. The Contractor shall use the same equipment, materials, and construction 

methods for the remainder of construction, unless adjustments made by the Contractor are approved by 

the RPR. 

209-3.2 Preparing underlying subgrade and/or subbase. The underlying subgrade and/or subbase shall 

be checked and accepted by the RPR before base course placing and spreading operations begin.  Re-

proof rolling of the subgrade or proof rolling of the subbase in accordance with Item P-152, at the 

Contractor’s expense, may be required by the RPR if the Contractor fails to ensure proper drainage or 

protect the subgrade and/or subbase.  Any ruts or soft, yielding areas due to improper drainage conditions, 

hauling, or any other cause, shall be corrected before the base course is placed. To ensure proper 

drainage, the spreading of the base shall begin along the centerline of the pavement on a crowned section 

or on the high side of the pavement with a one-way slope. 

209-3.3 Production. The aggregate shall be uniformly blended and, when at a satisfactory moisture 

content per paragraph 209-3.5, the approved material may be transported directly to the placement.   

209-3.4 Placement. The aggregate shall be placed and spread on the prepared underlying layer by 

spreader boxes or other devices as approved by the RPR, to a uniform thickness and width. The 

equipment shall have positive thickness controls to minimize the need for additional manipulation of the 

material. Dumping from vehicles that require re-handling shall not be permitted. Hauling over the 

uncompacted base course shall not be permitted. 

The aggregate shall meet gradation and moisture requirements prior to compaction. The base course shall 

be constructed in lifts as established in the control strip, but not less than 4 inches (100 mm) nor more 

than 12 inches (300 mm) of compacted thickness. 

When more than one lift is required to establish the layer thickness shown on the plans, the construction 

procedure described here shall apply to each lift.  No lift shall be covered by subsequent lifts until tests 

verify that compaction requirements have been met.  The Contractor shall rework, re-compact and retest 

any material placed which does not meet the specifications at the Contractor’s expense.  

209-3.5 Compaction. Immediately after completion of the spreading operations, compact each layer of 

the base course, as specified, with approved compaction equipment. The number, type, and weight of 

rollers shall be sufficient to compact the material to the required density within the same day that the 

aggregate is placed on the subgrade.   

The field density of each compacted lift of material shall be at least 100% of the maximum density of 

laboratory specimens prepared from samples of the subbase material delivered to the jobsite. The 

laboratory specimens shall be compacted and tested in accordance with ASTM D1557. The moisture 

content of the material during placing operations shall be within ±2 percentage points of the optimum 

moisture content as determined by ASTM D1557. Maximum density refers to maximum dry density at 

optimum moisture content unless otherwise specified. 

209-3.6 Weather limitations. Material shall not be placed unless the ambient air temperature is at least 

40°F (4°C) and rising.  Work on base course shall not be conducted when the subgrade or subbase is wet 

or frozen or the base material contains frozen material. 

209-3.7 Maintenance. The base course shall be maintained in a condition that will meet all specification 

requirements. When material has been exposed to excessive rain, snow, or freeze-thaw conditions, prior 

to placement of additional material, the Contractor shall verify that materials still meet all specification 

requirements. Equipment may be routed over completed sections of base course, provided that no damage 

results and the equipment is routed over the full width of the completed base course. Any damage 
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resulting to the base course from routing equipment over the base course shall be repaired by the 

Contractor at the Contractor’s expense. 

209-3.8 Surface tolerances. After the course has been compacted, the surface shall be tested for 

smoothness and accuracy of grade and crown. Any portion lacking the required smoothness or failing in 

accuracy of grade or crown shall be scarified to a depth of at least 3 inches (75 mm), reshaped and 

recompacted to grade until the required smoothness and accuracy are obtained and approved by the RPR. 

Any deviation in surface tolerances shall be corrected by the Contractor at the Contractor’s expense. The 

smoothness and accuracy requirements specified here apply only to the top layer when base course is 

constructed in more than one layer. 

a. Smoothness.  The finished surface shall not vary more than 3/8-inch (9 mm) when tested with a 

12-foot (3.7-m) straightedge applied parallel with and at right angles to the centerline. The straightedge 

shall be moved continuously forward at half the length of the 12-foot (3.7-m) straightedge for the full 

length of each line on a 50-foot (15-m) grid.  

b. Grade.  The grade and crown shall be measured on a 50-foot (15-m) grid and shall be within +0 

and -1/2 inch (12 mm) of the specified grade. 

209-3.9 Acceptance sampling and testing.  Crushed aggregate base course shall be accepted for density 

and thickness on an area basis. Two tests shall be made for density and thickness for each 1200 

square yds (1000 m2).  Sampling locations will be determined on a random basis per ASTM 

D3665  

a. Density.  The Contractor’s laboratory shall perform all density tests 
in the RPR’s presence and provide the test results upon completion to 

the RPR for acceptance.  

Each area shall be accepted for density when the field density is at least 100% of the maximum 

density of laboratory specimens compacted and tested per ASTM  D1557. The in-place field density 

shall be determined per ASTM D6938 using Procedure A, the direct transmission 
method, and ASTM D6938 shall be used to determine the moisture content 

of the material. The machine shall be calibrated in accordance with 

ASTM D6938.If the specified density is not attained, the area represented by the failed test must be 

reworked and/or recompacted and two additional random tests made. This procedure shall be followed 

until the specified density is reached. Maximum density refers to maximum dry density at optimum 

moisture content unless otherwise specified. 

b. Thickness.  Depth tests shall be made by test holes at least 3 inches (75 mm) in diameter that 

extend through the base. The thickness of the base course shall be within +0 and -1/2 inch (12 mm) of the 

specified thickness as determined by depth tests taken by the Contractor in the presence of the RPR for 

each area. Where the thickness is deficient by more than 1/2-inch (12 mm), the Contractor shall correct 

such areas at no additional cost by scarifying to a depth of at least 3 inches (75 mm), adding new material 

of proper gradation, and the material shall be blended and recompacted to grade. The Contractor shall 

replace, at his expense, base material where depth tests have been taken. 

METHOD OF MEASUREMENT 

209-4.1 The quantity of crushed aggregate base course will be determined by measurement of the number 

of tons of material actually constructed and accepted by the RPR as complying with the plans and 

specifications. Base materials shall not be included in any other excavation quantities. 
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BASIS OF PAYMENT 

209-5.1 Payment shall be made at the contract unit price per ton for crushed aggregate base course. This 

price shall be full compensation for furnishing all materials, for preparing and placing these materials, and 

for all labor, equipment tools, and incidentals necessary to complete the item. 

Payment will be made under: 

Item P-209-1 Crushed Aggregate Base Course - per ton  

REFERENCES 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 

ASTM International (ASTM) 

ASTM C29 Standard Test Method for Bulk Density (“Unit Weight”) and Voids in 

Aggregate 

ASTM C88 Standard Test Method for Soundness of Aggregates by Use of Sodium 

Sulfate or Magnesium Sulfate 

ASTM C117 Standard Test Method for Materials Finer than 75-μm (No. 200) Sieve in 

Mineral Aggregates by Washing 

ASTM C131 Standard Test Method for Resistance to Degradation of Small-Size 

Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine 

ASTM C136 Standard Test Method for Sieve or Screen Analysis of Fine and Coarse 

Aggregates 

ASTM C142 Standard Test Method for Clay Lumps and Friable Particles in 

Aggregates 

ASTM D75 Standard Practice for Sampling Aggregates 

ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics of 

Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)) 

ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in Place by 

the Sand-Cone Method 

ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics of 

Soil Using Modified Effort (56,000 ft-lbf/ft3 (2700 kN-m/m3)) 

ASTM D2167 Standard Test Method for Density and Unit Weight of Soil in Place by 

the Rubber Balloon Method 

ASTM D2419 Standard Test Method for Sand Equivalent Value of Soils and Fine 

Aggregate 

ASTM D3665 Standard Practice for Random Sampling of Construction Materials 

ASTM D4318 Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity 

Index of Soils 

ASTM D4491 Standard Test Methods for Water Permeability of Geotextiles by 

Permittivity 
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ASTM D4643 Standard Test Method for Determination of Water Content of Soil and 

Rock by Microwave Oven Heating 

ASTM D4751 Standard Test Methods for Determining Apparent Opening Size of a 

Geotextile 

ASTM D4791 Standard Test Method for Flat Particles, Elongated Particles, or Flat and 

Elongated Particles in Coarse Aggregate 

ASTM D5821 Standard Test Method for Determining the Percentage of Fractured 

Particles in Coarse Aggregate 

ASTM D6938 Standard Test Method for In-Place Density and Water Content of Soil 

and Soil-Aggregate by Nuclear Methods (Shallow Depth) 

ASTM D7928 Standard Test Method for Particle-Size Distribution (Gradation) of Fine-

Grained Soils Using the Sedimentation (Hydrometer) Analysis 

American Association of State Highway and Transportation Officials (AASHTO)  

M288 Standard Specification for Geosynthetic Specification for Highway 

Applications 

END OF ITEM P-209 
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Item P-603 Emulsified Asphalt Tack Coat 
 

 
DESCRIPTION 

 

603-1.1 This item shall consist of preparing and treating an asphalt or concrete surface with asphalt 

material in accordance with these specifications and in reasonably close conformity to the lines shown on 

the plans. 
 

 
MATERIALS 

 

603-2.1 Asphalt materials. The asphalt material shall be an emulsified asphalt as specified in ASTM 

D3628 as an asphalt application for tack coat appropriate to local conditions.  The emulsified asphalt 

shall not be diluted. The Contractor shall provide a copy of the manufacturer’s Certificate of Analysis 

(COA) for the asphalt material to the Resident Project Representative (RPR) before the asphalt material is 

applied for review and acceptance. The furnishing of COA for the asphalt material shall not be interpreted 
as a basis for final acceptance. The manufacturer’s COA may be subject to verification by testing the 

material delivered for use on the project. 
 

 
CONSTRUCTION METHODS 

 

603-3.1 Weather limitations. The tack coat shall be applied only when the existing surface is dry and the 

atmospheric temperature is 50°F (10°C) or above; the temperature has not been below 35°F (2°C) for the 
12 hours prior to application; and when the weather is not foggy or rainy. The temperature requirements 

may be waived when directed by the RPR. 
 

603-3.2 Equipment. The Contractor shall provide equipment for heating and applying the emulsified 

asphalt material. The emulsion shall be applied with a manufacturer-approved computer rate-controlled 

asphalt distributor. The equipment shall be in good working order and contain no contaminants or 

diluents in the tank.  Spray bar tips must be clean, free of burrs, and of a size to maintain an even 

distribution of the emulsion. Any type of tip or pressure source is suitable that will maintain 

predetermined flow rates and constant pressure during the application process with application speeds 

under eight (8) miles per hour (13 km per hour) or seven (700) feet per minute (213 m per minute). 
 

The equipment will be tested under pressure for leaks and to ensure proper set-up before use to verify 

truck set-up (via a test-shot area), including but not limited to, nozzle tip size appropriate for application, 

spray-bar height and pressure and pump speed, evidence of triple-overlap spray pattern, lack of leaks, and 

any other factors relevant to ensure the truck is in good working order before use. 
 

The distributor truck shall be equipped with a minimum 12-foot (3.7-m) spreader spray bar with 

individual nozzle control with computer-controlled application rates. The distributor truck shall have an 

easily accessible thermometer that constantly monitors the temperature of the emulsion, and have an 
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operable mechanical tank gauge that can be used to cross-check the computer accuracy. If the distributor 

is not equipped with an operable quick shutoff valve, the prime operations shall be started and stopped on 

building paper. 
 

The distributor truck shall be equipped to effectively heat and mix the material to the required 

temperature prior to application as required.  Heating and mixing shall be done in accordance with the 

manufacturer’s recommendations.  Do not overheat or over mix the material. 
 

The distributor shall be equipped with a hand sprayer. 
 

Asphalt distributors must be calibrated annually in accordance with ASTM D2995.  The Contractor must 

furnish a current calibration certification for the asphalt distributor truck from any State or other agency 

as approved by the RPR. 
 

A power broom and/or power blower suitable for cleaning the surfaces to which the asphalt tack coat is to 

be applied shall be provided. 
 

603-3.3 Application of emulsified asphalt material. The emulsified asphalt shall not be diluted. 

Immediately before applying the emulsified asphalt tack coat, the full width of surface to be treated shall 

be swept with a power broom and/or power blower to remove all loose dirt and other objectionable 

material. 
 

The emulsified asphalt material shall be uniformly applied with an asphalt distributor at the rates 

appropriate for the conditions and surface specified in the table below. The type of asphalt material and 

application rate shall be approved by the RPR prior to application. 
 
 

Emulsified Asphalt 
 

Surface Type Residual Rate, gal/SY 

(L/square meter) 

Emulsion Application Bar Rate, gal/SY 

(L/square meter) 

New asphalt 0.02-0.05 (0.09-0.23) 0.03-0.07 (0.13-0.32) 

Existing asphalt 0.04-0.07 (0.18-0.32) 0.06-0.11 (0.27-0.50) 

Milled Surface 0.04-0.08 (0.18-0.36) .0.06-0.12 (0.27-0.54) 

Concrete 0.03-0.05 (0.13-0.23) 0.05-0.08 (0.23-0.36) 
 

After application of the tack coat, the surface shall be allowed to cure without being disturbed for the 

period of time necessary to permit drying and setting of the tack coat. This period shall be determined by 

the RPR. The Contractor shall protect the tack coat and maintain the surface until the next course has 

been placed. When the tack coat has been disturbed by the Contractor, tack coat shall be reapplied at the 

Contractor’s expense. 
 

603-3.4 Freight and waybills The Contractor shall submit waybills and delivery tickets, during progress 

of the work. Before the final statement is allowed, file with the RPR certified waybills and certified 

delivery tickets for all emulsified asphalt materials used in the construction of the pavement covered by 

the contract. Do not remove emulsified asphalt material from storage until the initial outage and 

temperature measurements have been taken. The delivery or storage units will not be released until the 

final outage has been taken. 
 

 
METHOD OF MEASUREMENT 

 

603-4.1 The emulsified asphalt material for tack coat shall be measured by the gallon. Volume shall be 

corrected to the volume at 60°F (16°C) in accordance with ASTM D1250. The emulsified asphalt material 
paid for will be the measured quantities used in the accepted 
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work, provided that the measured quantities are not 10% over the specified application rate. Any amount 

of emulsified asphalt material more than 10% over the specified application rate for each application will 

be deducted from the measured quantities, except for irregular areas where hand spraying of the 

emulsified asphalt material is necessary. Water added to emulsified asphalt will not be measured for 

payment. 
 

 
BASIS OF PAYMENT 

 

603.5-1 Payment shall be made at the contract unit price per gallon of emulsified asphalt material. 

This price shall be full compensation for furnishing all materials, for all preparation, delivery, and 
application of these materials, and for all labor, equipment, tools, and incidentals necessary to complete 
the item. 

 

Payment will be made under: 
 

Item P-603-1 Emulsified Asphalt Tack Coat – per gallon  
 

 
REFERENCES 

 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 
 

ASTM International (ASTM) 
 

ASTM D1250 Standard Guide for Use of the Petroleum Measurement Tables 
 

ASTM D2995 Standard Practice for Estimating Application Rate and Residual 

Application Rate of Bituminous Distributors 
 

ASTM D3628 Standard Practice for Selection and Use of Emulsified Asphalts 
 

 
END ITEM P-603 
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Item P-610 Concrete for Miscellaneous Structures 

DESCRIPTION 

610-1.1 This item shall consist of concrete and reinforcement, as shown on the plans, prepared and 

constructed in accordance with these specifications. This specification shall be used for all concrete other 

than airfield pavement which are cast-in-place.  

MATERIALS 

610-2.1 General. Only approved materials, conforming to the requirements of these specifications, shall 

be used in the work. Materials may be subject to inspection and tests at any time during their preparation 

or use. The source of all materials shall be approved by the Resident Project Representative (RPR) before 

delivery or use in the work. Representative preliminary samples of the materials shall be submitted by the 

Contractor, when required, for examination and test. Materials shall be stored and handled to ensure 

preservation of their quality and fitness for use and shall be located to facilitate prompt inspection. All 

equipment for handling and transporting materials and concrete must be clean before any material or 

concrete is placed in them. 

The use of pit-run aggregates shall not be permitted unless the pit-run aggregate has been screened and 

washed, and all fine and coarse aggregates stored separately and kept clean. The mixing of different 

aggregates from different sources in one storage stockpile or alternating batches of different aggregates 

shall not be permitted. 

a. Reactivity. Fine aggregate and coarse aggregates to be used in all concrete shall have been tested 

separately within six months of the project in accordance with ASTM C1260.  Test results shall be 

submitted to the RPR. The aggregate shall be considered innocuous if the expansion of test specimens, 

tested in accordance with ASTM C1260, does not exceed 0.08% at 14 days (16 days from casting).  If the 

expansion either or both test specimen is greater than 0.08% at 14 days, but less than 0.20%, a minimum 

of 25% of Type F fly ash, or between 40% and 55% of slag cement shall be used in the concrete mix.  

If the expansion is greater than 0.20%, the aggregates shall not be used, and test results for other 

aggregates must be submitted for evaluation; or aggregates that meet P-501 reactivity test requirements 

may be utilized.  

610-2.2 Coarse aggregate. The coarse aggregate for concrete shall meet the requirements of ASTM C33 

and the requirements of Table 4, Class Designation 5S; and the grading requirements shown below, as 

required for the project.   
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Coarse Aggregate Grading Requirements 

Maximum Aggregate Size ASTM C33, Table 3 Grading 

Requirements (Size No.) 

1 1/2 inch (37.5 mm) 467 or 

4 and 67 

1 inch (25 mm) 57 

¾ inch (19 mm) 67 

½ inch (12.5 mm) 7 

610-2.2.1 Coarse Aggregate susceptibility to durability (D) cracking.  Not used. 

610-2.3 Fine aggregate. The fine aggregate for concrete shall meet all fine aggregate requirements of 

ASTM C33.   

610-2.4 Cement. Cement shall conform to the requirements of ASTM C150 Type 1. 

610-2.5 Cementitious materials. 

a. Fly ash. Fly ash shall meet the requirements of ASTM C618, with the exception of loss of ignition, 

where the maximum shall be less than 6%. Fly ash shall have a Calcium Oxide (CaO) content of less than 

15% and a total available alkali content less than 3% per ASTM C311.  Fly ash produced in furnace 

operations using liming materials or soda ash (sodium carbonate) as an additive shall not be acceptable. 

The Contractor shall furnish the previous three most recent, consecutive ASTM C618 reports for each 

source of fly ash proposed in the concrete mix, and shall furnish each additional report as they become 

available during the project. The reports can be used for acceptance or the material may be tested 

independently by the RPR. 

b. Slag cement (ground granulated blast furnace (GGBF)).  Slag cement shall conform to ASTM 

C989, Grade 100 or Grade 120. Slag cement shall be used only at a rate between 25% and 55% of the 

total cementitious material by mass. 

610-2.6 Water. Water used in mixing or curing shall be from potable water sources.  Other sources shall 

be tested in accordance with ASTM C1602 prior to use. 

610-2.7 Admixtures. The Contractor shall submit certificates indicating that the material to be furnished 

meets all of the requirements indicated below. In addition, the RPR may require the Contractor to submit 

complete test data from an approved laboratory showing that the material to be furnished meets all of the 

requirements of the cited specifications. Subsequent tests may be made of samples taken by the RPR from 

the supply of the material being furnished or proposed for use on the work to determine whether the 

admixture is uniform in quality with that approved. 

a. Air-entraining admixtures. Air-entraining admixtures shall meet the requirements of ASTM 

C260 and shall consistently entrain the air content in the specified ranges under field conditions. The air-

entrainment agent and any water reducer admixture shall be compatible. 

b. Water-reducing admixtures.  Water-reducing admixture shall meet the requirements of ASTM 

C494, Type A, B, or D. ASTM C494, Type F and G high range water reducing admixtures and ASTM 

C1017 flowable admixtures shall not be used. 

c. Other chemical admixtures. The use of set retarding, and set-accelerating admixtures shall be 

approved by the RPR.  Retarding shall meet the requirements of ASTM C494, Type A, B, or D and set-
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accelerating shall meet the requirements of ASTM C494, Type C.  Calcium chloride and admixtures 

containing calcium chloride shall not be used.  

610-2.8 Premolded joint material. Premolded joint material for expansion joints shall meet the 

requirements of ASTM ASTM D1751. 

610-2.9 Joint filler. The filler for joints shall meet the requirements of Item P-605, unless otherwise 

specified. 

610-2.10 Steel reinforcement. Reinforcing shall consist of Reinforcing Steel conforming to the 

requirements of ASTM A615, ASTM A706, ASTM A775, ASTM A934. 

610-2.11 Materials for curing concrete. Curing materials shall conform to the following: 

Materials for Curing 

Waterproof paper  ASTM C171 

Clear or white Polyethylene Sheeting  ASTM C171 

White-pigmented Liquid Membrane-Forming Compound, Type 

2, Class B 
ASTM C309 

 

CONSTRUCTION METHODS 

610-3.1 General. The Contractor shall furnish all labor, materials, and services necessary for, and 

incidental to, the completion of all work as shown on the drawings and specified here. All machinery and 

equipment used by the Contractor on the work, shall be of sufficient size to meet the requirements of the 

work. All work shall be subject to the inspection and approval of the RPR. 

610-3.2 Concrete Mixture. The concrete shall develop a compressive strength of 4000 psi 28 MPa in 

28 days as determined by test cylinders made in accordance with ASTM C31 and tested in accordance 

with ASTM C39. The concrete shall contain not less than 470 pounds of cementitious material per cubic 

yard (280 kg per cubic meter). The water cementitious ratio shall not exceed 0.45 by weight.  The air 

content of the concrete shall be 5% +/- 1.2% as determined by ASTM C231 and shall have a slump of not 

more than 4 inches (100 mm) as determined by ASTM C143. 

610-3.3 Mixing. Concrete may be mixed at the construction site, at a central point, or wholly or in part in 

truck mixers. The concrete shall be mixed and delivered in accordance with the requirements of ASTM 

C94 or ASTM C685. 

The concrete shall be mixed only in quantities required for immediate use. Concrete shall not be mixed 

while the air temperature is below 40°F (4°C) without the RPRs approval. If approval is granted for 

mixing under such conditions, aggregates or water, or both, shall be heated and the concrete shall be 

placed at a temperature not less than 50°F (10°C) nor more than 100°F (38°C). The Contractor shall be 

held responsible for any defective work, resulting from freezing or injury in any manner during placing 

and curing, and shall replace such work at his expense. 

Retempering of concrete by adding water or any other material is not permitted. 

The rate of delivery of concrete to the job shall be sufficient to allow uninterrupted placement of the 

concrete.   

610-3.4 Forms. Concrete shall not be placed until all the forms and reinforcements have been inspected 

and approved by the RPR. Forms shall be of suitable material and shall be of the type, size, shape, 

quality, and strength to build the structure as shown on the plans. The forms shall be true to line and grade 
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and shall be mortar-tight and sufficiently rigid to prevent displacement and sagging between supports. 

The surfaces of forms shall be smooth and free from irregularities, dents, sags, and holes. The Contractor 

shall be responsible for their adequacy.   

The internal form ties shall be arranged so no metal will show in the concrete surface or discolor the 

surface when exposed to weathering when the forms are removed. All forms shall be wetted with water or 

with a non-staining mineral oil, which shall be applied immediately before the concrete is placed. Forms 

shall be constructed so they can be removed without injuring the concrete or concrete surface. 

610-3.5 Placing reinforcement. All reinforcement shall be accurately placed, as shown on the plans, and 

shall be firmly held in position during concrete placement. Bars shall be fastened together at intersections. 

The reinforcement shall be supported by approved metal chairs. Shop drawings, lists, and bending details 

shall be supplied by the Contractor when required. 

610-3.6 Embedded items. Before placing concrete, all embedded items shall be firmly and securely 

fastened in place as indicated. All embedded items shall be clean and free from coating, rust, scale, oil, or 

any foreign matter. The concrete shall be spaded and consolidated around and against embedded items. 

The embedding of wood shall not be allowed. 

610-3.7 Concrete Consistency. The Contractor shall monitor the consistency of the concrete delivered to 

the project site; collect each batch ticket; check temperature; and perform slump tests on each truck at the 

project site in accordance with ASTM C143. 

610-3.8 Placing concrete. All concrete shall be placed during daylight hours, unless otherwise approved. 

The concrete shall not be placed until the depth and condition of foundations, the adequacy of forms and 

falsework, and the placing of the steel reinforcing have been approved by the RPR. Concrete shall be 

placed as soon as practical after mixing, but in no case later than one (1) hour after water has been added 

to the mix. The method and manner of placing shall avoid segregation and displacement of the 

reinforcement. Troughs, pipes, and chutes shall be used as an aid in placing concrete when necessary. The 

concrete shall not be dropped from a height of more than 5 feet (1.5 m). Concrete shall be deposited as 

nearly as practical in its final position to avoid segregation due to rehandling or flowing. Do not subject 

concrete to procedures which cause segregation. Concrete shall be placed on clean, damp surfaces, free 

from running water, or on a properly consolidated soil foundation. 

610-3.9 Vibration.  Vibration shall follow the guidelines in American Concrete Institute (ACI) 

Committee 309R, Guide for Consolidation of Concrete.  

610-3.10 Joints. Joints shall be constructed as indicated on the plans.  

610-3.11 Finishing. All exposed concrete surfaces shall be true, smooth, and free from open or rough 

areas, depressions, or projections. All concrete horizontal plane surfaces shall be brought flush to the 

proper elevation with the finished top surface struck-off with a straightedge and floated.  

610-3.12 Curing and protection. All concrete shall be properly cured in accordance with the 

recommendations in American Concrete Institute (ACI) 308R, Guide to External Curing of Concrete.  

The concrete shall be protected from damage until project acceptance.   

610-3.13 Cold weather placing. When concrete is placed at temperatures below 40°F (4°C), follow the 

cold weather concreting recommendations found in ACI 306R, Cold Weather Concreting.   

610-3.14 Hot weather placing.  When concrete is placed in hot weather greater than 85ºF (30 ºC), follow 

the hot weather concreting recommendations found in ACI 305R, Hot Weather Concreting. 
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QUALITY ASSURANCE (QA) 

610-4.1 Quality Assurance sampling and testing. Concrete for each day’s placement will be accepted 

on the basis of the compressive strength specified in paragraph 610-3.2. The RPR will sample the 

concrete in accordance with ASTM C172; test the slump in accordance with ASTM C143; test air 

content in accordance with ASTM C231 make and cure compressive strength specimens in 

accordance with ASTM C31; and test in accordance with ASTM C39.  The QA testing agency will meet 

the requirements of ASTM C1077. 

The Contractor shall provide adequate facilities for the initial curing of cylinders.   

610-4.2 Defective work. Any defective work that cannot be satisfactorily repaired as determined by the 

RPR, shall be removed and replaced at the Contractor’s expense. Defective work includes, but is not 

limited to, uneven dimensions, honeycombing and other voids on the surface or edges of the concrete. 

METHOD OF MEASUREMENT 

610-5.1 Concrete shall be considered incidental and no separate measurement 

shall be made. of concrete complete in place and accepted.  

BASIS OF PAYMENT 

610-6.1 Payment shall be made at the contract price concrete shall be considered 

incidental and no separate payment shall be made. This price shall be full 

compensation for furnishing all materials including reinforcement and embedded items and for all 

preparation, delivery, installation, and curing of these materials, and for all labor, equipment, tools, and 

incidentals necessary to complete the item. 

Payment will be made under: 

Item P-610-1 Concrete, incidental to other work items 

REFERENCES 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 

ASTM International (ASTM) 

ASTM A184 Standard Specification for Welded Deformed Steel Bar Mats for 

Concrete Reinforcement 

ASTM A615 Standard Specification for Deformed and Plain Carbon-Steel Bars for 

Concrete Reinforcement 

ASTM A704 Standard Specification for Welded Steel Plain Bar or Rod Mats for 

Concrete Reinforcement 

ASTM A706 Standard Specification for Low-Alloy Steel Deformed and Plain Bars for 

Concrete Reinforcement 

ASTM A775 Standard Specification for Epoxy-Coated Steel Reinforcing Bars 

ASTM A884 Standard Specification for Epoxy-Coated Steel Wire and Welded Wire 

Reinforcement 
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ASTM A934 Standard Specification for Epoxy-Coated Prefabricated Steel Reinforcing 

Bars 

ASTM A1064 Standard Specification for Carbon-Steel Wire and Welded Wire 

Reinforcement, Plain and Deformed, for Concrete 

ASTM C31 Standard Practice for Making and Curing Concrete Test Specimens in the 

Field 

ASTM C33 Standard Specification for Concrete Aggregates 

ASTM C39 Standard Test Method for Compressive Strength of Cylindrical Concrete 

Specimens 

ASTM C94 Standard Specification for Ready-Mixed Concrete  

ASTM C136 Standard Test Method for Sieve or Screen Analysis of Fine and Coarse 

Aggregates 

ASTM C114 Standard Test Methods for Chemical Analysis of Hydraulic Cement 

ASTM C136 Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates 

ASTM C143 Standard Test Method for Slump of Hydraulic-Cement Concrete 

ASTM C150 Standard Specification for Portland Cement 

ASTM C171 Standard Specification for Sheet Materials for Curing Concrete 

ASTM C172 Standard Practice for Sampling Freshly Mixed Concrete 

ASTM C231 Standard Test Method for Air Content of Freshly Mixed Concrete by the 

Pressure Method 

ASTM C260 Standard Specification for Air-Entraining Admixtures for Concrete 

ASTM C309 Standard Specification for Liquid Membrane-Forming Compounds for 

Curing Concrete 

ASTM C311 Standard Test Methods for Sampling and Testing Fly Ash or Natural 

Pozzolans for Use in Portland-Cement Concrete 

ASTM C494 Standard Specification for Chemical Admixtures for Concrete 

ASTM C618 Standard Specification for Coal Fly Ash and Raw or Calcined Natural 

Pozzolan for Use in Concrete 

ASTM C666 Standard Test Method for Resistance of Concrete to Rapid Freezing and 

Thawing 

ASTM C685 Standard Specification for Concrete Made by Volumetric Batching and 

Continuous Mixing 

ASTM C989 Standard Specification for Slag Cement for Use in Concrete and Mortars 

ASTM C1017 Standard Specification for Chemical Admixtures for Use in Producing 

Flowing Concrete  

ASTM C1077 Standard Practice for Agencies Testing Concrete and Concrete 

Aggregates for Use in Construction and Criteria for Testing Agency 

Evaluation 

ASTM C1157 Standard Performance Specification for Hydraulic Cement 
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ASTM C1260 Standard Test Method for Potential Alkali Reactivity of Aggregates 

(Mortar-Bar Method) 

ASTM C1365 Standard Test Method for Determination of the Proportion of Phases in 

Portland Cement and Portland-Cement Clinker Using X-Ray Powder 

Diffraction Analysis 

ASTM C1602 Standard Specification for Mixing Water Used in the Production of 

Hydraulic Cement Concrete 

ASTM D1751 Standard Specification for Preformed Expansion Joint Filler for Concrete 

Paving and Structural Construction (Nonextruding and Resilient Asphalt 

Types) 

ASTM D1752 Standard Specification for Preformed Sponge Rubber Cork and Recycled 

PVC Expansion Joint Fillers for Concrete Paving and Structural 

Construction 

American Concrete Institute (ACI) 

ACI 305R Hot Weather Concreting 

ACI 306R Cold Weather Concreting 

ACI 308R Guide to External Curing of Concrete 

ACI 309R Guide for Consolidation of Concrete 

END OF ITEM P-610 
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Item P-620 Runway and Taxiway Marking 

DESCRIPTION 

620-1.1 This item shall consist of the preparation and painting of numbers, markings, and stripes on the 

surface of runways, taxiways, and aprons, in accordance with these specifications and at the locations 

shown on the plans, or as directed by the Resident Project Representative (RPR).  The terms “paint” and 

“marking material” as well as “painting” and “application of markings” are interchangeable throughout 

this specification.   

MATERIALS 

620-2.1 Materials acceptance. The Contractor shall furnish manufacturer’s certified test reports, for 

materials shipped to the project. The certified test reports shall include a statement that the materials meet 

the specification requirements. This certification along with a copy of the paint manufacturer’s surface 

preparation; marking materials, including adhesion, flow promoting and/or floatation additive;  and 

application requirements must be submitted and approved by the Resident Project Representative (RPR) 

prior to the initial application of markings. The reports can be used for material acceptance or the RPR 

may perform verification testing.  The reports shall not be interpreted as a basis for payment. The 

Contractor shall notify the RPR upon arrival of a shipment of materials to the site.  All material shall 

arrive in sealed containers that are easily quantifiable for inspection by the RPR.  

620-2.2 Marking materials. 

Table 1. Marking Materials 

Paint1 Glass Beads2 

Type Color Fed Std. 595 

Number 

Application Rate 

Maximum 

Type Application Rate 

Minimum 

Waterborne 

Type II 

Yellow 33538 or 33655 115 ft2/gal III 10 lb/gal 

Temporary Marking 

Waterborne 

Type II 

Yellow 33538 or 33655 230 ft2/gal  

 

No beads No beads 

1 See paragraph 620-2.2a 

2 See paragraph 620-2.2b  

a. Paint. Paint shall be waterborne in accordance with the requirements of this paragraph. Paint 

colors shall comply with Federal Standard No. 595.  

Waterborne. Paint shall meet the requirements of Federal 

Specification TT-P-1952F, Type II. The non-volatile portion of the vehicle for all paint 
types shall be composed of a 100% acrylic polymer as determined by infrared spectral analysis.   
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b. Reflective media. Glass beads for white and yellow paint shall meet the requirements for Federal 

Specification TT-B-1325D Type III.  

Glass beads shall be treated with all compatible coupling agents recommended by the manufacturers of 

the paint and reflective media to ensure adhesion and embedment.  

CONSTRUCTION METHODS 

620-3.1 Weather limitations. Painting shall only be performed when the surface is dry, and the ambient 

temperature and the pavement surface temperature meet the manufacturer’s recommendations in 

accordance with paragraph 620-2.1.  Painting operations shall be discontinued when the ambient or 

surface temperatures does not meet the manufacturer’s recommendations. Markings shall not be applied 

when the wind speed exceeds 10 mph unless windscreens are used to shroud the material guns.  Markings 

shall not be applied when weather conditions are forecasts to not be within the manufacturers’ 

recommendations for application and dry time.  

620-3.2 Equipment. Equipment shall include the apparatus necessary to properly clean the existing 

surface, a mechanical marking machine, a bead dispensing machine, and such auxiliary hand-painting 

equipment as may be necessary to satisfactorily complete the job. 

The mechanical marker shall be an atomizing spray-type or airless type marking machine with automatic 

glass bead dispensers suitable for application of traffic paint. It shall produce an even and uniform film 

thickness and appearance of both paint and glass beads at the required coverage and shall apply markings 

of uniform cross-sections and clear-cut edges without running or spattering and without over spray. The 

marking equipment for both paint and beads shall be calibrated daily. 

620-3.3 Preparation of surfaces. Immediately before application of the paint, the surface shall be dry 

and free from dirt, grease, oil, laitance, or other contaminates that would reduce the bond between the 

paint and the pavement. Use of any chemicals or impact abrasives during surface preparation shall be 

approved in advance by the RPR. After the cleaning operations, sweeping, blowing, or rinsing with 

pressurized water shall be performed to ensure the surface is clean and free of grit or other debris left 

from the cleaning process. 

a. Preparation of new pavement surfaces.  The area to be painted shall be cleaned by broom, 

blower, water blasting, or by other methods approved by the RPR to remove all contaminants, including 

PCC curing compounds, minimizing damage to the pavement surface.   

b. Preparation of pavement to remove existing markings.  Existing pavement markings shall be 

removed by rotary grinding, water blasting, or by other methods approved by the RPR minimizing 

damage to the pavement surface.  The removal area may need to be larger than the area of the markings to 

eliminate ghost markings. After removal of markings on asphalt pavements, apply a fog seal or seal coat 

to ‘block out’ the removal area to eliminate ‘ghost’ markings.   

c. Preparation of pavement markings prior to remarking.  Prior to remarking existing 

markings, loose existing markings must be removed minimizing damage to the pavement surface, with a 

method approved by the RPR.  After removal, the surface shall be cleaned of all residue or debris.  

Prior to the application of markings, the Contractor shall certify in writing that the surface is dry and 

free from dirt, grease, oil, laitance, or other foreign material that would prevent the bond of the paint to 

the pavement or existing markings. This certification along with a copy of the paint manufactures 

application and surface preparation requirements must be submitted to the RPR prior to the initial 

application of markings.  
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620-3.4 Layout of markings. The proposed markings shall be laid out in advance of the paint 

application. The locations of markings to receive glass beads shall be shown on the plans. 

620-3.5 Application. A period of 30 days shall elapse between placement of surface course or seal coat 

and application of the permanent paint markings.  Paint shall be applied at the locations and to the 

dimensions and spacing shown on the plans. Paint shall not be applied until the layout and condition of 

the surface has been approved by the RPR.  

The edges of the markings shall not vary from a straight line more than 1/2 inch (12 mm) in 50 feet (15 

m), and marking dimensions and spacing shall be within the following tolerances: 

Marking Dimensions and Spacing Tolerance 

Dimension and Spacing Tolerance 

36 inch (910 mm) or less ±1/2 inch (12 mm) 

greater than 36 inch to 6 feet (910 mm to 1.85 m) ±1 inch (25 mm) 

greater than 6 feet to 60 feet (1.85 m to 18.3 m) ±2 inch (50 mm) 

greater than 60 feet (18.3 m) ±3 inch (76 mm) 
 

The paint shall be mixed in accordance with the manufacturer’s instructions and applied to the pavement 

with a marking machine at the rate shown in Table 1. The addition of thinner will not be permitted.  

Glass beads shall be distributed upon the marked areas at the locations shown on the plans to receive glass 

beads immediately after application of the paint. A dispenser shall be furnished that is properly designed 

for attachment to the marking machine and suitable for dispensing glass beads. Glass beads shall be 

applied at the rate shown in Table 1. Glass beads shall not be applied to black paint or green paint. Glass 

beads shall adhere to the cured paint or all marking operations shall cease until corrections are made. 

Different bead types shall not be mixed. Regular monitoring of glass bead embedment and distribution 

should be performed. 

620-3.6 Application--preformed thermoplastic airport pavement markings.  

Preformed thermoplastic pavement markings not used.   

620-3.7 Control strip.  Prior to the full application of airfield markings, the Contractor shall prepare a 

control strip in the presence of the RPR.  The Contractor shall demonstrate the surface preparation 

method and all striping equipment to be used on the project.  The marking equipment must achieve the 

prescribed application rate of paint and population of glass beads (per Table 1) that are properly 

embedded and evenly distributed across the full width of the marking.  Prior to acceptance of the control 

strip, markings must be evaluated during darkness to ensure a uniform appearance. 

620-3.8 Retro-reflectance. Not Used 

620-3.9 Protection and cleanup. After application of the markings, all markings shall be protected from 

damage until dry. All surfaces shall be protected from excess moisture and/or rain and from disfiguration 

by spatter, splashes, spillage, or drippings. The Contractor shall remove from the work area all debris, 

waste, loose reflective media, and by-products generated by the surface preparation and application 

operations to the satisfaction of the RPR. The Contractor shall dispose of these wastes in strict 

compliance with all applicable state, local, and federal environmental statutes and regulations. 
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METHOD OF MEASUREMENT 

620-4.1a The quantity of surface preparation shall be measured by lump sum. 

620-4.1b The quantity of markings shall be paid for shall be measured by the number of square 

feet of painting.  

620-4.1c The quantity of reflective media shall be paid for by lump sum of reflective media. 

620-4.1d The quantity of temporary markings to be paid for shall be the 

number of square feet of painting performed in accordance with the 

specifications and accepted by the RPR.  Temporary marking includes 

surface preparation, application and complete removal of the temporary 

marking. 

BASIS OF PAYMENT 

620-5.1 This price shall be full compensation for furnishing all materials and for all labor, equipment, 

tools, and incidentals necessary to complete the item complete in place and accepted by the RPR in 

accordance with these specifications. 

620-5.1a Payment for surface preparation shall not be made separately. It shall be a subsidiary obligation 

to the payment for markings.  

620-5.2b Payment for markings shall be made at the contract price for by the number of square 

feet of painting. 

620-5.3c Payment for reflective media shall not be made separately. It shall be a subsidiary obligation to 

the payment for markings.  

 

620-5.4d Payment for temporary markings shall be made at the contract price for the number of 

square feet of painting.  This price shall be full compensation for furnishing all materials and 

for all labor, equipment, tools, and incidentals necessary to complete the item. 

Payment will be made under: 

Item P-620-1 Permanent Pavement Marking, Reflective Yellow (Type II) with Type III 

Beads Include Microbicide per square foot 

Item P-620-2 Temporary runway and taxiway marking per square foot 

REFERENCES 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 

ASTM International (ASTM) 

ASTM D476 Standard Classification for Dry Pigmentary Titanium Dioxide Products 

ASTM D968 Standard Test Methods for Abrasion Resistance of Organic Coatings by 

Falling Abrasive 

ASTM D1652 Standard Test Method for Epoxy Content of Epoxy Resins 
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ASTM D2074 Standard Test Method for Total, Primary, Secondary, and Tertiary 

Amine Values of Fatty Amines by Alternative Indicator Method 

ASTM D2240 Standard Test Method for Rubber Property - Durometer Hardness 

ASTM D7585 Standard Practice for Evaluating Retroreflective Pavement Markings 

Using Portable Hand-Operated Instruments 

ASTM E303 Standard Test Method for Measuring Surface Frictional Properties Using 

the British Pendulum Tester 

ASTM E1710 Standard Test Method for Measurement of Retroreflective Pavement 

Marking Materials with CEN-Prescribed Geometry Using a Portable 

Retroreflectometer 

ASTM E2302 Standard Test Method for Measurement of the Luminance Coefficient 

Under Diffuse Illumination of Pavement Marking Materials Using a 

Portable Reflectometer 

ASTM G154 Standard Practice for Operating Fluorescent Ultraviolet (UV) Lamp 

Apparatus for Exposure of Nonmetallic Materials 

Code of Federal Regulations (CFR) 

40 CFR Part 60, Appendix A-7, Method 24 

Determination of volatile matter content, water content, density, volume 

solids, and weight solids of surface coatings 

29 CFR Part 1910.1200 Hazard Communication 

Federal Specifications (FED SPEC) 

FED SPEC TT-B-1325D Beads (Glass Spheres) Retro-Reflective 

FED SPEC TT-P-1952F  Paint, Traffic and Airfield Marking, Waterborne 

FED STD 595  Colors used in Government Procurement 

Commercial Item Description  

A-A-2886B Paint, Traffic, Solvent Based 

Advisory Circulars (AC) 

AC 150/5340-1 Standards for Airport Markings 

AC 150/5320-12 Measurement, Construction, and Maintenance of Skid Resistant Airport 

Pavement Surfaces 

END OF ITEM P-620 
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Item D-701 Pipe for Storm Drains and Culverts 

DESCRIPTION 

701-1.1 This item shall consist of the construction of pipe culverts and storm drains in accordance with 

these specifications and in reasonably close conformity with the lines and grades shown on the plans. 

MATERIALS 

701-2.1 Materials shall meet the requirements shown on the plans and specified below. Underground 

piping and components used in drainage systems for terminal and aircraft fueling ramp drainage shall be 

noncombustible and inert to fuel in accordance with National Fire Protection Association (NFPA) 415. 

701-2.2 Pipe. The pipe shall be of the type called for on the plans or in the proposal and shall be in 

accordance with the following appropriate requirements: 

ASTM C76 Standard Specification for Reinforced Concrete 

Culvert, Storm Drain, and Sewer Pipe 

701-2.3 Concrete. Not used. 

701-2.4 Rubber gaskets. Not used. 

701-2.5 Joint mortar. Not used. 

701-2.6 Joint fillers. Not used. 

701-2.7 Plastic gaskets. Plastic gaskets shall conform to the requirements of 
ASTM C990. 

701-2.8. Controlled low-strength material (CLSM). Not used. 

701-2.9 Precast box culverts.  Manufactured in accordance with and conforming to ASTM C1433. 

701-2.10 Precast concrete pipe.  Precast concrete structures shall be furnished by a plant meeting 

National Precast Concrete Association Plant Certification Program or American Concrete Pipe 

Association QCast Plant Certification program. 

CONSTRUCTION METHODS 

701-3.1 Excavation. The width of the pipe trench shall be sufficient to permit satisfactory jointing of the 

pipe and thorough tamping of the bedding material under and around the pipe, but it shall not be less than 

the external diameter of the pipe plus 12 inches (300 mm) on each side. The trench walls shall be 

approximately vertical. 

The Contractor shall comply with all current federal, state and local rules and regulations governing the 

safety of men and materials during the excavation, installation and backfilling operations.  Specifically, 

the Contractor shall observe that all requirements of the Occupational Safety and Health Administration 

(OSHA) relating to excavations, trenching and shoring are strictly adhered to.  The width of the trench 

shall be sufficient to permit satisfactorily jointing of the pipe and thorough compaction of the bedding 
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material under the pipe and backfill material around the pipe, but it shall not be greater than the widths 

shown on the plans trench detail.   

Where rock, hardpan, or other unyielding material is encountered, the Contractor shall remove it from 

below the foundation grade for a depth of at least 8 inch (200 mm) or 1/2 inch (12 mm) for each foot of 

fill over the top of the pipe (whichever is greater) but for no more than three-quarters of the nominal 

diameter of the pipe. The excavation below grade should be filled with granular material to form a 

uniform foundation. 

Where a firm foundation is not encountered at the grade established, due to soft, spongy, or other unstable 

soil, the unstable soil shall be removed and replaced with approved granular material for the full trench 

width. The RPR shall determine the depth of removal necessary. The granular material shall be 

compacted to provide adequate support for the pipe. 

The excavation for pipes placed in embankment fill shall not be made until the embankment has been 

completed to a height above the top of the pipe as shown on the plans. 

701-3.2 Bedding. The bedding surface for the pipe shall provide a foundation of uniform density to 

support the pipe throughout its entire length.  

a. Rigid pipe. The pipe bedding shall be constructed uniformly for the full length of the pipe barrel, 

as required on the plans.  The maximum aggregate size shall be 1 in when the bedding thickness is less 

than 6 inches, and 1-1/2 in when the bedding thickness is greater than 6 inches.  Bedding shall be loosely 

placed uncompacted material under the middle third of the pipe prior to placement of the pipe. 

b. Flexible pipe. For flexible pipe, the bed shall be roughly shaped to fit the pipe, and a bedding 

blanket of sand or fine granular material shall be provided as follows: 

 

Flexible Pipe Bedding 

Pipe Corrugation Depth Minimum Bedding Depth 

inch mm inch mm 

1/2 12 1 25 

1 25 2 50 

2 50 3 75 

2-1/2  60 3-1/2  90 
 

c. Other pipe materials.   For PVC, polyethylene, polypropylene, or fiberglass pipe, the bedding 

material shall consist of coarse sands and gravels with a maximum particle size of 3/4 inches (19 mm). 

For pipes installed under paved areas, no more than 12% of the material shall pass the No. 200 (0.075 

mm) sieve. For all other areas, no more than 50% of the material shall pass the No. 200 (0.075 mm) sieve. 

The bedding shall have a thickness of at least 6 inches (150 mm) below the bottom of the pipe and extend 

up around the pipe for a depth of not less than 50% of the pipe’s vertical outside diameter. 

701-3.3 Laying pipe. The pipe laying shall begin at the lowest point of the trench and proceed upgrade. 

The lower segment of the pipe shall be in contact with the bedding throughout its full length. Bell or 

groove ends of rigid pipes and outside circumferential laps of flexible pipes shall be placed facing 

upgrade. 

Paved or partially lined pipe shall be placed so that the longitudinal center line of the paved segment 

coincides with the flow line. 
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Elliptical and elliptically reinforced concrete pipes shall be placed with the manufacturer’s reference lines 

designating the top of the pipe within five degrees of a vertical plane through the longitudinal axis of the 

pipe. 

701-3.4 Joining pipe. Joints shall be made with (1) cement mortar, (2) cement grout, (3) rubber gaskets, 

(4) plastic gaskets, (5) coupling bands. 

Mortar joints shall be made with an excess of mortar to form a continuous bead around the outside of the 

pipe and shall be finished smooth on the inside. Molds or runners shall be used for grouted joints to retain 

the poured grout. Rubber ring gaskets shall be installed to form a flexible watertight seal. 

a. Concrete pipe. Concrete pipe may be either bell and spigot or tongue and groove. Pipe sections at 

joints shall be fully seated and the inner surfaces flush and even. Concrete pipe joints shall 
be sealed with rubber gaskets meeting ASTM C443 when leak resistant 

joints are required. 

b. Metal pipe. Metal pipe shall be firmly joined by form-fitting bands conforming to the 

requirements of ASTM A760 for steel pipe and AASHTO M196 for aluminum pipe. 

c. PVC, Polyethylene, or Polypropylene pipe. Joints for PVC, Polyethylene, or Polypropylene pipe 

shall conform to the requirements of ASTM D3212 when leak resistant joints are required. Joints for PVC 

and Polyethylene pipe shall conform to the requirements of AASHTO M304 when soil tight joints are 

required. Fittings for polyethylene pipe shall conform to the requirements of AASHTO M252 or ASTM 

M294. Fittings for polypropylene pipe shall conform to ASTM F2881, ASTM F2736, or ASTM F2764. 

d. Fiberglass pipe.  Joints and fittings shall be as detailed on the plans and in accordance with the 

manufacturer’s recommendations.  

701-3.5 Embedment and Overfill. Pipes shall be inspected before any fill material is placed; any pipes 

found to be out of alignment, unduly settled, or damaged shall be removed and re-laid or replaced at the 

Contractor’s expense. 

701-3.5-1 Embedment Material Requirements 

a. Concrete Pipe.  Embedment material and compaction requirements shall be in accordance with the 

applicable Type of Standard Installation (Types 1, 2, 3, or 4) per ASTM C1479.  If a concrete cradle or 

CLSM embedment material is used, it shall conform to the plan details. 

b. Plastic and fiberglass Pipe. Embedment material shall meet the requirements of ASTM D3282, 

A-1, A-2-4, A-2-5, or A-3.  Embedment material shall be free of organic material, stones larger than 1.5 

inches in the greatest dimension, or frozen lumps.  Embedment material shall extend to 12 inches above 

the top of the pipe. 

c. Metal Pipe. Embedment material shall be granular as specified in the contract document and 

specifications, and shall be free of organic material, rock fragments larger than 1.5 inches in the greatest 

dimension and frozen lumps.  As a minimum, backfill materials shall meet the requirements of ASTM 

D3282, A-1, A-2, or A-3.  Embedment material shall extend to 12 inches above the top of the pipe. 

701-3.5-2 Placement of Embedment Material 

The embedment material shall be compacted in layers not exceeding 6 inches (150 mm) on each side of 

the pipe and shall be brought up one foot (30 cm) above the top of the pipe or to natural ground level, 

whichever is greater.  Thoroughly compact the embedment material under the haunches of the pipe 

without displacing the pipe.  Material shall be brought up evenly on each side of the pipe for the full 

length of the pipe. 

When the top of the pipe is above the top of the trench, the embedment material shall be compacted in 

layers not exceeding 6 inches (150 mm) and shall be brought up evenly on each side of the pipe to one 
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foot (30 cm) above the top of the pipe.  All embedment material shall be compacted to a density required 

under Item P-152. 

Concrete cradles and flowable fills, such as controlled low strength material (CLSM) or controlled 

density fill (CDF), may be used for embedment provided adequate flotation resistance can be achieved by 

restraints, weighing, or placement technique.  

It shall be the Contractor’s responsibility to protect installed pipes and culverts from damage due to 

construction equipment operations.  The Contractor shall be responsible for installation of any extra 

strutting or backfill required to protect pipes from the construction equipment. 

701-3.6 Overfill 

Pipes shall be inspected before any overfill is in place.  Any pipes found to be out of alignment, unduly 

settled, or damaged shall be removed and relaid or replaced at the Contractor’s expense.  Evaluation of 

any damage to RCP shall be evaluated based on AASHTO R73. 

Overfill material shall be place and compacted in layers as required to achieve compaction to at least 95 

percent standard proctor per ASTM D1557.  The soil shall contain no debris, organic matter, frozen 

material, or stones with a diameter greater than one half the thickness of the compacted layers being 

placed. 

701-3.7 Inspection Requirements 

An initial post installation inspection shall be performed by the RPR no sooner than 30 days after 

completion of installation and final backfill.  Clean or flush all lines prior to inspection. 

Incorporate specific inspection requirements for the various types of pipes beneath the general inspection 

requirements. 

Reinforced concrete pipe shall be inspected, evaluated, and reported 

on in accordance with ASTM C1840, “Standard Practice for Inspection 

and Acceptance of Installed Reinforced Concrete Culvert, Storm Drain, 

and Storm Sewer Pipe.” Any issues reported shall include still photo 

and video documentation.  The zoom ratio shall be provided for all 

still or video images that document any issues of concern by the 

inspection firm. 
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METHOD OF MEASUREMENT 

701-4.1 The length of pipe shall be measured in linear feet (m) of pipe in place, completed, and accepted. 

It shall be measured along the centerline of the pipe from end or inside face of structure to the end or 

inside face of structure, whichever is applicable. All fittings shall be included in the footage as typical 

pipe sections in the pipe being measured. 

BASIS OF PAYMENT 

701-5.0 These prices shall fully compensate the Contractor for furnishing all materials and for all 

preparation, excavation, and installation of these materials; and for all labor, equipment, tools, and 

incidentals necessary to complete the item. 

Payment will be made under: 

Item D-701-1 24-Inch RCP per linear foot  

Item D-701-2 30-Inch RCP per linear foot  

Item D-701-3 18-Inch RCP per linear foot  

REFERENCES 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 

American Association of State Highway and Transportation Officials (AASHTO) 

AASHTO M167 Standard Specification for Corrugated Steel Structural Plate, Zinc-

Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches 

AASHTO M190 Standard Specification for Bituminous-Coated Corrugated Metal Culvert 

Pipe and Pipe Arches 

AASHTO M196 Standard Specification for Corrugated Aluminum Pipe for Sewers and 

Drains 

AASHTO M219 Standard Specification for Corrugated Aluminum Alloy Structural Plate 

for Field-Bolted Pipe, Pipe-Arches, and Arches 

AASHTO M243 Standard Specification for Field Applied Coating of Corrugated Metal 

Structural Plate for Pipe, Pipe-Arches, and Arches 

AASHTO M252 Standard Specification for Corrugated Polyethylene Drainage Pipe 

AASHTO M294 Standard Specification for Corrugated Polyethylene Pipe, 300- to 1500-

mm (12- to 60-in.) Diameter 

AASHTO M304 Standard Specification for Poly (Vinyl Chloride) (PVC) Profile Wall 

Drain Pipe and Fittings Based on Controlled Inside Diameter 

AASHTO MP20 Standard Specification for Steel Reinforced Polyethylene (PE) Ribbed 

Pipe, 300- to 900-mm (12- to 36-in.) Diameter 

ASTM International (ASTM) 

ASTM A760 Standard Specification for Corrugated Steel Pipe, Metallic Coated for 

Sewers and Drains 
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ASTM A761 Standard Specification for Corrugated Steel Structural Plate, Zinc 

Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches 

ASTM A762 Standard Specification for Corrugated Steel Pipe, Polymer Precoated for 

Sewers and Drains 

ASTM A849 Standard Specification for Post-Applied Coatings, Pavings, and Linings 

for Corrugated Steel Sewer and Drainage Pipe 

ASTM B745 Standard Specification for Corrugated Aluminum Pipe for Sewers and 

Drains 

ASTM C14 Standard Specification for Nonreinforced Concrete Sewer, Storm Drain, 

and Culvert Pipe 

ASTM C76 Standard Specification for Reinforced Concrete Culvert, Storm Drain, 

and Sewer Pipe 

ASTM C94 Standard Specification for Ready Mixed Concrete 

ASTM C144 Standard Specification for Aggregate for Masonry Mortar 

ASTM C150 Standard Specification for Portland Cement 

ASTM C443 Standard Specification for Joints for Concrete Pipe and Manholes, Using 

Rubber Gaskets 

ASTM C506 Standard Specification for Reinforced Concrete Arch Culvert, Storm 

Drain, and Sewer Pipe 

ASTM C507 Standard Specification for Reinforced Concrete Elliptical Culvert, Storm 

Drain and Sewer Pipe 

ASTM C655 Standard Specification for Reinforced Concrete D-Load Culvert, Storm 

Drain and Sewer Pipe 

ASTM C990 Standard Specification for Joints for Concrete Pipe, Manholes, and 

Precast Box Sections Using Preformed Flexible Joint Sealants 

ASTM C1433 Standard Specification for Precast Reinforced Concrete Monolithic Box 

Sections for Culverts, Storm Drains, and Sewers 

ASTM D1056 Standard Specification for Flexible Cellular Materials Sponge or 

Expanded Rubber 

ASTM D3034 Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) 

Sewer Pipe and Fittings 

ASTM D3212 Standard Specification for Joints for Drain and Sewer Plastic Pipes Using 

Flexible Elastomeric Seals 

ASTM D3262  Standard Specification for "Fiberglass" (Glass-Fiber Reinforced 

Thermosetting Resin) Sewer Pipe 

ASTM D3282 Standard Practice for Classification of Soils and Soil-Aggregate Mixtures 

for Highway Construction Purposes 

ASTM D4161  Standard Specification for "Fiberglass" (Glass-Fiber Reinforced 

Thermosetting Resin) Pipe Joints Using Flexible Elastomeric Seals 

ASTM D6690 Standard Specification for Joint and Crack Sealants, Hot Applied, for 

Concrete and Asphalt Pavements 
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ASTM F477 Standard Specification for Elastomeric Seals (Gaskets) for Joining 

Plastic Pipe 

ASTM F667 Standard Specification for 3 through 24 in. Corrugated Polyethylene Pipe 

and Fittings 

ASTM F714 Standard Specification for Polyethylene (PE) Plastic Pipe (DR PR) 

Based on Outside Diameter 

ASTM F794 Standard Specification for Poly (Vinyl Chloride) (PVC) Profile Gravity 

Sewer Pipe & Fittings Based on Controlled Inside Diameter 

ASTM F894 Standard Specification for Polyethylene (PE) Large Diameter Profile 

Wall Sewer and Drain Pipe 

ASTM F949 Standard Specification for Poly (Vinyl Chloride) (PVC) Corrugated 

Sewer Pipe with a Smooth Interior and Fittings 

ASTM F2435 Standard Specification for Steel Reinforced Polyethylene (PE) 

Corrugated Pipe 

ASTM F2562 Specification for Steel Reinforced Thermoplastic Ribbed Pipe and 

Fittings for Non-Pressure Drainage and Sewerage 

ASTM F2736 Standard Specification for 6 to 30 in. (152 to 762 mm) Polypropylene 

(PP) Corrugated Single Wall Pipe and Double Wall Pipe 

ASTM F2764 Standard Specification for 30 to 60 in. (750 to 1500 mm) Polypropylene 

(PP) Triple Wall Pipe and Fittings for Non-Pressure Sanitary Sewer 

Applications 

ASTM F2881 Standard Specification for 12 to 60 in. (300 to 1500 mm) Polypropylene 

(PP) Dual Wall Pipe and Fittings for Non-Pressure Storm Sewer 

Applications 

National Fire Protection Association (NFPA) 

NFPA 415 Standard on Airport Terminal Buildings, Fueling Ramp Drainage, and 

Loading Walkways 

END ITEM D-701 
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Item D-751 Manholes, Catch Basins, Inlets and Inspection Holes 
 
 
 
 

 
DESCRIPTION 

 

751-1.1 This item shall consist of construction of manholes, catch basins, inlets, and inspection holes, in 

accordance with these specifications, at the specified locations and conforming to the lines, grades, and 

dimensions shown on the plans or required by the RPR. 
 

 
MATERIALS 

 

751-2.1 Brick. The brick shall conform to the requirements of ASTM C32, Grade MS. 
 

751-2.2 Mortar. Mortar shall consist of one part Portland cement and two parts sand. The cement shall 

conform to the requirements of ASTM C150, Type I. The sand shall conform to the requirements of 

ASTM C144. 
 

751-2.3 Concrete. Plain and reinforced concrete used in structures, connections of pipes with structures, 

and the support of structures or frames shall conform to the requirements of Item P-610. 
 

751-2.4 Precast concrete pipe manhole rings. Precast concrete pipe manhole rings shall conform to the 

requirements of ASTM C478. Unless otherwise specified, the risers and offset cone sections shall have an 

inside diameter of not less than 36 inches (90 cm) nor more than 48 inches (120 cm). There shall be a 

gasket between individual sections and sections cemented together with mortar on the inside of the 

manhole. Gaskets shall conform to the requirements of ASTM C443. 
 

751-2.5 Corrugated metal. Corrugated metal shall conform to the requirements of American Association 

of State Highway and Transportation Officials (AASHTO) M36. 
 

751-2.6 Frames, covers, and grates. The castings shall conform to one of the following requirements: 
 

a. ASTM A48, Class 35B: Gray iron castings 
 

b. ASTM A47: Malleable iron castings 
 

c. ASTM A27: Steel castings 
 

d. ASTM A283, Grade D: Structural steel for grates and frames 
 

e. ASTM A536, Grade 65-45-12: Ductile iron castings 
 

f. ASTM A897: Austempered ductile iron castings 
 

All castings or structural steel units shall conform to the dimensions shown on the plans and shall be 

designed to support the loadings, aircraft gear configuration and/or direct loading, specified. 
 

Each frame and cover or grate unit shall be provided with fastening members to prevent it from being 

dislodged by traffic but which will allow easy removal for access to the structure. 
 

All castings shall be thoroughly cleaned. After fabrication, structural steel units shall be galvanized to 

meet the requirements of ASTM A123. 
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751-2.7 Steps. The steps or ladder bars shall be gray or malleable cast iron or galvanized steel. The steps 

shall be the size, length, and shape shown on the plans and those steps that are not galvanized shall be 

given a coat of asphalt paint, when directed. 
 

751-2.8 Precast inlet structures.  Manufactured in accordance with and conforming to ASTM C913. 
 
 
 
 

751-3.1 Unclassified excavation. 

CONSTRUCTION METHODS 

 

a. The Contractor shall excavate for structures and footings to the lines and grades or elevations, 

shown on the plans, or as staked by the RPR. The excavation shall be of sufficient size to permit the 

placing of the full width and length of the structure or structure footings shown. The elevations of the 

bottoms of footings, as shown on the plans, shall be considered as approximately only; and the RPR may 

direct, in writing, changes in dimensions or elevations of footings necessary for a satisfactory foundation. 
 

b. Boulders, logs, or any other objectionable material encountered in excavation shall be removed. 

All rock or other hard foundation material shall be cleaned of all loose material and cut to a firm surface 

either level, stepped, or serrated, as directed by the RPR. All seams or crevices shall be cleaned out and 

grouted. All loose and disintegrated rock and thin strata shall be removed. Where concrete will rest on a 

surface other than rock, the bottom of the excavation shall not be disturbed and excavation to final grade 

shall not be made until immediately before the concrete or reinforcing is placed. 
 

c. The Contractor shall do all bracing, sheathing, or shoring necessary to implement and protect the 

excavation and the structure as required for safety or conformance to governing laws. The cost of bracing, 

sheathing, or shoring shall be included in the unit price bid for the structure. 
 

d. All bracing, sheathing, or shoring involved in the construction of this item shall be removed by the 

Contractor after the completion of the structure. Removal shall not disturb or damage finished masonry. 

The cost of removal shall be included in the unit price bid for the structure. 
 

e. After excavation is completed for each structure, the Contractor shall notify the RPR.  No concrete 

or reinforcing steel shall be placed until the RPR has approved the depth of the excavation and the 

character of the foundation material. 
 

751-3.2 Brick structures. 
 

a. Foundations. A prepared foundation shall be placed for all brick structures after the foundation 

excavation is completed and accepted. Unless otherwise specified, the base shall consist of reinforced 

concrete mixed, prepared, and placed in accordance with the requirements of Item P-610. 
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b. Laying brick. All brick shall be clean and thoroughly wet before laying so that they will not 

absorb any appreciable amount of additional water at the time they are laid. All brick shall be laid in 

freshly made mortar. Mortar not used within 45 minutes after water has been added shall be discarded. 

Retempering of mortar shall not be permitted. An ample layer of mortar shall be spread on the beds and a 

shallow furrow shall be made in it that can be readily closed by the laying of the brick. All bed and head 

joints shall be filled solid with mortar. End joints of stretchers and side or cross joints of headers shall be 

fully buttered with mortar and a shoved joint made to squeeze out mortar at the top of the joint. Any 

bricks that may be loosened after the mortar has taken its set, shall be removed, cleaned, and re-laid with 

fresh mortar. No broken or chipped brick shall be used in the face, and no spalls or bats shall be used 

except where necessary to shape around irregular openings or edges; in which case, full bricks shall be 

placed at ends or corners where possible, and the bats shall be used in the interior of the course. In making 

closures, no piece of brick shorter than the width of a whole brick shall be used; and wherever practicable, 

whole brick shall be used and laid as headers. 
 

c. Joints. All joints shall be filled with mortar at every course Exterior faces shall be laid up in 

advance of backing. Exterior faces shall be plastered or parged with a coat of mortar not less than 3/8 inch 

(9 mm) thick before the backing is laid up. Prior to parging, all joints on the back of face courses shall be 

cut flush. Unless otherwise noted, joints shall be not less than 1/4 inch (6 mm) nor more than 1/2 inch (12 

mm) wide and the selected joint width shall be maintained uniform throughout the work. 
 

d. Pointing. Face joints shall be neatly struck, using the weather-struck joint. All joints shall be 

finished properly as the laying of the brick progresses. When nails or line pins are used, the holes shall be 

immediately plugged with mortar and pointed when the nail or pin is removed. 
 

e. Cleaning. Upon completion of the work all exterior surfaces shall be thoroughly cleaned by 

scrubbing and washing with water.  If necessary to produce satisfactory results, cleaning shall be done 

with a 5% solution of muriatic acid which shall then be rinsed off with liberal quantities of water. 
 

f. Curing and cold weather protection. The brick masonry shall be protected and kept moist for at 

least 48 hours after laying the brick. Brick masonry work or pointing shall not be done when there is frost 

on the brick or when the air temperature is below 50°F (10°C) unless the Contractor has, on the project 

ready to use, suitable covering and artificial heating devices necessary to keep the atmosphere surrounding 

the masonry at a temperature of not less than 60°F (16°C) for the duration of the curing period. 
 

751-3.3 Concrete structures. Concrete structures which are to be cast-in-place within the project 

boundaries shall be built on prepared foundations, conforming to the dimensions and shape indicated on 

the plans. The construction shall conform to the requirements specified in Item P-610. Any reinforcement 

required shall be placed as indicated on the plans and shall be approved by the RPR before the concrete is 

placed. 
 

All invert channels shall be constructed and shaped accurately to be smooth, uniform, and cause 

minimum resistance to flowing water. The interior bottom shall be sloped to the outlet. 
 

751-3.4 Precast concrete structures.  Precast concrete structures shall be furnished by a plant meeting 

National Precast Concrete Association Plant Certification Program or another RPR approved third party 

certification program. 
 

Precast concrete structures shall conform to ASTM C478. Precast concrete structures shall be constructed 

on prepared or previously placed slab foundations conforming to the dimensions and locations shown on 

the plans. All precast concrete sections necessary to build a completed structure shall be furnished. The 

different sections shall fit together readily.  Joints between precast concrete risers and tops shall be full- 

bedded in cement mortar and shall: (1) be smoothed to a uniform surface on both interior and exterior of 

the structure or (2) utilize a rubber gasket per ASTM C443. The top of the upper precast concrete section 

shall be suitably formed and dimensioned to receive the metal frame and cover or grate, or other cap, as 
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required. Provision shall be made for any connections for lateral pipe, including drops and leads that may 

be installed in the structure. The flow lines shall be smooth, uniform, and cause minimum resistance to 

flow. The metal or metal encapsulated steps that are embedded or built into the side walls shall be aligned 

and placed in accordance to ASTM C478. When a metal ladder replaces the steps, it shall be securely 

fastened into position. 
 

751-3.5 Corrugated metal structures.  Corrugated metal structures shall be prefabricated. All standard 

or special fittings shall be furnished to provide pipe connections or branches with the correct dimensions 

and of sufficient length to accommodate connecting bands. The fittings shall be welded in place to the 

metal structures. The top of the metal structure shall be designed so that either a concrete slab or metal 

collar may be attached to allow the fastening of a standard metal frame and grate or cover. Steps or 

ladders shall be furnished as shown on the plans.  Corrugated metal structures shall be constructed on 

prepared foundations, conforming to the dimensions and locations as shown on the plans. When 

indicated, the structures shall be placed on a reinforced concrete base. 
 

751-3.6 Inlet and outlet pipes. Inlet and outlet pipes shall extend through the walls of the structures a 

sufficient distance beyond the outside surface to allow for connections. They shall be cut off flush with 

the wall on the inside surface of the structure, unless otherwise directed. For concrete or brick structures, 

mortar shall be placed around these pipes to form a tight, neat connection. 
 

751-3.7 Placement and treatment of castings, frames, and fittings. All castings, frames, and fittings 

shall be placed in the positions indicated on the plans or as directed by the RPR, and shall be set true to 

line and elevation. If frames or fittings are to be set in concrete or cement mortar, all anchors or bolts shall 

be in place before the concrete or mortar is placed. The unit shall not be disturbed until the mortar or 

concrete has set. 
 

When frames or fittings are placed on previously constructed masonry, the bearing surface of the masonry 

shall be brought true to line and grade and shall present an even bearing surface so the entire face or back 

of the unit will come in contact with the masonry. The unit shall be set in mortar beds and anchored to the 

masonry as indicated on the plans or as directed by the RPR. All units shall set firm and secure. 
 

After the frames or fittings have been set in final position, the concrete or mortar shall be allowed to 

harden for seven (7) days before the grates or covers are placed and fastened down. 
 

751-3.8 Installation of steps. The steps shall be installed as indicated on the plans or as directed by the 

RPR. When the steps are to be set in concrete, they shall be placed and secured in position before the 

concrete is placed. When the steps are installed in brick masonry, they shall be placed as the masonry is 

being built. The steps shall not be disturbed or used until the concrete or mortar has hardened for at least 

seven (7) days. After seven (7) days, the steps shall be cleaned and painted, unless they have been 

galvanized. 
 

When steps are required with precast concrete structures, they shall meet the requirements of ASTM 

C478. The steps shall be cast into the side of the sections at the time the sections are manufactured or set 

in place after the structure is erected by drilling holes in the concrete and cementing the steps in place. 
 

When steps are required with corrugated metal structures, they shall be welded into aligned position at a 

vertical spacing of 12 inches (300 mm). 
 

Instead of steps, prefabricated ladders may be installed. For brick or concrete structures, the ladder shall 

be held in place by grouting the supports in drilled holes. For metal structures, the ladder shall be secured 

by welding the top support to the structure and grouting the bottom support into drilled holes in the 

foundation or as directed by the RPR. 
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751-3.9 Backfilling. 
 

a. After a structure has been completed, the area around it shall be backfilled with approved material, 

in horizontal layers not to exceed 8 inches (200 mm) in loose depth, and compacted to the density 

required in Item P-152. Each layer shall be deposited evenly around the structure to approximately the 

same elevation. The top of the fill shall meet the elevation shown on the plans or as directed by the RPR. 
 

b. Backfill shall not be placed against any structure until approved by the RPR. For concrete 

structures, approval shall not be given until the concrete has been in place seven (7) days, or until tests 

establish that the concrete has attained sufficient strength to withstand any pressure created by the backfill 

and placing methods. 
 

c. Backfill shall not be measured for direct payment. Performance of this work shall be considered an 

obligation of the Contractor covered under the contract unit price for the structure involved. 
 

751-3.10 Cleaning and restoration of site. After the backfill is completed, the Contractor shall dispose 

of all surplus material, dirt, and rubbish from the site. Surplus dirt may be deposited in embankments, 

shoulders, or as approved by the RPR. The Contractor shall restore all disturbed areas to their original 

condition. The Contractor shall remove all tools and equipment, leaving the entire site free, clear, and in 

good condition. 
 

 
METHOD OF MEASUREMENT 

 

751-4.1 Inlets shall be measured by the unit. 
 

 
BASIS OF PAYMENT 

 

751-5.1 The accepted quantities of manholes, catch basins, inlets, and inspection holes will be paid for at 

the contract unit price per each in place when completed. This price shall be full compensation for 

furnishing all materials and for all preparation, excavation, backfilling and placing of the materials; 

furnishing and installation of such specials and connections to pipes and other structures as may be 

required to complete the item as shown on the plans; and for all labor equipment, tools and incidentals 

necessary to complete the structure. 
 

Payment will be made under: 
 

Item D-751-1 Inlets - per each 

 
REFERENCES 

 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 

 

ASTM International (ASTM) 
 

ASTM A27 Standard Specification for Steel Castings, Carbon, for General 

Application 
 

ASTM A47 Standard Specification for Ferritic Malleable Iron Castings 
 

ASTM A48 Standard Specification for Gray Iron Castings 
 

ASTM A123 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 

and Steel Products 
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ASTM A283 Standard Specification for Low and Intermediate Tensile Strength 
Carbon Steel Plates 

 

ASTM A536 Standard Specification for Ductile Iron Castings 
 

ASTM A897 Standard Specification for Austempered Ductile Iron Castings 
 

ASTM C32 Standard Specification for Sewer and Manhole Brick (Made from Clay 

or Shale) 
 

ASTM C144 Standard Specification for Aggregate for Masonry Mortar 
 

ASTM C150 Standard Specification for Portland Cement 
 

ASTM C443 Standard Specification for Joints for Concrete Pipe and Manholes, Using 

Rubber Gaskets. 
 

ASTM C478 Standard Specification for Precast Reinforced Concrete Manhole 

Sections 
 

ASTM C913 Standard Specification for Precast Concrete Water and Wastewater 

Structures. 
 

American Association of State Highway and Transportation Officials (AASHTO) 
 

AASHTO M36 Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for 
Sewers and Drains 

 

 
END OF ITEM D-751 
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Item T-901 Seeding 

DESCRIPTION 

901-1.1 This item shall consist of soil preparation, seeding and fertilizing the areas shown on the plans or 

as directed by the RPR in accordance with these specifications. 

MATERIALS 

901-2.1 Seed. The species and application rates of grass, legume, and cover-crop seed furnished shall be 

those stipulated herein. Seed shall conform to the requirements of Federal Specification JJJ-S-181, 

Federal Specification, Seeds, Agricultural. 

Seed shall be furnished separately or in mixtures in standard containers labeled in conformance with the 

Agricultural Marketing Service (AMS) Seed Act and applicable state seed laws with the seed name, lot 

number, net weight, percentages of purity and of germination and hard seed, and percentage of maximum 

weed seed content clearly marked for each kind of seed. The Contractor shall furnish the RPR duplicate 

signed copies of a statement by the vendor certifying that each lot of seed has been tested by a recognized 

laboratory for seed testing within six (6) months of date of delivery. This statement shall include: name 

and address of laboratory, date of test, lot number for each kind of seed, and the results of tests as to 

name, percentages of purity and of germination, and percentage of weed content for each kind of seed 

furnished, and, in case of a mixture, the proportions of each kind of seed. Wet, moldy, or otherwise 

damaged seed will be rejected.  

901-2.2 Lime. Not required. 

901-2.3 Fertilizer. Fertilizer shall be standard commercial fertilizers 

supplied separately or in mixtures containing the percentages of total 

nitrogen, available phosphoric acid, and water-soluble potash. They 

shall be applied at the rate and to the depth specified, and shall 

meet the requirements of applicable state laws. They shall be 

furnished in standard containers with name, weight, and guaranteed 

analysis of contents clearly marked thereon. No cyanamide compounds or 

hydrated lime shall be permitted in mixed fertilizers. 

The fertilizers may be supplied in one of the following forms: 

a. A dry, free-flowing fertilizer suitable for application by a 

common fertilizer spreader; 

b. A finely-ground fertilizer soluble in water, suitable for 

application by power sprayers; or 

c. A granular or pellet form suitable for application by blower 

equipment. 

Fertilizers shall be commercial fertilizer and shall be spread at the 

rate 300 pounds per acre.  
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901-2.4 Soil for repairs. The soil for fill and topsoiling of areas to be repaired shall be at least of equal 

quality to that which exists in areas adjacent to the area to be repaired. The soil shall be relatively free 

from large stones, roots, stumps, or other materials that will interfere with subsequent sowing of seed, 

compacting, and establishing turf, and shall be approved by the RPR before being placed. 

CONSTRUCTION METHODS 

901-3.1 Advance preparation and cleanup. After grading of areas has been completed and before 

applying fertilizer and ground limestone, areas to be seeded shall be raked or otherwise cleared of stones 

larger than 2 inches (50 mm) in any diameter, sticks, stumps, and other debris that might interfere with 

sowing of seed, growth of grasses, or subsequent maintenance of grass-covered areas. If any damage by 

erosion or other causes has occurred after the completion of grading and before beginning the application 

of fertilizer and ground limestone, the Contractor shall repair such damage include filling gullies, 

smoothing irregularities, and repairing other incidental damage. 

An area to be seeded shall be considered a satisfactory seedbed without additional treatment if it has 

recently been thoroughly loosened and worked to a depth of not less than 5 inches (125 mm) as a result of 

grading operations and, if immediately prior to seeding, the top 3 inches (75 mm) of soil is loose, friable, 

reasonably free from large clods, rocks, large roots, or other undesirable matter, and if shaped to the 

required grade. 

When the area to be seeded is sparsely sodded, weedy, barren and unworked, or packed and hard, any 

grass and weeds shall first be cut or otherwise satisfactorily disposed of, and the soil then scarified or 

otherwise loosened to a depth not less than 5 inches (125 mm). Clods shall be broken and the top 3 inches 

(75 mm) of soil shall be worked into a satisfactory seedbed by discing, or by use of cultipackers, rollers, 

drags, harrows, or other appropriate means. 

901-3.2 Dry application method. 

a. Liming.    Not required. 

b. Fertilizing.  Following advance preparations and cleanup fertilizer 
shall be uniformly spread at the rate that will provide not less than 

the minimum quantity stated in paragraph 901-2.3. 

c. Seeding. Grass seed shall be sown at the rate specified in paragraph 901-2.1 immediately after 

fertilizing.  The fertilizer and seed shall be raked within the depth range stated in the special provisions. 

Seeds of legumes, either alone or in mixtures, shall be inoculated before mixing or sowing, in accordance 

with the instructions of the manufacturer of the inoculant. When seeding is required at other than the 

seasons shown on the plans or in the special provisions, a cover crop shall be sown by the same methods 

required for grass and legume seeding. 

d. Rolling. After the seed has been properly covered, the seedbed shall be immediately compacted by 

means of an approved lawn roller, weighing 40 to 65 pounds per foot (60 to 97 kg per meter) of width for 

clay soil (or any soil having a tendency to pack), and weighing 150 to 200 pounds per foot (223 to 298 kg 

per meter) of width for sandy or light soils. 

901-3.3 Wet application method. 

a. General. The Contractor may elect to apply seed and fertilizer (and lime, if required) by spraying 

them on the previously prepared seedbed in the form of an aqueous mixture and by using the methods and 

equipment described herein. The rates of application shall be as specified in the special provisions. 

b. Spraying equipment. The spraying equipment shall have a container or water tank equipped with 

a liquid level gauge calibrated to read in increments not larger than 50 gallons (190 liters) over the entire 
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range of the tank capacity, mounted so as to be visible to the nozzle operator. The container or tank shall 

also be equipped with a mechanical power-driven agitator capable of keeping all the solids in the mixture 

in complete suspension at all times until used. 

The unit shall also be equipped with a pressure pump capable of delivering 100 gallons (380 liters) 

per minute at a pressure of 100 lb / sq inches (690 kPa). The pump shall be mounted in a line that will 

recirculate the mixture through the tank whenever it is not being sprayed from the nozzle. All pump 

passages and pipe lines shall be capable of providing clearance for 5/8 inch (16 mm) solids. The power 

unit for the pump and agitator shall have controls mounted so as to be accessible to the nozzle operator. 

There shall be an indicating pressure gauge connected and mounted immediately at the back of the 

nozzle. 

The nozzle pipe shall be mounted on an elevated supporting stand in such a manner that it can be 

rotated through 360 degrees horizontally and inclined vertically from at least 20 degrees below to at least 

60 degrees above the horizontal. There shall be a quick-acting, three-way control valve connecting the 

recirculating line to the nozzle pipe and mounted so that the nozzle operator can control and regulate the 

amount of flow of mixture delivered to the nozzle. At least three different types of nozzles shall be 

supplied so that mixtures may be properly sprayed over distance varying from 20 to 100 feet (6 to 30 m). 

One shall be a close-range ribbon nozzle, one a medium-range ribbon nozzle, and one a long-range jet 

nozzle. For case of removal and cleaning, all nozzles shall be connected to the nozzle pipe by means of 

quick-release couplings. 

In order to reach areas inaccessible to the regular equipment, an extension hose at least 50 feet (15 m) 

in length shall be provided to which the nozzles may be connected. 

c. Mixtures. Lime, if required, shall be applied separately, in the quantity specified, prior to the 

fertilizing and seeding operations. Not more than 220 pounds (100 kg) of lime shall be added to and 

mixed with each 100 gallons (380 liters) of water. Seed and fertilizer shall be mixed together in the 

relative proportions specified, but not more than a total of 220 pounds (100 kg) of these combined solids 

shall be added to and mixed with each 100 gallons (380 liters) of water. 

All water used shall be obtained from fresh water sources and shall be free from injurious chemicals 

and other toxic substances harmful to plant life. The Contractor shall identify to the RPR all sources of 

water at least two (2) weeks prior to use. The RPR may take samples of the water at the source or from 

the tank at any time and have a laboratory test the samples for chemical and saline content. The 

Contractor shall not use any water from any source that is disapproved by the RPR following such tests. 

All mixtures shall be constantly agitated from the time they are mixed until they are finally applied to 

the seedbed. All such mixtures shall be used within two (2) hours from the time they were mixed or they 

shall be wasted and disposed of at approved locations. 

d. Spraying. Lime, if required, shall be sprayed only upon previously prepared seedbeds. After the 

applied lime mixture has dried, the lime shall be worked into the top 3 inches (75 mm), after which the 

seedbed shall again be properly graded and dressed to a smooth finish. 

Mixtures of seed and fertilizer shall only be sprayed upon previously prepared seedbeds on which the 

lime, if required, shall already have been worked in. The mixtures shall be applied by means of a high-

pressure spray that shall always be directed upward into the air so that the mixtures will fall to the ground 

like rain in a uniform spray. Nozzles or sprays shall never be directed toward the ground in such a manner 

as might produce erosion or runoff. 

Particular care shall be exercised to ensure that the application is made uniformly and at the 

prescribed rate and to guard against misses and overlapped areas. Proper predetermined quantities of the 

mixture in accordance with specifications shall be used to cover specified sections of known area.  
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Checks on the rate and uniformity of application may be made by observing the degree of wetting of 

the ground or by distributing test sheets of paper or pans over the area at intervals and observing the 

quantity of material deposited thereon. 

On surfaces that are to be mulched as indicated by the plans or designated by the RPR, seed and 

fertilizer applied by the spray method need not be raked into the soil or rolled. However, on surfaces on 

which mulch is not to be used, the raking and rolling operations will be required after the soil has dried. 

901-3.4 Maintenance of seeded areas. The Contractor shall protect seeded areas against traffic or other 

use by warning signs or barricades, as approved by the RPR. Surfaces gullied or otherwise damaged 

following seeding shall be repaired by regrading and reseeding as directed. The Contractor shall mow, 

water as directed, and otherwise maintain seeded areas in a satisfactory condition until final inspection 

and acceptance of the work. 

When either the dry or wet application method outlined above is used for work done out of season, it will 

be required that the Contractor establish a good stand of grass of uniform color and density to the 

satisfaction of the RPR. A grass stand shall be considered adequate when bare spots are one square foot 

(0.01 sq m) or less, randomly dispersed, and do not exceed 3% of the area seeded.  

METHOD OF MEASUREMENT 

901-4.1 The quantity of seeding to be paid for shall be the number of units acre measured on the ground 

surface, completed and accepted. 

BASIS OF PAYMENT 

901-5.1 Payment shall be made at the contract unit price per acre or fraction thereof, which price and 

payment shall be full compensation for furnishing and placing all material and for all labor, equipment, 

tools, and incidentals necessary to complete the work prescribed in this item. 

Payment will be made under: 

Item 901-1 Seeding - per acre 

REFERENCES 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 

ASTM International (ASTM) 

ASTM C602 Standard Specification for Agricultural Liming Materials 

Federal Specifications (FED SPEC) 

FED SPEC JJJ-S-181, Federal Specification, Seeds, Agricultural 

Advisory Circulars (AC) 

AC 150/5200-33 Hazardous Wildlife Attractants on or Near Airports 
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FAA/United States Department of Agriculture 

Wildlife Hazard Management at Airports, A Manual for Airport Personnel 

END OF ITEM T-901 



12/21/2018  AC 150/5370-10H 

 

Item T-901 Seeding  6 

Page Intentionally Blank 

 



12/21/2018  AC 150/5370-10H 

Item T-904 Sodding 1 

 

 

 
 
 
 

 
Item T-904 Sodding 

 

 
DESCRIPTION 

 

904-1.1 This item shall consist of furnishing, hauling, and placing approved live sod on prepared areas in 

accordance with this specification at the locations shown on the plans or as directed by the RPR. 
 

 
MATERIALS 

 

904-2.1 Sod. Sod furnished by the Contractor shall have a good cover of living or growing grass. This 

shall be interpreted to include grass that is seasonally dormant during the cold or dry seasons and capable 

of renewing growth after the dormant period. All sod shall be obtained from areas where the soil is 

reasonably fertile and contains a high percentage of loamy topsoil. Sod shall be cut or stripped from 

living, thickly matted turf relatively free of weeds or other undesirable foreign plants, large stones, roots, 

or other materials that might be detrimental to the development of the sod or to future maintenance. At 

least 70% of the plants in the cut sod shall be composed of the species stated in the special provisions, and 

any vegetation more than 6 inches (150 mm) in height shall be mowed to a height of 3 inches (75 mm) or 
less before sod is lifted. Sod, including the soil containing the roots and the plant growth showing above, 

shall be cut uniformly to a thickness not less than that stated in the special provisions. 
 

904-2.2 Lime. Lime shall conform to the requirements of 901-2.2. 
 

904-2.3 Fertilizer. Fertilizer shall conform to the requirements of 901-2.3. 
 

904-2.4 Water. The water shall be sufficiently free from oil, acid, alkali, salt, or other harmful materials 

that would inhibit the growth of grass. 
 

904-2.5 Soil for repairs. The soil for fill and topsoiling of areas to be repaired shall be at least of equal 

quality to that which exists in areas adjacent to the area to be repaired. The soil shall be relatively free 

from large stones, roots, stumps, or other materials that will interfere with subsequent sowing of seed, 

compacting, and establishing turf, and shall be approved by the RPR before being placed. 
 

 
CONSTRUCTION METHODS 

 

904-3.1 General. Areas to be solid, strip, or spot sodded shall be shown on the plans. Areas requiring 

special ground surface preparation such as tilling and those areas in a satisfactory condition that are to 

remain undisturbed shall also be shown on the plans. 
 

Suitable equipment necessary for proper preparation of the ground surface and for the handling and 

placing of all required materials shall be on hand, in good condition, and shall be approved by the RPR 

before the various operations are started. The Contractor shall demonstrate to the RPR before starting the 

various operations that the application of required materials will be made at the specified rates. 
 

904-3.2 Preparing the ground surface. After grading of areas has been completed and before applying 

fertilizer and limestone, areas to be sodded shall be raked or otherwise cleared of stones larger than 2 

inches (50 mm) in any diameter, sticks, stumps, and other debris which might interfere with sodding, 

growth of grasses, or subsequent maintenance of grass-covered areas. If any damage by erosion or other 

causes occurs after grading of areas and before beginning the application of fertilizer and ground 

limestone, the Contractor shall repair such damage. This may include filling gullies, smoothing 

irregularities, and repairing other incidental damage. 
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904-3.3 Applying fertilizer and ground limestone. Following ground surface preparation, fertilizer shall 

be uniformly spread at a rate which will provide not less than the minimum quantity of each fertilizer 

ingredient, as stated in the special provisions. If use of ground limestone is required, it shall then be 
spread at a rate that will provide not less than the minimum quantity stated in the special provisions. 

These materials shall be incorporated into the soil to a depth of not less than 2 inches (50 mm) by discing, 

raking, or other suitable methods. Any stones larger than 2 inches (50 mm) in any diameter, large clods, 

roots, and other litter brought to the surface by this operation shall be removed. 
 

904-3.4 Obtaining and delivering sod. After inspection and approval of the source of sod by the RPR, 

the sod shall be cut with approved sod cutters to such a thickness that after it has been transported and 

placed on the prepared bed, but before it has been compacted, it shall have a uniform thickness of not less 

than 2 inches (50 mm). Sod sections or strips shall be cut in uniform widths, not less than 10 inches (250 

mm), and in lengths of not less than 18 inches (0.5 m), but of such length as may be readily lifted without 

breaking, tearing, or loss of soil. Where strips are required, the sod must be rolled without damage with 

the grass folded inside. The Contractor may be required to mow high grass before cutting sod. 

The sod shall be transplanted within 24 hours from the time it is stripped, unless circumstances beyond 

the Contractor’s control make storing necessary. In such cases, sod shall be stacked, kept moist, and 

protected from exposure to the air and sun and shall be kept from freezing. Sod shall be cut and moved 

only when the soil moisture conditions are such that favorable results can be expected. Where the soil is 

too dry, approval to cut sod may be granted only after it has been watered sufficiently to moisten the soil 

to the depth the sod is to be cut. 
 

904-3.5 Laying sod. Sodding shall be performed only during the seasons when satisfactory results can be 

expected. Frozen sod shall not be used and sod shall not be placed upon frozen soil. Sod may be 

transplanted during periods of drought with the approval of the RPR, provided the sod bed is watered to 

moisten the soil to a depth of at least 4 inches (100 mm) immediately prior to laying the sod. 
 

The sod shall be moist and shall be placed on a moist earth bed. Pitch forks shall not be used to handle 

sod, and dumping from vehicles shall not be permitted. The sod shall be carefully placed by hand, edge to 

edge and with staggered joints, in rows at right angles to the slopes, commencing at the base of the area to 

be sodded and working upward. The sod shall immediately be pressed firmly into contact with the sod 

bed by tamping or rolling with approved equipment to provide a true and even surface, and ensure 

knitting without displacement of the sod or deformation of the surfaces of sodded areas. Where the sod 

may be displaced during sodding operations, the workmen, when replacing it, shall work from ladders or 

treaded planks to prevent further displacement. Screened soil of good quality shall be used to fill all 

cracks between sods. The quantity of the fill soil shall not cause smothering of the grass. Where the 

grades are such that the flow of water will be from paved surfaces across sodded areas, the surface of the 

soil in the sod after compaction shall be set approximately one inch (25 mm) below the pavement edge. 

Where the flow will be over the sodded areas and onto the paved surfaces around manholes and inlets, the 

surface of the soil in the sod after compaction shall be placed flush with pavement edges. 
 

On slopes steeper than one (1) vertical to 2-1/2 horizontal and in v-shaped or flat-bottom ditches or 

gutters, the sod shall be pegged with wooden pegs not less than 12 inches (300 mm) in length and have a 

cross-sectional area of not less than 3/4 sq inch (18 sq mm). The pegs shall be driven flush with the 

surface of the sod. 
 

904-3.6 Watering. Adequate water and watering equipment must be on hand before sodding begins, and 

sod shall be kept moist until it has become established and its continued growth assured. In all cases, 
watering shall be done in a manner that will avoid erosion from the application of excessive quantities 

and will avoid damage to the finished surface. 
 

904-3.7 Establishing turf. The Contractor shall provide general care for the sodded areas as soon as the 

sod has been laid and shall continue until final inspection and acceptance of the work.  All sodded areas 

shall be protected against traffic or other use by warning signs or barricades approved by the RPR.  
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The Contractor shall mow the sodded areas with approved mowing equipment, depending upon climatic 

and growth conditions and the needs for mowing specific areas. Weeds or other undesirable vegetation 

shall be mowed and the clippings raked and removed from the area. 
 

904-3.8 Repairing. When the surface has become gullied or otherwise damaged during the period 

covered by this contract, the affected areas shall be repaired to re-establish the grade and the condition of 

the soil, as directed by the RPR, and shall then be sodded as specified in paragraph 904-3.5. 
 

 
METHOD OF MEASUREMENT 

 

904-4.1 This item shall be measured on the basis of the area in square yards (square meters) of the surface 

covered with sod and accepted. 

 
BASIS OF PAYMENT 

 

904-5.1 This item will be paid for on the basis of the contract unit price per square yard (square meter) for 

sodding, which price shall be full compensation for all labor, equipment, material, staking, and incidentals 

necessary to satisfactorily complete the items as specified. 
 

Payment will be made under: 
 

Item T-904-1 Sodding - per square yard  
 

 
REFERENCES 

 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 
 

ASTM International (ASTM) 
 

ASTM C602 Standard Specification for Agricultural Liming Materials 
 

Advisory Circulars (AC) 
 

AC 150/5200-33 Hazardous Wildlife Attractants on or Near Airports 
 

FAA/United States Department of Agriculture 
 

Wildlife Hazard Management at Airports, A Manual for Airport Personnel 
 

 
END OF ITEM T-904 
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Item T-905 Topsoil 

 

 
DESCRIPTION 

 

905-1.1 This item shall consist of preparing the ground surface for topsoil application, removing topsoil 

from designated stockpiles or areas to be stripped on the site or from approved sources off the site, and 

placing and spreading the topsoil on prepared areas in accordance with this specification at the locations 

shown on the plans or as directed by the RPR. 
 

 
MATERIALS 

 

905-2.1 Topsoil. Topsoil shall be the surface layer of soil with no admixture of refuse or any material 

toxic to plant growth, and it shall be reasonably free from subsoil and stumps, roots, brush, stones (2 

inches (50 mm) or more in diameter), and clay lumps or similar objects. Brush and other vegetation that 

will not be incorporated with the soil during handling operations shall be cut and removed. Ordinary sod 

and herbaceous growth such as grass and weeds are not to be removed, but shall be thoroughly broken up 

and intermixed with the soil during handling operations. Heavy sod or other cover, which cannot be 

incorporated into the topsoil by discing or other means, shall be removed. The topsoil or soil mixture, 

unless otherwise specified or approved, shall have a pH range of approximately 5.5 pH to 7.6 pH, when 

tested in accordance with the methods of testing of the Association of Official Agricultural Chemists in 

effect on the date of invitation of bids. The organic content shall be not less than 3% nor more than 20% 

as determined by the wet-combustion method (chromic acid reduction). There shall be not less than 20% 

nor more than 80% of the material passing the 200 mesh (75 µm) sieve as determined by the wash test in 

accordance with ASTM C117. 
 

Natural topsoil may be amended by the Contractor with approved materials and methods to meet the 

above specifications. 
 

905-2.2 Inspection and tests. Within 10 days following acceptance of the bid, the RPR shall be notified 

of the source of topsoil to be furnished by the Contractor. The topsoil shall be inspected to determine if 

the selected soil meets the requirements specified and to determine the depth to which stripping will be 

permitted. At this time, the Contractor may be required to take representative soil samples from several 

locations within the area under consideration and to the proposed stripping depths, for testing purposes as 

specified in paragraph 905-2.1. 
 

 
CONSTRUCTION METHODS 

 

905-3.1 General. Areas to be topsoiled shall be shown on the plans. If topsoil is available on the site, the 

location of the stockpiles or areas to be stripped of topsoil and the stripping depths shall be shown on the 

plans. 
 

Suitable equipment necessary for proper preparation and treatment of the ground surface, stripping of 

topsoil, and for the handling and placing of all required materials shall be on hand, in good condition, and 

approved by the RPR before the various operations are started. 
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905-3.2 Preparing the ground surface. Immediately prior to dumping and spreading the topsoil on any 

area, the surface shall be loosened by discs or spike-tooth harrows, or by other means approved by the 

RPR, to a minimum depth of 2 inches (50 mm) to facilitate bonding of the topsoil to the covered subgrade 

soil. The surface of the area to be topsoiled shall be cleared of all stones larger than 2 inches (50 mm) in 

any diameter and all litter or other material which may be detrimental to proper bonding, the rise of 

capillary moisture, or the proper growth of the desired planting. Limited areas, as shown on the plans, 

which are too compact to respond to these operations shall receive special scarification. 
 

Grades on the area to be topsoiled, which have been established by others as shown on the plans, shall be 

maintained in a true and even condition. Where grades have not been established, the areas shall be 

smooth-graded and the surface left at the prescribed grades in an even and compacted condition to prevent 

the formation of low places or pockets where water will stand. 
 

905-3.3 Obtaining topsoil. Prior to the stripping of topsoil from designated areas, any vegetation, briars, 

stumps and large roots, rubbish or stones found on such areas, which may interfere with subsequent 

operations, shall be removed using methods approved by the RPR. Heavy sod or other cover, which 

cannot be incorporated into the topsoil by discing or other means shall be removed. 
 

When suitable topsoil is available on the site, the Contractor shall remove this material from the 

designated areas and to the depth as directed by the RPR. The topsoil shall be spread on areas already 

tilled and smooth-graded, or stockpiled in areas approved by the RPR. Any topsoil stockpiled by the 

Contractor shall be rehandled and placed without additional compensation. Any topsoil that has been 

stockpiled on the site by others, and is required for topsoil purposes, shall be removed and placed by the 

Contractor. The sites of all stockpiles and areas adjacent thereto which have been disturbed by the 

Contractor shall be graded if required and put into a condition acceptable for seeding. 
 

When suitable topsoil is secured off the airport site, the Contractor shall locate and obtain the supply, 

subject to the approval of the RPR. The Contractor shall notify the RPR sufficiently in advance of 

operations in order that necessary measurements and tests can be made. The Contractor shall remove the 

topsoil from approved areas and to the depth as directed. The topsoil shall be hauled to the site of the 

work and placed for spreading, or spread as required. Any topsoil hauled to the site of the work and 

stockpiled shall be rehandled and placed without additional compensation. 

 
905-3.4 Placing topsoil. The topsoil shall be evenly spread on the prepared areas to a uniform depth of 2 

inches (50 mm) after compaction, unless otherwise shown on the plans or stated in the special provisions. 

Spreading shall not be done when the ground or topsoil is frozen, excessively wet, or otherwise in a 

condition detrimental to the work. Spreading shall be carried on so that turfing operations can proceed 

with a minimum of soil preparation or tilling. 
 

After spreading, any large, stiff clods and hard lumps shall be broken with a pulverizer or by other 

effective means, and all stones or rocks (2 inches (50 mm) or more in diameter), roots, litter, or any 

foreign matter shall be raked up and disposed of by the Contractor. after spreading is completed, the 

topsoil shall be satisfactorily compacted by rolling with a cultipacker or by other means approved by the 

RPR. The compacted topsoil surface shall conform to the required lines, grades, and cross-sections. Any 

topsoil or other dirt falling upon pavements as a result of hauling or handling of topsoil shall be promptly 

removed. 
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METHOD OF MEASUREMENT 
 

905-4.1 Topsoil obtained on the site shall be measured by the number of cubic yards (cubic meters) of 

topsoil measured in its original position and stripped or excavated. Topsoil stockpiled by others and 

removed for topsoil by the Contractor shall be measured by the number of cubic yards (cubic meters) of 

topsoil measured in the stockpile. Topsoil shall be measured by volume in cubic yards (cubic meters) 

computed by the method of end areas. 
 

905-4.2 Topsoil obtained off the site shall be measured by the number of cubic yards (cubic meters) of 

topsoil measured in its original position and stripped or excavated. Topsoil shall be measured by volume 

in cubic yards (meters) computed by the method of end areas. 
 

 
BASIS OF PAYMENT 

 

905-5.2 Payment will be made at the contract unit price per cubic yard for topsoil (obtained off the site). 

This price shall be full compensation for furnishing all materials and for all preparation, placing, and 

spreading of the materials, and for all labor, equipment, tools, and incidentals necessary to complete the 

item. 
 

Payment will be made under: 
 
 

Item T-905-1 Topsoil (Furnished from Off the Site) - per cubic yard 
 

 
REFERENCES 

 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 
 

ASTM International (ASTM) 
 

ASTM C117 Materials Finer than 75 m (No. 200) Sieve in Mineral Aggregates by 
Washing 
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Advisory Circulars (AC) 
 

AC 150/5200-33 Hazardous Wildlife Attractants on or Near Airports 
 

FAA/United States Department of Agriculture 
 

Wildlife Hazard Management at Airports, A Manual for Airport Personnel 
 

 
END OF ITEM T-905 
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Item T-908 Mulching 

 
 

DESCRIPTION 
 

908-1.1 This item shall consist of furnishing, hauling, placing, and securing mulch on surfaces indicated 

on the plans or designated by the RPR. 
 

 
MATERIALS 

 

908-2.1 Mulch material. Acceptable mulch shall be the materials listed below or any approved locally 

available material that is similar to those specified. Mulch shall be free from noxious weeds, mold, and 

other deleterious materials. Mulch materials, which contain matured seed of species that would volunteer 

and be detrimental to the proposed overseeding, or to surrounding farm land, will not be acceptable. 

Straw or other mulch material which is fresh and/or excessively brittle, or which is in such an advanced 

stage of decomposition as to smother or retard the planted grass, will not be acceptable. 
 

      a. Hay. Hay shall be native hay in an air-dry condition and of 

proper consistency for placing with commercial mulch blowing equipment. 

Hay shall be sterile, containing no fertile seed. 

 
b. Straw. Straw shall be the stalks from threshed plant residue of 

oats, wheat, barley, rye, or rice from which grain has been removed. 

Furnish in air-dry condition and of proper consistency for placing 

with commercial mulch blowing equipment. Straw shall contain no 

fertile seed. 
 

c. Hay mulch containing seed. Hay mulch shall be mature hay 

containing viable seed of native grasses or other desirable species 

stated in the special provisions or as approved by the RPR. The hay 

shall be cut and handled so as to preserve the maximum quantity of 

viable seed. Hay mulch that cannot be hauled and spread immediately 

after cutting shall be placed in weather-resistant stacks or baled and 

stored in a dry location until used. 
 

d. Manufactured mulch. Cellulose-fiber or wood-pulp mulch shall be 

products commercially available for use in spray applications. 

e. Asphalt binder. Asphalt binder material shall conform to the requirements of ASTM D977, Type 
SS-1 or RS-1. 

 

 
908-2.2 Inspection. The RPR shall be notified of sources and quantities of mulch materials available and 

the Contractor shall furnish him with representative samples of the materials to be used 30 days before 

delivery to the project. These samples may be used as standards with the approval of the RPR and any 

materials brought on the site that do not meet these standards shall be rejected. 
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CONSTRUCTION METHODS 
 

908-3.1 Mulching. Before spreading mulch, all large clods, stumps, stones, brush, roots, and other 

foreign material shall be removed from the area to be mulched. Mulch shall be applied immediately after 

seeding. The spreading of the mulch may be by hand methods, blower, or other mechanical methods, 

provided a uniform covering is obtained. 
 

Mulch material shall be furnished, hauled, and evenly applied on the area shown on the plans or 

designated by the RPR. Straw or hay shall be spread over the surface to a uniform thickness at the rate of 

2 to 3 tons per acre (1800 - 2700 kg per acre) to provide a loose depth of not less than 1-1/2 inches (38 

cm) nor more than 3 inches (75 mm). Other organic material shall be spread at the rate directed by the 

RPR. Mulch may be blown on the slopes and the use of cutters in the equipment for this purpose will be 

permitted to the extent that at least 95% of the mulch in place on the slope shall be 6 inches (150 mm) or 

more in length. When mulches applied by the blowing method are cut, the loose depth in place shall be 

not less than one inch (25 mm) nor more than 2 inches (50 mm). 
 

908-3.2 Securing mulch. The mulch shall be held in place by light discing, a very thin covering of 

topsoil, pins, stakes, wire mesh, asphalt binder, or other adhesive material approved by the RPR. Where 
mulches have been secured by either of the asphalt binder methods, it will not be permissible to walk on 

the slopes after the binder has been applied. When an application of asphalt binder material is used to 

secure the mulch, the Contractor must take every precaution to guard against damaging or disfiguring 

structures or property on or adjacent to the areas worked and will be held responsible for any such 

damage resulting from the operation. 
 

If the “peg and string” method is used, the mulch shall be secured by the use of stakes or wire pins driven 

into the ground on 5-foot (1.5-m) centers or less. Binder twine shall be strung between adjacent stakes in 

straight lines and crisscrossed diagonally over the mulch, after which the stakes shall be firmly driven 

nearly flush to the ground to draw the twine down tight onto the mulch. 
 

908-3.3 Care and repair. 
 

a. The Contractor shall care for the mulched areas until final acceptance of the project. Care shall 

consist of providing protection against traffic or other use by placing warning signs, as approved by the 

RPR, and erecting any barricades that may be shown on the plans before or immediately after mulching 

has been completed on the designated areas. 
 

b. The Contractor shall be required to repair or replace any mulch that is defective or becomes 

damaged until the project is finally accepted. When, in the judgment of the RPR, such defects or damages 

are the result of poor workmanship or failure to meet the requirements of the specifications, the cost of 
the necessary repairs or replacement shall be borne by the Contractor. 

 

c. If the “asphalt spray” method is used, all mulched surfaces shall be sprayed with asphalt binder 

material so that the surface has a uniform appearance. The binder shall be uniformly applied to the mulch 

at the rate of approximately 8 gallons (32 liters) per 1,000 square feet (100 sq m), or as directed by the 

RPR, with a minimum of 6 gallons (24 liters) and a maximum of 10 gallons (40 liters) per 1,000 square 

feet (100 sq m) depending on the type of mulch and the effectiveness of the binder securing it. Asphalt 

binder material may be sprayed on the mulched slope areas from either the top or the bottom of the slope. 

An approved spray nozzle shall be used. The nozzle shall be operated at a distance of not less than 4 feet 

(1.2 m) from the surface of the mulch and uniform distribution of the asphalt material shall be required. A 

pump or an air compressor of adequate capacity shall be used to ensure uniform distribution of the asphalt 

material. 
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d. If the “asphalt mix” method is used, the mulch shall be applied by blowing, and the asphalt binder 

material shall be sprayed into the mulch as it leaves the blower. The binder shall be uniformly applied to 

the mulch at the rate of approximately 8 gallons (32 liters) per 1,000 square feet (100 sq m) or as directed 

by the RPR, with a minimum of 6 gallons (24 liters) and a maximum of 10 gallons (40 liters) per 1,000 

square feet (100 sq m) depending on the type of mulch and the effectiveness of the binder securing it. 
 

 
METHOD OF MEASUREMENT 

 

908-4.1 Mulching shall be measured in square yards (square meters) on the basis of the actual surface 

area acceptably mulched. 
 

 
BASIS OF PAYMENT 

 

908-5.1 Payment will be made at the contract unit price per square yard (square meter) for mulching. The 

price shall be full compensation for furnishing all materials and for placing and anchoring the materials, 

and for all labor, equipment, tools, and incidentals necessary to complete the item. 
 

Payment will be made under: 
 

Item T-908-1 Mulching - per square yard  

 
REFERENCES 

 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 
 

ASTM International (ASTM) 
 

ASTM D977 Standard Specification for Emulsified Asphalt 
 

Advisory Circulars (AC) 
 

AC 150/5200-33 Hazardous Wildlife Attractants on or Near Airports 
 

FAA/United States Department of Agriculture 
 

Wildlife Hazard Management at Airports, A Manual for Airport Personnel 
 

 
END OF ITEM T-908 
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Item L-108 Underground Power Cable for Airports 

DESCRIPTION 

108-1.1 This item shall consist of furnishing and installing power cables that are direct buried and 

furnishing and/or installing power cables within conduit or duct banks per these specifications at the 

locations shown on the plans. It includes excavation and backfill of trench for direct-buried cables only. 

Also included are the installation of counterpoise wires, ground wires, ground rods and connections, cable 

splicing, cable marking, cable testing, and all incidentals necessary to place the cable in operating 

condition as a completed unit to the satisfaction of the RPR. This item shall not include the installation of 

duct banks or conduit, trenching and backfilling for duct banks or conduit, or furnishing or installation of 

cable for FAA owned/operated facilities.  

EQUIPMENT AND MATERIALS 

108-2.1 General. 

a. Airport lighting equipment and materials covered by advisory circulars (AC) shall be approved 

under the Airport Lighting Equipment Certification Program per AC 150/5345-53, current version. 

b. All other equipment and materials covered by other referenced specifications shall be subject to 

acceptance through manufacturer’s certification of compliance with the applicable specification, when 

requested by the RPR. 

c. Manufacturer’s certifications shall not relieve the Contractor of the responsibility to provide 

materials per these specifications. Materials supplied and/or installed that do not comply with these 

specifications shall be removed (when directed by the RPR) and replaced with materials that comply with 

these specifications at the Contractor’s cost. 

d. All materials and equipment used to construct this item shall be submitted to the RPR for approval 

prior to ordering the equipment. Submittals consisting of marked catalog sheets or shop drawings shall be 

provided. Submittal data shall be presented in a clear, precise and thorough manner. Original catalog 

sheets are preferred. Photocopies are acceptable provided they are as good a quality as the original. 

Clearly and boldly mark each copy to identify products or models applicable to this project. Indicate all 

optional equipment and delete any non-pertinent data. Submittals for components of electrical equipment 

and systems shall identify the equipment to which they apply on each submittal sheet. Markings shall be 

made bold and clear with arrows or circles (highlighting is not acceptable). The Contractor is solely 

responsible for delays in the project that may accrue directly or indirectly from late submissions or 

resubmissions of submittals. 

e. The data submitted shall be sufficient, in the opinion of the RPR, to determine compliance with the 

plans and specifications. electronically submitted in pdf format. The RPR reserves 

the right to reject any and all equipment, materials, or procedures that do not meet the system design and 

the standards and codes, specified in this document. 

f. All equipment and materials furnished and installed under this section shall be guaranteed against 

defects in materials and workmanship for at least twelve (12) months from the date of final 

acceptance by the Owner. The defective materials and/or equipment shall be repaired or replaced, at the 

Owner’s discretion, with no additional cost to the Owner. The Contractor shall maintain a minimum 
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insulation resistance in accordance with paragraph 108-3.10e with isolation transformers connected in 

new circuits and new segments of existing circuits through the end of the contract warranty period when 

tested in accordance with AC 150/5340-26, Maintenance Airport Visual Aid Facilities, paragraph 5.1.3.1, 

Insulation Resistance Test. 

108-2.2 Cable. Underground cable for airfield lighting facilities (runway and taxiway lights and signs) 

shall conform to the requirements of AC 150/5345-7, Specification for L-824 Underground Electrical 

Cable for Airport Lighting Circuits latest edition.  Conductors for use on 6.6 ampere primary airfield 

lighting series circuits shall be single conductor, seven strand, #8 American wire gauge (AWG), L-824 

Type C, 5,000 volts, non-shielded, with ethylene propylene insulation, cross-linked 

polyethylene insulation.  Conductors for use on 20 ampere primary airfield lighting series 

circuits shall be single conductor, seven strand, #6 AWG, L-824 Type C , 5,000 volts, non-shielded, 

with ethylene propylene insulation, cross-linked polyethylene insulation.  

L-824 conductors for use on the L-830 secondary of airfield lighting series circuits shall be sized in 

accordance with the manufacturer’s recommendations.  All other conductors shall comply with FAA and 

National Electric Code (NEC) requirements. Conductor sizes noted above shall not apply to leads 

furnished by manufacturers on airfield lighting transformers and fixtures. 

Wire for electrical circuits up to 600 volts shall comply with Specification L-824 and/or Commercial Item 

Description A-A-59544A and shall be type THWN-2, 75°C for installation in conduit and RHW-2, 75°C 

for direct burial installations. Conductors for parallel (voltage) circuits shall be type and size and installed 

in accordance with NFPA-70, National Electrical Code. 

Unless noted otherwise, all 600-volt and less non-airfield lighting conductor sizes are based on a 75°C, 

THWN-2, 600-volt insulation, copper conductors, not more than three single insulated conductors, in 

raceway, in free air.  The conduit/duct sizes are based on the use of THWN-2, 600-volt insulated 

conductors.  The Contractor shall make the necessary increase in conduit/duct sizes for other types of 

wire insulation.  In no case shall the conduit/duct size be reduced.  The minimum power circuit wire size 

shall be #12 AWG. 

Conductor sizes may have been adjusted due to voltage drop or other engineering considerations.  

Equipment provided by the Contractor shall be capable of accepting the quantity and sizes of conductors 

shown in the Contract Documents.  All conductors, pigtails, cable step-down adapters, cable step-up 

adapters, terminal blocks and splicing materials necessary to complete the cable termination/splice shall 

be considered incidental to the respective pay items provided. 

Cable type, size, number of conductors, strand and service voltage shall be as specified in the Contract 

Document. 

108-2.3 Bare copper wire (counterpoise, bare copper wire ground and ground rods). Wire for 

counterpoise or ground installations for airfield lighting systems shall be No. 6 AWG bare solid copper 

wire for counterpoise and/or No. 6 AWG insulated stranded for grounding bond wire per ASTM B3 and 

ASTM B8, and shall be bare copper wire.  For voltage powered circuits, the equipment grounding 

conductor shall comply with NEC Article 250. 

108-2.4 Cable connections. In-line connections or splices of underground primary cables shall be of the 

type called for on the plans, and shall be one of the types listed below. No separate payment will be made 

for cable connections. 

a. The cast splice. A cast splice, employing a plastic mold and using epoxy resin equivalent to that 

manufactured by 3MTM Company, “Scotchcast” Kit No. 82-B, or an approved equivalent, used for potting 

the splice is acceptable. 

b. The field-attached plug-in splice. Field attached plug-in splices shall be installed as shown on the 

plans.  The Contractor shall determine the outside diameter of the cable to be spliced and furnish 
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appropriately sized connector kits and/or adapters.  Tape or heat shrink tubing with integral sealant shall 

be in accordance with the manufacturer’s requirements.  Primary Connector Kits manufactured by 

Amerace, "Super Kit", Integro "Complete Kit", or approved equal is acceptable. 

c. The factory-molded plug-in splice. Specification for L-823 Connectors, Factory-Molded to 

Individual Conductors, is acceptable. 

d. The taped or heat-shrink splice. Taped splices employing field-applied rubber, or synthetic 

rubber tape covered with plastic tape is acceptable. The rubber tape should meet the requirements of 

ASTM D4388 and the plastic tape should comply with Military Specification MIL-I-24391 or 

Commercial Item Description A-A-55809. Heat shrinkable tubing shall be heavy-wall, self-sealing tubing 

rated for the voltage of the wire being spliced and suitable for direct-buried installations. The tubing shall 

be factory coated with a thermoplastic adhesive-sealant that will adhere to the insulation of the wire being 

spliced forming a moisture- and dirt-proof seal. Additionally, heat shrinkable tubing for multi-conductor 

cables, shielded cables, and armored cables shall be factory kits that are designed for the application. Heat 

shrinkable tubing and tubing kits shall be manufactured by Tyco Electronics/ Raychem Corporation, 

Energy Division, or approved equivalent. 

In all the above cases, connections of cable conductors shall be made using crimp connectors using a 

crimping tool designed to make a complete crimp before the tool can be removed. All L-823/L-824 

splices and terminations shall be made per the manufacturer’s recommendations and listings. 

All connections of counterpoise, grounding conductors and ground rods shall be made by the exothermic 

process or approved equivalent, except that a light base ground clamp connector shall be used for 

attachment to the light base. All exothermic connections shall be made per the manufacturer’s 

recommendations and listings. 

108-2.5 Splicer qualifications. Every airfield lighting cable splicer shall be qualified in making airport 

cable splices and terminations on cables rated at or above 5,000 volts AC. The Contractor shall submit to 

the RPR proof of the qualifications of each proposed cable splicer for the airport cable type and voltage 

level to be worked on. Cable splicing/terminating personnel shall have a minimum of three (3) years 

continuous experience in terminating/splicing medium voltage cable. 

108-2.6 Concrete. Concrete shall be proportioned, placed, and cured per state department of 

transportation structural concrete with minimum 25% Type F fly ash, and a minimum allowable 

compressive strength of 4,000 psi (28 MPa). 

108-2.7 Flowable backfill. Flowable material used to backfill trenches for power cable trenches shall 

conform to the requirements of Item P-153, Controlled Low Strength Material. 

108-2.8 Cable identification tags. Cable identification tags shall be made from a non-corrosive material 

with the circuit identification stamped or etched onto the tag. The tags shall be of the type as detailed on 

the plans. 

108-2.9 Tape. Electrical tapes shall be ScotchTM Electrical Tapes –ScotchTM 88 (1-1/2 inch (38 mm) 

wide) and ScotchTM 130C® linerless rubber splicing tape (2-inch (50 mm) wide), as manufactured by the 

Minnesota Mining and Manufacturing Company (3MTM), or an approved equivalent. 

108-2.10 Electrical coating. Electrical coating shall be Scotchkote™ as manufactured by 3MTM, or an 

approved equivalent. 

108-2.11 Existing circuits. Whenever the scope of work requires connection to an existing circuit, the 

existing circuit’s insulation resistance shall be tested, in the presence of the RPR. The test shall be 

performed per this item and prior to any activity that will affect the respective circuit. The Contractor 

shall record the results on forms acceptable to the RPR. When the work affecting the circuit is complete, 

the circuit’s insulation resistance shall be checked again, in the presence of the RPR. The Contractor shall 
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record the results on forms acceptable to the RPR. The second reading shall be equal to or greater than the 

first reading or the Contractor shall make the necessary repairs to the existing circuit to bring the second 

reading above the first reading. All repair costs including a complete replacement of the L-823 

connectors, L-830 transformers and L-824 cable, if necessary, shall be borne by the Contractor. All test 

results shall be submitted in the Operation and Maintenance (O&M) Manual 

108-2.12 Detectable warning tape. Plastic, detectable, American Public Works Association (APWA) 

Red (electrical power lines, cables, conduit and lighting cable) with continuous legend tape shall be 

polyethylene film with a metalized foil core and shall be 3-6 inches (75-150 mm) wide. Detectable tape is 

incidental to the respective bid item. Detectable warning tape for communication cables shall be orange.  

Detectable warning tape color code shall comply with the APWA Uniform Color Code. 

CONSTRUCTION METHODS 

108-3.1 General. The Contractor shall install the specified cable at the approximate locations indicated 

on the plans. Unless otherwise shown on the plans, all cable required to cross under pavements expected 

to carry aircraft loads shall be installed in concrete encased duct banks. Cable shall be run without splices, 

from fixture to fixture. 

Cable connections between lights will be permitted only at the light locations for connecting the 

underground cable to the primary leads of the individual isolation transformers. The Contractor shall be 

responsible for providing cable in continuous lengths for home runs or other long cable runs without 

connections unless otherwise authorized in writing by the RPR or shown on the plans. 

In addition to connectors being installed at individual isolation transformers, L-823 cable connectors for 

maintenance and test points shall be installed at locations shown on the plans. Cable circuit identification 

markers shall be installed on both sides of the L-823 connectors installed and on both sides of slack loops 

where a future connector would be installed. 

Provide not less than 3 feet (1 m) of cable slack on each side of all connections, isolation transformers, 

light units, and at points where cable is connected to field equipment. Where provisions must be made for 

testing or for future above grade connections, provide enough slack to allow the cable to be extended at 

least one foot (30 cm) vertically above the top of the access structure. This requirement also applies where 

primary cable passes through empty light bases, junction boxes, and access structures to allow for future 

connections, or as designated by the RPR. 

Primary airfield lighting cables installed shall have cable circuit identification markers attached on both 

sides of each L-823 connector and on each airport lighting cable entering or leaving cable access points, 

such as manholes, hand holes, pull boxes, junction boxes, etc. Markers shall be of sufficient length for 

imprinting the cable circuit identification legend on one line, using letters not less than 1/4 inch (6 mm) in 

size. The cable circuit identification shall match the circuits noted on the construction plans. 

108-3.2 Installation in duct banks or conduits. This item includes the installation of the cable in duct 

banks or conduit per the following paragraphs. The maximum number and voltage ratings of cables 

installed in each single duct or conduit, and the current-carrying capacity of each cable shall be per the 

latest version of the National Electric Code, or the code of the local agency or authority having 

jurisdiction. 

The Contractor shall make no connections or splices of any kind in cables installed in conduits or duct 

banks. 

Unless otherwise designated in the plans, where ducts are in tiers, use the lowest ducts to receive the cable 

first, with spare ducts left in the upper levels. Check duct routes prior to construction to obtain assurance 

that the shortest routes are selected and that any potential interference is avoided. 
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Duct banks or conduits shall be installed as a separate item per Item L-110, Airport Underground 

Electrical Duct Banks and Conduit. The Contractor shall run a mandrel through duct banks or conduit 

prior to installation of cable to ensure that the duct bank or conduit is open, continuous and clear of 

debris. The mandrel size shall be compatible with the conduit size. The Contractor shall swab out all 

conduits/ducts and clean light bases, manholes, etc., interiors immediately prior to pulling cable. Once 

cleaned and swabbed, the light bases and all accessible points of entry to the duct/conduit system shall be 

kept closed except when installing cables. Cleaning of ducts, light bases, manholes, etc., is incidental to 

the pay item of the item being cleaned. All raceway systems left open, after initial cleaning, for any 

reason shall be re-cleaned at the Contractor’s expense. The Contractor shall verify existing ducts 

proposed for use in this project as clear and open. The Contractor shall notify the RPR of any blockage in 

the existing ducts.  

The cable shall be installed in a manner that prevents harmful stretching of the conductor, damage to the 

insulation, or damage to the outer protective covering. The ends of all cables shall be sealed with 

moisture-seal tape providing moisture-tight mechanical protection with minimum bulk, or alternately, 

heat shrinkable tubing before pulling into the conduit and it shall be left sealed until connections are 

made. Where more than one cable is to be installed in a conduit, all cable shall be pulled in the conduit at 

the same time. The pulling of a cable through duct banks or conduits may be accomplished by hand winch 

or power winch with the use of cable grips or pulling eyes. Maximum pulling tensions shall not exceed 

the cable manufacturer’s recommendations. A non-hardening cable-pulling lubricant recommended for 

the type of cable being installed shall be used where required. 

The Contractor shall submit the recommended pulling tension values to the RPR prior to any cable 

installation. If required by the RPR, pulling tension values for cable pulls shall be monitored by a 

dynamometer in the presence of the RPR. Cable pull tensions shall be recorded by the Contractor and 

reviewed by the RPR. Cables exceeding the maximum allowable pulling tension values shall be removed 

and replaced by the Contractor at the Contractor’s expense. 

The manufacturer’s minimum bend radius or NEC requirements (whichever is more restrictive) shall 

apply. Cable installation, handling and storage shall be per manufacturer’s recommendations. During cold 

weather, particular attention shall be paid to the manufacturer’s minimum installation temperature. Cable 

shall not be installed when the temperature is at or below the manufacturer’s minimum installation 

temperature. At the Contractor’s option, the Contractor may submit a plan, for review by the RPR, for 

heated storage of the cable and maintenance of an acceptable cable temperature during installation when 

temperatures are below the manufacturer’s minimum cable installation temperature. 

Cable shall not be dragged across base can or manhole edges, pavement or earth. When cable must be 

coiled, lay cable out on a canvas tarp or use other appropriate means to prevent abrasion to the cable 

jacket. 

108-3.3 Installation of direct-buried cable in trenches. Unless otherwise specified, the Contractor shall 

not use a cable plow for installing the cable. Cable shall be unreeled uniformly in place alongside or in the 

trench and shall be carefully placed along the bottom of the trench. The cable shall not be unreeled and 

pulled into the trench from one end. Slack cable sufficient to provide strain relief shall be placed in the 

trench in a series of S curves. Sharp bends or kinks in the cable shall not be permitted. 

Where cables must cross over each other, a minimum of 3 inches (75 mm) vertical displacement shall be 

provided with the topmost cable depth at or below the minimum required depth below finished grade. 

a. Trenching. Where turf is well established and the sod can be removed, it shall be carefully 

stripped and properly stored. Trenches for cables may be excavated manually or with mechanical 

trenching equipment. Walls of trenches shall be essentially vertical so that a minimum of surface is 

disturbed. Graders shall not be used to excavate the trench with their blades. The bottom surface of 

trenches shall be essentially smooth and free from coarse aggregate. Unless otherwise specified, cable 
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trenches shall be excavated to a minimum depth of 18 inches (0.5 m) below finished grade per NEC Table 

300.5, except as follows: 

• When off the airport or crossing under a roadway or driveway, the minimum depth shall be 36 

inches (91 cm) unless otherwise specified. 

• Minimum cable depth when crossing under a railroad track, shall be 42 inches (1 m) unless 

otherwise specified. 

The Contractor shall excavate all cable trenches to a width not less than 6 inches (150 mm). Unless 

otherwise specified on the plans, all cables in the same location and running in the same general direction 

shall be installed in the same trench. 

When rock is encountered, the rock shall be removed to a depth of at least 3 inches (75 mm) below 

the required cable depth and it shall be replaced with bedding material of earth or sand containing no 

mineral aggregate particles that would be retained on a 1/4-inch (6.3 mm) sieve. Flowable backfill 

material may alternatively be used.  

Duct bank or conduit markers temporarily removed for trench excavations shall be replaced as 

required. 

It is the Contractor’s responsibility to locate existing utilities within the work area prior to excavation. 

Where existing active cables cross proposed installations, the Contractor shall ensure that these cables are 

adequately protected. Where crossings are unavoidable, no splices will be allowed in the existing cables, 

except as specified on the plans. Installation of new cable where such crossings must occur shall proceed 

as follows: 

(1) Existing cables shall be located manually. Unearthed cables shall be inspected to assure 

absolutely no damage has occurred. 

(2) Trenching, etc., in cable areas shall then proceed, with approval of the RPR, with care taken to 

minimize possible damage or disruption of existing cable, including careful backfilling in area of cable. 

In the event that any previously identified cable is damaged during the course of construction, the 

Contractor shall be responsible for the complete repair or replacement. 

b. Backfilling. After the cable has been installed, the trench shall be backfilled. The first layer of 

backfill in the trench shall encompass all cables ; be 3 inches (75 mm) deep, loose measurement; and shall 

be either earth or sand containing no mineral aggregate particles that would be retained on a 1/4-inch (6.3 

mm) sieve. This layer shall not be compacted. The second layer shall be 5 inches (125 mm) deep, loose 

measurement, and shall contain no particles that would be retained on a one inch (25.0 mm) sieve. The 

remaining third and subsequent layers of backfill shall not exceed 8 inches (20 cm) of loose measurement 

and be excavated or imported material and shall not contain stone or aggregate larger than 4 inches (100 

mm) maximum diameter. 

The second and subsequent layers shall be thoroughly tamped and compacted to at least the density of 

the adjacent material. If the cable is to be installed in locations or areas where other compaction 

requirements are specified (under pavements, embankments, etc.) the backfill compaction shall be to a 

minimum of 100 percent of ASTM D1557. 

Trenches shall not contain pools of water during backfilling operations. The trench shall be 

completely backfilled and tamped level with the adjacent surface, except that when turf is to be 

established over the trench, the backfilling shall be stopped at an appropriate depth consistent with the 

type of turfing operation to be accommodated. A proper allowance for settlement shall also be provided. 

Any excess excavated material shall be removed and disposed of per the plans and specifications. 
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Underground electrical warning (caution) tape shall be installed in the trench above all direct-buried 

cable. Contractor shall submit a sample of the proposed warning tape for acceptance by the RPR. If not 

shown on the plans, the warning tape shall be located 6 inches (150 mm) above the direct-buried cable or 

the counterpoise wire if present. A 3-6 inch (75 - 150 mm) wide polyethylene film detectable tape, with a 

metalized foil core, shall be installed above all direct buried cable or counterpoise. The tape shall be of 

the color and have a continuous legend as indicated on the plans. The tape shall be installed 8 inches (200 

mm) minimum below finished grade. 

c. Restoration. Following restoration of all trenching near airport movement surfaces, the Contractor 

shall visually inspect the area for foreign object debris (FOD) and remove any that is found.  Where soil 

and sod has been removed, it shall be replaced as soon as possible after the backfilling is completed. All 

areas disturbed by work shall be restored to its original condition. The restoration shall include the 

seeding as shown on the plans. The Contractor shall be held responsible for maintaining all disturbed 

surfaces and replacements until final acceptance. When trenching is through paved areas, restoration shall 

be equal to existing conditions.  If the cable is to be installed in locations or areas where other compaction 

requirements are specified (under pavements, embankments, etc.) the backfill compaction shall be to a 

minimum of 100 percent of ASTM.  Restoration shall be considered incidental to the pay item 

of which it is a component part. 

108-3.4 Cable markers for direct-buried cable. The location of direct buried circuits shall be marked 

by a concrete slab marker, 2 feet (60 cm) square and 4-6 inch (10 - 15 cm) thick, extending approximately 

one inch (25 mm) above the surface. Each cable run from a line of lights and signs to the equipment vault 

shall be marked at approximately every 200 feet (61 m) along the cable run, with an additional marker at 

each change of direction of cable run. All other direct-buried cable shall be marked in the same manner. 

Cable markers shall be installed directly above the cable. The Contractor shall impress the word 

“CABLE” and directional arrows on each cable marking slab. The letters shall be approximately 4 inches 

(100 mm) high and 3 inches (75 mm) wide, with width of stroke 1/2 inch (12 mm) and 1/4 inch (6 mm) 

deep. Stencils shall be used for cable marker lettering; no hand lettering shall be permitted. 

At the location of each underground cable connection/splice, except at lighting units, or isolation 

transformers, a concrete marker slab shall be installed to mark the location of the connection/splice. The 

Contractor shall impress the word “SPLICE” on each slab. The Contractor also shall impress additional 

circuit identification symbols on each slab as directed by the RPR. All cable markers and splice markers 

shall be painted international orange. Paint shall be specifically manufactured for uncured exterior 

concrete. After placement, all cable or splice markers shall be given one coat of high-visibility aviation 

orange paint as approved by the RPR. Furnishing and installation of cable markers is incidental to the 

respective cable pay item. 

108-3.5 Splicing. Connections of the type shown on the plans shall be made by experienced personnel 

regularly engaged in this type of work and shall be made as follows: 

a. Cast splices. These shall be made by using crimp connectors for jointing conductors. Molds shall 

be assembled, and the compound shall be mixed and poured per the manufacturer’s instructions and to the 

satisfaction of the RPR. 

b. Field-attached plug-in splices. These shall be assembled per the manufacturer’s instructions. 

These splices shall be made by plugging directly into mating connectors. The joint where the connectors 

come together shall be finished by one of the following methods: (1) wrapped with at least one layer of 

rubber or synthetic rubber tape and one layer of plastic tape, one-half lapped, extending at least 1-1/2 

inches (38 mm) on each side of the joint (2) Covered with heat shrinkable tubing with integral sealant 

extending at least 1-1/2 inches (38 mm) on each side of the joint or (3) On connector kits equipped with 

water seal flap; roll-over water seal flap to sealing position on mating connector. 
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c. Factory-molded plug-in splices. These shall be made by plugging directly into mating connectors. 

The joint where the connectors come together shall be finished by one of the following methods: (1) 

Wrapped with at least one layer of rubber or synthetic rubber tape and one layer of plastic tape, one-half 

lapped, extending at least 1-1/2 inches (38 mm) on each side of the joint. (2)  Covered with heat 

shrinkable tubing with integral sealant extending at least 1-1/2 inches (38 mm) on each side of the joint. 

or (3) On connector kits so equipped with water seal flap; roll-over water seal flap to sealing position on 

mating connector. 

d. Taped or heat-shrink splices. A taped splice shall be made in the following manner: 

Bring the cables to their final position and cut so that the conductors will butt. Remove insulation and 

jacket allowing for bare conductor of proper length to fit compression sleeve connector with 1/4 inch (6 

mm) of bare conductor on each side of the connector. Prior to splicing, the two ends of the cable 

insulation shall be penciled using a tool designed specifically for this purpose and for cable size and type. 

Do not use emery paper on splicing operation since it contains metallic particles. The copper conductors 

shall be thoroughly cleaned. Join the conductors by inserting them equidistant into the compression 

connection sleeve. Crimp conductors firmly in place with crimping tool that requires a complete crimp 

before tool can be removed. Test the crimped connection by pulling on the cable. Scrape the insulation to 

assure that the entire surface over which the tape will be applied (plus 3 inches (75 mm) on each end) is 

clean. After scraping, wipe the entire area with a clean lint-free cloth. Do not use solvents. 

Apply high-voltage rubber tape one-half lapped over bare conductor. This tape should be tensioned as 

recommended by the manufacturer. Voids in the connector area may be eliminated by highly elongating 

the tape, stretching it just short of its breaking point. The manufacturer's recommendation for stretching 

tape during splicing shall be followed. Always attempt to exactly half-lap to produce a uniform buildup. 

Continue buildup to 1-1/2 times cable diameter over the body of the splice with ends tapered a distance of 

approximately one inch (25 mm) over the original jacket. Cover rubber tape with two layers of vinyl 

pressure-sensitive tape one-half lapped. Do not use glyptol or lacquer over vinyl tape as they react as 

solvents to the tape. No further cable covering or splice boxes are required. 

Heat shrinkable tubing shall be installed following manufacturer’s instructions. Direct flame heating shall 

not be permitted unless recommended by the manufacturer. Cable surfaces within the limits of the heat-

shrink application shall be clean and free of contaminates prior to application. 

e. Assembly. Surfaces of equipment or conductors being terminated or connected shall be prepared in 

accordance with industry standard practice and manufacturer’s recommendations.  All surfaces to be 

connected shall be thoroughly cleaned to remove all dirt, grease, oxides, nonconductive films, or other 

foreign material.  Paints and other nonconductive coatings shall be removed to expose base metal.  Clean 

all surfaces at least 1/4 inch (6.4 mm) beyond all sides of the larger bonded area on all mating surfaces.  

Use a joint compound suitable for the materials used in the connection.  Repair painted/coated surface to 

original condition after completing the connection.  

108-3.6 Bare counterpoise wire installation for lightning protection and grounding. If shown on the 

plans or included in the job specifications, bare solid #6 AWG copper counterpoise wire shall be installed 

for lightning protection of the underground cables. The RPR shall select one of two methods of lightning 

protection for the airfield lighting circuit based upon sound engineering practice and lightning strike 

density. 

a. Equipotential. not used 

b. Isolation. Counterpoise size is as shown on the plans.  The isolation method is an alternate method 

for use only with edge lights installed in turf and stabilized soils and raceways installed parallel to and 

adjacent to the edge of the pavement.  NFPA 780 uses 15 feet to define “adjacent to”. 
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The counterpoise conductor shall be installed halfway between the pavement edge and the light base, 

mounting stake, raceway, or cable being protected. 

The counterpoise conductor shall be installed 8 inches (203 mm) minimum below grade. The 

counterpoise is not connected to the light base or mounting stake.  An additional grounding electrode is 

required at each light base or mounting stake.  The grounding electrode is bonded to the light base or 

mounting stake with a 6 AWG solid copper conductor. 

See AC 150/5340-30, Design and Installation Details for Airport Visual Aids and NFPA 780, 

Standard for the Installation of Lightning Protection Systems, Chapter 11, for a detailed description of the 

Isolation Method of lightning protection. 

c. Common Installation requirements.  

Grounding electrodes may be rods, ground dissipation plates, radials, or other electrodes listed in the 

NFPA 70 (NEC) or NFPA 780. 

Where raceway is installed by the directional bore, jack and bore, or other drilling method, the 

counterpoise conductor shall be permitted to be installed concurrently with the directional bore, jack and 

bore, or other drilling method raceway, external to the raceway or sleeve. 

The counterpoise wire shall also be exothermically welded to ground rods installed as shown on the 

plans but not more than 500 feet (150 m) apart around the entire circuit.  The counterpoise system shall be 

continuous and terminate at the transformer vault or at the power source.  It shall be securely attached to 

the vault or equipment external ground ring or other made electrode-grounding system.  The connections 

shall be made as shown on the plans and in the specifications. 

Where an existing airfield lighting system is being extended or modified, the new counterpoise 

conductors shall be interconnected to existing counterpoise conductors at each intersection of the new and 

existing airfield lighting counterpoise systems.  

d. Parallel Voltage Systems.  Provide grounding and bonding in accordance with NFPA 70, National 

Electrical Code. 

108-3.7 Counterpoise installation above multiple conduits and duct banks. Counterpoise wires shall 

be installed above multiple conduits/duct banks for airfield lighting cables, with the intent being to 

provide a complete area of protection over the airfield lighting cables. When multiple conduits and/or 

duct banks for airfield cable are installed in the same trench, the number and location of counterpoise 

wires above the conduits shall be adequate to provide a complete area of protection measured 45 degrees 

each side of vertical. 

Where duct banks pass under pavement to be constructed in the project, the counterpoise shall be placed 

above the duct bank. Reference details on the construction plans. 

108-3.8 Counterpoise installation at existing duct banks. When airfield lighting cables are indicated on 

the plans to be routed through existing duct banks, the new counterpoise wiring shall be terminated at 

ground rods at each end of the existing duct bank where the cables being protected enter and exit the duct 

bank. The new counterpoise conductor shall be bonded to the existing counterpoise system. 

108-3.9 Exothermic bonding. Bonding of counterpoise wire shall be by the exothermic welding process 

or equivalent method accepted by the RPR. Only personnel experienced in and regularly engaged in this 

type of work shall make these connections. 

Contractor shall demonstrate to the satisfaction of the RPR, the welding kits, materials and procedures to 

be used for welded connections prior to any installations in the field. The installations shall comply with 

the manufacturer’s recommendations and the following: 

a. All slag shall be removed from welds. 
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b. Using an exothermic weld to bond the counterpoise to a lug on a galvanized light base is not 

recommended unless the base has been specially modified.  Consult the manufacturer’s installation 

directions for proper methods of bonding copper wire to the light base.  See AC 150/5340-30 for 

galvanized light base exception. 

c. If called for in the plans, all buried copper and weld material at weld connections shall be 

thoroughly coated with 6 mm of 3MTM ScotchkoteTM, or approved equivalent, or coated with coal tar 

Bitumastic® material to prevent surface exposure to corrosive soil or moisture. 

108-3.10 Testing. The Contractor shall furnish all necessary equipment and appliances for testing the 

airport electrical systems and underground cable circuits before and after installation. The Contractor 

shall perform all tests in the presence of the RPR. The Contractor shall demonstrate the electrical 

characteristics to the satisfaction of the RPR. All costs for testing are incidental to the respective item 

being tested. For phased projects, the tests must be completed by phase. The Contractor must maintain the 

test results throughout the entire project as well as during the warranty period that meet the following: 

a. Earth resistance testing methods shall be submitted to the RPR for approval. Earth resistance 

testing results shall be recorded on an approved form and testing shall be performed in the presence of the 

RPR. All such testing shall be at the sole expense of the Contractor. 

b. Should the counterpoise or ground grid conductors be damaged or suspected of being damaged by 

construction activities the Contractor shall test the conductors for continuity with a low resistance 

ohmmeter. The conductors shall be isolated such that no parallel path exists and tested for continuity. The 

RPR shall approve of the test method selected. All such testing shall be at the sole expense of the 

Contractor. 

After installation, the Contractor shall test and demonstrate to the satisfaction of the RPR the 

following: 

c. That all affected lighting power and control circuits (existing and new) are continuous and free 

from short circuits. 

d. That all affected circuits (existing and new) are free from unspecified grounds. 

e. That the insulation resistance to ground of all new non-grounded high voltage series circuits or 

cable segments is not less than 500 megohms. Verify continuity of all series airfield lighting circuits prior 

to energization. 

f. That the insulation resistance to ground of all new non-grounded conductors of new multiple 

circuits or circuit segments is not less than 100 megohms. 

g. That all affected circuits (existing and new) are properly connected per applicable wiring diagrams. 

h. That all affected circuits (existing and new) are operable. Tests shall be conducted that include 

operating each control not less than 10 times and the continuous operation of each lighting and power 

circuit for not less than 1/2 hour. 

i. That the impedance to ground of each ground rod does not exceed 25 ohms prior to establishing 

connections to other ground electrodes. The fall-of-potential ground impedance test shall be used, as 

described by American National Standards Institute/Institute of Electrical and Electronic Engineers 

(ANSI/IEEE) Standard 81, to verify this requirement. As an alternate, clamp-on style ground impedance 

test meters may be used to satisfy the impedance testing requirement.  Test equipment and its calibration 

sheets shall be submitted for review and approval by the RPR prior to performing the testing. 

Two copies of tabulated results of all cable tests performed shall be supplied by the Contractor to the 

RPR. Where connecting new cable to existing cable, insulation resistance tests shall be performed on the 

new cable prior to connection to the existing circuit. 
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There are no approved “repair” procedures for items that have failed testing other than complete 

replacement. 

METHOD OF MEASUREMENT 

108-4.1    The cost of all excavation, backfill, dewatering and restoration 
regardless of the type of material encountered shall be included in 

the unit price bid for the work. 

108-4.2 Cable or counterpoise wire installed in trench, duct bank or conduit shall be measured by the 

number of linear feet (meters) installed and grounding connectors, and trench marking tape ready for 

operation, and accepted as satisfactory. Separate measurement shall be made for each cable or 

counterpoise wire installed in trench, duct bank or conduit. The measurement for this item shall include 

additional quantities required for slack. 

108-4.3 No separate payment will be made for ground rods.  

BASIS OF PAYMENT 

108-5.1 Payment will be made at the contract unit price for trenching, cable and bare counterpoise wire 

installed in trench (direct-buried), or cable and equipment ground installed in duct bank or conduit, in 

place by the Contractor and accepted by the RPR. This price shall be full compensation for furnishing all 

materials and for all preparation and installation of these materials, and for all labor, equipment, tools, and 

incidentals, including ground rods and ground connectors and trench marking tape, necessary to complete 

this item. 

Payment will be incidental to the installation of new L-861 lights. 

REFERENCES 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 

Advisory Circulars (AC) 

AC 150/5340-26 Maintenance of Airport Visual Aid Facilities 

AC 150/5340-30 Design and Installation Details for Airport Visual Aids 

AC 150/5345-7 Specification for L-824 Underground Electrical Cable for Airport 

Lighting Circuits 

AC 150/5345-26 Specification for L-823 Plug and Receptacle, Cable Connectors 

AC 150/5345-53 Airport Lighting Equipment Certification Program 

Commercial Item Description 

A-A-59544A Cable and Wire, Electrical (Power, Fixed Installation) 

A-A-55809 Insulation Tape, Electrical, Pressure-Sensitive Adhesive, Plastic 

ASTM International (ASTM) 

ASTM B3 Standard Specification for Soft or Annealed Copper Wire 
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ASTM B8 Standard Specification for Concentric-Lay-Stranded Copper Conductors, 

Hard, Medium-Hard, or Soft 

ASTM B33 Standard Specification for Tin-Coated Soft or Annealed Copper Wire for 

Electrical Purposes 

ASTM D4388 Standard Specification for Nonmetallic Semi-Conducting and 

Electrically Insulating Rubber Tapes 

Mil Spec 

MIL-PRF-23586F Performance Specification: Sealing Compound (with Accelerator), 

Silicone Rubber, Electrical 

MIL-I-24391 Insulation Tape, Electrical, Plastic, Pressure Sensitive 

National Fire Protection Association (NFPA) 

NFPA-70 National Electrical Code (NEC) 

NFPA-780 Standard for the Installation of Lightning Protection Systems 

American National Standards Institute (ANSI)/Institute of Electrical and Electronics Engineers (IEEE) 

ANSI/IEEE STD 81 IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and 

Earth Surface Potentials of a Ground System 

Federal Aviation Administration Standard 

FAA STD-019E  Lightning and Surge Protection, Grounding Bonding and Shielding 

Requirements for Facilities and Electronic Equipment 

END OF ITEM L-108 
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Item L-125 Installation of Airport Lighting Systems 

 

 

 

DESCRIPTION 
 

125-1.1 This item shall consist of airport lighting systems furnished and installed in accordance with this 

specification, the referenced specifications, and the applicable advisory circulars (ACs). The systems shall 

be installed at the locations and in accordance with the dimensions, design, and details shown in the plans. 

This item shall include the furnishing of all equipment, materials, services, and incidentals necessary to 

place the systems in operation as completed units to the satisfaction of the RPR. 
 

 
 
 

125-2.1 General. 

EQUIPMENT AND MATERIALS 

 

a.   Airport lighting equipment and materials covered by Federal Aviation Administration (FAA) 

specifications shall be certified under the Airport Lighting Equipment Certification Program in 

accordance with AC 150/5345-53, current version.  FAA certified airfield lighting shall be compatible 

with each other to perform in compliance with FAA criteria and the intended operation.   If the Contractor 

provides equipment that does not performs as intended because of incompatibility with the system, the 

Contractor assumes all costs to correct the system for to operate properly. 
 

b.   Manufacturer's certifications shall not relieve the Contractor of their responsibility to provide 

materials in accordance with these specifications and acceptable to the RPR. Materials supplied and/or 

installed that do not comply with these specifications shall be removed, when directed by the RPR and 

replaced with materials, which do comply with these specifications, at the sole cost of the Contractor. 
 

c. All materials and equipment used shall be submitted to the RPR for approval prior to ordering the 

equipment. Submittals consisting of marked catalog sheets or shop drawings shall be provided. Clearly 

mark each copy to identify pertinent products or models applicable to this project. Indicate all optional 

equipment and delete non-pertinent data. Submittals for components of electrical equipment and systems 

shall identify the equipment for which they apply on each submittal sheet. Markings shall be clearly made 

with arrows or circles (highlighting is not acceptable). The Contractor shall be responsible for delays in 

the project accruing directly or indirectly from late submissions or resubmissions of submittals. 
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d. The data submitted shall be sufficient, in the opinion of the RPR, to determine compliance with the 

plans and specifications. The Contractor's submittals shall be submitted in electronic PDF format, tabbed 

by specification section. The RPR reserves the right to reject any or all equipment, materials or 

procedures, which, in the RPR’s opinion, does not meet the system design and the standards and codes, 

specified herein. 
 

 
e. All equipment and materials furnished and installed under this section shall be guaranteed against 

defects in materials and workmanship for a period of at least twelve (12) months from final acceptance by 

the Owner. The defective materials and/or equipment shall be repaired or replaced, at the Owner's 

discretion, with no additional cost to the Owner. 
 

 
EQUIPMENT AND MATERIALS 

 

125-2.2 Conduit/Duct. Conduit shall conform to Specification Item L-110 Airport Underground 
Electrical Duct Banks and Conduits. 

 

125-2.3 Cable and Counterpoise. Cable and Counterpoise shall conform to Item L-108 Underground 

Power Cable for Airports. 
 

125-2.4 Tape. Rubber and plastic electrical tapes shall be Scotch Electrical Tape Numbers 23 and 88 

respectively, as manufactured by 3M Company or an approved equal. 
 

125-2.5 Cable Connections. Cable Connections shall conform to Item L-108 Installation of Underground 

Cable for Airports. 
 

125-2.6 Retroreflective Markers. Not required. 
 

125-2.7 Runway and Taxiway Lights.  Runway and taxiway lights shall conform to the requirements of 

AC 150/5345-46. Lamps shall be of size and type indicated, or as required by fixture manufacturer for 

each lighting fixture required under this contract. Filters shall be of colors conforming to the specification 

for the light concerned or to the standard referenced. 
 

 

Lights 
 

 

Type 
 

Class 
 

Mode 
 

Style 
 

Option 
 

Base 
 

Filter 
 

Transformer 
 

Notes 

 

L-861T 
 

     1 
 

    1 
 

  NA 
 

   NA 
 

   NA 
 

   NA 
 

       NA 
 

 

 

 
125-2.9 Runway End Identifier Light (REIL).   Not required. 

 

125-2.10 Precision Approach Path Indicator (PAPI). Not required. 

 
125-2.11 Circuit Selector Cabinet. Not required. 

 

125-2.12 Light Base and Transformer Housings. Light Base and Transformer Housings should 

conform to the requirements of AC 150/5345-42. Light bases shall be as required to accommodate the 

fixture or device installed thereon. Base plates, cover plates, and adapter plates shall be provided to 

accommodate various sizes of fixtures. 
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125-2.13 Isolation Transformers. Isolation Transformers shall be size as required for each installation 

per manufactures recommendations. Transformer shall conform to AC 150/5345-47. 
 

 
INSTALLATION 

 

 
125-3.1 Installation. The Contractor shall furnish, install, connect and test all equipment, accessories, 

conduit, cables, wires, buses, grounds and support items necessary to ensure a complete and operable 

airport lighting system as specified here and shown in the plans. 
 

The equipment installation and mounting shall comply with the requirements of the National Electrical 

Code and state and local code agencies having jurisdiction. 
 

The Contractor shall install the specified equipment in accordance with the applicable advisory circulars 

and the details shown on the plans. 

 

125-3.2 Testing.  All lights shall be fully tested by continuous operation for not less than 24 hours as a 

completed system prior to acceptance. The test shall include operating the constant current regulator in 

each step not less than 10 times at the beginning and end of the 24-hour test. The fixtures shall illuminate 

properly during each portion of the test. 
 

125-3.3 Shipping and Storage. Equipment shall be shipped in suitable packing material to prevent 

damage during shipping.  Store and maintain equipment and materials in areas protected from weather 

and physical damage. Any equipment and materials, in the opinion of the RPR, damaged during 

construction or storage shall be replaced by the Contractor at no additional cost to the owner. Painted or 

galvanized surfaces that are damaged shall be repaired in accordance with the manufacturer’s 

recommendations. 
 

125-3.4 Elevated and In-pavement Lights. Water, debris, and other foreign substances shall be removed 

prior to installing fixture base and light. 
 

A jig or holding device shall be used when installing each light fixture to ensure positioning to the proper 

elevation, alignment, level control, and azimuth control. Light fixtures shall be oriented with the light 

beams parallel to the runway or taxiway centerline and facing in the required direction. The outermost 

edge of fixture shall be level with the surrounding pavement. Surplus sealant or flexible embedding 

material shall be removed. The holding device shall remain in place until sealant has reached its initial 
set. 

 

 

METHOD OF MEASUREMENT 
 

125-4.1 Runway and taxiway lights will be measured by the number of each type installed as completed 

units in place, ready for operation, and accepted by the RPR. 
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BASIS OF PAYMENT 
 

125-5.1 Payment will be made at the Contract unit price for each complete runway or taxiway light, 

installed by the Contractor and accepted by the RPR. This payment will be full compensation for 

furnishing all materials and for all preparation, assembly, and installation of these materials, and for all 

labor, equipment, tools and incidentals necessary to complete this item. 
 

Payment will be made under: 

 
L-125-1      Raise Existing Taxiway Lights to Grade – per each 

L-125-2      Remove Existing L-861 Taxiway Lights – per each 

L-125-3      L-861T Taxiway Edge Light, Class 1, Mode 1 – per each 

 

 

REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 
 

Advisory Circulars (AC) 
 

AC 150/5340-18 Standards for Airport Sign Systems 
 

AC 150/5340-26 Maintenance of Airport Visual Aid Facilities 
 

AC 150/5340-30 Design and Installation Details for Airport Visual Aids 
 

AC 150/5345-5 Circuit Selector Switch 
 

AC 150/5345-7 Specification for L-824 Underground Electrical Cable for Airport 
Lighting Circuits 

 

AC 150/5345-26 Specification for L-823 Plug and Receptacle, Cable Connectors 
 

AC 150/5345-28 Precision Approach Path Indicator (PAPI) Systems 
 

AC 150/5345-39 Specification for L-853, Runway and Taxiway Retroreflective Markers 
 

AC 150/5345-42 Specification for Airport Light Bases, Transformer Housings, Junction 
Boxes, and Accessories 

 

AC 150/5345-44 Specification for Runway and Taxiway Signs 
 

AC 150/5345-46 Specification for Runway and Taxiway Light Fixtures 
 

AC 150/5345-47 Specification for Series-to-Series Isolation Transformers for Airport 

Lighting Systems 
 

AC 150/5345-51 Specification for Discharge-Type Flashing Light Equipment 
 

AC 150/5345-53 Airport Lighting Equipment Certification Program 
 

Engineering Brief (EB) 
 

EB No. 67 Light Sources Other than Incandescent and Xenon for Airport and 

Obstruction Lighting Fixtures 
 

 
 

END OF ITEM L-125 
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Section 163—Miscellaneous Erosion Control Items 

163.1 General Description 
This work includes constructing and removing: 

• Silt control gates

• Temporary erosion control slope drains shown on the Plans or as directed

• Temporary sediment basins

• Sediment barriers and check dams

• Rock filter dams

• Stone filter berms

• Stone filter rings

• Temporary sediment traps
• Other temporary erosion control structures shown on the Plans or directed by the Engineer

This work also includes applying mulch (e.g., straw, hay, erosion control compost), and temporary grass.

163.1.01 Related References 
A. Standard Specifications

Section 109—Measurement and Payment

Section 161—Control of Soil Erosion and Sedimentation

Section 171—Silt Fence

Section 500—Concrete Structures

Section 576—Slope Drain Pipe

Section 603—Rip Rap

Section 700—Grassing

Section 711—Turf Reinforcement Matting

Section 716—Erosion Control Mats (Slopes)

Section 720 – Triangular Silt Barrier

Section 800—Coarse Aggregate

Section 801— Fine Aggregate

Section 822—Emulsified Asphalt

Section 845—Smooth Lined Corrugated Polyethylene (PE) Culvert Pipe

Section 860—Lumber and Timber

Section 863—Preservative Treatment of Timber Products

Section 881—Fabrics

Section 890—Seed and Sod

Section 893—Miscellaneous Planting Materials
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B. Referenced Documents
AASHTO M252

AASHTO M294

163.1.02 Submittals 
Provide written documentation to the Engineer as to the average weight of the bales of mulch. 

163.2 Materials 
Provide materials shown on the Plans, such as pipe, spillways, wood baffles, and other accessories including an  
anti-seep collar, when necessary. The materials shall remain the Contractor’s property after removal, unless otherwise 
shown on the plans.  

Materials may be new or used; however, the Engineer shall approve previously used materials before use. 

Materials shall meet the requirements of the following specifications: 

Material Section 

Mulch 893.2.02 

Temporary Silt Fence 171 

Concrete Aprons and Footings shall be Class A 500 

Rip Rap 603 

Temporary Grass 700 

Triangular Silt Barrier 720 

Coarse Aggregate 800 

Lumber and Timber 860.2.01 

Preservative Treatment of Timber Products 863.1 

Corrugated Polyethylene Temporary Slope Drain Pipe 845 

163.2.01 Delivery, Storage, and Handling 
General Provisions 101 through 150. 

163.3 Construction Requirements 

163.3.01 Personnel 
General Provisions 101 through 150. 

163.3.02 Equipment 
General Provisions 101 through 150. 

163.3.03 Preparation 
General Provisions 101 through 150. 

163.3.04 Fabrication 
General Provisions 101 through 150. 
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163.3.05 Construction 

A. Silt Control Gates
If silt control gates are required or are directed by the Engineer, follow these guidelines to construct them:

1. Clear and grade only that portion of the roadway within the affected drainage area where the drainage
structure will be constructed.

2. Construct or install the drainage structure and backfill as required for stability.

3. Install the silt control gate at the inlet of the structure. Use the type indicated on the plans.

4. Vary the height of the gate as required or as shown on the plans.

5. Finish grading the roadway in the affected drainage area. Grass and mulch slopes and ditches that will not be
paved. Construct the ditch paving required in the affected area.

6. Keep the gate in place until the work in the affected drainage area is complete and the erodible area
is stabilized.

7. Remove the Type 1 silt gate assembly by sawing off the wood posts flush with the concrete apron. Leave
the concrete apron between the gate and the structure inlet in place. The gate shall remain the property of
the Contractor.

B. Temporary Slope Drains
If temporary slope drains are required, conduct the roadway grading operation according to Section 161 and
follow these guidelines:

1. Place temporary pipe slope drains with inlets and velocity dissipaters (straw bales, silt fence, or aprons)
according to the plans.

2. Securely anchor the inlet into the slope to provide a watertight connection to the earth berm. Ensure that all
connections in the pipe are leak proof.

3. Place temporary slope drains at a spacing of 350 ft. (105 m) maximum on a 0% to 2% grade and at a spacing
of 200 ft. (60 m) maximum on steeper grades, or more frequently as directed by the Engineer. Keep the slope
drains in place until the permanent grass has grown enough to control erosion.

4. Remove the slope drains and grass the disturbed area with permanent grass. However, the temporary slope
drains may remain in place to help establish permanent grass if approved by the Engineer.

C. Temporary Sediment Basins
Construct temporary sediment basins according to the Plans at the required locations, or as modified by
the Engineer.

1. Construct the unit complete as shown, including:

• Grading

• Drainage

• Riprap

• Spillways

• Anti-seep collar

• Temporary mulching and grassing on internal and external slopes

• Accessories to complete the basin

2. When the sediment basin is no longer needed, remove and dispose of the remaining sediment.

3. Remove the sediment basin. Grade to drain and restore the area to blend with the adjacent landscape.

4. Mulch and permanently grass the disturbed areas according to Section 700.
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D. Sediment Barriers
Construct sediment barriers according to the Plan details.

The following items may be used for sediment barriers

1. Type A Silt Fence.

2. Type C Silt Fence.

3. Rectangular, mechanically produced and standard-sized baled wheat straw.

4. Triangular Silt Barrier.

5. Synthetic Fiber:  Use synthetic fiber bales of circular cross section at least 18 in. (450 mm) in diameter. Use
synthetic bales of 3 ft. or 6 ft. (0.9 m or 1.8 m) in length that are capable of being linked together to form a
continuous roll of the desired total length. Use bales that are enclosed in a geotextile fabric and that contain a
pre-made stake hole for anchoring.

6. Coir:  Use coir fiber bales of circular cross section at least 16” (400mm) in diameter. Use coir bales of 10 ft.,
15 ft., or 20 ft. (3 m, 4.5 m, or 6 m) in length. Use coir baled with coir twine netting with 2 in. X 2 in. (50 mm X
50 mm) openings. Use coir bales with a dry density of at least 7 lb/ft.3 (112 kg/m3). Anchor in place with 2 in. X
4 in. (50 mm X 100 mm) wooden wedges with a 6 in. (150 mm) nail at the top. Place wedges no more than
36 in. (900 mm) apart.

7. Excelsior:  Use curled aspen excelsior fiber with barbed edges in circular bales of at least 18 in. (450 mm) in
diameter and nominally 10 ft. (3 m) in length. Use excelsior baled with polyester netting with 1 in. X 1 in.
(25 mm by 25 mm) triangular openings. Use excelsior bales with a dry density of at least 1.4 lb/ft.3 (22 kg/m3).
Anchor in place with 1 in. (25 mm) diameter wooden stakes driven through the netting at intervals of no more
than 2 ft. (600 mm).

8. Compost Filter Sock:  Use general use compost (see Subsection 893.2.02.A.5.b) in circular bales at least
18 in. (450 mm) diameter. Use compost baled with photo-degradable plastic mesh 5 mils thick with a
maximum 0.38 in X 0.38 in (10 mm X 10 mm) openings. Anchor in place with 1 in. (25 mm) diameter wooden
stakes driven through the netting at intervals of no more than 2 ft. (600 mm) in concentrated flow applications
and no more than 5 ft. (1500 mm) in sheet flow applications. The sock shall be dispersed on site when no
longer required, as determined by the Engineer. Do not use Compost Filter Socks in areas where the use of
fertilizer is restricted.

9. Compost Filter Berm:  Use erosion control compost (see Subsection 893.2.02) to construct an non-
compacted 1.5 ft. to 2 ft. (450 mm to 600 mm) high trapezoidal berm which is approximately 2 ft. to 3 ft.
(600 mm to 1 m) wide at the top and minimum 4 ft. (1.2 m) wide at the base. Do not use Compost Filter Berms
in areas where the use of fertilizer is restricted.

The construction of the compost filter berm includes the following:

a. Keeping the berm in a functional condition.

b. Installing additional berm material when necessary.

c. Removing the berm when no longer required, as determined by the Engineer. At the Engineer’s discretion,
berm material may be left to decompose naturally, or distributed over the adjacent area.

E. Other Temporary Structures
When special conditions occur during the design stage, the plans may show other temporary structures for
erosion control with required materials and construction methods.
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Section 163 — Miscellaneous Erosion Control Items 

F. Temporary Grass
Use a quick-growing species of temporary grass such as rye grass, millet, or a cereal grass suitable to the area
and season.

Use temporary grass in the following situations:

• When required by the Specifications or directed by the Engineer to control erosion where permanent grassing
cannot be planted.

• To protect an area for longer than mulch is expected to last (60 calendar days), plant temporary grass
as follows:

1. Use seeds that conform to Subsection 890.2.01, Seed. Perform seeding according to Section 700; except
use the minimum ground preparation necessary to provide a seed bed if further grading is required.

2. Prepare areas that require no further grading according to Subsection 700.3.05.A, Ground Preparation.
Omit the lime unless the area will be planted with permanent grass without further grading. In this case,
apply the lime according to Section 700.

3. Apply mixed grade fertilizer at 400 lbs./acre (450 kg/ha). Omit the nitrogen. Mulch (with straw or hay)
temporary grass according to Section 700. (Erosion control compost Mulch will not be allowed
with grassing.)

4. Before planting permanent grass, thoroughly plow and prepare areas where temporary grass has been
planted according to Subsection 700.3.05.A, Ground Preparation.

5. Apply Polyacrylamide (PAM) to all areas that receive temporary grassing.

6. Apply PAM (powder) before grassing or PAM (emulsion) to the hydroseeding operation.

7. Apply PAM according to manufacturer specifications.

8. Use only anionic PAM.

For projects that consist of shoulder reconstruction and/or shoulder widening, refer to Section 161.3.05H for 
Wood Fiber Blanket requirements. 

G. Mulch
When staged construction or other conditions prevent completing a roadway section continuously, apply mulch
(straw or hay or erosion control compost) to control erosion. Mulch may be used without temporary grassing for
60 calendar days or less. Areas stabilized with only mulch (straw/hay) shall be planted with temporary grass after
60 calendar days.

Apply mulch as follows:

9. Mulch (Hay or Straw) - Without Grass Seed

a. Uniformly spread the mulch over the designated areas from 2 in. to 4 in. (50 mm to 100 mm) thick.

b. After spreading the mulch, walk in the mulch by using a tracked vehicle (preferred method), empty sheep
foot roller, light disking, or other means that preserves the finished cross section of the prepared areas.
The Engineer will approve of the method.

c. Place temporary mulch on slopes as steep as 2:1 by using a tracked vehicle to imbed the mulch into
the slope.

d. When grassing operations begin, leave the mulch in place and plow the mulch into the soil during seed
bed preparation. The mulch will become beneficial plant food for the newly planted grass.

10. Erosion control compost - Without Grass Seed

a. Uniformly spread the mulch (erosion control compost) over the designated areas 2 in. (50 mm) thick.

b. When rolling is necessary, or directed by the Engineer, use a light corrugated drum roller.

c. When grassing operations begin, leave the mulch in place and plow the mulch into the soil during seed
bed preparation. The mulch will become beneficial plant food for the newly planted grass.

d. Plant temporary grass on area stabilized with mulch (erosion control compost) after 60 calendar days.

e. Do not use Erosion Control Compost in areas where the use of fertilizer is restricted.
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Section 163 — Miscellaneous Erosion Control Items 

H. Miscellaneous Erosion Control Items Not Shown on the Plans
When conditions develop during construction that were unforeseen in the design stage, the Engineer may direct
the Contractor to construct temporary devices such as but not limited to:

• Bulkheads

• Sump holes

• Half round pipe for use as ditch liners

• U-V resistant plastic sheets to cover critical cut slopes

The Engineer and the Contractor will determine the placement to ensure erosion control in the affected area.

I. Diversion Channels
When constructing a culvert or other drainage structure in a live stream that requires diverting a stream, construct
a diversion channel.

J. Check Dams
Check dams are constructed of the following materials;

• Stone plain riprap according to Section 603 (Place woven plastic filter fabric on ditch section before
placing riprap.)

• Sand bags as in Section 603 without Portland cement

• Baled wheat straw

• Compost filter socks

• Fabric (Type C silt fence)

Check dams shall be constructed according to plan details and shall remain in place until the permanent ditch 
protection is in place or being installed and the removal is approved by the Engineer. 

K. Construction Exits
Locate construction exits at any point where vehicles will be leaving the project onto a public roadway. Install
construction exits and tire wash area at the locations shown in the plans and in accordance with plan details.

Construction exit tire cleaning station shall be installed when conditions dictate additional tire cleaning measures
are necessary to assist in protecting public roadways. Tire cleaning station shall consist of two pressure washers,
water source and necessary labor and materials to clean tires of exiting vehicles.  When conditions warrant the
use of the tire cleaning station or as directed by the Engineer, the Department will pay $750 dollars per day for the
use. The Contractor may submit other construction exit tire wash assembly and sediment storage methods for
review and approval by the Engineer.

L. Retrofits
Add the retrofit device to the permanent outlet structure as shown on the plan details.

When all land disturbing activities that would contribute sediment-laden runoff to the basin are complete, clean
the basin of sediment and stabilize the basin area with vegetation.

When the basin is stabilized, remove the retrofit device from the permanent outlet structure of the detention pond.

M. Inlet Sediment Traps
Inlet sediment traps consist of a temporary device placed around a storm drain inlet to trap sediment. An
excavated area adjacent to the sediment trap will provide additional sediment storage.

Inlet sediment traps may be constructed of Type C silt fence, plastic frame and filter, hay bales, baffle box, or
other filtering materials approved by the Engineer. Construct inlet sediment traps according to the appropriate
specification for the material selected for the trap. Place inlet sediment traps as shown on the plans or as directed
by the Engineer.

146146146146146146146146146146



Section 163 — Miscellaneous Erosion Control Items 

N. Rock Filter Dams
Construct rock filter dams of the material selected as shown in the approved erosion and sediment control plan.
Construct and place this item in accordance with the approved erosion control construction detail(s) and Standard
Specification Section 603.

Rock filter dams shall remain in place until the permanent ditch protection is in place or is being installed and their
removal is approved by the Engineer.

O. Stone Filter Berms
Construct stone filter berms of the material selected as shown in the approved erosion and sediment control plan.
Construct and place this item in accordance with the approved erosion control construction detail(s) and Standard
Specification Section 603.

Stone filter berms shall remain in place until the permanent slope protection is in place or is being installed and
their removal is approved by the Engineer.

P. Stone Filter Rings
Construct stone filter rings of the material selected as shown in the approved erosion and sediment control plan.
Construct and place this item in accordance with the approved erosion control construction detail(s) and Standard
Specification Section 603.

A stone filter ring shall remain in place until final stabilization of the area which drains toward it is achieved and its
removal is approved by the Engineer.

Q. Temporary Sediment Traps
Construct temporary sediment traps of the material selected as shown in the approved erosion and sediment
control plan.  Construct and place this item in accordance with the approved erosion control construction detail(s)
and Standard Specification Section 603.

A temporary sediment trap shall remain in place until final stabilization of the area which drains toward it is
achieved and its removal is approved by the Engineer.

163.3.06 Quality Acceptance 
General Provisions 101 through 150. 

163.3.07 Contractor Warranty and Maintenance 
General Provisions 101 through 150. 

163.4 Measurement 
A. Silt Control Gates

Silt control gates are measured for payment by the entire structure constructed at each location complete in place
and accepted. Silt control gates constructed at the inlet of multiple lines of drainage structures are measured for
payment as a single unit.

B. Temporary Slope Drains
Temporary slope drains are measured for payment by the linear foot (meter) of pipe placed. When required, the
inlet spillway and outlet apron and/or other dissipation devices are incidental and not measured separately.
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Section 163 — Miscellaneous Erosion Control Items 

C. Temporary Sediment Basins
Temporary sediment basins are measured for payment by the entire structure complete, including construction,
maintenance, and removal. Temporary grassing for sediment basins is measured separately for payment.
Measurement also includes:

• Earthwork

• Drainage

• Spillways

• Baffles

• Riprap

• Final cleaning to remove the basin

D. Sediment Barriers

Sediment barriers are measured by the linear foot (meter).

E. Other Temporary Structures

Other temporary structures are not measured for payment. Costs for the entire structure complete, including
materials, construction (including earthwork), and removal is included in the price bid for the drainage structure or
for other Contract items.

F. Temporary Grass
Temporary grass is measured for payment by the acre (hectare).  Lime, when required, is measured by the ton
(megagram). Mulch and fertilizer are measured separately for payment.

G. Mulch
Mulch (straw or hay, or erosion control compost) is measured for payment by the ton (megagram).

H. Miscellaneous Erosion Control Items Not Shown on the Plans

These items are not measured for payment. The cost for construction, materials, and removal is included in the
price bid for other contract items.

I. Diversion Channels
Diversion channels are not measured for payment. The cost for the entire structure complete, including materials,
construction (including earthwork), and removal is included in the price bid for the drainage structure or for other
contract items.

J. Check Dams
Stone, sand bags, baled wheat straw, and compost filter sock check dams are measured per each, which
includes all work necessary to construct the check dam including woven plastic filter fabric placed beneath stone
check dams. Fabric check dams are measured per linear foot.

K. Construction Exits
Construction exits are measured per each which will include all work necessary to construct the exit including the
required geotextile fabric placed beneath the aggregate.

Construction exit tire cleaning station are measured per day when added to an existing construction exit.
Measurement includes all work necessary to construct the construction exit tire cleaning station including
equipment, material, water source, and removal.

L. Retrofits
Retrofit will be measured for payment per each. The construction of the detention pond and permanent outlet
structure will be measured separately under the appropriate items.

M. Inlet Sediment Traps
Inlet sediment traps, regardless of the material selected, are measured per each which includes all work necessary
to construct the trap including any incidentals and providing the excavated area for sediment storage.
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Section 163 — Miscellaneous Erosion Control Items 

N. Rock Filter Dams
Rock filter dams are measured for payment per each required. This includes the entire structure at each location
and all the work necessary for construction.

O. Stone Filter Berms
Stone filter berms are measured for payment per linear foot (meter) required. This includes the entire structure at
each location and all the work necessary for construction.

P. Stone Filter Rings
Stone filter rings are measured for payment per each required. This includes the entire structure at each location
and all the work necessary for construction.

Q. Temporary Sediment Traps

Temporary sediment traps are measured for payment per each required. This includes the entire structure at each
location and all the work necessary for construction.

163.4.01 Limits 
General Provisions 101 through 150. 

163.5 Payment 
A. Silt Control Gates

The specified silt control gates are paid for at the Contract Unit Price per each. Payment is full compensation for:

• Furnishing the material and labor

• Constructing the concrete apron as shown on the Plans

• Excavating and backfilling to place the apron

• Removing the gate

B. Temporary Slope Drains
Temporary slope drains are paid for by the linear foot (meter). Payment is full compensation for materials,
construction, removal (if required), inlet spillways, velocity dissipaters, and outlet aprons.

When temporary drain inlets and pipe slope drains are removed, they remain the Contractor’s property and may
be reused or removed from the Project as the Contractor desires. Reused pipe or inlets are paid for the same as
new pipe or inlets.

C. Temporary Sediment Basins
Temporary sediment basins, measured according to Subsection 163.4,C Measurement, are paid for by the unit,
per each, for the type specified on the plans. Price and payment are full compensation for work and supervision to
construct, and remove the sediment basin, including final clean-up.

D. Sediment Barriers
Sediment barriers are paid by the linear foot (meter). Price and payment are full compensation for work and
supervision to construct, and remove the sediment barrier, including final clean-up.

E. Other Temporary Structures

Other temporary structures are not measured for payment. Costs for the entire structure complete, including
materials, construction (including earthwork), and removal is included in the price bid for the drainage structure or
for other Contract items.

F. Temporary Grass
Temporary grass is paid for by the acre (hectare). Payment is full compensation for all equipment, labor, ground
preparation, materials, wood fiber mulch, polyacrylamide, and other incidentals. Lime (when required) is paid for
by the ton (megagram). Mulch and fertilizer are paid for separately.
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Section 163 — Miscellaneous Erosion Control Items 

G. Mulch
Mulch is paid for by the ton. Payment is full compensation for all materials, labor, maintenance, equipment and
other incidentals.

The weight for payment of straw or hay mulch will be the product of the number of bales used and the average
weight per bale as determined on certified scales provided by the Contractor or state certified scales. Provide
written documentation to the Engineer stating the average weight of the bales.

The weight of erosion control compost mulch will be determined by weighing each loaded vehicle on the required
motor truck scale as the material is hauled to the roadway, or by using recorded weights if a digital recording
device is used. The Contractor may propose other methods of providing the weight of the mulch to Engineer
for approval.

H. Miscellaneous Erosion Control Items Not Shown on the Plans

These items are not paid for separately. They are included in the price bid for other contract items.

I. Diversion Channel
Diversion channels are not paid for separately. They are included in the price bid for other contract items.

J. Check Dams
Payment is full compensation for all materials, construction, and removal. Stone plain riprap, sand bag, baled
wheat straw, or compost filter socks check dams are paid for per each. The required woven filter fabric required
under each stone check dams is included in the bid price. Fabric check dams are paid for per linear foot.

K. Construction Exits
Construction exits are paid for per each. Payment is full compensation for all labor and materials including the
required geotextile, construction, and removal.

Construction exit tire cleaning stations are paid for per day when added to an existing construction exit. Payment
is full compensation for all labor, equipment, materials, water source, and removal.

L. Retrofits
This item is paid for at the Contract Unit Price per each. Payment is full compensation for all work, supervision,
materials (including the stone filter), labor and equipment necessary to construct and remove the retrofit device
from an existing or proposed detention pond outlet structure.

M. Inlet Sediment Traps
Inlet sediment traps are paid for per each. Payment is full compensation for all materials, construction,
and removal.

N. Rock Filter Dams
Rock filter dams are paid for per each. Payment is full compensation for all materials, construction, and removal
for each. Clean reused stone Type 3 riprap and #57 stone are paid for on the same basis as new items. Plastic
woven filter fabric is required under rock filter dams and is included in the price bid for each.

O. Stone Filter Berms
Stone filter berms are paid for per linear foot (meter). Payment is full compensation for all materials, construction,
and removal for each. Clean reused stone Type 3 riprap and #57 stone are paid for on the same basis as new
items. Plastic woven filter fabric is required under rock filter berms and is included in the price bid for linear
foot (meter).

P. Stone Filter Rings
Stone filter rings are paid for per each. Payment is full compensation for all materials, construction, and removal
for each.  Clean reused stone Type 3 riprap and #57 stone are paid for on the same basis as new items. Plastic
woven filter fabric is required under stone filter rings and is included in the price bid for each.
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Section 163 — Miscellaneous Erosion Control Items 

Q. Temporary Sediment Traps

Temporary sediment traps are paid for payment per each required.  This includes the entire structure at each
location and all the work necessary for construction.

The items in this section (except temporary grass and mulch) are made as partial payments as follows:

• When the item is installed and put into operation the Contractor will be paid 75 percent of the Contract price.

• When the Engineer instructs the Contractor that the item is no longer required and is to remain in place or is
removed, whichever applies, the remaining 25 percent will be paid.

Temporary devices may be left in place at the Engineer’s discretion at no change in cost. Payment for temporary 
grass will be made based on the number of acres (hectares) grassed.  Mulch will be based on the number of tons 
(megagrams) used. 

Payment is made under: 

Item No. 163 Construct and remove silt control gates Per each 

Item No. 163 Construct and remove temporary pipe slope drains Per linear foot (meter) 

Item No. 163 Construct and remove temporary sediment barriers Per linear foot (meter) 

Item No. 163 Construct and remove sediment basins Per each 

Item No. 163 Construct and remove check dams except fabric dams Per each 

Item No. 163 Construct and remove fabric check dams Per linear foot (meter) 

Item No. 163    Construct and remove construction exits Per each 

Item No. 163 Construction exit tire cleaning station Per day 

Item No. 163 Construct and remove retrofits Per each 

Item No. 163 Construct and remove rock filter dams Per each 

Item No. 163 Construct and remove stone filter berms Per linear foot (meter) 

Item No. 163 Construct and remove stone filter rings Per each 

Item No. 163 Construct and remove inlet sediment traps Per each 

Item No. 163 Construct and remove temporary sediment traps Per each 

Item No. 163 Temporary grass Per acre (hectare) 

Item No. 163 Mulch Per ton (megagram) 

163.5.01 Adjustments 
General Provisions 101 through 150. 
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Section 205 — Roadway Excavation 

Section 205—Roadway Excavation 

205.1 General Description 
Roadway excavation shall conform to the lines, grades, and cross-sections shown on the Plans or established by the 
Engineer. 

If artifacts of historical or archaeological significance are encountered, temporarily stop excavation operations until 
directed by the Engineer. See Subsection 107.13.A. 

Roadway excavation includes the following: 

• Excavating, hauling, and placing or disposing of materials (not removed under another Contract Item) from
within the limits of areas designated in the Contract.

• Excavating ditches (except channel excavation) and filling and/or plugging abandoned wells (both dug and
drilled) located within the Right-of-Way and construction easements according to Georgia Standard 9031H.

• Removing paving, aggregates, and ballast not incorporated into the new work as a result of alignment shifts,
grade changes, or reasons that may or may not be shown on the Plans.

• Salvaging aggregates, paving, (only if designated on the Plans) and removed railroad ballast.

• The Department claims salvaged materials unless the Engineer directs that materials be wasted. Dispose of
materials not salvaged. Stockpile salvaged materials on the Project unless other sites for stockpiling are
shown on the Plans.

205.1.01 Definitions 
General Provisions 101 through 150. 

205.1.02 Related References 
A. Related Specifications

Section 107—Legal Regulations and Responsibility to the Public

Section 109—-Measurement and Payment

Section 201—Clearing and Grubbing Right-of-Way

Section 202—Random Clearing and Grubbing

Section 208—Embankments

Section 209—Subgrade Construction

Section 411—Asphaltic Concrete Pavement, Partial Removal

Section 610—Removal of Miscellaneous Roadway Items

B. Related Documents
General Provisions 101 through 150.

205.1.03 Submittals 
General Provisions 101 through 150.  
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Section 205 — Roadway Excavation 

205.2 Materials 
Define excavated material, regardless of its nature or composition, as “unclassified excavation” unless otherwise 
specified in the Plans. 

The Engineer will designate materials that are unsuitable. 

205.2.01 Delivery, Storage, and Handling 
A. Disposal of Surplus Material

Unless directed by the Engineer, do not waste excavated material until satisfying embankment and backfill
requirements, unless material is designated on the Plans as “Unsuitable for embankment or backfill construction.”

Dispose of materials to be wasted according to Subsection 201.3.05.E and the following information:

• Use suitable surplus material to widen embankments uniformly or to flatten fill slopes, or deposit the
material in places on the Right-of-Way as directed by the Engineer.

• Do not leave an unsightly pile of material that will damage abutting property or deposit material above the
grade of the adjacent roadway unless so directed by the Engineer.

• Do not place the edge of a waste bank nearer than 10 ft. (3 m) from the top of a cut slope.

Dispose of unsuitable and surplus materials unless they are used as fill for slopes, abandoned ditches, or other 
areas shown on the Plans. 

• Deposit unsuitable material excavated from ditches and do not allow it to remain within 3 ft (1 m) of the
ditch edge. Spread material neatly in level, uniform layers.

• Use suitable materials from ditches for constructing roadway embankments unless otherwise directed by
the Engineer.

B. Waste Disposal Areas
When unable to dispose of unsuitable or surplus excavation material on the Right-of-Way, dispose of it in the
following areas:

1. Disposal Areas Shown on Plans

Check disposal areas shown on the Plans. They may or may not be adjacent to the Right-of-Way.

When shown on the Plans, the Department will obtain Right-of-Way or easement to permit disposal of
material. The Plans contain the amounts of royalties and the conditions for the acquiring of the waste
easement.

When the Department furnishes the waste areas, and the Engineer provides measurements of the area used,
do the following:

a. Promptly pay royalties to the owners of waste pits.

b. Meet other conditions agreed to with the owners.

c. Submit to the Engineer a written statement signed by the owner stating that the owner has been paid in
full and the agreed conditions, including proper draining and final clean-up, have been fulfilled to the
owner’s satisfaction before receiving final payment from the Department.

The Department will not make separate payment for these costs of acquisition.

If the property owner is not paid within 60 days after the Engineer has furnished the measurement, the
Department may pay the property owner directly any amounts due, and deduct it from funds due the
Contractor.

This provision does not affect the obligation of the Contractor under his bond or the rights of the property
owner or the Department under the bond.

In case of dispute between the Contractor and the Department, the Chief Engineer will make the final and
conclusive decision.

When disposal areas are shown on the Plans and are elected to be used, comply with the terms of the
option before resorting to other areas.
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Section 205 — Roadway Excavation 

 

2.  Disposal Areas Not Shown on Plans 

When waste disposal areas are not shown on the Plans, obtain suitable disposal areas at no expense to the 
Department.  

Exercise the right to sell or otherwise dispose of the surplus material in these cases. (See Subsection 107.22 
and Subsection 107.23.) 

3.  Reclamation 

Reclaim disposal areas according to Section 160. 

205.3 Construction Requirements 

205.3.01 Personnel 
General Provisions 101 through 150. 

205.3.02 Equipment 
General Provisions 101 through 150. 

205.3.03 Preparation 
General Provisions 101 through 150. 

205.3.04 Fabrication 
General Provisions 101 through 150. 

205.3.05 Construction 
Perform roadway excavation according to the Plans, and all of the requirements of this Subsection. 

1. Provide adequate openings in spoil banks to allow the adjacent land surface to drain. 

2. To carry water from the side hill, cut surface ditches at the top of cut slopes that extend to each end of the 
cuts. 

3. Turn side ditches or gutters that empty from cuts to embankments outward to avoid embankment erosion. 

4. Discharge water from surface ditches at terraces or in tail ditches cut along contour lines (wherever possible).  

5. Provide outlets or flumes for roadway ditches where necessary according to the Plans.  

6. Surface ditches, outlets, and other such ditches will be paid for as “unclassified excavation.” 

7. Uniformly round the intersection of cut slopes with natural ground surfaces, including the beginning and end 
of cut slopes. 

8. Bring cut slopes to the grade and cross-section shown on the Plans or established by the Engineer. 

9. Finish to reasonably uniform surfaces acceptable for seeding and mulching operations. 

10. Dispose of material from slides and overbreaks that occur before Final Acceptance as directed by the 
Engineer.  

A. Constructing Serrated Slopes 
Construct serrated slopes as follows: 

1.  Grade the backslope according to the Construction Detail. 

The pay line is the template line or the final staked cross- section slope line. The Department will not make 
additional measurement or payment for constructing serrated slopes. 

2.  Start the first serration (step) as designated on the Construction Detail. Ensure that it is level instead of parallel 
to the roadway grade.  

3.  Use the tilt-control blade bulldozer to cut steps in alternate directions. 
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B. Constructing Non-serrated Slopes
Construct non-serrated slopes by leaving the front and back slopes in a roughened condition to provide a seed
bed for temporary or permanent grassing operations.

C. Erosion and Siltation Control
Take the measures necessary throughout the Project to control erosion and to prevent silting of rivers, streams,
and impoundments. Construct drainage facilities and perform all other construction work that contributes to
erosion and siltation control in conjunction with earthwork operations as required by Section 161.

D. Rock Excavation
Remove rock and dispose of it as shown on the Plans or as directed by the Engineer. Transition any flattening of a
cut slope already begun when rock is encountered to ensure the cut has a pleasing appearance.

Use the presplitting technique to reduce overbreakage and to establish a free surface or shear plane in the rock
along the cut periphery or proposed break lines.

• Presplit a periphery plane to the excavation depth before blasting within the plane.

• Conduct the presplitting process by drilling appropriately sized holes at intervals that will ensure a neat
break, to the desired depth, along the plane of the proposed cut. Load and stem the holes with an
appropriate light charge explosive, and detonate the explosives simultaneously.

• Allow an 18 in. (450 mm) offset in the slope to begin succeeding drilling operations when the depth of the
cut is more than can be drilled from the top.

Create a relatively smooth shear plane as indicated in the Plans with localized irregularities that do not exceed 2 ft. 
(600 mm) behind or 1 ft. (300 mm) in front (roadway side) of the plane surface.  

Do not presplit slopes flatter than 1:1. 

1. Overbreakage

Material that is excavated beyond or below the cross-section shown on the Plans or designated will be at the
Contractor’s expense, except unavoidable overbreakage in solid rock. The allowable overbreakage is a
maximum of 2 ft. (600 mm) below or outside the original template lines. Backfill to replace material removed
below the limits specified at no expense to the Department.

2. Precautions

See Use of Explosives in Subsection 107.12.

3. Rock and Boulders

Handle rock and boulder excavation as follows:

a. Excavate solid rock and boulders in the roadbed to at least 1 ft (300 mm) below the finished subgrade
elevation and backfill the space to the correct grade with suitable subgrade material.

b. Leave the side slopes of rock cuts with uniform faces whether or not the excavation is carried beyond the
specified side slope.

c. Remove loose rock on cut slopes immediately after blasting.

d. Place stones, broken rock, and boulders found within the construction limits and not required for other
construction, into embankment slopes when possible.

4. Ensure that sloped surfaces conform to the typical section shown on the Plans or to natural cleavage planes
compatible with the typical section. Leave sloped surfaces safe and natural looking.

E. Unsuitable Material Excavation
The Engineer may require unsuitable material be removed from its location.

1. Remove material and backfill with properly compacted approved material.

2. Undercut material to the depth shown on the Plans or established by the Engineer in cut areas where the
material is not suitable for subgrades or shoulders. Backfill the area with suitable material.

3. Excavate unsuitable material in roadway cuts and dispose of the material as directed by the Engineer.
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The Department will not designate the unsuitable material excavation as a separate Pay Item unless specifically 
designated on the Plans, but will pay for it as “Roadway Excavation—Unclassified.” 

F. Obliteration of Old Roads
Obliterate old roads or other areas by completing the following work as directed by the Engineer:

• Obliterate discontinued roads or other areas inside or outside the Project construction limits.

• Grade, scarify, plow, and harrow obliterated areas.

The Department will pay for excavation (other than that necessary for finishing and dressing) as “roadway 
excavation—unclassified.” Follow this procedure to obliterate the road: 

1. Fill old ditches and grade the roadway after the old road is no longer needed for traffic. Restore the original
contour of the ground and produce a surface of naturally rounded slopes.

2. Use borrow required for the new roadway from fills in the old road (where feasible).

3. Place surplus and waste material from the new roadway in cuts in the old road (where feasible).

4. Break down and remove or bury old structures not required to maintain drainage flow. Remove and store
material with salvage value, or use it in the new construction.

5. Scarify, harrow, and smooth the old surface. Re-grass disturbed areas or establish a vegetative cover
according to Section 160 or Section 700 as applicable.

G. Surcharge Removal
Remove and properly dispose of materials placed as surcharge for consolidation or other purposes.

1. Waste the material removed or use it for other purposes as specified on the Plans or in the Special Provisions.

2. Provide other areas for disposal if adequate areas are not available for disposing of excess surcharge within
the Right-of-Way.

H. Use of Select Materials
Conserve and use excavated materials suitable for subgrade, shoulder construction, plant topsoil, blanket for fill
slopes, or other purposes as directed by the Engineer according to Subsection 104.06.

1. Reserve suitable material by either leaving it in its original position or stockpiling it as directed by the Engineer.

2. Haul select materials directly from the excavation area to the final placement area whenever possible. Do not
stockpile materials unless specifically directed.

The Department will again pay for “roadway excavation—unclassified,” which includes necessary hauling and
placement, when the material is removed from the stockpile.

I. Final Finishing of Roadway
After excavation has been completed use the following procedure to finish the roadway:

1. Shape the surface of the roadbed and slopes to reasonably true grade alignment and cross-section shown on
the Plans or established by the Engineer. Finish according to Section 209.

2. Leave cut slope surfaces in rock reasonably uniform and remove loose overhanging rock.

3. Open all ditches, drains, and culverts constructed to effectively drain the roadway.

The Department will make no separate payment for finishing done under this Section. Include the work in the
cost of the roadway excavation.

4. Maintain the excavated areas until final acceptance of the Project.

205.3.06 Quality Acceptance 
General Provisions 101 through 150. 

205.3.07 Contractor Warranty and Maintenance 
General Provisions 101 through 150. 
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205.4 Measurement 
Original ground surface measurements will be obtained using conventional methods, photogrammetric means, or a 
combination of these methods. The Engineer will determine the method(s) and time when the measurements are to be 
taken for each Project. 

The volume of Roadway Excavation-Unclassified, authorized and accepted by the Engineer, will be computed by the 
method of average end areas, or other acceptable means, using the original ground surface, the final ground surface, 
cross-section, or approved templates. 

The final ground surface will be obtained from conventional field measurements, as-built templates, photogrammetric 
means, or a combination of these methods. The Engineer will determine the method(s) to be used on each Project. 

The measurement will include: 

• Overbreakage and slides in roadway excavation, unless they are caused by Contractor negligence

• Authorized excavation of rock or unsuitable material below template grade

• Material re-excavated from stockpiles and used in construction as directed by the Engineer

• Surcharge removal

Excavation outside of staked lines and slopes will never be measured for payment unless ordered or approved by the 
Engineer. 

Ditch excavation will be measured as specified in paragraph one, above. 

Retaining wall construction will be measured to the back and bottom of the select material backfill or footing as the 
Engineer determines. Any exception outside these lines by the Grading Contractor to provide stable slopes and 
positive drainage will not be measured and will be considered incidental to the work. 

Filling or plugging abandoned wells will not be measured for payment but all costs shall be included in the price bid for 
Roadway Excavation when Item 205 is shown as a pay item. Otherwise all costs shall be included in the overall 
contract bid price. 

Removing paving, aggregates, and ballasts will be measured and included in the computations for roadway excavation 
when Section 205 is shown as a pay item (unless those items are shown in the Plans as a separate pay item). 

205.4.01 Limits 
General Provisions 101 through 150. 

205.5 Payment 
Removing paving, aggregates, and ballast will be paid for at the Contract Price bid per cubic yard (meter) when Item 
205 is shown as a Pay Item, unless the items are shown in the Plans as a separate Pay Item. 

The Department will withhold a percentage of the progress payments for the estimated quantity of earthwork (not to 
exceed 5 percent) until final dressing, subgrade construction, and satisfactory disposal of unsuitable or surplus 
materials is completed. This percentage withheld shall be in addition to that specified in Subsection 109.07. 

The Contract Price per cubic yard (meter) for “roadway excavation—unclassified” will be paid for quantities of 
excavation measured according to Subsection 205.4. Payment is full compensation for  

• Excavating, hauling, placing, and compacting excavated material.

• Removing, loading, hauling, stockpiling as designated, and sawing pavement when payment is included under
Item 205.

• Pre-splitting rock, disposing of unsuitable or surplus materials, excavating, shaping, disposing of
unsatisfactory excavated materials, maintaining ditches (except channel excavation specified in Section 204),
constructing subgrades and shoulders, and finishing, dressing, and maintaining the work until Final
Acceptance.

Payment will be made under: 
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Item No. 205 Unclassified excavation Per cubic yard (meter) 

205.5.01 Adjustments 
General Provisions 101 through 150. 
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Section 208—Embankments 

208.1 General Description 
This work includes placing embankments, backfilling structures, and constructing earth berms and surcharges with 
suitable material excavated under Section 204, Section 205, Section 206, and Section 207. 

Complete the work according to the lines, grades, and typical cross-sections shown on the plans or established by the 
Engineer.  

The work also includes preparing areas by backfilling stump holes and correcting surface irregularities where the 
embankment is to be constructed. This includes forming, compacting, and maintaining the embankment and placing 
and compacting approved material where unsuitable material has been removed.  

Payment for this work is included in other appropriate Pay Items unless a specific Pay Item is set up in the Contract. 

Apply all provisions of Section 161 to the work in this Section.  

Perform Shoulder Construction according to Section 216. 

208.1.01 Definitions 
General Provisions 101 through 150. 

208.1.02 Related References 
A. Standard Specifications

Section 161—Control of Soil Erosion and Sedimentation

Section 201—Clearing and Grubbing Right-of-Way

Section 204—Channel Excavation

Section 205—Roadway Excavation

Section 206—Borrow Excavation

Section 207—Excavation and Backfill for Minor Structures

Section 209—Subgrade Construction

Section 216—Unpaved Shoulders

Section 810—Roadway Materials

Section 811—Rock Embankment

Section 813—Pond Sand

B. Referenced Documents
GDT 7

GDT 20

GDT 21

GDT 24a

GDT 24b

GDT 59

GDT 67
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208.1.03 Submittals 
General Provisions 101 through 150. 

208.2 Materials 
Embankment material classes are defined in Section 810, Section 811, and Section 813. The material incorporated 
into the roadway will be subject to the following limitations: 

A. Embankment Material
Use embankment material classified as Class I, II, III, V, or VI except as noted below:

1. Inundated Embankments

2. A Special Provision in the Proposal will contain required gradation and other characteristics of materials for
constructing embankments through reservoirs.

3. Intermittently Inundated Embankments

4. Build intermittently inundated embankments using any material suitable for embankment.

5. Embankments at Structures

6. Use Class I or II embankment materials within 10 ft. (3 m) of any bridge structure. Class IIIC1 material may be
used in Districts 1, 6, and 7. Class IIIC2 or IIIC3 material may only be used in Districts 1, 6, and 7 if approved
by the Office of Materials and Testing, Geotechnical Environmental Pavement Bureau. Ensure that materials
do not contain rock larger than 3 in. (75 mm) for any dimensions.

B. Rock Embankment
Ensure that rock embankment placed as indicated on the Plans meets the requirements of Section 811 unless
specified otherwise in the plans or in the Special Provisions.

C. In-Place Embankment
Construct in-place embankment with Class I, II, III, V, or VI material.

D. Backfill Material
Use Class I or Class II backfill material furnished and stockpiled as defined in Subsection 810.2.01.A. Class IIIC1
material may be used in Districts 1, 6, and 7. Class IIIC2 or IIIC3 material may only be used in Districts 1, 6, and 7
if approved by the Office of Materials and Testing, Geotechnical Environmental Pavement Bureau.

E. Pond Sand Embankment
Use pond sand that meets the requirements of Section 813 as embankment material. Material is subject to the
following approval limitations:

1. Pond sand will be approved on a stockpile basis only.

2. Pond Sand will not be approved for Type I or normal backfill materials or for backfill for mechanically
stabilized walls.

3. Pond sand shall be encapsulated, when used as fill, with 2 ft. (600 mm) of soil on the slopes and 3 ft. (1 m) of
soil on top.

4. Pond sand shall not be used on sidehill fills or fill widenings where any of the following conditions exist:

a. The proposed fill slope is steeper than 2:1.

b. The thickness of the proposed fill at its thinnest point, as measured perpendicularly from the new fill line
to the existing ground slope/fill slope, is less than 7 ft. (2.1 m), including 2 ft. (600 mm) of soil cover.

c. The fill height exceeds 30 ft. (9 m).

208.2.01 Delivery, Storage, and Handling 
General Provisions 101 through 150. 
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208.3 Construction Requirements 

208.3.01 Personnel 
General Provisions 101 through 150. 

208.3.02 Equipment 
General Provisions 101 through 150. 

208.3.03 Preparation 
General Provisions 101 through 150. 

208.3.04 Fabrication 
General Provisions 101 through 150. 

208.3.05 Construction 
A. Benching Excavation for Embankment

This work includes excavating material forming benches in the existing ground beneath proposed embankments.
Form benches to increase the bond between the existing ground and the proposed embankment.

This work is required where embankments are placed on hillsides or against existing embankments, which will be
indicated on the plans.

Construct the benches approximately 12 ft. (3.7 m) wide unless otherwise shown on the plans. Use material
removed in the excavation in the embankments. The Department will make no additional payment for this work.

B. Embankments
Follow these requirements when constructing embankments:

1. Preparation for Embankments

Before starting embankment construction, clear and grub the embankment area according to Section 201 and
install Drainage Structures according to Section 550.

a. Depressions and Undercut Areas

Fill depressions below the ground surface and undercut areas with suitable material. Remove
unsuitable or unstable material and compact according to Subsection 208.3.05.B.1.c before beginning
embankment construction.

b. Scarification and Other Preparation

Plow and scarify the entire area upon which the embankment is to be placed (except inundated areas) at
least 6 in. (150 mm) deep.

Before placing the embankment, recompact loosened soil to the approximate density of the underlying
soil. Cut benches as specified in Subsection 208.3.05.A.

c. Compaction Under Shallow Fills

When the depth of fill and surfacing is 3 ft. (1 m) or less, compact the original ground compact at least 1
ft. (300 mm) deep to at least 95 percent of the maximum laboratory dry density as determined from
representative samples of the compacted material using, GDT 7, GDT 24a, GDT 24b, or GDT 67
whichever applies.

The in-place density of the compacted fill will be determined according to GDT 20, GDT 21, or GDT 59,
whichever applies.
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d. Embankments Over Existing Roads, Parking Areas, and Floors

Thoroughly plow or scarify all portions of existing unpaved roads and flexible pavements. Destroy
cleavage planes before placing the embankment.

1) Remove the old pavement with rigid surfaces if the new embankment is not more than 3 ft.
(1 m) high.

2) Break remaining rigid pavements that are within 10 ft. (3 m) of the finished grade so that no
section larger than 10 ft.² (1 m²) remains intact.

2. Embankment Formation

Use the following requirements when constructing the embankment formation:

a. Layer Construction

Except as noted in Subsection 208.3.05.B.2.d, construct the embankments in parallel layers. Deposit the
material and spread in horizontal layers not more than 8 in. (200 mm) thick, loose measurement, for the
full width of the cross-section. Use motor graders, bulldozers, or other approved equipment to keep
layers uniform. Compact the layers using a sheepsfoot roller. The Engineer may permit the use of
vibratory rollers whenever the embankment soils consist of Class IA1, IA2, or IA3 materials.

b. Moisture Content

Compact each layer within the range of optimum moisture content to achieve the compaction
specified below.

Do not construct successive layers on previous layers that exhibit excessive pumping under construction
equipment regardless of compaction.

Dry material if it contains too much moisture. Ensure the moisture content is sufficient for stability
and compaction.

Add water if the material is too dry and uniformly mix it with the soil for stability and compaction. The
Department will not measure water added to the material under this requirement for payment. It is
considered incidental to the satisfactory completion of the work.

c. Degree of Compaction

Compact the embankment at bridge structures to at least 100 percent of the maximum laboratory dry
density. Compact for the full depth of the embankment, beginning at the toe of the slope and extending
100 ft. (30 m) from the end of the bridge.

Compact embankment other than at bridge structures to at least 95 percent of the maximum laboratory
dry density to within 1 ft. (300 mm) of the top of the embankment. Compact the top 1 ft. (300 mm) of the
embankment to at least 100 percent of the maximum laboratory dry density.

If grading and paving are let in separate contracts, the paving Contractor shall recompact the top 6 in.
(150 mm) to at least 100 percent of the maximum laboratory density.

The maximum laboratory dry density will be determined from representative samples of the compacted
material using GDT 7, GDT 24a, GDT 24b, or GDT 67, whichever applies. The in-place density of the
compacted fill will be determined according to GDT 20, GDT 21, or GDT 59, whichever is applicable.

d. Special Conditions

Follow these special requirements:

1) Build layers as parallel as possible. In certain cases, the Engineer may permit steeper slopes at ends
of the embankments.

2) In swamp or inundated areas that will not support the equipment, build the lower part of the fill by
dumping successive loads in layers no thicker than necessary to support the hauling equipment.

3) Build and compact the remainder of fills in layers as specified above.
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e. Embankments at Structures

Use Class I or II material when constructing embankments over and around pipes, culverts, arches, and
bridges according to Subsection 810.2.01.A.1. Class IIIC1 material may be used in Districts 1, 6, and 7.

1) Compact the material as specified in Subsection 208.3.05.B.2.c.

2) Place the specified material on both sides of bridge structures for a distance of at least 10 ft. (3 m).

NOTE: Do not place rock larger than 4 in. (100 mm) diameter within 2 ft. (600 mm) of any 
drainage structure. 

Before any traffic is allowed over any structure, provide a sufficient depth of material over and around 
the structure to protect it from damage or displacement.  

f. Method of Handling Classes of Soils

Handle the different classes of soils using the following methods:

1) Class IIB3 and Better Soils

Distribute and compact these soils in 8 in. (200 mm) uniform layers over the entire width of the
embankment. Use these soils (when available in sufficient quantities) in the top 1 ft. (300 mm) of the
roadbed. Reserve these soils for this purpose when directed by the Engineer

2) Class IIB4 Soils

Distribute and compact these soils in 8 in. (200 mm) layers over the entire width of the embankment.
Class IIB4 soils may be used in the top 12 in. (300 mm) of subgrade in Districts 1, 6, and 7. Class IIB4
soils may be used in the top 12 in. (300 mm) of subgrade in Districts 2, 3, 4,  and 5 with a stabilizing
agent if approved by the Office of Materials and Testing, Geotechnical Environmental Pavement
Bureau. If Class IIB3 or better soils are available in borrow pits, use these soils in the top 12 in.
(300 mm) of subgrade.

3) Class IIIC1 Soils

Class IIIC1 soils excavated per Section 204, 205 or 207, which excludes Section 206 (Borrow), may
be used in Districts 1, 6, and 7 in embankments and within the top 12 in. (300 mm) of subgrade if
approved by the Office of Materials and Testing, Geotechnical Environmental Pavement Bureau. If
Class IIB4 or better soils are available in borrow pits, use these soils in the top 12 in. (300 mm)
of subgrade.

used for subgrade.

4) Class IIIC2 and IIIC3 Soils

Class IIIC2 and IIIC3 soils excavated per Section 204, 205 or 207, which excludes Section 206
(Borrow) may be used in Districts 1, 6, and 7 in embankments, except within 5 ft. (1.5 m) of the
bottom of subgrade directly beneath the pavement, if approved by the Office of Materials and
Testing, Geotechnical Environmental Pavement Bureau.

5) Class IIIC4 Soils

Class IIIC4 chert clay soils in District 6 with less than 55 percent passing the No. 10 (2 mm) sieve may
be used in embankments and subgrade. All other Class IIIC4 soils may not be used.

6) Class IV Soils

Do not use these soils in embankments. Waste these soils or (when designated in the Plans or
directed by the Engineer) stockpile them and use them for blanketing fill slopes.

7) Class V Soils

Place these soils in the same manner as Class IIB4 soils. Pulverize large particles to obtain the
proper compaction.
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8) Class VI Rock

Place rock in uniform layers not over 3 ft. (1 m) thick and distribute it over the embankments to avoid
pockets. Fill voids with finer material.

Do not place rock larger than 6 in. (150 mm) in diameter within 3 ft. (1 m) of the finished surface of
the embankment.

Do not place rock larger than 6 in. (150 mm) in diameter within 2 ft. (600 mm) of the outer limits of
proposed posts or utility poles.

Do not place rock at bridge end bents within 10 ft. (3 m) of pile locations.

9) All Classes

Place mixtures of the above classes together with random material such as rock, gravel, sand,
cinders, slag, and broken-up pavement so that coarse particles are dumped near the outer slopes
and finer particles near the center of the roadway.

Produce a gradual transition from the center to the outside. If material is too large to place in 8 in.
(200 mm) layers, treat it as rock or break it down and place it in 8 in. (200 mm) layers.

3. Embankment Consolidation at Bridge Ends

When consolidating embankments at bridge ends, use the following specifications:

a. When a waiting period is required in the plans or by Special Provision, place end fills at bridges in time for
consolidation readings to indicate that both the fill and the natural ground have reached the desired
degree of stability.

b. Delay constructing bridge portions during the period of consolidation as shown on the plans or as
required by a Special Provision.

The plans or the Special Provisions will indicate the estimated time required to reach consolidation.

The Engineer may extend or shorten this waiting period based on settlement readings taken on
points placed in the fills. The longer or shorter waiting period will not constitute a valid claim for
additional compensation.

Follow these specifications when extending a waiting period:

1) Extending an estimated waiting period may lead to increasing the Contract time. If the Contract is on
a calendar day or completion date basis, the Department may increase the calendar days equal to the
maximum number of calendar days involved in the extension.

2) When a time extension causes additional delay due to seasonal changes, the Engineer may
recompute the time extension on an available day basis.

When the Contract is on an available day basis, the time increase will be equal to the greatest number
of available days involved in the extension.

3) When time charges on separate Bridge Contracts are controlled by Special Provisions that set forth
the availability of bridge sites, extending an estimated waiting period controls the availability of that
bridge site only; time charges will be adjusted according to the Special Provision.

c. Construct the embankment at bridge ends full-depth to the subgrade template (except for the stage
construction providing a bench for the end bent) unless otherwise stated in the Plans and compact
thoroughly before driving a piling at bridge ends.

d. The minimum acceptable length of completed full-depth embankment is equal to the maximum width of
fill between slope stakes at the end of the bridge. The Department will measure the minimum length of
full-depth embankment along the roadway centerline away from the end-of-bridge Station.
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C. In-Place Embankment
Construct embankments designated on the plans and in the Proposal as “In-Place Embankment” using either a
hydraulic or conventional dry land construction method and using materials obtained from within the construction
limits of the Right-of -Way or from borrow pits, whichever is appropriate.

Regardless of the method of construction, the Department will measure the entire embankment for payment as in-
place embankment.

1. Construction

• Build embankments according to this Section when hydraulic or conventional dry land construction
methods are used.

• Furnish equipment suitable for the method chosen to complete the work. Equipment is subject to the
Engineer’s approval.

• When using a hydraulic method is used, conform to these additional requirements:

a. Using baffles for construction is permitted as long as the embankment slopes are not steeper than
indicated on the plans.

b. Use of excess material placed outside the prescribed slopes to raise the fill is permitted.

c. Leave openings in the embankments at the bridge site as indicated on the plans.

d. Dredge material that invades the openings or existing channels at no additional expense to the
Department. Provide the same depth of channel at mean low water as existed before the construction
of the embankment.

e. Do not excavate or dredge material within 500 ft. (150 m) of the toe of the embankment or existing
structures, unless otherwise shown on the plans.

f. Place in-place embankment in areas previously excavated below the ground line in a uniform mass
beginning at one end of the excavated area and continuing to the other end of the operation. Avoid
forming of muck cores in the embankment.

g. Construct the embankment at the farthest points along the roadway from the bridge ends and
progress to the end of the excavation area beyond the toe of the slope of end rolls at bridge ends.

h. Remove timber used for temporary bulkheads or baffles from the embankment.

i. Fill and thoroughly compact the holes.

2. Maintenance

a. Maintain the embankment at grade until it has been completed and accepted. Assume responsibility for
slides, washouts, settlement, subsidence, or mishaps to the work while under construction.

b. Keep constructed embankment stable and replace displaced portions before Final Acceptance of the
entire Contract.

c. Remove and dispose of excess materials, including fill, detours, and erosion deposits placed outside the
prescribed slopes in wetland areas.

3. Permits

Obtain (at no additional expense to the Department) necessary permits or licenses from the appropriate
authorities to operate dredges and other floating equipment in waters under their jurisdiction, unless otherwise
provided for in the Contract.

4. Erosion Control

In addition to the provisions of Section 161, follow additional erosion, siltation, and pollution control measures
specified in the plans or Special Provisions.
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D. Rock Embankment
This work includes furnishing materials either from the roadway excavation or other sources and hauling and the
placing of rock embankment. Use materials that meet the requirements of Subsection 208.2.B, as shown on the
plans or directed by the Engineer.

1. Place the rock in uniform layers not over 3 ft. (1 m) thick. Distribute rock over the embankment to
avoid pockets.

2. Fill voids with rock fines. Do not use rock larger than 6 in. (150 mm) for any diameter within 3 ft. (1 m) of the
finished grade of the embankment, or within 2 ft. (600 mm) of any structure.

3. Do not place rock at bridge end bents within 10 ft. (3 m) of pile locations. Construct rock embankment and
adjoining earth embankment concurrently. Ensure that neither is larger than 4 ft. (1.2 m) higher than the other
at any time.

E. Final Finishing

After constructing the entire embankment, shape the surface of the roadbed and the slopes to reasonably
true grade and cross-sections as shown on the plans or established by the Engineer.

Open ditches, channels, and drainage structures (both existing and those constructed or extended) to
effectively drain the roadway. Maintain the embankment areas until Final Acceptance of the project.

208.3.06 Quality Acceptance 
General Provisions 101 through 150. 

208.3.07 Contractor Warranty and Maintenance 
General Provisions 101 through 150. 

208.4 Measurement 
The following section details measurement for payment for the work described in this Section: 

A. Except as provided herein, there will be no measurement for payment for the work covered by this Section.

B. The Department will compute the quantity of in-place embankment or rock embankment using the average end
area method, or other acceptable methods, when embankment is in place and accepted.

The quantity will be calculated as the neat volume, above the original ground surface, between the template line
shown on the plans or authorized changes by the Engineer, and the original ground surface.

The original ground surface is determined by conventional field, photogrammetric, or other methods. The
Department will not deduct for the volume of culverts and manholes.

In-place embankment necessary for the construction of temporary detours will not be measured for payment and
is considered incidental to the completion of the work unless specifically stated otherwise on the plans.

Where work includes excavating of unstable materials below the ground line, the volume of embankment required
for backfill below the ground line is calculated based on the neat line measurement for the cross-section shown on
the plans or established by the Engineer by the average end area method or other acceptable methods.

Where permitted by the Engineer or required by the plans, material removed from the existing roadbed, special
ditches, berm ditches, or dry land borrow pits and used in making embankment will be paid for as in-place
embankment regardless of the method of excavation.

208.4.01 Limits 
General Provisions 101 through 150. 
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208.5 Payment 
Except as provided for herein, the Department will not make separate payment for placing embankments, 
backfilling structures, and constructing earth berms, including surcharges. 

Payment will be included at the Contract Unit Price for the items covered by Section 204, Section 205, and 
Section 206. Prices are full compensation for the work covered by this Section. 

The Unit Prices bid per cubic yard (meter) for in-place and rock embankments (when included as Contract bid 
Items) are full compensation for furnishing suitable material, hauling, placing, compacting, finishing, and dressing 
according to these Specifications or as directed by the Engineer. 

Payment will be made under: 

Item No. 208 In-place embankment Per cubic yard (meter) 

Item No. 208 Rock embankment Per cubic yard (meter) 

208.5.01 Adjustments 
General Provisions 101 through 150. 

217217217217217217217217217217



Section 400 — Hot Mix Asphaltic Concrete Construction 

Section 400—Hot Mix Asphaltic Concrete Construction 

400.1 General Description 
This work includes constructing one or more courses of bituminous plant mixture on the prepared foundation or 
existing roadway surface. Ensure the mixture conforms with lines, grades, thicknesses, and typical cross sections 
shown on the plans or established by the Engineer.  

This section includes the requirements for all bituminous plant mixtures regardless of the gradation of the aggregates, 
type and amount of bituminous material, or pavement use. 

Acceptance of work is on a lot-to-lot basis according to the requirements of this Section and Section 106. 

400.1.01 Definitions 
Segregated Mixture: Mixture lacking homogeneity in HMA constituents of such magnitude there is a reasonable 
expectation of accelerated pavement distress or performance problems. May be quantified by measurable changes in 
temperature, gradation, asphalt content, air voids, or surface texture. 

Wearing Course: The upper course of asphaltic concrete placed on a roadway, airport or other asphalt pavement. 

Surface Course: The upper course of asphaltic concrete placed on a roadway, airport or other asphalt pavement and 
also includes the dense-graded asphaltic concrete mixture beneath Open Graded Friction Course (OGFC) or Porous 
European Mixture (PEM).  

Intermediate (Binder) Course: The lift(s) of asphaltic concrete above the base course and below the wearing course. 

Asphaltic Concrete Base Course: The lower lift(s) of asphaltic concrete generally placed on graded aggregate base 
(GAB), soil cement or other stabilized base material.   

New Construction: A roadway section more than 0.5 mile (800 m) long that is not longitudinally adjacent to the existing 
roadway. If one or more lanes are added longitudinally adjacent to the existing lane, the lane(s) shall be tested under 
the criteria for a resurfacing project. If work is performed on the existing roadway including leveling, grade changes, 
widening and/or resurfacing then that lane shall be tested under the criteria for a resurfacing project. 

Trench Widening: Widening no more than 4 ft. (1.2 m) in width. 

Comparison Sample: Opposite quarters of material sampled by the Contractor. 

Independent Sample (Quality Assurance Sample): A sample taken by the Department to verify an acceptance decision 
without regard to any other sample that may also have been taken to represent the material in question. 

Referee sample: A sample of the material retained during the quartering process which is used for evaluation if a 
comparison of Contractor and Departmental split sample test results is outside allowable tolerances. 

400.1.02 Related References 
A. Standard Specifications 

Section 106—Control of Materials 

Section 109—Measurement and Payment 

Section 152—Field Laboratory Building 

Section 413—Bituminous Tack Coat 

Section 424—Bituminous Surface Treatment 

Section 802—Aggregate for Asphaltic Concrete 

Section 828—Hot Mix Asphaltic Concrete Mixtures 
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B. Referenced Documents 
AASHTO T 324 

AASHTO T 315 

AASHTO T 209 

AASHTO T 202 

AASHTO T 49 

Department of Transportation Standard Operating Procedure (SOP) 15 

Department of Transportation Standard Operating Procedure (SOP) 27 

Department of Transportation Standard Operating Procedure (SOP) 40 

Department of Transportation Standard Operating Procedure (SOP) 46 

GDT 38 

GDT 39 

GDT 42 

GDT 59 

GDT 73 

GDT 78 

GDT 83 

GDT 119 

GDT 125 

GDT 126 

GDT 134 

GSP 15 

GSP 21 

QPL 1 

QPL 2 

QPL 7 

QPL 26 

QPL 30 

QPL 39 

QPL 41 

QPL 45 

QPL 65 

QPL 67 

QPL 70 

QPL 77 

QPL 88 

QPL 91 
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QPL 92 (A, B, C) 

QPL 97 

400.1.03 Submittals 
A. Invoices 

Furnish formal written invoices from a supplier for all materials used in production of HMA when requested by the 
Department. Show the following on the Bill of Lading: 

• Date shipped 

• Quantity in tons (megagrams) 

• Included with or without additives (for asphalt cement) 

Purchase asphaltic cement directly from a supplier listed on Qualified Products List 7 and provide copies of Bill of 
Lading at the Department’s request.  

B. Paving Plan 
Before starting asphaltic concrete construction, submit a written paving plan to the Engineer for approval. Include 
the following on the paving plan: 

• Proposed starting date 

• Location of plant(s) 

• Rate of production 

• Average haul distance(s) 

• Number of haul trucks 

• Paver speed feet (meter)/minute for each placement operation 

• Mat width for each placement operation 

• Number and type of rollers for each placement operation 

• Sketch of the typical section showing the paving sequence for each placement operation 

• Electronic controls used for each placement operation 

• Temporary pavement marking plan 

If staged construction is designated in the plans or contract, provide a paving plan for each construction stage. 

If segregation is detected, submit a written plan of measures and actions to prevent segregation. Work will not 
continue until the plan is submitted to and approved by the Department. 

C. Job Mix Formula 
Submit to the Engineer a written job mix formula proposed for each mixture type to be used based on an 
approved mix design. Furnish the following information for each mix: 

• Specific project for which the mixture will be used 

• Source and description of the materials to be used 

• Mixture I.D. Number 

• Proportions of the raw materials to be combined in the paving mixture 

• Single percentage of the combined mineral aggregates passing each specified sieve 

• Single percentage of asphalt by weight of the total mix to be incorporated in the completed mixture 

• Single temperature at which to discharge the mixture from the plant 

• Theoretical specific gravity of the mixture at the designated asphalt content 

• Name of the person or agency responsible for quality control of the mixture during production  
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Do the following to have the Job Mix Formulas approved in accordance with SOP 40 Approval of Contractor Job 
Mix Formulas and to ensure their quality: 

1.  Submit proposed job Mix Formulas for review at least two weeks before beginning the mixing operations.  

2.  Do not start hot mix asphaltic concrete work until the Engineer has approved a job mix formula for the mixture 
to be used. No mixture will be accepted until the Engineer has given approval. 

3.  Provide mix designs for all SMA, Superpave and 4.75 mm mixes to be used. The Department will provide mix 
design results for other mixes to be used. 

4.  After a job mix formula has been approved, assume responsibility for the quality control of the mixtures 
supplied to the Department according to Subsection 106.01, Source of Supply and Quantity of Materials. 

D. Quality Control Program 
Submit a Quality Control Plan to the Office of Materials and Testing for approval. The Quality Control Program will 
be included as part of the certification in the annual plant inspection report. 

400.2 Materials 
Ensure materials comply with the specifications listed in Table 1. 

TABLE 1—MATERIALS SPECIFICATIONS 

Material Subsection 

Asphalt Cement, Grade Specified 820.2 

Coarse Aggregates for Asphaltic Concrete 802.2.02 

 Fine Aggregates for Asphaltic Concrete 802.2.01 

Mineral Filler 883.1 

Heat Stable Anti-Stripping Additive 831.2.04 

Hydrated Lime 882.2.03 

Silicone Fluid (When approved by the Office of Materials and Testing) 831.2.05 

Bituminous Tack Coat: PG 58-22, PG 64-22, PG 67-22 820.2 

Hot Mix Asphaltic Concrete Mixtures 828 

Fiber Stabilizing Additives 819 

 

When approved by the Office of Materials and Testing and required in the Contract, provide Uintaite material, hereafter 
referred to by the common trade name Gilsonite, as a reinforcing agent for bituminous mixtures. Supply a 
manufacturer’s certification that the Gilsonite is a granular solid which meets the following requirements: 

 Softening Point (AASHTO: T-53)    300-350 °F (150-175 °C) 

 Specific Gravity, 77 °F (25 oC) (AASHTO: T-228)  1.04 ± 0.02 

 Flash Point, COC (AASHTO: T-48) 550 °F (290 °C) Min. 

 Ash Content (AASHTO: T-111)    1.0% Max. 

 Penetration, 77 °F (25 oC), 100 gm., 5 sec. (AASHTO: T-49) 0  
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400.2.01 Delivery, Storage, and Handling 
Storage of material is allowed in a properly sealed and insulated system for up to 24 hours. Ensure Stone Matrix 
Asphalt (SMA), Open-Graded Friction Course (OGFC), or Porous European Mix (PEM) mixtures are not stored more 
than 12 hours. Mixtures other than SMA, OGFC, or PEM may be stored up to 72 hours in a sealed and insulated 
system, equipped with an auxiliary inert gas system, with the Engineer’s approval. Segregation, lumpiness, drain-
down, or stiffness of stored mixture is cause for rejection of the mixture. The Engineer will not approve using a storage 
or surge bin if the mixture segregates, loses excessive heat, or oxidizes during storage. 

The Engineer may obtain mixture samples or recover asphalt cement according to GDT 119 or AASHTO T 324. 
AASHTO T 315, AASHTO T 202, or AASHTO T 49 will be used to perform viscosity and penetration tests to determine 
how much asphalt hardening has occurred. AASHTO T-324 will be used to perform Hamburg Wheel Tracking Device 
testing to determine rutting and moisture damage susceptibility.  

A. Vehicles for Transporting and Delivering Mixtures 
Ensure trucks used for hauling bituminous mixtures have tight, clean, smooth beds. 

Follow these guidelines when preparing vehicles to transport bituminous mixtures: 

1.  Use an approved releasing agent from QPL 39 in the transporting vehicle beds, if necessary, to prevent the 
mixture from sticking to the bed. Ensure the releasing agent is not detrimental to the mixture. When applying 
the agent, drain the excess agent from the bed before loading. Remove from the project any transporting 
vehicles determined to contain unapproved releasing agents. 

2.  Protect the mixture with a waterproof cover large enough to extend over the sides and ends of the bed. 
Securely fasten the waterproof cover before the vehicle begins moving. 

3.  Insulate the front end and sides of each bed with an insulating material with the following specifications: 

• Consists of builders insulating board or equivalent; 

• Has a minimum “R” value of 4.0; and 

• Can withstand approximately 400 °F (200 °C) temperatures 

Install the insulating material so it is protected from loss and contamination. A “Heat Dump Body” may be 
used in lieu of insulation of the bed. “Heat Dump Body” refers to any approved transport vehicle capable of 
diverting engine exhaust and transmitting heat evenly throughout the dump body to keep asphalt at required 
temperature. Mark the “Heat Dump Body” clearly with “OPEN” and “CLOSE” position at the exhaust diverter. 
Install a padlock and lock it in the “OPEN” position when the “Heat Dump Body” is used to transport 
bituminous mixtures. 

4.  Mark each transporting vehicle with a clearly visible identification number. 

5.  Create a hole in each side of the bed so the temperature of the loaded mixture can be checked. Ensure the 
placement of these holes are located to assure the thermometer is being placed in the hot mix asphaltic 
concrete mixtures. 

Ensure the mixture is delivered to the roadway at a temperature within ± 20 °F (± 11 °C) of the temperature on 
the job mix formula. 

If the Engineer determines a truck may be hazardous to the project or adversely affect the quality of the work, 
remove the truck from the project. 

B. Containers for Transporting, Conveying, and Storing Bituminous Material 
To transport, convey, and store bituminous material, use containers free of foreign material and equipped with 
sample valves. Bituminous material will not be accepted from conveying vehicles if material has leaked or spilled 
from the containers. 

400.3 Construction Requirements 

400.3. 01 Personnel 
General Provisions 101 through 150. 
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400.3.02 Equipment 
Hot mix asphaltic concrete plants producing mix for Department use are governed by Quality Assurance for Hot Mix 
Asphaltic Concrete Plants in Georgia, Laboratory Standard Operating Procedure No. 27. 

The Engineer will approve the equipment used to transport and construct hot mix asphaltic concrete. Ensure the 
equipment is in satisfactory mechanical condition and can function properly during production and placement 
operations. Place the following equipment at the plant or project site: 

A. Field Laboratory 
Provide a field laboratory according to Section 152. 

B.    Plant Equipment 
1.  Scales 

Provide scales as follows: 

a.  Furnish (at the Contractor’s expense) scales to weigh bituminous plant mixtures, regardless of the 
measurement method for payment. 

b.  Ensure the weight measuring devices provide documentation complying with  
Subsection 109.01, Measurement and Quantities. 

c.  Provide weight devices recording the mixture net weights delivered to the truck when not using platform 
scales. A net weight system will include, but is not limited to: 

• Hopper or batcher-type weight systems delivering asphaltic mixture directly to the truck 

• Fully automatic batching equipment with a digital recording device 

d.  Use a net weight printing system only with automatic batching and mixing systems approved by  
the Engineer.  

e.  Ensure the net weight scale mechanism or device manufacturer, installation, performance, and operation 
meets the requirements in Subsection 109.01, Measurement and Quantities  

f.  Provide information on the Project tickets according to Department of Transportation SOP-15. 

2.  Time-Locking Devices 

Furnish batch type asphalt plants with automatic time-locking devices controlling the mixing time 
automatically. Construct these devices to ensure the operator cannot shorten or eliminate any portion of  
the mixing cycle. 

3.  Surge- and Storage-Systems 

Provide surge and storage bins as follows: 

a.  Ensure bins for mixture storage are insulated and have a working seal, top and bottom, to prevent outside 
air infiltration and to maintain an inert atmosphere during storage. Bins not intended as storage bins may 
be used as surge bins to hold hot mixtures for part of the working day. However, empty these surge bins 
completely at the end of the working day. 

b.  Ensure surge and storage bins can retain a predetermined minimum level of mixture in the bin when the 
trucks are loaded. 

c.  Ensure surge and storage systems do not contribute to mix segregation, lumpiness, drain-down,  
or stiffness. 

d.  Ensure the scale mechanism or device manufacture, installation, performance, and operation meets the 
requirements in Subsection 109.01 Measurement and Quantities. 
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4.  Controls for Dust Collector Fines 

Control dust collection as follows: 

a.  When collecting airborne aggregate particles and returning them to the mixture, have the return system 
meter all or part of the collected dust uniformly into the aggregate mixture and waste the excess. The 
collected dust percentage returned to the mixture is subject to the Engineer’s approval.  

b.  When the collected dust is returned directly to the hot aggregate flow, interlock the dust feeder with the 
hot aggregate flow, and meter the flow to maintain a constant, proportioned and uniform flow.  

5.  Mineral Filler Supply System 

When mineral filler is required as a mixture ingredient: 

a.  Use a separate bin and feed system to store and proportion the required quantity into the mixture  
with uniform distribution. 

b.  Control the feeder system with a proportioning device meeting these specifications: 

• Is accurate to within ± 10 percent of the filler required 

• Has a convenient and accurate means of calibration 

• Interlocks with the aggregate feed or weigh system to maintain the correct proportions for all 
rates of production and batch sizes 

c.  Provide flow indicators or sensing devices for the mineral filler system and interlock them with the plant 
controls to interrupt the mixture production if mineral filler introduction fails to meet the required target 
value after no longer than 60 seconds. 

d.  Add mineral filler to the mixture as follows, according to the plant type:  

• Batch Type Asphalt Plant: add mineral filler to the mixture in the weigh hopper. 

• Continuous Plant Using Pugmill Mixers: feed the mineral filler into the hot aggregate before it is 
introduced into the mixer to ensure dry mixing is accomplished before the bituminous material  
is added. 

• Continuous Plants Using the Drier-Drum Mixers: add the mineral filler to ensure dry mixing is 
accomplished before the bituminous material is added and ensure the filler does not become 
entrained into the air stream of the drier. 

6.  Hydrated Lime Treatment System 

When hydrated lime is required as a mixture ingredient: 

a.  Use a separate bin and feed system to store and proportion the required quantity into the mixture. 

b.  Ensure the aggregate is uniformly coated with hydrated lime aggregate before adding the bituminous 
material to the mixture. Ensure the addition of hydrated lime will not become entrained in the exhaust 
system of the drier or plant. 

c.  Control the feeder system with a proportioning device meeting these specifications: 

• Is accurate to within ± 10 percent of the amount required 

• Has a convenient and accurate means of calibration 

• Interlocks with the aggregate feed or weigh system to maintain the correct proportions for all 
rates of production and batch sizes and to ensure mixture produced is properly treated with lime 

d.  Provide flow indicators or sensing devices for the hydrated lime system and interlock them with the plant 
controls to interrupt mixture production if hydrated lime introduction fails to meet the required target value 
after no longer than 60 seconds.  
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7.  Net Weight Weighing Mechanisms 

Certify the accuracy of the net weight weighing mechanisms by an approved registered scale serviceperson at 
least once every 6 months. Check the accuracy of net weight weighing mechanisms at the beginning of 
Project production and thereafter as directed by the Engineer. Check mechanism accuracy as follows: 

a.  Weigh a load on a set of certified commercial truck scales. Ensure the difference between the printed total 
net weight and weight obtained from the commercial scales is no greater than 4 lbs./1,000 lbs. (4 kg/Mg) 
of load. 

Check the accuracy of the bitumen scales as follows: 
• Use standard test weights.  

• If the checks indicate printed weights are out of tolerance, have a registered scale serviceperson 
check the batch scales and certify the accuracy of the printer.  

• While the printer system is out of tolerance and before its adjustment, continue production only if 
using a set of certified truck scales to determine the truck weights. 

b.  Ensure plants using batch scales maintain ten 50 lb. (25 kg) standard test weights at the plant site to 
check batching scale accuracy. 

c.  Ensure plant scales are used only to proportion mixture ingredients, and not to determine that pay 
quantities, are within two percent throughout the range. 

8.  Fiber Supply System 

When stabilizing fiber is required as a mixture ingredient: 

a. Use a separate feed system to store and proportion by weight the required quantity into the mixture with 
uniform distribution. 

b. Control the feeder system with a proportioning device meeting these specifications: 

• Is accurate to within ± 10 percent of the amount required. Automatically adjusts the feed rate to 
maintain the material within this tolerance at all times. 

• Has a convenient and accurate means of calibration. 

• Provide in-process monitoring, consisting of either a digital display of output or a printout of feed 
rate, in pounds (kg) per minute, to verify feed rate. 

• Interlocks with the aggregate feed or weigh system to maintain the correct proportions for all 
rates of production and batch sizes. 

c. Provide flow indicators or sensing devices for the fiber system and interlock them with the plant controls 
to interrupt the mixture production if fiber introduction fails or if the output rate is not within the tolerances 
given above. 

d. Introduce the fiber as follows: 

• When a batch type plant is used, add the fiber to the aggregate in the weigh hopper. Increase the 
batch dry mixing time by 8 to 12 seconds from the time the aggregate is completely emptied into 
the mixer to ensure the fibers are uniformly distributed prior to the injection of asphalt cement 
into the mixer. 

• When a continuous or drier-drum type plant is used, add the fiber to the aggregate and uniformly 
disperse prior to the injection of asphalt cement.  Ensure the fibers will not become entrained in 
the exhaust system of the drier or plant.  
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9.  Crumb Rubber Modifier Supply System 

When specified, crumb rubber modifier may be substituted at the Contractor’s discretion to produce a PG  
76-22 asphaltic cement at the production facility in accordance with Section 820: 

a. Use a separate feed system to store and proportion by weight of the total asphaltic cement, the required 
percentage of crumb rubber into the mixture. 

b. Control the feeder system with a proportioning device meeting these specifications: 

• Is accurate to within ± 6 percent of the amount required. Automatically adjusts the feed rate to 
maintain the material within this tolerance at all times. 

• Has a convenient and accurate means of calibration. 

• Provide in-process monitoring, consisting of either a digital display of output or a printout of feed 
rate, in pounds per minute, to verify feed rate. Ensure the supply system reports the feed in 1 lb. 
(454 gr.) increments using load cells enabling the user to monitor the depletion of the modifier. 
Monitoring the system volumetrically will not be allowed. 

• Interlocks with the aggregate weigh system and asphaltic cement pump to maintain the correct 
proportions for all rates of production and batch sizes. 

c. Provide flow indicators or sensing devices for the system and interlock them with the plant controls to 
interrupt the mixture production if the crumb rubber introduction output rate is not within the ± 6 percent 
tolerance given above. This interlock will immediately notify the operator if the targeted rate exceeds 
introduction tolerances. All plant production will cease if the introduction rate is not brought back within 
tolerance after 30 seconds. When the interlock system interrupts production and the plant has to be 
restarted, upon restarting operations; ensure the modifier system runs until a uniform feed can be 
observed on the output display. Ensure all mix produced prior to obtaining a uniform feed is rejected.  

d. Introduce the crumb rubber modifier as follows: 

• When a batch type plant is used, add the rubber to the aggregate in the weigh hopper. Increase 
the batch dry mixing time by 15 to 20 seconds from the time the aggregate is completely emptied 
into the mixer to ensure the modifiers are uniformly distributed prior to the injection of asphalt 
cement into the mixer. Increase the batch wet mix time by 15 to 20 seconds to ensure the crumb 
rubber modifier is uniformly blended with the asphaltic cement. 

• When a continuous or drier-drum type plant is used, add the rubber to the aggregate and 
uniformly disperse prior to the injection of asphalt cement. The point of introduction in the drum 
mixer will be approved by the Engineer prior to production.  Ensure the crumb rubber modifier 
will not become entrained in the exhaust system of the drier or plant and will not be exposed to 
the drier flame at any point after induction. 

e. No separate measurement and payment will be made if Contractor elects to utilize crumb rubber.  
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10. Fiber-Reinforcement Supply System 

When reinforcement fiber is specified in the contract as a mixture ingredient: 

Ensure, that the reinforcement fiber is an approved material and listed on QPL 97” Georgia’s List of Approved 
Reinforcement Fiber”. Use a separate Fiber Meetering Device feed system to proportion by weight of the total 
asphaltic cement, the required percentage of fiber-reinforcement into the mixture. 

a. Control the meetering system with a proportioning device meeting these specifications: 

• Is accurate to within ± 6 percent of the amount required. Automatically adjusts the feed rate to 
maintain the material within this tolerance at all times. 

• Has a convenient and accurate means of calibration. 

• Provides in-process monitoring, consisting of either a digital display of output or a printout of 
feed rate, in pounds, or (kg) per minute, to verify feed rate 

• Interlocks with the aggregate feed or weigh system to maintain the correct proportions for all 
rates of production and batch sizes. 

b.  Provide flow indicators or sensing devices for the fiber system and interlock them with the plant controls 
to  interrupt the mixture production if fiber introduction fails or if the output rate is not within the 
tolerances given above. 

c.  Introduce the fiber as follows: 

• When a batch type plant is used, add the fiber dossage to the aggregate in the weigh hopper.  
This may be done with loose fibers and a Fiber Meetering Device or may be done by using pre-
measured packages that are specifically designed to disintegrate within the mixing cycle.  
Increase the batch dry mixing time by 8 to 12 seconds from the time the aggregate is completely 
emptied into the mixer to ensure the fibers are uniformly distributed prior to the injection of 
asphalt cement into the mixer. 

• When a continuous or drier-drum type plant is used, add the fiber to the aggregate or RAP 
material at the beginning of the mixing cycle and uniformly disperse prior to the injection of 
asphalt cement.  The final configuration of the fibers at the point when mixing begins, should 
closely resemble the fibers as they are packaged. Pre-distributing the fibers into their individual 
form should be avoided.  Ensure the fibers will not become entrained in the exhaust system of 
the drier or plant.  The producer should inspect their plant for any protrusions that may 
accumulate fibers and create the potential for fiber clumps.   

• When a continuous or drier-drum type plant is used for limited production volumes, the addition 
of the fibers may be done by using pre-measured packages that are specifically designed to 
disintegrate within the mixing cycle and adding them directly into the RAP port of the plant.  
Because this is not an automated process, a written protocol must be supplied by the producer 
to demonstrate how they will attain the dossage requirement, and documentation must be 
supplied by the material manufacturer assuring this method will produce the desired random  
fiber distribution.  
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C. Equipment at Project Site 
1. Cleaning Equipment 

Provide sufficient hand tools and power equipment to clean the roadway surface before placing the 
bituminous tack coat. Use power equipment complying with Subsection 424.3.02.F, Power Broom and  
Power Blower. 

2.  Pressure Distributor 

To apply the bituminous tack coat, use a pressure distributor complying with  
Subsection 424.3.02.B, Pressure Distributor. 

3.  Bituminous Pavers 

To place hot mix asphaltic concrete, use bituminous pavers that can spread and finish courses that are: 

• As wide and deep as indicated on the plans 

• True to line, grade, and cross section 

• Smooth 

• Uniform in density and texture 

a. Continuous Line and Grade Reference Control. Furnish, place, and maintain the supports, wires, devices, 
and materials required to provide continuous line and grade reference control to the automatic paver 
control system. 

b. Automatic Screed Control System. Equip the bituminous pavers with an automatic screed control system 
actuated from sensor-directed mechanisms or devices that will maintain the paver screed at a pre-
determined transverse slope and elevation to obtain the required surface. 

c. Transverse Slope Controller. Use a transverse slope controller capable of maintaining the screed at the 
desired slope within ± 0.1 percent. Do not use continuous paving set-ups resulting in unbalanced screed 
widths or off-center breaks in the main screed cross section unless approved by the Engineer.  

d. Screed Control. Equip the paver to permit the following four modes of screed control. Ensure the method 
used is approved by the Engineer. 

• Automatic grade sensing and slope control 

• Automatic dual grade sensing 

• Combination automatic and manual control 

• Total manual control 

Ensure the controls are referenced with a taut string or wire set to grade, or with a ski-type device or 
mobile reference at least 30 ft. (9 m) long when using a conventional ski. Approved non-contacting laser 
or sonar-type skis listed on QPL 91 “Georgia’s List of Approved Non-contacting Laser and Sonar-type 
Electronic Grade and Slope Controls” may be used in lieu of conventional 30 ft. (9 m) skis. Under limited 
conditions, a short ski or shoe may be substituted for a long ski on the second paver operating in tandem, 
or when the reference plane is a newly placed adjacent lane. 

Automatic screed control is required on all projects; however, when the Engineer determines that project 
conditions prohibit the use of such controls, the Engineer may waive the grade control, or slope control 
requirements, or both. 

e. Paver Screed Extension. When the laydown width requires a paver screed extension, use bolt-on screed 
extensions to extend the screeds, or use an approved mechanical screed extension device. When the 
screed is extended, add auger extensions to assure a length of no more than 18 in. (0.5 m) from the auger 
to the end gate of the paver. Auger extensions may be omitted when paving variable widths. Ensure the 
paver is equipped with tunnel extensions when the screed and augers are extended.  
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NOTE: Do not use extendible strike-off devices instead of approved screed extensions. Only use a strike-off 
device in areas that would normally be luted in by hand labor.  

4.  Compaction Equipment 

Ensure that the compaction equipment is in good mechanical condition and can compact the mixture to the 
required density. The compaction equipment number, type, size, operation, and condition is subject to the 
Engineer’s approval 

5. Materials Transfer Vehicle (MTV) 

a. Use a Materials Transfer Vehicle (MTV) when placing asphaltic concrete mixtures on projects on the state 
route system with the following conditions. If a project fails to meet any one of the following conditions, 
the MTV’s use is not required other than during the placement of SMA, PEM and OGFC mixtures. MTVs 
are required during the placement of SMA, PEM and OGFC mixtures regardless of ADT, project length 
and mixture tonnage unless waived at the discretion of the Office of Materials and Testing.  

 1) When to use: 

• The two-way ADT is equal to or greater than 6000 

• The project length is equal to or greater than 3000 linear feet (915 linear meters) 

• The total tonnage (megagrams) of all asphaltic concrete mixtures is greater than 2000 tons  
(1815 Mg) 

 2) Where to use:  

• Mainline of the traveled way 

• Collector/distributor (C/D) lanes on Interstates and limited access roadways  

• Leveling courses at the Engineer’s discretion 

 3) Do not use the MTV for the following conditions: 

• A resurfacing project that only 9.5 mm mix is required. 

• A project with lane width that is equal or less than 11 ft. (3.4 m). 

• A passing lane only project. 

• When noted on the plans.  

b. Ensure the MTV and conventional paving equipment meet the following requirements: 

 1) MTV  

• Has a truck unloading system which receives mixture from the hauling equipment and 
independently deliver mixtures from the hauling equipment to the paving equipment. 

• Has mixture remixing capability approved by the Office of Materials and Testing and is listed on 
QPL 88 “Georgia’s List of Approved Materials Transfer Vehicles”.   

• Provides to the paver a homogeneous, non-segregated mixture of uniform temperature with no 
more than 20 °F (11 °C) difference between the highest and lowest temperatures when 
measured transversely across the width of the mat in a straight line at a distance of one foot to 
twenty-five feet (0.3 m to 7.6 m) from the screed while the paver is operating. Ensure that the 
MTV is capable of providing the paver a consistent material flow that is sufficient to prevent the 
paver from stopping between truck exchanges. 

 2) Conventional Paving Equipment 

• Has a paver hopper insert with a minimum capacity of 14 tons (13 Mg) installed in the hopper of 
conventional paving equipment when an MTV is used.   
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c. If the MTV malfunctions during spreading operations, discontinue placement of hot mix asphaltic concrete 
after there is sufficient mix placed to maintain traffic in a safe manner.  However, placement of hot mix 
asphaltic concrete in a lift not exceeding 2 in. (50 mm) may continue until any additional hot mix in transit 
at the time of the malfunction has been placed. Cease spreading operations thereafter until the MTV  
is operational.  

d. Ensure the MTV is empty when crossing a bridge and is moved across without any other Contractor 
vehicles or equipment on the bridge.  Move the MTV across a bridge in a travel lane and not on the 
shoulder. Ensure the speed of the MTV is no greater than 5 mph (8 kph) without any acceleration or 
deceleration while crossing a bridge.     

400.3.03 Preparation 
A. Prepare Existing Surface 

Prepare the existing surface as follows: 

1. Clean the Existing Surface. Before applying hot mix asphaltic concrete pavement, clean the existing surface 
to the Engineer’s satisfaction. 

2. Patch and Repair Minor Defects 

Before placing leveling course: 

a.  Correct potholes and broken areas requiring patching in the existing surface and base as directed by  
the Engineer.  

b.  Cut out, trim to vertical sides, and remove loose material from the areas to be patched. 

c.  Prime or tack coat the area after being cleaned. Compact patches to the Engineer’s satisfaction. Material 
for patches does not require a job mix formula but must meet the gradation range shown in Section 828. 
The Engineer must approve the asphalt content to be used. 

3. Apply Bituminous Tack Coat 

Apply the tack coat according to Section 413. The Engineer will determine the application rate, which must be 
within the limitations in Tables 2A and 2B.  

TABLE 2A—APPLICATION RATES FOR BITUMINOUS TACK, GAL/YD² (L/M²) 

 Tack Uses  Minimum Maximum 

Under OGFC and PEM Mixes 0.06 (0.27) 0.08 (0.36) 

All Other Mixes 0.04 (0.18) 0.06 (0.27) 

Non-tracking Hot Applied Polymer 
Modified Tack (NTHAPT) 

(Note 2) 

0.06 (0.27) 0.18 (0.81) 

Note 1: On thin leveling courses and freshly placed asphaltic concrete mixes, reduce the application rate to 0.02 
to 0.04 gal/yd² (0.09 to 0.18 L/m²).  

Note 2: Use higher application rate (0.12 to 0.18) within the minimum and maximum range under OGFC and  
PEM Mixes 

 
 
 
 
 
 
 

377377377377377377377



Section 400 — Hot Mix Asphaltic Concrete Construction 

 

TABLE 2B – APPLICATION RATES FOR ANIONIC EMULSIFIED ASPHALT OR 
CATIONIC EMULSIFIED ASPHALT BITUMINUS TACK, GAL/YD² (L/M²) 

Tack Uses Minimum Maximum 

New Asphaltic Concrete Pavement to 
New Asphaltic Concrete Pavement or 
Thin Lift Leveling 

0.05 (0.23) 0.08 (0.36) 

New Asphaltic Concrete Pavement (≤ 
25% RAP) to Aged Existing Pavement 
or Milled Surface 

0.06 (0.27) 0.10 (0.45) 

New Asphaltic Concrete Pavement  
(> 25% RAP) to Aged Existing 
Pavement or Milled Surface 

0.08 (0.36) 0.12 (0.54) 

Non-tracking Emulsified Asphalt  0.07 (0.32) 0.12 (0.54) 

CQS-Special Modified Asphalt 
Emulsion (Note 1) 

0.12 (0.54) 0.28 (1.27) 

• Allow standard anionic emulsified asphalt or cationic emulsified asphalt to break per emulsion manufacturer’s 
recommendation. Proceed with paving only after the anionic emulsified asphalt or cationic emulsified asphalt 
has cured to the satisfaction of the Engineer. 

• Do not use anionic emulsified asphalt or cationic emulsified asphalt, other than CQS-Special Modified Asphalt 
Emulsion in conjunction with a spray paver, under OGFC or PEM on interstates or limited access state routes. 

Note 1: Use higher application rate (0.22 to 0.28) within the minimum and maximum under OGFC 
and PEM Mixes               

 

B. Place Patching and Leveling Course 
1. When the existing surface is irregular, bring the surface area to the proper cross section and grade with a 

leveling course of hot mix asphaltic concrete materials.  

2. Place leveling at the locations and in the amounts directed by the Engineer. 

3. Use leveling course mixtures meeting the requirements of the job mix formulas defined in: 

• Subsection 400.3.05.A, Observe Composition of Mixtures 

• Section 828 

• Leveling acceptance schedules in  

 Subsection 400.3.06.A, Acceptance Plans for Gradation and Asphalt Cement Content 

4. If the leveling and patching mix type is undesignated, determine the mix type by the thickness or spread rate 
according to Table 3, but do not use 4.75 mm mix on interstate projects. 

5. If patching is required to correct mat deficiencies in the final surface layer, ensure patches extend full lane 
width and no less than the length of the affected area as determined by the Engineer.   
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    TABLE 3—LEVELING AND PATCHING MIX TYPES 

Thickness Rate of Spread Type of Mix 

Up to 0.75 in. (19 mm) Up to 85 lbs./yd² (46 kg/m²) 4.75 mm Mix or 9.5 mm Superpave Type 1 

0.75 to 1.5 in. (19 to 38 mm) 85 to 165 lbs./yd²(46 to 90 kg/m²) 9.5 mm Superpave Type 2 

1.5 to 2 in. (38 to 50 mm) 165 to 220 lbs./yd² (90 to 120 kg/m²) 12.5 mm Superpave * 

2 to 3 in. (50 to 75 mm) 220 to 330 lbs./yd² (120 to 180 kg/m²) 19 mm Superpave ** 

Over 2.5 in. (64 mm) Over 275 lbs./yd² (180 kg/m²) 25 mm Superpave 

 

* This mixture may be used for isolated patches no more than 6 in. (150 mm) deep and no more than 4 ft.  
       (1.2 m) in diameter or length.  
**    This mixture may be used for patching no more than 4 in. (100 mm) deep in limited confined deep mill and        
       patching locations.  

400.3.04 Fabrication 
General Provisions 101 through 150. 

400.3.05 Construction 
Provide the Engineer at least one day’s notice prior to beginning construction, or prior to resuming production if 
operations have been temporarily suspended. 

A. Observe Composition of Mixtures 
1. Calibration of plant equipment 

If the material changes, or if a component affecting the ingredient proportions has been repaired, replaced, or 
adjusted, check and recalibrate the proportions. 

Calibrate as follows: 

a.  Before producing mixture for the Project, calibrate by scale weight the electronic sensors or settings for 
proportioning mixture ingredients.  

b.  Calibrate ingredient proportioning for all rates of production.  
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2. Mixture control 

Compose hot mix asphaltic concrete from a uniform mixture of aggregates, bituminous material, and if 
required, hydrated lime, mineral filler, or other approved additive.  

Ensure the constituents proportional to produce mixtures meeting the requirements in Section 828. The 
general composition limits prescribed are extreme ranges within which the job mix formula must be 
established. Base mixtures on a design analysis that meets the requirements of Section 828.  

Ensure the field performance of the in-place mixtures meet the requirements of Subsection 828.2B for 
Permeability, Moisture Susceptibility, Rutting Susceptibility and Fatigue. In-place mix may be evaluated for 
compliance with Subsection 828.2.B at the discretion of the State Bituminous Construction Engineer under 
the following conditions: 

• Deviates greater than 10 percent on gradation for mixture control sieves from the approved Job Mix 
Formula based on Acceptance or Independent Samples. 

• Deviates greater than 0.7 percent in asphalt cement content from the approved Job Mix Formula 
based on Acceptance or Independent Samples. 

• The calculated mean pavement air voids result in an adjusted pay factor less than 0.80 or any single 
sub lot result in mean pavement air voids exceeding 10.5 percent.  

• Mix produced not using an approved mix design and/or job mix formula. 

Remove and replace any material determined to not meet the requirements established in Section 828.2.B at 
the Contractor’s expense.   

If control test results show the characteristic tested does not conform to the job mix formula control 
tolerances given in Section 828, take immediate action to ensure that the quality control methods  
are effective. 

Control the materials to ensure extreme variations do not occur. Maintain the gradation within the composition 
limits in Section 828.  

B. Prepare Bituminous Material 
Uniformly heat the bituminous material to the temperature specified in the job mix formula with a tolerance of  
± 20 °F (± 11 °C). 

C. Prepare the Aggregate 
Prepare the aggregate as follows: 

1.  Heat the aggregate for the mixture and ensure a mix temperature within the limits of the job mix formula. 

2.  Do not contaminate the aggregate with fuel during heating. 

3.  Reduce the absorbed moisture in the aggregate until the asphalt does not separate from the aggregate in the 
prepared mixture. If this problem occurs, the Engineer will establish a maximum limit for moisture content in 
the aggregates. When this limit is established, maintain the moisture content below this limit. 

D. Prepare the Mixture 
Proportion the mixture ingredients as necessary to meet the required job mix formula. Mix until a homogenous 
mixture is produced. 

1.  Add Mineral Filler 

When mineral filler is used, introduce it in the proper proportions and as specified in  
Subsection 400.3.02.B.5, Mineral Filler Supply System. 
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2.  Add Hydrated Lime 

When hydrated lime is included in the mixture, add it at a rate specified in Section 828 and the job mix 
formula. Use methods and equipment for adding hydrated lime according to Subsection 400.3.02.B.6, 
Hydrated Lime Treatment System. 

 

Add hydrated lime to the aggregate by using Method A or B as follows: 

Method A—Dry Form—Add hydrated lime in its dry form to the mixture as follows, according to the type  
of plant: 

a.  Batch Type Asphalt Plant: Add hydrated lime to the mixture in the weigh hopper or as approved and 
directed by the Engineer. 

b.  Continuous Plant Using Pugmill Mixer: Feed hydrated lime into the hot aggregate before it is introduced 
into the mixer to ensure dry mixing is complete before the bituminous material is added.  

Method B—Lime/Water Slurry—Add the required quantity of hydrated lime (based on dry weight) in  
lime/water slurry form to the aggregate. This solution consists of lime and water in concentrations as directed 
by the Engineer. 

Equip the plant to blend and maintain the hydrated lime in suspension and to mix the hydrated lime with the 
aggregates uniformly in the proportions specified. 

c.  Continuous Plant Using Drier-Drum Mixer: Add hydrated lime so to ensure the lime will not become 
entrained into the air stream of the drier and to ensure thorough dry mixing will be complete before the 
bituminous material is added. 

3.  Add Stabilizing Fiber 

When stabilizing fiber is included in the mixture, add stabilizing fiber at a rate specified in Section 819 and the 
Job Mix Formula.  Introduce it as specified in Subsection 400.3.02.B.8, Fiber Supply System. 

4.  Add Gilsonite Modifier 

When approved by the Office of Materials and Testing and required by the Contract, add the Gilsonite 
modifier to the mixture at a rate to ensure eight percent by weight of the asphalt cement is replaced by 
Gilsonite. Use either PG 64-22 or PG 67-22 asphalt cement as specified in Subsection 820.2.01. Provide 
suitable means to calibrate and check the rate of Gilsonite being added.  Introduce Gilsonite modifier by either 
of the following methods. 

a.  For batch type plants, incorporate Gilsonite into the pugmill at the beginning of the dry mixing cycle. 
Increase the dry mix cycle by a minimum of 10 seconds after the Gilsonite is added and prior to 
introduction of the asphalt cement. For this method, supply Gilsonite in plastic bags to protect the 
material during shipment and handling and store the modifier in a waterproof environment. Ensure the 
bags are capable of being completely melted and uniformly blended into the combined mixture. 

Gilsonite may also be added through a mineral filler supply system as described in Subsection 
400.3.02.B.5, Mineral Filler Supply System.  Ensure the system is capable of injecting the modifier into the 
weigh hopper near the center of the aggregate batching cycle so the material can be accurately weighed. 

b.  For drier-drum plants, add Gilsonite through the recycle ring or through an acceptable means which will 
introduce the Gilsonite prior to the asphalt cement injection point. The modifier must proportionately feed 
into the drum mixer at the required rate by a proportioning device which shall be accurate within ± 10 
percent of the amount required. Ensure the entry point is away from flames and the Gilsonite will not be 
caught up in the air stream and exhaust system. 

5.  Materials from Different Sources 

Do not use mixtures prepared from aggregates from different sources intermittently. This will cause the color 
of the finished pavement to vary.  
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E. Observe Weather Limitations 
Do not mix and place asphaltic concrete if the existing surface is wet or frozen. Do not lay asphaltic concrete 
OGFC mix or PEM at air temperatures below 60 ºF (16 ºC). When using a MTV, OGFC mix or PEM may be placed 
at 55 ºF (13 ºC) when approved by the Engineer. For other courses, follow the temperature guidelines in the 
following table: 

TABLE 4—LIFT THICKNESS TABLE 

Lift Thickness Minimum Temperature 

1 in. (25 mm) or less 55 °F (13 °C) 

1.1 to 2 in. (26 mm to 50 mm) 45 °F (8 °C) 

2.1 to 3 in. (51 mm to 75 mm) 40 °F (4 °C) 

3.1 to 4 in. (76 mm to 100 mm) 35 °F (2 °C) 

4.1 to 8 in. (101 mm to 200 mm) 32 °F (0 °C) and rising. Base material must not be frozen. 

 

F. Perform Spreading and Finishing 
Spread and finish the course as follows: 
Determine the maximum compacted layer thickness by the type mix being used according to Table 5. 

 

TABLE 5—MIX TYPE MINIMUM, MAXIMUM LAYER AND TOTAL THICKNESS 

Mix Type Minimum Layer 
Thickness  

Maximum Layer 
Thickness 

Maximum Total 
Thickness 

25 mm Superpave 2 1/2 in. (64 mm)  5 in. (125 mm) * — 

19 mm Superpave 1 3/4 in. (44 mm) 3 in. (75 mm) * — 

12.5 mm Superpave 1 3/8 in. (35 mm) 2 1/2 in. (64 mm)**/*** 8 in. (200 mm) 

9.5 mm Superpave 
Type 2 

1 1/8 in. (29 mm) 1 1/2 in. (38 mm)*** 4 in. (100 mm) 

9.5 mm Superpave 
Type 1 

7/8 in. (22 mm) 1 1/4 in. (32 mm) 4 in. (100 mm) 

4.75 mm Mix 3/4 in. (19 mm) 1 1/8 in. (29 mm) 2 in. (50 mm) 

9.5 mm OGFC 75 lbs./yd² (41 kg/m²) 95 lbs./yd² (51 kg/m²) — 

12.5 mm OGFC 85 lbs./yd² (46 kg/m²) 110 lbs./yd² (60 kg/m²) — 

12.5 mm PEM 110 lbs./yd² (60 kg/m²) 165 lbs./yd² (90 kg/m²) — 

9.5 mm SMA 1 1/8 in. (29 mm) 1 1/2 in. (38 mm) 4 in. (100 mm) 

12.5 mm SMA 1 3/8 in. (35 mm) 3 in. (75 mm) 6 in. (150 mm) 

19 mm SMA 1 3/4 in. (44 mm) 3 in. (75 mm) — 

* Allow up to 6 in. (150 mm) per lift on trench widening. **Allow up to 4 in. (100 mm) per lift on trench widening of  
≤ 2 ft. when no overlay is required. ***Place 9.5 mm Superpave and 12.5 mm Superpave up to 4 in. (100 mm) thick for 
driveway and side road transition. 
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1.  Unload the mixture into the paver hopper or into a device designed to receive the mixture from  
delivery vehicles.  

2.  Except for leveling courses, spread the mixture to the loose depth for the compacted thickness or the spread 
rate. Use a mechanical spreader true to the line, grade, and cross section specified. 

3.  For leveling courses, use a motor grader equipped with a spreader box and smooth tires to spread the 
material or use a mechanical spreader meeting the requirements in Subsection 400.3.02.C, Equipment at 
Project Site. 

4.  Obtain the Engineer’s approval for the sequence of paving operations, including paving the adjoining lanes. 
Minimize tracking tack onto surrounding surfaces. 

5.  Ensure the outside edges of the pavement being laid are aligned and parallel to the roadway center line. 

6.  For New Construction or Resurfacing Contracts containing multiple lifts or courses, arrange the width of the 
individual lifts so the longitudinal joints of each successive lift are offset from the previous lift at least 1 ft. (300 
mm). This requirement does not apply to the lift immediately over thin lift leveling courses.  

7.  Ensure the longitudinal joint(s) in the surface course and the mix immediately underneath asphaltic concrete 
OGFC or PEM are at the lane line(s). 

NOTE:  Perform night work with artificial light provided by the Contractor and approved by the Engineer. 

8.  Where mechanical equipment cannot be used, spread and rake the mixture by hand. Obtain the Engineer’s 
approval of the operation sequence, including compactive methods, in these areas. 

9.  Keep small hand raking tools clean and free from asphalt build up. Do not use fuel oil or other harmful 
solvents to clean tools during the work. 

10.  Do not use mixture with any of these characteristics: 

• Segregated 

• Nonconforming temperature 

• Deficient or excessive asphalt cement content 

• Otherwise unsuitable to place on the roadway in the work 

11.  Remove and replace mixture placed on the roadway that the Engineer determines has unacceptable blemish 
levels from segregation, raveling, streaking, pulling and tearing, or other deficient characteristics. Replace with 
acceptable mixture at the Contractor’s expense. Do not continually place mixtures with deficiencies. 

Do not place subsequent course lifts over another lift or course while the temperature of the previously placed 
mix is 140 °F (60 °C) or greater. 

12.  Obtain the Engineer’s approval of the material compaction equipment. Perform the rolling as follows: 

a.  Begin the rolling as close behind the spreader as possible without causing excessive distortion of the 
asphaltic concrete surface. 

b.  Continue rolling until roller marks are no longer visible. 

c.  Use pneumatic-tired rollers with breakdown rollers on all courses except asphaltic concrete OGFC, PEM 
and SMA or other mixes designated by the Engineer. 

13.  If applicable, taper or “feather” asphaltic concrete from full depth to a depth no greater than 0.5 in. (13 mm) 
along curbs, gutters, raised pavement edges, and areas where drainage characteristics of the road must be 
retained. The Engineer will determine the location and extent of tapering. 

G. Maintain Continuity of Operations 
Coordinate plant production, transportation, and paving operations to maintain a continuous operation. If the 
spreading operations are interrupted, construct a transverse joint if the mixture immediately behind the paver 
screed cools to less than 250 ºF (120 ºC). 
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H. Construct the Joints 
1.  Construct Transverse Joints 

a.  Construct transverse joints to facilitate full depth exposure of the course before resuming placement of 
the affected course. 

b.  Properly clean and tack the vertical face of the transverse joint before placing additional material.  

NOTE: Never burn or heat the joint by applying fuel oil or other volatile materials. 

c.  Straightedge transverse joints immediately after forming the joint. 

d.  Immediately correct any irregularity that exceeds 3/16 in. in 10 ft. (5 mm in 3 m). 

2.  Construct Longitudinal Joints 

Clean and tack the vertical face of the longitudinal joint before placing adjoining material. Construct 
longitudinal joints so that the joint is smooth, well-sealed, and bonded. 

3.  Construction Joint Detail for OGFC and PEM Mixtures 

In addition to meeting joint requirements described above, construct joints and transition areas for 12.5 mm 
OGFC and 12.5 mm PEM mixtures as follows: 

a.  For projects which do not have milling included as a pay item: 

1) Place OGFC mixture meeting gradation requirements of 9.5 mm OGFC as specified in Section 828 on 
entrance and exit ramp gore areas and end of project construction joints. 

• Taper mixture from 3/8 in. (10 mm) at end of project to full plan depth within maximum 
distance of spread for one load of mixture. 

• Taper mixture placed on gore areas from thickness of the edge of the mainline to 3/8 in.  
(10 mm) at the point of the ramp transverse joint. 

2) Construct the ramp transverse joint at the point specified in the plans or as directed by the Engineer. 

3) Mixture placed in the transition and gore areas will be paid for at the contract unit price for 12.5 mm 
OGFC or 12.5 mm PEM, as applicable. 

b.  For projects which have milling included as a pay item: 

1) Taper milling for a distance of no less than 50 ft. (15 m) to a depth of 2 1/4 in. (59 mm) at the point of 
the transverse joint. 

2) Taper thickness, if needed, of the dense-graded surface mix within the 50 ft. (15 m) distance to  
1 1/2 in. (40 mm) at the point of the transverse joint. 

3) Taper thickness of the 12.5 mm OGFC or 12.5 mm PEM to 3/4 in. (19 mm) to ensure the material ties 
in at grade level with the existing surface at the point of the transverse joint 

I. Protect the Pavement 
Protect sections of the newly finished pavement from traffic until the traffic will not mar the surface or alter the 
surface texture. If directed by the Engineer, use artificial methods to cool the newly finished pavement to open the 
pavement to traffic more quickly. 

J. Modify the Job Mix Formula 
If the Engineer determines that undesirable mixture or mat characteristics are being obtained, the job mix formula 
may require immediate adjustment.  
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400.3.06 Quality Acceptance 
A. Acceptance Plans for Gradation and Asphalt Cement Content 

The Contractor will randomly sample and test mixtures for acceptance on a lot basis. The Department will monitor 
the Contractor testing program and perform comparison and quality assurance testing. The Contractor’s Quality 
Control Technicians shall participate in the Department’s Independent Assurance Systems Basis Program. 

1.  Determine Lot Amount 

A lot consists of the tons (megagrams) of asphaltic concrete produced and placed each production day. If this 
production is less than 500 tons (500 Mg), or its square yard (meter) equivalent, production may be 
incorporated into the next working day. The Engineer may terminate a lot when a pay adjustment is imminent 
if a plant or materials adjustment resulting in a probable correction has been made. Terminate all open lots at 
the end of the month, except for materials produced and placed during the adjustment period. The lot will be 
terminated as described in Subsection 400.5.01, Adjustments.   

If the final day’s production does not constitute a lot, the production may be included in the lot for the 
previous day’s run; or, the Engineer may treat the production as a separate lot with a corresponding lower 
number of tests. 

2.  Determine Lot Acceptance 

Determine lot acceptance as found in Subsection 400.5.01, Adjustments. 

The Department will perform the following task: 

Determine the pay factor by using the mean of the deviations from the job mix formula of the tests in each lot 
and apply it to Table 10 Mixture Acceptance Schedule for Surface Mixes or Table 11 Mixture Acceptance 
Schedule for Subsurface Mixes, whichever is appropriate. This mean will be determined by averaging the 
actual numeric value of the individual deviations from the job mix formula, disregarding whether the deviations 
are positive or negative amounts. Do not calculate lot acceptance using test results for materials not used in 
the Work.  Determine the pay factor for each lot by multiplying the contract unit price by the appropriate pay 
factor from the Mixture Acceptance Schedule - Table 10 or Table 11. When two or more pay factors for a 
specific lot are less than 1.0, determine the adjusted payment by multiplying the contract unit price by the 
lowest pay factor. 

If the mean of the deviations from the job mix formula of the lot acceptance tests for a control sieve or for 
asphalt cement content exceeds the tolerances established in the appropriate Mixture Acceptance Schedule, 
and if the Engineer determines that the material need not be removed and replaced, the lot may be accepted 
at an adjusted unit price as determined by the Engineer. If the Engineer determines that the material is not 
acceptable to leave in place, the materials shall be removed and replaced at the Contractor's expense. 

3.  Provide Quality Control Program 

Provide a Quality Control Program as established in SOP 27 which includes: 

•    Assignment of quality control responsibilities to specifically named individuals who have been    
 certified by the Office of Materials and Testing 

• Provisions for prompt implementation of control and corrective measures 

• Provisions for communication with Project Manager, Bituminous Technical Services Engineer, and 
Testing Management Operations Supervisor at all times 

• Provisions for reporting all test results daily through the Office of Materials and Testing computerized 
Field Data Collection System, AASHTO Trns*port SiteManager, or approved computerized 
application; other checks, calibrations and records will be reported on a form developed by the 
Contractor and will be included as part of the project records 

• Notification in writing of any change in quality control personnel 
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a. Certification Requirements: 

• Use laboratory and testing equipment certified by the Department. (Laboratories which participate in 
and maintain AASHTO accreditation for testing asphaltic concrete mixtures will be acceptable in lieu 
of Departmental certification.) 

• Provide certified quality control personnel to perform the sampling and testing.  A Quality Control 
Technician (QCT) may be certified at three levels: 

1) Temporary Certification – must be a technician trainee who shall be given direct oversight by a 
certified Level 1 or Level 2 QCT while performing acceptance testing duties during the first 5 days of 
training.  The trainee must complete qualification requirements within 30 Georgia Department of 
Transportation funded production days after being granted temporary certification.  A trainee who 
does not become qualified within 30 Georgia Department of Transportation funded production days 
will not be re-eligible for temporary certification.  A certified Level 1 or Level 2 QCT shall be at the 
plant at all times during production and shipment of mixture to monitor work of the temporarily 
certified technician.  

2) Level 1 – must demonstrate they are competent in performing the process control and acceptance 
tests and procedures related to hot mix asphalt production and successfully pass a written exam. 

3) Level 2 – must meet Level 1 requirements and must be capable of and responsible for making process 
control adjustments, and successfully pass a written exam. 

• Technician certification is valid for 3 years from the date on the technician’s certificate unless 
revoked or suspended. Eligible technicians may become certified through special training and 
testing approved by the Office of Materials and Testing. Technicians who lose their certification 
due to falsification of test data will not be eligible for recertification in the future unless approved 
by the State Materials and Testing Engineer. 

b. Quality Control Management 

1) Designate at least one Level 2 QCT as manager of the quality control operation. Ensure the Quality 
Control Manager meets the following requirements: 

• Be accountable for actions of other QCT personnel. 

• Ensure all applicable sampling requirements and frequencies, test procedures, and Standard 
Operating Procedures are followed. 

• Ensure all reports, charts, and other documentation are completed as required 

 

2) Provide QCT personnel at the plant as follows: 

• If daily production for all mix types is to be greater than 250 tons (megagrams), have a QCT 
person at the plant at all times during production and shipment of mixture until all required 
acceptance tests have been completed. 

• If daily production for all mix types will not be greater than 250 tons (megagrams), a QCT 
may be responsible for conducting tests at up to two plants, subject to random number 
sample selection. 

• Have available at the plant, or within immediate contact by phone or radio, a Level 2 QCT 
responsible for making prompt process control adjustments as necessary to correct the mix.  
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3) Sampling, Testing, and Inspection Requirements.  

a.  Provide all sample containers, extractants, forms, diaries, and other supplies subject to approval of  
the Engineer. 

b.  Perform daily sampling, testing, and inspection of mixture production that meet the  
following requirements: 

1) Randomly sample mixtures according to GSP 15 and GDT 73 (Method C) and test on a lot basis. In 
the event less than the specified number of samples are taken, obtain representative 6 in. (150 mm) 
cores from the roadway at a location where the load not sampled was placed. Take enough cores 
to ensure minimum sample size requirements are met for each sample needed. 

2) Maintain a printed copy of the computer-generated random sampling data as a part of the  
project records. 

3) Perform sampling, testing, and inspection duties of GSP 21. 

4) Perform extraction or ignition test (GDT 83 or GDT 125) and extraction analysis (GDT 38). If the 
ignition oven is used, a printout of sample data including weights becomes a part of the project 
records. For asphalt cement content only, digital printouts of liquid asphalt cement weights may be 
substituted in lieu of an extraction test for plants with digital recorders. Calculate the asphalt 
content from the ticket representing the mixture tested for gradation. 

5) Save extracted aggregate, opposite quarters, and remaining material (for possible referee testing) 
of each sample as follows: 

• Store in properly labeled, suitable containers. 

• Secure in a protected environment. 

• Store for three working days. If not obtained by the Department within three days, they 
may be discarded in accordance with GSP 21. 

6) Add the following information on load tickets from which a sample or temperature check is taken: 

• Mixture temperature 

• Signature of the QCT person performing the testing 

7) Calibrate the lime system when hydrated lime is included in the mixture: 

• Perform a minimum of twice weekly during production   

• Post results at the plant for review. 

• Provide records of materials invoices upon request (including asphalt cement, aggregate, 
hydrated lime, etc.).  
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8) Take action if acceptance test results are outside Mixture Control Tolerances of Section 828. 

• One sample out of tolerance 

a. Contact Level 2 - QCT to determine if a plant adjustment is needed. 

b. Immediately run a process control sample. Make immediate plant adjustments if this 
sample is also out of tolerance. 

c. Test additional process control samples as needed to ensure corrective action taken 
appropriately controls the mixture. 

• Two consecutive acceptance samples of the same mix type out of tolerance regardless 
of Lot or mix design level, or three consecutive acceptance samples out of tolerance 
regardless of mix type. 

a. Stop plant production immediately. 

b. Reject any mixture in storage: 

• Deviating more than 10 percent in gradation from the job mix formula based on 
the acceptance sample. 

• Deviating more than 0.7 percent in asphalt content from the job mix formula 
based on the acceptance sample. 

c. Make a plant correction to any mix type out of tolerance prior to  
resuming production. 

• Do not send any mixture to the project before test results of a process control 
sample meets Mixture Control Tolerances. 

• Reject any mixture produced at initial restarting that does not meet Mixture 
Control Tolerances. 

 

 

 

 
  

NOTE: Determine mixture temperature at least once per hour of production for OGFC and  
PEM mixes. 
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4) Comparison Testing and Quality Assurance Program 

a. Periodic comparison testing by the Department will be required of each QCT to monitor 
consistency of equipment and test procedures. The Department will take independent samples to 
monitor the Contractor's quality control program. 

1) Comparison Sampling and Testing 

Retain samples for comparison testing and referee testing if needed as described in Subsection 
400.3.06.A.3.b.3.  Discard these samples only if the Contractor's acceptance test results meet a 
1.00 pay factor and the Department does not procure the samples within three working days. 

The Department will test comparison samples on a random basis.  Results will be compared to 
the respective contractor acceptance tests, and the maximum difference is as follows: 

 

TABLE 6—ALLOWABLE PERCENT DIFFERENCE BETWEEN DEPARTMENT 
AND CONTRACTOR ACCEPTANCE TESTS 

Sieve Size Surface Sub-surface 

1/2 in. (12.5 mm)  4.0% 

3/8 in. (9.5 mm) 3.5% 4.0% 

No. 4 (4.75 mm) 3.5% 3.5% 

No. 8 (2.36 mm) 2.5% 3.0% 

No. 200 (75 µm) 2.0% 2.0% 

A.C. 0.4% 0.5% 

 

1) If test comparisons are within these tolerances: 

• Continue production 

• Use the Contractor's tests for acceptance of the lot 

2) If test comparisons are not within these tolerances: 

• Another Departmental technician will test the corresponding referee sample. 

• Results of the referee sample will be compared to the respective contractor and 
Departmental tests using the tolerance for comparison samples given above. 

a. If referee test results are within the above tolerances when compared to the 
Contractor acceptance test, use the Contractor's test for acceptance of the 
effected lot. 

b. If referee test results are not within the above tolerances when compared to the 
Contractor acceptance test, the Department will review the Contractor's quality 
control methods and determine if a thorough investigation is needed. 
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b. Independent Verification Sampling and Testing 

1) Randomly take a minimum of two independent samples from the lesser of five days or five 
lots of production regardless of mix type or number of projects. 

2) Compare test deviation from job mix formula to Mixture Control Tolerances in Section 828. If 
results are outside these tolerances, another sample from the respective mix may be taken. 

If test results of the additional sample are not within Mixture Control Tolerances, the 
Department will take the following action: 

• Take random samples from throughout the subject lot(s) as established in Subsection 
400.3.06.A.3.b.3 and use these test results for acceptance and in calculations for the 
monthly plant rating. Applicable pay factors will apply and the contractor QCT test 
results will not be included in pay factor calculations nor in the monthly plant rating. 

• Determine if the Contractor's quality control program is satisfactory and require prompt 
corrective action by the Contractor if specification requirements are not being met. 

• Determine if the QCT has not followed Departmental procedures or has provided 
erroneous information. 

• Take samples of any in-place mixture represented by unacceptable QCT tests and use 
the additional sample results for acceptance and in calculations for the monthly plant 
rating and apply applicable pay factors. The Contractor QCT tests will not be included in 
the pay factor calculations nor in the monthly plant rating. 

NOTE: For leveling or dense graded surface courses less than 110 lb./yd² (60 kg/m²) having quality assurance 
test results outside the Mixture Control Tolerances of Section 828, use the Department's test results only 
and applicable pay factors will apply. 

B.  Compaction 

Determine the mixture compaction using either GDT 39, GDT 59, or AASHTO T 331. The method of GDT 39 for 
“Uncoated Specimens, Dense Graded Mixtures Only” shall not apply when the water absorption of a sample 
exceeds 2.0 percent, as measured according to AASHTO T 166. In this case, either AASHTO T 331 or the paraffin 
method of GDT 39 shall apply. The compaction is accepted in lots defined in Subsection 400.3.06. A, Acceptance 
Plans for Gradation and Asphalt Cement Content and is within the same lot boundaries as the mixture acceptance. 

1.  Calculate Pavement Mean Air Voids 

The Department is responsible for pavement mean air void acceptance testing. The Contractor is responsible for 

establishing all roller patterns and any quality control testing. Upon written request by the Contractor, the Office of 

Materials and Testing will provide nuclear gauge testing assistance for compaction related issues.  

The Department will calculate the pavement air voids placed within each lot as follows: 

a.  One test per sub-lot. 

• Lots > 400 ton (400 Mg) of mix are divided into 5 sub-lots of equal distance. 

• Lots ≤ 400 tons (400 Mg) of mix are divided into a sub-lot or sub-lots of equal distance at a rate of 
one per 100 tons (100 Mg) mix each (Example: 299 tons of mix require 3 sublots and 301 tons of mix 
require 4 sublots). There will be less than 5 sub-lots. 

b.  Average the results of all tests run on randomly selected sites in that lot.  

c.  Select representative sites randomly using GDT 73. 

Density tests are not required for asphaltic concrete placed at 90 lbs./yd2 (50 kg/m2) or less,  
4.75 mm mix, asphaltic concrete OGFC, PEM, and mixes placed as variable depth or width leveling. 
Compact these courses to the Engineer’s satisfaction. Density tests will not be performed on turn-outs 
and driveways. 
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The targeted maximum Pavement Mean Air Void content for all Superpave and Stone Matrix Asphalt 
mixtures is 5.0 percent. Ensure that the maximum Pavement Mean Air Voids for all Superpave and Stone 
Matrix Asphalt mixtures does not exceed 7.0 percent. The maximum Pavement Mean Air Voids for 2 ft. 
shoulder widening is 9.0 percent. The adjustment period for density is four lots or four production days, 
whichever is less, in order for the contractor to ensure maximum compactive effort has been achieved, 
which will yield no more than the specified maximum allowed Mean Air Voids. One additional lot or 
production day of adjustment may be given for a reduction in asphalt cement content on the JMF made 
by the Office of Materials and Testing for mix designs incorporating the Corrected Optimum Asphalt 
Content COAC. 

If the contractor needs to adjust the mixture to improve density results, a change in the job mix formula 
may be requested for approval during the adjustment period so long as the following values are not 
exceeded: 

• Coarse pay sieve ± 4% 

• No. 8 (2.36 mm) sieve ± 2% 

• No. 200 (75 µm) sieve ± 1% 

• Asphalt Content ± 0.2% 

• All value changes must still be within specification limits. 

If the Office of Materials and Testing is satisfied that the contractor has exerted the maximum compactive 
effort and is not able to maintain Pavement Mean Air Voids at no more than 7.0%, the Engineer may establish 
a maximum target for Pavement Mean Air Voids. 

Ensure mixture placed during the adjustment period for density meets the requirements for a 0.90 pay factor 
in Table 13 of Subsection 400.5.01.C, Calculate Mean Pavement Air Voids.  Mixture not meeting these density 
requirements is paid for using the applicable pay factor. 

If the mean air voids of the pavement placed within a lot exceeds 100% of the maximum target air voids, if 
established, and the Engineer determines that the material need not be removed and replaced, the lot may be 
accepted at an adjusted unit price as determined by the Engineer.  

2.  Obtain Uniform Compaction 

For a lot to receive a pay factor of 1.00 for compaction acceptance, the air void range cannot exceed 5 
percent for new construction or resurfacing projects. The range is the difference between the highest and 
lowest acceptance test results within the affected lot. If the air void range exceeds these tolerances, apply a 
Pay Factor of 95%. 

The 5% reduced pay factor for the compaction range does not apply in these instances: 

• The mixture is placed during the adjustment period as defined in Subsection 400.5.01.A, Materials 
Produced and Placed During the Adjustment Period. 

• All air void results within a given lot are less than 7.0%. 

• A lot containing two sublot or less. 

• On two foot trench widening. 

• For sub-surfaces mixes including 19 mm and 25 mm Superpave mixes if all air void results within a 
given lot are >2.5 % <8 %. 

When lots are reevaluated for range penalty, as shown in Subsection 106.03, Samples, Tests, Cited 
Specifications, sampling and testing is according to GDT 73. Request for reevaluation must be made 
within 5 working days of notification of the lot results. The following procedures apply: 

The Department will reevaluate the lot through additional testing by obtaining and testing three additional 
cores acquired in representative sites selected randomly throughout each sub-lot representing the high 
and low in-place air voids as detailed in GDT 73. The additional six cores (three cores from each sub-lot 
will be averaged) will replace the original five core results for range specified requirements only. The 
original five cores’ results will be reported for Pavement Mean Air Voids for the lot. This will be the final 
evaluation for compaction range for the lot. Lots will not be re-evaluated for range when the Pavement 
Mean Air Voids result in a lower than 95% pay factor. Ensure requests for reevaluation are made within 5 
working days of notification of the lot results.  
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The Department will determine the payment for each lot by multiplying the Contract Unit Price by the 
adjusted pay factor shown in the Table 7 Average Air Voids Range Acceptance Schedule: 

 

TABLE 7—AVERAGE AIR VOIDS RANGE FOR ACCEPTANCE SCHEDULE 

      Pay       
Factor 

     Range between High and 

Low Air Void 

Original 5 cores 

     Re-evaluated Range between High and Low Air Void Cores 6      

New Cores obtained from High (3 cores) and Low location (3 cores) 

100 ≤ 5 % < 4.50 % 

0.95 > 5 % > 4.50 % 

C. Surface Tolerance 
In this specification, pavement courses to be overlaid with an OGFC or PEM are considered surface courses. All 
OGFC or PEM are to be evaluated after the roadway has been opened to traffic for a minimum of 5 days and a 
maximum of 15 days. Asphaltic Concrete paving is subject to straightedge and visual inspection and irregularity 
correction as shown below:  

1.  Visual and Straightedge Inspection 

Paving is subject to visual and straightedge inspection during and after construction operations until Final 
Acceptance. Locate surface irregularities as follows: 

a. Keep a 10 ft. (3 m) straightedge near the paving operation to measure surface irregularities on courses. 
Provide the straightedge and the labor for its use.  

b. Inspect the base, intermediate, and surface course surfaces with the straightedge to detect irregularities.  

c. Correct irregularities that exceed 3/16 in. in 10 ft. (5 mm in 3 m) for base and intermediate courses and 
surface courses. 

Mixture or operating techniques will be stopped if irregularities such as rippling, tearing, or pulling occur and 
the Engineer suspects a continuing equipment problem. Stop the paving operation and correct the problem. 
Correct surface course evaluations on individual Laser Road Profiler test sections, normally 1mile (1 km) long. 

2.  Target Surface Profile Smoothness 

The Department will use the Laser Road Profiler method to conduct acceptance testing for surface course 
tolerance according to GDT 126. This testing will be performed only on: 

• Surface courses on Projects with mainline traveled way measuring a minimum distance of  
1 mile (1600 m) 

• Ramps more than 0.5 mile (800 m) long  

  
Combine partial sections measuring less than 0.5 mile (800 m) with the previous full mile for acceptance. 
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Achieve the smoothest possible ride during construction. Do not exceed the target Laser Road Profiler 
smoothness index as shown below: 
 

TABLE 8—PAVEMENT SMOOTHNESS TARGET REQUIREMENTS 

Construction Description Smoothness Index 

All Asphaltic Concrete OGFC and PEM on interstate including resurfacing and new 
construction. Asphaltic Concrete OGFC and PEM placed on state routes as new 
construction. 

750 

Asphaltic Concrete SMA or dense-graded surface mixtures placed directly beneath 
the Asphaltic Concrete OGFC or PEM on interstates. Asphaltic Concrete OGFC and 
PEM placed on state routes as resurfacing.  All new construction on state routes 
with exception of OGFC and PEM as stated above. 

825 

All other resurfacing on state routes (excluding LARP, PR, airports, etc.) 900 

All Urban new construction and resurfacing on state routes within curb and gutter 
sections located in posted 40 miles per hour (MPH) or less speed zones. 

1175 

 

If the target values are not achieved, immediately adjust the operations to meet the target values. Placement 
operations may be suspended until a remedial plan to comply with target smoothness requirements is 
submitted and approved by the Engineer if adjustments do not satisfy target smoothness values. 

 

TABLE 9—PAVEMENT SMOOTHNESS CORRECTIVE WORK REQUIREMENT 

Construction Description Smoothness Index 

All Asphaltic Concrete OGFC and PEM placed on interstate including resurfacing 
and new construction. Asphaltic Concrete OGFC and PEM placed on state routes as 
new construction. 

825 

Asphaltic Concrete SMA or dense-graded surface mixtures placed directly beneath 
the Asphaltic Concrete OGFC or PEM on interstates. Asphaltic Concrete OGFC and 
PEM placed on state routes as resurfacing. All new construction on state routes with 
exception of OGFC and PEM as stated above. 

900 

All other resurfacing on state routes (excluding LARP, PR, airports, etc.) 1025 

All Urban new construction and resurfacing on state routes within curb and gutter 
sections located in posted 40 miles per hour (MPH) or less speed zones. 

1250 

 

If surface tolerance deficiencies need correction, obtain the Engineer’s approval of the methods and type  
mix used. 
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3. Bridge Approach Profile Smoothness Quality 

The following are subject to a ride quality test of roadway approaching each end of a bridge using the Laser 
Road Profiler, Rainhart Profiler or Lightweight Profiler: 

• A state route with 4 lanes or more 

• A 2-lane state route with a current traffic count two-way ADT 2,000 vpd or more 

• Locations designated on the plans 

All other bridge approaches not meeting the above criteria shall meet the 3/16 in. in 10 ft. (5 mm in 3 m) 
straightedge requirement. When the distance between the ends of two bridges, the end of a bridge and an 
intersection, or the end of a bridge and a vertical or horizontal curve is less than 540 ft. (165 m) and locations 
where the testing vehicle cannot maintain minimum testing speed while taking profile measurements will not 
be tested and will be subject to straightedge requirements.  

The bridge approaches will meet the straightedge requirements.  

Test ride quality as follows: 

For Resurfacing Projects: 

a. The Department will determine a profile smoothness index value using the laser road profiler in 
accordance with test method GDT 126.  

b. The Department will determine the Half Car Simulation (HCS) IRI for each HMA asphalt 1/10th of mile  
(0.16 km) segments adjacent to each approach slab joint for each lane. The HCS IRI will be reported in 
1/20th of mile (0.08 km) segment readings that will be averaged to calculate the final 1/10-mile section, in 
accordance with GDT 126. 

• Correct individual bumps or depression exceeding 3/16 in. in 10 ft. (3 mm in 3 m) straightedge 
requirement as directed by the Engineer. 

• Ensure the profile smoothness index shows an improvement over pre-construction profile 
smoothness or meets a profile smoothness index of ≤ 1025 mm/km (66 inches/mile) for the 
average 1/10 mile (0.16 km).  

c. Ensure Resurfacing projects meet the profile smoothness index improvement requirement for the 
specified 1/10th mile (0.16 km) segment of roadway up to the bridge approach/exit slab joint.  

In accordance with Section 106.3.A.3, the Contractor may request reevaluation(s) for Laser Road Profiler 
Test results on Resurfacing Bridge Projects and straightedge measurement(s) on either that fail to meet 
specified requirements. Request for reevaluation shall be made to the Engineer within 5 working days of 
notification of failing results. At the Engineer’s approval, reevaluation of failing results using the 
Lightweight Profiler Test, Laser Road Profiler Test and straightedge measurement(s) shall be conducted in 
conjunction with representatives from the Office of Materials and Testing in accordance with GDT 126 or 
GDT 134, whichever is applicable. The Department will perform ride quality testing up to two times on the 
bridge approaches/exits at no cost to the Contractor. For these reevaluations, evaluation of the bridge 
exit end may be taken testing towards the bridge against traffic if the contractor provides traffic control, at 
the contractors’ expense, upon request.  

For All New Construction Projects: 

a. The Department will determine a profile index value according to test method GDT 78 or GDT 134. 

b. The Department will average the profile index value from the right and left wheelpath for each 100 ft.  
(30 m) section for each lane. 

• Keep the profile index value under 30 in/mile (475 mm/km), correct individual bumps or depressions 
exceeding 0.2 in. (5 mm) from blanking band on the profilograph trace. 

c. Ensure New Construction projects meet the profile index value for the specified 100 ft. (30 m) section of 
roadway up to the bridge joint.  

d. Schedule the ride quality testing on All New Construction projects 5 days before needed by contacting 
the Office of Materials and Testing. Clean and clear obstructions from the test area. 
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Correct the sections that do not meet the ride quality criteria of this specification. After correction, these 
sections are subject to retesting with the Lightweight Profiler. The Engineer direct the type of correction 
method, which may include: 

• Milling 

• Grinding 

• Removing and replacing the roadway 

No additional compensation will be made. 

In accordance with Section 106.3.A.3, the Contractor may request reevaluation(s) for Lightweight Profiler Test 
results on newly construction bridge projects, Laser Road Profiler Test results on resurfacing bridge projects 
and straightedge measurement(s) on either that fail to meet specified requirements. Request for reevaluation 
shall be made to the Engineer within 5 working days of notification of failing results. At the Engineer’s 
approval, reevaluation of failing results using the Lightweight Profiler Test, Laser Road Profiler Test and 
straightedge measurement(s) shall be conducted by representatives from the Office of Materials and Testing 
in accordance with GDT 134. 

The Department will perform ride quality testing up to two times on the bridge approaches at no cost to the 
Contractor. Additional testing will be charged to the Contractor in accordance with Section 500.5.01.B.  

4. Surface Smoothness Acceptance 

When recommended by the Office of Materials and Testing, a pay reduction may be accepted in lieu of 
correction for roadways and bridge approaches that fail to achieve specified smoothness indexes in 
accordance with SOP 46 “Procedure for Calculating Pay Reduction for Failing Roadway and Bridge Approach 
Smoothness” Roadway and Bridge Approach Smoothness. The Office of Materials and Testing may 
recommend a waiver of profile smoothness requirements when improvement over pre-construction 
smoothness profile exceeds 25 percent for urban roadways, as defined in Table 9.  

D. Reevaluation of Lots 
When lots are reevaluated as shown in Subsection 106.03, Samples, Tests, Cited Specifications, sampling and 
testing is according to GDT 73. Ensure request for reevaluation are made within 5 working days of notification of 
the lot results. The following procedures apply: 

1.  For asphaltic concrete mixtures other than OGFC and PEM mix types, thin lift courses < 110 lbs./yd2  and 
mixture paid for as patching, the Department will take the same number of new tests using cores taken at 
randomly selected locations in accordance GDT 73. The Department will use only these test results for 
gradation and AC content obtained using these cores for acceptance. For OGFC and PEM mix types, thin lift 
courses < 110 lbs./yd2  and mixture paid for as patching, the retained opposite quarter shall be used for 
mixture acceptance reevaluation when requested by the Contractor. The Department will use the absolute 
average deviations from the job mix formula for these tests to determine acceptance based on the appropriate 
column in the Asphalt Cement Content and Aggregate Gradation of Asphalt Concrete Mixture Acceptance 
Schedule—Table 10 or 11. 

2.  Compaction Acceptance 

The Department will reevaluate the lot through additional testing by cutting the same number of cores 
originally obtained and averaging these results with the results from the original density tests. The Department 
will use the average to determine acceptance according to the Compaction Acceptance Schedule in 
Subsection 400.5.01.C, Calculate Pavement Mean Air Voids.  
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Mixture Characteristics Pay Factor Mean of the Deviations from the Job Mix Formula 

  1 Test 2 Tests 3 Tests 4 Tests 5 Tests 6 Tests 7 Tests 8 Tests 

0.85 14.1 - 14.5 10.3 - 10.5 8.7 - 8.9 7.7 - 8.0 7.0 - 7.5 6.4 - 6.8 6.0 - 6.4 5.6 - 6.0 

          

         

0.80 14.6 - 15.0 10.6 - 10.8 9.0 - 9.2 8.1 - 8.4 7.6 - 7.8 6.9 - 7.3 6.5 - 6.8 6.1 - 6.5 

No. 4 (4.75 mm) Sieve  

(9.5 mm Superpave) 

1.00 0.00 - 10.0 0.00 - 7.6 0.00 - 6.3 0.00 - 5.8 0.00 - 5.4 0.00 - 4.9 0.00 - 4.6 0.00 - 4.3 

0.98 10.1 - 11.9 7.7 - 8.5 6.4 - 6.9 5.9 - 6.4 5.5 - 5.9 5.0 - 5.4 4.7 - 5.0 4.4 - 4.7 

0.95 12.0 - 13.0 8.6 - 9.4 7.0 - 7.5 6.5 - 7.0 6.0 - 6.5 5.5 - 5.9 5.1 - 5.5 4.8 - 5.1 

0.90 13.1 - 14.0 9.5 - 10.2 7.6 - 8.0 7.1 - 7.6 6.6 - 7.0 6.0 - 6.4 5.6 - 5.9 5.2 - 5.5 

0.85 14.1 - 14.5 10.3 - 10.5 8.1 - 8.3 7.7 - 8.0 7.1 - 7.5 6.5 - 6.9 6.0 - 6.4 5.6 - 5.9 

0.80 14.6 - 15.0 10.6 - 10.8 8.4 - 8.6 8.1 - 8.4 7.6 - 8.0 7.0 - 7.4 6.5 - 6.8 6.0 - 6.3 

No. 8 (2.36 mm) Sieve  

(All mixes except SMA) 

1.00 0.00 - 8.0 0.00 - 6.3 0.00 - 5.4 0.00 - 4.8 0.00 - 4.5 0.00 - 4.1 0.00 - 3.8 0.00 - 3.6 

0.98 8.1 - 9.0 6.4 - 7.0 5.5 - 6.0 4.9 - 5.3 4.6 - 4.9 4.2 - 4.5 3.9 - 4.2 3.7 - 3.9 

0.95 9.1 - 10.0 7.1 - 7.7 6.1 - 6.6 5.4 - 5.8 5.0 - 5.4 4.6 - 4.9 4.3 - 4.6 4.0 - 4.3 

0.90 10.1 - 11.9 7.8 - 8.5 6.7 - 7.2 5.9 - 6.4 5.5 - 5.8 5.0 - 5.3 4.7 - 5.0 4.4 - 4.6 

0.85 12.0 - 13.0 8.6 - 8.8 7.3 - 7.5 6.5 - 6.8 5.9 - 6.3 5.4 - 5.7 5.1 - 5.3 4.7 - 4.9 

0.75 13.1 - 14.0 8.9 - 9.1 7.6 - 7.8 6.9 - 7.2 6.4 - 6.6 5.8 - 6.1 5.4 - 5.7 5.0 - 5.3 

No. 8 (2.36 mm) Sieve 

(19 mm SMA) 

1.00 0.00 - 6.0 0.00 - 4.7 0.00 - 4.1 0.00 - 3.6 0.00 - 3.4 0.00 - 3.1 0.00 - 2.9 0.00 - 2.4 

0.98 6.1 - 6.8 4.8 - 5.2 4.2 - 4.5 3.7 - 4.0 3.5 - 3.7 3.2 - 3.4 3.0 - 3.2 2.8 - 2.9 

0.95 6.9 - 7.5 5.3 - 5.8 4.6 - 5.0 4.1 - 4.4 3.8 - 4.0 3.5 - 3.7 3.3 - 3.5 3.0 - 3.2 

0.90 7.6 - 8.9 5.9 - 6.4 5.1 - 5.4 4.5 - 4.8 4.1 - 4.4 3.8 - 4.0 3.6 - 3.8 3.3 - 3.5 

0.85 9.0 - 9.8 6.5 - 6.6 5.5 - 5.6 4.9 - 5.1 4.5 - 4.7 4.1 - 4.3 3.9 - 4.0 3.6 - 3.7 

0.75 9.9 - 10.5 6.7 - 6.8 5.7 - 5.9 5.2 - 5.4 4.8 - 5.0 4.4 - 4.6 4.1 - 4.3 3.8 - 4..0 
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E. Segregated Mixture 
Prevent mixture placement yielding a segregated mat by following production, storage, loading, placing, and 
handling procedures. Ensure needed plant modifications and provide necessary auxiliary equipment. (See 
Subsection 400.1.01, Definitions.) 

If the mixture is segregated in the finished mat, the Department will take actions based on the degree of 
segregation. The actions are described below. 

1.  Unquestionably Unacceptable Segregation 

When the Engineer determines the segregation in the finished mat is unquestionably unacceptable, 
follow these measures: 
a. Suspend Work and require the Contractor to take positive corrective action. The Department will evaluate 

the segregated areas to determine the extent of the corrective work to the in-place mat as follows: 

• Perform extraction and gradation analysis by taking 6 in. (150 mm) cores from typical, 
visually unacceptable segregated areas. 

• Determine the corrective work according to Subsection 400.3.06.E.3. 

b. Require the Contractor to submit a written plan of measures and actions to prevent further segregation. 
Work will not continue until the plan is submitted to and approved by the Department. 

c. When work resumes, place a test section not to exceed 500 tons (500 Mg) of the affected mixture for the 
Department to evaluate. If a few loads show that corrective actions were not adequate, follow the 
measures above beginning with step 1.a. above. If the problem is solved, work may continue. 

2. Unacceptable Segregation Suspected 

When the Engineer observes segregation in the finished mat and the work may be unacceptable, follow 
these measures: 
a. Allow work to continue at Contractor’s risk. 

b. Require Contractor to immediately and continually adjust operation until the visually apparent segregated 
areas are eliminated from the finished mat. The Department will immediately investigate to determine the 
severity of the apparent segregation as follows: 

• Take 6 in. (150 mm) cores from typical areas of suspect segregation. 

• Test the cores for compliance with the mixture control tolerances in Section 828. 

When these tolerances are exceeded, suspend work for corrective action as outlined in  
Subsection 400.3.06.E.3. 

3. Corrective Work 

a. Remove and replace (at the Contractor’s expense) any segregated area where the gradation on the 
control sieves is found to vary 10 percent or more from the approved job mix formula, the asphalt cement 
varies 1.0% or more from the approved job mix formula, or if in-place air voids exceed 13.5% based on 
GDT 39. The control sieves for each mix type are shown in Subsection 400.5.01.B Determine  
Lot Acceptance. 

b. Subsurface mixes. For subsurface mixes, limit removal and replacement to the full lane width and no less 
than 10 ft. (3 m) long and as approved by the Engineer.  

c. Surface Mixes. For surface mixes, ensure that removal and replacement is not less than the full width of 
the affected lane and no less than the length of the affected areas as determined by the Engineer.  

d.  Surface tolerance requirements apply to the corrected areas for both subsurface and surface mixes. 
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400.3.07 Contractor Warranty and Maintenance 
A. Contractor’s Record 

Maintain a dated, written record of the most recent plant calibration. Keep this record available for the Engineer’s 
inspection at all times. Maintain records in the form of: 

• Graphs 

• Tables 

• Charts 

• Mechanically prepared data 

400.4 Measurement 
Thickness and spread rate tolerances for the various mixtures are specified in Subsection 400.4.A.2.b, Table 12, 
Thickness and Spread Rate Tolerance at Any Given Location. These tolerances are applied as outlined below: 

A. Hot Mix Asphaltic Concrete Paid for by Weight 
1.  Plans Designate a Spread Rate 

a. Thickness Determinations. Thickness determinations are not required when the plans designate a spread 
rate per square yard (meter). 

If the spread rate exceeds the upper limits outlined in the Subsection 400.4.A.2.b, Table 12, Thickness 
and Spread Rate Tolerance at Any Given Location, the mix in excess will not be paid for. 

If the rate of spread is less than the lower limit, correct the deficient course by overlaying the entire lot. 

The mixture used for correcting deficient areas is paid for at the Contract Unit Price of the course being 
corrected and is subject to the Mixture Acceptance Schedule—Table 10 or 11. 

b. Recalculate the Total Spread Rate. After the deficient hot mix course has been corrected, the total spread 
rate for that lot is recalculated, and mix in excess of the upper tolerance limit as outlined in the 
Subsection 400.4.A.2.b, Table 12, Thickness and Spread Rate Tolerance at Any Given Location is not  
paid for. 

The quantity of material placed on irregular areas such as driveways, turnouts, intersections, feather edge 
section, etc., is deducted from the final spread determination for each lot. 

2. Plans Designate Thickness 

If the average thickness exceeds the tolerances specified in the Subsection 400.4.A.2.b, Table 12, Thickness 
and Spread Rate Tolerance at Any Given Location, the Engineer shall take cores to determine the area of 
excess thickness. Excess quantity will not be paid for. 

If the average thickness is deficient by more than the tolerances specified in the Thickness and Spread Rate 
Tolerance at Any Given Location table below, the Engineer shall take additional cores to determine the area of 
deficient thickness. Correct areas with thickness deficiencies as follows: 

a. Overlay the deficient area with the same mixture type being corrected or with an approved surface 
mixture. The overlay shall extend for a minimum of 300 ft. (90 m) for the full width of the course.  

b. Ensure that the corrected surface course complies with Subsection 400.3.06.C.1, Visual and Straightedge 
Inspection. The mixture required to correct a deficient area is paid for at the Contract Unit Price of the 
course being corrected.  

The mixture is subject to the Mixture Acceptance Schedule—Table 10 or 11. The quantity of the 
additional mixture shall not exceed the required calculated quantity used to increase the average 
thickness of the overlaid section to the maximum tolerance allowed under the following table. 
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TABLE 12—THICKNESS AND SPREAD RATE TOLERANCE AT ANY GIVEN LOCATION 

Course Thickness Specified Spread Rate Specified 

Asphaltic concrete base course ± 0.5 in. (± 13 mm) ± 55 lbs./yd2 (30 kg/m2) 

Intermediate and/or wearing course ± 0.25 in. (± 6 mm) ± 27.5 lbs./yd2 (15 kg/m2) 

Overall of any combination of 1 and 2 ± 0.5 in. (± 13 mm) ± 55 lbs./yd2 (30 kg/m2) 

 

Note:  For asphaltic concrete 9.5 mm OGFC and 12.5 mm OGFC, control the spread rate per lot within  
7 lbs./yd2 (4 kg/m2) of the designated spread rate. For asphaltic concrete 12.5 mm PEM, control the spread 
rate per lot within 10 lbs./yd2 (6 kg/m2) of the designated spread rate. 

Note:  Thickness and spread rate tolerances are provided to allow normal variations within a given lot. Do 
not continuously operate at a thickness of spread rate not specified. 

When the plans specify a thickness, the Engineer may take as many cores as necessary to determine the average 
thickness of the intermediate or surface course. The Engineer shall take a minimum of one core per 1,000 ft.  
(300 m) per two lanes of roadway. Thickness will be determined by average measurements of each core according 
to GDT 42. 

If the average exceeds the tolerances specified in the Subsection 400.4.A.2.b, Table 12, Thickness and Spread 
Rate Tolerance at Any Given Location, additional cores will be taken to determine the area of excess thickness 
and excess tonnage will not be paid for. 

B. Hot Mix Asphaltic Concrete Paid for by Square Yard (Meter) 
1.  The thickness of the base course or the intermediate or surface course will be determined by the Department 

by cutting cores and the thickness will be determined by averaging the measurements of each core. 

2.  If any measurement is deficient in thickness more than the tolerances given in the table above, additional 
cores will be taken by the Department to determine the area of thickness deficiency. Correct thickness 
deficiency areas as follows: 

a.  Overlay the deficient area with the same type mixtures being corrected or with surface mixture. Extend 
the overlay at least 300 ft. (90 m) for the full width of the course. 

b.  Ensure the corrected surface course complies with Subsection 400.3.06.C.1, Visual and  
Straightedge Inspection.  

c.  The mixture is subject to the Mixture Acceptance Schedule—Table 10 or 11. 

3.  No extra payment is made for mixtures used for correction.  

4.  No extra payment is made for thickness in excess of that specified. 

C. Asphaltic Concrete 
Hot mix asphaltic concrete, complete in place and accepted, is measured in tons (megagrams) or square yards 
(meters) as indicated in the Proposal. If payment is by the ton (megagram), the actual weight is determined by 
weighing each loaded vehicle on the required motor truck scale as the material is hauled to the roadway, or by 
using recorded weights if a digital recording device is used. 

The weight measured includes all materials. No deductions are made for the weight of the individual ingredients. 
The actual weight is the pay weight except when the aggregates used have a combined bulk specific gravity 
greater than 2.75. In this case the pay weight is determined according to the following formula:  
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Where: 

T1 Pay weight, tonnage (Mg) 

T= Actual weight 

% AC= Percent asphalt cement by weight of total mixture 

% Aggregate = Percent aggregate by weight of total mixture minus the hydrated lime 

Combined Bulk Sp. Gr.= Calculated combined bulk specific gravity of various mineral aggregates used in the 
mixture 

% Y= Percent hydrated lime by weight of mineral aggregate 

D. Bituminous Material 
Bituminous material is not measured for separate payment. 

E. Hydrated Lime 
When hydrated lime is used as an anti-stripping additive, it is not measured for separate payment. 

F. Field Laboratory 
The field laboratory required in this specification is not measured for separate payment. 

G. Asphaltic Concrete Leveling 
Payment of hot mix asphaltic concrete leveling, regardless of the type mix, is full compensation for furnishing 
materials, bituminous materials, and hydrated lime (when required) for patching and repair of minor defects, 
surface preparation, cleaning, hauling, mixing, spreading, and rolling. 

Mixture for leveling courses is subject to the acceptance schedule as stated in Subsection 400.3.06.A and 
Subsection 400.3.06.B. 

H. Asphaltic Concrete Patching 
Hot mix asphaltic concrete patching, regardless of the type mix, is paid for at the Contract Unit Price per ton 
(Megagram), complete in place and accepted. Payment is full compensation for: 

• Furnishing materials such as bituminous material and hydrated lime (when required) 

• Preparing surface to be patched 

• Cutting areas to be patched, trimmed, and cleaned 

• Hauling, mixing, placing, and compacting the materials 

When mixture for patching is paid for by the Department, ensure the mixture is subject to the acceptance 
schedule as stated in Subsection 400.3.06.A.  

T1   = T     x % AC  + 

%   Aggregate  x   2.75 

combined bulk Specific Gravity 

100 

+ % Y 

403403403403403403403



Section 400 — Hot Mix Asphaltic Concrete Construction 

 

400.4.01 Limits 
When the asphaltic concrete is paid for by the square yard (meter) and multiple lifts are used, the number and 
thickness of the lifts are subject to the Engineer’s approval and are used to prorate the pay factor for the affected 
roadway section. 

400.5 Payment 
When materials or construction are not within the tolerances in this specification, the Contract Price will be adjusted 
according to Subsection 106.03, Samples, Tests, Cited Specifications and Subsection 400.3.06, Quality Acceptance. 

Hot mix asphaltic concrete of the various types are paid for at the Contract Unit Price per ton (megagram) or per 
square yard (meter). Payment is full compensation for furnishing and placing materials including asphalt cement, 
hydrated lime when required, approved additives, and for cleaning and repairing, preparing surfaces, hauling, mixing, 
spreading, rolling, and performing other operations to complete the Contract Item. 

Payment will be made under: 

Item No. 400 Asphaltic concrete type Superpave, group-blend, Including polymer-
modified bituminous materials and hydrated lime 

Per ton (megagram) 

Item No. 400 Asphaltic concrete type, Superpave, group-blend, including bituminous 
materials and hydrated lime 

Per ton (megagram) 

Item No. 400 Asphaltic concrete type Superpave, group-blend, Including bituminous 
materials, Gilsonite modifier, and hydrated lime 

Per ton (megagram) 

Item No. 400 _______ inches asphaltic concrete, type Superpave, group-blend 
including bituminous materials, Gilsonite modifier and hydrated lime 

Per square yard (meter) 

Item No. 400 Asphaltic concrete type Stone Matrix Asphalt, group-blend, including 
polymer-modified bituminous materials and hydrated lime 

Per ton (megagram) 

Item No. 400 Asphaltic concrete type OGFC, group 2 only, including bituminous 
materials and hydrated lime 

Per ton (megagram) 

Item No. 400 Asphaltic concrete type OGFC, group 2 only, including polymer-
modified bituminous materials and hydrated lime 

Per ton (megagram) 

Item No. 400 Asphaltic concrete type Porous European Mix, group 2 only, including 
polymer-modified bituminous materials and hydrated lime 

Per ton (megagram) 

 

400.5.01 Adjustments 
A. Materials Produced and Placed During the Adjustment Period 

An adjustment period is allowed at the start of mixing operations for each type of mix placed on the Contract. 
Asphaltic Concrete OGFC or PEM shall be granted an adjustment period for the first 500 tons (500 Mg) produced 
for the Contract. A new adjustment period shall not be granted for a change of producer, mix design or asphalt 
plant location. The adjustment period is provided to adjust or correct the mix and to establish the construction 
procedures and sequence of operations.  

The adjustment period consists of the tons (megagrams) of the affected mix produced and placed on the first day 
of operation. If this quantity is less than 500 tons (500 Mg), the Engineer may combine the tons (megagrams) 
produced and placed on the first day of operation with the tons (megagrams) produced and placed on the next 
production day of the affected mix for the adjustment period. 

The material produced and placed during the mixture adjustment period is one lot. If the mix is adjusted during 
this period, a new lot may be necessary, but a new adjustment period will not be permitted.  
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This material shall be paid for at 100 percent of the Contract Unit Price provided it meets the minimum 
requirements for a 1.00 pay factor for asphalt cement content and a 0.90 pay factor for gradation in the Mixture 
Acceptance Schedule—Table 10 or 11. 

If the material placed during the adjustment period fails to meet the above requirements, it will be paid for using 
the applicable acceptance schedule. However, when mixture used for leveling at a spread rate of 90 lbs./yd²  
(50 kg/m²) or less is also used for the surface mix at a spread rate greater than 90 lbs./yd² (50 kg/m²), an additional 
adjustment period will be allowed for compaction only. This material will be paid for at a 1.00 pay factor  
provided it: 

• Meets the minimum requirements for a 1.00 pay factor in the Mixture Acceptance Schedule—Table 
10 or 11 for both asphalt content and gradation. 

• Meets the minimum requirements for a 0.90 pay factor in Table 13 of Subsection 
400.5.01C, Calculate Mean Pavement Air Voids.  

Mixture which does not meet these requirements shall be paid for using the applicable acceptance schedule. 

B. Determine Lot Acceptance 
Pay factor adjustments are based on control sieves and asphalt cement content. The control sieves used in the 
mixture acceptance schedule for the various types of mix are indicated below: 

Control Sieves Used in the Mixture Acceptance Schedule 

Asphaltic concrete 25 mm Superpave 1/2 in., No. 8 (12.5 mm, 2.36 mm) sieves and asphalt cement 

Asphaltic concrete 19 mm SMA 1/2 in., No. 8 (12.5 mm, 2.36 mm) sieves and asphalt cement 

Asphaltic concrete 19 mm Superpave 3/8 in., No. 8 (9.5 mm, 2.36 mm) sieves and asphalt cement 

Asphaltic concrete 12.5 mm Superpave 3/8 in., No. 8 (9.5 mm, 2.36 mm) sieves and asphalt cement 

Asphaltic concrete 12.5 mm SMA 3/8 in., No. 8 (9.5 mm, 2.36 mm) sieves and asphalt cement  

Asphaltic concrete 12.5 mm PEM 3/8 in., No. 8 (9.5 mm, 2.36 mm) sieves and asphalt cement 

Asphaltic concrete 12.5 mm OGFC 3/8 in., No. 8 (9.5 mm, 2.36 mm) sieves and asphalt cement 

Asphaltic concrete 9.5 mm Superpave No. 4, No. 8 (4.75 mm, 2.36 mm) sieves and asphalt cement 

Asphaltic concrete 9.5 mm SMA No. 4, No. 8 (4.75 mm, 2.36 mm) sieves and asphalt cement 

concrete 9.5 mm OGFC No. 4, No. 8 (4.75 mm, 2.36 mm) sieves and asphalt cement 

Asphaltic concrete 4.75 mm Mix No. 8 (2.36 mm) sieve and asphalt cement 

 

For projects which do not have milling quantities established as a Pay Item, the Department will pay for 12.5 mm 
OGFC and PEM placed on ramps and end of project transitions under the appropriate mixture pay item, but the 
mix shall be subject to the same gradation and control sieve requirements as asphaltic concrete 9.5 mm OGFC. 
Add polymer-modified bituminous material, hydrated lime, and stabilizing fiber to this mix. 

The Department will perform the following tasks: 

1.  Using the Mixture Acceptance Schedule—Table 10 or 11, determine the mean of the deviations from the job 
mix formula per test results per lot. 

2.  Determine this mean by averaging the actual numeric value of the individual deviations from the job mix 
formula; disregard whether the deviations are positive or negative amounts.  

3.  Use the Asphalt Cement Content and Aggregate Gradation of Asphalt Concrete Mixture Acceptance 
Schedule—Table10  to determine acceptance of surface mixes and the Mixture Acceptance Schedule— 
Table 11 to determine acceptance of subsurface mixes.  
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On Contracts involving 1,000 tons (1000 Mg) or less of asphaltic concrete, the mixture is accepted for 100 percent 
payment of the asphaltic concrete Unit Price provided it meets the following: 

1.  Minimum requirements for a 1.00 pay factor for asphalt cement content and a 0.90 pay factor for gradation in 
the applicable Mixture Acceptance Schedule—Table 10 or 11. 

2.  Minimum requirements for a 0.90 pay factor in Table 13 of Subsection 400.5.01C, Calculate Pavement Mean 
Air Voids. 

If the material placed on Contracts involving 1,000 tons (1000 Mg) or less of asphaltic concrete does not meet the 
above requirements, the material will be paid for using the applicable acceptance schedule. 

C. Calculate Pavement Mean Air Voids 
The Department will determine the percent of maximum air voids for each lot by dividing the pavement mean air 
voids by the maximum pavement mean air voids acceptable. 

The Department will determine the payment for each lot by multiplying the Contract Unit Price by the adjusted pay 
factor shown in the following Air Voids Acceptance schedule: 

 

TABLE 13 - AIR VOIDS ACCEPTANCE SCHEDULE 

Pay 
Factor 

Percent of Maximum Air Voids (Lot Average  
of Tests) 

Percent of Maximum Air Voids (Lot Average 
all Tests) (for Reevaluations) 

1.00 ≤100 ≤100 

0.97 100.1 — 105 100.1 — 104 

0.95 105.1 — 112 104.1— 109 

0.90 112.1 — 124 109.1 — 118 

0.80 124.1 — 149 118.1 — 136 

0.70 149.1 —172 136.1 — 153 

0.50 172.1 — 191 153.1 — 166 

 

When recommended by the Office of Materials and Testing, Lots receiving less than 0.5 pay factor shall be 
removed and replaced at the Contractor’s expense. 

When the range tolerance is exceeded, the Department will apply a pay factor of 0.95 as described in  
Subsection 400.3.06.B.2.  

D. Asphaltic Concrete for Temporary Detours 
Hot mix asphaltic concrete placed on temporary detours not to remain in place as part of the permanent 
pavement does not require hydrated lime. Hot mix used for this purpose is paid for at an adjusted Contract  
Price. Ensure the payment for this item covers all cost of construction, maintenance and removal of all  
temporary mix. Ensure hot mix asphaltic concrete placed as temporary mix meets requirements established  
in Subsection 400.3.05.F. 

Where the Contract Price of the asphaltic concrete for permanent pavement is let by the ton (megagram), the 
Contract Price for the asphaltic concrete placed on temporary detours is adjusted by subtracting $0.75/ton 
($0.85/mg) of mix used. 

Where the Contract price of the mix in the permanent pavement is based on the square yard (meter), obtain the 
adjusted price for the same mix used on the temporary detour by subtracting $0.04/yd² ($0.05/m²) per 1 in.  
(25 mm) plan depth. 
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Further price adjustments required in Subsection 400.3.06, Quality Acceptance, which are based on the 
appropriate adjusted Contract Price for mix used in the temporary detour work shall apply should temporary mix 
be left in place. Ensure hot mix asphalt produced as temporary mix containing no hydrated lime is removed and 
replaced with permanent mix containing hydrated lime. 

E. Determine Lot Payment  
Determine the lot payment as follows: 

1.  When one of the pay factors for a specific acceptance lot is less than 1.0, determine the payment for the lot 
by multiplying the Contract Unit Price by the adjusted pay factor. 

2. When two or more pay factors for a specific acceptance lot are less than 1.0, determine the adjusted payment 
by multiplying the Contract Unit Price by the lowest pay factor. 

If the mean of the deviations from the job mix formula of the tests for a sieve or asphalt cement content exceeds 
the tolerances established in the Mixture Acceptance Schedule—Table 10 or 11 and if the Engineer determines 
that the material need not be removed and replaced, the lot may be accepted at an adjusted unit price as 
determined by the Engineer. If the pavement mean air voids exceed the tolerances established in the Air Voids 
Acceptance Schedule – Table 13, remove and replace the materials at the Contractor’s expense. 

If the Engineer determines the material is not acceptable to leave in place, remove and replace the materials at the 
Contractor’s expense. 
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Section 603 — Rip Rap 

 

Section 603—Rip Rap 

603.1 General Description 
This work includes placing protective coverings of sand-cement bag rip rap or stone rip rap. 

When required, this work includes placing crushed stone filter material or plastic filter fabric beneath stone rip rap on: 

• Fill slopes 

• Cut slopes 

• End rolls 

• Shoulders 

• Ditches 

• Stream banks 

• Channel banks 

• Other locations 

603.1.01 Definitions 
General Provisions 101 through 150. 

603.1.02 Related References 
A. Standard Specifications 

Section 800—Coarse Aggregate 

Section 801—Fine Aggregate 

Section 805—Rip Rap and Curbing Stone 

Section 815—Graded Aggregate 

Section 830—Portland Cement 

Section 832—Curing Agents 

Section 880—Water 

Section 881—Fabrics 

B. Referenced Documents 
AASHTO T 134 

QPL 28 

603.1.03 Submittals 
General Provisions 101 through 150. 
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Section 603 — Rip Rap 

 

603.2 Materials 
Ensure that the materials meet the requirements of the following specifications: 

Material Specification 

Portland cement 830.2.01 

Rip Rap (Stone) 805.2.01 

Membrane Curing Compound 832.2.03 

Stone Filter Blanket 815.2.01 or 

800.2.01 (Size No. 467*) 

Fine Aggregate for Sand Cement Rip Rap  801.2.03 

Water 880.2.01 

Woven Plastic Filter Fabric 881.2.05 

*Except that up to 10% is allowed to pass the No. 4 (4.75 mm) sieve. 

 

A. Bags for Sand-Cement Bag Rip Rap 
Use cotton, burlap, or fiber reinforced paper bags that can contain the sand-cement mixture without leaking 
during handling and placing. Do not use bags that previously held sugar or other material that will adversely affect 
the sand-cement mixture.  

Ensure that the capacity is at least 0.75 ft.³ (0.02 m³) but not greater than 2 ft.³ (0.5 m³). 

B. Stone Dumped Rip Rap 
Stone dumped rip rap is designated on the Plans as Type 1 or Type 3 as defined in Subsection 805.2.01. 

603.2.01 Delivery, Storage, and Handling 
General Provisions 101 through 150. 

603.3 Construction Requirements 

603.3.01 Personnel 
General Provisions 101 through 150. 

603.3.02 Equipment 
General Provisions 101 through 150. 

603.3.03 Preparation 
General Provisions 101 through 150. 

603.3.04 Fabrication 
General Provisions 101 through 150. 

603.3.05 Construction 
Construct this Work according to the following requirements: 
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Section 603 — Rip Rap 

 

A. Preparing the Foundations 
Prepare the ground surface where the rip rap will be placed to conform with the correct lines and grades before 
beginning the placement.  

1.  When filling depressions, compact the new material with hand or mechanical tampers.  

Dispose of excess material by spreading it neatly within the right-of-way as an incidental part of the work.  

2.  Unless otherwise shown or provided below, begin placing the rip rap in a toe ditch constructed in original 
ground around the toe of the fill or the cut slope.  

Ensure that the toe ditch is 2 ft. (600 mm) deep in original ground and the side next to the fill or cut has the 
same slope.  

3.  After placing the rip rap, backfill the toe ditch and spread the excess dirt neatly within the right-of-way as an 
incidental part of the work.  

4.  When beginning rip rap in water or below normal water level, substitute an apron of rip rap for the toe ditch. 

Ensure that the width and thickness of this apron is as shown on the plans or determined by the Engineer. 

B. Placing Stone Rip Rap 
Place rip rap to the limits shown on the Plans or as directed by the Engineer. Place and classify rip rap as follows: 

1.  Stone Plain Rip Rap 

Dump and handle stone plain rip rap into place to form a compact layer to the design thickness.  

Ensure that the thickness tolerance for the course is plus 12 in. (300 mm) with no under-tolerance. If the plans 
do not show a thickness, place stone rip rap to at least 12 in. (300 mm) thick, but no greater than  
2 ft. (600 mm) thick. 

2.  Stone Dumped Rip Rap 

Dump stone dumped rip rap into place to form a uniform surface as thick as specified in the Plans.  

a.  Ensure that the thickness tolerance for the course is minus 6 in. (150 mm) and plus 12 in. (300 mm). If the 
plans or proposal do not specify a thickness, place the course to at least 2 ft. (600 mm) thick. 

b.  Recycled concrete that meets the requirements of Subsection 805.2.01 may be used instead of stone 
when shown on the plans or approved by the Engineer.  

Use recycled concrete only when materials do not contain steel after processing.  

NOTE: Do not use recycled concrete in aesthetically sensitive areas. 

3.  Stone Grouted Rip Rap 

Place stone grouted rip rap according to specifications for stone plain rip rap and these guidelines: 

a.  Prevent earth from filling the spaces between the stones. 

b.  After placing the stone, fill the spaces between them with 1:3 grout composed of Portland cement and 
sand mixed thoroughly with enough water to make a thick, creamy consistency.  

c.  Place the grout beginning at the toe. Finish it by sweeping with a stiff bristle broom. 

d.  After grouting, cover the rip rap and keep it wet for 5 days, or cover and keep wet for 24 hours and then 
coat with white pigmented membrane curing compound. 
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Section 603 — Rip Rap 

 

C. Placing Filter 
Place woven plastic filter fabric under all rip rap. Follow these requirements for placing the filter fabric: 

1.  Prepare the surface to receive the fabric until it is smooth and free from obstructions, depressions, and debris. 

2.  Place the fabric with the long dimension running up the slope. Minimize the number of overlaps.  

3.  Place the strips to provide a width of at least 1 ft. (300 mm) of overlap for each joint. 

4.  Anchor the filter fabric in place with securing pins of the type recommended by the fabric manufacturer. Place 
the pins on or within 3 in. (75 mm) of the centerline of the overlap.  

5.  Place the fabric so that the upstream strip will overlap the downstream strip.  

6.  Loosely place the fabric to prevent stretching and tearing during stone placement.  

Do not drop the stones more than 3 ft. (1 m) during construction.  

7.  Always protect the fabric during construction from clogging due to clay, silts, chemicals, or  
other contaminants.  

8.  Remove contaminated fabric or fabric damaged during installation or rip rap placement. Replace with 
uncontaminated or undamaged fabric at no expense to the Department. 

D. Placing Sand-Cement Bag Rip Rap 
Place rip rap to the limits shown on the plans or as directed by the Engineer. 

1.  Proportioning Materials 

Mix sand and Portland cement at the maximum ratio of 5:1 by weight.  

a.  Obtain a minimum compressive strength of 500 psi (3 MPa) in 7 days.  

b.  For sand-cement bag rip rap, use enough water to make up the optimum moisture content of the 
aggregate and cement as determined by AASHTO T 134. 

c.  When sand-cement rip rap is to be prebagged, mix the sand cement dry. After placing each course, wet 
the bags until the bags are wet enough for proper cement hydration. 

2.  Placement 

Before placing sand-cement bag rip rap, fill the bags full, but allow room to tie the bags. 

a.  Place the bagged rip rap by hand with the tied ends facing the same direction. Produce close, broken joints.  

b.  Place header courses when directed by the Engineer or required by the plans.  

c.  After placing the bags, ram or pack them against one another to produce the required thickness and form 
a consolidated mass.  

d.  Do not allow the top of each bag to vary more than 3 in. (75 mm) above or below the required plane. 

E. Placing Stone Blanket Protection 
Ensure that the stone blanket protection meets the materials Specifications for stone filter blanket as specified in 
Subsection 603.2, Materials, except stone size No. 357 will be allowed instead of size No. 467. 

Place stone blanket protection to the limits shown on the plans, or as directed by the Engineer.  

Uniformly place this material to the thickness shown on the plans and to a thickness tolerance of 0.5 in. (± 15 mm). 

Do not use stone blanket protection on slopes steeper than two horizontal to one vertical or in areas highly 
susceptible to erosion. Do not use plastic filter fabrics with stone blanket protection. 

603.3.06 Quality Acceptance 
General Provisions 101 through 150. 

603.3.07 Contractor Warranty and Maintenance 
General Provisions 101 through 150. 
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Section 603 — Rip Rap 

 

603.4 Measurement 
This work is measured for payment in square yards (meters) of accepted material of the specified thickness. Area 
measurements are made parallel to the surface on which the material is placed. Plastic filter fabric will be measured as 
the area of rip rap placed and accepted. No separate measurement will be made for fabric overlap joints, seams, or 
vertical sections at toe of slopes. No separate measurement is made for grout or cushioning sand. 

Plan dimensions are figured by the use of filled bags 12 by 18 by 6 in. (300 by 450 by 150 mm) thick.  

When filled bags are less than plan dimensions or are of varying lengths or width, plan square yards (meters) will be 
used to determine pay quantities, if overall dimensions are equal to or greater than those shown on the plans. 

603.4.01 Limits 
General Provisions 101 through 150. 

603.5 Payment 
This work will be paid for at the Contract Price per square yard (meter) of material complete in place. 

Payment will be made under: 

Item No. 603 Stone plain rip rap ___ in. (mm) thick  Per square yard (meter) 

Item No. 603 Stone dumped rip rap (type)____ in. (mm) thick Per square yard (meter) 

Item No. 603 Stone grouted rip rap (thick) Per square yard (meter) 

Item No. 603 Filter blanket Per square yard (meter) 

Item No. 603 Sand-cement bag rip rap, ____ in. (mm) thick Per square yard (meter) 

Item No. 603 Stone blanket protection, ____ in. (mm) Per square yard (meter) 

Item No. 603  Plastic filter fabric Per square yard (meter) 

603.5.01 Adjustments 
General Provisions 101 through 150. 
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Section 716 — Erosion Control Mats (Slopes) 

 

Section 716—Erosion Control Mats (Slopes) 

716.1 General Description 
This work includes furnishing and placing erosion control mats (blankets) made of fiberglass, excelsior, jute mesh, 
bituminous treated roving, and straw, synthetic, or coconut over grass areas prepared according to Section 700 for 
permanent grass. Place according to the plans or as directed by the Engineer. This specification is not applicable  
for waterways. 

716.1.01 Definitions 
General Provisions 101 through 150. 

716.1.02 Related References 
A. Standard Specifications 

Section 712—Fiberglass Blanket 

Section 713—Organic and Synthetic Material Fiber Blanket 

Section 714—Jute Mesh Erosion Control 

B. Referenced Documents 
General Provisions 101 through 150. 

716.1.03 Submittals 
General Provisions 101 through 150. 

716.2 Materials 
General Provisions 101 through 150. 

716.2.01 Delivery, Storage, and Handling 
General Provisions 101 through 150. 

716.3 Construction Requirements 

716.3.01 Personnel 
General Provisions 101 through 150. 

716.3.02 Equipment 
General Provisions 101 through 150. 

716.3.03 Preparation 
General Provisions 101 through 150. 

716.3.04 Fabrication 
General Provisions 101 through 150. 

716.3.05 Construction 
The contractor may elect to use either Section 712 – Fiberglass Blanket, Section 713 – Organic and Synthetic Material 
Fiber Blanket (except do not use Type II Wood Fiber Blanket), or Section 714 – Jute Mesh Erosion Control on slopes.  
All of the materials, construction and measurement portions of the noted sections apply to the type mat (blanket) 
selected for use.   
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Section 716 — Erosion Control Mats (Slopes) 

 

Place blankets or mats vertically on the slopes beginning at the top of the slope and extending to the bottom of the 
slope. Horizontal installation of the blankets or mats is not permitted. 

The application of mulch is not required for permanent grassing when one of the above noted mats or blankets is 
placed on the previously prepared and grassed slopes with 24 hours. 

716.3.06 Quality Acceptance 
General Provisions 101 through 150. 

716.3.07 Contractor Warranty and Maintenance 
General Provisions 101 through 150. 

716.4 Measurement 
Erosion control mats (Slopes) are measured according to the specification sections referenced in Subsection 716.3.05. 

716.4.01 Limits 
General Provisions 101 through 150. 

716.5 Payment 
Erosion control mats (Slopes), measured as specified in Section 712, Section 713, or Section 714 will be paid for at the 
Contract Unit Price per square yard (meter). 

This payment is full compensation for constructing the mat (blanket) and providing materials, equipment, tools, labor, 
and incidentals needed to maintain mats (blankets) for the life of the Contract or until a stand of grass has developed 
enough to prevent erosion. 

Payment will be made under: 

Item No. 716 Erosion control mats (slopes) Per square yard (meter) 

716.5.01 Adjustments 
General Provisions 101 through 150. 
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                                                   Item H-100 

Pre-Engineered Steel Hangar 
 

1.0 GENERAL 

 

1.1 Design Build. The intent of these specifications is to describe criteria and quality 

of products to be supplied in the design and construction of a T-Hangar. 

 

This item shall consist of providing and constructing a pre-engineered steel 

hangar building in accordance with these specifications, and in accordance with 

the general design and dimensions shown in the plans. This work shall include 

the construction of foundations and flooring; erection of the structure; 

installation of electrical conduits, outlets and fixtures; installation of various door 

types and sizes; painting and lighting of the hangar; and the furnishing of all 

incidentals necessary to produce a completed unit. This work shall also include 

the testing of the installation, and the furnishing of all incidentals necessary to 

place it in operating condition as a completed unit to the satisfaction of the 

Engineer. 

 

Overall building size shall be such that it will fit within the 247.5 foot long by 60 

foot wide building pad. It shall be 16.5 feet high, with 10 separate private nested 

“Tee” hangar units and two separate storage units, Erect-A-Tube model number 

RN56-45 or approved equal. Clear door opening for each T-Hangar unit will be 

45 feet wide and 14 feet high. Clear interior building depth shall be 37 feet. 

 

This work shall also include the design and construction of concrete apron if 

required to join the hangar to existing pavements. 

 

1.2 Manufacturer shall be regularly engaged in the manufacture of aircraft hangar 

buildings and hangar doors. References shall be provided to the Engineer upon 

request. 

 

1.3 Design criteria and loads shall comply with local and state building codes, and 

shall meet the requirements of the 2021 International Building Code. 

 

1.4 The Contractor shall provide engineering drawings from the hangar 

manufacturer and a foundation plan; both signed and sealed by a professional 

engineer registered in the State of Georgia. Design calculations, drawings and 

documents shall contain information required for permits and approval, and 

sufficient information for building erection. Prior to purchase and install, 

Contractor shall seek review and approval from the owner.
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1.5 The structure shall be constructed in accordance with the manufacturer’s 

instructions and recommendations. 

 

2.0 PRIMARY AND SECONDARY FRAMING 

 

2.1 All primary and secondary framing shall be steel members as designed by the 

manufacturer. 

 

2.2 All primary structural members shall be prepared for painting by removal of oil, 

moisture, and loose mill scale or rust. Structural members shall be shop primed 

in red oxide for temporary protection from the elements meeting Federal 

Specification TT-P-636C or better. 

 

3.0 ROOF AND WALL COVERINGS 

 

3.1 Roof panels shall be 26 gauge Galvalume coated meeting ASTM A-792, with 

aluminum-zinc alloy coating, and painted white. Provide and install 2.75-inch 

fiberglass insulation laminated to polypropylene backing vinyl reinforcement. 

Use metal banding sufficient to adequately secure insulation. Install full length 

continuous 24-inch wide ridge vent and flashing with mesh to prevent blow-in. 

 

3.2 Exterior wall and door panels shall be 26 gauge Galvalume coated meeting 

ASTM A-446 with silicon-polyester coating. Wall sheet shall be full height. 

 

3.3 Interior partition panels shall be 29 gauge Galvalume coated meeting ASTM A- 

446 with no paint. Panels shall be full height from finished floor to underside of 

roof decking. Provide fire wall assemblies, if required. 

 

3.4 Color finish for wall and door panels shall be silicon polyester topcoat over 

polyester washcoat primer for the exterior finished side of the sheet, and 

polyester washcoat primer for unfinished side. The color coating system shall be 

Dexstar 850, or equal, and provide a 25-year warranty. Also see Section 9.0 Paint. 

 

4.0 TRIM, FLASHINGS, CLOSURES AND SEALANTS 

 

4.1 Flashing and trim shall be 26 gauge galvanized steel meeting ASTM A-525, 

coating class G-90. Flashing and trim shall be finished in the same system and 

color as exterior wall panels. 
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5.0 DOORS 

 

5.1 Door framing shall provide for two (2) bi-parting panels of the size required to 

provide full-width clear opening. Standard hangar doors shall be bottom roll, 

top-guided. The clear door height shall be 14 feet. Bottom track shall be steel T 

track. Bottom wheel assembly shall have 6” (min) steel groove wheels with ball 

bearings and axle grease fittings. Top track shall use sealed bearing guides. 

 

Each door panel shall have adequate cane bolt assemblies (minimum 2 for each 

door panel) to resist wind loads and provide positive interior locking. Cane bolts 

shall embed minimum 3” into the concrete floor. 

 

5.2 Each bi-parting hangar door system shall be provided with one 3’-0” x 7’-0” walk 

door within a hangar door panel, near the wall partition. Each end storage unit 

and electrical closet shall each be provided with one 3’-0” x 7’-0” walk door. 

Walk doors shall be 1.75” thick full flush, 20 gauge steel face sheet with honey 

comb core, and commercial grade “entry function” lever handle mortise latch 

hardware. Provide interior emergency lighting and “EXIT” signing for each door 

as required by code. 

 

5.3 Each end storage unit shall also be provided with one 10’ wide x 10’ tall steel 

manually operated, galvanized roll-up door. 

 

5.4 Each walk door shall be provided with a separate Lori commercial grade 

deadbolt (or approved equal) with keyed exterior and thumb latch interior. 

Locks for all doors shall be provided with SD restricted cylinders and keys. Each 

door shall be separately keyed with a master key for all locks. Provide three 

individual door keys and four master keys to the Owner. 

 

6.0 ELECTRICAL 

 

6.1 General. All electrical installations shall comply with applicable codes. 

Contractor shall design the system and provide sealed drawings for permit 

approval. The Contractor shall make all necessary electrical connections to 

produce a completed and operating system. 

 

6.2 Provide new overhead service entry, including new meter and base, to the new 

power panel in the hangar building. Run new any required underground circuit 

in RGS conduit system. All sizes and types shall be as required by local code. 

 

If installed in existing pavement, conduit trench shall be sawcut and excavated. 

Trench shall be backfilled using all quarry-run material (no soil) and 6 inches of 
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asphalt surface. Apply tack coat to edges of existing pavement before placing 

asphalt surface course. 

 

6.3 Hangar building shall be equipped with a distribution panel board located in a 

separate minimum 5’ x 5’ electrical closet, 1-hour fire rated as required by code, 

as a part of the end storage unit with separate exterior access door. Distribution 

panel shall be appropriately sized for the loads (200 amp min.), 24 circuit 

minimum, safety switches as required. Install branch circuits and equipment as 

required. Install 30 amp branch circuits for convenience outlets. 

 

6.4 Each typical hangar unit shall be equipped with two (2) 8’ two lamp LED 

fixtures on a single switch. Mount the fixtures at roof level in the center of each 

unit, left and right, spaced for best interior light distribution. Provide full set of 

spare lamps for each fixture to the Owner. Each hangar unit shall be equipped 

with three (3) 120 VAC unswitched heavy-duty duplex convenience outlets, 

placed on each wing wall and in the tail box. 

 

6.5 Switches and outlets shall be located on the partition walls, with switches located 

near the walk door openings. Provide three-way switch for lighting in the end 

storage units. 

 

6.6 Separate end storage units shall be equipped with three (3) 8’ two lamp LED 

fixtures on single switch, and three (3) 120 VAC unswitched convenience 

outlets. Provide full set of spare lamps for each fixture to the Owner. 

 

6.7 Provide emergency lighting and “EXIT” signing for each door as required by 

code. 

 

6.8 Provide twelve (12) 70 watt HPS exterior wall pack light fixtures, bronze color, 

on photocell controlled circuits (RAB WP1SN70 HPS, or approved equal). 

Mount one unit above each individual hangar door, and one unit at each end of 

the building. Photocell(s) shall have a time delay feature, and shall be aimed to 

prevent false cycling from the airport’s lighting systems such as rotating beacon, 

area lights, and runway lighting. Provide two exterior lighting circuits. One 

circuit shall power three fixtures, one on the northeast short side, and one at the 

approximate center of each long side, controlled by a photo cell. The second 

circuit shall power the remainder of the fixtures and shall be controlled by photo 

cell and motion sensors with adjustable timers. Provide full set of spare lamps for 

each fixture to the Owner. 
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7.0 FOUNDATION AND FLOOR 

 

7.1 The contractor shall provide foundation design shop drawings that have  

been stamped and signed by a licensed engineer in the state of Georgia 

7.2  The minimum compressive strength shall not be less than 4,000 psi at 28  

 days. 

7.3  A moisture barrier consisting of at least 10 mil impervious sheeting must  

 be placed above the base layer prior to pouring foundation. 

7.4 The size and location of any required reinforcement in the foundations,  

 footings or slabs shall be as stated on the plans furnished by the hangar  

 building supplier.  All necessary base plates anchor bolts and foundation ties  

 shall be provided by the hangar building supplier along with a foundation  

 and footing plan to assure proper installation of same. 

7.5 The foundation slab must be properly covered and cured for a minimum  

 of three (3) days prior to the erecting of or placing of any steel hangar  

 members thereon. The floor, either partial or full, must be cured for a period  

 of seven (7) days prior to being used to support any power operated  

 equipment or vehicles. 

7.6 The hangar floor, either full or partial, shall be constructed of the same  

 concrete design proportions used for the footings and foundation walls as a  

 minimum.  The floors shall consist of, as a minimum, a four-inch concrete  

 slab reinforced with 6-6, 10-10 welded wire mesh, or a five inch  

 unreinforced concrete slab, either one on a four-inch sand subbase placed on  

 a well tamped subgrade. 

7.7 Recommendations are provided in the Geotechnical Report by Goodwyn,  

 Mills, and Cawood, Inc., for this project. The general contractor shall obtain  

 a copy of the geotechnical report from the owner for informational purposes.  

 This information shall be confirmed by the Geotechnical Engineer. 

 

 

 

 

8.0 CONCRETE 

 

8.1 Concrete shall meet the requirements of Item P-610, Structural Portland Cement 

Concrete. Contractor shall provide min. two test cylinders from each 50 cubic 

yards of concrete delivered to the site. Provide galvanized keyway or sawn 

joints at maximum 20’ on-centers to control cracking. 

 

9.0 PAINT 
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9.1 All paint shall be siliconized polyester. Exterior siding shall be painted blue with 

white trim to match existing hangars on site. Roof shall be painted white. Colors 

shall be approved by the Owner. 

 

10.0 EARTHWORK 

 

10.1 Contractor shall place excess soil material in the stockpile shown on the plans. 

Earthwork, building subgrade and compaction shall meet the requirements of 

Item P-152. 

 

11.0 EROSION AND SEDIMENT CONTROL 

 

11.1 Erosion and Sediment Control shall meet the requirements of Item C-102. 

 

12.0 PAVEMENT AND RESTORATION 

 

12.1 The site is paved except for the area intended for the hangar building, and is 

sized for the building specified. Any modifications or repairs due to 

construction of the building shall be made at the Contractor’s expense. 



H-100-7 

Statesboro-Bulloch County Airport 

T-Hangar Building 

GMC Project TATL230003 

 

13.0 PERMITS AND INSPECTIONS 

 

13.1 Contractor shall obtain all necessary permits required to perform the work. 

 

13.2 Contractor shall provide testing reports from a certified laboratory for the 

aggregate base course compaction, and for concrete compressive strength. 

 

13.3 Inspections shall be performed as required by the permitting agencies, and also 

by the Owner’s representative as follows: 

 

a. Prior to placing concrete for foundations and floor. 

 

b. After placement of concrete floor, and prior to steel erection to check floor 

slope and door tracks. 

 

c. Final completion. 

 

14.0 WARRANTIES 

 

12.1 Contractor shall furnish standard building and panel finishes warranties offered 

by the manufacturer. Contractor shall furnish written one-year warranty to 

cover workmanship. 

 

15.0 BASIS OF PAYMENT 

 

15.1 All work covered by this section will be paid for at the contract lump sum price 

for “10 Unit T-Hangar Building”. 

 

Payment will be made under: 

 

Item  H-100 10 Unit T-Hangar, Doors Lights, Complete In Place – Lump Sum 
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	I. General
	A. The following clarifications, revisions, additions are hereby made a part of same, and shall be incorporated in the Project Manual, Drawings, and Work of the Contract the same as if originally included in the Bid and Construction Documents.
	B. Bidders shall acknowledge receipt of this Addendum in writing, as provided on the Transmittal Cover Sheet and the Proposal Form.
	C. When a revision and/or addition is called for to the Drawings or Project Manual, they shall be fully coordinated with and carried through all applicable Drawings and portions of the Project Manual, including in part, all related Civil, Landscaping,...

	II. Revisions to Plans and Project Manual
	B. Project Manual
	III. Response to Comments
	IV. Conclusion
	A. This is the end of Addendum Number 1



