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FLEXIBLE PAVEMENT ANALYSIS 

The AASHTO Chart 400-2 (7) following the example in this appendix is for a Flexible 

Pavement, Terminal Serviceability Index (Pt) of 2.5.  (A Pt of 2.0 is used for the analysis of 

pavement overlay only.)  A Pt of 2.0 may also be used when designing temporary or interim 

pavements.  It should be noted that the AASHTO Chart 400-2 may not be used when designing 

for Pt = 2.0.  See Materials & Research for more information when using Pt of 2.0. 

The variables needed to use the Chart 400-2 are Regional Factor, Soil Support Value (S), and 

Average Daily Load (ADL). 

In New Hampshire the following factors are used: 

Regional Factor (takes into account climate differences) 

Coastal Region 2.0 

South and Central Region 2.5 

North Region 3.0 

Soil Support Value (for the top of each course) 

 Range Use 

Crushed stone (very coarse, coarse, fine) 

Reclaimed Stabilized Base (with or 

without extra stone) 

8.5 - 9.0 8.5 * 

Average crushed gravel base course 7.0 - 8.0 7.5 

Bank run, sandy gravel base course 6.2 - 7.0 6.5 

Sand sub-base 5.5 - 6.3 5.5 

Original ground 4.0 - 5.0 4.5 

* The Bureau of Materials and Research prefers to use 8.5. 

Average Daily Load (In the mean year of the twenty-year design period, this factor expresses the 

weight and number of axle-load applications forecast, in terms of equivalent 18 kip single-axle 

loads per day.) 

The ADL forecast is obtained by request to the Traffic Research Section of the Bureau of Traffic. 
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The Chart 400-2 provides the nomograph solution for the weighted Structural Number (SN) for 

the material under the layer being examined.  In lieu of the nomograph solution, an Excel 

worksheet has been developed that can be used to determine the required Structural Number.  A 

copy of the Excel worksheet may be obtained from the Bureau of Materials and Research. 

The value obtained from Chart 400-2 is compared to the computed value (accumulated) for the 

layer being examined using the following pavement layer coefficients.  In order for the design to 

be valid, the cumulative SN must exceed the required SN for each layer. 

Pavement Layer Coefficient used to calculate the SN (per inch of thickness): 

Type of Material SN/inch 

Bituminous Concrete Pavement (wearing course, binder 

course, high strength) 

0.38 

Bituminous Concrete Base 0.34 

Road Mix Pavement (C-2, PMST, etc.) 0.20 

Asphalt Treated Gravel Base     0.24 

Crushed Stone Base (fine gradation)    0.14 

Crushed Stone Base (coarse gradation) 0.14 

Crushed Stone Base (very coarse gradation)  0.14 0.14 

Crushed Ledge Rock      0.10 

Crushed Gravel Base      0.10 

Bank Run Gravel Base     0.07 

Sand Sub-Base     0.05 

Reclaimed Stabilized Base     0.14* 

* Recommended by USACE Cold Regions Research and Engineering 

Laboratory (CRREL), Special Report 94-30: Layer Coefficients for 

NHDOT Pavement Materials (11). 

After computing the pavement structure of the typical section, the computed estimated amounts 

needed for the project should be sent to the Bureau of Materials and Research Pavement 

Management Section together with the proposed pavement design for approval.  The following 

items should be included with the Pavement Design request: 
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 Locus Map/Aerial Photograph 

 ADL  

 Preliminary Engineering Report 

 General Plans (if available) 

 Proposed Profile (if available) 

 Record Construction Plans and Typical Sections (if available) 

 Proposed pavement design/treatment being considered 

 Project schedule and target advertising date with a requested turnaround time 

The Bureau of Materials and Research’s Geotechnical Section provides recommendations for 

areas of extra sand for frost protection and locations of underdrain.  This is specified in a separate 

request to the Geotechnical Section, see Chapter 2. 

EXAMPLE: 

 

 

 

 

 

 

 

Proposed pavement and base, given: 

 

   ADL = 575  Pt= 2.5  R.F. = 2.5 

 

Structural Section SN/inch Cum. SN Required SN 

1” wearing course bituminous concrete 1” x 0.38 = 0.38 0.38  

2” binder course bituminous concrete 2” x 0.38 = 0.76 1.14 3.09 

12” crushed gravel 12” x 0.10 = 1.20 2.34 3.56 

12” gravel 12” x 0.07 = 0.84 3.18 4.65 
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The difference in surface courses SN (cumulative), 1.14 to the required SN of 3.09 indicates a 

need for 1.95 (increased pavement thickness) or a need for 5¼ inches of additional pavement 

thickness (1.95 ÷ 0.38 = 5.13).  Therefore the pavement thickness should be increased to 3” + 

5.5” or a total of 8.5 inches, roundup to the nearest ½ inch; see the attached Sample Analysis 

Trial #1. 

When 8.5 inches of pavement (1” wearing, 2½” binder and 5” base course) is proposed, the 

tabulation looks like this and is satisfactory whereby the cumulative SN exceeds the required SN 

for each layer.  If the Cumulative SN is not larger than the Required SN for every layer, the 

design is not considered to be valid; see the attached Sample Analysis Trial #2. 

Structural Section SN/inch Cum.  SN Required SN 

1.0” wearing courses 1” x 0.38 = 0.38 0.38  

2.5” binder course 2.5” x 0.38 = 0.95 1.33  

5” base course 5” x 0.34 = 1.70 3.03 3.09 

12” crushed gravel 12” x 0.10 = 1.20 4.23 3.56 

12” gravel 12” x 0.07 = 0.84 5.07 4.65 

 

 

 



Highway Design Manual 

November 2014 

 

APPENDIX 7-1 

5 

 

 

 

 



5/
28

/2
01

1

FL
EX

IB
LE

 P
A

VE
M

EN
T 

D
ES

IG
N

P
R

O
JE

C
T:

SA
M

PL
E

D
E

S
C

R
IP

TI
O

N
:

S
TA

TE
 N

U
M

B
E

R
:

SA
M

PL
E

M
E

A
N

 Y
E

A
R

 A
D

L:
57

5
R

E
G

IO
N

 F
A

C
TO

R
:

2.
5

D
E

S
IG

N
 P

E
R

IO
D

:
20

 y
ea

rs
TE

R
M

IN
A

L 
S

E
R

V
IC

E
:

2.
5

C
O

M
P

IL
E

D
 B

Y
:

S
A

M
P

LE
C

H
E

C
K

E
D

 B
Y

:
S

A
M

P
LE

D
E

P
TH

W
ea

rin
g 

co
ur

se
 p

av
em

en
t

1.
00

0.
38

B
in

de
r c

ou
rs

e 
pa

ve
m

en
t

2.
00

0.
38

7.
50

3.
09

C
ru

sh
ed

 G
ra

ve
l

12
.0

0
0.

10
6.

50
3.

56

G
ra

ve
l

12
.0

0
0.

07
4.

50
4.

65

FO
R

 F
U

TU
R

E
 O

V
E

R
LA

Y
S

H
B

P
 (R

E
Q

'D
 S

N
-A

C
TU

A
L 

S
N

)
3.

09
-

1.
14

=
1.

95
H

B
P

 (S
N

/in
)

/
0.

38

FU
TU

R
E

 O
V

E
R

LA
Y

S
 R

E
Q

U
IR

E
D

:
5 

1/
4

in
ch

es

N
O

TE
:

R
E

M
A

R
K

S
:

1.
20

0.
84

2.
34

3.
18

C
O

U
R

S
E

S
O

IL
 

S
U

P
P

O
R

T 
FA

C
TO

R

S
N

S
N

/in
LA

Y
E

R
C

U
M

U
LA

TI
V

E

0.
76

1.
14

R
E

Q
'D

 S
N

0.
38

0.
38

A
A

SH
O

 1
97

2 
In

te
rim

 D
es

ig
n 

G
ui

de
 A

na
ly

si
s

S
am

pl
e 

A
na

ly
si

s 
- T

ria
l #

1

S
pe

ci
fy

 a
dd

iti
on

al
 s

an
d 

w
he

re
 re

co
m

m
en

de
d 

by
 B

ur
ea

u 
of

 M
at

er
ia

ls
 a

nd
 R

es
ea

rc
h 

to
 m

ee
t f

ro
st

 re
qu

ire
m

en
ts

C
on

cl
us

io
ns

:
1.

 D
es

ig
n 

is
 n

ot
 v

al
id

. R
eq

ui
re

d 
S

tru
ct

ur
al

 N
um

be
r (

S
N

) e
xc

ee
ds

 th
e 

cu
m

ul
at

iv
e 

S
N

 fo
r e

ve
ry

 la
ye

r.
2.

 In
cr

ea
se

 to
ta

l p
av

em
en

t t
hi

ck
ne

ss
 to

 8
-1

/2
 in

ch
es

 a
nd

 re
-r

un
 a

na
ly

si
s.

19
72

In
te

rim
G

ui
de

_S
am

pl
es

.x
ls

/S
am

pl
e_

Tr
ia

l#
1

Highway Design Manual
November 2014

APPENDIX 7-1

Highway Design Manual
November 2014

APPENDIX 7-1

6

TRIAL #1



5/
28

/2
01

1

FL
EX

IB
LE

 P
A

VE
M

EN
T 

D
ES

IG
N

P
R

O
JE

C
T:

SA
M

PL
E

D
E

S
C

R
IP

TI
O

N
:

S
TA

TE
 N

U
M

B
E

R
:

SA
M

PL
E

M
E

A
N

 Y
E

A
R

 A
D

L:
57

5
R

E
G

IO
N

 F
A

C
TO

R
:

2.
5

D
E

S
IG

N
 P

E
R

IO
D

:
20

 y
ea

rs
TE

R
M

IN
A

L 
S

E
R

V
IC

E
:

2.
5

C
O

M
P

IL
E

D
 B

Y
:

S
A

M
P

LE
C

H
E

C
K

E
D

 B
Y

:
S

A
M

P
LE

D
E

P
TH

W
ea

rin
g 

co
ur

se
 p

av
em

en
t

1.
00

0.
38

B
in

de
r c

ou
rs

e 
pa

ve
m

en
t

2.
50

0.
38

5.
00

0.
34

7.
50

3.
09

C
ru

sh
ed

 G
ra

ve
l

12
.0

0
0.

10
6.

50
3.

56

G
ra

ve
l

12
.0

0
0.

07
4.

50
4.

65

FO
R

 F
U

TU
R

E
 O

V
E

R
LA

Y
S

H
B

P
 (R

E
Q

'D
 S

N
-A

C
TU

A
L 

S
N

)
3.

09
-

3.
03

=
0.

06
H

B
P

 (S
N

/in
)

/
0.

38

FU
TU

R
E

 O
V

E
R

LA
Y

S
 R

E
Q

U
IR

E
D

:
1/

4
in

ch
es

N
O

TE
:

R
E

M
A

R
K

S
:

0.
95

1.
33

B
as

e 
co

ur
se

 p
av

em
en

t (
2 

LI
FT

S
)

1.
70

3.
03

R
E

Q
'D

 S
N

C
O

U
R

S
E

S
O

IL
 

S
U

P
P

O
R

T 
FA

C
TO

R

S
N

S
N

/in
LA

Y
E

R
C

U
M

U
LA

TI
V

E

0.
38

1.
20

0.
84

0.
38

4.
23

5.
07

A
A

SH
O

 1
97

2 
In

te
rim

 D
es

ig
n 

G
ui

de
 A

na
ly

si
s

S
am

pl
e 

A
na

ly
si

s 
- T

ria
l #

2

S
pe

ci
fy

 a
dd

iti
on

al
 s

an
d 

w
he

re
 re

co
m

m
en

de
d 

by
 B

ur
ea

u 
of

 M
at

er
ia

ls
 a

nd
 R

es
ea

rc
h 

to
 m

ee
t f

ro
st

 re
qu

ire
m

en
ts

C
on

cl
us

io
ns

:
1.

 D
es

ig
n 

is
 v

al
id

.
2.

 D
iff

er
en

ce
 b

et
w

ee
n 

th
e 

cu
m

ul
at

iv
e 

S
tru

ct
ur

al
 N

um
be

r (
S

N
) o

f 3
.0

3 
an

d 
th

e 
re

qu
ire

d 
S

N
 o

f 3
.0

9 
fo

r t
he

 b
in

de
r c

ou
rs

e 
la

ye
r 

is
 n

eg
lig

ib
le

 a
nd

 is
 ig

no
re

d.
 

19
72

In
te

rim
G

ui
de

_S
am

pl
es

.x
ls

/S
am

pl
e_

Tr
ia

l#
2

Highway Design Manual
November 2014

APPENDIX 7-1

Highway Design Manual
November 2014

APPENDIX 7-1

7

TRIAL #2
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