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Chapter 1
Introduction

1-1. The wheel configuration fdr a dual-tandem axle is as
follows C

The 40 Kip load is applied over 8 tires. Thus, each tire
bears 5000 Lbs (22.2 kN) load with 100 Psi (690 kPa) tire
pressure. The contact area of each tire, Ac= Load of each
tire/tire pressure = 5000/100 = 50 in.2 (8.2 x 10% mm<).
The dimension of the contact area is :

From Eq.1.7. (Lecture Text) : \//

JAc/o0.5227 = 50/0.5227
9.78 in. (248 mm). V//,
0.6 L = 5.87 in (149 mm.)

The most realistic contact area consisting a
rectangle and two semi-circles as shown “in following

L

L]

width

figure :
97800 ____,
IST Q
- 4
3 [ ~
o
3 Each tire imprint,if considered
as a rectangular area,should have
i a length Of 0.8712 L, or 8.52 in.
and a width of 0.6 L, or 5.87 in.
: — E
< /7

&- 4& I"D.

Freezing Index = (32 - 24) x 30 +(32 + 3) x 31 + (32 - 14) x 31 + (32 - 16)
- X 28 + (32 - 22) x 31 + (32 -25) x 30 = 2851 degree days.

Yes, this value is likely to be different because the last few days in
October and the first few days in May may have mean daily temperatures
lower than 32°F, so the degree days for these two months may not be zero.



Chapter 2
Stresses and Strains in Flexible Pavements
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Chapter 3
KENLAYER Computer Program

1 (1) NPROB

Problem 3.1

2 0 1 1 (3) MATL NDAMA NPY NLG
0.001 (4) DEL

2 1 80 1 O (5) NL NZ ICL NSTD NUNIT

12 (6) TH
0.35 0.35 (7) PR
0 (8) zcC

1 (9) NBOND
3000 3000 (11) E
(13) LOAD
100 (14) CR CP
(16) NR
(17) RC
2 (25) NOIAY ITENOL
0 2 0 (26) LAYNO NCIAY
2 12  (27) ZCNOL
O 0 O 0.01 (28) RCNOL XCNOL YCNOL SLD DELNOL
(29) REILAX
0 (30) GaM
0.6 (31) K2 KO .
0.6 (31) K2 KO . )Tz
3000 (33) PHI K1 ASWET : O, 0533 2 )
3000 (33) PHI K1

= 0O

. 'S
LRLNG

COOOKHRKHROKKENO
o,

1 (1) NPROB
PROBLEM 3.2
1 0 1 1 (3) MATL NDAMA NPY NLG
0.001 (4) DEL
2 2 80 5 0 (5) NL Nz ICL NSTD NUNIT
(6) TH

0.5 (7) PR
8 (8) zc > .
(9) NBOND . b / ",
00000 10000 (11) E dnswer 4 25 .
(13) LoAD o.0Z3%] /7
.308 80 (14) CR CP * .
(16) XR 1/. 3929 s

(17) R

(6]

OHOOONKHOO®

1 (1) NPROB
PROBLEM 3.3
0 1 1 (3) MATL NDAMA NPY NLG
.001 (4) DEL
1 80 9 0 (5 NL Nz ICL NSTD NUNIT
(6) TH
5 0.5 (7) PR
(8) zc ery: 2o = -0
& answ o685 E-04
1500000 30000 (11) E .
2 (13) LOAD 0.08/°9 1,
12.616 100  (14) CR CP |
1 (19) NeT
60 28 0 0 (20) XW YW XPT

HoOOoOOWNOK



1 (1) NPROB
PROBLEM 3.4

1 0 1 1 (3) MATL NDAMA NPY NLG
0.001 (4) DEL

3 2 80 9 0 (5) NL NZ ICL NSTD NUNIT
5.75 23 (6) TH

0.5 0.5 0.5 (7) PR

5.75 28.7501 (8) zc

1 (9) NBOND

400000 20000 10000 (11) E

0 (13) LOAD

9.213 150 (14) CR Cp

1 (16) NR

0 (17) RC

2 (1) NPROB
PROBLEM 3.5 (a)

AIsWE? :
- 7289 E-o04
) 0bS E-03

2 0 1 1 (3) MATL NDAMA NPY NLG
0.001 (4) DEL

4 2 80 9 0 (5 NL Nz ICL NSTD NUNIT

8 2 2 (6) TH

0.45 0.3 0.3 0.4 (7) PR

8 12.0001 (8) ZC

1 (9 NBOND

500000 30000 15000 5000 (11) E

0  (13) 10AD

4.5 75 (14) CR CP

1 (16) W

0 (17 RC

3 15 (25) NOLAY ITENOL

2 0 3 0 4 1 (26) LAYNO NCIAY

9 11 13  (27) zCNOL

0 0 0 O 0.01 (28) RCNOL XCNOL YCNOL SLD DELNOL

0.5 (29) RELAX .

145 135 135 130 (30) GAM agnswer

0.5 0.6 (31) K2 KO —

0.5 0.6 (31) K2 KO ~ ). ol E-24
6.2 1110 178 0.8 (31) K2 K3 K4 KO

0 10000 (33) PHI K1 2.84SE o4
0 10000 (33) PHI K1

1827 7682 3020  (33) EMIN EMAX K1

PROBLEM 3.5 (b)

2 0 1 1 (3) MATL NDAMA NPY NLG

0.001 (4) DEL

3 2 80 9 0 (5) NL Nz ICL NSTD NUNIT

8 4 (6) TH

0.45 0.3 0.4 (7) PR

8 12.0001 (8) zC

1 (9) NBOND

500000 20000 5000 (11) E

0 (13) LoAD .

4.5 75 (14) CR CP answer .

1 (16) ™R —

0 (17 RC — [ 940E -o4-
2 15 (25) NOLAY ITENOL -

2 0 3 1 (26) IAYNO NCLAY 2 883 £-04-
9 13  (27) ZCNOL

0 0 0 0O 0.01 (28) RCNOL XCNOL YCNOL SLD DELNOL

0.5 (29) RELAX

145 135 130 (30) GAM

0.5 0.6 (31) K2 KO

6.2 1110 178 0.8 (31) K2 K3 K4 KO
10000 10000 (33) PHI K1
1827 7682 3020 (33) EMIN EMAX K1



1 (1) NPROB
PROBLEM 3.6
2 1 1 1 (3) MATL NDAMA NPY NLG
0.001 (4) DEL
3 0 80 9 O (5) NL NZ ICL NSTD NUNIT
4 8 (6) TH
0.4 0.3 0.45 (7) PR
1 (9) NBOND
400000 10000 10000 (11) E
1 (13) LOAD
.5 75 (14) CR CP
(19) NPT
13.5 0 0 0 4.5 0 6.75 (20) XW YW XPT
15 (25) NOLAY ITENOL
0 (26) LAYNO NCLAY
(27) ZCNOL
0 0 O 0.01 (28) RCNOL XCNOL YCNOL SLD DELNOL
.5 (29) RELAX
45 135 0 (30) GAaM
5
0

0.6 (31) K2 KO
8000 (33) PHI K1 answer : S . 49 7’1?4)’5
(46) NLBT NLTC

(47) INBT

(48) INTC

36500  (49) TNIR

0.0796 3.291 0.854 (50) FT1 FT2 FT3

1.365E-09 4.477  (51) FT4 ETS

000
1

WHROOHOOAANMHEOW:

1 (1) NPROB

PROBLEM 3.7

2 1 1 1 (3) MATL NDAMA NPY NLG

0.001 (4) DEL

6 0 80 9 0 (5) NL NZ ICL NSTD NUNIT
2 2 2 2 (6) TH

4 0.3 0.3 0.3 0.3 0.45 (7) PR
(9) NBOND
00000 50000 40000 30000 20000 10000 (11) E
(13) LOAD
5 75 (14) CR CP
(19) NPT

13.5 0 0 0 4.5 0 6.75 (20) XW YW XPT
15 (25) NOLAY ITENOL
0 3 0 4 0 5 0 (26) LAYNO NCLAY
7 9 11 (27) ZCNOL
0 0 0 0.01 (28) RCNOL XCNOL YCNOL SLD DELNOL
(29) RELAX
135 135 135 135 130 (30) GAM
0.6 (31) K2 KO
0.6 (31) K2 KO
0.6 (31) K2 KO
0.6 (31) K2 KO
8000 (33) PHI K1
8000 (33) PHI Kl answer: 5,08 ﬂegrj
8000 (33) PHI K1
8000 (33) PHI K1
1 (46) NLBT NLIC
(47) LNBT
(48) INTC
36500  (49) TNIR
.0796 3.291 .854 (50) FT1 FT2 FT3
1.365E-09 4.477  (51) FT4 FTS

.

OFRHOOOOOOOOHOOUINBROWDKHIBKORM
Rt LR ¢ ;



1 (1) NPROB

PROBLEM 3.8
0 1 1 (3) MATL NDAMA NPY NLG

.001 (4) DEL
1 80 9 0 (5) NL NZ ICL NSTD NUNIT
8 (6) TH

.4 0.3 0.45 (7) PR

(8) zC M

(9) NBOND gnswer: 29856 E+ o4 psc
00000 8000 10000 (11) E .

(13) LOAD v |94 o023 Psa

75 (14) cR cp
(19) NPT /.11 3 P~

13.5 0 6.75 (20) XW YW XPT .
15 (25) NOLAY ITENOL —3 083 Pso
0 (26) LAYNO NCILAY )
(27) ZCNOL
0 0 0 0.01 (28) RCNOL XCNOL YCNOL SLD DELNOL

.5  (29) RELAX

45 135 0 (30) GAM

.5 0.6 (31) K2 KO

8000 8000  (33) PHI Kl

H A AOANORWON
(5]

OCHOOOAONKFHOR N

1 (1) NPROB

PROBLEM 3.9

3 0 1 1 (3) MATL NDAMA NPY NLG

0.001 (4) DEL

2 1 80 1 0 (5) NL NZ ICL NSTD NUNIT

8 (6) TH . -
o @ GnSWEY : 0.0)56) M., @e1b65)m.
1 (9) NBOND 0.0195) m,, oco2e08é 1,
0 10000 (11) E . .

0 (13) LOAD N 2022 /74
6 75 (14) CR CP ‘ ©.02087 M., ' 22 7,
1 (16) MR

0 (17) Rc

0 (36) DUR

1 1 (37) NVL INV

6 (38) NTYME

0 0.01 0.1 1 10 100 (39) TYME

0.113 70 (41) BETA TEMPREF
0.000002 2.37E-06 3.81E-06 4.38E-06 4.57E-06 0.0000046 (42) CREEP

70 (44) TEMP

1 (1) NPROB
PROBLEM 3.10

3 1 1 1 (3) MATL NDAMA NPY NLG
0.001 (4) DEL

2 0 80 9 0 (5) NL NZ ICL NSTD NUNIT

8 (6) TH

0.5 0.5 (7) ER

1 (9) NBOND

0 10000 (11) E - o 7 rs
0  (13) LOAD gnswey: 2/ o2 &

6 75 (14) CR CP

1 (16) NR

0 (17) RC

0.1 (36) DUR

1 1 (37) NVL INV

11 (38) NTYME

0.001 0.003 0.01 0.03 0.1 0.3 1 3 10 30 100 (39) TYME



0.113 70 (41) BETA TEMPREF

2.04E-06 2.12E-06 2.37E-06 2.92E-06 3.81E-06 4.19E-06 4.38E-06
4.49E-06 4.57E-06 0.0000046 0.0000046 (42) CREEP

70 (44) TEMP

1 1 (46) NLBT NLTC

1 (47) LNBT

2 (48) LNTC

100000 (49) TNLR

0.0796 3.291 0.854 (50) FT1 FT2 FT3

1.365E-09 4.477 (51) FT4 FT5

-

L

LW WA nppmy shoald be 2 Fo get Hhe FollowiE

1 @3 I (3) MATL NDAMA NPY NLG Damage 7270 Gue Jo max Aonsile
0.001 (4) DEL

3 0 80 9 0 (5 NL Nz ICL NSTD NUNIT S#rqin = o o 9’35’7 90 féq’é o<
8 03(56,) Tl;.45 (7) PR 7"0 4?)@)‘?9%&/ 5‘7‘74/') = ?003809’
(9) NBOND
40000 23000 11000 (11) E
(13) LOAD
52 70 (14) CR CP
(19) NPT
8 13.5 0 0 0 3.375 0 6.75 (20) XW YW XPT
1 (46) NLBT NLIC
(47) LNBT Gnswer I [D 0D Jers
(48) INTC
200000 (49) TNLR
0.0796 3.291 0.854 (50) FT1 FT2 FT3
1.365E-09 4.477 (51) FT4 FT5

>

WHERERMWUBNSHOON

3 (1) NPROB

Problem 3-12(a)

2 1 1 1 (3) MATL NDAMA NPY NLG

0.001 (4) DEL

7 2 80 9 0 (5) NL NZ ICL NSTD NUNIT

2 2 2 2 2 2 (6) TH

0.35 0.35 0.35 0.35 0.35 0.35 0.45 (7) PR

1 (9) NBOND

120000 100000 80000 68000 40000 20000 5000 (11) E
(13) LOAD
100 (14) CR CP
(16) NR
(17) RC

15 (25) NOLAY ITENOL
0 2 0 3 0 4 (] 5 0 6 (o] 7 1 (26) LAYNO NCLAY
3 5 7 9 11 13 (27) ZzZCNOL

0 0 O 0.01 (28) RCNOL XCNOL YCNOL SLD DELNOL

.5 (29) RELAX .
35 135 135 135 135 135 115 (30) cAM

.5 0.6 (31) K2 KO

.5 0.6 (31) K2 KO

.5 0.6 (31) K2 KO

5 0.6 (31) K2 KO

5 0.6 (31) K2 KO

5 0.6 (31) K2 KO

2 1110 178 0.8 (31) K2 K3 K4 KO

10000 (33) PHI
10000 (33) PHI
10000 (33) PHI
10000 (33) PHI
10000 (33) PHI

OCOOCO0OO0OMNOOO0OOOCOOCHOOHKHKNOHRHOMO

AREEAR



0 10000 (33) PHI Kl
1827 7682 3020 (33) EMIN EMAX K1
0 1 (46) NLBT NLTC
7 (48) INTC .
1000  (49) TNIR gnswer = |. 89 yeq/.j
1.365E-09 4.477 (51) FT4 FT5
Problem 3-12 (b)
2 2 1 1 (3) MATL NDAMA NPY NLG
0.001 (4) DEL
2 2 80 9 0 (5 NLNZ ICL NSTD NUNIT
12 (6) TH
0.35 0.45 (7) PR
1 (9) NBOND
10000 3020 (11) E
(13) LOAD
100  (14) CR CP
(16) MR
(17) RC
15 (25) NOLAY ITENOL
0 2 1 (26) LAYNO NCLAY
13 (27) ZCNOL
0 0 0 0.01 (28) RCNOL XCNOL YCNOL SLD DELNOL
(29) RELAX
115  (30) GAM
0.6 (31) K2 KO
6.2 1110 178 0.8 (31) K2 K3 K4 KO
10000 10000  (33) PHI K1
1827 7682 3020 (33) EMIN EMAX K1
0 1 (46) NLBT NLTC > - y
2 (a8 Gnsw € 24.' 22 Years
1000  (49) TNLR
1.365E-09 4.477 (51) FT4 FTS
Problem 3-12(c)
2 2 1 1 (3) MATL NDAMA NPY NLG
0.001 (4) DEL
2 2 80 9 0 (5) NL Nz ICL NSTD NUNIT
12 (6) TH
0.35 0.45 (7) PR
1 (9) NBOND
10000 3020 (11) E

OHOOBMBHMHNOKR OO
(S e

0 (13) LOAD
6 100 (14) CR CP

1 (16) MR

0 (17) RC

2 15 (25) NOLAY ITENOL

1 0 2 1 (26) LAYNO NCLAY

6 13 (27) ZCNOL

0 0 0 0 0.01 (28) RCNOL XCNOL YCNOL SLD DELNOL
0.5 (29) RELAX

135 115 (30) GAM

0.5 0.6 (31) K2 KO

6.2 1110 178 0.8 (31) K2 K3 K4 KO

40 10000 (33) PHI K1

7682 3020 (33) EMIN EMAX K1

0 1 (46) NLBT NLTC y =

2 (48) INTC ansWEY I 728 Years
1000 (49) TNLR

1.365E-09 4.477 (51) FT4 FT5
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