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21
2.2.2
Tensile Stain
Tensile stain
Equivalent Axle Load Factor (EALF)
( 18,000 82 )
EALF
(Terminal Conditions) EALF
EALF AASHO Road Test
(American Association of State Highway and Transportation Officials:AASHTO,1972)
EALF
Theoretically Critical Stress Critical stain

Failure Criteria



EALF

AASHTO
EALF
eal fTE
EALF = (.8 ]

Log( 6 19 = 4.7%0g(18+1)- 4.79 log(Lx+L2 + 4.33logL2+ (G/BX- (G,/ B

/ \

G 1= log fj_ffé

V /

0.081 {Lx+ 123
(SN +1)59L2'3

Bx=10.40 +

AN = X
18 = 18,000
Lx = single axle, tandem axle  tridem axle
()
N 112 3 single axle, tandem axle
tridem axle
SN = modulus
P =

EALF AASHTO



Asphalt Institute

AASHTO P,
=25 SN=5 2.2
Theoretical Analysis
EALF Theoretical Analysis Failure
Criteria Cracking
Nf=m~HE]h
N f = fatigue cracking
= tensile strain
A = elastic modulus (psi)
/1,/2 13 =
= 0.0796 13.291 0.854
Asphalt Institute
= 0.0685 15.671 2.363 Shell
Deacon (1969) b 2 EALF
EALF = 86 = (14
6 (single axle) Deacon
EALF = (Lv18)4
Lx = ()
tandem axle tridem axle EALF
EALF = (LA/

Ls

Lx( )



Axle
Load

(Ib)
1000
2000
3000
4000
5000
6000
7000
8000
9000
10,000
11.000
12.000
13.000
14,000
15.000
16,000
17,000
18,000
19.0
20.0
21.000
22.0
23,0
24,0
25,000
26,0
27,0
28.0
29,0
30,0
31,000
32,0
33,0
34,0
35,0
36,0
37,0
38,000
39,0
40,0

- Asphalt Institute

22  EALF

Equivalent axle load factor

Single
axles
0. 2
0. 018
0. 072
0. 209
0. 5
0.01043
0.0196
0.0343
0.0562
0.0877
0.1311
0.189
0.264
0.360
0.478
0.623
0.796
1. 0
124
151
1.83
2.18
2.58
3.03
3.53
4.09
471
5.39
6.14
6.97
7.88
8.88
9.98
11.18
12.50
13.93
15.50
17.20
19.06
21.08

Tandem

axles

0. 688
0.01008
0.0144
0.0199
0.0270
0.0360
0.0472
0.0608
0.0773
0. 71
0.1206
0.148
0.180
0.217
0.260
0.308
0.364
0.426
0.495
0.572
0.658
0.753
0.857
0.971
1.095
123
1.38
153
1.70
1.89
2.08

Tridem
Axles

ee- o o
o w NN

0.008
0.011
0.014
0.017
0.022
0.027
0.033
0.040
0.048
0.057
0.067
0.080
0.093
0.109
0.126
0.145
0.167
0.191
0.217
0.246
0.278
0.313
0.352
0.393
0.438
0.487

Axle
Load

(Ib)
41,0
42,0
43,0
44,0
450
46,0
47.0
48,0
49,0
50,0
51,0
52,0
53,0
54,0
55.000
56,0
57,000
58,0
59,0
60,0
61,0
62,0
63,000
64,0
65,000
66,0
67,0
68,0
69.000
70,0
71,000
72,0
73,0
74,0
75,000
76,000
77,0
78,0
79,000
80,0

Single
axles
23.27
25.64
28.22
31.00
34.00
37.24
40.74
44.50
48.54

52.88

Equivalent axle load factor
Tandem
axles
2.29
251
2.76

3.
327
3.55
3.85
417
451
4.86
5.23
5.63
6.04
6.47
6.93
741
792
8.45
9.01
9.59
10.20
10.84
11.52
12.22
12.96
13.73
1454
15.38
16.26
17.19
18.15
19.16
20.22
21.32
22.47
23.66
2491
26.22
27.58
28.99

Tridem
Axles
0.540
0.597
0.658
0.723
0.793
0.868
0.948

1.033
112
122
132
143
154
1.66
1.78
191

2.05

2.20
2.35
251
2.07
2.85
3.03
3.22
341
3.62
3.83

4,05

4.28

452

477

5.03
5.29

557
5.86

6.15

6.46
6.78
711

7.45

10



2.3

(Fixed

Costs)

(Truck Capital Costs)

(Vehicle Registration Fees)

(Crew Salaries and Allowances)

(Overhead Costs)

(Ru

(Annual Insurance Costs)

nning Costs)

(Fuel Costs)

(Lub
(Tire Costs)

ricating Qil Costs)

(Maintenance Costs)

(Import Duties)
:VAT)

(Economic  Costs)

(Excise Tax)

(Value Added Tax



2. (Financial Costs)

(Transfer Payment)

2.4 (Free Speed)

VALLENTINE.LAURIE&DAVIES ~ CALCULATION OF ROAD USER COSTS FOR HAT-
YAl BY-PASS AND ROUTE 35 IMPROVEMENT FEASIBILITY STUDIES

2.3
2.3
()
6 80
10 80

80
80



13

2.5 (Annual  Kilometer and
Average Speed)

(Average Lifetime

Speed)
(Fixed Costs) (Running Costs)
1
(Average
Speed)
KAMPSAX INTERNATIONAL A/S  STUDY OF TRUCKING
INDUSTRY:PHASE Il 1 1
2.4
2.4
()
()
6 40,000 60
10 85,000 60
120,000 55

120,000 55



2.5

2.5
()
6 15
15
10 25
25
45
45
45
45
2.6
26.1
JAN DE WEILLE
QUANTIFICATION OF ROAD USER SAVING .. 1965

HIGHWAY DESIGN AND MAINTENANCE STANDARDS MODEL

WORLD BANK
4

. .1987

JAN DE WEILLE

60
55
60
55
55
50
55
50

14

THE
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2.6.2

. 2513
T.P.O. Sullivan and Partners

.. 2519 VALENTINE,LAURIE&DAVIES
STANDARDIZATION OF VEHICLE OPERATING COST FOR THAILAND
T.p.0. SULLIVAN AND PARTNERS
.. 2526

CALCULATION OF ROAD USER COSTS FOR HAT-YAI BY-PASS AND
ROUTE 35 IMPROVEMENT FEASIBILITY STUDIES

.. 2526 KAMPSAX INTERNATIONAL
AlS
2
(Fixed Costs) (Running Costs)
(Back Haul)
.. 2531 KAMPSAX INTERNATIONAL A/S

.. 2526
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10

(Fixed Cost)
(Truck Capital Costs)
(Vehicle Registration Fees)
(Crew Salaries and Allowances)
(Overhead Costs)

(Annual Insurance Costs)

(Running Costs)

(Fuel Costs)

(Lubricating Qil Costs)
(Tire Costs)

(Maintenance Costs)

(2536)
2 (Running Costs)
(Fixed Costs)

(The Type of Vehicles)
(The speed of the Vehicles)
(The rate of rise and fall of the road)
(The curvature of the road)
(The Type of roadway surface)



17

.. 2542

(Truck Benefit)

.. 2536

STUDY OF TRUCKING INDUSTRY:PHASE 1l 1988
KAMPSAX INTERNATIONAL A/S (Truck
Operation Costs)
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