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�	�
�� ESWL :3�4�; Navy Method
�	�
�� ESWL  8�9��9��3��9:3�����JKL
��� 2 �-+�
�	�
�� ESWL  ����9N��	
O:3�4�; Load Classification Number 

(LCN)
�	�
�� ESWL ����9N��	
O :3�4�; (FAA)
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��9 
��+,���-	.//0��1���23��4 Equivalent Single Wheel Load (ESWL) 

� 	�
��	���X��
� ���	�
	,���3�+,���-	2���/�O
_�����2T
��2����+,���-	2���8�9
���������^	N������X��	-�NW��+,���-	2���/�O
_��2�R�������,��4�N
-+9 	�

�3�-���2��/8�92���/�O
_�� 

� NW��`	2O�
1��N,��4�a3��+2
�	4W� Equivalent Axle Loads Factor (EALF)
��T
�2�c.�
-_�2/
�	�a3�	,���3�+,���-	/�O
_��8�9
X��O1 (Standard Axle 

Load) 2�W�	-� 18,000 T��31 (2���23��4) ��� 32,000 T��31 (2���N0W)

	�
���+,���-	.//0����23��4 (ESWL)
Equivalent Single Wheel Load (ESWL) �/��X]9 	�
����W4��
9 

N4�/2N�� 	�
��W�O-4��2	�3��	���23��4��]�9������^3�3�^3��]�9/NW�
2�W�	-���W4��
9 N4�/2N�� 	�
��W�O-4��2	�3��		�^W/�����//�		4W� 1 
���
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�4�;N,��4��� ESWL :3�4�;	,���3���
�NW�	�
��W�O-42�W�	-� (Equal Deflection) 
�NW���W4��
92�W�	-� (Equal Stress) 
:3�����JKL8�9�0\�2�N (One Layer) ����JKL.�9�-+� (Two Layer)
O,����W9��/	�
��W�O-4.09.̂3j���O����N0W��2T�����T�9O�/N4�/�]	��

�
�24��	��S�4��NW���W�O-4.09.̂3��2	�3�O�����3�����]�9 ���4��2N�R���28�����̂3
	]�9	��9
��4W�9����-+9.�9��N4�/�]	/�	
�3-���]�9

��W4�9�������4�; ESWL ��	�
��	���.��/���
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�� ESWL 8�9��9��3��9:3�4�; Equal 
Stress
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	�
�� ESWL 8�9��9��3��9:3�4�; Equal Stress

	�
N,��4�O�/�JKL.
̂Ta3�4W�
� ��N4�/�]	 0-d/ 2 σZ ��2	�3�����N0W (2xPd/2) ��2�W�	-������
23��4 Pd/2

� � � � + �
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� ��N4�/�]	 d/2-2Sd ��W4��
9��2	�3��	����-+9.�9��\����-�
	-�a3� NW� σZ .09	4W���W4��
9��2	�3��	���23��4 

� ��N4�/�]		4W� 2Sd �9aT���4S�8�9��W4��
9��2	�3\����-�
	-�/����/�	

	�
�� ESWL 8�9��9��3��9:3�4�; Equal Stress

 ��	�JKL8�9�0\�2�N NW���W4��
9 (σZ) ���^3�3 o
j���O��+,���-		
��,���2TU��R+���49	�/8]+���0W	-�O-4�T
 3 
T
�	�
 NR�

�N4�/�]	 (z) 
� -  R+ � - -
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�
-c/8�9�R+���.-/S-. (a) 
��
93-��/����� (p) 
3-9�-+�NW� p 2�W�	-��OW�+,���-	���OW�9	-� NW� σZ 8]+���0W	-� z/a 
2�W��-+� �
R��	�-���]�9 X]9�/��+,���-	��OW�9	-��OWX���+,���-	
O
9S�4.-/S-.2�W�	-� NW� σZ ��2�W�	-�
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z
a

pzσ

σz= f(z/a)
	
��
 stress �������

z/a =     K� = ��������
/ K
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P
p
Kz
π
'=

z/ K�= a

πp
P=

PKz =

	�
�� ESWL 8�9��9��3��9:3�4�; Equal Stress
.
^T N4�/���8�9 Flexible Pavement =K(P)1/2

 NW� K 8]+���0W	-�N^�j��8�93�����N4�/3-��/�����8�9
�������������	./	�
 3-9	�W�4.�/�
X�� ESWL 8�9�+,���-	���
N0W:3�4�;	
�` 

PKz =
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.//O�����+,���-	���8�9�����������3�-��,����2	�3�
9��3���W49

��4W�9N4�/�]	 d/2 ��� 2Sd 2TU�2.��O
9 	,���3�̂3 A ��� B ��	2.��
O
9
��4W�9 A ��� B NW� ESWL ��N4�/�]	 z �3 o 	Z.�/�
X	,���3a3� 

PKz =

KPz loglog
2
1log +=
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�� ESWL 8�9��9��3��9:3�4�; Equal Stress
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	�
�� ESWL 8�9��9��3��9 3�4�4�; Equal Deflection
The Asphalt Institute 	,���3	�
4�2N
���1����
93-��/�����23��4

������N0W2�W�	-� ���NW�	�
�
3̂O-42�R��9��	�+,���-	8�9	�̂W/���/NW�
2�W�	-�	�
�
̂3O-42�R��9��	�+,���-	8�9���23��4.//0��1���̂323�4	-�
./	�
8�9�0\�2�N
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	�
�� ESWL 8�9��9��3��9 3�4�4�; Equal Deflection
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NW�	�
�
^3O-4 F1 /NW�.09.̂3�O�c0��1	��98�9���23��4 ���
8]+���0W	-��-O
�.W4� z/a NW� 	Z8]+���0W	-� �-O
�.W4� z/a ��� r/a

	�
�� ESWL 8�9��9��3��9 3�4�4�; Equal 
Deflection

�������	
�� 1 O��9	�
�� ESWL 8�9���N0W\]�9/c0��1	��9����W�9
	-� 89 \/. �+,���-	�OW�������-	 11,340 		. �
93-��/ ����� 
7 		./O
.\/. �3�-�����9��3��9��� 64 \/. O�/j���� 4
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�� ESWL 8�9��9��3��9 3�4�4�; Equal 
Deflection
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	�
�� ESWL 8�9��9��3��9 3�4�4�; Equal 
Deflection
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�� ESWL 8�9��9��3��9 3�4�4�; Equal 
Deflection
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	�
�� ESWL 8�9��9��3��9 3�4�4�; Equal 
Deflection
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	�
�� ESWL 8�9��9��3��9 3�4�4�; Equal 
Deflection
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	�
�� ESWL 8�9��9��3��9 3�4�4�; Equal 
Deflection
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	�
�� ESWL 8�9��9��3��9 3�4�4�; Equal 
Deflection
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	�
�� ESWL 8�9��9��3��93�4�4�;8�9 Corps of 

Engineers 
	,���3	�
4�2N
���1����R+���.-/S-.8�9�����9���OW�����2�W�	-��-+9

��	�̂W/�����������23��4.//0��1���3̂23�4	-���	./	�
8�9�0\�2�N
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	�
�� ESWL 8�9��9��3��93�4�4�;8�9 Corps 
of Engineers
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	�
�� ESWL 8�9��9��3��93�4�4�;8�9 Corps 
of Engineers
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	�
�� ESWL :3�4�; Navy Method
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	�
�� ESWL :3�4�; Navy Method
4�;�+ US. Department of the Navy ���4�; Equal stress ��	���

��94��9��3��9��.��/�����	�JKL8�9�0\�2�N σZ = f(P/Z2)
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	�
�� ESWL :3�4�; Navy Method
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	�
�� ESWL :3�4�; Navy Method
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	�
�� ESWL :3�4�; Navy Method
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	�
�� ESWL :3�4�; Navy Method
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	�
�� ESWL  8�9��9��3��9:3�����JKL
��� 2 �-+�
The Asphalt Institute �����	��� Runway 
-�2N
R��9���/

�+,���-	a/W2	�� 27,000 		. The Asphalt Institute a3�	,���3
�S�j0/������ ESWL .,��
-����N0W :3�O-+9.//O�_��4W� NW�:/30�-.
8�9�-+�S�4��9	-��R+���9��3��92�W�	-� 100,000 T��31/ O
.��+4
���NW�:/30�-.8�93��N-���9/NW�2�W�	-� 1500 2�W� 8�9 CBR
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���NW�:/30�.8�93��N-���9/NW�2�W�	-� 1500 2�W� 8�9 CBR
:3�NW� Load Factor L /./	�


	�
�� ESWL  8�9��9��3��9:3�����JKL
��� 2 �-+�
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	�
�� ESWL  8�9��9��3��9:3�����JKL

��� 2 �-+�

�������	
�� 2 �9�� ESWL 8�9���N0W��/�+,���-	
4/	-� 13,600 		. Sd = 75 \/.
A = 15 \/.	
��,�����94��9��� 50 \/. 3��N-���9/ CBR = 7%
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	�
�� ESWL  ����9N��	
O:3�4�; Load 
Classification Number (LCN)

4�; LCN �����T
�2�c.�
�������-	
 2�R��	,���3�+,���-	8�92N
R��9��� 
(Single Wheel) ���,����2	�3��W4��
9���R+���94��92�W�	-� 2�W�
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	�
�� ESWL  ����9N��	
O:3�4�; Load 
Classification Number (LCN)
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	�
�� ESWL  ����9N��	
O:3�4�; Load 
Classification Number (LCN)

3838

	�
�� ESWL  ����9N��	
O:3�4�; Load 
Classification Number (LCN)
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	�
�� ESWL  ����9N��	
O:3�4�; Load 
Classification Number (LCN)
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	�
�� ESWL  ����9N��	
O:3�4�; Load 
Classification Number (LCN)

 �������	
�� 3 ���2N
R��9����,���]�9 Dual Wheels /
����W�98�9��� 34 ��+4 (0.864 /.) 
�+,���-	�OW����� 15,900 		. �R+���.-/S-.8�9����-+9.�9
4/	-�a3� 900 
O�
�9��+4 (0.581 O
./.) O�/j���� 9 a3� Reduction Factor = 1.352

LoadTotal

4141

Factorduction
LoadTotalESWL

Re
=

352.1
800,31=ESWL

=23,500 kg

	�
�� ESWL ����9N��	
O :3�4�; (FAA)
 4�;	�
���R+���.-/S-.8�9����-+9�/3 N,��4�NW� Radius of Relative 

Stiffness (l) ��	N4�/���8�9�SW�N��	
O NW� K ��� µ ���
����W�9
8�9��� (s) ���4�,�/���NW� ESWL
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	�
�� ESWL ����9N��	
O :3�4�; (FAA)
 O-4��W�9�� 4 �9�� ESWL O�/4�;8�9 LCN 2T
��2���	-�4�;8�9 FAA 
.,��
-�������3 Dual-Tandem Gear /
������ 80x159 \/. �+,���-	8�9���
�-+9	�̂W/ 63,500 		. �R+���.-/S-.�OW����� 1,723 O
.\/. S�4��9��� 
35 \/. 3��N-���9/ k = 2.8 		./��.\/. ���NW� E 8�9N��	
O 2.8 x 
105 		./O
.\/.
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���� LCN
�� ����!�"#�! ����"$ =4x1,723 = 6,892 cm2

%��&����� 10 L=2.7

7.2
500,63=ESWL

ESWL=23,519 kg.

	�
�� ESWL ����9N��	
O :3�4�; (FAA)
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	�
�� ESWL ����9N��	
O :3�4�; (FAA)
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�R+���S�4��9��.��/���
��.��/���8��2/R��2N
R��9/�+,���-	�

�^	2OZ/��2O
�/��

�����8]+�:3���W�aT����98-� (Taxiway) ��	�
�24������3 
(Parking Apron) aT�-9T�����94��9�+,���-	8�92N
R��9�W49�+��/
S�OW�N4�/�8Z9�
98�9:N
9.
��9��9��W�9/�	 ��W4��
9��2	�3

 R� + R� +

4646

��S�4��9��/NW�.09.3̂ 2�R��9��	�+,���-	8�92N
R��9�-+9�/3XW��
�9���2OZ/�� \]�9OW�9	-��
�24��W49	��98�9��94��9\]�92N
R��92
��/��
�	O-4���8]+� �+,���-	�-+9�/3��X0	��	�c�W4���̂9a4���9.W4� 
2�R��2TU�	�
T
���-3 	�
��	���N4�/���8�9��9��
.��/����]92T����aTO�/�-	K��8�9	�

-��+,���-	a3�	,���3
�R+���	�
�
��
 (Traffic Area) ��.��/���a4�3-9�+ 

�R+���S�4��9��.��/���

4747

�R+���S�4��9��.��/���
� �R+��� A 
-��+,���-	.09.̂3 �����3O��9��	������
-��+,���-	8�92N
R��9
8��3��-	��.̂3����/����.��/��� /T
�/��	�
�3�-� 25,000 
Coverages

� �R+��� B �W49X-3��	�R+��� A T�����94��9 ��	������
-��+,���-	2N
R��9
8��3��-	��.3����/����.��/���/T
�/��	�
�3�-� 5 000 Coverages
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8��3��-	��.̂3����/����.��/���/T
�/��	�
�3�-� 5,000 Coverages
� �R+��� C X-3��	�R+��� B �
�24���2N
R��92
��/���	�,�O-4���8]+�/��	�c�W4�
��̂9�+,���-	a4�3�4� ��	������
-��+,���-	 75% 8�92N
R��98��3��-	
��.^3����/����.��/��� /T
�/��	�
�3�-� 5,000 Coverages

� �R+��� D �
�24�8����94��9 /:�	�.
-��+,���-	��	2N
R��9���8�����8]+�
����/�	 ��	������
-��+,���-	 75%  8�92N
R��98��3��-	��.̂3����/�
���.��/��� /T
�/��	�
�3�-� 200 Coverages



�R+���S�4��9��.��/���
	�
��	���N4�/���8�9S�4��9�
�24�OW�9 o 8�9

.��/��� ���/N4�/���a/W2�W�	-��+ USACE a3�	,���3.0O
��
	�
��	����-+9��9��3��9�����9N��	
O 3-9�+
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�R+���S�4��9��.��/���
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THE END
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THE END


