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Methodology Study on Defining Subgrade’ s
Working Area

HUANG Qinlong. LING Jianming
(Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 200092, China)

Abstract: Based on BISAR software,a comparative study was
made of the subgrade working area depth. A full analysis was
made of the effects of pavement structure rigidity, subgrade
rigidity and vehicle load on the subgrade working area depth. A
mistake in converting the pavement structure layers’
thickness into equivalent subgrade thickness in original
subgrade textbook was disclosed, which may lead to some
illogical results by using the ratio of vehicle load adding stress
to road deadweight stress to define the subgrade working
area. Finally, this paper presents a proposal to replace the road
deadweight stress with soil terminal strength in defining
subgrade working area.
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Tab.1 Pavement structure’s combination

and material parameters

SERG R RIS JERE/em  [alsRE/MPa AR LL
W IREE L2 8 1200 0.30
AT IR IR AT 2 35 1 600 0.25
TRA I RZE 15 200 0.30
3 20 0.35

% 2 BISAR i+ &K ER B AL ZF 5950 3 M hn 5z 77
Tab.2 Additional stress of vehicles load under
different depths calculated by BISAR

PEBERURE /cm  frdR NN )y /kPa B TRT &L A R ) /kPa n

58 9.2 10. 44 1.13
68 8.7 12.24 1.41
78 8.0 14.04 1.76
88 7.3 15.84 2.17
98 6.6 17.64 2.67
108 6.1 19.44 3.19
118 5.6 21.24 3.79
128 5.2 23.04 4.43
138 4.8 24.84 5.18
148 4.4 26.64 6.05
158 4.1 28.44 6.93
168 3.8 30.24 7.96
178 3.6 32.04 8.90
188 3.4 33.84 9.95
198 3.1 35.64 11.50
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Fig.1 Additional stress of loads under different depths
from road surface calculated by BISAR under the

roads paved or unpaved respectively
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Tab.3 Asphalt pavement structures of

different classes of roads cm
NS 2 WA E DIHIREE L + ZIKEEA + BRa i)
=5 9+35+15
it/ 12+40+15
—Z 12+45+15
=30 15+45+15

F4 TEASEHABREAATERETHREIERRE
Tab.4 Depths of subgrade work area under different

classes and subgrade modules m
F AR/ MPa A RN RN REAR
10 0.99 0.76 0.65 0.55
20 1.26 1.06 0.94 0.86
30 1.44 1.23 1.11 1.04
40 1.52 1.35 1.24 1.17
50 1.59 1.43 1.32 1.26
60 1.66 1.50 1.39 1.34
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Fig.2 Depths of subgrade work area under different
classes and subgrade module (from the top
of roadbed)
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Tab.5 Stress and contact area of different loads

Hh#k/kN
100 110 120 130 140 160 180 200
AR E 1 /MPa 0.70 0.75 0.80 0.83 0.85 0.90 0.95 1.00
$fh i 71 /MPa 0.70 0.74 0.77 0.79 0.81 0.85 0.89 0.92
25 [ 2432 /cm 10.65 10. 88 11.17 11.45 11.73 12.26 12.65 13.04
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Fig.3 Tendency of subgrade work area depth under

different classes of roads and loads
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