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EVALUATION OF COLLAPSIBLE LOESS SUBGRADE TREATED BY
DYNAMIC COMPACTION
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Abstract: Through analyzing the data of the static loading tests(SLT) and the cone penetration tests(CPT), which
are on the collapsible loess subgrade treated by dynamic compaction, the corresponding formulae of the
characteristic value of dynamic subgrade bearing capacity fy and the minimum mean value of cone resistance g
are obtained. Accordingly, after method and standard of quantitative evaluation of dynamic subgrade bearing
capacity are established on the basis of design requirement, and the dynamic subgrade bearing capacity is
quantitatively evaluated using the CPT. Weak layers are found and areas with weak layers are determined in the
dynamic subgrade. The collapsibility of dynamic subgrade is quantitatively appraised by the test method of soil
samples from the investigation wells, and larger remnant collapses are found in 2 investigation wells in the
dynamic subgrade. The cause of formation of weak layers is analyzed and lime piles are consdiered to eliminate
the potential dangers in the areas with weak layers. Effective reinforcement depth and influencing depth after
dynamic compaction are accurately decided using the CPT on the basis of subgrade bearing capacity standards, the
effective reinforcement depth after dynamic compaction is also decided using soil test method on the basis of
remnant collapse standards, and the difference of effective reinforcement depths between both methods is found.
Key words: soil mechanics; dynamic compaction; static loading test(SLT); cone penetration test(CPT);
characteristic value of subgrade bearing capacity; effective reinforcement depth; collapsible loess
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Fig.1 Distribution of checkpoints and areas with weak layers
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Table 1 Main physical indices of loess

it kR RE O CTEE g, R R mEHRE RARK MR A

vES % JkN'm %) /(kN-m ) 1% 1% 1% IMPa 200 kPa 300 kPa
R 210 18.8 15.9 0.969 303 197 115 0.27 0.051 0.068
BME 147 15.6 138 0.710 263 176 8.9 0.09 0.005 0.012
FHE 184 174 15.0 0.819 283 18.1 105 0.18 MEFEPE R~ A WA PE AT ~ A
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Fig.2 Curves of p-s of the SLT on dynamic subgrade
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Table 2 Comparative results of data of SLT and CPT

T 3R VR 2 falkPa 1 7 e q./MPa
Z1 353 249 8.0
Z2 164 250 2.5
Z3 155 253 3.0
Z4 180 254 3.0
Z5 254 255 5.0
Z6 214 256 4.0
z7 162 257 45
Z8 260 258 5.0
Z9 212 259 4.0
Z10 224 260 3.8
Z11 300 261 6.5
712 216 262 4.0
Z13 300 263 6.3
714 297 265 7.0
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Table 3 Divided layers and evaluation standard of dynamic
subgrade bearing capacity using CPT
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Fig.4 Test curve of the CPT at normal areas
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Fig.5 Test curve of CPT at weak areas
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Fig.6 Test curve of CPT of soils between lime piles
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Table 4 Main physical indices of loess after dynamic
compaction

T W T K
Jem s TLBREE

BREEmM A

200 kPa 300 kPa 400 kPa

I NIE 19.1 0.781 0.008 0.010
0.0~12.0 /Ml 15.2 0.422 0.001  0.002

S 17.5 0.552 (R FatE T BR)

FSUNI:] 17.0 0.889 0.017 0.035 0.022
7.0~14.0 /N 14.3 0597 0.002 0.003 0.003

P 15.4 0.759 (MR B~ 45)
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&5 5 MR LRI R AN T 0.015, MLt
MR TE O 8 bR R b MRS 847 A
PSR E (WK 5), EE/NT 5 em, ek
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Table 5 Remnant collapse of the cooling ground after
dynamic compaction

B LB ¥ Bl /m i b t/em
T4l 11.3~12.3 2.00
T43 12.0~13.0 0.75
T46 12.0~13.0 1.00
T47 10.0~11.0 170
T48 23~33 2.70
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Table 6 Remnant collapse of the ring ground after dynamic

compaction
BItg s W PEEE /m P Efem
T49 7.0~11.0 9.40
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T52 10.5~12.5 3.00
753 9.3~10.3 1.60
T55 11.3~13.3 1.80
T56 8.0~13.0 5.15
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