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Effect analysis of direct dynamic compaction on collapsible loess with low
moisture content and large thickness
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Abstract: Collapsible loess is widely distributed in Northwest China, with strong collapsibility, high collapsibility grade, low
natural moisture content, and it is difficult to tamp. In order to evaluate the effect of direct dynamic compaction on loess with
large thickness, low water content and strong collapsibility, dynamic compaction tests with dynamic compaction energy levels
of 8 000 kN-m, 12 000 kN-m, 16 000 kN-m and 25 000 kN-m were carried out in the filling area and excavation area of an
industrial construction project in Lanzhou, and the indoor test of foundation soil sampling and in-situ detection of foundation
bearing capacity were carried out. The test results show that the average water content of the local foundation soil varies from
6.4% to 8.8%. After dynamic compaction with 8 000 kN-m, 12 000 kN-m, 16 000 kN-m and 25 000 kN-m energy level, the
depth of eliminating loess collapsibility in the filling area is 3 m,7 m, 8 m and 12 m respectively, and the depth of eliminating
loess collapsibility in the excavation area is 2 m, 4 m, 5 m and 11 m respectively. The characteristic value of foundation
bearing capacity after dynamic compaction treatment are larger than 220 kPa. The relevant results can provide reference
for the design and construction of dynamic compaction treatment of low water content and large thickness collapsible loess.
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Table 1  Stratigraphic distribution in the test compaction area and physical properties
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Fig. 2 Layout of tamping points of dynamic compaction test
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Table 2 Parameters of dynamic compaction test
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Table 3 Detection content, method and arrangement of measuring points
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Fig. 6 Comparison of main physical and mechanical properties after tamping in excavation and filling area
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Fig.7 Comparison of main physical and mechanical property indexes before and after 16 000 kN-m energy level dynamic compaction

in excavation area

2.4 BUMERERE T ERIISEL

2300 B 1 B 7 b ) i Ak B R DA B B
PEONEZE E AR, X6 L A RODN TR L A DA e i
B A8 (BUE EIRKE REO DT 0.015 IR EZAE
NFR e SN RONE R AR R S, B A
VEERAN, B S LB T AR AR R
JEBEERSENF « HR KA LR 3855 T 22350
Iy R E R AR 15E) WA EEVIRR. &
KETRESCMBRHIGE oM, A5 F ZBCRHI
(1) stz e 2 sk 5 Zom i R EEs-16l,

H =k+/Mh (1)

K H A SUNEREE, m; MONFYHEE, t h N
SRR, my k ONPTIRCREL SRR BEgk. AL
FERMEMM T ZEFEZMARA R, ®EW
0.34~0.50.

AR 2 1 A B2 ) 2 1 JOT 4 A ) e ) 2L
K, FHRIH BRIR A PR 2K, ) DU e AN [F] 25
T Ae T A RO R B, K AN 7] 9 55 BE 2R 1) Sl
AR RS CER i) £ e B A B R ) 17)
H IR EAT R EE o SR AT ROIN TR B2 R0t L
W 4 P, HERATA, BB TE S L Sk R
IR, 38 L S RO [ R FE B A T g iz I A
A AR R RIS FoUAi 4L FRD [l 2 2

T4 EFHBIMERERIXIEL

Table 4 Comparison of effective reinforcement depth by dynamic compaction
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8 000 10.0~14.0 8.0~9.0 2.0~3.0
12 000 12.0~17.0 10.0~11.0 4.0~7.0
16 000 14.0~20.0 12.5~13.0 5.0~8.0
25 000 18.0~25.0 — 11.0~12.0
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