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Abstract: The collapse deformation of loess is a key issue in foundation engineering. A large number of field water immersion
test results and corresponding laboratory compression test ones are comparatively analyzed so as to investigate the relationship
between the measured and computed collapses under overburden pressure. The test condition differences such as stress, water
seepage, air seepage, stratigraphic texture and soil behavior between field and laboratory tests as well as different regions of test
sites are considered. The results show that the correction factor of computed collapse under overburden pressure for loess in the
western region of Liupan Mountains is 2.0, while in the eastern region of Liupan Mountains, the northern Shaanxi Province and
the western Shanxi Province it is 1.7, in the Guanzhong Plain it is 1.2, and in other regions it is 0.4. The changing
characteristics of the coefficient of collapsibility and the collapse deformation under overburden pressure and the stratigraphic
texture with depth at a typical site are analyzed. Furthermore, the mean coefficients of collapsibility under overburden pressure
of in-situ measurements within different depth ranges are compared with the corresponding weighted mean ones of laboratory
measurements. It is seen that the weighted mean coefficients of collapsibility under overburden pressure for loess at depths of 0
to 10 m, 10 to 15 m, 15 to 20 m are 0.015, 0.020 and 0.025 respectively. The threshold coefficients of collapsibility under
overburden pressure are determined when collapse deformation under overburden pressure occurs at loess site with large depths,
which increase with depth. The in-situ collapse deformation of Q, loess stratum under overburden pressure at different sites in
Guanzhong Plain is commonly smaller than 7.0 cm. However, the collapsible loess under overburden pressure with a larger

depth in this region is commonly Q, loess. Its averaged

coefficient of collapsibility under overburden pressure at ESWE: HFEARRFIEETE (41272320); BEFE#E+ %5 T
different sites is about 0.029, so the threshold coefficient of R S SRR (2013)5074)
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collapsibility for the Q, loess can be taken as 0.025.

Key words: loess; self-weight collapsible deformation; modified parameter of calculated value; threshold value; evaluation
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Table 1 Results of field soaking tests

T Wy R ®K H FE R/ mm H ER TR /m .
MK TREREMS m o T IE I RS s
¢ 10 96 955 501 1.92 10.5 —
10x10 79 870 501 1.74 10.5 —
22 45 10x20 99 844 444 1.90 10.5 — [3-4]
i ¢ 20 — 930 501 1.86 10.5 —
Hou[x ¢ 12 — 915 501 1.83 10.5 —
e 10x10 — 185 104 1.78 7.0 — (5]
=M 14x14 — 155 91 1.70 7.0 — [5]
EVRWNIER 10x10 — 185 118 1.57 — — [9]
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- 15x15 68 860 2315 3.71 10.5 —
=M 5x5 45 360 2315 1.56 10.5 — 341
[T 34x55 37 11515 540 2.14 15.0 —
SHERE 17x34 35 1075 540 1.99 15.0 — [3-3]
Hm K — 1352 436 3.10 — — [9]
SN W N 14x14 185 118 1.57 — — [9]
22 L] — 564 426 1.32 — — [9]
IR — 119 110 1.08 — — [9]
EVLE e 12x11.8 635 360.0 176 10.0 — [5]
2N — 119.0 57.7 2.06 — — [10]
2L AP $ 40 140 2315 1140 2.03 30.0 25 [11-12]
Fook =+ B4 16x28 586 405 1.45 14.5 — 3, 5]
(i 15%15 400 243 1.65 15.0 — [5]
[Pl 32x53 650 409 1.58 17.0 — [5]
EREZZEIN — 395 245 1.61 15.0 — [4]
22 HH R $15 397 691 0.57 15.0 — [18]
G AR TLAFLRE 10x10 56 477 365 1.31 14.5 — [3, 5]
B o i L1 Mg 5K BT 10x10 38 413 363 1.14 11.0 — [3, 5]
Bp Zs— HEZ 22 9] ) 9x9 357 229 1.56 10.0 — [3, 5]
e db— TR A R 110x70 162 2600 1405 1.85 37 27 [5, 8]
i} TR ¢ 15 1288.0 10340 1.25 30 — [20]
LR K A é11 105 88.7 1.10 — — [3]
THTRE ¢ 14 30 202.8 174.1 1.16 14.5 6 [17]
vt B Tk i 10x10 64 207 230 0.90 10.5 — [3]
[EE-SWN 10x10 26 8.1 81.2 0.10 — — [7]
P42 AR 5% 12x12 364 290 1.26 11.5 — [3]
Bt = Ji 10x10 337.9 2822 1.20 10.0 — 3, 5]
Bevg Tl 7x7 14 15 0.93 — — [9]
i 20%20 344 281.5 1.22 — — [3]
P2 AL B K $12 90 142 0.64 11.5 — [3]
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[liif7$ % 10x10 338 273 1.24 — — [9]
e va il ) ¢ 40 40 65 498 0.10 35 27.4 [6]
‘ PO 227 BERTAZ X $ 30 34 -39.8 107 0.0 30 0 [13]
fﬂili; V% 5 $ 26 51 199.4 587 0.34 27 26 [14]
I g3 115 A $20 42 52.3 238 0.22 20 16 [15]
WA S Wil 48x42 53 358 570 0.63 32 14 [10]
HEBAT PR % $25 97 1603 463 3.46 22 245 [10]
K22 X BHAY $25 33 -5 180 — 22 0 [16]
B Lok & Wil 32x28 42 193 596 0.32 25 16 [10]
REMNEHES Wil 39x33 37 104 3585  0.29 29 10 [10]
RENHEHA $35 85 477 702.5  0.68 32 19 [10]
RENBRH $20 71 593 441 1.34 20 16 [10]
Koz X e A $25 -3 103 — 18 0 [16]
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R R T 7x7 13 55 0.24 — — [9]
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N 7%7 13 44 0.30 — — [9]
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TR PE 1 — 2 47 0.04 — — [9]
TR TEES 2 — 13 76 0.17 — — [9]
S R IR B $ 20 39 7 48 0.15 18 2 [10]
A i iy i B ¢ 25 34 27 88.5 0.31 12 10 [10]
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Fig. 9 Results of field soaking tests at Xiyan Town in Lingbao
County
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Fig. 10 Results of field soaking tests at Guxian Town in Lingbao
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Fig. 11 Results of field soaking tests at Yuling Town in Lingbao
County
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Fig. 12 Results of field soaking tests at Gaogiao Town in
Tongguan County
(9) Pl T 51
IR AT TR T L 2 5] 00, It
FEBENAR gL F kbR, )R
FERT 30m; RARZEVURS . NEFZEPE BE
d BEEEROR. MR KAL) 35 me izt )
Gk R AR REL WA R R AR
m@wﬁﬁuWﬁEWﬁ%@ﬁa%,@ﬁ%%ﬂm
B EM A2 N BRI 22 m, Wi A IR G AR T
B IETH AR P 522 cm ( B,=0.9) , JETH
AR . BRI IR EAR Y 25 m.
YRR DI 97 d, BIHEK 17960 m®, BRI 50
FVRAPE L E RN 24.5 m, SEN A KA TE A

HEBEAHK
0 002 004 006 008

Qb 1

i . Qb FE L

< —— FFH1 QS%ﬁi

SRR ommut

0 50 100 150 200 250 300
Jik¥/cm
13 £ATH Ik £ XU KX LS R
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Fig. 14 Results of field soaking tests at Heping Town in Lanzhou
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Fig. 15 Results of field soaking tests at Weiqu Village in Xi'an
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Fig. 16 Results of field soaking tests at Ningdong Town in Ningxia

Province
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Fig. 17 Results of field soaking tests at Yang Village in Xi'an
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Fig. 19 Results of field soaking tests at Yuedengge Village in Xi'an
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Fig. 21 Results of field soaking tests at Zhaodong Village of
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Table 2 Mean values of self-weight collapsible parameters of field

soaking tests and laboratory tests
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