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Experimental study on the influence of loess collapsibility on the

mechanical performance of prefabricated pipe gallery
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Abstract: The loess foundation has the characteristics of uneven settlement after collapsing in water, which will
inevitably cause harm to the prefabricated pipe gallery structure built on it. The foundation collapsibility may cause
cracking, dislocation, torsion and even collapse of the prefabricated pipe gallery structure, which affects the safe
operation of the prefabricated pipe gallery project. In view of this phenomenon, four kinds of artificial loess with
different collapsibility are prepared by different proportions in this study, and the ratio similar to the collapsibility
of the original loess is obtained after the test, and it is used as the test soil to carry out the research on the influence
of collapsible loess foundation on the mechanical performance of prefabricated pipe gallery structure. The results
shows that the artificially prepared collapsible loess can better simulate the special properties of the original loess.
In terms of the stress of the pipe gallery, compared with the lateral strain of the top and bottom plates, the full-
width immersion of the base has less influence on the strain of the front and rear side plates of the pipe gallery. In
the process of water immersion and collapsibility, the original stress balance between the pipe gallery and the
surrounding soil will be broken, causing stress redistribution, and the top and bottom plates are prone to tensile
failure. After the uneven settlement of the loess foundation, the prefabricated pipe gallery structure will be bent
and twisted.

Key words: collapsible loess; prefabricated pipe gallery; submerged in water; mechanical properties
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Tab. 1 Mixing ratio of similar materials
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Fig. 3 Collapsibility coefficients under different load classes

JE7AHE Ca(OH),. A 1 JEUIR B8 4 70 38 /K IR R e
ZERVEBE IR IS AR B2 I i P Tl S CaO UKL 80 4% 1
SRITALALL; 1 Tolk T oK, REBS 1K B 5 A
TR P 0 H B, P S BT LU T A

T A A ) 25 A R i s A ey ] R
OISR B 4 B Ji 25 e
AN E R, RFE 2 Bl b 5 IR B R i

e RO B B S 2 80 3, ek B
FE 2 WO EE AT N IR R PE B Rl ], TR AR S
AR R 3B
2 HEIHMERKEEERREHR
2.1 #EERIHR

2R VR R TR G B T A 0L I R T ) A ER 45 ) AH ok

SHNFE 5 PR, HUZ U — ik 2k B 3 T 45
AR 3~5 %, L85 % BRI A4 1 i

JUHE . 35 mX21 mX35 m(K X %X E). AR
FIETRSF R 1.0 mx0.6 mX1.0m, HLES%E”

FOLTE B AR 70 A RS 55 A5 ik, BOUL AR A6 oLtk
C,=35. AELSLBRELL, BAEREMPILL C, =1
R4 AL G R 15 2] & Y S HOAH L I T
Ces=35, Cc=Cis=1, C,=C=1, C,=35,
Cc=Cis=1, C, =C.Cg, Cyu=C,=35
Hy E . op.oco o0 ooy e 43l R 40 AR =
AR BRI WEEE M. Ly . VAR
hy E. o438 MR, sEEE . N
*5 FEREHMEAXSHY
Tab. 6 Relevant parameters of prototype pipe gallery
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Fig. 4 Schematic diagram of socket connection of
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Fig. 5 Single-section prefabricated pipe gallery model
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