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Study on Field Test of Expansive Soil Slopes Supported by Buffer
Layer—pile—slab Wall Combination Structures
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Abstract: To study the effects of buffer layers on the mechanical and deformation characteristics of the pile—
slab wall structure supporting expansive soil slopes, the combined pile—slab wall-buffer layer [ including polystyrene
foam (EPS) buffer layer and bagged gravel buffer layer] supporting structure of a railway expansive soil slope in

Dangyang, Hubei Province was taken as the object. Through a field test, the change laws of soil moisture, pile
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displacement, earth pressure behind the inter—pile slab, and pile and inter—pile slab bending moment of the
combined supporting structure under the climate environment were analyzed. The interaction mechanism of the
expansive soil slope—buffer layer—pile—slab wall combined supporting structure and its synergistic mechanical and
deformation relationship were revealed under different buffer layers. The research results show that compared with
the bagged gravel buffer layer, the EPS buffer layer can effectively reduce the lateral swelling pressure, with a
maximum reduction rate of 69% obtained by this test. Meanwhile, the EPS buffer layer can rapidly respond to the
change of swelling—shrinkage behavior of expansive soils caused by the climate environment and then dynamically
improve the distribution of total lateral earth pressure behind the slab, while the bagged gravel buffer layer is
relatively weak in response to the climate environment. A stable and coordinated interaction can be formed between

the expansive soil slope—EPS buffer layer—pile—slab wall structure, which can reduce the influence of swelling

characteristics of expansive soils on the bending moment of inter—pile slabs.

Key words: expansive soil slope; pile=slab wall structure; EPS buffer layer; lateral swelling pressure; pile
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Fig.1 Pile=slab wall structure on site

2 HHHB AR

WA PN A RS S AR RS AR ) s
J 3 FRE B 37 B% . AE S#R1 O#BT I AR 19 P AN
I 3= 4555 b, e (B B 2.2 m AR B XA N DT AR RIS W
TREE 7 I PR 1 m AT B S R S 6, [RIHE 541
OHTL 1 AHE PN 43 391 2 26 1A 8 [ Y A5 . A B 1 T
AR EWE 2 iR A EIREE N AR SRS
T G E W 3 I R TR 44 ~ 5#
B 3 mAb , #2  e) fa) BE1 m A 8 1SR, B
345 4 ~ SHMR N 8# ~ O#MLJE 43 BIAR 1% 74 R T
By dd ~ SHEUN A S TR BE L AR, 8# ~ ol N
A5 15 10 AR EE + W A8+ . 75 EULW A S, 78 T3
FEA, 44 ~ S#HR P9 A B TR BEE + W AR TR, T
KWHAE TH# ~ 8#MR N AT & T 5 84 ~ 9t N AH [l R TR
#E N AR T, DS O] BER A 44 ~ S#H 5 TR BE £ N AR
TH R I 18 A S0

F N TAZAL 07 00 BB i pk , REpE SR
i W aec| v g Y A il LTI 7 NI B I AT T S
BRI ARG 268 EPS A HEZK 22 7o th al 4% 8 o
A1 AR T 52 L an & 4 9t 7 EPS At T 52 58 )5 , 7
HTOUH 7 55 30~50 em J5& 2, 3B 4 FH G IR 5 5 AR
EPS 4 B &AL . AR 5% A1 3E 4 T REAE 2021 429 H
30 H5EhL.



51 T RREE « 22 vh 2 -BEAR S 20 5 S 3P i ik 1 e e i 5 27
RE T
R e
T o [~ 7| S R
s | 3 T ommtEAG [ ERiv
B | o T o W [ R R
B ol —
1 - wy
I | vaN
o i | & 1
T ==
(o'}
ol PETEIBR
ool T ,075,075,075,075, |
oo o i f T T T 1
B 1 [i] B 3.25 e
9 R B
(o'}
ot (a) 4#~SH#AR I T A 7 1 ]
4 < —_
25
SHFLIT i =
(a) ﬂf}ﬁ’gﬂ%ﬁﬁum@ -
RSy - LA
T o T mmtlEiha - [ B L
+ g e mmsit =
2 |
ol o -
B 4 _ =
Wi | o :
+ [ 075,075 075,075,
& At f T T T 1
ol IR | N 3.25 N
1 B HE HE
o ~ N
ol 4 (b) 8~ 9 (14 T 1A 8 57 T &
B | s
i HE IR
T ST e oS R
o g iaillE ii RI b | 1075407507505 @ i
o+ 1.75 w5
1571 o o
f— e 2T R
(b) 9B A T A ) 1 &

B2 Ak L TR B (R4 m)
Fig.2 Components arrangement on pile—slab wall structure

(unit: m)

3 RBERSHH

31 HERER T EIEETK

Pl 5 A B AR 355 I = R 5 7K SRR B 1] 9 A8 4k . F
(& 5 FTAT, K358 e A B K S i AR Ak it 2680 3k 34~
MrBe . B 5E US55 0~ 40 d(BTBE 1), il T 24 4 LA
Z o JARK E ACE 3R BRI, F i, % B
BENE I AR EK S R/ INR I B . A 58 U5 5 40~
70 dCB B 11 ) Ry 2 2% A ik R 4 3R 40 i i B B
Z I B TR SR A FORT A A, DR AR 7K R A

(o) BERR 285 4 1) 0115 B R
B3 AR A B (EfE.m)
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Fig.10 Lateral distribution of inter—pile slab moments

with EPS buffer layer
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Fig.13  Distribution of lateral displacement increments

of piles along depth
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