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Simplified design method for combined pile-arching retaining wall

Zhou Hang s Chen Ye, Liu Hanlong, Ding Xuanming, Shen Hang
(Key Laboratory of New Technology for Construction of Cities in Mountain Area, Ministry of Education;

College of Civil Engineering, Chongqing University, Chongqing 400045, P. R. China)

Abstract ; Sheet-pile retaining wall is a very common retaining structure is widely used in construction of
mountain road. However, in order to resist the lateral load, conventional sheet-pile retaining wall is of
relatively large size, which is less economical. Under this condition, a new pile-arching retaining wall,
which is suitable for mountain road construction, is proposed in this study. Considering that the arch
structure is of good compression performance, the arching plate is used to replace the conventional plate
structure, and the arch plate is connected with the pile foundation. The whole structure could be
prefabricated or constructed in the way of cast-in-place. Based on the theories of earth pressure and lateral
loaded pile, computational models were proposed for the active earth pressure of arch plate and the anti-
slide pile. Then, the theoretical model was validated by comparing the predictions with the numerical
results. Subsequently, parametric studies were conducted to investigate the influence of the geometric
parameters of pile, geometric parameters of arch plate and the soil parameters on the limit load of the new
pile-arching retaining wall structure. The results show that increase of ratio of length to width of the

rectangular pile cross section, the embedded depth of pile as well as the friction angle of soil could
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effectively improve the limit load of pile-arching retaining wall structure.

Keywords: retaining wall; theoretical model; earth pressure; limit load

L X GH % R TR M 5T A A% . O AT A i 25 Y
G 1R B v I R 0 MR R e L v T 1
FAThRE. A, DX B 05 d 0 2 38 3] 25 0 fs B0
A T PR A R W SRR E L AT AT
R, P4 REVE N —FhH W S 254, Tz i
Tl X T s TR P R B S B A, TR R
WHMS A E AR mELY
R SN -V B ok RN /0 Ve e RN - i o2
T - I Il |V e s RN | e o = e o
B AT AR T AR B T AL
Ah LA 2E R T Y B B A L - A
AP RS T 2 1o SR £ A A Y
Ry AR Y £ 55 R AR AR RS £ U H R B B
PR A,

g (1 5 7 2URS 4 B A U RS 5% B R
g BRRE SRS A B R U e AR U
B HLRBIE FH A% % 5 0 I B B 15 O R R
ORI g 5 T 1) 300 e AS B N A Y R R R
PESZ PAZE R o B R AR TE 55K i LT 355 P52 4 550 ) Ay 22
R E S AGTE . MR R B S Y B, R
FHF 262 £ Jouih KL 2 5 i i) 2 50 4 A0 i 3 P £
B TR B 2 S P s AR S A T I IX
T . R R AR G R A U2 A TR
IR V- 28R 014 T S R TR 19 R 3 R RO R, B A
WO B RS, L S 3k T KA TR how
HOR A 4 1008 A SR B 4R — O T L X
S5 LS S e W e o: B ¢ G~ 5 I/ S =
71.201810122638.0) ™", ¥ £ Gt 1 B # 4 £ 5% (1)
S AR AR A A S A A 14 o R HE AR 32 1 I 3R R
VN T AR R A T A [ B 4 8 R
BRI AR EREAL,

F2 B X A B AL A SRS A 5 X — B A S Y 2
o FF SR BETF 138 7 i A S5 A A AL i F 5%, 0o BRI
S 2 AR HE A A SR RS A R BT
S EHEL A R 8% i B4 o B A B A 4

1 #HHASKELIELEHREK

NP 1 R A A A U A 3 A R
B ANk 2 B 4T 5 A A S T LR A~ [ 4
YRR FH I 00 kR AR Bk . MR S
SR e S AR A A () it 53 T A 23 O e e sk 6 41
B aCE L EE A IR A AL S Y LB R . X T
e o U 2 & P 05 B8 35 A R R R 48 v Ak
AT RLSU S P P T s A 7 AT A
M 3, T 1] S5 A ek R A - A AP A L A ARORY

A L2 B AT, B pe AR AL & AU LR S £
A A0 R AR A A S e B 7 il LR 3 B e T T
F it T3 P PR L I A R R PR RE SE A T AL L
PR A R A IE 5

(a) BEBEEH AR b
=HREE

(b) HEBEAH &P LG w

(c) PP LIS PrEk
Bl #H#AAXHLIENEARER

Fig.1 Structure of pile-arching retaining wall
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Fig.2 Schematic diagram of mechanics model of arch plate

BT UL RUE e R B R et R R A
Ao BEARAY 33 4 T ) R BT LAE SO
_ Oahw

Kaw_j (1)

Oy

2 o AR — A B il A 1A K 3 B+
FES7 w0, R 2 v 4 w2 b 3 T i T 8 8 )
F7 o FEE I R AL SR I 2 T B 110 % i 1
oy B B FAE 42 T 7 I R A AL Y % )
B 11— BE (R RS ) . MR Paik 26029 pwFge
SR 15 1 H o, 1 22 35 20T DL
N1

3N

cose) (2)

O‘v:O‘1<

O_UmIFN—lH(N—IV—%Nuﬁ6}@)
2tan &
A N=tan’(n/4+¢/2).
B OMARX D, T UE R 30+ 2
i 2% 35 O (R S 5% Sk 28 D
K 3 (N cos*0 + sin’0)
3N — (N — 1) cos’d
HFX @2 G K@ BIME KR
U 1) ) S A AR AT LA B S 2 1% 16 5 S o H B
AFRIBA

€Y

— vh
o= K ,.tan dtan «

[<1 B %> Kawtan §tan a B (1 N }4‘7 ‘

h
K NEAUA D BEd P L i E3h + k)
T LLERIR N

(5)

- YhK
T 1— K ,.tan §tan «

(R R )

214 AT 58 0 A (A 4 ol 1T Y L RO 2 fo T 442 A

o=0m}, X 6B N
O = Y2 K +K;\Wq 7

KR g TR s R i
22 mimtHITE&RER

&3 25 T e i A T SR B L G A8 AR ST AE LA
TR IR L

LIRS TRt

2) PR F 8l 4 Fe Sy 4 BB AL 3 B A B B

SO A RN A A B ik T R RE . HL B2 i 1T EE 452 A

Ay
[ g E S o,
AR - E Sip=yh+q

==4NEENNEEN

0 ahw

(6)

ERiE)

AT

p.(2)

3 MEHKRETEE

Fig.3 Schematic diagram of anti-slide pile model
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Fig.4 Force analysis of cantilevered part of pile
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