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Research on Gravity Anchorage Foundation of Dadu River Bridge in Luding

ZHOU Ting, TAO Qiyu, LI Zejun

(Sichuan Highway Planning Survey Design and Research Institute Ltd., Chengdu, Sichuan 610041, China)

Abstract: Moraine soils formed during the Quaternary glacial period are widely distributed in the west of
China, exhibiting good mechanical properties and deep overburden. This paper studied the Dadu River bridge
in Luding and investigated the influence of various foundation forms on anchorage stability in the case of
considering moraine soils as the soil supporting layer of gravity anchorage foundation through theoretical
analysis and numerical simulation. The findings suggest that a slant expanded foundation with a notched sill

demonstrates good force-bearing capability and is cost-effective. These results can provide a reference for

similar construction projects in the west of China.
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Figure 1 General layout of Dadu River bridge in

Luding (unit:m)
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Figure 2 Photo of typical cores of moraine soils
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Figure 3 Field shear test curve
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Figure 4 Scheme 1: Flat foundation anchorage
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Figure 5 Scheme 2: Slant foundation anchorage
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Figure 6 Scheme 1:Flat foundation
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Figure 7 Scheme 2:Slant foundation
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Figure 8 Stress distribution diagram of anchorage

foundation at base bottom
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Table 1 Anti-overturning stability coefficient

o FasE AL
FREMO AmEMO [(O-0)/01/%
TGS 10.7 14.8 38
PP BB Lk 3.8 6.4 68

B A4 R W] 0 SR A A AR T R
24 B B 107 e vk B I R . (R OF R
2VBARE O T R VSRS RS E ) AR HLUR F A
RHEEIR G , ESKCF 1 0 1, o He sk 1)
FERC O 1 1 I A R 4 B 2 TR L Al A ) v
BE L Y/INT 5 %8 1, DRG0 B R el B RS R
JEESE 1 5 1] o 58 2 W RRE R AL T 3R 14 38 %6
T TS 0 17 7 0 30 B 45 SR A TR 50 E 1 A 1) S el
B 14 7 1051 7 e R P R B IS St il e A
43 MBBRTERE

YRt i 5 Ak VS TR ) Y S BB 38 R DA LR 4
2ﬂﬁiﬁ .

(1) FE A RS 1 T 1y 356 [ 1) 6 5 7, by FE el S 1T A



158 ¥ 4k

A S 2024 5

iy S5 [ 1) 26 45 0 B 5 A RUR Eom B R AL, X R
LRl 5 1 BUA A 0 L 2 8] R TR ER A T .
(2) FE Tk U VT R bt [ 1 0 0 R L g, R A R
LA 2 1 B 2 48 B 1 T B4 RTE S S EE R &R
B e B . P BH R B0 I B SR £ TR %
AT 2
(3) HERHATH A P08 H D AE R A
M IABAE LT AT A &, — AL a5
(4) BBt SEah , ZEmhJe 5 19 £ R SCA A1
LU DAY S o N = N T SR e o N = NN/
5y B AR A, PUBY B E 2 87 U1 g im gk R
3 A5 A R DB A A G , Rl B0 i o
XFF 5% L, UM 70 K 5 b - 2 R 9 3
JEE RH 7 L, an i 9 T

| 5 R T R AR AR
B9 FREMEREREERARE

Figure 9 Friction force of flat foundation

anchorage at base bottom
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Figure 10 Friction force of slant foundation

anchorage at base bottom
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Table 2 Physics and mechanics parameters of the model
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Figure 11 FE model of flat foundation anchorage

12 PEERHEEERTERNE

Figure 12 FE model of slant foundation anchorage
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Figure 13 Soil vertical stress of flat foundation

anchorage(unit:kPa)
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Figure 14 Soil vertical stress of slant

foundation anchorage(unit:kPa)
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Figure 15 Soil vertical stress(unit:kPa)

6 L mEHR

(1) vKMst £ )2 70 A8 T 00 1 X, Ty 2 R g
U o T DA M o P R R M R R A 1



160 ¥ 4k

N~ %

2024 5

 +7.180 94¢+001
ii'j;jfl.sw 41e+001
Fo o, 1021 186+002

9% _1.890 81e+002
~2.760 45¢+002
~3.630 08e+002
B —4.499 72¢+002
Hiars —3-368 38e+002
i, —6-238 99¢+002
v, ~7-108 53¢+002
0% ~7.978 28¢+002
0% g 847 30e+002

00% _9 717 53¢+002

Max:—1.28e+002]

16 BV 1 (HA7kPa)
Figure 16 Soil shear stress(unit:kPa)

AR TR 7 AR S AL A M 3K RE 2 SRR A
] R RN 20, 0T LA O8N RE R TR, 1
WA .

(2) 38 2 35 ik J2 =X e 5 e Bt 1 7 A e 5 i Y
X A 9 & B - R AR 1 3 b %) e i T IR AR D
VB A AR IS, B A5 AR 8 0, L35 i ) R ) A
A RN T A KV 3 R RO Bl 0 s ] R
B, TR/ TR DR B P R SR A A A 2
WA R BT R . LAAS A S ), 7R AR R R B L
D7 AT R 5L A EO I S Al 00 B RRE R B
R 38%

(3) 3 i FE Al T =X X i e Bt i 7% A0 52 i 1Y
XF HBIE T & B < oK R 1) 5 0 A RE L 8 L i G
P, R AL 2 5 i B, M HF IS Sk A, nT A
BPE A RE P RS BE T o LA N B, FE A TR R
B+ BT T U R T B AE 4 =
29%.

PE R IEWAF 2014 4 8h T.,2018 4 12 H 31 H 2
JGE A o T Tl RS ) 2 4 AR T ) Al R B
W, W 2 R B 2SR AS R AP . BT AR F W
R M RN 28 M A A B AR 1) R Rk il ) Al
I, AT RATE S T AR i 2k 1 33 )

Sk

References:

(1] BRAE BRI KBS B RN RSO 5 0E T (M) R #8: 74
T 5238 R 2 Y A, 1999.
QIAN Dongsheng, CHEN Renfu.Design and construction
of long-span suspension bridge[M]. Chengdu: Southwest

Jiaotong University Press,1999.
[2]  XUBJR B R 2 0 Bt iy B AR LR (0], 4 %

(3]

(4]

(5]

(6]

(7]

(8]

(9]

1999,44(7): 16-23.

LIU Minghu. Basic idea of gravity anchorage design of
suspension bridge[J].Highway,1999,44(7): 16-23.
TRAS R A A RS B B R BE 1Y G BT [I]. B
Ai%,2000,30(4): 20-22.

ZHANG lJie, QIAN Dongsheng. Rational design of long
span suspension bridge towers and anchorages[J]. Bridge
Construction,2000,30(4): 20-22.

AR R R ISR 55 2 T B R T A A A R R 2
T B A RS RE PEBT FE HE R (1. 0 9 R 27 2 4R (A AR A
2 10),2016,44(1): 58-64.

SHAO Guojian,HU Feng.Progress of research on ultimate
bearing capacity and long-term stability of anchorage
caisson foundation under deep overburden layer[J].Journal
of Hohai University (Natural Sciences),2016,44(1): 58-64.
AP T IR A AR T 5 RIE AL E T R R I i
HAl [M]. AbaT: BEoE R, 2015,

SHAO Guojian, FENG Zhaoxiang, XU Hongzhong, et al.
Anchorage foundation of suspension bridge under deep
overburden[M].Beijing: Science Press,2015.

PR HE 5K T R A7 /0 I T BT & 4 R R I 1 ) U4
BELALLI. TR AN 85%,2019,39(2): 120-124.

CHEN Wei,ZHANG Haitai,YANG Xiaobing.Optimization
of suspension bridge gravity anchor block based on anti-
sliding safety[J]. Journal of China & Foreign Highway,
2019,39(2): 120-124.

VU148 2 it R R0 B8 4 B 1T 9 B A PR ) L ) 8 R U VT
PR TR 4L[Z],2015.

Sichuan Highway Planning, Survey, Design and Research
Institute Ltd.. Engineering drawing of Dadu River bridge
in Luding[Z],2015.

PRAE A, 1 [ R i A5 ORI T A B R g B G
WKW AETE 5 B e 4 AT (7). TR b R % 41%,2019,27(3):
632-639.

CHEN Tingjun, XIAO Shiguo, CHENG Qiang,et al. Long-
term deformation and stability analysis of gravity
anchorage slope on Kangding bank of Dadu River bridge
in Luding[J].Journal of Engineering Geology,2019,27(3):
632-639.

B AR O T B A PR A B 0 AT (], AR R o
(E KRB RR),2001,17(2): 58-61.

GE Juan. Analysis of retaining wall with notched sill with
limit equilibrium theory[J].Journal of Soochow University

(Natural Science Edition),2001,17(2): 58-61.



