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ANALYSIS OF PERMEABILITY OF COFFERDAM
WITH ARMOR-PLATE PILE FOR XINGUANG BRIDGE'S PIER

CAO Hong, LUO Yan, ZHOU Hong-xing
(Department of Civil Engineering, South China University of Technology, Guangzhou, Guangdong 510641, China)

Abstract: Xinguang bridge project is the pivotal project of Xinguang throughway, and it will be the longest
half-through arch bridge with three continuous spans in the world. The constructions of piers No.5 and No.6 meet
much difficulty in this project due to the large-span, deep water, and intricate geologic conditions as well as water
inpouring into hardpan in their sits. On account of all those factors, cofferdam with steel sheet pile is employed in
this project with large dimensions, which is the largest steel sheet pile cofferdam in deep water in Guangdong
Province. However, successful implementation of this project lies in how to solve the permeating problems of steel
sheet pile cofferdam. As to the permeability problem, the formula for the equivalent permeability coefficients is
modified. On basis of this modified formula, a variety of the equivalent permeability coefficients is modified
during the self-healing up process of the steel sheet pile in the sandy layer are analyzed; and the calculation of the
final seepage quantity as well as an estimation of the initial quantity of the pumped water are presented Moreover,
it is concluded that permeability below the root of steel sheet pile will not cause seepage failure but only increase
the leakage, which is confirmed by the two-dimensions finite element program on horizontal plane. Eventually,
corresponding settlement was generated after a full account of both the merits and demerits of the cofferdam base
in both draining and blocking up approaches. This project was completed smoothly, and complementary
supporting evidences of the self-healing process of the steel sheet pile were deduced.
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Fig.1 Typical geological conditions of pier No.5
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Fig.2 Typical geological conditions of pier No.6
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Fig.3 Disposal of brace for steel sheet pile
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Fig.4 Actual joint sketches of steel sheet pile
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Fig.5 Model sketch of steel sheet pile cell
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Table 2 Permeability coefficients
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seepage

IRB R AR K B FE R 4ERE N Ab
9.50 m Kk ZE TR AR E, EHAERSR. N
FaaHKI, T p AL A &S BB
TRAKEIRK, (HIER A KSR ZER /N, GnE 1.00~
2.00 m, NIRKEM G TAEBRER 10~20 7.
Fras KIS e K 1B 2% 8 77 2 250K T IR 7K
AR AR (il K B 4% 10K B 3 000 m/h, 24
BT 30 £5). BE HRARE, JRKERR
PR

BARR AR B D 2 A A LK S BB, TP A
¥y WP JE R BK ) 3 B ds R 0.30, SRR
PRTEFM LR B E AKX J, = (G-1)(1-n)
M E L 0.99 AL, L2 REONT 2 65, WL

Bk
3 WA TRRAERERE-E

Sy S NI =) = RN e R 1) = 1D M I DT
WA, RAEAELLF TN . I THERARPZZY 10 m
W, AE10.00 m ACKHERTR, MBERSEE, 1K
Tk J AR 0.50, AN RABERIKD 1Y,
BEIRSES T 22 B R 1 )

AUEHAT N R385 (1) Aol N 993% /K 2 1

(2) B ARBEANGIERZ, WHLGRIAE 3.

T3 ARON IS5 5905 7K 2 B ) I LK S W B s
152
Table 3 Influence of the space between the pile end and
rock layer on the vertical hydraulic grade and

seepage
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Table 4 Comparison of seepage, vertical hydraulic grade,

hydraulic pressure among several distinct schemes
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