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Key technology of the top-down construction method for

oversize deep foundation pit

ZHONG Ming, ZENG Jiwen, HE Hao
(Wuhan Geological Survey Foundation Engineering Co., Ltd., Wuhan Hubei 430000, China)

Abstract: The foundation pit support works for the Wuhan Nanguo Center first-phase project was constructed using
the top-down construction method. where the surrounding environment was complex, and the sand layer at the site
is thick. The technical requirements for foundation pit design were high, in particular, the verticality of the
diaphragm wall and column pile of the support structure was high with deep rock embedment. The soft and hard
alternate formation tended to produce deviation during construction with low rock penetration efficiency. In view of
the major and difficult points in construction, measures were taken from the aspects of equipment selection, process
selection, bit selection, etc. to solve the difficulties in the construction of the super-deep and large foundation pit
support structure by the top-down method. The approach to solving the problems was introduced. and significant
results were achieved with the quality meeting the relevant technical requirements.
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Fig.1 Top-down construction method (take the two-story basement as an example)
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Fig. 2 Construction process flow of diaphragm wall drilling and grabbing method
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Table 1 Efficiency comparison between the mere grab
and the rotary drilling rig combined with the grab for

constrcution of one panel trench
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Fig.3 Short flight auger bit
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Table 2 Drilling of the representative piles in

medium-weathered silty mudstone

MEFE /mm A 1] /h WBE /m BMFE/(m e h™ 1)
1000 4.5 2.1 0. 46
1000 6.0 2.5 0.42
1000 5.0 2.2 0. 44
1000 6.5 2.5 0. 38
RIS 0. 425
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Fig.4 Guide joint connected by a screw
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Fig.5 Cut out guide joint
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Fig.6 Pipe column hanging frame

C2) B A S FE L A% A S AT il T 2 06 A 3 Sl
TR TR SRR A TR A R T A e TR
J2 B M TR A L2 % A A E A R R SR g Y e
R SE BT 0N R A SR S T 2 e M R AR Gt T
TAEWFAC R 7= A T 3 A

(3) AR A5 2L 70 4 I 45 58, (R Bz A7 B BL L 4RO
H SR 1) LR BRS8N SR K )
i B A2 5 [ 2R DA B SR R IR AR
G R BT R . R S T R
AARAT ARSI 3 R B 85 B8, oR X ) i B 85 3 AT
il A F

PRI A A R GO AR 45 1 i T R R 4
JEl S0 BRI A5 7 TR AR T Y 28 U A AR R AR 2 AL
it AR TR B SRR 2 0, T 0 BB XA T
(it T IS 1 4

5 % LK (References) :

(1]

2]

(3]

[4]

(5]

(6]

(7]

(8]

9]

(10]

[11]

XA A5 DR 0 TR T 0 [ ML G s o B 50 Tl s
#t,1997.

LIU Jianhang, HOU Xueyuan. Excavation engineering handbook
[M]. Beijing: China Architecture &. Building Press, 1997.
LR A AR R T B AR R R SR ] E R AR
2008(10) :26—28.

FENG Kunrong, CAO Shaowei. Technical characteristics and
requirements of reverse construction method[ J]. Chongging
Architecture, 2008(10): 26—28.

EV L EERBED R T SRR E R AR ] &
T H:A,2009,23(6) :18—20,29.

WANG Ping, JIAO Yujun.Comprehensive trenching technolo-
gy of extra deep diaphragm wall in extra-thick sand layer[]].
Soil Engineering and Foundation, 2009,23(6) :18—20,29.
DB 42/T 914—2013, #JL4 Mo 3% S b it T H AR MR ST.
DB 42/T 914 — 2013, Construction technical specification for
diaphragm wall[ S].

Gy A/ NI R 3 SR it LB AR SR LT R AR
CH 868 TR ,2004,31(4) : 10— 12,
Y1 Zhihong, LI Xiaogang. Discussion on difficult in diaphragm
wall construction[ ] ]. Exploration Engineering (Rock &. Soil
Drilling and Tunneling) , 2004,31(4):10—12.

Dy A R TE N W) AR TR LT 2 B TR Y
[ 4R TR G R4 48 TR ,2012,39(11) :44—50.
Y1 Zhihong, ZHAOQO Jianping, WANG Yingchao, et al. Studuy
on construction technique of hadal depth &. abnormal shape
underground diaphragm wall [ J ]. Exploration Engineering
(Rock &. Soil Drilling and Tunneling) , 2012,39(11) ;44— 50.
Sy, £35 B R L T 3% SR8 il T b JLAS S A B LT ] R
TR CH 4548 TH#),2013,40(11) :68—71.

MA Qin, WANG Fang. Discussion of several problems in ul-
tra-deep underground continuous wall construction[ J]. Explo-
ration Engineering (Rock & Soil Drilling and Tunneling) ,
2013,40(11):68—71.

W /NT By 7 70, T I 5 8T 4 Sk 2 B 201320339694, 2
[P]. 2013—12—11.
DAI Xiaoyue, YI Wanyuan. New joint device for diaphragm
wall: 20339694.2[P]. 2013—12—11.
DB 42/T 831—2012, 8 fLAETEMERE T H AR MARLS].
DB 42/T 831 — 2012, Construction technical regulation of
bored cast-in-place pile[ S].

B AEAE AP W] LA BT A A R R s S R () R T
CH 558 T2 ,2012,39(4) :56—59.

ZENG Weichu, ZHONG Ming, XU Yong, et al. Construc-
tion practice of inversion construction method for steel pipe
column[J]. Exploration Engineering (Rock & Soil Drilling
and Tunneling), 2012,39 (4): 56—59.

B30 s B4 R B0 99 6 4% . 201120408187.0[P].2012
—07—04.

ZHONG Ming. Automatic vertical adjustment device for steel
tube column of top-down construction method: 20339694. 2
[P]. 2012—07—04.

(it ALE)



