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Research on the Deformation Characteristics
of Enclosure Structure of Super-long L-
shaped Deep Foundation Pit Excavated by
Bench Method

GAN Binlin, LIANG Yahua, BIAN Chao, BI Shu-
qi, YANG Yonghua, LI Huan

Abstract Based on the field monitoring of the foundation pit
project of Nahong Overpass Station of Nanning Metro, the
laws of vertical displacement of wall top, horizontal displace-
ment of wall top and deep horizontal displacement of wall body
at different construction stages of the underground diaphragm
wall enclosure structure are analyzed. The deformation charac-
teristics of the enclosure structure of the super-long L-shaped
deep foundation pit excavated by bench method is studied. The
results show that the shape effect of deformation is significant
to the L-shaped foundation pit enclosure structure. The vertical
displacement of wall top in the middle of the long side section
is the biggest, the intersection the second, and the short side

the smallest. When the depth of excavation is shallow, the ver-

tical displacement of wall top is dominated by settlement. As
the depth increases, the enclosure structure undergoes wave-
form uplift deformation. The horizontal displacement direction
of wall top is consistent in the same section, and the deforma-
tion direction mainly heads towards inside the foundation pit.
Large differences appear in the horizontal deformation of wall
top on different depth sides, which is created by the various ex-
cavation depths inside the pit, and the deformation direction is
opposite. In addition, the variation range of the maximum deep
horizontal displacement of wall body and its depth range corre-
sponding to different excavation depths are also obtained.

Key words deep foundation pit excavation; L-shaped deep

foundation pit; enclosure structure deformation
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2.2 BMAHER

ARt 37 A2 v KR BT 04 A A R M ) 4 4
o 1 G FETTAZIE AR oy, X6 Bl 465 040 14 335 T2 ¢ 1] o2
Fo i T0U A S5 3% i 1A TR J2= 7K P (6 %% 2R AT 4 THI

et [ 37 A% M M A (ZQCT ~ ZQC61 ) Lediai T /K -7 £%
AT (ZQST ~ZQS61) Aii B ALk WU A AL, S AR

JZ ARG I 5 (ZQT1 ~ ZQT61 ) Ai B A 5 31 i
AR R AR Ak o 2% M 30T 1 ) A1 SR s ) 47

eIl HME R 1 iR,
I T T LS A B (AR 4 R ) L BRI
ZQS14 ZQs44
o 2o I
T A = ZQC44
ZQs3
2982 7on o 7Qs9 1 zQs10  zQsil ost2 2O Tl 2o
chz 7QC3 ZQT9 ZQT10  ZQT11 ZQT12 730131 28 454
;/ R ij. zqc9 ZQC]O ZQCll 2QC12 % N\
i " \gy .
7Qs1 7, ) i i |‘
ZQT1 | : 12Qs46
zQC1 - 4 ZQT46
] I ] 8%{ 1 . 7 zacas
&\ d‘ S e &), . e . ‘ QC51 ;’ l 7QS47
ZQS61 ZQS59  ZQS58  ZQSST  ZQS56  2QS55 ZQSS4 7QS53 ZQSSZ N \ZQT47
ZQT61 ZQT59  ZQTS8  ZQTS7  ZQTS6  ZQTS5  ZQTs4  ZQTS3  ZQTS2 zQc41
ZQC61 ZQC59  ZQCS8  ZQC57  ZQC56 — ZQCS5  ZQCS4  ZQCS3  ZQCS2 \ A /};1
T ZQ5%0 ZQS49  ZQs48
ZQT50 ZQT49  ZQT48
zgcso zgc49 28C48
a) 4 SISy
ZQS12 . 2Qs27 ZQS28
=] %88% zg'rzv 20523 e %852
2 7QC27
ZQS13 ZQS14 ZOSIS  ZQSI6  ZQSI7  ZQSIS  ZQSI9  ZQS20 7QS2l. 2QC22 éggg %8%3 %8%2 zgqm 3 N
==== 7QT13 ZQT14 ZQTI5 ZQTl6 ZQT17 ZQTI§  ZQT19 ZQT20 ZQTZV 20024 70025 7 Qij/ AN
$2QC13 ZQC14_ZQCI5  zQC16  zQCI7_ZQCI8  ZQCI9  ZQC20 ZQC3) s \\
ﬂ.‘ II v H N u =T \ && |ZQSZ9
j i % | I » : ~ : /55
'R H e
] [HRR N/,

7Qsd5 ZQS44  zQS43  ZQS42  ZQS4l  ZQS40
QT45 ZQT44  ZQT43  ZQT42  ZQT4l  ZQT40
Y/ZQC45 ZQC44 ZQC43 ZQC42 ZQCAL ZQC4D

7Q839 " 7Qs38
ZQT39  7QT38
2QC39  zQC38

ZQS37 ZQS36 ZQS35 ZQS34  ZQS33  ZQS32  ZQS3 st
ZQT37 ZQT36 ZQT35 ZQT34 ZQT33 ZQT32 ZQT31 ZQT30
ZQC37 ZQC36 ZQC35 ZQC34 ZQC33 ZQC32 zQC31 ZQC30

b) 5 LAY
P4 SaP 2R e ) i A - i ]
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Tab.1 Retaining structure monitoring items layout requirements and monitoring control values
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Fig.6 Vertical cumulated displacement-time

curve of wall top
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