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Monitoring and analysis of excavation based on supporting structures of
double-row piles and prestressed anchor cables

WANG Hong-yun, YAO Xiao-bo, ZHANG Yao, HU Jin
(Wuhan Surveying-Geotechnical Research Institute Co., Ltd. of MCC, Wuhan 430080, China)

Abstract: The pile-anchor supporting structures have been widely used in deep foundation pits. The supporting structures of
single pile-anchor and double-row piles are used in the same deep foundation pit. The influence of deformation behaviors of the
excavation and adjacent buildings are analyzed based on the monitoring results. The influence on the adjacent buildings is also

described because of construction of anchor cables. In addition, the influence scope of horizontal deformation of the excavation

is analyzed.
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Table 1 Physical parameters of soils
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Table 2 Mechanical parameters of soils
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Fig. 2 Plane layout of excavation retaining and monitoring
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Fig. 3 Horizontal displacement-time curves of excavation
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Fig. 5 Vertical displacement-time curves of excavation

K 3~5 R SC 3 X B RS UKL
ANE ) (7 A2 23 REAG BT Rz s AR S SR sl
BEHUARTE BAT BRI R IR, . RBLRELTAY fHH E
Mo
3.2 PRHEFIEM I

BRI B S U R 80 4 18 m, 2
ARUFEG TR E IR %o B 6 R M kit
Wi s o TR 5 AL A 1R JZ4 I R, DERE R R 23 mm;
B /NI UL TZR B AR R JZ8 M, DikERA 6.6
mm. 5 W R R BURE A I KB 0.0015, i A2 B
ATt sk

Bl 7 I B I AR R R 4k 1.2
mm/d, HPIBFEEARAE 4 155, 4 H30 5Lk s A
15 5 Je A R AR ZAAR B o S A Bt o0 B D A 2 2
AR AL R NSRBI UE It TR

M 2 FTLAE Y, JZ4 W a0 BT XU A A
HEMEAS T IX, AR R s o W e, T HytREE k.
LI, XCHEBE AT ) 5 2R 20 & e A7 Rz il AR g4
YIS TG, XCHFREAE BT I B S8 g 30— o
JiEo



B 2 Edia, A BT RUERIEE 2R S BT T2 Il ) Hr 449

Hl AL, FEGUTHZN 3 TSR A R 5%
03-16 04-15 05-15 06-14 J
03—01 03-31 04-30 05-30  06-29 07-14 M LR/ o
- A 1
03-16 04-15 05-15 06-14
sk 301 0331 04-30 05-30 06-29 07-14
g -0.5
E-10f
% —m -10
:!I_ | —=—1J73 15 L
Bk 15 —— J74 \E
—— 175 % 20t
20} —e—1JZ6 £ el
——JZ7 Bk
| 30 ——HsC1
6 SIRTEE" 1 R AL R B4 35 T HSG2
HSC3
Fig. 6 Vertical displacement-time curves of No. 1 building of _apo L -~
Changyuan Garden 9 EiR %R M R R fh 2k
04r Fig. 9 Vertical displacement-time curves of Changyuan road
02 Abe Ik DB TS AP, AR HDHEE, 1 H
0 / p | 3 NI N v
P>y \oshshs Pkl 1 DmetEse2 0714 BRI EEIEAL T 7. B 10 RFE, Y4 R A

RORVLREIL 61 mmo HLZUIN, 5 1S 1 0 o4 00 6
AN R I 24 4%, (HRFZ M ol IEFAEHT . P11
Rt I s DR R AR ORI, e KR

ViR (mm-d!)
s
(=2

-0.8 N fpe — \ . e
ol RAAEEE = LI, JERRAGR IS, DA
1’2 | —e—is PN 2R EIE TROE .
Tl ——zs A3
-14L 03-16  04-15 ~05-15  06-14
7 BIREE TR f gk O a0 0530 0629 07-14
Fig. 7 Vertical displacement rate curves of excavation of No. 1 10 )
building of Changyuan Garden a0l
WA 8 BRI A, SEMErHA31 Bk E .
DUREZIN 3.6 mm, PUFFZEZN 1.1 mm, SPUFERDT g
R bW N A= ¥/ P M W 3 R G R 3 EE 2 =T
THZRIAZ L1 30 m, FEGUIT2 0 X B 53 1R 5w Jf S0
Z_\“ EU% EIL o —-60 —
—*— Y4
Hi -70L Y3
003—01 03-16 03._3104._1504_.30 05—|15 05730 06—|14 06|—29 07|—14 10 Anshss i dh s
-05 Fig. 10 Vertical displacement-time curves of gas station
-10 | 1
E -15
£ 0
% 20 o] D 07-14
]ﬁ, 250 M1 o -1
30+ ——JM3 °
£
35L —+—IM5 j
4ol T %_3
8 SEMMATHESFE31 # RiHIhE M AR Bh % g —— 1
Fig. 8 Vertical displacement-time curves of the No. 31 building of —4r Y2
—— Y3
Meilixinshijie Community 5L va
K9 W] B ik R DI R R KA 3.5 Lo
AW S5 (AR A SRR RIS, VTR 22 A ] g .
mm, 3 A AR AR AGAAARL, DR 224008 1 mm. 11 hnsdgal TR e phik

LG WL TR RS2 S DR RO R Fig. 11 Vertical displacement rate curves of gas station



450 A ok TR ¥ 2014 4
AT PR TCRIT]. 41 1%, 2006, 27(4): 662 - 666. (CUI
4 Q:é: io/lf\. Hong-huan, ZHANG Li-qun, ZHAO Guo-jing. Numerical

ASCLLSE s TREME ISR FEAt, 704t 1 e
R S UHEBE+ B 3R S TG 3T SR GTAR I LA SR
JUFRIEISE (R IN PIR T B R T T A i
FUEN, el A3 SILL R 258

(1) FESZZE AT BRIACAE R, XU+ TN
RIS R A AR, (RIAT
ERGUREIRY .

(2) HIFRAL FEI SR P it T ST
JILEE DR AZTEAT BRI I, A B R
JCREM R Rt 2, DAy )NE 2Rl Y ST

(3) FEGUHZWEH 210 3 5RO,
X BT ITHZ R L 3 4% 2o A7 RS e AR /D o

(4 Jr R A SCHERE A2 1 AT e U AR B I
XCHEAEAE BT I N o 4R i S ML 25— € 52
Ji.

SE K-

(1] B, E2. H57 S0 SRR S i R R R R 7T
P AR I M B I 2 R SL R R PE T [D). A o,
2009, 30(7): 2087 -2090. (TU Yu-mim, WANG Shi-hong.
Limit protection depth of soil nailing protection structures[J].
Rock and Soil Mechanics, 2009, 30(7): 2087 - 2090. (in
Chinese))

(2] % JE, B H, EIE. ST E N RGBT E I
W] A5 TR, 2006, 25(1): 174 - 178.
(LIU Run, YAN Yue, YAN Shu-wang. Stability analysis of
foundation pit with position change of braces[J]. Chinese
Journal of Rock Mechanics and Engineering, 2006, 25(1):
174 - 178. (in Chinese))

3] 7 B E K, AR HAR 210 miB KRR SRR
TEAHTI. A TR AR, 2006, 28(11)): 1596 - 1599.
(YIN Ji, GUAN Fei, LI Xiang-fan. Design and analysis of a
210 m-diameter circular struted foundation pit[J]. Chinese
Journal of Geotechnical Engineering, 2006, 28(S0): 1596 -
1599. (in Chinese))

[4] DBEESR, BRAEH, S K, &5 JEOU TR P XU S 3 45
(I AT 0], EESURF, 2013, 29(7): 104 - 108. (QIU
Jia-rong, CHEN Zheng-zhou, HU Xie-fei, et al. Application
analysis of retaining structure with double-row piles in
excavation engineering[J]. Building Science, 2013, 29(7):
104 - 108. (in Chinese))

(5] BEZIR, SKOLAE, BRIE S WRFEGUITZ A XU S P 1 =

simulation of deep foundation pit excavation with double-row
piles[J]. Rock and Soil Mechanics, 2006, 27(4): 662 - 666.
(in Chinese) )

W, B 2 OB R AR B 2 RS NI [D). b
5 b st Tk K2, 2010. (YE Xin-feng. Application of

(6]

tension dispersion-type anchor in railway open cut foundation
pit[D]. Beijing University of Technology, 2010. (in Chinese))

(7] PHEHR, Ribess, TRMRZE. HeT ML REA 2R 8
K FE SR TR IR HE(T]. & ot 5 TR %, 2012,
31(11): 2035 - 2041. (HUANG Mao-song, ZHU Xiao-yu,
ZHANG Chen-rong. Deformation controlling criterion for
excavation based on bearing capacity of adjacent buildings[J].
Chinese Journal of Rock Mechanics and Engineering, 2012,
31(11): 2035 - 2041. (in Chinese))

(81 A NI, A&, LU RNt et A e S W 1) A7
JEAMTI]. KRR, 2012, 45(8): 688 - 699. (ZHENG
Gang, LI Zhi-wei. Finite element analysis of adjacent
building response to corner effect of excavation[J]. Journal of
Tianjin University, 2012, 45(8): 688 - 699. (in Chinese))

[9] BURLAND J B. Assessment of risk of damage to buildings
due to tunneling and excavation [J]. Earthquake Geotechnical
Engineering, 1997: 1189 - 1201.

[10] RO R, FEHUIFZ0S L e 34 e Vs & v e T7ik
9E[D]. FpR: TR KA, 2012. (WU Liang-rong. Study of
the safety assessment method of influence of foundation
excavation on nearly buildings[D]. Chongqing: Chongging
University, 2012. (in Chinese))

[11] CHO H N, CHOI H N, KIM Y B. A risk assessment
methodology for incorporating uncertainties using fuzzy
concepts[J]. Journal of Reliability Engineering and System
Safety, 2002, 78(2): 173 - 183.

[12] CHO H N, CHOI H N, SEO J W. Risk assessment
methodology for underground construction projects[J].
Journal of Construction Engineering and Management, 2004,
130(2): 258 - 272.

[13] GB50497—2009 % 3 K& &1 M5 W 7 A #i¥6 [S]. 2009.
(GB50497—2009 Technical code for monitoring of building
foundation pit engineering[S]. 2009.(in Chinese))

[14] GB50007—2011 7 37 M 3 3 it 3 1 B 98 [S]. 2011.
(GB50007—2011 Code for design building foundation[S].
2011. (in Chinese))

(CRICSE4gm  WIHFED



