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Abstract: The existing buildings adjacent to a deep foundation pit will be damaged seriously or additionally deformed when the
foundation pit is excavated, and it will lead to motion of soils. The double-row piles as one of shielding measures are studied.
Based on a deep foundation pit adjacent to high buildings in Beijing, the key design parameters of double-row piles such as
distance of row piles, distance of piles, link of top beam, and strength of soils between the piles are analyzed. Through the
numerical simulation and in-situ monitoring, the displacement field grouped by the double-row piles, soils after the piles and
high buildings is analyzed. The deformation laws of the double-row piles, soils after the piles and high buildings are concluded.
At the same time, it is proved that the double-row piles can reduce the displacement field obviously by comparing the

double-row piles to the single-row ones. The horizontal displacement of soils after the piles decreases from 17 mm to 8 mm,

with a percent of about 53%. The maximum differential settlement of high buildings is 6.9 mm and the angle variance is 0.33 %o.

In a word, the safety of buildings is ensured by monitoring during the excavation of the deep foundation pit. It may be useful
reference to the similar engineering in future.
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Monitoring of double-row piles and high buildings adjacent to deep foundation pits

SR AN AT (R B A RS R B . AELUE

B2 B T Bk & M TR S R R, T M TRESZ R, K20 SR 5 3 o ] 45 st 42 H B o

BIE. NMZERSERH ABAQUS RN T B ik

D, KRG TS AR [ S by . M Fhssk, & B SO R IS TARIT ORI, 45
TR A AT E ST, S PRI ORI A A T SRS A
RS TER Ar i B RER —Eemkorn, st YA SRBOPRITES O WL AT 55

INEy
=

Wi ST AL T DhRe, A7 AL T Ak S in s BB, 2014 07— 28

S501)

Wi )



W 2

A, SR OUHRRER B AL B ARIE R bk I ST 413

BT B ST/ HT )7 i:(DCFEM), #7361 i
HEAT R RE I IS GTAR TER BAR . RS2
JEMIURTTRE BG4 S HUAMITRE A 30 1
SEMREELREAT T 00T, JFSeth T 2 s LB E K
Kol BRI L, S TEORS S, i e
VD — PB4 S5 46038 28 e J G K . Martin
SETE R BUE R T T UHAE AT I AT . W
OYATSE, FEN AR 2 AR IR ™. A
SEE L BN BT I R, AEXUHEE S i Ei R i ar
BRI BRI TR, SRR SRARAS B
(AR K 3 I3 e Pk U R SR AL S
TRERSERGERE, R OCHEE S 47 S K b R AT 25
ARTEAN A I S S ATRFAEREAT T 0FT, R WIREE OO
BESCI G L) s 3 A o 52k, HIARSE
LI TR SAAE R N ZE o RIS AT I
ST RS G AT IR s B8 T
VRS AT EE 14 PR RIS py L Py pep g2,
S 2 VAL (R R AR 2 MSHEREAR IBE D  TRE B 5 24
Hi A, ARBEARLS (45 & F LA 5 RS EAT 20 # o i A,
AT TRESEBI B R FEGT TARE B 5 A0 1A R BE AL
. H AR XUHEE R B ST . IR AR A
73 A RIS B AR B DR T AR 1) 2
G [ IS AHE S R HE S Wt 2D R WA e 25
(271 7S AR B UN X (AR 7k v € T

1 TEIEHR

JE o FE BRI T BT AR S R 2 ),
4K 459.328 m (K11+049.072—K11+508.4), H:LiIF
FERIE R 13.5 mo ABUY FFi L vt H47 45494 9600
B ALHEAEE+0609 ANE XSSP IR R, SCHBE 1A )
T REEE TR AT W RE . BT A RIIR 2,
Horp— R de i 16 JZE LR B 58T 8.2 mo JEBT S 16
RN E R LE 1. Z AR TS e, M
FARE R AR H A R, fE AR R
KZ, BRI TC LHE S, i Tt b,
MYCRERLE, FAERMEN LS. AR E
FORE 224, Wb TR T s B RIS (52, 8k 47
B Al 17 A b g A E— 20 3 3R 2 R 3 AR
KA ST, A3 LR 5RO X 35 SR H 1
AR 48 e, DR ] B R BT 1) 2 4 o

JE RS T 3Ehem, St 16 2, fEHIEREL 7
m, ETHRYUZER, RS uUE TmslEn. &
T, R s 2 @, AR
B2 (ARG BEAT AN S PT%  FEGUME B 52 i
P A I FH 22 4> H SR g s A ARl T
SR BRIt T VE RO i, DA RIS T

A G A 24

162 /& R IR 2

"\J M
IITss
[ ,

43.0—

T 5t B T + ;100
A L

Bk ||

1 ]

.306 Q.

fr
b

21.0
%3
H600%FLIE T bE

9545 4 45
20406

R FLIEEAE L =17.5 m [k
b C g w

1 EREG S EREGIE X RETEE
Fig. 1 Relative position between existing buildings and deep

foundation pit

2 WHHREABZIFA RILITHL

28 10 AT SR RV B DRAS I, A o SR FH I K
T I 5 R CHEATE A A B s 48 it ATl /N B A
. R TRRSERRAM, Wi, BEfR. BEn
PR OBEHERE . e AR AR T S HCR
ABRITCIVERAT T 2 AT . e 8ifie T R
B v A A A VY ) K 26.837 m P& 10 m X
o RILEN R XCHERE [ 25 K 46.837 m. AEKH 17.5 m,
BEAR 2R 600 mm, HEFEEA 1000 mm, BEHEEEA 1000
mm, F 5 HER A B 5 HERE A 600 mm JEmiaT,
AMERT LUK, P ROKSE R, B R Rk s
(RO E o M THU DN Ve A A VR 6 L e 22, BT < 600
mmX 900 mm, [ 5 R AR 2 m HEATIER:,
K ANV e - 25 A B, T 400 mm X 900 mm,
BB R AR, o R S B R e art se i (J 2D

., 1000 mm " 1000

lIllIl“ ,

A D))
D600 FLI TERE $G00NEMTAR

2 WHHEIRHFE
Fig. 2 Plan of design of double-row piles

3 BAERMREWNIRITME

HRA 16 JZE RS RIS T I 1] 5 R R4 T
WA OO B R UL, LR AR IR e
BUGHAT T 0. I T DUF %A hilbafe: O



414 a5 oE L OB ¥

2014 4F

D5 BEARMREIN T 0.5%0; @7FHefilifs K 22 it /N T 8
mm. £ 0k A7 PR TR T S B HEAE AN BE R AR e 4
PEAG RS 45 H I b vt o R S DA SR AT 28T
e 2 S 1 e o B SR FH RCHE R 186 i =z 47 45 R W1
T BEA BRI B INAS T o K DA R OCEIE AR i 351 4% it
L@ g A ST R T R T A R T4y
Mrs B RESVIRER 5 mm, WHEEAERN
()2 s, AE RSO T3k R rp Z03EA 77 5 ) M
TREEAT = B R LAl

4 HASEN
H T SERE T RSSO T R P B A A R
IR B AL TER G DL, WA TR I
EMEEAT B B e vl o BRCHERE . BE)S Ak, BEAT A
e o BRI S, FER I E A AR TR
CRE, BUHE) AETRYTRE. BEE LKL . #E )5
e T S Y T N Er BNy TR R
4.1 ZEVREN =i
RTINS B GRS TR & e ) (JGI8
—2007) FIESRIEATI, o s DK Hhs fe s v 2 I
WEAT SRR TE o MR P ELRAE [ DY Ay FAR T 4% )
WS AT e T A, EAARI i i A & LK 3 B,
FEGA ] L R WD T TR o D SR . MR 4 FEAH
SRUTE B R AT,

H9Y| 8 H6

o v v v g PEITHVIEENG
207 206 205 204203

2022? s
F3a F2» F1.

v A VA vV _3
106 105104103 102 1014ip2)E :
107 13 12 p ) TAERCE

T T e
AR ORE)

K11+186

HufkEEGT

4 Ki1+129

B

3

rrTs)
B
i
|

3 WHHHEE P EH R AP R RAR AN s
Fig. 3 Layout of monitoring points
4.2 FUHIEMAISEHE
R W E N 2 (PR IS S OE FNIAL S it s
A, T IRISERR A TR IR . BT, A
AR AR 7RG A 0.3 mmyvkm 15 5] RS 35 K HEAX
#10.02 mm/0.5 m [f) SINCO MIAML . i i Tl

DU LR () WA AT T IR0 o BT R
T 5Smh, 1M MEYUTIFHZRERT Smif, 2K
/de MR SERR)E, S RUTRE SR O, BT
AR 1 k3 d, HEHIEIRGE.

5 IEMEHRES
5.1 MHTUTIESE R EAIBIHD

FH ] 4~7 AT RDSCHERE AT S e S e BORE T 1 11
It 1) (7 7% 17 22 WA HE U2 1R 358 I i 22 3 1K
M HRBL T HE S SO0, TSR
Bk, WTHERN, RAMETURAET 1 mm A4
iR, BEAE TSR SN, R AR E RSy
A2, 6, 8m LLACEKIVER . BAR BAAHPIN &
JEaH, AR H ik B — e TSRS A, BRI
By 0T RO S AR R T DO BB B, KL
B ]I 1 mm/d, TR — 4 AR AR B0z 1 L A R 3
YrpiRE Mg W R, RN, BETRDCRR R Al
49-9.0 mm, M 5 BEHEDT 2 m AL KA 9.5 mm,
BEJE EEHEYT 6 m AbYT IR KB A -10.6 mm, fiE RABEDT
B B LY TR (HS 55 (K KA A -8.7 mm,
[ 1) H 5 f KA A -6.0 mm, 11 #E 25 LT )
H2 S KA R-2.3 mm. HIXSSi A 4% 17 3Ly iahit
VR AR TE AU, M IEGTI T 50 BB 28 4 K
FEFE B LY 0.5 F5 FFAZ IR BEI IA 2 e KAE S5 3 ik /b
HE 4 2R R UL A%, AT AERTFR
PIUCREAE . WARZE RS T ol RerEm ETHB, X &
B8R DR R In) A A LR ORI K .
EENEE 277 0l Rt 57 < /T SR 1 =N VK (2 N VA
B3 LLAEXT IR UL A R BEA TS, DU %
R R BRI, AEREFEST h T Rzt 5 i Y Y
FEEE B ZR G T Rk iim. mel B
)17 R 3 R AR ) 20T, TUR I, #ff e B AT 2 30
WA A R F B R R T AR g5, T
FEH T 5K SCHT A PF . @ as e, @SN

20

1 1 1 | I E— 1
e = e A N \O o o — o0
2187938833888 535 8538
[ R T e R N N = AN a4 o ¢ o
g - 2 8 g8 8 83 3

4 WETSUTURE [ B b £k

Fig. 4 Variation of settlement of top of piles with time
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