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Abstract; Taking two adjacent pile-anchor foundation pits with pile-anchor supporting as engineering exam-
ples, base on the hardening soil model with small strain model (HSS), the numerical calculation model is es-
tablished using Z-Soil geotechnical finite element analysis software, and the influence of adjacent foundation
pits excavation on deformation is analyzed. The analysis results show that the excavation of adjacent pile-an-
chor foundation pits significantly reduces the horizontal displacement of pile top, row-pile deep horizontal dis-
placement, soil deep horizontal displacement between pits and slope top horizontal displacement, especially the
effect of pile top horizontal displacement. The ground settlement between pits also increases, is approximately
equal to the superposition of the two settlements due to single pits, and the maximum settlement position ap-
pears in the center of the two foundation pits. The influence of the adjacent foundation pits excavation would

be considered in the design of supporting of the adjacent pile-anchor foundation pits, and the horizontal dis-
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placement due to the single pit excavation should be taken as the control value for the second foundation pit.
Keywords: adjacent foundation pits; pile-anchor support; deformation of foundation pit; HSS model; Z-Soil
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Tab.1 Calculation parameters of HSS constitutive model

+2E4F  d/m c Y/kN+m™® ¢/ Egl/kPa E%/kPa E%'/kPa Ei'/kPa
JRIH 4 4.30 12 16.0 10 3 000 4 500 13 500 67 000
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ep ik 5.94 5 21.7 30 13 500 13 500 40 500 202 500
h X AL - - -
e 9300 15 22.4 35 45 000 45 000 135 000 675 000
A FEGUAHRS FFFZUR B 0 18,5 m, FEHTHI AL 23 430 m*, W H 3 )2 N %, A LB P 85 H R

FHMAERE 9 5 2 F R ®1 000 mm BEKHy 19. 8 m B FE M, FEBE 3 MK mEE K 1.5 m,
KBER 6~9 m (9 H 4T, FEb4Ti8 5 HAKEMPE R 1.5 m KBk 15~27 m B4R, B I 50H A0 HF 42
TREEN 21,0 m, LB 8 635 m” ,IX'E 3 JZ2H T E. B EEYU P 45 H R M AERE S Z R . R
A ®1 000 mm FEK S 23.5 m REVEME, L E 4 BEAKFEEERS 1.5 m KER 9~12 m B E4T, F
AT 5 EAERBE N 1.5 m KR 16~19 m IR,

2 ARTEBKE

2.1 EBEITHEER

H T AE AR S SRR S A A 1 S S, HOA LB BB RAR G B B e, O T R B A O B —
AT AL R T 4E R ST 130, 0 m X 80. 0 m, A FEHTIF4Z
TN 18,5 m, B AEGUIFAZTR N 21, 0 m. ZEHTRAR A £ (B3
AR, N 3 PR,

2.2 HESHERIREE

AR FH AR N B HSS R S A f 578, HSS #5574 75 L
R A B ) B A L TR 45 B A L 2R L I A A Oy T B B N R A A
B A AL ASE Y B 3 A3 5400 F B0 T 425 ] A0 AR R e, Sy A5 40 B3 Bl it s m
AN S A GG R 0 LB AN i 2+ AR i 22 4R B 90 (Continu- - Fig. 3 Numerical calculation model
um) , HEAE X SR F 32 5850 (Beam) , 76 52 530 F 4 14 B850 22 6] 18 8 2 fil B2 5C (Contact) L B 2R FHEMF B A4
() Anchor BICHEATRIRL, 14T R P B 1Y Nail BT HEAT A0 4505 9 00 1) 3100 S0 4% 128 Ay R skl 0 i) £z
B KT A B h B k. R £ RS R S A 5 % P R HSS B S8
B I i sl & A IE 25 5 U B RS RS e T RSB GR D.

R T AL SE R it Tk A L 0 B R A0 35 BT T 42 56 3 BT R LB 8] 4 R AR T 14 5 L RS AR 4B T RS R A
SEGT MO B RD T, AR IZ BB (o DR 55 1 BB, R 4T AL B JESTHEMENE T 555 2 By
Boo 2 E A EGTR) AT T(3 )2 107 T2 S R84 T B DT AT T (4 2 07 T2 58 3 By
B WIS BLIR B 017 (6 2 £ 7 FF42) B AL 04T 5 AR MM T A SEYTRMIFE 0 CL0 2 .
A R T B RS AM T, A BRI TSR EdgT.

3 HEERSH

3.1 HEMEBETRZK FAL#

PAHERE it T 58 8 2 B2 58 B, A JESTHEREBE UK - 0248 Qi 4 BroR. |8 4 oo REF(El ;s OK
O R AL LR EAEARR AL RS Ty AR 17 A BRBTI ST N

FH T 4 R RN B A 2 B T 42 R B 1 A BT 38 O A 0 T 25 R BB TR 42 T A 0 A JEST R HEBE AR
TOUIK S5 B R A I 35 3% B0 R 11 34, (ELAH 48 T 42 19 7K SF A A% BH S8 EE B T 32 /0N 5 A 4B FF 42 19 B KK P
PR M IAESS 37 K I KK A2 Hy 12,3 mm, T B T 428 A4 de ROK -0 8 IR E S 40 KLk

http: / www, hdxb, hqu. edu. cn

+
t
= S S iaei:




740 P EXE RS D 2020 4

IKERLRAB Ly 28. 2 mm s KTAR TF42 B S OHE UK 1 (5 8% 32 30 B T 4215 B0 R /9 40 26 5 AHAR TT 42 19 it
ZRAER 26,3034, 37 KATJE KRR 2 BUGHE KR /N3 5 26 REAT T A JESTH 77 JFH2 (T
D)o A SESTH 8 IR Ty im0 HERERE TR OLA2 3K 55 27 R AT T B EEGUH 207 JHZ . M 25 T A 253t
L X A FEST ) A e 700N HEREAE TP (288 I/ L 55 30,34, 37 KA 005 2 265 Bk T
T2 1 2 B T2 % B 10 38+ FIEAE AR T K P07 88 52 B — b IR AR - PR AR E 19 15 IR R 223 R
B T AR 08 O 472 J0) B 3 O 42 TR JEE 9 38 T CPE B B 5T 42 TR 2 199 388 > T 2 B — b 494 O[] 4P 404 K
[5] 205 1) 5 1A DR R B 2 B RS AZ B AR I A (0 A% 101 45 di o WA L B BT JF 2 W Al 1 A
LGS HEI KT L7 R e
3.2 HEREBAKFEAAE

HZBGUR A A SESTHEEIR Z K88 . Wi 5 R, 185 o h 9 IR 5 KP 8% TU{EAR R KR
PR TT I 1] A FESTRI BTN

HI &L 5 AT . BT 2 -5 R AT T 42 AR HEARE TR 2 7K 1 0 B 5 A g WL e AR — B0, i A TR JEE 1) 384
P B0y S i G /) » EL S B KK P B8 ) 0 A A 0 AEL B T 42 ) HE A T2 K- 8% B iR
TAHAEITFZ A HE B o Bk T2 10 foe KAE B /K- R A2 (29 O 39. 3 mum, A <8 T 42 B9 die KA B /K- 7 7%
28,2 mm, JE I AZ Y 7000 22 A s YU Z b AHAR T 42 5 50 T 42 00 B E B K 2 3% A 22 R K
TETRIE N 0 m Ak CHETIO) 22 B f5e K+ 2% TR BE A 0 0T 42 O A B K P2 RS (B O 28. 3 mm, A28 I 42 1 A 5
IR A 6.5 mm ., & B TFZ R 20 0 645 5 I HUIR Z T AHAR T 42 5 BT 42 0 HEREAE B 7K P 32 B
A5 30

30 AT s(ZKF)/mm
= ANPIIZ o0 —40 -35 -30 =25 -20 -15 =10 -5
55| oAU d e S s =aam |1
e e -
o .. /./.
e 20 S - _5
£ oo b o
£ 15 o . d
%\’;( .\\‘o\ .\- -10 E
~10f e, m =
GUR e g
i ‘ | | . 5,-5_.\ -15
0 T TR SN SN —n— HHABTT 4 \.\\
22 24 26 28 30 32 34 36 38 40 . WAOFE N
1/d *%-20
B4 A SEGTHENEE BUK P AL B 5 A EGTHERE IR KL RS
Fig. 4 Horizontal displacement of Fig. 5 Deep horizontal displacement of
row pile top in A foundation pit row pile in A foundation pit

3.3 HEEHRIE

THZE R YRS MG MR DU AP 6 Fros. 1816 s (B ) S 1] 2 4% 5 Oy 370 T 31 56 B A1 b 35 )
KBRS . d D9 0 m R A B,

H1 I 6 AT Bk T 425 5 A 48 T2 Y M 2 T I o8 (A A LA AR — B BB DURE T ROR R S A
FE ST R R SR A TR TR 2 1 B e B O /N B R L AELAR S8 T2 A DR THRUR 4R 3R
DURE WS KT Bk T 42 0 M R DR O B =3 e R il 6088 1 B A 7 BB A /AR R 22 57t b T2 19 e
KRB AR L0 18, 4 mm. I BUERE A JEBTHTI 10,5 m Ak o 10 AH S8 TT 4725 1R f5e K Ml 2 188 1) 3 4% 24 O
38. 4 mm, HJE M IFZ I 2 2 £ AL BT A FEVTHTA 16,5 m Ak 3 RUAL T 5T ) AR A9 1E p ok, B Sk
GUR) T2 ALl FEG0 AP 2™ AR DR LTRSS A JEBTIT 42 )™ AR BT R 8 o - At 6 M 32 T e itk — 28 i ok
[Fi) i, 5 B0 R ITC IR B 52 5 1) G W) v 28 0 5
3.4 HUELEREKFMAE

A BEGOHZ ZHUR G DU 2R R IZKF LR A8 7 s, B 7 RS RLRS O IE I L S B i
IRA-RLRS T ) W 1) A SRR STEE s 7K LR S SRR o = (K2 A% D5 1) 3 1) A JEICRI BT

HI & 7 AT BT 42 45 AR AR T 42 ) b AR - (01 88 1 % B2 748 Al R A — 0, 3 i 3 TR EE 119 3 A
IKFAL B Fe 8 T W/ 5 B T2 1 AR OK S A2 F 290 32, 0 mm, B 2 QT AH AR IT 42 19 £ ROK L%

http: / www, hdxb, hqu. edu. cn



% 6 3] SRATRE . S5 o AH SR FE T T 92 72 TEAH EL 5 R BUE 7 A 741

22. 1 mm, AHEBTFAZ B KV CLAS S BT A2 89 700 640 s 7E 0~ 4. 5 m (PR BE VI L A 56 50 R IO 3 52
8 3 B T A2 0 1 K2 A% T 1) 249590 1) 70N 9 B A R EE 194 38 0 T 6 O T AR 408 O 2 19 A K F-
(LA T ) HEANGE— MR R AT 1) 2 AT (588 7 1) 39 1) S0 0 » B A TR IEE 1) 38 0 o 25 1 AR K 1 8788 3% 37 i
D E 0 d AR LR 1 75 160 393 i 70 PN A B2 ) 38 T K

HI 1 6.7 AT AH A8 TF 2 B0 ] L AR UL R B - M 5 B0 32 3= AR 1] TURE A J7 1 # 85. 0~2. 0 m
TR JEE S B 9 e A4 K P37 % 9 1 T B

d/m s(ZKF)/mm
o5 10 15 20 25 30 —35-30-2520-15-10 =5 0 5 10
. i .'. -0'- ;
— L 4 2 - -
5 P jﬁ g -

s("E[1])/mm
[ (I
(3] [3%] —
W (=] W
¢
¢
°
o
*
)
.
00
.
1]
"
i R
W [=}
h/m

-30 bL}R o '.~_‘-
—=— HIABITHZ = 120
=35} —a— AR TR o RIS -:-\-
40l T2 '-':_25
&6 A Hh 2R TR K7 GuiE AR 2K
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