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Influences of Foundation Pit Angle on Spatial Effects
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Abstract. At present, the research of spatial effect mainly focuses on the length, width and depth of foundation pit,
which ignores the influence of the degree of foundation pit angle on spatial effects. In order to analyze the correlation

3D

between pit Angle and space effect, FLAC™ finite difference software was adopted to simulate pit excavation with differ-
ent degree of pit angle. It is found that at any degree of pit angle, the relationship between the influence coefficient of
space effect and the distance of the pit angle is exponential. When the ratio between the distance of pit angle and the
length of pit edge is greater than or equal to 0.3, the influence coefficient of spatial effect under any degree of pit angle

is greater than 0.9. Its deformation is close to the plane strain state. When the ratio between the distance of pit angle
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and the length of pit edge is less than 0. 3, the relationship between the degree of pit angle and the influence coefficient

of spatial effect is exponential. Finally, the function relation between the influence coefficient of spatial effects, the

distance of the pit angle and the degree of pit angle is deduced. The rationality of the result is verified by an engineer-

ing example.

Keywords: foundation pit; spatial effect; functional relationship; finite difference software; the degree of pit

angle ; spatial effect coefficient

BYUER—DBAK T8 R =4S R R,
PODAFAEZS IR . B4 O K22 W ST a3 1]
AT SE ), B R T T A
25 I 5 23 [a) RN 52 i) 22 500 e FRnT 1523 [a] AR B i 11
BT, D KGR AR LD 2k
25O S R S B £ 255 R S 0 3 B EAT RS, 3R TR
FARNFE TS B S5 2R Z R LB R . ==
LTS AR TOUK S0 8 S S T B S 44
178 18] = 6 ) R4 R B S R T 53 A4, FF LA
FEHTRIT AL T . IRAWESE Ja A T 3T
BE YU S IRV I R B R B Z .
F s et et BEe gt R
B 28T S S (R DL R R W T 4y e S T
BT TR v 23 6] ROBE A7 AE . A i A1 A g g
A TR S A - A0 TR RE A7 B A 50 R A5
B4 1) 23 T) 0y, = B P 8 25 () 285007 532 91 P L e
FAZ R KT 1) e R FEATIFE, R 3 K
FEHTYT A AR BE AR AT 23 R RLNE (A B2 . AR SCARHE
FLAC™ B EAS I AR J3 07 T S 5078 £ 13 (60° ~
140°) X HE41 28 BN I9AE L 3 1 388128 () 2400
SEN A S BETHU A A B YO RS 2 A Y RO
2, A T AR S X HAE oY 45 SR A & B g AT 5
iIE.

1 e B P pR Y

AR SC BRI LG A R AR 25 ] RON Y
SR, B0 A T I B Hh B AL T e KA TR 2 (CF
T RARRZS ), FEYT IS R ER 10 m, S b0 — i B
SEK 140 m'7 UM A AE 60° ~ 140° 3 [l 4 i
LI

WFT AT 53 FE BT TR B 8 g A a7+ A
T, i T T BT AR, AU /4,
K H 200 m, % 100 m, 555 2 30 m, LR SF
SESEHUFIS BTG IR L sl G S a4
X 23 W10 2347 3 J T, o S A 2R AR e A i =2
o B FEH, BEFE Mohr — Coulomb #5575 44 +
IRBAAGIERY  FEXF 45 1 2 A0 R AN R4

FOMBCF-2, AT BRI )2 A 28 gk
1R o JEGTIUMA AR R B E 1 BoR.

®1 TENFESH

WE BRSNS LRRE

=Y i

/(kN-m™3) /kPa /() /m

Jultit 17.0 10.0 10.0 0.7
AR R 19.7 26.2 15.2 5.2
Aok 18.4 15.7 24.4 6.8
il 19.1 0.0 33.0 5.7
bl 19.7 25.6 15.1 3.4
ik 19.5 0.0 35.0 8.2

100 m

200m

Bl EnGAAELTUTRERE

2 B Sh R4 [N 53 B

R AR A3 BT A TR PR 52 T, 45 S 43 [ 55007 5
M) 2R R A, 78 A5 (RIS R K = w0/,
Hor K Ry 23 (B0 520 2R 585w R i AT
P TRES IKSEEHS 5 10, D49~ T I 2 [R) REDRS IO 14 T
KA o
KT ARSI HIT, AR SO A B S T A A R G
Ak Fa A Rt v/L 1 o/ 180°HEATAFSY . Horbr,x Ky
HifasiEg, L N BEGTHT K E, o LTI T A
o M a £E 60° ~ 1407 [l N AE LI, K Bl x/L 1)1
KA, K R F)— e R B, A FERE /L 38K
ARSI K, HAR Ll 28 5 75 50 pR £ £k i AR B o
M o/180° = TR H N, SRR R TS -
K, = Ajexp(={/t,) +w, (1)
{ = «/LOTCEAN) RIYUMEE R 53Tl K
MILME L = [0,1],K, Ry s [ ns s m R 8%, 36



38 IR R TR

H17 &

£ anis 2 Fr7s o
1.0}
0.8}
w «/180° =0.333
e a/180° =0.389
X 0.6 A «/180° =0.444
v a/180° =0.500
< a/180° =0.556
0.4+ » «/180° =0.611
* a/180° =0.667
* /180° =0.722
02t 3 o 2/180° =0.778
0.0 0.1 0.2 0.3 0.4 0.5

x/L

B2 AE«/180° FK5 /LG

13 S KAWL (EL A5G 22 208 o/ 180° (22 AL
2, H G R BB | R UG MER R 8
M AT LA BTA 06 A R o6 R O R T
0. 96, UG FE B , ULIAYTAM A L AZ A 2 ol
K5 x/L WA R R Y o/180° £ 0.5 ~
0. 7(HUMfMIE g 90° ~ 130°) I, 45 B ol B0l 45 72
JBEHTR  AHSE R TR T 0. 988,

1.000

r ]
0.995 | /./

W 0990

K 0.985 F

= .
= 0980

o L

p 0.975

0970 +

[

0.965
0.960

0.3 0.4 0.5 0.6 0.7 0.8
a/180°

3 HEXREHE /180° WX R

4 0 K B o/180° pyAfl i £k, B EESTHTA A
JBE 15 245 B S50 W) 28 5 A AH L 5% AR B 2o AN TR] /L
T, KB o/180° BB RHEAATE B 2257 Y 2/ =
0. 3 i, JCit a/180° Al i, K 2R TF 0. 9, FHT AT
JUT-Ab - B AR IR

1.0

0.9}

0.8
071 x/L=0.00
06l —o—x/1.=0.05
w —a—x/1=0.10
05F —v—x/L=0.15
——x/1=0.20
04 F ——x/1=0.25
3 ——x/1=0.30
03r ——x/1=035
02 F —e—x/1=0.40
. —k— x/1,=0.45
0.1F —o—x/1.=0.50
0.3 0.4 0.5 0.6 0.7 0.8 0.9

a/180°

B4 ARRE /LT KK a/180° BT 28

Mx/L < 0.3 0, KK [ a/180° 254k 56 22 IR
SRR, R IR R B S
K, = Ayexp(={/t,) +w, (2)
{ = o/180° (L 4) RIBTA AR5 180° Ay L
{E,¢ = [0,1],K, Jas [0 250 15 th £ an &1 5
B R BRI RT 0. 95, i W5 B, il 2 48
HETIC T

1.0 -

0.9}
0.8+
0.7+
0.6 - -
M
0.5F
m x/L=0.00
0.4 ® x/L=0.05
0sl A x/L=0.10
: v x/L=0.15
02l < x/L=020
’ » x/1.=0.25
01 L L 1 1 1
0.3 0.4 0.5 0.6 0.7 0.8

a/180°
Es5 7FEx/LTH KB /180° 14 #E&

H I AT A5 S50 AR A 5 A [R50 52 T 3R B
M /L = 0.3 B, Bt a/180° JfilfE K ¥ KT
0.9, HHUARTE JLFAL TPt AR . M «/L < 0.3
i, K a/180° 284056 R 45 B R BUE o

K6 A K .x/L Fll a/180° ff) R MLk, NIK 6 1]
W AFAR—2H 6/ L 55 o/ 180 Fa1%6F iy Pl — P9 25 [] 350
FEME 2B, HH I T AR T AR R, A5 SR T
V7 T 1) 728 [B) 50 2R 580 B T SCRT 0, KB x/ L A8 A6 %
RERBORBIEA; Y 2/L = 0. 3 1], a/180° FYHUE
X K HAR T 3 24 o/L < 0.3 B}, K i o/180° 254k,
KR RIEBRBOE 2 I HE S x/L .a/180° 5 K
RFRMEFH BT

6 Kw/LFa/180° BB =E

% x/L = X ./180° = Y, K J=2s (a5 280

SIX) = Ajexp( = X/t,) +w, (3)
SUY) = Ayexp( - Y/1,) +w, (4)
K = f(Y)f(X) (5)



5 6 3] [ 2P R 271D )i S0 K LBy e AU DL/ S 39

RAE(S) T
K =Clexp[ (=X/t,) + (=Y/1,)] +
Cyexp( — Y/t,) + Cyexp( - X/t,) +C, (6)
Hrp,C, = 44,.C, = Aw, .C; = Ajw, . C, =
T BRI B K i % & 47 1% ( Levenberg — Marquardt )
+ il 2 RAE S GG AN EL T Fs A
FEORT 0.99, AU & Hw, v A= (6) ATfE Ny
K x/L Fl o/180° 2 8] 1) BRECT 2

0.0 0.2 0.4 0.6 0.8 1.0
x/L

B7 Kou/L#a/180°HIEXEEE

3 HUsh AR RN TR

PG T AR EH R ZXREICRE S5 AL
HEREAZ VAR A o BTSSR AP I 2
I KERE A RS RN 1 R, HE5T
RESEP- A 4n A 8 frs o

80.15m it
. D
1210
£ ¥
b H=11.4m &
o &
2
S
128.3 m

B8 EHIRTTEE

AR It I 808 53 25 TR 300 B2 T AR 5 [
P R FH 4 0 o R 2 O B 702 (R RO i) 3R B0 A T
T, X L e 00 P 45 2 [ 28007 572 W) 2R - T o 4%
ZE AP R R RN AR o 9 N ESTRI M AR~ 14
22 [50S84 S5 0 (L A0 00 (L X L i £
10 S BT A A AR~ 11 2 18] 00 52 M) 28 K0 S L
FITRIMELRT L 2R

MIEN9 10 H & B, AN [R) T A #f BT 28 18] 3L
O R M) 28 ST (L 2 5 S Lt 2 ) 22 AL 35—

FOrHEEY A, RUARFBUAMET , Fbi2s 6
HNSEI R ELS o/ L 15, 0 R FH AR B0 £ X
HEATIRON . RO Ak AR e, B AR R 59° i T P
iR 254 0. 0357 , Gi A EE Ry 121° [ TP 1% 22
40.0153 , g 121°FM ) K B EL o k7 59° Fi 1)
K5 A, IESE T 24 o/180°7E£ 0.5 ~0. 7 (4
9 90° ~130°) B PR B R AU G R H =

LOE —a— syl fif
—e— TP
0.8
0.6
04}
0.2
0‘.0 Ol.l Ol.2 Ol.3 Ol.4 Ol.5
x/L
B9  EIuEal= a5 & m R &8 S iE
FNFRME XS bE 2%
1.OF  —e— Sl 4E
—e— Ll i
0.8
0.6
0.4
0.2+
OI.O OI. 1 OI.Z OI,3 OI,4 OI,S
x/L
B 10 Erbml == 8 38R m R E ) SSlE
FNFME RS bE #h 2%

B 1L AN «/L F K B «/180° YA L i 2K
H AR TR S 491 Hh 0 B T AR RE L I 597
90° 121°, BIXF X =™ 1 B 1Y) 2 B 50 52 ) 2%
AT o

1.0F » ¥
09} /
0.8F
0.7 //.
X 0.6 —ax/L=0.0
—o—x/L=0.1
0.5¢ —a-x/L=02
—vx/L.=0.3
0.4} —x/L=0.4
03l » x/L=0.5
02 1 1 1 1 J
0.3 0.4 0.5 0.6 0.7 0.8

al180°

B 11 FE»/L THKMERARETL Mg



40 IR R TR

H17 &

ME 1T T LIE 2 «/L=0. 3, 506 2k 59° .
90° 121° 1y 25 [ RN 52 W) Z 4543 7 4E0. 902,0. 932,
0.982 L) I, o AL} K AT M, 24 x/L <0. 3,
K B o/ 180° [ 15 T 1S A, HLIG R AR HF 28 K.
BT EHEA B, Tk TG (H AR AR T
HeREE K.

4 45

(1) ARATHEGTIOA AMEE T, 25 T8I RO 5 Wi 22 8
SYUMEE R Z A 2R BRBOC R, H A mmE
5 180° Wy HLfEAE 0.5 ~0. 7 (JTff~ 90° ~ 130°) B,
PREN A TR B

(2) HHUfMHE Syl KR HE R T4 T
0. 3 I, ATAR LA A3 BT 114 25 18] 00 52 M 2R B0 K
F0.9 HAI-F i B ADIRES , M5 e 5 i K
JE B FUAE /N T 0.3 I, T A A B 5 2 ) 58007 5 Wi 25
B o] AR ROREOC R

(3) AR [R) O i) 28 TORITE A I 8 119 e
KFR A% (RN 28 RO T AR A B 0 RO 2R L 1
TS RIS R AR B T RS AU A =
BB RBOCR Il & SRk + s 2R
BTG IESHZ R BOE R I IERATE

SZ 3k :

[1] ety skmam. IRREET S RSO TR 45k ()] £ T
Al ,2019,33(4) :465-470.

(2] WO, 0K, M AR RGN I a5 M
TG sn p [ )], + T 3ERE,2016,30(1) :73-76,
82.

(3] K, AP NI 2 BT A A0 A TR L ST 4 7K R 4
WAL T ]. REMR 535 ,2017,39(4) :212-217,222.

(4] Xl&a, 28mem, A 04, 5. P9 SCHE S A BT Y 25 1)
RO B e RV 2R A3 A [T ] 25 42 0%, 2014,35(8)
2293-2298 ,2306.

[5] (R4 Z B4R, % REDT TR % E0M

GREMA AR T]. MR A ] 5 TR 23R ,2015,11(S1) ;

177-182.

(6] Z= W REME,H 7,5 WS a2
T EARAEER IR [T]. R 2505 TR,
2017,13(1) :264-270.

(7]

(8]

(9]

(10]

[11]

(12]

[13]

[14]

[15]

[16]

(17]

B SR R TR IR E A R A B A LA it
[Cl// 22 2 Sk TR R L 2 01 2% AR AS T
Ko P g e (CORE5) S 2 s 45 28 J 4[]
LR TR AR BAE SR (B 1) . P e a2
W TREL R R 2 ARAR Al R o 222 (T
Fedoe) e es (LR 5 ) A 4L, 2019 :410415.
Gao X. Study on Space Effect Coefficient of Deep Foun-
dation Pit [ C]// Advanced Science and Industry Re-
search Center. Proceedings of 2018 4th International Con-
ference on Green Materials and Environmental Engineer-
ing( GMEE 2018). Advanced Science and Industry Re-
search Center; Science and Engineering Research Center,
2018 . 242-247.
e, £ P R LA N L E R =
GEAMRIT AT [T ] B2 5 TR A 4, 2017, 34
(2):33-40.

B F, B FLACID fERIENT TRITHZ

W B A [T ] KA 5 3 TR 2 4k, 2013,

11(4).:17-20,27.

W B ERE WL RIORAA SR IR

S 1) 84 B0 g S BUE AL [T ] s b 2,
2018,39(6) :1999-2007.

BV, TSV UT. RN e R A Bl S
MAS7HTL ] KA G R TR ,2019,17 (1) 2 77-
81.

Ji B TR AR K B B R A ok o 1 3 A

PRSI A3 AT [T ] KRS e 3 TR 2412, 2018, 16 (3)
81-85.

PEAR I, SRR, X1 i 8l DRI ] 0 B 05
RN S A RO 3 B [T ] o 2 TR 2 4, 2019, 41

(S1) :249-252.

PR BRI, MK SE RO IRE 52

VRO S BIF 7 [ ] o [ 22 % 2 41, 2018, 31 (2)
208-217.

SKLAEH] - SR G SRR - KB BACEUE A L)

JIiES TRESERRI AT ], TR )% ,2014,31(4) :11-

18.

PHIENE, RERIE, 5 o, A BRI T BRSO X

SRR ATE Fo Wi AR B [T ] e - TR 2

#2,2014,36(S2) :330-336.



