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JF 81 ) S0 72 A 3 | — A5 P — R BT DR G SR ) 3 7 ) 7 e e B 2 B
M, B IR M, — 3 YRR BT A SR e ] P ) £ 738 Al e 3250 AL T vt
2, — R = WK SO 1) R S 1 B LA St R AR BRI S A 3 251

BEFRIES0 A y, , P R A a(ae (0,1)) MR AY— UK UM = A5 5 H
RRNF,

(1) — A BT TS 260 J2 e P 214 T 10— UK BT M (LR S5 380 0 T 750
WA g

Fr =S =ay, + (1 —a)S}}] (9)

Horh 5 FORES o+ T WA BN, 38 (9) F W], — U HE BT W T A6 61 i 4 725 391 T ) {40
Sy B 3 T (.

(2) ZURFEHOT W S AE— R BTV (ST L PR T — U0, TR Sy

5/[+T:at +th (1())
a, =28 - §* (11)
b= (80 -8 (12)

Hor a, A1 b, Y18 ZIRIE B ) S 4L
(3) ZRARBC IR AE I8 CT- ik i 5 P4 T — P, TR
Voop=a, +bT+¢T (13)
a, =38" =38 4+ 8% (14)



1098 N RS TRl 2R Vol.32

- - _ () _ _ (2) _ (3)
b—2(1_a>2[(6 5a) S 2(5 - 4a)S™ + (4 - 3a)S™ ] (15)

2
o

“ 2(1-a)’
Hra, b, T ¢, 20 =R B AL SHL
222 FBYMERE  HIEECE BT, P BRI G, T EAIE S5 L S5Y .
Se¥ SRTIHHEI A BUCAEAE, — G BLT | T LIARE i 5] 7 51 A58 ¢ A e T3 w0 (. 4n
H1= 15, — BT R — IO BV S W AR AR o< 15, D) — MBE AT 817 B i 3 20 f) -
PEAE oI bR e, B
B =15, FEVIMEN

(5" -28 +57] (16)

S =8 =8 = ()
4 1<15,FHEPIEA
Yi ¥y, ty
S(()I) :S(()z) =S(()3) =71 32 3 (18)

223 XRAREENFEBRREBESN  TIF R o AMUSZWREBEXSFEHLER 2 1Y
1E5TRE 7, 1 ELORBRE T AR Xt B8 A B i) 7 370 A Js2 o 7. SR PR 1 0 s 24 i i i)
B ) B DI 2 2R K K I TB] e S 5R o S A ELSEAEIC O oy, 20 o SRS TR IC O 7, , DU Tl %
EH e, =y,

K PR 22V 07 F1 ( SSE ) R Al i OIS B2, 115 R

SSE = e, (19)
=1

IR T BB R MR ALK Aa BYZEHC, STHR 16-17 ] IR NS 2 1,
BIDREB6 21 0.01 03 AR A5 B T 8 BT 08 B A S 40 o 1 PR AL iR i, DR T 5
PRI AR B OB R B, AP Aa 23513 0.1 1001 B, TN RICR: 22 57 45
R AHFMME SR A A K (435000 10 5100 1K) 5 228K Aa 735158 0.01 F10.001
I, BSCRANZE AN WL A0 58RI AR 220K, P 20 7 B H5 100 UCH 1000 TK.

T BN A TSRO FAR T ML 2 508, THE 1 R BN EL ) S R 5 2 A i
2, PR S iz B RO T B33 U B KA , i 100 YT 1 000 Vi FEI AR 22 50K

LA IETNSCR S TSI 8], 30 R 8« BIPK Aa H0.01 B IE.

3 TFESRBIEUEST T

31 IfEBE

SR GRSl TR I T TR T AR T AR X, S R 2 00kE — 85 5 X 420, K 293m,
FE 21, 7m, ZEul SR 17 861.2m”. 423l R A BHAZ 0t T, [l 4544 2 800mm JEEHb T
LS FRUEB T KBS 10 R B 4 18 S8, 55— 18 1 000mm x800mm 4 fifi 1 % + 32
AR 0609 FXSCHE RN 1 AR ; i S 98 ey A1 4 TE SR ST R A TR L
P HAY 3 TE ST K 1 EHREE (97K ) YR 0800 AR ST £ Wi w5 A7 S T A R4 AN 2
7R e /N IB] S QCX IR FRIAP 5 A K S 8 W 0



No.4 VF RIS  RIEDTHL T 2 S0 S 2 Ry DN ) A8 2 1) i - 12 1099

HHY

>

CX33 CX32QCX31
QCX34Q Q Q QCX30 QCX29

e —

B2 DR A BN T

Fig.2 Layout of monitored locations
3.2 (= 3SR A B R B E

321 REERE—REMTRBN  AHT R QCX32 MR INEHRE A
S T AR5 2 B0 W B P Sl 36 UF B3 & W 48 80 i Table 1  Monitoring data samples from

P PSR A, B RS AR AN [ R B ] 325 locarion QCX32
HZEEIEOL, FATER A P B ST R v i

27m WLIUME 35m WLIU{E

BT B QCX32 A 27m H1 35m A

1 38.05 2.95
() % 8 1 00 Ak W S | B AR AR AN 1 T 2 35.93 2.60
B2 1 A ) W R s A7 A Bl R L TR j i;é; i'fg
BT AN R FH R PRI (E 7 R AN S 11 ) s 26,66 55
e 2 B A A 45 5 R 27m A 35.23mm, 35m &b 6 36.52 2.54
2 20mm. 7 37.34 2.85
e . 8 37.36 272
M3 R 1 A i W RS B Ande a bt S 0 20.95 130
TN A8 BCE T B T EAS 2 27m B Y T 10 34.16 1.80
LR R = R F8 B i B A S R BCH 0.06; 11 - -
3smREREIER LR =y gop e T e
W\ ARECH 0.1. 14 36.13 2.16
26 2 FH26 3 AJH1,27m F1 35m GEEE 4 T 15 36.56 1.98
TRZEITE 0.5mm LAPY, FL 27m VR 0 B i 22 16 070 20

7E0.2mm LA X 1t ] F 38 B 7 5 RE 5 AR 5 A~ []
TRBEE I (1] 7 47) B0 . 23S S RS0, ] R RE A8 AR A e ) TS8R



1100 7 AER 5 TRERR A4 Vol.32

R227m GRS %3 35m WML,
Table 2 Predicted results at the depth of 27m Table 3  Predicted results at the depth of 35m
WEd WINE/mm  BUE/mm 3R 2E/mm W%rd W/ mm B/ mm $3#2%/mm
17 36.38 36.27 0.12 17 2.42 2.06 0.36
18 36.27 36.19 0.08 18 1.66 2.00 -0.34
19 35.98 36.12 -0.14 19 2.38 1.94 0.44

FIHT A 385 0 8 T B RS W R4 7 B 0, 5 S5k 1~ 19 B A 00 45 SR 5 S e
Xt e, anfE 3 A 4 . A EP‘JLA%MM\M;B@%W {E -5 W0 W) A b, T
INEL AP A R RS 3. R &5 R0, X T AN [RIVR I i B B B U, 58 0 48
BV W75 T ALESEAT A s AR 00 %) TR s, BRAIE— 52 0 000 A% 32 5L FR 1 B A ok 2R 9 BR A1
PRSP I8 0 ol S0 (LA 28T ORI /) | 24 T 000 (1 14 0 L 7 44 5 ) 0 2.

45 5r
—a— WL —a— WLI{E
a2r —e— A o —e— T
g
= g
ELEJ 39F / £
P \.\.\Q = ]
s 36 = ./\.A‘,‘L,_._,_. g
B £
e
33F 1r
30 . . . 0 . . )
2018.8.01 2018.8.07 2018.8.13 2018.8.19 2018.8.01 2018.8.07 2018.8.13 2018.8.19
500 H 0 3
B3 27m IREETINSS B4 35m PREETNSS
Fig.3 Predicted results at the depth of 27m Fig.4 Predicted results at the depth of 35m
T4 27m WEETRINSE R L E R TR A O T H
Table 4 Comparison of the predicted results at 27m IR A ] /ij% K= 5
W#vd  HiEM e  «=03  «=05  a=08 y{ﬁ@%;ﬂ,% 27m IRJE I B & B
17 0.12 0.40 0.50 0.58 - . _ B
18 0.08 0.6 0.83 1.03 RESEHRH a=03,a=0.5 M o=
19 ~0.14 113 137 1.73 0.8 (TR 152 22 25 S -4 T X6F bb. %o L 2
AL S 4 FR. A5, F S A A

S A TN R 25 AN I 0.2mm , FA/IN T B RO T R TN R 25 . 3 I R AR TR AR
Mo T R 8 HO R B

3.2.2  AREIRE R = 35 5 SRS IR T8 IV 8 BT 18 1 R 5 AR A A 5] R B2 A ]
FPHNHEART F 38 W T (4 P34, % QCX32 ST A VR BE AT B B i W0 J5 | 4R A5 17 3
18 1 5% 19 WA S0 % i U F. 45 1 3 IO AR 7R 17%) F0000 {5 e ORS 8 1%) 000 45 SR 1 A 7
XL, S5 AN E S FE 6 Frs. 75 B B AR AN [ BE s ] )32 3 () R A, 38 B RN
2% F 35 -1 FR 80 T L2 A IR s 283 B Do O Ry — IR R BT
g Bl



No.4 VI FIAF  TREEGUHL T 7 2805 340 45 K 00 1 28 T8 100 e kg B30T 9 32 T 1101
o \ or , :
— WI{E K — WIE — WIE
31 S EIERE TONC S HIER -} 15
10 a=0.3 10+ ~ a=0.3 a=0.3
——a=0.5 ——a=05 ——a=05
g 151 N\ --a=08 E 151 N\ -- 0=0.8 2, -~ a=0.8
20l ) 2 20 ) A
® ® /
< st ) =5t
P .
f - o 7
35t / sp /
=20 0 20 40 60 80 100 120 140 20 0 20 40 60 80 100 120140  -20 0 20 40 60 80 100 120 140
R & /mm R = /mm R /mm
(a) 17 (b) 1834 (c) 194
B5 Bt axT L
Fig.5 Comparison of cumulative displace
27 2 o, 27
Lo LN Ny j%&,o e AN I Lo P
0 e/ \./'\_/.:;f':!gﬁ\" 0 :T\. i \'/'\./' ‘:;’r-‘-/*v"% ) \‘/_\'/._.;:J';j % 4
N e oY N N N v
E 2N A e E 2 AW £ 2N o
& - & o 5 w7
E—4r ——piEs K 4 v ——piEs X 4 \ N\ Y e EER
—e— a=0.3 —e— 0=0.3 vy —e— a=0.3
—-6F —— a=0.5 - —— a=0.5 -6} Vv —— a=0.5
—v— 0=0.8 —v— 0=0.8 —v— 0=0.8
sl gl s gl
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
R /m R /m IR /m
(a) 1734 (b) 183 (c) 19341
El6 PRZEXIL

Fig.6  Comparison of error

L 5 AT TR AT AN R TR FE R T A 1 B i s8OR A R% i S th 2k
5P h 45 B R B S R BSOS H I TR R X B (10~38m) YR IE
75100, , Bt Y00 SO 450 8 16 T A7 £ T i bt oz iR S PR ABE AR P 22 b s 3

11 6 FTAT X FIrAT TR B2, 38 Iy A 28 8 00 35 22 AR R BE /N AE T 6 () H, 3 AR
HIREIE R -0.48mm, /DT «=0.3 . «a=0.5 fl «=0.8 HJIREHE-0.97mm . —1.5mm F
— L Imm JEHSE 174 DUF S0 XBE(10~38m) | 3 WAL T 45 22 B/ 76 Tmm i FEl A

KL 6(b) FIIE 6 () Z3ol 7 1 Bl Tt 00 40 KAy 436 o, 900 448 53 1445 22 8 sl T A i
TS Y TN 45 2R SRS e, ROCR R, 78 v 8] X B i B 2 22 /N T 1.5 mm.

L5 LM Al R e (1) F8ECF 112 AT DL [R] R B 18 R R i, 1 3R 8% 1 T
M5 WLt 2 FL A AR R AT B AR T R R, 3 7 A 2R B A% B e 00 A
R Y RIS i 5 (2) BEAE TN AR 15 0, P00 15 2 2 72 i 0. PR kG 4 i 1o 95 50
T T T TN | 21 AT S RO N, e 0T F0I0 235 SR X

3.3 TR RITEM

3 W 8 BOE U S B TS TR R B BT A% 1 i F0UI , R4S T PRl 4 F AR T 1) T
BdiE. R T B A B R P 2 A 1 22 P R AR TE A AR AR X (8 Xof AR I Ui A5 4k E
TTVEAT , T RS AR AR 26 AR L AL FR R 80mm ( HX A XTHEL 70 ~ 80mm , FIAHXT FEHT



1102 7 AER 5 TRERR A4 Vol.32

RIEEHIE 0.8%H ~1%H i, WP E 8 /ME) |, QCX32 ARG 17 #4918 #IF1 19 #1
WIS -5 P0IBT X L, R 5 TR

5 NAEBRAA 80mm i MR XT L

Table 5 Comparison of transcendental probability when displacement limit is 80mm

W% d S fe KA F%/ mm L DN A 2/ % T R AL %/ % RE/ %
17 77.39 15 18 3
18 77.44 15 18 3
19 76.59 8 18 10

M35 AT, LA 17 S04, YA R BRAE A 80mm | R I f 88 MLl 15% , Di B
AR I W S v R B RS RS K 77.39mm (B3P E5 K475 15% HIAE S48 % 80mm.

17 A1 18 I (R AR R 159 , 0 AEL o AR Rl 18% , 1R 220 3% 5 11 19
LTI 58 A M R g 8% , THLI P A R 18% , 1% 25 10% . 445 30 W, I 45 T4 00 441 4k 1
B R 2SR RN WIE N, PR 2 BAESEA T B T A, 7 S 3t e SO 500

Ry T R M AR A AR ) £ B ZE S R RS BB, 0000 {08 A A 5 R O 0 (R
FEAE R AR NS L AN 6 BT,

# 6 AFMLFIRIERIEN L

Table 6 Comparison of errors of different displacement limits

W%/ d FRAE 79mm/ % FRAE 80mm/ % FRAE 81mm/% FRAE 82mm/ %
17 6 3 2 1
18 5 3 2 1
19 16 10 6 3

BEAF 5 MR 6 NI, B (3 A% PR R T 8 225 s 00 500 v 8 B R (S A L, T30 AL
01 O ARE 4 18 0 2 5 Wt/ N Y RS BR (B 82mm I, J5 3 BB AR 1R 25/ N T 5%,
H7 AT 18 BRI ERZEAUN 1% L3R E5RALI], H FHAE I S0 Rt 5 Bt 3 | FLis
ZEAEIE S B P A B RS (RN, B B R L

XoF TS AR, H AR S AT R 25 (57 8% 1t D00 53k 1 A 3K 57 8 PR L IR 45 440 F) 2
SVOL , RIS A PR R 2 M 00 500 5 R (S RS L 9 175 0. S N, S ST vk RE A8 - B M 70 A
PE IR AT,

4 FRELUME TR S YR

4.1 ETHEEZRHRESMUREZE

S B B A 21! (Inverse Distance Weighted , IDW ) J2&— i ] 2852 FH i 2 1] 4 {5
D7k, 7z N T AR AE TR 20 5 M B2 TR B AT AR S BT A R, AREAR A S A (E A
Z 18] B R S AR AT A 447 W B B A AR AR U T B R % IR B e i A
A SR T A/ N AR BB B AU (B A &1 7 .

BEP(x,,y,,2,) FIEEAL Q. (v, y0,2) ,i=0,1,2, -, n IR FE N B A
FUH (v, y) RS AR 2 2R B SRR W) P sl e PR 2, 7T L i & A



No.4 VF RIS  RIEDTHL T 2 S0 S 2 Ry DN ) A8 2 1) i - 12 1103

A RURPEE 2, BOIABCP B 3045, 35 4 5K

i ) §
z, = iziwi (20) . & a .
ol w0, 9 Q, S0 P AL, 2
w, = ”d"_ k (21) 7 R R %
Z djfk Fig.7 Schematic diagram of inverse

distance weighted interpolation

St d, A A 5 R R 4 2 ] A B
B3k SR RIS
do=/(x, =x)"+ (3, —¥)?, i=0,1,2,n (22)

Pl (22) T 2 B AR 1 1 20 0 T 2 5 5 B AT o Tk T L
IR (R L A A AR A5 P KT e (RSN | 4030 R A 247G (2 AR TR/ R 2
TR 4 B8 25 AT R AR 8 TR T R 5030 b Y A AR R TR DRI ke K, F 3%
WS S T B A S — SR b 0.5~ 3 17 B8 2 B 4 (R 25 1.

PRk A 0 02 A SR 5 0 T T 5072 A . R 25 A 49
2 T A o D L T B 20m , W0 52 42 20N DBy 0.5 om0 WA 106 X A
YAILIE S Y B, B 4525 5 BORCR e 8 R,

Iy T A RE A S TN LE Y 7 1 B, LR Y 7 0 48 A 9 R (1)
0.5m 1 AL ) 55 X 7 16130 240 155 1 (D 20m 1 I ) | 526 17 FBL 4726 g W 1
SRS AR FRE | 1 TR 48 2 5 01 S B B ISR 8, A1) © %,

(SET(IN=Y
20m 20m 20m
X

|

I

Ed Y

= :=TL 0.5m

K8 WMEHSLATERE K9 MRIERZRE
Fig.8 Diagramming hole layout diagram Fig.9 Elliptic search diagram

BRI R L R 4021, 8 T I INABIEREA s AL U S8 k=1,
RV AR SO R T 6 I AT LT AN 2 6 I, LI ey 40 - 1R Rl 9
FAYRIE L, AR OO 20K 5 5 1R R R,

ARG LR T7 95 , LA A AR -FL % s 00 K800 oA 31, A S P T AU . A {EL45
Ui 10 JrR i R EE N AL TR I D5 1], DR 0y A 28 5 i A5 A6 1) 28/ 0 AL 22 1]
FR 7 18, P ARHFL RS AR AR 531 0 A1 20,



1104 N RS TRl 4R Vol.32

e S B ISR B ARAT A2 8 B RE AR KR, 16 X D7 () EA T RE AL, A2 il 222 4L
f s [l T, A 11 Bz, R LIRS ) AL D i RS

£ 20
=
% 30
40
50
20
. 0 15
Fit iz, 20 s 10
g7 Sy 1000 g
K10 SEE RS AU E 45 R Bl P b 2 () AR h T s 2
Fig.10  Schematic diagram of the inverse Fig.11  Schematic diagram of spatial
distance weighted interpolation results deformation surface of retaining structures

4.2 ETZEFHEHERNRESNEZER S TSN

SHRES IACHRR fE0A S BE T AL 6] SRS B 0, A T I 45 1 2 I8 1 4
o (EEUE AHASIE 0 A A RS (3) 5 I AL 22 1]
o8 OEBMER  BSALEE FRAE S 77mm , LAZL @3R8
o6 HERIN 1, LISk 2 om BB 0, 5 B2 (0 3R
04 O~1 MRGBAEAR SHELRANIA 12 R,
02 P12 It 7 A AT I AR L 22 1] 14 245 i) A2 1 i
o ZRENIREBRAEBIMER. R R, S 3 Ze M #E-FL AY

0 5 10 15 20

Bt /m DX RPN, B 4P 45 1) 722 T R 5 B BB 77mm A AEE 32

12 [ R A R BN TE 20% LA 5 BEE I A 00 A -FL ) DX I, G
Fig.12 Exceedance probability for ~ AHEFSER A FEAE ] 15~ 20m Y8 [l PN, HOH BAE K
the retaining structures T 20% y Héﬁ(ﬁﬁﬂﬂi%i& 50%%%]&[35{"%@7{%5&

AR Sm 0 A B 495 04 8 030 B A7 95 OHE 46

77 mm  AH PN BTG 0 X — R OGTE.  12 Frs 2 e e o N2 1
A3 AT B, FAT IR 1 37 e

15 S BB AR {0 T 5 T

FIEAT R, O A L U A DX D) o ()

FO A} R 1) B B S e i T AR

F FP LA AR ASIE 9 Bt %07

VA B A A Y M K R A b AT o3 A

DU DAL AT LA S0 i 30T R B b 1 3 282 35

13 [ A =2 SCAP SR ) A
Fig.13 3D diagram of retaining structures %ﬁ@jﬂﬁ%m EI’\J = g/ﬁ ST ,ﬁglg] , ﬁ[l A 13



No.4 VF RIS  RIEDTHL T 2 S0 S 2 Ry DN ) A8 2 1) i - 12 1105

JI 7R ST AP S5 A AT 7 M i) aT AL RCR B, A& 14 B, AR R 1T o i [ 18] e s
e (S, B s DN AR 2 5 AR PR R 47 45 K 1) A8 3 5 AR I e W e Y 8 ]
HI R B 2T 0, A B R B8 A7 3R AE. 1 4, QCX04 5] QCXO08 i il A /s WAL
VLRI DI Bl 3 45 48 B A T A 5 10 R BRAE A B B, 22 A R BE AU | 2R MR DA e
PEWAEIE ARES 5 STV A7 AR b SE 1 R T B 45 1 B AR 8 B9 B i, )
UG M 0 e 2 180 B 2 T AL T AR B0, DT A 5 B ) TSR 70

=g, o O = o -F”
23 4 5 6 7 8 9 10 11 12 13 14 15 16
218
1
O Q. ) (55 (6] B o -s om=d
e ———— - O = 24 23 22 21 )(
3433 32 31 30 29 28 g7 4G 2019
26 25
14 ARTE A M al AL AR
Fig.14  Visualization of the deformation reliability results
Y4
5 #Hig

FLT BRI AR Rl T L 3 2 45k D Rl 4 2 4 1 TR R T TR A 0 1) 2 A
TIN5 50 A7 B G A RO TSR, St A 0 R I S L 45 A AN R R B P 0 1)
AT 8 g X S I A 0 1) AR TR AR G 10T IR A R, EEAR M LRSS

(1) FEBCFHHE AT AN [R) R EE 9 R+ 8%, i S50 B £ Jt 0 ity £ 5 WL (i
i 2 ELAT AR [R] A2 T A 3. 18 3 107 A TR A B 4t TN A )R B 1) BT TR

(2) Bt POTIN SRR 30 o, FOUI 15 2 2 TR M O 1 O RN 5 T o ] T e S
AT IO | 75 B0 T 45 SR R A

(3) IO FH PN A8 ) R A ABE 5 e M 2 D, L 45 K 1) A8 FE 0 A O ik R R 2 T vkt

IR RSCT- T ZRAT Y T Kbl L B 3 (5 A% PR AR 5 i R M 0 52 A% 18, 2 ok 38 i
P,

(4) W IR A AR S B B AU (ELY: | RE A8 SO E AR A A AR wp T I BE 77 1 )
S SEBRIE P S5 Ak 25 18] AL T il A o0 A PR, SR SO . T 2E T LA R i 2k
it Sy LA S5 A R RS T

(5) TR ARk 5 2 18] B RARE 3™ 8 22 B - TRT IS, 6 T 5T A9 B B P A X3
PAZEAE A 8 (AT 4 A S B2 IS v, ol DAk — 25 25 e 0 A 500 X R B A8 JE Y 52
W] , o 2 P 42 (4 5 A T it

& % 3

[ 1] Goh AT C,Xuan F,Zhang W. Reliability assessment of diaphragm wall deflections in soft clays [ M ]. Foundation
Engineering in the Face of Uncertainty ; Honoring Fred H.Kulhawy,2013.487-496

[2] F R,k 8, 800, 5 B THECT Y GPS TR A 22 Wi [ J]. IR 25 (5 B4R ,2017,42(7)
995-1001
Wang Li,Zhang Qin, Huang Guanwen, et al.GPS satellite clock bias prediction based on exponential smoothing method
[J].Geomatics and Information Science of Wuhan University,2017,42(7) :995-1001

[ 3] BT P50 BRI RS IE A AT BU [ D). B . BISSiE RS, 2017



1106

N RS TRl 4R Vol.32

[4]

[5]

(6]

[8]

(9]

[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Zhao Zixin. Analysis and prediction of deep excavation deformation based on time series metabolic method [ D ].
Shanghai ; Shanghai Jiao Tong University,2017
B BT TEGOMR, B . B T K T A A I ORI [ 0] KR 5 2 3 T RE 240, 2008 , (4) £ 118-120
Zhao Changgui, Wang Jialin, Xu Xiangtao.Evaluation on deformation prediction of foundation pit based on grey model
[J].Journal of Water Resources and Architectural Engineering,2008,(4) :118-120
W, T Xz RS04, 52T PSO-LSSVM BRI i R T] 6 ) 51 TN [ T ] #2614 , 2015,22(3) :475-480
Cao Jing, Ding Wenyun, Zhao Dangshu, et al.Time series forecast of foundation pit deformation based on PSO-LSSVM
[J].Control Engineering of China,2015 22(3) ;475-480
TOSEAS X [ M TFAZ I 5 1 s R (8 BN 5 vk [ T ] R PR 2224 ( AR BEEARR) L2001, (5) :531-535
Ji Maojie, Liu Guobin. Prediction method of displacement of subway tunnel due to excavation[ J].Journal of Tongji
University ( Natural Sciences) ,2001,(5) :531-535
Liu H B,Sun Y Y, Cheng Y C,et al.The deformation prediction of foundation pit slope based on time series analysis
[ C].Applied Mechanics and Materials. Trans Tech Publications Ltd,2011,80:516-520
Fotas, sk T, SR AW, A5 TR BOT ik S 1A S T AR 2 S i S [0 ] £ %, 2007, (8) -
1725-1728
Yin Guangzhi, Zhang Weizhong, Zhang Dongming, et al. Forecasting of landslide displacement based on exponential
smoothing and nonlinear regression analysis[ J].Rock and Soil Mechanics,2007, (8) :1725-1728
BN, D7 B, EE ) SR B GRS T 42 %0 55 10 Ml B A B TS e B SN A AT [ ] BRI RN S TR AR,
2018,15(3) :718-726
Wei Gang, Li Jing, Xuan Haili, et al. Monitoring data analysis on the influence of large deep foundation pit excavation on
nearby metro shield tunnel[ J].Journal of Railway Science and Engineering,2018,15(3) :718-726
Ji Z,Wang B,Deng S P, et al.Predicting dynamic deformation of retaining structure by LSSVR-based time series method
[ J].Neurocomputing,2014,137:165-172
Xu L,Xu Y, Wang C, et al.Data-Driven deformation reliability of retaining structures in deep excavations considering
measurement error[ J].Application Science,2019,9 5466
Coleman J J.Reliability of aircraft structures in resisting chance failure[ J ].Operations Research,1959,7(5) ;639-645
Cramér H.On the intersections between the trajectories of a normal stationary stochastic process and a high level[ J].
Arkiv for Matematik ,1966,6(4-5) :337-349
Tratar L. F, Mojgkerc B, Toman A.Demand forecasting with four-parameter exponential smoothing [ J ]. International
Journal of Production Economics,2016,181:162-173
SRS FEST P S5 R TR Z K- B8 M D B RIS [ D] R HE R R, 2018
Wu Licheng.Research on the monitoring and law of deep horizontal displacement of foundation pit[ D ].Tianjin ; Tianjin
University 2018

TN B 4 RS R AR N S PR RIS AT ST D] P2 R 2012
Wang Xiaoxia.Study on prediction and control measures of motor vehicle pollutant emission[ D ].Xi
UniVPr%ity 2012

A2 RIS S T SOOI 256 - 1R BT 12 O R KK B RBEI [J] . o BV 2 R (H
%ﬂ 2R7) ,2020,50(1) :126-135

Dong Jie, Li Xin, Fang Yunhai et al. Evaluation and prediction of groundwater quality based on improved fuzzy

” an; Chang’ an

synthesis-exponential smoothing [ J . Periodical of Ocean University of China ( Natural Sciences),2020,50(1):
126-135

XEEOR IR TR, TR 45 B T SO 4R BOP i AR B AR O [ )] R R (A ARRRERRD
2009,37(3) :313-316

Liu Zaobao, Xu Weiya, Zhang Kaipu, et al. Prediction of rock slope deformation based on optimized exponential
smoothing method[ J].Journal of Hohai University ( Natural Sciences) ,2009,37(3) :313-316

Shepard D.A two-dimensional interpolation function for irregularly-spaced data[ C].Proceedings of the 1968 23rd ACM
National Conference, 1968 .:517-524

Witteveen J,Bijl H.Explicit mesh deformation using inverse distance weighting interpolation[ M ].19th ATAA Computational
Fluid Dynamics,2009:3996



No.4 VA5 DRIEYUHE T S S0 S P S5 A O i 22 2 94 e A 8T 0 0 T 1107

(217 B . RSB S BAT R 40 e = e rTOEAFSE [ D)3 RA < LA K%, 2016
Chen Cheng. Research on the monitoring information management system and three-dimension visualization of deep

foundation pit[ D].Jinan:Shandong University,2016

Prediction of Lateral Deformation of Diaphragm Wall
Support Structures in the Deep Foundation Pit by
Using Improved Exponential Smoothing Method

XU Li', LIN Xin', XU Yang®, LIU Zhi', CHEN Fuquan',

WANG Cao’, CHEN Gang'
(1.School of Civil Engineering, Fuzhou University, Fuzhou 35018, China; 2. Chengdu Design & Research Institute
Limited Company of Building MATERIALS Industry, Chengdu 610000, China; 3. School of Civil, Mining and

Environmental Engineering, University of Wollongong, Wollongong, NSW2522 | Australia )

2

Abstract

Due to a large number of uncertainties in the excavation process of the foundation pit,the
real-time deformation reliability analysis and prediction of its supporting structure can not be
carried out according to the changes of the site environment in the design stage.The distribution
range of enclosure structures is large, and the failure location is unpredictable. Due to the
limitation of the number of monitoring points, the engineering monitoring data cannot directly
reflect the continuous change of the retaining structures. Based on the method of up-crossing
rate ,was proposed for deep foundation pit engineering with an underground diaphragm wall. An
adaptive exponential smoothing model is established by using MATLAB to automatically
calculate and predict the lateral deformation of the deep foundation pit retaining structure at
different depths.By comparing the measured and predicted lateral deformation data,the results
show that the self-adaptive exponential smoothing model has the characteristics of higher
accuracy and smaller error fluctuation in short-term field prediction, the transcendental
probability analysis based on the prediction data shows that the analysis model based on the
lateral deformation of deep foundation pit is also applicable to the measured data obtained by
the self-adaptive exponential smoothing method, and the analysis accuracy will be improved as
the displacement limit is far away from the allowed displacement.The inverse distance weighted
interpolation method based on ellipse search mode solves the defect that the sample points are
distributed in the depth direction,which makes the interpolation result smoother.Combined with
the analysis model based on the lateral deformation of the deep foundation pit,the deformation
prediction of the spatial surface of the retaining structure is performed, which makes the
evaluation method more intuitive and concise.

Keywords : deep foundation pit; diaphragm wall ; lateral deformation ; up-crossing rate method ;

adaptive exponential smoothing model ; deformation prediction



