H38%E Ha M MmEXRKEE A Vol.38 No.2
2024 4 4 H FLY ASH COMPREHENSIVE UTILIZATION Apr. 2024

AT GM (1, 1) BRIk G0 B2
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Abstract: In the process of excavation of deep foundation pit, the soil around the foundation pit will be disturbed, which will inevitably
affect the stability and safety of the foundation pit, the buildings and structures around the foundation pit. In order to solve the problems
such as too long monitoring period for long—term monitoring and monitoring data error during excavation of foundation pit, the surface
settlement deformation around the foundation pit was monitored based on a project example, and the GM (1, 1) prediction model was
established based on the surface settlement monitoring data to predict and analyze the late settlement deformation of foundation pit. The
results show that the prediction results of this model can well reflect the settlement and deformation of foundation pit, the prediction
accuracy can meet the engineering needs, and the prediction results are ahead of the actual observed values, which can provide reference
for similar engineering construction.
Keywords: grey theory; deep foundation pit; deformation prediction; GM (1, 1) model
0 2| T AT H MR Z, 7e T TR il
Ferf, ETE RIEGTA AL, fEIR RIESUTZ
B2 % R R I, RV R, RN LR R RIS, S B E
VLA HR B, o 1% U A ORISR S SR (B UM 54, TR

il

«*EETH. HEALSTTREFARTIA (21C1321) ; HERIERFREREAHTE (ZK21-17),
1EERN. Gx (1987—), B, Wit, 8B, FEARFE.: FREBEIEMERIEFEANHFESHAR
KisHHA. 2023-04-25



2 AIERAE: BT GM (1, 1) BORIAY i BRIE TR U T

UERE T 22 4, A7 b BEXF SR BT 2 0 A2 oh i 2 i 47
W

NI R TR R, S H TR
REEGTE T e 1Y %2 4z [T R T R iFoT,
T TARZ W AUR . Kbk sk 45 A Bk TR
S ST R BE ALY PO BRS04 R 8 T
IS SR AT R R AR AEC 0 BT A A
PTG SR ) B LR ARG E PEEAT T ATSE, MY
KA FE AN AU | AR o RV E R, X RE
AABCRBOEL P OIF TR EE RS, FIRF
EFRSETURI BP A 4%, S A E R [ A
I BIR 7R 8 00 5 28 5 J o A 5, A AR
R i AT AR R P 45 2R 3025 sk, &
VPR I TR IS, N BRI S I 4 AR TR
Fr T WETE, 230 205 2 3 T 0000 205 2R Tl o R 20K
TR RGN ARG, RIS TR
RS BEAT WM A 5T, 45 RS UIEE T K @ e Y Sk
SO TR -7 ¥ 23 B 55 BON B A B i n] S b &
DL SRR R TR W ST B AR A 3
WMESEAT T b8, EE A K6 R B R
TR W8] P 8 G M i | o 8 0 258 AR Y | A%
GEBUER A WIS Xk B i TRE S 4],
XU 2 R AT AR WO RS E o B, 27
IEARIR 9 o B ide | R G BB TN RL | #a 3 oy
Pk,

AL S8 R AN SR T PR 3 BT | i 28 1 2%
RIS R 25 0 B g A2 T 0 BE BT S 4P 45 4 A8 I T Jié
MBESE, QIR 1K S 7R B 52 F000 A 52
FIME, AHSG TR €5 310 78 b ok B 470 28 TR 500 F 5 o
MR AR e B, &5 & BAR TR S, RA
A2 B TN 2R o T R R ST 2 i A AR T
TFREBIM AT ST, Sy FE U2 e 0 2 e fe itk
ik, (RIS RE S RGN B, B ST 2
oL Y AR NE R iBoR NITRE & EDINFA N S RURi 1D )4
M R R 2 S S PR L

1 xefmEs

1.1 GM (1, 1) FAmAEA

MRS ERFE AR B B BLR, XA
Al AL AT VB TR0 558 AR X6k PRI ME ot B AT DL ST K
o PN TR IE 47 FU 43, OB € 100 S 7R B A8 B T
DB EE TORIT U 0T, GM (1, 1) BIEIfE
SRy B e S A AR B AR AR A — BRI H AT

J Uz W T 45 AP o dy b, JF BB T RS T

MR, CM (1, 1) B & —AAEs, fm—Bil

53 T TR AR AR SR AR LI R BT 5 A
XO= 129, x7(2), L, x'(N) | (1)
Hrp, 2 >0, i=1, 2, L, n.
XPHMEA T —R B (1-AGO) 155751 .
XP= {xV1), «V(2), L, 2(n) | (2)

Hoh, 200 = 5.

GM (1, 1) BRI EIHERN .

xOCk) +ax"(k) =b (3)

5 GM (1, 1) BRI SR A S AR E B LX) 8
TP T A B, 4

) = )+ (1) ] (4)

Hrp k=2, 3, L, n,

GM (1, 1) BERIPHEAIEX . (k) +az"”
(k) =b, HEALITHN.

dx(l)

dt

a, biEGM (1, 1) BRTFENSEBIE, -a N
RIBRE, b RMIKEEME, 2V(k) A GM (1,

1) WFERE, 2

+ax"=b (5)

—2"2) 1 +9(2)
. _z<1>(:?> 1 v x<0>.(3>
)1 )
A/ N kAl S5 145 .
a=_ZJ:uwB)”BTY (6)

ISR A (5) ki, RN
R B

x (1) :@xm(n —bjem+b (7)
xV(k+1) =(x(0>(1) —bje_“k+b (8)
XPA B A ECHE ) 201 T SRk e i, A5 BN FIE R
xO(k+1) =xV(k+1) =x"(k) (9)

L2 GM (1, 1) HEA ks it
(1) FR2EME, P05,

5R 7
E(k) =x%%k) —x"k) (10)
AEXT 5% 25



72 IR ZE 5 FIH]

38 %

e(k) =15 (ﬁi»_f:z(k> : (11)
(2) JEWEfmE, 2nita.

O BEN .

X:%éymw) (12)
VIR

&=J;§[MWM—HZ (13)
B 25 0 SAIER -

B=—$E(h) (14)
BRIEEMTIT N -

gaﬂié[mm—mz (15)
JERZEAH N . €=8,/8, (16)

C HJE R R A AR B R 1Y, C {RUBR /N U] 32 B
AEE Y SR 235 TR X T S BB e U B R /N
/J\l%ﬁfﬁ/%%:
P=P { | E(k) -E| <0.647 58, } (17)
WA €. PEMBEBEIIMELSERE, g1,
1 FUBEZRMER

Table 1 Comparison table of prediction accuracy grades
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Table 2 Monitoring data of monitoring DB28—-1 and DB30-1
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1 9.13 0. 64 9 14.43 6.52
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3 9.21 2.22 11 15.69 9.74
4 9.29 2.71 12 16. 08 12. 80
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7 12.25 4.24 15 17.37 18.05
8 13.42 5.48

e S /R o SRV U RTRILY  BIC IS S 5 L0 A
FEAS . 208" NS OL, DMEZRE R, 7E5Pr T
REFIN epr I I) P31 36 PR 4 2128 8 42 Al A Kt
PR, Lk S RO DR 25 1 L KRBk 2%, R
PR RE . 4 MR R BR P S 20K, sl 2 v
AT 5 HIESRE AR T, IS 6~ 15 8
MRS, AR T

KA GM (1, 1) BRI W 5 DB28 -1 Ui FE(E
PTG, ASEEEREB MY UNE .
~13.71 1 9.16
| -22.90 1 _l9.21
1-32.15 177 [9.29
-42.37 1 11.15

a ~0.0616
K. |“|= (B"-B)" -B"-Y=
e [b} ( ) 7.7916



24

AIERAE: BT GM (1, 1) BORIAY i BRIE TR U T

73

K¥SEeE AR e fEsl (5) ok, 7520m
[F5) e 17 PR KA
;G(l) ( E o+ 1 ) - (x(o)(l) _b) e"’k + i =

a
135. 62" %% ~126.49, k=0, 1, 2, 3, L, n
WAt B A IEF5  {9.13, 17.15, 26.91,

%3 DB28-1, DB30-

36.66, 47.02, 58.04, 69.77, 95.51,
109. 61, 124.61140.57, 157.53, 175.58, 194.77},
X DA B A A T SR A, TS E A 6 ~
15 4800 W (e, A1, 3EF DB30-1 Wil 57 S
WSR3 6~ 15 LHECHR TG, 0 &5
HARWER 3,

1 B T P TR

82. 24,

Table 3 Predicted settlement value of DB28-1, DB30-1 monitoring point

L FE 0 A DB28-1 A DB30-1
S/ mm T/ mm 5825/ mm AN IR 2/ % SR/ mm T/ mm 5822/ mm AT IR 2/ %o
6 12. 16 11.02 1. 14 9.38 3.56 3.71 0.15 4.21
7 12.25 11.73 0.52 4.24 4.24 4.57 0.33 7.78
8 13.42 12. 47 0.95 7.08 5.48 5.63 0.15 2.74
9 14.43 13.26 1.17 8. 11 6.52 6.96 0.44 6.75
10 14.52 14. 10 0.42 2.89 7.90 8.57 0. 67 8.48
11 15. 69 15. 61 0.08 0.51 9.74 10. 56 0. 82 8.42
12 16. 08 15.96 0.12 0.75 12.8 13.03 0.23 1. 80
13 16. 39 16. 96 0.57 3.48 14. 54 16. 07 1.53 10. 52
14 16. 44 18. 05 1.61 9.79 16. 34 19. 81 3.47 21.24
15 17.37 19.20 1.83 10. 54 18. 05 24.42 6.37 35.29
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Fig. 1 Foundation pit settlement value—time relation diagramof DB28—1, DB30—-1 monitoring point
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