% 1 oo
2016 41 H

JOURNAL OF SEISMOLOGICAL RESEARCH

o5

Vol. 39, No. 1
Jan. |, 2016

b $% JE 4 e T 51 2 B 3 3R 7T B TR

R, BHx

(CRIERZ: BT REPE, 10T KiE 116622)

BE. DIRKEYK S T W g sy 5al, &R Peck ¥

WA, TEAXPUIM T R R KRIFEE IE R o 1

IR SRR IB IE R R B, WsE 1Ol T R X B TE RBORME L L, IR B IES 89 Peck 24 O ] Hu & UL
REHEAT O . X e S BT . X « BL0.6 ~0.9 . BHR 0.5 ~0.9 i, Peck FUMNAE 1T iy 2 A 5 00 45 152 2
BUN, BT RAEMRER TR S, REBAS M IRy 3 B T2 e A2k o

KEER: KEHE,; Peck A BIERE; MEIIE
hESES. U4s EkFRIRED . A

0 5%

MK R H T2 5 L AR g A4 HE T 20
FEMRTIE, XEBEE () HY. T EL
SFHNE R —E BB R, EE 2 B
EAEI G NI, 76 kbR E i TR, Xk
AR AT W B TR AR AT A0 2, Peck 1R R4 52
IEAEBEAT o0 A MAIF ST RO FEA L, T 1969 4R 4
TANRIFIZEE 18 b R TR B B0 25X, B Peck 2y
A (RS, 2010), %8 ROy H TR &
NI e B, T L EOE S S 1 B
JoE 25 A B4 22 i) 2 X T (L F) o 8 2 7 2 SR 1Y 52
Wi, Peck A0 H & A TR —H X 0T 5, L,
TRIEAN AT EG o A SCHE T 1A Ml ok Ay S 00 8 30
TG B, LA Peck 22O A, #E4T 0109 20 A,
ARG S R TR T2, X5 Peck 24 :UiEAT
BIE, BFFEHAE KA M X 3 P, Jf 98 2 TR
SCER, PR T A K A

1 TR

KA M2k 5 4 Sk T A JBOKR i IX ]
(fajfx WI) T#, iz B2 7% K K20 +730.976 ~
K21 +862.843, [X[a]4xK 1 385.443 m, A CBEHL
5 AWDBY - WJ - 940 Frab X B, #H%E 12.6 m,

« W BHE: 2015 - 11 -16.

XEHS: 1000 -0666(2016)01 -0010 — 05

LRI 13 m, SR AT SRR G A T M ) A A
EEOLIE 1 R

i

0

JRHIZEE

® AWDBY-WJ-940-5
Y-WJ-940
® AWDBY-WJ-940-4
@ AWDBY-WJ-940-3
& AWDBY-WJ-940-2
® AWDBY-WJ-940-1

BHA L

Bl BasHER

The layout of monitoring points

Fig. 1

2 Peck Hig /A=

1969 4, Peck £ 1% £ A5 b & T B UL I 45 P
(R FERh b, XX S B AT T R A AT, A
P& HH M R U A S DA B T A8 A A i 42 i BR 2
Ui (BRZAE, 2005) M DR AR AL A5 TR TE
Jite T Hp 2 48 O BB, it L ARG it T A I I
TR (& 2) BIEARANIE 5045 ih 4k 1%
PIR—HER (RFEES, 2004), MR,
Peck 21 T HbF TR A TR A 3

BEEmWB . EK ARG —R TR R3IXCH )2 80 R fa 5L 2RI (51474045) AL T5 80T
MACHTEORBEATH LT RUCFEE LT FE (51174038) HREBTH) .



5513 IR XGRS« b BSR4 M 3 e Tt 11

2 .31 D’
$() =S,emn 53 (1) 5, =N ()
21 2
Voo, R S B A PR R O L R v 4

S (2)

" omi 2.50 B UM, 22 1 Peck T iy 25 1152 I

‘ ‘ Wz (3).
ST, S, R S A TR 4 B B AR s

DUREE (FAE: mm) 5 x J2 0B B O 2 K F 9B B 456 /m

e i (${‘j )i S %i&%@ﬂ’]ﬂajﬁ/ﬁ:%ﬁ 30-27-24-21-18-15-12-9 6 -3 0 3 6 9 12 1518 21 24 27 30
B [H Moo M) 5D *) HX T T T T T T T [ T T T T T T T 1
(A7 mm); V) 2 5 F4 IR 8 B4 K B A 2 0 2k L\\‘ -9 ./'/./"‘
BT m/m) 5 RIS, K de Reil- \\ 10 Pg
ly FiIl New (1982) 1 5% 6 & Hoh X (9 T-fe 22 50, . /
DURERE Y DEE @ FRRIE TR h Z (A AE7E LA 4tk \
XA (i, A5, 2007) —
. —8— AR
i=Kh . (3) 40 —o— Peck/ASUHRMIRALS
HHFATRE /mm
A, KRUIRERE R v 28, FEPT LKA
Er B I, MR O FE A o XA TR S R 2 B3 U 2 e 5 X
B (ERESE, 2007) . X TR, KHLO0.2 ~ Fig. 3 Comparison of the forecast curve
0.3; X TRk A+, KHLO0.4~0.5; X THMHHE and real measured data
Kit, KH00.7. \
& 3 AT LA i, Peck T iy e A2 45 45
7 | ; ML Z MIFETERR IR 25, BUFF XT Peek 24 EAT
l EVEEDEE .

3 Peck BB/ A1 40t

/
\

N / et B Peck ASUEIR (1) HEF7AHEGE
s \ T, AR R AR (RS, 2015)

\ = / InS(x) =1In$ +1+(—’“2) (5)

B InS(x) Fl - 2" /2 fERLPERIAR A B, ¥ InS,,,
(S T AT LK & S 3 VIR (k5 X e El = i
MR BARIEERMT (BaEE, 2012) .

45+p/2

A2 MERESE 2.2

Fig. 2 The subsidence curve of the surface S, = Z ( _2xi ) - %( Z %) . (6)
B2, o WERMHNEEM (BB (°)); X

WO R R G m); o R E R %:Z[(”jma%w

(6 m), 2

ARSCANZE [BIK BYSE I, WO =30k 5 B KA LE (
o Z AR ATl (1) M3 n 2

2
- X;

)zlnsmi). (7)



12 WwoE o R 39 &

S, =3 InS(x,) -%[Z InS(x,) ]2. (8)

b=2". (9)

a=InS(x,) —b(-x"/2). (10)

LA BELL S, B2 i EE A
lnS(x)=a+b><(—x;). (11)

AP, o P ERR IR H SR @ ANREAR A5 B T
LBE R R ABUE n W PITIE BRI REA SR @
AN R AR BRELLJE 5 B0 b D9 2k [m] )= ok B
PR B2t 280

X B A TR, Al IR Bk A s
RIS | NGB oy R R/ VB

S =€xp(a) . (12)

o1
I=—. 13
7 (13)
LA IC R AL R S IR A 56 1] U5 43 A ik B f=
13BN Peck BB THA A M LA R TR
LMK RE R A AXWMT (W& %5,
2010) .

S
Rz (14)

Xy

Lt EABHBE R > rg(n -2) , WG
HRAPERIHE Peck AL COC FR R 3% 5

it BB EARR] o (n=2) > R > 71 5(n
), IS Peck 233 02 HE R
ESTEE

R BRITE W X ] AWDBY - WJ - 940
NP R EEIN 2 € N R B o B AP e kS
mk 1 iR,

MRAER 1 B, R4S & bk e o 24
L, nitEA N, S, =3 945,38, S, =45.43, S
=0.53; fhl (9) . (10) FHEGH: « =3.05,
b=0.0115; Mm% 2| [l 9 J5 59 £k £ o6 £

InS(x) =3.05 +0.011 5 x ( —’“22); bt (12).

&1 SRR R VA 53 AR

Tab.1 Regression analysis of the real measured settlement data
FEA BARER a/m S,/ mm -x°/2 InS(x)
1 -3 20. 29 -4.5 3.01
2 0 22.52 0 3.11
3 3 19.33 -4.5 2.96
4 6 16. 26 -18 2.79
5 9 13.82 -40.5 2.63
6 12 9.22 =72 2.22

(13) e, S, =21.22, i=9.32, #ialLl
2GR I Peck 2k, Jf4 L5 R R 00 F3 52 0
AR Peck I MZXT L (K 4)
AMEAH R H L (14) HHESGH: R =
0.990 >r,,, (4) =0.917, 1t B 8] )1 pR B 2% 1
PR RS R
BBk 450588 /m

-0 25 20 15 10 5 0 5 10

T T T L]

15 20 28 30

i3]
—a— MR
—o— PeckARFRNIARLE

40
—b— {SHhLE

HhFRITRE/mm

B4 S T 2R A e il 2 AL
Fig. 4 Comparison of the real measured data,

forecast curve and fitting curve

Hi1E 4 TRV, VAR R 2 5 S g 5
ARWIG, BE W8 550 1 S e 1l 3R TR 09 52 B AR L
AT T bR UTRE S . {5 Peck 20 HN Hh 4k 5
SEOEHE . A M AR BRI BB 25, A
WAENS Peck BB AKX HITEIE

4 Peck Hig/ A EIE

e TR RS M1, 18 ] Peck BB,
AP TMAMELE RE o F1 8, ST B
EA (BAES, 2015) .

2

S(x) =aS,’“axexp(2(’_B;)z). (15)



51 1)

IR XGRS« b BSR4 M 3 e Tt 13

AP, o IR KIIEEIEREG B NI TE
JERBUEIE RS S, 0 Peck BRI/ 2SR TR0 1)
RV R R (BAL: mm); "4 Peck BB
IR T A DL ST R (B m) .
B R A PR
1

In$ () =In(aSl) + g (-57). (16)

L @S, BRI DL Bl{)zw
H 0T G B PE R B T I AL B (S fe, R
ey, 2013), AR A E R BT E A
_exp(a) 1 - e i3
o= S,,uax ’ B _i’/yo *EJEE;JQ%E/J Smaxﬂ] 1+%:
f4: a=0.60, B=0.85, BEFEA[E A T AE R AT
DI AR B9 48 15 R 5, X R 59 T 46 W7 1 F
TTZH T, W LA K b DX b 2k % 4 it T
[ NEX GORR FE R

x2 RBER¥SH

Tab. 2  Distribution of correction coefficient
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Study on Prediction of Ground Surface Settlement Caused by
Subway Shied Tunneling Construction

MA Fenghai, ZHAO Yanghao
(College of Civil Engineering and Architecture, Dalian University, Dalian 116622, Liaoning, China)

Abstract

Based on a large number of construction measured data of Changchun Subway, we introduce the maximum
surface subsidence correction coefficient @ and the width of the settlement trough correction factor 8 to correct
Gaussian equation which was used to calculate the lateral surface subsidence, and determine the range of the cor-
rection coefficient. The analyzing results of comparing the real measured data show that; When o is 0. 6 ~0.9,
Bis0.5~0.9, the error between Peck forecast correction curve and the real measured data is small. The correc-
tion formula can be better applied to the subway engineering in Changchun and prevent the happening of the sub-
way accident.

Key words: subway in Changchun; Peck Gaussian equation; correction factor; ground surface settlement





