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Case study on suitability and settlement
of foundation in goaf site
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Abstract: The settlement of foundation in stable goaf site is analyzed to evaluated its suitability. One calculation method of load
influence depth for goaf ground is proposed. The residual deformation of goaf ground is predicted by the probability integral method,
and the settlement calculation method of building ground on goaf is put forward considering the activated deformation, the residual
deformation and the additional deformation. Research results show that: 1) The less the coefficient of standard (0.10 o, (self-weight
0.07 o,

€z 2

stress of ground), 0.08 o

¢z’

0.05 o, ) under the same building load, the greater the influence depth. The larger the building
load under the same coefficient, the influence depth is increased non-linearly. 2) The standard of o, (additional stress of ground) =
0.10 o, should be used to determine the influence depth for normal goaf ground, and the standard of o, = 0.05c,, for complicated
goaf ground. 3) The influence depth H ), , is determined by the conventional standard (o, =0.205,,), and the 1.4 H,, ; and 1.8
H,, ; can be used as goaf building design for the normal goaf and complicated goaf. 4) The residual deformation of goaf ground is
very small and can be negligible under the maximum building load without the activated deformation, and the settlement deformation
of building ground is mainly the additional compression deformation. 5) Numerical results show that the ground settlement at the edge

of goaf is large, and its uneven settlement is obvious, so the edge of goaf is not suitable as construction sites; however, the ground
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settlement at the central of goaf is small, and there is no obvious uneven settlement, so the central of goaf is suitable as construction

sites.

Keywords: buliding ground on goaf; load influence depth; ground settlement calculation; suitability evaluation

1 5 =5

I S5 220 57 ) DR A R R i A 78 A P R N
B, R R H a5 KK, R X H EE T
Tl OO AS T G i 3, BT R 2 X @ 3
by AR TR AIE G S (1 2 A A P B S S
e PRI A AT BN 7 5 5 B DX ik AR 2 TR L B
X (1) 50457, WFFC T RS 3506 X @ S A7) AR TR AE
T % S L O 2 B IR 4 AT T T RS SR 2 X
AL TIBLEL, £ AR AR () R R 3
FEARY S GURE M EBENLH] . R RRBUR £ WM
KA XA GRS K ILEB R K, RS RERT
X H R A ST BT PN . Li S50IR F AR UR
BHE RIS 7T 1 R 708 R 2 XA S far 44
AR AN . TR IR0 Linl™, £ 3]SI i $2
HH 5 R TR PR 28 1) R BSOS BURIE A T Hb SRR B R AL
o BRBORAFECDE T RN TS, B T mE A
PN ARR 2 X HU AR T v SRR A . i R A D011
T8 I T b AR AR AR AR A A EME AR S A
ST BT T AR I ST B R R X T
P72 T . Shahriar Z12ERH FLAC HHUBIRNEZ
TR PR X R, FEH FLAC i
TH 35 R T PR bl Szl A T R 505 3%, 5k B
Tyt £ 5 — TR S % R 2 X B 7 g I
RGBT TV, AR XM B g i
B s%,

AR LA R AR E T AR P X O TR B¢, WK
X St b SIS B AR A TR AT, B
— PP ETE AT« RS TE A INAE T R 2 X
RS EL TR T T

2 REXIGH

T A AR AR T P AR 2 X S it )2 32 oy —
BRTHUAH,. SR TFRTARETH. F=K
KEWNR, HEH9E, HpnTaex @y r-=4
M B — s = . — s, RE 0~1.4m,
FEIRIE 0.78 m, WEETHARERS, HT¥
WX S YIEKEAE, EESERE, — s
PERBAT R . ERMEZ B, RIR 155~220 m,
Bifh 12° , HEl= (HOLKIBIER, ALK
K, FER IR KEE AT 00 |2 A T5 1R

R AR 2 XA [R] X ek S 00 e 6 AR 1 %

AT MR 52 45 T SR DU VAN X PN 5 A A
B. C. D. E. F6 NI, w1 Fx. A X,
R 155~165 m, PRI 160 m, K& 6 m; B
XI5k, SRR 165~175 m, “FHIRIE 170 m, KJE 7 m;
C X, RiE 175~220 m, “FHRIE 197.5 m, K
J& 8 m; D X4, Ki% 190~220 m, “F-}KI% 205 m,
KJE 8.5m: E X, KK, ART XM
BN X IR, F X, KK, AT R2 X4
L Z4h, AZRAX . ok, TSR
R XG0, ME 1 AAL, fEC. By Ev F X3
ME T 4 MEEFLI R ZK 1 ZK2, ZK3 . ZK4.

B1 REXIoX

Fig.1 Evaluation zone on goaf

30 R XEHUE B

— ROk, RSO R R, EEE R E R
s Wiy, s, Wl 2 fos. &
KA I AT SR B, T S B
I 2 smiRas X By B A R TEDS), X A %2
S HIERAR K, Ik, &R X i
S IR B A REAT PR 04T

KAESFTEX  BEREGHLEX R FEHIX
B2 REXBEEISX

Fig.2 Moving boundary of overlying strata in goaf



2924 Fer +

I 2018 4F

3.1 BEBREE
3.1.1 HigitE
PRI I Hh i 52 4 AT Ry, R R 2%
JENRRERE o, I R CH DO MM = CH)
THREAXW T
100> M

213 M +16

H, =303 M +10 2)

L YMAEZEHRETFREE (m) .
3.1.2 sEfRih A

R R 2 XPR IR 15 S 4 AR X gl FLAN
WIGOL,  “=AF7 GBI, WL, Sl H
PR SEBR B LR 1.
3.1.3 AW = B R E

HRPELFAN X 4 MEERFLGE R, F5HER AN
HAEALE G, e = R XIEEMAT K E =
FE WK 2.

R FWIL=H 768 KRR
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Table 3 Influencial depths of loading under different standards
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Fig.5 Relationships between load and influence depth
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Table S Influence depths for different expansion coefficients under normal standard
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Fig.6 Calculation results on layer-wise summation method
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Table 6 Calculation results on main deformation parameters in different goaf zones
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C 116 8.0 626 54 0.07 175.3 2.3
D 120 8.5 665 55 0.07 186.2 2.3
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Fig.9 Relationships between ground subsidence factor and
time under different values of parameter ¢
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Table 7 Calculation results on residual deformation in different goaf zones

K AR PRI PR TUUE R R RAL I TR A F AL RIRKTREE RIRAKT AL
/m /m / mm / (mm/m) / (mm/m?) / mm / (mm/m)
A 94 6.0 8.4x104 9.0x10°© 1.4x107 24x104 3.8x10°¢
B 100 7.0 9.8x104 9.9x10°¢ 1.4x107 2.8x104 4.1x10°¢
C 116 8.0 3.5x10°3 3.0x10° 3.9x107 9.8x104 1.3x10°3
D 120 8.5 3.7x103 3.1x10°° 3.9x107 10.4x10* 1.3x10°%
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Fig.10 Numerical simulation of model 1
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Table 8 Physical and mechanical parameters of various
types of rock formation

mE%ﬁ‘%%g BUMERE pURRE AEEEHE BER RE
“ / (kg/m’) /MPa / MPa /(°) /MPa  /MPa

Tz 2000  8.9x10° 0.00 22 0.008  1.9x10?

s 2480  6.4x10? 1.20 28 2200 4.7x10°
WA 2450 2.2x10° 0.82 27 4740  5.6x10°

s 2500 3.6x10° 0.90 30 3.140  6.2x10°

ZaKE 1350 3.2x10! 0.42 32 1230  8.1x10?
WIS 2440 7.8x10° 0.62 29 5.000 6.3x10*
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Fig.11 Load location diagram
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Table 9 Application of building load in mined out area
AL E i K/ MMPa
PRAUESUE- 0.10 0.12 0.16 0.20
R X Ak 0.10 0.12 0.16 0.20
R X 04 0.10 0.12 0.16 0.20
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Fig.12 Relationship between load position and settlement

of foundation in model 1
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Fig.13 Relationship between load position and settlement
of foundation in model 2
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Fig.14 Relationship between load size and ground
settlement deformation in model 1
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Fig.15 Relationship between load size and ground
settlement deformation in model 2
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Table 10 The number of building floors under different
site conditions of different goafs
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