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Abstract

How to determine the bearing capacity and ensure the stability of foundation with caverns is the
main geotechnical problem of Longqiao agricultural market project, which is located above the
existing tunnel of Yuhuai and Yufu railway. Based on this real project of foundation with caverns,
this paper determines deep or shallow buried tunnel, divides collapse zones and calculates bear-
ing capacity, determines the influence degree of the existing tunnel on bearing capacity of the
building foundation, and checks stability of foundation with cavern by Midas numerical simulation.
The conclusion of this paper provides technical support for subsequent structure design of the
building and valuable reference for similar projects.
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PRk, P (AT PR, Bl ST e B FERE , 3T 2 (R R R T AR, A2 BR AT B TE
EIT BRSO AR A o W R ORAIE R A BEIE B IR R e E A R AR SRR T, ROy 2 T
Lot 2 (A1 258 TT AR TR — RO, T LA A A2 5 2 T 52 ) 5 AR 8 2 i Rz i L rp 2

SR [LIEE AT T A A R KB ), X2 R [2)55 0 i TR LX) A A IR R B ), T B0
JERKTT[3]-[91 550 T = M Al AR 5 S AR SE R EAT 1 0 W7 o ASSCAS 5 BAR TRESW, e T = M Bk AR 3
71, Il Midas BUEAEAEEIE TF LR, 2 HroP O BEAT B I AR T 520, O JE I i
THR KT -

2. TIE@AR TR RFZS
21 BHTRE. RABETIRERR

ZIE AT E KT X, —Wk 8F/-1F mifEtk, —1F NRFA WY, LIk 8F AMEE. —1F KHbs
1 241.96 m, +0.00 = 246.16 m, @5 TAEER BN g, RHAMEZLLEN), FERITEACK T K um A& .
Yth R A QORI MR B MR . Ik R R RE TE I (L 1y 1] 2). AT PRERER e A R A
T HBHIE T 7, RS TRA ZEEN 14 m (LIE 3), ZFEIE T 2002 FEAEE 58 @ 4 . TRy Bk ks
A REE A T I H I A G P, BRI A O KPR B 2.8 m, ZBRIE T 2011 SEAB H TE K
HE L.
2.2. TIEMIBR&H

Y B A Rk VA S RS, AR R TR ILE, SRR, s ZrR
180°~200° £11°~14° . RGBT E, JREke B He e Yo s 8 i, 4i5R%E, BRSS45 I .

Wit 200 N EE I R e R . B RSH A QL), RGP R BT HRE .
Wi, s ik ZHMIE R

J1 2R AK 281° 2807, RBRIAEE 1.5~3.0 m, #EfH 1.0~2.3 m, FKIFJE 2~56 mm, ZEiGHEEZE, &
PESE R THI 5

J2 247K 190° £81°, RBRIAEE 1.5~3.0 m, ZEfH 0.8~1.5 m, FKIFJE 1~2 mm, ZiEiEEZE, JEi
PELE M
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Figure 1. Position relationship between the
tunnel and project site
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Figure 2. Project picture
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Figure 3. Profile of position relationship between the tunnel and project
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Table 1. Values of geotechnical parameters
# 1 5XNESH

~

T P oumy SRR i HEPERLRMPa AL
R {E{fi/kPa ClkPa ol
HIE+ \ 20.5 / / 224 30° / /
HoA+ 24.0 180* / 224 40° / /
R ALY & 24.7 2277 638 30.0 2016 0.32
R AR 24.8 3887 798 31.0 2280 0.25

3. EEMEAENHE
3.1 BEFREHIE
RS (GRFIHIE R TE) (DBJI50-047-2016) [10]AI &1 HRIEBEIE IR 20 N S IV~VI 2 [
R 1 4% 2.5 R TCA A0 3078 i R A bt T T0UE A0 378 B hg 4% R 2T 5
h, =0.45x2°w

i——UL B =5 m [ Bl T B84 e, B ARG 1 m I L 3608, IR B = 5~15 m, BiLi = 0.1;
S——HEHANN IV K, S=4;
o——REEHLIHRE, 0o=1+i(B-5):
B—— % %5 FE (m) -
215, 2.5hg = 11.25 m, MRS IE B TNCE )= )5 08 13.55 m, i e Wb Tk s 2 JE B 2y 11.92
m, BT ZEE > 2.5 fEHRATUE ATE i, BRIE R TR E .
3.2. BRETERN 5 BXH B

ARAB IR 1Ly 2 Bk 18 5 M P2 0 X LIS 4

By FE o 235.69~246.30 m, [EIE THAR EEH T 22.08~32.69 m, LML h v 10.53~14.30 m,
X ERIX B JEE R T A ) R T R M R oy X EEAT U B VA X BEE  17.2 m, 17.35/2 m < E:fli R
h < 17.35 m, %0 E & 80 B IE (52 AR BE 2 XA 5 52 ma X (1) (LI 5). A4 &, BEXIKTF 5
FEHL 20 m, RIBEIE O P& 10 m T8 REVE R X 4k . B9 X IE b7 MR 300 R AT 2 R 7k 35
T DX Bl B 3 [X b 56 AR kg L 6
3.3. IWEXMERE

A ST IEIER BT ) (DBJ50-047-2016) A i = 3 K 4% /7596 57

1) RIS R R b Th 2 SR S = A e N D

W = F (BHr + 0B, )t

2) TG A ) JEE B 7D -

F, = %rhz/lt tan ¢,

ME S 2% A :tan2(45° —‘”_ij
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Figure 4. Impact zoning map of tunnel perimeter on deep mining method
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Figure 5. The width of collapse zones
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Figure 6. Collapse zones and bearing capacity of the foundation with caverns
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3) VI T A 00 T ) kG 5 BEL A«
F, =ck(H —hq)t

é\kzz(Ff +F,)

=1.0, REFAEHIEAE S q=1328 kPa, 7% X KT 5% B 3 Bl 3 L it fmr 4R AN 15 K
T = IR E 7.
4, HEBHHERDD

AR YCEAB R 53 B R FE [ ol R Z A R G2 /Y MIDAS-GTS #1fF, sid BUE sl H o, ek
X 1E b7 s B v HE AR 1T 1328 kPa 25 il =5 1 AE F) A e 1
Iy MTREIE B SR8 S B 7737 1 DURZ I H A SRR A 1 DL, T FE I 2 3 A P 1 i

4.1. (LB

W 7. B8 FioR: BEEHLTI NYC 5.7 mm, HYK YL 3.0 mm,  FEIE A A KT N YT 0.04%;  FEiE K
KAy 1.5 mm,  BERIAR XSS AR 4G 0.03%. Wi (BRkERFEIE THTE) TB10003-2005 f3¢ F [11],
FELA 20 NIV . 38R h < 50 m R FR 2R BETE HE TR X T T 0.03%~0.07%.  HEBIARXS 1§+ 424K 0.2%~0.7%

WA 9 fam: %5 H MR PEAE N 5.6 mm~7.6 mm, VTREZ )y 2.0 mm. KR4GS L SE R
6) (GB50007-2011)Hi A 121 Ay vhr o A e 45 14 L 0 HE 24 285 ) TR P S S0 AH A A R (0 D B 22 B KDL R 220
0.002L, Lmin=3.0m, MPCFEZER 6 mm. I H S @5 EPHE ST 22 Rl i B2 28 T8 fuviE .

4.2. A5 H

HI 100 B 11 s, I EER A, BEIEEES R MBI 7y, oRIER )08 2384 KPa, HBLFEHE
B, AR E TR,
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Figure 7. The vertical displacement cloud map of tunnel after the project completed
E 7. mBgEEBREEERMNBEE

DOI: 10.12677/hjce.2018.71013 105 AR


https://doi.org/10.12677/hjce.2018.71013

EeH, FHKOT

DISPLACEMENT
DY
UNIT (m

(m)
221592¢-003
0,
8';0//" 1.87643¢-003
5'1(; 1.53694¢-003
= 041.19745¢-003

0,
?'207/378.57967&004
o 75.18479e-004

e

Figure 8. The horizontal displacement cloud map of tunnel after the project completed
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Figure 9. Pile foundation settlement of the project
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5. &g

ARSI P BV VTS R S AR T, IR B AT I S A e MRS, I R 4 ik

1) B ESH R, BEE RO RIS 10 m KT F P X OB AR TE X, 1 [X 35 90 Bl A b
PR IR R 2 R, %0 A 2 MR /1 1328 KPa.

2) HEE AT LR AT e FEARTE X IE by A 3 T HE R I 1328 kPa {1, BEIE HET T
Y57 mm, HUERFUT3.0 mm, BREFTAIX TIT 0.04%; BiE B A /KPR 1.5 mm, B 5%
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Figure 10. The first principal stress of the tunnel surrounding rock
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Figure 11. The third principal stress of the tunnel surrounding rock
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