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Abstract

In the current process of urban highway construction, more and more highways are constructed in
the form of viaducts, which can make better use of the space above the ground. The construction of
viaducts in resource-based cities often encounters goaf problems. This paper takes the goaf prob-
lems encountered in a resource-based city during the rapid transformation of a highway as the
background, and uses FLAC3D simulation software as a tool, studies the regularity of the project in
the deformation process of the goaf and the rationality of the original treatment scheme, namely
the grouting scheme, and compares the variation regularity of the surface deformation, stress, and

XEF|IF: RESRIE, HAks, BERL SKBL BEABKFE IR S XEMEBR TN EARTHE, 2023, 12(2): 215-223.
DOI: 10.12677/hjce.2023.122025


https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2023.122025
https://doi.org/10.12677/hjce.2023.122025
https://www.hanspub.org/

e

farey
=¥

plastic zone in the goaf area before and after the grouting, so as to provide suggestions for the
construction and treatment of similar viaduct projects in the goaf area.
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1. 5|15

BEEIAAE 2 R e, AT AR A A IR A BT R tH B BRI 77 i, SR X2 X R TF R
TR IR Z — o RZS XRFRH A = NP2 M 1 250, TR e, ARG 1 v
JITERBIRIR, BUER X PR AT, H EJ7 BAREAE T, ReTRESECR 2 X EJ7 @254 T ik
AR, BB AT A W 7= 2 4 o FREAMWIE B0, 0= sifg &+, HEM Mz,
PIF=ERE IR G NG, 28 EE BN Laz — (2 2 A B) RS, S ™, 5 ik
X TR IE LLAEAE 94 km? (38 R bt K [1] [2].

— Rk, TREERIEMSET . JEHEIATT HIE BR 2 X X, AR AL R, (H A B A
FLRER BRI B AN R R 5, TR H A 2 T8 1k ik o Hbidk bk 77 SR 2 X X 35[3]

FAE 19 thed, EAMECEH AN P2 R R R 2 24T 770, 1838 4%, LLAIRS (1 AR
BHERF[A)3RH T R T RUIBAM S — N —— “RLER”, MEH T LR 5 “HIBER” .
PGk, 1E 1947 4, RIS 4 R Bk BB M B 5| N B RUTMERIME 7o, 1954 45, 252
Frdfk Je B T T RUTME BER LA R 8, 1961 4F, Brauner 32 1 /KPR 3520 56 51[5] . Berry 1 Sales
SrTE 1961 -1 1963 A5 RUTMA X R AL RS HEAT —4EB 7L, 3R15 7 4RI R UTA/K-FAR T
6] [7]- 21T 70 4-4X, Jone S & A [8]HF 7T /BT T PRI 3 B IS & X 28 B (5200 s #5245 80 44X, Jone
S [9]. Drum [10]. Wang M.C. [11158 AXFRAT I A2 S R SR = B R T2 i )oK 2 2SI AT T o, 9
SR T HOG IR S R R A AT BRI A fE . BN A 90 SEARLLE, BT RFEERIAR KT A
KA, FERUTES BB O N BT CAREI Be . — 7T, A8 [T BN ARG E 2 28 B0,
R B H R R SO TR s S — 7T, —SE A AT R, AR TR TR B EUnTk
AL ek, BN BT IR THE A SRAS[121F] ARV S5 . B0 0 i . BUE B ST B
X SR X A B A0 B RARRFAEHEAT 19T, 4921 1 AN B8 Hh )2 (10 SR AR AR DA SR B 2L B i) SR AR b A .
X 25 (1355 E i B HE S H T IRER S XN R i3 RIA K, I B H T AR 15 RE . I
T BUE RN, FF 7 T IR R E PR T S TR 2 A I A B 5 e YR 1 [X 0 AT 5 e LN T 0 A (RS
R T B T LA, BRI P RO A 0B v B R O L AR I B AT T R [14]

2. TFEHER
2.1. MR

T X M35 5 T T B2 ST R A A R, AT . AR 2 35~44.0 m, T H Xt iT
HIFRERITRAG B, R R TR B B AR R, 3B X KR ATIA 5~6 m.
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2.2. MREH

T H XA ph GHE) B Ry, RPN R L EE S, BUR NREE FE AR RHEM .
TR R RIEA M2 2 28y B R S VWA~ E A AR RARRHA~KEH, —& R FGILTEH~
MaETH., SR G EAGTH, KPP RERUKE. BZEAE, ARRKRRA~KEHMZS
PLUKRSE . BB EREENT, “BRA TR~ A& TAURESEREZENT, W RTE
e BIHX 7 LEILAHZEFEN B R FRILEA~ N A& T4 RS A RIE)E N E, KAz TR
HFRMERI R : SR NHRILEA~-TAETHRBEEERRE AT, AFERNDE. TUEIER,
REMEER R, EESERAE, B SRS, BRWiE, BRLE, RARE, A0EK
FER L FRKHRIR, Se R Skl by T 0 B T 348 41.77 MPa; RVJ5 T8 s ARt K BB hy, B~ b XUk,
PeRE:, S, FRMEE, RMADEICAERLZ, ZHEE, WHHERREE, RAAEH, 452
PEYUIR . AR KARIR, SE80UE P8 T H4E 3.69 MPa; TUA A S 2K, KB, XL,
RIS, BERWEE, BERE, MEHAEREE, BRAE, FOERPoR, iR, KR, B8
TUA HJEF¥ME )y 8.36 MPa.

2.3. IKICEH

T H X KA R E KR B R ECE RILBR KIS T8 A SRR & K B FIRIR 5 R AL A T
TKE

FVRE 70~72 m, 5 MR A TAMZ AR EEAL. B L Ik BEasmb2. fL
BRI K EKZAL . D 2 AL 2 K 2 4 R R LR A FLRRR I B K24, b R 2 K2
B K PERIRT AT, RS LR 2 B KRR TS . ok B 2N EE X Bk, IR, JEE 0~16.40
m, T3 820 m. ZEMK. SEK. EKMERSE, KAEER A3 m A4, HUR KA BTN AR R
G, BAIREL N 1.0~2.0 m, AX N R EZKIE; JEHR RO LRSS KERIX NS ES
IKIE B EBAMA KR

PEJE A RS K2 B B Nl R N Ea & T AR S L SR EKESKE. ThETHD S
HBURE S KZA . R A& TR SR E R & K2 R L b B AR 5 K 24

FARETAREZE A HERE SKE: WEE 4.6~417m, PN 13.9m, HAK~KAGKH
~HRLEORRD S, BAEEMT TR, Sfifoe, BAKMPSE, BKEE, RBEKERENEKE.
TAE TR AR AR SKZEH: WE YRR RN 63.10m, HZM 5 HRIEN 35.04 m, #hEEKMHETE~
2, BIEMEEBARY—, W KIRGEZ G BN E, BEKES~TFENEKE. TA&
TR T AR S KZ: BHRE 13m Eh, Niks. wRKa PRS0 E, J8EKHETE~
PR SKZE . TR ERBAESKZEA: W 1~6 12, W TR N 35.64 m, HZRYE /MY
N0.79m, ZHRKEOA~FR S, IR 7. 9 MEMNEERKEKE, R A KIS, BEME,
WA ABUK DB R NE, 5 THT.

3. B{ERH
3.1 RRET

HRMIE T XA LR, A RS, BESAER, W RN RS
T2 AB BEHEANERR . (AR HT FLACY fERTAF MG AR, AR R A FR
(g =T AT I ARG 5 N, B LAAE AT AR EREY B, SR8 ITASCA 22 =] JF K (1) Rhinoceros 7
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Figure 1. Model diagram
E 1 REREE

AR RO B R PEAC AR, BRI 2RI S5 Ry (TR FM R ILAR)) » R
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Table 1. Table of rock and soil material parameters

1 AXEMEESHER

R KE kg/m® B pa  BIUERE pa HNEIpa  BEEMAT HREE pa
+3 11 ZH#+ 1960 28.0 x 10° 18.0 x 10° 16 x 10° 27.0 -
+ 2 2-1 MR+ 1950 12.5 x 10° 5.8 x 10° 35 x 10° 22.0 -
+ZE 228+ 2100 15.0 x 10° 7.0 x 10° 12 x 10° 25.0 -
+ )2 2-3 W E 1820 29.0 x 10° 49x10° 40 x 10° 10.4 -
+ )2 2-4 F -+ 1750 16.0 x 10° 9.6 x 10° 45 x 10° 24.0 -
+2 315+ 1850 16.0 x 10° 9.6 x 10° 60 x 10° 20.0 -
+Z32%+ 1900 26.7 x 10° 11.2 x 10° 65 x 10° 17.0 -
+)2 33 FWEFL 2000 5.9 x 10° 35 x 10° 35 x 10° 15.8 -
+ )2 34 SWEFL 2000 5.9 x 10° 3.5x10° 45 x 10° 15.8 -

e 2650 2.9 x 10° 1.7 x 10° 2.7 x 10° 27.8 1.2 x 10°
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Continued
P U 2600 5.1 x 10° 3.3x10° 2.0x10° 37.0 2.0 x 10°
T 2700 8.8 x 10° 43 x 10° 3.8 x 10° 24.4 2.0 x 10°
LT RLID 2600 3.3 x 10° 2.0 x 10° 0.9 x 10° 30.0 1.2 x10°
HE T U 2600 5.1 x 10° 3.3 x 10° 2.0 x 10° 27.0 2.0 x 10°
7 IR 1400 2.1 x 10° 0.5 x10° 1.2 x 10° 20.0 0.6 x 10°
JEAR T 2700 8.8 x 10° 43x10° 3.8 x10° 24.4 2.0 x 10°

3.2. BRIEER

3.2.1. (S

B A L E =AM S = BT 4T

A MEUE RN B, 8 A B R 5 R W R LA P A S ) AR TR LK, R g A AN T AT
FRZHUAE 0~6 mm PE A4, MiHRAE X J71 ERIAIEIITE 2 mm DL, S/MEEEET 0, Y J7 B
M AE Ry 12 mm Fodq, FORTEMHEM M B T W52 A A2 o, Hofhtth 751 Y a8 B L T 0.

MALFE I ERE, =AM AR A B R, b, X TR agdhmk, wid
ANEIRSAE, T ELANEE 2 FIEE 3 FR T LAE Y, R Y BIIEJS A b, B LR ORI X AR K, SR
BURH X AN, BTG 2 DA BB oL B B R E 1Y, B AEANTE IR X A T &
2R B 4 REIMAELS S, WTReZ B TS ER T S 8N, Z AR AR B N e A
F, BUER YN, IXATfeR T ERREEN, RS Z AR, f_RMNEEA, ik
BIRUIN, FA=ATr i, Z MRy gk, HARW AT M a ML Z RN, BrAR
RERS R IE A Z J5 Al A AR AR o
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Figure 2. X-direction deformation of soil surface
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Figure 3. Y-direction deformation of soil surface
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Figure 4. Z-direction deformation of soil surface

E 4. TEH#E Z BT

322 A%
1) HhF B B A Hr

HIE] 5 IR W = BT R, SRS DX R0 AR P 7 7 8 [ N ) 73 AR RS AN K, TE iR e 1

6 L3 38 A 7Y 180 8 7 3845 TR A PE Y A«

DOI: 10.12677/hjce.2023.122025

220

AT



https://doi.org/10.12677/hjce.2023.122025

figgmon 2%

FLAC3D 6.00

©2018 Itasca Consulting Group, Inc.

Zone ZZ Stress
Calculated by: Constant
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Figure 5. Surface stress
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Zone Maximum Principal Stress
Cut Plane: on front
Calculated by: Constant
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Figure 6. Distribution nephogram of local maximum principal stress in inclined goaf

6. PR=XBHEAEL N HEE

DOI: 10.12677/hjce.2023.122025 221 TARTHE


https://doi.org/10.12677/hjce.2023.122025

flemon 2%

B 7 R AT, B AL, SRS XES VR G — E Vu B N 1A ot N S8 JE BROR A, B n 3R
INPUREMAR N IRIRZS, p Romid &% & IR B2 BAE N C A BRI R RN 71 LR . shear 7R 5
N AT BT ET R ARGEE,  tension KRN 1A BT E ARGEE

FLAC3D 6.00

©2018ltasca Consulting Group,Inc.

Zone State By Average
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Figure 7. Distribution diagram of plastic zone on section Y =0
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