Hans Journal of Civil Engineering K T.#2, 2022, 11(1), 16-24 Hans Xl
Published Online January 2022 in Hans. http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2022.111003

gt

BB ST R A R
RV

gﬁ %l; ”I:&_ﬁl,Z, % $3, }Kﬂ'%“’ ?&sgéps

L2 MASE AR B TR ERE, HR 22

P2 JNASE RS, WM AR TR RRE K B A TRESRE s, Hol 22
ShikpgiE R — AR AR, R

HEE BB EIARAR, HE AT

ks H B 2021412 H13H; FHEM: 2021412 H18H: KA H: 2022451 H13H

H E

HEI, PO X e R R N R A E R T RRIE R IER L, I BT I XA A R
BEBAREKIRE A, FESEPREPETE M T P 8 LA KRTEIR . ASCUASE R M A Hos BEE N TR E R,
KAHEREBMEITE, R T REVS AR EEEE %04 T B B Ry REMAFRCK#E, Xt
S RNER T ZRMNARCERBENELSE, ZMAGRITASERUTER LTRSS .
Xiid

FEEM T, RN, WIS, HUEED

Evaluation of Double-Layer Initial Support
Effect of Bench Method in High Stress Soft
Rock Tunnel

Yi Peng!, Zhimin Chen!Z, Jun Gong3, Danfeng Zhang*, Zengyin Li3

'School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou Gansu

’National Local Joint Engineering Laboratory of Road and Bridge Engineering Disaster Prevention and Control
Technology, Lanzhou Jiaotong University, Lanzhou Gansu

*China Railway Tunnel Group No.1 Co., Ltd., Chongging

4Qinghai Traffic Construction Management Co., Ltd., Xining Qinghai

Received: Dec. 13", 2021; accepted: Dec. 18", 2021; published: Jan. 13", 2022

NESA: 2, WER, 2E, KSHE, B iR BCE BIE G INEXUZ VIS BRI ). BT,
2022, 11(1): 16-24. DOI: 10.12677/hjce.2022.111003


http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2022.111003
https://doi.org/10.12677/hjce.2022.111003
http://www.hanspub.org

&
So
48

Abstract

At present, the high ground stress geological conditions in the central and western regions seriously
affect the normal construction of the tunnel, and due to the low strength of surrounding rock in
mountain areas, large deformation of soft rock often occurs in the actual tunnel construction. Taking
a high stress soft rock tunnel as the engineering background, this paper studies the law of vertical
settlement and horizontal change of surrounding rock under the condition of different thickness
combination of double-layer initial support by using the method of numerical simulation, and obtains
the construction parameters suitable for the high stress soft rock tunnel by comparative analysis. The
research conclusion can provide reference for similar engineering construction in the future.
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Table 1. Field measurement results of the test section (unit: mm)
F 1 REERINIAENER(EL: mm)

HETG R T (mm) KPR (mm)
I B P

1# 24 34 ¥E A B BI1E

ZKA41+50 425.1 458.5 407.3 430.3 723.2 694.7 708.9

B — ZKA41+45 4357 394.8 451.2 427.2 731.8 729.6 739.7
ZKA41+40 369.4 387.5 4213 392.7 748.3 7175 732.9

ZK40+970 341.6 325.8 338.1 335.2 678.1 626.7 652.4

R B — ZK40+965 334.3 324.2 321.8 326.7 669.5 675.5 672.5
ZK40+960 3435 322.8 336.4 334.2 674.5 638.1 656.3

AT LRI R] RN, AR B = AN [ I TR A B T R B P 3 416.7 mm, 58 B AR HE T
DUBE P 34(E D 332.0 mm, 8/ T 84.6 mm. RIS B —Hr = AN R FEUSIAME 8 727.2 mm, 1T
56 B rp =N W T R ST I N 660.4 mm, AH G TFREG B9/ 66.8 mm. X L A BT A [ B B it
THE, RIFNRRE TS a5k fa, 350 B B TR AN R SR b T8 B — #R
PN, A AR T B 20% 75 45

3. THHERBEREY KRS HAVIER
3.1 BuETTEEE

T 7 JERE T AR Y B B e R EONRIFUIUE SR A M R S50, AR B2 RMAIE, ORI emb
A BAGONNV G, BEAILRE oh o DO SR B A RS DRUASSCAE B T 3 ok FL A8 LA —
FhEI AR

AT Y T DB TETARE ) B K B2 15.7 m, B I B FEE 12,0 me p T R T BT A KT e ELRS
PRERBCER (B KHR 500 °K), MR H SRS, AR USRI R ST, T A I R A AR St 452 T
SRS PN ERAPIRAS o Hh T JEBEIE 7 BOR) AT R0BEE K LA [ i BRI /) o, O 18.5 MPa /e A
KR H) o, 8.0 MPa ZiAi, YN AT o,y 10.3 MPa ZiA7. @i BRInle] 1 pir, RS U in) (X 5 i)
ARSI (Y 77 170) 75 B 100 m,  JEBEIERRZL T [7)(Z J7 1) 50 m,  BIBIRLIA F5 EIERE BRI B 2 KT 3 firbiaiE
T, WL RIS BARIL F EE SR R . SR SR TT, BRI ] 1 R
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Figure 1. Numerical simulation model
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Table 2. Parameters of each material

w2 BEMRSER

Rk 78 y (kN/m?) #MEAEE E (MPa) THIAEE Hi 2 71(KPa) WEEE ()
V JHLE 22 1500 0.34 87 26
M SV ek 25 33,500 0.2
i 785 200,000 0.3

4. TRIEELAVEY XX EEERHR S i

FEXZHISCNR Z P R LIS BB FICR B, FA R RCRA U R R AN A 2 5 = 4
KB, Bk, 9T AN R R SUR YISO R AL A RCR . FEXUR ISR R A F 2 AF
BEZMAE B TOEATX . BAA T oI 3.
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Table 3. Combined operating conditions of different thicknesses
# 3 TEIEEEAIRK

T BREHSEE (em)  BTEVISIER(em)  WEVISCRERE(em) 5 RIS A

I 25 30 55 &R FZET
I 30 25 55 & ZET
I 35 20 55 S H T
v 40 15 55 BYITZET

1) AFEEEHE T RUZ P R I PETTRE

AR TR BB 7 T = B0 2 AiE 3 fos.

M 2 A 3 aTBLE Y, DURP 00T REE SIS R MR I, b G B 5 i F 2 A ks
A T RORHEE AT, TH2 )5 AR R SR, (EE8 RIS i g iin , RSB AR T
FIFIRIZEEN X P AA AR T IURYISE RGO M B8 BT 2 B A —E E A .
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Figure 2. Surrounding rock vault settlement cloud image
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Figure 3. Settlement curve of surrounding rock vault
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Table 4. Maximum vault settlement value of surrounding rock
4 BERKHTULEE

T4 | 1 11 v
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Figure 4. Horizontal convergence cloud diagram of surrounding rock
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Figure 5. Horizontal convergence curve of surrounding rock
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Table 5. Maximum horizontal convergence of surrounding rock
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