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Abstract

The cantilever type roadheader is increasingly utilized in tunnel construction, particularly in projects
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requiring strict control of deformation and blasting disturbances. While extensive research has ad-
dressed its rock-breaking mechanisms, cutting efficiency, and geological adaptability, systematic
studies on the optimization of excavation parameters remain limited. This study conducts numerical
simulations and on-site monitoring to optimize milling construction parameters for the highway tun-
nel, which intersects with a railway. Findings recommend a milling configuration with an upper step
length of 24 m, alower step length of 24 m, controlled excavation footage of 2 m, and a dimensionless
step height ratio of 10:5:4.2 (upper step: lower step: elevation arch).

Keywords

Soft Surrounding Rock Tunnel, Cantilever Type Roadheader, Parameter Optimization, Numerical
Simulation

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

LRI ZA T B AN A2 308 B3 it 08 SR AR I, BRI TARBR AR LXK 1],
MET 8k, &8 RN IZIE TONIWOTZER — #7730, BA ek, AsiiEEs. BlE
BN EAEBIZSEIL R, R R B S th A RCR B R (2], A ARBEL e TR, RAE
B ENUITZ, RRRR I 5T £ R AT

AR, o TR SR L D& R . A B R DL S T NS T T JE TYPRR,
WAy R . PR R 314 S MR AR SRS, oM TR K/ B AR N st Bk BRIk FE R
AR HENUR TR TR BERERE, ZRE XL T H T B REANE MR, X RETS R B AL,
e, EESIEPERESFSE T, IR B8 AR BENLREE 7 I R AT A BUR A B B, AU
BT LS AL RIS . R E 4SRRI BRI BSIE, MITI277 R L AE R a7t 7288
SN A HOERRE R G AR, S5 S T P2ulia Begi R, RYTBBERENVEER T G PrikEE 4.0~7.5
m. FEfE 5.5~8.5m MIWTHIITF¥Z. 28 6 T A [ (S IRITE T H I8 T4 J LR KW I RS IE, A9 7E A 9
Erp WERERE . RS EETS, RASEREEUE TRCR B3 . O [0 R 58 X
BENLAEYE A BEE T AE S O, ARIE S AR BRI E TS U M2 AFHE 111 m. RIEF[7HK
FEURALVEFEE, i BB 45 A /NI IV S, WS4 T O R GEA AT, AT BUIR B 4L
[IREREE . SR, (288 MBIz B RIHZ S8R i, WU R, Behh, fE4E R 2 Hsk
e TR, B A HENLREE A T AR P T2 S AWt — Ml IR, &0 TR 1 it T 5%,
PR R 1 E S IR Rl 50 m, FAEBCKI 22k .

ALK N B TENIKIE TR, R A R E T I REBUE T 5 b, ITRAFRITHZSH8(G
S BRI ZEER)X T BUA AR AR H M S G500 52 SRR L, W€ Sd KT 2350, DU
NRFLTREE THRMEEIR KR, R TR O .

2. THEER

RN BRBETE K E L TAE) X AR P B o~ iR, 1 O B S B RS K40, e/ MalEEZ) 100
m, WERIX B A LA S T-HOA N, Je b BERIRRIT-HOa 268 o BF 70Xt R ONEE 1 K107+820~K107+941V
A B BN 50 mo AR R AT BRI 1% X Boa A TR BLZ BB SR 20 MPa~40 MPa, 11724

DOI: 10.12677/hjce.2025.1410265 2461 +ARTHRE


https://doi.org/10.12677/hjce.2025.1410265
http://creativecommons.org/licenses/by/4.0/

BRI 5

FEE 12 MPa~25 MPa, I35 71 M as e A 0 1. M HE BE I it T3k S LA 1. i 5 s
WK R, KRHRT XTR6/280 £ X IBHEHLM G VE Akt 47 6 1.

Figure 1. Photos of the tunnel face and side walls of a highway tunnel with Grade V surrounding rock
1. RREHGE vV REEETEMAER A

Figure 2. Cantilever roadheader excavation path
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Table 1. Main rock mechanical parameters of surrounding rock and support
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YIS 2420 23 0.2

Table 2. Some parameters of the initial support structure of grade V surrounding rock
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Figure 3. Cloud diagram of vertical displacement of surrounding rock during excavation (unit: m)
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Figure 4. Surrounding rock displacement cloud map after excavation (unit: m)
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Figure 5. Layout of characteristic monitoring points
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Table 3. The influence of different step heights on the displacement changes of each monitoring point
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Figure 6. Deformation growth rate diagram for different step lengths
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Table 4. The impact of different excavation advances on the displacement changes of each monitoring point
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Figure 7. Plastic zone of surrounding rock before optimizing parameters
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Figure 8. Plastic zone of surrounding rock after optimizing parameters
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Figure 9. Variation law of plastic zone under different step lengths
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Figure 10. Support structure displacement and minimum principal stress cloud diagram
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Figure 11. Diagram of longitudinal step length of cantilever tunnel boring machine milling and excavation work
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Figure 12. The supporting structure of the K107+931 section excavated by a cantilevered roadheader is subjected to stress.
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Table 5. Summary of tunnel structure stress monitoring results
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