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Large-scale Mechanized Construction Technology of
Full-section Drilling and Blasting of Extra-long Highway

Tunnel
MEI Min!, ZHANG Junling!, WEN Jial WANG Jun?, YAN Jing?, JIN Hengxiang?

(1. CCCC Road and Bridge Construction Co., Ltd., Beijing 101100,
China;2. Tunnel and Underground Engineering Research Center of Ministry of
Education, Beijing Jiaotong University, Beijing 100044. China)

Abstract: The construction of an extra-long and large cross-section highway tunnel is the key for
entire construction period in expressway. To ensure construction quality and improve construction
progress, the principles for supporting large-scale mechanized equipment, such as matching with
geological conditions, low environmental pollution, performance matching, reliable function,
advanced technology, controllable cost, and strong universality, were proposed based on
Yangjiawopu Extra-long and Large Cross-section Highway Tunnel project of G95 Chengping
section of Capital Ring Expressway (Hebei Chengde-Beijing Pinggu). The performance and
efficiency of mechanical equipment used in drilling and blasting, initial support, inverted arch
construction, and secondary lining construction were analyzed. The construction progress of
Yangjiawopu Tunnel is one month ahead of schedule after adopting the drilling and blasting

large-scale mechanized construction technology.

Keywords: roads; tunnels; extra-long; full-section; drilling and blasting; mechanized construction
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Table 1 Large-scale mechanized rapid construction supporting equipment

P iRk

BHErEE

B
D
op
i




B
£
I

AL

3

3

Ve

=




7 B AT B EAP A

W7 K BEEAT 55 4 i 4P
Lad

9 WEBTR e

BRI R A
KB

10

4 REHNWESEEREIREAR AR, TR R A SRR 3 5 1) T REAI
N T R R BEE TRERE T R Tk 3, SR G T A AR KR LA PR
AR, HERER L 2 RS — R R TEOR, ETRREE 2 fos.

TTR T TR B CERT
a XU ol T AT m] v [ TThma
Brs L uj_' " 0
i L E N
) G X [Wmmme Jite ¥ [ Wma
fitk i T {7 I
AR BFETGTE — R

B 2 KB RIER TiRE

Fig.2 Large-scale mechanized rapid construction process
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for tunnel palm face
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Table 3 Main mechanical equipment

supporting Yangjiawopu Tunnel

T HFR LiERS) mE e

5 /KW /R

R i ZX3C 288 1
HEE

2 AR ZYS113 325 1
HEE

30 W% GHP3015E 75 1

4  HHFEE GZ1-1I 103 1

5  JEEELIFE  =—HBT60A 115 1
Hl

6 HE%E — — 2

7 AR YQK BEBfT  — 1

PR F AR

8  BikiRe — — 1
%

9 ANHtLE HLC212 118 1

FEE
10 H3hFRe — — 1
a4

1 = 103 1

12 RN M3 50 176 1

13 H 2 18.0 m? 272 3

14 #LeE%E — — 1

15 KL YSDD-INo.13 264 1

16 JRE LA — 257 6

HizHE

17 KEE — 15 4

18 VEEML — 15 2
6 4B

A SCARFE T #0026 i A %G9S 7K
Bt QbR E—Ab 5P ) #2K5 flibgiE T
s 04 DT T Bl o it TR FH R B ML A PR
i THRBATHEFT, BT FEEE L.

DFgH “HuB S AFIE R PR G
PEGEVTHL . ThEE AT 5E ., FEAR e . AT 428
A e RN W& OB R, I
R T EIEAAE .

2)EEXTRIR R . WIHASC Y ALt T
Je ZRAT WG T T, BCEAH R IR H LR AL
W&, A THR SRS EL T THL
MRS RRE . R, B ER AR T AR
IR T LT, T 22 A 2% A
NG R AT 3.5~4.0m, jii TRCR
BERE.

3V 5 e Al A TE E K 4 W T AL L
WA T AR LR, £ A iE Tt fE
RRA A, Bt Tk BT gk 4
[IREE
BE K :



[1] ek AL Ak ik 55 B AL ) 22
i i [F YRR 5 AR B S [T & 5 i
H,2023,43(3):6-14.

WANG J E, DU D L.Building
network for

modernization:

strong
transportation serving
Chinese-style connotation
analysis and discipline development[J].
Economic geography, 2023, 43(3): 6-14.

[2] Jfi, 2 XA A 3R E 455 LAl
e RV EI i A R R A N R S A= Rl
7t,2022,42(12):163-168.

ZHU G R, WANG M, LIU ], et al. Evaluation
and identification of central nodes in
integrated transportation network in Chinal[J].
Science and technology management research,
2022,42(12): 163-168.

[3] T, =M, 00,55 = 2022 FJRH
| B it T 155 L G 1 e 2022 ST T IE T H
Hod REE M ] BB E & (o
),2023,43(4):721-738.

GONG J F, WANG W, LI X, et al. Statistics of
railway tunnels in China by the end of 2022
and overview of key tunnels of projects newly
put into operation in 2022[J].
construction, 2023, 43(4): 721-738.
[4] FRABZR I8k Bk i % 3 il 1 325 it T AL
o B G B AR D] RE B R B (b R
),2019,39(S1):420-432.

ZHANG X D. Preliminary study on selection
of mechanized equipment for drilling and

Tunnel

blasting construction of Sichuan-Tibet railway
tunnel[J]. Tunnel construction, 2019, 39(S1):
420-432.

[5] Fafhu], Bok, E5%, 5. )IJREkigFEE
B ERIE UL BC AR U], BRIE b fE BT,
2021, 65(7): 125-130.

TAO W M, CAO Y, KUANG L.t al.
Research on machinery matching of
drilling-blasting

method in Sichuan-Tibet Railway tunnel[J].
Railway standard design, 2021, 65(7):
125-130.

[6] %I K&, WiigsR, WM. JI1eek i bE
T B R % i T R R AR BOR AR R T (D]

R 38 2 (R 9L 30), 2021, 41(8): 1281-1289.
LIU F X, JI H D, XIAO Z H. Complete set of
equipment technology
drill-and-blast
Sichuan-Tibet railway[J]. Tunnel construction,
2021, 41(8): 1281-1289.

(7] )% B 5k 55 Bl 4 W T B T AL AR AL i
T 5 % & 2 B 0] i T 4%
A,2021,50(4):76-79.

LIU J G. Optimization and benefit analysis of

system for

tunnel construction n

mechanized construction of full section tunnel
in weak surrounding rock[J]. Construction
technology, 2021, 50(4): 76-79.

[8] oK 55 .k itk 1l [X o 1 K 55 L 4 W T L

Wt JF 2 B R [ i L
A,2021,50(9):113-116.

ZHANG Y. Full-section mechanized
excavation technology of tunnel weak

surrounding rock in railway mountainous
area[J]. Construction technology, 2021, 50(9):
113-116.

[9] ZR<e W, PR T, B A8, 55 & K W 2 e oty
IR W T o 3 B v 5 bR e T[] B TE S e (b
BE30),2022,42(S1):353-359.

WU J G, CHEN J Q, MA ], et al. Design and
fast construction technology for

large-cross-section  tunnel in  water-rich
fracture zone[J]. Tunnel construction, 2022,
42(S1): 353-359.

[10] FRE#R,H H WRIRE 2k g B T8 Bl A
PUBE AL A 22 B T 5¢ B 45 AR [1]. AR B T8 £
A.,2022,59(2):200-209.

CHEN G D, GAN M F, LIU K. Key design
technologies for mechanized construction of
railway tunnels by drilling and blasting
method[J]. Modern tunnelling technology,
2022, 59(2): 200-209.

[11] =7 B B g5 Bl B Bl iR LR AL Ji
Tk 8 5 R k3R &[] 8 E &
3,2023,63(6):94-98.

WANG J L. Key techniques and equipments
for mechanized construction of drilling and
blasting tunnel in weak surrounding rock[J].

Railway engineering, 2023, 63(6): 94-98.



[12] BEE MG, BR AL, 55 8CE KA T %
TE TN 77 R — R T & S5 LR AL D
B L ZW R —— DR ZEIE 2 B BEIE B [T].
B T8 B 1L (9 30),2023,43(1):161-172.

WEI X P, WANG B, CHEN W X, et al.

Integrated  construction equipment and
mechanized  supporting  technology  of
prestressed anchor cable for Muzhailing
Highway Tunnel in soft rock with large
deformation[J]. Tunnel construction, 2023,
43(1): 161-172.

10



	0引言� 
	1工程概况
	2大型机械化设备配套原则
	3大型机械化配套设备
	4大型机械化全断面施工技术
	4.1钻眼爆破
	4.2初期支护
	4.3仰拱施工
	4.4二次衬砌

	5杨家窝铺隧道施工效果分析
	6结语

