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Abstract; To explore the dispersion law of harmful gases under the pressure ventilation mode in the
traditional pipe jacking operation, the smoke diffusion test was carried out on the tunnel face of the pipe
jacking operation site by using the smoke generating device. The smoke diffusion velocity in the pipe and
the carbon dioxide concentration field in the pipe and the working well were tested and analyzed,
respectively. The test results indicate that under the traditional press-in ventilation operation mode, the
smoke diffuses at a speed of 3. 25m/s and the smoke diffuses in the pipeline at a speed of 1. 3m/s. Once
an electrical fire or gas pipeline rupture accident occurs, it is difficult for personnel to effectively
evacuate. A negative pressure gas seal induced pipe jacking operation environment protection system was
developed, and its key control parameters were studied by theoretical analysis and model testing. The
results indicate that the influence of air supply angle, air supply speed, and the distance between air
outlet and tunnel face on ventilation effect decreases in turn. The new system can reduce harmful gas to

less than 10%, and for harmful gas leakage accidents, the concentration of harmful gas can be reduced to

a safe value within 15minutes.

Keywords : pipe jacking;harmful gas;dispersion velocity ; negative pressure air seal ;tests

0 38
IR A X B AR A R TOUE R R
T I RSB B it T 45 N S N e ) S K

B [ ARBIA IS T L IH (42277461) 5 v [ of B ORHE & T H
(hiREBHE(2023)5 5-5)

[MEHEN] mEE, B+, m% TR, E-mail :314917724@ qq. com
[EEEE] Y AL ESH LR, E-mai: 16378544@ qq. com
[WFmAHA] 2024-09-15

S i R A SR IR A DX AR T B e R
(5911
BN E T4 R 2 /R 55 S e
AR B 45 AR B R N D1 i) f Bl RN 2B A 2 4 B
ﬁﬁﬁTWlk%fﬁfci\ﬂlzﬁﬁﬁaﬁiﬁﬂm H %
A (A BAT B s b o B A WA T A itE T X
,lei?aﬁﬁ,J/lfﬂk%fﬁtﬁﬁiTﬂ Jii BRI 3R AR



170 il THEA (FF3E30)

5 54 8

P 3 00/ i T R 5 P 5 R B B R Sl A
SEa6 , JUHAT B K B g T4 it 13l XA R AT
WAWESE ., HHET, TSR AR )z i T g
T T A X A KR T 20 0K B
fitf 75 2 KR A AN N B, F DR BT
B FHSA,

S K= € Y S TN i T N S = N T A
N A X A TR S B v T I 1 £ R) R
. AERHA FR A TAE 28 8 PR 0 25 () v 2001 Ak 22
(AR I £, 8 USSR 5 76 T AR I i 2448 1 it
T T T R G T K, AR e R R A T
B, R R B TOUE AR AR X T % B il TR e A HE R
PR IR SN v 2 7 1 LA B K R R TS A
R AR LA /N T 300 B AT B MR B 7 a5 BT &
BRI SR, RIRE PR A L2 DA A Mk g 3 s ]
P A R XA | 2 XU ) 2 %o g G TN
HHA, IR A A LA R K s > R e K
BTV AR Y 25 ] ™ A7 R i XURICR AN B 9 1
B, A BRSO B TS R 48 N 28 ST R A T IR
AWF5E
1 EARBEREEGTNE RGNS SEREEFIKTE

2023 4F 5 H THIUH 17 T e A G K&
T TAR L B0 5 S 1 H A
2 2. 5m PR EE T4, © K N 65m; 3 H
JEAZERHLA E KR 440m’/min (376 W 1 KL
1. 5m/s)

1.1 A R

SR HHTH Bl % 00 4 5 1 2 T i
DIBHIA E SRR ALK WSS AE TS R4 h
MRS 0 SR B A, & e 45 R an
S

FEAERGEA T KA E 45 R R . O8 kL
FHEF IR AT DL I 4 R Gk A TAEH, 5F
FE AR NI BUVR 8 QUE A AR THAE PN ™= A T B B
M2, E B A 2 R = KR AN &
M LKA B ARSI HERR | T B0 T AU 1 TR
B s QAT I FH K 55 2% B 55 7 T 25, i
HH 55 SRR T TS RS0

AR B I — 2 0 UE T I MR i BN
RR 2 [RIAE A — L2 TR 0 T BB 26 ok % 11
FL A ARG | A 5 AN AR PR 1 3 7 i A A
T4 R G S TAEIE (AR B P AL 3. 25m/s 1138
JEYE, 25 DL 1. 3m/s Y B 7R 45 I PN 0% LSS
2 AN GUHMEDUA SRS, X R T e B2 B
FF & X AR KA DV B BT KA i, N L&

’/

o SOSEMME BT

d 140s)5 TAEHH %

E1 ZiFEiE
Fig.1 Smoke test

BRAEIS EATSAS e A 5 (R S A
1.2 BRI T AR B ik

Sh YRS B W AR A T AR B R A O A
FIFH 2R 6 7= A ) — SR AR R A 0L 2 - T VA
TR DL, AR U A2 DA T0A v 28 s | 7 U
FE—JLAT B 7 ASSRAEWTTH , 20 W % 71 5, 15,25,
35,45,55,65m ( LAZE 10 R AR BRJE ) 5 SRAE i
Hiv T R 1. Sm, HE S Bt TN BRI )
i, [FIRFE TAEH R EEIFE 1.5,3.0,4. 5m &b
BEE M, AR YA T RIS G2 o0 — iR %

AW AR (A AN 3R 1,2 s,

F1 MERGHENES - SUBREE

Table 1 CO, concentration values at each measuring
point in the pipe jacking system

T 5 1 2 3 4 5 6 7

HeBE/x107% 1160 986 924 897 863 754 697
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Table 2 CO, concentration values at various
measuring points in the working well
M 53 1 2 3
e/ %1070 763 891 815
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Fig.2 Concentration difference between

adjacent measuring points
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Fig.3 Ventilation system for induced pipe jacking

construction with negative pressure gas sealing

TR BN T TS 10 MR S8 P 3R Rk
RS AR AT ) 2 T S R B B AT TR AN IET 4 B
718 PRIUE S AT 303 TR A5 IR Ly A < S i [l
i€, mTREESSENNRRE, 8 TR
AR TR AR 2N R A = A B
PEAS AT AR A 526 X H 23 SR T BE 55 48 P BRI il
JEEAR ] 5 55— Fisf ] I B P4 00 A7 2 96 1N 45 s 14D 3k 22

I7IaIANAE
’» BB —-I-B—Iﬁs T
A /5/
__M&:LQ\,.
T F
E 15

— /= |
2

f— X0 S0

N

X

4 FEAGRERE
Fig.4 Principle of induced jet
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Table 3 Orthogonal test factor level table
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Fig.5 Experimental model of acrylic pipe jacking system
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Fig. 6 Concentration of harmful gas under the

parameter of airflow velocity
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Fig.7 Concentration of harmful gas at a

distance from the palm face
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Fig.8 Concentration of harmful gas at installation angle
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Table 4 Average range values of harmful

gas concentrations
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