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Abstract

With the rapid development of urban underground transportation infrastructure, the construction
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of asphalt pavement in low clearance tunnels is facing problems such as environmental sealing and
limited space, which puts forward higher requirements for construction safety, personnel health,
and engineering quality. The clear height of the tunnel section in the North Cross Island Tunnel Pro-
jectin Shanghai is only 3.2 meters, and there are prominent problems such as dust pollution, harm-
ful gas emissions, and transportation restrictions in traditional asphalt mixture construction. Based
on this, this article analyzes and decides to adopt high-efficiency dust control shot blasting equip-
ment, select clean asphalt mixture and short haul technology, and studies their application effects.
The results showed that the high-efficiency dust control shot blasting equipment effectively re-
duced the dust concentration in the tunnel to 8~10 mg/m3 through negative pressure suction and
multi-stage filtration technology, with a reduction of about 85%~90%, effectively improving the
working environment; The use of clean flavored asphalt mixture reduces harmful gas emissions by
34%-~37%, and its road performance indicators are comparable to those of hot mix asphalt mixture;
The application of short haul technology has achieved continuous and efficient transportation of
mixtures in confined spaces, and strict temperature control standards and quality monitoring pro-
cesses have been established to ensure stable performance of the mixtures. Through practice and
verification of the double difference model, these technologies have effectively solved key problems
in the construction of low clearance tunnels, providing a solution that balances safety, health, and
efficiency for similar projects. They have certain engineering application value for promoting the
construction of urban underground transportation infrastructure.
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Figure 1. Comparison of dust removal effects of different shot blasting equipment
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Table 1. Technical indicators of clean flavored asphalt mixture

= 1. BRHER SRR

LioalBEE| iRIERPS BOREK
EFNEEQ5°C, 100g, 55) (0.1 mm) 475 30~60
FEPE(5 cm/min, 5°C) (cm) >20 >20
WA HECGRERE) (C) 86.8 >85
HA(C) >300 >280
B (R LIH) (%) 99.7 >99
FPEKE (25°C) (%) 92 >80
Ji AR R (%) 0.15 <+06
RTFOT i35 HAFEH(25°C) (%) 71.6 >65
FEFE (5 cm/min, 5°C) (cm) >15 >15
60°C 4K+ (kPa) 18 >10
SHRP 432 58 PG88-28
80°C Jnr3.2 (kPa™) 0.25 <0.5

FEGRI T 8 R AR BORVBRE L A Ml 58 R HEAT Bt IS0, IR S S IR R T X B,
X H N BRI AT AP, . B AR WAL 2.
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Table 2. Comparison of application effects of purified asphalt mixture

& 2. BRIHER AR AR

= TGP E IR AR HRIE RS R
NO: fFf(mg/m?) 83 52
SOz HEf (mg/m?) 64 42
Bl E JE (R /mm) 3624 3556
IR B4R (ue) 2650 2620
B SRR B E (%) 87.5 85.6
R AR BT R (%) 82.4 81.2

A 2 AL, ERRITETRA B AR EE I (NO) R A0SO IHE R /3 A B T 37.3%F1
34.3%. {EmRASE T, (FRITE R B SR E BA E) 3556 /mm P b, H5HGEEHIRESEMET
[F]—7KF, B0k T 2% I CE K A A 8 N PR TR ) . FEARIR PRI, E R H IR A BHE
—10°CH 25 N AR A H 2620 pe, T RRERMEREZER, A 808D T BETHTEARIR PR T H I 24 1 XU
KFE RIS 45 R B R, R DEURRE A S 85%LA 1, VRAMEE SRS LA H] 80%LA -, RISk
DR AR R H/KRENE, REWSIE N MIEIASE MK HE A .
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Figure 2. Schematic diagram of short haul vehicles
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Figure 3. Site layout of transfer site
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Table 3. Personnel configuration for short bridge control
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Table 4. Comparison data of dust and harmful gas emission monitoring

* 4. BESHEESEHRUEENA L BRE

AR B MR E (mg/m?) NO2 (mg/m?) SOz (mg/m?)
B4 82 12 8
M
EAEL 9 12 8
HEIERA R 25 83 64
Pt
R E R AR 8 52 42
RR = C”C;C x100% (1)

b
A RR——I5 IR (%)
Cy—— A B F AR A {5 BP0 E (mg/md);
Co—— B H AR AL 575 YWk I (mg/m?) .
Yit:ﬂ0+ﬂ1.7—;+ﬂ2.Pt+ﬂ3'(7;.Pt)+fit 2)

s Yi——5 B FE (mg/m®);
T——H 5 &
P—— ] A% £
Po—— AR BB T FE 2 (H (mg/m?);
S—— WA MIE A % 7 (mg/m?);
Pr—— I [A]Ea 425V (mg/m?) s
B HOR T T 28 (mg/m?);
ei—— AN KT BEHLHE 2 K 2 (mg/m?).

T () THE S R A E Z2 0 B8, A AR EE SR 82 mg/m® KiE FFEE] 7 9 mg/m?®, [EiE
S 89%. Yl ALVE NI R b= A A AR BRI 2 AR, IR, PR AR B IR AN A
P KEAFAME, madE v AR R AT 1A R, 7 U8 B R HAth 7 TS SR
Ml . NO, F1 SO, FIHE & 53 8D 1 37.3%1 34.4%, 55455000 75 A 1wk 75 VR A Rk d i ek e 5 504
PRI, WERC VXS WE R A R RN, SR AR A R R R SRS
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fEH, 7S RIR EE T PR AK 729 69.2 mg/m? (B3 = —69.2), HIX—Z5 RS iH5 83E HERE(P < 0.01).
XU Ry AN AR AR AR AR AR R AR, TR AR R B S 800 . Bk nl s m s A d &
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HINBEAT 25 13 V(B = —69.2, P <0.01), Giit SR EMEIGIE 1 SRt o) bk 5 2t
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D ¥ AR A R Tt P ISR BELAS Wt A TR ROk AR S i R, g [R] SR TR T A 3 i
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