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Influence of Warm-Mixed Flame Retardant Technology on Construction

Environment of Asphalt Pavement in Long Tunnel
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(1.Guang’an Transportation Investment Construction Development Group Co., Ltd., Guang’an, Sichuan 638550, China;

2.School of Civil Engineering, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: With the long tunnel as the research object, the variation of volatile organic compound (VOC)
volume fraction, CO volume fraction, and illuminance in the construction area of the middle of the tunnel
under the conditions of hot mix technology and warm-mixed flame retardant technology was tested
respectively, and the influence of warm-mixed flame retardant technology on the construction environment of
asphalt pavement in long tunnels was analyzed and evaluated. The results show that when the pavement of a
long tunnel adopts hot mix technology, the mass concentration of asphalt fume in the whole operation area is
relatively high, and that in some areas exceeds the threshold value. The illuminance is below the pedestrian
illuminance standard. When warm-mixed flame retardant technology is employed, the mass concentration of
asphalt fume in the construction area is significantly reduced. VOC volume fraction is reduced by 26.8%, and
CO volume fraction is reduced by 21.9%. The illuminance in the construction area is increased by 103.2%, and
the construction environment has been significantly improved. A good construction environment of tunnel
pavement is not only conducive to the physical and mental health of the construction personnel but also
contributes to the quality of tunnel pavement construction.
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Table 1 Technical requirements and performance of

warm-mixed flame retardant asphalt
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Figure 1 Mass concentration collection point of asphalt fume

(2) K B 0 AR 0 e ARG < Ry HE R AR BR

35 v AT AR A X T R B s ) 35 R B T AR IR R

K ELRR R B4 DX 3 A7 04, 0032 430 U0 7 AR e A

) [X o 7 B T A, B T 1.1~1.2 ke Ak o A1 1] B

BRI A 10 m, B 29 300 m; RS R AR 45 88 1) i A
FE(1.7540.25) m; - [a] B AG 0 % 3 A9 S B 3L %

(3) HE DL LA - {5 FH = 2 BRBE T, DARERG AL 7
M Ak R S U R T 1, B 2.4 m AR — K A5, K-
FEARFF A (1.0040.25) m, R MR A 1 Ix M1k
23 MBIHIER MK EH

(1) $& 70 98 W3 A 25 , A5 it T BN FY 5% 3 3R 11
Ah S T A 7 B (B 1 1.1~1.2 km &b )
HEAT I 5 H0 s R B

(z)ffﬁfﬁaﬁﬂm WU“IL B TR T
Fit 3 G 4 XL PE 4738 KA PR, XURLAE A7 B 1
%Eﬁ%ﬂiauﬁmﬂoo m 4b 3l K29 5300
m*/(h- ).

(3) R bgiE B R TR AR )
JETT U8 I 0 3 R 139~147 °C, MR G % E 1 2 *
FH T BEAREAR ) F T 4 B I B2 Sl 160~168 °C, W5 I
T J2 BT L AR A P — B

(4) PIAL RSB T 2 MR BT AN R 525 &)
(1)) R RN EORTTR R D M 2 <15 = I S T 7= I = N T~
X Ah SR 7 A A B R A A it /N AR AT A AT T

3 #R5it%k

3.1 VOCH COWIBEEX
N AT e S s S B A N

(PAHs) , [f] i i 42 3 A 22 A0 & &0 & B DL 2 & A
6. F Y EE 5k B5E A0 43 ol ot BE 1 AF AT LA
T B RS I 43 BT O T R R R A% B I L H R
HEAER J% , BN R A &5 e th AN [ 25 1) 7 A
T BT R EE . PR, AR SCEE B VOC R COfE R
W M A AR R PE D) T, 2 £ VOC IR B 43 BUR1 CO 1R
FRUA BRI 8 A, G 0 907 75 081 5 2 Uk T o T
23 [ Hh ) SIS AR B o

(1) VOC i[5 2k

M CTAE 3 i A5 55 B 28 P 2 o B {E 25 1356
Oy AL EMNE)(GBZ 2.1—2019) ( TES A

PR T R B R E LY ) (GBZ/T 223—
2009) 5 M 7 18 v By AL A A R 2 7] 2 43t 19 £
P58 T LOR A YIE AP 7E VOC, AT R ok #£
PR PRI 25 A6 DR 5 MR B, JF A S L B 4 ik B
k5 B REAE . K, AR A3 VOC 1 % B[] 42 fh
HKYHE(PC-STEL) A 400X 10 °, 73k # H PC-STEL
1) 1/2(BI 200X 10 °) 24 Fi 4R (K , 3% £ H: PC-STEL RJ!
400X 10 A EAR A . VOC MM A0 B a2 i L
F 2, %%, PC-STEL /R 7E 3 £ PC-TWA 1Y i $2
T LAV 95 3 T ] (15 min) 42 fih B4 0 ASSF £4) 44 FR
G380 PC-TWA KR DL ] S AUECHL & 19 8 h T4
H 40 h TAEJ8 - 35 25 V0 B il R R B, TR 1 42
N BTN B R AR BRSO RE I, A0SR A K B
f%ﬂ%‘ﬂfﬁ,%%&{E%E/T%IYE%FJT*Pﬁ%ﬁMSE
K B B A R DA A R ST B SR BRUAR N A

B 1k ke 38 IXUHE XURIT B3 B 4 45 4 it

(2) CO [ BI{A 2R

AT SCHRF B 2 AR KB ] Ak F CO MR



% 2

SR, R K ) AR @ AT R TR AR AT A TR 6 % 71

3 RO PR RIS )R T CO PR B2 B w5 1)
PRSI, 23 ) BUAS TR A B A o SR A 0 o B Sk
LIS £ IR i VNI N1 13 i BTN 2
2 H B T e e Rk AR o AR P AR T A
Gy B Ay F AR R 4 ok FREL 28 1 3R 20 - Ao A7 I

E)(GBZ 2.1—2019) , CO B A7 i [ i A3 ) 75 5 4
B (PC-TWA) Ky 25X 10 °, B AT S 1) 18] 2% firh 25
PR BB (PC-STEL) Jy 37.5X 10 %, H A& HL#
F Y CO MR 43 BRI A DL 3% 3.

®2 VOCKGKHEROYURER

Table 2 Alarm value of VOC gas volume fraction
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Table 4 Standard illuminance values in various places
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Figure 3 VOC and CO volume fractions of asphalt

mixture by hot mix technology
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Figure 4 VOC and CO volume fractions of asphalt mixture

by warm-mixed flame retardant technology
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Figure 7 Construction illumination variation of asphalt

pavement in long tunnel with Z value
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