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Study on construction process parameters of hot-rolled asphalt
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Abstract: In order to identify the construction process parameters of hot rolled asphalt (such as particle
size, spreading quantity, mixing temperature, paving temperature, rolling temperature and compaction
work), the orthogonal test of four factors and three levels was carried out, and taking the
high-temperature performance, embed bonding, anti-sliding performance and compactness as evaluation
index, the influencing degree of these construction process parameters on various performance index
were analyzed, and the optimal level combination of each process parameter were determined. The
results show that the influence of different construction parameters on different performance of hot
rolled asphalt is significantly different. The main factor affecting high-temperature performance is
compaction work. Increasing compaction work can effectively enhance high-temperature stability.
Increasing the amount of spraying will reduce the embed bonding between the spraying layer and the
embedded layer. Meanwhile, the lower the construction temperature is, the worse the embed bonding is.
The size and amount of gravel sprayed have obvious influence on the anti-sliding property. On the
premise of guaranteeing the cohesiveness of embedding, the construction parameters corresponding to
the larger structural depth can be selected. The better combination scheme of each factor and level is as
follows: the number of paving is 12 kg/m’, the gravel size is 9.5~13.2 mm, the construction
temperature is 170—160—150 °C, the compacting work is 90(135) kN.

Key words: pavement material; hot-rolled asphalt; construction technology; orthogonal test;
high-temperature performance

Yts HEA: 2019-10-09
HEWHE.: ExARRBAIESRBIINH(51878079); | FUAZM 4 BRI H
{EZ RN : JENI1966-), B, KWHEIT K2¥H0%, WA S0m,



X @ A

'%j»'

5 1 B % 36 A

W T ) RS T AR B
B 7y SN TR RO S R B I 75 3K Ak
KB o 0T AT AN R ) 3 2% 180 PR A FH A
W] USRI IR i S Ve . RN i R 2
(Hot Rolled Asphalt, fAFx k) HRA)A{ AT LK &4y
2900 RE, AT AR (BT e R . K 1
ST A 1 BT £ P A s TR B - (R N2 Sl
— E R AR HLPUH I B ) TR U0 A (i
J2), Foe JE T8 I A S T BT 6 THT 54 o

RN BT R 2 I AR OE N 2 . 1A
ok, o IR A TR T et ik O\ U 3 2 B T
FPRTSE. WEERAESEE HRA B S AL Al
B BERE R E AU R AT A AT T ESE, SR
TN (R SR e ) 55 V4 A DA I G318 2k
AR BB I H AR, AR BT R R R AR
ORI LAy ELREAT T 9. 250145 A6 HRA
IPTA S REHEAT T HIF9T. Bl PHE%5 A3 HRA 1955
TR SR REAT T WF90. H A6 HRA IRFFU4E
SRR TWE = e 3RS R Y o TP ¢ 0 T O BN B
SR R A 1 7 TR AR D . RN S R 2

(18 &5 A6 AR it T 3k 5 v o] A 7 36 90 5 % 10 1) 25
R RN T FEAF AR W R ZE 5. X HRA [t T
T AT KRG A RO 2L, ¢ AR BB 1M 1)
R REAN Ay, AR PR UE il T o 1) AR o
R, AR ROOE = SRR, it T T 2
KB A KRBT, DA — Pl
W4l 4, A HRA BIRSR I S % .

1 e REELE
1.1 ih%E

ARK K Y67 4 SBS 1-D e thn ¥, Hod,
SBS B &N 4.7%. ¥ (AR TR AT R
HAERRI M FEITG E20-2011)) FR RS 7 V84T
TR, P REARAR(ILAR 1) 2 TR
1.2 ER5%E

AR RN Z T AL AR N A s,
G Z R 2 e . RS A B BT TR
FETG FA0—2004)), FEBHK &I REFEPR(HLAE
2)H47305 A BT SR o SR 5 [ R vfE BS EN 13108—41°)
K C BRI TA R, DL 3.

£ 1 SBSZHBHFHAMEE
Table 1 Technical index of the SBS modified asphalt

BENE@QS C5s, IEES C, FERE(S C,

TFOF J&

ESUES 100 g)/0.1 mm 5cm'min Yem 5 cm'min')/em PR TR&B/C A% P25 C, HELE(S 7IC’ 5
i 100 g, 55)/% cm'min )/cm
IR 40~60 80.05 21.76 86.4 -0.03 79 20
FOARTER 42 =20 =20 =60 £1.0 =65 =15
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Table 2 Technical index of aggregate in the asphalt mixture
Ko ARG A AR 2 ReE AR IRE
o EWE RIARE WK RE BAS RME RIS MoK RE BORE RIARE 1R[] P Th WY
/%  FElgem™)  F/% % % 1% BAgem™) E/% Y% B/%  EAgem®) (303 mm /% B/% 5%
HR bl <28 =25 <30 <12 <5 <26 =26 <20 <12 <3 =250 <12 <3 =60
R 24.6 2.765 043 09 04 13.5 2.853 0.64 0.7 0.1 2.743 5.9 28 76
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Table 3 Embedded layer aggregate grade of the asphalt

mixture
JifLR~ /mm Wi % #i 4L R~ /mm WL %

19 100 1.18 432
16 95 0.6 34.1
13.2 81.9 0.3 26.5

9.5 68.9 0.15 15.9
4.75 60.7 0.075 9.1
2.36 56.6
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Table 4 Factors and levels of orthogonal test

FSES Jili 1t/ A it T3 JE S

K (kg'm ) 4%/ mm J&/C /KN
1 9 4.75~9.5 180—170-160 70/(115)
2 12 9.5~13.2 170-160—-150 80/(125)
3 15 13.2~16 160—150—-140 90/(135)
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Table 5 Scheme of orthogonal test

gy B/ (kgm ) BERTO RS/ mm T/ C ESEDh/AN

1 9 4.75~9.5 180—170-160  70/(115)
2 9 9.5~13.2 170—160—150  80/(125)
3 9 13.2~16 160—150—140  90/(135)
4 12 4.75~9.5 170—160—150  90/(135)
5 12 9.5~13.2 160—150—140  70/(115)
6 12 13.2~16 180—170—160  80/(125)
7 15 4.75~9.5 160—150—140  80/(125)
8 15 9.5~13.2 180—170-160  90/(135)
9 15 13.2~16 170—160—150  70/(115)
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Table 6 Results of orthogonal test

Gi's WARRT/s FREMBOR R Y% B ER K Y% Wl ORI K% K UL /% M IEYR S /mm SRR/ %

1 1413 15.0 3.98 7.65
2 123.5 19.6 4.10 8.01
3 115.0 10.4 6.29 10.53
4 296.5 29 10.03 11.43
5 72.0 23.6 12.07 13.56
6 147.5 14.4 7.09 7.92
7 107.0 14.9 12.85 14.27
8 196.0 7.8 11.10 14.55
9 77.3 19.5 11.07 13.32

23.48 34.51 1.15 95.49
24.61 36.21 1.49 95.45
30.27 45.12 1.45 95.77
43.42 54.78 1.32 96.25
51.80 62.21 1.82 95.61
38.64 47.56 1.65 95.57
57.89 66.30 1.73 95.53
48.30 55.09 2.11 96.21
51.19 58.66 2.15 95.49
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Table 7 Range analysis of high-temperature

performance index
TAR I i)
K1 K2 K3 k1 k2 k3 ez
J et 379.8 516.0 3803 126.6 172.0 1268 454
Wl kife 5448 3915 3398 1816 1305 1133 683
U 4848 4973 2940 1616 1658 980 678
52 290.6 378.0 607.5 969 126.0 202.5 105.6
T e W Bpt 2
K1 K2 K3 k1 k2 k3 E
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WAk 328 510 443 109  17.0 148 6.1
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Fig. 1 Variation of high-temperature performance index with

factor level
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Table 8 Range analysis of bonding performance index

— Sl R SR (V5D Tl 2R KRR 2R (5
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ik = 144 292 350 4.8 9.7 11.7 6.9 262 329 421 8.7 11.0 14.0 53
MR AR AR 26.9 273 245 9.0 9.1 8.2 0.9 334 361 31.8 111 12.0 10.6 1.4
it T 222 252 312 7.4 8.4 10.4 3.0 301 328 384 10.0 10.9 12.8 2.8
JESET) 27.1 240 274 9.0 8.0 9.1 1.1 345 302 365 115 10.1 122 2.1
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Fig.2 Variation of cantabro test wastage indicators with

factor level
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Fig. 3 Variation of grain wastage indicators with factor level
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Table 9 Range analysis of tectonic depth
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Fig. 4, Variation of tectonic depth with factor level
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Table 10 Range analysis of compaction
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Fig. 5 Variation of compaction with factor level
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Table 11  Optimal level of each factor under each control

index
% Tﬁ&%ﬂi%/ {ﬁfﬁfﬁﬁiﬁ Jﬁﬂ/ﬁ JESTh/
(kg'm ™) FifE/mm JE/C kN

T AS ] 12 4.75~9.5  170-160-150  90/(135)
T By Bl % 12 475~9.5  180-170-160  90/(135)
Rhgh vk 9 13.2~16  180-170-160  80/(125)
brigtkae 15 9.5~13.2  160-150-140  70/(115)
WAL — — 180-170-160  90/(135)
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