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Abstract

In order to evaluate the technical advantages of polyurethane modified asphalt, a comparative eval-
uation was conducted on the technical indicators of polyurethane modified asphalt and SBS asphalt.
The study showed that the softening point, storage stability, and aging performance indicators of
polyurethane modified asphalt were superior to SBS asphalt, but the low-temperature ductility was
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poor. The road performance of two types of asphalt mixtures was evaluated based on rutting tests,
bending creep tests, immersion Marshall tests, and freeze-thaw splitting tests. The study showed
that polyurethane modified asphalt mixtures can significantly improve the high-temperature per-
formance and water stability of the mixture while ensuring that low-temperature performance does
not decay. The engineering application of polyurethane modified asphalt mixture has been carried
out, which can reduce the construction temperature of the mixture by 10°C~20°C. The Hamburg
wheel rutting test shows that polyurethane modified asphalt mixture has good resistance to rutting
and water peeling, and the application effect is good.
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LA TIES TR, Bl Z2 A EN S AR SBS M IRITE . SBR IESE, HigtEylH E 2
SEN BTV E S = T RAWE T, B TYEE X ERE, BThESSEEs 77, %
F. HEHRTHER, EINENRMEE BRI H R R, BORENZE. BTSSR, Mt
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Table 1. 70 # Asphalt Technical Indicators
= 1 10 B R AREHR

i 5 BORER R SEAE S L REA
£ \JE(25°C, 55,100 g)/0.1 mm 60~80 68 T0604
FEFE (5 cm/min, 10°C, cm) >20 36 T0605
AL () >46 475 TO606
N £i.(C) >260 286 T0611
60°C 3l /1% % (Pa-s) >180 236 T0607
#E(25°C, glem?) Syl gt 1.032 T0603
et J AR 2R (%) <£1.0 -0.064 T0610
LA HAFEH(25°C, %) >61 70 T0604
(163°C, 85 min) WS (10°C, cm) >6 8 T0605

FRREESEME S & L2 BRI E AR 170°C, SR 5 I 5 5 & 1.5%1 SBS ttPE 57,
K mEE B R A5G L 1500 r/min E BT 15 min, SR )53 I 5] 5000 r/min 4622854 45 min
K15 SBS MW HHAR . KB EIRE RS 150 BRE, RABIFEHLLL 500 r/min A5 R 5 58 2008 it
TR TR B, A EEL N 5T TR 3% BB e, P& A 90 min FRAG R E B E T
2.3. BRFEEMEIHEMERETEMN

WG (I MR S RRRIR L) [10] TG E20-2011)7) 5il%t i % ) SBS W55 A1 38 S g he kv 7
IR ARFEFRBEATAGI, RIS RN 2 Fios.

Table 2. Technical indicators of modified asphalt

2. MR B RARIERR

LialIEgE| SBS i REBE T
£ NJE(25°C, 55, 100 g)/0.1 mm 49.4 435
FEFE (5 cm/min, 5°C, cm) 26.8 18.3
BAR(C) 73.7 78.5
135°Ciz 3%k E (Pa-s) 1.82 1.80
iR (BT, 48 h Bk 5 2%) (C) 2.1 0.2
el Jo B 45 2K (%) -0.026 -0.018
ZAIALS BN FEHL(25°C, %) 72 78.8
(163C, 85 min) IEFF(5°C, cm) 16.3 13.8

WHEA BT SBS Wi, RAMGMEIF RS AN, B, GREERER, RIIRE
i SV SR RN A B AR, (e M BEAS B BGE, (HRE MR E I IR e RE B . 28T
P RA B ED T BB AN B LR e S R B/, R YIRE B e 7 A Pl te kg, o
DA 2 G 7 1% 18 (KD 55 TR o 2% TR WY R R i 75 BT SE A I P i AR T Ak RE A 2 A 1k
RE, (HHARIRMERER DTt
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3.1. RECIET

SRR AR, U7 40 BRI 1 ) e 7 ) SBS i

BEATIR A BHERERLS, X ELTE

I R BREI TR G RO PEREOL S5 o AR AR 70 45 R BT IR BRI B0, SRR AC-20 i)

FHIRER, BERRIFRA N 3 i, iR LA 1
Table 3 Design grading of mixture
3% 3. B ARNEITRED
i FL R ~F (mm)

e

26.5 19 16 13.2 9.5 475 236 118 0.6 0.3 0.15 0.075
ify 2 R L 100 938 836 703 609 398 276 204 126 8.2 6.3 100
MIEHLE. FPR 100.0 1000 920 8.0 720 560 440 330 240 170 13.0 7.0
MIEZEC PR 1000 900 780 620 500 260 160 120 8.0 5.0 4.0 3.0
MK 1000 950 850 710 61.0 410 300 225 160 11.0 8.5 5.0
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Figure 1. Gradlng curve of AC-20 mixture
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3.3. BRAMEEITMN

RE 2 fis.
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Figure 2. Analysis chart of optimal asphalt dosage for mixture
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Figure 3. High and low temperature performance of the mixture
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Figure 4. Water stability of mixture
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BRI TR A BHA BN FRE B A VR BB 2L FE L B2 38 T, RS h AR SBS Wi AH Y, RUER
P AP IR A R B S A KRR E YA R R R BE, RT DAAE ASCRE T T I T P ZE O T KR . i IR
A 3= 22 Kol SR 2R S SBS Ml E G ER, ReEIn T WA Re BRI 2% 2544, 3858 7
H S ORHE IR, o DA AT 2 N IRA B SR, [RI R sk 77 T 5 ISR
KIEPRVE, &5 TIRG R s ST se MK R € 1
4. BEENMHEHISRENIENRA

T G18 R Y i SR LT RAF S E D IR AR TNV, BT REABSE SR
BRI SR LR, N TSR, RERESEAN AC-20, T 5 BUR S0 E TR
SR RAETHHEN 43, RABED R SRHEAR QAL &, TRG RS IR 6 A
50~60 s, JHLATFFERAIAMET 10 s, BHERTAMET 40 s, PRIEEEEIUR B 35 51858, IRAkIE
Bk GRS RAE. HTRERSIE RN 27 AREHER, A —EMiRHEER, RE B Lk
JEAHEL A6 48 SBS i AT FEAIC 10°C~20°C o R A RMY) H R SV 4G R PR LSS ERME AL IR 2 3, 52 ik
PRI R B AL IR 5~6 i, CRUFTR AR R SEEER, A RER NG R B HLE & 2 midE ATy, &
ERK HTIA ) B4 1)~ HE 2

XF 58 L5 BB TR AT BGIORE  BKIRES, Al g5 SRR W & RO TR PRI 2 (U5 B i THOR
FVE) (JTG F40-2004) 2K . iie2h Rane 4 s

Table 4. On site inspection test results of polyurethane modified asphalt pavement
= 4. BRI EBEIIIRIEESR

ol £ 1 2 3 4 5
BB E (glem®) 2.415 2.401 2.409 2.403 2.410
JE 52 (%) 99.5 98.9 99.2 99.0 99.3
T BRE (%) 4.8 5.4 5.0 5.3 5.0
BIK & E(ml/min) 68 80 75 90 70

N T EREVHI R B SR 5 R AR B RS, A2t % BEREA LR, BURCR MO HEAT DU 2R s
5o DR RSS2 B I RS R UK I R PTE ROE R IR S AR iR T 2 iR g e e —, IR
SR 5IHE RGBT BA R AR, XHRE RS MR A IRIF R 25 1R [12] [13].
TRE R B RUATn A5 R 5 Pos, #Rulh 4 LA 5.

Table 5. Hamburg test results of polyurethane modified asphalt mixture
5. REMEMEHEREREINEHNER

» FEHR E (mm)

= BTN 5 4000 &% 8000 % 12,000 % 16,000 7K 20,000 X
1# 2.416 2.9893 3.5703 3.8719 4.2847 4.4482
2# 2.404 2.6083 3.5370 3.9632 4.4387 4.6728

WARHARIS T, 7 50CKIBZAET, &0t 20,000 KIREATEE, BRBSMIET 5 IR SRS
WOREES/NT 5 mm, HIRA R M2 AAAAE R 55, RIFRREBE S B R AR R HIPT e
REFIPUKFITERE 77, VT LA 205008 G 5 75 365 T P s i ZE R 300 5, B RO N FH 28R
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Figure 5. Hamburg wheel rut test deformation curve
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