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Abstract

This study focused on polyurethane modified asphalt. A series of modified asphalts and mixtures
with different polyurethane contents were systematically prepared. Various experimental methods
were employed to conduct a comprehensive investigation into their high-temperature, low-temper-
ature, mechanical, and durability properties. The results indicate that the incorporation of polyu-
rethane can significantly optimize the performance of asphalt, with different contents and prepara-
tion processes having varied effects on the properties. This research provides a detailed theoretical
basis and data support for the rational application of polyurethane modified asphalt in road
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engineering, and itis conducive to promoting the development of high-performance road materials.
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Table 1. Basalt main index
%= 1. ZREEXEER

HRDRLAS FMAE X 2 BT % B WK (%) A RO X 2 FE (g/em?)
10~15 mm 2.858 2.800 0.72 2.820
5~10 mm 2.862 2.827 0.43 2.839

0~3 mm (" #)) 3.008 2.636 1.17 2.940
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Table 2. Composition of the mixture and preparation process parameters

=2 RANEARMFEIZSY

TRARIA e L it et [ {b FE A 7 2 AR
SMP-N ReEBsitn & SMP-13 PR 3.5% 5.8%
SMP-W RAMS I E SMP-13 PIIRYE 3.5% + AMEYE 3.5%

SPC-N KAWL E SPC-13 PR 3.5% 5.5%
SPC-W R Bt & SPC-13 PR TE 3.5% + FMEIL 3.5%
SAC SBS ST SAC-13 - 5.8%
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Figure 1. High temperature stability of different types of asphalt mixtures
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Figure 2. High temperature rheological properties of asphalt modified with different polyurethane contents
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Figure 3. Rutting test results of different modified asphalt mixtures
E 3. FEMMEIEREHERMIIEER

DOI: 10.12677/hjce.2025.145100 933 T AT


https://doi.org/10.12677/hjce.2025.145100

VRS

LIRSS RINE] 3 BoR, BEAEINEERIG N, P R R ROR R RIS S . SR, PUA-50
S T B ) 2R R PR R P W AR T SBS Btk W5 1k o 24 iR #k £ 20,000 Y, SR PUA-
50 PR E A, AERMOREEC 5 mm; TSR A] SBS B AR AF, FRURFEHIESE] T 12 mm. X
—HEXT L, M BB PUA-50 S 7 AR DT A A T A 2 E

3.2. {RimfkaE

321 {KEmHH

IR /NS AR I 25 T (K 4)BoR,  TREGUG SO I 5 TR AR 02 o o 3 R RS AR ) S e T
SBS i EH IR A kL. L PUA-40 Xtk () SPC-N AR, HPTE Rk s 12 MPa UL L, &K%
FrRAZ RIS 10,000 ue, 537104 SBS Bt SMA VR-E RN 1.6 f5H01 3.5 %o IX 3 B B2 e oE I 5 AR (IR 3
BR, RefgRSZ ERRIRARRN R T, ARG RAETFRME . 1% F B i T R i e v B A A ik
SERTENRIR I Be % 6 AR MR 75 WA . 77, B T I SR WA e 2R e .

—n— PSR (MPa)
e U E VAN (V1) - 12000

w75 He 1
13 4 E_',Hi'f]*%g (MPa) | 3500
12 L 10000
L 3000
11 - i
] - 80001 2500
10 -
. 1 - 6000 2000
] L 1500
8 - - 4000 |
7 i L 1000
T T T T T T T T T T T 2000*

SMP -N (PUA -40) SMP - W (PUA -40) SPC -N (PUA -40) SPC-W (PUA-40) SAC (SBS ft) SMA (SBS ttt)
SE AL 4 FF
RE KRR

Figure 4. Low temperature trabecular bending test results of different modified asphalt mixtures
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Figure 5. Rheological test results of modified asphalt bending beams with different polyurethane contents
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Figure 6. Tensile test results of modified asphalt with different polyurethane contents
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Figure 7. Marshall test number of different types of asphalt mixtures
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Figure 8. Direct shear test data of modified asphalt with different polyurethane contents
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Figure 9. Experimental results of injection degree and softening point of modified asphalt with different polyurethane contents
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Figure 10. Results of freeze-thaw splitting test of different types of asphalt mixture
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Figure 11. Experimental results of soaking modified asphalt with different polyurethane contents

Bl 11 TRREEZENEHF RIBLWER

4, G5B

CI—

AW T TR O T M RE R TT 7 AT IR N MR L, I8t R SR L 5 5 o, HWoR T
RABEEDI T EA R R N RIRERI, AT/ H LR &5k

(1) miRvERE: KA SHE RRACEM L, kst /), LERTISIEnEIRG R fE k. &
ORI, PUA-50 B0ME Y SMP-N VR &R B A e B i SBS itk SAC; DSR illi{#& #, PUA-60 7E 60°C .
10rad/s i, REETUIEIE GXKIRIE &, AN A o B3 K LR EoR, n#k 20,000 ¥k, PUA-50 ik
PREERR B AL T SBS ik f .

(2) RIRTERE: SRZUHE I 22 1 B B AN A B 45 W) S A 7 AL 46 B 7 o AR IR/ NS ka8, PUA-
40 PR SPC-N VR A RHIT S R o FE A B RS i AR KIER T SBS Btk SMA; BBR MK 7R, PUA-50
TE-12°CH, WRARSHEERIE S FRK, WHARIEER mits, RIRBIERE /3.

(3) J1%MERE: WA S5INT TE AL =BRSS5 1, S5m0y 18] 775 ah R Rtk v . Bkt
PUA-50 fifiisfE fff K B | TR IIE; SHURREF, PUA-40 S SMP-W TR A RHER B it
8 SBS ottt SAC; E BTV, PUA-60 BY Y50 & KR E T & iHE .

(4) W APERE: RATLEMIPTEI . AWM. KA ZER M. TFOT f1 PAV J&, PUA-50 &1k )51
REL T30 s 4 ahEE 2450, PUA-40 Btk i) SPC-W YR & kM4 il BE 249 FF LL & T SBS 2tk SMA;
RIRLE TR, PUA-60 7 5%#h R Hh i 0 R AR T S i s

SE
[1] g, /N SUF SR A B 15 BT K 9% 0 4 B 0], L7758, 2025(1): 49-52.

[21 ZEWede. T A URFAF I AL B I K IPERE S ACRAEWE TT[D]: [ 22 Arig ], R HRAGE R,
2023.

[3] FARME, WEMR. I A BN T TN R R AE R T 2RI O[], b SORS I T B B G i) AR R,

DOI: 10.12677/hjce.2025.145100 938 T AT


https://doi.org/10.12677/hjce.2025.145100

75

(4]

(5]

(6]
(7]

(8]
(9]

[10]

[11]
[12]

[13]

[14]
[15]

2024(9): 26-29.

13535[11(73?“)2, BT, FMSR, D7 U5E H T AR RIS I R 2 i R IR D). B H 5L, 2023(35):
;'751;% 9{.@%% ABGTE. Bh5 TR B 1B S IR AR vV T A AR RE 0], AR AR, 2024, 27(6): 514-
ﬁéﬁt, %%, ENI, KB, k8. YR REAN SR E O R I]. AL TR A R, 2024, 52(9): 222-227.
gd;ﬁ%:%?lé%)ﬁﬁ Ry, TR, &) RATRE I AN IR S o st e [J]. R AL, 2024, 53(11):
RN, EXR, FE MG R PURA SR N RD]. &0 TR 5 TR, 2024, 40(11): 156-168.

ZEUIER, XUUTRE, HOK, BRRIE. AEHOKIE R S S S I A S MERERT FU[I]. B4R T, 2024, 53(5):
1109-1112, 1118.

&%, TR, AR, B, TR, BEWR, TkAM, IO HIEME R (TPU) S S AR S KR
A, $ESIKR, 2024, 38(202): 621-632.

ek, FAFM, AL, AR, REBR IS T A R AR FU[I]. A, 2024, 69(1): 289-295.

EME, EA, 228, DR, Bk, 58] KRR SO EA B AL T B A K s M RERT R[], db Ak TR
R (ESREL AR, 2024, 51(6): 71-78.

AR5, RAE SCWE, AR, KER., ZRAF45T RN FIRA UK ERAT D] 115
AIFHRL, 2024, 52(5): 269-273.

&35, B, JUAT, B2 SRR ABUIR KOk B A]. MBS, 2019, 33(21): 3686-3694.
KETN, PMETE, B, TS T —— [ A AR g e R 0 R IR ROCR R A S 0], R RER S S HIR,
2024, 13(3): 841-843.

DOI: 10.12677/hjce.2025.145100 939 T AT


https://doi.org/10.12677/hjce.2025.145100

	不同掺量聚氨酯改性沥青性能试验研究
	摘  要
	关键词
	Experimental Study on Properties of Polyurethane Modified Asphalt with Different Contents
	Abstract
	Keywords
	1. 引言
	2. 实验材料及方法
	2.1. 实验材料
	2.2. 试验方法
	2.2.1. 聚氨酯改性沥青的制备
	2.2.2. 聚氨酯改性沥青混合料的制备
	2.2.3. 性能测试方法


	3. 结果及分析
	3.1. 高温性能
	3.1.1. 高温稳定性
	3.1.2. 高温流变性能
	3.1.3. 高温抗车辙性能

	3.2. 低温性能
	3.2.1. 低温抗裂性
	3.2.2. 低温流变性能

	3.3. 力学性能
	3.3.1. 拉伸性能
	3.3.2. 抗压性能
	3.3.3. 剪切性能

	3.4. 耐久性能
	3.4.1. 耐老化性能
	3.4.2. 耐水性能
	3.4.3. 耐化学侵蚀性能


	4. 结语
	参考文献

