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Application Progress of Polyurethane Material in Pavement Engineering
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Abstract: Polyurethane (PU) is a new type pavement binding material. In order to promote the application
of PU in pavement engineering, the latest researches at home and abroad are summarized based on the
experimental data in the literatures. First, the performance of PU modified asphalt is discussed in terms of
compatibility between PU and asphalt, asphalt performance test and the influence of water on performance of
PU modified asphalt. Then, the pavement performances of PU modified asphalt mixture and porous PU
gravel mixture are discussed from the results of high temperature rutting test, low temperature beam bending
test and water stability test, and the deicing performance, sound absorption and vibration reduction
performance of PU rubber particle mixture are studied. The review and analysis show that the penetration of
asphalt is decreased, the ductility and the softening point of asphalt are increased after adding PU into
asphalt. The result of dynamic shear rheological test and bending creep stiffness test show that (1) PU can
improve the high and low temperature properties of asphalt; (2) in the preparation of PU modified asphalt,
adding appropriate amount of water can make the hydrogen bond between asphalt stronger, and can improve

the asphalt performance. The road performance test shows that (1) the dynamic stability of PU modified
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asphalt mixture is excellent, its low temperature performance is also improved, while its water stability is

general; (2) the high temperature performance, hydrothermal and fatigue resistance performance of porous

PU gravel mixture are better, while its water stability and sliding resistance need to be improved; (3) with

the increasing of PU content, the dynamic stability, splitting load and residual stability of PU rubber

particle mixtures increase, and the value of dispersion loss decreases; (4) the deicing performance,

sound absorption and vibration absorption performances of PU rubber particle mixtures are superior

because of the certain elasticity of PU and rubber particles. Finally, some suggestions for future research

are put forward.
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Fig. 2 Influence of compatibilizer content on segregation

performance of PU modified asphalt
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Fig. 3 Penetration test results of PU modified asphalt

2.3 ZHEHYIFE (DSR) Kl

PEZE SGEAT AR | L SR BB R T 3
PR (REA IM-PU, REEARI JZ-PU, PTMEG
A e E P RS R 1% (i
JM-APULL) , 7% F17% . #4 3 Bk a8 008 1Y 5 2 g
P E T DSR GRS, 45K WoR 3 P IR HE etk
EEERE (G /sin §) ¥m THRBEWH, M
MAYETREYIH, WE 6 R, X R =Mk
AP T R R PTERRR J), L, IM-APU R
SATRXT W T B O RO e i o X80 S5 A 6 i A
TR T 19 G /sin & J2& SBS WU i T 11 7

fifo HFEPE " W3R R EE, KA T
HREVNYHEY Jy: 50% RABRAMEDH >30% R
SBRCEDS T > SBS B > 70" BRI, Ul
FE—EE N IMA R AR S L, Rl
o il P BE AT

Bazmara 25 T B30 03X 17 5 7 Al 2 1
i et BE o o T e e v ML A e 400 2 A ey el
W, WA G /sin §=1.0 kPa; X TR
RBISE D, K Z&F N 67 /sin §=2.2 kPa,
TIN5 AL I LAY e e AN 7 TR .
RERAS MBI 5, s Al I I 4 B e it B T



4 NN S TR = 2 $37 %
80 —
I — [—A
70
60 o — -
. L - I
= 50 - ] 7 _ — — ]
S - __
= | I _ __
40 H
30 H
20 Il . Il . Il . Il . Il . Il . Il . Il . Il . Il . Il . Il . Il . Il . Il . Il . Il . Il . Il . Il
B JZ- PT- IM- M APU M APU  ALJit APU  JLjii ATPU ATPU ATPU APU APU APU AF AF  AF
| #i7F APUT APUT APUT 5 10 | 57 4.27, #id 10-1 v 3 5 7 3 5 7 3 5 7
| i X | =& | suwes | oweess | Bazmara’s
B4 REERERERLASRNESR
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Tab.1 Dynamic stability test results (unit: times/mm)
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Tab.2 The results of Low temperature bending test
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Tab.3 Comparison of rutting test results
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Tab.4 Results of immersed rutting test
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Tab.5 Results comparison of water stability test
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Tab. 6 Test result of pavement performance of PU

rubber granular mixture
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Fig. 11 Deicing test device and test result
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