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Abstract: In view of the prevalent technical deficiencies of existing garden pavements, including damage, deterioration, and
interfacial debonding from surrounding structural components, this study conducts mix proportion design and mechanical
performance tests on polyurethane-based repair materials. The optimal mix proportion of the polyurethane-based repair
material is determined via compressive and flexural tests. Composite specimens of polyurethane-based material and asphalt
concrete are fabricated, and pull-out tests are performed to explore the interfacial bonding performance between the two
materials. The action laws of different temperature factors on their interfacial bonding performance are systematically
analyzed.The experimental results demonstrate that the polyurethane-based repair material exhibits the most prominent
rigidity at 0 °C, with the minimum deformation under the same stress and excellent structural stability. At 65 °C, the plasticity
of the material is significantly enhanced, and its deformability is remarkably improved. At the same stress level, the increase
in temperature is conducive to the improvement of the interfacial bonding strength between polyurethane and asphalt
concrete.In addition, the polyurethane-based repair material not only possesses high compressive strength (7-day

compressive strength of 97.14 MPa and 28-day compressive strength of 98.57 MPa) but also shows superior early strength
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after repair compared with traditional patching materials, which can meet the requirements of rapid repair.Keywords:
Recycled brick aggregate concrete; Microbial reinforcement treatment; Mechanical properties; Frost resistance;
Microstructure

Keywords: Polyurethane; Asphalt concrete; Mix proportion Optimization; Interfacial bonding performance; Temperature
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Table 1 Performance index of isocyanate

ZiE (mPa's) B ReH B =45 (NCO, %) AR B E/ (grem)
200~300 30.5~32.0 RER R 1.1
= 2 BB Z TR PERE
Table 2 Performance index of polyether polyol
i FRIME (m TR B
LSy pH BKE (%) - wEE e -
(mPa-s) KOH/g)> (mg KOH/g) (grem™)
TR EERAE  5.0-8.0 <0.05 300-500 440 ~ 460 <0.07 1.05

KIRER RIS EM PP BRI TRER, et B &I E MR R . AR
R P-O 42.5 /Ke IPERESEUIL R 3.
R 3 KEHRSH

Table 3 Cement performance parameters
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Table 4 Material characteristics of dehumidifier
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Table 5 Factors, levels and orthogonal experimental design
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Fig. 1 Preparation process of polyurethane-based repair materials
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Fig. 2 Test on compressive strength and flexural strength of polyurethane-based repair materials
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Fig. 3 Optimization test of compressive strength for the mix proportion of polyurethane-based repair materials
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Fig. 4 Flexural strength of mix ratio optimization test for polyurethane-based repair materials

I 0 SRR AAE E A LT iR R B IS S iR IR, ZRE IR a R, HE At
N IKPERR KR E LN 1:1.5, KB EN 10%. ZALA Rl mfae, BA MR PE
SRPEANGUHTIREE, HE M AR PR AR LG, R PR T RO I R . R A B A R
R AR R A RERE I T 5 L
3 PRiEAR
3.1 AW &

B EIN 70 x 70 x 70 mm ARE oS LS 5 TR EE L R 78 A B, KR TR B S5
i, SEAPREE, BE 24 h R, R RT SRR ES W 2 RIUAITE, IS T AR AR
SR E . RS & R AR [ AR IS e B b, BRSNSk [E I
FiE 24 h G HI& SR SO L 5, IE TR EE L S RIS B M B4 T A 70 % 70
mm?. ZH S IE R RIE A A G R, e 2R ARG A I eI R AT SR AR e AR .

3.2 AR

PRI AE WAW-2000A BB E28 il FELVECAR) Al T RE R a L _EREAT, iU AC & 1 R R4 .
ImEE, WEREE L N AR €, REARREEM R E N ER B R EHES) . Bl
HARIE L B A5 s R A . ER A MR B AR bR SN W 3 T AN 5 TR ek L 1) B B g 20 1) 2
BT mkE AR . AR R R AR IM3816 A M AR MRAY » INBCR A S 4, g &
9 0.3 mm/min. g FALRS R RN 1 Hzo 4 HILCLT 3 AME LI 28 1H K5

(D RAFEEMEIR ABERIR; (20 WiRE L RS (3) In#Eumh iR L EE K
T 10 mm, HAEr#{E#BIR/DN.

B 5 hrikRBnR
Fig. 5 Pull-out test specimen
R AR, MRS BRI 7y IEHIEEL, Ak BT Sk g F T s, BRI
6



F2 M e e O N B3

E W R AR L. 2 R R E IR MR E,  CRUERG S A B 1, BB R S
HITEEIEA LG . BIR IR h EAF A SR AE R T R e 0L, BRI S5 R, SR
B CFIORAE . ISR DURANFIERLRE N N -8 A8 il 2k o+ 5 45 R L 6.

010 — 2sec ~
— a5°C
| — &5

1 1 1 1
1 2 3 4
7 77 (GPa)

B 6 A FEE M RERE SRR T BB RAR 4R

Fig. 6 Stress-strain curves of polyurethane-based repair materials under pull-out action at different temperatures
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