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Abstract

Micro surface treatment is a cost-effective, environmentally friendly, and convenient construction
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process that is widely used in pavement maintenance projects of various levels of highways and
even municipal roads. However, its lack of durability hinders the wider application of this tech-
nology. In summary, its insufficient adhesion leads to insufficient resistance to water damage,
which in turn leads to more forms of damage, Therefore, whether it can resist its own water dam-
age and seal the infiltration of water into the pavement structure during the warranty period has
always been a key concern for micro surface treatment technicians. Therefore, based on experi-
mental engineering, this article will study the water damage resistance performance of high vis-
cosity micro surface under two main influencing factors. The results show that the optimal dosage
of SBS modified emulsified asphalt is 4%, and its freeze-thaw TSR value reaches the maximum and
meets the road requirements. At the same time, when the water mud dosage is less than 1.0%, the
TSR value significantly increases. Once the cement dosage exceeds 1.0%, the water stability of the
mixture is not significantly improved, and material waste will occur; Finally, it was verified
through an express way experimental engineering, and a follow-up visit found that the engineer-
ing test section with high viscosity micro surface had good performance, good sealing ability, and
no water damage, which effectively delayed the aging and cracking of the original road surface.

Keywords

High Viscosity, Micro Surfacing, Mixture, Water Stability

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

Bt 3B A AT M R PR R R, L R A . EE ARSI A S I, T A AR
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B HEAR S A

WAL RIETANI TR RN RAGE, HLZERRASREARR, dTHAESRLHF MK, B
ARGRIMRECR, FTETEBR OB TR FEpRER 2], BRI H 2532 2 1 TR R RTE . ek
bR RZ O D e O B T O B, JE TR 7K (AR T3 2R, BRI RUIS, RIMAEZEM B2
HLPTEYRE /18088, EPUKIIRBE S5 TR A T R B . Rk, fERCR IR SRS AR, HoK
R M H a8 BONRIE T SR E AL, WO R I T2 I EORSCRE3]. HAT, DAskhstE A e
NRESEF T R R AL IR 7 1B 2 TUN S SRIE[4], ASCR LU R O S R, SR VRikBs
ZEAIRVPA KRG ME . 25T SBS Btk Mok R A LI T, AL PEZLAR I 75 AR Y i Y 0
TR AL K ES EVE IR .

2. R EIRE
2.1. &N

A TARBER R A B TR AoRHEEAT B P VR BEAS I, R oG E SBS et FL i FLALTTIE A 118
BCERIGER, DRI FE ) WIS (1 2k 1k SBS, HABH0N 6.5% (SBS i3k Bl M bL i), Wi T3 E N
AN AR RS o X5 % ) & A3 BN SBS B LI HORTEAR AN 1.
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Table 1. The micro-surface was modified with 6.5% SBS to modify the emulsified asphalt
= 1. WRAH 6.5%E 8 SBS MR LT

W6 H XA oalllER TG ER PRI 57
75 b 56 4% B (1.18 mm) % 0.06 <0.1 T 0652
HAfif FH 257 1F FL e FH 25 ¥ 1F Ha faf T 0653
DI ARHERSFE Cos 5 S 15.8 12~60 T 0621
ARZREYE & % 62.2 >60 T 0651
B NFE(25°C) 0.1 mm 66.9 40~100 T 0604
ZRTR BT WAL A (R/B) C 62.6 >53 T 0606
HEFE(EC) cm 34.5 >20 T 0605
e AR e 1t 1d % 0.45 <1 T 0655

2.2. &8
R TR R ERIEA 5 RIS T S 14, 10~15 mm; ZiElsE 2#, 5~10 mm; KA 34,
0~5mm; AKEN K. SRR W5 025 Bt 45 5L W4 2.

Table 2. Density test results of three grades of aggregates and fines

2. TSR B EEMIKER

SR FEX AR FHR 2% 7K % (%)
ZHA 1# (10~15 mm) 2.9252 2.9612 0.0212
Z4 2# (5~10 mm) 2.8611 2.9419 0.0272
FiIK A 3# (0~5 mm) 2.7568 2.7941 0.0184
Wk / 2.762 /
2.3. 7K

A TR AL VR A RS FH PR B 00 30 0 K Ak RUK Ve A E B A A, /KU A G B A R 2R 7K
e, A5~ P.0425, HFEARIBIRUIE 3:

Table 3. P.O 42.5 ordinary portland cement
2 3.P.0 42,5 ELiBfEEEENKR

o P.O425
WA HpL T .
T FRAE S
AfEE % <5.0 41
=EAAER % <3.0 2.2
ek & % <5.0 4.6
tb R A m/kg >300 314
X W1 >45 46
T AL I 1] min
&k <600 356
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KIPN >3.5 4.1
PidromE MPa
28 K >6.5 7.1
3K >17.0 19.2
PUE MPa
28 K >42.5 44.2
2.4, IR

FH Tkl R R E BN 7 ik B TARR v, WF 0N B2 B HA a VAN 2GR0 5 TR A R AS I
ferrat iy, DRI B Al 2O/ TR LIRS R K AR SE M, T AR i 2 7R & BRI 5
V2 o AN YRR 5T 35 F B0 R B S0 A2 5 N A B TRV T S5 U T VR A BRI MUFE ) i T0729-2011 AifE[5].

3. HIMERIALER
31 hEHE

TR —EME, AWTFE Sk TR as SR T =N alle . SCRAE &, Zilkm
TWHIEPIA SRR, B 4 DT, BEATURERES 2O, T VRRRES R ZLE TSR (Tensile
Strength Ratio, F7rEUfE, JEEN), 5ESRHAEXN T H SRPUKIIEREKT . #2 TSR Eblm
REBLF[6]. BT AR RRE:, SR HE, AT REES R, 45 Rl 1 s:
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Figure 1. Freeze-thaw TSR value as a function of asphalt dosage
E 1. Feh TSR EMEHSHAETLE

HIE 1 ATLAEH, BEFE SBS ci AL s 23, FE— MR E1S TSR E& K, BKEEE
el dy, o2 iE B RSB RS IR S BPUKBRIRE S . ARUGRIR R, TEARB KV
B, MR AL I AR 4.0%00F, TSR IAF] 81%; Mk tEAL I E H =T 4.0%0, FRELFIH
BB RS0 BAREFT EFh, H2 TSR MR N, MRS FE M IR FAE T, AIIE B T&K, H
TSR EX K FIBUR B e, PRI s LA 5 B 2 S SR b B 2B G BT AR, R 72 1K 1 i v 4
AR 2] SBS Bt AL £ & FEWEALG RS BB IR, T2 @ A AN 3K ) 13 FE
M, i S5R R J1REs, AR E R S NI R T A, KR E MR,

3.2. KEAE
SARKYEHE, ARG ITEHIE R H S BRI, B 4 NPT, SRR EE AR E R
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Figure 2. Variation of freeze-thaw TSR with cement content
2. ZREh TSR BEKCRIZETILE

gh R BRI A R IR AR KRR M, KV RN T 1.0%0, TSR {EIRTHEERK, 2K
RHBEKRT 1.0%F, TSR AT FLE. ok, & rKIess s IR -G Y TE R H K Fe E AR A K.
DRI AL T 2ot SBS I okl BE AR A /K e & B T AN T 2.0%, A 0.5%~1.5% A1k, AKHEE 1%,
4 TSR fE 2 22 83.5% 4 15 -

MAERE E R BERG, IMNE KIS, — 7 KR AR SBS KAV, KA Hrmr DR A IEER
£ SBS I 5 A JE s B g 5e sUH) “Mrdeditt)” , TR E I SBS - /KWW - Wil M BRIIRAA R [7], M
M4 T FAERA LT, 2T T HeR AR A R R RS , FAAR 7 VR B Ak A T R AN /K 70 s
F—J5TH, KALRNHRE T SBS HIIEEIENAE, ff SBS AR R LU BRI I i T, A EAS
ERIIPREE 1), I 3 S 0 BAE K501 SBS M &k, AT ERIUE R FLIN [l e 1, $em 1 iR At
TRA R RIS L8], AHIHIAR 16 el M FLAL I T R AL TR AR e R R

4. R TFE

WYL 1, K T TR R AR BC & BB TN T A e v 2 B St 1 e R BE R AL TR 1
Ry TRE, SEHL TR AR EAEHIE 0.8~1cm I RIREELMRAL . BHHUE 148, BORA SEET 1 BRE Al
Vi, ¥ 5 AMESAL, R T HBARR, KBEDKAR L 558 TR, T LGE SR e Ay
JE B T AR KA SRR 2 7 ARBF IO PRI AR, REMTAE SR 1 IR BR T E AL AT 2R

5. 458

FRAE BT K0 1) 75 SR AT 9 38 348 Hh M e A e (1) e R A A VR G R S B AR L, 8 k3 it 5 23 1700
T AT KR FH B R K O DR 2 A A R K AR MR s e, AR AR DG4 4 Bh 17 lie TfE . 455
T

1) ¥Rk TSR 585 SBS itk AL IS FH EEAFAE — AN ERIE, AR = P B0 HERE AR V6 B 1)
kI P BN 4.0%, H TSR {H#5E 81%.

2) K2 ERTER AL TR G R KRR 8 M B B AR FHE (B0 /K e &l 1.0%0, S+ 360)
ANRE, SHIMENRS, B, AR BRI HEN 1.0%, %2R TSR {HIETH 5 83.5% /4
Hio
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