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Effects of sealing curing agent on the paving performance
of exposed aggregate concrete
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(1. School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, Hubei, China;
2. Wuhan Urban Development Real Estate Development Co. Ltd, Wuhan 430070, Hubei, China)

Abstract: A type of sealing curing agent for exposed-aggregate concrete pavement was developed in this
study aiming at promoting the curing effects and durability of the concrete pavement. The effects of this
sealing curing agent on the paving performance of exposed-aggregate concrete were investigated, and the
strength, impermeability, abrasion resistance and carbonation rate of the exposed aggregate concrete
were experimentally tested and analyzed by mechanical properties experiment, water absorption
experiment, abrasion resistance experiment and anti-carbonation experiment. The enhancement
mechanism of sealing curing agent was analyzed by employing SEM, XRD, DSC analytical techniques
from the microcosmic point of view. The results show that the sealing curing agent can not only
accelerate the degree of hydration reaction of cement in the exposed aggregate concrete and improve the
microcosmic mechanical properties of the cement paste and interfacial transition zone, but also fill the
micropores on the concrete surface and improve the density. Thereby it enhances the mechanical
properties of exposed-aggregate concrete pavement as well as its permeability, abrasion resistance and
anti-carbonation properties. 4 tabs, 10 figs, 15 refs.
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Tab.1 Oxide composition of portland cement %

Na; O | K:O | MgO [AL Oz | SiO; | SO; | CaO |Fe;O3|L.O.1

0.19 | 0.65 | 2.06 | 4.64 |21.05| 3.49 |62.83| 3.16 | 2.31
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Tab. 2 Technical properties of portland cement
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Tab.3 Mix design of concrete
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Tab. 4 Numbering of samples for abrasion resistance tests and treatment

G5 A b A FE
A J P
B ¥ H
C A Jo
D f H
R
1= g (D

Ao T AT C(kr? /mm. ke 05 T-#) i 2
0.01 kr? /mm; R 5 3k #5405 P oy 5 M 058 B
(mm) .

TREE - PUA B 75 5 % R QR EBE 1 45 /i A
P 5 T35 B ) CRLal e o) 47, % O s = i
Whiting T 1981 4F # t 19™, J5 ok 4 %6 [® AASH-
TO T277-831" F1 ASTM C1202-911"12 Abr v iF 5%
. KRR EE Rk 1 B A2 100 mm. U] ] & K
50 mm, JR#E RGP E 3 d mhEH B &4
SRR 0,50, 100,200,300 g/m® By F 4 W W 35
R FRPr A 28 d B, P AR S ek U s VR K
MILAE FBERT .

TR BE K 3K B 2 IR SR 3 AR 1 B R
¥ 05 1) (JGI 70—2009) k47 . AL AR 8¢ + 3K ¢F R
100 X100 X100 mm® , i Fi 3% 3 50 vk bl 7K U8 Ve gk
R 6 AT .

TR - Uik /b g 50 R FI R ~F 28 100 mm X
100 mm X 100 mm i3, LAl 2 214, Horp—
2 h R B AR, — o S A AR, 2
YURFEL TP 3 d JRTE 6 KM & | 200 g/m”
ERIEFRR IR IR E 26 d. RIGHIAFER
F 60 CHEFEPHET 48 h, ik Eha RGP,
306 VR 6 R B A TR i B HC AR X 1 7 A R R
N TN ORI BUR S R m W o DO LT 5N
R CO, e BE 43 53] S (70 £5)% . (20 £2)C,
(207=3) Yo B RIARAR P 264 T o {65 T 19 TOKC 775 Ak . £ 32 U
EH3 A7 d 14 d ERALIREE .

AL 100 mm X 100 mm X 100 mm 7. 7 & 7K Jé
TREE R 72379 3 d R BHR IR R, P & 28 d
Je T IR S5 B A TS BIL by 2% T ) PN R )2 AT B R
AR 170 HFRET (FLAE 90 m) §ifi 25 47 e b Fil
FLAE BL 13 B K YR M K. 1 25 7% 3 4 it #4041
(DSC) AT X 5 26 145 5t (XRD) 7 1: 43 #7 4% 12 K Ak 7
P I X5 U 34 AR B P R S R R AT A R
55 (SEMD WL , 43 M 7247 500 A 76 FADLEE

3 REER

3.1 hEMHERBRER
REE T T AR A R A 1 o, Al
R TR U U3k R 57 37 R0 S L B TG R 95 i
PEA ISR R . 22 ALADRE 0 3 B FE A IR BE L
94 J3E A e Bk AL I AR T K 8 S A K U8 TR e L
RO I B Y T BEAE R IR IR B8 S L SR PR
(19 JR ek R Bk ] 98 A K AR L B SR A 5 SR 2 T )
S X 5 CaCOHD, KA RN AR BUHT Y 7K Ak
PP 3E SR A H AL AT T Y FL B R AR 4R R B
LR . 5 — T TR BRE 3R Y LB AR AR L K
BH 1k K PR IR TR 2K 73 28 K R AIE T SR AR P R K TR
AR AL T RO E L B T OKALRR L
60

| B ERTH
C 4

B O
oS O

ik 3R E/MPa
(=3

—_ [\
(=} (=] (=3
T T

3 7
weH/d

1 R 4500 0 8 A R B - BE T 5 BE A4 52 i)
Fig. 1 Effects of curing agent on the compressive

strength of exposed aggregate concrete
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Fig. 2 Effects of curing agent on the water adsorption of concrete
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Fig. 3 Effects of curing agent on the abrasion

resistance of exposed aggregate concrete

3.4 MEBETEEK

KVRIR BE + BA — & ny Tt 2R K
VeI iR T A A LB SR T HGE R A e
TR BE T SR rT DU B PTE RE ) MBUR B2 . 1K 4
SR 5 4P R R A e ) VR R R R S e T
7N IREE R 6 b FL G i BE A R TR = A
FEAR L 7E 200 g/m” W& THE R EE L = T
W T 32.4%,

2000

1800}
S 1600F
= 1400}

1200

1000 L L !
0 100 200 300
B /(g e m™)
[ 4 SR x TR O - e S A 1Y 5

Fig. 4 Effects of curing agent on the electric flux of concrete
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Fig.5 Effects of curing agent on the carbonation

depth of normal and exposed aggregate concrete
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Fig. 7 SEM image of fracture surface of exposed aggregate concrete
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Fig. 8 EDS analysis of cement paste in exposed aggregate concrete with or without curing agent
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