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Experimental on molding process for chip-sprinkling

cement concrete pavement
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Abstract: Aimed at the relationship between the surface texture of chip-sprinkling cement
concrete and the pressing-in effect of crushed aggregates, the key molding process parameters,
including the pressing-in time, pressing-in depth, and pressing-in load, which control the

pressing-in effect of crushed aggregates, were studied. The road material strength tester was
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used to simulate a laboratory molding process of chip-sprinkling cement concrete, and the effects
of different factors on the molding process parameters were analyzed. Three kinds of mixes,
including cement concrete, cement mortar, and cement paste, were chosen. Moreover, pressing-
in loads were measured, respectively, under different pressing-in conditions. The latest pressing-
in time of the crushed aggregates was recommended on the basis of the initial setting times of the
cement concrete mix with different consistencies, and the effects of certain factors, such as
concrete consistencies, aggregate particle sizes, aggregate spreading areas, and pressing-in time,
on pressing-in loads, were analyzed under different pressing-in depths. The appropriate molding
process parameters of chip-sprinkling cement concrete were recommended. The effect differences
of different factors on the molding process parameters were analyzed by calculating appropriate
ranges. The results show that the impeding effects of coarse aggregate in the cement concrete
play a major role in pressing-in load sources. Fine aggregate affects the friction characteristics of
the contact interface between the crushed aggregate and cement concrete, and the friction
resistance has a certain effect on pressing-in load. The better the workability of cement concrete,
the more easily implanted it is for crushed aggregates; however, crushed aggregates are easily
entirely implanted if the workability is too large. The cement concrete with a plasticity
consistency is recommended as the implanted layer material for chip-sprinkling technology. The
crushed aggregates of chip-sprinkling technology should be single particle size. The pressing-in
loads positively correlate with the spreading area of the crushed aggregates. A spreading area that
is too small could result in bad surface texture, and a spreading area that is too large could result
in crushed aggregates falling off. The spreading area should be distributed within a range of 60%
to 70%. A pressing-in time that is too late could result in the plastic failure of the cement
concrete, due to the gradual forming of early strength. The pressing-in time should not exceed
75 C » h. Cement concrete consistency is the most prominent influence on molding process
parameters for chip-sprinkling cement concrete, followed by the effects of the crushed aggregate
particle size and the pressing time. The crushed aggregate spreading area has a minimal impact on
molding process parameters. 4 tabs, 9 figs, 27 refs.

Key words: road engineering; cement concrete; chip-sprinkling technology; molding process;

pressing-in time; setting time; concrete consistence
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Tab.1 Main technical properties of cement
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Fig.1 Crushed aggregate pressing-in test equipment
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Fig. 2 Pressing-in effect of crushed aggregate in

appropriate pressing time
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Fig. 3 Pressing-in test results for cement paste
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Fig. 4 Pressing-in test results for cement mortar
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Fig.5 Pressing-in test results for cement concrete
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Tab. 3 Initial setting time for cement concrete with

different consistence C+h
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Fig. 6 Effects of concrete consistence on pressing-in loads
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Fig. 7 Effects of crushed aggregate particle size on pressing-in loads

P Pl 7 BT AT B A R AR X A K PR TR B - A
o 28 [F) A 52 1) S 254 > SR FRE () A e AV TR JEE I L 3
JE AR ARAR 9. 5 mm, 13, 2 mm) . &8 HfE JE A
e AR 13, 2 mm, 16 mm) , & B A FAME
JEAEF =35 Z ), K UG TR BE - rhoR S Rk B RS P %
A A S AT 2809 BT IR i K /N I A58 A UKL 5 K 18
TR 5 1 1 fh 1o RRURE G A0S PRI S 7R R A R v 2
FIHLAE R B AFAE B ol REME AR, F BRI BT
A1 URE R /I 258K X R A TR AR AN A3
1ER N EBWA I T A FE W RE TR K . A A
KU VR EE 1 B4 T SR 9. 5 mm Y SR AR B A
FE AT K U8 TR BE M TSR A 13, 2 mm (1 FLORL 4R
[ VR
4.3 BAHMHEER

AN TR B e AR BE TR R A 4 T AR s AT 22
(B ) S RN 8 I

F &l 8 AT AL, 2 e AR BE AR [ B A oy 28 5 i
A7 AT T FRUSGE A 26 06 & L HLJE AN R R A A T AR
Z I 25 SRR . WA TE R A )BT e AT 2K
FEk B T AR 0 BE AT 1E T, 25 08 5] B 0N 75 A1
57K VTR Bk % o i AR N L LI TE A R A
(] 45CA TR0 AR A2 IR AR Ak BEL A 174 00 50 P BB AR 22
AN s T LARER A5 4R T ARG He A i 48 B A 6 5% T L {H
JEAR . 5 BN A U A I TR B L 1
T THT SUHL A A O T AR K it T R P A



40 KZXFFHROARAF R

2018 4

Y || H=02 &k H=0.4 % H=0.6

5 . . N
30} § % % §
§20 § § § §
10 § § x\ %
N N N N\
0 |lll%§ ||||%§ “”%§ ““%§

” BRI 80

8 B A AT TE AR AT 28 1) 52 )
Fig. 8 Effects of crushed aggregate spreading area on
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Fig. 9 Effects of pressing time on pressing-in loads
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Tab. 4 Range analysis of orthogonal experiment results
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