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Tab.1 Design erosion value of semi-rigid base

for concrete pavement

Rit w Rl & ZBEFE
%¥E L g
28 d W m/g _ *10.0 #20.0 #30.0
1.2 h¥ER

ARBELBREEENENRERRFHH
Be i, B B R K R B E R MR E TR
ZL2EFATHERERATRMN. KRERE K
MR EARREIERER AN ERNS
HWITREE KA B, T BE RS HBITHRERF
B 25 11 38 B 2 AR RHIE B B4 PR 3 BT SR AR
FHEEREEEMOER NEHRITER, MRT
738 J Aok 7 , 2 0B IR R el 1L T L KL B
ERANNIBESRBRIERRMBERER A
et S, mREH T RENRSE K> LN
EmELE, 2EEEERBROBRARE, B
ERAR S REHES KRB RANF NG
%.

P38 B 2 4 B K RV S R BN R A HE AR 1Y
BEALGE ARRFEAERT FAERED
BHEE, BHHBRHABETEMERRT XR

MERER RE(ABBEEEETRRALL)
AEkREBEENENSEARN—RARER
M7 dHEBRERET 3 ~5 MPa, M FZRM
“HABRRET 2.5~3.0 MPa. RE(AKBBTH
BEETREAEARBEERERNRERE
ABREEHNTIREREASAIKT 4.0~5.0
MPa, M FEXH . FRXEABMERAET 3.0~
4.0 MPa, W FHXE SREELABERERART
2.0-3.0 MPa. 4L L FE , EHRB(ABK
TR B R L) P A AR, K
REELBEFEEIEEEN T dRERERIHE
BEENE 2 TR,
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Tab.2 Design strength valoe of semi-rigid base
for concrete pavement

Rit B E LBER
7 dHEBBE/ ¥E H H g
MPa 4.0~5.0 3.0~40 2.0-3.0

2 (RIMERRIHERRISRE

ARBRERARESHH RO E & Ko
Rt ME SNSRI LHEROTHA. €4
e TR 4 R A 2 1 ok 4 R R R MR R TR
HBEHIMERMNBEESBR(ERIER
DK 28 d BB fn KEHE p. FKE
w). EEMAKCRERC O ERE, E2EK
RETHAREE SIHERB R AR LA
BREOER EHHSHAT HARERRYT
BB TKREERA 28 d wip & ABREM
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2.1 HBIRFMERY

WFHETREE ANBREGRE 274
B b 17 AR AR, AR 3 T
N

MR, Bk REENA 28 d
R BB EAR, MK (3)M4) Fx.
BEEEL.

§ ~ 22.098D - 0.076f,,, — 6.560p +2.450w;

(3)
BREKL:

§ ~ 18.782D - 0. 554f,,, — 3.554p + 2.362w.
(4)
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Tab.3 Sample of erosion

FREX BEEL

§ D S P w } D Lo P w
17.5 2.433 4 43.6 5 5.2 29.8 2.516 5 43.6 6 5.6
21.1 2.433 4 43.6 4 5.2 37.4 2,516 5 43.6 5 5.4
16.8 2.433 4 38.1 5 5.0 32.7 2.5165 38.1 6 5.5
20.8 2.433 4 38.1 4 5.0 39.6 2.5165 38.1 5 5.2
20.3 2.433 4 34.2 5 5.2 32.4 2.5165 34.2 6 5.4
23.5 2.3593 43.6 3 5.0 44.8 2.4119 43.6 4 5.0
15.4 2.359 3 43.6 5 5.0 26.4 2.4119 38.1 [] 5.2
18.1 2.359 3 38.1 4 4.8 34.8 2.4119 38.1 5 5.0
17.5 2.3593 34.2 5 5.0 3.5 2.411 9 34.2 6 5.2
20.8 2.3593 34.2 4 5.0 40.2 2.411 9 34.2 5 5.2
18.8 2.296 9 38.1 3 5.0 36.4 2.2274 43.6 4 5.2
13.9 2.296 9 38.1 5 5.0 26.8 2.227 4 38.1 6 5.2
16.5 2.296 9 34.2 4 4.8 32.1 2.2274 38.1 5 5.0
16.5 2.296 9 34.2 5 4.8 26.5 2.2274 34.2 6 5.0
19.7 2.296 9 34.2 4 4.6 34.5 2.2274 34.2 5 4.8
24.3 2.433 4 34.2 3 5.0 43.5 2.5165 38.1 4 5.2
23.5 2.359 3 43.6 3 4.6 42.4 2.4119 34.2 4 4.8

2.2 REWMBER RE BHBREELMNERFLHMEHK

B HTHEEREE NBERBRR REACHRATJEBENTIEEGLL, MRGS)
THEE S U AR ESES, BEN f(6) iR
# 4 B,
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Tab.4 Sample of strength

BREX BEEX
f D Sans p w f D S P w
5.7 2.359 3 43.6 5.2 5.0 5.9 2.516 5 43.6 6 5.6
4.5 2.3593 43.6 5.2 4.8 4.5 2.516 5 43.6 5 5.4
5.4 2.3593 38.1 5.0 5.0 4.1 2.516 5 43.6 4 5.2
4.3 2.3593 38.1 5.0 4.8 S.1 2.516 5 38.1 6 5.5
3.5 2.3593 38.1 5.2 4.8 3.4 2.516 5 38.1 5 5.2
4.5 2.3593 34.2 5.0 5.0 5.0 2.4119 43.6 4 5.0
3.8 2.3593 34.2 5.0 5.0 6.0 2,411 9 38.1 6 5.2
3.0 2.359 3 34.2 4.8 4.6 4.6 2.4119 38.1 5 5.0
6.9 2.296 9 43.6 5.0 5.3 2.8 2.4119 38.1 4 5.0
4.6 2.296 9 43.6 5.0 5.2 4.8 2.4119 34.2 6 5.2
4.1 2,296 9 43.6 5.0 5.0 4.4 2.2274 38.1 5 5.0
5.7 2.296 9 38.1 5.0 5.0 3.7 2.227 4 38.1 4 4.8
4.1 2.296 9 38.1 4.8 4.8 5.2 2.2274 34.2 6 5.0
3.6 2.2969 38.1 4.8 4.6 4.3 2.2274 34.2 5 4.8
4.7 2.296 9 34.2 4.6 4.8 3.3 2.227 4 34.2 4 4.6
3.9 2.296 9 34.2 5.0 4.6 4.3 2.516 5 34.2 6 5.4
3.3 2.296 9 34.2 4.6 4.6 4.8 2.2274 43.6 S 5.2
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Fig.1 Mix design of semi-rigid base for concrete

pavement based on anti-erosion performance
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Tab.5 Passing rate of aggregate gradation %
- F AR (mm) K8 it B
31.5 26.5 19 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
1" 100 100 84 73 65 55 30 25 20 13 7 4 3
2* 100 90 70 63 50 50 24 20 15 8 6 5 0
3* 100 100 100 90 83 75 44 30 20 17 12 8 3
4* 100 97 91 88 71 64 44 20 15 8 10 9 4
%6 7d3EH28 d R A IC M E ¥ BUME 5 &%

Tab.6 Measured value and predictive value of
7 d strength and 28d erosion

28 d MR H/g

7 d 3R B/ MPa

&®Ee M WM Gag T WM FER
& E WHE i-} {11 A
1* 9.1 1.8 4.0 4.2
2 39 a7 Z00 g 4q 40730
3 185 19.7 .5 3.1
+20.0 3.0-4.0

4' 1.8 12.6 4.2 3.8

(NEAEEXMMXRPIE B 28 d W
BIEF 7 d 3R BEFE DK RIB S+ B E LRI ER
HEOAR R, R THREXE28 4
M BARET 10.0 g, EB3CiK 28 d WRIBAET
20.0 g, PR35 28 d SR EAMET 30.0 g 98
AFEEEEERTRHTREER, BHENTF
HELE BCE PREETIREREESH
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Mix Design of Semi-rigid Base Material Based on Anti-erosion Performance

SHENG Yan-ping'**, LI Hai-bin’, CHEN Shuan-fa '

(1. School of Materials Science and Engineering, Chang' an University, Xi’ an 710064, China;2. Engineering Research Center of
Transportation Materials of Ministry of Education, Xi’ an 710064, China; 3. Department of Architecture and Civil Engineering,
Xi’ an University of Science and Technology,Xi'an, 710054, China. )

Abstract: Pavement slab with cavity caused by poor anti-erosion performance of semi — rigid base material is
the main cause leading to damage of cement concrete pavement. Although requirements of the anti-erosion per-
formance and stiffness of the base material are put forward in the existing design specification of cement con-
crete pavement, it is only limited within qualitative requirement level. The design index and standard of semi-
rigid base material are put forward according to the experiment results and literature research. Gray system
theory is used to establish erosion and strength prediction model of semi-rigid base material, and several pre-
diction formula of erosion and strength are developed. Finally, the material composition design method of
semi-rigid base based on anti-erosion properties is proposed. Test results show that the semi-rigid base de-
signed with this design method has good performance.

Key words:cement concrete pavement; semi-rigid hase; anti-erosion performance; mix design



