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Experimentd Study of Concrete for Utra-thin Whitetopping Pavement

MA Biao', HU Chang-shun', LUXue-min®, LI Cheng-cai’
(1. School of Highway, Chang, an University, Shaanxi Xi an 710064, China;
2 Tongchuan Highway Management Bureau of Shaanxi P. R, Shaanxi Tongchuan 727000, China)

Abstract: Indoor experiments of strength and fatigue performance are conducted to compare three types of fiber reinforced concretes with
ordinary cement concrete Some results are brought forward. Flexural tensile strength of concrete is evidently improved by the steel fiber
and the mesh polypropylene fiber Mixing three types fibers into the concrete can increase the flexibility of the concrete, especially two
types of polypropylene fibers, mesh and monofilament. It is of great benefi to impwove the siress condiion of UT'W. The fatigue life of the
mesh polypropylene fiber reinforced concrete increase evidently and steadily within the range of stress ratio between 0. 65 and 0. 90. This
indicates that the mesh polypropylene fiber have more effects on ncreasing the flexibiliy of the concrete, and can be used to UTW pave-
men.

Key words: Ultra-thin whitetopping; Fiber reinforced concrete; Strength performance; Flexibility; Fatigue performance

(Ultra-Thin Whitetopping, )
UTW) , Urw
(5~ 10cm) (0.6~ 2.0m), urw
1991 UTW
, 30
[1.2,4 1
1.1
( ), 4254
, 1
, 1.2
: 2002-10-4
(2001002)

(1972-), , , .



UT'W

, 20mm) I (5~ 10mm)
, 20mm, I (10~ 2~ 4
1
(MPa)
(%) (%)
3d 28d 3d 284
6.5 5.4 3h(9m 4H05m 3.75 6.32 %.0 35.7
2
(mm) 25 20 16 10 5 2.5 1.25 0.63 0.315 016 0075
95.7 89.7 81.7 635 21.0 6.1 0
(%) 97.2 80. 1 62 8 325 0
3
(%)
(f ent®) (%) (g em?) (%)
I I
271 0.5 1 48 11.6 42 4.0
4
(g em’®) (%) (%) (g a’)
2.6 25 1 1.42 2.2
1.3 30, 7. 8 em’, 1%
Fibermesh s
N(R) : 2% ( ) 50, 0. %g/m’
1.4 Hoechst AG
3 (Dolanit 18)
3
’ 30mm, N 3kg/m N 6
Fibemmesh 5
80~ 100ksi 160~ 170°C 3 5kN/m2 091 12~ 51mm 590°C
Dolanit 18 6
(mm) (g/ e’ (%) (MPa) (%)
2 1.18 14~ 20 330~ 413 <2
UTrw 7
2
(ASTM C 150, TYPE 1) 440~ 480kg'm’
Urw (#8, 20mm) 1050~ 1100 kg/m?
7 600~ 700 ke m?
0.33~ 0 39
> 4%~ 6% (1.6%~ 2.5%)
1 8 kg/m?
(HRWR) 3550~ 4000mym?
200~ 600 mJ m®
78mm, HRWR 60~ 90 mm
> 4 5MPa
27~ 50 MPa
8 2300 kxg/m3




2003 6

(kg m*) 8
Fibemesh Dolanit (' mm)
416 655 1248 146 83 0 0 0 21
416 655 1248 146 8 78 0 0 12
416 655 1248 146 8 R 0 0.9 0 17
416 655 1248 146 83 0 0 3 9
3 87. 7%, d 28d 86. 8%
82.3% 89.7% 83.6% , UTW
« ,
» (JTJ 053-%) 4 d ,
1 2 ; ,
9 3. 6% 1.5%,
(MPa) (MPa) , 2.5% 10. 3%
7d 28d 7d Bd (% 10°MPa) 4 28d ;
558 618 329 379 3.98 ,
578 116 33.4 406 3.01 ; ,
566 113 330 368 2.69
159% 15.4% 0.3%,
544 6 29.5 353 2.71
: 7.1% ,
y 2. 9% 6.9% S
£ 6 Fibermesh
I. 3 s 5
g,
-
3 3 180d s
£ 2 ,
' 3.01 x 107 ‘MPa 2. 69
g % = 10 “MPa 2,71 x 10° * MPa,
’ 75.6% 67.6%  68.1% s
45 ?
40 = s , UTwW
R @rcc
238
s 3 & SFRC
b L] N
B . B8 FMRC 4
H @ PIRC
B 0 15em X 15em X 55an
5 10cm* 10cm X 55cm , MTS (485
0 )
2 : 10Hz,
, R= 0.1, S 0.65
28d 6. OMPa ( 0.70 0.75 0.80 0.90,
5.75MPa), 28d 35. OMPa, 6 : ,
7d
28d N0.2% 80.7% 719.4%

10



UT'W

leS= lga- BlgN, , W eibull
) S 5 a B 2 2 g)%
5 N, ’ 10 3
10
15em % 15emX 55an 10ecmX 10an X 55e¢m
0% 182 8
08 854 lgS= lgl. 130- 0. 04841gV, 38 lgS= lgl. 048— 0.0422kN,
07 31 , 2161 ,
0 21528 R2= 0 9767 L4570 R?= O 9854
065 114461 99971
0% 731 133
08 3424 1289
leS= lgl. 301- 0. 06021 leS= lgl. 131= 0.0485kN
a7 5395 B . Al 4195 B X BN,
070 20002 R7= 09484 13715 R*= 0 %891
065 158253 126080
0% 587 87
08 3050 749 )
leS= lgl. 230~ 0.05251 lgS= lgl. 071- 0.04141lgN
a7 749 B . Al 5438 B X B
a7 46387 R"= 0 9765 31192 R*= 0 929
065 246312 178589
0.00 L e 0.00
-0, A
0.02 I M a R ol 002} AXER 0 AR o W
-0.04 -0.04 +
006
w -0.06
» 008 f % 008l
010 1 010
012 1 012 f
014 | ol
-016 3 -016 |
018 018
020
. 020
200 25 30 3 . .
15N 40 45 50 55 20 25 30 35 40 45 50 55
g V¢ 1§ N
(15em X 15cm X S5cm/h i) (10cmX 10cm X 5Scm/ )
3
2
a ) , 3
15.13%  8.85%, 11) , ,
7.92% 2. 19%,
2 2 2 2
B 0.65~ 0.9
, 24. 38% 8.47%:; , , ,
, 14.93% , s
1.90%; B , s
2
s s S> 5
0.75~ 0.85
R ; , (1) Fibermesh

11



2003 6
11
pPcC (%)
S pPCC SFRC PFRC SFRC PFRC
0.90 110 37 458 11 385 66 316 8 19. 8 2511 78.9
0.85 358 143 1182 360 1145 263 230 7 151. 4 20.2 83.6
0.80 1251 602 337 1257 3632 1137 158 7 108. 6 190.3 88.8
0.75 4747 2780 9456 4754 12419 5405 99 2 710 161.6 94. 4
0.70 19747 14259 29748 19719 46217 23613 50 6 383 134.0 100 7
0. 65 9129 82555 101879 90884 189601 171387 116 10 1 107.7 107. 6
2 2
; 2 2 2
3 ? 2 2 2
? ? ’ ’ ’
Urw : ,
(2) Urw
P 5
2
) 5 B [1] Charles J Churilla Ultra-Thin Whiteopping [ J] . Public Roads, 1998,
5 62 (2) .
, [ 2]  Speakman JN.Sott III Ultra-Thin, Fitber Reinforeed Overaysfor Urban
Intersedions [ R'] . Washington: Transportation Research Record,
2 2
TRB, Natbnal Research Council, 1996.
0. 65~ 0.90 ,
[3] Cole L Ulra-Thin Research Advances Whitetopping Techmology [ J] .
’ Concrete Corstruction M agazine, 1995 (6) .
[ 4] Cole L w, J P Moshen. Ulta-Thin Concrete Overlays on Asphalt[ C] .
( 3) Paper Prepared for Presentation at 1993 Transport ation Association Anng
3
s 0. 9kg/ an al conference, ACPA, 1993
( T) ;
2
(3) ,
2
, [ :
[a - . 200205
4 [2] Asgphalt Pavement Analyzer (APA) User s Guile, Pavement Technolo-
( ) gy [S] -INC
[3] ,
(5) APA R [J] - , 2002, 29 (7): 8- &.

12



