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Construction Technology of Reactive Powder Concrete Prestressed Box Girder

WANG Xiaojie
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Abstract: At present, high-strength and high-performance concrete has some disadvantages, such as low
flexural strength, large brittleness, and poor volume stability. Reactive powder concrete (RPC) is a new type
of material, which has good mechanical properties and high impermeability. It can reduce the amount of
concrete to a greater extent and reduce the weight of the structure, achieving the purpose of safety, reliability,
and cost saving. This paper applied RPC to highway prestressed box girder. Through the innovation and
optimization of mix ratio, the change in traditional transportation technology, and curing technology research
of steam curing shed, it effectively shortens the pouring time of RPC, ensuring the pouring quality and
strength.
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Figure 1 Construction process flow of

prestressed box girder
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Table 1 Mix ratio of reactive powder concrete kg/m’
K K g U7k 5 LT Y K
851 255 996 21 157 199
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Table 2 Influence of water-binder ratio on

strength and fluidity

K wokA e PURSRIE/MPa b i 5)
(W/C) HWH/% L 2d 3d J#/mm
0.20 2.6 90 “CIK 84.1 97.2 230
0.18 2.6 90°CKkFE 111.6 112.6 220
0.16 2.6 90°CKFE 126.8 136.8 200
0.14 3.7 90°CAKFE 136.6 152.0 160
x3 FEZKELRMSE LLGIX R 3 ERm

Table 3 Influence of sand mixing ratio with the same

water-binder ratio on fluidity

B L A7) K  PUERRE/MPa R R Eh
ey hw g (W/O) 2.d 3d J¥ /mm
01 06 03 0.14 136.6  152.0 160
02 06 02 0.14 1345  149.8 170
03 05 02 0.14 140.2  156.3 180
03 04 03 0.14 138.9  155.1 180

(3) H Xt F RPC IR % + P I J Bl 2 i 4
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Table 4 Results of gravel screening

i L./ S Fuk BeAl LIX BRALILIX
mm WYGEHT  BEA R ¥ [F] 11 il
4.75 0 0 0~10 0~10
2.36 0 6.4 5~35 0~25
1.18 0 49.2 35~65 10~50
0.6 20.7 74.0 71~85 41~70
0.3 96.6 90.6 80~95 70~92
0.15 99.7 98.2 90~100 90~100
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Table 5 Test results of fine aggregate packing density

s T A B 11 5 MR/

3 270 1*wh (kgem™?)
1 0.10 0.6 0.30 1505
2 0.20 0.6 0.20 1517
3 0.20 0.5 0.30 1525
4 0.10 0.5 0.40 1494
5 0.30 0.4 0.30 1482
6 0.00 0.5 0.50 1462
7 0.15 0.6 0.25 1520
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Table 6 Performance indexes of polycarboxylic acid

superplasticizers with different formula and dosages

2% B 3B 4% B i

B prm wEE/ PR WE/ PURE/ SRE/

IBl 7K 51

S
& /mm MPa J¥/mm MPa mm MPa
1 250 1451 360 152.4 510 146.5
(IR 2 265 150.3 400 143.3 515 150.4

3 255 145.3 375 148.2 500 151.8
1 265 147 .4 360 146.3 490 145.5
fit 2k 2 275 145.4 435 152.8 580 152.7
3 310 152.8 405 149.3 520 152.8




144 ¥ 4k

~ %

2024 5

(5) 5450 H T4 4 44, AW 58 26 PR IE K U8 L i
B BB AN A L5 R R SR I AT T L 6 A
Y HEAT T 2 W08, DT B 2 H A5 R R
S RE AR BE 09 R A A O T VR P 8 Gk B B AR IR
Ao St ZAH K X, e &8 RPC130 1R EE 1 id
AR TR

KT BARENRPCIIERLTHLL

Table 7 Final RPC130 concrete mix kg/m’
KU wEK MBS R AR wLR4E Ok WUk
851 255 318 530 212 157 155 44
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Figure 2 Schematic diagram of steam curing shed
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Figure 3 Assembly and forming of curing shed
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Table 8 Influence of curing period on intensity

FAEJW /A PURSRE/MPa|| FRAEEM/A - BURSREE/MPa
Pr 51.4 3 156.7
1 90.5 4 158.4
2 138.8 5 157.2
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