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Preparation and engineering application of UHPC with machine—made sand and basalt
Yu zewen, Peng Jianqiu, Yuan Feifei, Du Bing, Yu Lu
( Sichuan highway and Bridge Construction Group Co., Ltd, Chengdu, 610041, P. R. China )

Abstract:  The steel—concrete joint section of the Steel Arch Tower of the main bridge of Pengshan Minjiang River Bridge was designed to use
epoxy resin concrete for prestressed tension end sealing, but after trial mixing, the epoxy resin concrete has poor fluidity, low strength and small volume.
Considering the turnover of the silo, the convenience of construction and economic benefits, the existing conventional raw materials are used, and it is
proposed to use natural curing machine—made sand crushed pebble UHPC to replace epoxy resin concrete for pouring. In order to meet the
requirements of high fluidity, high crack resistance and low cost of concrete, the effects of the type of fine aggregate and the content of 5—10mm crushed
pebble instead of fine aggregate on the workability, mechanical properties, volume stability and early crack resistance of UHPC were studied. The results
show that the workability, volume stability and early crack resistance of UHPC are significantly improved by using 0—4.75mm natural sand and
manufactured sand instead of 0—1.25mm quartz sand, but it is not conducive to mechanical properties, and its 28 day strength is reduced by about 18.3%
and 12.4% respectively; With the substitution of coarse aggregate increasing from 0% to 30%, the workability, volume stability and crack resistance of
UHPC are significantly improved, and the ultimate strength of UHPC can be increased when the content is 30%; Adding coarse aggregate can effectively
reduce the viscosity of UHPC, but the substitution of coarse aggregate is more than 30%, which is not conducive to the dispersion of anti cracking fiber.

Through the above research, the prepared UHPC has a slump / expansion of 270 / 700mm, an inverted slump cylinder emptying time / t500 time of 38,

a 7d / 28d compressive strength of 103.2mpa/129.1mpa, and a 28d drying shrinkage of 258 X 10—6, with excellent economic benefits, has been

successfully applied to Pengshan Minjiang River Bridge.
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Fig. 1  General layout of Pengshan Minjiang River Bridge
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Fig. 2 Steel concrete joint section of Steel Arch Tower of Pengshan
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Tab.3 Type and performance index of UHPC fine aggregate
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Fig. 3  Effect of fine aggregate type on compressive strength of UHPC
OILAEMERE
RT3 A0~ A2 4L, SR ALRIAR 0 ~ 4.75mm RIRAD |
BURIEPHCBREFRAR O ~ 1.25mm BAT3ERP) , UHPC #9 TAEMERERL
LR, WREEBOTEOR . WTREREN 0~ 1.25mm MASERD I
RAPBK, BB SR EE LA, FEAAZET UHPC
Whbkies | KR E ., WA UHPC AP BUC KRG,

WHERE . ¥RBE/Y B 270mm. 710mm FEEZE 260mm. 680mm,
B B YRE R A A . TS00 BRI 6s FRIRE 5s, stk 1k
BN, R — B 3 BN AR RLIE B AL 70 [ i Y
W, FHEEE RS — e, (ARREPHUSRL LD
HERTIRRRE A, R TR LR

@F1% Rk

IYHRIR 3 A, AL 4IRARES UHPC f9 7d . 28d 38 EE4: 5148 AO
I ABERS UHPC FEIK T 27.0%. 18.7%, A2 ZAHLHIES UHPC 4 7d .,
28d SRAEA A A1 LRIRED UHPC 3K T 15.0%., 7.3%., BEHHR
A5 v ) A1 DR RS HRATT B Al e for 2, (VRE R B 2 R
W HURIRP I TAREP R MRS, & — e, SRR
B, HFIT UHPC SR ERIK

Qi Ak

ST 3 A0~ A2 4, 0~4.75mm [9FRIRES . HLEIED UHPC 114
28d TR . FUNHTRMERERIEL 0 ~ 1.25mm A TEE B,
BOR P AISERPRAR IR, SERMAB R E RIS, BB B
gl —E R LA T UHPC Ye4E, ¥G3% T UHPC i AR,

3.3 HARHERACEIISE

{RFF UHPC BLA LS BOREE, LA S ~ 10mm BEREEGE A B AL
WinB R MR R, DR TR, 2tk RERE
P RBUHE A AR, DT RHB RN UHPC £WiHEREM
R, UHPC HIARRHUR S RE L% 4,

4 UHPC AR R M REFE bR

Tab. 4  Substitution amount and performance index of UHPC coarse aggregate
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Fig. 4 Effect of coarse aggregate content on compressive strength of
UHPC
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Fig. 5 Group A2 expansion test Fig. 6 Group B3 expansion test
Fig. 7 The fiber dispersion effect of B4 group was poor
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Fig. 8 Sealing part of prestressed tensioning end of steel-concrete joint

section  Fig. 9  UHPC pouring
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Fig. 10 UHPC pouring temperature test Fig. 11  UHPC formwork
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