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Study on Preparation and Properties of Low — shrinkage and Early — strength Ultra — high Performance Concrete
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Abstract: Aiming at the problems of low early strength and large shrinkage in the application of ultra — high performance
concrete (UHPC) in bridge joint engineering, the influence laws of sulphoaluminate cement (SAC), gypsum, tartaric acid,
lithium carbonate and shrinkage reducing agent on the workability, mechanical properties and volume stability of low — shrinkage
and early — strength UHPC were studied. The results show that UHPC with 30% SAC and 6% gypsum has good mechanical
properties and volume stability; 0.3% tartaric acid and 0. 02% lithium carbonate can improve the workability and mechanical
properties of early — strength UHPC; adding 1% shrinkage reducing agent can significantly reduce the autogenous shrinkage of
early — strength UHPC. The prepared low — shrinkage and early — strength ultra — high performance concrete has a compressive
strength of more than 40 MPa at 4 h, more than 120 MPa at 28 d, autogenous shrinkage less than 160 x 10 ™% at 72 h, and
drying shrinkage less than 110 x 10 ™® at 28 d. Research findings can provide references for related applications.
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Table 1 Mix proportion design of low — shrinkage and

early — strength ultra — high performance concrete / %

i & et ‘ :

OPC SAC GGBS SF  Q GYP S (AR BRERA
A-1 65 15 10 10 100
A-2 55 10 15 10 10 100 0.1 0.010
A-3 45 20 15 10 10 100 0.1 0.010
A-4 35 30 15 10 10 100 0.1 0.010
A-5 25 40 15 10 10 100 0.1 0.010
B-1 35 30 15 10 8 2 100 0.1 0.010
B-2 35 30 15 10 6 4 100 0.1 0.010
B-3 35 30 15 10 4 6 100 0.1 0.010
B-4 35 30 15 10 2 8 100 0.1 0.010
B-5 35 30 15 10 10 100 0.1 0.010
c-1 35 30 15 10 4 6 100 0.1 0. 005
c-2 35 30 15 10 4 6 100 0.1 0.015
C-3 35 30 15 10 4 6 100 0.1 0. 020
C-4 35 30 15 10 4 6 100 0.2 0. 020
Cc-5 35 30 15 10 4 6 100 0.3 0. 020
C-6 35 30 15 10 4 6 100 0.4 0. 020
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Fig.1 Mechanical properties of UHPC with different SAC dosage
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Fig. 2 Drying shrinkage of UHPC with different SAC dosage
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Fig. 3 Mechanical properties of UHPC with different gypsum dosage
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Fig.4 Drying shrinkage of UHPC with different gypsum dosage

[IE, MBS all, BEH A HB RS, it
WIS A BRI N, 2% A EB R, TERE 1
WNER AR BLA D RO MR, SAOFBRIESE
10% i, AT L& BUK A ™ 1) 2 i B 36 S B AR 55
BLA A, oA ZE AR AR KA K P URL AT 1) 22 FE
R, EREMREL KIS . ik A5 TR J5 ) & A=k Ak
AR PRI/ VA = O Y R 1 S R S T
i IR ERE . WRARTERE L & SEM 40 Hr, £ &
HBRN 6% o
78 [

A (<10
z

_
w
~
S

(e) 10%

5 AEHRAEBEK UHPC SEM
Fig. 5 SEM image of UHPC with different gypsum content
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Table 2 Working performance of UHPC with different dosage
of tartaric acid and lithium carbonate

G B4 38/ mm 20 min i3} &/ mm
C-1 265 224
C-2 240 185
C-3 225 130
C-4 246 185
C-5 258 240
C-6 266 256
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Fig.7 Mechanical properties of UHPC with different dosage of
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