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Abstract

The ultra-high performance concrete (UHPC) was modified by adding different latex contents ce-
ment ratios and different S/E ratios (the mass ratio of solidification agent and epoxy resin emul-
sion, the same below) of polymer; the hydration rate of the modified UHPC was researched; the
microstructure of the modified UHPC was observed by SEM and the pore structure of the modified
UHPC was analyzed through mercury injection method (MIP). The results show that the polymer
accelerates the hydration speed of the modified cement paste in 0 - 6 h, and plays a role of inhibi-
tion in 6 - 15 h and after 15 h. When the S/E ratio was 0.5, the epoxy resin emulsion exists as over-
lapping fibers after being solidified. The average pore diameter of modified UHPC increases with
the increase of polymer content, while the porosity increases before decreasing; the flexural
strength and the ratio of compressive to flexural strength decrease, and adhesive strength in-
creases. When the content of polymer is 15%, the adhesive strength reaches 2.75 MPa.
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Table 1. The compositions of polymer modified cement paste

=1 BAvtkieRIEER

Sample NO. Cement (g) Silica fume (g) Superfine cement (g) Water (g) Polymer (%) Epoxy resin (g) Solidification agent (g)

PO 3.6 0.2 1.2 2.5 0% 0 0

P5 3.6 0.2 1.2 2.37 5% 0.16 0.09

P10 3.6 0.2 1.2 2.24 10% 0.32 0.18

P20 3.6 0.2 1.2 1.97 20% 0.64 0.36
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Figure 1. The normalized heat flow of cement paste of different
polymer to cement ratios
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Figure 2. The normalized heat of cement paste of different polymer to
cement ratios
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Figure 3. The SEM photographs of modified UHPC of different S/E ratios
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Table 2. The compositions of UHPC of different polymer to cement ratios
= 2. FREIBRELH) UHPC 4K

Sample No.  Water (g)  Polymer (%) epoxyresin(g)  solidification agent (g)  Average pore diameter(nm)  Porosity (%)

MO 166.5 0 0 0 33.8 6.05
M1 154.8 2.5 15 7.5 50.8 5.55
M2 143.1 5 30 15 60.2 531
M3 1314 7.5 45 22.5 60.6 6.38
M4 119.7 10 60 30 75.4 6.43
M5 108.0 12.5 75 37.5 93.5 7.74
M6 137.4 6.7 30 30 129.3 4.70
M7 140.1 5.8 30 225 101.8 431
M8 1455 4.2 30 75 48.3 521
M9 148.2 33 30 0 67.9 4.37
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nm; B & 5(b) AT LR, ALBREE a3 K S5 8N, ME AR 0.5 B, Stttk UHPC (i FLER 26k 2 i sl
5.31%; KT 100 nm (#5745 F 5L LA7] B Bt 2 [ AR Eb i T v 2 e s s ek N ka3, eI g ol 0.5 ik
s BAELA MRS EAFM L, 50~100 nm 2 (8 1)/ E FLI S /N 50 nm (1205 FLATVN
T 20 nm EREFL AT o oA e [ G EE R S S BRI, ZEREL IR 0.25 BhA R K. 25 ATk, RS
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Figure 4. The average pore diameter and porosity of modified UHPC of different polymer to cement ratios
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Figure 5. The average pore diameter and porosity of modified UHPC of different S/E ratios
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