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Residual Mechanical Properties of Ultra-High Performance Concrete Doped with
Copolymer Formaldehyde Fiber Exposed to High Temperature

HE Yuexiao', HUANG Weirongl, GUO Jiangchuanl, CHEN Hangz, YAN Maohao®, WANG Jiao®
(1. School of Material Science and Engineering, Chongqing Jiaotong University, Chongqing 400074, China;
2. School of Civil Engineering, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: The residual mechanical properties and microstructure of UHPC mixed with 6, 8, 12 mm copolymer formaldehyde fiber
and steel fiber after high temperature were studied. The test results show that at 400 °C, only plain concrete bursts. At 500 C, the
steel fiber UHPC specimen burst, while the UHPC specimen with single copolymer formaldehyde fiber and mixed with two kinds of
fiber can still maintain relatively integrity, and the latter has higher residual strength at high temperature. SEM and pore structure
show that the copolymer formaldehyde fiber in UHPC can be closely bonded to the matrix after steam curing at high temperature. The
pore formed by fiber melting at 165 ‘C can effectively relieve and release steam pressure, keep the concrete matrix intact and prevent
it from cracking at 500 ‘C. The research results reveal the mechanism of the copolymer formaldehyde fiber on the high temperature
performance of concrete, which has great reference value for its application in UHPC.
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Table 1 Cement physical properties

Setting time/min

Compressive strength/MPa Flexural strength/MPa

Density p/(g-cm ™) Standard consistency water consumption/%

Initial set

Final set 3d 28d 3d 28d

3.12 27.1

272 27.7 49.1 5.5 7.7

1.2 E&tigit
LS TE N AN UHPC AR szpr TRZ
6 M AE G R G A L% i B, 2% GB/T 31387

—2015 GEMERmARREE L)Y 1S, RHYEE g
HE4T UHPC & Hi%it. UHPC BE&HEWE 2,
B 435 NAE 0 S JR ket 28d J1# 1 RE WL 3.

%2 UHPCE &L

Table 2 Mixture proportion of UHPC kg/m™
Cement Sand SF FA BFS w Superplasticizer
880 1155 132 44 44 198 13.2

Remarks: 1.Fiber content is shown in Table 3.SF-

Silicon fume; FA——Fly ash; BFS

Water.

Blast furnace slag; W-
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Table 3 Situation of different groups of UHPC mixed with fiber and its mechanical properties for 28d

Groups Volume fraction of fiber/% 28 d compressive strength/MPa 28 d flexural strength/MPa 28 d splitting strength/MPa
Non-fiber 119.9 14.87 11.31
GJ-6 2.75 145.7 16.45 14.21
GJ-8 2.5 146.8 16.54 14.91
GJ-12 2.0 140.3 14.02 11.45
G 2.0 149.7 20.13 15.32
GJ-6+G 1.0 each 1333 18.11 13.89
GJ-8+G 1.0 each 139.9 16.35 12.35
GJ-12+G 1.0 each 145.1 15.75 11.75

1. Fiber was added on the basis of Table 1. Properly adjust the amount of superplasticizer to make the slump flow of different groups of mixtures at 700—730 mm;
2. “GJ-X"means UHPC doped with X mm co-formaldehyde fiber singly; “GJ-X+G”, that is, the UHPC mixed with X mm co-formaldehyde fiber and steel fiber;

“1.0 each”indicates that the proportion of the two kinds of fibers is 1% respectively.
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Fig. 1 Appearance of different types of UHPC after high

temperature cycle at 165 ‘C
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Fig.2 Volume mass change of UHPC after different thermal cycles at different temperatures
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Fig. 3 Volume mass change of UHPC after different thermal cycles at different temperatures
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