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Influence of Increasing Fibers on Mechanical Properties of UHPC
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Abstract: To study the change law of mechanical properties of ultra-high performance concrete (UHPC)
mixed with fibers, the compressive strength and flexural strength of UHPC mixed with single fiber and
double fiber were studied by an indoor test method based on a high-rise residential building project in
Chongqing. The results indicate that under the conditions of single fiber and a period of 56 days, when
the single content of basalt fiber is 0. 38%, the single content of glass fiber is 0.38%, and the single
content of polypropylene fiber is 0. 18%, the compressive strength and flexural strength of basalt fiber
UHPC, glass fiber UHPC, and polypropylene fiber UHPC are the largest. Under the conditions of
double-doped fiber and a period of 56 days, when the content of basalt fiber is 0. 38% and the content of
glass fiber and polypropylene fiber is both 0. 18% , the mechanical properties of basalt-glass hybrid fiber
and basalt-polypropylene hybrid fiber UHPC can be effectively improved. In the design of building
structures, the section size, reinforcement method, and connection structure of components should be
reasonably determined according to the mechanical characteristics of basalt-glass hybrid fiber and basalt-
polypropylene hybrid fiber UHPC to improve the utilization rate of structural space.

basalt glass fibers; polypropylene fibers;

Keywords: ultra-high performance concrete; fibers ;

compressive strength ; flexural strength

0 38

8 = PE BB R BE - (ultra-high performance
concrete, UHPC ) # H] T JZ SR L5 4, 1
UHPC HB AR FR R A 27 4, AT i 25 st R 5+
APTIRSR BE MBTHL P RE . A BESE UHPC 8 A L1 4
[ dc B A BRAR T X e ) P T A R B L I

[MEERN] £ AR, S LRI, E-mail : yasuo999@ yeah. net
[ Y7 HEA] 2025-01-05

PSRy PR REHEAT T 5T, 45 R 3R W, fL AR T
o LE e B e 0 T A TR B AR LR DAL T A A
S B BT AERE I 5 BRI A5 BESE T UHPC gl )
RE, 45 SRR, SNET 4k BE A R PR 2L 48 K | AT 1Y
s UHPC Hi AR ; 0 550 R % N IR A 52
TLFYEIR S UHPC Bl S vERg ; w4 e R H]
= NI IS TR 44 £F 2 % X A HLU RS UHPC
PEREISZIR ; LS 5245 BIF S T £F 2R 2% UHPC it



140 s THAR (330

5 54 8

SRS PR R B, 5 R R, YL 4k 1B R e,
UHPC §" W/, DL b2f il = i et o 1
L YEIRE UHPC F12- R RE, (H R V5 L B 41 4k A XL
BEFYE UHPC J)2- PR BE RN L 43T .

f£ UHPC 3T ZEgl 5 O AR T AT
UHPC FL & i it SRR T THIESY , 45 5 R M, 1k
SR N] BE R UHPC PERE , R RIS R %
PRk, X UHPC Be & Fe i ik A7 T 5% s 1
FZHESE R T ARFEA X UHPC L 1E REAY
SO S5 R BT 1B A BB AL R UHPC
U IR 5 I 52 4 X AN Tk UHPC A Heatt
T T, 45 R R W], WA 2 AR B 45 o % i i
ok UHPC Jy2fbefbssmm 2 At 5 R Ak
S 1Ok R RUER D 43 351 38 43 BBCA 7K 08 R 4 Tl A
il UHPC, & T B & MR R AME IE ) 218 7%
BRI UHPC s 5 B4 R RN 411 R 0k B A b R 47
T8, A S % BUIRAS T UHPC Wk T3 A
b, DA L2E#% UHPC Fid & Heilt 4T T kST, I X
bk TZIAT T 4381, SR, AN [ Fh A £F 2 545 A
XABIIXT UHPC J12#PERE R e F se 45 /0, 2T
M AR SUKFEE IR /N S R TR, RIE
PREE/AT UHPC Hf B35 2 2 F1 NS 2 4 i 1R 5
JE R AR AR
1 TSR

FIRH N RS TR IS 32 e 2 i
Bapr M 15 2 R 1 2, SRR 5. 691
10°m?” , ol b SR i AL 4. 463 x10°m” | M F & 51
TR 1.228x10°m? , EE 4544 TE Xy HE Z2-55 J) 4%
LER, TR SF RO — 2, IR BE - e B 29 9. 62 %
10%m? , GRS 59 3 8 A AT Bl A 3 4 X I
K H UHPC, 8 i 38 N 2F 4E 428 5 UHPC Ji2- 1 hE.
2 REHER
2.1 R K

KUPERH P - 0 52.5 58 ik fREE 7K JE , 28d $iT
FESRE R 59. 6MPa, #B5 B ARy B Ay, B K
F Gy IR, Bl 1.86% , Bk ARk it A
0.95%, K405 B Ry KR RD ) 40 B B R
2.6, RARYC R AT, PERBHEARAT B RO 2R M Rt
FAC R AT R 10 ~25mm, SEHUT 3 FheT 4,
Iy LR Y B ET YRR M 7 4, an el 1
iR, KiAHL4ERK 15mm, HAR 17, Spum; 3% 55 27
K SOmm, EAR 17. 2pm; BINELF 4K Smm, HAE
30pm, I7K FIR FH R R R ISR 7], 28 AR, 98K
#>30%,

UHPC JEARAC & K YE « B8R - Bk K

e N
¢ RAMLT

b BEFET 4t
B1 FEwr

Fig.1 Fiber material
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Table 1 Experimental dosage design

e TR ALY Tl ws 2T 4k RIS 4t
B/ % B/ % B/ %
U-0 — — —
U-X18 0.18 — —
U-X38 0.38 — —
U-X58 0.58 — —
U-X78 0.78 — —
U-B18 — 0.18 —
U-B38 — 0.38 —
U-B58 — 0.58 —
U-B78 — 0.78 —
U-J18 — — 0.18
U-J38 — — 0.38
U-J58 — — 0.58
U-J78 — — 0.78
U-X38-B18 0.38 0.18 —
U-X38-B38 0.38 0.38 —
U-X38-B58 0.38 0.58 —
U-X38-B78 0.38 0.78 —
U-X38-J18 0.38 — 0.18
U-X38-J38 0.38 — 0.38
U-X38-J58 0.38 — 0.58
U-X38-J78 0.38 — 0.78
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Fig.3 Mechanical properties of UHPC with
single basalt fiber
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Fig.4 Mechanical properties of UHPC with single
glass fiber addition
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Fig. 6 Mechanical properties of UHPC with

basalt fiber and glass fiber content
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Table 2 UHPC compressive strength under different
basalt polypropylene fiber content

R E/ MPa
W /d
U-X38 U-X38-J18 U-X38-J38 U-X38-J58 U-X38-J78
7 83.90  93.53 85.37 71. 69 63.97
28 94.51  105.77 95. 81 87.54 83.47
56 108.60 119.00 109. 13 93. 62 91.01
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Table 3 Flexural strength of UHPC under different
basalt polypropylene fiber content

. WOPLITRE/ MPa
% H1/d
U-X38 U-X38-J18 U-X38-J38 U-X38-J58 U-X38-J78
7 15.72  15.77 15.27 14.94 14.18
28 19. 48 19. 60 18.92 18.21 18.00
56 20.95  21.19 19.57 18.76 18.15
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