%36 K% 2 M #
Vol.36 No.2

¥ XK ¥ F R
Journal of Hubei University of Technology

2021 4 04 A
Apr.2021

[XEHS] 1003—4684(2021)02-0095-04

21 Yk 15 B 0 = B PETR BE 1 52 5 R R S
L W, FAL, EFE

(AT RFERERALSFRFEFR, H KX 430068)

[H FE] i 3 AR B SerE PPORIN) 4 40 i 8 PR BE £ 0 DU Syt S 8, P52 1 R [l 8 ik i ke PP
21 4 o e ) P TR B 2 S PR RE Y R I L BT S R W X 2 Ak R AR N AT R A AT A SR R OB R R B8 O EL
Wtk PP £F 45 Ak SR BE L BT PR AR IIE L s 2P kB i 100,240 2 300, B o B2 W R 3G, 27 4 2 il 3t 30
FEBT BT 3R B T UR B A - B0 S TR BE L HUTOR R T T 18420 ~254 %, B AL Utk T 2048 i PP 2F 4 5 e b4 R 19 3%
G571, 9800 T BRI B R TR BE L A BTT IR R . TR A A A AR RIS R Y 7 A RN T R

Rl A 7= 4

[XER] BrBI RS L SR 4, Hrirsi,

[FRES%XS] TU528.572  [XER#RIRAS] A

19 fag 20 4F A REBR £5 /K U6 25 i IR % +
DL RF OB 11 22 R AR 2 O 2 e 5 1 A 7
R EAR Z X Z A 1 s T AR R B 0 i
AL I ARG 2P IR E RN . AT
WUAE X — B G — Fh PP PR T R R
S0 B 7% S 45 i 1) Y iR B NS A, o T E
— 5 A TR BE A AR )RR L S = )
MR R B AR AR R 2 AR

1o M K U Bk A M OREBE SC 44 O “ Engineered
Cementitious Composite”, 455 iy ECC, 1992 4E
R K2 L V.C B0 SR BUAH W ) 27 7 4
T2 0 AR SRR T SRR R B AR T
2009 4 2 A E PRI 4 4% & Forbes Xf PVA R Z i
FEOECC 4T T & i, 5l 77 K28 1 & &
AT B A AR 2 5 | A T R B = A R = A i
HEF MR 2 T PVA ECC 17 b Ak 2 #% . 1
FWEE AR TR Y . PVA G4 FEZHDOTH
AT AN\ R B SO BRIE T 2L S K
T3 LT E N PPORINR) £ 4 A 72 R A% L il
A ARRE B B T A AU PVA 9 1/8, 2000
FHTE BB A MM PP 2R 4k ) & 10 MR A 4R R 4
BRAS RIS R . 36 [ R D M 2 4 R St 1y T A
% R 2 L SR T i YR 1 S T S
BT PR UTW., 1991 4%, 3¢ [ 15 3 3L M i 5 107 4
IRTR I UTW T 28 8 A B i D 1 0 7 6 1
FLICRRAE AN A ] 25, [ R SR PR A TR )iz 4

[k EHE] 2020—10—25

HE55 T

TR TR 2, p 50 38 50 0 Ry 7R i A 7 %
T IR IR KA 7 24 R F T SN M £ 4 fif e T AT T
TR 5 7= A B MERT, 2000 4F, 723 R K &
R T TR 07 2T 4 T S D8 SR TR AR AL, DA o Bt
ity 1 AT B RE

AR YR S B0 SR 2R DHLRE 16 Y 7 B Y
PP 27 4k , 38 525 3 i H 3% 1P A URRE B 4k B
U PP 2R 4k 5 K U6 550 R 1k 2 45 G fig 01 s AR
1) 8 58 ) 1 2Pk PP IR B + (HDPFC) 55 3% 3 VR %
AR E L R b eh o A s R KR
T PP 4 firt% R A7 PVA (% 1/8, ffiff HD-
PFC AI7E AR TR RS HE . B AT B ¢
F PP ECC MBS AL AT Z K A LT V CY 8 A
PR

1 Btk PP 45 ExiE B L rIIE5R
MBS

R4 ¢ [5] B Swamy A Naman 4 1 09 & & 7
SRR BRI, 7 40 B ol M PP 4T 4k & 8 X IR B 1 1Y
SR AL B SR IR A ) AR HEAT 3 BT - A 4T 4
TR BE T B R 4 ) [6) PR MR, B U b VR 5 T RN 4T 4
P, R DA F IS ME PP 2R 4 5IR & +
FAREZ 8] B AR XN 3% 5 2) {9 BB ek M PP 2F 4 41
¥ 5] Hoy ) 552 01 75 n G4 — 3505 3) A % IR B
TR PP 2R 4E () ST AR IE 6 AR S B R

A4 3 o i

[E—1E&] X #A996—), H, WILE A N B Tl RE LW 50 A TR 587 1) o A s 490 1 4F 4R B 1
CEFEMEE] ZEALLA969—), L, FHAMPHE A T2 A WL Tl K2 2U4R B 7 18] 2544 3 1 %



96 b I |

I ¥ kK % F K

2021 % 2 4

F, =F.+F,

Horfrs Foo NotE PP AF4EIRBEL T2 )y, Fpo =
oAy s Fp NUVE PPAAEIZM 1. Fr=0,A, ;
F, MR ZW ). F, =06,A, ;

AT CHAE AR A A TR 4 B (R L A T A
A

oA =0;A; +0,A, (D
KO P FBFEBRLUL A, BVt PP 4R 4R % + 1Y
A AL AT S
Gp = 0;07 10,0,

Hbe o, HEcHE PP AFHEIR LR, o, HIREE LK
e

Atk PP AR 4R GE L e E . I S o X
I e B — B 5%

d(osvs) doy
de . do;  dey do,  dey

d(e,v,) do, , I(c,v,) dv,
do,,  dey. do,,  dey.

do . d(osruys) dvi,

|

doy _ ) dvw _
de,,  de,

des = de; = de, s
do . do do,,

de,.  de, " de,
4 E,. =E;u, +E,v.,
=>E, =E;u;, +E,(1—v,) (2)
20 (2) W] UL, E A8 A [ A9 1 0 F . 2ok PP
2 i YR R P B B PP 2R 4E Y N ) S TR R N
(R AR A5 ) 1 0 28 0 s M i 0 L TR G A R 2
W Yt PP R4S AR, WA R Y 2R 4Rk
TR AZ R AR IA R RN T 38 0 £F 4 45 R AT A e X A4S
[i] 151,

2 IHER

2.1 R EH

ARG A M B M PP AT 4k TR E 1 4 AR
MR HE . PO 42.5 KW, —H B IK 512 0.1~
0.2 mm RS 40 A1 B b 538 [ kK L R R v R0
KT PP AR 4 A Y 50 #m et PP
ZF 2 F AN BICAR £ 2 1 B A e ) 0 B R A
T2 o 2 i oKL RS 1L L 3R 5 Bt PP 2R 4 5 K e FE b
B 45 4 B8, Fu XuLi®™ 5 BF58 &0, ok & b
) PP 21 45 5K 4% fil £ 04 112,57, 283 2 9 3% Tl
FEURE fb b B 28 7y 422 fih 1 O 78.1° 1 82.2°, RVl 3 %
TR RS fh A B PP AT 4 o K BT 0 R K IR 42
T, HE5EE PP A4z S 1 s,

X Vl \‘ ‘ 2
,‘Il\

- B B

A I}f“ |
ff !

(a) AL (DBIF (AT
1 2o 2 TR {4k BT SEM R H- Xt L
I T AT, 22 Ah B S Y PP AT 4 3 T R RS
2B KRN, 0 5 5K U 3 A kL KoK g5 A . i
2 AR RS AL A Y R E S
GKUEHM KL, PP LR ARMERE AN £ 1 s,
&1 PPAKEMESHE

#= ZLN001 $i {158 B / MPa 300
AL /um 35 HEfHR /% 4
K J#/mm 6 MR R/ MPa 3793

2.2 BEL

KSR A N W 5% KR = E R B Y
PVA & 2% KK HAE 0.27 46 45 i, 50k 5 P4
Ry 25 e RE . H Rk M PP R 4E AR T PVA 274,
HRAE AT W A BN B9 PP LT 4 & S 7E 3% A2 A
Ak e R B A B B E PP AT 4E S i 052 %53 % s
4% KL 0.29 il B 4. Bl A Hin gk 2,

%2 BEYMNMPPFERELIRSL

L W PP WK
PS5 KB FRBRY, B Y 131324
Al 0.29 0 50 0.362
Bl 0.29 2 50 0.363
B2 0.29 3 50 0.363
B3 0.29 4 50 0.363

2.3 REFIE

ZHFE CECS 13 = 2009¢ £F 4k IR % + iR 56 7
EARUEYS 2 H A JSCE SFAU™ 47 i v 52 25 ) 3
55 AR HilEREAL 3 RSN 100 mm X100 mm
X300 mm kR A AR A2 45 4 14 s A4 R 5 i =0 TR
BE L BEFEALBEFE AR A B R 5 48 £ 4 7
2 AEDRUE LT 2 10 20 SO 6 3 A1 T4 R L A AR
Y 1 Hef I B AR — 0, IR0 U A B P e ) T A 1Y
s H A R TR R — 200 R 3R SR . gk
BRI 49 d. HIVERL RN 2 BoR

(a) i PFid 72 (b) Y s P S50

B2 Bl A A S e



%36 %% 24 X O#.EF

HgEBENRHZMUERE LT T HEEN YA 97

3 WEHERKSH

3.1 REIMK

T8 S 96 1 2o i v AT DL 0 b 3 2 4 o 3 Y
S AR AR AT AT Y S5 v B A A 4 AN W
TN, BT LA HE W 31 25 2 337 W7 B 1R e 7, 5 53] 2 B2
1 B3 A £F i 5 By L 25 4 B B RO Y
5225 BLHH A Z2EE A ML AT B o B S R i

I

(a) AL W 4 48 (b) BLA {4 By 24 8 i

() B2ik {244 (d) B3Ik
3 PR A IR I 0 22 R

Bl 4okt PP 4R 4 &k 2% fEmEk i p1 1A,
BT H AR 2 48 5 2, U0 050 — S 2 BE
SLRE W DL AR 4 33400 2 4 9l B 7 14 75 L 15 h AR TR 8%
JIN 5 B A AN T 3 K, SR 0 G e A A i A 3 0
HZ 5, 2485 55 FE I b 52 HE TR S i, e i SR il
FHR—liH L%, MAKRIBIESWME 3b iR,

B2 il B3 X Fl£F 4t & 5k 300 LA E ik A, A
InEH A A A W AR Ak, B A AN T KL B — AR
Z4LETF 0 0 B, B0 IS BE S T AL T A T T A i
W RS B —E LA A S S A O 7 B 24k
55 10 A A L B TR AR S Y IR B W (R I B rp 244k
B B R AL B A BB TT IR AR A AR R R Ll i
R T AE A W At O e =, a0 2 B0 B K HR
FEAR R W] S B OR , B R G A P, R AR R IE
BWE 3c.d fraw, S HESE Al A, St PP 4 4
F49 107 7 55 YR b I T 1 b S5 [ TR 3 1% L A
M. FrDMRSE b, D i 4o
W 2R B 7 A 0 BRI T, T A B SR R AR
I 3G 0 £F 4 45 3 0] i o axX — [m) 8, B3 3 14 2F 4 &
KT B2, 3c f1 d AT ARRA 1 B3 iR a0k T
B2 H B2 i} 7 35 B e K A7 2% )5 R 9 BRI #2
BE R W0 IR, 27 4 45 5 1 I E BT A 5 B A gk
geiafin, P AL AR AL-B3 BB R, E—

3.2 HERSW

M 3 M 4 el DL - B 27 4 5 5 A 3
T P T 27 7 A R SR L 1 AT o L T B P SRR T
R L 1] o 4 B AT 4R TR AE T BRI

o =
HBHE o

x3 SEMBEp FEBRRIRGERTEERRER

W F4EBE/% HPTRE/MPa ¥
Al-1 0 8.35 8.35
Bl-1 2 15.42 —
B1-2 2 16.14 15.75
B1-3 2 15.68 —
B2-1 3 21.26 -
B2-2 3 19.22 20.34
B2-3 3 20.54 —
B3-1 4 17.45 —
B3-2 4 17.04 17.72
B3-3 4 18.66 -

25

1.26 -

< 20+ 19.22 s 18.66
o] 17.45 1704
E 5k 15.42 16.14 1568
Y
o
s 10
= 8.35

PV E YIS E I
Enis

[ 4 POE R BEHARE

o 2T 4 R U R TR R 2 AN TR SR
S A A R AT AT T R A BT 5 L O HLk
Bl R AT LR A BRI B . A6 L B e
I ARAE 2 1Y 21 4l TC 7k S5 W7 2 7 A ) R AT
B2 F7 1 S BOR SR AT L. T ER T A =
AMBE W T 2T 4 TR R b AR 1] B AR 5%
{BRE 2T 4 73 A ¥ 20 3 HJ7 1800 5 52 71 75 1 — 205 I N
AT AR BE 10 B AR R A SRR AR IE AR S B
SEI kB AR AE 2 T A R O 2T Yk kA T R
WOz ARPGE s 27 4 th T 48 5w, fE IR BE L AR BT &
L T AR 6 2 42 . 7E 52 11N AT 3 0 21 4k A3 07 1) AN
11732 9375 18] HA AR L B 18 24951 ) RO/ 5 £F
A TR E L 52 B Oy £F i TR B5E - b ORE AL R S5
B IS BBPERDRE AR A A AR AR .
b BT B L AR AR N 30 B E 4 0y
AL R BT O T 4R R [ L UL DR AR 2 M
R FEAS USSR 300 18 BB R B R TR BBk R A
o B e i

XY 3 AR B R v PP 2R 4 s R TR
e AR DT 9 B O 5T LA B £ 2 1 SR BIL R O3 A L A



98 b I |

I ¥ kK % F K

2021 % 2 4

LT 4518
1) 21 4 1R 5E -+ B0 o B B 21 4 45 5 08 o i 3
K T EF 45 BEEAR B W PR IR BE 4, o b Y

ing of short random fiber composites[ J ].Journal of En-
gineering Mechanics, ASCE,1992,188(11) :2246-2264.
[2] LiV C,Wang S,Wu C.Tensile strain-hardening behav-

ior of PVA-ECC[J]. ACI Materials Journal, 2001, 98
(6):483-492.
[3] Yu Gia Huan, The elastic field cased by two inclusions

L7 YA I L S P T 2L 7R AR i B KRR T, i A

SUHET B R AT A T AR DX — ), A 4

Bk 3%~ 4 B IR EE BT P o R B 5,

FEAR R SZI v, 3 Y0 £ 2 5 5t 1) 8 5 1) Mk e 1tk PP £F

£ o R G X AT B T E
MR W R A AT LA L et PP AR (4]

TG ) Y O S ) 2T A L PR O L R 1

P T A PR AR PR AR T 22 B T — 2 A,

BB 3R 22 R A BT RE R R AR T R B 34

Y RO RV 7 B B A LU L S,

P BT R A AR A  E B T BL B R P

ARG, LA NS A AR A BB (A R I

W Pl A RAFROSE (PR, (7] MSHARE PNEPE 260, 55 S 2 2 1 6 + 10 75 vk ik
)G IS LA, & BIPESAE PP 2T AR B AR FELT ] Tl 257, 2014, 20(5) £ 85-90.

BE L VA SR U DO AR SRR T T [e7 g M B e £ A O R R P M. e

184 %6~254% . 1652725 b B v, &F 2 ) Wy 24 0 4k I 0T R 5 20122157155,

HAE T RERER . 1K T = & PR M PP 2F 4 1R ¢ (97 v [ T VAR o b WP £ 2F 48 TR 5E 3R 56 07 T A O

e, 2R R T, CECS13:2009[ ST.db 5% . o [ & 37 Toalk i At , 2010.

[10] JSCE—SF4b Method of test for flexural strength and

with uni-form dilatational eigenstrains in dissimilar
mediA[ ] ]. Journal of Shanghai Jiaotong University,
2001:32-46.

Li V C. ECC-tailored composites through microme-
chanical modeling [ C]//Fiber Rinforced Concrete:
Present and the Future Nontreal: Canadian Society of
Civil Engineers.1998,64-97.

Fu Xuli. CementandConerete Researeh[ ]J].Composites
Engineeing,1998,28(6) : 783.

(6]  XEHIRE, Z8 W, 92 2% 3. 1wy A 1 VR BE 4 B M sk il -
eI ] Tk #5%,2015,45(4) : 120-126.

flexuraltoughness of steel fiber reinforced concrete[ S].

[ &2 % x o ] Tokyo: JapanConcrete Institute, 1984 . 45-51.

[1] LiV C,Leung C K Y.Steady state and multiple crack-

An Experimental Study on the Influence of Modified PP Fiber Content

on Flexural Properties of Ultra High Toughness Concrete
WEN Tao, JIANG Jivhong, WANG Yunfei
(School of Civil Engineering ,» Architecture and Environment ,
Hubei Univ. of Tech., Wuhan 430068, China)

Abstract; Through the four-point bending test of three groups of ultra-high toughness concrete with differ-
ent content of modified PP fiber, the influence of different content of modified PP fiber on the flexural per-
formance of ultra-high toughness concrete is studied. The results show that when the fiber content is low,
there is not enough fiber to support the tensile stress of the whole material, and the content of modified PP
fiber is directly proportional to the flexural performance of concrete. The flexural strength of concrete in-
creases from 1%, 2% to 3%, and decreases when the fiber content exceeds 3% ., which is 184 % ~254%
higher than that of ordinary concrete. Through the modification process, the connection force between PP
fiber and cementitious material is improved, the generation of cracks is reduced, and the flexural strength
of concrete is greatly improved. Because of its low cost and high mechanical response, it can be widely used
in production,

Keywords: ultra high toughness concrete; modified polypropylene fiber; flexural strength; connecting

force
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