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Abstract

The Engineered Cementitious Composite (PVA-ECC) is prepared by using polyvinyl alcohol fiber,
which has the characteristics of multi-crack cracking, high toughness and high ductility. The test
uses desert sand instead of some common river sand to prepare PVA-ECC (referred to as
PVA-DSECC), and the PVA-DSECC test block is tested for compression and flexural strength. The
relationship between compressive strength and flexural strength is established. The influence of
age on the parameter a in the equation is analyzed, and the parameter a increases with the in-
crease of the age.
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1. 5|8

o SE 1 4T 2 4 50 7K Y8 3 B A kL (Engineered Cementitious Composite, {8 FK ECC)#x -4 H1 35 [F 25 BiiR
K2EH Victor C. Li ZEZ e, BTN /122 2 i ki, BR2R% A, sEEEmE
PITERIRE . 5T ECC MEhE 2 mtEae, TRENANR RE, THERERNSMEEXT ECC T2 L
ZAERRANT A, B RE WA, TRENHFm#T 7T RKREREVR, B4R
PERE. PEvERE. ke, @fE. BURVEVE. Piebd . HETEE. HACK s AR TR,
MR AR, TEBREE T A2, MR CAR. PUBSSM. BEEWSETH, IR TR AR mHAK
H ECCANE & @i AL E R RN, | RERH ECCANEAIIER Mitaka KIU[2], EERA ECC
M I 1Y) Michigan KAFZE[3].

HT RIS TR H 2Bt =, 5053 F H BHRF & VDB A= RN & &x (a3 Rk ECC #EL M)
SEMEREL T AMEREZSE T T HEAT 7 K EWTT. M. Igbal Khan [4]%5 52 H I BIRAH v R 45 1) ECC A RERD ]
%M ECC MR MREPEEREAH . ACBRRA[S] [6)3 KA IR B AR AR (10 s 5 P A A K i
MRS B AR PUBS RRE . PURTREE . PR I HAR N ERES 12 7 BECC a1 BE 2L
PURIBREE, PVA L4Er] ISR R DRI HI 4 ECC I, YBRb i & ARE =ik 90%.

R 7E AT AR 7T 25 R b, 3E— 25X PVA-DSECC W4T 5 FE F P4 o 5 58 RIEAT I 700 Mr, B TE
32 PVA-DSECC $UE-DUymTE R I E X R, X TREEREEGRENESE L, REDERES
iR A I, A R GE R B R & AT e S A 7]

2. iXI&
2.1. REFEHR

JKPE: P-O 42.5R K @FERREKYE s MBIk TR K, 41/ 8.4%, & /KEK 0.4%, KELL 90%,
BB 3%, P4k HAAISRINA BRI EAN 31 pm, KN 12 mm B 2EIE4E(PVA £74E), Hith
BEE 1400~1600 MPa, T (17 £3.0) %, HKER 6%, HIKEE >380 GPa; 41 E: 1) RN
KT 1.18 mm BI/KEEARY, 5 2) THE LM E TS RKIERS, RUWEHEF 2624 kg/m®, SUeE 0.14%, 207
L 0.14 [8]; ACHSEIG = H KK AN BIKZE N 30% 1 T LB = M BRI UK A -

2.2. RIEHECAEE

W H HT 3% PVA-DSECC #48}F J122 i ge it AT T 58, 19 2] PVA-DSECC HUEGREE . Pris M
PR R A L, Hd KRR ELL) 0.29; WIREL(RE L) 0.36; i HE K %5 5 & B AK Ik
40%; VR EE R KR E SN 40%; PVA G485 N8 N RPERT 1.75%. S E s
£ 1R
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Table 1. Ratio calculation

=1 EALLEE

\ N Bl b /g
i Wzt : — om -
K K IR b0 M VU PVA £ 4k
0.29 0.36 9529.00 19714.98 13143.23 7097.39 4731.60 623.81

2.3. REFHIE

N PVA LFYEAESEAR R 7 BT ), AP0 RAE PVAAEH], PVA £R4ER MG B35 il &
BT P, Bk T2 1) RIREA ORI RK) . YIRS WIRSTHE 2 ming 2) KK
KGR A S BN SEFEARITRE 2 ming 3) HF PVA LM BN A HEDLIHE 3 min; 4) SEHESTREET R
PRI, IR I 5) KB BRI 24 h SR, TRONFRHETRY = N IR 40 il I

1-1 1-2

Figure 1. Test piece preparation

B 1 sl

2.4. REHZE

FHfE PVA-DSECC Hi/E-HifromE xR 2, lB6isit 3 MitI(7 d, 28 d, 56 d), FAMBIIM S 40, Hoded
183 ANRSFN 70.7 % 70.7 % 70.7 mm FISZATARRER, 3 MRS 40 x 40 x 160 mm (AIHTHTIRER . RGN ik
FEUIE 2 Fs, BARZIE GB/TS50081-2002 iRkt 1M REIRI 7 iEbRvE) BT HT R SR A om e s,

2-2

Figure 2. Test piece mechanical properties
measuring instrument

2. AHEHNFEREMELEF

3. HIER
SR OIR 2 72, KL PVA-DSECC B3 s v e+ AU AEMEVE IR, TR e
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X 2548 FF . PVA-DSECC BRGNS WE 3 Fs, e SR8 2R, BIpEE
AR, AR B K. M A BN, IR Bl R R MR . BT
Jo EREE A B ) T AR R SR AL K T BIES . REES KA G, bR aE 2 T8 3. PVA-DSECC HIFit/E
SR R BT o IR 4 2 2 BT .

Figure 3. Test piece damage and crack shape

3. AHFRURER R RERTS

Table 2. Compressive strength and flexural strength

2. MEBEMIMITRE(7 d. 28d. 56 d)

7d 28d 56d
A
PUESREMPa) SR MPa)  HUREREMPa)  BUTIREMPa)  PURMEMPa)  HidiEE(MPa)
1 55.41 12.84 58.31 14.1 65.32 20.13
2 52.1 10.32 60.32 16.1 70.32 18.32
3 56.78 9.48 65.13 14.32 63.32 15.32
4 50.31 11.32 57.13 10.32 62.32 12.32
5 48.61 11.32 58.01 14.13 64.32 14.78

4. EBESHITAE Z BHREX R

HRG, [ A oMA 2 Fh PSR SHidrsaot &R, W1 ACI Committee. CEB-FIP. 3% [ 45 2 /K2 By
2 HAKEW S I EASEESS B PR RE SHifrsa X &2, Bk 3 Pos. B3 3 w4,
[ A AP HE VR 0 - R SR R B AN ), (R HB R IN HH HU47 - B0 5 B LA AR iR PO AH Db

H1 2 A%, PVA-DSECC W4 R R 5P i eE SR, ENREE HURSREE O3, AR HidT
SR S m. il 4 Frn, RIEHT. PURRERIE, EHPUR-STREBRE, S HE N M
0, RAEIERE f = Afeum + B X BTG, BHPUE-FITREZRRRARR, m)FiR. 4RE
BIZRIELA R, HE TR EAL, KAE—EMRE, I E4535 PVA-DSECC Hi/ki#fE 5
PO E C R A CNE R = 0.574 AR .

f,=0.376£,, —8.565(R* =0.574) (1)

P, fRRTUTIRIE, foum IRRTUER IR .

() G35 E B LK ISR fi= 132+ 0.0943 fou o HIEL, frum 9 RBCE R, H 0 305 R
FE R PVA 4045 N, $&m T PVA-DSECC HIFIPERBLHTERE. 1) WA ES T, RPZAM
gk, 2 X R 2 REETTR, WIIEBIR Z AT Reas SR B AN e i, JF HAME4E R R T o 2%
18, tb4h, PVA AF4Ext F R85 KA — @ BHAER, IMELE T REE 0 K EAAIBIR . 2) TS0 A
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JEGrHT, PVA 214 5 5 2 T 45 5 T B AT IR SR ARG 5 1, e AR AR )5, PV A 24T A R4 i,
FEH AR H R R P BE RS RV AN AR A 4, PHASZREEAR S K, 3R m il gtk . PRt 58 d VR sk
LA, PVA-DSECC #MEHAPLIT. ATEAEREE ML, HUE-HTITIRER R foum BT RBABE S

Table 3. Compressive-reflex strength relationship

3. UE-FRE R AN

K
ACI Committee [9]

CEB-FIP [10]

S [ AR 2 1]

HA K P22 11]
HERR 1]
TF4 107 HiE[11]

AR A B AN LA [ 11]

IITEE AR R[]

AR
f,=053f
f,=08112°

£,=132+0.0943f,

-fcu,m = 782ft —-15.56
£ =0453 078
S, =3.63+0.0575f,

cu,m

f,=1205+0.121f,

cu,m

f,=0.146+0.182f

cu,m

20

FUTIRIE/WPa_
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Figure 4. Relationship between compressive strength and
flexural strength of PVA-DSECC
[ 4. PVA-DSECC fi/E BB SitiiaE X &

5. BERAR 58 - I SR AR X RV

RIE(1), 2 f = ofoum — 8.565(FHH a NFRFE S, #hlitH 7d. 28d. 56 d NS4 afd, 4558w
% 4 Fion. K 4 0IH1, PVA-DSECC Hudfrsi B APk st % ok RN IS8 a HFAE— AN 1E, T
— AN KT REIIM R R, BEER IR K AR . W s Fos, BIEE 4 PrersE, FERiS535
aMRARE . S aa ME XA TR, BT RRREE, AR R = 081757 FARE.

a=0.0001 1x+0.37245(R2 = 0.81757)

(@)

S8 a ZPTUAREES ] ¢ OB IR OK, S TR K BN o A B T i R TR R A B v
BRI PUR RS 7 RE] 28 RAKMELTH, 28 KRG PUS IR BA S IE @SB i, TRz
MEH 7 d 2 56 d B4 THIE ETHES . PURSREE A GUIT R FEAE B A RGO RUE, @R 17 S8 a WS
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Table 4. The value of the parameter a to be determined

T4 BESHOBE

A 7d 28d 56d
1 7.99 7.82 443

2 9.27 6.58 8.12

3 11.87 10.17 8.49
4 7.60 11.16 11.11

5 6.96 7.68 6.4
T 8.74 8.68 771

= GEBRAL |
BA R

0.370 1 1 1 1 1 1 1 1
0 7 14 21 28 35 42 49 56 63
weH/d

Figure 5. Relationship between age and parameter a

E 5. WHISSH a X RE

6. &t

I % PVA-DSECC #HATHUE AP kLS, 45

1) FEHHUE-FIHT o0 R

2) TR X R AR S8 a IR, 5K, S8 a BRI MR TR K
3) RS a SRR RECE R R
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