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ABSTRACT

Cement mortar and concrete not only are most widely used modern building materials,
but also are the largest amount of man-made materials currently. Ordinary cementitious
materials have unique advantages, such as low cost, resistance to high pressure, durability,
difficult to combustion, security, stability, et al. Such materials also have low tensile
strength, elongation limit, and easy to produce plastic shrinkage cracks in the early casting.
To overcome these shortcomings, composite is the main channel of improving
high-performance of cementitious composites, and fiber reinforced is one of its core
content.

In order to reduce the contraction of cementitious materials in the process of
condensation curing and to improve its toughness, adding Y-polypropylene fiber in
cementitious materials in this paper is studied systematically. Y-polypropylene fiber has
profiled section through a special spinning polypropylene production technology and
surface treatment, and its Y-shaped cross-section can increase the specific surface area
compared with the traditional circular section. When adding in cementitious composites,
increased the contact area between fiber surface and the cementitious materials, this _
increases the bonding force of matrix to fiber.

This paper focuses on the performance of Y-polypropylene fiber in cementitious
composites. The main research includes: (1) Water-cement ratio influences the mechanical
properties of polypropylene fiber-reinforced cement mortar; (2) Study on the influences of
different mixing process of adding polypropylene fiber in the cementitious composites to
determine the best mixing technology, and its mechanics; (3) Change the content of
Y-polypropylene fiber in the cement mortar, and study concrete cracking performance,
impact resistance; (4) Study on the performance of adding polypropylene fiber in silica
fume concrete; (5) Study on polypropylene fiber evenly distributed and gradient
distribution of cement mortar; (6) Using orthogonal test to determine the best amount of
polymer emulsion and polymer polypropylene fiber mortar, as well as the best mixture of
concrete; (7) Using scanning electron microscopy (SEM) and the spectrum analyzer (EDS)
to study the micro-analysis of the modified mechanism of water-resistant properties and
properties of contraction deformation of polypropylene fiber and polymer emulsion in

cementitious composites; (8) Study the fiber-reinforced cement, concrete barrier from the
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crack of a preliminary in theory, put forward the consolidation of polypropylene fiber /
polymers concrete mortar model.

The results show that, Water-cement ratio influences the mechanical properties of
polypropylene fiber-reinforced cementitious composites obviously, when the water-cement
ratio was 0.44, the compression and flexural strength of polypropylene fiber-reinforced
cementitious mortar are higher than that of other water-cement ratio mixtures. Pre-adding
Y-polypropylene fiber can make fiber disperse better and enhance the concrete
performance. Compared polypropylene fiber-concrete with the regular concrete, the slump
loss decreased 16.92% to 31.82%. Through the experimental analysis, the content of
polypropylene fiber in concrete should better be the quality of cement 0.2% to 0.6%, while
the amount of fiber in the mortar should better be 0.4% to 1.2%. Adding polypropylene
fiber can increase the impact resistance, cracking, and anti-contraction performance of
cement mortar or concrete. The effect of the Y-polypropylene fiber in cement composite is
analyzed, such as impact resistance, anti-cracking performance, water resistance and
anti-contraction performance. The orthogonal test indicates the best ratio of the
polypropylene fiber polymer mortar is: polymer emulsion accounts 4%, superplasticizer is
1.0%, polypropylene fiber is 1.0%, cement is 100%, sand is 250%, and water-cement ratio
is 0.44. The addition of emulsion polymer can fill the pores, reduce porosity and improve
the shortcomings of loose transitional zone crystal structure, which increased the density,
the intensity and the durability of performance of concrete. The fiber-reinforced cement,
concrete barrier from the crack of a preliminary is studied theoretically, and the
consolidation of polypropylene fiber polymers concrete mortar model is put forward.

The results show that, as polypropylene fiber has chemical stability, corrosion resistance,
and the cement-based adhesive power, it can be added into cementitious mortar, concrete to
improve the performance. And adding polypropylene fiber will be the effective way to

improve cementitious mortar and concrete.

Keywords: Y-polypropylene fiber; cementitious composites; cementitious mortar;

concrete; physical mechanical property
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RMGETITARE M R AT HUERAERE . FUERKRKAYE-30MIEA K
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W R R R L. TFEILE, FREEME T R/E20~408 R . i XBMR
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9



Y RN (KT R E MR P N RS
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PO, WISKERE LN, MENSTRE, HSHOeREN, NiGRETREER
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Fl— R ARG LS YRR R R, BULEARFEE SRR R,
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KEBENTHARER AR RERTFESRBPP Kaai iR B K KRR T TF
BRI R EEIR T IR AT RS R AR 0 F - R T914mm=610 mmx 19
mmfARE, BREFBHERIEBEE, DD RS TR N, AER
RHEETE—BEEMN, ATREIRETR. £BMEAM%25mm, MR 2mmi$E
MEPLTHH0° Hink, WME2-2MR. HAMAERIVIBHID MG, BT Bk
MARKE, BRIJIEFREREG, FEaNBEMEELT, KEZA4.5w/s~5.5m/siH X,
BT R EB291.5mit, EEW4/NE, = R1000wBEAT AL T8 £ £51.5m4t,
K4 RBERIFE: RIERGTEIOHESNNE, §— %5 NE—MUE,
REBHSEERREKE S DRI HBUE, BARMRRE SN BRH D FFRE
B, EHEETREE.

610
]
3
2
_ & I 1
1 /

1I—A% 2B 3—£EM
Bl 2-2 WRFRRBHR R ER
10

4




FRNFEW AR X

2.2.5 Fuipdttae syt

KHACI-544 (EHBHE TS BLREFNRE A, KUK EP KRG
g KEME-3 B

4
5 et
. 4

S Y|«

I—pili s 2—f5 03k 3—dubiliik )l 4— Rl 5—RIE IR
I 2-3 RWEKTED RGP TRE R ER

(1) FEhrrE AL B R~ A 150x64mm i) B GHRIAFE, |ANRA, FrEFRD28
X

(2) MitrHEE4.5kg, TEEL=45Tmm, £ HIEKER64mm, WHRERAXFER
#8 %5mm;

() fEHERRRERC, FEMRTHEOTE L, BAN, hEEALET, 85
A — K ik B g — AR ER

4) BXAMNEEAE, FRRERERE, HIRPEREHIE —£REN, 2
Frphi, REEEHTHERA, HIRFRIR.

R85 vEE i LR JUIESR P B LR PP i e ) OB — R 4%
(M) Bk En;; OQVIRE, REEREK, SR4MARERPAERIRE M
K E K i, nEARERRKRE: ORXHMRIEAPHREHEHE
An=np-ny; @M EIHEWENARE A BIBOA TR AR, A WAHNMIREREF
BRI BE R AR P R B . ORISR E R P
BRHRFFA P AR MERE, BIRAE B IRBIMIAZ BT .

W. AWRIBHE T AKX H:

W=n,xmgh #.(2.2)
AW= (ny-n;) xmgh X(2.3)
B= ny/n) A(2.4)

Kb mbrpdi i E E4.5kg);

11



Y RERWNIE TR (KR HEE SR B S B

SR E S IE I (9.8m/57);
hA P R T % 21 %(0.457m).
AR FTE BN B PR R KRB /ME, BRANAMSEPmESIIPE
— AR H R TFHEN15%, WKZE, WREANRNMIEHELHERTY
EH/#115%, WIKZABSE, SHEURE, DCEEEENIZARRE R,

2.3.6 WKERME

BEZRFP TR, T SOCHIMMAKT 24 ot, ARERBHKEILE
TEE my, 2XE, & 20CEHMKRER, REZREERNF 10mm, L3
KIA/NTF 20mm. 24 /DM AKPEUE, RBEMELRERKSY, REHKLE
B, idhm. FHLIKQ.S)HEHERKE.

' @ =(mi-mo)/ mex100% ' ' K(2.5)

AP o —BKE; m. me—BKE. FRENFRE.

2.2.7 BRI

S BIfF 63 R 5T AH40mm>40mm>160mmEJbrERFE, JAE20£0.5°C, HXHERE KA
FOO%HIFRIFERN, FIPTR. WMEPHIBRIRERE0L2 CRAR T LT, ME%
FoRfE, BAMHRHK 24/ B MKRE .,

K, = Rt #(2.6)
Rux
X F: Kp eI R RS
Rux PEHR K AR A F #9585 (MPa)

R+ FHELE TR A T (9385 (MPa)
2.2.8 BATERUKAEZRRMIK

B ST TE B 3 43 ) WOE B 3K H940mmx40mmx 160mmif = B R A iR B R R .
KRN —EHEER, WP OESARNPLEES . REHEFREIRE,
REMLRTEE, TUWEM. HH&F0RREREE02CHKD, Kl ke
20mm, Rifi72h, HIRHEAKDIE, FASETFREAKEREIKS, HB0LET
%, SRV ERIGK El, SRIGMAREE20£2°C, MXHRE (555 %M ETREA,
KA 200mm~300mm i) T4y REEATHE, SRMEIKH AL, ATEBTFRET

12



PR X

f, BESE= RN EE BRI E S ZE N F0.001mm.
KRR F AP B AR TR RER (2.7) HE:
S= (—I'-Ifﬂx 100% #2.7)

0

ARPS—FRKGHEE, %
l——RAFEWHKE, mm
h—R AT REMKAE, mm



Y RN T A KT O H R N IR

=% BRGALKREAHNTEERSR

3.1 JKIKEEBYHE

EERRNRA BN RKRA L SR AVREZ ), BAMTKREZ &M
(7K ALk o MR T K JERY ST RIZKARLE , B BRI 4T 4 38 518 /K Ve 7D 3% 0 5% 2K 2K
oo LE P REP LI :2.5, MU B KR RENI0.5%, Bk FsE N KRR
BEH1.2%. BTKKHEERRERREBIE. K. BHRFI5H, REMAK,
EIEREVIETHABIKSY, EFRIKENBFKBREREWIABREANIK. K
IR EE oS BRI AR £T 4 G SR TR D HR R S R I LR 3-1.

% 3-1 KRB KRS IR K508

9 KK 3aiihoR 3dPURSR 7dBUIRGR 7dBURER 28dHARSRE 28dHRGR
5 J¥(MPa) ¥ (MPa) i (MPa) ¥ (MPa) J(MPa) J¥(MPa)

SI 040 3.55 23.95. 5.17 29.63 6.09 39.76
S2 042 3.98 24.80 5.67 30.50 6.96 42.50
S3 044 4.55 30.02 5.88 35.96 7.12 44.67
S4 046 . 4.28 22.77 5.34 31.73 6.78 41.36

MFR3-TTLLE , KRHA0.440, SREESIERMINPE . Hilf i8R LR AR
FERISRE R, 3RPUITSRAE LKA ELAR 0.408 B A RES 1R B 7 28.17%, HLERER®
725.34%, 28RIRBESHILIRFESHE R T16.91%. 12.35%; RFFS3H3RHHTIRAELL
FKIKELHRO.46 B HIRFES41R 18 T 6.31%, PUEIREER T T31.84%, 28 KRR 4 A HLIR
FES421E 75.01%. 8.00%.

KRN, HAGRMER, WRASEES, HEHETRERKRE
KRR, BTUMEIRBERRERRMK; KK AR, HAERIEXR, HRA, Bid
2 HK S R O I RBFLERIE I, IR SR R K K ELERO.44, #EATEHA
HEEP, WASEAFKEBKRE KSR, Fik, FRELRPHKKLLH
5E 40.44.

2 RABALIEMLZHMR

il L L — AR L pE T AP0 B, TIAF AR SRR & bk
FMRLTSE, (KRB LA RIFIAIBNE, BVRGHE. FRR, REXHY
R4 A EAESCHE MORD IR SRR AT T RO . AT T B (R R TR A

14



PN A ey

HANREHRF R, HEMBXFAREKEEAEP RS, BATHHES LRT
FEm, AREHEXREKYL WHARIBENFRCEEEWEKREES
MR B A, BB AERRAEFIIE—E, T RN RREREERE
—IREFHE . SRR MBBCE AR, WS hRr=k PR R RIS 4T AR B D>, 4
35 1) BE ) 5 B 1 SRR K

BEENEEMERBTES, FEEEFTHBRTEHAH, —HEHKTES
EAMEATREYS, REMNKRAYA, HKAkBiE B—HEGBE B1
EHEMKREAEHSREEMATERELNS . HHRREAERKRDREEH
B BABRAXBEHAA S % EAEBE—ENRT, MHLREBTEN LS
EE5EB%, ZRFBR TSN RRGBTES B RBSEERNEM, e RREBT
{HEMBMLZ. BHIZHRE-NES-1. 3-207F.

K
1 1mi e 2min
B | Sh, k| | A |
g |
S |
M 3-1 KBk
73 P Imin—————$H# Imin WHEImin

— SR K (——— | 4 ot

KT

Kl 3-2 Bk

LIS FTRRRHPEL A 1:2.5, KKEH K 044, Y RIBRFETEB MBI KERER
0.5%, KB EHKEFER 1.2%, RERT A 40x40x160mm, iR 45 R R K 3-2.
%32 BNBFESBM 1 EMNKEDERITHZRN
thEE  3abiireE 3dBUIReR TdUHTSE 7dPiMRGR 28dbidTeR 28ddifF R

5% (MPa) [¥¥(MPa) /% (MPa) f& (MPa) ¥ (MPa) 1(MPa)

hiBiE 4.56 29.86 6.10 34.86 735 4450
ik 3.98 26.50 5.57 26.56 7.00 42,32

ME32FT AR KRR BE T ZHGB A& R R LG BIENL, 3d5idh

SRR IAEI4.56MPa, LLEBIERIB AR S T 14.57%.
15




Y BRI A KR b B 0N T 05

KRSEBELEN, FEEKED KT BERMKE-307R, RBEkssts
RuE3-4FTR. WNETTEL, SEBIE T E DA RN R o A T 3k H MBS
5], BWAMNEGHIG, BRI ZPA4EL 2A0R A, fikESWM% . LiEI
ZEBMIEAK, KBIETZPAUE IR T P YR 280G FTLAT4ER) 73 i
Por, £F4E 2 B R AERGERIHLR IR/, 2R 4E DL 22 5088 5 o A 4 HC R e oK PR ) 4%
TERT. JGBIE T 2 h AR KIS A Ke T2, AU R T U A 53T T,
CEAA b A1 4 % R ARG W 8 B H G o A HY . DRESRM S48 4 1 2 e S R ek
YERESE LG B vA T ZRp IR Akt - P RE LS

P 3-3 Bk T i i P 3-4 Bk et e oy it

SO R R IR, RV BT W S AR TR B R B TR AR IS B 94 b, i) 1t iy TR
B S ERAABRERE, RN SRR, AFT R,
3.3 BRGEA%ZECENME

RETRAN, FEERE LT HERMEEVIIER, MAENSE SRES TR
FEHHEXRRPYY. AGERETEPNHRERD, BARTMRCER, Mg EiRgt
FIBE RS, WAH SR AT, BERTHSRE, X2 ZWIRHE T
PERE, KRS LR SA.

HiZE2-3 P HORTTLUSE Tk AR 4T 4 AN 1 2 BRI 3 S (A B2 00.001 1m®, 24
Im iR A BB kg fT i, HARBIE H0.11%. HAGHFHENHE A48 v m, W
BRI ET AR AN A4 1 (8 291, 78tex, [N 000m K (4T 4Edi1.78g, 5L H 1kg B
KT K1y



AL FAL 8 X

1000 m x (000 &
1.78 g

FAC kgt KA A 1 9mm A B ENm*BEE L, WERE Im’ IRE L N5
B35 A%, WY TEIHEXKRE LT EH31.58RAT4.

G VT HC40, KAKEL0.48, HPEPFEA35%, BIN1.2%HI5E 5 5 BOHOK A,
A XRAFH M EES, YERKBAESBMEIUKEREN0%~1%, LLESE
M, Bk EEsRbB BRI mE3-5,

) = 600000 m = 600 km FV KR )]

60 r |—#—3d —W—7d —a—28¢]

4\
(=]
>

o

FUESE MPa)
@ >
S S

r—°—'—*"\-\

L. i 1 -y Il i 1 1 i

0.1 02 03 04 05 06 07 08 09 1
RN RS E (%)

B35 s+ HURRITBILT B R AT

E3-STTLUR H, SR 30U SRR AE TR TR ST 415 B 0.4%RT B — 471 41,
SRR 2 25.31MPa, HEEERFRE T 7.11%, BB EXT04%0K, B ME
HIHE K, YR TRAE PR, 2935 N1 %E R RS AR, FUESRE A S BiRF1167.71%.
T iR+ 7dF28dUE R E A R NI EB B RH0.5%0 R —F47 =, B 7d5iE R
£37.18MPa, B % iR FE#793.09%, 28d U SR £ 53.11MPa, % HiXH #1107.79%.
UBBNT08%E, BRUIGIEREN TREREENNF20%, FURAKTESEN
/NFK IR #0.8%.

iR LSRRG — M EEHEIRN, MHMENEAEEEWRE L
o TP e R BE AL IR A & R R RS R IR LR T 5 Tl T RIS
FMERE, R—AREANME, HPasEaitt. RRERRKHES. R
HEEEHKE. KK, BRURATEKESF . BREMF. BRFRE. S
A HE, FRETFMAEBERNRRKBTE, BRELORIERXHR TR,
R AKEE RS, ETU LS, LR RIFEEERNEY B RNET
dixtiRs LR S .

(3]
(=]

(=4
<o
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Y RENETEOKEEEE LM H PN

AL & hC40, PEE H160cm~180cm, AKKHHEN0.48, BPE H35%, B
1.2%M 2 ZAEmAWOKHR, YRERBTESINE /KRR EN0%~0.8%, LLEBIEM
AZEAEME D, MERELOEESHMEERAE n, SELEK33.

R3-3 LHEBET R RE YRR W
%% PPH{E Omin  20min 30min 60min RiE
(%) S S1 n S2 n S3 n
pp0 0 180 130 2778 90 50 35 80.56 4K Bk
pp-1 02 170 145 1471 120 2941 50 70.59 Yl
pp2 04 170 150 11.76 135 20.59 55 67.65 T K. TR ES
pp-3 06 165 150 9.09 135 18.18 60 63.64 T K TEBES

pp4 08 165 145 1212 120 2727 40 7576 AJHERLAHIE M RLS

ZILWKRA, BIEEMRBELERAEBE, BABTERE LMK
BB, FRSERRAT NS, @K R BRI, R MEKNESE KR
FEtem. MR3-3w4n, BIMERGTEMRE LSS @RZTML, FHEEHRARE
£ 716.92%~31.82%, XFE RN FAERMEE MR SHEERSI T A WiREE
TBMREOAEENRE, BLBETKN, RNGTEERR EHRS 895,
A LAE BIH R 4T 4 R BT HF .

SEZBRE LOPUEBEMPRERR W RS L P REBT RS BN AKR
J & 110.2%~0.6%. -

LUHRIET5i%, IRAAEBERUNPROEY, KERPRIPLR:2.5, KK
thh0.44, BN 2%HBREBHAR, GZEFZELFHAMEERE, YREREKT
HBMEBAKEFTER%~2%, LEBEMA, S, HERESBEELWES-6.
3-7F 7R

| —4—33 —8—7d —A—28d]

o N
~N o 0o

HHT T (MPa)

[N o
Lo RS LTS ) B ) B o 2R 4 4}

o

<

0.2 04 06 08 1 1.2 1.4 L6 1.8 2
KNS (%)

Kl 3-6 KRR RAIRE B S R

18.



FHRIN ST iR
S A —(

60 r |—o—3d —8—7d —&—28d|
55 F

0 02 04 06 08 1 1.2 14 1.6 1.8 2
KNGS ()

bl 3-7 Kb SRR SR BRI £ 445 AT I

MBE3-6. 3-7 AT LUE th % BCHIR MR AT ARSI SR BIT . SRR 568
BB KTIRE, R IE BB, EF 45 BARNENBE—RES BN,
Puifr. PUERKERTS BRI AT, R FUSRAN X IR0 E B RERE
THERS—EEHN, FHREKREEADTHFREZHED, PE—EEEE,
Y AR E. XX, %%, BE, WS KEXEMEDRED, SEERKS
55, BRASHIUL. PITREKBFK.

ALBENT, BRI AR, RAGTERESBEN1.0%, ML E
KR RIR .. TRA2SKE IR HIITSRE S S H 2 BRI K 732.74%. 22.80%.
24.16%; ERIEFADULREN, RAKAEREL B H0.6%, DB ERKED
IR, TRAM2SRE I HULE IR 5 HILL S DRI K T 19.52%. 20.71%. 14.63%.
RWMGLT RS B H0.4%KS, KRR KOG PULREIFRA RGN RG4S
BH12%E, KEPRIR., TROABRKEENHHATBES LT AREHBKT
24.28%- 21.65%- 21.28%; M HLI: 3R 53 5 2 %5 B A H 1995.48%- 104.30%51108.80%.
B, KEWEPRABIERISEERH0.4% ~1.2%.

3.4 KE/NE

(1) ZEREMHT, KKHAH0.445F, B3RP K K ELEN0.408 AR £E
BB T 28.17%, PUETREIRE T2534%, 28K IR 5 BIRA T1691%. 12.35%; H
TKAKEEER0. 460 IR FFIR 9 7 6.31%, HULSRAIIRE T31.84%, 28REBHESHIRET
5.01%. 8.00%, Wy HBLKKERHRERSEES, KiEKLBTE.

() BABZR T EHRB R SR BBEYILEBIENET, 3dBELE
4.56MPa, HL/EHBILBIEKRPERE T 14.57%; BYRBEBETEUEBETEBA

19



Y RURWHAT B AR JE 3 5 O bR P 3 T B

KA, FHAOSBIERY, FFHORERR.

(3) @it LR, BELTREESEBBIUKER K E10.2%~0.6%, KER
KT HERS BIUKTE LB 10.4% ~1.2%; GERFNBAERBREL D, RAGS%E
BREA0A%M B—8H 5, WRHUERER25.31MPa, S EARBERET7.11%; %
RABARRKRDK D, BRIERATITREN, BRBTERESE51.0%,
WUt B R KIRB R R TRAN28RE MR 4 I L% FR B K T 32.74%.
22.80%- 24.16%; HEIHATUEREN, RRBAEREBEN0.6%, BULBE
B KREPIKIR . TRAN28K B B P 3R 4 Bl 3 B K T19.52%. 20.71%.
14.63%.
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S XS LA X

BNE RAKBAHENKERDR. REL RSN

4.1 BRGBAHIEET MR MR FW

KR K ig T RIS FA R, XAAES B A2 B), KA ERERS
AR A BREGE, BRZEBREEAIRIE T BER BRI R R RS S AN, BiTRERED
KB TR K BNBE, HREEREMAE TR IPRER, I8 4 GRAEHFFEE
R REBIN S AELE, ERIMRIEEERNNED, F5IRRT R, REH
G BOX L F A AN REUE DY R RK 48,

TEKRREE LTI~/ G, KA T4EY, AR EwBEYE, HR
BERARKIE, BISbRKE R AR TN /R 5 (R & LKl REREE R, AN
W TR NG, BREE AT “Btkase” 1,

PHARRERBELSEH GEMPTER. Bk, TP @R
WA BRE. BUHTTREGIMNFAERZWBRE T O KIBERMERE, Bk, XTF
BB T R R R BUR B Ml O R . ILIAMRIK 55 . 4650 il 7R 4P RO ] ) B 55
HHE, I I T AR B S K TR TR B TR AR T, UK
RRIEREE IR, BAFERBERMHEZ 1,

REBELHTHITRERRRRERIFES HRHIRE L FRACI—544 “ el
SEIRAE T AP RE MR ” BARIR & P P.P Kraaitl i P IR R B L TR 48 R AR Ty
BERHTRRD, R N RA-1, REBTHESE N RR KRR E110%~0.6%.

£ 41 RETRTHARIEARLL
NG R Kdke) ] Kkt £ 4E(%)

(kg)
S 8 12(4+8) 05 0
S2 8 12(4+8) 0.5 0.2
S3 8 12(4+8) 0.5 0.4
S4 8 12(4+8) 0.5 0.6

RHERREKEHE. AKENDERATMETRIMARETE, €T
IR . HEFIRA PRGN RGBS, /T HARAES~10mmZ [BIEIFEA .
RIS RIPE: MR ERICRA S ALY, &% NE—MUE, HEH
TR MRS 2 AR A AR IAUE, BRI R 2V SRR A TTRIG 8, it
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CESIE T

Y BIBGNMEAE e KPS O M L R I N BT

o AR RIGEN:

it E S22, S3. SATIREIIT R R, ¥ T R4e-2F,

K 4-2 RN HERDIRE+ T4 FF R ISR

15x3+64x2+453x1+38x0.5=245, #KItitEH

oy 248 o L0 W R4 KL Limm) FF 2 E
J -
>3RI 3)  3<d<2(BUffi2) 2>d>1(BUA 1) d<I(BfE 0.5) /FFRE
Si 15 64 53 38 245/100%
S2 0 5 19 30 64/26%
S3 0 0 12 24 24/9.8%
S4 0 0 9 20 6.5/7.7%
70
~ 60 1 =
£ 50 t = = =N
— 40 — = ms?
:3’ 1( - E % = N
2 = = = $3
44 20 F = : g B S
ﬁ;o»E% E% £ =
(J | 1 —— —
d= 3<d<2 2=d>1 i<
BT (mm)

P 4-1 RN H R iRt TR EE KL A

MF4-20] LU HFIRE L SIS H RS K F3mmi R4, MHKK, RHEFRE
H100%; B IMEBRETHERIRETS2. S3. S4LLSIHAW /4L, TFHESRIRE
LT 74%, 90.2%H192.3%, A& HEFRB T LG MM A 408 B, JTFRIEEHK
TREE TR, HBSMGEARBEIE, HARD. HIbaT W, 55 R 4515
R B A A R AR AR . F4-1 E A bR Y SR I AT e o R T
R EM MmN, R AR TR AR bR, IR KA Y ANR, RBRT B4&REE
TN NRGKERR. B ERMAGEE, RELIRMHATEREN S WD, M
BKEGHESEE, MREDT ImmIREKEHGRK.

S1 S2 S3 S4

K 4-2
TR b,

et T TRy

F14-2 Jy ik M P T LT B IR A G 2T 4 R - R o
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KL

a0 T, T RBAE LRI R, 1HEK, B, BMEARE
THTREE AR, JHIIREN, ARGULTUBIRS ALY, FRIXLFYELY
FAERRIE T REBMB— LY TR, (RIE TR Y, MIRE HIRE H IS4 5L
AR ERINN

HARRAE MR RGCKENIE S, BRRB L ZAF EPMTHE, EiEHA
AR, Rrrtaes, (ERGMEUSE —PRE, B30T ST RIRE
W, thi b el BUR W, S - BRSNS, DRSS TAEAN A8,
oK MBI S 13 LANISSEBUNBR, MW ERERE, RIS TR RPN .
WG T (s £ 5 KRR, RIMAK D KBEK, 7 ERMERZRS, iR&ELR
Mz iy Jyesd T iR R R R, Bl AR R . B RS ER
SR LT 4, WIREAERD IR iR B L I R 5 e An I = HE 44, W] 74 32 DRI 3 A W 4
SRR T, BEARENT R, BRI FaRHREMBHE RN, Fitks)
TEHRIEM.

a I REY RREK b MRAAERRZBLRLYHE c HERTHERN N RER
B 4-3 A4 IEEY EREN

Fla-3-a 2 k¥ T AL AP RIS P, F4-3-b. 4-3-cHEl T R ANR 4T
RN EM A NESTLE S, SBRRRER 2N AR, R
SITHS, £F 42 ORI A 1 AR I i) RO Bt RE— S MR ), AR
HOSRIE

4.2 BRBALEHEET KRR R G AER T 0

KWK . RETAEERE R, AR RE i ER, SEMEMBIEE,
R, plotditkb et 2 ki . Rat L EE I REbr. WM RY: RN
AN KIE PSR AR EE L T HEAT A LS . Juk. Pinkdi. ERIMERPUR S %
PEREION. ik, AU SO SRR £ T4 S i K Pt e BEREAT T IRB B 4
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Y RN A AKIEZ SRR IS T

KRR AL R & R N%K4-3, HPRANBAENEKFBERZE
BUKRFREL, rhEPHWH A wig2.2). RQeI3ptH-.

& 43 KEWRAFTRRBACH R R

P C:S:W WBNET WKkHA m np An=n-my w AW

5 (%) (%) (kgm?’/s?) (kgm¥s?)
ST 1:2.5:0.44 0 10 51 56 5 112861  100.77
S2  1:2.5:0.44 0.4 1.0 187 199 12 4010.59  241.84
S3  1:2.5:0.44 0.7 1.0 207 221 14 4453.97  282.15
S4  1:2.5:0.44 1.0 1.0 276 293 17 5905.03  342.61

PArh It W A IEARE TR,  HR4A-3P KW R IRFEST, S2. S3FIS4H)RE
ZRTATHN, 5 N0.4%~1.0%1 58 P 4 £F 4 AT 1 7K SR 16 3 0 v ke DML 4R 752.5~4 248 ¢
Fie KRR 3R 7E BB G A 07 55 85 U b ) B 7 5 5 U0 A0 SR 0 B B
(AW) B85 T 14248 445 15 B PR 4 T B KRB S U rp b W 487,
TRBEZEVIRLG AT IR SR S U, SRR MR BE B AW LL K IR SR 4k TR
WEEBMEEHESBE.

R B KRR R b b A, X B RN RTB AL A\ B K
i, B, FiR. BT SEEEATRN RN R TR, bt L3R
SR RIESYE, W T s BRI SR 1 R P R, TiE A%
T4 e KBRS B B AFIBORTILLE M, RCE £ Hosbah B B, B R NS .
4.3 BRBASNEICRRE T HEMTSR

R LWt AC40, KIKLL0.48, KPR HN35%, AKRETAS LR K44,
HepiE k. RABAENBKTZEBHERIUKEREL. BT HRRELPBMTA
FEMERKNRABTE, UNERLLPMRAKERTTHENRE, DMRFTE
BEHEERE.

#44 BNGAEFRREETESH & T
W KEkgm') Bkem®) Tifkegm’) K (%) FEBE (%) ®BAF%)

A-1 360 690 1268 0 0 1
A-2 360 690 - 1268 0 0.2 1
A3 360 690 1268 0 0.6 1
B-1 342 690 1268 5 0 1
B-2 342 690 1268 5 0.2 1
B-3 342 690 1268 5 0.6 1
C-1 324 690 1268 10 0 1
C-2 324 690 1268 10 0.2 1

1

C-3 324 690 1268 10 0.6
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K A- 4P SR HUR R, AR T IR, H o RI483d. 7d. 28441/ 3%
B, wWE4-4. 4-5. 4-6/f7R.

50
=40
. 20 BPP=0%
= PP=0. 2¢
22 PP=0. 6,
=10
()
bt /:){‘U“n kE /)’;* 2% hE /)’\: 10%
K 4-4 N4 AE & T 3d Pk R
60 —
~ 50
= 10 S PP=0%
i 30 PP=0. 2%
—j 20 PP=0. 6%
=10 |
0
FE2K=0% K =5% BEK=10%
Kl 4-5 BENHE A HE/RERIBEE T+ 7d DU SRR
80 -
70
(j() PP=0%
- BPP=0. 2%

40
30

28450 kI (MPa)

20 -
10 i
() __________ y ///’F

T

ﬁitﬁ /){_O('o

it k=5%

TEK=10%

P 4-6 NG HEMEIRIREE+ 28d HURRAr

PP=0. 6%

HE4-4. 4-5, 4-60TLLEH, BARNGAHEFRE 13d. 7d. 28dHUEIRE
A ERERBUR B ARG, B X B RTUR R 2125 . 1 R AN0.2%
IR AT AENT, IRAE R 3AHUTR SR AT L2 (PR T 4.81%, 28d4T)E 3R FE bL 4% ik
FEFEAK T 0.40%; B M0.6% M BT 4y, WFERI3AGUE SR IF LL 2 M 1RFERRIE T
6.54%, 28dPLIE T LA TTHAKF R T 3.39%: IMARE XS, iR EEMIHUE IR BERE K
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Y BRI K TR E O M E S ()9 B

MBEBMIN K, BINS%IEERIT, IRFER3dPUR R A R EE RN T 5.56%,
28d P IR L FHRAT N 7 30.88%; B M10%EE KIS, IRFEMI3AHLERIE a5
AN T 33.99%, 285U SRIE N T 44.82%. B E0.2%RBNELT 4, 10%FHE KT,
L7 I RAE3d U S FE B N T 25.82%, 28dBUESRERINN T39.44%. higbfB i, B
BN AT 4 o] LA/ > 9B PR AR 48 5 S AN T 4R 4% (B0 8 IR R L o b R 2R
A1 SEMIBG IMATEDT LASRANX RGBT LA N 25 0 58 44 2T 46 55 4 2 1 484 4
BOR L P35 IR N IR £ TN 4F

BRI EE R A N 23.2m /g, KR LE R If0A R 3560em?/g, 0/ (T E 2% ik ] LA
ST AR A ORIl LB, A s At L LA B (ST, RIS, RE KK i
R BTSRRI 8 SE PR o, BRAR T SHFOK IR F Il S BB &, — e
JE L4 T ke R PR R

l4-7 JEAEFE SEMIE A F4-8 % n10%4E R FEFISEM I

SRR, W47, 48508, SHTREEL MM KRR, BT
DA HI KK 028d)R , KA HIBRAL , SEAFAERA AR K e kL, T LR
K& G ABERCN . TSI Ca(OH) S 1 ; TIEB10%EE R AR FR, KL
YR EEOR, JLEI4-8, JLFHANEIS, & SE SR K S5 LA FICa(OH) b ik, KAk =t
ARGEM AN, ROF AL, B RIS, BRI A4 36 TR
AT 53 5 A
4.4 Y BIRAIGAYREE 5 3 KRRy R 1 e R a0 5%

BBIEAEL, SR ARG R L b, PR sk PR LU PR ORI RO BRE, i
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ot A AR BON B B L 500 A 8K 2 A0 0 BT T,  i
BEFRHTFA S E BT ES R MR R ETH FHAME SR, TIAR
SEAPEH B BE BT SRR BE D AR EEAHEME A BRI & AR RAMBNT
BAE, MRS R BT LS RAOME, BRIIIRRA . HBAAIE. Rtk
K% B S AAE M BRI X AER AR LRSI T RAMBET ™, REAR. KE2TH
freb, WFAER AR ERREN S, THERGN, THRARESNE, WEEH
(RS O B — T B RO M — R T 4, IF LA T KR 2
B RS RL, SEAT IR T R A Y R,

A ORI KRR 3 o B -5 S R A AT 4 ¥4 FL G MO R A Y SR B 0
SR, WERHH R 5 A5 ARSI SRR SR
Wi, T A LT A TR A TR AR ROV T U 4 SR R U, BB . K
Sl RERLHE. B, HUHEE. S,

KA ARSI % 75 SRR LI E AR TSI 4, 74
BBEWKREEN10%, FEBEL: BURNSEAREEN22%, H22H1.5%,
HIEH0.5%, BAER0. SUERBE, BERFHINBRRKENER, & Bt
B lel IR AL ARIT30s, SEABRRSRRSTs, BIFRN20s, EHABD, KEH
HAHTISE. TR

RABFHREMRBE L RRR AR LE 45, Kb R BT ENRANS
SWEBKRREL, 0 m 5 BATIK S TR KRB RS, ik
SEPEHGHE B RS A SHIR RN P R b BT . Poratid
BEf, RERNENSEEETT, IREFRLEESHHA.

K 4-5 RAKBARBEESMRE

% CSW  EWEA BAR  28dHUITHRE  28dHURERE 0 m m  GEH

] %(%) (%) (MPa) (MPa) b5 B
S1  1:2.5:0.44 0 1.0 7.25 46.25 2 2 1.00
S2  1:2.5:0.44 1.0 1.0 7.60 44.80 13 60 4.62
S3  1:2.5:0.44 1.0 1.0 7.95 48.33 18 90 5.00

MER4-STTH, SEARHESIHAL, BARKBTAENS2. SIHWARITEEHE
WK, HEEMIL0%RAKEAEN2HRFEREKEL R 28R BRERET
4.83%, GULIREFRRT 3.14%; TRIF5 B0t R 2T HE 66 R 7 A iR RES3HU4T 33
IR T9.66%, HiILIRAIIESE T4.50%, FIET4EBhRE A L3950 43 46 X B ok g
(G SRR R G -,
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Y BRI O AR E O M ET I RO

SR M ISR B K, W R P R R R FF SR B4
MR hER, BRAEMNERBIBAZ HEREIRK. NRREREM, F4%
§I3 A\ KR HIRE TKRB R MR . KRB HEN. HERTE, K
VK £ 438 N IK TR RS 2 B BE 20 A LE 3 5) 20 0 i °0 560 35 i@ SR R b e i . IR R
2. EHRBEN, BESANREZIAMLSOM4NRESERESNA%E. BR
AT A RN T VA, ST ARSI i R IR AL e K RIEA R
U M HEZE L bt A P I REFENLIE 23 4T .

RIEESME 2B, FETNAGBHEBREK, CRSEARERE, Y55
S RAS RSN, S @GR AT %, A EEEMRRPEEM
MR TR, NS REM R R ARRS, EHRAGESET, 4
WEMIBERE AT, BT SRR MTESE, ERZE KN IO, BEM
K45 B RIS 265 .

4.5 KB

(1) BMBERBTENZHRE BN EEER, WAEEIEB BN
m, FRERAER TR, EREHEARMRHE, HAED, BM0.2%-0.6%%K
AHEAHNRER L HCRRE LT REDBFRIKT 74%, 90.2%F192.3%;

() BMBERBTET HKRD PV BRE, BRXEEIRETU
MR A, SRR BHRE A WHE KR R S4ERWRENRNIESR
£ . BA0.4%~1.0%H TR 4 i E KR R AP E R E2.5-4265 A4 K
R R R EVIR G R R ATERRE s AR ENGE S AWESR T
14245 KA,

G)%%ﬁ%ﬁﬁ%AﬁRﬁ%i*ﬂu%%&&tm&%ﬁ,WE&R%%A
KRR SER. BABSGEZBMNFELEXEHRE, HFELEHRLTTES
SHSEE,; ERELTBM2%ENHEI%E, 10%EKE, 3diiERE RN
BT 25.82%, 28dHLEIRAEMNT 39.44%.

(4) RABFERES L0 ix KRR BE R — &, BB
IN1.0%58 R 4% £ 4 e AE K B 1D 28 R UL SR 4R #04.83%,  HUEIRAEFR{K3.14%, T
[F) %45 B it R PO AR T AE 6 FE 4 A AT A LT SR A 1R 1819.66%,  PUEIRAER®14.50%, H
BERE 4 A B K R b ph i EHE TR AR LE R B RN AF A LLR 55 IS B AT 4 (MK e
WRBEHK.
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S KX

ERE FEMHBERLNTRTR

5.1 EXKIEHERAGAHERS MR REL

hEREAYIE . WK FIRIE R T4 115 BRI KRR, FKE
AME AR, BTFERRR. %% 40 R 540mm X 40mm X 160mm, B
W #91:2.5, KK K044, KIEFIRBEIEEHEIEIE, HERAWILE. BKFH.
REBAREASAEE, RAZEESKFFRRR, HPRAWIE. BokFH
REBARBRAKRFEA AL, BESKFELES1, FRBEENES-2,

£ 51 EXRRFEKTER

HE EAPAR®%) ®/KA(%) RN HE(%)
K A B C

1 2 0.5 0.4
2 4 1.0 0.7
3 6 1.5 1.0
$5-2 Lo(3)IE 7 ik 45 5
® SES & WiHL A R B /MPa # i WHU 92 % /MPa
%‘? LA B C 3d 7d 28d 3d 7d 28d
77
[ 1 1 4.6 5.66 6.58 19.28 25.94 37.89
2 1 2 2 4.75 5.63 6.44 2031 2331 33.75
301 3 3 4.28 4.95 5.55 17.03  20.39 30.39
4 ' 2 1 2 4.78 5.72 7.15 19.25 25.78 36.80
5 1 2 2 3 6.35 6.75 7.8 29.69 34.45 45.63
6 | 2 3 1 5.23 5.69 6.35 2141 2539 32.11
7 | 3 1 3 53 5.9 722 23.16  26.09 36.33
8 3 2 1 4.85 5.90 6.11 2244 2727 34.30
9 ' 3 3 2 4.93 5.69 6.25 21.78  26.88 35.47
28B4 5R /% (MPa) 28dHifE 52 E (MPa)
BA
Bow b5y y
RE | s A qa RR4GR | RoVAH LA TS
# o g
1 1 1 1 6.58 1 1 1 37.89
2 1 2 2 6.44 1 2 2 33.75
3 1 3 3 5.55 1 3 3 30.39
4 | 2 1 2 7.15 2 1 2 36.80
5 1 2 2 3 7.8 2 2 3 45.63
6 | 2 3 1 6.35 2 3 1 32.11
7 3 1 3 7.22 3 1 3 36.33
8 3 2 1 6.11 3 2 1 34.30
9 - 3 3 2 6.25 3 3 2 35.47
¥l 6.190 6983 6.347 34.010 37.007 34.767
¥fE2 7100 6.783  6.613  fAHE. 38.180 37.893 35340 R E:
I3 6.527 6.050 6.857 A2BIC3 35.367 32,657 37.450 A2B2C3
WX 0910 0933 0510 4.170 5236 2.683
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Y BRI KIRIEE MR SRR B

BEERS T BHRRBAER YW KBRS L AA2BIC3, BiAA2B2C3,
MRMBAEBERLO%, REVILBEBENKERENI%, WMEKFMBELE
0.5%~1.0%2.[8]. A2B2C3X—HRAEIFZRE P HIE, MBHEE KRR —K, ¥
55 £A2BIC3LA R EME R BATH L, R R RKS-3.

% 5-3 RABABRREYILRINT R0

mpg  RovR RKA RAETHE REBIGUTER SRR

(%) (%) (%) (MPa) (MPa)
3d 7d 28d 3d 7d 284
A2BI1C3 4 0.5 1.0 6.15 6.86 7.63 31.19 36.25 49.59
A2B2C3 4 1.0 1.0 630 6.85 7.95 30.11 3645 49.80
A 0 0 0 431 545 6.74 32.87 39.00 50.65

MES-3P AT LUEBJA2B2C3 R B IN T F, B IM1.0%IRAGTHE, 4%KEWIL
B 10%RKAE KR R PITREMPUERE A TR ZMIRS, REMERE
BER AR &R, 3dPITRE LS AIRERE T46.17%, 28dMiTRERE T
17.95%, X$7K JERP IR HUE R EE A m th B0 F B Hidn s B e mi.

EARAGAESRANARNE SZRAWIBRNEN, B A#— Lo R E
A (REVABD MERC (RABAE) RAERXMRKBEREW, XFRS-295
WHITTH A nESs-1.
1.0
Vel ok
09

o
©

MFEC ( KN MeT4)
(=]
ﬂ

0.6
] 6.6
05
64
0.4 T T T ¥ T ¥
20 25 30 35 40 45 50 55 6.0

HEA ( BAEMIHD

Kl 5-1 RE A, CLibk 28d HidfsE kR THL K
HiB5- 1750, KRR IR 28T AR NG AT 415 B/ T0.75%00, RUKE,
HARAGAES BER.0%, Y E, KR RK28dHITRERER &ML
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BRI INE A KERNER, REVIBE3.5%~5.0%0, HIFmE LT,
1.0
\
I\
34 37.
/ 36\___/_/

oalN_\ /L
20 25 30 35 40 45 50 55 60
HEA ( ZAMAHD
Bl 5-2 NEA. CLilb¥ 284 iR R X A T4 K

B5-2 B nub 28 AR E RE R N E T A5 B I in, MRS WA KBS
EMHMTERE, FHilt, FHEBEN1.0%, BEEYLRS EH4%N KR EZIKEN
PUEMREE K.
52&&&&3%%%%%%&%%@%&1&&

RE LR A2 AR EE M A BRI L —, S8 SRS AT R
B Ok, @ TR, HRE tﬂﬁﬁ\ﬁlﬁ@@%ﬂﬁ&i@%@ﬁ%@ﬁﬁ”‘*’”o
M T R - 45 M A BB T, — 75 T T AR B4 B S AT RS i i AP VE
EMFRFFIM, DR IEROLCETE, B—HFRAUEHTFREIEREN
i ATt

DEMIAZLRERHA, BNES FREESDILBERRK AT E— S BE XSRS
tHRELE AR, BAREEIERSE KRR LHARHENERER™,
BEt, XRBFRFUREMIE. BAF. BEREFEREN=AEE, BH=HE=
KFIFAERK, EEKFRAKS-4. BERK DA KE H360kgm®, KKH %048,
PR E690kg/m’, WAMEI268 kgm’. HFEFRREKIBNT FRENRESYL
BHEIKHY, FTUREN SR HAKBIT T HEN RS, R AKLAR,
HIE R~ A 150mm X 150mm X 150mmE9ikEE, BB EUMAEERT, LUPEAS
AR, EEEA20LSCHEATHE BN, REHSIE. IS AL B RE
W R20+3°C, WA A% EMbRHEFRI P28 RIE, HhrE ik TR
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Y RIR AT (K RIELT W R AR

RE, &RWERS-SHR.

& 54 EXRERE KPR
WE  REVABK%) HAAM®%)  BNETHE%)

K A B C
1 0 0 0
2 3 0.5 03
3 6 1.5 0.6

£5-5 Lo(3 ) R iR He 45 R

e 5 o 2N
e (MPa)
S1 1 1 1 51.0
S2 1 2 2 48.5
S3 1 3 3 41.7
S4 2 1 2 53.4
SSs 2 2 3 59.5
S6 2 3 1 55.2
S7 3 1 3 54.7
S8 3 2 1 58.0
S9 3 3 2 59.7
il 49.067  53.033  54.733
2 56.033 55333  53.867 WHE.
i3 57467 54200  53.967 A3B2C3
e 8.400 2.300 0.866

B EMMT, BHREBTERSYRETBERAHAAIBCS, BREEY
LB B KR FER6%, BUKFINEENKERRRO.S%, BRNETHSBERK
RFEEMNO0.6%. AB2C3X—FREFZRETERAL, ABRETAR K, 5
R5-SIERRE P R TT RAIBIC2LL REM R MTH L, AR LR NKS-6.

& 5-6 RNEHERSWRELMGT ZERHRR
REWi wAR RAGHTE 28KTURRE

WH

(%) (%) (%) (MPa) .
A3B2C3 6 0.5 0.6 60.1
A3B3C2 6 1.5 0.3 58.6
BEARKHE 0 0 0 52.0

RS- B L] LHERASB2C3 R BN T F, BMO.%IIRAGT %, 6%RE
WFA, 0.5% K FIH iR & L 28 KPR IR & 715.58%.

TEX RS-SHIRE +PUERE MR EIE TR H R, 2HEREK
SERAR R L HUR R G, mEs-38R.
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55 | ./‘\’ —

28 KATU) RIS (MPa)

45 Y 2 1 - i i 1 Y i a1 J

H#EA O 3 6 [H#EB 0 0.5 1S WEC 0 03 06
15-3 DA 2K T2 Ak suiia ¥ b
M ZE KRR 28 K P SR BE S ma s e ol LU HY, I SRARIRRZE R, RIZR
YIS BRXN A EMEBCK R WRnemkE 2B, BsoKA; HECHK

FEIR /N, B SR TR ET X} R 3 (VIS I /]S

MERS-5PEARAT LU, $BIN6%IR A MTLIE . 1.5%38K 711H10.6% 5% 18 5 £ 4E 1)
IRFESOVLIL SR e K, SRR A IRFESIHI117.06%:  FLB I11.5%)8k /K A1 F10.6% 5
TR 4 41 ¢ B VR - O P 5 B L IR HE IR SR8 7 6.47%;  RIBIN6% &4 3L R
0.6% 5K T M 1 4 R ST IR HE I AE S 1] R T 7.25%: 4B 6% R & M FHH0.5%
WK T IR PSSR T SR AE L REHEIRAES T8 X 1113.73% . AT LU B RS
FLIBR R i AT 4 IR T OB T 1 G -

A KRB IR S I AR S RS TR ﬁ’mtﬁé:&ﬁmﬁ B RIREIE 247,
npEs-4. 5-5F17K.

4 5-4 /M s WJ Lf’ >1Juw AT B P 5-5 52 VS ikesE + St x
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P KER LR

B, ESNSERERIE2. MEIPEESHECa. Si. OFTE.
MES-SPRILUE HEMESWIABE, RELPHFHCEBKERKL™Y
%, TEREHEE, WENERTERSEAMERENHRNEN. EEIER
8or, Es-shf BRI AHEC. ORNE, REAAHETIIHEREY, B
PLE2EHC. OLESBETHEMLKSE, AT ERRTREVEER. {1
B2 TFER, HARAMARGMA, TURHASZRIHTLER, PFRILEE,
BE X S AL R A, N T KRR MR, RE T KR
THISREPERE, KKK RIBEE L MIN A BRI,
5.3 RARGKAK/ICRESHRIMTIKIEMAR

e 7K 0 R 4 B EHC I B AUK B - T ABOR, SRR B EREKE
B BrEMERK MM RE, U RBURM T M ERK G IR AR
RIRRRE, RMBVBKEHRAERUMEEREZ —. —BMBBUKE, Ko
EMEARRIERR, BISHABES N, BENEAREENREK. YHENEH
AREYRE (WEE. BA%) , RAKKETEBERBIYIR, ERERN™E
R,

PR AR T RO RSE, SALRBUMOM R K, SRS
HZBRE. WERBWEEHEEE1Z . TEPEFH Kp>0.85HMEIFY
i KR, AT KPR FEPHEETE. AT -RZERERRENT
LT, MR A BB AE D T0.75.

HAREYILB S RAGAEZT LR KEDERKENRLRHH R, B
SVABBEDETRRIBNREBE, RREHERS- 19T, ARERNK
5-8F7, HAPRAEAE. REYWABRBKASEHEBOKEFHEL.

& 51 BNEAEKED KR KM RBACL

0T Cs:w RN H(%) KO WAHBU(%) K #(%)
SO 1:2.5:0.44 0 0 1.0
S1 1:2.5:0.44 04 0 1.0
S2 1:2.5:0.44 0.7 0 1.0
S3 1:2.5:0.44 10 0 1.0
S4 1:2.5:0.44 0 4 1.0
S5 1:2.5:0.44 0.4 4 1.0
S6 1:2.5:0.44 0.7 4 1.0
S7 1:2.5:0.44 1.0 4 1.0

35



Y MENBARAKRAEE S H RN AR

% 5-8 RNBAHMEKEDEBKERRURBRL SR

Ity REELE MK pofad U SR L/l Xttt
MWAKE ATk (%) (%) WAKE  ATR # (%)
2 (g =#( [¥(MPa) JE(MPa)
SO 5722 547.9 4.43 100 23.13 20.77 0.77 100
S1 570.6 546.2 447 100.9 2544 31.41 0.71 922
S2 568.1 543.4 4.54 102.5 34.00 37.78 0.70 90.9
S3 563.8 539.0 4,60 103.8 37.06 41.18 0.69 89.6
S4 581.4 556.8 4.42 99.8 2487 33.16 0.79 102.6
S5 579.7 555.4 4.38 98.9 29.76 3543 0.84 109.1
S6 577.6 553.6 4.33 97.7 30.28 33.64 0.90 116.9
S7 575.8 552.9 4.15 93.7 32.05 36.84 0.87 113.0
0.95 r

0.9

= 0.85

5 0.8

= 0.75

0.7

0.65
0 6 1 [] . . 1 i 1 ]
SO S1 S2 S3 S4 S5 S6 S7

RAMBAR B RKRY R
B 5-6 RINML 4 MR AKRE ERILERE N

MERS-SFATUE H, FABNRESYIAN, MRAGTESEMN, RKER
A FRERRE, WS1.S2RS3HI K % 43 H LB HE R SORL T T 0.9% 2.5%H13.8%;
MABMB SIS A HENRFESARKELLSORFK T 1.33%, BEBMEBRRGT %
N mEESWIBAIRFESS, SeMSTHIMAK R 7 5l b HHE R SOFFK T1.1%. 2.3%
#16.3%; BES-6RBREBAEEBKEDRRURLENE, AESTLUEL, 78
MEEMIBE, BERABAEBERN, RUREEH FREENME, Wmsl, 2
FSIHIKAL R B B HE R FESORE K T 7.8%. 9.1%H110.4%; T RBMEEWIK
fIS4LLSOIR T 2.6%, BEBMERRGAENB MR EWABERFESS. S6FSTH 5
B R R FESOIRE T 9.1%. 16.9%F113.0%. FiARNBMERETENREYARK
BEH AR BRI K BB MIRK E, REBRURE, SKRBROMKER —E s
YER, T BB REEK, RIS LR,

KEEBUERPREADNOER, SERARATE L. REWFAEIKS T
AR ERECIET &4, iKY FEIK. 4R B PRREHWERBRAUEER
REE, RaMefEEt meiEeE, Sus TKRMIUERE S, B4R s KTE.
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PrKEE - X
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TRESERRR, MBS AK BN K Y, B % LUER A KN RIS, 8 AN EH
. KRZRIR R4, BKERERVIS S KB AR R A. L
0 &b, RPMBESBKIAE. AMEEREMA 0 <00° i, AiktEirl 4
MEIHERA 6 >907 B, ARKMEME. KEFKEMEIRTTLUERIT, HiE
B EER B KBAME AR, KEMKEMEREAMUGESRT, WEK
AARBEBAMEBERE D, RLES-7.

(2) FAKHUME (b) TEKMEHE
B 5-7 MR R E

ERAGTE KRR BT 0SS RIFFBRT, BARRBAEARK
HEREL EH0>007, KEMKUEMBREAMUAGEMRIT, TEKIARGEBAK
RAEMERERES, FUMARRGTET MR SRR RORULRE, SEHEKR
BAEL RO K

ATH L HRARPBHESKREAZ BNRES SRR, FADBAERS
PBMESYAANYERRBAREKREGTORABDLESBANEH. FEME
EVABARRBA R BRI KRG, RUNAERTDNEE, WES-8HR,
RNGTES R BNS A X SHHLRHER, FEREEEYEMHEKEAL
), EREREMRER KA ST ERANGE NAR, BRERRERNL
ERES; BPNRESYILBENRABAERRKRD LG, wEHS-9FR, A4
REAWRHMEY, AESEEZREEHREE, KRBARSYIBEHEN
HEAMXLEAHR, RREHEENTER, FitkSiiRarkansite.
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Y RN T G KR AR O bR R i AT

Electror In

< 5-9 H NG T AR B G Kl b 9%

5.4 BRAKAHUR SRR TIIERERR

IR (IR 2 16 L T 3o BT 4 2K 40 O e A IR Bl 3 2 25 R 22 5
AR N . 20 P LB O] 43 B (R B A O BB E O AL SRR T 05
M. BB RIS MO T B B A T R, 2SO AT
B3R TEREAL T T V9 307K 43 1 4 S0 R BT RS 1 3 RS 0 F AR TR 2t F D3R
BMILM BB SRR SR, BT, S5 A bk ok, W
SOKEARAN, THAR R .

A (B TRKJRIRIEE LRI IORL) JTI053-93 30 B P £F 4 1 K e s
S AR TRIRG AT AR . RS- 7 BT AR BT IRR, KRR 3k (3
RFARIGF RARQ BT B, S RINKRS-9, THATHHR M8 K AL a5
F5-10F1 7R .

£ 59 RGBT EREUUENTHE)

W0 3d 7d 14d 28d 45d 60d 90d 120d
W
SO 0.003 0.016  0.033 0.046 0.060 0.078 0.085 0.097

0.0028  0.012  0.026 0.031 0.051 0.075 0.074 0.083
0.0015  0.009 0.017 0.026 0.047 0.061 0.062 0.074
0.0018  0.013  0.022 0.033 0.049 0.064 0.074 0.081
0.0025  0.010 0.021 0.026 0.052 0.048 0.047 0.054
0.0014  0.008 0.016 0.021 0.036 0.035 0.032 0.049
0.0007  0.005 0.011 0.014 0.021 0.021 0.022 0.034
0.0004  0.003  0.009 0.007 0.015 0.014 0.013 0.013

w
W
[=N=lalol ool ol -]
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