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An Experimental Study on the Mechanical Properties
of High Sulphated Cement Concrete with Fly-Ash
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ABSTRACT

The purpose of this experimental stydy is to improve the workability and
durability in high sulphated cement concrete with fly-ash, As a results, we
can make high strength concrete by using only high sulphated cement but try
to improve the workability and degree of strength by adding 10% fly-ash but
the effect beyond my expectation to improve the workability and degree of
strength does not show, and the improvable effect except the drying shrinkage

of durability does not show, either. So we must give attention to using
fly-ash.
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Table 1. Chemical composition of high

sulphated cement

Chemical composition (%}
Si0y | Algdy | Feddy | Cald | MgO | Nad K0
20.3 5.4 2.4 160.9129(01270.75 160 1.2 99.97
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Table 2.
phated cement

Physical properties of high sul-
mortar at steam curing

: Compressive Strength(kg/cs’)
(ni, | Fin i 3 7 28
(mini {tHr min}| day days days days

{ 302 | 906 | 300 | 745 | 139 a1 507 | 86
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Table 3. Chemical composition of Fly Ash

5i0; | AlQ; | Fex0y | CaD | Mg0 | Nax0 | KO 1g. loss Sum

54,7 | 28.2 6.3 (47111099703 2.6 99.39
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Table 4. Physical properties of AE Agent

Name Appearance Spec: S?ecxflca—
gravity |tion
ASTM
X~AEA )
DAREX-AE Brown 1.03 C-260
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Table 5. Physical properties of high range
water reducing agent

ASTM C494
Solid base

Appea- [Spec.

. PH
rance |gravity

Name

Dark
Mighty-150 1.2 17~9 45%
Brown
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Table 6. Experimental design for workabi-
lity, comp,strength and flex. strength

| " lnit |
Kind of | cement | W/(C+F)| H.W.R.A
cement ' content (%) } (C x Wtd);
| (kg/n®) ~1 |
High | 450 | f
- sulphated ' 550 ! 30 1.5 |
: | 36 2.5 :
cement ‘ 650 B
High } | ; ;
\ sulphated } 450 30 s }
, cement + ‘ 550 | 36 - i
|Fly Ash | 650 -
| (10%) E Al | ?
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Table 7. Mix proportion of high strength
concrete for durability

T s ]
Cement Kind of § W/C+F(%)
Concrete |
Non-AE
High Concrete J 33,30, 27 |
Sulphated A | }
Cement ' Concrete | 33, 30,27
' T Non-AE
| High | NonmAb 33,3027
Sulphated | Concrete | |
Cement + | AE f i
Fly Ash 10% | Concrete ; 33.30.27 f
! ! 3l
| Non-AE 5 i
? Ordinary i Concrete i 33,30,27
i Portland g i
| Cement | AE | 33.30,27
| i Concrete |
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Table 8. Experimental design for concrete
carbonation

1 Unit Weight (kg/m’) !
T

AE |

;%‘——w 'W/cw}C W oI5 LQ
L« (%) | ‘ ! ;
| 500 165 657 998 10.78 |0. 04

33
A 130 5001506761021 1.96 |0.04
|27 500 135 689 1045 '4.21 0.08
"33 500,165 651 | 988 0. 65 /0. 06

| B 30 [5003150%667 1012 11.85 |0. 06
27 1500|135 683 (1036 '4.10 10.06

33 ‘500‘165\659 999 0.64 10.03
30 500 150 675 1024\1 26 (0.03 |
| 27 500 135 691 1047 '3.90 0. 07 |

(2) §2=A1d
15X15x55cn®| B=2 FAINE Hastde
o, AlEe] A2 g HAE &L KS F 2408

of ejAstalch

(3) HA&3

ZAGs] AH-E KS F 24560 23 42 2
& SR st FTAAE 2H 149
A Algstedct zb FAlAs AE Holl 27
et A8 FH5 *1%01 213 of ulz}
30cyclentt} Acf HEtEA+E FF3tL °U=l
Az F Aol FEHASIL 60016}7} o

o 23S $E3tH, AHAEE FH LH—?“S‘
A& =&stadct

(4) A=<
KS F 24242] 32| E2] Hol¥3 Aldof o
AHsted Zt 2AHFEE AXFHFYE FH31A

1=

) Epeti %

etAgg & P HEIEF SmAE A
7HEY EEEE o] &3l 5AE|nE ¢ UA
of FAME MBER, ¥ 2AEE 7 )
2 | zteto] 72t 313‘-%*"&‘4 371928 A7
36U w7 YAY ARE /% FAUE
B&odo] HAIIER &45F WES (S
ZAstadch

(6) 37

@10X20cme] A2 E ZAANE 65CE 54]
7 271%4 NUF FHAUANE ol 8stel
ERXI7EA =5 10%, 2% 40T, S5 50%%
Z7olq 7zt AP R ATk 7 AHal
BAAE Loz sl MEZywl 1x
goloz HUYEPI BRI BEsc)
ol W 43 A e AYFe EAE
= Haoz Yol Hxw FHHY 2ae)

= Raog Ushhso ol T B
HolE F43 UF ol shach

M=) 2ol

Tgare AUEet DAY AAZo] 10%
Zalolof4| & Myt a7ty Z3EL 2y
Azt & W HPAE SBANE 29 A3
282l ¢t&x7ml HF 8l0kg/cn® Lig]e|d
2 1758 904kg/cn’7HX] 2T Zejolof
& 10+ 271t el BE YR gL O
2] 22 oo} I AT 913kg/cn’ TR &

— 177 —



T dwbAel E32E &7 cf3t ¢
o= Hl7t BE EHeEY HL 5~78%
el visted 3% AWIE Z37E)
BFolle o4 9FEE YHEe Z2o] Iy
Nd= et ol B8 Z32EE o] 1
e ZFERCTE 3¥AR AHEL 10 S
glolol# & Mgt nte Z3z)EL 4313
Z2o] AWstA HAHY ooz YT}
S7H Zle® okt Z3s|Ee gy
<= Fig 12} Zo] Eelojof2]d Ay 2L
ABAEAIHNE AL W)y HOE | ~2cn
FISA Uelton, cwheajmiE=r Zgjo
mhel ozt ZUtsl= AL Nola ol

= —_— |
- H30-15 | /
25 b < H-3615 |
- -~ HF30-1.5
- HF-36-15! 2
20 ) |
= i
s J
£ s L, 5
a |
0+ -t |
s | !
el —
400 450 500 550 600 650 706

Cament contents(kg/m )

Fig. 1(a). Relationship between slump and
cement contents at HW R A 1.5%
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Fig. 1(b). Relationship between slump and
cement contents at H W R A 2.5%
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Fig.2. Drying shrinkage of high strength
concrete at each W/C+F ratio at standard
curing condition
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Fig. 3. Drying shrinkage of high strength
concrete at each W/C+F ratio at
curing condition (65°C, 5hr)
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