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Structural capacity of water channel fabricated of concrete including blast furnace slag were investigated in this paper. An
experimental study was consisted of materials test and structural test of concrete water channel. The mechanical properties of
concrete including blast furnace slag were investigated. Ordinary Portland cement (OPC) was used as basic binder and the effect of the
replacement of blast furnace slag for OPC was investigated. Experiments were performed to measure mechanical properties including
compressive strength, elastic modulus and modulus of rupture. Test results show that the compressive strengths and modulus of
ruptures of mixtures containing blast furnace slag were equivalent to those of OPC concrete. In addition, the structural capacity of
concrete water channel with up to the replacement ratio of blast furnace slag of 45% was greater than the required strength in KS

specification.
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Table 1. Chemical composition S H|ES SI¥CH, 127 YKLt DX = K| 242
: ” 127H 8IS T AABIRCL 422 MBS 52 571342
Chemical composition(%)
Compositions MAlsto, 0[] T2t ABAES 57IUMS AT
OPC Blast furnace slag ’
Na,O 0.35 0.32 | 4 : 1
AlSdz471L Ol HA
L —
MgO 3.28 4.63 3. daza H 24
ALO; 6.79 19.69 _
3.1 YE2E
SiO, 3291 42.30
so. 1 g st & E52|=0| 72 282 U 5620 AEUES ZHBIACH
OI=7IC AISIO [ ZH 174 1 [ =5
K0 214 038 =AU AL Fg 11F Z0[| 214 100mm, 0] 200mme| &5
ZAHE A7 X ZXGIGCH ZF Al2|=H
0 s oo BAIS QSAEIZ 615S Notolo SHGIRC, 2t ARz
7Y U=UE SHZATE Table 31} Fig, 20 =AISSIC
TiO, 0.12 0.18 = |:11To_ OEJ-}_ f a. O'H |'0|'_ f
Plain tigf 232/E(1252 X2tE=0)2] BrU=LEe
Fe,0; 0.65 0.07 B B
31.2MPa, 12521 =& 15, 30 2 60%Y o] BAASUE
P,0, 0.41 0.05 _ -
=309, 297 & 20 3MPaZ N X|2tg S7i0f [ME UL HE
MnO 0.04 0.03 _ _ -
X 30| HO), 2 AB0IM= 571942 ANEIHDR 2t b
L.OI 0.90 1.54 o1 50 Of= o o L
29| 7 USLE HEE0] A2 A2 HHED, Ol u252
Sum 230 2.6 1 X[B80| met 232|120 7Y YEUTE Eoloitl %S 42
ojn3ict
M 28l LU=t EeA+E SHoH| #Iot0d 2,000kN
Table 2. Mix proportion
Unit weight(kg/m®)
Mixtures w/c 0 Water Cement Slag . -
%) s/a(%) W) ©) (BS) Fine agg. Coarse agg. Super-plasticizer
Plain 445.1 0 764.0 962.0
GS-15 3783 66.8 764.0 962.0 0.7%
- 30.6 46.0 136.0 (Binder weight)
GS-30 311.6 133.5 764.0 962.0
GS-60 178.0 267.1 764.0 962.0
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Table 3. Test results

Compressive Compressive Compressive Elastic
Rupture modulus
Mixtures Specimens Slump strength strength strength modulus (28 days)
P (mm) (7 days) (28 days) (56 days) (28 days) (MPa};
(MPa) (MPa) (MPa) (MPa)
1 344 34.4 39.3 20,314 5.5
2 28.2 372 38.1 24,088 4.6
Plain 145
3 30.9 36.8 372 22,744 49
Mean 31.2 36.1 38.2 22,382 5.0
1 31.6 332 39.9 22,956 5.5
2 31.2 36.3 39.5 24,088 53
BS-15 143
3 29.9 37.8 385 25,111 4.1
Mean 30.9 35.8 39.3 24,052 53
1 31.9 33.9 40.1 24,353 4.8
2 27.9 36.7 423 25,595 4.7
BS-30 146
3 29.3 35.6 38.3 25,583 5.0
Mean 29.7 354 40.2 25,177 4.8
1 30.0 36.7 44.7 26,611 5.4
2 29.5 35.4 413 24,693 49
BS-60 143
3 28.4 36.2 43.6 25,132 5.7
Mean 29.3 36.1 432 25,479 53
S| MESARIT(UTM)E AIESIRIL StSAtichs HRIM0] B4 A 232|E9 28 UF U= S2fofk| 2 XS Qlojeict 12
©Z 0.8mm/min2| £E=2 THSIGIRAC!, SFEAHGH & SAX| EHa-e st 0122 X=2tE S710] [} 28Y dee 27F HASHH, H
302 o] LVDTS 120= 2402 MAGIZIC, VDTS BAR  S40| 2| 942 %2 571942 ANsi30| o= Bekel;
S 100mm722 o]l HX[oto SISAHeHA HRIE SEGIUCHFig, 2), M 56Y9| U= A 21 Table 32 Fig, 20i| LIEHY
289 UEUE SHA= Table 31} Fig, 20| LIEILHRIC %C}. Plain 232|E(02£2) 7 288=0)9) 562 WRYEY
E& 382MPa, X|2tg 15, 30 & 60%Y I HHASUEE 393,
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Fig. 2. Comparison of compressive strengths at various curing days
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Fig. 3. Test results of elastic modulus(age of 28 days)
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Fig. 5. Test results of tensile strength(age of 28 days)
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Table 4. Replacement ratio of blast furnace ratio 12 . . . _ -C2I
ks e fk ) 10000 0 10000 20000 30000 40000 50000 60000
Channel i -6
OPC(%) Blast furnace slag(%) Strain (¢, x10°)
(@) End of member(C1, C2)
Ml 100 0 0 -
M2 85 15
50 - -
M3 70 £ e
M4 60 45 7%
Ms 40 60 <30
£
F 20 -.-C3
Table 5. Structural test results ca
10
Measured load KS —0
0 1 1 J
Members (kN) (kN) Remarks 300 400 500
Por Py Por Strain (g, x10°%)
Ml 58 70 46 O.K. (b) Bottom slab(C3, C4, C5)
M2 51 66 46 OK. Fig. 8. Strain measurement(M3)
M3 49 63 46 0O.K.
M4 47 54 46 O.K.
M5 45 60 46 N.G.

oF S22 AIAOIH, AN ARIMISD 2 2= Ago]
TS 45kKNCE KS 7[Zg! 46kNECH 2| LIERHTY,

S0l 3 Ze MBS Fig. 1001 LIEFHUCH, KS F
40109] 7|2Zf= SIA| LIEHAQACE EXH M1, M2, M3, M4 2! M52

22EO| HEGHSE 58, 51, 49, 47 &l 45kNO 2 SHIIUCH 4 (c) Bottom of slab
2o M, M2, M3 2 M49] FEGIEE KS 71221 46kNS A3 Fig. 9. Failure patterns(M2)
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