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Basic Property of Concrete using in a Highrise Reinformed Concrete Building

Shigeo CHINO* , Kenji IGARASHI ** and Jun-ichi SAITO***

In this study, we aim to develop concrete using in a 30-storied reinformed
concrete building above the ground.

That is, we experimentally investigated basic property (both aging variation
and compressive strength of fresh concrete classified by season) to discover the

concrete which satisfies the 30-42 N/mm?® of specified design strength at
columns, beams and floor slabs.
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Full-scale experimental body

Table 1 Used material of concrete Table § List of mix proportion
wAy R|EBAEL T REAY b (LES 16) = B (ke/m)
RS |3yl B (RELI 2. 58, HKIH2. 60) § WC | S/a | k| LR B
A ﬁm@mz(gigﬁigéoﬁfwaeg Tl om | o 7 # | B pA
H v mm
o |BEEA L EAE BERES (7 30 | 42.1 | 165 | 550 | 674 | 942 | 0.60
AT BREF DIV VBT-FVROEAE) 35 | 44.3 | 165|471 | 738|942 | 0.55
B2 (K V0V vBka- % & SRABE )R 1) A% [ 5.9 | 165 | 413 | 787 | 942 | 0.60
BT K | AR 45 | 47.0 | 165|367 | 824 [ 942 | 0.70
30 | 42.1 | 165|550 | 674 [.942 | 0.90
Table 2 Rate of rock type coaTse EikE 35 | 44.3 | 166 | 471|738 | 942 | 0.80
aggregate 40 | 45.9 | 165 | 413|787 |942| 0.75
45 | 47.0 | 165 | 367 | 824 | 942 | 0.90
RS | BE \ERE | BEE (EmE | 5 30 | 42.1 | 165|550 | 674|942 | 1.00
35.1 | 20.5 | 19.7 6.8 5.3 35 | 44.3 | 165{ 471|738 | 942 | 1.00
HE |RRv (fitks | BE | kA 100. 0 EF 40 | 45.9 | 165413 | 787|942 | 1.20
5.1 2.6 | 21 1.5 1.3 45 | 47.0 | 165|367 | 824 {942 | 1.30
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Table 4 Aging variation of both slumps and air content

®]E | W §E7\ SR J‘i/é})%}' AT w7 (em) TR (%)
o (%) | H9 | (C) | (O (%%:) (%'3?%}1) 0% | 90 | 1205 (;’r%%) (%{ﬁ) S0 | 90\ 1205
30 |2/120 6.0 | 9.0 | 23.0 | 23.5 | 24.0 | 23.0 | 21.5 | 4.8 4,2 3.2 3.9 3.9
s 35 |3/4)6.0( 9.6 [22.0] 2.5} 19.5]19.0 [ 16.5| 55 4.6 3.6 3.6 3.8
40 (2/5] 30| 7.0 | 21.5 | 21.5 { 20.0 | 19.5 | 18.5 | 4.8 5.1 5.8 6.4 7.0
45 [2/25|11.0| 10.0 | 2.5 | 21.0 | 19.0 | 18.5 [ 15.0 | 4.9 4.6 5.1 5.7 5.4
30 [6/2)24.0| 24.5 | 23.0 | 22.0 | 21.0 { 19.0 | 15.0 | 4.1 4.0 4.2 4.9 4.5
35 [6/23|25.0) 26.0 { 21.5 | 18.5 | 12.0 | 9.0 5.0 3.1 4.6 4.6 4.5 4.3
wHE 40 |5/19|18.0( 20.0 | 21.5 [ 20.0 } 19.0 | 17.5 | 13.5 | 4.4 4.0 3.7 3.5 3.1
45 [6/16]21.0| 23.0 | 22.5 | 21.0 | 19.0 | 19.0 | 17.0 | 4.6 4.7 4.2 4.0 3.8
30 |8/5]27.0] 29.0 | 21.5 | 21.0 | 20.0 | 19.0 | 16.0 | 4.0 4.2 4.4 4.8 5.0
35 |8/26)28.0| 30.5] 225|220 |205]|205]|19.0| 4.2 3.8 4.0 4.3 4.2
2= 40 [7/29129.0| 30.0 | 22.5 | 21.0 | 20.0 | 19.5 | 18.5 | 4.8 4.9 5.2 5.2 5.9
45 |8/19(31.0| 30.5] 22.0 | 22.0 | 20.5 | 19.5 | 18.0 | 4.2 4.0 4.4 4.7 5.0
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Fig.1 Aging variation of slumps Fig.2 Aging variation of air content
(W/C=40%) (Environmental condition : winter)
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Table 5 The highest temperature of

concrete
OB
s{t
_______ /O BREERM A% S 2=
p ’ M T ZKtAvhEE (%) |30(35140(45(30{35|40]45]30|35|40{45
"‘"(:..,Tfmmlz, 30 s BEIEE (°C) |41]41|24]34{80(76[60(59[83]82] 78|70
Fig.3 Model test specimens of columns
Fig.4 Simple curing box with heat insulation
Table 7 Ration of compressive-
%W/C 78,288 91H /28R
o0 s s o o IO (01 ¢ 4L AR ] Ao
70,,,4_,'___?'__V/_;??E_f’/_“_%ﬁ"‘:___f,___%“-_ 30 |0.84[0.79{0.90[0. 91 1 11]1.12]1. 04
ggg:-";’-i--:-I--'::":f"'/')é;)@-; oo 41 35 10.80{0.72(0.80/0. 78 1.13(1.08{1.05
%40_ ZE| 40 [0.80[0.5810.78/0.80 1.17(1.2641, 21
~ 404 45 10.73(0.71(0.80{0.82 1.18]1.20(1. 21
20 1 30 |0.810.90{0.91|0.92 1.20/1.09]1. 12
0 R S S %/ 35 [o.810.79)0.88]0.87] /1110107114
0 12 24 3f'3 48 60 72 84 96 Z| 40 |0.75(0.76(0.83[0.87 1. 21(1. 221, 21
Hlh (h) 45 10.7610.77{0.83(0.87 1.12]1.11{1. 15
Fig.5 Temperature history of concrete 30 10.8410.89]0.9210. 92 1.20(1.15}1. 21
B | 35 |0.83{0.81(0.89|0. 88 1.11]1.06|1. 06
1 40 10.82(0.86)0.75/|0.90 1.0010.9610. 98
45 10.79/0.79(0.89/0. 85 1.08|1.11{1. 09
Table 6 Results of compressive strength tests
(N/mm")
= ﬁ . M7 8 Himes R Ht&%ma
30 |58.3149.155.8]57.1169.4]62.4161.8]62.7 69.0169.3]65.3
s 35 |51.2(40.4/43.9(44.1}63.7{56.1[55.0(56.6 63.5(159.4159.3
40 138.224.3127.7(31.1)148.0(41.8(35.6{38.7 48.9(44.9|47.0
45 |36.5(30.7130.7(33.4]|49.8]43.1|38.5{40.6 51.0]46.2]49.0
30 |54.8|55.5(51.9]49.1]67.5|61.8|57.0]53.4 74.0162.2159.9
35 [43.2]43.7(39.0{40.1|53.6|55.344.5]46.2 60.8 | 47.6 | 52. 5
e 40 134.7)33.8(30.5{34.2|46.4|44.5{36.639.2 53.9144.8 1 47.3
45 129.9128.9(25.5(27.8139.1]37.4{30.9|32.1 41.9134.3(37.0
30 153.6160.9149.5([48.1)64.0|68.1/54.0152.3 82.0162.3]163.3
35 |49.4162.3(44.0(39.4(59.2|64.91{49.3|44.6 72.3|52.1147.4
B 40 141.3143.9134.2135.550.251.3|45.7|39.6 51.0{43.7]38.9
45 34.7(37.9(29.8(30.9]44.1(48.2|33.6{386.1 52.1137.3139.2
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Photo 2 Simple curing box with Photo § Model test specimens

heat insulation of columns
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Table 8 List of regression formula

RS | REFIE EER (FBRSIRE)
REYER A |F28 =25.17 C/W -17. 02 (x=0. 997)

S WTELF28 =23.52 C/W -21.91 (r=0. 998
FFE F91 =23.47 C/W -16. 80 (r=0. 9783

a7 Hi&|F28 =18.94 C/W - 8. 965r=0.993§

F91 =19, 51 C/¥ - 4.07(r=0.974
70| -@-EmE| | :
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{ovm/N) W

20
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A R C/T)
Fig. 6 Relations between compressive Fig.7 Relations between compressive
strength and cement-water ratio strength and cement-water ratio

mF=42+10+2%0.1x(42+10)=62.4 (N/mm?)

MER28 B D iZEERS: o [olfFR (Table. 8) £ v . 62.4=25.17C/¥—17.02 C/¥=3.16
RE-T. ¥/C=31.6% &755,

Wic, LR EEZBICANTEREMBAEM=280,. n=91A&LABECH>VTE
HLTHB, MBI ADI7 L CRHENBOE A » bk E EMERE & OBR%EFig 7
R, COBED wSn=5 &% 5,

mF=42+5+2%0.1x(42+5)=56.4 (N/mm?)

Mig28 H o rZ#EE A o [AJF (Table. 8) kv, 56.4=25.17C/W—17.02 C/¥=2.92
BT, WC=34.2% &85,
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