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An Experimental Study for Improving the Applicability
of High-Strength Concrete
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Abstract

Tests were conducted to get a general mix-proportioning relationship of high strength concrete using low
quality materials easily purchased in situ, The superplasticizer was used as a chemical admixture to compensate
low slump of base concrete keeping its slump up about 1542cm. General material properties such as modulus
of elasticity, poisson’s ratio, unit weight and stress-strain characteristic of high strength concrete were obtained.
Test results show that mix proportioning of high strength concrete proposed i this paper have reasonable
valdity and it can be used as basic data in design and construction of high strength concrete.

Keywords : High strength. concrete, stress-strain, elasticity, mix-proportioning unit-weight
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Table. 1 Physical properties of aggregates

Maximun size Specific Abscrption Fineness
of asggregate gravity ratio modull
{(mn) (%)

Fine aggregate - 2.83 1.52 2.74

Coarse aggregate 25 2.60 0.75 7.16
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Table. 2 Chemical admixture

Main Specific Standard
Class Type

Conatituent | gravity dosage rate

High-range ASTM C494 Naphtalene
Liquid .21 0.36~3,0%

water reducer type A¥F polymers

Air-entraining Sul fonated
ASTM C260 | Liquid 1.03 0.04~0.07x

adaixture hydrocarbon
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Fig. 1 Variable of mix-proportioning
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Table. 3 Standard mix-proportioning table

Uit weight (kg

Maxjenun § Targer | Water- Fine

szeof  § slamp §Cement | aggregate N Con op

aggregate | jemy | ratio ratio . y ine Tse 3
o ) (0, |Warer {Cement | Aggrepare | Aggregate | (¢,
2% 17 n 3% 165.0] $00.07 6063 1132 10
2% 17 3% as 157.5) 450.0| 6281 s 17
Cane % 18 k1) s 163. 4} 430.0| 6288 1154.1 1.0
2% 17 40 kL 164.0( 410.0 #70.2 1128.) 1.1
1 28 1r 4 n 167.7{ J90.0; 8729 132,68 1.0
2% 17 [}] ki 166.5| 370.0{ 680 3 1481 1.3
k1] 113 3 35 231.0f 700.0f 4862 892. 6 0.3
25 17 35 35 210.0{ 600.0| $535.2 982.7 0.3
Cone 25 14 38 kL] 190.0| 500.0y S83.2 1071, 0 0%
2% 17 {0 ar 180.0| 450.0] 642.8 1080.8 0.5

2 5 15 4 7 184.9] 430.0] 6438 1083.3 (]
5 16 45 37 180.0F 400, 0 657.8 11o07.2 ¢
Case 28 13 kH] 38 157,51 450 o 628.1 11531 2.0
28 17 19 37 164.0( ¢10 of 670.2 11281 1.8
3 2% s LE] kL 166.5| 370.0] 680.1 11451 1.8
Case 25 15 kH] ki 210.0{ 600.0] 5382 902.7 0.9
28 1% 40 ki 180.0] 450.0] 642.8 1080.8 1.2
4 25 5 4 37 180.0f 400.0f 657.8 1107.2 0.8

—Case 1: Mix-proportioning for concrete whose slump at base

concrete condition 1s below zero,

—Case 2:Mix-proportioning for concrete whose slump at base

concrete condition is about 1~2cm.

—Case 3. Case 4:Mix-proportioning for concrete to which half

of required S.P. is added when mixed and
the other is added after 1 hour.

Case 1 and Case 2 correspond to Case 3. Case
4 respectively.
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Table. 4 Compressive strength

3-day strength 7-day strength 28-day strength
(kg/ca) {kg/ca?) {kg/cm?)

Tater Dry Vater Dry Tater Dry
w/c curing | curing curing curing | curing curing
33 410.0 354.3 445.0 4210 506.3 476.3
35 367.6 340.0 420.0 411.7 480.0 453.0
Case 38 315.5 312.3 370.3 352.1 462.2 445.6
40 308.8 294.1 354.3 334.2 448.2 a9
1 43 241.5 214.2 346.7 288.8 427.1 400.1
45 240.7 211.3 309.4 273.9 400.0 93.3
33 361.0 4.2 397.5 362.7 502.6 455§
35 304.7 267.7 374.3 331.2 491.8 459.5
Case 38 300.0 257.0 349.0 334.2 450.0 436.0
40 268.7 249.0 343.6 330.0 440.5 403.3
2 43 211.3 188.0 309.5 291.1 424.4 375.1
45 191.6 182.7 280.7 243.3 375.8 332.4
Case 35 374.3 369.8 443.0 436.0 493.0 518.0
40 378.8 342.2 401.0 427.8 433.9 454.3
3 45 322.6 291.5 327.4 381.0 388.8 298.6
Case 35 361.0 372.0 407.8 391.7 488.0 502.9
40 378.8 370.0 394.4 397.5 446.1 460.5
4 45 232.6 227.3 294.1 273.6 374.3 348.8
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Table. 5 Comparison of proposed 28-day compressive strength
presumption formulars based on 7-day compressive

strength
Test Result 28-day compressive strength presusption formular
(kg/cw?) Slater JASS & CEB- FIP
7-day | 28-day | 28-day |Proposed| 28-day {Proposed| 28-day [Proposed

w/c|strength{strengthistrength| Tested |strength| Teated [strength| Teated

33 445.0 506.3 613.8 1.21 830.8 1.25 684.6 1,38

a5 420.0 480.0 584.0 .22 597.0 1.24 646.2 1.35

Case| 38 370.3 462.2 524.2 1.13 529.¢ 1.15 569.7 1.23
40 354.3 448.2 504.9 113 508.3 113 545.1 1.22

1 43 346.7 5 427.1 495.7 1.16 498.0 1.17 533.4 125
45 309.4 406.0 450.1 1.13 7.7 1.12 476.0 1.19

33 397.8 502.6 557.0 111 566. 6 113 611.5 1.22

35 ard.3 491.8 529.1 1.08 535.3 1.09 575.8 1.17

Case| 38 349.0 450.0 498.5 1 50L.*1] 1.1 538.9 119
10 343.6 440.5 491.9 1.12 493.9 1.12 528.6 1.20

2 43 309.5 424.4 450,2 1.06 47.8 1.06 476.2 1.12
45 280.7 375.8 414.7 110 408.9 1.09 431.8 1.15

1

Case| 35 443.0 4930 611. 4 B2 628.0 1.27 BSI.TI 1.38
40 401.1 433.9 561.3 1.29 571.5 1.32 617.1 1.42

k] 45 3r2.4 388.8 526.8 1.35 532.7 1.37 572.9 1.47
Case| 35 407.8 488.3 569. 4 1.17 §80.5 1.1% 627.4 128
10 394.4 446.1 553.3 1.2 562.4 1.26 606.8 1.36

4 45 SMM 374.3 494.3 1.32 495.5 1,32 530.5 1.42
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Fig. 4 Effects of cement contents on concrete compressive str-

ength
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Unit weight {(t/m3)

(wre) Water curing Dry curing

33 2.40 2,39

35 2.42 2.40

38 2.42 2.40

40 2.43 2.41

43 2.42 2.39

45 2,42 2.40
Average 2.42 2.40
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