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An Experimental Study of Mechanical Properties of High-strength Concrete

In-Hwan Yang', Chul-Sung Hwangz*

Abstract: An experimental program was carried out to investigate the mechanical properties of high-strength concrete. High-strength concrete with
compressive strengths of 80 to 120 MPa was tested. Test results are presented regarding effect of water-binder ratio on compressive strength and
compressive strength gain. In addition, the effect of curing methods on compressive strength, elastic modulus, splitting tensile strength, and modulus
of rupture is investigated. Test results of elastic modulus, splitting tensile strength, and modulus of rupture are compared with predictions from the
current design recommendations. Predictions of elastic modulus by using KCI recommendation has good agreement with test results. However,
predictions of modulus of rupture by using KCI recommendation underestimate the test results. ACI 363R recommendations predict well test results
of splitting tensile strength and modulus of rupture. ACI 363R recommendations for predicting splitting tensile strength and modulus of rupture can
be used for high-strength concrete with compressive strengths up to 120 MPa.
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Table 1 Mix proportions
Unit content(kg/m")
Mixtures Sla Binder Fine Aggregate Coarse
w/b o Water —
(%) Cement Slag Fly ash  Silica fume  Crushed Sea-sand aggregate

H80 0.23 42 150 467 133 67 - 260 387 898

H100 0.20 42 165 578 165 - 83 230 342 792

H120 0.15 38 150 700 150 - 120 188 279 765

Table 2 Test results of H80 and H100 Series

Mixtures 28 days
Compressive strength(MPa) Elastic modulus(MPa)  Split tensile strength(MPa) ~ Modulus of rupture(MPa)
80-M1 73.7 30,401 - 7.1
H80 80-M2 782 30,695 - 5.9
Series
80-M3 80.9 30,350 - 55
100-M1-3W 98.6 36,131 6.2 11.0
100-M1-28W 93.5 34,973 5.7 9.7
100-M1-AC 93.7 34,421 4.7 9.6
100-M2-3W 92.1 35,710 7.0 12.5
100-M2-28W 90.7 35,167 4.6 10.9
100-M2-AC 88.7 35,297 5.8 10.4
94.7 36,164 5.0 9.8
100-M3-3W (134.2) (49,478) (7.2) (10.3)
94.1 34,910 4.6 103
100-M3-28W (134.1) (49,127) (6.9) (10.6)
91.5 35,089 42 103
100-M3-AC (131.0) (48,830) (5.8) (10.7)
H100 86.7 36,186 3.8
Series 100-M4-3W (130.7) (50,441) (5.3) 100
88.4 35,967 3.4
100-M4-28W (130.4) (48,904) 5.7 o8
88.4 35,849 3.0
100-M4-AC (129.1) (48,829) (6.3) 9:3
100-M5-AC 91.7 34,438 5.1 8.6
100-M6-AC 101.0 38,522 - 7.7
100-M7-AC 99.2 35,660 - 7.1
100-M8-AC 99.2 36,655 5.0 7.1
100-M9-AC 100.3 37,848 73 8.2
100-M10-AC 100.6 39,655 72 8.9
100-M11-AC 93.4 37,173 5.9 8.3
100-M12-AC 92.6 37,616 - 8.6

Note : Values in blanket denotes test results at 56 days
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Table 3 Test results of H120 Series

2o ofMulo 22 H GG S EC S B3] 20+3°CY] 2% X
2A0] ol A 39 Fte] P o] & A A A7 9
Ao ti7] 23] kE3APe PE R 3=
(Tables 22} 3] HiFHF oA SWE 27]). 289 HoA2 23
ZE B & A 2 B9t 22 o Hodh So =
T 9ok 20+3°Co] 2k 2719] fxoA A AP L7t
7o) PPago R ol2olHtTables 29t 3] WgolA
28W= E7]). H100 gjgle] oFAuke. o] g5t oFAHIH.C HR()
Hjjgte] oFAukS o] 25t oFAYH J,} Zl5tA APt
StH H120 HigHe] Z2a2|EX= ]OU\HJ,]- oFAlal 0]-Q- oFAY
o2 apslaith 371MEE BIIEE o4 S ATE 22 59
Yo o3 Fol Brg gsin 90i5°c4 oL %7
oMM 3L 1] ST o] % Ao AP L7k 9] T
F0| keEF= W02 o] Fo|XITKTables 29} 39 vl
]/q SC=& £7]) H120 HH%]—Q] 01:/\141:!1-2 o]_Qﬁ]— oblﬂl:lhﬂil_—r_
HS0 HH o]—_,] O]:/\HE”'_Q o]_g_o]- o}:&ﬂtﬂ-bﬂ _L]. p=Ne)| 01_71] ] oﬂ]},] 1:]—
=22 2 100-M1-3 ekl tiste] 1002 222 E 457

0

28 days
Mixtures Y -
Compressive strength(MPa)  Elastic modulus(MPa) Split tensile strength(MPa) ~ Modulus of rupture(MPa)
122.8 40,826 7.7 9.8
120-MI-S€ (142.3) (41,844) (8.1 (11.6)
108.7 39,166 6.4 9.1
120-MI-AC (140.4) (45,782) (7.1) (10.7)
124.1 41,692 7.1 9.5
120-M2-5C (143.8) (42,886) (7.3) (10.6)
108.4 38,512 7.1 7.9
120-M2-AC (137.5) (40,840) (7.5) 10.7)
5.7 9.7
120-M3-SC 117.9 42,015 (5.8) (11.9)
6.6 8.3
120-M3-AC 113.2 39,074 (73) (10.7)
H120
; 6.5 9.3
S -M4-
eries 120-M4-SC 119.5 40,995 (7.2) (112)
7.6 6.8
120-M4-AC 107.7 36,948 (78) @)
120-M5-SC 127.2 43,255 6.7 10.4
120-M5-AC 108.6 42,095 6.4 10.8
120-M6-SC 1183 44,124 7.0 10.7
120-M6-AC 104.1 43,833 6.5 10.1
120-M7-SC 125.4 43,287 5.5 10.5
120-M7-AC 115.8 42,359 6.4 9.7
120-M8-SC 120.4 44,131 6.8 10.7
120-M8-AC 105.4 53,985 6.6 9.9

Note : Values in blanket denotes test results at 56 days
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