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A Study on the Optimum Cement Content of High Strength Concrete
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Abstract

Currently, in the mix design of high strength concrete, cement content depend on the
target slump which is fixed with tests. However this cause high content cement use because
it is based on the mix design of normal strength concrete. Also, comparatively high content
cement might decrease the durability of the concrete. Therefore, in  this study, we
investigated proper cement content satisfying durability, workability, compressive  strength,
and reviewed use of admixtures, proper sand-aggregate ratio to the cement content. The
results indicate that cement content ranging 370~55()kg/m3 did not affect the compressive
strength. The field workers should consider durability, workahbility as well as compressive  strength  for
determining the optimal cement content in the mix design of the high strength concrete.

Keywords : high strength concrete, cement content, durahility, workability, compressive strength
h =4 x|

AA @ AR e TFE BALE wjF) UANRNEFE thiRe) B9 k09 SYLS 3}
wated) Wad go APHET o WHe BE A% FAelEe] WA e A8 Zolr] wEe]
B8 oo UIAMERS AGSP Bk meb] JjHos Be go) AMES AHge Ho] Eae
o WS ASAIAA ek olo] B Aol wPw Fagee] Was AF4 L FEE BA 1
et A4 BehEDS Pasgon, 44 BeAERS A8t Be FaA Ak 0 P30
o sl AESIIcE AW Az 2 A7) AREAG BSAANERS 30ke/n CEZIE S0kg/in7HA
AgIIRRE SEAEe] ol A9 ghe Ao Uekit neb Eaelse] Hig] e AR ok
2 Ut 1B A SR Hao) TePIRIERS 2ste] A8siolo} & Aoz Bekt

#al0f - agERaE, UAAER W, A, 4EdE

* A3 =7 |edTd A7 E-mail : jhlee@kictrekr A3} E 031-910-0122
e A3, LAY ATI FHATY e B =R i3 EoS 20039 3¢ 31Y7A 32 Hu
s 39, A AdrEAdTE A9aTd ZAE 20039 79350 E2A02 ARsASYUTh

I2pxErcEs M7 Mises. 1) 173

ror



ZIHNEZ Y] YeHE oM T
= A% WA 9 AeAs TSl
7} Agel wEn e Aot st ZaE= 3
o} o] FANA 1 F-o] AAH= Heo] ofy7]
2o, kde] Aue AMLsidets HAs wjEa)
<} 'Xﬁz‘;éljﬂ'ﬂ]' o]2olx|A] Yom AQEA ZIg

Jeel W A% A3e EAMENE 440
the AFH ZHoN USAMEZS 2R 1)
2ol BOAMIEYe] Be olgoz we i =

RIS BANIESS Folx g Aol )
SHSAT AT BAS of2 AL )
ES AHgs) g

AR AR AANEUE kgtien A=

9 1% —E’—ELFJE% E}@s =) %101 U NENEEE)

ot
i
W
i)

2 &¥zs FR3) 95t DA MEHT S
S STPINAY E3AE Ak, Ak AR
the Az 492 gsta Qlo] Fulge] EagEr}t
RHEofAA Hr ols} o] fEjuRte] FATE ¥
AHRel Al 24 B4 An WA AeA

2 AEE B BEAYE A4 geAiEDd g
A7k Fas =k

meb B Apelde @gelA A5 AE T e
AAZIERE A0kel/em” FE9] 13T TAHES

Aoz sl wejAERRY] Wl e gEPE

I~

A Fud

£ 2494 AHS AWIEE KS L 52019 #730]
HEEXSUEAMES ARsiolon, 284

A= Sl S2, S39 3FREA SIS FFAY
o AEAE 4% - FoH, Sz FHAY Tt
AT B, S3v FHIAY 23AFY] dEAo|
. #@eEAle AXoEA HUAF 19mme] =AE
ARSI ZEAlel FeFAol U &2l 54
23X = Table 2, Table 3 ¥ Fig. 19 YA

O
T

Table 2 Physical properties of aggregates

2w |wg|Bre] = | OAEF SmmA | IR
T ) |98 | F%uym) [ BR[| £
Y S1|260 | 127 | 264 1.537 18 -
Zk
| S2 (258 163 | 260 1522 30
Al
S3 | 257 169 | 320 1.59% 3.0
e
=4 268 | 045 | 6.69 1.560 - 16.8
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Table 3 Properties of admixtures
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Table 1 Physical properties of cement

oz poe SAARHE) 39 (cal/g) A EE (kgf/em’)
N (cm?/g) 27 27 1h %h 48h 72h 3% 79 289
315 3207 178 329 43 479 51 6238 184 304 37




Fig. 1 Gradation of aggregates
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Fig. 2 Relationship between cement content and
compressive strength
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Table 4 Mix proportions and test results

Unit content (kg/m’) &7 % (kgf/em?)
w/C it content (e/m AERI0) | RASAEAC) | Sd(cm) o e
(%) W C S G 79 28¢)
130 370 901 0.030 14 100 3% 573
144 410 831 0.022 1.0 20.1 379 568
158 450 761 0018 038 178 448 593

%5 970
165 470 726 0.014 0.7 20.2 421 566
179 510 657 0014 05 180 383 543
193 550 538 0.012 0.3 19.0 385 549
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Table 5 Cement content and use of admixtures

i A= 7k
i el et I B
) TwTclslal A (e a4 | =z
S1| 18 0.030

130|370 {901 S2 | 15 | 163 | 0025 | 0024
S3 | 16 0.018
S1| 11 0.022

144 410|831 S2 | 09 | 097 | 0022 | 0020
s3 | 09 0.015
S1| 09 0.018

158|450 | 761 S2 | 08 | 080 | 0017 | 0016
. 070 s3 | 07 0.014
S1| 08 0.014

165|470 | 726 S2 | 07 | 073 | 0015|0014
s3 | 07 0.014
S1| 07 0.014

179|510 | 657 S2 | 06 | 057 | 0014 | 0013
S3 | 04 0.012
S1| 05 0.012

193|550 | 588 S2 | 04 | 040 | 0012 | 0012
s3 | 03 0.012
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Fig. 3 Relationship between cement content and superplasticizer
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Fig. 4 Cement content and AE agent
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Table 6 Mix proportion and test result according to sand—aggregate ratio

w/C Y (kg/m’) Sha | AEA | 3% % zyxz 2R |
0 [ w | ¢ S G ©) | ©6 (%) A (%) (cm) A7 -
652 1084 3 40 192 B
636 1049 40 39 188 B
35 158 | 450 720 1014 42 0.022 42 09 186 HE E7e=
755 979 44 46 181 ks
739 94 46 45 179 Dk
672 1027 40 19 126 B
688 1010 41 49 117 HE
35 165 | 470 | 705 993 42 0.016 43 05 118 45 e
72 976 43 48 106 4z
739 958 44 45 91 ks
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