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Abstract

Concrete mix design controls the various concrete properties such as workability and strength. Fresh concrete
requires workability and the hardened concrete requires compressive strength. If using the concrete from differen
supplier concurrently, the concrete placed can show different properties unlike originally designed. However most o
construction sites place the concrete from several companies. One of the predictable problems is whether the ultimate
performance of concrete achieves the originally designed performance after placing the concrete from several companies
Therefore this research aims to keep the concrete quality in the above cases. This research has been done througl
literature review, questionnaire and the verification at the sample construction site. A literature review describes the
general characteristics and quality control of concrete and a questionnaire describes the awareness and implementatior
of Korean Construction Specification(KCS). The production capacity and the delivery capacity of concrete suppliers is
smaller than the daily quantity required on the sample site, therefore the placing of the concrete with different mixing
ratio is inevitable and it can not keep the KCS. As a conclusion, this research proposed 5 alternatives and one of then
has been adopted, i.e. to unify the concrete mix design of multiple concrete suppliers.

Keywords : different mixing design, different admixtures, lack of concrete supply, concrete quality
LA £ M 2Ae|E0] A Sl et BAHS Haska it
E3], Z7}e] #n) AxsWpt Ak 31t 31 719

1.1 el 55

FAwAo] I3 FulE L] e Ae, SA]
of gn]Eeg FATBYA AAFS 8 - 5= Qlale]
74/&43%]01]/\1 .LIJQLE op— iﬂﬂe 101 E]./ﬂ 7;]]@31594 :111
o] 7153k AAolct weba 7 AHEAe Zae]El]
SJato] ole] sAREE BazES TRk

'l:].E'!J_- Ol:lE

o 2 TS B SRS S, e W} A
T EaelErt B3 ENe A9o] Bol ASESE A

Received : February 3, 2018

Revision received : February 22, 2018

Accepted : April 9, 2018

* Corresponding author : Lee, Sang-Hak
[Tel: 82-63-469-4789, E-mail: SHL @kunsan.ac.kr]

(©2018 The Korea Institute of Building Construction, All
rights reserved.

227

st $a 3 S-S wrek E9) Astel, Hhel}
oI el el B WA W Tkl e B
Szt eblshau, 3t el sk s
F40] ot 2lo] HRHY BAHL st
[ o 2o 52 B9 8g 5 ol
et Aol
ufeba] £ e
E].HUP 751_(‘3_01] ‘E‘Xl

o

Ts

1.2 °1-'|‘°I Hel H
= AR BRAMACN dhEoR o)
5] B Bk ot

e

1_.

Ol%«l Ao 34 Ak

1) ol A 9 eHrte] ZRAZNS QAHSANE 9F 5A7AR
Bl A=



Quality Control Method for the Concrete from Multiple Suppliers

BUHOR ZouA) ol Lo ol ot sfagele: A
AR Amsle

A7 Fe)E Eiebde] Wt AYATE 5
el FAuee] o2 Wi, AR B d)E
GRER PR S D N DRt
Ape] E3Epe] ot %@4@1—;— SAISICE ol A1

21 232|E EF 2| 2UHH2,3]
Els s, 8 S, FeE o eaed
Eelo] wisold EHE 2 1 4SS Wjul, AlRlE

101’\‘5011 ofsto] mefiet }%_ o TAE ARG A
o] 5] F2ARIA d==e Feske 78 A
zoltt, A2 EE AR Aol uiet Ad/go] HekE,

A 2A] g2 22| EL} 2 TAER gidEy 19
et 8tk Adele HEH 24 o2 ZA2|EE BHA
Solsforsia, 22 ZA2|EE 9| U= L
ofof gt oj2fel Il met 2H2|E dAR W Awd
2ldel 24, SaRIE Aelde) £, ) 4,

ARBEe] #4 B Al 3 pEe| W 2 S} 2212
E /\;HA #1 H3} 4~ 011:]-

olEARE %iﬂ o] 7P 3A FE viAE
2 =AHIERo|H[4] of2fdt AME IS d13te] #v]
Z 3= AAstoloF gtk

WA AR A7) HEE 2ARES FFES 4
S & AAslolor dick. olul, 53] R 2 U
7 ook B9 BAYES gHOR Azdlel AR
g 4710l FFEolo} Flchs HolAl dulz 34 Aol
A Basiel, A et saels st

Aol TAE e cheat e,

228

2.2.1 Hv)E A& AA dg 5

Table 1. Korean construction specification
KCS 14 20 10 : 2017 (6)

1.7 Selection of Ready Mixed Concrete Plant

(1) It is necessary to select or install factories that meet the purpose of
use after examining the materials used, equipment and quality
control status according to KS F 4009.

(2 When selecting a factory, consideration should be given to
transportation time to the site, discharge time, manufacturing
capacity of concrete, number of transportation vehicles,
manufacturing facilities of the factory, and quality control status.

(3) Concrete from several factories placed in a single structure or the
same zone may make unclear who causes the defect in the future,
S0 ready mixed concrete of one factory should be used. If two or
more factories are inevitably selected, the responsible engineer
should confirm that the same quality is ensured by the quality
control plan.
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Table 2. Concrete quality control
. No. of No. of No. of
Question total reply yes(%) No(%)
Concurrent placement
vs quality 150 58(38.7) 92(61.3)
Performed concurrent
placement 58 49(84.5) 9(15.5)
Used same hopper 48 22(48.2) 26(54.2)
Pre-discussion 49 37(76.5) 12(24.5)
Aware of specification 150 115(76.7) 35(23.3)
Rationality of
specification 145 72(49.7) 73(50.3)
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Table 3. Status of remicon companies in gunsan

COTypa’ ® @ 0 @ 6 6 0@ ® 0 O O
D'S(mce 9 10 12 12 12 12 12 12 12 16 17
Delivery
fime 25 25 30 30 30 30 30 30 30 B 3B
(min)
Producti
—0on
opw 18 18 18 18 18 18 18 18 18 18 18
day)
mixer
ik 10 11 9 11 8 12 10 9 10 11 13
(no)
admxter D B A C D D D A D C A
-e used co. CO. CO. CcO. CO. co. co. co. co. co. co.
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Table 4. Suppliable quantity / day » company (m?)

Placing 1 cycle  Working No. of No. of Qty

zone time hr/d cycle trucks supply

Basement 1hr ohr 6 times 10 360m®
30min

Ground & 1hr Sh 4 times 10 240m?
above 20min
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Table 5. Test results for fresh concrete by test mix

(mm, %)
Portland group Slag group
Newly 30 min Newly 30 min
Cohcrete mixed later mixed later

mix : : : :
S~ Air Sl Air Sl Air S~ Air
m cont cont cont cont
P ent —ent —ent —ent
25-24-150 200 47 170 43 190 59 185 48
25-24-120 190 49 170 46 195 46 190 42

Table 6. Test results for compressive strength of concrete by
test mix (MPa)

Portland group Slag group
Concrete mix
2day 7day 28d 3day 7day 28d
25-24-150 82 19.8 324 16.9 237 34.6
25-24-120 57 18.7 376 123 256 40.0
BAkS 2ae|ES] 2o} /]S Y] 459} 30
72 Sof] AXRE A AakE YRl ZlolH, ZEHE
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Table 7. Test results for fresh concrete by batcher plant

(mm, %)
Portland group Slag group

Newly 30 min Newly 30 min

Concrete mixed later mixed later
mix ) ) ) )
Si- Air Sl- Air Sl Air S Air
mp cont mp cont mp cont mp cont
-ent -ent -ent -ent

25-24-150 175 64 153 49 175 64 160 51
25-24-120 150 63 140 48 150 58 135 51

Table 8. Test results for compressive strength of concrete by
batcher plant (MPa)

Portland group Slag group
Concrete mix
2day 7day 28d 3day 7day 28d
25-24-150 87 19.8 31.1 90 20.7 31.8
25-24-120 59 20.3 337 10.6 219 36.5

232

Table 9. Concrete mix design for batcher plant

Conc- Unit weight(kg/m")
GO e “wat op GG
P mx o o SICFA oo WS CS GR SP
25
24 165 248 - 33 50 602 260 935 248
Portla _
150
-nd
25
group
24 160 163 - 33 131 605 262 941 245
-120
25
24 165 198 99 33 - 608 265 937 248
Slag -150
group 25
24 160 - 294 33 - 599 261 961 245
-120

OPC:Qrdinary portland cement, SLC:Slag cement type2,

FAFly ash type2, GGBS:Slag powder type 3, WS:Washed sand,
CS:Crushed sand, GR:Gravel, SP: Superplasticizer

W/B(%):50.0 when slump 150, 49.0 when slump 120.

S/A(%):48.0 in portland group, 48.5 when slump 150, 47.5 when slump
120 in slag group
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