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AP A 9] dl7|AIZke] Zjoh 12 10.3 25 22.1
sArAE e AdEre v 1 0.9 43 38.1
7] E} — — 8 7.0
CEI-12> AMSZEOAM ello|2 Xt2fo| g f7|ste U= OolF
AdAA g 24 A
AA G H]2(%) AA G H]&(%)
A AANA 858k ot 4 3.4 30 26.5
J o] % 3=
%fﬁf‘_ﬁxﬂgﬁﬁ Aol meh 853k 7 66.4 75 66.4
J o] % 5 = =
;‘i‘fjj SAN swskd wenErE | g 30.2 3 27
7)€ - - 5 4.4

24 —



CET-13> 8o|2 SEZEA =5 oM =24 == dH&
A9 A e ZA A
A A 4= H]&(%) A A4 1] &(%)

1%v] =k 47 427 90 79.6
2-3% 40 36.4 12 10.6
2o 4-5% 17 155 1 0.9
6-10% 4 3.6 3 2.7

10% 1% 2 1.8 - -

718}, e 6 - - -
1%V 7t 26 23.4 50 454
2-3% 39 35.1 39 35.5
= 4-5% 19 17.1 15 13.6
6-10% 13 11.7 3 2.7
10%°] % 14 12.6 3 2.7
1%m) 7 54 49.1 84 87.5
2-3% 27 245 9 94
Rl AR 4-5% 15 13.6 1 1.0
6-10% 9 8.2 2 2.1

10%°] % 5 45 - -

Al = ‘ﬂﬂﬂ%’—ﬂ%‘fﬂ o4 dolste] B stmgls A9t e,
stelt= AAANA FPol wheh 275 917] wFelehs gl
E‘r.(EH—12) o= @A dvlEAELle] WA G| A o] %

-1 =

go] & tf WA flgHo] Pasirpy AtrH.

A5 = H&S Ay HH, KS F 4009904 FA sk
=7

A =,
A= %%E(slump), 7] % (air content), %57} (compressive strength) 35S T

0 2e 20 B (cold join)e SABY] Ale ZAE A2e ZAYES o] A ZAES] A4} A
5o}, oloj x| ko] AlgHeko] WA AAS W)
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. 44 2fojZef Hikde] 2 di|s

1. A4 #n|E PAHA ]
11 A4 #Hu)E PiHE A EZHE

£ dvE g BAES A4 duEgang SRS SRAH Aol g B
AEY FAHEZEE nAY HME Efskar d=7ke] oiolrh W= A
g0 ok, A4 v kg EWES] A= obdek o] ERskaL At

— Two-Stop Transit Mix Plant
Gravity Style o
[ One-Stop Transit Mix Plant
Low Profile Style ———— Dry Transit Mix Plant

4 G| g RFEE FTASE THNE 4 BEE FH02 AFAA T
det= T H A (gravity style) ZHES} A 7 2HORRE SAAZETE A
Eo} g ste] AX g Low Profile Style= -3ttt

TH4 FHES T e HAZYE YME HRE oleAlT= ALRA,
ARERE AR, A, AF, A4 59 7 Do) AFHe Jor, 223
e AREERH =51 940 SdES Seste] HER AAwE g4l vt

%2 7}2-dl Two-Stop Transit MixfﬂﬂJ-E A9 AMES AH A, Fo
g o]2olx= oy, =Aet B EYuio] AN F, A
EAto] 2ol M ARIES ﬁ]ak-Eo“c?P-E e o]tk

>
- =

of H]3}o] One-Stop Transit MixFEHl &= AWE, 4], & EF sty SHE
oM d&st] EfAM AF-FAshs GHolth o] JH VhedHE =& d
2 ARFdsta, dAAE, & AHES SAE U Rol Fjis= ‘Dry
Holding Hopper's 7}x 7-5-%= Qlth. Gravity Style®] Batching® Bj+= —LHII-1°]
LHER AT

17 Robert W. Strehlow, Concrete Plant Production, CPMB, pp.37-58



1) Two-Stop Transit Mix

(ERHY) (‘Dry' Holding Hopper’ #])
2) One-Stop Transit Mix

(-TI-1> Gravity Style2| Z4Alg|o|& Batching &Halel &7



1) 'Dry' Transit mix Plant

2) 'Dry' Transit mix Plant(Holding Hopperg 2+ 7-9)

(OETI-2> Low Profile Stylee| ZiAlgfo|Z2 Batching 2Hale] &/

= oahe, FAE A4 £ Aske] W (bin)ol A
glgm%-@E Hlo]o] & &3t

T IRI-200 HERHR

L= =2, g E
FZH o] o]

s, 7t7te] ZWETE Double batchE 8.7-3h= Half-size batcher$} Single
batcholl ©]%F Full size batcher®= Ti-¥ T} Double—batchmgO] A 1|, o] w24
o] QI MIAZAES] 7 ZtaL, AuH]go] stow, 5 WA ujx|7} AFE =
stoll E=ulM ol WA FE Arke] wjAo] tiste] &%= A (shrinking) S



1.2 EZ YA (truck mixer)
121 EFE A Ay

Truck Mixer+= /\ﬂ«] Hj o) = 1\] HE, 2 », 4s 7h7

o & FYste] £Fste =8to] A (dry mixer)®E AFE-3FE
Zho] WA (dry mixer)t ZIAZE ZHEA ZAZE ePdd7A ] Art 4
of A FPAIko] dojd uf, FAYES FH At FelH= 4ol A&

AA ol A= Truck Mixer7F AR A 8oL floy, w=r 31 3o ¥
oM nAYAME HAASHA] F> MAHAEFAERE Fal, Hu| o HH s
S-2lvetel Al AREStal &= HAME Truck Agitator18y} sdgh 9]ge] nkxlr}
Truck Mixer24] AF&5 31 Itk

o] g+ Truck Mixerd] &7%+= 35S WA= A 9] Truck Agitator®] 7] ©]
oo ZAEAR, 5 AWEZAE B EIAEE %&%‘fs}ﬂl Eqstel 247
EZ Azxd & e Aol a9 aglal oje)g =glo|ujX|(dry batch) A&
& ol uRlstH A AA7EA] 8keE T, Truck Mixer] J FE TR K) A
£ ol&st 289 &2 VIS &, £3dte] ¥udte 7ol dast

EYuME YMRA AT 49, =3 AARES EYEAME
(agitator) =4 AR&sh= 7o Hlsto] 80% AE=E st Aol 7MW, =3

FE AT F ARG EPHAAE RS Sel we] Wast

&

>

o wgelA QwHor AgRm gt Yo g
E

I+ = ZAYE HAE %E(concrete batcher
plant)ell A &8 ZAYEE A Asto] B4 &itd o =

H(mortar)7} & ¥FAY SHHE

e WA ] 91kl aRkebH A 0hek= o A H o] E (agitator) & AHE-3HAL glom, o] RS #A) iLLHC’ﬂ"‘]‘:‘ i3
& HAEga FE2a 9le A9 vk

Eg oA H ol (truck agitator)™ ¥ A ZWE (batcher plant)ollA] A Algt ZABEV} #E|¥A] FEs wnteld
A FRE F AR UE AORA, TN It R AMgHE AL HARAY Y& 7L—7F——'1 UA 3}
th dR= Dl(blade)E NSt WA REA O THE A @ A% A, o] Afole ¥-&F vust
of 33 & e FAYES] o] AoJzth Truck agltato ri £HE 5em ©lste] A9 ZATES] wjEo] &

debn, e =8o] Zw Ev} s B o] otk

KS F 4009(31|E1 HN2E FIYE)NAE Truck agitator® WS oFlS o, AAlet ZAE] <F 1/47 3/49]

e sel sRel Aol dom el A% SAATE VLS 43 )

P:E*‘éﬁr é‘% 75e e A E Sikabe 19261 W FollA Ao ® fEEen, dRgME= 1952L:]HE-]

A AT, A Be 21 TEEAE SAT AT Sl Azl F, w2 % S S

7bs gk 71 A2 ol 9lar 19551 ] Eo] &okxo] s utE gt}

Aol A% Aol £ 35m) §9e] B oAeelnE Fstel 48 ek el 1078 o
9] Truck agitator®] Aksl7} o] FoJ WA FHEEAERS TE -3}01 75m° AL HuRe AA, £E5E Fo

Aot Tl E2AE B weishe] 4% BEE em'E S Uk

>



EYuAZE A olE et dy] wEA Y] des ZANEE dd2 ARII-1004]
E 4 %ol =7ule] E#lo|=(blade)7t wi-§- A Wala, =9 IHFE = W,
x| HlelE]7} tHEF 77 10rpmo] Hdjolu, EHH A A= EA 137 17rpmo]
7hseto] A&l ofste] FAES u o] ThesiAl .

CCEI-1> 2d=4 EEAAM o dkxel X

T b A4

% % -&%F(nominal capacity) 4~ 12m’
=984 (drum geometric volumn) 6~ 19m’
= A& ¥] & (filling ratio) 527 56%
2R &4 400 ~ 20000
EgARA &4 4004 <]
=3 AT =(E3A) 14~ 18rpm
&7l (water meter) 20m’/h €]
35 O (ARA -2 A 9]) 2.2372.79m

) CIFA(°]2glo}), LIEBHERR(S¥) 7ittza =

ShH By 5] dujH s FAERAE Ul 22 As = t}.

=3
“ L
@O PRlgsE AFd & A= S (water tank)

A5zl 9ske] 190, 300, 50002]

3] EYuAE AFEE A= FA 93| 2000%%1 An) sl
1000 ~ 120001] €] ©]

dg B 2o A BE o Ay E=FAEA] =3

gurA o7 Hu|E em’E s ALY E B

F ey @ 590 ANG Slete] 2
goke] o] mEHor AT

Aol 7h5s

gtz Aol 7?%

Ege myldel FY3st7] #1ste] Water Pump’} Z 8
= KES HT} AHIE] SAHsE Ao It EE

3



(Truck Agitator)

(Truck Mixer : ¥5h

(Truck Mixer : Dry batchingFi)

(A-T-3> Truck Agitator2F Truck Mixere| E& = dH|ul



[Single-Lever Control] [Liquid Additive Tank]

[Drum Revolution Counter] [Water Supply System]
CARRITT-1> EdEAIMo|| === S8t M|



@ &3}A] WA (liquid additive tank)
sevl e Esplel 44 Fol sPseles ERARAs Analeol .

AR A= A o FREE wYste] AXE  len, &2 il 357
]

®
o,
i
v=)
)
)
=]
a9,
o
LI
o
<
®
=

ZAl(drum revolution counter)
gulA el =1lo odte] 23s & Fgoe = IHERS 3%
st Aol A o]7] wife] =93] d A (drum revolution counter)

2= =
T =
stH, 73-¢-o mela = E-H S (drum speedometer)E AH|Sh= A% Ut

=

(&¥F Truck mixer) (Dry batching/fl Truck mixer)

<AFRITIT-2> 2 HF Truck mixer2t Dry batchingB Truck mixer

122 EFUXA 9 EF
Truck Mixer= @A 02 Hol A7 AASI(IERAK), HFTHMEE, T39S
2 3 yxlojdh o] ®ol 2oz al QE AL HAFS P24 5.7 (hopper)
N el e

l gl
= ARms A3 B

i

A 9, =

e

ol E¥E Fote] W2 = A Hez Tl EdE =S
o Atk MEAdl= Ede Jer sdosn Jia2 wEst du
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ZAAFE Truck Mixer=

Aekel A 3

o= &= 10m' &3¢ Truck Mixer7HA 7§35 1 ¢lTh,

ot}
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el
oy

L
ol

;ot

Al A

Ho
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] o]
1w

=
S

gl
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=

fol EeApASlolA Tk A7 9%

b 918
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o] et 1 AT, AxAA} AAG
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S

A7 A
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Eis
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A& P Hol= v 2ol F7HA7E v
O U A (FEaA)
i) 2/39 &
i) 24, 2, AdES] JH(EE 1 £3%)
iii) 1/39] =
@ W B (FUTA)
i) & AF

i) A4, B, AHMES] F(EE 1

<
- H
AuAoz AYHS wol Ageh} ZAAve] Bt BEYE ol §a7)E

=due] =duo] %o A o, Azl olete] AAE Hrw
=S AAeloF @ ARFUA =3 Ade= 8712 rpme] Bgolu, o] 3
ATE AZRFE ZIYEY &+ o]3te] AABFo] mp= ),
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e A B =] FRAA Az
%% (packing), 53] ®2js} MES 398 AGES BAGelokE ek, £
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ofi= ASE ST YAS A7) sl EHEAYANe] FYHE RE
o

S o g, Ml A gl BYAALY A% 2 Anch {%H}i gaa
240 Astg shALrh
Zagee Wyl £2HE 2L A0d 2aEe] §54, 5 249 SUnE
SH k=T a4 < g ] =
of Qe Witk AW, WY £F, AEH I
Bl oA & u
Aol EAEA vt 2u T4l =
FUALY} DAY, AL GAY B P9 A
EHIZZ 2 (slump loss)E HA3H7] 915t Z7}8 ol
ZH8HA] FEF Flof Frh o o5Hd o] AYA(workability)o] &4
b} E]r’é% e YA ALY, BRI
shol Hastd 4 Ak,
ASTM C 9401]*1-5 FAYES AR Aol HEo] EH o E4do] 2]

5A7171 flste] &5 7AW £ 271960 3ol &

|m fUlo
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S
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ol
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uj 2 =
HEE HAo A R?é}t ARG o =7 =% qrgsta vk £H32o &4
H2 ZAYEY 5%, AYES B4, AHEHE &34 T #Fe OdT aclEd
o]Ed Y T3 A wulEe WHEEE WS (tempering)ol U A0k
(retempering) =, 53] W&t Skl lojA = §8H A F=Th

AWt oz HYFE 7Msd 3 BT AEHIZIWENA FJHEs o] vy}
ot a9d g g odl= Truck MixerZt @7go] Z238 wj7h=] eFzhe] H|RlIG9]
FYe Biste Aol v wiry E=Age. oA FA% BXkoKkES Ust

9 og7)e) tatel grEwe TR e gL Aol
Ravina, D., 'Retempering a prolonged—mixed concrete with admixture in hot weather' Journal, American
Concrete Institute, Vol. 72, No. 6, June 1975, pp.291-295
Beaufait, F. W. and Hoadley, P. G., 'Mix time and retempering studies on ready mixed concrete' Journal,
American Concrete Institute, Vol. 70, No. 12, Dec. 1973, p.810; and Discussion, Journal, American Concrete
Institute, Vol. 73, No. 4, April 1976, p.233.



w, F7bEE wo] RawEsh 4us EREES Fz 24 ERHEZA ¥
7How  =f3lde st Zol  Zastth. NRMCA(National ready-Mixed
Concrete Association)®l| A= wHeF o] A ¥l J&%7F 15rpmE.Hh Stobd oF 303
Mol Iad Ao Aoksta glon, YALEI}E 227 25rpme] gt 57103 o=
L SR Zlor Hausta vk I-d Y S AgA e E4o] o] W
Slelo] AHEE Aol WS wolt 74 WEdry baiching® AHgStel 3
g Eo] HHo] ¢xstA Aol A g ofof gt

Lel7l ASTM C 94l M= ARIEZE &3 53§ 90% oo, &2 =70
3005 2o Egels] ool ol Ho] WALE WEE ARAES aveln 3
o} 21
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2 EYYMI o T
= A7 ks A" Fele AAQ A6kl T3 ¢ssty] fleke]
JJeR
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Aoz o]FoJHtH, Truck Mixers 30 4oﬂ A= FASA v
ZAYEF Aitste= Ao 7}%3}4. TN AEFEYS 5EAHEI Qs
O] 1_‘

FAES] F5, “HIAgl wEk 27 gl AlgEdel

S Ax EFARERE Tojyx ZIAYEES EFT A = £ 2
10rpm o] o2 2w of 3tm, oF 3EF o] AAlRe] LeprhA EdtE = f’—ﬂﬂEJ
FEE AAEHE Aol Hedit AEE oW HAF1kd wEl EIgEE &

ol ASHE ALAAE Azd A, T3 4H Fe B4 TE zd A

20 Gaynor, R. D. and Mullarky, J. I, '"Mixing concrete in a truck mixer' Publication 148, National ready mixed
concrete association, Silver Spring, MD, Jan. 1975, pp.1-14
2 gowolehe A@AE AN b =4Sl a2k A3 e wAFe) shtelth A
83 5 92 YuL SUNs} HANE @ 20w Bol IR BULA BE @ 2AEs Aed S o
£ sk S0 Q0ielehe AGREE AAstels Ak olfeld . W Ei A9 dYae
AR, ol A Qg W, SIS A Ao} ke dgg wdns o] s
agla QoRolghs AZHAEE 2 ELLEY) of 70°FQITC)EY Ve w BED weit) U £ 2RoAE
o ARARE ARRATE 24 Fol, Bel 2 2AE & Aohel @Al elshel wuEi= so] vy
shh. ek 2ol =glo] 30054 @A el $4E nASHRATE AN AAAERA el ek
SHA I} AE da, 14575 Al (high-range water reducer)®] HA7MA3 H7FEo] A3 o)
olFolxitkH 18k ool WAy GA WAt olgA E W, ndeHFAE Ho EHZE 2HSIAY,
N = _

4 A F5tr] Astel o] HUME Sl M= Fe7F Bash
Z s3zwg Aurgon EfuMe =23 A4 pmo] 7-138EQ AL Wt} 9we] Egua s1ed =
17rpm7HA] 7hs gk A7 EAgth
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Abstract

A Study on the Measures to introduce a Truck Mixing Method in
Ready-Mixed Concrete Production

The domestic ready-mixed concrete industry, introduced in 1965,
has made its important role as a material supply industry through
the continuous expansion and modernization of its production
facilities.

These days the quality of concrete structure is dependent upon
that of ready-mixed concrete. From the survey results in this
research, however, the suppression of retempering to ready-mixed
concrete in construction fields is specially pointed out for the
improvement in quality of concrete. In addition, it becomes so
harder and harder to have fit slump and workability as a result of
the increase of driving distance and delivery time.

In general, there are four types in the manufacturing of
ready-mixed concrete.

Firstly, as a wet process, the central mixed concrete is mixed
completely in a stationary mixer and then transferred to the job
site as an truck agitator. Sometimes the central mixer will
partially mix the concrete and the final mixing and transforting
will be done in a revolving drum truck mixer. This process 1is
often called shrink mixing.

On the other hand, as a dry process, truck mixing is a process
by which previously proportioned concrete materials from a batch
plant are charged into a ready-mixed truck for mixing and delivery
to the construction project.

Dry-batched concrete, as a kind of truck mixing, is to extend
the transfortation time. By this method dry materials are
transported to the job site in the truck drum and the mixing water
is carried in a separate tank mounted on the truck. Water is added
under pressure, and mixing is completed with the usual 70 to 100

revolutions required for truck mixers.



Generally, there are a number of facilities 1in the other
countries that have both dry and central mix capability within the
same plant. There is little difference of mix proportion design
between wet process and dry process.

On the other hand, in Korea, ready-mixed concrete has been
produced by the only central mix method until this time. Recently,
however, owing to the serious traffic congestion, the
introduction of transit-mixed concrete, especially dry batching
method, has been gradually required.

Under the circumstances, the government is trying to propel to
introduce the dry batching method in ready-mixed concrete
production. So, in this report it is scrutinized the properties of
dry batching system in ready-mixed concrete production as well as
the effects and problems of introducing this system.

Furthermore, this report proposed the political measures to
introduce the dry batching system in ready-mixed concrete
production. The major requirements proposed in this report are as
follows;

Firstly, the allowance of free choice between wet and dry
process 1s required to introduce a dry batching system in
ready-mixed concrete production. Accordingly, it is necessary to
revise KS F 4009 (ready-mixed concrete) prescribed the wet process
production only.

Subsequently, it is also necessary to enlarge the production
and popularizing of truck mixer in place of truck agitator to mix
the concrete in job site and prevent a prolonged-mixed concrete
from retempering.

And then the mixer truck driver is an important element in the
quality control of ready-mixed concrete under dry batching. So,
it is required to give drivers extensive training, not only in how
to operate the vehicle, but also in concrete technology and

product quality.






