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SUMMARY

While paved road system benefits user in terms of convenience, stability,
and economics, accelerated erosion of the paved road caused by various
reasons also Increases maintenance and end-user costs. Therefore, the
importance of developing materials to improve the economics by reducing the
quantity of high priced cement and performance enhancing latex while
maintaining the performance of the aggregate, and to overcome the depletion
of natural aggregate by providing enough byproducts has long been
acknowledged in the industry. However, when applying electric arc furnace
slag to the concrete, its superiority was proved but substitution ratio on the
recycled aggregate was low at the 30% level and no study on the ultra rapid

harding cement and polymer—-modified concrete has been conducted.

The purpose of this paper is to determine the optimal mix design by
substituting natural recycled aggregate for ultra rapid harding cement,
VES-LMC, which was used for maintaining electric arc furnace slag recycled
aggregate, estimating unconsolidated concrete feature, strength feature,
durability, and also to gain understanding of its feasibility as economic
material to be applied at field while enhancing the performance of existing

VES-LMC. The following results were found

In general, when producing concrete by using portland cement, if electric
arc furnace slag recycled aggregate was used, it was known to deliver
improved or normal performance level of concrete in unconsolidated or
consolidated case. Based on this data, it is possible to apply electric arc
furnace slag recycled aggregate to the polymer-modified concrete by using

ultra rapid harding cement.
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Use of Free-CaO, Free-MgO and electric arc furnace slag recycled
aggregate to the existing VES-LMC to secure the stability by aging disposal
for avoiding the expansion collapse, because grain form 1s similar to globular
form, the fluidity was improved by the effect of ball bearing and the unit
cement content in the same concrete was decreased by high performance

ratio.

Optimum allocation was determined by substituting natural recycled
aggregate for all of electric arc furnace slag recycled aggregate and
decreasing recycled aggregate ratio, latex mixing ratio, and unit cement
content to 47%, 8%, and 300Kg/m' respectively. The optimal mix demonstrated
excellent strength features having over 35MPa of 4 hour compressive strength
and over 7.0MPa of banding stiffness. The modulus of elasticity showed
2.7x10E4MPa for curing 7 days, which was similar to the general concrete
and VES-LMC. When applied to the experiment of chlorine ion passage, the
optimal mix also demonstrated an excellent result, 406 coulomb and the
resistance on the removing surface showed 0.20kg/m’ for curing 56 days,
which satisfied enough with minimum standard, 1.0kg/m’ and resistance on the
freezing and consolidating showed the modulus of elasticity about it, 87%,
which was the satisfying value and resistance on the crack showed no crack

until passing 56 days, which showed excellent durability.

In the case of 100% substitution by an electric arc furnace slag recycled
aggregate, the change of internal force at a section on the increase of mass
capacity unit increased 10cm bridge—-decks surfacing within 1~2% range. But
if designed structure retains design safety factors and section safety factors is
decreased slightly by increasing the weight of the pavement, it i1s required to
apply bridge-decks surfacing of repair material by using electric arc furnace

slag and in this situation it is thought to have no effects on the structural
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safety due to the increase of mass capacity unit.

In comparison analysis of SMAT-CON to existing VES-LMC and general
LMC to Ascon , LCC was analyzed. In was determined that , in economic
respect and under the same conditions of maintenance and user costs,
SMAT-CON and existing VES-LMC have 229 more saving effect than
existing VES-LMC.

The estimation of compressive strength and banding stiffness for the
purpose of estimating field application showed similar results of indoor
estimation. It showed that securing the stability and early traffic opening is
possible. As measuring heat of hydrate, similar tendency of VES-LMC was
shown, which expected the cracks would be made by rapid temperature shock.
Moreover as maintaining interval values and uniform pore distribution by
image analysis, its inside pore structure could contribute to the improvement
of durability largely. Besides bond strength, the most important factor
securing commonality showed over the standard strength 1.4MPa, which
showed that it maintained high bond strength. Therefore, it was possible to
check the wusefulness in the maintaining field by the estimation of field

application and inside experiment of SMAT-CON.
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(3) AHAIE & IEFA7I5S Z2¥A 2 VnW Blasting®] &3t A

(] AAhs 28357 58 olfste 5 AL Alx 2 vlgd A4 &85+
YA &QEZ ol Hydro-demolitionS ZiG+E ol gsle] AT x2ES 23 - 3

Ats S v sty Water blasting o] Ht} v &S 7pAH o

(il

M,
S
i
N

O olelg P2 AFHs Pt Faol nhe watsis 1) guzy =, w

’

(horsepower, hp)o.2 F#3 4 Q2 (NLB Corp, 2007) 300~500hp =2 &=H

o

Hydro-demolition®] 2 &3t AH] =7 S 2 (Michael C., 1992), 300~100hp =% <

P

+ 7% Water blasting 7I'd 2.2 H7}sl= 7l o] dxbz ol

GPM < PST
BHP = T (hp)

Ara}

o 714, GPM<2 %9 (gallon per minute), psit= BXZ 4 #HE9

[] Hydro-demolition> Water-Blasting®@} H]nl3}o] F U3 FHx g or BEAlEE F3
A stAY, FAMEE FEFS AU HEdE S ol WAoo AEH
=, E3lio i3k Bl ¢S Water-Blasting®.t} @A 7R = A 3 Ao
Water-Blasting®] 72-¢% tdi-9lol A& o= gA%d"s 71 4 24 2 3

A7} Fhsa guloln.

o

0 2age 25 2 ngd AgHe ARe FRE FE5YE
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Abelel ZIAA st=d AE

g, olel@d shzel daAE -7 ZaYE
$aeo] oa] AakalAl frh,

(Interlocking Action)@} F+ A& Alo]<] 3}3H4

0 1% zases 9838 AA}D BgEs Aess PP ZoA, v, 9
HAEd o% PP TR F o Fgu % el og Sy PEe 9
B AA A FH % ARE FAWAS s, B @ s mhgw
of FAL WAAA o5 DA AB WL PHAL FusA Tah JeA

Eo o3 sk APl 3] Aekpws AAs] 2adEe] FAE WA

<E 15 FES 9 el wE JHAE A 7 E>

e} o
R P s ° HP W) 31
bar psi lpm gpm
Hydro- 1,100 15,730 195 52 474 | mgge
demolition 2,500 35,750 82 29 453 o3
Water Blasting 1,400 20,020 75 20 2392 .
VoW Blasting 1400 | 20,020 49 13 111 ClERAA
Z ol
water spray 120 1716 5.5 1.46 1.46 2’%?

SR 3], pp.3478 T 3481.
3] =4, pp.543 7 546.



<E 16 B4 2agE 9A9Y] A 27HE Fe 4AAE J)F>

ALl W&

M 2IAETFs  Audd L PAFAd  Bed  PAPEE
(ACPA TB-007P) 200psi(1.4MPa)$!

A mAEe] RAREd Y B A4

N dAdte = Ha -

2.1MPa : Excellent
(FHWA-IF-02-045)
1.4MPa : Good

AR 2AAE 9AS/ Wad  PAYEE

200psi(1.4MPa)¥!
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by

7% 1.4MPa ©]/%

@ VnW System& ©]&3F Power Blasting 7}%
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<3} 19. VnW System % Power Blasting 70344 >

4
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pafolEd H4 o AFEFUEE
- U=
WIS EA|
351!925-3340-1
20094
AZEHEH
N5
A 7

p7]E AFSUEH] FY 31 500bar$] ’3__}—,—7] =3

7} RPCC(Road Pollutant Cleanmg Car) /&4 -&

20104
S Betag st
AZEA7s

A —

System
>RPCC 7] olA A47]5S
skl 1,400bar AP FEZGHoR o A9EES  FUAA
114HP, =217 <= 35N VnW System@H] 7§+
>Power Blasting= #|2}sle] 7]2] VnW Systemol] #2bsle] A}
S3tozn Mol ko 9 W xgX] HijA|
FRGEES A8 e Eeey A
2011d A
Power Blasting - o E | xE
AR TN REE AR wzs an 9w A
RPCC 500 48 =12 0.79 - 54
VnW Blasting 1,400 49 =87 0.55 53 114
Power Blasting | 1,400 49 3 0.85 143 114

_37_




—
fite)

E

ol
Ly

il

o<
fils)

hl

el

do
A

AR 7]

(1) A @49 HE

wK

i
vze)

X

4

o] AAGANAMFE B

& U=

7]

ol

=K

Ho

Ho

ofp

Mo

)
—

ox

¢

B

o
bl

FA2

2]

M
o
T
ol
s
0

ﬁa

s

A &

A 14l 2.0MPa ©]

KeR
T

2 7=

ar
"

N

o)
bl
o
B

N

B

O

<
T

d3H AlA

F A

e
2]

=K

¢

%

el

A

o

—_
o)

o7H,

_38_



CE 20, AARANASY BEWY TEE BYO hE ATI|E AA>
FAES FAES
AAZxA 10~20% 20%°] & Hl 3
oy | AN AT Fagal
g woy O EASel 0 AR 4749 2
??E ho BE BERZ oz lde]  ATEEZFA
o IRy AAE b 9
3
ZagE
Z2I4E
M A 59 1.5 Egn made AA F I,
TEPE Bons | @aedde sigs) Ay o
WA
}.‘4_7413:]% _ _ _ vl 7] &
AeAE SMAT-CON SMAT-CON SMAT-CON 7] <=

(N A

i

L

R97) AT ()Eske TF vl B Ra97) AdE

A3t AA 5

_39_

R A I LRSS




ety 35>

HIDAS/Civil
POST-PROCESSOR
BEAM DIACRAN

HOMEWT -y

2.940652+002
2.669252 002
2.278082+002
2.096752+002
1.81546e+002
1.53416e+002
1.25286e+002

UNIT: EN'm
DATE: 09/30/2008
VIEU-DIRECTION
‘it,’
Z: 0.378

HIDAS/Civil
POST-PROCESSOR
BEAN DIACRAN

HOMEWT -y

1.093332+008
9.891962+002
8.860892+002
7.809222+002
6.76785e+002
5.726482+002
4.68511+002
3.643752 002
2.602382+002
+ 1.56101e+00z
0000002000
~5.21733e+001

CBall: Env
WX - 6
nIn - 7

FILE: S @i~
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Z: 0.378
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<3 24. RC €20 AY 2 AAGATA>
T ko] =9 T A2} fc fy
A 12m 25.8m 151 0° 27MPa 400MPa
25.800
40p 2500 2502000, 5500, 3500, 2000, 3500, 3500, 2.00045p 2500 4p
A A GH ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
7+
<¥ 25. RC € y uHsls % vy JIde 2>
o 2
- = R o R o
S7HE
t=8cm
A A 36.9 kKN/m | 707.0 kN/m |525.8 kN * m -
Wce=23 kN/m’
t=10cm
VES-LMC 46.2 KN/m | 716.2 kKN/m |532.7 kN * m 1.3%
We=23 kN/m’
t=10cm
SMAT-CON 54.2 KN/m | 724.3 kKN/m |538.7 kKN * m 2.4%
Wc=27 kN/m’
<3 26. RC &2 gz o3k ot g Ax4dy>
o u AAGHH AAZGE obd & obd &
Mu ®Mn (®Mn/Mu) FAEAs
t=8cm 1337 1959
2147 1.465 -
We=23 kKN/m' kN - m/m kN - m/m
t=10cm 1346 1959
VES-LMC 1.455 1.096
We=23 kN/m' kN - m/m kN - m/m
t=10cm 1353 1959
SMAT-CON 1.448 1.7%
We=27 kN/m' kN - m/m kN - m/m
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<3 29. RC gl gH&Eea dAdde 2 okxg JFHE>
AAGHE Mu| AAH %=, OMn
[e) o
-2 B (KN - m) (KN - m) dde | ddE
wr | 3¢ | ue | pg |OMVMOlEET
t=8cm
A A ‘ 1180 1042 1633 1564 1.384 -
Wc=23 kN/m'
t=10cm
VES-LMC 1190 1051 1633 1564 1.372 1.2%%
Wc=23 kN/m'
t=10cm
SMAT-CON 1199 1059 1633 1564 1.362 2.2%
Wce=27 kN/m’
® PSC Beam!l
[] PSC Beami2] A W& 22 30m PSC Beamilo] thah E4F74 @ wHEAA o
s 7ol w2 LRSS A f3t AAARH dHE JFHEES 4
HRW XAsts, nAsts 2 digo] A gid]sle] VES-LMCY 74§ 2.2%,
FEAE AVIZ AstEYgaz X3S 49 28% S7HE S KAt vulgdel] sk
AAGHY WHsts 44 ddgy &S vt A3 VES-LMC W9 4%
16%, A5 A7|=2 AstEgaz A3PS 45 1.7% 4= obd o] TFAash
TR FAHEL s Aoz AdFH AT
<3 30. PSC Beam A ¥ % AAGHAI}A>
= % | a3 Tg | wasw | A4 fc fy
L eEA 30m 12.6m 153 0° 27MPa 400MPa
D.iED :TEEE 0. 450
i |
}gﬁ] %t‘q—_ ‘\ =E T = 0.080 “VJI" I Ul24Ul
744 I - |T |
1.300 J a o] 2,800 = 10.000 l 1.300
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T & R o A 35 i < 7HE
t=8cm
A4 A 0.920 KN/m | 14.985 kKN 1[9.277 kN * m -
Wc=23 kN/m’
t=10cm
VES-LMC 1.150 kKN/m | 15.425 kN 19.484 kN - m 2.2%9%
Wc=23 kN/m'
t=10cm
SMAT-CON , 1.350 kKN/m | 15.625 kN [9.534 kKN * m 2.8%
Wc=27 kN/m'
32. PSC Beamx AAdtH= 9 bHdE& IFHE>
A A G AASE, g s
- &= Mu ®Mn
(d®Mn/Mu) | #A=H
(kN * m) (kN + m) B ©
t=8cm
A A , 69.780 91.720 1.314
Wce=23 kN/m'
t=10cm
VES-LMC 70.655 91.720 1.298 1.6%
Wc=23 kN/m'
t=10cm
SMAT-CON 70.720 91.720 1.297 1.7%
Wce=27 kN/m'
@ Steel Box Girderil
[] Steel Box girdern’®] Y44 W&o 2 2@45=90m Steel Box Girdernl ] EHF7=
10cm= A3, ¥AGYTHS VES-LMCH H2 23KN/m', ZHFAE 2712 4+

1.2%, F= A=

32%, std-sHol H 21% SHd&o] i &

_48_



<3 33. Steel Box Girdernl #|<1>

o 2} Z9 WHEFST A}2} fc fy
90m 12.455m 153 0° 27MPa 400MPa
<3 34. Steel Box Girderx w93 HHE Ayl>
- - AAGHHE MulAAAE, ®Mn| <HdE obH &
- (kN + m) (kN -m) | (OMn/Mu)| 72
t=8cm
A A &83.480 116.77 1.399 -
Wc=23 kKN/m’
t=10cm
VES-LMC 84.196 116.77 1.387 1.29%
We=23 kN/m’
t=10cm
SMAT-CON ‘ 84.294 116.77 1.385 1.4%
Wc=27 kN/m'
<3 35 Steel Box Girderx 3% 8 JFHE(HYFEHE H)>
Aol 8- (MPa) 31 <1-3-2 (MPa)
obAd & e oL -8 I
T z A | EE | (OMn/ s A | g | (GMn/ cee
Fd B
Mu) Mu)
t=8cm
A A 138.8| 190 1.369 - 172.1 | 218 1.267 -
Wce=23 kN/m'
t=10cm
VES-LMC 14141 190 1.344 2.5% | 1741 | 218 1.252 1.5%
Wc=23 kN/m'
SMAT | t=10cm
142.1| 190 1.337 3.29 | 1749 | 218 1.246 2.1%
-CON | Wce=27 kN/m’
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<E 36. LCC Argdst, &9 : wigkel, 9%)>
X Case-1 24 Case—2
T 2
BAHEA FdEAAQ) FTHEA AMAGH Q) FTIA
% 7] A 93304 57186  571.86 39435 39435  394.35
oz B 4742 2006 2906 2906 2906  29.06
45T

7% AEZH | 36018 22076  220.76 17143 17143 17143
SMAT= -y g 4wy g 1,71591 188727 102346 57908 24787 12181
CON LCCZ 3,056.55 2,708.95 1,845.14 1,173.93  842.73  716.67
o | (%) 100 100 100 100 100 100
% 7] A 1,327.30 81351 81351 58409 58409  584.09
| gz | B 4742 2006 2906 2906 2906  29.06
;}g AN g ggE 36008 22076 22076 17143 17143 17143
(13[1\%8)_ AH-8-ZHH] & 1,71591  1,887.27 1,02346  579.08 ~ 24787  121.81
LCCA 3,450.81 2,950.60 2,086.79 1,363.67 1,032.47 906.41
o |1 (%) 112 108 113 116 122 126
27) A 461.09  461.09  461.09
g2 | BFH 2006 2906  29.06
NS BEN gz SREEAGHE SEECL LS 163 11537
IMe)  AHEAEE  TT T Lo 0ee 275064 117741 57863
Lccas | 3,356.17 1,782.94 1,184.16
e %) 285 211 165
% 7] A 31248 19152 19152 19152 19152 19152
ax BT 25873 15857 15857 15857 15857 15857
g Tl AERE 61523 3708 37708 87707 ST7.07  STI07
3 AF-E 2] & 3,857.74 530375 287621 227833 97524  479.27
LCCA 5,044.18 6,030.92 3,603.38 3,005.50 1,702.41 1,206.45
oh |1 (%) 165 222 195 256 202 168

xRN B 7440m (A E4x2), 71 EF 737 0 4560m (H E231 =)
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4442 g Beratit
<E 3R ARG £EL 9T AW 4>
TE | 94 w8 E
of v A7 2AkstEe 1 2 A o .
| STEP 1 R = 288 0%, 50%, 100%
2 & HHEJE LA
A4 e ANzEA FuE -
2}z . 0 0 0
STEP 2 o REas 1% A S 1 55%, 47%, 40%
J] <~ 0] T O1E -
WY HuE A% A SBEFE =S R
STEP 3 A GAAHE R gin] 15%, 10%,
gels EYE Y
B3] 8%, 5%, 0%
EAH7TE B3 49 GAHEZ  360kg/m’,
STEP 4 ,
S AMEZ A4 330kg/m’, 300kg/m’, 260ke/m’
A4 A4 A 71E
STEP 5 on = -
VES-LMCe}e] Hm 37}

F39e duAddy 2 AP wigS YEhlle Folvh AW A7

j=o)
==

2

o

>,

oot

)

lo,

2

2

rlo

1t

e

ol
L
=2
>,
_\.L
rﬂ
:LI

o
=2

_{

Ol
ol
2
Y

N

)

A,
>,

ek
2
rlr

=
18] X 8&(0%, 50%, 100%), x=A&(40%, 47%, 55%), et~ S & (A
tiH] 0%, 5%, 8%, 10%, 15%), Tl Al W E ZF(360kg/m’, 330kg/m’, 300kg/m’, 260kg/

m)<S A

_55_



<3t 39. SMAT-CON Hjg3z>

Unit Weight(kg/m?)
Variables \2%3 (502%
EAFS |Cement | Water | Latex | Sand | Gravel
@| FARSOO | 38 | 55 | 0 | 360 | 76 | 115 | 922 | 777
Prelli\%l;ary @| PAFSO0% o33 | 55 | 589 | 360 | 90 | 115 | 422 | 989
@| BAFSI00% | 38 | 55 | 1273 | 360 | 76 | 115 | 0 | 776
@| EARSI10% 1 38 | 47 | 1088 | 360 | 76 | 115 | 0 | 913
G| BAFS 1I00% | 38 | 40 | 923 | 360 | 76 | 115 | 0 | 1,034
@ | BAFS 100 | 38 | 47 | 1117 | 360 | 96 | 77 0 | 9%
@| BAES 100°% | 38 | 47 | 1129 | 360 | 61 | 61 0 | 948
EAIS 100% 138 | 47 | 1147 | 360 | 117 | 38 0 | 962
_ ©@| BAES 100% | 38 | 47 | 1,156 | 360 | 137 | 0 0 | 978
BAFS 100% | 38 | 47 | 1,159 | 330 | & | 70 0 | 973
@| BAFS 0% | 38 | 47 | 1200 | 300 | 80 | 64 0 | 1,008
@| EAPSI00% 138 | 47 | 1256 | 260 | 70 | 55 0 | 1054
@| BAES 100°% | 38 | 47 | 1170 | 330 | 9 | 56 0 | 91
BAFS 100% | 38 | 47 | 1212 | 300 | 8 | 51 0 | 1016
@®| BAES 100°% | 38 | 47 | 1264 | 260 | 75 | 44 0 | 1,061
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Asate Ao Agser
<3 40. EAFS &% & Hgle] & 54>
EAFS S ok =7 = (4hr) 3 7} = (4hr)
Y E (mm) (%) (MPa (MPa)
@" | EAFS 0% 180 4.0 28.0 4.8
@" | EAFS 50% 220 4.2 31.5 4.2
@" | EAFS 100% 270 45 27.2 4.6
* SMAT-CON wjgt3E W5,
300 14
3 Air Content(%) 27"
250 ==Slump(mm) 12
10
g 8 3
= 150 ‘g’
s 6 <
n =
100 -
4
50 )
0 0
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<19 15, €92 9 7>
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ZAY E=e AAF g FEFAES

Ae B 2 AE 55% A= g
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NME Az Aol
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(] ¥ GAl A= 10%9F 8% 2714 ehel A~ 9l Eof wel HA o dArHERHS 4
Astara sk Th Step 304 AAE gt~ S EQ] SAMEZS] 10%2 8%
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(] 719 GAIMEFS 360kg/m’, 330kg/m'ol A= RE AfoA 283 ez
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<3 42. SMAT-CON = A uj 32>

‘a’o = %]: kg/m?
o YYD //])3 (SO }% {5 & (kg/m?)
? ®” | Cement| Water | Latex | Sand | EAFS | Gravel
VES-LMC 38 55 360 76 115 922 0 77
SMAT-CON 38 47 300 7 51 0 1,212 1,016

(3) SMAT-CONY AMBEA A8A7

, 47%0 M = vHE A o] FEshHAM ARE

27} WA E 2] eFokt), Step3wHAlZ A
H

YES WHIAS Wo SUZ WRET WY, GeiEGE 15%Y el
FEF FEYFHE AF ARRIAG] YR, 10~5%74AE 1HF o)
ot WEAE, AW, AYH, PN B R FEG A0R @uHIn

Stepd@AlZ AAANA A I L FEREQdE 8%E VT oRse] @

dgdel EFakalaL, 330kg ¥ 300kgell A= vl e} B v Aol Foekd.
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(1) High Pressure Plunger Pump

Performance Chart
Plunger Pinionshaft Max.penms&ble Power
diameter (rom) operationpressure (Hp)
(mm) D (psi/bar) b
P24 1,800 21,750/1,500 176
(2) Engine Specification
- Power : 400HP
- RPM : 2,000rpm
(3) Power Balster Nozzle Specification
Title Data Disc.
Size of Nozzle 0.85
# of Nozzle 2
Dist. of Nozzles 40cm
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FrER | QFFES 2% | A |
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[] SMAT-CON AAHA] A5 Ab
-~ SMAT-CON #J &}

E @9 ZF(kg/m’) |
= Water Cement  EAF Gravel @ Latex |
i 87 300 1,212 1,016 51
&3(%) - 2 10 3 2
AL 87 306 1,333 1,046 52
- SMAT-CON A&z 2=
* 5T T  ATEAL9-1(EAYE 2 AR, AR 2], pbb)
* PSS AT FA-9-6(7EHAlE, FAYEXY = XA ph7)
o AWIE#(ton) = EFF(kg)x A= TF(%)xEFAE T5(%)+1,000
3182(ton) = 300(kg) x 2(%) x 4(%) + 1,000
o e A(ton) = F T F(kg)x A B TS (%) xEFL 5(2%)+1,000
0.0541(ton) = 51(kg) x 2(%) x 4(%) + 1,000
o EAF(') = BT (kg)x AN B TFF(%)xEFE 5(%)+1,000+ 2] 5 =F
0.7703(m’) = 1,212(kg) x 10(%) x 4(%) + 1,000 + 1.8
o FH2ZA(m') = AT HF(kg)x AN E TS (%)xEFE T5(%)+1,000+ 9] = =
0.6402(m’) = 1,016(kg) x 3(%) x 4(%) + 1,000 + 1.7
[] VnW System 7] &5 A=
&% 718 0 VvaW 15T
O F717F4 1 430,000 9
FROITE N0 [ =9 (et | =9 | e [ ga | N
= 7 A 101,351 | 101,351
VnW 02357 | 1¥ 430,000 | 101,351
= A FZ.H] 67,697 67,697
7 o 276 L 1,752.0 | 48,355.2
Z+ = 40 % 48 355.2 | 19,342.0
= = 5H] 22,864 22,864
Hedslad s 1 °l 22,864 22,864
[3HA] 67,697 22,864 101,351 | 191,912
w AE AEW TS A7FAA 23
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@ ANTEAEE A7 24

e AlzE »= W A 2
@ A = W = B ou AW & A
2y | 3| FF | A
MR EEIEE R EEE R EE
Al 1 m 3,797 1,796 5,483 11,076
Sy 0.0042 el 97,283 408 97,283 408
RSN 0.0083 el 75,608 627 75,608 627
RSeS| W=2m 0.0333 HR| 107,103 3,566 22,864 761 164,062 5,463 294,029 9,790
Hye 0.0345 7 6,700 231 6,700 231
EES
TTER o 29 1 2] 1,035 20 1,035 20
(o)
o A25 X VnW WA E wFPRo
g A = w = 2o 2w & A
FEy | 4 | % | -
AlgA | sd | @ |Fq | a7 |29 | a7 | F9
Al 1 m 12,254 4621 10,877 27,752
HEAH 0.0125 el 75,608 945 75,608 945
VoW 16T 0.1 HR | 67,697 6,769 | 22,864 2,286 | 101,351 | 10,135 | 191,912 | 19,190
System
=3zt 16,000 ¢ 0.0333 | HR| 29,381 978 | 18,896 629 | 15,005 499 | 63,282 2,106
[e}
(igg ) 0.57M3 0.0333 | HR| 83830 294 | 22,864 761 6,785 225 | 38,479. 1,280
VnWa & 0.0333 | HR | 126,532 4,213 126,532 4,213
R
TTER 20 1 2] 945 18
(o)
e 35 SMAT-CON A4k
A = H AR 72 & A
2E9 | 72 | % | v
g7 | 29 v | 29 | @ | 24 @ 7t 29
Al 1 m B9 1H43% 2A0212 1,3304%6
}\\]E]EE 0318 | TON | 14480 | 472491 396 1,28 2041 649 149086 474,38
1=y 00641 | TON | 2800000 | 15140 2.800,000 151,480
2157
:;L];Z‘ﬁ PS Rall 077108 m3 22,850 15626 396 3046 2041 1572 836 160904
=
A 19vVIM 06402 m3 29232 18714 5339 3418 230 1530 36961 23662
ERolR 034 Q1 923 | 4R 97233 249
BEQIR 07 ol BB 56,706 BB 56,7106
TRIEA 70VB 1338 | HR M43 &40 | 234 | D44 127300 169729 2149% 226652
ik 02VB 06667 HR 1059 7066 2364 15243 10597 7066 44,060 29374
j==)
3—3111 5TON 06667 HR 10,72 7148 188% 12597 10362 6908 R0 26,603
oil] 3IVBMVIN | 06667 HR 12600 8400 2864 15243 1,74 1,169 37,218 24812
k7] 2oKw 06667 | HR 9341 62271 17026 11,301 2706 184 20073 1932
Ze=3} 16,000L 06667 HR 2931 1953 188% 12597 15006 10,003 63282 18
12 E]
TIER 20 1 2] 1R 1,783 89,18 1,783
(6]
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o A43 %

SMAT-CON =4

- A = H = F 9 4 7 & A
T % H it 4 T -“H_
27 | 2d |27 |2 | @ |Fd | 27| F A
gl 1 m 576 7,144 574 8,294
EEF 0025 | < 96988 | 2424 96,983 | 2424
5y 0.0083 | < 97,283 | 807 97,283 | 807
nEAR 00417 | < 75608 | 3,152 75,608 | 3152
ZAYUEE
- 120M | 00333 | HR | 7614 | 253 | 22864 | 761 | 17.248 | 574 | 47726 | 1588
¢:63.5X2
Q)
4 (STas0q) | 00085 | AN | 14060 | 49 14060 | 49
=] A
ol ifllljr 00056 | 7F | 49.000 | 274 49,000 | 274
o) 3E o
Fren | DOFS 1 A 6383 | 127 | 6383 | 127
2%
e A553% SMAT-CON %44
A B H = 7 oy 7 H % A
T3FH Tt 4 FF | &9
g gd| g | Fd | @ |Fd | 2| Fd
A 1 m 2914 1670 33 4617
SRS 0.0042 | < 97,283 | 408 97,283 | 408
nEAR 0.0167 | <1 75608 | 1,262 75608 | 1262
ke ; :

(mag) | 200&/m | 012 | w | 445 | 53 445 53
EE! Olm/m | 013 | w | 383 | 49 383 49
FAA S 1125 | ¢ | 2500 | 2812 2500 | 2812

ol& 3L o
FrER |7 Sl A 1670 | 33 | 1670 | 33
0
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<E 101 =R By 8 AEXF SAMEAAGI7E A4275)>
Al 3 RE
LLJ; u) = 5 AT e ](;/I;)%
FaER A | Al SHAGEREI 9 214 | 51178
oopp |AAIER 2373541 9] Motuate x3 5,040
A AHA g3 29 gFe BETAL 9 372 11,486
27 2770 2 67,704
oA [ Aee e N [ SASAAT 9 20702 | 54,067
5010 AR TR 2355 4 shg A 2% 3784 4,550
A A A o] A] LRSI 1,810
| 2671 2= 60,427
a2 FA TgA e 54 FFAAEY 9 W& | 26879
AdnES we4zde] 20 [dA-S3T 9 204 | 11,262
2009 =54 Svagas] A | Enasas) o2 | 409
2 A 1478 2~ 42,237
F==2 At | Aadel 3 ARG RFR 12702 [ 22,198
5003 AR TR T E4S A 1A FH-th7 73t 9 7] 4,609
A A A QA ERERE 600
A 167] & 27,407
2007 g2 FAb | Asierade] 2744 A BTG 570 2 8,428
27 671 & 8,428
o006 | EEEREA | 149 474 REEE R 671 2 7,193
B (B 7,193
o005 | EAEEEAT | F349 2704 a9 872 | 11,025
] 97N 2 11,025
5004 g FA | ARA2A MEddae 671 & 832
27 HE 832
2003 ?%Eiig—/\} |§;¥/\L 106.0km 14
2 A 1702 14
A 11370 & 225,267
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<FE 102, L wped B B A EG SAPE A (A7 e Al427%)>

= I %
a2 AL A el el 9 870 3l ¢ 607§ 2L 89,505
AR En T35 419 Rk 9] 19703 | 46412
O EESYEETR FA gL 9 6w | 17337
27 987 oL 153,254
dReesd [ 4nas Uid LELT 97 | 108583
AdnER 455 A 212704 a9 1671 1L 41,293
D10 Fargel 34 5505 9] DI 5056
e 127703 154,932
G et | Aesdas] sAd | e dgus 087N | 134,843
AR EY- Zn6aAe 1674 | 8Eue 2570 | 37,635
2009 ZAEREAY 3 | FA e oML | 29,620
2 A 13571 a2 202,098
G w T | ARAe 544 Jrol &9 5T | 109,006
AR mED ZEUEAY AN | rdad D1 | 25968
2008 A e A A ko) aLel e T
il 857} 142,249
A=EZ T | AR gAA ¥ i 9] 5505 | 70,140
AR ER w3 e 9MA EEEE 23 | 25199
20071 2y swgese 248 | PR oA | 2,000
27 8371 L 97,429
G R et | 2RAe TAA B Al 28T | 54,320
AN AER 543549 11704 F % 9] 117] nl 17,657
2006 A % 9549 2714 B 37H 2,289
e 5705 74,266
IR TA | FEAe 3 R FICw 9| 1570 s | 35108
A ER = EA6S A Ao 850
R R S e A 37 58
e 18730 36,543
Bl 2 2A} AE e 3/A HA11 9 1170 2 15,525
2004 | AR mEY e 1007 32 5,655
e 1373t 21,180
Fdu=aeA | sl 14 e EE 357
2003 2 37 L 357
A 6077} i 882,308
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Aol FA ﬂ.wmw FASZT | contombs| 6 406 KS F 2711 : 2002
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1. High Pressure Plunger Pump

Performance Chart
Plunger Max. permissible
diameter| Pinion shaft |operation pressure| Power
(mm) (rpm) (psi/bar) (Hp)
P24 1,800 21,750/1,500 176

2. Engine Specification

—> Power : 400 Hp

~>rpm . 2000 rpm

3. Power Blaster Nozzle Specification

Title

Data _

Disc.

Size of Nozzle @0.85

# of Nozzle 2

Dist. of Nozzles | 40 cm
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ARl AGRAES 449 A 285e =7 =997t Foo A
Fatsich
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Ao AGEHEE A7) Aot 2HE 97t F ASH, =FE A8 AE
e, 7199 fAE % #HFEEGA Hse ditgegE FEGE, 9
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MY71ALN FE=

(249 : 2D
foar A ol
z = 9 A o) i [ A
A B W = % m H]
AulEd ¥3} (Q = 240m2/day) M2 66,232 24,952 27,077 118,261
AulER ¥ (Q = 400m2/day) M2 57,110 21,089 16,366

94,565
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1. 42 4 o A

(9 - 4]
. . & 7 PN # A A 1| = 7oA 7 H] o
=% 7 + 9 % 7t T 9 2 7 ¥ 4 =% 7t F 09
20lEZ EF(FIL AT nEFE=EA) .
(Q = 240m2/day) . |
A (Q = 240m2/day) 1| M2 11,076 11,076 3,797 3,797 1,796 1,796 5,483 5,483 | A1z
Vo WAe 2 vgrer) (Q = 240m2/day) 1| N2 27,752 27,752 12,2534 12,254 4,621 4,621 10,877 10,877 | A2
SMAT-CON 43 41 (Q = 240m2/day) 0.05| M3 | 1,330,486 66,522 | 933,839 46,691 | 194,435 9,721 202,212 10,110 | A3EE
SMAT-CON ¥4 (Q = 240m2/day) 1 ¥ 8,294 8,204 576 576 7,144 7,144 574 574 | A4EE
SMAT-CON %A (Q = 240m2/day) 1 ¥2 4,617 4,617 2,914 2,514 1,670 1,670 33 33 | A
[ & A1 118,261 66,232 24,952 27,077
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1.4t2 U g A

(&4 4]
ks 7 ) H| = F 4 7 g)
3 # T 3 SE Ak Sin!
% 7t T 9 2 T 9 g 7t T 9 = T 9
2 EZ XF(24A3L BE A=) .
(Q = 400m2/day) ' 5
wH A A (Q = 400m2/day ) 1| M2 7,184 7,184 2,373 2,373 1,513 1,513 3,298 3,296 | AGER
Vo AAe 2 HgEoy (Q = 400n2/day 1| M2 17,608 17,698 7,354 7,354 3,812 3,812 6,332 6,532 | A7TEE
SMAT-CON A 4F (@ = 400m2/day ) 0.05| M3 | 1,167,267 58,362 | 879,890 43,994 | 164,082 8,204 123,905 6,164 | ABEE
SMAT-CON =4 (Q = 400m2/day ) 1 M2 6,944 6,944 475 475 6,125 6,125 344 344 | A9EHE
SMAT-CON o3 {Q = 400m2/day ) 1| M2 4,377 4,377 2,914 2,914 1,435 1,435 28 28 | MozE
(g A1 94,565 57,110 21,089 16,366
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2. 4997 BES

[ 29 : & ]

NO F % T 3 T g H (& Al A =2 0oy = F ow % H] W]
ABE (=8 (Q = 240m2/day) M2 11,076 3,797 1,796 5,483
A2EF |vol v 2 W ror) (Q = 240m2/day} M2 27,752 12,254 4,621 10,877
A3 E |SHAT-CON A4+ (Q = 240m2/day) M3 1,330,486 933,839 194,435 202,212
A4 E |SHAT-CON E4 (@ = 240m2/day) M2 8,294 576 7,144 574
ABEFE |SHAT-CON %A (@ = 240m2/day) M2 4,617 2,914 1,670 33
AT ¥ =g (Q = 400m2/day) M2 7,184 2,373 1,513 3,208
A7TEE |Vof WA @ vEgros (@ = 400m2/day) M2 17,698 7,354 3,812 6,532
ASZ I |SHAT-CON A4+ (Q = 400m2/day) M3 1,167,267 879,890 164,082 123,295
AYT R |SMAT-CON X4 (Q = 400m2/day) M2 6,944 475 6,125 344
A 10Z F |SMAT-CON 94 {Q = 400m2/day) M2 4,377 2,914 1,435 28

421 (AdE 79 2 & TON 1,490,885 1,484,890 3,955 2,041
A2 A&7 AFAPS Ball) 73 2 & M3 208,836 202,890 3,955 2,041
A3 [ZAN(G9m) T © N3 36,961 29,232 5,339 2,390
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2-1. U997 28
A s = ¥ Ao % A
%4 7+ 4 #1299 B 2
w7t T 94 % 7 o @ 7} T o & 7t g9
A1EE =934 (@ = 240m2/day) 1| M2 3,797 1,796 5,483 11,076
FER 0.0042( 9 97,283.00 408.0/ 97,283.00 408.0/
HEAR- 0.0083 2 75,608.00 627.0 75,608.00 627.0
S a4 7] K=2m 0.0333| HR 107,103.00 3,566.0 22,864.00 761.0 164,062,900 5,463.0 294,029.00 9,790.0
i 0.0345( 7 6,700.00 231.0 6,700.00 231.0
TTER LHE 2% i 4 1,035.00 20.0 1,035.00 20,0
A 2EE VoF @A 2 wgmoer (Q = 240m2/day) 1 M2 12,254.0 4,621.0 10,877.0 27,752.0
HEQR 0.0125| 91 75,608.00, 945.0 75,608.00 945.0
Va¥ System 167 0.1| HR 57,697.00 6,769.0 22,864.00 2,286.0  101,351,00 10,135.0|  191,912.00 19,190.0
A aA 15,000 ¢ 0.0333] HR 29,381,060 978.0 18,896.00 629.0 15,005.00 499.0 63,282.00 2,106.0
F4r{Elo]e]) 0.57M3 0.0333| IR 8,830,00 284.0 22,864.00 761.0 6,785.00 225.0 38,479.00 1,280.0
Valf = 2.3 0.0333| HR 126,532.00 4,213.0 126,532.00 4,213.0
FTFER A Ee 2 1 4 945.00 18,0
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2-1. 44971 28

? % 4 g U A= =3 E ¥ A o 2
% vt & % o 7t T 9 @ 7} T 9 = 7t a9
A 3 EF SUAT-CON A4t (Q = 240m2/day) il M3 933,839.0 194,435.0 202,212.0 1,330,486.0
VESA| Wl E 0.3182[TON|  1,484,850.0 472,491.0 3,955.00 1,258.0 2,041.00 649.0|  1,490,886.0 474,398 04121
g 0.0541 TON]  2,800,000,00 151,480.0 2,800,000.0 151,480.0
AGA A ZA PS Ball 0.7703| n3 202,850.00 136,286.0 3,955.00 3,046.0 2,041.00 1,572.0 208,886.00 160,904, 04422
=z 19MM 0.6402 3 25,232,00 18,714.0 5,339.00 3,418.0 2,390,00 1,530.0 36,961.00 23,662,0[4r 543
SRR 0.334| ¢t 97,283.00 32,492.0 97,283.00 32,492.0
HEQN 0.75) <l 75,608.00 36,705.0 75,608.00 56,706.0
B2l 7.0H3 1.3333) HR 64,831.00 86,439.0 22,864,00 30,484.0(  127,200.00 169,720.0]  214,995.00 286,652.0
LA 0,283 0.6667| HR 10,599.00 7,066.0 22,864.00 15,243.0 10,597,00 7,065.0 44,060.00 25,374.0
Egayql 5TON 0,6667| KR 10,722.00 7,148.0 18,896.00 12,597.0 10,362.00 G,908.0 39,980.00 26,653.0
74571 3.5M3/MIN 0.6667| HR 12,600.00 8,400.0 22,864.00 15,243.0 1,754.00 1,169.0 37,218.00 24,812.0
W 7 25Kw 0.6667| HR 9,341.00 6,227.0 17,026.00 11,351.0 2,706.00 1,804.0 29,073.00 19,382.0
EQaz) 16,000L 0.6667| HR 29,381.00 19,588.0 18,895.00 12,597.0 15,005.00 10,003.0 63,282.00 42,188.0
FTTER QHFe 2% 14 89,198.00 1,783.0 89,198.00 1,783.0
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2-1. 94497 58
A = H = 5oy Ay g
EH 7 4 T |9 oo
@ 7t F 9 & 7} F 9y w7t 3 o @ 7t o
A4 THE SHAT-CON X4 (Q = 240n2/day) 1| H2 576.0 7,144.0 674.0 8,294.,0
XEF 0.025( 2l 96,988.00 2,424.0 96,988.00 2,424.0
s 0.0083| 21 97,283.00 807.0 97,283.00 807.0
HEAQN 0.0417| <1 73,508.00 3,152.0 75,608.00 3,152.0
A EEHA W 12.08 0.0333| kR 7.614.00 253.01 22,864.00 761.0 17,248.00 574.0 47,726.00 1,588.0
A% ¢ 63.5X2(515304) 0.0035| 74 14,060,00 49.0 14,080.00 49.0
L) A #j4lor ) 2] 4] 0.0056| 71 49,000.00 274.0 49,000.00 274.0/
FTER AHEF2 2% 1] A 6,383.00 127.0 6,383.00 127.0
A 5 EE SHAT-OON 94 (Q = 240n2/day) 1| N2 2,914.0 1,670.0 33.0 4,617.0
SHEqlE 0.0042( g1 97,283.00 408.0 97,283.00 408.0
BELIH 0.0167| <1 75,608.00 1,262.0 75,608.00 1,262.0
A F (-2 X) 200g/ 0.12| of 445,00 53,0 445,00 3.0
Hd 0.1n/m 0.13| ot 383.00 49.0 383.00 49.0
%A A 4 1.125 ¢ 2,500,00 2,812.0 2,500.00 2,812.0
FrER AHE9] 2% 1| 4 1,670.00 33.0 1,670.00 35.0
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2-1. 94971 38
A = x Fou b I & A
54 3 4 *F %4 Ml
& 7 Z o i 7t # 9 B 7} F 9 & 7} a4
AEX xd A& (Q = 400m2/day) 1 12 2,373.0 1,513.0 3,298.0 7,184.0
A 0.0025| 1 97,283.00 349.0 97,283.00 349.0
HER 0.005| 91 75,608.00 543.0 75,608.00 543.0]
W4 7] ¥=2m 0.02| KR 107,103.00 2,142.0 22,864.00 G21.0|  164,062.00 3,281.0}  264,029,00 6,044.0
e 0.0345| 71 6,700.00 231.0/ 6,700.00 2310
TTEE Qe Ee 2 1| 4 892.00 17.0 892.00 17.0
A7EE VofF 43 € yYrer (Q = 400m2/day) 1| M2 7,354.0 3,812.0 6,532.0 17,698.0
BEQIH 0.0075| €1 73,608.00 814.0 75,608.00 814.0
Vnl¥ System 16T 0.06| HR 67,697.00 4,061.0 22,864.00 1,864.0]  101,351.00 6,08L.0 191,912.00 12,006.0
ez 16,000 ¢ 0.02| KR 29,381.00 587.0 18,896.00 513,0 15,005,00 300.0 63,282.00 1,400.0
4T (Eko]e]) 0.57M3 0.02| IR 8,830.00 176.0 22,864.00 621.0 6,785.00 135.0 38,479.00 932.90
VA 0.02| m 126,532.00 2,530.0 126,532.00 2,530.0
FTER AHE 2% 1] 4 814.00 16.0
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2-1. 999971 =%

- 7 P A&y ¥ H A 4 % A o 2
& 7t F 9 & 7} = 2 7t 39 2 7t o 9
Al 8 EXE SUAT-CON A4k (Q = 400n2/day) 1| u3 §79,890.0 164,082.0 123,285.0 1.167,267.0
VESA} H = 0.3182| TON;  1,484,800.0 472,491.0 3,955,00 1,258.0 2,041,00 649.0]  1,480,886.0 474,398 .0)¢ 21
s 0.0541) TON| 2,800,000.00 151,480.0 2,800,000.0 151,480.0
AR EA S Ball 0.7703| w3 202,890.00 156,236.0 2,055.00 3,046,0 2,041.00 1,572.0]  208,886.00 160,904, 0{ 4122
Az 190N 0.6402| m3 29,232,00 18,714.0 5,339.00 3,418.0 2,380.00 1,530.0 36,951.00 23,662.0[4k23
S8R 0.2| g1 97,283.00 27,959.0 97,283,00 27,959.0
HENR 0.45) ¢ 73,608.00 48,891.0 75,608.00 48,291.0
BRI 7.0M3 0.8/ HR 64,851.00 51,864,0 22,864.00 24,857.0|  127,300.00 101,840.0]  214,995.00 178,561.0
g 0.2M3 0.4 HR 10,599,090 4,239.0 22,864,00 12,428.0 10,597.00 4,238.0 44,060.00 20,905.0
Egaysl 5TON 0.4| HR 10,722.00 4,288.0 18,896.00 10,271.0 10,362.00 4,144.0 39,980.00 18,703.0
Erd e 3.5M3/MIN 0.4| HR 12,690.00 5,040.0 22,864,00 12,428.0 1,754.00 701.0 37,218.00 18,169.0
%7 25kw 0.4 IR 9,341.00 3,736.0 17,026.00 9,255.0 2,706.00 1,082.0 29,073.00 14,073.0
Y3 A 15,000L 0.4| HR 29,381.00 11,752.0 18,896.00 10,271.0 15,005.00 6,002,0 63,282.00 28,025.0
TTER AHEe 2% 1 4 76,85¢.00 1,537.0 76,850.00 1,537.0
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2-1. 997t B

T =2 co |a A = o o ¥ 4 | % A .
2 7} 9 2 7t 94 2 7} 9 2 7 4
A9 ZE SHAT-CON ¥H (Q = 400n2/day) 1| k2 475.0) 6,125.0 344.0 6,944.0
BT 0.015[ 9 95,988 ,00 2.080.0 96,988.00 2,090.0
LYy 0.005( ¢l 97,283.00 698.0 97,283.00 698.0
HEQR 0.025) <1 73,608.00 2,716.0 75,608.00 2,716.0
FATEZYA oY 12.0M 0.02| IR 7,614.00 152.0 22,864.00 621.0 17,248.00 344.0 47,726.00 1,117.0
Bl ¢ 63.5¥2(STS204) 0,0035{ 71 14,060.00 49.0 14,060,00 49.0
| k3 A A Hora 2] 4 0.0056] A 49,000.00 274,01 49,000.00 274.0
FTTER DHES 2 i 4 5,504,00 110.0 5,504.00 110.0
A 10 EF SHAT-CON o4 (Q = 400nZ/day) 1| M2 2,914.0 1,435.0 28.0 4,377.0
34214 0.0025( &1 97,283.00 349.0 97,283.00 349.0
SEAR 0.01] 91 73,608.00 1,086.0 75,608.00 1,086.0
P E(FF E) 200g/ ar 0.12 ¥ 445.00 53.0 445.00 53.0
Hd 0. ln/m 0.13] ot 383.00 49.0 383.00 49.0
FAA 4 1.125| ¢ 2,500.00 2,812.0 2,500.00 2,812.0
FTER 1 E2] 2% 1 4 1,435.00 28.0 1,435.00 28.0




2-2. HFEA

e A AEH| 5] 7] A vz
AT # 1 AHE F¢ P L8H(TON) 1,484,890.0 3,955.0 2,041.0{1,490,886.0
1) ARE Y A== (ton)
A =M : 1,480,000 1,480,000.0 1,480,000.0
2) 28wk ofAFA-FAA(GEE : 15Tgn)
E=0.9, F=1.0
Q1 = 15ton
N = 15ton/1.0ton=15.03]
TL = (120sec = N) / 60+ 1.0) = 30,08 (=gl A=)
£9AE = 10, V1 =135, V2 = 35
T2=60+(L/VL+L/ V2 =34.28
T3 =30, Td = 0.70, T5 = 0.50
Cn=TI+T2+T3+T4+T5=95.48 Min
Q=(60 =QL*F=*=E)/CM=8.48 ton/HR
A = ] : 38,442 / 8.48 ton/Hr = 4,533 4,533.0 4,533.0
e B u] 22,864 / 8.48 ton/Hr = 1.00 = 1.00 = 2,696 2,696.0 2,696.0
7 ¥ : 14,383 / 8.48 ton/Hr * 1.00 = 1,696 1,696.0 1,696.0
3) H3}y]
7t EYEAE 249 5Ton
Al B oH] 10,722 & (2 / 60)hr = 357 357.0 357.0
% F ©f : 18,806 = (2 / 60)hr = 629 $29.0 629.0
A H] : 10,362 = {2 / 60)hr = 345 345.0 345.0
1} 917w
HEQR : 9,451 = 291 + (2 / 60)hr = 630 630.0 630.0
24 A 1,484,890.0 3,055.0 2,041.0[1,490,886.0

- 21 ~




2-2. 7S A

A&7 A 8| el 7 d] FHA| T
AE g 2 AR ASAPFS Ball) Y @ 2&9(M) 202,890.0 3,955.0 2.041.0] 208,886.0
1) 333 AEA 7Y : AETE(m')
AFn] 2 198,000 198,000.0 198,000.0
2) £gnk o A-HA(HPZEH : 15Ton)
E=0.9, F=1.0
Ql=15/1%1=15
N=(@ql/ 1.0) = 15.08]
T1 = (120.0 = N) / (60 * 1.0) = 30.0%
L=10, V1 =35, V2 =35
T2 =60%(L/ V1+L/V2 =34.28
T3 =30, Td = 0.70, T5 = 0.30
Cm=TL+T2+T3+T4+T5=09548 Min
Q=(60=Ql=F *E}y/CH=8.48 M3 /IR
Al B v ;38,442 / 8.48 m'/Hr = 4,533 4,533.0 4,533.0
e B o] ;22,864 / 8,48 m'/Hr x 1.00 = 1.00 = 2,696 2,696.0 2,606.0
b H] : 14,383 / 8.48 w'/Hr * 1.00 = 1,696 1,696.0 1,696.0
3) Hshy|
b, E=EAE 2499 5Ton
A = vl oz 10,722 = (2 / 60)hr = 357 357.0 357.0
X 5 H] : 18,896 # (2 / 60)hr = 629 629.0 629.0
7 H] : 10,362 = (2 / 60)hr = 345 345.0 345.0
i}, ¢l
HEQR : 9,451 * 290 * (2 / 60)hr = 630 630.0 630.0
AA A 202,800.0 3,055.0 2,041.0] 208,886.0
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AEZ7 A= e 7| A H| 31
A2 # 3 ZA(10mm) T R Luk(M3) 29,232.0 5,339.0 2,390.0] 36,961.0
1y EA(%m) 7% 0 ANEZE(m)
AZH] ¢ 24,000 24,000
2) Lok obH AR (PxE 15Ton)
E=0.9, F=1.0
0l =15/1+%1=15
N=QL/ (1.0) = 15.0%
Ti = (120.0 * N} / (60 + 1.0) = 30.0%
L=10, V1 =35, V2 =35
T2 =60+ (L/V1+L/V2) =34.28
T3 =30, T4 = ¢.70, T5 = 0.30
Cn=TL+ T2+ T3+ Td+7T5=095.48 Min
Q=(60+Q1 «F=E)/CM=8.5M /IR
A 2 oH) 38,442 / 8.5 m/Hr = 4,522 4,522.0 4,522.0
L 2w ;22,864 / 8.5 m/Hr *+ 1.00 = 1.00 = 2.690 2,689.0 2,689.0
7 B : 14,383 / 8.5 m'/Hr * 1.00 = 1,692 1,692.0 1,692.0
3) A3y
7b. B RA(NE o2m)
A 2 o8] 010,509 = (2 / 603hr = 353 353.0 353.0
L £ 8] 22,864 + (2 / 60)hr = 761 761.0 761.0
A u] 1 10,597 # (2 / 60)hr = 353 353.0 353.0
v, EfigdAE =229 5Ton
A = o8 : 10,722 = {2/ 60)hr = 357 357.0 357.0
= F | : 18,896 * (2 / 60)hr = 629 629.0 629.0
7 H] 1 10,362 * (2 / 60)hr = 345 345.0 345.0
©h, Ay
HEQE 9,451 = 291 = (4 / 60)hr = 1260 1,260.0 1,260.0
AA A 20,232.0 5,339.0 2,390.0] 36,961.0
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Field Application of Polymer Modified Concrete Using Electric
Arc Furnace Oxidizing Slag Aggregate for Concrete in Concrete

Pavement Repair

Yey WHE WEST Ygrr

Jung, Won Kyong Chon, Beom Jun Bae Jong Oh Kil, Yong Su
ABSTRACT
High Performance Concrete was developed that the Mine-Waste substitute oxidizing Slag for
all fine aggregate in order to expand the usability of industrial waste. It is expected that good
quality control and cost reduction can be obtained about the economic effects.
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Study of Polymer Rapid Setting Cement Concrete Using Electric Arc Furnace
Oxidizing Slag Aggregate!

*Won-Kyong Jung, Yong-Soo Gill and Seung—Hee Kang*

Department of Research Center, SAMWOO IMC,
*Korea Institute of Construction Quality Technology
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A7z REUas E3=|Ed ATYR AHEp] HHE AL AR 453E2 vEEE AEGaE oA
2gle] e TR ERANA oo} AL EL WAl Sy2e] B - By APAE SUYNA AH-sloiol Frt.
SEiEbiNe A7z ddledos Easeg ATAZ TEA) A3 AT Mo XS F 45710] AFES) L= 2}
Az} ALF Zide] SRS £ dToME, Frle Addn ATAE E3EET IR ¥5AR 2 Bd) obdw 4
v £724 NUE 23 Epolymer rapid set cement concrete : PROCH: FH3AIR ALg37} 1% 7128408 Assd. 2 o
TolMe SaeEd A72 Wsledo ATAE 100% ARGYoH 712 B4 oe] QedE 20%, SEs TS 50U
AN HAPE =EA. =2EE R 2fF F3AE 4% 974E), 20 GR35 MPa o), 87 7MPa o)
4 T Ut A= vehizien g molelM R4, R4, TUdel g Y ZiEg ol diE vEhls
B2 e ATAE o &8 N2E E2v] £34 AHE Bz ES Ausigch,

FHe] - Aviz Afewn, 99 £244 ARE 8385, EPS-Con, A%Eas]E, WA

Abstract

Electric arc furnace slag is made in ironworks during stecl refining, it is been increasing chemical and physical resisibitity
using ageing method of unstable state of melting stee] slag for using concrete’s fine aggregates. Which is been changing stable
molecular structure of aggregates, it restiains moving of ion and molecule. In Korer, KS F 4571 has been prepared for using
the electric arc fimace oxidizing slag to conerete aggregates(EES). In this study, Eleciric arc fomace oxidizing slag is used in
the PRCC(Polymer Rapid setting Cement Concrete) which is applied a bridge pavement of rchabilitation, largely.

The results showed that the increment of comprossive strength development by 10~20%. The flexural strength of EFS-Con
increased greatly as the electric arc fumace oxidizing slag changed. The compressive strength and flexural strength developed
enough for opening the overlayed EFS-Con to the traffic afier 4 hours of EFS-Con placement. The permeability of EFS-Con
was evaluated as negligible due to its very low charge passed. Thus, EFS-Con could be used al repairing or overlaying the con-
crete at fast-track job sites,

Key words : electric arc furnace oxidizing, PRCC, EFS-Con, high performance concrete, durability

tan11s o9 279 {4, 20119 119 209 1545
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Table 1. Physical properties of fine aggregates.

ltcms Max size Specific Water absorption | Unit weight | Solid volume
(on) pravity (%9) e/t 6)
Eleetric arc fimace oxidizing slag agpregate 5.00 370 0.41 2,554 70.0
KS F 4571° 5.00 310« < 2.00 1,800« -
Natural sand 500 2,60 1.11 1,559 60.0
XS F 2526” 5.00 2.50< < 3.00 - -
KS F 45717 ¢ electric aro fumace oxidizing slag aggregate for concrete
KS F 2526™ : apgrepate for concrete
Table 2. Chemical compasition of EFS.
Si0, A0, Fe,Oy CaD MgO Cr,05 MnO K20, CO, 805| Free Cal
1112 4.58 3931 231 7.02 158 5,04 642 0.15
& FUNET £ Bxe) 48EE 44 EamEg
" l;....r,. * Ny —4—EESSNA W= ke Qe g gus g 4
T SEaTIL 43 Ze= olg T G AF P 4 B
"1 Ao =82 & o2 7Pt
2
£ SN 22 H7|= MERaA00| BerN =y
fo e 2E T2 ES AEA= BRI AE o
4 , A ¢ AR F bt uiR o 1%l fejdE
- o - (free-CaO)FFolc}, S22 ERE ReElMdle ¥4
RN Fo] 1% oY B¢ ST AHPPE fEsE
. Tem 2 1%el3E A7AAk gt feEHEE AN
1fmn b TSmm f2mm Qbnm 0Adm 35

Fig. 2. The grading curve of electric arc furnace oxidizing
slag agpregate for concrete.
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Table 3. Leaching test result of heavy metat from EFS.

Table 4, Chemical compounds of VES cement.

H=A Algol At B0 ol& olgd AL uhg
b5 34 AL QL Aes BREd.
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74 BES PHAES 2R EEYR=ANE, 43 8 7
Bl A7Ae EFFo=N Axsie Pl deid A
o} B G AR EEAANER Table 49} e
slaky 5498 Yt sich

items - Unit  |Permissible range]  Result 8i0, | A0, | Fey0y | Ca0 | MgQ | 50,
Ph mgd below 3 0.02 Rapid setting ne | 1 19 {504l 22 | 155
Cu mgf below 3 0.043 cement
As mef below 1.5 0.028 orc 2 3 3 65 | 25 | 13
Hg mg/d below 0.005 ND - - -
CN- mg/l below 1 NID - u“wwﬂ. A \Mamm.ﬂﬁm.%. S B9 AwE

g AZHe] 554 FoE BF AERD 9 10

GV | mef | below LS ND A ol Ha] WEel 2 ASEY B 850} AR
Cd g/t below 03 ND ot} & driMe Syxald S22l AV &
oil % below 5 N.D & ATAE 0|23l 3712 SARIE AL

£ APAFeEA 2 vEsoz ogsd A=
ARNEAY2E S2AES ATAZR Ashe A
sk TR ARE, Aeude g, vy
YE B RRE F UAVES oY A4 Ug
T e BE 71AY SUigE olf2At sl

3. AEEd

2 dPdME A4 ST E 2hEy AR de)
AR e E2v 4734 AHE 2agEd 23
FEF Az g A2AE Eilse 712A
BAdstE sk s

Table 5. Experimental plan,

Items Test method Evaluative standard | curfng time al fest
Compressive strength KS F 2405 =21 4hr.
Flexural strength K8 F 2408 = 305 4hr,
Bonding stength KS F 2762 =14 4hr.,
Diy shrinkape KS T 2424 £ 0.I5 to 7days
Concrete pavement Coefficient of Thenmal Expansion AASHTO TP 60 3.5~26 7days
repair material Elastic modulus KS F 2438 [.13-78 7days
Chloride fon penctration resistance KS F 2711 < 2,000 Tdays
Freezing&thawing resistance KS F 2456 > 80% 14days
Scaling resistance S8 137244 A Acceptable 7days
Wearing test .}w._._s C 779 215 Tdays -
Crack resistance AASHTO PP 34 99 No eracking fo S6days
Bridge overlay quality Freezing&hawing resistance KS F 2456 A 2 80% from 56days
standard Scaling resistance S5 13244 A Acceptable from S67days
Chloride ion penetration resistance KS F 2711 < 1,000 28clays
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‘Table 6. Physical properlies and compound of VES cement.

Blain | Specific | Rapid setting cement compounds(%s)
8§ eaviy | 38108 | CuA48 | C4AF | Cia | CasSO,
5,602 29 [160]|160| 300 { 60 | 30| 200

Table 7. Eleciric arc fumace oxidizing slag ageregate for
concrete on KS F 4571,

. . |Potential reactivity of
) Gmax Specific. gravity alkali-aggregate
Marking
(mm} | 3140 | 4045 | harmless | hamm
N H A B
EEFS 5 N A
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Fig. 3. Alkali aggregate reaction test.
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Fig. 4, Mold of steel ring test.
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Table 8. Mixture assessment of the de-icer salt scaling
resistance of concrete according to SS13 74 22,

Frost

resistance Requirements

Mo specimen has more than 0.1kg/m? materal

Very good scaled after S6cycles

The mean value for the material scaled after
Good S6cycles is less than 0.5kg/m® at the same
time as m56/m28 is less than 2.0

The mean value for the material scaled affer
S6eycles is than 1,0kg/m? at the same time as
m56/m28 is less than 2.0

Acceptable

If the requirements for acceptable frost
resistance are not met

Unaceeptabel

-

Table 9. Mixture proportions of concrete.

Unit weight(kg/m®)
CIWIJL S G

PRCC 38 55 |360| 76 |115) 922* | 777
V300S47L15 | 38 47 1300 63 | 96 [1176%% 987
V300847LI0 | 38 47 (300 80 | 64 [1200%¥ 1008
Y300S47L8 38 47 (300 87 | 51 |1212*% 1016
V260847Li5 | 38 47 1260 | 50 | 83 [1224%% 1077
V260847L10 | 38 47 [260] 70 | 55 [1256*4 1054

Specimens  |w/c{%6)|S/a(%)

*nalurel sand
**electric arc fumace oxidizing slag agprepate
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Table 10. Result of fresh concrete tests.

Specimens wit MMH% noa\a... hw.@m ) c=wQMw“m:m
PRCC 38 200 4.0 2.27
V300847L15F 38 270 3.6 2.68
V300847110 38 250 4 2.66
V30084718 38 200 4 2.67
V260847115 38 180 36 270
V260847010 38 165 39 2.73

Table 11. Result of concrete strengih tests.

Coinpressive Flextural
Specimens strength(MPa) strength(MPg)

4h Iday 4hr,
PRCC 34.0 39.0 6.0
V3IPNS47LI15 M4 422 1.7
V3008471.10 42.1 49.9 82

V300S47L8 369 526 76"
V260847115 337 430 83
V260847110 36.9 448 7.3
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Fig. 5. Results of compressive strength.
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Fig. 6. Results of flexural strenpth.
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Table 12. Mixture proportions of concrete.

WiC| Sk Unit weight(kg/nd)

% % | C i W |Latex| § [EFS| G
PRCC | 38 55 [360] 76 | 115 (922] - | 777
EFS-Con| 38 47 | 300| 87 | 51 | - {1212] 1,016
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Fig. 7. Comparison of comptessive strength,
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Table 13. Bulk density of slags and typical concrete.

Table 14. Comparison of PRCC and EFS-Con.

Specimens | Nol | No.2 | No3 Aver. | Remark

Durability {ests Unit PRCC |EFS-Con

PRCC 228 | 226 | 227 227/ 100%

Elastic modulus[7days] MPa, 25841 | 32,328

EFS-Con | 268 | 26% | 266 | 267 118%

Permeability| 7days) Coulombs 220 313
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Scaling resistance kgfm? 0.02 0.02

{56cycles]
Freeze and thewing test o
[A type, 300cycles] % & 87
Crack resistange N N

Table 15. Comparison of economical cfficiency.
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P 444 000 7,500 . (85%)
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Field Application of High Performance Concrete Using Electric

Arc Furnace Oxidizing Slag Aggregates for Concrete
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Jung, Won Kyong Gill, Yong Soo Bae, Jong Oh Kwang, Seung Hee Kim, Ki Heun

ABSTRACT
High Performance Concrete was developed that the Mine-Waste substitute oxidizing Slag for
all fine aggregate in order to expand the usability of industrial waste. It is expected that good
quality control and cost reduction can be obtained about the economic effects.
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Development of Bridge Deck Overlay Method for
High Performance Concrete Using Industrial Wastes Aggregate
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Gil, Yong Soo Jung, Won Kvong Bae, Jong Oh Lim, Hong Beom Kwang, Seung Hee

ABSTRACT
High Performance Concrete was developed that the Mine-Waste substitute oxidizing Slag for
all fine aggregate in order to expand the usability of industrial waste. It is expected that good
quality control and cost redection can be obtained about the economic effects.
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KS F 2405 232 Eg 4% A= Ad WY
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KS T 4571 23T ES Ar|E 218 ed A

KS F 4910 71&4 A3
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13 AFAZA

131 A FAEA A&
B FA o AFAEAE &St A5 S e & FAZ FEky
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13.2 #4W
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L FAAL
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2. AR
21 A7 &
211 AuE
SMAT-CONel] AMg-5= AlMEE= Latexsd EFsle] 22, 8187 42o] WslA @&
© Je® JAFE gdx A FAYES VESAIHUE|oof &, ® 2-12] §3
71EE WEIAof ity AWIEE T 13 ool A4HE @eolgrst gls Ao
ojof gt}

F* 2-1. VESAHHESY FA7 &

T @ kL 7 &
FEE (odfg) KS L 5106 5,000 ~ 6,000
z 2 258 o3
SANT (&
AAIZE () KS L 5103 =2 605 o|3t
3 Nz | 2550) o
A F74= MPalkgf/cm) KS L 5105 14 30(300) o]
28 @ 15(450) 1%
212 &
SMAT-CON Edel AHgshe B2 ARsio} shol, 718, 9%, 4, Ael, g8

5o FAo 4L FE FolEc] YolAE LHT.

2.1.3 &=A)
SMAT-CON& ZZA= KS F 45710} #AjE ZIER AZE 438 S8 A
A o]ofof Fhu},

2.14 & A
SMAT-CONS #& ZAE AFAYA ESW 13319 220 A% ARgn 2
A% A4 e AZolojok Gk AUBANFE AT 120]5te]ofof Fk.

2.1.5 =4 ~(Latex)
SMAT-CONel| AHg-H = 2tel2e 2R I/, d% B, ARFTH 59 o=
Zze Wiyl Asonz iy A2TAL &2 2F AEZL ALslolop dho).
ABAE TAANA Hrlselop Fuh FHElA =

o] glojof &lal, T 2-2¢] FASEL wrEsloo}l Flho)
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® 2-2 SMAT-CON% &9~ ZTar| &

7 1 A8 7 &
g E S5EHY) KS M 6516 46~49
pH KS M 6516 8.5~12.0
-S4 2K(%) KS M 6516 0.1¢] &
100 <] 3}
A =(mPas) KS M 6516
(H= =42 +20)
50015
A A= (dynfcm) KS M 6516
- &z 2aAgts +5)
1,400 ~ 2,500
BHELA 271(R) KS A ISO 13320-1 ’ ’
&z 2z +£300)

2.1.6 A AA

AQA = 7FAEAZEE AE] SA AEd 5 Aok AdAE B3 g4 fdo
2 Zej=olor . Y28 ZFEHA ke Y BaR Pol uifel iE ook
gt

D217 28R

SMAT-CON% o] &% =224 Ha Aol AS 71 &5 dAH: &5

= AFA AAsA o} sl EEARY FAL hSATE Edof doh

(D 2HEXZE FUETANT FEANEH, 588 AT Qo o9
@ AP dAMe mED & dxe gAZ gl Bl e AEy
< AHBSle Aoz gth

Q) FUESEAT SIHE ¢
ul, &0l A il Wpgdoln, L2 REHA g3 ALANE
F AdY, EA $o AdE %3 =F UTEHA AL 2A TERI}
Ag AgaoF dut

@ FUECAE Zedolvls FUSEA AT T AE ALk Fth

@) FUAEEAY FA7IEL E 2-390) HFF A& AHEStoof FTh

G) Fx AFA AgAE &5 F 2o FAe] 20-50% © 2 ZEoEd Foig)
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® 2-3 A2 AVE XA ZASTM D 5893)

22 E F7
A= A
Non-Sag Self-Leveling
+54 ASTM D 2202 |<76 mm €3=Z| <]4 g2 A
4 g &(mL{min) ASTM C 1183 =50 =50
E H24M) ASTM C 679 =5 =5
A4
(-29°C, 100% ext., immersed,| ASTM D 5893 oldgle A oldalE A
non-immersed, oven-aged)
ZA=(-29C, Type A2) ASTM C 661 <25 =25
AL(23C, Type A2) ASTM C 661 =30 =30
B84 ASTM D 5893 No flow No flow
Ao A&, % ASTM D 412(C) =600 =600
1zE 150%, 23T, kPa | ASTM D 412(C) <310 <310
Ay EA, 500417k ASTM C 793 ol dgle A ol dslE
=48, % ASTM D 5893 =75 =75

218 FAA=
AEZZ A AELAEA(ESH) 13-8-14) 2o}

22 Aze Ag &

221 ARNE
IAEE 2 FA ALALA(EEH) 13-10) o2
2.2.2 )

FLEAE LEERZA ARAYA(ERT) 13-3-1, 2IYES AJ= 43 £
T FEFAE KS F 45710 mrEc)

2.2.3 gd 2~
AEAE BE27 B 2-29 N1EE HEIEE Az2HASE F9
HWAE AEstodol Itk FYAde FHs AzdA, WA =
AzA ol F, AMzFde F4 Fol EAHC siojok @) FExes Fabd AHg

317 15970 AlE R AZARTE ZEUolA AEdty 2L Pojop ),
224 B .
=2 7E, 4 fPEeE, 288 5 Z3gEV ZA) i s nRE &
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& wolok gk,

AFAE SEAle] ABATHE FA] ALEY 15070l BEAA AR
o el Wolof @},
226 AR
AEAE BeFUAY A8 % AUIHE BACl A85y) 1590 B Aol
A AEshe] S wolok gt
2.3 Az A%
231 ARlE

SMAT-CON& AHEE 22=/ 53, 97 $2d 982 d7] 492z v
o2 AR oo sk, FReA 30U o AR
Holaz ¢rEvh AAPHe 3452 FA ARAFA(ZEH) 13-14 220 o}

=g
232 EA
NEEZFA ARARA(EST) 13-3-12 230 werh
233 e =
Belas AR, tr2E, AZ73 FURY Sl dE FAWEsr A9

A BolmE A A hFAFE Ele ok

1) A% 8719 AZEL 2®l# 2 29 Stainless Steel) =& FEdFE7} Zg
o)l 2~ B) 2 (Glass Fiber-reinforced Polyester)ed of gkt

(2) SHEl2s AYEAE ¢ =Y, AFEEE 0C ~290C B elulolojor

@ A7 AN 2oz B4Creaming), FUAR, pH A3 Fo] 42 £ e
=2 64 o4 AgAAE Fd
@ A% g71e] FAL B4 2 Qolok sm, e A4 F7 FUHA
oz Fostelok @},
(5) 712 HAFAo] wBHAMNE AT ¥, 28 FO2RE HE-HFH o]
of @t |
® sz BFed YHE F 5 YOBR ¥+ IAY H4T, A=W 5
FUAAME AT A =P Az M) AEFAY U8 AH
Al et sok @k,
2.3.4 2R
autepyAls $Avl) FANA GRS A3 o] Hpsielof stu, 0B ALY



mo)i= FYAFGL Aol MRS Beld F Aok Bk
2) 235 ExAB

FeFYAE AT Ao 2B YT QAR YolN Rk FH, FrF

YA/ WA G=F Ao} Bt

3. Al &
3.1 N&3H
311 AZUw

3.1.2

N FzZ7el g e AAE SMAT-CONej 9]¢ m & wigh#he] B4
EExF HeAzge] 34 R AYEL Fo¢ gFE A=

e

A AR 2B Ul JF, 7%, AL, MAAY 5 A 2
W ASARME Azstel GuU £ Bolof s, FAR] wlale)
A Aol TEAe) HAG Wolo} Aok
whes 49 A 2 Al A
(1) Az

AU 9D QoA 2=
(2 42 27)
4endre BadES AL AP QoA 44T £ i Aol
oF s, Fuel HFos 4L olgd Er WA 5& FAIAY AR
T 4 ook B, A 58 D BAAANA HEH Aulolofo &

rr

mlm

A% 4 Qe Avlolojo} #rt.

+

(3) A= Bao)H AH]

A= BEolARE FAZ 20kg olste] A W7l &=, viebde] &9

o ZHE 45° o| 4o ZE 2 ALRS}A| grolef Frh

(4) $J€ A E(Hydro-demolition)
A A Es Aol AAT 7|2 I E0 &48 Fx gon FHTole
&35 ZIYEE AAT HFoz AgstE FuEA HEqkEe 1,000bar
ojdelojo il daEmele] a3lo] FAu, AYSEol YAF o] Aulo|
ofof &}, HabFol H4H A QP E WAbEA] @& AFsteol i}t A
o A&sl7] Mol Ha F, A muid, APeE 5ol oid Fule
42 st ol drt

(5 AFEFYA
AFEFAR = SEAE o) 2Ad plAEd 2 A= ARSE

&
FY i AvEA dZokd AL A H o] 2FE FAYT =+



JE FAUAHE 7HE Fulolojof 851, AAYEFE 6nf o] Folodof Fn, F
W& 27 AaEY s AFhlolo]of Fhu)

(B AFFYANT A e Eet2w A8 (Vacuum and Water Blasting)
VoW System#d = AFEFYAviel Yl dalago] ARzt o2 2
271 R 71k g nlel oF 242 rAEE 2 B i) 1L 1Y
9 & A4 A FY AL stE FumA A2 o]BHL BUY
A FYHL A Fulolojof sla, HAL TS 6ni oldo|afok 3, &
=2 420bare] dojoiof o).

3.1.3 SMAT-CON 284t Au]

SMAT-CONE 784 =7t )9 m2oz 4 FIYEE Aikstedol 81,

A s 4 A8 AFoR EFE 5 e Anleln, Akl xiMo] A3

o= offd F v AYTHE sbHek @ LSy Hel AEd A3

A-3ge stelof v, Ame AFAE # 3-19] #He olujolojof drt

¥ 3-1 Az AF e o3

Age F5 582 2H%) ]
Al 2 -1, +2
= -2, +1
e A~ +2
A =3
ZEA +3

(1) oi54 228 E 7 A (Mobile Mixer)
O AARE B FAste] ZHYAAA ojFsle] AR AFF glof Azt
T 7.0nto]4k2] SMAT-CON-& A4tm Ao =4 4= & Fvlo|ojof
Fins o
@ Wiz, 24, gz, 254 52 dAEA FYE F d1, MY Fe
E AHAE 7 Uo Y 229t AaE o glojef ot
@ =Zd wde AEL HY £ = 45 @RI A= glojof gt
(2) 848 94
g GHT AEHHo] He FTael AALEE A4 AuzA TEe
27& Zb51 glelof g
© 9YAel §FE 0.3ni/batch o]iolejof 3tar, 90z oluld] 8 T ol
2 g =S a9y @Azt vREHe glan, wAle] sAsEE 70 rpm
E At oF o
@ vl AAHoerg &3, WlEe] 7lEslojop Fet



QD dA=e Fo] Bolates FATU FEI Ackstm, A&F wWEol

2 # AEFT WETVE 232 A bE EFES FE0] Yook @t

3.1.4 wpiE] #vl

SMAT-CON mtF-gjde] 209 =g Je4d 5& AHAH F s Fu=

A} otdfe]l =L TERAD F glojop @l

(D vi5g] Avles AA) 902 A5 olFol 7Hedleel ot

(2) Wil Mol ZaFE 23 vRErt 124 HAEE 238 =(Screed) AHE
& A= ¥ 5 flojok dnh

(3) w72 Arle 27 (Auger), E2(@27) ©]44), 1,500~5,000 RPM2) 2§ =] 7}
&z o] glojok gt

@) 710l &2, vEER, AZF 7|Fd s 714 AIZ0] W0RAER Rold
A7) diZel, et wiRE Avje 2IE ey HF rkFa Aoy
Azkol 10E ool HA E== A= ojof gt

i

3.15 w52z e Y(Rail)

(1) AL oprdze] e 288 AT £ Y3 olF F WPl 4714
e A 9 9ug 1A op It

(2) Hde R o] Ao AXE § A=EE HA o)A oF T}

(3 #Hd AN F48 S2Ue] S nFAAK gt

@ 4 ol &% 2HH L 2m o]Aojofok o}

G #NY LFge] AL Im o|UE oo} @t thel, HY o] 2% A-Fols=
40cm o= Slefof &rl.

3.2 Atgw FIBE Ay
3.2.1 M4y

3.2.2

SMAT-CONell o181 AEgA ) A4 FAA7Le] Guel FAVALL 5
4837] A A4 L TANYTL ME AL Uo] o Reld & YRE
Aupgg ARSE Zol wg Fasith 2ddE P v drue A4
ACe WAy B AHADE Agste] MASAHA 7AD Lol7Ax @A
3] AZstelok Gk AAFUIE Agse] AAS] olele REe WE Bl
AE AEE 5 Ao

42 4% 2a0E 24



3.2.3

3.24

3.2.5

A Aag g, YEAIE oF THos Hag AAsteol @k 4 A
= ngo|FAe] o WHoR AT AL, doldE BER &4
ZAYEE EI3tY EHY FF ZIYUEESE AAII HalA HEAE T

g% 2aE9 937 AzolYrA APHC & Aoz AHA=E 2
¢ FAPgoR 48 ¥ 23Es BASA Arsielor @tk olu YEA
=] o|% A4k Role 24 10m ol4olejop dr)

A2 TP Az

4eAA7I YEAES) o8] A4dw dsge fluznz FHse) gEEed
o Mol AW A/ F AYFANA Helshw, vusde AAHA = 9]
2o AFFUAN R VIWAFES o) g8te] F9 AAso} g,

3.3 54 A9 FuAF

3.3.1

332

3.3.3

3.34

3.3.5

AF 9w
ARER ARY), FrED, ALY 5L SMAT-CONe| ¥elo] me =7
FFE UALR B A A E HEA GAsido} g, FulE el

Aapaglel o8] S nET o] 2L Ha g9 FIHo £AL A
T eoeng iy D AFFAZUE ol &3ty AlRe] Aidfefof Fr}
FaA4E A

AAEAL gAAN7LA] 1A7E ol FRAHE ARG golof Fvh S84
FAel o5 TAE o3 R 1 EL gElA BEldde] B & 5 glo
B2 SMAT-CON etdde) 537 & ol g8 2 && 7l%el AAs ok

nhehge) Ao EE AL WAUZ DA, Al £UF
W9 ule) oo o3 AS WHe| Qe shejof Bk
wp2e] gule AdsE

olF-2] gule] AR gYo] MAHI A SMAT-CON & =As}r] He) njy
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29 AuE AYAES HA THEAS GuE 5 A=A sl wr)
34 WF 2 A8
341 AF 9yt
SMAT-CONe| ¥ #uds, ¥34%, 34 2 $2¢9 ATds 5 583
BHA) AAAE AP T AduFe] ARl Bn, MFL 28 F
Ash Aol A AGYF ES 2 89 Ul A ol folHel @t

3.4.2 v %
) Wz 71&
SMAT-CON<¢] Hjst7|&=e | 3-29 o)

E 3-2 WF v B gl

HH AEAE SMAT-CONe| wWigE7|&

g 5 Al @ 9 7l #

Ahr 21(210) o)

== KS F 2405 MPa(kgf/er)

28 30(300) o)
w9 e gk - SAANHUE FH % 5~10
=/AHE H] - - 0.3~0.4

F2EA4 QX F - - EAFAY 1303
EHZ WY KS F 2403 cm 16~22
37F ¥ KS F 2409 % 45+15

* A7) MEgzdE wEstE Ald o

** A ZIGEL AV 43 S8 100%Y

H2EAlEREe 3T | E-A4 [REAE o Fkg/ni)

A A7 W8 |o B | ENW/IC, Sla [ E [NNE[REA[ZFLZA |8 =
{mam) (cm) (%) (%) (%) W C S G (SB)
19 16~22 3~6 38 47 87 | 300 | 1212 1017 51

(2) At
FEHo] $% TIHESY Arg AR FEUY S|



(3) &4zt
A& SMAT-CONol| <8 EAe] AgAns WId +AHMGRE

3.4.3 A4k
D Pl FUHE AR SAE BA, AME, &, FE2 02 A%
Eqsle]o} B,

Na_.

A

(@) dANTE dFA7I7] HsiA AEEe AdAE 23 A E3ste ALS-

stefof atnl, MY ¥ =i Bhezd) Y Al AgAE

(3 94 ANzHMixing Time)& 4289 F7F5% £HUZE FRT F Ye A
o] ol o] o} g},

(4 M Z5H wE&H SMAT-CON2| TR wtEzrss 3o F8d
AR FEsteof gk,

(5) Ao G3& Hdd e~ PEZvHlatex Filmye) 47171 Ad)] vl&-g
dol 5=, vpe] A07l 4AF 52 132 5 glojof )

3.5 E4.v7g
3.5.1 B4 (Brooming) &<

7}

1

o

ﬁ.

FaeE FAANF L AT AAEe AgE golr] flEte] B2 Ao Ao
SMAT-CONE <€ =z FHFEE =55 ol&3ly 7= ugd ®do m=g=

Mortan® $7 EZ:sht 4 o2A T AL Fostaol wh

() SMAT-CON EHdale] wiebs EWe 4528710l oJaix] 7j32e] W25 ojo}
M, TUH) A 1A% FHe Hole] S8AHo) USE ool B},

(2) ol 1o Qle B g4 A8 A7 F o} S}

(3) A7 AR #32HE SMAT-CON7l 83 =x8 F == w2308
E

7 oz wEsel Aok &0, AAW Fve J1E =AY
doll 5en F& AR5te] AW Fteiof ol
@) 2293 e SMAT-CONvl =457 Ao AzE oAM= g
(D 2573 do| vz A

B} sofo} 3t}

rr

S WA ASA JMsdEr we] SMAT-CONZ)

(2) =242 e Ha AAZE DFdhook da, AFHFPL R ulF-E|shojof



Ao F¥3 U E stojofk gioh i, 24 F vzl YR
4UE FHAZIAL, o2 s £4d FEL AAS o ),
353 ZH uFg

(1) Antell osiA] mpFel7t 3% 24 ¢ oy Begze] FAy F1y
l B 52 &F£202 A9 sl dt}, oy vpFi] WE 3m A4
22 JaAE AAst 0.3molde gdo] BASE FA £Hs ook T
t}.

(2) SMAT-CON vlf-2] e 49 Hads AYnE fAT £ Ydojok T

() H& n}RE 7} By Fded Aol FAHE ZA Elojdg 4
G Fol 2A”WE AABlY FES nfEAFE ZEFE oo d}. o,
Eo] Zojx= 03em o), T2 AL 37 5mE TR 2

fle
¢
Pl

(@) 593 rhEAsE N2 Gert 9L Agols #EHe) AAd wa
£ zol B AL =AY & o

5) RFEA, FAHR o FEggel we sede] ol e WyPoew u
nPe FAAYNE Aol 2rHE AgolE 2EL £ o) AP +

6) 94 9 FaHo) AP 0] Zo] thaiMs 2AA8A golls Ak

36 % A
3.6.1. mghekAyA
D) AqFAAEs FEAFLE AEstador dm, ALELE 151 /ni(@dss
0.105 kg/nf) o]o= i}
(2) 2An5e] & SA FAAE Fxsloef g
(3 FAAE= AW n2A BExE oo 3o, ojug A FANNE FAA 7} 4
E OHA FE FEo glojA = ¢rETh

3.6.2 %4
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