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Quality Evaluation and Mix Proportion of Antiwashout Underwater
Concrete with Mineral Admixture

Park Yong Kyu,l)*

Kim Hyun Woo,"

and Yoon Ki Woon"

YAJU Corporation R&D Center, Incheon 404-812, Korea

ABSTRACT In this research, the mix proportion of the antiwashout underwater concrete with the mineral admixture was evaluated.

It can reduce the amount used of the antiwashout admixture (hereinafter referred to as “AWA?”) and satisfy the properties of concrete.

In addition, the review for the difference of the test and practical affairs were conducted. Optimized unit quantity of water of

antiwashout underwater concrete and the amount used of AWA was revealed by 190 kg/m3, 0.9%/W, respectively. In particularly, the
mix design is reduced by 5% than the W/B of target strength even though the W and AWA reduced. Therefore, it will have the
economical feasibility and qualities including the material separation, resistance characteristic and compressive strength, and etc. The

stable value was shown in 1 point of minute passed in the measurement of the turbidity amounts using the turbidimeter after the

checker insertion. However, it needs to be reviewed for the interrelationship between turbidity measuring machine and KCI-AD102

standard method. There were no significant differences of compressive strength of specimens in the water depending on the

production methods.
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Table 1 Design of Experiment

Factors Levels
W/B (%) 45, 50
W (kg/m’) 180, 190, 200
FA-BS 15-25
AWA" (%) 0.8, 0.9, 1.0
Mixture AA? type” A type, B type
AA utilization” (%) 6, 8, 9, 10
farect (ﬂl‘gp 500-550 (Smin)
Target air (%) 4+1.5
- Flow, Air content
Fresh concrete |- Suspension
Experiment - pH
Hardened - Compressive strength
concrete - Compressive strength rate

1) AWA : Anti-washout admixture
2) AA : Antifoaming agent

3) Only 45-1

90-0.9

4) AWA mass %

Table 2 Mix Proportions of Concrete
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W/B W S/A SP/C AWA/W Unit mass(kg/m’)
(%) (kg/m’) (%) (%) (%) C FA BS S G
200 1.7 266.7 66.7 111.1 709.9 877.6
190 2.5 1.0 253.3 63.3 105.6 730.6 903.2
180 3.5 240.0 60.0 100.0 751.2 928.7
200 1.5 266.7 66.7 111.1 709.9 877.6
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180 2.9 240.0 60.0 100.0 751.2 928.7
200 1.3 266.7 66.7 111.1 709.9 877.6
190 2.0 0.8 253.3 63.3 105.6 730.6 903.2
180 2.6 240.0 60.0 100.0 751.2 928.7
200 1.3 240.0 60.0 100.0 744.0 883.4
190 2.5 1.0 228.0 57.0 95.0 764.2 907.4
180 3.4 216.0 54.0 90.0 784.4 931.4
200 1.3 240.0 60.0 100.0 744.0 883.4
50 190 45 2.6 0.9 228.0 57.0 95.0 764.2 907.4
180 3.5 216.0 54.0 90.0 784.4 931.4
200 1.25 240.0 60.0 100.0 744.0 883.4
190 2.3 0.8 228.0 57.0 95.0 764.2 907.4
180 2.8 216.0 54.0 90.0 784.4 931.4
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Table 3 Physical Properties of Cement

. Setting time | Compressive strength
Density (min) Fineness (MPa)
(gem’) | (em/g)

Initial | Final 3days | 7days |28days
3.15 230 | 400 | 3 483 | 30.5 | 40.6 | 47.1

Table 4 Physical Properties of FA and BS

Kind Density | Fineness Loss Si0O,

(g/em’) (cm’/g) |ignition(%) (%)
FA 2.21 3 434 3.5 52.6
BS 2.9 4 570 1.19 37.6
2.2.2 2T4

2 A /\}%f?_ %
A& AHE-F3 %%%XH% SUjAk 20 mm i FHE
d, 1 59} 7}

AE A

2.2.3 SO

oA FEETYUA EsAe 15 7‘-’?xﬂ% AF
|31 3, FEsEel E3Aol AME-E =
Lo AE HESY] Yl 2¥A 2 FFHE @E‘}Oﬂ 1
Z47}e] 34| FAEA S Table 6~73 2t}

23 A&

g

=4

2.31 A K&

TFeuwid ZABES] 7% FAA A KCI-CT102
o oA A oH, 715 FAIAE= KS F 24037 <]
A A=, Etzh T% EAl iﬂﬂ Az ol w9t
= FollA FAIA B0
NRE 23 i LM e 5 oﬂH 15+, 71504 15
9 A& FEFA ] W oR £ FAAE
Az e & H ‘?;1011 e AEAE 54s 74Eo}oﬂt}

N
w
N

>

o

I=|

A

HU

KCI-CT103%¢] o7 AA| 549l om,
$= 9o 2 KCI-CT10394] o}
M Aes T4 i vz A5

Hoy

o

o (&l
> M
by
i

ﬂ:
n&
(o]

or ko
oL O [
rE i
>
g
o

|o
f
1>
>
ol
oL
3

o N
BUPOR
30

R

=

¥

ol\

4

ofrl ¢

o)

ol

o

=)

> oo o i

% [0 oo
rlo HU o
of
N
ol
ftlo
i
t
wh
=
1o,
N
N
ftlo
¥ o 2y
o
ol
ol
$3%

Table 5 Physical Properties of Aggregate

. Density Absorp.- Unit Yolume 0.08 mm
Kind (glem) F.M. |tion ratio| weight Sieve(%)
s @) | (kgm’) ’
Fine | h60 |2.62] 12 1 589 1.5
aggregate
Coarse | 63 |6.73| 0.8 1 563 0.1
aggregate
Table 6 Properties of Chemical Admixture
Kind Component Form Color
AWA HPMC solid white

SP  |Polycarbonic acid type| liquid
HPMC : Hydroxy Propyl Methyl Cellulose

light brown

Table 7 Properties of Antifoaming Agent

Kind Component Form | Color| pH Tonic

A Type ether solid | white | 10.7 | nonionic
B Type | fatty acid, ester | solid | white | 9.0

nonionic

2.3.4 $EENYH

FeEwdl FAYES FERgATS AYs]
A& FAYE EZFALA KCI-AD 1029 %54 2 @ 5
FTEREYA ZAYE FF Bow AW oA
I HFWekAK)E AZs 3 pH U TEEAFS S}
A=, pHE OALSY pHAIRZ SHson, ZgE4w
& AN del A wol ALEE= GAFY] HEAIE o] &8t
o A3y, SN @S AR F oA 43
B2 A9l 3 =4 18 9 38 Ay F SHedn =
gh i AFeM = A 3T o= AR P EATA #
gy = 1B 35 J)Fo0® sko] A4Sk

311 &8I =2

Fig. 1-== WBHY ©9|+% 4 FFEwed &3k A
S5 2 &£HE 225 Yepd Zlojth LY 22
= #JAA ZYAES 185k 500550 mmE SR E
B A S A AlEte] W/B 45, 50%2] BE wljdteA] =

o]
EE2E WSeke Aow vyt
Fig. 2= S £3Z 228 W=5spy] 98 AHgd 1

s AAe] AHEEE e Zlojth
s AEAle AR WBSE ARl FAKE A
e 3 I

™, T4 FETEEe E3HAY AR
& 5 gAY ARl &

2~
T
Zbebe Ao e, @95 % 10kgm® B A



560

540 -
— 520
£

E 500

H

S 480

o

£ 460

3

“ 440 |
420

400

560
540
_. 520
3
E 500
H
S 420
[-%
£ 460
3
“ 440
420
400

" o9 9 9 > -] o¥

o

" e
AR SN S ™ b
L LA AN -

Q.
R
unit water(kg) - AWA(%)

Fig. 1 Slump Flow with Unit Water and AWA

4.000%
0,

_3500% | ) / —e—ask

x®

 3.000% —B=50%

@
& 2.500%
)

c

g 2.000%
T
¥ 1.500%
SRl | [
£ 1.000%
H

0.500%

0.000%

Ao o ] 9 2 ® ® ®
100 ,\90 ,&%0 100,0 \9“,0 \%QD 10 0 qoﬁ x% 0

unit water(kg) - AWA(%)

Fig. 2 Water Reducing Agent using rate with W/B

Kl %

AEAL] AR 0.7~12% 3= F7F AFgsof Bk &
HZ FES wEshe JoR dEhdth 2 5w

1 Fedaeld E3A Aol fhadhs 4
s AL AR ARbA o R sk

/ o 2% 292 ehd Zolt.
%1%&%%%;2% s PR 0 ol

& 403

682 | SFREI2|ESe| ==& M26¢ M6= (2014)

B45% W50%

] K 9 ® ® ®
7 o @9 @ 00 o0

unit water(kg) - AWA(%)

o

A
N X

N
A9

Fig. 3 Air Contents with Unit Water and AWA

15

14

13

12

1 fﬁ?.—w—ﬂ#
T

9

——45%
~B—-50%

(S = TN 1)

A od ot 5 9 9
AR 000 g0

unit water(kg) - AWA(%)

100_09190.03‘\}0,0-
Fig. 4 pH with Unit Water and AWA

o)

22
oK

7)%e RSt

3.1.3 +E2N2Y

1) pH

Fig. 4= W. L e s Lt

g5l & pH«] ANgkE veRd Zlojt

pHS 7% =& Hjgto A KCI-AD 102 713! 120]
3+ S UERom, W/B 45% Xtk W/B 50%2] Hiet
o Al ThA B pHEES Kol e AS FRlskqitt o]
£ 71E A7anVe go] AME.| thit FEA E3HA
28 2 wW/BS] AFgko] 93] Agjdow AW ESFS] 7}
ENCINIRG ‘T‘%EHE}H ZAYES] dtgAdo] stotxl

=3k AL

r
ot
EY
>

o

Fig. 5 WBYE ©9l5% 3 FaEigd &3
=S W Flo|t}
73% W/B 45%%} 50%A 5L

13 5 g9 el
FoM= FeERY E3HAY] Algo] A4 T
TFeErE S AMg oA dTHe] 255 &
Tt Frbeke AEds JERle AR A T
EEA E3AY] AFEEo] TS st HEE U
ERU LT,

FEEwEd S0 AR WIB 45, 50%14 0.8%/W
£ AHgehE A giegto]l w740 F71skel KCI-AD 102



120

== immediately
100

~&=1min f'
S =0
E —
Z 60
k=] Y
2, ey .
3 40 B .___./.

20

0
B S S, & -] 9 9 ® ®
1.00 '\90 '\,%0 1@00 900 300 1@00 00 00

unit water(kg) - AWA(%)
120

—@—immediately

7
-_:ﬁ —

1‘3“3 x"’“k «ﬁv‘\'

100

o
=3

Turbidity (mg/1)
= [=2]
(=] o

r
=1

k] k] ] % B ®
s L 5 DF (0F 0
']‘OQ’Q \90’0 \%D’Q 'LQQ :ca“ \Bb

unitwater(kg) - AWA(%)

Fig. 5 Turbidity with Unit Water and AWA

N

|53k0] 50 mg/ L 2 whEebA] Fals Zlow L}EM %L
4 2R E =T ?%—%—rﬂﬂ ZAES] f
g EHEE FHe] fsi s welael ﬂﬁl"iOl -
=3 AHE RS 09%/W ol dellM HEZ}
ZOR ¥ D‘rﬂv} Uhak, 9SS 180 kg/m'7HA]
= St SRl FEetdldd E3HA
9%/W7HA] A}%E s B 4 glot, el wE
s AFAY ARl Al Fret] wel A4
14 gt Jlom ZAE, 2 A WA=
AFH 190 kg/m’, FEEEE3HA 0.9%/WE AHE-3}
Aol Ade Aow dddch
TR, Aol S ANl 5
Eo] F4 AR Al AR HJ@OL
g ARgste] SAselsH, 3l AR T AR
o2 BEake] Wl UrEM A7 b 8kH
o] A8tk KCI-AD 1029 54 2004= pHAE
&3t pHE SAt= 4% AEFE ATl 271

O_uor

o

A

Aroet e R oo MO e ofN ox mfo
rE I fo
o "
—{o
7
)
P
_I

!

31 oF 3 Fol S
35 ARAA ALgahs B
2 340) s} Al 54
a @ 5 ooe Ao weEm,
sl e
7 gkl AAHE AL Pl B 5 Y9tk

_I
P

ol

¢

3.1.4 OPKDI-I:

&3l
aga

N
Mo

é
w
mE
jz
¥
ot
e
-
ofy
1A
S
AL
oX
Il
L)
2
>

W/B 45%
% 200

H

S0 NG e | S
7

@

% 3010 .\l l\‘/'

5100
g —o—7day
S 5.0
== 28day
0.0
he A " 2 9 9 B ® ®
N O 0 07 (07 0 0° (07 0
A0V GV 4B 'LQQ '\90 ‘&%0 ,LQQ ,&90 ,gbﬁ
unit water(kg) - AWA(%)
40.0
W/B 50% ——7day
ESS.O
s —8-28day
< 300
£
Bso ey — ~u
g
£ 200
@
Z 150
@ .\.._.. o—Ox
5 100 - 0
g
Q

o
(=1

o
o

o0® ®

AN ah 9 42 o
AR AR 1@9 &90,0 OF o0 g

9

0

A2 2 g
unit water(kg) - AWA(%)

Fig. 6 Compressive Strength with Unit Water and AWA

-
~
o

s W/B 45%
< 100
z
£ 80

o

<

g
@

2

2
e 40

[

&

E 20

5]
o]

0%
x“ ‘L“°
unit water(kg) - AWA(%)
120
W/B 50%

-
=3
=3

=]
o

S
o
|

Compressive strength rate (%)
N [=2]
o o
[

(=}

A oA o 0% a® a% o% % %
02 0% 0% 0% o | |of
LR IS SN S

unit water(kg) - AWA(%)

Fig. 7 Compressive Strength Rate with Unit Water and AWA

T7F ta oA AES e, ole £ 2
AZE FAA AZ Al FeEEYA E5A9] AME-Eol
srolde] wel 2 YES FAo] Astw s AHE
2 EalA R fAH Sl wWE Ao AR
T3 5 FEERYY EAE A Aex
EM ol wiEoel webA ShEAETF tha Sol &= A
U AN el EFe] =
E‘r-ﬂ—ﬁriﬂ%’m] AjA o 7 Zy)ske] whabd E
B Wslol| os|A] hFHAEC] Aol

=2 MBS AES oES=erld 23CIES| High & S2E7 Yot HE | 683



Fig. 7 XHE:‘ 280l A 2] 715 A= FAAIL FF Al
2 FAAL tEAE v= gEhd Aol

AE TN <] 73%% FeERed EahAe el
FAR] KCI-AD1029] FFEwgd &34 £4 71+
9128909 AEHFEH] 080 oS WHFHE Zo® et
Sk WBM R W/B 50% Bt 45%9] 97 v ¥
= %ﬁ%‘ HE UehdEd ol WB7E WeFE 7
1 BAgko] my) wjio] T 2A9 B 52k
=7l
27

o)

3
]

o 2]
=
o] &=2lo] AA VEhb= Aow wud

k)

=old Z32E0 HiR BE
A [©)
] —

o o

>
i

rr lo

I 2 I ofN KU opx

ol += FAS} BS= 212} 15%, 25% =3+t uj
FeEEYA iﬁ‘rxﬂ AP%EU W=

o
-

Sai

oX

1

W

i)

(m o

lo .

=

%

ftlo

o

Hi o

_O|_,

2

rlr

=
ko oft 12

o
To S ol ot

off ox 2
2o ez £
1o

. 2 Ob Mo
T
By ML
flo >
[o ro
2 =
>~
>
OFO
e o
(=)
O
LIPS
L=
o
oz
2
>
(9]
o
3
®
e orfr o
oy
ol

4 3 Tdst WBolA T HE &
22 180 kg/m’7HA] SEE= o] 71581
gk, 1o e 34d%% Al AREEe] ShEY] A

ol S 1y ) W95HES 190 kgm 7HA] 7 &

° lo & N mr N ol
ol

=)
= thl%~¢%%¥ﬂ“iﬂﬂ
7]
o

T 5

w3 ey ZAES] FAS R WY
oA W/Be| W& AAAN AE A3} W/B 50%2] 200-1.0
Hi S W/B 45%01 190-0.97F A 2] E%fz AAVE e
ol s dd 2a8ES F4 9 AAN S gHst
7] $ME HEAEE FEsk= WBOA oF 5% A X W/B
stk 2Asta 1o whE R EAZge] Ass ST
o] HAFo N ZAYE AA IS =3
Higke] HEE Xgstd 15 dFAlel nE ¢

SR FeEred Z3AY] AR Aol W
g gRE 7hse Zlow wdETh

M 3L AN o FUIN
N 0>, rlr mlo

0
Al
32 £FEECY E38|ES| FAEII Yo AE

321 432 Y

D £EA EF BE HE T P

[e]
B AGoA AFEE HPMCAHl 228N E34=

-

684 | =2 32|ESls| ==& X267 6= (2014)

a/z ﬂ°k4ﬂE-d¥ﬂHE-iéﬂ ol 7k Lhe 2

Fig 8& £32% a8 Eahal A7he s 224 FF7
W e b UE Z0)5, Fig 9% 4¥A SR 2
2 Eeln e BEge UE ol

YA 02 o) 9T BEAY AARE o
Aol A F 1, 3% A% F S99 4% 13

B3t Folw vk Zgqke] ol
]

S @ o [o Mz
(H
2
ol ﬂl'{>
(ot
=
TR
N
o
e
re
-
2,
>
rlr
S
bt
X

4 b Jo
}‘4
>
ofN
=il
2
=
rl
iy
kit
=
1o

A9 A-Typel 4%
W stel| i W} 24 b2 Zlog U
A AXA Y] 2YEo] FHETE
fhol F7keh= Ao® ettt ol et Aol of
J3hst AQlubele w A QGO A-Typel] T4
JE| 2 A1Q1 ¥ B-Type?] T4 A Ak of |
EAZ AP AAEHEA Y AXZATE FFAAY H
7 g@dol Srketel SA ko] okl Zom Azt

T3 ZAYEY FeEwEd S AFEEE &
XA TR ZAYEUNA el A= d3FS 3
7Vek A3k 238 A-Type 29.0 mg/ L, B-Type 20.6
mg/L 2 A-Typeo] § %2 gtow teh}a glo] £%2

T =
B2gA ZI8Ed x3rE AxAd wE 2z E

1
Ll
@
g
1o

L% om op
%

2

100
90
80
70
60
50
40
30

e ———

10

A-Type =@=—1min
——3min

Turbidity (mg/1)

0.6 0.8 0.9 1.0
AA utilization (%)

100
90
80
70
60
50
40
30
20
10

B-Type

Turbidity (mg/1)

—&—1min
=fi=3min

0.6 038 0.9 1.0
AA utilization (%)

Fig. 8 AA Utilization with Unit Water and AWA



w
¢

WA type

w
o

WB type

Turbidity (mg/1)
[ N el
w o w

=
o

w

1min 3min

Time (min)

Fig. 9 Turbidity of Concrete with Antifoaming Agent

-\./.

B
(=]

w
vl

w
(=]

N
%

Juny
v

—""2 Py
—8—7day
——28day

-
(=]

Compressive strength (MPa)
o
[=}

w1

inair 15 under water 15 under water(last)

Fig. 10 Compressive Strength with Method of making Compressive
Strength Specimens

FZ SAA AL el e AR FFAEE A
7904 % 15 (12.9 MPa) > A%4%(11.9 MPa) >
15 (11.3MPa)2] =22 Yl o, 5 FAA A%
Hell w2 ASFHAE Hde Z 2o) 5 vERfA] 2okt
AT 28Ul M= A 45(35.6 MPa) > 715 15 (31.5 MPa)
> F% 15 (30.6 MPa)s= 2. 2 YEow, 71515, 515
A= & ato] flo, A& 5 AT TAIAC] A
¢ = F W Ec oF 5MPa A YERS

webs], FEFAIAL] A el wh
3 2 Aozt glof, AlF e mE
A & Ao Ao

—

o

I
L
ol

1

$FE Fo7] 9% WA
E9] A|@e] glo] ARl 2o]7} Q= Akl thatol 2
2 Axstglon, o A%E Qokad ggw 2
) 2 EHARE QY FEREUN TAE
o F54 2 Bl MEAAE B %% 5F
= WSSt okt
2) AT B9 ellM Belse] A me Hx &
WX ERE UE] eirE S5 10 kgm' A
3t Al 1A% DA 07~12% FE A 38|
of 3= Zoz vekyt
3) pHE 2E HlFolA 71%3ko] 1201849) ke Lie

yglon, Bri WB 2 whelak dAle] &5
ERA Z3A|9] ARE-E 0.9%/W O]kl A= 50 mg/ L
ek A] b Ao® e, SR b
TE wgtol A KCI-AD1029] &4 7|59 =
80 oo F whEohe Z o= LEsT
ol W= FEH A RE AL}
wEA ZAYES] HA dad W 5
A E3hA) 9] AFE-ES 190 kg/m’, 0.9%/W <!
Elton, 53] B 0] WBIA 5%
8l G 9 v

=
=
o] WB ZH| = <t
=]
i

g i
=

oy I
Me 19 o

4

HUHE“D‘r
Ak

E b SN o ff rle o fr
Rt [o mo

hs
AL
~

o
A
M
Ach
o
r
i
Ac)
(m
1o,

i
_\|L
>~
(ol
i
o
()

5)

=
o,
02 . o

FAA A el whE
= A HERA eEske
5 TAA AR R EY s

6)

oo ko ol N Jf oYl )y R L

ik
el o
2
oz &
o
)
o
P

References

1. Kim, S.W., Park, J.J., Bae, S.H., and Park, J. 1., “Optimum
Mix Proportions of Hihg Fluidity Antiwashout Underwater
Concrete Using Ground Granulated Blast Furnace Slag”,
Journal of the Korea Academia-Industrial cooperation Society,
Vol. 13, No. 8, 2012, pp. 3704-3712.

2. Kwon, J.H. and Kim, B.I., “An Experimental Study on the
Sulfate Resistance of Fly Ash Antiwashout Underwater Concrete”,
Journal of The Korean Society of Ocean Engineers, Vol. 14,
No. 3, 2002, pp. 409-419.

3. Park, J.J., Kim, SW., An, G.H., Bae, S.H., and Park, J.I.,

=2 MBS AES +S=scld 23CIES| High & S2E7 Yot HE | 685



“The Experimental Study on the High Fludity Antiwashout 7. KS F 2403, “Standard test method of making and curing

Underwater Concrete Manufacture and Application with Blast- concrete specimens”’, Korean Standards Association, 2010.
furnace Slag”, Proceeding of Korean Recycled Construction 8. Korea Concrete Institute, “Test method for slump flow of
Resource Institute, Vol. 11, No. 2, 2011, pp. 132-135. concrete (KCI-CT103)”, Concrete standard specification,

4. Kwon, J.H. and Kim, B.I., “An Experimental Study on the 2010, pp. 677-679.

Water Tightness of Fly Ash Antiwashout Underwater Concrete”, 9. KS F 2421, “Standard test method for air content of fresh
Journal of The Korean Society of Ocean Engineers, Vol. 22, concrete by the pressure method (air receiver method)”,
No. 4, 2008, pp. 40-45. Korean Standards Association, 2010.

5. Baek, D.I., Kim, M.S., and Jang, H.S., “A Study on the 10. Korea Concrete Institute, “Specification for anti-washout
Charateristics of Antiwashout Underwater Concrete with admixture for concrete (KCI-AD102)”, Concrete standard
Mineral Admixture”, Journal of Korea Concrete Instiute, specification, 2010, pp. 690-696.

Vol. 16, No. 6, 2004, pp. 777-783. 11. Moon, H.Y., Shin, K.J., and Lee, C.S., “A Study for Improving

6. Korea Concrete Institute, “Method of making compressive Properties of Antiwashout Underwater Concrete Mixed with
strength specimens of anti-washout concrete cast in water Mineral Admixtures”, Journal of Korea Concrete Instiute,
(KCI-CT102)”, Concrete standard specification, 2010, pp. Vol. 14, No. 3, 2002, pp. 409-419.

674-676.

2 o ¥ ATAE B FIARE AEE FERTUN 2aE0] YL SN FERRAY oA AHE
e Zol7] 98 WFA g FERREAY 2AEY Aol do ATs Aolvh Q= Abgel tiste] HES AAHGE

o, 7 A5 Qoksbd th23 2l 94 FEF EIAEE AHEee ST ERUAN ZAYESY HE d5-H 2 FFEREY
A &3S AR 190 kg, 0.9%/WQ! RO YElgon 53] BT WBOA 5% FEE S WBE MEaAE 33l

[e]

el 8l FeEddd 5 AMEEE 201 WB o] whE AREARY, A To ¥4 Fu 9 A9 sn

Tbe@ Zow datdny B3, B ol &% EHEdHY A4S s g AEF A F 12 A AN

ARl whe vehlow, e FAYES] TF S48 Sl Aol ARE-E = EeA 9} KCI -AD102 3
el e F-29 HEZF A Ao dadny £ FAA Aol w2 bR Hdd S AA A

ol7F gl ZoE ERsTh

WMEO : =2 20E, #B=EdE 2ALE, +3=:dd =20, 28t

it
()
ofl
o

L

686 | eI=E32|ESl| ==& M267 A6= (2014)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


