o HAFEE o83 FaYEe EAN
o #o] EolA L Stk O FAME £33
JE9 A E Y3ty FAFEE &3 A}
A5 &gk

o] A& Celik, Thorpe®} McCaffere] ]3] 7

wE AE7 A]2E (expert system) o 2wl g
4ol deZtA HESEE aRHoR Ao
7] $1g A =239 Y A2Eel Aol
ok EAlEHO e B2 7leAFHe AR
(expert) T A& AAHol2m ZH 35}y
A& o] gl A ofefrlx] AL ok o
gha FEo] AL reAdAE 1FEHY F4
JEE ZFAFEoe s gEgwnez AR
F (A =H
A" e AR MNP e AR}
el AER oiEdEt A% Wy %
He FaBEV 409 EAL #vY
& AR AFE HdeA ste W o
128 o] gxte] g o] Rl 2o
o] AR, Ayt #H#ES dwpgh

o

y &

>
> ¥2 4o °Z
I

o
O ot

o 2 L f fm =

EE AIREE ASde 23adEe W
]

100

CeLe)

BUsgRR 2 >

H

5 &

L)

L

1 Wi T E R 2] o] #UiE I
N

lov
o b
lo,

H1

At RN
P 3
AT BT

L

$HEAY el | B BEhst
] A 2] A 2} A 9 A
e
sz

L

weEae s wa mM o [

|

|

i ROl B mR

S

|

prre) A Jrikel wo mE M

l
e

2z ghlkel B9 @l H [BE
L 1675
LR T
1 #wT
[ AaEmel BE H H
| BE WEe) W R -

Aol Jhieo] Bk mE B

BT BOMe] 22|29 HE



E 5FxE Yehiz itk A3} 2o
1

5}:
o ol A% YAAzt5ol
]

A]

dola ek WriAe AT gegto
oA BAR cjeirlA FR(AA)E
AT AESW AgsloF sk w4
A,
A3 AAE A @5—7}91 o) AE

1

MER Z3REEETE

Hﬁﬂﬁ}f’% /‘}%E & Foli,

o
ANEERS] F2 E_‘?_é‘}ﬂ 9)g
U Az Tl dE Bl EobA

M2E

H7S) BHRERTES A7 499X
5 FA5A 2IPEE S J7EE =
d & I =aJEFAVIES ML o
Ae PE o ZYVAAERZEIZE 7
2 o_é:— o] ~zgolsg EXI HES A
olth olm FANH FipElgel €
Aol A8 dAolet ok ikl
WS 1986\ B BERE @%&ﬁzﬁhﬁﬂ
oz A FpEsfeEA oWl X
< B2A HAUrh
a”E FPEe TAHE A
wazAL AER "ol AY
A sleE Yy Ee] FE A}%Q‘zi
°J*§§Ls+7} 3 FYFo FUAEE
glok sle 5o WARZol B EW} =
=23l FAEHE AV d8iAE AT B

g Ho g J—*}Hl wol wolA A

2 o g N
>~
ofy
mg& o
m‘o o rm

AN T [ A
)

TsRI 7Rkl #AE S

sa 95 29

101

Wk RERT W

==,

LN

- °o - D o
o .
A %EEE

Q-

o

o
T

\\\\\\

o ~




15% A= E4T Z2e2E AR HY
FE GEW ImFAZ AL o] mEr
EAAA N FAE FiEo] &
NS Hrde FAT =
st FAE BAE REE 230
el H8x sHAH AT Felgx
ATk 223 FAF) A7 gEE
Hﬁfﬂﬁa 7‘?& ke

o} 22
3
o
1:}

H o] Eﬂ&l?’] E-oo}‘——
‘:} e EagEe

2 O
I T

o] A 74A] & ltﬂ@JMM AFHe FH)
P EYUAHES] s HAME
A 20% 9 FHE EFE A1E A (900 X 900)

Vc}«l A EAM T i‘ﬁ‘—J HAA ol A
dojupx] @itk wwrollel FWAlES}
AEQTe] HHe, DAY, ABA SoME
EF 43d 435 RYFoa dvh

o g A A7} ol A A
FHTA} FYTAE el APst B
HIAZEE AAHoE A3E & ddedy
T Aol vt stk

Fe=Me AA = 2o
2|5t pre-cooling

B AW tAhe dagase
A UReE 45e dAste AWz
FHY zM FeIAd AHFrE B

W7hgk leryerete| RS oAU () 43

J&, KR, —ZBETED T5ME 2433
22

o] THL FTAYE AX FAEY FLIA
ARa AR dAALE FYT =525 4A)

102

S cisal ARl
SAE Aol e,
2 FAIAME 255}
AFIES FAS
R F7}A] pre<cooling
A, mae
B el Aso] siAw,
JAgezA Al 24
F% WAEAE 1A 4
. R 489 o)
o] gleng, FHA

71E9 &
Al 7}’“6}94 A3
7 ojrh.
AUzttRelre Frzddeos 14
A &otatstetd j(Fo] 25m, Ho] 98m
4 Z3YE W) g3 2
}ékg. A& :QLO] 51”;}
ZLEE 1CAHSHE b
7~9kgol, F I E
A EA e TP vlws)A
Ao Wzte ZA
H]ﬁ‘_’_ o] 2} xgz}m F
ANE Wzhsk AgE A7)
o Fgste FezAE
A% 20~40mA =] A
YhEes

B&a

o
4y X\'l?' o
rlo
]
2
il
gE ok |
2

o3
2,
r;;dm

ol

Yz

41

w2 r
o

ol 30
e gL
> fo -

t
=
2

o

2k L2 r £ 2

o ol o 2 oftt 1@

Ko

mln
®
2w Jtm N

t

_‘m&

of T omt
N

M

&
gi T
£ B] J 7

&ol

=

M 2
(AU g
S
2,
At

1
-

RNy [e]
FEHE

i, 1o oli

_E
N
ujﬁ

—
8

ook g 8
b3
o&
1
=4

RCCPZ t0|
OlAZEZAEC) ZR|

TFE FEV Hol REU|eo] 435 wg
3 dom, FZole RCCPEY sk 7127
o] g3 %I‘M:ﬂ A

A7E & ME?SﬁH A7 ekl .
R. HodgkmsonM]-J Hig &g ]%3}‘# o
S| RCCP/\}%’—ﬂ%A 54% g9 2% D
ZaYEY AxE U ARANH AZTL A



2 J ) ® 207m° 6H FAE A1 -?M
£ 4 6}71 16}04 “a}oloﬂﬁw
W/C 503 %8 AMgath (A 82/0,
13%, & 7P Ay @DEH o3

EXFo® 2321 AFE FHAM 4~63],
EME%EW &o AlFeth ®X %—‘:r 77} 20
] 2H o8 LpFolA 1

Y
o2 |

K
TR

&
&,

1)
I

)
o

ol
1
i
ol

o
R

o

o

9

s
do rlo

ko

2 1
lo
HU
i

H RCCP&H 01 A}
ol }A%Eiﬂiﬂr 10
Ezﬂic} 20~25%

}\}\ﬂ"

W}x} 74&]

9 ”°
W
5& rhl

=, NHERZ
Mz HE

A(TGL28101)0] 10 5ko]
175\ Zoge AIF(E
g“_*}iﬁz] g ZTEITA
WE ZP7), A3%(E
A7B(PCZA ST-140/160 2 &322,
(o] 2 Ao, A0BR(73, £4, %5, A
AAEold TGL-281012] MR FAlol

ol
=

2 ESA 2 FHAEGAD,
A9

AHE AF g ele] g2 #d gtEEe] TGL
28102~TGL-28106%2 A2 A o] 19906 1

9 19578 AgEs ok A WSl
2xxe Ao ANEY FEddy §FE

. G me A
FAsn Ak

el = 30 =
Alzlme] EBlEEZIRE
# &

AFtae A aRnFEzageEst AEgdE A
1962 d ¢l 6,000psi(420kgt/af) FALHEV} THE
olA WA AlAE e 198990le 31%F¢] A
2ol W. Wacker Drivee] 7o) He715%
T4 980/691“/0”10 zugesadEs A4
Ao} AR5 7)o o] 2l th

Z=EAR

ojuv} Fzofol we}A

IR AYEE 7%

& 757} 22olA FHiEd 14,000 psi~4,500psi
(1,190~315kgf/al)e] FABEE A&} o
Ao 7Ee ©wg Foli Rl FEWAE

1A o] AA )7 wFolty &
o] #zelEd] HEFe] 14,000psie]
Feb A7uo) o2 Hi W AL 3,
000psiol| 4] 458 /yd*7} =o] <F 3ujo] 7pA

3,000psi1
FaYES

(=gh

F2ade ZFxeo #AYANHLS AAHA olfF
oAl 56 ]tk IJ/I]"?JO?’*} aejAE 28
o] AREFAYE A FEI AEd A
F3ih 10,000psio] el A EXFAME
selgeldl el A7 Sl o3k 2%
Ao AAEY] W] AAAE EYsA €
th 7lEREe] E3YE UHe HIkE



A7+ Marcantile Exchengedl| 2] 66°Coll 4] .38°
CAHA 24 < Atk & 09F & vgen
o} 7o Zrh 14,000psie) ZFFA 2L e
a9 EY AP HFIAE (FE D, & D

FAH ok

SE R Yard 1 -
EELH 256 0 Bt HLHEsRAEF | 14,000psi 96MPa
FEBREE 15,687psi 108MPa

S il 16,139psi 111IMPa

R RE 93%psi | 65MPa

HERE 5.8percent -

jrwNicl 18040psi | 124Mpa

F/ME 14,165psi 98MPa

B lalg a0 -

ACIe] HisE Passes -

& D 14000psi22|EQ] XBtx=H}

TAUEYE B EREE | F M| TR
psi |MPa| (%) | psi | Mpa | psi |MPa| yd* | #
17,000 117 — — - 52, 40
140001 9 | 58 9391 65 (16139 111 | 1460 | 1110
12000) 83 | 6 684 | 471 1133311 92 | 1020 | 775
10000f 69 | 5 346 24 11,526 79 | 2100 | 159
8000] 55 5 409 1 28 (10207 70 | 1810 | 1376

<&k 2> West Wacker Dr. ProjectOfjA| DHEE 32|
o] E@lze| #u

<EH>

W. Wacker Drivee] ©}ldst Zmsjz=e] <k
2 40,100yd*(30,476 m*) o] k. & 8,000~17 ,000psi
S J—ﬂEg—ﬂﬂE“ 7153 715 —&gae
Aol ebdateed dAe oF 16%d 1%

gt 7159 gx ‘5"‘%4 EIHNEE 2Vd3(157/f)
o HAEE ogse BT SEsnn
4,000psie] EAHUEE Fug Pbdlir)

o] ZRAEANE 17000psiF AN E %,

o)z, AxFH T BHL =™y g
AX Zlzel Z1EH AGA Fo) AZvE A4
Aste F71AFE SHA "k goz o

104

714 @ A8E ACIY 17 xFaeE 363
A8 ARrg F&34 F&3A B

£0{Lt= GRCA| &t

Q78] 2

THAFL Aol

Fulef A = 78_*%}5%?1

fGRCiH‘égl ZAES} Hie

lFd S 19910 s}y

Al 7] = 2A ZAe3lg T, 53 Sz PCI
[o]

o MiRdE N2 3t x2o] AHo] W=
[GRCe] 4A - Az dyd)e wen ik

S 42 GRCETHIE 24og AEIA
AANEE, T S, dxeEe A, ol
e, BAd4 59 Afrete] Bgabg
W Fo dslM AEstn Qo

19899 7]Fo2 A" MAZ=e GRC

ARTRE g3 2

i

3

=4 N B %9 GRC £2
HolA s | (%)

4 =) %504} 330 Fd, 1%

A B | ok 254} 100 &2, uld

29 & 24} T A

2 ¥ <l 34} 130 |9%7)

olg e} 84} 50 |osd

=g A 304 93 ”

Lﬂ;?jfn 84 19 :

o= ok 604} 600 |AEY

£ F 124 150 | REFHE oA

ol 27 124} 60 A%, F3aA

g4 B 544 930 AT EE Hoplr A%




ofgto|EMFE
oj23%l PCH

Y
fulrl
2
o~

ANNE Je7tA e A
1 zAE 4%
FRPE=+&

2
S
™
2
ofo
1y

LA

i

Ao a8
e
-3

i
L. 2
|
it
>
f‘E

o

[
fn i

oft

o
2

wo
ok

X,

2ol

lo

2

r L
e
o

d i Oi
2
2,
=
2
1

..ﬂ: ¥ o

p
4o
e
=

0,

oo N
g
05
W
u

3

2

O
off hu fu 2 Rl omx
2

%y
o
2

o

4 &
BlOEQ od ¢
e
' ‘, 5
ot il T
ox, o
of -2
o,
i
tlo
=
jos]
e ]
™

oX dr oo N R oo o B
ol
ol o2
i
N
1y

2 poglo koo
N
N
i)

o

o] Mol Hosyrh

B EBE#RAME BRI =9
Fog AxA oigZa(dd=el of
itk ME)E o] &3 PCHAE 7NEst
o}zl AMgEE FRPE EARE 713
A d AR Fod AL OFY
Fow diild fikez =] 9o
of tigh FAHA] Wi, -2
@zdkeE FA Sl
@1 E AFAA=
21 & A &8}

iR -
PN ofd

oo A -

— oj

] <
o =

iy

oo
2
ma?%

S
=

no
2

Pk 1]
e o] FRPZ
ZkA =

= &
EAE

105

o|= ol YA

JldESge uig

alE AL HAA 714, w7
2 A 1097 A3 S8 ]"i  AHE,
g, =4, %ﬂﬂéxﬂw 5o EoklME

Zuiele] 71del o g - SEel A

¢ GAHeR TMEAG T
Aol AfdR7Idog AZgE A7) Wkl o

| =ARs AV kg B4R}
wokk 10 ol wl=
TE AL EASt] o
st ot #AlE 504 =7}
7‘}@)\1‘1,}24 400/012\}0 AO'

26%%5 HFstrlel ol=Xth aﬂnljz-%%&

o= 4,500t 2] Eﬂ”l
AEL oF 1o B

A o A

]21

2% Feo) ‘5’%01 UrEP/}?] %l Zio]‘ﬂr-
{24 : Concrete Products 93(1) pp. 37~43,
1990.>



= AvE HEel sFiERER) e
o FFEENens ARME FIHY G8HE
FER] FFRSIA 7] BFEU ok (Rl )

Publicaion
Number

TITLE

RESEARCH
Pub. 53

TECHNICAL
Pub. 76
JRL NO.6

Pub. 106
Pub. 108
JRL No. 12

Pub. 113
JRL No. 13

Pub. 119
JRL No. 15

Effect of Curing Condition on Com-
pressive Strength of Concrete Test
Specimens, by D.LBloem, reprinted
October, 1969.

Variations in Portland Cement, by
Stanton Walker and D.L.Bloem, au-
thorized reprint from ASTM proc.,
Vol. 58, 1958

Cooimg Ready Mixed Concrete, pub-
lished by the Engineering Division,
June, 1962.

Tests of Water—Reducing Retard-
ers, by R.D.Gaynor.

Effects of Aggregate Properties on
Strength of Concrete, by D.L.Bloem
and R.D.Gaynor, authorized reprint
form ACI Journal, October, 1963.
Also Published by NAA as Cir. 90.

Concrete Strength Measurement —
Cores vs. Cylinders, by D.L.Bloem,
authorized reprint from ASTM
Proc., Vol. 65, 1965. Also published
by NAA as Cir. 96,,

Pub. 127
JRL No. 17

Pub.128
JRL No. 18

Pub. 130

Pub. 131

Pub. 13379

Pub. 146

Pub. 147

Pub. 152

High Strength Air—Entrained Con-
crete, by R.DGaynor, March, 1968.
Also published by NAA as cir. 103

Concrete Strength in Structures, by

' DLBloem, authorized reprint from

ACI Journal March, 1968. Also pub-
lished by NAA as Cir. 104

Cold Weather Ready Mixed Con-
crete, a publicaion of the engineering
division, September, 1968.

*Study of ASTM Limits on Delivery
Time, by RCMeininger, a publica-
tion of the Engineering Division, Feb-
ruary, 1969.

In—Place Concrete Strength Evalu-
ation—A Recommended Practice,
Committee on\ Research, Engineer-
ing and Standards, October, 1970, re-
vised September, 1979.

Some Influences on Admixture. Re-
quirements in Concrete, GM.Bruere
(Paper presented at the 6th Annal
Conference of the National Ready
Mixed Concrete Association of Aus
tralia) September, 1974.

One Look at Concrete Compressive
Strength, by R.D.Gaynor, Novem-
ber, 1974.

An Outlone on High Strength Con-

crete, by R.D.Gaynor, May 1975.

106




|

Pub. 156 Aggregate  Abrasion Resistanoe, Pub. 174 Guide to the Selection and Use of
Strength, Toughness, and Related Hydraulic Cements, ACI Report
Properties, by R.C Meininger, re- 225R—85  (Authoriged reprint,
printed from STP 1698, published 1986).
by ASTM, 1978. Also published Pub. 176 High Strength Concretes: The Two
NAA as Cir. 124. FEdged Sword, by Weston T.Hester,
Pu.157  |Ready Mixed Concrete, by RD. 1989.
Gaynor, reprinted from STP 169B, Pub. 177 Handing,Placing, Finishing and Cur-
published by ASTM, 1978. ing Concrete, by Eugene DHill Jr,
Pub.161  |Evaluating Cement Variability— October, 1989.
The First Step,(A Discussion of the ClP1 Dusting Concrete Surfaces
New ASTM Method C917—80 and CIP 2 Scaling Conorete Surfaces
the Past, Present and Future for Ce- ap3 Crezing Concrete Surfaces
ment Uniformity Evaluation), by CIP 4 Cracking Concrete Surfaces
Donald J Peters, Apri, 1980. CIP5 Plastic Shrinkage Cracking
Pub. 165 Cement Strength Uniformity — A CIP 6 Joints in Concrete Slab#
Ready— Mix Producer’s View, by CIP7 Cracks in Concrete Basements
Bill M. Scott, Decernber, 1981. CIP 8 Discrepancies in Yield
Pub.167 | The Effect of Slag Cement in Con- cP 9 Low Concrete Cylinder Strength
crete, by G.M. Idorn, April, 1983. CIP 10 Strength of In—Place Concrete
Pub. 171 Effect of Temperature and Delivery CP 11 Cruing In—Place Concrete
Time on Concrete Proportions, by R. CP 1z Hot Weather Concreting
DGayneor, R.CMeninger and .T.S. CIP13 Concrete Blisters
Khan. Authorized reprint form CIP 14 Finishing Concrete Flatwork
ASTM, 1985. CIP 15 Chemical Admixtures for Concrete
CIP 16 Flexural Strength of Concrete
Clp 17 Flowable Fill Materials
CIP 18 Radon Resistant Buildings

107






