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[CJArchitectural Institute of Japan (AIJ)
- Standard for RC Structures
-JASS 57
-Standard for Prestressed Concrete

Fc=150~360 (150~ 270)
Fc=270~360 (240~270)
Fc2 350 (Post-tension)
Fe=300 (Pre-tension)
{118*2: Ready-mixed Concrete Fe=135~400 (135~300)
[rapan Society of Civil Engineers (JSCE)

-Standard Specification for Concrete Fc=180~600 (180~ 400)

- Specification for High-Strength Concrete Fc=600~-800

*1 Japanese Archi | Standard Specification $: Rei d Concrete Work

*2 lapaniese Industrial Standard

Fig 1 Design Strength of Concrete Specified in
Various Standards and Specifications in

Japan [Unit ; kgf/cnf]
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Lcnc Type of RC buildings and materials

: Love-rise buildings in commor,
B : High-rise buildings constructed in last decade
I High-smength concrete and reinforcement
111 Ulra high-strength conerete and high-sirengih reinforcement
112 High-surength cancrete and ulua high-strength reinforcement
il Ulira high-strength concrete and reinforcement
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Fig 2 Strength of Materials and Fields of
Research in New RC Project

ZAWMENR] 256~30%2] HeloA 1457
FAE AHgste] AAZEAE 600kgf//crf 1
#ZagES Azx7t 7bestglen, AVER
% 600kgf/cii o)Ate) EaBEJqME Hx7}
zold4E ZIYEE AXS|dE HST
olgr}. dg AZAFPA HAVIFHET 1,
000kgf /cii o} A1 w75 1,200kgf /onf A 2]
ZIYEE Azstet] AFeiinh. 28y gt
oF =7} 1,200kgf/cni 712] Adgerhd AA
ABA g&HEe] FEUXE 100kgf/ci S
g4 A= A 18 AS widAEs 1,
400~1,500kgf /o 7} Ht}. o]9} o] 217
T2 EL xﬂXL AgdzE SEE A

& Agsle] EeAzubgoly e
AEE 8871 ,,1_0_&} ﬁizﬂﬁfi HFEE &
I ER AFANTGE AL ot A7
t}.



Number of Stories

I8 3L 99 dETY #AE Jel)
I} dEAA A HIEIYETZE(E
o] :48.1m, 18%)c] 1972\d AMEoH,
a9 HAZIEREE 300kegf/cni 0]t

E 1o Yehd uie} Zo] B dAHE

1. 3 2ollM Y557 L -
IEYETEIR|ETEE

B 1& A9 FuF, gol, AHES 22

E9| Huj4dA 7&dE 2 13EIEI

fm M

TF2E9 & vehla Ytk ge 1FFITIYETZRELS 19863%EH
FEoHA F7kstT. dvshd agdE d
Aol et 7ol A d2FAR] 1
BA - FEH7] wEolth.

Table 1 Maximum Stories and Height of RC
Buildings, and Maximum Design
Strength of Concrete in Japan
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Fig 4 Methods for Manufacturing High—Strength Concrete
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Table 2 Strength of Various Cement-Based
Materials
Kind of cement-based matérials S'tzcngm (egffom?) .
Compression| Flexure | Tension
Concrete 200~900 | 40~200 | 20~9%0
MDF cement . 3000~5000{1500~3000 -
DSP 1800~3000} 150~400 -
Polymer cement concrete 400~1000 | 80~200 |40~100
Polymer concrete 800~1600 | 150~350 | 90~ 140
Polymer impregnated concrete | 2500~2900 - 170~190
. Slurry infilrated fiber reinforced 800~1000 | 400~600 R
‘| Cement paste manufactured by hot-
pressure method (by D.M.Roy) 6630 i 650
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Type of cement
Etlect of lype of cement on compressive strength of concrete
N: Ordinary P.C., NL: Ordinary P.C. (Low alkali type), H: High carly
strength P.C., M: Moderate heat P.C., W: White P.C., SR: Sulfate
resisting P.C., BA: Blast-fumace slag C{A-type). BB: Biast-fumace
stag C.(B-type), BC: Blast-fumace slag C(C-type). FA: Fly-ash C(A-
type), FB: Fly.ash C.(B-type). FC: Fly-ash C(C-type),
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Fig 5 Effect of Type of Cement on Comp-

ressive Strength of Concrete(W/C
25%)
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Fig 7 Relationship between Flow Value and
Water-Cement Ratio
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Fig 8 Relationship between Compressive and
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Fig 9 Depth of Carbonation of Concrete under
Acceleratedition Condition
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Table 3 Materials used
Specific {Mean Par-
) Nota- |Specific peettie . o fil‘
Materials . .| Surface jticle Size
tion |Gravity|
(ci/g) | (u)
Normal Cement N | 317 3400 19.57
Coarse Cement C | 317 600 90.74
Calcium Carbonated| W | 2.71 18000 6.04
Silica Fume S | 226 200000 -
Fly Ash F | 218 4320 17.38
Blast Furnace Slag | K | 2.92 6260 7.86

Table 4 Mix Proportions of PSDC Paste

Type Percentage(%) |Additive] W/B
N|IC|WiS|F|K|Bwt%)| (%)

N 1001 O 2.2 21.3
N82 80120 1.9 19.1
N73 70130 1.7 184
N64 60140 1.6 18.2
N7W5 | 70{255 17 179
N6W8 | 60(32|8 1.6 16.3
N7S5 70125 1.8 20.3
N6S8 | 60|32 17 20.8
N7F5 70125 5 1.8 194
N6F8 | 6032 1.8 19.2
N7K5 70125 5 1.8 18.2
N6K8 6032 1.7 17.8

(2) YEZHAHE (Particle Size Distribu-
tion Controlled Cement)
AEZFAME(PSDO) &= ZiPEEAT
EE 47t Jigel stom RUAEE
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Table 5 Mix Proportions of PSDC Mortar

Tvoe Percentage(% )| W/B | S/B | Additive
WEINTCTW (%) | (%) |(Bwt %)
N 1000 0] 012401 08 2.2
N8W5 | 80115 | 5220 0.8 1.9
N8W10 | 80|10 |10 | 21.0| 0.8 1.9
N7W5 | 70,251 5210 0.8 1.7
N7W10| 70|20 | 10 | 205 | 0.8 1.8
N6W5 | 60135 | 51201 08 1.6
N6W10| 6030 | 10 119.9| 0.8 1.6
N4W10| 40150 | 10 | 195 0.8 1.3
0‘.53
> 8.57-
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S o.55
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Fig 10 Packing Density of PSDC
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Table 7 Treatment Methods of Loading
Surtace of Specimen

Thickness of
Hark Treatrent of loading surface «f specinen Felass olate
for capping
@ | rinded . -
@ |capped vith silies fume 2dded cenent paste’? 19na
@ | same 33 shove o 10an
@ |capped vith ceacnt paste lordinacy capping) . tae
® |sane 3s above {0zn
® |ordiniry capping+ reinforcenent at both ends® 10am
@ |ordinary caoping+polypropyiene files with holes?’ A0an
® Jordinary capping+friction reducing pads*! . 10na

(ﬂolexll)sll(ca (uae of 23% velght of ceuent vy added.
2} Tvo rolls of spiral hoops (disseter: é Jee, pleld strenpth:5500
kgf/ca?} are placed i both ends of 2 speciaen,
1)Polyepropyiene filns (thickness:0. ins) vith (Jlen vholes at the
plich of Tee sre placed on both endr of s specinen.
1)Friction reducing pads nade of s couple polypropylene {ijes
with silicon grease In-betveen are placed st both ends.

fe (xgflent)
{c (xgf/cnt)
°

0Grinded
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Incunnuon engle of losding
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(c} Effect of inclination Angle

Fig 56 Effect of Conditions of Loading Surface
on Compressive Strength (f.)
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Table 8 Fire Resistance of High—Strength

Concrete
O: No spalling X: Spalling
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TTu T T Ju e
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