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EsTEEyE I Prestressed Concrete (PC) #sf i, K
K& 2 e BOBER I KR OTTOW AT LT,
EOREOHREREM IV D 5005, kKEHO PCHEE
HHOMBMEB LB R THIEL 55 25 Th

Do

FLTC, KEBOBERHP R BRI sZ LR
{, DT OMERECHRERTE 2dic, Mk
2 LT Rock-wool Coating Iz} » CFO BT =
LERZVH»E, STEOSFAIENSEDO PC A1
T, EEEE FE, Fv-Y, T, A-t—-v—
v b, ERREFERERETONAEEM R ECHCS
BEESHICEE, PC A NVOH T b ICiRFEHRIC

&£—1 Cylinder Type (I) OREF L~ (¢ 150 mm x 300 mm)

X B A K
x B @®m B¢

BT 5 Negative Friction IZ3ALE ¥ 5 o iCFiFE <
Fv BT BT PC A Vb BisE L LT,
FULAMLRAREEZRCEREY 2 Y - MERFL L
biz, TREREIT, SHCEHBIUHIMITERLY
KEBOFRZBFEF A OV THREIT - 7,

2. EBRAFI=E

(1) BEfFofEES L0

g1, £-2 BLUR-IIWRTLIE, ¢15emx
30cm @ Cylinder Type (I) BLW $15ecmx30cm
(#ME 15cm, P9%& 7cm) @ Hollow Cylinder Type
(D RSB O 22008k B EhFh 3 EHOMR
RO K RRATR OIEMRE Ok, 726 TNC 30 em
(4% 30cm, NFE 18cm), & 2m (A 1.8m)

No. 1) (2) (3) @)
150 150 19 150 10
J 1//‘\\
{\ l\'
Size St
& W/C=0.40 W/C=0.40
Ki W/C=0.30 W/C=0.30 . reon : A
" None Roticwost Coning | Rogkweol Coarng | Nove Kocuen Contne | Rockto) Coatig
(For PC Pile) (For PC Pile) (B e pioa ™) (Bt Stent Bioe"*)
N p . None Prestressing, But be used
one Prestressing Admixtur for Chemical Prestressing
#—2 Hollow Cylinder Type (II) MEEIEE~HE (F150 mm x 300 mm)
No. 8] (2) 3) (4) (5) (6)
40, 70 40 40, 70 40 40, 70 40 4070 40, 40 70 40 40 70 40,6
IOF ot ._Hm T—-’——-f-—-{ 103 — 10 6 6 10 - 10
Size 150 150 150 150 156 150
& = ' W/C=0.40 W/C=0.40 -
W/C=10.30 = . = . W/C=0.40
Kind | None Rockwool W/C=0.30 None Rockwool | o kW/C1 C0.4(t)' None Rockwool | Rociwool Coating
: Rockwool Coating Coatin ockwool Coating Coating ;
Coating (For PC Pile) i sece CO%ered (FQr PC Pile 90"8"8‘1) For PC Pile covered <§?{hp§ Plllei)?overed)
(For PC Pile) (For Feenilecovered) | {with Steel Pipe (with Steet i) eel Hiee

None Prestressing

None Prestressing, but be used the
Admixture for Chemical Prestressing

Chemical Prestressing only
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%3 BjF-fobsREBICEH N Hollow Cylinder Type (1) O EE (£=300 mm, /=2000 mm)

n 2h (2)2 3) Q) (3)2 (4h (4)2 Method Of Loadi
- etho oadin,
No. gg?srfag;%w One Hour Test | Two Hours Test | Before Test | One Hour Test | Two Hous Test | One Hour Test| Two Hours Test | €
60 180 60 60 180 60 60 180 60 6 60 180 606
T*‘—"*" 104 10 GM(S 108+ 110
5 B Length of Test Piece 2,000mm
4 p \
O: \® Q Span at Loading 1,300mm
o \_9_/
Size lTl L‘w‘l L_Bﬁ——l Loading at Midspan
ﬁgl Prestressing induced by 6-211 . R
Kind |  of Deformed Bar. Initial _ Chemical Prestressing only P
Prestressed Force is about 54 tf i
None None Rockwool Coating Rockwool Coating T80 F
Rockwool Rockwool Coating PC Pile covered with PC Pile covered 2,000
Coating Steel Pipe with Steel Pipe

@ Hollow Cylinder Type (II) oFhFEh 2 HoOkE
RO IR OMIFOUENRE — A v PRI UET
FRiEE — A v P ORI T T o o

(2) =v7 ) - OEMERE

PC N VAoary ) — VEMBEE L TH 500
kgf/em®, 7 700 kgf/cm?, # 1000 kgf/em?®* BIUOFh
PDEOSOERRE L, 138, THXERERRTO EERE
REEFEOH L5 B, FRARBREOHFEAR 13 B
Thbo, V7 Y~ bOEETTATHERIBERIC
F— b7 v—T7%E (9 185°C, # 10 KB #hl
7zo

(3) #FEHE R X O Rock-wool Coating DEH

WEERSRE D3 6 mm, Rock-wool Coating 0E X
1 10mm & L7z,

(4) WhkEBRFE

JIS A 1304 12> T, 4EABYFIZ X VRERL, fh
FRBR T B IR TR BRI AR 2 BRE L TR
EEZIT- e

B—2 125 frEic Strain gauge ¥ EBEL T, =V
7Y - NOOTHEREEIT - 7o

SVEWTE A VT, OOEINE X OHTEORE
B BRTREREII kD hAEVO T, OUEINWFEE
EE—12) 0@ ABIUVE—-20 Q@ QLB 2HE-
O RO B 0B R X Yk, BIBEEREER

#—4 Cylinder Type (I) (¢ 150 mm X300 mm) [CHF5TAEHBHZOMUEHRER, HEiEHRY

(1) PC Pile (2) PC Pile covered
with Steel Pipe

Bl—1 REAIES (B :mm)

20 20 20 20

______________________ Visual Observation
_____________________ Point of Breaking

H—2 BhF-fohHEBRAIER (BAL: cm)

H—12 0@ ABIVE-2 0@ AkBI5=2r7
V- bORNEDHTE EOWEEZRZBEL TERIC X
93&&57’:0

3. EROBER

Cylinder Type (1) 33 X0 Hollow Cylinder Type
(I B BWARBREE © BAREER, FEk
BRI OVEERECHRBHRI T4 BLIVR-SITR

BXUERRREOHEEER
TKind of Time of No. W/Cos) Unit Weight (tf/m%) | pooiea Madules of ., | Compresuve strengthlkg/cm?) (ByA)100
est Piece Test Befare Test | After Test | Before Test| After Test | Before Test(A) | After Test (B) o8

&y 0.30 237 223 305 113 731 550 75.2
‘ ) 0.30 247 2.35 305 313 731 779 1066
Cylinder One Hour @ 0.40 220 217 256 087 536 32 806
Type (O (4) 0.40 2.44 2.31 2.56 2.52 536 576 107.5
#150mm Q) 0.30 232 2.16 305 0.18 731 159 21.8
@ 030 243 2.22 305 194 731 714 97.7
> 300mm Two Hours 3) 0.40 232 216 256 011 536 105 196
@ 0.40 245 2.20 256 2.00 536 570 106.3
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5 &
%—5 Hollow Cylinder Type (II) (&150 mm x 300 mm) [23(FBHARKEBFHO
HURSHHAR BEERMBIUERBREOERER
Kind of . Unit Weight(tf/m?) | e e ey | Compressive strengthflgf/cm?) | (B)/(A)x 100
0/ s /
Test Piece Time of Test No. W/C (6) Before Test | After Test | Before Test | After Test | Before Test(A)| After Test(B) (%)
o 0.30 2.38 2.25 4.18 0.64 1685 305 28.1
2) 0.30 2.48 2.33 4.18 4.03 1085 1190 109.7
o i (3) 0.40 2.39 2.29 3.48 0.55 1043 274 26.3
Hollow ne Hour =
, 4) 0.40 2.58 2.33 3.48 3.25 1043 726 69.6
Cylinder 5] 0.40 335 325 6.74 342 1531 947 61.9
Type(ll) ® 0.40 3.40 3.29 6.74 6.93 1531 1702 1112
$150mm (n 0.30 2.44 2.30 418 0.16 1085 116 106.9
X 300mm @) 0.30 2.42 2.21 118 122 1085 446 411
Two Hours 3) 0.40 2.40 2.28 3.48 0.16 1043 115 11.0
4) 0.40 2.54 2.23 3.48 0.55 1043 212 20.3
(5) 0.40 3.36 3.28 6.74 3.03 1531 816 53.2
6) 0.40 3.36 3.32 6.74 4.26 1531 1399 914
#—6 Hollow Cylinder Type (III) (#3000 mm, /=200 mm) [CHIFEHIF-IbHFEBETD
DUBENE— Ay b My BIUBIWEE— 42+ M, OHBER
Cind No. | Crecking | Sremiiotwn | Preawng | o
n © Bor(th Mer (tf-m)| (%) Portn) | Moretem) | (%) | i)/ (Men)
PC Pile Before Test 1) 14.6 6.6 100 30.4 12.2 100 1.85
Not Covered One - Hour| Rockswool Coating (21 12.8 5.8 88.0 30.4 12.2 100 2.08
with Steel Pipe [T Hour Rockwool Cooting | (2)2 82 3.7 63.9 267 10.7 878 2.89
Before Tast (3) 376 16.9 100 103.2 46.5 100 2.75
PC Pile One - Hour| None Rockwool Coating 3 30.4 13.7 80.7 64.9 29.2 62.7 2.14
Covered Two- Hour) None Rockwool Coating]  (3)2 31.2 14.0 82.8 46.6 21.0 45.1 1.50
with Steel Pile 16 T Rockwool Coating | @1 | 387 174 | 1028 | 1026 62 | 994 266
Two-Hour] Rockwool Coating (4)2 39.9 17.9 106.0 102.6 46.2 99.4 2.58
(®| smwm—= | Standard Heating Curve (8| amwtrrmeaee | Standard Heating Curve
©@| —— | Temperature mesured in Fire Furnace {0} —— | Temperature mesured in Five Furnace
@©| ~~-—— |Center Point of Pile Thickness I;@ @[ =——- | Inside Point of Steel Pipe
@] ---me- Inner Surface Point of Pile Thickness O [ IR Center Point of Pile Thickness
—-— | Quter Surface Point of Pile Thickness 3| — -~ | Inner Surface Point of Pile Thickness
® and Inside Point of Roclkewool Coating @1 —--— | Qutside Surface Point of Pile
1000 /© 1000
800 800
o o
< 600 < 600
o 4 -
5 400 . g 40
............... <
- —@
& 200-

B—3 EWEEIEINT Rock-wool Ceating
LIz PC /34 L OBE-ISRshig

TERBYVTHDE, T -chAHEBCRTIZ00E L+
—Av b My BEUOBITREEE -2 My, ORER

60

R R0 TR,

120 180 210
Duration (min.)

120

Duration (min.)

180

[REACEE TS

H—4 Rock-wool Coating ZEETHEHBE L/
PC /<4 N ORE-FEEIF

FHERORBE-FHEEFEZRTE, B3, B4 5
FOH-S0LEBYTHD, KIC,

DT

E-TcbAfiifzrie B—60B8LUEH-TDLEYT

TVUAPUA P

ay7 J—}



Temperature Mesured in Fire Furnace
Inside Point of Steel Pipe
-------- Center Point of Pile Thickness
—-— | Inner Surface Point of Pile Thickness

—--— | Quter Surface Point of Pile Thickness
and Inside Point of Rockswool Coating

s | Standard Heating Curve

880 |e@

®

1000 4

800

600 1

Temperature (°C)

4004

200 4

0 60 120 180 240
Duration {min.)

H-—5 $H%E#E~% L Rock-wool Coating %ML 7
PC /¢4 L OIRE-RSEIAEIR

30+ e
i ~ e
I/ . /
/' ’ 0/
oS0/
/ 2
20 /' /
o /
I ,
g ; /
." / . Before
104 ; / ( PC Pile Fire Resistance Test
; o | Rockwool} After One Howr
:’ @hy - PC Pile Coating | Fire Resistance Test
! o . Roclkwool | After Two Hours
'l/ 2 PC Pile Coating Fire Resistance Test
0 5 10 15
Deflection (min.)
H—8 MBHBSATZOCWPCRALIHBITS
ARBHBOWNE-TchH iR
H5o

PLEOESRER X D, KEGEOBEEMHOMAR, K
KETOTOWAICH L TEE ERTET, HEN M
WETHLT, bTrsmERETCTEEs LT, K
DX EERIELNLD,

(1) [EfFREA 500~700 kgf/em? FREEDHEIREL =
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(3)
00 4n
1001 2
3 ,/‘/ “(4)2
804 /
h
= ; ©
\‘:’/ - -
g 60 / T
O -
— K P -
-
Ve
// (3%
i
/
40 / /
/ /
!
/
! (3) | e PC Pile covered Before
/ with steel Pipe Fire Resistance Test
| PCPilecovered | None After One Hour
20l /' &8 wihsteel Pipe | ROSKWOO! | Fire Resitance Test
| PC Pile covered | None After Two Hours
A (3)2 with Steel Pipe 2251‘,*,,”; ©! | Fire Resistance Tet
@] weeeenn PC Pile covered | Roclewool | After One Hour
with Steel Pipe | Coating Fire Resistance Test
@z | —-—— PC Pile covered | Rockwool | After Two Hours
with Steel Pipe | Coating Fire Resistance Test
; . ;
0 10 20 30

Deflection (mm)

E—1 $#HEwBEIhiz PC M4BT
TAEBIIROFE- b &R

v27 Y —pT Cylinder Type (1) Ti&, Rock-wool
Coating (JE& 10mm) L7zh o Ti 1 RFEAK CHEE
L7233, 2R AT, SREMIKE+9Th - Th,
BRI O BME B EE L T, Rock-wool Coating 0
EX%do 0T 0NERH D, —ix 15mm BE LT
RETHH 5,

M VA= 7 Y - MERE TR, 1R
KCEHERBEATEN, 2 B Tt Rock-wool Coat-
ing L7z 3 ORBEMICIIMAEATH o T HHMEREK
DORIHRENT L #EEL T Rock-wool Coating @
BEHEHEeTLERD D, —i, 15mm BELFNE
THHI,

(2) [EMEREENSEPEMOME & » T 1000
kgfjfem? Pl Hollow Cylinder Type (II) o4, ®
ik, SiEWE L5 DG Rock-wool Coating (E&
10mm) L7z @ Tk, 1ERHEKTEEER, W/C=
40% OHOTIX, WERSIUBERESEIT5, £
T CHEIOME BiEE 700 kgf/em® BEEICH S 2 TR
FEREAS L D, L, 28K Tk, Rock-
wool Coating ME &% 20mm BEICHESTLERSD
55,



= &

Wiz, $HEWE AV Ti%, Rock-wool Coating /E
X 10mm T, lEFEmWACREICERIEATS LA
RENDIR, 2FEEHKCIE#ENSPEEE & T Rock-
wool Coating DE & #FTHELTLERD 5, —is 16
mm BELCECTHRERDS ),

(3) HTRBEERETIE, Mo, /My i3 Fhd 1.5 8L
LCRERZ A, OUEINRFES Rock-wool Coating
(B& 10mm) L7eboik, 1A CEEsEoR
b oI HREEL A SN, 2 EIW kT
1%, $REWFED b DT Rock-wool Coating L7233 DT
12384 T, Rock-wool Coating DE X1 10mm TE4S
EHIMEND,

(4) DEovwsFhosBERcd, tmo R
TEHBHEHBBFRBLALERONT, bk EED
2 ~3EFTCEDBRUEP D ONTEBE T, MERNRLE
BRI X S icBbivic,

4. #% Ed

PC ~ANVEEBOBESEEN & L THY 5860
KEEER L LT Rock-wool Coating ¥ 441z, &
DT EPHRTE D,

(1) 1rmk

e L < % Rock-wool Coating DEEIX

10 mm,

poLl

(2) 2HMmK

sHE AR L v b 0 Tix, Rock-wool Coating DE
1% 15 mm, #A% S, Rock-wool Coating @ 4, D,
Rock-wool Coating DE &% 10 mm,

(3) HEITH D Post-tension Prestressed Concrete
AT, Precast ¥#& B VEMBIE I ARE L, &
BHMOay 7Y - hEYVESEREY Gem DB,
ZOZ L& kbic Cylinder Type (1) D FEBRFERZ
FETBELT, KO OSHERENI D,

FEHREREEDS 500~600 kgf/em® FEEED E41F Rock-
wool Coating OE XX, 1MWk 10~15mm, 2
R AT 15~20 mm BEE,

FESRIBEEDS 400~500 kgf/em? D4
Coating OE XX, 1EEEWAT 156~20mm, 2
itk T 20~25 mm &Jééfo

B, RO 21X, 5% Thh 5 TED Post-tension
@ Prestressed Concrete O KEBRTHREENS
ThH55,

% Rock-wool

5. & )
AR LT IR LR F BB ERE L OW A &

FRRFRREAEFELOWMAKRROEBEIZES L &
BEREL, TIREHOEERLET,
(RTS8 E 127 1 HEH]

BEE TFLXR ML X favsl—|

H7 71 LEFEDOERN

PRI OMEZEEVPLE L 740 PHFEEY £ Lk,
T 24, A2 BAARART, Mof/ e 2ARRICELFET T v A v A bavy 7y -] &

FE L2 b D T4, B EFE, BUNLLBETTOT, BEEERS L
BEHIEBEICAR D ETOT, TEBRRVELDTHE

BEEERIEILFEIVRELRIZLERBEHD VI LET,
V), 12 \EAAH, fize AED GiD)

flig1x, SERICKEEEFIC/ > TR D £+,

X E B,
i* £ : B53 (FME60 3
i #0400 H

# #H: 1foHse 300 M

Be,

2L EI0OfiE T (@200 M x4k

N
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