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1. LI

R = R e s = > 7 U — & (Ultra High Performance Fiber Reinforced Concrete, UFC)
X7 7 U AFOFEANTH Y, ENITHEAFFNH S, HARIZIZ1999 FITEA I TR, &
BaEFLNI36DEMEF N H Y, wEHkE LTI EZY — L TW5. HHEIIHEED OB
BTHLHN, FxlZd T, BEEMEEYOMEMMbEENTND, £OHFRITIE, UFCIZH
T EARFRa L7 ) — NEESOREE - BATIRE ORI TARFPSHINHEEAE O BT A3
H5.

Lyl ZIVE TOli ﬁ%@ﬁi%w 52T, KRERFERE, @ZREogii= 2 b (B,
HE, ERE) BEWZElilhDH. —HT, A7 TOREMEDRD NS, @RI
Z T H AL, ﬁ%,ﬁE%:ﬁLTmmmai%ﬁ¢é$&mik%@T PEEHRELTND
2002 #10 AIZHET LB S WEE, 10 FR0E% OVERBMREET A wfﬁﬁmﬁﬁfk
SONTHEEEMEIC BN D 70 &, RFIMAE bR SN TS, £, FA4 714722k (LCC)
BV, P2 X o2 EOFER B IIFFTE 52 Lhvh, UFCOEBAMEA M/ BRI
WTHESRET O G L L, BITICE 2 ERD 2 EBUFCOE KD HT, fEEERD A
T AARAMIBIZbTETHLEEZ2bND.

ANFERE, 2011 EEICRHI N EESORICHE SNV —F 0 7 2RI B12 FEI1C
BRALS Tz, EBEO BRIE, UFCIZEE3 2 FHIEECALEE 2B 1T 2 Ao chH v, O
T ATREME R & @R E D2oD T —~ DT —% TN — T HFHE L TRV A TE AR
HEIL, TORREELEDIELOTHD.

2% T, UFCOES, Fptk, #AFEF 2L, 3ETIX, Al sns iR EEL T,
IHE COMAEFIT O T/ D 2MEY, S ~OUFCOMAMEZ ML, BRI
K R xov, BIKES, BEEMH, MERE, L—_— =7 ZTUT, ALT v b, fi@RtEEL N
STz EAR - BEH~OBEAEORE S EZ/R LTS, 4TI, AN T 2B LT oR
REHZE L C, HimmlROH 254512, LCCIZR W THESRI S ONERBUGE R L 0 22 72
DIHIHZELERLTWD. F, ZORMEFHNIZBWTIE, 1ERICRWHERFE BLOR S I8 T 72
BEERDRENTND I ENE SRS, BETIE, 4= R A0, BUTORGHRRNZH S 220
g Sl LT, %lfhét@ﬁuﬁbkﬁfw?y%®%?X%Lwﬁ%i-%ﬁ%
HORWEZ =22 TR LTS, ZLT, HEO6ETIE, 4% UFCO6EH % it
WS 7o DR E LT, ZaMIF E 5 TR0 & 2 B TRREHED UE [m&mm@ﬁmfmﬁﬁ,
BT E 0 ZMi72UFCOBRIE & W\ o 7o iR R H T 5

;hif@$¢§5%®ﬁwﬁﬁ%kbfymmkw9&%@%@%ﬁwbkﬁm®ﬂ%ﬁm
DOWTHEHL, RTZENTEREEZTND

TERIOREIEY DR - HERFE PG 2 R D B8C, K RIEMRS TED TV DR OFEEHE
iR > CRllAE - B%GHa ), Rl LHEZRET D 2 L1X, EARPOEARTH LD, S
XoTE, TS UF Bzl AnbsZETAY v ERELDL T —ARD 5. il
N OEFEEFERE O Y F-CRFHI B D 2 HIFE DY, AREZOHEHRESEIL, LT IERBRNICH

PR ULOBRBE SR U T F AN OB A TR 2 Rt 5 2 LIk 0, YFEEMO A T )
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Aa A MHIBICEBRCX 2R H D, DI, ZOHEFINPEAERDLZ LICLY, #FHi-/m
APHIRFCE 2 L L big, BEMBIORHE~O KBS, 5 - i THIFOm ERX#ifEsns.

o, AZERIIB T 5#EMICRO VD, oo~ ==2 7 VEE, EBEZRL, BEHHEE
DIRAVDOH T, FHAINE D72 2B OBANIIE A E TR 5> TWDARPA D DR 5. FHANH,
BEREHDOETFRN—v a VORROTZHIZE, UFCE WD Hiiz 2 fili o T4 U THLMNITR D
LT AV NEIA LoD, BAMED S D EFTIZIV TREmANSTE N L TS RN EEN
L. TOMBERDEAREIRORE, 127 7FEOMRNHFEST D ERH/HIND.

ZOHICH, ANEERIISHE LTIZRBEOR LT, EFREOBMRHEIA ARG EETEH
LTWEZS 22T 200 THS.

Rk 26 4E 11 H

RS = o 7 U — MY /N EE A
ZER W £
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2. UFCORBE : BemEMME R ) —rEE

2.1 HEEdEMEEEaI> s )—bk (UFC) &IF

A= R e =2 > 7 U — & (Ultra-high strength Fiber reinforced Concrete, i#F#: UFC)
1%, 1980 A0 LRI CRUGHEM A= 27 U — | (Reactive Powder Concrete: RPC) & L THH
FDHED H L, 2000 FEIZ HARICHIFEA SNIMECH 5. JEHMETRE 200N/mm? &5 Z 0
YRF TS & 22 W R R L)L RREDOTNAMEZ A L, SRHERTTRIZ K > THIM: 2 ElR L
TW572 UFC TRYESNIZEMICITRAIE LCEA M Lz &, $kfizr7 U — hiC
WAE 2 N 2 7= PR O ERT R v 7 U — R L3 e B o B TS S mERE= v 7 U —
FMEFERD. ZO%, AARTOMEIBIE & BTN ESL, BHRIEO B AR UFC MBS
5 E LBz, HBEAPCHER xR EDary 7 ) —k 2 RELELSe, BRE2HhLE U<
DOREEMICEMA SN TER Y, BUE T UFC & O Ef#S> UFC i fl#E, UFC O
DB W THRAZEEST 513, AAD UFC Hiffixi#EL 2 Z T T b

2.1.1 MRV ) —MIHBITHUF COREDIT
WEHEMIRE A > P RMEZRE EBIPEICEH L COBELEREZ L FICRT. ZORICB W T
UFC 1%, @ity 2 > MEAMEL (DFRCC) (23S, sENE L, OOEhEIC
O BB LA [ 2 R AR & ST 5.

(k)

/ e e e e e e e e e = e = =

AV NEE#ME (HPFRCC,SHCC)

ECC

//( BHEMMOVBIN B M R \\

(

& \ S4BT 91—k (FRC) /
iR AL MESHH (FRCC)

KBS MEMMEmRIY )~

l 2u,m%@%tf/h+@AMﬂ®ﬁF%;oH W2 B L= o p)

HI TR - EEES O OEI A EfR = 2 o MEAM R SEEHE THE# () , =22V — b J 475 Y —127,2007]
\Z%F L C UFC %ﬁ@ IR
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2.1.2 UFC&EREaVY)—FDLE
#—9.1.11C UFC L9k %@ 7 V— FOEA, MEIOZEHME, MANEDELS S ik L
7-RK AT
#%—2.1.1 UFC tptkpim=y 7 U — kDl
UFCURBig#ES™ | ®EI Y —R
UFCTIX, EMIZFERINLL,
= KEEMEEEINIEELLTE VEMERELZS TS,
AR ERATAIEICLY, BIERRESLULAM
EEHTLAS,
k=t -
prh=xh ERHDEEM RILESUREAUE
a4 ERAOHEHM HEH, HEH
KiEEH#M L 15%FE 40~60%
\ FE15~22mm, E£0.2mm _
IR A T2 SR
180N/mm? Ll EEVNS B WNEMEREEZE T 5,
SIEFEZEEL-HETAEETHY, REHELLTUUEIN
BE REBRERLUVSIRBENERZINTINSD,
BoUHEIIREWD, FIRINFEIL /S,
)—TRBIIEBEBIVD)—FDESLUTTHS,
[EfEsafE 180N/mm2LL E 18 ~40N/mm?
| ETRE
M DEHE %ﬁ%;ﬁ%ﬁu?ﬁﬁ 8N/mm’EA E 1~2N/mm?* 38 &
S|aRAE 8.8N/mm2Ll —
YR 45 ~50kN/mm? 22 ~31kN/m’
R7Y L 0.2 0.2
IR IR 5K 13x10°%/°Ci2fE 10X 10/ °CIRfE
" B T U #E : 400~1000 X 107° "
i S 1BINAE 50 x 10 FE |00 100010
2 =R 0.4~0.8 2518 E
— UFCIZHEBN BB T AMEAT V=0, THAEDOBREE
EBRTEHIENTES,
e _ [ t(BRR) (SEBIL T A
R k& E Rl RERTS
A BAEMAA U EIRE [0002em¥/ ERRE 0.14~0.9cm’*/ &
TA] EIERAR S ER R DR B . o
i 100% 60~90%
- Bk W7D TRITNE |
1t$E"]{iﬁ ﬁﬂtj.a,l.ib‘\—'%—ll\ XH”VD?-L\
DY et A R 3 R
it b KIERONOERAICRE | 2200 it et bEA DD

WMEMNELD

XTI, RS E S DUFCELLB DR ET S
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2.1.3 UF CORMEER

ZZ T, UFCIZHWLN TV DEMEIZ, RFN7Z2 UFCHETHD #2721 ) ZHNT
T 5.

UFC (¥ 7 #)V) 1%, UFC SUSHERER, MR, WBokAlR L OWHED bR S Tns. UFC
BOSHERARS L OSIRD 1L, & O i R CRUE M & iR 3 5 7o O ICFiFE S, K& 2 > R (W/C)
13K 22% THDHN, BAL FLSMCT U BT 2—2D K 5 BRGHEREREAE S TnD Z & hn
5, KEOME (WB) 135 14% LMD TOR WA KETH 5. ZOHENKETEH UFC Off
BEZAREE L, SoEmiEtEs biERT 272012, FHOEMEREUKAIN AW,

SHRHEIZ S B O 1 AW S.
X—2.1.2 UFC OHEEH B

#—2.1.2 UFCHEAH (X7 %))

BHRIL-FMDE S Bif kg m’
FLIvHR BEH | Etee
wix | BEH | mew | ok Z8
157 X
1,322 932 I 2%vol 28 162
&EHKE 180

XIBKAIE D O—FHBIZL Y KE)
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ARAEIT, HERAE S U IIAREMHES W B D . BRI - WERYRRIE 2 B 5 56 | Rk
23, K- BIEtE E 2 BET D58 3AREHER Voo Z e L.

‘FE—21.1 UFCHEMOH (EEASS W - ILEE)

BHE—21.2 UFC EITHMOF (BLERnitt 2 — @ k)
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2.1.4 UF COiEmFAEst

UFC omEMAERE (F58H) & LTI, 2002 FlctREENS, a2 V—54 751U —113
DR R 2 > 7 U — PO - i TS () | GEFF UFC f5dt) 2B FlfTEhTn
5.

BFHE—-21.3 [HEEmEkiEmdR o 2 U — hoREr - i Liegt ()

2-5



2.1.5 HBRIZBITHUF CH#HH
B{E, BARICBWT UFC 2% T 548 (UFC f5¢tici@a < 288 <, FZRLIZE-> T
5 DIE 3 FEAET S, IROEIZ, 0 3FEEOMEIO il %777,
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(1) FHH (N —( £ A= IRREESE) DdN €13 —%
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(@) FWHH (N —( £ =S IREESE) DdN V'IT—%
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2.2 UFCOi%H
LIFIC, UFC Ofkx 2k 2 =4

2.2.1 HREERORH

UFC OfiEE1ciE, — o= 7 )= I FF2MHTL2 &R TES. 2720, UFC X
ERAEA TH D D THRVWEAKETH 5720, SREERHZ I F I ~E2 2 A86PRE <R
L. O, EERY IF Y2 L CEROMIREEEL D RSEEL DR LTS DH Y
Thon. F£iz, WA SomPERERUKA DR BB THEMWENFEH T 512 iﬁb\ﬁ{mﬁﬂjﬁﬁ%
L, BRERMECIFVOMIBEMREIC L > TRARZ2, Bkiria 8~20 oREH 22 D3
ThHs.

222 JLviaRk

UFC 1%, =207 m—ilmRzH0T, T8 2 H0TI127 1 —{E 240~280mm & fiiisd T
NizimEtEzZ G328 KE a7V — N ThDH. TOMBMEEEERMEICEIY, Z2RICES
SAVIHkME (BHE DTS 2.0v01%:15Tkg/m3 F2 ) DA TR B 7R3 6, HEVVEA OB 72 8 B
~OFEMEDNHSRETE D, TORBEMNEED DI ZBEORBAFINHNONTEY, Z0O®
BT L0 BEREDMEE 2 OISR 10 FEHEIDARE BREGREE 20°C) L EERSBRAG3 72 0 B D)
B TH 5.

BEH—221 UFC O7 L v = MHRfERMN

2.2.3 UF COmESH
UFC O R & UL, JEMEIRE, OOBINRAEME, 5liEREO SFENMRES AT
5.

- JEAETRE

R EOEMEIREE  (FRMEME © 180N/mm?2) (X, HMBREWEAETHL T LA ML RIZED K
EREMNZBANT HZENTE, Ex/\/’%’ﬂﬂﬁm%T ELTW5.
OOVEIFUVRE AR EE

OOVEIN I AR OFMEIL 8.0N/mm2 TH 571N, Z OOWNEINIRAIRE DR IE H KD, i
kDo 7 ) —hERELERDETHD. ZNIKIF2O0OMERH Y , =D —>X UFC
DG RIREE 2 7% 5t (fEHARIVIRIE) BB TE 5 & Vo mik a2 flmcd 5. UFC O
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5| BREBR L L EARSR L & [FABEIC ek D 2 v 7 U — MIHAT 5~8 5@, 7o, HBEM ZE S
LTWARWEOBMICL D REARIEL & b RneE I oh, HIREOZRELIND
Z LIk UFC O5lED Za%Gt EHIfFCEZ 5L LTWA. b 5 — o0l offisash 1%
HEFF T 272D O EINEF S RN E WO AEDORIE TH L. W< LE e UFC Th-o
TH, HBIBREOOVENEZTRELTLE D &2 I BRI SDORBIIHRNILNTZD,
Z ZATLE T 2 HME X O TIUE B LIBERR IR 2 k> T L £ 5. UFC TiE, EBEIZOW
FNNAE U2 & LT HHERITRZIRIC L 0, ZOOOEIFUIEIX 0.04~0.06mm & FEF 128,
RIS AR R 2 KAE Tl A, IHAMEZ EIRT 52 HED UFC 58T,
ONEINEZFF S RN L& E LTS, ZD X HIZUFC T, 35T UFC 0519 2EE T
5200, ZOUOUEINIEAEREIIMEHRFOREICISWTEEREL L>TND.

- SRR

UFC O 5[3EE (Rt - 8.8N/mm2) 1%, OOEINIEAER OfHEmRI R 2 RZ I TH Y,
Rt TITH R 2 AT DB O 5 RIKAL RO ERIL L 72> TN D,

2.2.4 UFCOmAMY (UF CHEgt&Y)
(1) BRME - B

ZOETIE, UFC ITFEERGEAZITHOT/KTERAE (20C, Ml 28 A) 21T D TH D3,
JEAERE QON/mm2 D=7 J— h L, ZOBKHREIT 2 H/hSVMEE 2> TV, F 77,
FrK R3S & VD COKOIR TR 2 520 L, 3BRAE R DR E LT IE8iR %z AV TR
7RIK DR FTEZEE 2 TRIL TV D, 2O TR T, BAKEREE 4.0X10cm/s ERELTEHY,
B — NI D BB TR 24T - 1245 R, b HHEBOKORBHE ST 10cm FEE L LTV 5.

#—221 KFEBREZIT-HEO UFC OERGREK

vz U — b OFEE B RSREL ()

R a7 Y — bk (f ¢’ =90N/mn’) 1.2x107'6
UFC (kH#84E : 20°C. #Hhes A) 2.5x10 '8

(2) M RIlT x4 B HHTME

A6 D IPIE 2GRS 5720, JIS A 1153 =27 U — h OfREf P LakBR 515 12
# U C UFC O fREskEn 2 i L7z, (2HEWIM 11338 (W24 4 » A) ik oBIR
WA 7 = ) — VT X LA VIR EVEZ LT L 25, BRI RAICED £ TREAZELT
B, PHACTEBITRD bheh o7z, £z, 2002 FEICFIATE N7 T 2 A @ UHPFRC #6581 C
1%, BRI 4 FETOFPEERS A 0.2mm LU T &V ) #ER D, 500 F% D IR S 2 2mm
LT EHELTWD.
(3) AL A A DYLE RS

NTHEKGEAC A PR - 1.9%) & AWV 2 SR B i L, 2ok E AV CET#
~A a7 F 74 —=(EPMAIC XV AR D DI~ A 4 ORESAAEZREL,
UFC O A A D% JE4h L 7-.
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TROXIE, EPMA IZ X > TH LN A A IR Hi & B i OB R BRE L=, ¥
THZETIRTAELEZLDOTHS. RKTIE, B A 3RS /IR & B> TR~
BB LTOD2, HEHE 2.5 FITBWTYH, TORBESIT 2mm BE L T RBEIZR DN
TW5. THRIZ, BESANOHEE LR OIEBSREERT. £72835L LT, KAV
e 30% D U — N OE#iREE, 27 ) — MEREREE [ TiF 6.4.4 1R S5 THIEK
DOEE LTRERE2 DRSS 5. UFC O BN OSEBEREUE, KE AL M 30%DEs8E a7
U— FOTHIE & bR 2 H/NE L, HAEA A > DRBITK LARD TEWiREE 2 H > 2 L b
MWD,

REREM . REE

Ve LA - 100x 100X 400m |
\ ATBKOEENA T RE: 1.0 |
k BEAHOATHE - EPUA

B A 4 VR (kg/m)

REEA D O FEEE (mm)

K—2.21 27— NFRENDDOHEA A R E S

#—222 ANLHKZEZITST-5HEDUF CO RN OILEARE

a7 ) — kN OFEH B R kMR = 2 U — B WHOar s ) — kOB EM
=& WM (5) 0.5 1.5 2.5 (W/C=30%, I&FAET AL (BS, SF) %] L 724554 0> T Jlfi)
BT OYESARE (cm?/4F) 0.0059 | 0.0022 | 0.0019 0. 14

(@) A A DRI E B 72 S Sk OISR 2 IRk

ayvr ) — MERRE [BREHRE] ICEo T, BAFRICHE D SIMALE T O A 4 R E D%
BIZHOWTRHAEZ T o 7. i {7E % UFC ¢t CHUE SN TV DR/ A5Y 20mm & L, FRIK
2 HE L CRm O A 4 R % 13kg/ms, G A 4 &5 — KM 7e LIRETH 5
0.3kg/m3 & LT, bW A A ILBAREITBR TR O 24 L1 0.002em?/4E & LTHREL
7o. ALY, @Eoar 7 V— ke RRICHALE O A A RN 1.2kg/m3 12725 & &
B EDRFAT D LCETIUE, 8B ERET 5 OIXMEA% 300 FLE L RE D, 72721,
Z D 300 4 &\ D BUBITIEAL A A DR & IR OIRHERBR 24T - BRI A D v ks R A
SWTHESNEZRBMEIGAE T, TOF % 300 EOHEPIMEELE U HRAIAETIIH D28, W
D TENEMAEORZE LCUIAMTH D LS D.
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3.0

RE

2.5

2.0

M REMS20mmDLELE DIE LT
(kg/m®)

o
Al

0 100 200 300 400 500
RBFH(EF)

®—2.2.2 SFACE (50 20mm) 1CHT BHULIIA T o R OREE L DR R

2.2.5 HBEM~NOEAZEELEZEOUF CHEDELD

5§ 3T TIL, UFC OWEIEY~0i k% B2 72 E W5t L TITo T A3, ORI
LIFICaRd 8 »OEAICE LT UFC OR &R 5.
(1) B

UFC (FlF o a 7 U — M X0 SEENEWZD, MHEEEICENTEEEZ AT 5.

PAFIZ9 0 300 5T o R 5] 2 7~ .
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—2.2.3 M EEFEMERER S B
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(2) M
UFC [35RE N IHEF TS, DOMKERRS LT\ o720, BRmEEE2 69 %.
LATIE, it o aliR G 2 /=9

(3) MR ENE:
UFC 1358 E 0 <, € O 2L IRHARE T o 5 23 AT AR IN S <, F oAl 7 Ao
PELE SN TWD T2, BRSRAFVE X 2 BHUEA 5D T,

110

100 9000000000 0-00——0—9—0— -
S
e v
% SERAE - JIS A 1148 (AK) ke BASRRAR
iy 1‘*"\1{7&1 2‘: 100 x 100 x 400mm
w80 [ BEFE  BEREE
®
o
+&

70 [

60

0 200 400 600 800 1000 1200
H4 7L (@)

M—2.24 EEREGHERMIRT 2 ) — b OBWKSEAHESTE (UFC H8t L)

(4) T E

UFC 34D TR e MiE IS 2 A L, SRR KOS KBRENIEF IS, BRI X
INZHEA A A DILBRE b /NS V. 207w, WEOEKNTH D, WHE, K, H5ns UFC
HMICIRA LN Z Lnh, id TENZMEEEEZ2ET 5.
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(6) MHLERYR M

UFC [3fifigt 72 & OALEWITx L Th Bz AE 2R

HLEET AL, BA Y FREKEE SN TN L7 OhlECH IR & ofife/eik (e
TiEAeW) IZBLTE, UFCH O AL My RET 5720, MAHIZLWEEAS.

110

100 (i ® ~Cr &
.\ ******* e
I |
_ Y
€ w0 \ - G (RIE  SEEN
Ea A - E GRIE - 2HRY
ﬂm 70 | v, T BB U o L GREE - 105129
L Y O BB B U L GREE < 10EEY)
60 ", -O- EIKEK
., TﬁﬁiJmE%F:/7U rOBEEEEE
BER R () |
50 |- “y B E ;950 l0om
Tk RN
40 : :
0 50 100 150 200
s (B)

—2.2.5 MmEREHERTR = 7 ) — N ORERE &I K oM ERE (UFC f58t L )

(6) HEAL

UFC 13 &R E CTHMNICE s 2 b2 En@E Th 5728, UFC HiEm oM Elx
ﬁ@:y0U~FKK&T,U%ﬂME#%»%<T%é@ﬂﬂﬁf%é.%@ﬁ%,%%®:
Y7 U — MEEWIC AR TRIEZREENN (1/2~1/4) BAfeE 5.
(7) ~HERIBRA~D XIS

UFC OMEREZTERT 25 2 L2k 0, B2 UALRIEHTEALS ATRE L 720, FEEd) 1B ]
KIDND DG RWVNCENE R DGEDRH 5.
Q) FHA %
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