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Designation: C1856/C1856M - 17

Fabricating and Testingi; Specimens of Ultra-High

Standard Practice for
Performance Concrete
1. Scope

1.1 This practice covers procedures for fabricating and
testing specimens in the laboratory and the field using a
representative sample of ultra-hi performance  concrete
(UHPC), for the purpose of determining the properties of the
material. This practice is applicable to UHPC with a specified
compressive strength of at least 120 MPa {17 000 psi
nominal maximum size aggregate of less than 5 mm |

by the modified flow table test described in Secti

1.2 The values stated in either 51 units or inch-pound wnits
are tov be regarded separately as standard. The values stated in
each system may not be exact equivalents; therefore,
system shall be used independently of the other. Combini
values from the two systems may result in non-conformance
with the standard.

1.3 If required results obtained from another standard are
not reported in the same system of units as used by this
standard, it is permitted to convert those resulis using the
conversion factors found in the SI Quick Reference Guide (1 32

1.4 Th
thar prov
(excludin
as requirements o

is standard references notes and footmores
. These nores and footmores
pures) shall nor be considered

standard,

¢ recognized principles on
Decision Principles
Standards, Guides and Recom-
Trade Org ion Technical
Barriers to '."Ja...l’: fTHTJ Canmmitice.

on

1. Referenced Documents

ASTM Srandar:

31/C3 1M Practice for Making and Curing Concrete Test

Specimens in the Field

M Test Method for Compressive Strength of Cylin-

I Concrete Specimens

C42/C42M Test Method for Obtaining and Testing Drilled
Cores and Sawed Beams of Concrete

125 Terminology Relating to Concrete and Concrete Ag-

gregates

“157M Test Method for Length Change of Hardened
Hydraulic-Cement Mortar and Concrete

C191 Test Methods for Time of Senting of Hydraulic Cement
by Vicat Needle

N “192M Practice for Making and Curing Concrete Test

L\lmﬂ.‘- in the Laboratory

Relating to Hydraulic Cement

fication for Flow Table for Use in Tests
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#3248 BC10Y69S75De-BC 4 £ 4% %74] 5 2Lp fp ph kb > H & 15 2348 3i54e
TR ARG BRI o R AR 5 et 4 AR LR £ B R 0 ¥ AFF]Y
FRsE AR (82 T0MPa) & 5 B Hdpdic ((cp + Ker)/dp) 0T Jp > @ B3 R
*ﬁf’tﬁ)ﬁi AR E R Bl et B g1t B (GEER D) PTITR DR AR o L HER
R B ehx i o i3 A R4 BC10YS5S75Di 45 B 27 3248 BC10Y69S75De-
BC Faiffscnptilag R R T fled k> ¥ EREE - B2 R e
B R4 Bs 4 89 0 B ¢ R 23R8 BC100Y69S75De fodh 52 9 2 #75 & in )
AR IRF R A P osid 2 %74 0 248 BC85YS55S75De 2 BC100Y55S75De
Tl 50 TRk R ATE A SR sk R A MTRTA o LB S g 2 ﬁb?fﬁﬁﬂﬁi%
PR Fe B AAYT AR 2P R oM GRENE R 2P B RRD
Ho B o BB VTHEWITL 3L BHRBA -

32REI REME

RpE2 R ACI ZRPRFRT - RED A% A L2 455K
Reoh B K Bk Jf S DB e XA o Darwin & 4 987 7 (Darwin et al. 1996 )
P,ua fivbsen/f/an l 3R AMRBI RREDFREFRBAE » LZR

Vg mmEs s R BE g% A o ¥ Zsutty »° 1985 & 4% & 3ff/m
flimiRid R B fiEsn R (Zsutty 1985) 2777 % ASTM A944
(ASTM2010) £ 2k cHiR =42 Rl iR sk £ % 2 (7 Fﬁs@;, WER L SETSIER T eh
FERBREFE B AHIARNS SR AR R R E RR% BT RRIE
£ R NI M R U f’—‘s‘i]i‘?" RN A &

7



2020 Workshop on Design Technologses of Reinforced Concrete and Steel Structures
Taipei, Taiwan, December 17-18, 2020

N

AFT G 20 iR bk W7ﬁ§$%*%vak%@i%%ﬁk$% 232 B
B EE (LPew E 2014 3 o 2018 0 R ip E 2019) 5 it 52 E5 &4k
SERFMERES B YR fer v o Bl R ER L
utest{’%gfﬂiﬁjg At g R Bk o TR ;'L-P-r Fi? e

( coefficient of determination) R* & & = < £ & (% ¥v% »2018) 4= T

Ptest

_ est 5

Heest T[dbld,test ( )
B P lgpese ~ dpI2t & 10 Progetde 30 w [F A 756 %350 8“7 > B ¥ BT
= EA W AR (R 2 kR R A W $ S 60 0.850 ~ [f 0.847 22 /S
e (0.846 > H ¢ ﬁ/%*“\/szz BB > CLRTAKE AFRY G na
JER TR 2RRRS A MG S ERTBDRAEFE - pwpbnxpwg
L0 dp B IR R AL Srt i SRR R B A A
«%“Iﬁaﬁ%iﬁéﬁ“\/ﬁﬁ‘?ﬁ?’z\ﬁwzﬂﬂ‘ 9 R T o 4t ::—*Ff el 4 3R &
FLMTORAIBASIVEHSERRAENEE FF 2

3.3 B 4p B f

BHREP RERED SRR (Porodig 2§ 2019) 5 533 &2 ACI
318-14 % -19 (ACI2014,2019) % 25424 &R 7 > P+ B4 S NI PV E LR
25 (1) & (la) o HEA 48y + Kpy)/dy 7 7 428 2.5 BiZif e f23
PRSP B A Al 2 2.5 PR SR LRSS ¢ o BF A O (splitting failure )
L sk (pullout failure ) o 2 j82E 3 £ 4T 305 3 &2 T8 (pa e
TR, ) H 2% 0.085 chvh &4k 5 & 7R A EME R BT 2% (ki
TE 2014 2 @i 20180 Ha g E 2019) A 0 R 2 B Ak ST
EF Rl ((cp + Kep)/dp) 32 3.61 P 248 g 2 R GR 2 BF AU 2 R %
B A B dp dcerdif ded R o RS BF U BUR D 2 BT B 0 B A 5 4 6
PR, B~ ] 3 B o 133 ASTM A706 (ASTM 2015) £ CNS 560 (CNS 2018)
g LR GRD P E gy SRR T K &8 B BER, k] UFIR foF iR B
W iPE R B EFER T 4 S chk R EF M 0.07 A AR AR 2 4 S
SR EHEFRCRAP LEHSWIF LA HRE T 7 M 0.08 -

SRERA A G o S R RSB 8RR BB 4 > A
TS 0 (2018) FTF & % o 4 ﬂ%fuﬁgﬁ%wm 2 AR AN S IF
&f‘r LR ME L RMAEY 5 BNt A 3.87 2 493 dek 1 9 o
2 RRBURC (232 W T) A B it 4.93 2 R AEA R v 2
BRI R o AFTE 20 te VB3 32 M2 R ARME (LR E 20140 2
B3 2018 R E 2019)0 A (5) P H BT Lues 1f o W LR
ARLIBRT IR AFEREY P RCERE FRE Ao R



2020 Workshop on Design Technologses of Reinforced Concrete and Steel Structures
Taipei, Taiwan, December 17-18, 2020

9 5 52 EREM T R FERES BEALEN GF o B B o ¥ FAp il
493 pF > P HIVRZEI RIS ZIFERRA N iy  HIERBA T "i{‘,ﬁ&*éﬂ
ERE SR LERLRAE BT

34FERKS FE

1245 ACI318-19 (ACI2019) % 25.42.4 &% f4% 8 # B £ B 7> i3
A B e Wodn 35 R E s ig 1 Tl P2 58 (1a) 75T o #3420 MPa (60 ksi) ~
550 MPa (80 ksi)£2 690 (100ksi) % 5% & % B2 4w 81 WA %] % 1.0,1.15 2 130
SRR AR TART I - ARF A SO R R 2 gy 2
WAL o AT R D AN RER R A2 4 A B S R
R R > FUSREDY FURGAE A W S 4395 63.573.5~79.1 2 91.1 MPa » 4%
2 958 o 11T N 2014 £ 212019 £ 5K 2. ACI3IS g T2 ¥ B E R E &
EAE RS BTV e BRI ZERES Uese B 27 (5) 348 £ - 3348
R TR RPHERES T iR (6) 38
B (©)

Ucode
Tdplacode

P TR E RIS VR 5 Urest H Ugcode TV B 0 T SV RF o

u
Ru — test (7)
Ucode

SRR AP RS A 70 MPa 2 E%fupgt 2.5 2 U -
lacoge™ W& * ACI 318-14 £2-19 e » £ 4 8 7 7|2 R 5 & &1 B4 4p e
ZAERGIFE B R ag)ib%*fﬁﬁﬁtm ﬁf“"ﬁ: e

(1) R34 56 &5 T0MPa b *UT4] » BB Jrdicd 2.5 1 rU] - 0t 18 & 47T
Bl

(2) ®52 &k & 70 MPa U] » BF R dpdicy 2.5 1 U]
(3) Rzt %R &E 70 MPa + r2r 4] > EF R dp e 2.5 1 PO S

7 ACI 318-14 ¥2-19 *\FL%/»\ Bk B ERFIEEE S T W EE R A Y
P ld14,lim A ld14,unlc A ld14,unl N ld19,lim ld19 unlc ™ ld19 unt* HREZERES » 5 5
U1i41im > U14unic > U14uni > U19lim u19,unlc7‘~ Urount > Y L RE iﬁ-‘% (L
R AHRERES A H G Ru14,lim N Ru14,unlc * Ru14,unl N Ru19,lim N Ru19,unlcl;;:1
Ryjouni’ B HERERFVEFTARZ L 208 §HERESVE AT 1.0 47
@x*ﬁa%_ﬁ‘ Kﬂﬁ i iE e B }iﬁf""]\_}_ﬁ—rarm \_}'\ ll«%\‘”xd £ B BAAR RS o
BIPpR 7 MRS SRS (P reit gy F 2019)F B &4 82 AL v
EE BT ACI318-14 —ﬁ’ X RApF T AK P sva‘ﬂ BK, %G 2 BGED(3)



2020 Workshop on Design Technologses of Reinforced Concrete and Steel Structures
Taipei, Taiwan, December 17-18, 2020

£ (3a)) > FH w Bl & i 5558 A fedk * 420MPa 5o RIS F R TAR R o AT Y 2
B B A e 54k * SD 420 4k 55 >t ACI 318-14 e % T 7 R & Fp i3
TR SRR TELSE > T A R AR -

&% s, AR ' 2 A
(@) w3 B Fa¥, s 5

B 10(a)22 (b) 5 3SR R+ 4 W ACI318-14 2 -19 AT W B £ B (2
AE ()t B BERES G E 0 TRy im S Rutoum * 2 &% BT > $20
7R 4k 55 R 8 B0 ik ACI318-14 g £17 2 B IE RS V' Rypgym TH9E 4
W72 % 24 2 B > ik ACI318-19 3fe ¥ B 4% 555 B % 5 i3 1 (R8P R T REF
2 BHRFEREY VY Rygoum 1T 1723 307 2B > VRS B EET 0 A 4SS
BREBZ RygmTPERLID3 3 FHDRE TSI F A B4 " 420~
550 22 690 % B & sz g 550 T 30% > fhdes W 5 1.72-1.89 ¥2 2.405 . Ryp94im
PREEFHSRRE LB D BBV, F iﬂgéc(f’rv W RR TNEZ B R ) B
é% 3t it dn S5 B B0 H T30 XA B h 1725217 82 3,07 Fpt o o

%?E@$Wéﬁiﬁ3$%$%@ﬁ»ﬁ%ﬁ%zkﬁagaﬁﬁug
wwki&mﬁﬁwﬁﬁw@ﬁﬁwnMnm&w#waﬁwrsgaﬁéﬁw%
R RGO RAF LD GRYHT R o ¥ b d R R AR SR Ay
AR R AT EF R D RRERRAFE T R TR M RE PR
T2 WEELERYRRI BAR l—z‘?}éq—i*—f\];}»ﬂgtmp mmﬁl Bl > T T Gt o

(b) R38R f HREE

MR S EA Y P SR R 25 550 2 A Bl T AR
FEFRRE 0 LB IE2849-70-852 100 MPa» FERF BRI, A Y E
439~63.5~73.5~79.1 2 91.1 MPa - ¢ [ 10(a)® 4k &5 % B & & 5 550 2_ :F48 %K
<E@%wﬁ%m’ﬁ&4ﬁaﬁﬁﬁiﬁﬁﬁﬁ%*ﬁﬁﬂ’@Eﬂﬂﬁi?%ﬁ
Be 790 6 iEaer 011 ha el doBl Y i %0 0 gk
HERR add 2 33 4oip ) o 40 3.1 & 973 > J«LL.:_ KERCY R p) s &0 T AR I
SETA B 4 2 R BBRGEL 3) 0 g 4 R BB e gt 2 R
PR E AR RFERF A 323 %B R Ft R BN S ER
SR % B RNER GRS SR B A A B o AT IR S R L # ACI318-14
219 gE2 B E R 2 ES R %R TOMPa L fL Mﬁmiﬁﬁt% £
PGP EATV R RBRAERE B 4 Y M Ry1aunic? Ru19unlc%‘ T #
HEAGEWE 1)@ b) o 3 B 11(0)* BEF  Ruguuch &;&i:gﬁamwis;
Beig b BB R R M (TR 2 RBE LR ) H T > REAs B 5 170
2.07 22 2.88 - [ 11(a)%_2 ACI 318-14 ¥ E £ B =58 » &% 4 g 70 MPa ,»a;}ii
PRI > PR AR E RS Y Ruaunie 0 T R R B soeh T
ERGEREA v EA N L 170 1.80 7 220 0 B Ry T B R G R
- ReARF o H X > GERTIHES ) 5 1700 s B %kt o ikp ACI318-14 W

’

10



2020 Workshop on Design Technologses of Reinforced Concrete and Steel Structures
Taipei, Taiwan, December 17-18, 2020

BERLIL ;M  FRAIBAETOMPa F *UH] > (57 EERLES T %
SEE RS % 'rff B LR A % o F 0 223k ACI 318-14 A ¢
WEEBRRKRILNG AURAES PRB AR B 7 d RFR TN T0MPa
3 100 MPa » p iR FUR B R\ enB 2 v EEF E o B L RERE o

(c) B A ipd(cy + Kip) /dp e

B- H FEB??ﬁ’i“f ACI 318-14 &2-19 # E £ BRI T2 RS %5 R 70 MPa
SRl 2.5 UL Y RERHRERES EA Y E Ry &
Rytoumi * ¥o B 12(a) 2 ()75 » Bl 11()K 7T » & 8 555 R % B2 Ryjypm T 321
AU G 110~ 1.05 8 1120 <~ RA4pE > = F 2 T3 5 1.09 © &3 3 Ry ync $
feenToEipd > HEd ~ A 1L.O#S & ardd > 2 5 <30 1.0 2 %= @] BT
EFHdntlic(cy + Ky )/dp VP REPF AR B o B 587 @RI %R T0
MPa & B g 5 2.5 0 PO 4] T > ACI3I8-14 2 E W B £ R KA 7353 ¢ %
FEB B HEREA T L MEIREE 10% 0 LERRS SIS ERET o
g:szk;szg,@ sgg;ﬁ@*—fu;,gu w42 3 100MPa 7 5.0 ACI318-14 2. 2 R

ERHATREAE B RS B % o #0 ACI318-19 45 - 8 & dn
5 "3)23'&3&4 ei*.%#iitﬁ%“‘ Ry oum TR R A SR R F Bk B @ B A
H T o A w5 45558 B % % 420 (11,10~ 550 0 1.21 27 690 <11 1.46 5 5 4 4% 55
5 R E B 420 RERE R A Y Ry TR G R A & 5 R F % 550 2 690
AR E RS TeE A u s 112 1331 > gt @ o N(la)? ok s B E
Big b HW AR (4 55 R B R 550 27 690 2 Wy A B 5 11542 1.3)

MR
R

e
1B
-

AT RRFERR AT ST 0 F R R 53&"’%@5'2);"\13} B b g
ﬂ"f » ACI318-14 2. & s 1 & f};’[r AT ETAp Y B %o F’.Ii:“?”ﬁ:@f

3

10% i =7 A o 7] L?'Wﬁ“pia IR ASRERAZER FEIRAR
) E‘rﬁiﬁ 5% ,_L'ﬁ;}'.?,‘ %o }%@m& 50 R &Eﬁ;‘ iz * ACI 318-14 = ﬁ'é EE R o
—h ’ ,ra;g;;@ %g&ir?h’é%{éja‘hgcmF RS E A h F%rﬁ 3 100 MPa #2 5.0 » —aggfj

Brppenigdk o ¥ ME TR RM SR BHEXFFP (7 FARS R
FE o201k v eng W B ARHEY 2508 B A (e, + Ky /dy
BEF2S5 UG AR FERAES PR F 2 100 MPa > “%N%#Bﬁw
m;f%R,,xgﬁ?;iz%f]~‘5010°4¢\2’\/€5’“%|<3*#Bﬁ'%ﬁmﬁR E. 3 0.09 2 7 &4
Sl IPERBREFH T BFREPRES BARSDEET 2N (1) iR
I EEROLFREVBELERG Lml%ﬁubotb*%;fﬁ T % 56 B AR 53R
w3 *’}#_&"‘"i }i Mt X PV EERRIYERT 2 £2F

=
7 °

/4

.o

B g2

&%ipfiﬁﬁﬁbﬁ%%’iﬁﬁﬁﬁﬁ%%WF%T;
. B%EEHT > AT 284 v SRR > ¢35 1 RED B4 (concrete

11



2020 Workshop on Design Technologses of Reinforced Concrete and Steel Structures
Taipei, Taiwan, December 17-18, 2020

splitting ) ~ 4 55 %7 4] (bar fracture ) ~ 4 4% B %774 (Splice fracture ) £2 4% 4% %7 %)

(splice fracture) » % ;22 BORH N 730 4 3o Ak 20 mad@fe - 15 &2

Ao AR AR B EOR 0 5 B AR 2 TR BURE 0 B HT

ALY ORRP DS 2R F umﬁ%#\mﬂﬁﬁnirﬁhx

#ﬁﬁm&%’w$w¢Mﬂ4%UmﬁEﬁ§@$*$%m&o

Cod RRARHC B IR B dnficid 4.93 2 R 4 R G BF B
3. d Ay EEd AT (KPR & 2014 3 iaiE 2018 0 +Rse i ¥ 2019)

FRNEREHESLIPERFN EFERES 2R BRSPS ITES

BT oo HFERERA "'t’\/F \/EPQW‘JJ_@‘QF* R H g 8k (coefficient

of determination ) R? &4 w] % \[f) 570.850 ~ 3/f510.847 22 3[f/520.846 - H

AR F O AP SERRRAIDLVEERY HETE L REET

oo R R S PP ERP G AL R R - 0 1R PRE

EHEREER OCRBRAIBARET T G DI R0

4. AFEZHHIFPHSORAEAZT LI RRAI RREFRARWER R H

PR e Ak L2 AP E e FRETA ] 0.090 RakSSETSIEET 2 HEREA A

YRk TRE LT kG

(a) 4h 35 22 R 58 3 B P K en35 3 & 7 (uniform distribution) B3k 7 ¥ if * > & i@
* F\—’"ﬁfz)i—"? Bog st o A E AR a2 FE RN 0 B ACT 318-19 2
WEE RS (DN(la)E R e dh S R F B3 T TR (4 5 E R5
K 550 MPa 3:?.?&‘}’9 = 1,15 4% 5 '8 K3 & 690 MPa %ﬁ,fé»‘{’g = 1,30) > ® %
Woh S5 RSE R F 5 420550 22 690 2. % > hl > W 4 wE 172
1.89 &2 240 -

(b) 3 #4582 5 2 BF Sl 4 de 1 IR P 4T ACI3I8-14 2 3 SV B £
&ﬁﬂm?ﬁ@wéﬁﬁﬁ%%v?ibﬁpﬁm%ﬁ%?%@oﬂ&’
H 3 R SR ERAZ L P ERMIGa%BA2Z 3 RE D &HSD
Urai W BEE R VY ACIZI8-14 s EE B o7V » jadg Bt %

RE RN dp it U A BT A8 1 100MPa 2 5.0 £ 4245 % 2

(c) Mi7 MR R MRS BHERFEIP (Y FARSHEL 25 ¢ 0 2017)
EFo MNP ELEREY 258 2B AL E( + Ky /dp
F25 ] > BRE RS E FUERF I 100 MPa 0 F 4w S5
RS G FREERS ] 010 T FAFTTREET A
EEERT o RaN(DFETEZ A E S PPN R &é?%ﬂﬁ
w)ii’*«'f’\ml-7' P e TR sk R A SRR BRI SN L Mk
BEPRBERRTE AU NELZVEERBESTT T o

=B
AT RSB fod b £ EOR G T P R BOL D F 1T PR B

12



2020 Workshop on Design Technologses of Reinforced Concrete and Steel Structures
Taipei, Taiwan, December 17-18, 2020

R AT AR A > At A o L

34

[1] ACI (1995, 2005, 2008, 2014, 2019), Building Code Requirements for Structural
Concrete and Commentary, Committee 318, American Concrete Institute, Farmington
Hills.

[2] ACI (2003), Bond and Development of Straight Reinforcing Bars in Tension, Committee
408, American Concrete Institute, Farmington Hills.

[3] ASTM (2009, 2015a), Standard Specification for Deformed and Plain Carbon-Steel Bars
for Concrete Reinforcement, ASTM A706/A706M, ASTM International, West
Conshohocken, Pennsylvania.

[4] ASTM, 2015b, Standard Specification for Low-Alloy Steel Deformed and Plain Bars for
Concrete Reinforcement, ASTM A615/A615M, ASTM International, West
Conshohocken, Pennsylvania.

[5] ASTM (2010), Standard Test Method for Comparing Bond Strength of Steel Reinforcing
Bars to Concrete Using Beam-End Specimens, ASTM A944, ASTM International, West
Conshohocken, Pennsylvania.

[6] Darwin, D.; Zuo, J.; Tholen, M. L.; and Idun, E. K. (1996) “Development Length Criteria
for Conventional and High Relative Rib Area Reinforcing Bars,” ACI Structural Journal,
V. 93, No. 3, May-June, pp. 347-359.

[71 Zsutty, T. (1985), “Empirical Study of Bar Development Behavior,” Journal of Structural
Engineering, ASCE, V. 111, No. 1, Jan., pp. 205-219.

[8] FARSHEIARTE (2017) T B Ad SRAI KPP 0 PHAT P
AR A

9] ¢ EFXFRE7IEE (CNS) (2018) 4w 5582 48+ * 4% 55 > Steel bars for concrete
reinforcement ; > CNS 560 » ¥ X B f;_,k %‘ —?—’]‘556?/”1 April 12,2018 -

[10] P sedng 2% (2003)-" BHREY RPRE > 21 AR ED Y -

[11] p Fednyg ¥ (2011 2019) iR 4. SWRZRE o o o

[12] Hesde (2015) 7 & @373 B % R 4 50 582 (New RO)BHE k SLp g 2 B 0 1R
B e S R %2??(20153 4 7)o

[13] +ks e (2019)72018 # CNS 560 4% 55 & i3 27 > BFRifeFz el 59
% 2341 F(RAR®-o~&EL - 2o

[14] +Ride ~ e deq ~ % ~m i %~ 2K (2020) "4 * SD550W 4% 552 RC

W FE%RFAY 0 BRPF RI4EF7 7 ¢ < NCREE #ji74F & (NCREE-20-007)

[15] Z4piE (2019) T+ & 4w s 04w S0 R R 2 B MFERF 5L ) RE SBRHA
B ELEE LR S o AR L

[16] M@(Nn)rﬁwﬁﬁﬁmﬁw‘%wwﬁ LERGEEFEL 0 W R
ii By g (L emy KR RER - g e

[17] & @vR ~F /% ki - FHER~FFE 232 (2014) T sSRED 27

w~xm$wg,1 %ﬁﬁéPiJ SELRS L B g ES
- By R1ARFE 0 B2 L4 5-7 September, 2012 > Paper No. 1516 ©

13



2020 Workshop on Design Technologses of Reinforced Concrete and Steel Structures

Taipei, Taiwan, December 17-18, 2020

L1 ERE Al T
. fcl fy db Rr Cb,s Cb,t Ss (Cb + Ktr) ld,14- ld,test ld,test
Specimens —_— -
(MPa) (MPa) (mm) (mm) (mm) (mm) dp (mm) (mm) la1a
BC28Y42S15De 28 420 32 0.097 90 90 150 3.87 914 450 0.492
BC28Y55S15De 28 550 32 0.094 9 90 150 3.87 1197 600 0.501
BC28Y42S15Di 28 420 32 0.154 9 90 150 3.87 914 450 0.492
BC28Y55S15Di 28 550 32 0.133 90 90 150 3.87 1197 600 0.501
BC49Y42S15De 49 420 32 0.090 9 9 150 3.87 691 450  0.651
BC49Y55S15De 49 550 32 0.097 90 90 150 3.87 905 600 0.663
BC49Y42S15Di 49 420 32 0.145 90 90 150 3.87 691 450  0.651
BC49Y55S15Di 49 550 32 0.138 90 90 150 3.87 905 600 0.663
BC70Y42S15De 70 420 32 0.087 90 90 150 3.87 578 450  0.779
BC70Y55S15De 70 550 32 0.094 9 90 150 3.87 757 450 0.594
BC70Y42S15Di 70 420 32 0.134 90 90 150 3.87 578 450  0.779
BC70Y55S15Di 70 550 32 0.130 90 90 150 3.87 757 450  0.594
BC85Y55S75De 8 550 32 0.099 90 90 75 4.93 757 450 0.594
BC85Y69S75De 8 690 32 0.102 90 90 75 4.93 950 450 0474
BC85Y55S75Di 8 550 32 0.121 90 90 75 4.93 757 450  0.594
BC85Y69S75De-BC 85 690 32 0.101 90 90 75 4.93 950 450 0.474
BC10Y55S75De 100 550 32 0.093 90 90 75 4.93 757 450 0.594
BC10Y69S75De 100 690 32 0.095 90 90 75 4.93 950 450 0474
BC10Y55S75Di 100 550 32 0.136 90 90 75 4.93 757 450 0.594
BC10Y69S75De-BC 100 690 32 0.099 90 90 75 4.93 950 450 0474
1) TR RIFURE R fy 0B Am SRR KR
dp - R, W EmSFEERLTHGFHE
BB
Cps> Cps RSP AR TR Rle TG %R
Ss R ek SRR
(Cb;Ktr) . Fé‘%ﬁﬁ w ﬁ° —%‘ IE'__
b
lg14 D395 ACL318-14 2 1y, %38 > *f/ <70 MPa - (C, + K;;)/dy, < 2.5
ld,test LR LERLREE LR
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2 HRFHRY 2R AL FHMIARRRERE S,
£/ (MPa) 28 49 70 85 100
£l (MPa) 43.9 63.5 73.5 79.1 91.1

23 FRmiILgE- T4

fe i d P P P,
Specimens “ g g g rest ==t Failure Mode
(MPa) (MPa) (mm) (kN)  (kN) Py

BC28Y42S15De 43.9 420 32 338 342 1.012 Concrete splitting
BC28Y55S15De 43.9 550 32 442 421 0.952  Concrete splitting
BC28Y42S15Di 43.9 420 32 338 339 1.003  Concrete splitting
BC28Y55S15Di 43.9 550 32 442 427 0.966 Concrete splitting
BC49Y42S15De 63.5 420 32 338 394 1.166  Concrete splitting
BC49Y55S15De 63.5 550 32 442 509 1.152 Concrete splitting
BC49Y42S15Di 63.5 420 32 338 427 1.263 Concrete splitting
BC49Y55S15Di 63.5 550 32 442 552 1.249  Concrete splitting
BC70Y42S15De 73.5 420 32 338 505 1.494 Concrete splitting
BC70Y55S15De 73.5 550 32 442 476 1.077  Concrete splitting
BC70Y42S15Di 73.5 420 32 338 448 1.325 Concrete splitting
BC70Y55S15Di 73.5 550 32 442 457 1.034  Concrete splitting
BC85Y55S75De 79.1 550 32 442 569 1.287 Bar fracture %

BC85Y69S75De 79.1 690 32 555 631 1.137 Concrete splitting
BC85Y55S75Di 79.1 550 32 442 582 1.317 Concrete splitting

BC85Y69S75De-BC  79.1 690 32 555 625 1.126 ~ Concrete splitting

BC100Y55S75De 91.1 550 32 442 583 1319  Bar fracture %
BC100Y69S75De 91.1 690 32 555 641  1.155  Bar fracture %
BC100Y55S75Di 91.1 550 32 442 600  1.357  Splice fracture ©
BC100Y69S75De-BC  91.1 690 32 555 640  1.153  Rod fracture O
fea PRI FEIRABER P, R4 SR R

P, DR g S RAEE RS R Prost © WSz B X FERBAE
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