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ASTM A615 A9 '||1||7_H|§Ig 9H _KI_'||- CC-2331.2 Acceptance Standards. The acceptance
~ standards shall be in conformance with the tensile re-
(ASTM A706 =8) quirements of ASTM A615 or ASTM A706, as applicable.

If a test specimen fails to meet the tensile requirements,
N two additional specimens from the same heat and of the
1. _’F_' EH OPEQE same bar size shall be tested. If either of the two addi-

o
. tional specimens fails to meet the tensile requirements,
fy_max = fy + 18,000 pSst (125MPa) the material represented by the tests shall not be

accepted.
ASTM A615 shall be further subject to the following
2. }_l A gx‘" ?_IQQE conditions:
ftr = 1.25 fyk (a) The actual yield strength based on mill tests shall

not exceed f, by more than 18,000 psi (125 MPa).
— ” (b) The ratio of the actual tensile strength to the actual
3. mjth A4 'E(S . %) yield strength shall not be less than 1.25.

(c) For Grade 60 bars, the minimum elongation in 8 in.
(200 mm) shall be at least 14% for bar sizes No. 3 (10)
through No. 6 (19), at least 12% for bar sizes No. 7 (22)
through No. 11 (36), and at least 10% for bar sizes No.

#3 ~ #6 14% 14 [43) and No. 18 (57).
129, (d) For Grade 75 bars and Grade 80 bars, the minimum
#7 ~ #11 129, elongation in 8 in. (200 mm) shall be at least 12% for bar
sizes No. 3 (10) through No. 11 (36) and at least 10% for
#14, #18 10% bar sizes No. 14 (43) and No. 18 (57).
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e AYBRYT ¥Y (60 — 80ksi) Tangential Shear AHY¥E 2H F1}
(FCtOps  (Shear Friction) (f¢ = 4ksi) — (f,r = 80ksi)
HPAFECE  (Radial Shear)
el { HMETE  (Peripheral Shear) CC-3521.1.3 Strength of Reinforcement. Design
H| £ 2| M SH(Torsional Shear) yield strength of tangential shear reinforcement shall
G X} (Beam Shear) nqt .exceed 80'.0.00 psi (550 MPa). [n.cases where the
minimum specified concrete strength is less than 4,000
' . psi (28 MPa), the design yield strength of tangential shear
CC-3422 Reinforcing Steel reinforcement shall not exceed 60,000 psi (420 MPa).
CC-3422.1 Design Strength.
(a) The design yield strength of reinforcement shall not YD IAHL(.2) 24 F

exceed 80,000 psi (550 MPa). For shear friction, radial
shear, peripheral shear, torsional and beam shear rein-
forcement, the design yield strength of reinforcement
shall not exceed 60,000 psi (420 MPa).

CC-3532.1.7 Grade 75 and Grade 80 Reinforce-
ment. Development length, [, of Grade 75 and Grade
80 reinforcement calculated using CC-3532.1.2(i) shall

be multiplied by a factor of 1.2,

& 6 ek oA 719
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Table CC-4333-1
Tensile Requirements for Mechanical Reinforcing Bar Splices, Mechanically Headed Deformed Bars
[Note (1)], and Welded Joints

Splice, Mechanically Headed Deformed Bar, or Joint

Reinforcing Bar P rti
clioreing Bar Froperties Strength Requirements

Minimum Average
Mechanical Splice,
Mechanically Headed

Minimum Single
Mechanical Splice,
Mechanically Headed

(1) For mechanically headed deformed bars, Grade 75 and Grade 80 shall not be used.
(2) See CC-4333 and Mandatory Appendix D2-VIII.
(3) These values are equivalent to 125% of the yield strength of each bar grade.

Minimum Minimum Deformed Bar, or Deformed Bar, or
Yield Tensile Welded Joint Tensile Welded Joint Tensile

3 Bar Strength, Strength, Strength, psi (MPa) Strength, psi (MPa)
Specification Grade psi (MPa) psi (MPa) [Note (2)] [Note (3)]
ASTM A615 Grade 40 40,000 (280) 70,000 (480) 70,000 (480) 50,000 (350)
ASTM A615 Grade 60 60,000 (420) 90,000 (620) 90,000 (620) 75,000 (520)
ASTM A706 60,000 (420) 80,000 (550) 80,000 (550) 75,000 (520)
ASTM A615 Grade 75 75,000 (520) 100,000 (690) 100,000 (690) 93,750 (646)
ASTM A615 Grade 80 80,000 (550) 105,000 (725) 105,000 (725) 100,000 (690)
ASTM A706 Grade 80 80,000 (550) 100,000 (690) 100,000 (690) 100,000 (690)
NOTES:

v k)
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B2 AYEZS YT ¥F (60—80 ksi)

9.4 Design Strength for Reinforcement

Modify as follows:

9.4 —Design strength for reinforcement.
The specified f, and f,; used in design calculations shall not exceed 80,000 pi, except for
prestressing steel and for transverse reinforcement in 10.9.3 ané 4. For

development of headed deformed bars, yield strength shall be limited to 60,000 psi in
accordance with 12.6.1.

3

-
- -
|
-
=

R9.4—Design strength for reinforcement.

S&me—as—AGl—S—t&@%—m%h—me—feHewmgﬂddman In addition to the upper limit of 80,000

psi for specified yield strength of nonprestressed reinforcement, there are limitations on
yield strength in other sections of the Code. In +4-4-2-11.5.3.4, 11.6.6, 12.6.1, and
18 9 3. 2 the mammum value of f or fyf that may be used in deS|gn is 60 000 psi. Fhe

8 &g oA 71—
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BN JMEHE2 SUIEISTE 4T (60—80 ksi)
11.4 Shear Strength Provided by Shear Reinforcement

Modify as follows:

11.4.2 — {Same-asirACH318-08)

The values of f, and f,; used in design of shear reinforcement shall not exceed 80,000 psi,
with exemption for stirrup and tie rebar in beams and columns which shall not exceed

60,000 psi

R11.4.2 {(SameasinACI318-08)

The values of f, and f,; used in design of shear reinforcement was revised to 80,000 psi
based on recent research (Ref. 11.18-11.20 & 11.74-11.XX) which has indicated that the
performance of higher-strength steels as shear reinforcement is satisfactory and
comparable to that of Gr 60 for diagonal crack control.| The values of f, and f,; used in
design of stirrup and tie rebar in beams and columns remain as 60,000 psi.

9 &g oA 71—
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Table 20.2.2.4(a)—Nonprestressed deformed reinforcement

Maximum Applicable ASTM specification
value of f, or
Sor permitted Welded
for design Deformed Welded wire deformed
Application calculations, psi Deformed bars wires reinforcement bar mats
—
. S Speci?i,ﬁﬁ,*ne“t / 80.000 \
Special seismic AT7062] Not permitted Not permitted N?t
force:; and systems Special structural . permitted
- 100,000
shrinkage and wallsi!]
temperature TS——
5 55
Other 100,0003114] AG15, A7?\6]622' 3. A996, Al1064, A1022 A1064, A1022 A 184151
) ) . AG1S5. AT706. A955, A996 Al064[¢] Not
S ls 3 st 5 100,000 ° . : ° Al1064, A1022 Y B
Lateral support pecial se1smic systems ; A1035 ; A102216] permitted
of longitudinal
s 55
bars: or Spirals 100,000 AGLS. AT06. A955. AI96, Al1064, A1022 Not permitted Nc_)t
A1035 permitted
concrete
confinement . ; Not
Other 80,000 AB6LS5, AT706, A955, A996 AlO064, A1022 Al1064, A1022 B
— permitted
Special seismi P et 80,000 A1064L9 N
peeial seisaie AG15. A706. A955, A99G6 | A1064. A1022 . o
systems Special structural A1022 permitted
100,000
walls[®]
Spirals 60,000 AG15, A706, A955, A996 | A1064, A1022 Not permitted Not
permitted
Shear Shear friction 60,000 AG15, A706, A955, A996 | A1064. A1022 | A1064, A1022 Not
permitted
A1064 and
5 55
60,000 AGLS. A706. AIS5. AI96, AlO064, A1022 A1022 welded th
A1035 : . permitted
plain wire
Stirrups. ties, hoops A1064 and
. . A1022 Not
80.000 Not permitted Not permitted welded defo ed pe itred
wire
Torsion Longitudinal and transverse 60,000 AGLS, A706, A955, A996 Al064, A1022 Al1064, A1022 pe Nci’tttcd
Anchor Special seismic systems CS0,000) AT70612] Not permitted Not permitted pe N?ttted
reinforcement
Other 80.000 AGLS5, AT706, A955, A996 Al064, A1022 A1064, A1022 A 184151
Regions Longitudinal ties 80.000
desi d 51 Not
esigned using AG15, A706, AD55, A996 | Al064, A1022 | A1064, A1022 9
strut-and-tie Other 60.000 permitted
method

10
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Table 25.4.2.5—Modification factors for
development of deformed bars and deformed
wires in tension

) Modification Value of
25.4.2.4 For deformed bars or deformed wires, £, shall be factor Condition factor
calculated by Lightweight concrete 0.75
Lightweight &

Normalweight concrete

1.0
Grade 40 or Grade 60 /l{m

Grade 80 1.15

Reinforcement
grade y,

(25.4.2.4a) |

Grade 100 1.3

Epoxy-coated or zinc and epoxy dual-
coated reinforcement with clear cover

. 1.5

in which the confinement ferm (¢, + K,,)/d;, shall not exceed less than 3d, or dgzl spacing less than

b
2.5, and
Epoxy!t vy, Epoxy-coated or zinc and epoxy
40 Aﬂ_ dual-coated reinforcement for all other 1.2
K:r = (25424b) conditions
SH
Uncoated or zinc-coated (galvanized) 1.0
reinforcement ’

where nis the number of bars or wires being develope.c‘l or No. 7 and larger bars 1.0

lap spliced along the plane of splitting. It shall be permitted Size v, No. 6 and coaller badlled deformed

to use K, = 0 as a design simplification even 1f transverse wires 0.8
reinforcement is present or required.

More than 12 in. of fresh concrete

Casting placed below horizontal reinforcement
position

1.3

Other 1.0

MThe product way, need not exceed 1.7.
11 oA 71—
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Table 25.4.3.2—Modification factors for
development of hooked bars in tension

Modification
] factor Condition Value of factor
25.4.3.1 Development length £, for deformed bars in 1 Liehtoeight concrete s
. L L heweiaht )
tension terminating 1n a standard hook shall be the greater ightweigh Nommalweight concreto o

Epoxy .

Uncoated or zinc-coated
(galvanized) reinforcement

Of ('d) thIOllgh (C): Epoxy-coated or zinc and epoxy
JATATAAS
‘ Confining For No. 11 and smaller bars with

dual-coated reinforcement
551‘ \ f;’ reinforcement Ap 2 044 or s = 64,

()
i 25.4737 Other Lo
(b) 8 d i For No. 11 and smaller diameter
b > hooked bars:

(c) 6 ]_'[1 (1) Terminating inside column

core with side cover normal to 1.0

plane of hook = 2.5 in., or
(2) With side cover normal to
plane of hook > 64

Other 1.25

Concrﬁ\ For f¢' < 6000 psi 7715,000 + 0.
strength ""”/’ For £’ > 6000 psi \ . /
i

's is minimum center-to-center spacing of hooked bars.

214, is nominal diameter of hooked bar.

jith Wy Wiy Woy W a0d A given

—
(=]
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Table 25.4.4.3—Modification factors for
development of headed bars in tension

14 ACI318 (2019 )ISH

25.4.4.2 Development length £, for headed deformed bars
in tension shall be the longest of (a) through (c):

TATATRTATS

IANIK

ith y,, Wy, W, and v, given in

Modification
factor Condition Value of factor
Epoxy-coated or zinc and epoxy 12
dual-coated reinforcement '
Epoxy v,
Uncoated or zinc-coated
: : 1.0
(galvanized) reinforcement
arallel tie \| For No. 11 and smaller bars with 4, 10
reinforcement >0.34;; or st > 64,23 '
Ve Other 1.6
For headed bars:
(1) Terminating inside column core 10
Location , > with side cover to bar > 2.5 in.; or ’
(2) With side cover to bar > 6d, /
Other 1.25
Concr$\ For f;' < 6000 psi /15,000 + 0.
i /
strength v, For £’ > 6000 psi 1.0
(s is minimum center-to-center spacing of headed bars.
(ld, is nominal diameter of headed bar.
BlRefer to 25.4.4.5.
13 FEE oA 71 ———
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2 u ASME B&PV CC-194 ACI 349-134 ACI 318-194
- (KEPIC SNB) (KEPIC SNC) (KEPIC SGB)
[0 20224 (B2 2Y35)
i | o o 1, YEYAZ/LE B2 §0-100 ksi
FHEZ2 | CC-3422.1 (Design Strength) : 80 ksi |0 9.4 (22 SWH): 80 ksi o EADMEZZ - g ki
o ERREN / NE ;100 ksi
(] CC-3422.1 (Design Strength) : 80 ksi
(DTS 0 94 (83 AR 80 K 0 20224 (22 213¥%)
MR % 60ksi =4 & ¥ (Peripheral) AT O 1142 (B2 B2 2. HH 22 60-100 ksi
(L“E'- |2 (Beam) 7 o o YMEA: G) ksi o WENAY - 80-100 ki
) o SHETY: 80 ksi o SHET: 80 ksi
O] 0C-3521.1.3(trength of Reinforcement) | 21.1.5.5 (4 BEED) : 60 ksi o L [ LEHAEB/ECYZI): 60 ksi

o Tangential Shear : 80 ksi (£, > 4 ksi)

O 94 (B2 2W¥5): 80 ksi ] 20224 (B2 2W3%)
0 11534 (HZ8 ED) : 60 ksi 3. HIEE 22 60 ki

(B32(E HES MY HiF) o 5% EY B2 60 ksi
(] CC-3422.1 (Design Strength) : 80 ksi

AT MY
% 60ksi = A @w} 2 (Shear Friction) | 11.6.6 (HE0E BD) : 60 ksi [ 20224 (22 218%)

........... ﬁEr x4E: - .
7] 0C-34245(Strength of Reinforcemen) & — 0 JqoﬁgﬁL .
o HEREED PSS 60 ko ittt

- 2 TPAE A /I ————
E:‘ €5 srmAa N ez

HS8 |0 CC-3422.1 (Design Strength) : 80 ksi

Ha % 60ksi = H) E2 (Torsional)
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1u ASME B&PV CC-194 ACI 349-13 ACI 318-194
_ (KEPIC SNB) (KEPIC SNG) (KEPIG SGB)
(] 0C-3535 (b): Containment Shell O 71221 t < 48" W 4, ), (PRREED| D) 24432 7525 B2 ALK
= BAEC HEEY AR 2 MO f, A (52 B3EWE) | o4 000184,
o HAEC HER>FHNEA 02% | £, <50ksi > 0.0024,
(1 CC-3535 (c): Base-mat f,=60ksi > 0.00184,
- HOE CAE 0] ot 3% A 50000
0001 4)
o B W > shomel 01y, |y O0RSE = maxd ]
T 0.00144,
(_l = i 4 )
83 Aoz = 34ze) [ 71202 > 8" BN A, (AHEED)
B S A Jelacd<oo4(ae)
\f, > 60.000ps1) | - £/ Con'e MYOPYBE(% ~ % /7))
-/, B2 88 (067)
- 4 B2WEO Gon'e §2 ORYDHE

TEE oux] 71¢
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ASME B&PV CC-194

ACl 349-134

ACI 318-1949

TE (KEPIC SNB) (KEPIC SNC) (KEPIC SGB)
[ CC-3535 (c): Base-mat [ 765: ZE2 ¥ (Wall/Slab/joist) = EMQHOZ OfF
0 5 =18" (450mm) (18 o 18% slab(73), 2¢F slab(8%), BHI(11%)
T 3h(5A) 57 34
(] 742.1: 4%5/9C &1 IfH [J 24433 752 &2 1Y
o 5=18" 18"
°© 5= miny
Bh(EA F7), =], 4o])
. u [ 243.2: 2Ry Tom 22 IEH(E, 13% Slab)
" = E Beam@IPIN N8 RHOE OIF

0 81252 ZE2 1% (T-beam Flange)
o s <flange ¥ 5H(5h), 18"

15| UfUUU |—2.5c

C

~,

0 5= min-

140, -.
19) 0.000 |

fs |
o B28H 1, =2/3f, 2432.1)
[] 2434 : EZ % (T-beam Flange)
o & & (24433)

TEE oux] 71¢
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¢ N ABEZ (1)

H | 02 NviNiL DAl ¥V VWi, (.  Aaviwvivive N
TE (KEPIC SNB) (KEPIC SNC) (KEPIC SGB)
342 0 1212 : 30 £/ < 10ksi 0 25414 : 80 7 < 10ksi
e b - e = LA AT = R
A
*'2:°| ] 0C-3532.1.2.(1): 32 &R0 (127) 0 1221 : HA F&R2O| (1) [ 25.42.1(b); M2 FALO| (12")
o2l
(1 0C-3532.1.2.0):(1): §8Z0] 2y [ 1223 : FELO| Tj20y(F2A) (1 254.2.1(2)/4; §ELO| T]=2A(F2Y)
[BINH(# L, #77)°2 &
1| 0 yf. | Crlf»r | L W ‘f’ ¢ TK, ) b W ‘-‘ ¢t I ) :
Vody
NEN | o - - LA b
3 h 1 |,
10 \ff ] 6+ [\;r i (y \ 1
‘ dy ’

TEE oux] 71¢

“1€5 sr=anintey
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¢ N ABEZ (2)

Q. ASME B&PV CC-194 ACI 349-134 ACl 318-194
(KEPIC SNB) (KEPIC SNC) (KEPIC SGB)
O CC-3532.1.2i):(1): C2&2 e [ 1224 : 322° 34T [0 25425 : T3 547
012 (3bar) o AFEZ W 1.3 o% T
1.33 (4bar) o ESize W : 0.8 (#6 1) oRs
[ 0C-3532.1.2.0)(2~(3): FH14 o oA B2 WA 1 15 (c, < 3d) °% %
FdUS| o UFEZ W13 1.2 (V[
oXF

0 —{ﬂ@e -HI',I} 44_/;:&;:45]4;_

[] CC-3532.1.7. : METEZ FIe

o FFEITE e 0.75

o IETEZ TS : 1.2 E= ACI 408-03

D 1225 . Eﬂl'ga -HI'II! (A_/;:JgffAuHE-)

D 254101 -JF-E éIE 1"'? (44_/;:_‘(QJ_IFA4HHT—_—)

dim
-»

MUk
>

[1 21.752 : EfTHESR PR FA

[1 18852 : ETPHEST OFFED ¥4

(#11 °Pt MM¥ED)

O
B
ofn

o OfIM, [, = 18.85.1°0 TRt Ay

19 kg oulR] 71y ——
12 ) st=24028irey x|
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¢ 4.5 IFES

1 ASME B&PV CC-19H9
= (KEPIC SNB)

ACl 349-134
(KEPIC SNC)

ACl 318-194
(KEPIC SGB)

AUl CC-3532.3(a): A3, or 6”"°1Y

(] 12.5.1: TA FAIO| (84, & 67 °K)

[J 25.4.3.1: TA AP (34, & 6" °1Y

° Iy = 0.02|—7=|d,
“ ‘\fc ’

[0 25.4.3.1(a): F&ZO| =24

@]

1 | [, |
Loy _'T‘—Lr S ’dblj

D\ ANf,

[ 0C-3532.3(c): X T4
o FHIZ W4 : 0.7 (#11 °Ph

o Fe=3FE W : 0.75
o AFA 1.2
[0 1253 JAZ 4

[ 26.432 : §&3°| &+

o]

o]

8oZ3FE W - 0.75
AFA 1.2

. o ZFEANR: A, /Ay= o PIE EZ Hig : 1.6(ZH E0E)
e o ZBNE WA 1 0.7 #11 O o 9N WA : 1.05 (PRI E0HT)
o YEUZ WA : 08 (411 O |
o s 5 OUU+O 6(< 6 ksi)
o TR WA A,/ Ay # TUED WA o/ Ay ) OFE
[1 21.7.51 : SrDHESR OFED & [ 18851 : ErHHESR PR T4
Ex (#11 opt =D (#11 Ot Z=ED)
DHE ' , o
o I, = (L,_ )do, &d,, 6" 5
‘E‘}_ 63 \ff
o &g Conc: 1.257,, 10d,, 7-5" o A%
o R o TE IR 1 ———————
%g k- 1€ 5 sr=a=1nteyy
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= ASME B&PV CC-194 ACI 349-134 ACI 318-199
= (KEPIG_SNB) (KEPIC SNC) (KEPIC SGB)
[1 CC-2310 & 2311: A2 H MA|
oOH A Eﬁ-l A EH'I
AN ] CC-4331.3: SIS A Type [1 359 : ASTM A970 ARy | [J 20.2.1.6 : ASTM A970 Ay |
FCQM | [0 CC-3532.12(@): = 125/, TS [1 1264 : = 1.0/, %8s [1 25451 : =107, 385
[J CC-3532.4(b): Mgt 24 o f, =< 60ksi o ¢, = 2d, © f, = 80ks ° c = 2d,
Ao 00HRAC): ¥ o d, ;:::”__}b.u o 5= 4d, o dy = No.l ° 5= 3d,
o EJIE A=UL n||5| 6,000 psi o A, =44, o A, =44,
[] 1262 : T5 &
o ZIZE AZYT KNPt : 6,000 psi o BEITE AEUT Mot AN = HLUIG
] CC-3532.4(C): M—‘-‘ oy (1 1262 : §& N"Il [ 25442 : 85 4|
=AY ‘0016( )db (7]24) ‘0016 i |d, (7]1%2]) _,(Mi 2 (7] 8-4])
ﬂi%ol { dt — A ff [ dr — \ fC II-.:;} = - 9 /\V f c /
lSdb and 6" (#2=4el) 180,’- and 6" (] 2=4o]) L‘d- and 6" (F2=de])
[ 1262 : §& o [] 25443 38O ""”II—.—
o YFA E2 HE 12 o AEN B2
o T tie®Z W% 1.6(33"'_ =)
oo T o A W5 1.25 (BE/9N =225)
o £ 5 UOU +0.6(< 6 ksi)

[0 s ZOEZ N4, ./A4,-) 0N

EOING| ¢ ABAIY UFEEE NS i (Test Datd) x YEYE/AY MPt (AN HBE)

= N AT OIA 71 ———————
oy 1€ st=aeginteyzy
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ASME B&PV CC-194

ACI 349-133

ACI 318-193

TE (KEPIC SNB) (KEPIC SNC) (KEPIG SGB)
o |7 CER230: 55 2 0 1231 1 20 5520 (57 o1y 0] 25491 : 50 FR20] (5" O
442 5 8 of
A0
B ooy on
0 CC32220: 34 2N 0 1232 520 0 %492 : 7520 Y
_ fy ._
0 [, =0.02——=1d, (4A4) fy . 1 Jy
A0 0.02——=d, (2 A41) ———d, (Z441)
g‘lal \zf o [dc . ‘ /\v,- fc b 5 [dc . 50 A v,- fc b
‘oooo:af dy (A %42) ‘OOOOnydb (HA42)
0 CC-3632.2.3(0): 58 & 0 1233 : 5820 538 [ 25493 : 40| 5214
oo o FoZ3EE Y& 0.75 o B F
e o 372 W 075 (07
o AW 4./, o AUEAW: A, A, (] 54101 A2 Yo (4, ,/4,)
SOING| s SOOEED A BA 20t a(X)

TEE oux] 71¢

“1€5 r=pEgntEyZ
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=y ASME B&PV CC-194 ACI 349-134 ACl 318-194
- (KEPIC SNB) (KEPIC SNC) (KEPIC SGB)
A E
;;_j; [1 CC-3632(d) : &AW 1, = 10ks: (11212 - &0 /) = 10ksi [1 2641430 7 = 10ksi
H™
[0 CC-3532(b): #11(36mm)MA| 3§ O 12.14.2.1 : #11(36mm)TA| 34§ O 25.5.1.1 : #A1(36mm)TA| 3@
58N o 99 : 12162 (AFEZ °[5°13) o 99 : 25.5.5.2/3 (R=EZ °[FIR)
15.8.2.3 (= =ED) 16.3.5.4 (= g=E2
— 0 CC-3532(b) : HES °F TH [0 121423 : HEZ °2 TH [0 26.5.1.3 : HEZE 0|2 TH
155 0-21,; (0-2L; (0-2Ly;
Ol2FxH| © s<= 0 5= 0 s=
‘ 6 ‘ 6 ‘ 6
(] 0C-3532.1.1: /¥R HAb|S Lo| 0 12151 : QA2 HEO)Z O [0 255.1.4 : QP82 HACI2 2|
o AgZ HECRZ = 1.0, (10 (1.3l (1.0l (1.3l
"H'ﬁglg’ ,,,,,,,,,,,,,,,,,,,,,,, d = tT-_S+ - ]} o B2 f-_s+ - ]] o AZ L = ) o BZ L = )
ll;ﬂ'zolm ° B 88%% = 1.3, N P T ST gy ST
# 1, 012259 ZUEZ Y4HE OFEo
12.2.19 T=f HME FAO|
=2 00 12152 : A2 HECIS % 00 26521 : A3 HEOIS B
oH ; o (Ag=/A,q)=20 o (Ag=/A,a)=20
o (‘;_10'%.;;:_1—{:“—;._.”J£ 0.5 o (\:lo‘%,-‘frl—{ii”Ji: 0.5
oy [1 CC-3532.1.6: O[22 HA0IZL°| [J 12153 : O /¥R HAuoRZAO| [J 256.5.22 : O F¥EZ HACLSEO|
=2 ¢ ES‘L_O' A = tT-_S+_ o7 I |— o) 7 I |— ] 77
o= (RS E0R M) ° luorg = max|, L  laory Zmaxy,

% AE oA 71 ————
- “ 1€ 1=y

_uy
: pall




24 339 08 PP -

=g ASME B&PV CC-194 ACl 349-134 ACl 318-194
= (KEPIC SNB) (KEPIC SNC) (KEPIC SGB)
[0 0C-3532.22; YZAT HACS Zo| 0 12161 : 2552 ALl [ 25551 : B55C agtle=°l
OkxMal O =00005f,d (f, = 60ksi) 0 [, =00005fd, (f, = 60ksi) © f,<60kst = [, =0.0005f,
Olg&| 01, =00009fd,—24(f, > 60ksi) 0 [, = 000097 d, —24(f, > 60ksi) © f, =80ksi = [, = 0.0009f,d,—24
any Jo.ooogfﬂb—n
o f,>80ksi > 1, =
hst{:l.ofdorl.:sfd}
A |0 CC-3532.22: 2=E2 HEOIZ T [] 12.16.1 ; 2522 HACRZO| [1 26551 : =52 HAOZA
°lE2°| o HA °)2Lo| ; 12" o ot F
=4 [0 12.16.1 ; 2522 HECIZZO| [] 26551 ; 2552 HEOZX
L5 o NMUT Z3EHs <3ksi) Wi 1Y oR 5
[J CC-3632.2.2; °f¢ 2=ED HE e [] 1216.2 °[F &=E2 HYoI52° [ 2555.2~4 : °|8 2552 HNOI3Z°
o | o #1190t B2 HAoI %8 o #1190} B29| AR %18 o #1190t H2Y HAOIS o8
2RED| o O ATE 4 414,182 HROIS Y& o B ATE + #14,182 HEIS 918 o B ATE + #14,182 BN 918
=l li-oh77 lg-v7% lg—t77
0 l, o5 = max- ° O l, o5 = max- : O l, o5 = max °
’ lyp— 277 ’ lyt— 277 ’ lyp- 277
. gl 24 AE oA 71 ————
NG 125 st=ameintaym



U0

¢ Y ol ™=

78

L3

0 121432 > 1.257, 1245

0 %5571 : > 1257, 95

o

> B R 154
O . aHH &2 1 ot

O 2] : 302W] (7B0un)

[0 12155 : = 1.25f, 2Hg Q5 Rdot=
FE07% 29 YRR 1
(] 12156 : Tie $Af| Q92 OI1F
o O T /8 E= $08

(= 1.25f))
o A 8 2/ 30

[ 143 52 A

(] 25574 : Tie SN O I3
o O T o3 B $E013

TEE oux] 71¢

2105 sr=peeintayzy
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> BNEMe| BYYE(s,) WOl RS FIEMH(,) BY s

> EZYEYE 33%FMN(Gr60—Gre0) BIEHN A 25% Eds

>

Spn X Ag - fy (A5 x

Fekg oA 71¢
12 ) s1Isas1nteygy

27

T

>

A

ACHOpAL

e

v

31 ¥2 WIE



31 @2 dIE *

2. BNEE - HHET B4 N (HEt 24

> TEN ZHOIM H2YEYEY A2(1/f,)°0 YIS E2EBE(4,) Y W
> NEE BHAN HLED(p, Agmin) R A EZUH()O| MPLLE B
v HRETT (P, Asmin)
= RCB W= (ASME CC) : 0.18% °I¥ (60ksi/f, dEEEZ L2HFT HE)

RCB &/= (ASME CC) : 0.2% °I¥
0[7(1/61" o AZE X (ACI 349) : (F//f/HA °OI (4t °|¥2l EL)
= OINMYEE ARE YA (ACI 349) : p.; = 0.25%

pr = 025% + (2.5 — ?—VVVV) (p, — 0.25%) ©|4
v HI I1H (s)
= RCB 1Z (ASME CC) : 18" °|¢
= OIMAEE AZXE X (ACI 349) : 18" / 3h
= OHNAEE ARE SN (ACI 349) : 18" / 3h [ 1, /5(#%) or [,/3(+%H

e

e - 28 oJuix] 719 ————
%f’i 1€ er=pE gty




&
31 @2 dWDIE & TYEFI FRA)

3. AT HIO ME TH/ 2 Z° BN (RN 24)
> 8329 358%(f,) 3 OE TA/°lE &d° T

(ld, l)OC\/7 dp IE Ony dp
fe

AN

2
o
o
ry

(), 203 AFED BH(,,), U ATED FR(,)

Al A

| = — 2L 0™
v RN AREI FA(,)
v IEEZ 9l&(l,), 8RB °AS(,.)

> DYEEI HEUL(1.15-1.3) HEOl BB FA/OIS Lo 5
v ONN TEI FR(,)

v AFEZ °l3(

) ¥ AFEZ °15(l,.) - ACI 318-19

v" ASME-CC / ACI 349 : §&/°[2 Z°l 1.608 W (< 1.33*1.20)
v ACI 318-19  JA/°IZ 2Ol 1.5381 3 (<« 1.33*1.15)

o ATE oA 719
- B

“H€ 5 eIty



31 Y2 EWIE

¢ O 882 A3

4. 2H1=(ACI 318) HEI GME QEE2 &

Aol 3t (785 24

> ACl 318 N9l : ACI 3499 {ZIC / HIF

v ACl 318-19 &%

2Ho| 37} o

>

voOEINEY g% FUR WFE#9 oY)

Iy g,

I
L a15YACI 318-19
20 )

(Lan, la:)

- X

v o8 Zdd

AoE AFEI FALO| (1)

ol 19®2 ACI 318-148 =34 &Y.

Aom, ¥y

°°fl Tt HHEF 2L

AL

JdEZNME B2 FRELC] 3

ek oAl 71¢

1€ 5 vr=pE ey



31 @2 dIE & ACI 318-19 F&ZO

> & SMYA(ASME-CC/ACI 349) OiH| 3= ACI 3189 Lu=/=00= EZ JRU

3 H ASME-CC / ACI 349 ACI 318-19

123 ogaa iw Ay = ity fy
7@ Eng h’g'gl_(ldh) e/l\/ﬁ 75 Ferryo c/1 A
& 1 b 1 Iy
4 S0 eER) o gwewpwowc
o dp

3 dp fy
AN ﬂ’&’é:._‘(ld) ¢e¢t¢s (Cb n Ktr) A\/—d Ewelptlpslpg <Cb + Ktr) A\/ﬁ

> ACI 318-19 W8 T¥ Hu (EE dis 1.0, I fy/\Fe)

Al 1.5 dzlas HH= ( AN
d
¢ (V) s )

1125 1193 | + 6.0% | 0.018 0.019 0015 0016 0.084
#10 1230 1.398 | +11.9% | 0.020 0.022 0.017 0.019 0.094
#11 13750 1.612 | +17.2% | 0.022 0.026 0.018 0.021 0.103
#14 1730 2315 | +32.3% | 0.028 0.037 0.023 0,031 0.131
#18 2.250 3.375 | +50.0% | 0.036 0.054 0.030 0.045 0.169

ASFE oA 718 ————
125 sr=aEein ey




| E205H MY HA A%

> ﬂﬁ EE (p:As,min)

)

of

> 82 WY (s)

)

o0

-

<O
o

4!
=N

]

L
rJ
Rl
o
i

— #10(32mm) ~ #18(57mm)2 TFAILT ChFot KSAHAY

32 32 WA

ZeHE oA 719
2 ) s1I=Ra8nE g

32
I




32 82 AIREE ® AT | gamz'.u

> ASTMEZL KSEZ2el B Hju

ASTM A706/615 KS D3504
HEIE EIEEE
mm (#) % mm (#) ) %

25 (#8) 506.7
29 (#9) 645 135 20.9 29 642.4 136.7 21.1
32(#10) 819 174 21.2 32 794.2 151.8 19.1

| 36(#11) 1,006 187 18,6 |\ 35 9566 1624  17.0
43(#14) 1452 446 30.7 38 1,140 1834  16.1
“57(#18) 2,581 1129 437 41 1,340 200 14.9
43 1452 112 7.7

51 2,027 975 28.4
57 2,979 992 21.4

ASFE oA 718 ————
“1€ 5 sr=aEein ey




&3 A0} JREEWI—— -

2. AZTHEI HIA FH/CIS L°| EYHHL Yot

N | HO >
> O FAUO|Z Q1P LT /AF M B9 EF A
= H H X =
YOEA2 &2 Y AEYM M (HY R FH F)
(o) (o) 2l (o) o
> H29 HEOIZY FHY/ANSY M8 — THECIZY 2§ B Ahj
Qb= 0|2 20|(Lse) U 7| A K0| 2T HAKA HE AYEZ 0| S3Z0| XU 7[AIHo| 2 MM HE
Lo [ACI 349 MAHAl . Grgo7| = | o [ACI 349/408 A A A - Gr.807| & ]
S | | Ag LB O] 220 (La0) /ACI 349/ B+ (XICHLL) /Gr.80/ Sksi
ES =%} S0 - i
105 in. —.-;,:EL O[S 20| (Lsc) /ACI349 /BT T2 E /Gr80/ 135in. AZ 28K 01 220] (La0) / ACI 408/ BT (£1THZ!) / 6r.80 Sksi
Sl
7| T{0| 2 CjH7HS 24 0] 2 Z0| (LB, 120in. S RS
90 in. | B M5 0|2 4Ol (LbT) /ACI 408 / 2+ (ZICHEY) /Gr.80/ Sksi ff
105 in. 7| A H OIS T A 7S &4 OIS Z 0] (Y EHRS) 97.2
75 in. 577 0 87.5
77.8
60 in. 75 in. 68.9 67.9
60.4 61.1
, 60 in. 54.3
45 in. 48.1
422 57.5
45in. 51.8
30in. 46.0 36.2 101
— 30in. 357 108 s 321
¢ L
15 in. 23.6 53 ‘ X N _ s X
. » =% 15 in. 23.6 g o N
15.6 1.0 o4 19.2 156 * —
' ' ' 13.0 12.4
87 #8 #9 #10 #11 #7 #8 #9 #10 #11

TEE oux] 71¢

k) —_—
“1€5 sr=pEgntey



2 A o DYEHT FHL'®

> SNH| NF (RZ/THHOISR)
vOHECIZ NZOETE : NT3 56 WS AN BT (MY HAT ’\I%'-E“t)
v OEZ NBH AT 56 WA AUM P OBI FUHAN ME (RYE EF AZET
e | A 22 ot x| SN0 mam
= = (=2 +Z4H)) °
RB_1 #3-11 LHE R = 1,030,000 624,862 1,654,862
TGBR| =/
RB_2 #3-11 = 1,030,000 666,421 1,696,421
Pedestal
RB_3 #3-11 RCBLHE = 1,030,000 749,538 1,779,538
MS_7 #7 T-+=%/—4% EA 38,194 34,136 72,330
MS_8 #8 T-=%/~H EA 40,890 36,270 77,160
MS_9 #9 T-+=%/4 EA 41,235 38,404 79,639
MS_10 #10 T-=2/+4 EA 42,694 41,605 84,299
MS_11 #11 T-=Z/+% EA 56,521 42,671 99,192
MS_14 #14 T-=%/+=4% EA 80,312 49,072 129,384
MS_18 #18 T-=2/+=4 EA 98,969 57,608 156,577
1) B AFAHH| : KS D3504 SD500 715,000&
ASTM A615 GR.80 1,000,000
T=2) SAHH| Z|& . Al3E] 5657 ALE 2AHM (B2 AU 7[AEHO|SX Al=H|)

TEE oux] 71¢

1€ 5 sr=aEgntey iy



32 32 WA

> THECIE iATts clgdel MNE
v MERIE NBET : NEE WA NBHHREA) N8
v I NBE: 2o NBHHn) ®§ (Y NZE

v Oqts olgdol M -

- 2N M3 HEOIS(YYY BD)QA WM ©I3 UHN FHY I UE
- WUEIZA FWT B9 FACIS EL — (WHUHIIS NFHM) / (2622 Lo NFEN
- WWEOIZT HACIZ BHA YUNE UjSHs OALs A O3S MY
~ a THHOIZ | O Tt5 2|
ay| I HHeE ic A3E NEEY (e B3 13) o
@ Ib/in. @ kgfin.| @ Akg @ Hfin | © H/EA © in/EA
47| 2.044 09271 | 1,654.862 15342 | 72.330 236 D : ASTM A615 BZE
# | 2670 12111 | 1,654.862 20042 = 77.160 190 |2 ©X0.453592 kg/lb
@ : NI 56 AYN M
#9 | 3400 15422 | 1654.862 25521 | 79639 56 |- =1
@ :Q X @
#10| 4303 19518 | 1654.862 32300 | 84.299 130 |5 . nag 56 49N BT
#1] 5313 | 2.4099 | 1654.862 39881 | 99192 124 |0 ®+ 2x®)

fk "' l '-u'

FE oldx] 719

& _—
1€ 5 s ein ez




32 A2 AHE

> HECIZUOl A4

v ENO|9.1|O| I\[K'Il_\l

= om S8°[Z8° N8N HAZO M
AzxWI | . l,, = (0.00097, — 24)d, i
AS Aw ol (1) = 1.0l 1221 ]
RED
B2 BF °l& (I,) = 1.3, 1291 X
v BRI MY
18 ACI 318 | ACI 408 T|Z
( 1y
HNo|S UtU
HO |5 3 S, U
ol (] =12X|— - o] ) ) | o] 3
Aﬁi"/]il A 40 f CbJrﬁtr la-acris = cw-l—[lrr) o
AAdIO
‘433 | 12914 12914, 16d,
ol

TEE oux] 71¢

1€ srmpEgrtay s



32 32 WA

3. ZHMZ(ACI 318) W3 IE Gi+ 882 THEH HHo FH

- 07F LIFMIS YEW FALOIZ Af LW/AF HHLL 29 £F
— LT@AS] HHYY WY
(Mg PEY X AYUAP2 Mg 5 AHAWES) W)
> 073 ¥2 0N CYP 0¥ ¥R HEM AT HHAT NS 79

— ZOo=ED B HAEHES B ¥ #E

Fekg oA 71¢
12 ) s1Isas1nteygy

38
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A 2T A

o 3.5?5%“

> MYNE : ASME-CC (Sec. I Div.2) — 2019 HZH
v H§ B8 : CC-2310, CC-2320, D2-VI-1430
v B2 NN : ASTM A615 £&= A706 (Gr.80 318)

23 (19.7.1)

#3(10) ~ #6(19)

#7(22) ~ #11(36)

#14(43), #18(57)

1. NN &4 : ASTM A615 EZ2AAS WA 24 F1t (ASTM A706 &8

14%
12%

10%

12%

125

ASFE oA 718 ————
Vet EYRTE [P



A1 H3T AR o 377g O

2. S9N HE (HA 2TH, %)
v ASTM A615 MM Product Verification Analysis (ASTM A706 =&

0.33%
- 1.55% 1.56% -
B(S) 0.053% s -
2l(P) 0.043% s 0.075%
TH2(Si) 0.55% s -

" 28 oz 719 —
LAY ENTH IS




A A2 e

* '—“.'E.’?Z‘.%u

v 2

Mgy

3. TED F 24M ;
v HZ9| &B2 D2-vi-1430 2H° Mg (ASTM A615 / A706)
v BAGZCH T2t HA Preheat ¥ Interpass 2k 3N [E D2-VI-1430-1]

N Ce=CHtt (4TI T) (T4 D)
6 40 20 10

oy

50 10

ladle[Heat] 24 / A ATZH|

388 ASTM A615 MRSl HA 3 o)

ASME-CC(19) | ASTM A706(16) | ASTM A615(18)

Et23%(Ce) 0.55%
e () 0.30% - -
F2H(Mn) 1.50% - -
%(S) 0.045% - -
21(P) 0.035% - 0.06%
T2(Si) 0.50% - - —

€ IR @intey x|



[

A1 2T NS & ATYBA FX sﬁ

>  AYZE : ACI 349 - 20194 TFm Et AAS
v BN %5 : ACI 349 3.5 Steel Reinforcement / ANSI/AWS D1.4 &2 &H
v B2 NN : ASTM A615(EtAE)/A706(ME3 8)/A995(SSE): Gr.80 o1& 97F

1. MHE &8¢ : 22 F0iA o”*|°ll ASTM A615 EZ29 HHY 2H F|
HeZ=4 52 (ASTM A706 £§
2. 9I%H HE : ASTM A615 E= A706 BZ22H ME (B 77 8A3)

Product 24 / A ZZH (%)

ACI 349 ASTM A706(16) | ASTM A615(18)
(C)

OH'I

0.33%
l3»"1'_*(Mn) - 1.56% -
B(S) - 0.053% -
21(P) - 0.043% 0.075%
2(Si) - 0.55% -

3. 888& &2 : ASTM A706 o1& / & EZ2 ANSI/AWS D1.4 2H Fi

43 FEE oA 71 ———
12 ) s1Isas1nteygy




= L P

>  AWTE : ACI 318 — 20194E TH¥E =¥ ('19.6.1)
v H& ¥2 : ACI 318 3.5 Steel Reinforcement / ANSI/AWS D1.4 ZE2 £H
v 82 AN : ASTM A615(EI2Y)/A706(ME2Y) § 5 EE: Gr.100 58

1. 1Y §

v ASTM A706 GR.100 BZ24 THH &4 28 Fi

B

ERE R

N2 PEVE [ 60 ksi 80 ksi | 100 ks

A FEBE [£, mas] 78 ksi 98 ksi | 118 ksi
N2 ABYE [f] 80 ksi 100 ksi | 117 ks

AR Yk = ("/, )] 21.25 il

o A4S (8 in., %) 10~14% 10~12% 10%

SENE AF(180°) 3d~8d  3.5d~9d

m A8Hg ouix] 71 —————
12 ) staa=gntey gy




A H2N g o g 77g S8

1. 1 &8 (US)

v ASTM A706 EZ9 #2 TH PI0IE(Total/Uniform Elongation, Ay e,) M FI
o o o na
#3(10) ~ #10(32) 9% % 6% ASTM A706(16) X
#11(36), #14(43), #18(57) 6% ASTM A706(16) X

v HHE AARC ’\IREI._ ASTM A615 EZ22 HH 2H Ft

PR GR4 | GReo | GRal m

HE AT EE (1] 60ksi  80ksi 100ksi 100ksi ASTM A615(18)
AN YTk = (T/, )] >1.15 ASTM A615(18) X

v U AA”O] AtgEl= ASTM A615 GR60 °Ioh &2 THE 2H F}
= AN BEEE(f) mar), HL &M AFEEH(k) R TE AME(8"): ASTM A706
= A WA AME(Total/Uniform Elongation, Ay, e,) 2H F
= 9% (#3~10) / 6% (#11,14.18)

g8 oux] 719

“1€3 Brm A gt



A
AR S0 o o
2. SI%tN AR : ACI 3189 B S22 Ao %3.
(A2AN EZ9 g - ASTM A615 or A706)
Product £4 AFH (%)
ASTM ATOGUIE) | ASTM ABIS(18
EtAST(Ce) 0.55% Heat(ladle) 24
EtA(C) 0.33%
BH(Mn) 1.56%
Z(S) 0.053%
0.043% 0.075% Product 2
2(P) (0.06%) Heat(ladle E’—“.
T2(Si) 0.99%
. _eo My (Cu N G\ MoV
HBEER L =0y +( 0" 2 +10) (50 10)
3. 888 A2 : ASTM A706 58 / HZ 882 AWS D1.4° W5 (26.6.4)

“1€3

oA 71—
st=R QB @i ayry|



1 B0 30 B i

> B2 3k
v A 3538k

_'Il

AL YEVE [£,], MPa
Al B2 [fy max|, MPa
A AFYE [£,], MPa

AL ﬂ?};‘gEﬂl[k = (f ”‘/fyk)]

v HL ON §I™EE 1 fi = 125y,

fy max < fy + 18,000 psi (125MPa)

ASTM A706-16 KS D3504-16
GR.60 | GR.80
(420) (550)

420 990

< f, +125MPa

930 690
1.33f,  1.25f,

>1.25

400 200 600

< fy +120MPa

47 TEE oux] 71¢

12 ) sy Ty



1 B0 30 B i

> HA OR ANSB” , %)

10 (#3) ~ 19 (#6)

22 (#7) 12
5 (#8) ~ 32 (#10) 12
36 (#11) / 35 12

43 (#11), 57 (#18) / 38 ,41, 51 10

#3(10) ~ #10(32)

GR 60
(420)

#11(36), #14(43), #18(57)

%

6%

12
12
12
10

ACI 318-19

16
18
16
14

> [N 2IME(Total/Uniform Elongation, A, ¢,) &H F (ACI 318-19 {ILH8)

KS D3504-16 (®5MA)

GR.80 | GR.100
(550) | (700)

7% (C

=3
o H
8% (D&

7(
'|'_'
K]
oo

48
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1 B0 30 B i

® Y 5@“

> =8 MY

10 (#3) ~ 16 (#5)

19 (#6) ~ 25 (#8)

29 (#9) ~ 36 (#11) / 35

43 (#11), 57 (#18) / 38 ,41, 51

ASTM A706-16

GR.60 | GR.80
(420) (550)

3 3.50
4d

6 7d
8 9

KS D3504-1€

= O
FHoM

- 90k

5005 6005

49

1€

Aeg ouir 71—
TR TE|IT



1 B0 3 BE i e

. — M; Cy | Ni Cr M, v
> ASTM A706 : BHAGE(C) =C+ 2+ (450 +0) — (32 + )

> KS D3504 : EAGH(C.,) =C+-"+ (#) + (%)

KS D3504-16 (

ASME-CC(19) | ASTM A706(16)

DAk ol | D35 A7}

B2 33 (Ce) - 0.55% 0.55% 0.60% 0.67% 0.70%
Et2(C) 0.30% 0.33% 0.29% 0.32% 0.37% 0.40%
FaH(Mn) 1.50% 1.56% 1.50% 1.80%
B3(S) 0.045% 0.093% 0.040%
2l(P) 0.035% 0.043% 0.040%
2 (Si) 0.50% 0.95% 0.30%
TEE oux] 71¢

50

12 ) st=24028irey x|



m

Thank you !
Any Question?

v Email : Ibs. ﬁaﬁﬁgkhnp co.kr

Ibs6985@hanmail.net
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