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The Structural Performance of a SRC Column Fabricated
by High-Strength Steel of 550 N/mm? Grade for Building Frames
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Abstract:

JFE Steel has developed a new high-strength steel plate “HBL385” with lower limit tensile strength of 550 N/ mm® for
building frames and develops a wide flange shape “HBIL-H385.” By applying those high strength steels to building frames, steel
weight is reduced, and it contributes to the reduction of total construction cost and environmental burden. Steel strength built-
in conventional steel reinforced concrete structures is between 400 N/mm® grade to 520 N/ mm? grade. To apply 550 N/ mm®
grade steel to steel reinforced concrete structure, structural experiment of steel reinforced concrete column is conducted to
confirme structural performances. Ultimate strength of a steel reinforced concrete column can be evaluated by addition

theorem based on the standard of steel reinforced concrete structure.

& H 4 HBL-H385 # BiZs T 5,
SRC #1E Sz} L, MESAETIZS w2 E, 72, W
WASEm Wi EOBMEDNDH B 7280, FIREMHOBEH XY v

1. FUC®IC

FE ka7 ) — & (DUF, SRC#) 1%, BIHK
ERTIEEREIRD b, kb2 E o5 R a2 L
oA e LTI L, BIAED SRC & EEEY) o N A5 TR
E49 7000 T m* I20IZY, EELREEERADO—2 Lo
Wb, SRCEDFREFHIE L CTid, BEEILMEREE P4
BIO, (#h) BARBEEZOSGHN 2~ 7 ) — MiEE
B (DT, SRCH#E) (265N THE Y, SRC HHET
B SN 5 @M o PR3, 400 N/mm® % &
490 N/mm” #3 X 08 520 N/mm?” S8t & 7 > T o

—), BEYOERL, K28 LY SRS O
HEPHE->TBY, SgdE (T, Si#) 2l
520 N/mm® % it 2. % ik 25HM % tp 2 S hTwv b,
JFE ZF — WIIERESM OB LRI 2 72 2, FRICEEEC
EEN, REHEEICE A BT 550 N/mm” T H 5
JE4HH HBL3SS % Bi%s L #EhCh %, 72, MMEDE

FASKEWEF 2 5N, 550 N/mm” #5 T & % HBL3S5,
HBL-H385 (LLF, HBL385) O@HbLEINTWE, 7272
L, SRCFEIZHWT, B8R %7%520 N/mm® %l 2 % &
SRS & Bk & LT 9 A B — i b g Ah S8
HTEa0%E, FIHICE L CIZZ oSk z kL
THEIPARFIUE LSV, 4B, SRC BLHECHI LD H
FH#EPEAS 520 N/mm” A LLF & 22 o TV A Hg & LTI,
UFOENREZ NS,

(1) =R % SRCHEEICHEA T 254, mEiREMmA
DREROTABKREL Y, MBI ZOMWN%E 512
BT L LRI RCEHOW MK F2IELED, EFL
WEBRRIREDG DN v,

(2) BB O T THY R LUISHANERT % — it or:T
i, S OOTAMALIC X DT 2R s5, O
T AMALAEFIC R & W SR EE S Tl Z OB A



SR A 550 N/mm? #% H B % 72 SRC A MM pE

<hs Y,
AHClE, LitoMEE gL, HBL38S = Wi #ka &
L 7> SRC H3% Z2 FBI4 5 72047 o 72K 0 G2 Bk 5 2 s
j—;ﬁ)o

2. KERETEOBE
2.1 HBREOEE

HBL385 % Mgk d & L 7z SRC A1:EB4 o 3& PE: BE 2 il 52
T 272DICAY T H T LAEEFE L7z, SRERIROMEE—
Bi% Table 1 1IR3 kBRI & <400 THMEkE 2 Hl
SR H EWE A (LU, 21 A2 H) & L7z SRC-C* ¥
=X (LLF, C*) & HEWm#M & L7z SRCH* > ) —
X (DUF, H*) THY, Ait16hkTHs, WSk x 1
FRIEAS, H BRI & ISR H 2480 H-400 X 200 X
IX 16 %27CI, 77y IVpmzyWrL, F72, Y= 7
Ho—EB% I L FEE: L7 Th 5. WSS oM
SR A Photo 1 12789, WIS, SRC H: 3 ER R D BEHE Y
ik, B E Fig. 112, BLHIRI % Photo 2 12787,
REvg 2 =213 (1) WAk (N/No N: @ O£

Photo 1  Built up cross H shapes

Table 1 Lists of specimen

Photo 2 Bar arrangement drawing specimen (C10)

12013

008099
200X80X9%16

19
T

300
262

19

175

175

[T

2 400

125, 250 , 250 , 250125
H

Fig.1 Scale of specimen (C10)

235
300
2
FT1 PL4.5X50
9 0
0
o
o ==
2
2
— AT
! S
22 e §
g S| af £
N & a
O
a
B g
— =4
2l &
2
<
]

Section of column Length ) Size of steel Shear reinforcing bar Main reinforcing bar
Number of B D of oRfa:inal Strong axis Weak axis Fe . D Pe D
H W
specimen (mm) | (mm) Shapes |column force H B ty A B ty t (N/mm?°) | grade (mm) | (mm) (If% ) Grade | N (mm)
(mm) (mm) | (mm) | (mm) |(mm) | (mm) | (mm) | (mm) | (mm)
SRC-C1 0.0
SRC-C2 0.3 10 SD295 | 6 0.42
SRC-C3 900 0.6
SRC-C4
KW785| 10 0.95
SRC-C5 60
300 300 l—:E| 0.3 200 80 9 16 80 9 9 50 SD295| 12 13
SRC-C6 600 30
SRC-C7
SRC-C8 0.0 60 SD295 | 6 0.42
SRC-C9 900 0.3
SRC-C10 0.6
SRC-H1 0.0
SRC-H2 0.3 10 SD295 | 6 0.42
SRC-H3 0.6
300 300 1 | 900 200 80 9 16 - - - 50 SD295| 12 13
SRC-H4 03 SD345 10 0.95
SRC-H5 :
60 SD295 | 6 0.42
SRC-H6 0.6
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Table 2 Result of steel tensile test and result of bar tensile test
Number of specimen ‘ Size o, (N/mm?) o, (N/mm?) El (%) YR (%)
Specification 385-505 550-670 13— -80
H1-H4 t =16 mm 463 652 40.8 71.0
HBL385 C1-C3 t=9mm 426 551 35.7 77.3
H5-H6 t =16 mm 418 571 23.7 73.3
C4-C10 t=9mm 455 580 21.9 78.4
H1-H4
D13 314 471 13.7 66.7
C1-C3
Main reinforcing bar
H5-H6
D13 325 467 13.7 69.6
C4-C10
H1-H4 D6 312 475 13.5 65.7
C1-C3 D10 402 571 6.0 70.4
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H5-H6 D6 332 482 13.5 68.9
C4-C10 K10 922 1106 6.0 83.4
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Fig.2 Stress-strain curve of HBL385

JFE $## No. 10 (2005 4£ 12 )



HESEHERS AT 550 N/mm” # H TIFHB % 72 SRC AL OV fE

’ [45mm]|[9.0 mm] ‘ [18.0 mm][22.5 mm] [27.0 mun]} [31.5 mim] [38.0 mm]|[40.5 mm] [45.0 mm]
6
= |
e : m?
g o8
= mmmmmm%ﬁﬁﬁﬁz
& 2 & 11/ ﬁ V\ R ﬁ fﬁ\ ;X | ) il /\
S BB i M\
g2 0 V zf\:ﬁ:ﬁ‘z \\”ﬁ\l et =/\= ":’\al\:M: \‘1 : 1‘:T
e [wag g VUV
= -2 & } I | Ui |
@@ g ARAN
E —4 2672 2/2] ﬁ i
,S, ﬁ 35/2[40/2
—6
10.5% | ] 1.0% ([ 1.5% ]|[ 2.0% ][ 2.5% ][ 3.0% ] [ 3.5% ][ 4.0% |l 4.5% ]| [ 5.0%

Fig.5 Cyclic of load

10 MN load cell
10 MN oil jack

A
|

Specimen ' 5 MN load cell
5 MN oil jack
L ! (|3 ﬂ;ﬂ?ll{ I .
(=3
(=3
o
o =
v
o
o
7777%%2‘%066/

Fig.3 Experimental device

- .
S 1 | 4 MN oil jack
1
=4
— s 7 4 MN load cell
A\ @A
' Level maintenance
o i device
o ||
(g} d ot d
L type frame
b Specimen
| Z 3 2 MN oil jack
o ===
~ 4T _
= =1 )
| =4 <~
=== 4> =
g s 0
~ % o
===k 4 &
MR s===: / =
(=3
Sl |
© b
[ 1500 ] 1500 ] 2 600 ,500

Fig.4 Experimental device

B 2 HARRER L O BRI T 5o
a7 ) — + O EHRERR F % Table 3 12779 Fe30 1
K 34 705 42 HOM, Fcb60 (3416 36 25 67 H ORI Tk

JFE £ No. 10 (2005 4% 12 1)

fr L7z
2.3 |EHE

FEBEE IR IR AR AT R & 2. Bl o
SR AT 2 4T 9 C10 & H6 Rk, Fig. 3 /R 3 lLE
DX v F OFE I AT E AT 10 000 kKN TR J5 )28
5000 kN O#ffEE % vy, ook, Fig 4 12
ARSI T 1A AT FE )T A% 4 000 KN, 7K 75 ] A% 2 000 kKN
DT W izo WATIZH 7o TIIFrE DI ic Y5
B AR, D& — IR L, SIRM o &
EE LHoOEM A (R) T0.25%rad % 194 7 Villiag L
72, Fig. 51”3 LB D, 0.5%rad 7 5 I E O #RA 51
12 0.5%rad $ 2 L 5.0%rad T T & LG 247 720
B, WHETICEYEOHEDRENTE R B2
B, TOBRECEREWRT L7,

3. EEER
3.1 BRI

ZRBAROFRF OBIIRN % Fig. 6 187, FERUTIE
PR R AE U2 0 N Z R L, BRAT AT 124 U
ROCENEZ R, 72, 327U —DIZ RS %%
DORLTHRT . CUENOFER X OBERI E LT,
R OE N X AW AR OELOEWIIR S
¥, WO KRE % C4, C5 H4 T, BBl
B 72,

AW AN LD/ E 7 C6, CTIZFEND T D| AR
CHINDHEETH Y, WHNHOI 7Y = MO KRER
B RSN 7z, &% 5 2 7- H3, H6, C3, C10 Ti
T 7)) — PEREEIZ XD BHEMEIRI R E KRR D, Feb0 &
7= C10, H6 TIEEREHEIIIC X )10 O OF w33
HEL72e F72, RCHEHOMTEMMER L M ?, @iz
ZF B X e v VAR L ) NENSIEK S
72o C3 TIRFIHIGMOEE 7 5 ¥ Viif> TRESHIR OO



HE Sk 550 N/mm” #% H WA % H V72 SRC AR pE

Cl
R=5.0%rad

C7 C8 c9 C10
R=5.0%rad | R=5.0%rad | R=5.0%rad | R=1.5%rad

>

H1 H2 H3 H4 H5
R=5.0%rad | R=4.0%rad | R=2.5%rad [R=5.0%rad| R=2.5%rad

H6
R=0.5%rad
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Fig.7 Relationship of load to deformation
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Table 4 Relationship of experimental value to caliculated value

Section of column \]?;lglgzrimental Caliculated value
Number of OR? :ll)?ial Fc pw Qexp
specimen B D force (N/mm?) | (%) RC S Total Q
(mm) | (mm) Shapes Qo (KN) su
Qou (kN) | @y, (kN) | @y, (kN) | (@, (kN) | @, (KN)
SRC-C1 0.0 673 290 158 344 357 502 1.34
SRC-C2 0.3 0 0.42 643 290 158 344 357 502 1.28
SRC-C3 0.6 608 63 158 344 357 407 1.49
SRC-C4 0,05 648 316 734 320 396 636 1.02
SRC-C5 60 ' 831 553 772 320 396 873 | 0.95
300 | 300 | HH 0.3
SRC-C6 30 768 559 166 480 396 562 137
SRC-C7 917 914 204 480 396 600 1.53
SRC-C8 0.0 6 0.42 677 448 204 320 396 524 1.29
SRC-C9 0.3 717 553 204 320 396 524 137
SRC-C10 0.6 663 385 204 320 396 524 1.27
SRC-H1 0.0 603 219 201 306 357 507 1.19
SRC-H2 0.3 0 0.42 689 274 201 306 357 507 1.36
SRC-H3 0.6 643 19 201 306 357 325 1.98
300 | 300 —
SRC-H4 03 0.95 783 274 298 306 357 580 1.35
SRC-H5 ' " ot 777 542 291 289 396 580 1.34
SRC-H6 0.6 ' 537 240 291 289 396 529 1.02
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