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Full plastic bending strength with shearing force effect for
H-shaped steel member on miner axis

Teruaki YAMANISHI

Abstract

(Received Nov. 1, 2018)

H-shaepd steel member had full plastic bending strength on collapse mechanism of structure. The

principle to they conditions was normal stress reacting yield stress by means of flexure and axial force.

However, normal stress reduced by shear stress in collapse motion, if shear force becomes dominant

obtain from more smaller shear span ratio.

In this paper shown, H-shaped steel member on miner-axis full plastic bending strength acted on by

shearing force and flexure, its computing by FEM analysis. That results showed, H-shaped steel mem-

ber on miner-axis strength pays its attention to only flange and can calculate.
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a/D=0.5|1.0(1.5| 2.0 | 2.5 | 3.0 | 3.5
H-294 x 200 x 8 x 12 200 400 | 600 | 800 | 1000 | 1200 | 1400 | 5000
middle flange H-340 x 250 x 9 x 14 250 500 | 750 | 1000 | 1250 | 1500 | 1750 | 6000
H-390x 300 %10 16 300 600 | 900 | 1200 | 1500 | 1800 | 2100 | 7000
H-350 x175% 7 x 11 175 350 | 525 | 700 | 8751050 | 1225 | 4000
narrow flange H-400 x 200 x 8 x 13 200 400 | 600 | 800 | 1000 | 1200 | 1400 | 5000
H-450 x 200 x 9 x 14 200 400 | 600 | 800 | 1000 | 1200 | 1400 | 5000
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L1 0-=-0.02—==
Forced disp 0.02 2 red bold line =flange

(Reaction force : - P-) 50

M, =405 (kN-m) : H-shaped 112
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E 30} {108
z =
< 0.6 =
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ﬂ ----- 0.4
A Stiffner - Steel (Elastic) : 104 aiD :ig f'g’ é'g’é'g’_ 102
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Elastic-lsotoic9 0 . ) 0.5, 0.‘4, 0.2 IR
H-shaped beam (flange only) : SN400 -6 6 0 0 0.02 0.04 0.06 0.08
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1000
1 - DEFEEREGE TR %2179, HIE#O 7 5 >~ 800 | 111
U5 X OB IBIR M A1 T 2 1D AF T F % i ~ 0 i
B 5. < ng
LE 1O HEHHRIC Y 7 25 a 0 2 {0 K= %4 o
- ay ™ . a 10.5
BL, ZomusE (i B, C) 2 ziiympitEz g, H 200 ]
MO (FLE A, D) 12 2 7RI s, (=0.01 - 0 — |,
(1-2a)) ZZNZHHWHIAE—DORE S &3 28MEH 0 002 004 006 008

0 (rad)
(b) H-350x175x7x11
X112 =AW Q- 6 Bk

RGN AT 5o AF 7 FIRBERAM AT B
L, MM 7 9 > YHIEL O FRAIE & 5T 5.
2. WS CEIME LT\ 2 WAIFIERE 18 LT,
KERAEIEA T 7 F T 5. "

H IS0 NS A F 7 13 9 fii i shell R THEBL L, % |
Q
FHEET7 T Y VRO 2~ 3 ) REOHEENS 1 7)) v F =
- % 0.8
ERDEIITHRET Ho EMFEMEE LT HEMIIZ <
Plastic-Bi-linear (cy=235 N/mm?, E=205,000 N/mm?, v= < 06
0.3, E»q=0.01 N/mm?%), 2 7 7 4 |2 i3 Elastic-Isotopic T 04F ) ]
s = — M, (equation2.a & 3.a)
(E=205,000 N/mm?® v=0.3) %&&ET %o 02 o M, (FEM,H-shped) -
e M, (FEM, flange only )
0 . . X
6.2 MTHREES ot
ﬁg*ﬁ‘ k LVC11~14EZﬁ|ﬁ B EZ:HCTZJ E— )< M ]\ M_ %K (b) H-350X175X7X11
M0 BtRE, A BIERT 5EAR) QB4 0 Bd R13 My, M~ 37 25>k a/D B

B, BT ) My - W) My~ > 7 A%
Y Ha/D BfR%E, #REEy BTz bAE L THREAT v
7D B~ CXE Dy i s S A%, ThEIURT,
B, RBOD, 727263255088 (5 8ICE
L7z7—%) bHERT,

M11~13% D, 75V VOADBITICBNTD, 77
EHTHHEORELRERECIR SNV, BGHER
5 BEDELITH LA X DT, §50E  OABYER I K
ZREE D AW OB 2B A > THR—D
WRPRBOND I LEEMTTE, —F, 79T DAR
D a/D=0.2 DFRKIFIHIMENZ &, HIZ, 750 TDAk 14 ydJila7 b (H-350x175x7x11)

— 204 —



HO 801 0 505 ) AP NI 12 ) E 2 AR O FBEIZ DN T

DFFNT AR B\ TUEEWVEFIBIC A - 72 R ICH O W B %
RLTWD, TRSIFMIAIRLZEHL, 7T Y IWE
RoOFENEEY BEE) [CERLZbOTH), Y270
HRIZ X B FAN LW NIHBIETRET % b DTIE %R\,

INLOMBREPSL D, AW OEEN AT % HKICE
WTh, EWERNICBIEY 2 70EBI Vb0 LR
eh, Thabb, HEME 75y VORIER LEN
TEWi & F e L CMES ST RECTH 5 2 L H305h %

6. &
HOESG5h)E ) o BT 338 AW o5

— 205 —

AWM T 570 FEM T2 FHi L, Uit 0% &%
7T vVORIERLT, BHEMIEE LTHYEKR %L
W) SR I R RS O FERISE L 7oA R A 1,
HL, ZZTIZFEMBTHEROMERDATHLDT, 4
o, WATEERIC L ) LR ORROBMBEZITI b0 LT
%o

X

1) AR WYL THESE, 2017.2.





