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STUDIES ON LATERAL BUCKLING OF WIDE FLANGE BEAMS, Report No. 5
—Effect of Moment Gradient on Rotation Capacity of Beams and
Design Principles of Bracing Members.—

By Zakeshi NAKAMURA and Minoru WAKABAVASHI

Synopsis

In this paper, reported is a design method of H-shaped beams in platic range, in which
the lateral buckling effects are taken into consideration. Based on the experimental results and semi-
theoretical aspects, a design formula which gives the relationship between the lateral bracing spacing
and rotation capacity under moment gradient and a design principle for lateral bracings are derived
and proposed.
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Fig. 1. Concept of rotation capacity of

beams under uniform moment.
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Fig. 2(a), (b). Relationship between rotation capacity and lateral bracing spacing.
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Fig. 15. Comparison of design formula with
experimental results in increase of
load carrying capacity in plastic
range.
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Fig. 20. Laterally deflected shape of compression flange.
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Fig. 23. Comparison of design formula and experimental results in effects of torsional bracing.

feic, 3.1 MCHRNIAFMRI M 400 ROBTABRIM LN % MRS 45 PRERT R
AORXEMN B, 22 TEOREHO CHEH T ABEZFET 28T, HEOY 75 VRO BN
HRFDMEZRS &L au=1 L9528, BIRMI7 5 v VOBAMBTE 3, HMEBEROZENY 7 v Yol
FZEALHS, FERERIOZNORL/2.5~1/10QF &8> T 2 EBRBOBRICL Y, a2=1,2.5,5 00 LE(LE
HTHAT 5o ae=o0 FBRM7 7 ¥ IBE -1 EBBH LBVGAK YT 3, DEFROFEFIEI
ROBOTH%, 7, HHMBMORMRUEOMIMEHOT@6)RITL » THME AR EEEL,
Z DA 5 WHE OB DF 5532 2 LB W laB 3078 SHERATRE & LT (18) KXo £ Itk A LEER
AR REZHET 5. COFIRICK » TRDOIFEMRE Fig. 22 (ORT, BIBRA7 5 v Y OBBERED
FHili% oD O ax OERERIFICEZIN/MEOTIRE az=2.5 OBEVEREE O IB & 1
£ITHBo az=2.5 LLIHOHERBERRBRELB LI b0% Fig. 23 (ORT, ERMUEH T
bt & BOHRIM EFRRHCRA I 7B AR EBRME CEMTE T 5 (Fig. 23(a)), Fig. 23(b) RL7
FNRREM 0 ZBN G L BARURIVEBREIM 8RN 7 5 ¥ ¥ OB amlBIM 2R O 7254813, B0
HROERE LB RF 7+ FEZI D - I DPROVERM I F ML R LTIV L S To0E
PUEEDER { 180

& %l
Y =7 DEARROEEERREROTIUMICERT 5,

11 —



196 HABKBIRFFR F245B-1 (6. 4)

{BL, 10000
Fr : SRR ORIk (hgevraa S o s

Fro: U 7 OEFAE ML BERNERIM IR K =115 kgiem
BUKMHET, 6000, ]
B Bty Web Disw:ng Considered
kTw= Zdvae 4000 k=0

Be: v 7 ORNER & LTOBMETCC 2000 Leas
TR Be=2d4 L L7, ) "

o 5 0 R

Z DEPFHEIC L 3 EBERD K 51T 5,

Extra.

Modification of effect of torsional
bracing taken web distorsion into
consideration.

3.4 EhERIH DI DM BOBRISIOEBE

ASTIIFENBRIBICAET 3 DR ORI & REHCRA O S hi BRI 7 7 v VRTRMRIICETS

BACOVTERT B, s TEBRMEL LTI Fig. 24 25 ORI &

3 RN BRIM ORI /D T

SR FBBIMCAE T B NS 8- T B, —F, IRNERIANICE UiciiconTd Fig. 26, 27
ICRT & S ICREEBIM OB A & { THZHRIIINS S BEAKS 5o RNBRIMICE Ulckk®

— 4 v M Fig. 26, 27 OfE#THONLED,

o &
T Oy -
P ke =115 kg/em
(%) 2F 1A 6y L
4 SM30-C2 20
2 //// M30-HI-1 '0
[SM30-H1- ) 2000 4000 6000 8000 10000
0 2 4 6 8 10 12 RuO kT (kgcmlrcd)

Fig. 24. Bracing force in lateral bracing used Fig. 25. Effect of rigidity of torsional bracing

simultaneously with torsional bracing. on

bracing force in lateral bracing.

)
15xH ~SM30-F Series
M1 -
2%H 10xH  SM30-G Series
Mr
L 05xH|
1%H /
V8%
- 0 2000 4000 6000 8000
kt (kgcmirad)
0 2 4 6 8 10 12 14 Fig. 27. Ef.fect of rigifiity of to'rsional‘ br-
R acing on bracing force in torsional
Fig. 26. Bracing force in torsional bracing. bracing.

— 12—



i « R SRBERBEITY OMERICET AFR(ZD5) 197

Mr=Frx H=(0.01~0.015) Xay X X H (k) 2F

............ (33) 50 OyA

BETHS. ThbhB, 10ISEOMRKETIOL/2(3 40 \
D QRIS ORRERNITIE ) DFy 1~1.59% (Fr) 30

IKIRD KL (H) 2R MOBEOHBIE— 2 ¥ b (M7) 20
MELTHN 5,

WIS, Z OIS X ORI & AR 10
ft ShicERR 7 5 v VAR ICET 2% 0 200 %00 . 600 800
HET 2T L 2RA B MM MR OBERL ke (kglem)
RTRBER S UCTERBN T 7 v V720 BT RN Fig. 28. Experimental results of effect ot
MEBRM GG AOEBRER, Fig 28 2H01 3, & rigidity of lateral bracing on bracing
NSRBI O BRI RIZTHELHET S force in lateral bracing.

BRI KD 7o W i DR B 2 U Bl 1o Sl i

HEOEE Fig. 28 OREOMICHE 3¢ TRBOBEEZRARNT LD, COREMOEARN BRIM G

BTG SN BARVIRNER & 8RMBET FRERM SRRICRA T S hicf Ao mRibic < &
WRETEES Hlle—x v b (M) ZEEO 7 5~ b (@) THL7-E) KHfisL, EfH

7 v VR AMREN S RNVERESFBICRA Y ShoBS BB @ MllAomE LY, 2hz2ho
B FMES RO LERP SHETE 5, TOHIRICL » THEE S W RRIF MK &R OBRE X
IGT BRERME L SRiC Fig 29 1ORY (EMITAERER, OHMRERIL . ToRMEIOMIEE RO AL,
ZZTHBIRM 7 7 v Y ORBBHRNELRTHREK a2 H2.5BEE LTEUHEIVXITH 5,

2F 50p 50
== 2F
A 40l ZE 40
U 30 \ % 30
20t N\ op25 20
1.0 1.0
02000 4000 6000 8000 10060 0773660 4000 5000 8660 10000
k. (kgcm/rad) ky (kg-cm/rad)
(a) (<)
ot 50
2F 40
gA ﬁ 40
w30 " 30
20 ;
10 20
10
0
7000 4000 6000 8000 10000 o , T
ks (kgcmirad) 7006 4000 6000 000 10000
(b) (d)

Fig. 29. Comparison of design formula with experimental results in lateral bracing force.

(a) Bracing force in lateral bracing at compression flange used simultaneously with
torsional bracing.

(b) Bracing force in torsional bracing used simultaneously with lateral bracing at
compression flange.

(c) Bracing force in torsional bracing used isolatedly.

(d) Bracing force in torsional bracing used simultaneously with lateral bracing at
tension flange.
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