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Finite element analysis of large size box beam with flange openings
LIU Xia', LI Zong-li', JIA Shi-kai®
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Abstract; The large size double-web box beam with various holes at bottom flange is analyzed by using finite
element method. The law of stress-strain and mid-span deflection is investigated regarding the width and position of
holes as variables. Results show that the mid-span deflection is intensive along with the holes moving toward mid-
span and the width increment of holes. When the distance from hole to steadier exceeds 30% of the beam length,
the normal stress of the mid-span will greatly weaken. But if the distance is less than 30% of the beam length,the
influence of holes on normal stress of mid-span won’t make much difference. The normal stress of profile in bottom
flange and the difference between mechanics of materials and finite element analysis results increase as the width of
holes increases, but the difference in the shear strength of this profile is approximate. At last,a simple comparison is
made between FEA results and materials mechanics results, and the correction coefficient is thus obtained for

design.

Key words: double-web box beam; flange openings; finite-element analysis; correction coefficient

Wi BHA: 2007-04-18
fEERN: X B1981-), %, M A, L A, NG K Ta85/% 11 TAE.

E-mail ; Ix_woaiwojia@ yahoo. com. cn



72 kKoOF ok B TR ¥ W 2007 4F 12 A

FEZR TP ) [ D45 v, 24T DI 7R A2 A 4er BRABEK , 12— e SUB AR Wi . 7 SR BB AT 08 SOK
WSR2 O T A EATHE SOR W ATE N WS S 50RE B X T T80 A — & 1 158 4 T, LAl
REASGEN I R AR A B 2 AT 2 B SR G A N ) — BRSOG4 AR S DL
AR ] SO PRAR GO TR 37 WIF ST 3G R AR R BRI IV H A A S MU A b 3RSz B A i 28
N ERGE LA PO AR RO A B A INE T AL SO LR B AE AR N SR A BROTIE 3 AT 5 P B i B Bk
BERE N J7 I W T 9 TR R U T 64 R AR SN A oA I SRR S T SR AT HO R, S B TE R
o, s %,

1 i+ &5 & &

SRR SO AT AR R K L=8 m, MR R T WLE 1. 34k ‘ T
FHYIAET 2R 100 kKN/m® B 32k LS op O SERREIT S P4~/ NFLIR
AL B E 2 s, e L s E=2.06x10°MPa,
THFA LR 0. 3.

SEGTTIA 5 7 R 0 55 T A R A R T S
AR AN R, 15 rp e 8 (-5 78 15 e B i L R IR
T P 348 T 55 A 1 555 T B 1 A, R A A I B 1 T Rt T
K ARG 438, T A BE X #0032 J1 52 AN K. S T @& Ak F a1 ﬁmﬁmﬁ(%ﬁ‘mm)
G AT P EATHR KA | m I AR ORIt it )
a SHBERK L2 WIIEN o, B, .

s

30 30
— —

1000

s

a

a:m (1)
FLIATERE b SIBRIAINE b, B9 LA B, B = bi
< 1000 ‘ <1000 i
I — — = | T
I e N I == S O
.

lg
®
(=3
(=3
(=]

B2 RS E - (A7 mm)

Fig.2 Plane sketch of bottom flange holes (unit; mm)

AL o B AR R HFIR G2 04 52 8% e 1 T3 A8 A RUAE . B AR Sy SR SR A | 22 W ) i e B R AR
Fe AN ). A7 BRTT AR S 43107 S8R 8 T SN TH PR BT, W R JRL B O e R oy Ry B AR T Ry
30 mmx50 mmx80 mm,ﬂﬁ*ﬁllﬂi\?ﬁéﬁﬂgﬁﬁ}j\ﬁﬂﬂ 40 mmx24 mmx80 mm,ﬁ)f@*ﬁﬂﬂ,{ﬁ] Y« %H,B 18
W1
*1 #HEIREN« 5B1E
Tab.1 Values of @ and B of holes in model

BB 5
11 12 13 21 22 23 31 32 33 41 42 43
a 0.2 0.2 0.2 0.4 0.4 0.4 0.6 0.6 0.6 0.8 0.8 0.8

B 7/15 10/15 13/15 7/15 10/15 13715 7/15 10/15 13/15 7/15 10/15 13715
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Fig.5 Maximum normal stress change of profile with hole
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