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Abstract; The optimal design of the flange opening of the H-shaped steel beam is studied to a-
chieve the aesthetic and practical effect of laying the electrical pipeline in the actual project. Finite
element analysis software ANSYS was used to simulate the flange opening of H-shaped steel
beams with rigid connection, flexible connection and semi-rigid connection. The parameters of dif-
ferent opening diameter, number of openings, opening location, flange width, steel beam length
were analyzed. When the flange width is less than 100 mm, it is not recommended to open the
hole ; when the flange width is 100 ~ 150 mm, the recommended hole diameter is 25 mm ; when the
flange width is greater than 150 mm,the recommended hole diameter is 35 mm; when the flange
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width is 130 mm,the recommended opening diameter is 35 mm,need to strengthen treatment. The

recommended position of the opening is close to the anti-bending point or the place where the mo-

ment is zero and it should not be less than 1/6 of the overall beam length ; multiple sets of openings

are recommended to choose symmetrical openings on both sides of the flange ;under the same con-

ditions, it is recommended to use smaller steel beams for openings. Before the construction of the

project, according to the engineering drawings,the position of the opening steel beam and the set-

ting of the reinforcement board can be set. The use of integrated production mode, in the factory to

directly open and reinforce ,to meet the actual construction needs of the H-beam flange opening. If

conditions permit,the use of integral casting can better ensure product quality.

Key words:H beam;flange opening; ANSYS;flange width;opening diameter
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Fig.1 Sketch of H-beam and reinforcement plate pattern
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W R EAE T, SRS T2

PERE. MBI L5 N 100 mm B, #h5E AR
AL N TR LEH AR d =35 mm,
ANl AR AR LB BEAR BLR AN BT AL, 3
A8 TR FT 3 U W TC V8 4K 2 7 it 2 PR e 422
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Table 1 Deflection and maximum stress of steel

beams of different width types

- AKIFFL 5 P — 4 AL

V,

s WIEIE/mm  $eiE/ FK Von $E/ F K Von
=2

mm ¥ JJ/MPa mm J Jj/MPa

1 H400 x 150 x8 x12 13.20 423.73 13.35 423.75
2 H400 x130 x8 x12 12.67 423.53 12.83 423.57

3 H400 x100 x8 x12 11.99 423.27 12.16 423.29

2 0.590 642 94.524 5 188.458 282.392 6326
47.5576 141.491 235.425 329.359 423.293
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Fig. 2 Hole stress at L/2 hole location
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Table 2 The parameters of the flange opening

reinforcement plate calculated mm

AhEEM HbIRA KRR

MGy RIEEX
kg g RE
1 H400 x150 x8 x 12 105 55 9
2 H400 x130 x8 x12 105 45 12

3 H400 x 100 x8 x 12 105 30 <35 —

£33 IR T FLANR S 05 A N
Table 3 The deflection and maximum stress after
reinforced of two kinds of cross-section

openings in the middle of the beam

e g/ HERIEHEE, ARG ERK
=
mm mm Von )i/ }1/MPa
1 H400 x 150 x8 x 12 13.27 423.75
2 H400 x 130 x8 x 12 12.74 423. 54
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0470172 94.5329 188.596 282.568 376.721
47.5015 141.564 235.627 329.69 423.752
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Fig.3 Stress concentration diagram of hole position reinforced at L/2
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Table 4 The deflection and the maximum stress
value of two forms beams,two sets

of holes and four sets of holes

FFH41fL FF U 4LfL
WG BImE/ %K Von %K Von

i mm £ 3 Wit/ B/ Wi 41/
mm

mm
MPa MPa

H400 x 150 x

- 13.50 423.76 13.61 423.77
HA00 X130 1) 09 42360 13,12 423.62
8 x12

Pl 4 Ry R AR 4025 R BRI By B3 [ 1
R R S50 A AEAR R G T LR, Bl %
A R T FL A 8, LA LA 0 ) 4 v
R . Sk i KRR BB O UE 25 4 5 1 1)
PERE  BLBE USRI AT O, K BB 23
BGRB8 R R S T LA
F L AEAHI] 250 T, 9 2 4% B AL e K Von i
J18.

0.100 967 94.180 8 188.261
47.1409 141.221 235.301 329.38
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0.980336 94.9335 188.887 282.84 376.793
47.9569 141.91 235.803 329.817 423.77

(c) TR MU FF DY H 7L

376.635
78 4z

0.978362 94.8925 188.807 282.721
47.9354 .592

141.85 235.764 329.6
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Fig. 4 Stress concentration of steel beams in the pure bending moment and shear section of the role under the map
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Table 5 Two forms of beams deflection and maximum stress values for two sets of holes and four sets of holes

symmetrically
) o FFPI 4L FF 41l
W= A X/ mm
B/ mm #x K Von )i J1/MPa BeJE/mm #i K Von i J1/MPa
1 H400 x 150 x8 x 12 13.31 423.78 13.33 423.79
2 H400 x 130 x 8 x 12 12.79 423.57 12. 82 423.62
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8 94.4211 188.524 282.627 37
47.3696 141.473 235.575 329.678

(2) SRS FR I PILLFL

88.54°

M54 9 1
47.4087 141.501
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Fig.5 Stress concentration of steel beams in the pure bending moment and shear section under the combined effect
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3.1 FAEENTFREMEENIID

MR T K48, R A BT AT ANSYS
HEAT AR UL 2 WA T JE 20 H400 mm x
150 mm x 8 mm x 12 mm, H400 mm x
130 mm x 8 mm x 12 mm, H400 mm x
120 mm x8 mm x 12 mm, & & 6 000 mm 1]
BT, 4T AN ) 5 ] Sk — B
SRR 2Ry 3 T AL B AR 25 mm Al
35 mm, JT LA E B TE L2 Ak, 35— 4T AL
d =35 mm, BARTF LA E 73 I TE R 2 1
3000 mm .37.5 mm,3 000 mm .32.5 mm,
3000 mm 30 mm &b, ¥ 15 4 ) dee /s BE B 45
A4 18 mm 13 mm  10. 5 mm; 55 41 L
d =25 mm, EARFFALALE S 5 7R N B3 41
3000 mm,37.5 mm,3 000 mm,32.5 mm,

6.73
423781

Wi F1/MPa

7 282.64 A
235.594 329.686 423.778

———
615 282.596 376.578
235.605 329.507 423569

6.51459 94.6331 188
47.6423 141.624

(b) 2 M FRFF PO FL

0.203 714 94.286 5 188.369 282.452 376.53
47.2451 141.320 235411 329.494 423576

(d) BIZRE20 P X FR I DU £ FL

3000 mm 30 mm 4b, B S AR B4 foe /N 25
5124 23 mm .18 mm,15.5 mm. 3 FERIF
ANTR)ELARS LR A B B2 A e RV H ik 6 Bir
Y

&6 3 FEAIRIT AR BARFLI 9 B8 B2 AR L
Table 6 The deflection and maximum stress value of

three forms of beams with different diameter

holes
Tl JF—dl
d=35mm fJfL  d=25mm AYfL
R R -
Von %K Von
i mm R
Belg/ W41/ B/ W41/
mm
MPa MPa
HA00> IS0 13 43 420,04 10.73 411, 14
8 x12
HA0 X130 16 36 420,02 10.29  418.86
8 x12
HA0 X120 16 17 420,21 10.10 378.52
8 x12

H1Z% 6 T LU, [R]— R e =X, 78
HoAts 25 AR TR AR B AR IT AL, HERE R
FLEAR A8/ NI/ )N , B K Von B T {6 E T
FLEAR AN T /0. 15 B A 2 35 2% 0T L L
PRI A — 2 TR BE b AT AR T4 19
BE.
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(a) MEIEMH —4H d=35 mmKIFL

373.373

L - I
,,,,, | ] 137338 3 6.677 280.015 373.353

(©) FR2LMF — 4 d=35 mmAITL.

186.761 280.141 373521

93.3804
46.6902 140.071 233.451 326.831 420212

(e) SBRIZEMF—4A d=35 mmfFL

4 H BRI WP % 12 38 2 T L
W5z
LR U e S i
BRCERIVEERE. T KSR Rz & %
SRR % S0 %SGR WHA00 mm

420,044

186.
140.007 233.346 326.684 420022

EUJ/MPaO

BB 7 B I G W . A R A AR
T, AN GR 2% 55 B2 AN /T 150 mm B R
Seide FEAR A 35 mm IFLAZREFT AL ; 2449
IR /INT 150 mm BF 0 £ 9 3k T
fLEA N 25 mm AFLEREFTFFAL.

91.3652 182.73 274.095 365.461
45.6826 137.048 228.413 319.778 411143

(b) MR A —4H d=25 mmAIFL

1
3 186.677 280.015 373.353
140.007 233.346 326.684 420022

(@) SRR 42 d=25 mmfTL

=2

84.1167 168.23
42.0583 126.175

3 25 =
210.292 294.408

(f) R3IZEMFF—4A d=25 mmHIfL
6 3 FORRE S PRI A BARFLIARLE L2 [ IFFLR 4

Fig. 6 Beam stress concentration of steel beam with 3 different width forms for different diameters opened at L/2

x 150 mm x8 mm x 12 mm, 221 E K 5 000
mm 6 000 mm.7 000 mm , ¥} P Al FH
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Table 7 The deflection and maximum stress values of

steel beams opened with three different lengths

e R/ FF— d =35 mm fL
WG = =
mm B/ mm K Von ¥ J1/MPa
5 000 7.98 345.85
2 6 000 12.93 423.72
3 7 000 23.62 426. 84

H1R 7 ATLUE 78 H RIS HAL 250
—EAROL T, BEF SR B AN W i, T
fLE MR B A T 2RAE R, 34
AR I W AR K, AL 5 K von B )

] 154256 307
92091 115937 192575 269213 345852
(a) WH1

d 376.699
475717 141608 235645 329681 423717

(b) #ZE2

(ERURESTSTEHIIN

7 RASRH BE AR R B I AL B L
B T LUE Y BE A K R W R n, H A
B3 G Y LR 1B 0 77 B v S B IIRDIR 285
UL BATE XA 7 20 0H — 2 MRS T, B0 22 oAy
FAAAE . BAGER BE R, S T A0 R A A Y
VR F gt bR, b 40 42 A 40 2t e ]
XA [ B A AN 2 T LIS, 07 I S 18 A
TR B /ING H B R AT 3R AL, I3k
FTAbaE.

s E—— ]
0883673 955398 190196 284852  379.508

482117 142868 237524

(c) MFE3

33218 426836

7 AFEHKERREGITLIS BN R

Fig.7 Stress concentration after openings of steel flanges of different lengths
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