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Experimental study on influence of different chamfering forms

on mechanical properties of hollow beams
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Abstract: In order to study the influence degree of chamfering setting, chamfering form,
opening size, hole distribution and length-to-height ratio on the load bearing capacity and
deflection of hollow beam., the deflection and load bearing capacity of five beams were tested by
setting various parameters, and the results were compared with the emulation results with
Abaqus program. The results show that when the deflection limit is reached, the load bearing
capacity of hollow beams without chamfering at the joint of shear key and rib is only about 80 %
of that with chamfering; there is little difference on load bearing capacity of hollow beams

between setting isosceles right triangle chamfering and setting 1/4 arc chamfering; the length-
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to-height ratio of the hole is an important factor affecting the load bearing capacity of hollow
beams, with the optimized length-to-height ratio being about 2; the joint of the chamfering and
the rib is the weak part of hollow beams; when the hollow beam is constructed reasonably, its
load bearing capacity is controlled by deflection, and the equivalent inertia moment of the
hollow beam can be taken as 55% of the theoretical value of the solid web beam for deflection
calculation.

Keywords: hollow beam; load bearing capacity; deflection; chamfering; equivalent inertia moment
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Fig.1 Processing diagram of test specimen (unit: mm)
| 20050 700 5010050 350 200 50 250 5010050250 501005025050 50
1 11 IRERA +
B e L ' g
S| 7 g - e o
- m—r ) Cm | OO
! 1500 T l 1500 + I 1500 ¥
(a) #B1 (b) #B2 (c) #B3
200 50 250 50100502505010050250 5050 200 350 100 350 100 350 50
— 1 R 1
og S o It
gel | () C D ):;u;a; L T T II;T
[ |
i 1500 iy I 1500 iy
(d) #B4 (e) #B5
B2 R R mm)

Fig.2 Size of test specimen (unit:

1.2 HBAR

R R s X Y S
25 R AR
0.01 mm, &
) ) A 98 85 mm

b o

s IR UL, 75 mm.

L

A B, BX120-5AA (52X 3) #Y A, BH

mm)

AR R B iR R A E , DH3S16N Kl #
SR R ST 5 AR B MAS-500/2Q Y Ha Y5 fr] R 3 0] I AR s 2 s A2 RS 31, iR R 4028 . 40 B {
JEH 0~10 mm; E%H%MWE BRI AR A ST EE G 800 mim Ab X R 1R 0 A L

LA U 1) R RE 2 A P A B A S5 o 1 [ B A 1% ) A R
L@Tifimbﬂi{lﬂ{%(ﬁﬂﬂaﬁﬁﬁﬁt?’lﬁ%fﬁﬂﬁ S RE P REAE R A A AR TR . BN 2= T R B A

B B2.B3 (WA A B P 3 TR LR BABS B A B B3 SE A A ] L B B AR b 43 A
B3 JeA AL .
1050 F2 450 1050 F2 450
350 500 . 400, 250 300, 150 300, 150, 300 , 150 | 150
B2.1) B2.7 ) B2.13] Bo19os 1 B3] 3133.10] B323183 3 11B3 35
y ] ¢ _14% _ i ﬁi
2 ;Lf Bzz= B2-8 % B2-14°% it I EMIEN B3-14%B3-20 B3-2 _ -
oo |72 23 B2-9 15 B220 e ool | 9 B33 B3-9 35 B321 347 B3-32B3 | e
a4 ..o \B24 B2-10 216 B221 4 @ z -4 B3-10 16 B3-22 28 B3-33B3,37 gy
JB ﬁti B2-5, B2-11 B2-17, el w*= B3-53B3-1] B3-1783-23, B3-297
Ap  B26 B2-12 B2-18° B2-22F ¢RB, S 517 B3 185327 B3 30378338
100] 1400 100 1400
1500 1500
(a) B2 (b) B3

&3

7% B2.B3 ) A8 B A B CBA Y . mm)

Fig.3 Arrangement plan of beam B2, B3 strain gauge(unit:

mm)

G2 BS BN B A R A B AN A 4 B DL R A o P AR T BB A, R 4 AR

T AL E A A A S 8BS AT .



%3 3 TR 45 O [ B 0 0 O 25 1 58 32 ) 1 R 52 i) 1R 36 F 9 225

100 950 900 950 10
| L |
ya P
F 22 ] A
/2 24 3#& 4#4 S
10 950 450 450 950 104
10d 2 800 10
3000

B4 3 B5 B0 A A R mm)
Fig. 4 Arrangement of beam B5 loading position and displacement meter(unit; mm)
1.3 Kt
P 1 S T LA TR R 20 A5 S A8 0 BE 2345 2 100 mm,
P A L AT 2 800 mm, 3l 3 43 E R 6 a4 E AT N 2
F H AR Ty G K R E AN O B b 7E BB I AL
PRSI 0 SR A L A T AR BT 25 I 54 ) L B T BR A T
AT e B i 0 a5 AR AT ik, B 5 ik 5 o AR
X RHEAT A3 M A RPN 5 kN it i 78 43 Bl 2% b i) 8
ff 48D » AR R 2 kN/min, BRI LS K5 - ic % % S 4k
MRS EE . RN S 5 FE 67 2 min, FREAT T — S0k
TR0 2o v B R LSRR (4 AR A LRI 2 A A K R R AR T R IR R AR B IR A S 6k I B A 1
2 RWERRSM
2.1 EEBZARSHH
M 2 AP0 32 B2 5% B3 B4 B5 A H L R3] A 150 B B BY B R [ A1 32 ORI 7R LI R
AN 52 B2 LR RAT 8K A AL 1O A AL 480/ 5 B R R sC 3 A i B R AR T I ] L 1R 6 O R
B2 WK JG AR TR R4S . iRl 6 () 7R, 32 B2 AEAF 8 /E R B OR B P B 650 LA — BB A 5
hag b 1 # A £ SR IZRMEIR .22 32 AR IR Z EMEIR ., $# 8 GB 50017—2017 (45 14 1%
THARAE) S B Q235 B ARSI £, =235 N/mm” , S i E=2. 06 X10° N/mm’, iR A% R0 28

235
) 2.06 X 10°

| 5
¥
¥
B
i
K

1

B 5 =AM
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Table 1 Maximum loading values and elastic limit state loading values of beams
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Table 2 F. (elastic loading value) and F, (load value when reaching the allowable defletion value) of each beam
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Fig. 10 Beam deflection calculation by diagrammatic multiplication method(unit: mm)
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Table 3 Mean value of equivalent inertia moment of each beam cross section

1/(>X10° mm") 1,
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