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Fig. 1 Circularly curved beam
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Fig. 2 Lower flange as a horizontal arch
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Fig. 3 Straight beam with fixed ends
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Fig. 4 Cross section of the examples

O 1 A9 % H600x200x8%14, ¢ = 30 N/mm,
R 2 0 % H600x350%14x25, ¢, = 60 N/mm, K
L=10 m, K28 B0 o, BIIREARBEE B . T3
TR M, R 3G KTE 5 M LA (13) H i 45
J1o TR 25 3K (4a) L (4b) SR A (4 0 1 H 5 10
N E SO E LY ) 3 DA R 3 2K 7l KB 1R
PRI, 5 M AT

P 5 45 T SRR RS TP R A A . SRR
SERLE B9 AT A RS T R AR A S b, 3R
A 25 w5 R T S A S 4 T (R o S T TR SR
AR

P 6 2 1(5,=0. 75m) F 3 2k /K 725 4 1 0
I 22 A B B0 B0 73 DK 157 IR Af fige 114 25 4 A
ST A SR TE. AR A AL AE A K A BE I 5 B AR
W%, AoMRT I G pUgRsEERT . 5
VOIS LY: 31 NI S OF SR

(&1 7 by S e A THD T 38 KR Sy o AT UL 0
RL A 75 [ 0> £ /I T 30° B 35 Jf T 42 4 5 5 v 8 1fT A
KL Ty 3B A (fT Bk T ) FIURS A (a7 B
N 7OAE G B AR B R S 5 R R B DL L
At

Pl 8 Sy 5 rh pe BE RS 0 i 5 LR LA . AT
WL 6 R 5 0 f R 90° B Y B RE R R PR E Y

-650
6001 't"',”,;w&r‘ﬁwiﬂﬂfﬁ!‘
O :
> 500 ho** R (h,=0.75m)
—%Q 200 +HiHfifit (b =1.5m)
o ;- TR
ip-400 —>— K i (h=0.75m)
= —=— HiHifif (h=1.5m)
o )]
=300+ H‘»:g—:ﬁ:h‘““‘“‘wm"m
wut"ﬁ'"
_200 L ! L L L L L L
0 10 20 30 40 50 60 70 80 90
SR A()
(a) & 171 25 4
260
[y 2
A \!‘?y v K Hfi (b =0.75m)
_ 2200 Ty e W (,=1.5m)
B 200 e ) 1
< 180 R « HiHfi# (h,=0.75m)
= N o KB (h=1.5m)
s} Ny, RO
o140l i S (); \
120 Fe,, MRS EAE SRS
£ 100F i
80 F e
60 L RS DS B ICE SRS R
0 10 20 30 40 50 60 70 80 90
BB
(b) 5 v i i 5
5 FEE R LT
Fig. 5 Comparisons of principal bending
moments
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Fig. 6 Comparisons of horizontal bending moments of the lower flange
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Fig. 7 Maximum compressive stresses at supports
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Fig. 8 Deflections of circularly curved beams
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Design of Curved Beams in Civil Engineering Structures Based on Straight Beam Formulas

Genshu Tong

(Institute of High Performance Structures , Zhejiang University , Hangzhou 310058, China)

Abstract:

Analysis was conducted on the stress and deflection calculations of circularly curved beams in civil buildings under uniformly dis-

tributed loads. Formulas were proposed based on straight beam formulas but modified to agree with the results of curved beams. The

proposed equations are applicable to beams with subtended angles < 30°, where the upper flange is connected to a reinforced concrete

slab, ensuring composite action between the steel beam and slab, and the upper flange exhibits negligible lateral displacement. Com-

parisons with exact solutions showed that the proposed formulas were on the safe side, particularly when the subtended angle was 15°.
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