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Fig. 1 Characteristic curves of joints
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Fig. 3 Rigidity classification of beam-column joints
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Table 2 Column strengthening methods
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Fig. 5 Stiffener types for steel columns
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Fig. 6 Details of column bases

DA M, = 66 x 10°N - mm , fll J3i% A
F., =300 x 10° N, 44 # HW200 3% H] Q235 % 4 , Ji
JIZ 5 B 5 3T {H £, = 235 MPa, 89 A # 1 = A, =
200 mm , 99 ¥ 4 1A 55 BE b, = 200 mm , 9k B 4% L
te=12mm, WA B (2 5 )L, = 4500 mm , 5+ 58
M PR B AR i = 86. 1 mm, 4N KE SR gl M M A 1 =

52

4720 x 10" mm*, i IR HA2 d = 22 mm, LA | =
380 mm?, SR RE+ 4R R R ¢ = 22 mm, A R AR R JE
¢t = 30 mm , A% S AR 56 BE 6=420 mm , #0545 =
a, = 6 mm, PR E = 206000 MPa, 17 # +
BE Al Y R O A 2% o €30, TR BE T B R E, =
30000 MPa, KK ZIEZ 1, = 30 mm.

2) AR TS A B B B NI A

W K Z, = 60 - 0. 8a,,/2= 53.2 mm,
T A 3 % e DA K B Ly = min [4Z, +
1.25e,,27Z,,0.5b,2Z, + 0.625¢, + 0.5p,2Z, +
0.625¢, + e,,2mZ, + 4e,,2wZ, + 2p] =210 mm,
JED AR A SE A B L, = 8d + 1, + 1 + 1,/2=247 mm,
P MR R ZH 0 W R Rk, = 2A /L, = 3. 1 mm,
O MR AH o W R Bk, = 0.4250,0/7)
16 mm, Z PLLH A /18 2, = h /2 + e, = 160 mm, 52
AN S8 20 = h/2 = 1,/2 = 94 mm, Z $LH 53 NI
E%ﬁthh:meﬂﬁmmTﬁ#ﬁ%ﬁ
e by =, + 2.50= 87 mm, T B {38 2 A S K
ly=b,+2.5t=275mm,Z K5 WIE RE k=

E
c — )=
1. 275E. Jbyly =17.7mm, J3 &

e =

Hd

RS

z = zp + z.=

. ke = 2ok
254 mm, A1 PF W JE G 0 B e, = Sohe T Erhn
ko + ke
MRd
Fsd
ESZZ e
Vhy + Uk, e+ e,

61.5mm, RO H e = = 220 mm , A {7 2500 4G

e dh WIS, = = 2.3553 x

10" N - mm/rad.
3 JE S R 1A 2 ) U
7oK FHHE B - S PS5 M IR &, B FE 19 1E W 4k K
A, =L s s, = [ <oz mipm
i A f

S0 0 e Sl W BEE S, T 2 3K (3b) R IEL Y A5
W%

A R FRE A A A 2%, DA BT 53 A1) 290 463 % 5l
WIBE S, |, AN 2 20 (4)  AE BT 508 2 NI

5 TRRESXBERAGTELRE T RIZITK

R

5.1 F EREE S KR AR R F) Ok
Hh S BT 1 T G T Y A5 A T S W 2R

SR B WIS 030 4 W ik, nl 3 2 3 4 A 2



Hh S RRIRE T o X 8 22 4 5 T 288 SR % ) M L A

R ELE

LT T8 B 451 BT 7 (14 HW 200 K 5045 55 g 1] , 12 44
JCAE B2 A0 1 A RRHRHT S A, FL A NI 4 8 o 4
(2 AT B A I #h Bl 9 R Sh R EE AN R, 1 s
AR RE SR W EE o b S8 bR v R AR T X S
T 1A RE R E R T, 23 ok — SN B P 4
o BRAR" D BEAR L AR 10 i 0 DB R R B A
S ORI . AR BB ARED R TR R AR
TS LR R R, N A A T
b 55 BN RUA R IT 4 B 4 s M- il 22 L)
Wi o

R3I VRN EEZRERIMELRH WG E R
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Comparisons of Steel Joint Rigidity Classification Criteria and Assessment Methods Under Chinese,

American, and European Design Standards
Di Chen

(Beijing Petrochemical Engineering Co., Ltd., Beijing 100107, China)

Abstract:

In the design of steel structures, the rigidity classification of joints in the calculation model is necessary before conducting global

analysis and member design. Therefore, determining the rigidity classification of joints is a fundamental and critical task in steel struc-
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ture design. Through a comparative analysis of the definitions, classification requirements, and judgment methods for the rigidity clas-
sification of steel joints under elastic design in China, the United States, and the European Union, it was found that the design stan-
dards of all three regions classify joint rigidity according to the mechanical characteristics of the connections, categorizing them into
three types: rigid, semi-rigid, and pinned joints. The requirements of joint rotational stiffness in Chinese, American and European
standards are defined by the moment-angle (M-¢) curve of the joint. The joint rigidity classification in Chinese standards is based
only on the conceptual description of the M-¢ curve, and neither the rotational stiffness of joints nor the rotational stiffness limit of
joint rigidity classification can be defined quantitatively. Although the limit of rotational stiffness for the rigidity classification of beam -
column joints is defined in American standards, there is no calculation method for the tangential stiffness of the joints. The calculation
formula of rotational stiffness of common beam-column and column-base joints, as well as the requirements for the rotational stiffness
limit in joint rigidity classification are given in EN standards. In terms of the detail requirements for joint rigidity classification, both
American and European standards require that pinned joints must possess a certain rotational capacity, so the bolts and plates con-
nected by end plates must meet flexibility and ductility requirements in detail, and ensure rotation capacity in the structure of the
single-plate connection. Since rigid joint bear large bending moments, the flanges and webs of H-shaped steel columns often need to
be strengthened, and the corresponding strengthening methods are provided in Chinese, American, and European standards. There-
fore, both Chinese and American standards can only "qualitatively" determine joint rigidity classification through details. The Euro-
pean standards can "quantitatively" determine whether a joint is rigid, based on the calculation formula for the rotational stiffness of
common joints and the rotational stiffness limit requirements for joint rigidity classification. Of course, for complex joins, it is still nec-
essary to determine the M-¢ curve of through tests or finite element analysis. In the design of steel joints, attention should be paid to
the detailing requirements and factors influencing the determination of joint rigidity classification. In structural analysis, the influence
of joint rigidity classification which simplifies the application of the calculation model must be considered.

Keywords:steel joint;rigidity classification requirements ;rigidity classification criteria;standard comparison
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