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DATA BASE OF STEEL BEAM-TO-COLUMN CONNECTION TESTS AND ITS APPLICATIONS

B O#X* W.F.Chen** MRE—*** flrpin™****
BY Norimitsu KISHI, Wai-Fah CHEN, Ken-ichi MATSUOKA and Sumio NOMACHI

The aim of this paper is to provide moment-rotation characteristics
and corresponding parameters of the beam-to-column connections used
frequently in steel construction. Our literature survey encompassed
those experimental data which have been published since 1936 to the
present, To build-up this data base systematically, the Steel Connection
Data Bank program (SCDB) is developed., Using the system of tabulation
and plotting in the SCDB program, the moment-rotation characteristics
of each connection type is made available and the appropriate connection

models are also given in the program.
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NUMBER
CONNECTION TYPE REFERENCES FOR EXPERIMENTAL oF

CURVES TESTS
SINGLE WEB-ANGLE CONNECTIONS, S.L.LIPSON (1968 30
SINGLE PLATE CONNECTIONS L.E.THOMPSON ET AL (1970) 12
S.L.LIPSON (1977) 8
R.M.RICHARD ET AL (1982) “
DOUBLE WEB-ANGLE CONNECTIONS J.C.RATHBUN (1936) 7
W.C.BELL ET AL (1958) 3
C.W.LEWITT ET AL (1966) 3
W.H.SOMMER (1969) 4
L.E.THOMPSOR ET AL (1970) «8
B.BOSE (1981) 1
TOP-AND SEAT-ANGLE CONNECTIGNS J.C.RATHBUN (1936) 2
WITH DOUBLE WEB-ANGLE A.AZIZINAMINI ET AL (1985) 20
TOP-AND SEAT-ANGLE CONNECTIONS J.C.RATHBUN (1936) 3
R.A.HECHTMAN ET AL (1947) 12
S.M.MAXWELL ET AL (1981) 12
M.J.MARLEY (1982) 26
EXTENDED END-PLATE CONNECTIONS L.G.JOHNSON ET AL (1960) 1
A.N.SHERBOURNE (1961) 5
JLR.BAILEY (4970 26
J.0.SURTEES ET AL (1970) s
J.A.PACKER ET AL (1977 3
S.A.IOANNIDES (1978) 6
R.J.DEWS (1979) 3
P.GRUNDY ET AL (1980) 2
N.D.JOHNSTONE ET AL (1981) 8
FLUSH END-PLATE CONNECTIONS J.R.OSTRANDER (1970) 24
HEADER PLATE CONNECTIONS W.H.SOMMER (1969 20
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11 - 10
CONNECTION TYPE : DOUBLE WEB-ANGLE CONNECTIONS
1 MODE : RIVETED~TO-BEAM AND BOLTED-TO-COLUMN

TESTED BY : W.C.BELL ET AL (1958) U.S.A.
TEST 1ID. ¢ FK-4C

COLUMN : W12X45 FASTENERS: A325- -M19.1D

BEAM : W18X50 M20.6 OVERSIZE HOLES
ANGLE : 6 X & X 3/8 MATERIAL @ G40.21
FY = 2675 KSC

fu = 4528 KSC

MAJOR PARAMETERS ( CM O

LP = 29.2100 LU = 8.2550 LL = B8.2550 TA = 0.9525
GB = 11.4300 6C = 6.5354 CuU = 3.1750 CL = 3.1750
PB = 7.6200 PC = 7.6200 @B = 7.6200

NB = 2 X 4 NC =1 X 4

REMARK 1) HIGH STRENGTH BOLTS USED
2) BOLTS : FY=87.9 KSI., FU=136.6 KSI, RIVETS : FY=34.5 XS1, FU=63.2KS1

NO MOMENT ROTATION NO MOMENT ROTATION
(KG-M> (RADIANS) (KG-M) (RADIANS)
. X 1/1000 X 1/1000

1 0.0 0.00 26 4721.2 44.97

2 308.4 0.57 27 4836.9 48.46

3 485.1 1.01 28 4952.6 51,94

4 661.8 1.45 29 5215.5 56.09

5 827.0 1,89 30 5478.5 60.25

6 992.2 2.33 31 5543.0 63.56

7 1298.5 3.59 32 5607.6 66.86

8 1469.8 3.93 33 5877.9 68.62

9 1641.0 4.27 34 6040.5 72.70

10 1823.8 461 35 6203.2 76.78 coLumn

11 2006.5 4.95 36 6365.9 80.86 ANGLE

12 2172.2 5.24 37 6528.6 84.94

13 2337.9 5.53 SEAM
14 2621.2 6.79 E)

15 2935.9 .06 AREE

16 3171.4 10.91

17 3342.0 13.98 2| -
18 3512.6 17.05

19 3683.1 20.11 b

20 3774.5 24.03

21 3865.9 27.94

22 3957.3 31.85

23 4048.7 35.77

24 4327.1 38.62

25 4605.5 41.48
———- Bd-9. double web-angle

-8, B -5 WY 3MAM - double web-angle EADPBE - BaoBRE

;,804,
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MTERVAED, ANWBORBTCHAT o LELTVE, M- 1MERERLZHRBERLZHAVLBSON-
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DOUBLE WEB-ANGLE CONNECTIONS

5. ¥&¢&%® RIVETED-TO-BEAN ANO BOLTED-TO-COLUMN
8000 i i i i : ! 1 i KIl -10
WRASEYOSER KRN FRERTS @R s, [ )
BAHON-0r BHELERCEREST 5 ENDBELL T3, - ol / i
Or®B. L THEROBEBEWORT ICEATETHD 2 wo | / ]
SEMABARON-0r BUABEA5C EAERAME LT, . 4w e
EWEEDNAROBRRHECET 5ER7— s ORRL B ¥ BRI 1

NGLE :8 X 4 X 3/8
FASTENERS! A325- -M18- 1D -

NOFBBNECERT AL DORBRAY 7 F OERETA - 200
Ko KT7OSSARAVBC LD BERO U-0 rBRFE
ROZYHHoRNIETC. EBF -y 2R LT8O hLES

| PouER AOGEL

9 i 1 I ! I ! 1
a 11 22 33 44 S5 H6 77 88 9% 110

" 3 ~ 3 N
BOXEBEZHEL+HARBESEYORTNICESRAL Z & 8T ROTATION ( X 1/1000 RADIANS )
e o2, COZBRAY 7 FEBHBEVWOERERSR B0, EREE S SR L 3R

. -0, =, [ D
Frurs3 623 88PERETHLEL-T. KEHX e
BERiTLr TR R2b0EEIONS,

MOMENT-ROTATION PREDICTION EQUATIONS C R : X 1/1000 RADIANS )
FRYE AND MORRIS POLYNOMINAL MODEL R = SUM ( AL X ¢ KxBM >xxPI1 X 10%%QI )
XD = 29.210000 G = 13.070840 T = 0.952500
A1 = 1.400148 A2 = 6.438382 A3 = 3.744390 K = 0.000488
P1 = 1 P2 = 3 P3 = 5 Q1 = 0 Q2 = -2 a3 = -2
MODIFIED EXPONENTIAL MODEL
BM=SUM(AIX(1-EXP(-R/(2:I#C))))+ SUM ¢ RKJ X C R - RJO ) ) + BMO
C = 0.85040917E+00 BMO=  0.00000000E+00 NEXP= 6 NLINER= 2
Al = 0.50147103E404 -0.821721B0E+05  0.38249706E+06 -0.76097692E406  0.69445621E+06 -0.23510451E+06
RJO = 35.7700 41.4800
RKJ =  0.87794524E+02 -0.33715552E+02
POWER MODEL : BM = ( RKI X R D / (1 + ¢ R/RO Y*xRN dYx%( 1/RN )
RN = 0.750 RKI = 0.96060149E+03 RMU =  0.5220255BE+04
) ROTATION MOMENT CONNECTION STIFFNESS
(RADIANS) ¢ KG-M ) ¢ KG-M ) X 1000
X 1/1000 EXPRI. POLY. M.EXPD. P.MODEL. POLY. M.EXPD. P.MODEL .

1 0.00 0.0 0.0 0.0 0.0 0.1464E+04 0.5236E+03 0.9606E+03

3 1.01 485.1 1437.0 453.6 696.1 0.1330E+04 0.4048E+03 0.5369E+03

5 1.89 827.0 2462.5 799.9 1102.4 0.9902E+03 0.3909E+03 0.4021E+03

7 3.59 1298.5 3683.6 1466.5 1658.0 0.5150E+03 0.3854E+03 0.2662E+03

9 4.27 1641.0 3999.3 1723.2 1826.8 0.4223E+03 0.3703E+03 0.2331E+403

11 4.95 2006.5 4264.2 1968.7 1976.6 0.3565E+03 0.3470E+03 0.2064E+03
13 5.53 2337.9 4457.0 2161.6 2089.9 0.3151E+03 0.3226E+03 0.1877E+03
15 9.06 2935.9 5298.7 2997.2 2610.8 0.1B53E+03 0.1541E+403 0.1168E+03
17 13.98 3342.0 6025.7 3407.8 3061.1 0.1201E+03 0.4033E402 0.7224E+02
19 20.11 3683.1 6640.9 3607.3 3415.0 0.8510E+02 0.3404E+02 0.4629E+02
21 27.94 3865.9 7211.1 3884.8 3706.3 0.6304E+02 0.3151E+02 0.3005E+02
23 35.77 4048.7 7651.9 4047.3 3904 .4 0.5060E+02 0.9463E+01 0.2137E+02
25 41.48 4605.5 7922.7 4563.4 4014.3 0.4443E+02 0.5075E+02 0.1730E+02
27 4B.46 4836.9 8211.9 4887.3 4122.1 0.3882€+02 0.4358E+02 0.1381E+02
29 56.09 5215.5 8490.1 5214.9  4216.7 0.3422E+02 0.4304E+02 0.1112E+02
31 63.56 5543.0 8731.9 5544.3 4292.2 0.3075E402 0.4547E+02 0.9221E+01
33 68.62 5877.9 8883.3 5779.7 4336.3 0.2880E+02 0.4742E402 0.8208E+01
35 76.78 6203.2 9106.7 6177.9  4397.8 0.2619E+02 0.5005E+02 0.6911E+01
37 84.94 6528.6  9311.3 6594.0  4449.9 0.2405E+02 0.5182E402  0.5912E+01

H-11. Z#F#BAORE—% & RBE RS LUl L 2ETHRR
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