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Steel connections

Results
Connection name : BEP_AS_BCF
Connection ID 1

Family: Beam - Column flange (BCF)
Type: Bolted end plate
Design code: AS4100-1998

DEMANDS
Beam

Description  N*ftop N*fbot N*w  M*w V*v
[kN] [KN]  [kN]  [kN] [kN]

N*fr
[kN]

[kN]

DL 168.38 -168.38 0.00 0.00 62.00

0.00

-100.38

GEOMETRIC CONSIDERATIONS
Dimensions

CHECK 1 - Detailing requirements
End plate width, bi

Bimin = b + 20
=150 +20
=170

bimax = bfc + 20
=125 +20
=145

Bolt gauge, sg
Sgmin = 120

ngax = Min(bfb, bfc - 25*df)
= Min(150/ 1], 125[m1 - 2.5%200mm])
=75

Unit

[mm]

[mm]

Value

140.00

70.00

Pagel

Min. value

170.00

120.00

Max. value

145.00

75.00

Sta.

X

X

References

DG12 Sec. 9.1

DG12 Sec. 9.1

ASI DG12 Table 3

ASI DG12 Table 3

DG12 Sec. 9.1

ASI DG12 Table 3

ASI DG12 Table 3

DG12 Sec. 9.1
DG12 Sec. 9.1

ASI DG12 Table 3

ASI DG12 Table 3

DG12 Sec. 9.1

ASI DG12 Table 3



Edge distance, ae [mm] 35.00
aemin = 30

Aemax = 2.5%d;

=2.5%20

=50
End plate thickness, ti [mm] 16.00
Bolt diameter, df [mm] 20.00
Beam size (unhaunched) [mm] 300.00
Clearence, top spo [mm] 65.00
Clearence, bottom spo [mm] 65.00

CHECK 22 - Transverse stiffeners
Plate width, bs [mm] 54.00

by, = (bfb - twb)/z-o
=(150/11] - 6.5/111)/2.0
=71.75

by = (bw/3.0) - (t./2.0)
= (150 /3.0)- (6 /2.0)
=47

bsmax = (bfc - twc)/ZO

= (125/1m] - 6/1])/2.0
=59.5
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30.00

16.00

20.00

200.00

40.00

40.00

47.00

50.00

40.00

610.00

610.00

75.00

75.00

59.50

ASI DG12 Table 3

DG12 Sec. 9.1
DG12 Sec. 9.1

DG12 Sec. 9.1

ASI DG12 Table 3
ASI DG12 Table 3

ASI DG12 Table 3

ASI DG12 Table 3

ASI DG12 Table 3

ASI DG12 Table 3
ASI DG12 Table 3

ASI DG12 Table 3

ASI DG12 Table 3

ASI DG12 Table 3

ASI DG12 Table 3
ASI DG12 Table 3

ASI DG12 Table 3

ASI DG12 Table 3

ASI DG12 Table 3

ASI DG12 Table 3
ASI DG12 Table 3

ASI DG12 Table 3

ASI DG12 Table 3
ASI DG12 Table 3

ASI DG12 Table 3

DG. 12 p. 62

DG. 12 p. 62

DG. 12 p. 62

DG. 12 p. 62



Plate length, ds [mm] 212.00 97.20 232.00 + DG.12p.62

d, = 1.80%*Db,

=1.80*54

=97.2 DG. 12 p. 62

d, = 0.50*d,

=0.50*250

=125 DG. 12 p. 62

dsmin = Min(115 , dg, dy)

=Min(115 ,97.2 , 125 )

=97.2 DG. 12 p. 62
Plate thickness, ts [mm] 10.00 4.50 - + DG.12p.62

tsmin = O-S*tfb

=0.5%9

=4.5 DG. 12 p. 62

DESIGN CHECK
Verification Unit Capacity Demand Citrl EQ Ratio References

CHECK 2 - Capacity of flange welds to beam
- Full penetration butt welds - no design check necessary
CHECK 3 - Capacity of web welds to beam

Web fillet weld shear capacity [KN] 275.65 62.00 DL 0.22 Handbook 1 Sec. 4.5,
Cl9.7.3.10
OV, = $*0.6%f,,*0.7071*t,*k,
=0.8*%0.6*480 *0.7071*6 *1
=0.977 Handbook 1 Sec. 4.5

OV =2 * (dpvu*La)

=2%*(0.977 *141 )
=275.654 Cl9.7.3.10
Web fillet weld axial capacity [KN] 275.65 230.96 DL 0.84 Handbook 1 Sec. 4.5,
Cl9.7.3.10
Ov., = $*0.6%f,,*0.7071*t,*k,
=0.8%0.6*480 *0.7071*6 *1
=0.977 Handbook 1 Sec. 4.5
OV =2 * (dvu*la)
=2%*(0.977 *141 )
=275.654 Cl9.7.3.10
Ny = 0.9%f,, *tup *Lue
=0.9%280 *6.5 *141
=230.958 DG12 Sec. 9.3
CHECK 4 - Capacity of bolts at tension flange
Top bolts moment capacity [KN*m] 73.63 49.00 DL 0.67 CI.9.3.2.2,
DG12 Sec. 9.4
(I)Ntf = (I)*As*fuf
=0.8%244.794 *830
=162.543 Cl.9.3.2.2
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d)Mbt = 2*¢Ntf*2di
=2%*162.543 *226.5
=73.632

M* 0 = Min(N**(dy - ), 0.25*M*)

= Min(0[ 1/ |*(300/ 11| - 9 11), 0.25%49 )
=0

M*eq = M* + M*

=49 +0

=49

CHECK 5 - Capacity of bolts in shear

Bolts shear capacity [KN] 185.24
d)Vb. = Min(0.9*3.2*d*t*f,, 0.9*a., *t*f,)
= Min(0.9%3.2*20 *16 *410 ,0.9%104 *16 *410 )
=377.856
OVie = Min(0.9%3.2*d*tr ¥ f, 0.9%a, *trc*fuc)
= Min(0.9*%3.2*%20 *9 *410 ,0.9%5069 *9 *410 )
=212.544
k.=1.0
(I)an = (I)*O-Gz*fuf*kr*(nn*Ac)
=0.8%0.62*830 *1%(1*224.982 )
=92.62
(I)Vdf = Min(Min((I)me (I)Vb\): ¢Vbc)
= Min(Min(92.62 ,377.856 ), 212.544 )
=92.62
(I)Vfb = ncw*(¢vdf)
=2%(92.62 )
=185.241

CHECK 6 - Capacity of end plate at tension flange
End plate tension top flange capacity [KN*m] 72.47

an = O.S*(bi*sg)u2
= 0.5*(140( 11 *70] 1)
=49.497

1/2

Y, = 0.5%b*(d*(1/s, + 1/an) - 0.5) + 2/s.*(da * (s, + @n))

= 0.5%140( 111 *(226.5/ 1 *(1/601mm | + 1/49.497
=1258.17
2
M, = 0.9%F,*t, *Y,
=0.9%250 *16//1m*1258.17
=72.471
M* a1 = Min(N*¢*(dy, - te), 0.25*M*)
= Min(0/111*(300 11| - 97 ]), 0.25*49 )
=0

)-0.5) +2/70
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*(226.5

62.00 DL

49.00 DL

*(60

0.33

0.68

DG12 Sec. 9.4

DG12 Sec. 9.4

DG12 Sec. 9.4

Cl.9.3.2.1,
DG12 Sec. 9.5

DG12 Sec. 9.5

DG12 Sec. 9.5

Cl.9.3.2.1

Cl.9.3.2.1

DG12 Sec. 9.5

DG12 Sec. 9.5

DG12 Sec. 9.6,
DG12 Sec. 9.4

DG12 Sec. 9.6

)
DG12 Sec. 9.6

DG12 Sec. 9.6

DG12 Sec. 9.4



M*eq = M* + M*axia\
=49 +0
=49 DG12 Sec. 9.4

CHECK 7 - Capacity of end plate in shear
- No bolts outside tension flange - check not required
CHECK 12 - Local yielding of column web at beam compression flange

Column web yielding at beam bottom flange [KN] 253.26 168.38 DL 0.66 DG. 12 p. 65,
DG. 11 p. 22,
DG. 12 p. 45

by =ty
=9 DG. 12 p. 65
=1 DG.11p. 22

DRuy = 0¥ (bac + 5.0%t*C, + 5.0%t*C) *t, ¥ 1.25F .,
=0.9%(9] 11| +5.0%16/ 1 [*1 + 5.0%9 1111 *1)*6 1111 1*1.25%280
=253.26 DG. 12 p. 45

CHECK 13 - Column web crippling at beam compression flange

Column web crippling at beam bottom flange [KN] 209.61 168.38 DL 0.80 DG. 12 p. 65,
DG. 11 p. 26

by =ty
=9 DG. 12 p. 65

5

ORue = (B*0.8%t,0 V(1 + 3*(b,/d)*(tue/te) )*((200000 (1177 *Fyo ¥t /tue)

= (0.75*0.8%6/ 1 *)*(L + 3*(9/mm1/250( mm ) *(6] /9] mim ) ) *((200000 *280 *9[11m)/

6 )1/2

= 209.605 DG. 11 p. 26

CHECK 14 - Column web compression buckling

Column web compression buckling [KN] 261.37 168.38 DL 0.64 DG.11p.28
bsc = tfb
=9 DG. 12 p. 65

bye = by + 5.0%t; + 5.0%t;. + ds
=9 +5.0*%16 +5.0%9 +232
=366 DG. 12 p. 49

ch = bbc*twc

= 366(1]*6

=2196 DG. 11 p. 28
1/2 1/2

Ao = (2.5%(d. - kctop - kbottom)/tu)* (k) *(f,ue/(250 )

= (2.5%(2500 - 91 - 9 )6 )*(1) 2+ (280 /(250 N2

=102.302 DG. 11 p. 28

2
O, = 2100* (A, - 13.5)/(A, - 15.3*A, + 2050)
=2100*(102.302 - 13.5)/(102.302° - 15.3*102.302 + 2050)
=17.03 DG. 12 p. 49

o, = 0.50 DG. 12 p. 49
A=A+ aL*a

=102.302 + 17.03*0.5
=110.817 DG. 12 p. 49
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1 = Max(0.00326* (A - 13.5), 0)
= Max(0.00326*(110.817 - 13.5), 0)
=0.317 cl.6.3.3

£=((1/90) +1+m)/(2.0%(A/90) )
= ((110.817/90)" + 1 + 0.317)/(2.0%(110.817/90)?)
-0.934 DG. 12 p. 49

o= g*(1- (1- (90/(e*A)) )
=0.934*(1 - (1 - (90/(0.934*110.817)))"")
=0.472 DG. 12 p. 49

ORiey = 0.90% 0L *K* Ay Fipe
=0.90%0.472*1*2196 *280
= 261.366 DG. 11 p. 28

CHECK 15 - Column web panel in shear

Column web panel in shear resistance [KN] 210.47 100.38 DL 0.48 DG. 11p. 29
ON; = 0.9*f,*A, *k
=0.9*260 *3697 *1
= 865.098 DG.11p. 29
ky=1 DG. 11 p. 29

ch = (dc - tfctop - tfcbot)*twc
= (250 11- 9[- 911 )*6
=1392 DG. 11 p. 29

OV = ¢*(0.6%fuc* Auc) *ky
= 0.9%(0.6*280 #1392 )*1
=210.47 DG. 11 p. 29

CHECK 22 - Column with transverse stiffeners at tension flange
Column flange local bending at beam top flange [KN] 134.07 81.73 DL 0.61 CI.9.3.2.2,
DG12 Sec. 9.4

an = 0.5%(b*s,)"”
=0.5*(140 111 %70/ 11)
=49.497 DG12 Sec. 9.6

1/2

Yo = 0.5%bi*((daa/an) + (dua/sp)) + 2.0/5,*(dai* (@ + 5,))

= 0.5%125 111 *((226.5/111/49.497 1) + (226.5 111/60[ 111)) + 2.0/70 11 *(226.5( 11111 *(49.497 11 +
60/11111))) Flange doubler is not present in
=1230.54 this example but RAMCON DG.12p. 63

M= 7t + £ A incorrectly calculates as "20 mm".
ctd = ycf tfc + yd t C

= 0.9%(260 *97 + 250 720)1)*1230.54

DG. 12 p. 51
e This value uses flange doubler
tf = s Tuf - . .
08244794 %8 thlck_ne_ss which is not present
- 162.543 and is incorrect. Cl.9.3.2.2
¢Mbt = 2*¢Ntf*2di
= 2%162.543(11*226.5
=73.632 DG12 Sec. 9.4
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meeshant.jhaveri
Oval

meeshant.jhaveri
Line

meeshant.jhaveri
Oval

meeshant.jhaveri
Callout
Flange doubler is not present in this example but RAMCON incorrectly calculates as "20 mm".

meeshant.jhaveri
Oval

meeshant.jhaveri
Callout
This value uses flange doubler thickness which is not present and is incorrect.  


Top flange yield capacity

Top flange end weld capacity

OMe = 1.11*GM,,
=1.11*73.632

=81.732
[KN] 252.72

A, = 2.0*b,*t,
=2.0*54 *10
=1080

ORgs = 0.90%f,*A,

=0.90*260 *1080
=252.72

an = 0.5%(b*s,)"”

= 0.5%(140 11 1*700 1)
= 49.497

Y. = 0.5%by*(dur/an) + (2.0/5,)*(di*(ay + 0.75*s,) + 0.5%(s,,)) + 0.5%s,
= 0.5%125 1111 *(226.51111/49.497  11111) + (2.0/70]111111)*(226.5

(601 1mT)) +0.5%70

=983.962

*(49.497

2
(I)Mct = 0.90*fvcf*tfc *YC
=0.90*260 *9
=18.65

’¥983.962

ORr = OM./(ds, - t)
=18.65 /(300 -9 )
= 64.089

bsc = tfb
=9

¢.=0.5
ORue = O* (bye + 2.0%t*c, + 6.0%k.*C) *tuc*Frew

=0.9%(9 +2.0*16 *0.5 +6.0*%9
=78.624

*0.5)*6/ 111 [*280

[KN] 130.25
OV = $*0.6*f,, ¥0.7071*%t,*k,
=0.8*0.6%410 *0.7071%6/ 1 *1

=0.835

L, = Min(4.0%(b, - 15
= Min(4.0%(54/ | - 15
=156

), 4.0%(d, - 15 )
), 4.0%(212 -15 )

(I)Rﬂw = (I)Vw*l-w
=0.835
=130.251

*156

an = 0.5*(bi*sg)1/Z
= 0.5*%(140(1m1*70[11m1)
=49.497

12
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104.30 DL

+0.75*%60

104.30 DL

) +0.5%

0.41

0.80

DG. 12 p. 61

DG. 12 p. 61,
DG. 12 p. 41

DG. 12 p. 61

DG. 12 p. 61

DG12 Sec. 9.6

DG. 12 p. 41

DG. 12 p. 41

DG. 12 p. 61

DG. 12 p. 65

DG. 11 p. 22

DG. 12 p. 44

Handbook 1 Sec. 4.5

Handbook 1 Sec. 4.5

DG. 12 p. 61

DG. 12 p. 61

DG12 Sec. 9.6



Y. = 0.5%bi*(dur/an) + (2.0/5,)*(di*(ay + 0.75*s,) + 0.5%(s,,)) + 0.5%s,

= 0.5%125/ 111 |*(226.5[111111/49.497 1)) + (2.0/70

(607 1mT)) +0.5%70
= 983.962

OMq = 0.90*F,*t,. *Y,
= 0.90%260 *9)*983.962
=18.65

d)th = d)Mct/(db - tfb)
= 18.65 /(30011 -97mm])
=64.089

bsc = tfb
=9

c.=0.5
ORwe = 0¥ (bse + 2.0%t*c, + 6.0%K *Co) *tuc *fyew

=0.9*%(9 +2.0*16 *0.5 + 6.0%9
=78.624

Global critical strength ratio

NOTES
- Unsuitable steel beam grade for recommended detailing, should be grade 300 or grade 350.

)*(226.5[11111*(49.497

*280

0.84

Distances from centre of beam compression flange to centre of bolt row

NOTATION
Ac Minor diameter area of the bolt
aemax:  Maximum edge distance
aemin:  Minimum edge distance
Aey: min (ae2, ael-1)
an: Tension flange external yielding line distance
An: Net area of the cross section
As: Tensile stress area of the bolt
Asn: Net stiffener area
Awc: Area of web resisting shear force
Qg Compression member factor
Olp: Compression member section constant
Olc: Compression member slenderness reduction factor
Boe: Distance dispersion line
by Beam flange width
brc: Column flange width
bi: Plate width
Bimax Maximum plate width
Bimin: Minimum plate width
bs: Stiffener width
Dsb: Minimum stiffener width at beam side
bsc: Minimum stiffener width at column side
bsc: Stiff bearing dimension
Dsmax Maximum stiffener width
(o Continuing column
d11:
ds: Dispersion distance
db: Bolt diameter
de: Depth of cope
de: Column depth
dr: Nominal bolt diameter
ds: Length of stiffener
ds: Minimum stiffener length
ds: Minimum stiffener length
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+0.75*60

) +0.5*

DG.

DG.

DG.

DG.

DG.

DG.

12 p. 41

12 p. 41

12 p. 61

12 p. 65

11p. 22

12 p. 44



dsmin:  Minimum stiffener length

€ Compression member factor

n: Compression member imperfection factor

fuc: Tensile strength of supporting member

fur: Minimum tensile strength of bolt

fuic Tensile strength of component

fuw: Tensile strength of supported member web

fye: Yield stress of supporting column web/wall

fyet: Yield stress of column flange

fyew: Yield stress of column web

fya: Yield stress of any flange doubler plate present

fyi: Yield strength of component

fys: Yield stress of the stiffener

fyw: Beam web yield stress

fywe: Yield stress of column web

Ke: Distance on column section from outer face of flange to inner termination of root radius
kcbottom: Distance on column section from bottom outer face of flange to inner termination of root radius

kcstop:  Distance on column section from top outer face of flange to inner termination of root radius
ks: Section form factor

Kn: Factor

ke Reduction factor for lap splice connections

lw: Fillet lenght

Lw: Total weld group fillet length

Lwt: Distance from radius to inside face of tension flange to mid-depth of beam along end plate
A Slenderness

Ao Modified compression member slenderness

M*: Design bending moment at connection

M*aia:  Equivalent design moment
M*eq:  Equivalent design moment

New: Number of bolts in compression

Nn: Number of shear planes with threads intercepting the shear plane
N*: Flange force due to tension/shear

o: Capacity factor

OMy:  Design capacity of beam section at tension

OMe:  Design capacity of column section at tension

OMua:  Design capacity of column flange section at tension

OM«s:  Design capacity of column section at tension

ONs: Design section capacity in compression

ONy: Design tensile capacity for bolt

ORw:  Design buckling capacity of stiffener and web acting together

ORy: Tension flange capacity

ORws:  Tension stiffener capacity

ORmw: Tension flange capacity at web

ORwe:  Column web crippling at beam compression flange capacity

ORw:  Tension web capacity

ORw: Yielding of column web at beam compression flange

OVe: Shear in plate capacity

OVin: Design capacity in shear for bolt with threads included in the shear plane
Ova: Design capacity of fillet weld per unit length

OV Design capacity of fillet weld

OMy:  Capacity of bolts at tension flange

OMy:  Design capacity of end plate at tension flange

ONy: Design capacity of bolt in tension

ONw:  Beam web axial capacity

OVue:  Design capacity related to local bearing or end plate tearout in the supporting column flange
OVt Design capacity related to local bearing or end plate tearout in the end plate component (single bolt)
OVar: Design capacity of a single bolt in shear for the strength limit state

OVi: Design capacity of bolts in shear

OVio: Design capacity for a single bolt threads included

Sg! Bolt gauge (horizontal spacing between two columns)
Sgmax.  Maximum bolt gauge

Sgmin: Minimum bolt gauge

Spi Internal distance from bolt centre-line to face of flange at tension flange
Xd;: Sum of bolt lever arms

ta: Thickness of any flange doubler plate present

tn: Beam flange thickness
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tie:

trebot:

tfcto p .

ti:
ts:

tsmin:

tw:
twb:

twe:

Thickness of the column flange
Column bottom flange thickness
Column top flange thickness
Connector thickness

Thickness of stiffener

Minimum stiffener thickness

Weld fillet weld size

Beam web thickness

Supporting column web/wall thickness
Unstiffened yielding line pattern factor
Yielding line pattern factor

Factor related to yield line pattern
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