2 Cladldia Cudia JM‘mlg

PLG - 6 e
Z := 3354.375 cm3 Sl adaa
d:=475 cm e
be =25 cm K dagae
tp = 2.5 cm SRS LN WS
ty =12 cm BrJS QN ENY
kg
Fy = 2400 _2
cm
k
F, = 3700 —£
em” 12
Ry = 1.15
E := 2100000 i) J s 11
T ——
Limax = 773.5 cm i gl sl
L2max =229 cm
L3
L3max =229 cm
L + L
2max 3max PR
LOmaX = f =22'cm S balkaaJsh
|
kg
DL = 0.04 il ja o
‘max om
kg e
LL oy = 0.05 —2 N
cm
kg .
WL oy = 0 —= isalom s b



= 333 cm o pala Jsha

lein :
L2min = 80 cm

L3min = 157 cm

L2min + L3min

Lomin = =5 = 118.em DS adan Jsh
kg
DL_. := 0.04 e
min cm
k .
LL. = 0.04 _gz o) s
cm
K
WLnin =0 £ sl Dl b

min

S ofiadly Juae Jaa Sl dpudna 1) 6

Step 1. Compute the probable maximum moment at the plastic hinge, Mp,. in accor-
dance with Section 2.4.3. The value of Z; shall be taken as equal to Zy of the beam
section and the value of Cp, shall be taken as equal to 1.4.

Cpri= 14 S iy
M, = Z-Fy = 8.05 x 10° kg-cm Dl Jumbe JSE Jae 0 i e Sidly Kl
7 ; . ¢,
o R M. = . Sl Jeata Jaa 2
Mpp = CprRy-Mp = 1.296 x 10 kg-cm : » A
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Step 2. The plastic hinge location shall be taken to be at the face of the column; that
is, Sy =0.

ShZZO

Sfidly Juaa S5 Jaa 2 (g3 (59 Apedaarp gau ol

Step 3. Compute the shear force, Vi, at the plastic hinge location at each end of the
beam.

W.

kg R .
max = Lomax (12 Pliax + I'Llpay) + Whipay = 22.442—= G50 x s gkl

cm

Limax = Limax — 2-Sp = 773.5 cm

2My, WL

hm . e . .

Vi = —— + — T 4019 % 107 kg Sl dmie S Jan 2 i 55

L

hmax
kg R .

Winin = Lomin'(1-2PLiin + 1'LLpin) + Whinin = 10428 . G50 x s gkl
Lhmln = leln - ZSh =333 cm

2M Wi Ly

h R o

Viin 1= T + o = 7958 x 10" kg Db Josie S8 e 3 o 5508
hmin

Vi = MV Vimin) = 7958 x 10° kg SOl dumie UK Uae 5 ol 558
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Step 5. Check beam design shear strength:

The required shear strength, V,,. of the beam shall be taken equal to the larger of the
two values of Vy computed at each end of the beam in Step 3.

V,, =V}, = 7.958 x 10* kg BT IE ST

e 90 el Cuaglia dgudae sadidi a8
Mp: 8.05 x 106 kg-cm ) 3 i adaa AN

d)b =0.9

M, = d)b‘Mp — 7245 x 10° kg-cm Aoy Al sl )50 (oled e i



a:=1
d- 2~tf =425
hl =2

hp =d - 2~tf - 2-h1 +2-a=40.5

Vu

1= T~ 1187
06 F Ry

tpwl = max(tpl,tw) =12

a_ =t -02=1

W pwl

cm

cm

cm

cm

cm

cm

cm
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Step 2. Compute the maximum bolt diameter to prevent beam flange tensile rupture.

For standard holes with two bolts per row:

2 RiFy
b R
{, <= 1- =L |- 3 mm
2 RiF,
R, = 1.2
Ryl = 1 3
b 1 fyly
el
Ry F,
-03 + =443 cm
dbf =27 cm

bel 1 RY FY
el 1 -
R¢F,
"OK" if dbf <03+ —= ="OK"
"NOT OK" otherwise

"OK" if (dpp <2.7) ="OK"

"NOT OK" otherwise

(7.6-2)

(7.6-2M)

& Jo g ki



Jﬁd\,\M&J&AJM\Mu@&J&c@uﬁn‘»mjﬁnm:ejdelg

Step 3. Assume a flange plate thickness, f,. Estimate the width of the flange plate,
bg. considering bolt gage. bolt edge distance requirements, and the beam flange
width. Determine the controlling nominal shear strength per bolt considering bolt

shear and bolt bearing:

iy = min
kg
F,p, = 10000 —=
cm
pi=0.3
D,:=LI13
hf =1
ng:=2
Tt-d
£
= b = 5.726 cm
b 4
Ty = 0.55-A Fy = 3.149 x 10° ke
11 = WDy hpTyng = 2,135 x 104 kg
E = 24F e dppetp = 1.62x 107 ke
tpf =25 cm
3 = 24Fdyptop = 5.994 x 10° ke

r, = min(rnl,rnz,rn3) =2.135 x 104

kg

24F pdply
2.4 Fpdyty

(7.6-3)

A490 g ) e LIS

G pad Cladia s

& S Ui (5 5,8 il

T i Qe e

BES I ST

il 355 (Sl e i
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Step 8. Compute F,, the force in the flange plate due to M.

JWI
F, = — {(7.6-7
pr {d+rpj )

Mu

F — 1449 x 10° ke

pr = Tt ol 35 5508

JE 0 slb gy I Al g oS

Step 9. Confirm that the number of bolts selected in Step 4 is adequate.

F
n>—-_ (7.6-8)
Quly
¢, =09
Fpr
Nfreq = 5 = 7.541 o8 ey D 2 se sl gy s
n'Tn
ne:=8 i e sl g s
F
"OKII if l'lf 2 pr = "OK"
q)n'rn

"NOT OK" otherwise
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Step 10. Check that the thickness of the flange plate assumed in Step 3 is adequate:

> i
P F."'b.lrp

t

d)dZ:l

bf =27

D cm

cm
tpf = 2.5

Fpr

bq-Fy by

= 2.236

Fpr

®a'Fybrp

otherwise

"OK" if typ > = "OK"

"NOT OK"

(7.6-9)

Jeail 35 m pe

(LAS\OJ}&_\A\AA'A

O 13 P8 T IS 1o o

Step 11. Check the flange plate for the limit state of tensile rupture.

-Fpr < OpRy
cm
dyp = 2.7
Ap = top bgy = 2:(dpp + 0.3+ 0.2)] = 51.5 em’
R, = FA, = 1.905 x 10° ke
5
¢y Rpyp = 1715 x 10 kg

"OK" lf Fpr < d)n'Rnl = "OK"

"NOT OK" otherwise

(7.6-10)

@CU}.&LALM

e G5 S i



dpg = 2.7

te = 2.5 top = 2.5

pf

3dyp = 8.1

14-min(te, the) = 35

min(20, 14-min(tf,tpf)) =20

C11=9

2:dpp = 5.4

8~min(tf ,t

pf) =20

min(12.5,8-min(te, tpe)) = 12.5

Sl =6
Sl =
Zl =6
L= 2:S) +2:Z + (np — 2)-Cy +2 =80

bfp

=27

Ilf=8

cm
cm
cm

cm

cm
cm
cm
cm
cm
cm

cm

cm

Jual (3,9 J s dpedna 1aida o
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Step 12. Check the beam flange for the limit state of block shear rupture.

-Fprﬂ ¢'nR.'r (7.6-11)

A6 g Croglie F—F-a-Y-1)

(VF-3-Y-1+)
Ri= - #FAg + UpF LA < FF, AL + UpFL A,
Js) clla
UbS =1 g BIF i pa

n

f ) . Ly
AIlVl = 2tpf|:pr - Sl - (? - Osj(dbf + 0.3+ 02):| =314 sz J}QNUALCE"“CL“‘

dbf+03+02 2 o ) i
Antl = 2tpf S f =27 cm U‘“‘S‘—‘MUAMACBACL“
5
RIlle = 06FUAIIV1 + UbS'Fu.AIItl =797 x 10 kg
2 P .
Ang = 2(tprfp) =400 cm A &SE(ELME?L“’
5
Rn212 = 06FyAgV1 + UbS'Fu.AIItl =6.759 x 10 kg
. 5
RnZl = mln(anll,anlz) =6.759 x 10 kg
5
(l)n'RHZI = 6.083 x 10 kg

"OK" if Fpp < dyRypy = "OK"

"NOT OK" otherwise



n

f 2
Ao = 2~tpf~{pr -S| - (7 - 0.5}-(%f +0.3+ 0.2)} =314 cm

Ang =ty by = 28] = (dpp + 0.3+ 0.2)] = 245
5
anzl = 06FuA1'1V2 + UbsFuAnt2 =7.877 x 10
Agya = 2(tpe L) = 400
5
anzz = 06FyAgV2 + UbsFuAnt2 = 6.667 x 10
= mi — 6.667 x 10°
Rppp = min(Rppo1.Rppop) = 6.667 x

d)n'anz =6x 105

"OK" if Fp < ¢p-Rypy = "OK"

"NOT OK" otherwise

n

cm

kg

cm

kg

f 2
A3 = tpf-|:pr -8 - (? - o.5j-(dbf +0.3+ 0.2)} =157 cm

3
Ayg = tpf~[bfp -5 - E-(dbf +0.3+ 0.2)} =38
5
Rn231 = 06FuA1'1V3 + UbSFuAl'lt3 =4.891 x 10

A

gV3 = tprfp =200

5
Rn232 = 06FyAgV3 + UbSFuAl'lt3 =4.286 x 10

cm

kg

cm

ajéab



. 5
Rn23 = mln(Rn231,Rn232) =4.286 x 10 kg
5
¢n'Rn23 =3857x 10 kg

"OK" if Fyp < byRypy = "OK"

"NOT OK" otherwise

. 5
an = mll’l((bn'anl ,q)n'anz,q)n'an:,;) = 3857 x 10 kg

SR (598 ) Jb (B9 J A 1agd B8

Step 13. Check the flange plate for the limit states of compression buckling.

Fpr = ¢'an.‘ (7.6-12)
S| =6 cm Sl (35 4l B gy iy cal S e Alald
KL := 0.65-S; = 3.9
3
be.t
_ Pplpf a ) ._/Ip_
Ip = o 35.156 Ag = bfp-tpf =67.5 ri= A 0.722
g
KL
KL "OK" if — <25 = "OK"

— =5.404 r
"NOT OK" otherwise

p A =1.62x 10° ke

n = Fyhg

P, = 1458 x 107 ke i 335 e e i

"OK" if Fy < yPy = "OK"

"NOT OK" otherwise
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Step 3. Assume a flange plate thickness, f,. Estimate the width of the flange plate,
bg. considering bolt gage, bolt edge distance requirements, and the beam flange
width. Determine the controlling nominal shear strength per bolt considering bolt
shear and bolt bearing:

I-DFFWA.’J
rm =ming 2.4Fdpl; (7.6-3)
14Fuj.,ﬁihfp
dpyy = 24 cm U s Jual (sl oy L
nSW =2 u::‘)d Cladia daxd
2

T dpy 2 .

Albw = PR 4.524 cm T oo o
1000 o s .
Ty i= 34— = 3.406 x 10" ke o 8 U 558 Gl
9.806
4 e e g
thwl = WDy he Ty ng, = 2309 x 10 kg T iR Sl
tw2 = 24 F pdpy ity = 6.912 x 10" kg O O (Sl e e
tow = 1 cm 08 o duatl (35 Cualiun
=24F -d =2.131 104 k

Thw3 = 24 Fy dpy tpw = 2131 % g il (335 (Sl e e

. 4
Thw = mln(rnwl ’rnw2’rnw3) =2.131 x 10 kg
Nyreq = 2 3734 T Juadl (35 8250 (1o g 2wl

Thw
n. =4 T Juadl (35 (sl ey s



3dpy = 72

14min(ty, tyy ) = 14
min(20, 14~min(tw,tpw)) =14

C2 =175

2-dpy, = 4.8

8-min(tW, tpw) =38

min(12.5,8'min(tw,tpw)) =38

5475+ 12+7.5+5=37

5+45+10=20

cm

cm

cm

cm

cm

cm

cm

cm

cm

cm

cm
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