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8.  The roof pressure coefficient GC,s, when negative in Zone 2 or 2E, shall be applied in Zone 2/2E
for a distance from the edge of roof equal to 0.5 times the horizontal dimension of the building
parallel to the direction of the MWEFRS being designed or 2.5 times the eave height, 4., at the

windward wall, whichever is less; the remainder of Zone 2/2E extending to the ridge line shall use
the pressure coefficient GC,r for Zone 3/3E.
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NOTE 1 In configuration b two cases should be considered depending on the sign of pressure coefficient

NOTE 2 In configuration ¢ the first cue is the cge of the manopitch roof, the second and all following ¢;. are
the ¢, of the troughed duopitch roof.
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— Dimensions

Outzide Width [B']
Thickness [t]
Radius [r]

Lip Depth [C']

Angle of Lip[ a]

Outzide Height [A']
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“There shall be no drift limit for single-story structures with interior walls, partitions, ceilings, and exterior wall systems
that have been designed to accommodate the story drifts. The structure separation requirement of Section 12.12.3 is

_ not waived.
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Deflection check (lateral deflection limits)

Type of Building Limits
INDUSTRIAL BUILDINGS
(a) Steel sheeted walls, h/150

no cetlings, no internal
partitions against external
walls or columns, no gantry
cranes

(c) As in 1{a) but with external | A/250
masonry walls supported
by steelwork

Vo ciS3ba,sn Lok b 51018 oo ol 00 iS5k 053 Lol LU 3l eslizal gl w0 s 0 i J 1S g
Jsdor St 13U el ol 514 S A Jlo il s ofid G sl Jto 4yl a5 b o3 el el JLo
.CMN‘O.LLJ;CMA}.:; MLL}'J’»"TMJ|J1J

Table 4.1.7.1.
Importance Factor for Wind Load, Iy
Forming Part of Sentences 4.1.7.1.(1) and (3)

Importance Factor, Iy ﬁ
Importance Category
ULS SLS
Low 0.8 0.75
Normal 1 0.75
High 1.15 0.75
| Post-disaster 1.25 0.75




Vo JJ&)J)‘J'_:Q‘ ffj‘ aJ\.AT Cewd M&L@J&Js—:&: (sl u_elS LSJbJ'.’ o ck.u)b C@m\ g_,\.i]..a .EBJC,.@} a
235 oy
s Al e dll 00 5L Co w Oles o3l > lb (glie (Bl anils as o5 axllsesk
To convert 5o year service wind force to 10 year service wind force it is multiplied by 0.7, as the equation says, and
other gravity loads; D and o.gL are also added.
5o in a nutshell we create fellowing load combinations in ETABS to check our drift:-
DRIFTWx1 = D+o.5l+o.7Wx
DRIFTWx2 = D+o.5l-0.7Wx
DRIFTWYy1 = D+o.gl+o.7Wy

DRIFTWy2 = D+o.gl-a.7Wy

For seismic drift, as discussed earlier, we do not need any combination, drift will be checked just on EQx and ECy
load cases only.

Sgdoslital e 8 flow 51Kl Gl o gl J S s Wa- o Bl o 8 b s ol

Deflection check (Rafter deflection limits)

Type of Building Deflection Comments
and Load Limit
INDUSTRIAL BUILDINGS
(a) Dead Load L360 | For roof pitches > 3°
(b) Live Load L1240
(¢) Wind Load L/150
Joint OutputCasze | Caselype u uz2 u3
Text Text Text cm cm cm
261 i CASE 1 LinStatic 3.86495E -0, 0057 28 0007318
2R1 Wi CASE 2 LinStatic 2554177 0018109 0028369




{Defelection,,;,; = 0.028 x 150 = 4.2} < (L = 2000 )0K

Joint OutputCasze | Caselype ui uz 3
Text Text Text cm cm cm
273 DEAD LinStatic 0.00071 34 0.037551 -4.335179

{Defelectionpgap = 4.33 X 360 =~ 1559} < (L = 2000 )0OK

Joint OutputCasze | CaseType u1 uz u3
Text Text Texnt cm cm Cm
273 Lr LinStatic 0000079 0026041 -2 373201

{DefelectioanE ROOF — 2.37 X 240 = 569} < (L = 2000 )OK
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The report also includes temperature

=L, + (R -R,-R;-R)L

max ‘allow data for numerous cities. (This data is

where: reprinted in Appendix B of the complete

L, .= maximum length of a building paper. For the complete paper, please see

ax X . e www.modernsteel.com or the 20035
\«'\'rlth no Expanbl()n ]Ulntf‘: or

NASCC Proceedings at www.aisc.org.)

between expansion ]()ll’lts T, is the temperature exceeded only 1%

R, =0.15, if the building is heated and of the time during summer months; T,
air-conditioned the Ir;reaI; .temperature d51?11tghthf normal
_ . . P . construction season; an " e Empera-
R2 =0.33, 1f the bu11clmg 1‘? unheated ture exceeded 99% of thé time during
Rg, = .25, if columns are fixed base winter months. The design temperature
R-—i =0.25, if the building has substan- change} is the largf&r of the two tempera-
tially greater stiffness at one end tures differences either (T,-T,) or (T,,-T)).
/ R Rather than consulting the above val-

L.y = allowable length from Fig. 1

ues, many engineers use a temperature

As a general rule, expansion joints change of 50 °F to 70 °F for enclosed
heated /air-conditioned buildings.

600

/!

E Rectangular

w 500}— Multi-framed

w Configuration with

‘:c_: Symmetrical Stiffness

o

= 400— Nonrectangular

=l Configuration

@ (L, T..UType)

o 300

=

a Any
%\ 200— Materia|
5

e’

:t‘ 100]

I I I I I
10 20 30 40 50 60 70 80 80

DESIGN TEMPERATURE CHANGE (F*)

Fig. 1: Maximum allowable building length without expan-
sion joints for various design temperature changes.
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DIN-G31 10.9 9 8.8 o35 og)y mad g 2lgd LngS L pr sl gy
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{ (1111
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3.5

b1} 22 26 30 34 38 42 46 50 54 60 66
b(2) 28 32 36 40 44 48 52 56 60 66 72
dwmin | 11.6 15.6 17.4 20.5 22.5 25.3 28.2 317 336 38 42.7
cmin 0.15 0.15 0.15 0.15 0.2 0.2 0.2 0.2 0.z 0.2 0.2
k 5.3 6.4 7.5 8.8 10 11.5 12.5 14 15 17 187
s 13 17 19 22 24 27 30 34 36 41 46

L 35-120 | 40-120  45-120 | 50-120 50-120  60-180 | 60-180  60-180  70-180 90-180 90-180

DIN-033 10.9 98-8 035 og)y plas 153Usd 5l aay

2 2.3 2.5 2.3 3

P 1.25 | 1.5 | 1.75 2 3 33
k 5.3 6.4 7.5 8.8 10 11.5 12.5 14 15 17 18.7
s 13 17 19 22 24 27 30 34 36 41 46
amax| 3.75 | 4.5 | 5.25 ] 6 7.3 7.5 7.3 9 9 10.5

L | 30-80  30-60  30-60 | 30-80 | 30-100 | 50-100  50-100 | 50-100  50-100 | 50-100  50-100

DIN 934
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P, - 0.02M,C,
h,
where:
M, =R ZF,
C, =10

h,= distance between flange centroids

s N 7 . b L
L '_._ 1:‘.'"._“‘0 L e
HO
']:
o i -

1

|

‘ Angle brace to underside

I of top flange of adjacent
F beam (capable of resisting
2% of the flange force)

Lateral support for the beam

0.02M, x C; 0.02 x (1.1 X 3262 X 2400)
br = =
h, 83

~ 2075 Kg

:QJ«\.»&\;:’-&S@U.:JLSOXS&&j\édbyﬁa\ﬂh{

Kl
Amax = —— that 1132 =1.85cm
min



1x 80
max — 154 ~

%
Fy
F.. = [0.658%|.F,

m%E B m? %X 2.05 X 10°

fe=—= (52)2

= 7482 Kg/cm?

2400
F, = 0.658m] X 2400 = 2098 Kg/cm?

@ X Py =@ X Fy.Ay =09 x 2098 x 4.75 = 8970 Kg — (8970 Kg) > 2075 0K

Loy diw Jlail slezma pad (pusd
Pu = @ X an X Ab
| 2075 L em?
- = =~
b= 0.75 x 045 x 6000 ™
md?
Ay = e - use Mg
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(a) Round HSS. (b) Rectangular HSS.

Fig. 5-4. End-plate connections.
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25 TON CAPACITY

Joi 2> Jloo i 2150
S 2 o e b e 8 S oY aade Ll 5o cen e a1 Jle S5 s Jol U sl bl

.V.:A)

50,000 LBS.

H=7'-0 K=3'9 M=3-3 N=3-4 TROLLEY WT. = 12,500 LBS.
SPAN WHEEL A B c D o RECOM. NET WT. WHEEL
(Ft.) BASE RAIL (Lbs.) LOAD (Lbs.)
50 13'-0 6'-9 Il g8'-3 g'-10 1'-3 0% 48,100 42,100
60 13'-0 6'-9 11 8'-3 g8'-10 1'-3 60+ 55,100 44,200
70 13'-0 6'-9 11 8'-3 8'-10 1'-9 80+ 63,800 46,500
80 13'-0 7'-0 | 8'-3 8'-10 2'-0 8O¥ 72,200 48,900
90 13'-0 7'3 i 8'3 8'-10 2'-3 100# 85,300 52,400
100 14'-6 7'-6 1"-0 9.0 9'.7 2'-6 100+ 95,500 55,200
‘—O—‘ SPECIFY DIRECTION
I epaml
—f 3" MIN CLEARANCE LINE — :— : "

[ FLOOR LINE

FACE OF

BUMPER

[FREE SPRING)

I
AT

MAX. HOOK HEIGHTI:‘jI N

I_ FLOCR LINE

Y A



Crane Column C to C Distance S =
= Sr er | .
5. St | |
L
SECTION
PLAN — 2 WHEEL
Crane rated capacity Wi
Bridge weight W, - —ta
Trolley + hoist weight Wi, | |
Bridge wheel spacing S i i
Max. static wheel load by vendor ~ Ppayy . i " i
Crane bridge span Sr . i % i
Min. hook approach-left SL i i
Min. hook approach-right Sr 3 | =) i N
Crane runway beam span L +— #“T_‘ﬁijm ‘Lg
Runway CL to col CL dist-left e .
Runway CL to col CL dist-right er B
Crane column C to C distance S+ 2e

CASE 1 HOOK AT ONE SIDE

:c‘)b )



Crane Load Calculation

Crane runway + rail selfweight Rew = (Uy + U, ) xB
Wheel load by bridge selfwei Ppr = Wy / 4 wheel
R, = 1500 Kg
12500 x 0.455
b = 2 ~ 1420 Kg
Vertical Load
Case 1 Hook at One Side
Min. hook aproach Smin = Min (34, S2)
Max wheel load by calc Prace = [(W AWy XSSl 5,12 wheel+P,,
Max. wheel load by vendor maxy =
Max static wheel load Pmax = Max (Pmaxv » Pmaxc)
Min wheel load Pmin = [(WctWin)XSnin/S/)/2 wheel+Py,

3[ _ 3"

3,_6,,—>Smin=3><30+3><2.5=97.50m

Smin = min{

Prax = 46500 X 0.455 = 21157 Kg

97.5

(25000 + 5687) x
2000 — 0.5 x (80 + 50) 29400
Prin = > (80 +50) +—— = 8123Kyg

:c‘* ay



Reaction on runway support Ry = Pmax (1 +(B-s)/ B) + Ry,

Ry = PhnaxS /B + Ry
Pmin(1+ (B-s)/ B) + Ry,
Ry = Pnins /B + Rgy

A
(i
"

>
n

Point moment to column center Rixegr

MQ - szeﬂ

=
(%]
I

Raxe

Md - R4KEL

6—3.9)

R1=21157><<1+( c >+1500z30000Kg

3.9
R, = 21157 X =+ 1500 ~ 15000 Kg
(6 —3.9)
Ry = 8123 x (1 +————) + 1500 = 12500 Kg

3.9
R, = 8123 x e + 1500 = 6800 Kg

Tractive Load
Hy = 0.2 Max wheel load
Hir1=Hy3 = Hy (1 + (B-s)/B)
Hi»=Hiy = Hys/B

H, = 0.2 x 46500 x 0.455 ~ 4230 Kg

(6 —3.9)
HtT'l = HtT‘3 = 4230 X 1 + T = 5700 Kg

:c‘* v



3.9
Hiry = Hery = 4230 X == = 2750 Kg

Side Thrust Load

Crane side thrust load calculated by = QOption 1

He = 0.2 (Lifted Load+ Trolley/Hoist Wt)

Hst1=Hstz = Hg (1 + (B-s) / B)
Hstz=Hsts = Hyts /B

H, = 0.2 x (25000 + {12500 x 0.455}) ~ 6140 Kg

(6 —3.9)
Hyy = Hyey = 6140 x { 1+ ———— | ~ 8280 Kg

3.9
Hytz = Hyzy = 6140 X —= = 4000 Kg

by o ol blae gla S (oS o dlesledd Jie s ST (655 2 1) el aalms B SO sldesll WS

A sl gt aculse SAP 15l £ Lugla oSl gsldae 1o

:c‘* ¢
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CLICrane
Beam

3/45

Max Bending Moment Case

P [ 5\2
Mmax:— L-—
2 L\ 2J

P 3.9
(Mmax)X = m X (6 - —> ~ 1.37 X Py

3.9\?
Mppox)y = X (6 — —) ~ 1.37 X Py,

2X6
Crane Load for Design per AISC LRFD 13th Ed

Wheel load by bridge selfwei Py = Wy, /4 as dead load
Wheel load by lift load + trolley Pt = Prax - Py as live load

Max factored ver. load /wheel P, = 1.2xP, + 1.6 x Py impact not included
Max factored hor. load /wheel Pn =Hx16/4

=
|

(M 102) x X a(impact)+1.2xUxL?/ 8
Factor bending moment y-y axis M, = (M”mx)},
P, [1+ (L - s) /L]xa(mpact)+1.2xUxL/2

Factor bending moment x-x axis

Factor shear along y-y axis V,

load impact factor o =1.25



12500 x 0.455
Pbr = 4

~ 1420 Kg
Poax = 21157 Kg
Py = Ppox — Ppr = 21157 — 1420 = 19737 Kg

P, = (1.2 x 1420) + (1.6 X 19737) ~ 33283 Kg

H, = 6140 Kg
6140 x 1.6
Yy = —————— = 2456 Kg
4
Runway beam + rail selfwei U= Us+ U Kg/m

U= 250 Kg/m

1.2 X 250 x 62
2

M, = (1.37 x 33283 x 1.25) + ( ) = 62397 Kg.m

M, = 1.37 X 2456 = 3365 Kg.m

6—3.9) 12x250Xx6
V, = 33283 x 1.25 X {1 +—¢ }+ > ~ 57065 Kg
M, 62397 x10%2 05
09XZ,XF, 09x5767 %2400
M, 3365 x 102
~ (0.14

0.9 X Zy, X F, 0.9 x 1146 x 2400

0.5+ 0.14<10K

¥ d) 2



Check Runway Beam Deflection Code Reference
Crane serviceability criteria based on

CISC Guide for the Design of Crane-Supporting Steel Structures 2nd Edition

AISC Design Guide 7: Industrial Buildings-Roofs to Anchor Rods 2nd Edition

CMAA 70-04 Specifications for Top Running Bridge and Gantry Type Multiple Girder Electric

Overhead Traveling Cranes

CMAA crane service class Class C Moderate service
Ver deflection limit (no impact , max wheel load) B, = L/ 600
Hor deflection limit (no impact , 10% max wheel load) B, = L/ 400
Runway beam span L cLICrane
Bridge wheel spacing s Beam
P P
a a S‘ a
|
A | AN
1/28 1/28
¥
L
Max Deflection Case
ax deflection at center max = 24 E 1
Vertical Deflection
Unfactored max ver. wheel load P [ Kg / perwheel] impact factor NOT included
@ ) 46500 x 0.455 x 105 x (3 x 6002 — 4 x 1052) 0.285 < 600 oK
— = U. cm -
maxsx 24 X 2 X 10° X 168162 600
1535 x 105 X (3 x 6002 — 4 x 1052) 600
(Aax)y = ~ 0310cm < — 0K

24 x 2 x10°%x 11258 400

:c‘* v



Section Hame

Section Motes

Modify/Show Hotes...

— Properties

Section Properties... I

Property Modifiers —
Set Modifiers... |

[

Material
{ + || a3g2Ry50

=]

— Dimenzions

Outzide height [£3]

Top flange width [ 2]

Wwieb thickness [ bw ]

Top flange thickness [t

Battom Hange width [E2b ]

Bottom Hange thickness [ th ) |2- ]

———
e
—
—

TSl

25}

Cancel |

—=

Digzplay Color

-

B dlem 5 plai

:c‘P A



Ogligd

Wlas 5 fpiomes AL o Sl Tl 5 el VY (5 0e 5 Jb Lo g Sl esle O sl s
fr 2o b @S vy w0 S ol sdd 4 3 L s el Yoo bl Ol b s LB > gl e
s Jaime o4 S8 ele 5l Oge sl oS 4SS ahus 4 aS plasl nedle Wletd fate S 4 el
Tor Ol a sl o35S 0k 5l 5 Ol B Ulse a4 mpe eSS Y Olg w3 S e L
a3 oo OLES 1) SAFEL 153l o 5 55 ol sl e 5 IS5l o.x;_sjfe\.éulqsggﬂjlsg:,.@zgrﬁjlﬁs
@ @

B |

PV N N P N
i i B
H_
&0 0

il
-
©

:c‘P 14



