RISA Technologies

Using RISAFloor for
Commercial Building Design
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Commercial Buildings "“||ﬂhlil'

Today’s Agenda

Design Criteria to optimize your beam selection

Joist Design and Joist Girders

Sloping Roofs

Composite Design

Vibration Analysis

Using all of the RISAFIloor features to build a
Commercial Building




Design Criteria- Design Rules

Materials

i Design Size/U.C. Parameters [-_JE|E|
Size/UC l Deflection ] Concrete Rebar] Masanry Wall ] Wood Wall (Studsﬂ Wood Wall (Fastenersﬂ Wood Diaphragms ] Design Rules

Deck Definitions

Area Load Dennimions

E||I| Lahel Max Depthlin] | Min Depthlin] | Max Width[in] | Min Width[in] | Max Bending Chk MaxShearChk| Point Locations
j“ 1 1 | Columns

Column Stacks

Wall Panels
5 Beams
Control your member design based on: Diaphragms
Paoint Load
* Depth —
o \\/i Tapered Area Load
Width L oad Combinaions
» Maximum Code Check iC

i Design Deflection Parameters

Size/Jz  Deflection lCnncrete Rebar] Masanry Wall ] Wood Wall (Studs) | Wood Wall (Fasteners) | Wood Diaphragms

Em Label DL Defllin] | DL Ratio | LL Defl... | LL Ratio | DL+LL Defl[in] | DL+LL... | Categ... Deflfin] Ratio Cateq... Deflfin] Ratio |
1 240 360 240 Mone 360 Mone 360 |

Control the Deflection using DL, LL, or DL+LL Ratios or Maximums




Joists : Loading

e Uniform Dead Load, UDL

» Uniform Live Load, ULL includes:
LL, LLS, RLL, SL, SLN, RL

» Uniform Total Load, UTL
= UDL + ULL

Important Notes:
v" None of the Uniform loads include the
Other Load category

v" Load combinations are not used to
create UDL, ULL or UTL

2N
o ||Slfllll
\J ” r

Special Joist Load Diagram : Distributed Loads (k/ft), Point Loads (k) : Spacing (ft)

Mote : OL loads notincluded in Joist Design

Point Loads : TL/LL

Distributed DEAD Load :
059

Distributed LIVE Load :
3

20

20

Total Joist Load: 88.5% Capacity
Actual UDL = .059KM Actual ULL = 3kft Actual UTL = .359kM Total Load Capacity = 405kt




Joists : Special Loading

I Special Joist Load Diagram :IDistributed Loads (kift), Point Loads (k) : Spacing (ft)

Mote  OL loads notincluded In Jaist Design Distributed DEAD Load :
Point Loads : TL/LL

15 15
0 0

| 10 | 10 10 |

The design is based on the capacity
shear envelope of the joist under a
standard uniform load. (Grey outline).

Viear =

WL
2

Calculations from
Designing with Vulcraft: Steel Joists,
Girders and Steel Deck

Region 1 Region 2 > Region 3




| Loading

la

. Specil

Joists

Diagrams for Load Combination 1 : Comb. 1 - DL

Load Diagram : Distributed Loads (k/ft), Point Loads (k)

066

Z2486at0ft

-2.486 at 301t

Special Joist loading

= 30 feet

Length

Point loads at 1/3 points

30

20"

10

Critical point of design
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Joists Girders o llﬂhlil'

Girders are called out based on the assumed depth

T 280G I |

28G refers to the DEPTH of the Joist Girder (28”)
8N corresponds to the NUMBER of equally spaced concentrated loads

29.2K refers to the MAGNITUDE of the concentrated loads
(23 kips + 6 kips = 29 kips)

o e s
w w w w

I 103k 28G8N29.2K 103k 111k
Skt

o
LA
o

o 2
" o
('] (o]

23k
26k




Joists Girders- Special

Point Loads : TL/LL

202 202 202
J/233 LEM LEM Lzm \L233 \L233

|—3§ —|—38—|—238—|—238—|—38—|—38—|—38—[—38—]|

Non-Uniform Point loads—> Special Joist Girders

Joist Girder Load Tolerance sets the maximum load variation to be
allowed when specifying that standard joist girder call-out.

Global Parameters

When the load variation exceeds this,
the call-out will switch to “Special”

Descriptiun] Solution Codes lC-umpus'rte ] Wind ] Seismic ] Concrete ]

Live Load Reduction |ASCE 7-08/02/05 j Floors

Live Load Reduction |.ASCE 7-08/02/05 j Roofs
Joist Girder Load Tolerance: _2| Kips

Hot Rolled Steel | 1SC: ASD 9th -




Joists Girders- Moment of Inertiag Ilﬂhlll‘

Draw Beams

Given: Depth only
Estimated Moment of Inertia: oo et S e
lzz = .027*2.*4*(beam |ength/12)*JG depth " Hot Rolled @ Shape Group:

Draw Beams ]Modiry Properties | Modify Design | Cantil

" Cold Formed 245G -
" Wood " Custom Joist Girder Gro
" Concrete

—

Given: Depth, number and magnitude of point loads
Estimated Moment of Inertia:
|zz = .027*Joist spacing*Point load*(beam length/12)*JG depth

Draw Beams

Draw Beams IModify Properties | Modify Desian | Cantile

Beam Material and Shape Optiong

" Hot Rolled " Shape Group: Reported In Detall Report

" Cold Formed 240G -

" Wood & Custom Joist Girder Gro [ (i Detail Report for Floor Plan 1, Member M7 : Load Combination (Comb. 2
" Concrete 24G10N35.2K

. -] tcrcat| <<|=-| options | Pint | P

Joist Girder Data : Self Weight Used = 144 kift, lzz Used = 5298.048 in*4




Common Questions § jllﬂhl.l

How are my joists selected?

L T 2k WBX10 2k I 2k WEX10 2k T
o I I I What is the criteria for Joist selection?
1) Span
2) Capacity
3) Joist Weight
o L L How did a 2.5K2 get selected?
e :: 2k Waxin 2k I 2k Wax1o 2k :—
Ne 4 ¢ 4 ¢ o = Spans below 8’ are not available on the K-Joist
g d 9 9 g g < table.
- A0 T otk WeK0 Te T 4'— 8': 2.5" K-Series Joists Substitutes used.
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Common Questions o}
o

How are my joists selected?

Total Joist Load: 64% Capacity

T 2k WaX10 2k T 2k W8BX10 2k T )
= _C 1 1 Actual UDL = 049kt Actual ULL = 067kM fActual UTL = 115kt | Total Load Capacity = 18k
N 4 et et et et L3
— o™ ™ ™ ™ ™ —
STANDARD LOAD TABLE FOR OPEM WEB STEEL JOISTS, K-SERIES
Based on a 50 ksi Maximum Yield Strength - Loads Shown in Pounds per Linear |
Joist
Designation 3!(1_ 10K | 12K1 12K3 12K5 14K1 14K3 ' 14K4 | 14K8 | 18K2 16K3 71
Depth (ing | 8 10 12 12 12 | 14 14 14 | 14 Jl 18 | 18
Approx. Wt
{lbs.ff1.} 5.1 5.0 50 57 7.1 5.2 B 6.0 8.7 7.7 ' 55 8.3 |
Span (i) |
! |
8
5 L
— — — — — — — 1o
' i 4 3 3 b b b
25 = =+ =+ =+ = = = 1
iz
T3
T T4
o S
R}
17
18
9 3
= & b b b b = =0 :
T 2k wex1o 2k 2k wax10 2k Pl E
-1 4 —_ 2 E
~ ~ e e e e ~ 23 E
- - - - - - - - —
— ™ ™ ™ 3] 3] — H
e i i i 3 3 o 25 &
75 o = e e L L L
] o o o L] L] L] 5] H
e e = = = = e
= k. WaX10 1k 7 1k WeX10 1k T
L




Common Joist Questions

Can | analyze an existing joist?

Modify Beam Properties

Draw Beams Modify Properties ]Modify Design] Cantilevers | Detailing

Beam Material and Shape Options

[T Use?

" Hot Rolled + Shape Group:
" Cold Formed K Jaist -
" Wood " Custom Joist Girder Gra
" Concrete
~

.. - -
& steel Pr Explicit Shape: | Use?
* Wood Product T4KE e

" General

Design Rules:

[ Use?

Typical -

Function [~
i {s

Orientation for Bending [
o 0

End Releazes [
[+ {s
~

Shape Selection

General | Hot Rolled | Cold Formed ] Wood ] Concrete Steel Prod }Wood Prod ]

K1

10K
12K
12K3
12K5
14K
14K3
144
16K2
16K3
16K4
16KS
16KEG
16KT
16K9
18K3
18K4

18K5
A0KR

Pt

[ox ]

S F

cooc

Shape Type
+ K Series " Joist Girder
" LH Series

Depth G
" DLH Series ?
" SLH Series Spaces M
" KCS Series Point Load K
:][ (D) 14in
W)2in

Database { Manufacturer

|Steel Joists |

[ Make Default Database

Cancel | Help |
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Sloping Roofs
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Sloping Roofs g fll_ﬂhlll'

Change Elevation of Selected Points |E|rz|
Roof Definition l Elevate Points ]

* Rise/Run

Foof Definition

n /2 fin/i
* An g le T Degees)

O MakHeight [
 Max HEIght Enter Rise and Fun of the roof

| Keep thiz dialog open?

Select bwo reference points to defing the baze plane of the roof.

Apply Cloze LClear Help

Change Elevation Offset of Selected P... |E|r5__<|

Roof Definition Elevate Points ]

Y - Elewation Offzet [ft)

Or Just Elevate the Points Ve [6E87

[ Set elevation offset of all floor paints to zen.
[ Keep this dialog open?

Clear | Help |

Apply




Composite Beam Design

Global Parameters

Description ] Solution ] Codes Composite lWind ] Seismic ] Concrete ]

Composite Options

v Use Non-Composite if Optimum;
Effective Width End Offset| 10 %
Orthogonal Beam Angle | 4= Degrees
Beam/Deck Parallel Angle [ 10 Deagrees

Stud Cptions

[ Use Uniform Studs Only

Min. Percent Composite | 25 %

Max. Percent Composite [ 100 %

Max. Stud Spacing |38 in

Min. Stud Spacing[45  in

Stud End Offset|0 in

Min. Widthfor2Rows [55  in

Min. Width for 3Rows [85  in

Save as Defaults |

[ ok | Cancel | Apply Help

S
S
- RISArioor
w
oL

Control the Composite parameters in
the Global Parameters




Composite Beam Design § Il_ﬂhlll'

» Uniform Studs (# Studs)
24K | W16X31 (54) | 24k 24k

C=15

J~ —  [WE0XI0E] —— —_—
21) (21) |21 (17) [r21)] [21)] (:
C=15
« Segmented Studs | |

(# Studs) shown at every Segment Member Redesign : Floor 1, Member M12
Al SlEpee Current Fezultz
W “ Bending Check ShearCheck Defl Ratio  Defl Max
W52 957 .29 459 1.022
wg%:‘l 310 Results Meszages

OR W18 Hane
303971 -
Wi A0=367
WA 3ZE
WA 292 Design Critena

R wg&gg% d aterial R edesign Rules
« Manually Change your Studs with the Wazi [asse I JTpics -
WA
1 v L ite Member?

RedeSIQn TOOI mg&:}ig v Composite Member
w3132 - i
e 2 Unifarm Studs
WA 16 =
NS Tm— || Seeresues ot [ [ [

Optimize
oK, l:an-:ell Help |




Vibration § llﬂhlll'

Global Parameters rilg
Descrition | Sokgion Codes | Composte | Wind | Seismc | Concrete |

v' Based on the AISC Design Guide 11

Live Load Reduction|4sCE 7.9302005 v Floors

v Total Vibration Loads applied = (v Lond odator PRI < o
Self wt (members + deck) + Vibration Load (VL) i s b2t

Hot Rotled Steel :[}..:sc 42D gt ﬂ

. I ColdFormeaSteel [usi01 ASD v
VL = Superimposed Dead Load + Live Load e

\'IWTWIE‘ 100F ﬂ

v" Applied as a uniform distributed load conemifrcizo0s o]

) ; . Masonty :[115C 054BC 08 ASD =
(Section 3.3 of the AISC Design Guide) e

Save as Defaults
_ CER [0 ] ome | s | b+

1} Uniform Area Loads

Standard lOther]

E |I| Label Addit... | PreDL[ksT] PostDL[ksf] LL[ksf] LL Type WL]ksT] Dyn Load[ksf]
01 08 LL-Reduce 011 075

9 I:I

2 Storage O 01 125 LLS-Man R 175
3 Public O 01 K LL-Non 004 78
4 Add Piping 02 LL-Non R




Vibration- Color Coded

Based on Acceleration Based on Frequency

- @
K21k W1BX31 (32) B R 2121k W16X31(32) 184 |
21 c=125 B —L oot B
g 13 | 5k |
1k | 21k W16X31 (32) 21k ‘ 21K | 21k W1BX31 (32) 21k |
C=15 Visration Acosl ‘ C=15 |
s = No Cale ‘ - Vibeation Freq {Hz) |
1k | 21k W16X31 (32) 21K o | 21k | 21k W16X31 (32) 21k No Cale |
_ =15 = 015 | C=15 = =80
g z| L 50-1.0 ‘ g = 9.0-8.0 |
=| .40-50 = 8580
k| 21k W16X31 (32) 21k | 21k 1Bk W1BX31 (32) 21k 5085 |
|5 c=15 =& C=15 2050
= =i [=] e 0.-30
2 o | 3 & |
1@7211{ W16X31 (32) 21K T a6k \adyEy 2t 215 21k W1BX31 (32) 21K 4 e
C=15 L et L e . @) . (18 . 21 T C=15 L@ o (8) o (2) o (18) o (21) O
2= = = C=128- = L B - | c=t2d- = z
1k | 21k W16X31 (32) 21k | 21k | 21k W1BX31 (32) 21k
= C=1 5 — — — — — — = c=15 = o] o] o] o] o}
s #= £ g g g g 2 S 5 5l g g
A2k W16X31(32) Al - - - [ - -~ R 21K 21k W16X31 (32) 2: gl gl g gl g
ﬁ-- C=15 g . ?_é ?_é ?_é ?5 ?_é = c=15 g . ?_é ?5: ?_5 ?_é ?_é
= = = = = = E =3 -z 2 e e =
= = = = = = = - = = =z = = =
1k | 21k W16X31 (32) 21k 21k | 21k WHEX3T (32) 21k
- c=15
o=t == e e - - - | e s e e o
zl= = = # = E = = = s
1k | 21k W16X31 (32) 21K 66k T worxed - 86K 1 27k _21k | 27k ‘-’\‘1ECX3;15£32} 21k T 5?;1) @ ‘W(T;)(SI @ [2515)*(;[
. =15 O g @ Og e 2| ' g e o F e
k| D1k W1BK31 (32) 21k | _21k=[ 1k W1EX31(32) 21k
T _ AL =1.
z[° ore = a & & & = g <= F g g g g
ﬂg 1k T O = = = 5 21| 21k W16X31 (32) 213 P = = = =
! (32) k?S I3 I3 I3 &~ I3 C=15 & | 5 2 3 2
C=15 g & & & & & 2= 2 2 2 = e
= B = = = = 21k | 21k W1BX31 (32) 21k | = = = = =
1k | 21k W16X31(32) 21k . C=15
c=15 = : ~
3 =T o o o o o~ =) é ; = = = = s
= 2= = = = = = 14K 4= 14k W14X22 (26 14k 4 36k T T w2Axsh - 36K 4
A 14k W14X22 (26) 14K 4 36k W21X50 36K - 35k —F = EI i o = ; o o

T=tTT 121r T 127 T 121r Tt
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Let’s build a
Commercial Building Model




Final Things to Consider About RISAFloor

 Import and Export Geometry

v Revit Structure

RISA has the most comprehensive link with Revit
** New Webinar** May 27, 2010

Complete Integration between RISA and Autodesk Revit Structure

v  DXF

« One Model for both Gravity and Lateral Design

v' You can also design your foundation with RISAFoundation
** New Webinar** August 11, 2010

Comprehensive Design of Shallow Foundations with RISAFoundation




Questions?

Please let us know if you have questions.

We will answer as many questions as time permits during
the webinar.

Once the webinar is closed, we will post all Q&A’s to our
website: www.risatech.com

For further information, contact us at: info@risatech.com

THANK YOU!




