Structural Design and
Analysis
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Introduction

= The assignment given was to create
a floor plan and 3D model of a

structure

BT T

:

= The structure built requires
materials such as steel, wood, and

concrete
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Dimensions
= | found measurements of the layout of Bedroom | Bedaroom

my house and its surface area [sq. ft.] N |
= House consists of: e -

X el ‘1st. Floor 2nd. Floor
= 4 bedrooms EN i

1 bathroom
Kitchen
Living Room

Dining Room
" Foyer

Attic
Basement

4 Closets




Floor Plan

= Using floor layout of house, | created a
detailed floor plan using AutoCAD

= Allows me to create a more accurate 3D
model on RISA

= Columns specifically located at corners,
center edges, and center of house
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I\/I Od e ‘ I n g = Defined section sets

= Selected choice of material, shape, type, etc.

Wood Section Sets
Hot Rolled | Cold Formed  Wood | Concrete = Aluminum | Stainless | General
J Label Shape Type Design List Material Design Rule | Area [in’] | lyy [in*] | lzz [in*] J [in*] :
1 Stud 3X3 Column Rectangular DF Typical 6.25 3.255 3.255 5.501
2 Girder 3X6 Beam Rectangular DF Typical 13.75 7.161 34.661 20472
3 Beam 5X5 Beam Rectangular DF Typical 20.25 34.172 34.172 57.75
4 Bracing 3X3 VBrace Rectangular DF Typical 6.25 3.255 3.255 5.501
5 Header 2X3 Beam Rectangular DF Typical 3.75 0.703 1.953 1.761
b Footer 3X3 Column Rectangular DF Typical 0.25 3.255 3.255 5.501
T Joist 2X6 Beam Rectangular DF Typical 8.25 1.547 20,797 5.125
8 Truss Be... 4x4 Beam Rectangular DF Typical 12.25 12.505 12.505 21.134
9 Truss 5t... 2X2 Column Rectangular DF Typical 2.25 0422 0.422 0.713
10 Truss Di... 2-2X4 VBrace [Rectangular Do... DF Typical 10.5 7.875 10.719 15.255 -
" >




Modeling

=Created the basement support columns

Concrete Section Sets

(fl Xe d b O u n d a ry CO n d |t|0 n S) Hot Rolled | Cold Formed | Wood | Concrete | Aluminum | Stainless | General
Label Shape Type | Design List| Material | Design Rule  Area[in®]  lyy[in®*] | lzz[in*] @ J[in%]
1 Column ‘ CRECTEX8 ‘ Column ‘Rectangular ‘ConcSOOONW‘ Typical ‘ 64 ‘ 341.333 ‘ 341.333 | 505173 ‘

=*Next, created the main first-floor girders
and beams (pinned on sides)

=After, inserted first-floor beams and floor
joist between beams (pinned on sides)

T

Hot Rolled Steel Section Sets

Hot Rolled | Cold Formed | Wood | Concrete | Aluminum | Stainless | General

Label Shape Type Design List | Material Design Rule | Area [in’] | lyy [in®] | lzz[in®] | J[in“]
1 Bsmt. Girder ‘ W12X16 ‘ Beam ‘Wide FIange‘ A992 ‘ Typical ‘ 471 ‘ 2.82 ‘ 103 ‘ 0.103 ‘
2 Bsmt. Beam ‘ W12X16 ‘ Beam ‘Wide Flange‘ A992 ‘ Typical ‘ 471 2.82 ‘ 103 ‘ 0.103 ‘




Modeling

/4

>
[

= Designed external/internal
walls using wooden studs

= Additionally, added door
frames, window frames, and
staircases

=After, inserted first-floor beams
and floor joist between beams
(pinned on sides)
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Modeling T

" Designed roof trusses, floor Ty, AN L

joists between floor beams | i '! | “::: | “ U il -. ll"l}”

= Roof trusses have applied live
loads
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Final Model




Structural Analysis

Concrete Columns: HR Steel Beams:
= Central Column = Steel Girders
= Supports most of structure = Beams connected to girder

= Rids deflection from large steel throughout entire length

girders = Wide flanged to prevent buckling
from deflection

= Corner Column

= Supports ends of steel girders and = Steel Beams
beams = Connected to girder to support
wooden floor beams/joists



Central Concrete Column: Corner Concrete Column:

Detail Report: M7 Unity Check: 0.025 (axial/bending) Load Combination: Envelope Detail Report: M2 Unity Check: 0.009 (axial/bending) Load Combination: Envelope:

AV ; Input Data: A Input Data:
" Shape: CRECTBX8 | Node: N13 Shape: CRECT8X8 | Node: N3
Member Type: Column J Node: N14 Member Type: Column J Node: N4
. . Length (ft): 8 | Release: BenPIN . Length (ft): 8 | Release: BenPIN
> = Material Type: Concrete J Release: BenPIN > Material Type: Concrete J Release: Fixed
Design Rule: Typical | Offset (in): N/A Design Rule: Typical | Offset (in): N/A
Number of Internal Sections: a7 J Offset (in): M/A Number of Internal Sections: 97 J Offset (in): N/A
Design Code: ACI 318-19 Design Code: ACI 318-19
Material Properties: Material Properties:
Material: Conc3000NW Therm. Coeff. (1e*°F"): 06 Lambda: 1 Material: Conc3000NW Therm. Coeff. (1e*°F): 06 Lambda: 1
E (ksi): 3156 Density (k/ft*): 0145 Flex Steel (ksi): 60 E (ksi): 3156 Density (k/ft*): 0.145 Flex Steel (ksi): 60
@ (ksi): 1372 T (ksi): 3 Shear Steel (ksi): 60 G (ksi): 1372 foksi): 3 Shear Steel (ksi): 60
Nu: 015 Nu: 015
Shape Properties: Shape Properties:
D{in): 8 W (in): 8 D (in): 8 W (in): 8
Design Properties: Design Properties:
Crmyy' N/A Concrete St“?” Block: Rectangular Flex Rebar Set: ASTM AB15 Cryy N/A Concrete Stress Block: Rectangular Flex Rebar Set: ASTM Ab15
Crmzz N/A G el Ui Yes SheagRebariSet ASTM A615 ot N/A Cracked Sections Used: Yes Shear Rebar Set: ASTM A615
Ky 1 C”’Ck?d ‘!NF?‘}“" 0.7 Top Cover "":‘:. 15 Kyt 1 Cracked “I” Factor: 07 Top Cover (in): 15
K. 1 Effective *I" (in%): 238933 Bottom Cover (in): 15 — ; Effective *I" (in*) : 238033 Bottom Cover (in): 15
i Effective “I" (Service) (in®) : 341675 Side Cover (in): 15 =z Effective “I" (Service) (in%) : 341675 Side Cover (in): 15
y sway: No Legs/Sti 8 2 y sway: No .
; egs/Stirrup: Legs/Stirrup: 2
z sway: No 7 sway: Na
. . . 0.068 at 8 ft
DIagl’amS: 0.036 atSﬂ‘ D|agramS. 1 :
. ] 1
-0.041 at 8 ft E I I I -0.078atsft — ; I
v Deflection (in) 2 Deflection (in) y Deflection (in) z Deflection (in)
3.496 at O ft 1.223at0ft 12.124e-04 at 0 ft 0at0ft

B

OatOft

Axial Force (kips)

0.06 at 0 ft

Torsion ( kip-ft)

y Shear Force (kips)

z Shear Force (kips)

z-z Moment ( kip-ft)

y-y Moment ( kip-ft)

\

DatOft

10atOft

-1.798e-04 at O ft

Axial Force ( kips)

Torsion ( kip-ft)

y Shear Force (kips)

z Shear Force (kips)

-0.002 at 8 ftl

z-z Moment ( kip-ft )

-0.001 at 8 ft

y-y Moment ( kip-ft)




Central Steel Girder:

Detail Report: Mi1

Unity Check: 0.46 (axial/bending)

Load Combination: LC 1: DL+LL

Steel Beam:

Detail Report: M12

Unity Check: 0.238 (axial/bending)

Load Combination: LC 1: DL+LL

Input Data:
X Shape: Wi2X16 | Node: N8
Member Type: Beam J Node: N6
z z Length (ft): 282 | Release: BenPIN
. Material Type: Hot Rolled Steel J Release: BenPIN
Design Rule: Typical | Offset (in): N/A
Number of Internal Sections: 97 J Offset (in): N/A
Material Properties:
Material: A9G2 Therm. Coeff. (1e*°F"): 065 Ry: 11
E (ksi): 29000 Density (k/ft): 049 Fy (ksi): 65
G (ksi): 1154 Fy (ksi): 50 Ri: 11
Nu: 03
Shape Properties:
12 Area (in%): 471 Su(in): 309
399 Zw(ini): 226 rr(in): 0964
0.265 Z(in): 201 J(in®): 0103
022 Cy (in%): 969 Kget (in): 0812
282 Wyolin®: M7 Kgesin): 0565
103
Design Properties:
Loy (f1): N/A Kyyt 1 Max Defl Ratio: L/10000
[ N/A K, 1 Max Defl Location: 0
Leomp top (1) Lbyy y sway: No Span: N/A
Lcomp bot (ft): N/A Z sway: No
Ltorque (ft): N/A Function: Lateral
Seismic DR: None
Diagrams: ] -7.962¢-04 at 28.2 ft 0078 2t 28.2 fy
E—— -0.022 3t 22031 ft | [As1se0satoft =
y Deflection (in) z Deflection (in)
] 0003at282ft 0.896 at 14.1 ft 0.002 at 28.2 ft
] « Ii\\ —
fs i m

1 2.798e-04 at 1.762 ft

1 -0.928 at 12.337 ft

-0.008 at 12.631 ft

Axial Force (kips)

1-2.293e-04 at 0 ft

1 _ -2.296e-04 at 17.625 ft 1
Torsion ( kip-ft )

] 5.374e-04 at 28.2 ft

—e

y Shear Force (kips)
2.906 at 14.1 ft

1 . -1.794at 22031 ft
z-z Moment ( kip-ft)

1 2304 at 14.1 ft

| 5.94e-05at 1.762 ft

z Shear Force ( kips)
0.026 at 14.394 ft

- N

-0.032 at 14.1 ft
y-y Moment ( kip-ft )

-2.304 at 14.1 ft

Input Data:
x Shape: Wi2X16 I Node: N12
Member Type: Beam J Node: N4
z z Length (ft): 282 | Release: BenPIN
. Material Type: Hot Rolled Steel J Release: BenPIN
Design Rule: Typical | Offset (in): N/A
Number of Internal Sections: a7 J Offset (in): N/A
Material Properties:
Material: A992 Therm. Coeff. (1e>F"): 0.65 Ry: 11
E (ksi): 29000 Density (k/ft*): 049 Fu(ksi): 65
G (ksi): 1154 Fy (ksi): 30 Re: 11
Nu: 03
Shape Properties:
d(in): 12 Area (in®): 471 Sy (in 309
b (in): 399 Zyy (in): 226 rr(] 0964
te (in): 0.265 Zp (i) 20.1 J(in*): 0103
ty (in): 022 9.9 Ket (in): 0812
lyy (in%): 282 n7 kges (in): 0565
1, (in"): 103
Design Properties:
Lo yy (ft): N/A Ky.y: 1 Max Defl Ratio: L/10000
Ly o, (fO): N/A K, . 1 Max Defl Location: 0
Lcomp top (1) Lbyy y sway: No Span: N/A
L comp bot (E): N/A z sway: No
Liorgue (F): N/A Function: Lateral
Seismic DR: None
Diagrams: 2362e-04 at 15.862 ft 0.0783at28.2 ft

0.01 at 8.225 ft

s AR

.
1 _ -0.019 at 6462 ft
y Deflection (in)

0449 at 14.394 ft

=T ?

-0.006 at 4.112 ft

===

7.086e-05at 0 ft

z Deflection (in)

8.424e-04 at 26,438 ft

Fm =

-0.008 at 10.575 ft

Axial Force (kips)

1.876e-04 at 6.169 ft
i\

y Shear Force (kips)

1557 at 14.1 ft

.
-0.002 at 23.206 ft
Torsion I( kip—‘ft)

0.002 at 8.225 ft

' AN

-'II.BBS at4.112 ft ; } |
z-z Moment ( kip-ft)

] 1.357 at 14.1 ft

R

i_\‘._]u A=)

-0.001 at 4.112 ft

z Shear Force (kips)
0.026 at 14.394 ft

B |

1 -0.032 at 14.1 ft
v-v Moment ( kip-ft)

-1.357 at 14.1 ft

Axial Stress ( ksi)

Bending Compression Stress ( ksi)

Bending Tension Stress ( ksi)




Structural Analysis

Wooden Studs: Wooden Beams:
= Central Wooden Stud = Wooden Girders
= Supports most of structure = Wooden beams connected to girder

= Rids deflection from wooden girders throughout entire length

on second floor = Rectangular shape reduces
deflection in vertical direction

= Corner Wooden Stud

= Supports ends of wooden girders and = Wooden Beams
beams = Connected to wooden girder to
support wooden floor joists



Central Wood Stud:

i Input Data:
o Shape: 3X3 {nominal) I Node: N14
Member Type: Column 1 Node: N109
2 z Length (ft): 8 I Release: BenPIN
Material Type: Wood J Release: BenPIN
Design Rule: Typical 1 Offset (in): N/A
Number of Internal Sections: 5 J Oftset (in): N/A
Material Properties:
Material: DF Grade: No.1 Nu: 03
Type: Salid Sawn Cm: No Therm. Coeff. (1e**F"): 03
Database: Visually Graded Emod: 1 Density (k/ft*): 0035
Species: Douglas Fir-Larch
Shape Properties:
Fy (ksi): 1 E (ksi): 1700 E i (lesi): 621025
F (lesi): 0675 E mod: 1 b (actual) (in): 25
Fy (ksi): 018 COVe(Table F1): 025 d (actual) (in): 25
Fe hsi): 15
Design Properties:
le2 (ft): M/A Cp: 1 Max Defl Ratio: L/10000
led (ft): N/A Rg: 6.197 Max Defl Location: 0
le-bend top (f1): Lbyy Cu 1 Span: N/A
le-bend bot (ft): N/A G 1
Kyy 1 Crit 1
K. 1 Cpt 0192
¥ sway: No
z sway: No
Diagrams: 0.001 at 8 ft 0.048 at 8 ft
10.036 at 0 ft
-0.041at 0 ft
y Deflection (in) z Deflection (in )
0.04 at 0 ft 1.807e-05at 0 ft 3.474e-04 at 8 ft

"_—————_______‘_____._-

0.031 at 6 ft

Axial Force (kips)

N

-8.436e-06at B ft

y Shear Force ( kips )

1-6.928e-05at 0 ft I
2z Shear Force ( kips)

-4.316e-04at O ft

0.006 at O ft

e

0.005 at 6 ft

Torsion ( kip-ft)

-1.08e-04 at 6 ft
z-z Moment ( kip-ft)

0.002 at & ft

Axial Stress ( ksi)

-4.157e-04 at 6 ft
y-y Moment ( kip-ft)

-0.002 at 6 ft

Bending Compression Stress ( ksi )

Bending Tension Stress ( ksi )

Corner Wood Stud:

0 Input Data:
o Shape: 3X3 (nominal) I Node: N12
Member Type: Column J Node: Ng2
.z z Length (ft): I Release: BenPIN
Material Type: Wood I Release: BenPIN
Design Rule: Typical 1 Offset (in): MN/A
Number of Internal Sections: 5 1 Offset (in): N/A
Material Properties:
Material: DF Grade: No1 Nu: 03
Type: Solid Sawn cm: No Therm. Coeff, (1e**F~): 03
Database: Visually Graded Emod: 1 Density (k/ft*): 0035
Spedies: Douglas Fir-Larch
Shape Properties:
Fy (ksi): 1 E {ksi): 1700 E e (ksi): 621025
Fy (ksi): 0675 Emod: 1 b {actual) (in): 25
Fyksi): 018 COVe(Table F1): 025 d (actual) (in): 25
F (ksi): 15
Design Properties:
le2 (ft): N/A Cor 1 Manx Defl Ratio: L/10000
lel (ft): N/A Rg: 6.197 Manx Defl Location: 0
le-bend top (ft): Lbyy G 1 Span: N/A
le-bend bot (ft): N/A (e= 1
Kyy 1 ('] 1
K,z 1 Col 0192
y sway: No
2 sway: No
Diag rams: 0.01at8 ft 0.068 at 0 ft
0.022 at 8 ft.
-7.086e-05 at 0 ft
y Deflection (in) z Deflection (in)
0.038at 0 ft

.\.

0.026 at 8 ft

Axial Force ( kips)

y Shear Force ( kips)

z Shear Force (kips)

Torsion ( kip-ft)
0.006 at 0 ft

.\.

0.004 at 8 ft

Axial Stress (ksi )

z-z Moment ( kip-ft)

y-y Moment ( kip-ft)

Bending Compression Stress ( ksi )

Bending Tension Stress ( ksi )




Second-Floor Wood Girder:

VY Input Data:
X Shape: 3X6 {nominal} I Node: N2
Member Type: Beam J Node: N96
Z 7 Length (ft): 282 | Release: BenPIN
Material Type: Wood J Release: BenPIN
Design Rule: Typical 1 Offset (in): N/A
Number of Internal Sections: L J Offset (in): N/A
Material Properties:
Material: DF Grade: No.1 Nu: 03
Type: Salid Sawn Cm: No Therm. Coeff. (1e**F"): 03
Database: Visually Graded Emod: 1 Density (k/ft*): 0035
Species: Douglas Fir-Larch
Shape Properties:
Fip (ksi): 1 Efksiy 00 Eppy Cksi): 621025
Fy (ksi): 0675 Emod: 1 b {actual) (in): 25
Fy(kesi): 018 COVe (Table F1): 025 d (actual) (in): 55
Fe (ksi): 15
Design Properties:
le2 (ft): N/A Cp: 0 Max Defl Ratio: L/10000
lel (ft)y: N/A Rg: 0 Max Defl Location: 0
le-bend top (ft): Loyy C: 0 Span: N/A
le-bend bot (ft): MN/A (5 0
Ky.yt 1 (] 0
K.z 1 Cp: 0
y sway: No
z sway: No
Diagrams: -7.178e-04 at 28.2 ft 0.04 at 28.2 ft
/’—
-0.028 at 7.05 ft -0,01at0ft
y Deflection (in) z Deflection (in)
0.028 at 7.05 ft 0.004 at 0 ft 0.011at 28.2 ft
L N

P

-0.002 at 14.1 ft ] ! -0-044_at 7..05 Ft. f
Axial Force ( kips) y Shear Force (kips)

0.002 at 7.05 ft 0.054 at 14.1 ft

L

S

{

-0.122 at 7.05 ft
Torsion (kip-ft) z-z Moment ( kip-ft )
0.002 at 7.05 ft 0.117 at 7.05 ft

——
_ -1336e-04at141ft
Axdal Stress ( ksi)

Bending Compression Stress ( ksi )

/

-0.028 at 21.15 ft
z Shear Force (kips)

0.034 at 21.15 ft

-4.967e-04 at 7.05 ft
y-y Moment ( kip-ft)

-0.117at7.05ft
Bending Tension Stress ( ksi)

First-Floor Wood Beam:

Input Data:
S Shape: 5X5 (nominal) I Node: N31
Member Type: Beam J Node: N32
LE Lz Length (ft): 5 | Release: BenPIN
Material Type: Wood J Release: BenPIN
Design Rule: Typical | Offset (in): N/A
Number of Internal Sections: 5 J Offset (in): N/A
Material Properties:
Material: DF Grade: No1 Nu: 03
Type: Solid Sawn Cm: No Therm. Coeff. (1e*°F"): 03
Database: Visually Graded Emod: 1 Density (k/ft*): 0.035
Species: Douglas Fir-Larch
Shape Properties:
Fy (ksi): 12 E (ksi): 1600 Ernin (ksi): 584494
Fylksi): 0825 Emod: 1 b (actual) (in): 45
Fy (ksi): 017 COVe(Table F1): 025 d (actual) (in): 45
Fe(ksi): 1
Design Properties:
le2 (ft): N/A Cp: 1 Max Defl Ratio: L/4285
lel (ft): N/A Rg: 6325 Max Defl Location: 75
le-bend top (ft): Loyy G 1 Span: 1
le-bend bot (ft): N/A ol 1
Kyt 1 Cryt 074
Kozt 1 @3 0279
¥ sway: No
2z sway: No
Diagrams: 0.068 at 15 ft
+-0.011 at 0 ft /
10.036 at 0 ft
-0.053 at 7.5 ft
y Deflection (in) z Deflection {in)
0.003 at 0 ft 0.017 at 0 ft 0.002 at 11.25 ft
\ ‘\\ 0.001 at 15 ft
-0.007 at 15 ft -0.018 at 15 ft
Axial Force (kips) y Shear Force (kips) z Shear Force (kips)
0.012at 15 ft 0.001 at 75 ft

=

| /\

-_—

_70-09’9 ato ft 1 -0.055 at 7.5 ft -4.631e-04 at 11.25 ft
Torsion ( kip-ft) z-z Moment ( kip-ft) y-y Moment ( kip-ft)
1.63%-04 at 0 ft } 0.044 at 7.5 ft

-3.286e-04 at 15 ft

Axial Stress ( ksi) Bending Compression Stress ( ksi )

-0.044 at 7.5 ft
Bending Tension Stress (ksi)



Structural Analysis

Wooden Studs: Wooden Truss:
= Central Attic Wooden Stud = Diagonal Roof Truss
= Supports heavy live load and dead = Has live load specifically located on it

load from roof trusses




Central Attic Wood Stud:

Input Data:

Diagonal Wood Roof Truss:

3X3 (nominal)

| Node:

NG5S

X Shape:
Member Type: Column J Node: N1093
2 2 Length (ft): 8 | Release: BenPIN
Material Type: Wood J Release: Fixed
Design Rule: Typical | Offset (in): N/A
5

Material Properties:

MNumber of Internal Sections: 1 Offset (in): N/A

Material: DF Grade: No.i Nu: 03
Type: Solid Sawn Cm: No Therm. Coeff. (1e*°F"): 03
Database: Visually Graded Emod: 1 Density (k/ft*): 0035
Spedes: Douglas Fir-Larch
Shape Properties:
Fy (ksi): 1 E (ksi): 1700 E min (ksi): 621025
Fy(ksi): 0675 Emod: 1 b (actual) (in): 25
Fy(ksi): 018 COVe(Table F1): 025 d (actual) (in): 25
Fe(ksi): 15
Design Properties:
le2 (ft): N/A Cp: 0 Max Defl Ratio: /240
lel (ft): NfA Rg: 0 Max Defl Location: 0
le-bend top (ft): Lbyy C 0 Span: N/A
le-bend bot (ft): N/A Lo 0
Kyy 1 Crut 0
Koz 1 Cp: 1]
y sway: No
Z sway: No
Diagrams: 0217 at8 ft
-0.199 at 6 ft -0.291 at 4 ft
y Deflection (in) z Deflection (in)

14.045 at 0 ft 0.013at0ft 0.04 at 0 ft

14.033 at 8 ft

Axial Fur‘ce (kips )
0.146 at 0 ft

Torsion ( kip-ft)
2247 at 0 ft

2.245at 8 it

y Shear Force ( kips) z Shear Force (kips)

032at8ft

-0.106 at 8 ft
z-z Moment ( kip-ft)

1.961 at 8 ft
.

y-y Moment ( kip-ft)

) HAodal Slr.ess(ic\) )

-1.961 at 8 ft

Bending Compression Stress ( ksi ) Bending Tension Stress ( ksi )

A Input Data:
X Shape: 2-2X4 (nominal) I Node: N1094
Member Type: VBrace J Node: N1093
7 oz Length (ft): 24743 | Release: BenPIN
Material Type: Wood J Release: Fixed
Design Rule: Typical 1 Offset (in): N/A
Number of Internal Sections: 5 J Offset (in): N/A
Material Properties:
Material: DF Grade: No1 Nu: 03
Type: Salid Sawn cm: No Therm. Coeff. (1e*°F"): 03
Database: Visually Graded Emod: 1 Density (k/ft*): 0.035
Species: Douglas Fir-Larch
Shape Properties:
Fy, (ksi): 1 E (ksi): 1700 b (actual) (in): 3
Fy (ksi): 0675 Emod: 1 d (actual) (in): 35
Fy (ksi): 018 COVe(Table F1): 025 # of Plies: 2
Fe (ksi): 15 Emin (ksi): 621025 Ki: 06
Design Properties:
le2 (ft): MN/A Cp: 0 Max Defl Ratio: L/43
lel (ft): N/A Rg: 0 Max Defl Location: 0
le-bend top (ft): Loy C: 0 Span: N/A
le-bend bot (ft): N/A == 0
Ky 1 Cryt 0
K, 1 Cp! 0
y sway: No Ke: 1
z sway: No
Diagrams: 0314at 12371 ft 6.966 at 6.186 ft
M
~—
-1.048 at 0 ft -1.429 at 18.557 ft

19.09 at 12371 ft

A

_-11.808 at 24.743 fi
Axial Force (kips)

0.213 at 18,557 ft

-0.389 at 6.186 ft

Torsion ( kip-ft)

1.818 at 12371 ft

-1.133 at 24.743 ft
ksi

¥ Deflection (in)

0.606 at 18.557 ft

=S

z Deflection (in)

1.915at 12371 ft

S

-0.579 at 24.743 fi

y Shear Force (kips)
0.057 at 6.186 ft

\\/ 1\//\

-0.146 at 12.371 ft
z-z Moment ( kip-ft)
9.776 at 12.371 ft

-0.458 at 18,557 ft
z Shear Force (kips)

2.46 at 18.557 ft

-4.152 at 12.371 ft
y-y Moment ( kip-ft)

Bending Compression Stress ( ksi

B Vi A

-9.776 at 12.371 ft
Bending Tension Stress (ksi




Material Size Pieces  Length[ft] Weight([K]

Hot Rolled Steel
A992 Wi2x16 9 1746 2.798
Total HR Steel 9 174.6 2.798
[ ]
Cost Analysis
y DF 5X5 49 710 3.495
DF X3 41 2263 3438
. . . DF X6 ] 169.2 0565
= Material takeoff shows material, size, oF 2 | 10 | a7 | o
H DF %6 432 1588.9 3.186
number of pieces, length [ft], and . S e IR e
weight [K] of members oF 2 | a | 1e7 | ooss
DF ax4 60 528.2 1.573
Total Wood 1046 5951.2 13436
Material Size Pieces Length[ft] Weight[K] Weight[lb] per Length[ft] Cost per Piece Total Cost for Pieces
Hot Rolled Steel Concrete Members Violume (yds...
A992 W12X16 9 174.6 2.798 16.025 Conc3000NW CRECTEXB 9 12 464
Total HR Steel 9 174.6 2.798 16.025 S 674.19 5 6,067.71
Total Concrete 9 1.2 4.64
Wood Size Pieces Length[ft] Weight[K] Length[ft] per Piece
DF 5X5 49 710 3.495 14.5 S 39.98 S 1,959.02
DF 3X3 341 2263 3.438 6.6 S 15.62 S 5,326.42
DF 3Xo6 5] 169.2 0.565 28.2 S 46,98 S 281.88
DF 2X3 70 212.7 0.194 3.0 § 2.98 § 208.60
DF 2X6 432 1588.9 3.186 3.7 S 5.18 § 2,237.76
DF 2-2%4 48 360.5 0.92 7.5 S 425 5 204.00
DF 2X2 40 118.7 0.065 3.0 § 3.48 S 139.20
DF 4X4 (510] 528.2 1.573 8.8 S 15.62 S 937.20
Total Wood 1046 59851.2 13.436 S 11,294.08
Size Pieces Length[ft] Weight[K]
Concrete Members Volume (ydsh3) Cost per Cubic Yard (yd"3) Total Cost for Pieces
Conc3000NW CRECT8X8 9 1.2 4.64 S 125.00 S 1,350.00

Total Cost:
S 18,711.79




Conclusion A AUTOCAD

= Process consists of designing floor plan,
then 3D model, next the structural analysis
of model

= Expanded my knowledge of using AutoCAD
and RISA

= Learned to fix certain issues within
programs for different types of situations

RISA-3D




