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| & ‘/ : Z { 21617 SW Susan Lane Beaverton, OR 97006
N e B Ph: 971- 222- 4378 Fax: 503- 848- 8748

STRUCTURAL CALCULATIONS

Project: Portland State University
Re: East Hall Ventilation System Supports
Client: Mr. Tom Arnich
Facilities and Planning-FAP
617 SW Montgomery Street
Portland, OR 97201
Job No.: 14-004
Date: April 25, 2014
Dear Tom,

Attached please find calculations pages 1 thru 32 which verify the structural adequacy of
the East Hall Ventilation System Supports at the Portland State University as shown on
drawings S0.0 thru S6.4. Design is based on the requirement of the 2010 Oregon
Structural Specialty Code.

Sincerely

Nl oyt

Nadia Zouyed, PE
Principal
NBZ Consulting Engineers

exeires: 06/39) 4




JOB: Fast Hall

SHEET NO.: I OoF

CALCULATED BY: DATE
CHECKED BY: DATE
FROJECT NO.: 1 4-004

Iy 4

LATERAL ANALYSIS

THE LATERAL LOADS DUE TO SEISMIC FORCES ARE DETERMINED USING

THE REQUIREMENTS OF THE 2009 INTERNATIONAL BUILDING CODE (2009 IBC)

[Fp' =0.4ap*lp"Sds/Rp* [ | +2*{zht]*Wp* 0.7

[Fp mn =0.3*Sds *Ip*Wp * 0.7 |

|FP max = | .6 * Sds * [P * WP * O ’ 0.7 factor for allowsble stress design

[Fv = 0.2 5ds * Wp * 0.7 |

INP ATA
ap: n-structure component amplification factor = 2.5
Sds: seismic coefficient = 73
lp: importance factor = I
Rp: component response modification factor = 5
Fic component attachment elevation from grade = |
h: structure roof elevation from grade = I
2 = /
CALCULATIONS
Fp* = 0.256 Wp
Fp min = 0.153 Wp
Fp max= 0.8186 Wp
[Fp = 0.26 Wp |controlling Fp (ASD)

[Fv = 0.10 Wp l (ASD)




Conterminous 48 States

2003 NEHRP Seismic Design Provisions

Zip Code = 97201

Spectral Response Accelerations Ss and S1

Ss and S1 = Mapped Spectral Acceleration Values
Data are based on a 0.05 deg grid spacing

Period Centroid Sa
(sec) (¢))

0.2 0.987 (Ss)
1.0 0.348 (S1)

Period Maximum Sa
(sec) (@)

0.2 0.990 (Ss)
1.0 0.349 (S1)

Period Minimum Sa

(sec) (9)
02 0977 (Ss)
1.0 0345 (S1)

Conterminous 48 States
2003 NEHRP Seismic Design Provisions

Zip Code = 97201
Spectral Response Accelerations SMs and SM1

SMs = Fa x Ss and SM1 = Fv x S1
Site Class D

Period Centroid Sa

(sec) Q)
0.2 1.091 (SMs, Fa =1.105)

1.0 0593 (SM1, Fv=1.704)

Period Maximum Sa

(sec) (@)
02  1.093 (SMs, Fa=1.104)

1.0 0.594 (SM1, Fv=1.703)

Period Minimum Sa
(sec) (s))
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1.0 0590 (SM1, Fv=1.710)

Conterminous 48 States

2003 NEHRP Seismic Design Provisions

Zip Code = 97201

Spectral Response Accelerations SDs and SD1
SDs = 2/3 x SMs and SD1 = 2/3 x SM1

Site Class D

Period Centroid Sa
(sec) (@

0.2 0.727 (SDs)
1.0 0.395 (SD1)

Period Maximum Sa
(sec) (¢)

0.2 0.729 (SDs)
1.0 0.396 (SD1)

Period Minimum Sa
(sec) (9)

0.2 0.723 (SDs)
1.0 0.393 (SD1)




4). ASCE7 6.5.13, Design Wind Load on Open Buildings and Others Structures

F = q,G C;A; Eq. 6-25
q,= .00256 K, K, Ky V21 Eq. 6-15
Ht. z at the centroid of area Af = 30 ft Exp=B
Exposure coefficient K, = 0.70 6.5.6.6, T-6-3 for MWFR
Topography factor K= 1.00 6.5.7.2
Directionality factor Ky = 0.9 Table 6-4
Wind Speed V= 25 mph
Importance factor I, = 1.00 Table 6-1
q;= 14.56  psf
Gust Effect factor G = 0.85 658
Force coeffC;= 1.4 Figure 6-18 through 6-22

Design wind pressure, F/A; = 17.32  psf
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JOB: PSU EAST HALL
SHEET NO.: 9q OF
CALCULATED BY: NBZ DATE 4/24/14
CHECKED Bv: DATE
PROJECT NO.: 1 4-004
RTU| ¢£Z
Equipment Data £
1 1
Wtot: 600 lbs
ks 48 n ’ . o
W 44 n C v
h: 5 n _L
heg: 19.5 n
—cgx—t
Fp: 0.260 Wp
Fv: 0.100 Wp

Anchored to concrete? (Y or N)

Location of C.G.

Xeg = sum (Wi*xi) / Wtot.
Yeg = sum (Wity1) / Wtot.

Eccentricity
ex = /2 - Xeq =
ey = w2 -Yeg =

ex, mimmum (5%) =
ey, mmmum (5%) =

25.9 mn.
2.4 n.

1.90 n,
0.60 .
2.40 .
2.20 in.

Maximum Reactions, from Principal Axis Calculation (ASD)

Cmax = | 36|lbs ==> compression

Tmax = | 3llbs ==> tension

Vmax = 22|lbs ==> shear

Maximum Reactions, from Principal Axis Calculation (LRFD)
Cult. = |.4Cmax = 191 llbs ==> compression
Tult. = | .4Tmax = | &|lbs ==> tension
Vult, = | . 4Vmax = 31 |lbs ==> shear

Connection Coordinates

x(in.) y(in.) stiffness (N)
0 -1 |
16 -1 |
32 - |
48 -1 |
O 45 |
G 45 |
32 45 |
45 45 |
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Title : Job #

Project Engineer: ,
Project Desc. \

Printed: 20 APR 2014, 11:42AM

ST File: C:\Users\Nadiza\Documents\ENERCALC Data Files\psueasthall.ec6
‘Wood Beam ENERCALC, INC. 1983-2012, Bui:5.128.21, Ver5.129.30

Lic. # : KW-06009328 Licensee:
Description : Strengthen (E) 2x12

_ CODE REFERENCES e
Calculations per NDS 2005, IBC 2009, CBC 2010, ASCE 7-05
Load Combination Set : IBC 2009

_ Material Properties

Analysis Method : Allowable Stress Design Fb - Tension 900.0 psi E : Modulus of Elasticity
Load Combination iBC 2009 Fb - Compr 900.0 psi Ebend- xx 1,600.0ksi
Fc - Pril 1,350.0 psi Eminbend - xx 580.0ksi
Wood Species : Douglas Fir - Larch Fc - Perp 625.0 psi
Wood Grade :No.2 Fv 180.0 psi
Ft 576.0psi Density 32.210pcf
Beam Bracing : Beam is Fully Braced against lateral-torsion buckling Repetitive Member Stress Increase
D(0.105), BOSER) L(0.033)
D(0.02) L(0.067) G e
v v \ v v

‘.

2-2x12 A

Span=18.01t

Applied Loads Service loads entered. Load Factors will be applied for calculations.

Load for Span Number 1
Uniform Load ;: D =0.020, L =0.0670 k/ft, Extent = 0.0 —>> 15.0 ft, Tributary Width= 1.0t
Uniform Load : D =0.0780, L =0.0330 kftt, Extent = 15.0 —>> 18.0 ft, Tributary Width = 1.0 t
Point Load: D=0.1050, L=0.250k @ 15.0 ft

DESIGN SUMMARY e
Maximum Bending Stress Ratio = 0.757: 1 Maximum Shear Stress Ratio = 0.258 : 1
Section used for this span 2-2x12 Section used for this span 2-2x12
fb : Actual = 784.00psi fv : Actual = 46.44 psi
FB : Allowable = 1,035.00psi Fv : Allowable = 180.00 psi
Load Combination +D+L+H Load Combination +D+H+H
Location of maximum on span = 9.720ft Location of maximum on span = 17.100ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward L+Lr+S Deflection 0.316 in Ratio= 684
Max Upward L+Lr+S Deflection 0.000 in Ratio= 0 <360
Max Downward Total Deflection 0.434 in Ratio= 497
Max Upward Total Deflection 0.000 in Ratio= 0 <180
Overall Maximum Deflections - Unfactored Loads
Load Combination Span Max. "-"Defl  Location in Span Load Combination Max. "+ Defi  Location in Span
DL n 1 04339 gm0 0.0000 0.000
Vertical Reactions - Unfactored Support notation : Far leftis #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 0.848 1.145 o
D Only 0.212 0427
L Only 0.636 0.718

D+ 0.848 1.145




Title : Job# V3

Project Engineer:
Project Desc.:
n Printed: 20 APR 2014, 12:13PM
File: C:\Users\Nadia\Documents\ENERCALC Data Files\psueasthall.ect
' Wood Beam ENERCALC, INC. 1983-201

2, Build:6.12.8.21, Ver6.12.9.30

Lic. # : KW-06009328 Licensee :

Description : (E) 3x12

Calculations per NDS 2005, IBC 2009, CBC 2010, ASCE 7-05
Load Combination Set : IBC 2009

_ Material Properties

Analysis Method : Allowable Stress Design Fb - Tension 900.0 psi E : Modulus of Elasticity
Load Combination iIBC 2009 Fb - Compr 800.0 psi Ebend- xx 1,600.0ksi
Fc-Prl 1,350.0 psi Eminbend - xx 580.0ksi
Wood Species  : Douglas Fir - Larch Fc- Perp 625.0 psi
Wood Grade  : No.2 Fv 180.0 psi
Ft 575.0 psi Density 32.210pcf
Beam Bracing : Beam is Fully Braced against lateral-torsion buckling Repetitive Member Stress Increase
D(0.105); D@45 L(0.033)
D(0.02) L(0.067) LI R
v v v

v .

3x12 4

Span = 18.0 ft

Applied Loads Service loads entered. Load Factors will be applied for calculations.

Load for Span Number 1
Uniform Load : D =0.020, L = 0.0670 k/it, Extent = 0.0 —>> 15.0 ft, Tributary Width = 1.0 ft
Uniform Load : D =0.0780, L =0.0330 kft, Extent = 15.0 —>> 18.0 ft, Tributary Width = 1.0 ft
Point Load: D=0.1050, L=0.250k @ 15.0 ft

DESIGN SUMMARY ,
Maximum Bending Stress Ratio = 0.909 1 Maximum Shear Stress Ratio = 0.310:1
Section used for this span 3x12 Section used for this span 3x12
fb : Actual = 940.80psi fv @ Actual = 55.73 psi
FB : Allowable = 1,035.00psi Fv : Allowable = 180.00 psi
Load Combination +D+L+H Load Combination +D++H
Location of maximum on span = 9.7201t Location of maximum on span = 17.100 1
Span # where maximum occurs = Span# 1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward L+Lr+S Deflection 0.379 in Ratio = 570
Max Upward L+Lr+S Deflection 0.000 in Ratio = 0 <360
Max Downward Total Deflection 0.521 in Ratio= 414
Max Upward Total Deflection 0.000 in Ratio = 0 <180
Overall Maximum Deflections - Unfactored Loads
Load Combination Span Max."-"Defi  Location in Span Load Combination Max. "+ Defi  Location in Span
o 1 05207 9.270 S s 0.0000 0.000
Vertical Reactions - Unfactored Support notation : Far leftis #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 0848 1145 R
D Only 0.212 0427
L Only 0.636 0.718

D+ 0.848 1.145




Project.

Title :
Engineer:
Project Desc.:

Job #

Prined: 20 APR 2014, 12:15PM

Wood Beam
Lic. # : KW-06009328
Description : (N) (3) 2x12 floor joist

CODE REFERENCES

File: C:\Users\Nadia\Documents\ENERCALC Data Files\psueasthall ec6
ENERCALC, INC. 1983-2012, Build:6.12.8.21, Ver:6.12.9.30
Licensee : T

Calculations per NDS 2005, IBC 2009, CBC 2010, ASCE 7-05
Load Combination Set : IBC 2009

Material Properties

Analysis Method : Allowable Stress Design Fb - Tension 8750psi £ Modulus of Elasticity
Load Combination iBC 2009 Fb - Compr 875.0 psi Ebend- xx 1,300.0ksi
Fc - Pril 600.0 psi Eminbend - xx 470.0ksi
Wood Species : Douglas Fir - Larch Fc - Perp 625.0 psi
Wood Grade :No.2 Fv 170.0 psi
) = 425.0 psi Density 32.210pcf
Beam Bracing : Completely Unbraced
D(0.15) L(0.5)
D(0.068)
v v ¥ v v
- 2x12 -
Span=2.670ft
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loads
Point Load : D=0.150, L=050k @ 1.330 ft
Uniform Load : D =0.0680, Tributary Width = 1.0 ft

DESIGN SUMMARY - Design OK
Maximum Bending Stress Ratio = 0.219 1 Maximum Shear Stress Ratio = 0.186: 1
Section used for this span 2x12 Section used for this span 2x12
fb : Actual = 188.19psi fv : Actual = 31.55 psi
FB : Allowable = 861.24psi Fv : Aliowable = 170.00 psi
Load Combination +HD+H+H Load Combination +D+L+H
Location of maximum on span = 1.335ft Location of maximum on span = 0.000ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward L+Lr+S Deflection 0.001 in Ratio= 21476
Max Upward L+Lr+S Deflection 0.000 in Ratio= 0 <360
Max Downward Total Deflection 0.002 in Ratio= 13948
Max Upward Total Deflection 0.000 in Ratio = 0 <180
Overall Maximum Deflections - Unfactored Loads
Load Combination Span Max."-"Defl  Location in Span Load Combination Max. "+ Defl  Location in Span
DL S 1 0.0023 1335 0.0000 ~0.000
Vertical Reactions - Unfactored SUpacoton: ki Values in KIPS —
Load Combination Support 1 Support 2
Overall MAXimum 0.422 0420 2 -
D Only 0.471 0.171
L Only 0.251 0.249
D+l 0422 0.420




|
Title : Job# L”

Project: Engineer:
Project Desc..
= } - Printed: 20 APR 2014, 1:24PM
% File: C:\Users\Nadia\Documents\ENERCALC Data Files\psueasthail.ect
‘ Wood Beam ENERCALC, INC. 1983-2012, Buikf6.128.21, Ver6.129.30

Lic. # : KW-06009328
Description : 4x4 blocking

CODE REFERENCES

Licensee -

Calculations per NDS 2005, IBC 2009, CBC 2010, ASCE 7-05

Load Combination Set : IBC 2009

Material Properties
Analysis Method : Allowable Stress Design

Load Combination iBC 2009

Wood Species  : Douglas Fir - Larch
Wood Grade  : No.2

Beam Bracing : Completely Unbraced

Applied Loads

Fb - Tension 875.0 psi E : Modulus of Elasticity

Fb - Compr 875.0psi Ebend- xx 1,300.0ksi
Fc - Prl 600.0 psi Eminbend - xx 470.0ksi
Fc - Perp 625.0 psi

Fv 170.0 psi

Ft 425.0psi Density 32.210pcf

D(0.442) 5(0.233)

Span =1.330 ft

Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loads
Point Load : D =0.4420, S=0.2330 k @ 0.670 ft

DESIGN SUMMARY e -———Design OK
Maximum Bending Stress Ratio = 0.287: 1 Maximum Shear Stress Ratio = 0.246 : 1
Section used for this span Adx4 Section used for this span 4x4
fb : Actual = 376.95psi fv : Actual = 41.76 psi
FB : Allowable = 1,312.50psi Fv : Allowable = 170.00 psi
Load Combination +D+5+H Load Combination +D+S+H
Location of maximum on span = 0.6721t Location of maximum on span = 1.044 ft
Span # where maximum occurs = Span #1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward L+Lr+S Deflection 0.001 in Ratio= 13050
Max Upward L+Lr+S Deflection 0.000 in Ratio= 0 <360
Max Downward Total Deflection 0.004 in Ratio= 4489
Max Upward Total Deflection 0.000 in Ratio = 0 <180
Overall Maximum Deflections - Unfactored Loads B
Load Combination Span Max.""Defl  Location in Span Load Combination Max."+" Defi  Location in Span
D+S 1 0.00% 0672 Ty 00000 0000
Vertical Reactions - Unfactored Support notation : Far leftis #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum ' 0.337
D Only 0.221
S Only 0.116

D+8 0.337
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Company : NBZ CONSULTING ENGINEERS April 20, 2014
Designer : NZ

Job Number : 14-004 PSU EAST HALL DUCT (14x16) SUPPORT Checked By:

Materials (General)

Material Label Young's Modulus Shear Modulus Poisson's  Thermal Coef. Weight Density Yield Stress
o (Ksi) (Ksi) __Ratio (per10%6F) (Kift'3) _ (Ksi)
[ STL : 29000 | 11154 | .3 | 65 49 i 36
Sections
Section Database Material Area SA(yy) SA(zz) I y-y lz-z J (Torsion) T/C
_Label Shape Label (In)A2 - (In*4) (In*4) ~(In*4)  Only
~ SEC1 | PIPE 20 | STL | 1075 |12 | 1.2 | .666 666 | 1331 |
S2 | I2X2%3 |~ SiL Lo T A2\ AZ 7 0% | 273 | s | |
Joint Coordinates
Joint Label X Coordinate Y Coordinate Z Coordinate Joint Temperature
, (F (F) ‘ (Ft) . (F)
N1 | 0 0 | 0 ; 0 ;
1 N2 i 0 2 0 0 Ll
N3 | 217 0 0 i 0
N4 ! 247 2 0 i 0 |
Member Data
X-Axis Section End Releases End Offsets  Inactive Member
Member Label | Node J Node K Node Rotate Set I-End J-End I-End J-End Code Length
‘ " (degrees) __XYZXYZ  XyzXyz (n)  (m) (Ft) ‘
M1 N1 { N2 ] | | SEC1 | ‘ ! ‘ ! ' 2
M2 N3 N4 5 | SEC1 | 1 el 2 |
M3 | N2 | N4 | | 82 | ' b BT
Boundary Conditions
Joint Label X Translation Y Translation Z Translation MX Rotation MY Rotation MZ Rotation
(K/in) _ (K/in) ) (K/in) (K-ft/rad) (K-ft/rad) ~ (K-ft/rad)
N1 . __Reaction | Reaction Reaction | i -
N3 | Reaction | Reaction Reaction | =58 ; |
Basic Load Case Data
BLC No. Basic Load Case Category Category Load Type Totals
N Description Code Description Nodal Point _ Distributed _ Surface
[ 1 | BLC1 DL | Dead Load | | 1
25 BLC2 WL | Wind Load = ‘-
| 3 ] BLC3 WL | Windload | 2 ] B
Member Distributed Loads, Category : DL, BLC 1: BLC1
Member Label I Joint ~JJoint Load Pattern Label Pattern Multiplier
M3 1\ N2 N4 UNIFORM 1 1 ]
Distributed Load Patterns
Pattern Label Direction Start Magnitude End Magnitude Start Location End Location
T ) : (Kift, F) (Rft.Fy (Ftor %) . (Fter%)
. UNIFORM | Y | -.016 ? -.016 i -~ 5 167
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Joint Loads/Enforced Displacements, Category : WL, BLC 2 : BLC2

Joint Label [L]oad or Direction Magpnitude
. . [Dlisplacement B (K, K-ft, In, rad)
. N2 i L . ] X 362
Member Point Loads, Category : WL, BLC 3 : BLC3
Member Label | Joint J Joint Direction Magnitude Location
B B (K KAty (Ft or %)
M3 Nz N4 Y 20 5 z
M3 N2 N4 Y é -.201 1.67 |
Load Combinations
Num Description Env WS PD SRSS_CD BLC Factor  BLC Factor BLC Factor  BLC Factor
1] DL (yl | | 1 1 1 1 ‘ ] ; ] ‘
| 2 DL+WL Ly | 1 1 1 2 1 3 1
L3 6DL+WL Ly | [ 1 1 B 2 T 1 3 | 1
Envelope Reactions
Joint Label X Force Y Force Z Force X Moment Y Moment Z Moment
. _ (K) Lc (K) Lc (K) le (K Lc (K-ff) Le (K Lc
N1 ‘max, 0.002 | 1 0.009 | 1 | 0.000 1 0.000 | 1 | 0.000 1 0.000 | 1
min, -0.175 | 3 | -0.427 3 | 0.000 1 0.000 1 0.000 1 0.000 1
N3 max | -0.002 1 0.442 2  0.000 | 1 0.000 1 0.000 1 0.000 1
= Lt min|_-0.178 ' 2 _ 0.009 1 0.000 1 0.000 1 0.000 1 0.000 1
Reaction Totals : |max| 0.000 1 0.019 1 0.000 1
min| -0352 |2 | 0.011 3 1 0000 |1
Envelope Member Section Forces
Member Label Section Axial Lc Sheary-y Lc Shearzz Lc Torque Lc Momenty-y Lc Momentz-z Lc
S (K) _ (K , (K _ (K-t) R c) (Kft)
M1 1 max, 0.009 1 | 0175 3| 0 1 0 1T 0 1] 0 | 1]
- min | -0427 3 | 0002 1! © 1 o |41 ®© 1] 0 111
' 2 |max| 0.009 |1 0175 (3| 0 1 0 11 0 117] 0.001 11|
Imin| -0427 | 3 | -0.002 1 | 0 1 0 | 1 | 0 [ 1 -0.087 | 3 |
.3 max, 0009 ' 1 0175 |3 0 |1 0 (1] 0 1] 0002 |1
|min -0427 | 3 -0.002 | 1 0 1 0 [ 1 ] 0 {1 -0.175 | 3 |
| 4 max] 0009 | 1] 0175 | 3 | 0 O T T I 0 1] 0003 | 1}
'min| -0427 | 3 | -0.002 | 1! 0 P 1 0 I 0 {1 0262 | 3
5 max| 0009 [ 1] 0175 | 3 | 0 11 ] 0 ER 0 |1 0004 | 1
|min | 0427 ' 3 | -0.002 @ 1 | 0 1 | 0 | 1 | 0 |11 035 | 3
M2 1 /max| 0.442 2 0178 2 0 EE 0 EA 0 P 0 =
imin | 0.009 T2 50:002 1 17 0 =0 0 e 0 1] 0 tage |
2 max| 0442 |2 | 0178 | 2 0 1 0 B 0 1 | -0.001 1|
imin| 0009 |11 0002 | 1] 0 1 0 FEE 0 [ =F 0uR9 L9
3 max| 0442 240178 | 2 0 |1 0 [ 0 | 1 | -0.002 1=
min | 0.009 1= =0002 0 B 0 = 0 SRR
4 ‘max| 0442 2. |- 0178 2 0 1 0 £ 0 1 -0.003 1=
min | 0.009 10002 1 0 1 0 £ 0 1 -0.267 | 2
5 imax| 0442 [2 01/8 |2 O e S 0 1] -0.004 |1
R min ___0.009 150002 T 0 1= 0 1 0 |11 03855 |2 |
. M3 1 max| 0.178 2070009 T 11 [ T 0 1 0.247 3 | 0003 | 1
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Member Label Section Axial Lc Sheary-y Lc Shearz-z Lc Torque Lc Momenty-y Lc Momentz-z Lc
DT ® (K (K (Kf) (k) (k)
‘min | 0.002 |1 -0.427 3 0 1 | 0 [ 1 -0.003 1 0248 @ 3
| 2 imax| 0.178 2 0009 | 1] 0 1 ] 0O [1] 009 |2 -0001 | 1|
‘min | 0.002 | 1 -0.227 3 | 0 LA 0 i1 | 00010 | 1 009 | 2
| 3 max 0178 | 2 0 1] o 11 0 110003 |2 -0.002 | 3
min, 0002 ' 1| -0232 | 2 | 0 [ 1 0 1] 0002 |3 | -0.003 | 2
4 max, 0178 2 | -0.009 11 0 11 0 1] 0001 1] 0088 | 3 |
: min] 0002 1| 024 2 0 |1 0 1 -0.088 3 | -0.001 1
5 max| 0.178 | 2 -0.009 1. 0 1 1] 0 1] -0.003 | 1 0252 |2
.min| 0002 @ 1 -0.442 @ 2 0 1 | 0 L3 1 0251 | 2 0.003 1
Envelope Member Section Stresses
Member Label Section Axial Shear y-y Shear z-z Bending y-top Bending y-bot Bending z-top Bending z-bot
. (ks) le  (Ks) ~ Lc (Ksi) Llc (Ks) Lc (Ks) Lc  (Ks) Lc  (Ks) Lo
M1 1 max 0.009 |1 0195 3 0 | 1] 0 P11 1] 0 111 0 1]
'min| -0.398 | 3  -0.002 @ 1 0 [ 1 0 [ 1] 1. 0 111 O | 1
2 max| 0.009 |1 0.195 | 3 0 [|1]11873 |3 ] 0.02 | 1. 0 (11 O | 1
. [min -0.398 | 3 | -0.002 | 1 0 1 -002 |1 1873 3| 0 | 1 0 [ 1 |
| 3 max| 0009 | 1] 0195 [ 3| 0O 13746 |3/ 0039 1] 0 | 1 o 1]
i min | -0.398 | 3 | -0.002 | 1 0 ' 1 1-0.039 |1 -3.746 | 3 0 11 0 [ 1
4 max| 0009 |1 0195 |3 | O [ 1] 5619 3 0059 (1] O (1] 0 1]
/min| 0398 ' 3 /-0002 1/ O 1./-0059 /1 -5619 3| 0 11 D 1]
5 ‘max| 0.009 [ 1] 0.195 3 0 |11 7491 (310078 [1] 0O 1] 0 1 ]
. min | -0.398 | 3 | -0.002 [ 1 0 1 0078 1 | -7.491 3 | 0 [ 1] 0 1
M2 1 ma_x‘; 0411 | 2 | 0.198 | 2 0 1 0 JEE e 0 EE s A
/min| 0.009 {1 ! 0.002 | 1 0 1 0 1 1 0 1 0 1=
2 !max| 0411 |2 | 0.198 | 2 0 P 0020 21002 1 0 =1 0 =1
|min| 0.009 |1 0.002 {1 | 0 [ 11 002 11-1.902 | 2 | 0 ) 5
3 max| 0411 {2 | 0198 |2 | O 13804 2 |-0039 1] 0 | 1 0 1174
min| 0009 {10002 1| O 110039 | 1]|-3804 | 2| O el [0 [ 1|
4 max| 0411 |2 | 0.198 | 2 0 1156707 2] -0059 | 1 ' 0. 136 =
min| 0009 1 @ 0.002 | 1 0 10068 114670721 0 11 0 =1
5 max| 0411 | 2 | 0198 2 0 117609 |2 | -0078 | 1| 0 1} D=
min | 0.009 | 1 | 0.002 1 0 10078 | 1| -7609 | 2 0 1 0 L1
M3 1 max| 0249 | 2 | 0.03 1 0 1119331 (310097 | 1118131 3] 0224 [ 1
| imin{ 0003 | 1[-13687 (3 0 110097 1] 9302 (3| -0.189 | 1 | -2147 | 3
' 2 max| 0.249 | 2 | 0.028 | 1 0 | 113395 | 2]-0.037 | 1] 6597 [2]-008 |1
. min| 0.003 | 1 | -0.725 3 0 1110038 | 1]-3.384 | 2] 0073 [ 1! -7.812 | 2 |
| 3 max| 0249 (2] O 1 0 1110105 |2 | -0.065 |3 | 0.204 [ 2 | -0.15 13|
imin| 0.003 | 1| -0742 2 0 1110065 [ 3 [-0105 (2! 0127 [ 3 | -0.242 | 2 |
| 4 'max| 0249 [ 2 | -0.028 | 1 0 110038 (1] 3315 |3 ] 0.073 [ 1 | 7.651 | 3 |
| min | 0.003 | 1 -0.77 | 2 0 1.-3325 | 3 -0037 | 1| -6.461 | 3 | -0.086 | 1 |
| 5 max| 0249 |2 -003 |1 0 1-0097 | 1 9447 2 |-0.189 | 1 [21.806 | 2 |
_min |_0.003 1 -1.415 2 0 1.-9477 2 0097 1 -18415 2 | 0224 | 1
Member Deflection
Member Label Section x-Translate Lc y-Translate Lc z-Translate Lc x-Rotate Lc (n)LiyRatio Lc (n)L/zRatio Lc
(In) ‘ (In) (In) (radians)
M1 | 1 max| 0 5 B [ 1] 0 LA] 0 1 1 NC NC
{ | min | 0 e 0 (1] 0 [ Q 1 . NC NC
2 |max 0 JE3e] 0 I 1 | 0 | 1] 0 1] NC | NC
| min | 0 [ 1 -0.028 3 | 0 1| 0 1 14903.398 3 NC
3 max| 0 {35 0 | 1 0 | 11 0 11 NC ! | NC |
| min | 0 1 -0.066 | 3 | 0 | 1 | 0 | 1 /3064624 | 3 | NC
4 max| 0 | 0 1 11 0 1] 0 111 NC | 1 NC
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Member Label Section x-Translate Lc x-Translate Lc x-Translate Lc  x-Rotate Lc (n) L/y Ratio Lc (n) L'z Ratio Lc
_(Im) (n) (In) (radians) .
L . min | 0 1 -0.078 3 0 [ 1 1 0 | 1 13502427 3 NC
' 5 [max| 0. [ 3] 0 | 1 8 1] @ 171 NC . NC -
: | min 0 | 1 -0094 | 2 0 | 1 | 0 | 1 NC NC
L M2 | 1 |max 0 1 0 S0 B 5 0 | 1| NC NC
| min 0 | 1 0 = 0 | 0 1] NC NC
U NN R - T 0 T 1t Ne NC
. min | 0 12 -0.028 | 2 | 0 1= 0 | 1 14827816 2 NC |
3 max| 0 | 1 0 P 1l 0 T NG NC |
min | 0 12 | 0055 | 2] 0 17 0 1 13017.385] 2 NC
4 max| 0 Ll 0 = 0 =1 0 T NE— | "Ne - |
min | 0 12 | 0078 | 2 | 0 1] 0 11344844 2 NC | |
5 max: O LT 0 | 1 0 <l 0 T NG | NC B
min] 0 21 0094 (3] 0 = 1 NC NC
M3 1 max 0094 |2 0 13! 9 {1917 0 1] NC | ~NC
| min | 0 [ 1] 0 | 1] 0 [ 1 | 0 1 NC NC
2 max 0094 2 0 (1. 0 |1 0 11 NC | NC |
! mn 0 1 0005 |2 0 1] 0 1 5524581 2 NC %
. 3 !max 0094 @2 | 0 | 3 | o |1 0 1] NC | NC !
_ min | 0 i 0 12 | 0 L1 ] 0 11 NC |__NC |
| 4 max| 0094 [ 3| 0004 (3 O | 1 0 | 1| 5939 3 NC
1 min] © 1] ©0 111 © |1 0 111 NC NC
| 5 max| 0094 |3 0 z 0N R C L O 0 1. NC NC
| min 0 L 1 0 2 0 10 I 0 1 NC NC
Envelope Member AISC ASD 9th Code Checks
Member Label Code Chk Loc Shear Chk Loc Dir Fa Fby-y Fbz-z ASD Eqn.
S (Ft) Lc _ (Ft) e (Ksi) (Ksi) (Ksi)
I M1 1 0334 | 2 | 3 10014 | O 0 3 | 19907 23.76 | 2376 H2-1
= M2 = 0330 2 | 2 | 0.014 | g (82 L /o) - 2376 | 2376 | H1-Z2 |
| M3 | 0.015 | 0 ' 2 | 0.098 | 1.688 y | 2 | 16.83Code check based on z-z Axial ONLY - |
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Materials (General)

Material Label Young's Modulus Shear Modulus Poisson's  Thermal Coef. Weight Density Yield Stress
= . (Ksi) (Ksi) Ratio  (per10°5F) (KIftA3) _ (Ksi) .
L STL 29000 11154 3 .65 49 36 |
Sections
Section Database Material Area SA(yy) SA(zz) ly-y | z-z J (Torsion) T/C
~ Label Shape Label (In)*2 R (In*4) (In*4) (In™4) _%
| SEC1 _ PIPE_2.0 STL 1075 | 12 | 1.2 ‘ .666 .666 | 1331 | |
L 52 | L2X2X3 STL Ji6 (12 (A2 27 272 009 | ]
Joint Coordinates
Joint Label X Coordinate Y Coordinate Z Coordinate Joint Temperature
__(FH (Ft) (Ft) (F)
N1 0 0 0 0
N2 0 2 0 0 |
N3 2.83 0 0 0
N4 2.83 2 0 0 |
Member Data
X-Axis Section End Releases End Offsets  Inactive Member
Member Label | Node J Node K Node Rotate Set I-End J-End I-End J-End Code Length
_ (degrees) _ XYyZXyZ XYz Xyz (M () (Ft)
M1 N1 N2 | | SEC1 | | | . 2 !
M2 N3 N4 SEC1 | i Sy 2 |
M3 N2 | N4 S2 | 2.83
Boundary Conditions
Joint Label X Translation Y Translation Z Translation MX Rotation MY Rotation MZ Rotation
(K/in) (K/in) _ (Kfin) (K-ft/rad) (K-ft/rad) (K-ft/rad)
N1 | Reaction Reaction Reaction ‘
N3 | Reaction Reaction Reaction |
—Basic Load Case Data
BLC No. Basic Load Case Category Category Load Type Totals
- ~ Description Code __Description Nodal _ Point  Distributed  Surface
. 1 BLC1 | DL Dead Load 1 | 1 | 1
i 2 BLC2 | WL Wind Load 1 ! !
| 3 BLC3 1 WL Wind Load | 2 |
Member Distributed Loads, Category : DL, BLC 1: BLC1
Member Label I Joint J Joint Load Paitern Label Pattern Multiplier
M3 N2 ] N [ UNIFORM i 1 |
Distributed Load Patterns
Pattern Label Direction Start Magnitude End Magnitude Start Location End Location
ST e e (Kit, F) (KAt F) (Ft or %) (Ftor%)
| UNIFORM s ¢ -.006 -.006 B 220 {
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Joint Loads/Enforced Displacements, Category : DL, BLC 1:BLC1

Joint Label [L]oad or Direction Magnitude
- [Dlisplacement i (K KAt In,rad)
N3 _ - L Y N
Joint Loads/Enforced Displacements, Category : WL, BLC 2 : BLC2
Joint Label [L]oad or Direction Magnitude
[Dlisplacement (K, KAt In,rad)
P N2 i L N P X ] .308
Member Point Loads, Category : DL, BLC 1:BLC1
Member Label | Joint J Joint Direction Magnitude Location
e : (K, K-ft) (Ft or %)
L M1 N1 N2 ' Y | 0 _ 0
Member Point Loads, Category : WL, BLC 3:BLC3
Member Label I Joint J Joint Direction Magnitude Location
o B (K, K-ft) (Ft or %)
L M3 5 N2 | N4 Y | .084 - 5
M3 Eloe o N | N4 e Y- | -.084 i 2.33
Envelope Reactions
Joint Label X Force Y Force Z Force X Moment Y Moment Z Moment
(K) Lc (K) Le (K) Lg (K-ft) Lc (K-ft) Le (K-ft) Le
- N1 max, 0001 1 0005 | 1 0000 [ 1 0.000 | 1 0.000 1 0.000 1]
mn| 0153 |3 ]| 0269 [3] 0000 | 1] 0000 | 1| 0000 | 1| 0.000 [ 1|
N3 max | -0.001 1 0277 2 0000 |1 0.000 | 1 0.000 1 ' 0.000 1
= min | -0.155 2! 0005 ' 11 0000 |1 | 0.000 11 0.000 1 | 0.000 1
lTReaction Totals : [max]_0.000 | 1 | 0.011_[| 2 | 0000 ] 1
min | -0.308 3 0.007 3 0.000 1
Envelope Member Section Forces
Member Label Section Axial Lc Sheary-y Lc Shearz-z Lc Torque Lc Momenty-y Lc Momentz-z Lc
N {4 = (K) (K) (KA (K-ft) (K-ft)
[ M1 | 1 max, 0.005 1 @453 [ 37] 0 | 1 | 0 ) 0 | 1 0 1 1]
| min | -0.269 3| -0.001 | 1] 0 | 1 | 0 [ 1 0 1 0 | 1
| 2 max' 0.005 141 0153 |3 | 0 1, 0 =l 0 1 1 0.001 1
- | min | -0.269 3 | -0.001 | 1 | 0 1 | 0 [ 1 | 0 1 | -0.077 S
| 3 Imax|] 0005 | 1] 0153 | 3| 0 1 0 (1] O 1 | 0.001 1
| min . -0.269 3| -0.001 | 1| 0 | 1 0 [ 1 0 1 | -0.153 3
4 max| 0.005 1] 0163 | 3 | 0 {1 0 S 0 11 ] 0002 | 1]
| min | -0.269 3| 0001 | 1| 0 1 | 0 1 0 |1 -023 [ 3|
-5 |max| 0.005 1! 0153 | 3 | 0 | 1] 0 [ 1} 0 1] 0003 | 1]
| I min | -0.269 3 | -0.001 1 | 0 L 1 0 i 0 | 1 -0306 | 3 |
M2 1 [max| 0.277 2| D155 2 | 0 == 0 == 0 el 0 | 1 |
| min | 0.005 10001 ol 0 = 0 = 0 L 0 et
2 |max| 0277 2 Otan o 2 0 e 0 = 0 1 -0.001 | 1 |
| min 0.005 1 0001 |1 | 0 P 0 = 0 15 -0078 -2 |
3 max| 0.277 2210155 25 0 A 0 Fo 0 el 0001 T |
{min| 0.005 11000 14 | 0 s 0 = 0 F s sh o9
4 i 0P o a5 2 | 0 B 0 el 0 1 -0.002 | 1 |
min 0005 E1 0001 1] 0 1 0 BN 0 | 1 | -0.233 25
5 max 0.277 25 0185 2 0 1 0 1 0 1 | -0.003 1
min 0.005 1500000 151 0 1 | 0 2] 0 11 -0.311 2
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Envelope Member Section Forces, (continued)
Member Label Section Axial Lc Shearyy Lc Shearzz Lc Torque Lc Momenty-y Lc Momentz-z Lc
I (K (K ) K (Kf) KA KAy
L M3 |1 max| 0155 | 2 | 0005 [ 1] o 111 0 11 0216 | 3 | ___Q_Q_C}Z 11
: ‘min._ 0001 1 -0269 |3 0 L1 0 11| -0.002 @ 1| -0.217 3 |
2 max; 0155 |2 | 0004 | 1 0 [ 1 ] 0 11 0095 | 2 -0.001 .
| ‘min| 0001 1| -0185 @ 3| 0 1] 0 111 0001 [ 1] 009 [2]|
| 3 Imax| 0155 [ 2 O e 0 17 0 1 0002 [ 2] 0001 | 3|
f min| 0001 ' 1! -0188 | 2 | 0 | 1 | 0 ' 1 0001 |3 -0.002 )02 | 2 |
4 ‘max|, 0155 | 2 | -0004 | 1| 0 L1 0 |1] 0001 [1] 0094 3_
' min | 0.001 1.1 -0 192 | 2 | 0 | 1] 0 1 -0.093 [ 3 | -0.001 | 1|
| 5 max| 0155 |2 | -0. 0,0,,5 [ 1 0 1] 0 1 0002 1| 022 |2
Jmin_ 0001 1 | -0277 | 2 0 | 1 0 1. 0219 | 2 | 0.002 ]
Envelope Member Section Stresses
Member Label Section Axial Shear y-y Shear z-z Bending y-top  Bending y-bot Bending z-top Bending z-bot
] ] N __(Ksi) Lec  (Ksi) Lc (Ksi) Lc  (Ksi) Lc (Ksi) Le (Ksi) L (Ksi) Le
M1 | 1 max | 0005 |1]0171 13| 0 [1] o0 1] 0 (11 .0 571@3770 | 1;
min | 025 3  -0.002 1 0 1 0 11 0 1 0 19 t 1 |
| 2 max? 0005 1110171 |3 | O 1 164 | 3 | 0.015 | 1 0 1] 0 [ 1]
‘ | min -0.25 | 3 | -0.002 | 1 0 11 -0.0156 | 1 -1.64 | 3 0 |11 0 1.
| 3 _max 0005 |1 0171 [ 3 0 1 328 |3 0.03 150 0 111 0 11}
|min| 025 | 3 | -0.002 | 1 0 11 -003 1 -328 |13 0 111 O 1 |
L4 max| 0.005 [ 1 0.171 [ 3 0 11 492 3 0045 @1 0 (1] 0 [ 1]
min . -025 | 3  -0.002 | 1 0 11 -0.045 1 492 3 0 ‘1 0 | 1
5 max 0005 |1 0171 | 3 0 1 6.56 3 0.06 1 0 1] O 1|
| min | -025 [ 3  -0.002 | 1 0 1 -0.06 | 1 666 3 0 |1 0O 104
M2 | 1 imax| 0258 |2 | 0173 [ 2 0 [ 1 0= 1 0 1 0 5 1,_3_ 20 =1
min| 0.005 | 1| 0.002 | 1 0 116 1 0 [ 1 0 0 1|
2 Imax| 02568 |2 | 0.173 | 2 0 1] 1662 | 2 | -0.015 | 1 0 EEEE SRR
mini 0.005 | 1 | 0.002 | 1 0 110015 | 1 {-1662 |2 0 B0 =
| 3 imax| 0258 |2 | 0.173 | 2 0 1| 3.324 24 0T 0 DT
imin| 0.005 |1 0002 | 1] 0 1 0063 | 1]-3324 2 0 R 1]
-4 'max| 0258 |2 | 0373 (2| O 11 4987 | 2 | -0.045 | 1 0 IS T
min| 0005 1]/ 0002 1] O 110045 | 1| 4987 [ 2 0 T 1=
5 max| 0258 | 2 | 0.173 | 2 G- 116640 |2 006 1] 0 1ol =0 15
I min | 0005 | 1 | 0.002 | 1 0 11008 P+ i6648 D1 @ |11 - 19|
M3 1 |max| 0217 ' 2 | 0.018 | 1 0 1| 8171 =13 0074, 11158781 3 | 0172 | 1 |
/min | 0002 1 | -086 | 3 0 1 . -0075 1 | -8146 | 3 | -0.145 | 1 [-18.801 | 3 |
2 Tmax]| 0.217 | 2 | 0.014 | 1 O 113576 [2]-0025 1 6949 2 | -0.059 | 1 |
‘ min | 0.002 | 1 | -0.593 | 3 0 |1 0026 | 1]|-3565 2| 005 | 1] [-8. 228 | 2 |
| 3 |max] 0.217 | 2 o |1 0 1] 0.07 | 2 )-0044 | 3] 0136 | 2 -0.101 | 3 |
min | 0.002 |1  -0602 | 2 0 ' 1] 0044 | 3 -0.07 2 008 | 3  -0.161 ] 2 f
| 4 ‘m_a_x; 0217 | 2 | -0.014 1 O {10026 [1]3515 3] 005 |1]{8113 13 ]
3 min | 0.002 1  -0615 2 0 | 11-3526 3 -0025 1  -6.852 | 3 | -0.059 | 1
| 6§ Imax| 0.217 | 2 | -0.018 | 1 0 1]-0075 |1 825 | 2 | -0.145 |1 19055 | 2 ‘
min__0.002 1 -0888 2 0 1-8281 12 0074 ' 1 /-16.092 | 2 | 0.172 | 1 |
—Member Deflection
Member Label Section x-Translate Lc y-Translate Lc z-Translate Lc x-Rotate Lc (n) Uy Ratio Lc (n)L/zRatio Lc
o (In) (In) (In) (radians) P .
M1 1 imax| 0 1 ] 0 i1 0 11 0 1 NC i | NC
i min | 0 1 0 | 1| 0 fadld 0 [ 1 NC i NC
| 2 max| 0 3 0 111 0 [1] 0O [ 1 NC | NC
i min | 0 1 -0.029 3 | 0 1 | 0 | 1 [5599.325| 3 ___NC
| 3 'max| O 3] 0 111 0 SN NC | ' NC
| min | 0 1 -0.056 | 3 | 0 | 1] 0 1 134995781 3 | NC
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Member Deflections, (continued)

Member Label Section x-Translate Lc x-Translate Lc x-Translate Lc x-Rotate Lc (n)LiyRatio Lc (n)L/zRatio Lc
) _ (n) () (radians) .
.4 max, 0 13| 0 G R NC | NC
| min | 0 |1 -0079 | 3| 0 L 1] 0 . 1 13999518 | 3 NC
5 'max| 0 [3] 0 11 0 1] 6 {1 NC | __NC
min | 0 1. -0.098 @ 2 0 1 4 0 1 NC ] i NC
M2 1 max]| 0 EE 0 =R 0 e TN 1 NC ,3 1 NC
? . min | 0 B 0 1 0 Pl 0 1 NC | NC
2 max| e BRI 0 B 0 0 1 NC i | NC
min 0 2 | 0029 |2 | 0 [ 1 0 | 1 15524789 | 2 | NC
3 max| 0 14 0 [ 1 0 1 1 ] B NC | 1 NC
' min | 0 2 | 0056 | 2 | 0 =15 0 1 13452993 2 | NC
4 max, O R BEER N EERE R
| min | 0 | 21 08789 | 2 0 L e 0 | 1 139462781 2 [ NC
5 [max N 0 1 0 1 0 |41 HNC ] NC
| min 0 [ 2 -0.098 <3 0 1 0 a5 NC | NC
M3 1 _max_ 0098 | 2 0 3 0 1 0| 1] NC NC
f | min 0 [ 1 ] 0 1 0 1 | 0 A1 NC ‘ NC
2 max, 0098 | 2 | 0 e 1 | 0 1 NC NC |
‘ min | 0 | 1 -0.008 | 2 | 0 1 0 1 4402.438 | 2 NC
"3 max, 0098 |2 0 3 G T 1] NC_| | NC
| min 0 [ 0 2 0 1 | 0 [ 1 | NC ' | NC
| 4 'max;, 0098 |3 0007 | 3| 0 11 0 | 114630.187 ] 3 | NC ‘ %
min | 0 1 0 i 0 [ 1] 0 1 NC NC | |
| 5 'max| 0.098 3 | 0 1| U 0 1 NC ? NC [
[ min | 0 1| 0 2 | 0 [ 1 | 0 1 NC | NC ‘ |
Envelope Member AISC ASD 9th Code Checks
Member Label Code Chk Loc Shear Chk Loc Dir Fa Fb y-y Fb z-z ASD Eqgn.
___(F)  Le Ey e (Ks) (Ksi) (Ksi) .
M1 | 0288 | 2 | 3 1.0.012 | 0 L0 19907 | 2376 | 2376 | H2-1 |
M2 | 0.292 | 2. 200012 0 -2 - M080Y - | 2376 | 2376 | HI2 .|
M3 | 0.015 | 0 | 2 | 0.062 | 2358 y 2 | 14.66Zode check based on z-z Axial ONLY - |

RISA-3D Version4  [C:\Program Files\RISA3d\psueasthall2.r3d] Page 4




Title : Job#
Engineer: ‘LC{’

Project: .
Project Desc.:

o - . Printed: 24 APR 2014_»._ ﬁ:z]ﬂ.ﬂ_
i File: C:\Users\Nadia\Documents\ENERCALC Data Files\psueasthali.ecf |
Wood Beam ENERCALC, INC. 1983-2012, Build6.12.8.29, Ver®.12.9.30

Licensee :

Lic. # : KW-06009328
Description : (2) 2x10 Supporting RTU unit

CODE REFERENCES

Calculations per NDS 2005, IBC 2009, CBC 2010, ASCE 7-05
Load Combination Set : IBC 2009

Material Properties

Analysis Method : Aliowable Stress Design Fb - Tension 900 psi E : Modulus of Elasticity
Load Combination iBC 2009 Fb - Compr 900 psi Ebend- xx 1600ksi
Fc - Pril 1350 psi Eminbend - xx 580ksi
Wood Species  : Douglas Fir - Larch Fc-Perp 625 psi
Wood Grade  : No.2 Fv 180 psi
Ft 575 psi Density 32.21pef

Beam Bracing : Completely Unbraced
D(0.15) W(0.163) D(0.15) W(0.163)

— 2-2x10
Span=7.0ft
Applied Loads Servi_cgkloads entered. Load Factors will be applied for calculations.
Point Load: D=0.150, W=0.1630k @ 1.50 ft
Point Load : D=0.150, W=0.1630 k @ 5.50 ft
DESIGN SUMMARY o ____Design OK _
Maximum Bending Stress Ratio = 0.134 1 Maximum Shear Stress Ratio = 0.094 : 1
Section used for this span 2-2x10 Section used for this span 2-2x10
fb : Actual = 131.69psi fv : Actual = 16.92 psi
FB : Allowable = 983.23psi Fv : Allowable = 180.00 psi
Load Combination +D+W+H Load Combination +D+W+H
Location of maximum on span = 46901t Location of maximum on span = 0.0001t
Span # where maximum occurs = Span #1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward L+Lr+S Deflection 0.000 in Ratio= 0<360
Max Upward L+Lr+S Deflection 0.000 in Ratio = 0 <360
Max Downward Total Deflection 0.015inh Ratio= 5853
Max Upward Total Deflection 0.000 in Ratio= 0 <180
Overall Maximum Deflections - Unfactored Loads
Load Combination Span Max."*Defl  Location in Span Load Combination Max. "+ Defi  Location in Span
D+W 1 0.0149 3535 i = 0.0000 0.000
Vertical Reactions - Unfactored Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 0.313 0.313 o
D Only 0.150 0.150
W Only 0.163 0.163

D+W 0.313 0.313
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TABLE 2—ALLOWABLE TENSILE PULL-OUT LOADS (Pyot/Q), pounds-force"***

Steel F, = 45 ksi
Applied Factor of Safety, 0 = 3.0
& Nominal Design thickness of member not in contact with the screw head (in.)
crew 3
A Diameter
Description (in.) 0.015 0.018 0.024 0.030 0.036 0.048 0.060 0.075 0.080 0.105 0.135
Self-drilling Screws for Steel-to-Steel Connections®
#6-20 0.138 - - - - 63 84 106 132 158 185 238
#7-18 0.151 - - - - 69 92 116 144 173 202 260
#8-18 0.164 - - - - 75 100 125 157 188 220 282
#10-12
#10-16 0.190 - - - - 87 116 145 182 218 254 327
#10-18
#12-14
#12-24 0.216 - - - - 99 132 165 207 248 289 373
Y14 0.250 - - - - 115 153 191 239 287 333 430
Seif-piercing Screws for Steel-to-Steel Connections®
#8-18S 0.164 37 49 68 86 109 - - - - - -
#10-128 0.180 44 53 77, 102 117 150 - - - = -

For Sl: 1 inch = 25.4 mm, 1 Ibf = 4.4 N, 1 ksi = 6.89 MPa.

'For tension connections, the lower of the allowable pull-out, pullover, and tension fastener strength of screw found in Tables 2, 3, and 5, respectively must be
used for design.

2Unless otherwise noted, load values are based upon calculations in accordance with Section E4 of AlSI S100. ANSIVASME standard screw diameters were
used in the calculations and are listed in the tables.

*The allowable pull-out capacity for intermediate member thicknesses can be determined by interpolating within the table.

“To calculate LRFD values, multiply values in table by the ASD safety factor of 3.0 and multiply again with the LRFD @ factor of 0.5.

°For F, = 65 ksi steel, multiply values by 1.44.

®Load values are based on testing in accordance with AISI S905.

TABLE 3—ALLOWABLE TENSILE PULL-OVER LOADS (Pyov/Q), FOR HILTI ASTM C1513 SCREWS, pounds-force®****

Steel F, = 45 ksi
Applied Factor of Safety, Q=3.0
Washer or Design thickness of member in contact with the screw head (in.)
Screw Head
Hecrption D'E(ri:‘a)‘e' 0015 | 0018 | 0024 | 0030 | 0036 | 0048 | 0060 | 0075 | 0080 | 0105 | 0135
Hex Washer Head (HWH) or High Hex Washer Head (HHWH)
#8-18S 0.315 106 128 170
#8-18 0.335 113 136 181 225 271 363 453 567 680 790 1020
o 0.309 135 162 215 268 323 430 540 673 807 943 1210
#10-128 i
aan 0.415 140 168 224 279 337 447 560 700 840 980 1260
14 0.500 169 203 270 336 407 540 677 843 1010 1180 1520
Phillips Pan Head (PPH)
#8-18 0.311 105 126 168 210 252 336 420 525 630 | 735 945
#1016 0.364 123 147 197 246 295 393 491 614 737 860 1106
Phillips Truss Head (PTH)
#1018 | 0433 | 146 | 175 | 234 | 202 | 351 | 468 | 585 | 731 | 877 | 1023 | 1315
Phillips Pan Framing Head (PPFH)
#7486 | 0303 | 102 | 123 | 164 | 205 | 245 | 327 | 400 | 51 | 614 | 716 | 920
Phillips Pancake Head (PPCH)
#1016 | 0409 | 138 | 168 | 221 | =276 | 331 | 442 | 552 | o0 | 828 | 96 | 1242
Torx Pancake Head (TPCH)
#1214 | o400 | 138 | 16 | 221 | 276 | 331 | 442 | ss2 | eo0 | 828 | oe6 | 1242
Phillips Flat Truss Head (PFTH)
#1012 | 0364 | 123 | 147 [ 197 | 246 | 205 | 308 | 491 | 14 | 737 | 80 | 1106

For 8I: 1inch =254 mm, 11bf=4.4 N, 1 ksi = 6.88 MPa.

'For tension connections, the lower of the allowable pull-out, pullover, and tension fastener strength of screw found in Tables 2, 3, and 5, respectively must be used
for design.

*Load values are based upon calculations in accordance with Section E4 of AISI S100. ANSVASME standard screw head diameters were used in the calculations
and are listed in the tables.

*The allowable pull-over capacity for intermediate member thicknesses can be determined by interpolating within the table.
*To calculate LRFD values, multiply values in table by the ASD safety factor of 3.0 and multiply again with the LRFD @ factor of 0.5.
*For F, 2 65 ksi steel, multiply values by 1.44.




ESR-2196 | Most Widely Accepted and Trusted Page 7 of 9

TABLE 4A—ALLOWABLE SHEAR (BEARING) CAPACITY OF STEEL-TO-STEEL CONNECTIONS USING
HILTI ASTM C1513 SELF-DRILLING SCREWS, pounds-force"***

Steel F, = 45 ksl
Applied Factor of Safety, 0 = 3.0
Design
thickness of Design thickness of member not in contact with the screw head (in.)
Screw ;m:'r member in
Description (in.) contact with
scre('s.\:‘ gead, 0.036 0.048 0.060 0.075 0.090 0.105 0.135
0.036 167 220 220 220 220 220 220
0.048 167 257 294 204 204 294 294
0.060 167 257 360 367 367 367 367
#7-18 0.151 0.075 167 257 360 459 459 459 459
0.090 167 257 360 459 550 550 550
0.105 167 257 360 459 550 642 642
0.135 167 257 360 459 550 642 826
0.036 174 239 239 239 239 239 239
0.048 174 268 319 319 319 319 319
0.060 174 268 373 400 400 400 400
#8-18 0.184 0.075 174 268 373 497 497 497 497
0.090 174 268 373 497 597 597 597
0.105 174 268 373 497 597 897 697
0.135 174 268 373 497 597 697 897
0.036 188 277 277 277 277 277 277
0.048 188 289 370 370 370 370 370
#10-12 0.060 188 289 403 463 463 463 483
#10-16 0.190 0.075 188 289 403 563 577 577 577
S 0.080 188 289 403 563 593 693 693
0.105 188 289 403 563 693 807 807
0.135 188 289 403 563 693 807 1040
0.036 200 309 315 315 315 315 315
0.048 200 308 420 420 420 420 420
- 0.060 200 308 430 523 523 523 523
0216 0.075 200 308 430 600 657 657 657
el 0.090 200 308 430 600 787 787 787
0.105 200 308 430 600 787 520 820
0.135 200 308 430 800 787 920 1180
0.036 215 340 363 363 363 363 363
0.048 215 331 467 487 487 487 487
0.060 215 331 463 607 807 607 607
14 0.250 0.075 215 331 463 647 760 760 760
0.090 215 331 463 647 850 910 810
0.105 215 331 463 647 850 1060 1060
0.135 215 331 483 647 850 1060 1370




TLO80V

138's) i3ty T ELECTRICAL UNTT WT. [UNIT HEIGHT CENTER OF GRAVITY [H/WN
39— S : CHARACTERISTICS W ] K A X Y 7
18¢.03 . 132,13 ABVLG47 208/230-1-60, 208/230-3-60 435 [197.3| 46,98011931 | 25 5164711 | Z1.0(533.41 | 17.60447.0)
217 RETURK SUPPLY 4BVLO47 460:3-60 445 (203 7] 4698111831 | 25.10653.2) | 20.51520.11 | 11.20438.6)
(70,41 B E 48VL048 2081730-1-60, 208/230-3-60 453 |205,5] 46.98111931 | 75.7(652.81 | 21.81553.11 | 18.00451.2)
4BVLO48 160360 67 [211.8] 46.98111031 | 25.90657.91 | 21.21540.81 | 17.60448.3)
= 1 i 4BVLOEO 208/730-1-60,208/230-3- 60 4B1_|218. 2| 5098112051 | #5.6(655.31 | 22.00558.81 | 20.01508.0]
\\\ 4BVL060 460-3-60 495|724 5| 5098112051 | 25.9(657.91 | 21.4[544.81 | 19.50436.11
QPTIONAL OPTIONAL =
1601 RETURN SUPPLY
Lty AIR AlR
d OPENING . OPENING
=5 s CORNER WETGHT_LB/KG REQUIRED CLEARANCES TO CONBUSTIBLE MATL.
o T TIPS [NGHES (WM )
I TOP OF UNIT,. . . o L1400 (355,61
042 | 62.8/28.5 [166.7/15.6] 89.9/40.8 115.6/52.4) DUCT SIOE OF UIV. . s TN Y
SIDE OPPOSITE DUCTS T e R0 (388 4
OUTDOOR 8:.I\ IR 048 16734305 |111.2077.7| 94.4/42,8 |120.1/54. 5| BOTION 0F UNCT.... pumcrsscaeen s AR
{80.5) iiehyas
I lﬁ 060 [ 68.7/31.2 | 184/83.5 | 94.9743.0 |133.4/60.5) yec  REOUIAED CLEARANCES.
INCHES [MM]
r ) BESWEEN UNLTS, PONER ENTRY SIOE.......... oo 4200 [1086.8)
4 683 4 ADD 9 LBS [4.1 KGI TO CORNER 3 UNIT AND UNGROUNDED SURFACES. POWER ENTRY SIOE. . . . 36.00 (314.0)
=% (1381 FOR 460 VOLT UN[TS, UNIT AND BLOCK OR CONCRETE WALLS AND OTHER
= 1 ADD 5 LBS [2.3 K61 TO CORNER 4 GROUNDED SURFACES, POWER CNTRY SIDE....................42.00 [1066.81
kY FOR 460 VOLT UNITS.
E — E REGUIRED CLEARANCE FOR OPERATION AND SERVICING I —
N WM
VAR COTLARCES S BI0E oo s e o b6 00 TOFECOT
UTDOOR COIL PONER ENTRY SIDE. .. ST R e 0 e
TOP VIEW (EXCEPT FOR NEC REGUIREMENTS)'
WNETCTOR 35 s i e ey e 48,00 [1219.2]
STOEOPPOSITESBIETH: Sy re v sy s s 6 LA (47 0)
OUCT PANEL. . .. AR R 3T )
SMINIMUN DISTANCES: IF UNIT IS PLACED LESS THAN 12.00 (304,81 FROM WALL
SYSTEM, THEN SYSTEM PERFORMANCE MAYDE COMPROMISED.
gt gy i DINENSIONS [N [} ARE IN MILLIMETERS
[(1090.61 ] 4,54
FIELO ENTRY
SERVICE POAT | _— 115,41
(23.01
11atze.6) Bl KO,
S ——e. | =
nll A * = = =
0.88(22.21 DIA. HOLE
CONTROL ENTRY
- 4.84 ¥
1123.81
N
: 24,82 — # .
1620.2) 153
.o 1506.1) 15.83 | osueeeey ] | sETumn
1402.01 buct bucr
. H OPENING OPENING
e s . 14,32 _ ;
_ ) . (36311 o6y g
T «
7 1 b I 1 Ty Tk | 1 I AT 1 I 1 I [
ORALN OUTLET i 1.68 ! a
L 0i0 b et ﬂm,..“q COMPRESSOR, BLOWER, GAS SECTION . 0.5(12.1) NPT 0.20 Iiu H_uw.h_ B
“B71'DEEP - fe— 12, : , 501270 NPT, L |
F RIS R L 130900 ¥ ELECTRICAL ACCESS PANEL [ o | [T H LR Ll
el b 48,28 fi'e) o
| 4.2 . (122631 5.61 e
AT ne RIGHT SIDE VIEW REAR VIEW
IEW FRONT VIEW W
ﬂ_mﬁugo: 4.0

48VL

090-¢r0'IASY - SNOISNHIWIA LINN




PORTLAND STATE UNIVERSITY
EAST HALL VENTILATION SYSTEM

Structural Calculations
Project No.14-004
April 25, 2014

Submitted to:

Portland State University
Facilities and Planning-FAP
617 SW Montgomery Street

Portland, OR 97201

Submitted by:
NBZ Consulting Engineers
21617 SW Susan Lane
Beaverton, OR 97006




