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Addendum No. 1 
 

 
Date: May 10, 2016 
 
To:  A/E Firms  
 
From: Matt Boyer – Project Manager, DFCM 
 
Reference: BDO Campus Bay 2 Buildout-Ogden/Weber ATC 
  Utah College of Applied Technology  
  DFCM Project No. 17026240 
 
Subject: Addendum No. 1 
 
Pages Addendum Cover Sheet 2 pages 
 Structural Evaluation 74 pages 
 Total 76 pages  
  
 
Note: This Addendum shall be included as part of the Contract Documents. Items in this 
Addendum apply to all drawings and specification sections whether referenced or not involving 
the portion of the work added, deleted, modified, or otherwise addressed in the Addendum. 
Acknowledge receipt of this Addendum in the space provided on the Bid Form. Failure to do so 
may subject the Bidder to Disqualification.   
 
 
1.1 SCHEDULE:  There are no project schedule changes. 
 
 
1.2 GENERAL ITEMS:  
 1.2.1 QUESTION: In the management plan and statement of qualification section of  
  our proposal, "Tab 2 and Tab 3" both require an organizational chart.  I assume  
  you only need one.  Which tab would you like to see this under? 
  ANSWER: Please provide only one copy of the organizational chart in the  
  management plan.  List the corresponding responsibility of the management plan  
  for that team member. 

 
            1.2.2 As part of the build out of the warehouse space, OWATC is interested in 

upgrading the structure framework for possible future photovoltaic array over Bay 
#2.   This would be a structural upgrade to the west 1/3rd of the existing Tiber 
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frame structure to increase the loading to accommodate a rack mounted solar P.V. 
system.  This desire of the college is to incorporate the necessary structural 
improvements during this phase of construction to facilitate a solar P. V. system 
that would generate enough power to offset at least ½ to 2/3 of the power 
necessary for operation of the BDO Facility.  On other PV projects, PV arrays this 
size have increased the roof load by seven pounds per square foot.  It is 
anticipated that the future PV system would need to generate around 440kW to 
meet the 2/3 power offset goal of the building operations. 

 The intent would be to complete design for such a structural improvement now as 
part of the design agreement, and then show these structural upgrades as a bid 
alternate to the construction documents.   

 The college has consulted with a Structural Engineer, who is of the opinion that a 
simple steel structure, from the exterior wall to midpoint of the west bay is where 
the structure would need to be installed to provide additional structural support to 
allow the installation of a Solar P.V. array on the West Bay of Bay #2. 

 Please see the attached structural evaluation that was done during the reroof & 
seismic upgrade project. 
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STRUCTURAL CALCULATIONS 


FOR 

OWATC BDO Bldg 10A Roof Upgrades 

Client: Bott Pantone Architects 

Project Number: 15118 

DESIGN CRITERIA 

GOVERNING CODE: IBC 2012 

GENERAL: Risk Category = II 

SEISMIC: Seismic Upgrade Per ASCE 41-06 Basic Safety Objective 

DESIGN LOADS 


ROOFS: DL = 15 psf SL = 30 psf 
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Design Maps Swnmary Report http ://ehp2-earthquake.wr.usgs.gov/designmaps/us/swnmary.php?templ ... 

USGS Design Maps Summary Report 
User-Specified Input 

Building Code Reference Document ASCE 41-13 Retrofit Standard, BSE-2N 
(which utilizes USGS hazard data available in 2008) 

Site Coordinates 41.2588°N, 112.00037°W 

Site Soil Classification Site Class D - "Stiff Soil" 
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Design Maps Summary Report http://ehp4-earthquake.cr.usgs.gov/designmaps/us/summary.php?templa ... 

~,USGS Design Maps Summary Report 
User-Specified Input 

Building Code Reference Document ASCE 41-13 Retrofit Standard, BSE-1N 
(which utilizes USGS hazard data available in 2008) 

Site Coordinates 41.2588°N, 112.00037°W 

Site Soil Classification Site Class 0 - "Stiff Soil" 
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Te!' Project 

OWATC Bldg 10A 
Job Ref. 

15118 1 1 

ARW Engineers Section Sheet no./rev. 

1594 W Park Circle 2x12 Joist Capacity 1 

Ogden, UT 84404 Calc. by IDate 
ZCH 4/20/2015 

IChk'd by [ Date App'd by JDate 

STRUCTURAL WOOD BEAM ANALYSIS & DESIGN (NDS 2005) 

In accordance with the ASD method 
TEDDS calculation version 1.5.07 

Load Envelope - Combination 1 

It~1____________________________~20~--------------------------~1 
A B 

Bending Moment Envelope
kip_'t 

.]~~~
4.5 

It 	 ~I____________________________~20~--------------------------~1 
A B 

Shear Force Envelope 

':~J~ 

~~J ~ 


-0.9 
II ~I____________________________~W~--------------------------~I 

A 	 B 

Applied loading 

Beam loads 

Dead full UDL 30 Ibltt 

Snow full UDL 60 Ibltt 

Load combinations 

Load combination 1 Support A Dead x 1.00 

Snow x 1.00 

Span 1 Dead x 1.00 

Snow x 1.00 

Support B Dead x 1.00 

Snow x 1.00 



reI· Proiect 

OWATC Bldg 10A 

Job Ref. 

15118 12 

ARW Engineers 

1594 W Park Circle 
Ogden, UT 84404 

Section 

2x12 Joist Capacity 1 
Sheet no.lrev. 

2 

Calc. by IDate IChk'd by 
ZCH 4/20/2015 

Date App'd by IDate 

Analysis results 

Maximum moment Mmax = 4500 Ib_ft Mmin = 0 Ib_ft 

Design moment M = max(abs(Mmax),abs(Mmin)) = 4500 Ib_ft 

Maximum shear Fmax = 900 Ib Fmln = -900 Ib 

DeSign shear F = max(abs(Fmax),abs(Fmin)) = 900 Ib 

Total load on member WIOI = 1800 Ib 

Reaction at support A RA_max = 900 Ib 

Unfactored dead load reaction at support A RA_Dead = 300 Ib 

Unfactored snow load reaction at support A RA_snow = 600 Ib 

Reaction at support B RB_max = 900 Ib 

Unfactored dead load reaction at support B RB_Dead = 300 Ib 


Unfactored snow load reaction at support B RB_snow = 600 Ib 


I 

I 
b 


--.., :+-1.5" 
-+l2.5"i4­

Sawn lumber section details 

Nominal breadth of sections bnom = 2 in 

Dressed breadth of sections b=1.5in 

Nominal depth of sections dnom=12in 

Dressed depth of sections d =11.25 in 

Number of sections in member N = 1 

Overall breadth of member bb = N x b = 1.5 in 

Table 4A - Reference design values for visually graded dimension lumber (2"-4" thick) 

Species, grade and size classification Douglas Fir-Larch, No.1 & Btr grade, 2" & wider 

Bending parallel to grain Fb = 1200 Ib/in2 

Tension parallel to grain FI = 800 Iblin2 

Compression parallel to grain Fe = 1550 Ib/in2 

Compression perpendicular to grain Feyerp = 625 Ib/in2 

Shear parallel to grain Fv =180 Ib/in 2 

Modulus of elasticity E = 1800000 Ib/in2 

Mean shear modulus Gdef = E 116 =112500 Ib/in2 

Member details 

Service condition Dry 

Length of bearing Lb =2.5 in 

Load duration Two months 

The beam is one of three or more repetitive members 

Section properties 

Cross sectional area of member A = N x b x d = 16.87 in2 



Te! ' Project 

OWATC Bldg 10A 

Job Ref. 

15118 13 

ARW Engineers Section Sheet no.lrev. 

1594 W Park Circle 2x12 Joist Capacity 3 

Ogden. UT 84404 Calc. by !Date IChk'd by IDate 
ZCH 4/20/2015 

App'd by !Date 

Section modulus 

Second moment of area 

Adjustment factors 

Load duration factor - Table 2.3.2 

Temperature factor - Table 2.3.3 

Size factor for bending - Table 4A 

Size factor for tension - Table 4A 

Size factor for compression - Table 4A 

Flat use factor - Table 4A 

Incising factor for modulus of elasticity - Table 4.3.8 

Sx =N x b X d2 16 =31.64 in3 

Sy =d x (N X b)2 16 =4.22 in3 

Ix =N x b X d3 112 =177.98 in4 

Iy =d x (N x b)3 112 =3.16 in4 

Co = 1.15 

CI = 1.00 

CFb = 1.00 

CFI = 1.00 

CFc = 1.00 

Cru = 1.20 

CIE = 1.00 

Incising factor for bending , shear, tension & compression - Table 4.3.8 

Ci =1.00 

InciSing factor for perpendicular compression - Table 4.3.8 

Repetitive member factor - cI.4 .3.9 

Bearing area factor - eq.3 .1 0-2 

Depth-to-breadth ratio 

- Beam is fully restrained 

Beam stability factor - cI.3 .3.3 

Bearing perpendicular to grain - cI.3 .10.2 

Design compression perpendicular to grain 

Applied compression stress perpendicular to grain 

Cic...Perp = 1.00 

Cr = 1.15 

Cb = (Lb + 0.375 in) 1Lb = 1.15 

dnom 1(N x bnom) =6.00 

CL = 1.00 

Fcyerp' = FC"'perp x C1 x Ci X Cb =719 Ib/in2 

fcyerp =RA_max 1(N x b x Lb) =240 Ib/in2 

fC"'perp 1Fcyerp' =0.334 

PASS - Design compressive stress exceeds applied compressive stress at bearing 

Strength in bending - cI.3.3.1 

Design bending stress 

Actual bending stress 

Strength in shear parallel to grain - cI.3.4.1 

Design shear stress 

Actual shear stress - eq .3.4-2 

Deflection - cI.3 .5.1 

Modulus of elasticity for deflection 

Design deflection 

Bending deflection 

Shear deflection 

Total deflection 

Fb' =Fb X CD X CI X CL X CFb X Ci X Cr = 15871b/in2 

fb = M 1Sx = 1707 Ib/in2 

fb 1Fb' = 1.075 

FAIL - Design bending stress is less than actual bending stress 

Fv' = Fv X CD x CI X Ci = 207 Ib/in2 

fv = 3 x F 1(2 x A) =80 Ib/in2 

fv 1Fv' = 0.386 

PASS - Design shear stress exceeds actual shear stress 

E' =E X CME X CI X CiE =1800000 Ib/in2 

Oadm =0.0056 x LS1 =1.344 in 

Ob_S1 = 1.011 in 

OV_S1 = 0.034 in 

Oa = Ob_S1 + OV_S1= 1.045 in 

Oa 1Oadm = 0.778 
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OWATC Bldg 10A 
Job Ref. 

15118 14 

ARW Engineers 
1594 W Park Circle 
Ogden , UT 84404 

Section 

2x12 Jojst Capacity @ Snow Drift 

Sheet no.lrev. 

1 

Calc. by 
ZCH 

Date 
4/20/2015 

Chk'd by Date App'd by Date 

STRUCTURAL WOOD BEAM ANALYSIS & DESIGN (NOS 2005) 

In accordance with the ASD method 
TEDDS calculation version 1.5.07 

Load Envelope · Combination 1 

ttl-I____________________________~20~--------------------------_i1 
A B 

Bending Moment Envelope 
kip_ft 

""l~ ~ 
10.000 --~1 0""'.0c---

II II ____________________________~ 120~--------------------------_i
fi\ B 

Shear Force Envelope 

::]~~ 
-2.0 

"l-I----------------------------~~~--------------------------_iBA l 

Applied loading 

Beam loads 

Dead full UDL 30 Ib/ft 

Snow full UDL 170 Iblft 

Load combinations 

Load combination 1 Support A Dead x 1.00 

Snow x 1.00 

Span 1 Dead x 1.00 

Snow x 1.00 

Support B Dead x 1.00 

Snow x 1.00 
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OWATC Bldg 10A 

Job Ref. 

15118 15 

ARW Engineers 

1594 W Park Circle 

Section 

2x12 Joist Capacity @ Snow Drift 

Sheet no.lrev. 

2 

Ogden, UT 84404 Calc. by IDate 
ZCH 4/20/2015 

Chk'd by IDate App'd by Date 

Analysis results 

Maximum moment Mmax = 10000 Ib_ft Mmin = Olb_ft 

Design moment M = max(abs(Mmax),abs(Mmin)) = 1 0000 Ib_ft 

Maximum shear Fmax= 2000 Ib Fmin = ·2000 Ib 

Design shear F = max(abs(Fmax),abs(Fmin)) = 2000 Ib 

Total load on member W tot = 4000 Ib 

Reaction at support A RA_max= 2000 Ib RA_min = 2000 Ib 

Unfactored dead load reaction at support A RA_oead = 300 Ib 

Unfactored snow load reaction at support A RA_Snow = 1700 Ib 

Reaction at support B Rs_max = 2000 Ib 

Unfactored dead load reaction at support B Rs_oead = 300 Ib 

Unfactored snow load reaction at support B Rs_snow = 1700 Ib 

~xJ +
~ ~- 1 . 5" 

-+i 2.5"[4­

Sawn lumber section details 

Nominal breadth of sections bnom = 2 in 

Dressed breadth of sections b=1.5in 

Nominal depth of sections dnom = 12 in 

Dressed depth of sections d = 11.25 in 

Number of sections in member N=1 

Overall breadth of member bb =N x b=1.5in 

Table 4A· Reference design values for visually graded dimension lumber (2"-4" thick) 

Species, grade and size classification Douglas Fir·Larch , No.1 & Btr grade, 2" & wider 

Bending parallel to grain Fb = 1200 Ib/in2 

Tension parallel to grain Ft = 800 Ib/in2 

Compression parallel to grain FC = 1550 Ib/in2 

Compression perpendicular to grain FcJlerp = 625 Ib/in2 

Shear parallel to grain Fv = 180 Ib/in2 

Modulus of elasticity E = 1800000 Ib/in2 

Mean shear modulus Gdef = E 1 16 = 112500 Ib/in2 

Member details 

Service condition Dry 

Length of bearing Lb =2.5 in 

Load duration Two months 

The beam is one of three or more repetitive members 

Section properties 

Cross sectional area of member A = N x b x d = 16.87 in2 
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OWATC Bldg 10A 
Job Ref. 

15118 16 

ARW Engineers 
1594 W Park Circle 

Section 

2x12 Joist Capacity @ Snow Drift 

Sheet no.lrev. 

3 

Ogden, UT 84404 Calc. by IDate !Chk'd by 

ZCH 4/20/2015 
Date App'd by IDate 

Section modulus 

Second moment of area 

Adjustment factors 

Load duration factor - Table 2.3.2 

Temperature factor - Table 2.3.3 

Size factor for bending - Table 4A 

Size factor for tension - Table 4A 

Size factor for compression - Table 4A 

Flat use factor - Table 4A 

Incising factor for modulus of elasticity - Table 4.3.8 

Sx = N x b x d2 16 = 31.64 in3 


Sy =d x (N x b)2/6 =4.22 in3 


Ix = N x b x d3 /12 = 177.98 in4 


Iy = d x (N x b)3/12 = 

Co =1.15 

C1 =1.00 

CFb =1.00 

CFI =1.00 

CFc =1.00 

Cfu =1.20 

3.16 in4 

CiE =1.00 

Incising factor for bending, shear, tension & compression - Table 4.3.8 

Ci =1.00 

Incising factor for perpendicular compression - Table 4.3.8 

Repetitive member factor - cI.4.3 .9 

Bearing area factor - eq .3.1 0-2 

Depth-to-breadth ratio 

- Beam is fully restrained 

Beam stability factor - cI.3 .3.3 

Bearing perpendicular to grain - c1.3.1 0.2 

Design compression perpendicular to grain 

Applied compression stress perpendicular to grain 

Cic_perp =1.00 

Cr =1.15 

Cb = (Lb + 0.375 in) 1Lb = 1.15 

dnom 1(N x bnom) =6.00 

CL =1.00 

Fc_perp' =Fc...Perp X CI X C; X Cb =719 Ib/in2 

fc_perp = RA_max 1(N x b x Lb) =533 Ib/in2 

fC"'perp 1Fc...Perp' =0.742 

PASS - Design compressive stress exceeds applied compressive stress at bearing 

Strength in bending - cI.3.3.1 

Design bending stress 

Actual bending stress 

Strength in shear parallel to grain - cI.3.4.1 

Design shear stress 

Actual shear stress - eq .3.4-2 

Deflection - cI.3.5.1 

Modulus of elasticity for defiection 

Design defiection 

Bending defiection 

Shear deflection 

Total defiection 

Fb' =Fb X CD X CI X CL X CFb X Ci X Cr =1587 Ib/in2 

fb =M 1Sx =3793 Ib/in2 

fb 1Fb' =2.390 

FAIL - Design bending stress is less than actual bending stress 

Fv' = Fv X CD X CI X CI = 207 Ib/in2 

fv = 3 x F 1(2 x A) = 178 Ib/in2 

fv 1Fv' = 0.859 

PASS - Design shear stress exceeds actual shear stress 

E' = E x CME X CI X CiE =1800000 Ib/in2 

Oadm =0.0056 X LS1 =1.344 in 

Ob_S1 =2.247 in 

OV_S 1=0.076 in 

Oa =Ob_S1 + DV_S1=2.323 in 

Da 1Dadm =1.729 
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OWATC Bldg 10A 15118 1 7 reI· 
Section Sheet no.lrev. ARW Engineers 
2x12 Joist Upgrade @ Snow Drift 11594 W Park Circle 

Ogden. UT 84404 Calc. by Date App'd by JChk'd by JDate _I Date 
ZCH 4/20/2015 

STRUCTURAL COMPOSITE LUMBER BEAM ANALYSIS & DESIGN (NOS 2005) 

In accordance with the ASD method 
TEDDS calculation version 1.5.07 

Load Envelope· Com blnaUon 1 

"]1~--~1

It ~I____________________________~w~--------------------------~1 

A B 

Bending Moment Envelope 
kip_ft 

,J~~~

10 .0 

It ~I____________________________~20----------------------------~1 
A B 

k Shear Force Envelope 

J~~ 

-2 .0 

II 1 1~--------------------------~20----------------------------~A B 

Applied loading 

Beam loads 

Dead full UDL 30 Iblft 

Snow full UDL 170 Iblft 

Load combinations 

Load combination 1 Support A Dead x 1.00 

Snow x 1.00 

Span 1 Dead x 1.00 

Snow x 1.00 

Support B Dead x 1.00 

Snow x 1.00 
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Analysis results 

Maximum moment Mmax :: 10000 Ib_ft Mmin:: Olb_ft 

Design moment M :: max(abs(Mmax),abs(Mmin)) =1 0000 Ib_ft 

Maximum shear Fmax :: 2000 Ib Fmin =-2000 Ib 

Design shear F :: max(abs(Fmax),abs(Fmin)) =2000 Ib 

Total load on member W tot:: 4000 Ib 

Reaction at support A RA_max :: 2000 Ib 

Unfactored dead load reaction at support A RA_Oead =300 Ib 

Unfactored snow load reaction at support A RA_Snow =1700 Ib 

Reaction at support B RB_max :: 2000 Ib 

Unfactored dead load reaction at support B RB_oead :: 300 Ib 

Unfactored snow load reaction at support B Rs_snow :: 1700 Ib 

-c ,­

I ,I 

~ I ~ ~ 
:: " 

l-~___I1~ 
-..j 25";'­

Composite section details 

Breadth of composite section b::1.5in 

Depth of composite section d:: 11.25 in 

Number of composite sections in member N::1 

Overall breadth of composite member bb::Nxb::1.5in 

Reference design values for structural composite lumber 

Composite type and grade Microllam LVL, 1.9E-2600Fb grade 

Bending parallel to grain Fb :: 2600 Ib/in2 

Tension parallel to grain Ft:: 1555 Ib/in2 

Compression parallel to grain Fe =2510 Ib/in2 

Compression perpendicular to grain Fe_perp :: 750 Ib/in2 

Shear parallel to grain Fv =285 Ib/in2 

Modulus of elasticity E :: 1900000 Ib/in2 

Mean shear modulus Gdef :: E 1 16 =118750 Ib/in2 

Average density p :: 42 Ib/ft3 

Member details 

Service condition Dry 

Length of bearing Lb =2.5 in 

Load duration Two months 

The beam is one of three or more repetitive members 

Section properties 

Cross sectional area of member A = N x b x d =16.87 in2 

Section modulus Sx =N x b X d2 16 =31.64 in3 
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Second moment of area 

Adjustment factors 

Load duration factor - Table 2.3.2 

Temperature factor - Table 2.3.3 

Size factor for bending 

Size factor for shear 

Repetitive member factor - cI.8 .3.7 

Length factor 

Bearing area factor - eq.3.1 0-2 

Depth-to-breadth ratio 

Effective laterally unsupported span length 

Slenderness ratio for bending members - eq.3.3-5 

Adjusted bending design value for bending 

Adjusted modulus of elasticity for member stability 

Critical buckling design value for bending 

Beam stability factor - eq.3.3-6 

Bearing perpendicular to grain - cI.3.10.2 

Design compression perpendicular to grain 

Applied compression stress perpendicular to grain 

Sy =d x (N x b)2/6 =4.22 inJ 

Ix = N x b X dJ112 = 171.98 in4 

Iy =d x (N X b)J 112 =3.16 in4 

Co = 1.15 

C, =1.00 

CFb= (12 in 1max(d, 3.5 in))OlJ6 = 1.01 

CFv =1.00 

Cr =1.04 

CLen = 1.00 

Cb = (Lb + 0.375 in) 1Lb = 1.15 

d 1(N x b) =7.50 

Ie = 1 ft 

Rb = min(~[l e x d 1(N x b)2], 50) = 7.746 

Fb' =Fb x CD X CM x C, X CFb X Cr = 3137 Ib/in2 

E' = E x CM X C, = 1900000 Ib/in2 

hE =1.2 x E' 1Rb2 =38000 Ib/in2 

Fcyerp' = Fcyerp x C, X Cb = 863 Ib/in2 

fcyerp =RA_max 1(N x b x Lb) =533 Ib/in2 

fcyerp 1Fcyerp' = 0.618 

PASS - Design compressive stress exceeds applied compressive stress at bearing 

Strength in bending - cI.3.3.1 

Design bending stress 

Actual bending stress 

Strength in shear parallel to grain - cI.3.4 .1 

Design shear stress 

Actual shear stress - eq .3.4-2 

Deflection - cI.3.5.1 

Modulus of elasticity for deflection 

Design deflection 

Bending deflection 

Shear deflection 

Total deflection 

Fb' = Fb X Co X C, X CL X CFb X Cr =3123 Ib/in2 

fb = M 1Sx = 3793 Ib/in2 

fb 1Fb' = 1.214 

FAIL - Design bending stress is less than actual bending stress 

Fv' = Fv X CD X C, X CFv = 328 Ib/in2 

fv = 3 x F 1(2 x A) = 178 Ib/in2 

fv 1Fv' =0.542 

PASS - Design shear stress exceeds actual shear stress 

E' =E X CM X C, = 1900000 Ib/in2 

badm =0.0056 X L51 = 1.344 in 

bb_51 = 2.129 in 

bV_51 = 0.072 in 

ba = bb_51 + bV_51 = 2.201 in 

ba 1badm =1.638 

FAIL - Design deflection exceeds total deflection 
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-- ----- ------ -------- 22 
Beam: M15 

Shape: 
Material : 
Length : 
I Joint: 
J Joint: 

2·2.5X11 FS 
DF 
60.166 ft 
N1 
N13 

LC 3: DL + SL 
Code Check: 2.204 (bending) 
Report Based On 100 Sections 

-59.775 at 0 ft 
A k 

Dy r-- - - - - - --r in 

·1 .613 at 30 .387 ft 

1.672 at 50.442 ft 


Vy = '"== k 

-2.141 at60.166ft 


Dz - - - - - --- in 

Vz ---- ----- k 

-68.872 at 45.58 ft 

Mz k·ft 

My -------- k·ft T ------- -- k·ft 

-1 .087 at 0 ft 1.171 at 55 .304 ft 
fa ksi ft ksi 

fc ksi 
-1 .171 at55.304ft-1 .252 at 45.58 ft 

AF&PA NDS-12: ASD Code Check 

Max Bending Check 2.204 Max Shear Check 0.282 (y) 
Location 55.304 ft Location 60.166 ft 
Equation 3.9·1 Max Defl Ratio Ll447 

CD 1.15 CL .998 
Cr 1 CP .133 Kf .6 

Ct CF 
Fc' 1 11 -
Ft' '-=---+----'1----'-- 1 

Fb1' 1 12' ~-~~~1-~-~-~1-~--1~-
Fb

--j- -'----r---' 
Fv' 1 
E' 1 

y-y z-z 
Lb 15 ft 5 ft 
le/d 36 5.455 
Sway No No 

Le-Bending Top 5 ft 

~Le_-B_e_n_d_in_g_B_o_t__5_ft 
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You can changes this area 	 Engineer: Project 10: 

Project Descr: 32using the 'Settings' menu item 
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Title Block' selection, 
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~15118 - OWAlC BOO lOA Structural UpgradelEngineeringlCSculabonslOlherll51 18 owa1c bdo 10a upgrade,ec6Wood Column ENERCALC, INC, 1983-2015, Build:6, 15,7,8, Ver:6.15,7.8 

Description: arched chord brace (check 1-ply) 

Code References 
Calculations per 2012 NOS, IBC 2012, CBC 2013, ASCE 7-10 
Load Combinations Used: ASCE 7-10 

General Information 
Analysis Method: Allowable Stress Design Wood Section Name 2x4 
End Fixities Top Fixed , Bottom Fixed Wood Grading/Manuf, Graded Lumber 
Overall Column Height ~ Wood Member Type Sawn 

( Used (or non -slender calculations) 

Wood Species Douglas Fir - Larch 
Wood Grade No.1 & Better ----
Fb ­ Tension 1200 psi Fv 
Fb - Compr 1200 psi Ft 
Fc - PrJt 1550 psi Density 
Fc ­ Perp 625 psi 

E : Modulus of Elasticity , ' , x-x Bending 

180 psi 
800 psi 
31.2 pel 

y-y Bending Axial 

Exact Width 
Exact Depth 

Area 
Ix 
Iy 

1.50 in Allow Stress Modification Factors 
3.50 in Cf or Cv for Bending 1.50 

5.250 in'2 Cf or Cv for Compression 1,150 
Cf or Cv for Tension 1.50 

1,0 
5.359 in'4 

0,9844 in'4 Cm : Wet Use Factor 
Ct : Temperature Factor 1.0 
Cfu :Flat Use Factor 
Kf :Built-up columns 

1,0 
1.0 NDS'5J2 

Basic 1800 1800 1800 ksi Use Cr : Repetitive? No (flOn.gl amyl 

Minimum 660 660 Brace condition for deflection (buckling) along columns: 
X-X (width) axis: Fully braced against buckling along X-X Axis 
Y-Y (depth) axis: Fully braced against buckling along Y-Y Axis 

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

Column self weiqht included: 11 ,9441bs * Dead Load Factor 

AXIAL LOADS, , , 


Axial Load at 10,50 ft, S =7,0 k 


DESIGN SUMMARY 

Bending & Shear Check Results 
PASS Max, Axial+Bending Stress Ratio = aximum SERVtCE Lateral Load Reactions .. 


Load Combination 
 Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k 
Goveming NOS Forumla Top along X-X 0,0 k Bottom along X-X 0,0 k 
Location of max,above base 

Load Combination Co C p 
Maximum Axial + Bending Stress Ratios 

Stress Ratio Status Location 
Maximum Shear Ratios 

Stress Ratio Status Location 
+D+H 1,000 1.000 0.001276 PASS O.Oft 0,0 PASS 10.50 ft 
+D+L+H 1.000 1.000 0,001276 PASS O,Oft 0.0 PASS 10.50 ft 
+D+Lr+H 1.000 1,000 0.001276 PASS O,Oft 0,0 PASS 10.50 It 
+D+S+H 1,000 1,000 0,7493 PASS O,Oft 0.0 PASS 10.50 ft 
+D-+{),750Lr-+{), 750L+H 1.000 1,000 0.001276 PASS O.Oft 0.0 PASS 10,50 ft 
+D-+{), 750L-+{).750S+H 1.000 1,000 0,5623 PASS O.Oft 0,0 PASS 10,50 It 
+D-+{),60W+H 1,000 1.000 0,001276 PASS O.Oft 0.0 PASS 10,50 ft 
+D-+{).70E+H 1.000 1.000 0,001276 PASS O.Oft 0,0 PASS 10.50 It 
+D-+{), 750Lr-+{), 750L-+{).450W+H 1,000 1.000 0.001276 PASS O,Oft 0.0 PASS 10,50 ft 
+D-+{).750L-+{),750S+O.450W+H 1.000 1,000 0.5623 PASS O.Oft 0,0 PASS 10.50 ft 
+D-+{), 750L-+{), 750S-+{).5250E+H 
-+{), 60D-+{),60W-+{),60H 

1.000 
1.000 

1.000 
1,000 

0,5623 
0,000766 

PASS 
PASS 

O,Oft 
O,Oft 

0.0 
0.0 

PASS 
PASS 

10,50 ft 
10,50 ft 

At maximum location values are , , , 
Applied Axial 7.012k 
Applied Mx 0,0 k-f1 
Applied My 0.0 k-It 
Fc :Allowable 1,782,50 psi 

PASS Maximum Shear Stress Ratio = 0.0: 1 
Load Combination -+{), 60D-+{) .70E-+{),60H 
Location of max,above base 10.50 It 
Applied Design Shear 0,0 psi 
Allowable Shear 180,0 psi 

Load Combination Results 

Maximum SERVICE Load lateral Deflections, .. 
Along Y-Y 0,0 in at 0,0 It above base 

for load combination: n/a 
Along X-X 0,0 in at 0.0 It above base 

for load combination: n/a 
Other Factors used to calculate allowable stresses ... 

Bending Compression 
Cf or Cv : Size based factors 1.500 1,150 
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Description : arched chord brace (check 1-ply) 

Load Combination Results 

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios 
Load Combination CDC P Stress Ratio Status Location Stress Ratio Status Location 
-+D.60D-+D.70E-+D.60H 1.000 1.000 0.000766 PASS 0.0 ft 0.0 PASS 10.50 ft 

Maximum Reactions ~,_ ___ _ _____ ______ot:..::._ ..:..nly non-zero reactions are listed. N..:, e: O

X·X Axis Reaction Y-Y Axis Reaction Axial Reaction 
Load Combination @Base @Top @Base @Top @Base 
-~~~ k 0.0 1 2 k~--------------------- ---~~~------

~+l~ k 0.012k 

~+lr~ k k 0.012 k 

~+S~ k k 7.012 k 

~-+{).750Lr-+{).750L~ k 0.012 k 

~-+{).750L-+{).750S~ k 5.262 k 

~-+{) .60W~ k 0012 k 

~-+{).70E~ k 0.012 k 

~-+{).750Lr-+{).750L-+{).450W~ k 0.012 k 

~-+{).750L-+{).750S-+{).450W~ k 5.262 k 

~-+{).750L-+{).750S-+{)5250E~ k 5.262 k 

-+{).60D-+{)60W-+{).60H k 0.007 k 

-+{)60D-+{).70E-+{).60H k 0.007 k 

DOnly k 0.012 k 

LrOnly k k 

LOnly k k k 

SOnly k k 7.000 k 

WOnly k k k 

EOnly k k k 

HOnly k k 


Maximum Deflections for Load Combinations 
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance 

~~ 0.0000 in ' 0.000 It 0.000 in 0.000 It 
~+l~ 0.0000 in 0.000 It 0.000 in 0.000 It 
~+lr~ 0.0000 in 0.000 It 0.000 in 0.000 It 
~+S~ 0.0000 in 0.000 It 0.000 in 0.000 It 
~-+{) . 750Lr-+{).750L~ 0.0000 in 0.000 It 0.000 in 0.000 It 
~-+{).750L-+{).750S~ 0.0000 in 0.000 It 0.000 in 0.000 It 
~-+{)60W~ 0.0000 in 0.000 It 0.000 in 0.000 It 
~-+{).70E~ 0.0000 in 0.000 It 0.000 in 0.000 It 
~-+{).750Lr-+{) 750L-+{).450W~ 0.0000 in 0.000 It 0.000 in 0.000 It 
~-+{).750L-+{).750S-+{).450W~ 0.0000 in 0.000 It 0.000 in 0.000 It 
~-+{).750L-+{). 750S-+{).5250E~ 0.0000 in 0.000 It 0.000 in 0.000 It 
-+{)60D-+{) .60W-+{).60H 0.0000 in 0.000 It 0.000 in 0.000 It 
-+{).60D-+{).70E-+{)60H 0.0000 in 0.000 It 0.000 in 0.000 It 
DOnly 0.0000 in 0.000 It 0.000 in 0.000 It 
LrOnly 0.0000 in 0.000 It 0.000 in 0.000 It 
L Only 0.0000 in 0.000 It 0.000 in 0.000 It 
S Only 0.0000 in 0.000 It 0.000 in 0.000 It 
WOnly 0.0000 in 0.000 It 0.000 in 0.000 It 
EOnly 0.0000 in 0.000 It 0.000 in 0.000 It 
HOnly 0.0000 in 0.000 It 0.000 in 0.000 It 
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Description : a-rched chord brace (check 1-ply) . 


Sketches 
y 7." 
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Loads are total entered value . Arrows do not reflect absolute direction. 
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Results for LC 3, DL + SL 

Member Axial Forces (k) 
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Results for LC 3, DL + SL 

Member Axial Forces (k) 
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STRUCTURAL WOOD BEAM ANALYSIS & DESIGN (NOS) 


In accordance with the ANSI/AF&PA NDS·2012 using the ASD method 

TEDDS calculation version 1.6.03 

load Envelope· Combination 1 

'][r-------1 

It ~____________________________~--------------------------~II 

A B 

Bending Moment Envelope 

ft~~----------------------------~--------------------------~~ 

Shear Force Envelope 
kips 

~]~~ 

-3.2 

It ~1----------------------------~--------------------------__71A B 

Applied loading 

Beam loads 

Dead full UDl 300 Ib/tt 

Snow full UDL 600 Ib/tt 

snow dritt Snow partial VDL 1100 Ib/tt at 0.00 in to 0 Ib/tt at 60.00 in 

load combinations 

Load combination 1 Support A Dead x 1.00 

Snow x 1.00 

Span 1 Dead x 1.00 

Snow x 1.00 

Support B Dead x 1.00 

Snow x 1.00 
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Analysis results 

Maximum moment 

Design moment 

Maximum shear 

Design shear 

Total load on member 

Reaction at support A 

Unfactored dead load reaction at support A 

Unfactored snow load reaction at support A 

Reaction at support B 

Unfactored dead load reaction at support B 

Unfactored snow load reaction at support B 

/\ / 
. I 

rI '
, 
1

\/\ 
I 

L \ ~--------------------
-+. i+-O .5" 

Sawn lumber section details 

Nominal breadth of sections 

Dressed breadth of sections 

Nominal depth of sections 

Dressed depth of sections 

Number of sections in member 

Overall breadth of member 

Species, grade and size classification 

Bending parallel to grain 

Tension parallel to grain 

Compression parallel to grain 

Compression perpendicular to grain 

Shear parallel to grain 

Modulus of elasticity 

Modulus of elasticity, stability calculations 

Mean shear modulus 

Member details 

Service condition 

Length of bearing 

Load duration 

Section properties 

Cross sectional area of member 

Section modulus 

Second moment of area 

Mmax =4549 Ib_ft Mmin =0 Ib_ft 

M =max(abs(Mmax),abs(Mmin)) =4549 Ib_ft 

Fmax =4083 Ib 

F = max(abs(Fmax),abs(Fmin)) = 
Wtot = 7250 Ib 

RA_max = 4083 Ib 

RA_Dead = 750 Ib 

RA_snow = 3333 Ib 

RB_max = 3167 Ib 

RB_Dead = 750 Ib 

RB_Snow = 2417 Ib 

Fmin =-3167 Ib 

4083 Ib 

RA_min =4083 Ib 

bnom =3 in 

b = 2.5 in 

dnom =6 in 

d = 5.5 in 

N=2 

bb =N x b =5 in 

Douglas Fir-Larch, No.1 &Btr grade, 2" &wider 

Fb =1200 Ib/in 2 

Ft =800 Ib/in2 

Fe =1550 Ib/in2 

Feyerp = 625 Ib/in2 

Fv =180 Iblin2 

E =1800000 Ib/in2 

Emin = 660000 Ib/in2 

Gdef = E 116 = 112500 Ib/in2 

Dry 

Lb = 0.5 in 

Two months 

A =N x b x d = 27.50 in2 

Sx =N x b x d2 16 =25.21 in3 

Sy = d x (N x b)2 16 = 22.92 in3 

Ix =N x b x d3 112 =69.32 in4 
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Adjustment factors 

Load duration factor - Table 2.3.2 

Temperature factor - Table 2 .3.3 

Size factor for bending - Table 4A 

Size factor for tension - Table 4A 

Size factor for compression - Table 4A 

Flat use factor - Table 4A 

Incising factor for modulus of elasticity - Table 4.3.8 

Iy = d x (N x b)3/12 = 57,29 in4 

Co =1.15 

C( = 1.00 

CFb=1.30 

CF( = 1.30 

CFc =1.10 

Cfu =1.15 

C;E = 1.00 

Incising factor for bending, shear, tension & compression - Table 4.3.8 

C; = 1.00 

Incising factor for perpendicular compression - Table 4.3.8 

Repetitive member factor - cI.4 .3.9 

Bearing area factor - c1.3.10A 

Depth-to-breadth ratio 

- Beam is fully restrained 

Beam stability factor - cI.3 .3.3 

Bearing perpendicular to grain - c1.3.1 0.2 

Design compression perpendicular to grain 

Applied compression stress perpendicular to grain 

C;c"'perp = 1.00 

Cr =1.00 

Cb =1.00 

dnom 1(N x bnom) = 1.00 

CL = 1.00 

Fc...Perp' =FC"'perp x C( x C; x Cb = 625 Iblin2 

fC"'perp =RA_max1(N x b x Lb) =1633 Ib/in2 

fc...Perp 1 Fc_perp' = 2.613 

FAIL - Design compressive stress is less than applied compressive stress at bearing 

Strength in bending - cI.3.3.1 

Design bending stress 

Actual bending stress 

Strength in shear parallel to grain - cI.3.4.1 

Design shear stress 

Actual shear stress - eq.3A-2 

Deflection - cI.3.5.1 

Modulus of elasticity for deflection 

Design deflection 

Bending deflection 

Shear deflection 

Total deflection 

Fb' =Fb x CD x C( x CL x CFb x C; x Cr =1794 Ib/in2 

fb = M 1Sx = 21661b/in2 

fb 1Fb' = 1.207 

FAIL - Design bending stress is less than actual bending stress 

Fv' =Fv x CD x C( x CI = 207 Ib/in2 

tv = 3 x F 1(2 x A) =223 Ib/in2 

fv 1Fv' = 1.076 

FAIL - Design shear stress is less than actual shear stress 

E' =E x CME X C( x CIE =1800000 Ib/in2 

O.dm = 0 .0056 x L51 = 0.336 in 

Ob_51 = 0.163 in 

OV_51 = 0.021 in 

o. =Ob_51 + OV_51= 0.185 in 

0.1 Oadm = 0.550 

PASS - Design deflection is less than total deflection 

http:CFb=1.30
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In accordance with the ANSIIAF&PA NDS-2012 using the ASD method 

TEDDS calculation version 1.6.03 

Load Envelope - Combination 1 

][1-------1

rt -75__________________________~1LI__________________________ 

A B 

Bending Moment Envelope 

It A ---------------------------7--------------------------~1B!;­I 

k Shear Force Envelope 

J~~ 
-' .6 

rt A1!;----------------------------7---------------------------~1B 

Applied loading 

Beam loads 

Dead full UDL 300 Ib/ft 

Snow full UDL 600 Ib/ft 

snow drift Snow partial VDL 1100 Ib/ft at 0.00 in to 0 Ib/ft at 60.00 in 

Load combinations 

Load combination 1 Support A Dead x 0.50 

Snow x 0.50 

Span 1 Dead x 0.50 

Snow x 0.50 

Support B Dead x 0.50 

Snow x 0.50 
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Analysis results 

Maximum moment Mmax = 2275 Ib_ft Mmin = 0 Ib_ft 

Design moment M = max(abs(Mmax),abs(Mmin)) = 2275 Ib_ft 

Maximum shear Fmax = 2042 Ib Fmin = -1583 Ib 

Design shear F = max(abs(Fmax),abs(Fmin)) = 2042 Ib 

Total load on member W!o! = 36251b 

Reaction at support A RA_max = 2042 Ib RA_min = 2042 Ib 

Unfactored dead load reaction at support A RA_Dead = 750 Ib 

Unfactored snow load reaction at support A RA_Snow = 3333 Ib 

Reaction at support B RB_max = 1583 Ib 

Unfactored dead load reaction at support B RB_Dead = 750 Ib 

Unfactored snow load reaction at support B RB_Snow = 2417 Ib 

T, / /R 
1/ /' \1 I 	 +I 

f+--, 5"-~. 
+: 1 5" ;'­

Sawn lumber section details 

Nominal breadth of sections 	 bnom = 3 in 

Dressed breadth of sections 	 b =2.5 in 

Nominal depth of sections 	 dnom = 6 in 

Dressed depth of sections 	 d =5.5 in 

Number of sections in member 	 N=2 

Overall breadth of member 	 bb = N x b = 5 in 

Species, grade and size classification 	 Douglas Fir-Larch, No.2 grade, 2" & wider 

Bending parallel to grain 	 Fb = 900 Ib/in2 

Tension parallel to grain 	 F! = 575 Ib/in2 

Compression parallel to grain 	 Fe = 1350 Ib/in2 

Compression perpendicular to grain 	 FCJ)erp = 625 Ib/in2 

Shear parallel to grain 	 Fv = 180 Ib/in2 

Modulus of elasticity 	 E = 1600000 Ib/in2 

Modulus of elasticity, stability calculations 	 Emin = 580000 Ib/in2 

Mean shear modulus 	 Gdef = E 116 = 100000 Ib/in2 

Member details 

Service condition 	 Dry 

Length of bearing 	 Lb=1.5in 

Load duration 	 Two months 

Section properties 

Cross sectional area of member 	 A = N x b x d = 27 .50 in2 

Section modulus 	 Sx = N x b X d2 16 = 25.21 in3 

Sy = d x (N X b)21 6 = 22.92 in3 

Second moment of area 	 Ix = N x b X d3 112 = 69.32 in4 
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Adjustment factors 

Load duration factor - Table 2.3 .2 

Temperature factor - Table 2.3.3 

Size factor for bending - Table 4A 

Size factor for tension - Table 4A 

Size factor for compression - Table 4A 

Flat use factor - Table 4A 

Incising factor for modulus of elasticity - Table 4.3 .8 

Iy = d x (N x b)31 12 = 57.29 in4 

CD =1.15 

Ct =1.00 

CFb = 1,30 

CFt=1.30 

CFc =1.10 

Cru = 1,15 

CiE = 1,00 

Incising factor for bending , shear, tension & compression - Table 4.3.8 

Ci = 1.00 

Incising factor for perpendicular compression - Table 4.3 .8 

C;cJlerp = 1.00 

Repetitive member factor - cI.4 .3.9 Cr =1.00 

Bearing area factor - c1.3 .1 0.4 Cb =1.00 

Depth-to-breadth ratio dnom 1(N x bnom) =1.00 

- Beam is fully restrained 

Beam stability factor - cI.3 .3.3 CL =1.00 

Bearing perpendicular to grain - c1.3,1 0.2 

DeSign compression perpendicular to grain Fc_perp' = FCJlerp x Ct x C; x Cb = 625 Ib/in2 

Applied compression stress perpendicular to grain fcJlerp =RA_max 1(N x b x Lb) =272 Ib/in2 

fCJlerp 1FCJlerp' = 0.436 

PASS - Design compressive stress exceeds applied compressive stress at bearing 

Strength in bending - cI.3.3.1 

Design bending stress 

Actual bending stress 

Strength in shear parallel to grain - cI.3.4.1 

DeSign shear stress 

Actual shear stress - eq.3.4-2 

Deflection - cl.3.5.1 

Modulus of elasticity for deflection 

Design deflection 

Bending deflection 

Shear deflection 

Total deflection 

Fb' = Fb X CD x Ct x CL x CFb X C; X Cr = 1346 Ib/in2 

fb = M 1Sx = 10831b/in2 

fb 1Fb' = 0.805 

PASS - Design bending stress exceeds actual bending stress 

F; = Fv x CD x Ct x Ci = 207 Ib/in2 

fv = 3 x F 1(2 x A) = 111 Ib/in2 

fv 1Fv' =0.538 

PASS - Design shear stress exceeds actual shear stress 

E' = E x CME x Ct x C;E = 1600000 Ib/in2 

8adm =0.0056 X L51 =0.336 in 

8b_51 = 0.184 in 

8V_51 = 0.024 in 

8. = 8b_51 + 8V_51 = 0.208 in 

8a18adm = 0.618 

PASS - Design deflection is less than total deflection 

http:CFt=1.30
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27 -Apr-15 

ASCE 41-06 PSUEDO LATERAL FORCE ~-;,-r llL..~""nC~ 
Version Date: July 25. 2012 

JOB TITLE: OWATC BOO 10A Upgrade JOB#: 15118 
BUILDING LOCATION: BOO Ogden, UT PREPARED BY: ZCH 

AseE 41-06 Psuedo Lateral Force 

Building Period (ASCE 41·06 Section 3.3.1 .2) Mapped Acceleration Factors (ASCE 41·06 Section 1.6.1) 

Building Height (H): 27.0 ft BSE·1 (2/3*MCEl BSE·2 (MCEl 

Period Coefficient (Ct): 0.02 S,: 1.42 Ss : 1.42 


Height Coefficient (13): 0.75 S1: 0.50 S,: 0.50 


F : 1.00 Fa : 1.00 
Soil Factors • 

Bldg . Period (T): 0.24 sec F : , 1.50 F, : 1.50 


Scale Factor: 0.67 Scale Factor = 1.00 


Base Shear Coefficient (BSE·1 (2/3*MCE) . ASCE 41·06 Section 3.3.1) 

Response Acceleration Parameters: (ASCE 41·06 Section 1.6.1 & Section 1.6.2) 

Sxs =Scale Factor * S1 * Fv : 0.95 Sxl T5 = 0.52 sec Ts = 
S xs 

Sx, =Scale Factor * S, * Fv = 0.50 To: - .- • . S To = 0.10 sec 

Effective viscous damping ratio (Section 1.6.1 .5.1) 

B - 4 B1 = 1.00 Sa = 0.95 
1- 5.6-ln(IOO*tJ) 

BSE·1 (2/3*MCE) Psuedo Lateral Force· Section 3.3.1.3.1 

Modification Factors: 

DCRmax = 1.00 Effective mass factor Cm = 1 (ASCE 41-06 Table 3-1) 


Site Class Factor a= 60 (Section 3.3.1.3) 


1.0 T> 1.0 


R = DCR rrax *C > lOR = 1.00 I - I + --- T ,;; 1.0
C - (R I) C, = 1.00 

1.5 m - . aT'1 

1.0 T > 0.7 


C, = 1 R _I 2 

C2 =1.00 1+ - (-) Ts;0 .7 

800 T1 
BSE·1 (2/3*MCE) Psuedo Lateral Force Coefficient V= 0.95 xW 
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27-Apr-15 

ASCE 41-06 PSUEDO LATERAL FORCE (CONT'D) 1:39 PM 
Version Date: July 25,2012 

JOB TITLE: OWATC BOO 10A Upgrade JOB #: 15118 
BUILDING LOCATION: BOO Ogden, UT PREPARED BY: ZCH 

Base Shear Coefficient (BSE-2 (MCE) - ASCE 41-06 Section 3.3.1) 

Response Acceleration Parameters: (ASCE 41-06 Section 1.6.1 & Section 1.6.2) 

Sxs =Scale Factor * S, * Fv = 1.42 SXI T.= 0.52 sec 
Ts s 

Sx, =Scale Factor * S, * Fv = 0.74 0.10 sec To =0.2 *T, 
To = 

Effective viscous damping ratio (Section 1.6.1.5.1) 13= 0.05 

B = 4 B, = 1.00 See Section 1.6.1.5 for Sa calculation) S•= 1.42 

I 5.6-1n(100*p) 

BSE-2 (MCE) Psuedo Lateral Force - Section 3.3.1 .3.1 

Modification Factors: 

DCRma>< = 1.00 Effective mass faclor (Table 3-1) Cm = (ASCE 41-06 Table 3-1) 

Site Class Factor a= 60 (Section 3.3.1.3) 

1.0 T > 1.0 

R = DCR rrox *C 2: 1.0 R = 1.00 C, = ( R - I J C, =1.00 
( t+ ~ T 5, 1.0

1.5 m 

1.0 T>0.7 


C,= 1+_I_(R-l)' T 5 0.7 
 C2 = 1.00 
800 T1 

BSE-2 (MCE) Psuedo Lateral Force Coefficient V= 1.42 x W 
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AseE 41-06 DIAPHRAGM ANALYSIS I DESIGN 227 PM 
Version Dale: September 3,2014 Author: Soon Porter Reviewed by: Troy M. Dye . SE 

JOB TITLE: aWATC BOO lOA Upgrade JOB #: 15118 
BUILDING LOCATION: BOO Ogden, UT PREPARED BY: Z H 

DIAPHRAGM AREk T~~ ., the E~Ill>' Direction 

ASCE 41-06 - Roof Diaphragm Design I Analysis 

Roof Weights: Design Mode: Upgrade Component Analysis/Upgrade Factor: 1.00 

Roof Dead Load= 15 psf Flat Roof Snow Load = 30 psf 
Roof N-S Dimension = 240 It Roof Snow Load = 30 psf 
Roof E-W Dimension = 60 It Total Roof Weight = 216000 Ibs 
Roof Seismic Weight = 15 psf 

Tributary Wall Weights - EarthQuake in N-S Direction 

Wall Mark 

Wall 
Weight 
(psI) 

Tributary 
Wall 

Length (It) 

Tributary 
Wall 

Height (ft) 

Total Wall 
Weight 

(Ibs) 

1 0 
2 0 
3 0 
4 0 
5 0 
6 0 
7 0 
8 0 
9 0 
10 0 

Tributary Wall Weights - EarthQuake In E-W Dlrec1ion 

Wall Mark 

Wall 
Weight 
(psf) 

Tributary 
Wall 

Length (It) 

Tributary 
Wall 

Height (It) 

Total Wall 
Weight 

(Ibs) 

1 12 240 11 31680 
2 12 240 3_5 10080 

3 0 
4 0 
5 0 
6 0 
7 0 
8 0 
9 0 
10 0 

Total Wall Weights N-S Direction = 0 Ibs Total Wall Weights E-W Direction = 41760 Ibs 

Total Seismic Weight (TSW) N-S Direction = 216000 Ibs Tolal Seismic Weight (TSM) E-W Direction = 257760 Ibs 

Life Safety Collapse Prevention 
BSE-l BSE-2 

C,= C,= 

C,= C,= 

Cm= Cm= 
S=. 0.95 S.= 1.42 

Pseudo Lateral Forc actor: C,C,CmS.= 0.95 C,C,c",S.= 


Pseudo Lateral Force: VNS= 205200 Ibs VNS= V = C,C,CmS. x TSW 


Length of Diaphragm Boundary: L= It 

Shear Force at Boundary Edge: 

#DIV/OI Ibilt 

Diaphragm Capacity; Chorded? (YIN): 

Iblft 

l'S6lq)E1Cled = o Iblft 

(Factor obtained from ASeE 41-06 Table 8-3 . or is based on diaphragm Length/Width ratio, diaphragm type, 
Chorded/unchorded, blocked/unblocked) 

mLS = 

mcp = 

k - 0.75 (Knowledge Factor. see ASCE 41-06 Section 2.2.6.4) 

o Ib/lt 

(If OCR values are above 1.5 psuedo force for entire building 'HIli increase.) 

DCRNs= #DIV/OI DCRNs= #DIV/OI 

1.00·Qud/(mkQce) = #DIV/OI 1.00·Qud/(mkQce) = #CIV/O! 
Status #DIV/O! Status #DIV/O! 
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27·Apr·15 
ASCE 41-06 DIAPHRAGM ANALYSIS/DESIGN 2:27 PM 
Version Date ' September 3, 2014 

JOB TITLE: OWATC BOO 10A Upgrade JOB #: 15118 
BUILDING LOCATION: BOO Ogden. UT PREPARED BY ZCH 

DIAPHRAGM AREA: Typical Diaphragm in the East West Direction 

ASCE 41-06 - Roof Diaphragm Design/Analysis (Cont'd) 

Diaphragm Design/Analysis E·W Direction 
Hazard Level BSE·1 Hazard Level BSE·2 

Pseudo Lateral Force Factor: 0.95 1.42 


Pseudo Lateral Force: VEW = 244872 Ibs VEW= 366019 Ibs 


Length of Diaphragm Boundary: L= 60 It 


Shear Force at Boundary Edge: 


2041 Iblft 3050 IbIft 

Diaphragm Capacity: Chorded? (YIN): Y 

(/$ rvtWWt = 770 Ib/ll (LRFO nominal capacity wi ~=1 . 0 from NOS tables. ASCE 4 ' ·06 CB.5.B.2 stales Ihallhis is equivalent 10 2.0·ASD values.) 

U, IPPtCled = 1155 IbllI 

15/32' Overlay w/10d @4·O.c. 

2.5 
(Factor obtained from ASCE 41·06 Table 8·3. Factor js based on diaphragm LenglhIVVidlh rat io, diaphragm type. 
chorded/unchorded, blocJo::edlunblocked) 

mep = 3 


k = (KnoWledge Factor, see ASCE 41~6 Section 2.2.6.4) 


mLs'k'OCE_EW= 2887.5 Ib/ll 


Demand·to-Capacitv Ratio (DCR ): (If OCR values are above 1.5 psuedo force for entire building 'Mil increase.) 


<§REIY= 1"0 
1.00'Oud/(mkOce) = 0.71 

Status Okay 
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ASCE 41-06 DIAPHRAGM ANALYSIS I DESIGN 2:27 PM 
Version Date: September 3. 2014 Au1hor: soon Porter Reviewed by; Troy M. Dye. SE 

ENGINEERS JOB TITLE; aWATe BOO lOA Upgrade JOB #: 15118 
BUILDING LOCATION: BOO Ogden. UT PREPARED BY: ZCH 

DIAPHRAGM AREA: T'IIliaII Oiall/nAm In IIJe North South DiAlCUiln 

AseE 41-06 - Roof Diaphragm Design I Analysis 

Rool Weights: Design Mode: L::--~U.::p-'l9~ra;;;d;;;e;"C:.o:.m=p.;;o.;.;n.:.en;.:.t~--I Analysis/Upgrade Factor: 1.00 

Roof Dead Load= 15 psI Flat Roof Snow load = 30 psf 
Roof N-S Dimension = 240 It Roof Snow Load = 30 psf 
Roof E-W Dimension = 180 It Total Roof Weight = 648000 Ibs 
Roof Seismic Weight = 15 psf 

Tributary Wall Weights - Earthquake in N-S Direction 

Wall Mark 

Wall 
Weight 

(psf) 

Tributary 
Wall 

length (tt) 

Tributary 
Wall 

Height(tt) 

Total Wall 
Weight 

(Ibs) 

1 26 180 15 70200 
2 26 180 15 70200 
3 0 
4 0 
5 0 
6 0 
7 0 
8 0 
9 0 
10 0 

Tributary Wall Weights - Earthquake In E-W Direction 

Wall Mark 

Wall 
Weight 
(psf) 

Tributary 
Wall 

Length (ft) 

Tributary 
Wall 

Height (tt) 

Total Wall 
Weight 

(Ibs) 

1 0 
2 a 
3 a 
4 a 
5 a 
6 a 
7 a 
8 a 
9 a 
10 a 

Tolal Wall Weights N-S Direction = 140400 Ibs Total Wall Weights E-W Direction = o Ibs 

Total Seismic Weight (TSW) N-S Direction = 788400 Ibs Total Seismic Weight (TSM) E-W Direction = 648000 Ibs 

Diaehragm Deslgn/Analllsis N-S Direction 
Performance level Life Safety Collapse Prevention 
Seismic Hazard level BSE-l BSE-2 

C,= C,= 

c,= C,= 

Cm= Cm= 
S,= 0 .95 S,= 1.42 


Pseudo lateral Force Factor: C,C,CmS.= 0.95 C,C,CmS,= 1.42 


Pseudo Lateral Foree: VNS= 748980 Ibs VNS= 1119528 Ibs 


Length of Diaphragm Boundary: L= 240 tt 

Shear Force at Boundary Edge: 

1560 Ibltt 2332 Ibltt 

Diaphragm Capacity Chorded? (YIN) : Y 

no Ibltt (LRFD nominal capacity wI /1)= 1.0 from NOS tables . AseE 41-06 CB.S.8,2 states that this is equivalent 10 2.0·ASO values.) 

" ,",-"" = 1155 Iblft 


15132" Overlay wi lad nails @ 4"0. . 


mLS = 2.5 
(FaClor obtained from ASCE 41-06 Table 8-3. Factor is based on diaphragm LeogthiWidlh ratio. diaphragm type. 
chorded/unchotded, blocked/unblocked) 

mcp = 3 

k= (Knowledge Factor. see ASCE 41-06 Section 2.2.6.4) 

Oemand-to·Caoacitv Ratio (OCR) : (If OCR .... alues are above t 5 psuedo force for entire bUIlding 'Mil increase.) 

~ 6CR:S= 2.03:> 
l .aO·Oud/(mkQce) = 0.54 1.00'Oud/(mkOce) = 0.67 

Status Okay Status Okay 
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27-Apr-15 

ASCE 41-06 PSUEDO LATERAL FORCE 
Version Date: July 25. 2012 

JOB TITLE: OWATC BOO lOA Upgrade JOB #: 15118 
BUILDING LOCATION: BOO Ogden, UT PREPARED BY: ZCH 

AseE 41-06 Psuedo Lateral Force 

Building Period (ASCE 41-06 Section 3.3.1.2) Mapped Acceleration Factors (ASCE 41-06 Sectton 1.6.1) 

Building Height (H): 27.0 It BSE-l (2/3'MCE) BSE-2 (MCE) 
Period Coefficient (Ct): 0.02 S = 1.42 Ss = 1.42 


Height Coefficient (~): 0.75 S,= 0.50 S, = 0.50 


Fa = 1.00 Fa = 1.00 


s 

Soil Factors 
Bldg. Period (T): 0.24 sec Fv = 1.50 Fv = 1.50 

Scale Factor = 0.67 Scale Factor = 1.00 

Base Shear Coefficient (BSE-1 (2/3*MCE) - ASCE 41-06 Section 3.3.1) 

Response Acceleration Parameters: (ASCE 41-06 Section 1.6.1 & Section 1.6.2) 

Sxs = Scale Factor' S, • Fv = 0.95 Ts = 0.52 sec Ts 
Sx, = Scale Factor' S, • Fv = 0.50 _. - · .s To = 0.10 sec 

Effective viscous damping ratio (Section 1.6.1 .5.1) ~ = 0.;..; 5, _---' .0..;..

B = 4 B, = 1.00 Sa = 0.95 
, 5.6-ln(100*.o) 

BSE-1 (2/3*MCE) Psuedo Lateral Force - Section 3.3.1.3.1 


Modification Factors: 


DCRmax = 1.77 Effective mass factor Cm = (ASCE 41-06 Table 3-1) 


Site Class Factor a = _ ......6.,,0__ (Section 3.3.1.3) 

1.0 T > 1.0 

C, = R - t C, = 1.05R = DCRrm., *C ~ 1.0 R = 1.18 1 + ( --;;T') T S 1.011.5 
m 

l.0 T > 0 .7 

C, = I R -I = 1.00{ 1+-(-)2 TsO.7 C2 
800 T 

BSE-1 (2/3*MCE) Psuedo Lateral Force Coefficient V= 1.00 x W 
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27-Apr-15 

ASCE 41-06 PSUEDO LATERAL FORCE (CONT'D) 2:31 PM 
Version Date: July 25, 2012 

JOB TITLE: OWATC BOO 10A Upgrade JOB #: 15118 
BUILDING LOCATION: BOO Ogden, UT PREPARED BY: ZCH 

Base Shear Coefficient (BSE·2 (MCE)· ASCE 41·06 Section 3.3.1) 

Response Acceleration Parameters: (ASCE 41·06 Section 1,6.1 & Section 1,6.2) 

Sxs =Scale Factor' S, • Fv = 1.42 Ts = 0.52 sec 


Sx, = Scale Factor' S, • Fv = 0.74 To = 0.10 sec 


Effective viscous damping ratio (Section 1.6.1.5.1) [3= 0.05 

B = 4 B, = 1.00 See Section 1.6.1.5 for Sa calculation) Sa = 1.42 

I 5.6-ln(IOO*,B) 

BSE·2 (MCE) Psuedo Lateral Force· Section 3.3.1.3.1 


Modification Factors: 


DCRma, = 2.64 Effective mass factor (Table 3-1) Cm = (ASCE 41-06 Table 3-1) 


Site Class Factor a= (Section 3.3.1.3) 

1.0 T>I .O 

DCRrrox R = 1.76 C, = R - t C, = 1.23R = *C ~ 1.0 ( I+(~) T ~ 1.01.5 m 

1 .0 T>0.7 


C, = I R -I 2
- 1+-(-J T ~ 0.7 C2 = 1.01800 T1 

BSE·2 (MCE) Psuedo Lateral Force Coefficient V= 1.76xW 
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ASCE 41-06 DIAPHRAGM ANALYSIS I DESIGN 2:35 PM 
Version Date: September 3,2014 Author. Soon Porter Reviewed by: Troy M. Oye. S E 

JOB TITLE: DWATC 900 lOA rade 
BUILDING LOCATION: 900 Ogden, UT 

DIAPHRAGM AREA: :Tvok:al ~ In II>a E.l!8. WfJ$. Okectioo 

ASCE 41-06 - Roof Diaphragm Design I Analysis 

Roof Weights: Design Mode: Upgrade Component AnalysislUpgrade Factor: 1.00 

Roof Dead Load= 15 psf Flat Roof Snow Load = 30 psf 
Roof N-S Dimension = 240 tt Roof Snow Load = 30 psf 
Roof E-W Dimension = 60 tt Total Roof Weight = 216000 Ibs 
Roof Seismic Weight = 15 psf 

Tributary Wall Weights - Earthquake In N-S Direction 

Wall Mark 

Wall 
Weight 

(pst) 

Tributary 
Wall 

Length (It) 

Tribulary 
Wall 

Height (It) 

Total Wall 
Weight 

(Ibs) 

1 0 
2 a 
3 a 
4 a 
5 a 
6 0 
7 a 
8 a 
9 0 
10 a 

Tributary Wall W - Earthquake In E-W Directioneights 

Wall Mark 

Wall 
Weight 

(pst) 

Tributary 
Wall 

Length (tt) 

Tributary 
Wall 

Height(tt) 

Total Wall 
Weight 

(Ibs) 

1 12 240 11 31680 
2 12 240 3.5 10080 
3 0 
4 a 
5 a 
6 a 
7 a 
8 a 
9 a 
10 a 

Total Wall Weights N-S Direction = a Ibs Total Wall Weights E-W Direction = 41760 Ibs 

Total Seismic W9ight (TS",,? N-S Direction = 216000 Ibs Total Seismic Weight (TSM) E-W Direction = 257760 Ibs 

m Desl nlAnal sis N-S Direction 
Perlormance Level 

Shear Force at Boundary Edge: 

Diaphragm Capacity: 

L-' s ntn*1Ii = 

t' , 9.'IIp8Cled = a 

C,= 

C,= 

Cm = 

Sa= 

C,C2CmSa = 

Ibltt 

Ibltt 

VNS = 

L= 

life Safety 
SSE-I 
1.05 

1 

0.95 

0.9975 

215460 Ibs 

tt 

Ibltt 

Collapse Prevention 
BSE-2 

C,= 123 

C,= 1.01 

Cm = 
Sa= _ ...1_.4_2-:­

C,C2CmS.= 

VNS = 

#DIV/OI Ibltt 

v = C,C2CmSa X TSW 

Factor is based on diaphragm LengthfNidlh ralio. diaphragm type, 

k = (Knowledge Factor, see ASCE 41·06 Section 2.2.6.4) 

o Ib/tt 

(If OCR values are above 1.5 psuedo force for entire bu ilding will increase.) 

DCRNs= #DIV/O! 

1.00·Oud/(mkOce) = #DIV/O! 
Status #DIV/O! 

DCRNs= #DIV/OI 

1.00'Oud/(mkOce) = #DIV/O! 
Sialus #DIV/O! 
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ASCE 41-06 DIAPHRAGM ANALYSISIDESIGN 2:35 PM 
Version Dale: September 3 , 2014 

ENGINEERS JOB TITLE: OWATC BDO 10A Upgrade 
BUILDING LOCATION: BDO Ogden, UT 

DIAPHRAGM AREA: Typical Diaphragm in the East West Direction 

ASCE 41-06 - Roof Diaphragm Design/Analysis (Cont'd) 

JOB #: 15118 
PREPARED BY: ZCH 

Diaphragm Design/Analysis E-W Direction 
Hazard Level 

Pseudo Lateral Force Factor : 

Pseudo Lateral Force: VEW= 

Length of Diaphragm Boundary: L= 

Shear Force at Boundary Edge: 

Diaphragm Capacity: Chorded? (YIN): 

~I, narinaI = 770 I lb/lt 

L/ s expected ::;; 11 55 Ib/ft 

mlS = 3 

mcp = 4 

k= 

Demand-to-Capacity Ratio IDCR): 

DCREW = 

1.00·Qud/(mkQce) = 
Status 

BSE-1 Hazard Level BSE-2 
1.00 1.76 

257116 Ibs Vow= 454706 Ibs 

60 It 

2143 Ib/lt Quo.ow= 3789 Ib/ft 

Y 

(LRFD nominal capacity wI 41=1.0 from NOS lables. ASCE 41 -06 CB.S.8.2 states Ihalthls is equivalent to 2.0a ASD values.) 

15132- Overlay w/1Od nails @ 4-o.c, 

(Factor obtained from ASeE 41-06 Table 8-3 Factor is based on diaphragm LengthlWidth ratio . diaphragm type. 
chordediunchoroed, bklckedlunblocked) 

(Knowledge Fadar, see ASeE 41-06 Section 2.2.6.4) 

3465 Ibilt 

(If DCR valu&s are abOve t .5 psuedo force for entire bUilding will increase.) 

1,77 DCREW = 2,64 

0.62 1.00·Qud/(mkQce) = 0.82 

Okay Slatus Okay 
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ASCE 41-06 DIAPHRAGM ANALYSIS I DESIGN 2:35 PM 
Version Dale: September), 2014 Author: Scott Poner Reviewed by: Troy M. Dye. SE 

EN GINEE RS JOB TITLE: aWATC BOO lOA Upgrade JOB #: 15118 
BUILDING LOCATION: BOO Ogden. UT PREPARED BY ZCH 

DIAPHRAGM AREA: TVIlicaI Dil!~m In the North South Direction 

ASCE 41-06 - Roof Diaphragm Design I Analysis 

Roof Weights: Design Mode: Upgrade Component AnalysislUpgrade Factor: 1.00 

Roof Dead Load= 15 psf Flat Roof Snow Load = 30 psf 
Roof N-S Dimension = 240 It Roof Snow Load = 30 psf 
Roof E-W Dimension = 180 11 Total Roof Weight = 648000 Ibs 
Roof Seismic Weight = 15 psf 

Tributary Wall Weights - Earthquake In N-S Direction 

Wall Mark 

Wall 
Weight 

(psI) 

Tributary 
Wall 

Length (It) 

Tributary 
Wall 

Height (11) 

Total Wall 
Weight 

(Ibs) 

1 26 180 15 70200 
2 26 180 15 70200 
3 0 
4 0 
5 0 
6 0 
7 0 
8 0 
9 0 
10 0 

Tribut"!}' Wall Weights - Earthquake in E-W Direction 

Wall Mark 

Wall 
Weight 
(psI) 

Tributary 
Wall 

Length (11) 

Tributary 
Wall 

Height (11) 

Total Wall 
Weight 

(Ibs) 

1 0 
2 0 
3 0 
4 0 
5 0 
6 0 
7 0 
8 0 
9 0 
10 0 

Total Wall Weights N-S Direction = 140400 Ibs Total Wall Weights E-W Direction = o Ibs 

Total Seismic Weight (TSW) N-S Direction = 788400 Ibs Total Seismic Weight (TSM) E-W Direction = 648000 Ibs 

Diaehragm DesignlAnalllsis N-S Direction 
Performance Level CoI~e Prevention a 
Seismic Hazard Level BSE-2 

C,= 1.05 C,= 1.23 

C,= 1 G,= 1,01 

Cm= 1 Cm= 1 

Sa= 0.95 Sa= 1.42 

Pseudo Laterat Force Factor: C,C,CmS.= 0.9975 C,C2CmS,= 1.764066 


Pseudo Lateral Force: V,s= 786429 Ibs V,s= 1390790 Ibs 


Length of Diaphragm Boundary: L= 240 It 

Shear Force at Boundary Edge: 

1638 Ibl lt 2897 Ibll1 

Diaphragm Capacity: Chorded? (YIN): 

Usnc:minal = 770 Ibll1 (LRFO nominal capacity wI ¢>= 1.0 (rom NOS tables. ASCE 41-06 CB.S.B.2 stales that thIS is equivalent 10 2.0-ASD \lalues.) 

l'"."*,,,, = 1155 Ibm 
15132- Overlay w/l0d nails 4-0.c. 

(Factor obtained (rom ASCe 41-06 Table 8-3. Fador is based on diaphragm LengthMfdlh ratio, diaphragm type, 
chorded/uncho(ded, blocked/unblocked) 

4 

k = (Knowledge Factor, see ASCE 41-06 Section 2.2.6.4) 

3465 Ibll1 

Demand-to-Capacity Ratio (OCR): (If OCR values are above 1.5 psuedo force for entire building will increase.) 

OCR,s= 1.35 DCR,s= 2.02 
, .00'Oudl(mkOce) = 0.47 1.00'Oudl(mkOce) = 0.63 

Status Okay Status Okay 


