
Structural Calculations

for

Red O  Building Attached Awning
Santa Monica, California

Basis of Design…………….…………………..……………………………...………………… 1
Canopy Layout and Tributary Column Areas ………………………………...………………… 2
Calculaton of Design Wind Loads  - Main Force Resisting Systems ………………...………… 3
Calculation of Design Wind Loads …………………..………………………………………… 4-7
Awning Member Calculations …………………….…………………………………………… 8-16
Seismic Analysis to Design Wind Loads ……………………...………………………………… 17-18
TEK Screw Capacity Load Chart …………………………..…………………………………… 19-23
Anchor Calculations ………………..…………………………………………………………… 24-30

Red O  Building Attached Awning Details……………………………………………………Sheets 1 - 13

2447 W 12th Street, Suite 1 Tempe, AZ 85281     Phone: (480) 927-9696 Fax: (480) 927-9797

April 29, 2015



GENERAL NOTES & BASIS OF DESIGN

1. BUILDING CODE ............................ 2013 CBC ASCE 07-10

2. GRAVITY DESIGN: Sail / Roof Sail Cloth Ventilation Reduction: N/A
EXPOSURE ................................... C Seismic Design Category = D
OCCUPANCY CLASS ................. A Occupancy Category = II
3 SECOND WIND GUST ............. 110 (mph) I = 1.0

Min: 0.25 (kPa) 5.0 (psf)
Live Load: 5.0 (psf) Dead Load: 1.40 (psf) Snow Load: 0.0 (psf)

SR: 0.957 (kPa) Dead Load: 0.07 (kPa) SS = 0.000 (kPa)

3. SOILS:
Soil bearing pressure …………..……...............  1,000     psf Soil lateral bearing pressure ………… 100 psf
Minimum footing depth.....................................   12           (inches) Unless local conditions are greater

CONCRETE

1. CODES AND STANDARDS.  Comply with the following Codes:
A. ACM "Aluminum Construction Manual".
B. ACM "Detailing Manual"

2. MATERIALS shall conform to the following: D. Air entrainment:        ASTM C260
A. Cement; ASTM C150, Type V, Portland Cement. E. Fly ash:                ASTM C618
B. Hard rock aggregates:   ASTM C33 F. Calcium chloride SHALL NOT be used.
    Lightweight aggregates: ASTM C330  
C. Water shall be potable.

3. MIX DESIGNS:
A. The maximum slump shall be 4" w/o plasticizer added. C. Limit fly ash to 20% of the total cement.
B. Use pea gravel and/or plasticizer in congested areas. D. Concrete mixes shall conform to the following:

28 Day 
Strength 

(psi)*
W/C   
Ratio

Dry 
Weight   
(pcf)

Max 
Aggregate 

Size 
(inches)

Entrained 
Air      (%)

Min 
Cement   
Per CY   

(lbs)
Footings & Slabs on Grade 4500 0.45 150 3/4  3 ±1 517

*(Special Inspection not required)

4. FOOTINGS: A. Mechanically vibrate concrete during placement.

B. Center footings on structure above, UNO.
C. Exterior footings to be embedded a minimum depth.  

ALUMINUM 1. CODES AND STANDARDS.  Comply with: A. ACM "Aluminum Construction Manual".
B. ACM "Detailing Manual"

Reinforcing: N/A ksi A/A AL Tube: 28 ksi AL5052-H32
Roof Decking: 28 ksi AL5052-H32 Pipe: N/A ksi N/A

Bolts ASTM A36, ASTM A307 as specified on details

5. CONSTRUCTION: A. Detail, bolster, and support all rebar. Tie bars securely with proper clearances before casting concrete.
B. Use rebar free flaky rust, grease, dirt, and other materials, which affect bond.

C. Minimum lap splices (inches): Bar # #3 #4 #5 #6
Inches 16 20 24 33

D. Make cold bends.  DO NOT use heat.  DO NOT re-bend a previously bent bar.  

E. Minimum concrete cover:  (securely position and anchor rebar prior to pour)
Cast against and permanently exposed to earth ………. 3 (inches)
Slabs-On-Grade (SOG) ............................................    Center of slab, UNO

F. DO NOT weld reinforcing unless specifically noted.   

CLIENT: Mark Wilson Awning Permit Services
PROJECT: Red O  Building Attached Awning Prepared By: KFM

Santa Monica, California Date:

Type of Concrete Member

04/29/15
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psf Area

Ttl Wt 
(lbs)

Roof Type & Guage: Awning Canvas: 0.25 144 36

Misc Appurtenances, Matls 0.5 144 72

(in) plf L (ft) Ttl Wt (lbs

3 7.38 0 0 5/8 A36 N/A

1.5'' x 1.5'' HSS Square, t=0.065'' 1.30 12 16 3/8 A307 OK
1.5'' x 1.5'' HSS Square, t=0.065'' 1.30 12 16 3/8 A307 OK
1.5'' x 1.5'' HSS Square, t=0.083'' 1.64 12 20 3/8 A307 OK
1.5'' x 1.5'' HSS Square, t=0.083'' 1.64 12 20 3/8 A307 OK
1.5'' x 1.5'' HSS Square, t=0.065'' 1.30 9 12 3/8 A307 OK
1.5'' x 1.5'' HSS Square, t=0.065'' 1.30 9 12 3/8 A307 OK

Total 202      
Roof Snow Load [IBC 1608, ASCE 7] Total/Column 34        

(Eq 7-1) pf=0.7*Ce*Ct*I*pg

pg=Ground Snow Load= 0 psf pf= 0 psf Awning Dimensions
Ce=Exposure Factor= 1.0 [ASCE T 7-2] Width 12 (ft) Length 12.0
Ct*= Thermal Factor= 1.2 [ASCE T 7-3] Awning Pitch 4 (in) V 12 (in) H

I= Impoortance Factor= 1.0 [ASCE T 7-4] Awning Height 9.67 (ft)
Cs= Sloped Roof Coeff= 0.83 [ASCE F 7-2] Awning Height 5.0 (ft) (above base)

(Eq 7-2) ps=Cs*pf ps= 0.00 psf Awning Bay Length: 2.5 (ft) 

Awning Bay Width: 12.0 (ft) 
Return Rafter Length (horz) 12.0 (ft) 

Top Runner Length: 2.5 (in)  
Bottom Runner Length: 2.5 (in)

Areas: CNW = 72 SF CNL = 72 SF

Areas: CNW(1) = 72 SF CNL(1) = 72 SF

CLIENT: Mark Wilson Awning Permit Services
PROJECT: Red O  Building Attached Awning Prepared By: KFM

Santa Monica, California Date:

Vertical Column HSS Square t=0.188

Member Weights

12' Return Rafter- 

Column Wall "t" (in) Bolt Dia / Grade 

FS©=2.46 Bottom Awning Runner - 
12'  Rafter - 

FS©=2.46

FS©=1.52

Top Awning Runner - 

FS

N/A

FS©=1.05
FS©=1.05

FS©=1.52
9'  Rafter - 
9' Return Rafter- 

04/29/15

FS©=24.1
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Calculaton of Design Wind Loads  - Main Force Resisting Systems ASCE 07-10 Exposure: C

Occupancy Class: A

Eq: p=qh*G*CN (Eq 6-25) [ 29] 3s Wind Gust (mph): 110

z Exp Where: qh= 0.00256*kz*kzt*kD*V2*I (Eq 27.3-1) [260]

ft C z= 15 kz= 0.85 (T 27.3-1) [261]

15 0.85 kzt= (1+ k1*k2*k3)
2 (F 26.8-1) [253]

20 0.9  k1= 0.29 H/LH=0 (F 26.8-1) [253]

25 0.94 k2= 1.0 X/LH=0 (F 26.8-1) [253]

30 0.98 k3= 0.0 Z/hH=Z/0 (F 26.8-1) [253]

35 1.01 kzt= 1.0

40 1.04 kD= 0.85 (T 26.6-1) [250]

45 1.065 V= 110 mph (F 26.5-1A) [247a]
50 1.09 (T 6-1) [77]

60 1.13 qh= 0.00256*0.85*1*0.85*110^2= 22.38 psf

G= 0.85 (S 26.5.8.1) [260]

Rise Run

 Roof Pitch = 4 12 = 18.4 Degrees

CN Values interpolated to 18.4 degrees CNW = p (psf) CNL = p (psf) 18.4
Case A - Clear/Unobstructed Wind Flow: =00

-0.90 -20.14 -1.30 -29.09 CN = 0.40 CN(Avg) = -1.10

Case B-Clear/Unobstructed Wind Flow: =00
-1.90 -42.52 0.00 0.00 CN = -1.90 CN(Avg) = -0.95

Case A-Clear/Unobstructed Wind Flow: =1800
1.30 29.09 1.60 35.81 CN = -0.30 CN(Avg) = 1.45

Case B-Clear/Unobstructed Wind Flow: =1800
1.80 40.28 0.60 13.43 CN = 1.20 CN(Avg) = 1.20

CLIENT: Mark Wilson Awning Permit Services
PROJECT: Red O  Building Attached Awning Prepared By: KFM

Santa Monica, California Date: 04/29/15
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Calculaton of Design Wind Loads  - Main Force Resisting Systems ASCE 7-10 S6.5.13.2

CN Values interpolated to 18.4 degrees CNW = p (psf) CNL = p (psf) = 18.4
Case A - Clear/Unobstructed Wind Flow: =00, 180o

-0.90 -20.14 -1.30 -29.09 CN = CN(Avg) = -1.10

W = -20.1 psf S = 0.0 psf W = -29.1 psf S = 0.0 psf
L = 5 psf D = 1.4 psf L = 5 psf D = 1.4 psf

CNW = -0.90 p= -20.14 psf CNL = -1.30 p= -29.1 psf

ASD Load Combinatons: (IBC 2012 ASCE 7-10 S2.4.1 [8] ASD Load Combinatons: (IBC 2012 ASCE 7-10 S2.4.1 [8]
Note: Negative value = upward vertical force Note: Negative value = upward vertical force

[Eq 1] D= 1.4 psf [Eq 1] D= 1.4 psf

[Eq 2] D+L= 6.4 psf [Eq 2] D+L= 6.4 psf

[Eq 3] D+(Lr or S or R)= 6.4 psf [Eq 3] D+(Lr or S or R)= 6.4 psf

[Eq 4] D+0.75L+0.75(Lr or S or r)= 5.2 psf [Eq 4] D+0.75L+0.75(Lr or S or r)= 5.2 psf

[Eq 5] D+(0.6*W or 0.7E)= -10.7 psf [Eq 5] D+(0.6*W or 0.7E)= -16.1 psf

[Eq 6a] D+0.75L+0.75(0.6W or 0.7E)+0.75(Lr or S or R)= -3.9 psf [Eq 6a] D+0.75L+0.75(0.6W or 0.7E)+0.75(Lr or S or R)= -7.9 psf

[Eq 6b] D+0.75*L+0.75(0.7E)+0.75S = 1.4 psf [Eq 6b] D+0.75*L+0.75(0.7E)+0.75S = 1.4 psf

[Eq 7] 0.6D+0.6W= -11.2 psf [Eq 7] 0.6D+0.6W= -16.6 psf

[Eq 8] 0.6D+0.7E = 0.8 psf [Eq 8] 0.6D+0.7E = 0.8 psf

-

[ Y ] Vertical Forces Case A - Clear/Unobstructed Wind Flow: =00, 180o
Unbalanced Verticle Load Moments "T" Arms

+ CNW = CNL = CNW CNL CNW CNL Net CNW CNL Vert Net

-0.90 -1.30 Area Area V. Force V. Force Uplift Moment Moment Moment
w (psf) w (psf) (sf) (sf) (lbs) (lbs) (lbs) (ft) (ft) (kip-ft) (kip-ft) (kip-ft)

[Eq 1] 1.4 1.4 72 72 101 101 N/A 0 0 -          -             -             (+) CW

[Eq 2] 6.4 6.4 72 72 461 461 N/A 0 0 -          -             -             (+) CW

[Eq 3] 6.4 6.4 72 72 461 461 N/A 0 0 -          -             -             (+) CW

[Eq 4] 5.2 5.2 72 72 371 371 N/A 0 0 -          -             -             (+) CW

[Eq 5] -10.7 -16.1 72 72 -769 -1156 -1925 0 0 -          -             -             (+) CW

[Eq 6a] -3.9 -7.9 72 72 -282 -572 -853 0 0 -          -             -             (+) CW

[Eq 6b] 1.4 1.4 72 72 101 101 N/A 0 0 -          -             -             (+) CW

[Eq 7] -11.2 -16.6 72 72 -809 -1196 -2006 0 0 -          -             -             (+) CW

[Eq 8] 0.8 0.8 72 72 61 61 N/A 0 0 -          -             -             (+) CW

Max Bearing (this page)= 461 Max Uplift (this page)= (1,196)      [Per Side] Max Vert Moment = 0.00

Horizontal Forces  [ - X +]
CNW = CNL = CNW CNL Net 

-0.90 -1.30 H. Force H. Force H. Force
w (psf) w (psf) (lbs) (lbs) (lbs)

[Eq 5] -12.1 -17.5 -275 397 122

[Eq 6a] -9.1 -13.1 -206 298 92

[Eq 7] -12.1 -17.5 -275 397 122

Determine Hip and Ridge Vertical Forces
=  degrees (Vertical forces control)

Case A - Clear/Unobstructed Wind Flow: =00

CNW = CNL = CNW CNL [CN(avg)] 

-0.90 -1.30 V. Force V. Force V. Force
w (psf) w (psf) (psf) (psf) (psf)

[Eq 1] 1.4 1.4 1.40 1.40 1.40

[Eq 2] 6.4 6.4 6.40 6.40 6.40

[Eq 3] 6.4 6.4 6.40 6.40 6.40

[Eq 4] 5.2 5.2 5.15 5.15 5.15

[Eq 5] -10.7 -16.1 -10.68 -16.05 13.37

[Eq 6a] -3.9 -7.9 -3.91 -7.94 5.92

[Eq 6b] 1.4 1.4 1.40 1.40 1.40

[Eq 7] 0.8 0.8 0.84 0.84 0.84

Max Vertical Loading (this page) = 13.37
Max Uplift Loading (this page) = -16.05

CLIENT: Mark Wilson Awning Permit Services
PROJECT: Red O  Building Attached Awning Prepared By: KFM

Santa Monica, California Date: 04/29/15

Case A - Clear/Unobstructed Wind Flow: =00, 180o

M Arm 
CNW

M Arm 
CNL
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Calculaton of Design Wind Loads  - Main Force Resisting Systems ASCE 7-10 S6.5.13.2

CN Values interpolated to 18.4 degrees CNW = p (psf) CNL = p (psf) = 18.4
Case B - Clear/Unobstructed Wind Flow: =00, 180o

-1.90 -42.52 0.00 0.00 CN = CN(Avg) = -0.95

W = -42.5 psf S = 0.0 psf W = 0.0 psf S = 0.0 psf
L = 5 psf D = 1.4 psf L = 5 psf D = 1.4 psf

CNW = -1.90 p= -42.52 psf CNL = 0.00 p= 0.00 psf

ASD Load Combinatons: (IBC 2012 ASCE 7-10 S2.4.1 [8] ASD Load Combinatons: (IBC 2012 ASCE 7-10 S2.4.1 [8]
Note: Negative value = upward vertical force Note: Negative value = upward vertical force

[Eq 1] D= 1.4 psf [Eq 1] D= 1.4 psf

[Eq 2] D+L= 6.4 psf [Eq 2] D+L= 6.4 psf

[Eq 3] D+(Lr or S or R)= 6.4 psf [Eq 3] D+(Lr or S or R)= 6.4 psf

[Eq 4] D+0.75L+0.75(Lr or S or r)= 5.2 psf [Eq 4] D+0.75L+0.75(Lr or S or r)= 5.2 psf

[Eq 5] D+(0.6*W or 0.7E)= -24.1 psf [Eq 5] D+(0.6*W or 0.7E)= 1.4 psf

[Eq 6a] D+0.75L+0.75(0.6W or 0.7E)+0.75(Lr or S or R)= -14.0 psf [Eq 6a] D+0.75L+0.75(0.6W or 0.7E)+0.75(Lr or S or R)= 5.2 psf

[Eq 6b] D+0.75*L+0.75(0.7E)+0.75S = 1.4 psf [Eq 6b] D+0.75*L+0.75(0.7E)+0.75S = 1.4 psf

[Eq 7] 0.6D+0.6W= -24.7 psf [Eq 7] 0.6D+0.6W= 0.8 psf

[Eq 8] 0.6D+0.7E = 0.8 psf [Eq 8] 0.6D+0.7E = 0.8 psf

-

[ Y ] Vertical Forces Case A - Clear/Unobstructed Wind Flow: =00, 180o
Unbalanced Verticle Load Moments "T" Arms

+ CNW = CNL = CNW CNL CNW CNL Net CNW CNL Vert Net

-1.90 0.00 Area Area V. Force V. Force Uplift Moment Moment Moment
w (psf) w (psf) (sf) (sf) (lbs) (lbs) (lbs) (ft) (ft) (kip-ft) (kip-ft) (kip-ft)

[Eq 1] 1.4 1.4 72 72 101 101 N/A 0 0 -          -             -             (+) CW

[Eq 2] 6.4 6.4 72 72 461 461 N/A 0 0 -          -             -             (+) CW

[Eq 3] 6.4 6.4 72 72 461 461 N/A 0 0 -          -             -             (+) CW

[Eq 4] 5.2 5.2 72 72 371 371 N/A 0 0 -          -             -             (+) CW

[Eq 5] -24.1 1.4 72 72 -1736 101 -1635 0 0 -          -             -             (+) CW

[Eq 6a] -14.0 5.2 72 72 -1007 371 -636 0 0 -          -             -             (+) CW

[Eq 6b] 1.4 1.4 72 72 101 101 N/A 0 0 -          -             -             (+) CW

[Eq 7] -24.7 0.8 72 72 -1776 61 -1716 0 0 -          -             -             (+) CW

[Eq 8] 0.8 0.8 72 72 61 61 N/A 0 0 -          -             -             (+) CW

Max Bearing (this page)= 461 Max Uplift (this page)= (1,776)      [Per Side] Max Vert Moment = 0.00

Horizontal Forces  [ - X +]
CNW = CNL = CNW CNL Net 

-1.90 0.00 H. Force H. Force H. Force
w (psf) w (psf) (lbs) (lbs) (lbs)

[Eq 5] -25.5 0.0 -580 0 -580

[Eq 6a] -19.1 0.0 -435 0 -435

[Eq 7] -25.5 0.0 -580 0 -580

Determine Hip and Ridge Vertical Forces
=  degrees (Vertical forces control)

Case A - Clear/Unobstructed Wind Flow: =00

CNW = CNL = CNW CNL [CN(avg)] 

-1.90 0.00 V. Force V. Force V. Force
w (psf) w (psf) (psf) (psf) (psf)

[Eq 1] 1.4 1.4 1.40 1.40 1.40

[Eq 2] 6.4 6.4 6.40 6.40 6.40

[Eq 3] 6.4 6.4 6.40 6.40 6.40

[Eq 4] 5.2 5.2 5.15 5.15 5.15

[Eq 5] -24.1 1.4 -24.11 1.40 11.35

[Eq 6a] -14.0 5.2 -13.98 5.15 4.41

[Eq 6b] 1.4 1.4 1.40 1.40 1.40

[Eq 7] 0.8 0.8 0.84 0.84 0.84

Max Vertical Loading (this page) = 11.35
Max Uplift Loading (this page) = -24.11

CLIENT: Mark Wilson Awning Permit Services
PROJECT: Red O  Building Attached Awning Prepared By: KFM

Santa Monica, California Date: 04/29/15

Case B - Clear/Unobstructed Wind Flow: =00, 180o

M Arm 
CNW

M Arm 
CNL
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Calculaton of Design Wind Loads  - Main Force Resisting Systems ASCE 7-10 S6.5.13.2

CN Values interpolated to 18.4 degrees CNW = p (psf) CNL = p (psf) = 18.4
Case A - Obstructed Wind Flow: =00, 180o

1.30 29.09 1.60 35.81 CN = CN(Avg) = 1.45

W = 29.1 psf S = 0.0 psf W = 35.8 psf S = 0.0 psf
L = 5 psf D = 1.4 psf L = 5 psf D = 1.4 psf

CNW = 1.30 p= 29.09 psf CNL = 1.60 p= 35.8 psf

ASD Load Combinatons: (IBC 2012 ASCE 7-10 S2.4.1 [8] ASD Load Combinatons: (IBC 2012 ASCE 7-10 S2.4.1 [8]
Note: Negative value = upward vertical force Note: Negative value = upward vertical force

[Eq 1] D= 1.4 psf [Eq 1] D= 1.4 psf

[Eq 2] D+L= 6.4 psf [Eq 2] D+L= 6.4 psf

[Eq 3] D+(Lr or S or R)= 6.4 psf [Eq 3] D+(Lr or S or R)= 6.4 psf

[Eq 4] D+0.75L+0.75(Lr or S or r)= 5.2 psf [Eq 4] D+0.75L+0.75(Lr or S or r)= 5.2 psf

[Eq 5] D+(0.6*W or 0.7E)= 18.9 psf [Eq 5] D+(0.6*W or 0.7E)= 22.9 psf

[Eq 6a] D+0.75L+0.75(0.6W or 0.7E)+0.75(Lr or S or R)= 18.2 psf [Eq 6a] D+0.75L+0.75(0.6W or 0.7E)+0.75(Lr or S or R)= 21.3 psf

[Eq 6b] D+0.75*L+0.75(0.7E)+0.75S = 1.4 psf [Eq 6b] D+0.75*L+0.75(0.7E)+0.75S = 1.4 psf

[Eq 7] 0.6D+0.6W= 18.3 psf [Eq 7] 0.6D+0.6W= 22.3 psf

[Eq 8] 0.6D+0.7E = 0.8 psf [Eq 8] 0.6D+0.7E = 0.8 psf

-

[ Y ] Vertical Forces Case A - Clear/Unobstructed Wind Flow: =00, 180o
Unbalanced Verticle Load Moments "T" Arms

+ CNW = CNL = CNW CNL CNW CNL Net CNW CNL Vert Net

1.30 1.60 Area Area V. Force V. Force Uplift Moment Moment Moment
w (psf) w (psf) (sf) (sf) (lbs) (lbs) (lbs) (ft) (ft) (kip-ft) (kip-ft) (kip-ft)

[Eq 1] 1.4 1.4 72 72 101 101 N/A 0 0 -          -             -             (+) CW

[Eq 2] 6.4 6.4 72 72 461 461 N/A 0 0 -          -             -             (+) CW

[Eq 3] 6.4 6.4 72 72 461 461 N/A 0 0 -          -             -             (+) CW

[Eq 4] 5.2 5.2 72 72 371 371 N/A 0 0 -          -             -             (+) CW

[Eq 5] 18.9 22.9 72 72 1358 1648 N/A 0 0 -          -             -             (+) CW

[Eq 6a] 18.2 21.3 72 72 1314 1531 N/A 0 0 -          -             -             (+) CW

[Eq 6b] 1.4 1.4 72 72 101 101 N/A 0 0 -          -             -             (+) CW

[Eq 7] 18.3 22.3 72 72 1318 1608 N/A 0 0 -          -             -             (+) CW

[Eq 8] 0.8 0.8 72 72 61 61 N/A 0 0 -          -             -             (+) CW

Max Bearing (this page)= 1648 Max Uplift (this page)= 61             [Per Side] Max Vert Moment = 0.00

Horizontal Forces  [ - X +]
CNW = CNL = CNW CNL Net 

1.30 1.60 H. Force H. Force H. Force
w (psf) w (psf) (lbs) (lbs) (lbs)

[Eq 5] 17.5 21.5 397 -488 -92

[Eq 6a] 13.1 16.1 298 -366 -69

[Eq 7] 17.5 21.5 397 -488 -92

Determine Hip and Ridge Vertical Forces
=  degrees (Vertical forces control)

Case A - Clear/Unobstructed Wind Flow: =00

CNW = CNL = CNW CNL [CN(avg)] 

1.30 1.60 V. Force V. Force V. Force
w (psf) w (psf) (psf) (psf) (psf)

[Eq 1] 1.4 1.4 1.40 1.40 1.40

[Eq 2] 6.4 6.4 6.40 6.40 6.40

[Eq 3] 6.4 6.4 6.40 6.40 6.40

[Eq 4] 5.2 5.2 5.15 5.15 5.15

[Eq 5] 18.9 22.9 18.86 22.89 20.87

[Eq 6a] 18.2 21.3 18.25 21.27 19.76

[Eq 6b] 1.4 1.4 1.40 1.40 1.40

[Eq 7] 0.8 0.8 0.84 0.84 0.84

Max Vertical Loading (this page) = 22.89
Max Uplift Loading (this page) = 0.84

CLIENT: Mark Wilson Awning Permit Services
PROJECT: Red O  Building Attached Awning Prepared By: KFM

Santa Monica, California Date: 04/29/15

Case A - Obstructed Wind Flow: =00, 180o

M Arm 
CNW

M Arm 
CNL
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Calculaton of Design Wind Loads  - Main Force Resisting Systems ASCE 7-10 S6.5.13.2

CN Values interpolated to 18.4 degrees CNW = p (psf) CNL = p (psf) = 18.4
Case B - Obstructed Wind Flow: =00, 180o

1.80 40.28 0.60 13.43 CN = CN(Avg) = 1.20

W = 40.3 psf S = 0.0 psf W = 13.4 psf S = 0.0 psf
L = 5 psf D = 1.4 psf L = 5 psf D = 1.4 psf

CNW = 1.80 p= 40.28 psf CNL = 0.60 p= 13.4 psf

ASD Load Combinatons: (IBC 2012 ASCE 7-10 S2.4.1 [8] ASD Load Combinatons: (IBC 2012 ASCE 7-10 S2.4.1 [8]
Note: Negative value = upward vertical force Note: Negative value = upward vertical force

[Eq 1] D= 1.4 psf [Eq 1] D= 1.4 psf

[Eq 2] D+L= 6.4 psf [Eq 2] D+L= 6.4 psf

[Eq 3] D+(Lr or S or R)= 6.4 psf [Eq 3] D+(Lr or S or R)= 6.4 psf

[Eq 4] D+0.75L+0.75(Lr or S or r)= 5.2 psf [Eq 4] D+0.75L+0.75(Lr or S or r)= 5.2 psf

[Eq 5] D+(0.6*W or 0.7E)= 25.6 psf [Eq 5] D+(0.6*W or 0.7E)= 9.5 psf

[Eq 6a] D+0.75L+0.75(0.6W or 0.7E)+0.75(Lr or S or R)= 23.3 psf [Eq 6a] D+0.75L+0.75(0.6W or 0.7E)+0.75(Lr or S or R)= 11.2 psf

[Eq 6b] D+0.75*L+0.75(0.7E)+0.75S = 1.4 psf [Eq 6b] D+0.75*L+0.75(0.7E)+0.75S = 1.4 psf

[Eq 7] 0.6D+0.6W= 25.0 psf [Eq 7] 0.6D+0.6W= 8.9 psf

[Eq 8] 0.6D+0.7E = 0.8 psf [Eq 8] 0.6D+0.7E = 0.8 psf

-

[ Y ] Vertical Forces Case A - Clear/Unobstructed Wind Flow: =00, 180o
Unbalanced Verticle Load Moments "T" Arms

+ CNW = CNL = CNW CNL CNW CNL Net CNW CNL Vert Net

1.80 0.60 Area Area V. Force V. Force Uplift Moment Moment Moment
w (psf) w (psf) (sf) (sf) (lbs) (lbs) (lbs) (ft) (ft) (kip-ft) (kip-ft) (kip-ft)

[Eq 1] 1.4 1.4 72 72 101 101 N/A 0 0 -          -             -             (+) CW

[Eq 2] 6.4 6.4 72 72 461 461 N/A 0 0 -          -             -             (+) CW

[Eq 3] 6.4 6.4 72 72 461 461 N/A 0 0 -          -             -             (+) CW

[Eq 4] 5.2 5.2 72 72 371 371 N/A 0 0 -          -             -             (+) CW

[Eq 5] 25.6 9.5 72 72 1841 681 N/A 0 0 -          -             -             (+) CW

[Eq 6a] 23.3 11.2 72 72 1676 806 N/A 0 0 -          -             -             (+) CW

[Eq 6b] 1.4 1.4 72 72 101 101 N/A 0 0 -          -             -             (+) CW

[Eq 7] 25.0 8.9 72 72 1801 641 N/A 0 0 -          -             -             (+) CW

[Eq 8] 0.8 0.8 72 72 61 61 N/A 0 0 -          -             -             (+) CW

Max Bearing (this page)= 1841 Max Uplift (this page)= 61            [Per Side] Max Vert Moment = 0.00
Max Bearing (all pages)= 1841 Max Uplift (all pages)= -1776 [Per Side]

Horizontal Forces  [ - X +]
CNW = CNL = CNW CNL Net 

1.80 0.60 H. Force H. Force H. Force
w (psf) w (psf) (lbs) (lbs) (lbs)

[Eq 5] 24.2 8.1 549 -183 366

[Eq 6a] 18.1 6.0 412 -137 275

[Eq 7] 24.2 8.1 549 -183 366

Determine Hip and Ridge Vertical Forces
=  degrees (Vertical forces control)

Case A - Clear/Unobstructed Wind Flow: =00

CNW = CNL = CNW CNL [CN(avg)] Horz Net Vert Net Ttl Base 

1.80 0.60 V. Force V. Force V. Force Moment Moment Moment
w (psf) w (psf) (psf) (psf) (psf) (kip-ft) (kip-ft) (kip-ft)

[Eq 1] 1.4 1.4 1.40 1.40 1.40 Case A -  =0 1.18 0.00 0.00

[Eq 2] 6.4 6.4 6.40 6.40 6.40 Case B - =00
5.61 0.00 0.00

[Eq 3] 6.4 6.4 6.40 6.40 6.40

[Eq 4] 5.2 5.2 5.15 5.15 5.15

[Eq 5] 25.6 9.5 25.57 9.46 17.52 Case A - 180o
0.89 0.00 0.00

[Eq 6a] 23.3 11.2 23.28 11.20 17.24 Case B - 180o
3.54 0.00 0.00

[Eq 6b] 1.4 1.4 1.40 1.40 1.40

[Eq 7] 0.8 0.8 0.84 0.84 0.84

Max Vertical Loading (this page) = 25.57 Max Vertical (all pages)= 25.57 Note: Use 10 psf min per IBC/ASCE

Max Uplift Loading (this page) = 0.84 Max Uplift (all pages)= -24.11 Note: Use -10 psf min per IBC/ASCE

CLIENT: Mark Wilson Awning Permit Services
PROJECT: Red O  Building Attached Awning Prepared By: KFM

Santa Monica, California Date: 04/29/15

Note: Use maximum moment values 
for determination of cantilever hips 
at Canopy and Vertical Columns 

(following pages)

Case B - Obstructed Wind Flow: =00, 180o

M Arm 
CNW

M Arm 
CNL
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Max combined loads : 25.57                 psf  #REF!
Note - Use 10 psf min  combined loads: 25.57                 psf

Trib Area Vertical Columns= 4 Fixed Column Base: N
Max Moment at Pole  (Wind) = 1.40               kip-ft

Equivalent Force at Top of Column= 145                lbs Max Bearing / Column = 921                                  lbs

Total Pole Uplift / Column = (888)                                 lbs

Max Column Moment = 1.40               kip-ft

Heavy Hex A-B Dia (in) Embed (in) Vx Max (lbs) Nz Max (lbs) A-B Check
Check Anchor Bolt: 3/4 10 4,500               7,000         OK

Vertical Column Supporting Cantilever Hips Column(s)= 1
Total Hpole = 9.7  ft Tube Type HSS Square

A = 11.900 in2 Nom Tube= 3.0
Fy = 46.0 ksi t(nom) = 0.188               inches

Es= 30000 ksi t" = 0.188 inches (O.D.)
I= 2.799 in4 O.D. = 3.000 inches Width (Rect HSS Only)= 3.0 in3

Zx= 1.866 in3 I.D. = 2.624 Z(min)= 0.41
Mu Fy*Z/(*12) = 4.28 FS = 1 FS©=3.06

 Mu(resultant) = 1.40             ft-kips per pole (from attached)

Soil / Foundation (Spread) W/ CMU Surround: N
kp = 100 psf/ft Allowable Bearing Capacity=B  = 1,000                            psf

Ms = (w*L2/2*h3*150)+P*L/2+F*w*h3*L= Skin Friction= F = -                                psf

Ms = 2.03                       kip-ft h3
 = 1.00 feet

 Min Side = w = 36 inches  Length = L = 36 inches Fndt Mono w/ Slab Y
Mresultant = 1.40 kip-ft FSuplift = 1.50 [ FS Actual =1.56 ]

FSoverturning = 1.00  [ FS Actual =1.44 ] Pole Uplift = 888            
Fnd Wt = 1,350                   lbs Friction Resistance= -           Fnd Uplift Resistance= 1,384      

Column Wt = 34                        lbs Check OK
CMU Clmn Wt = -                       lbs

Ttl = 1,384                   lbs
Bearing Pressure= 154                      psf/ft

Soil / Foundation - Pier Fnd Wt = 928                  
h3

 = 3.5 feet (=42'') Column Wt = 34                    
 Min Diameter = b = 18 inches CMU Wt = -                   

Ttl = 961                  [ FS Actual =1.08 ]

Check Uplift OK h1= Height of Applied Force= 9.7 ft

Mresultant = 0.7                       kip-ft Soil Lateral Bearing Pressure= 150 psf
Constrained Lateral Resistance Allowable Increase for Wind/Seismic = 1.333

d=sqrt(4.25*(Mg/(S3*b)) [IBC Eq 18-3] Allowable Lateral Bearing Pressure= 200 psf

d= sqrt(4.25*(700.876487030129/1400*1.5)) Estimated Depth= 3.50 ft

d= 1.19 ft Check OK S3= 1399.65

Unconstrained Lateral Resistance

d= 0.5A*{1+[1+(4.36*h1/A)]^1/2] [IBC Eq 18-1] A=2.34*P/S1*b A= 0.49

d= 0.5*0.49*{1+[1+(4.36*9.67/0.49)]^1/2]} P=M/h1= 145 lbs

d= 2.52 ft S1=Allowable Lateral Soil Pressure=2*1.33*kp*1/3*d= 466 lbs

Spread Foundation Cross Section Area: 1296 (in^2) Reinf. Bar# Quant Spacing

Vertical Reinforcement Area As(min): 2.6 0.0020 N/A N/A N/A

Horzizontal Reinforcment Area As(min): 1.9 0.0015 5 3 15.0

Pier Foundation Cross Section Area: 254 (in^2) Bar# Quant Spacing

Vertical Reinforcement Area As(min): 0.5 0.0020 4 3 9.4

Horzizontal Reinforcment Area As(min): 0.4 0.0015 3 4 11.0

CLIENT: Mark Wilson Awning Permit Services
PROJECT:Red O  Building Attached Awning Prepared By: KFM

Santa Monica, California Date: 04/29/15

Vertical Column
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Max combined loads : 25.57                    psf
Note - Use 10 psf min  combined loads: 25.57                    psf

 18.4

Awning Runner Sizing Awning Runner Loading: 767               (lbs)

Awning Runner Length: 2.50 (ft) Awning Runner Loading: 306.9 (plf)
Awning Runner Trib Width 12.0 (ft) Awning Runner Moment:
Awning Runner Trib Area: 30.0 (sf)  = M = w*L^2/(12*1000)= 0.16 ft-kips

Mu(resultant) = 0.16                    ft-kips Z(min)= 0.05 in3

Tube Type HSS Square Nom Tube= 1.5
Width (Rect HSS Only)= 1.5 inches

Fy = 46.0 ksi t(nom) = 0.065          inches

Es= 30000 ksi t" = 0.065 inches
I= 0.128 in4 O.D. = 1.500 inches

Z= 0.171 in3 I.D. = 1.370 inches
Mu Fy*Z/(*12) = 0.39 OK FS = 1 FS©=2.46

Top Awning Runner - 1.5'' x 1.5'' HSS Square, t=0.065''

Moment Couple at Awning Runner Connection
Mu(resultant) = 0.16 ft-kips

d = 1 1/3 inches Beam End Loading= 0.38 kips

Top Bolt Force = 1.5 kips OK
Bolt Dia (in): 3/8 A307 OK Bolt Rn/v= 2.2 kips

R 4.9 kips

Alternate Welded Connection: Use 1/8'' weld all around.

Check Bolted Connection at Wall
Vertical Loading: 767             (lbs)

L/2= 1.3 (ft)
MC= 1.0 ft-kips

Connector Spacing from Bottom(B)
L1= 34 inches (2.83 ft)

L2= 26 inches (2.17 ft)

Average Length LAvg= 2.5 ft
MB=0=MC-Mavg Where: MA=LAx2PA

PAvg=MC/(2xLA)= 192 (lbs)

Use: 3/8" Lag screw with minimum 3.0 inches embedment

W1= 269 lbs per inch of penetration [(AWC, NDS 205, Table 11.2A, 11.3.2A]

W1
T= 807 (lbs) OK

Alternate: SMS Connector use #14 to minimum 16 Ga metal stud or blocking

W1
T= 463 (lbs) OK

CLIENT: Mark Wilson Awning Permit Services
PROJECT: Red O  Building Attached Awning Prepared By: KFM

Santa Monica, California Date: 04/29/15

(2) 0.375 A307s
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Max combined loads : 25.57                    psf
Note - Use 10 psf min  combined loads: 25.57                    psf

 18.4

Awning Runner Sizing Awning Runner Loading: 767               (lbs)

Awning Runner Length: 2.50 (ft) Awning Runner Loading: 306.9 (plf)
Awning Runner Trib Width 12.0 (ft) Awning Runner Moment:
Awning Runner Trib Area: 30.0 (sf)  = M = w*L^2/(12*1000)= 0.16 ft-kips

Mu(resultant) = 0.16                    ft-kips Z(min)= 0.05 in3

Tube Type HSS Square Nom Tube= 1.5
Width (Rect HSS Only)= 1.5 inches

Fy = 46.0 ksi t(nom) = 0.065          inches

Es= 30000 ksi t" = 0.065 inches
I= 0.128 in4 O.D. = 1.500 inches

Z= 0.171 in3 I.D. = 1.370 inches
Mu Fy*Z/(*12) = 0.39 OK FS = 1 FS©=2.46

Bottom Awning Runner - 1.5'' x 1.5'' HSS Square, t=0.065''

Moment Couple at Awning Runner Connection
Mu(resultant) = 0.16 ft-kips

d = 1 1/3 inches Beam End Loading= 0.38 kips

Top Bolt Force = 1.5 kips OK
Bolt Dia (in): 3/8 A307 OK Bolt Rn/v= 2.2 kips

R 4.9 kips

Alternate Welded Connection: Use 1/8'' weld all around.

Check Bolted Connection at Wall
Vertical Loading: 767             (lbs)

L/2= 1.3 (ft)
MC= 1.0 ft-kips

Connector Spacing from Bottom(B)
L1= 34 inches (2.83 ft)

L2= 26 inches (2.17 ft)

Average Length LAvg= 2.5 ft
MB=0=MC-Mavg Where: MA=LAx2PA

PAvg=MC/(2xLA)= 192 (lbs)

Use: 3/8" Lag screw with minimum 3.0 inches embedment

W1= 269 lbs per inch of penetration [(AWC, NDS 205, Table 11.2A, 11.3.2A]

W1
T= 807 (lbs) OK

Alternate: SMS Connector use #14 to minimum 16 Ga metal stud or blocking

W1
T= 463 (lbs) OK

CLIENT: Mark Wilson Awning Permit Services
PROJECT: Red O  Building Attached Awning Prepared By: KFM

Santa Monica, California Date: 04/29/15

(2) 0.375 A307s
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Max combined loads : 25.57                    psf
Note - Use 10 psf min  combined loads: 25.57                    psf

 18.4

12' Awning Rafter Sizing Awning Rafter Loading: 767               (lbs)

Awning Rafter Length: 12.00 (ft) Awning Rafter Loading: 63.9 (plf)
Awning Rafter Trib Width 2.5 (ft) Awning Rafter Moment:
Awning Rafter Trib Area: 30.0 (sf)  = M = w*L^2/(20*1000)= 0.46 ft-kips

Mu(resultant) = 0.46                    ft-kips Z(min)= 0.13 in3

Tube Type HSS Square Nom Tube= 1.5
Width (Rect HSS Only)= 1.5 inches

Fy = 46.0 ksi t(nom) = 0.083          inches

Es= 30000 ksi t" = 0.083 inches
I= 0.158 in4 O.D. = 1.500 inches

Z= 0.211 in3 I.D. = 1.334 inches
Mu Fy*Z/(*12) = 0.48 OK FS = 1 FS©=1.05

12'  Rafter - 1.5'' x 1.5'' HSS Square, t=0.083''

Moment Couple at Awning Runner Connection
Mu(resultant) = 0.46 ft-kips

d = 1 1/3 inches Beam End Loading= 0.38 kips

Top Bolt Force = 4.2 kips OK
Bolt Dia (in): 3/8 A307 OK Bolt Rn/v= 2.2 kips

R 4.9 kips

Alternate Welded Connection: Use 1/8'' weld all around.

Check Bolted Connection at Wall
Vertical Loading: 767             (lbs)

L/2= 6.0 (ft)

MC= 4.6 ft-kips

Lag Bolt Spacing from Bottom(B)
L1= 34 inches (2.83 ft)

L2= 26 inches (2.17 ft)

Average Length LAvg= 2.5 ft

MB=0=MC-Mavg Where: MA=LAx2PA

PAvg=MC/(2xLA)= 921 (lbs)

Use: 3/8" Lag screw with minimum 3.0 inches embedment

W1= 269 lbs per inch of penetration [(AWC, NDS 205, Table 11.2A, 11.3.2A]

W1
T= 807 (lbs)

CLIENT: Mark Wilson Awning Permit Services
PROJECT: Red O  Building Attached Awning Prepared By: KFM

Santa Monica, California Date: 04/29/15

(2) 0.375 A307s
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Max combined loads : 25.57                   psf
Note - Use 10 psf min  combined loads: 25.57                   psf

 18.4

12' Awning Return Rafter Sizing Awning Rafter Loading: 767               (lbs)

Awning Rafter Length: 12.00 (ft) Awning Rafter Loading: 63.9 (plf)
Awning Rafter Trib Width 2.5 (ft) Awning Rafter Moment:
Awning Rafter Trib Area: 30.0 (sf)  = M = w*L^2/(20*1000)= 0.46 ft-kips

Mu(resultant) = 0.46                    ft-kips Z(min)= 0.198 in3

Tube Type HSS Square Nom Tube= 1.5
Width (Rect HSS Only)= 1.5 inches

Fy = 46.0 ksi t(nom) = 0.083          inches

Es= 30000 ksi t" = 0.083 inches
I= 0.158 in4 O.D. = 1.500 inches

Z= 0.211 in3 I.D. = 1.334 inches
Mu Fy*Z/(*12) = 0.48 OK FS = 1 FS©=1.05

12' Return Rafter- 1.5'' x 1.5'' HSS Square, t=0.083''

Moment Couple at Awning Runner Connection
Mu(resultant) = 0.46 ft-kips

d = 1 1/3 inches Beam End Loading= 0.38 kips

Top Bolt Force = 4.2 kips OK
Bolt Dia (in): 3/8 A307 OK Bolt Rn/v= 2.2 kips

R 4.9 kips

Alternate Welded Connection: Use 1/8'' weld all around.

CLIENT: Mark Wilson Awning Permit Services
PROJECT: Red O  Building Attached Awning Prepared By: KFM

Santa Monica, California Date: 04/29/15

(2) 0.375 A307s
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Max combined loads : 25.57                    psf
Note - Use 10 psf min  combined loads: 25.57                    psf

 18.4

9' Awning Rafter Sizing Awning Rafter Loading: 575               (lbs)

Awning Rafter Length: 9.00 (ft) Awning Rafter Loading: 63.9 (plf)
Awning Rafter Trib Width 2.5 (ft) Awning Rafter Moment:
Awning Rafter Trib Area: 22.5 (sf)  = M = w*L^2/(20*1000)= 0.26 ft-kips

Mu(resultant) = 0.26                    ft-kips Z(min)= 0.08 in3

Tube Type HSS Square Nom Tube= 1.5
Width (Rect HSS Only)= 1.5 inches

Fy = 46.0 ksi t(nom) = 0.065          inches

Es= 30000 ksi t" = 0.065 inches
I= 0.128 in4 O.D. = 1.500 inches

Z= 0.171 in3 I.D. = 1.370 inches
Mu Fy*Z/(*12) = 0.39 OK FS = 1 FS©=1.52

9'  Rafter - 1.5'' x 1.5'' HSS Square, t=0.065''

Moment Couple at Awning Runner Connection
Mu(resultant) = 0.26 ft-kips

d = 1 1/3 inches Beam End Loading= 0.29 kips

Top Bolt Force = 2.4 kips OK
Bolt Dia (in): 3/8 A307 OK Bolt Rn/v= 2.2 kips

R 4.9 kips

Alternate Welded Connection: Use 1/8'' weld all around.

Check Bolted Connection at Wall
Vertical Loading: 575             (lbs)

L/2= 4.5 (ft)

MC= 2.6 ft-kips

Lag Bolt Spacing from Bottom(B)
L1= 34 inches (2.83 ft)

L2= 26 inches (2.17 ft)

Average Length LAvg= 2.5 ft

MB=0=MC-Mavg Where: MA=LAx2PA

PAvg=MC/(2xLA)= 518 (lbs)

Use: 3/8" Lag screw with minimum 3.0 inches embedment

W1= 269 lbs per inch of penetration [(AWC, NDS 205, Table 11.2A, 11.3.2A]

W1
T= 807 (lbs) OK

CLIENT: Mark Wilson Awning Permit Services
PROJECT: Red O  Building Attached Awning Prepared By: KFM

Santa Monica, California Date: 04/29/15

(2) 0.375 A307s
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Max combined loads : 25.57                   psf
Note - Use 10 psf min  combined loads: 25.57                   psf

 18.4

9' Awning Return Rafter Sizing Awning Rafter Loading: 575               (lbs)

Awning Rafter Length: 9.00 (ft) Awning Rafter Loading: 63.9 (plf)
Awning Rafter Trib Width 2.5 (ft) Awning Rafter Moment:
Awning Rafter Trib Area: 22.5 (sf)  = M = w*L^2/(20*1000)= 0.26 ft-kips

Mu(resultant) = 0.26                    ft-kips Z(min)= 0.111 in3

Tube Type HSS Square Nom Tube= 1.5
Width (Rect HSS Only)= 1.5 inches

Fy = 46.0 ksi t(nom) = 0.065          inches

Es= 30000 ksi t" = 0.065 inches
I= 0.128 in4 O.D. = 1.500 inches

Z= 0.171 in3 I.D. = 1.370 inches
Mu Fy*Z/(*12) = 0.39 OK FS = 1 FS©=1.52

9' Return Rafter- 1.5'' x 1.5'' HSS Square, t=0.065''

Moment Couple at Awning Runner Connection
Mu(resultant) = 0.26 ft-kips

d = 1 1/3 inches Beam End Loading= 0.29 kips

Top Bolt Force = 2.4 kips OK
Bolt Dia (in): 3/8 A307 OK Bolt Rn/v= 2.2 kips

R 4.9 kips

Alternate Welded Connection: Use 1/8'' weld all around.

CLIENT: Mark Wilson Awning Permit Services
PROJECT: Red O  Building Attached Awning Prepared By: KFM

Santa Monica, California Date: 04/29/15

(2) 0.375 A307s
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Max combined loads : 25.57                 psf
Note - Use 10 psf min  combined loads: 25.57                 psf

 18.4

Awning Valence Sizing
Awning Rafter Length: 12.00 (ft)

Awning Rafter Trib Width 2.50 (ft)
Awning Rafter Trib Area: 30.0 (sf) Valence Loading: 153.4 (plf)

Awning Rafter Loading: 384                (lbs/end) Valence Moment:
 = M = w*L^2/(12*1000)= 1.84 ft-kips

Front Valence Truss Frame 
Total Lrafter = 12.0 HSS Square

A = 0.999 in2 Nom Tube= 1.5 inches
Tube Width= 1.5 (in) (Rect HSS Only)

Fy = 46.0 ksi t(nom) = 0.065 inches
Es= 30000 ksi t" = 0.065 inches (O.D.)

I= 0.128 in4 O.D. = 1.500 inches
Z= 0.183 in3 I.D. = 1.370 inches I.D. = 1.370

 Mu(resultant) = 1.84             ft-kips Z(min)= 0.53
K= 2.0 r(x)= 2.23 r(y)= 1.63
A= 0.999 in^2 l= 0.128 in^4

Px= 384                       lbs Py= 384           lbs per 3 rafters in compression

x = 0.384 ksi Y = 0.384 ksi

36 50 46

(36ksi) (50ksi) (46 ksi by interpolation)

LRFD Table 3-50 c Fcr c Fcr c Fcr

(ksi) (ksi) (ksi) Check x Check Y  

(K*l)/(r(x))= 0.1 29.61 40.75 37.57                           OK OK
(K*l)/(r(y))= 0.2 28.79 39.06 36.13                           OK OK

Calculation of Section Modulus Built Up Tube Sections / Truss Sections

Z=b/4(d2-d1
2) Z1=b1/4(h2-h1

2)

t= 0.065              (in)
b= 1.50 (in) b1= 1.370 (in)
d= 36.00 (in) h= 35.87 (in)

d1= 33.0 (in) h1= 33.13 (in)

Z= 78                   (in3) Z1= 64.75 (in3)
Znet=Z - Z1= 12.87 (in3)

OK FS©=24.1

CLIENT: Mark Wilson Awning Permit Services
PROJECT: Red O  Building Attached Awning Prepared By: KFM

Santa Monica, California Date: 04/29/15

b

dd1

b1

h h1
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Max combined loads : 25.57                 psf  #REF!
Note - Use 10 psf min  combined loads: 25.57                 psf

Trib Area Vertical Columns= 4 Fixed Column Base: N
Max Moment at Pole  (Wind) = 1.40               kip-ft

Equivalent Force at Top of Column= 145                lbs Max Bearing / Column = 921                                  lbs

Total Pole Uplift / Column = (888)                                 lbs

Max Column Moment = 1.40               kip-ft

Heavy Hex A-B Dia (in) Embed (in) Vx Max (lbs) Nz Max (lbs) A-B Check
Check Anchor Bolt: 3/4 10 4,500               7,000         OK

Vertical Column Supporting Cantilever Hips Column(s)= 1
Total Hpole = 9.7  ft Tube Type HSS Square

A = 11.900 in2 Nom Tube= 6.0
Fy = 46.0 ksi t(nom) = 0.188               inches

Es= 30000 ksi t" = 0.188 inches (O.D.)
I= 24.632 in4 O.D. = 6.000 inches Width (Rect HSS Only)= 6.0 in3

Zx= 8.211 in3 I.D. = 5.624 Z(min)= 0.41
Mu Fy*Z/(*12) = 18.85 FS = 1 FS©=13.45

 Mu(resultant) = 1.40             ft-kips per pole (from attached)

Soil / Foundation (Spread) W/ CMU Surround: N
kp = 100 psf/ft Allowable Bearing Capacity=B  = 1,000                            psf

Ms = (w*L2/2*h3*150)+P*L/2+F*w*h3*L= Skin Friction= F = -                                psf

Ms = 2.03                       kip-ft h3
 = 1.00 feet

 Min Side = w = 36 inches  Length = L = 36 inches Fndt Mono w/ Slab Y
Mresultant = 1.40 kip-ft FSuplift = 1.50 [ FS Actual =1.56 ]

FSoverturning = 1.00  [ FS Actual =1.44 ] Pole Uplift = 888            
Fnd Wt = 1,350                   lbs Friction Resistance= -           Fnd Uplift Resistance= 1,384      

Column Wt = 34                        lbs Check OK
CMU Clmn Wt = -                       lbs

Ttl = 1,384                   lbs
Bearing Pressure= 154                      psf/ft

Soil / Foundation - Pier Fnd Wt = 928                  
h3

 = 3.5 feet (=42'') Column Wt = 34                    
 Min Diameter = b = 18 inches CMU Wt = -                   

Ttl = 961                  [ FS Actual =1.08 ]

Check Uplift OK h1= Height of Applied Force= 9.7 ft

Mresultant = 0.7                       kip-ft Soil Lateral Bearing Pressure= 150 psf
Constrained Lateral Resistance Allowable Increase for Wind/Seismic = 1.333

d=sqrt(4.25*(Mg/(S3*b)) [IBC Eq 18-3] Allowable Lateral Bearing Pressure= 200 psf

d= sqrt(4.25*(700.876487030129/1400*1.5)) Estimated Depth= 3.50 ft

d= 1.19 ft Check OK S3= 1399.65

Unconstrained Lateral Resistance

d= 0.5A*{1+[1+(4.36*h1/A)]^1/2] [IBC Eq 18-1] A=2.34*P/S1*b A= 0.49

d= 0.5*0.49*{1+[1+(4.36*9.67/0.49)]^1/2]} P=M/h1= 145 lbs

d= 2.52 ft S1=Allowable Lateral Soil Pressure=2*1.33*kp*1/3*d= 466 lbs

Spread Foundation Cross Section Area: 1296 (in^2) Reinf. Bar# Quant Spacing

Vertical Reinforcement Area As(min): 2.6 0.0020 N/A N/A N/A

Horzizontal Reinforcment Area As(min): 1.9 0.0015 5 3 15.0

Pier Foundation Cross Section Area: 254 (in^2) Bar# Quant Spacing

Vertical Reinforcement Area As(min): 0.5 0.0020 4 3 9.4

Horzizontal Reinforcment Area As(min): 0.4 0.0015 3 4 11.0

CLIENT: Mark Wilson Awning Permit Services
PROJECT:Red O  Building Attached Awning Prepared By: KFM

Santa Monica, California Date: 04/29/15

Vertical Column
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USGS–Provided Output
Santa Monica, California

2013 CBC ASCE 07-10 Seismic Design Requirements SS = 2.028 SMS = 2.028 SDS = 1.352

Equivalent Lateral Force Procedure S1 = 0.753 SM1 = 0.979 SD1 = 0.653

IBC/CBC Section 1613 Earthquake Loads
REFERENCE

Risk Category II ASCE 7-10 Table 1.5-1 [2]

Importance Factor = 1 ASCE 7-10 Table 1.5-2 [5]

Site Classification
Soil Site Class = D IBC 1613.3.2 [366]

Site Coefficients

SS = = 2.028 Mapped Spectral Accelerations: Short Period IBC Figure 1613.3.1(1) USGS or Site Data [368-369] 

S1 = = 0.753 Mapped Sectral Accelerations: 1 sec Period IBC Figure 1613.3.1(2) USGS or Site Data [370-371] 

Fa = = 1.0 Site Coefficient IBC Table 1613.3.1(1) [366]

Fv = = 1.3 Site Coefficient IBC Table 1613.3.1(2) [367]

SMS = 2.028 Max Spectral Accelerations: Short Periods IBC Eqn. 16-37 [366]

SM1 = 0.979 Max Spectral Accelerations: 1sec Period IBC Eqn. 16-38 [366]

Design Spectral Response Acceleration Parameters

SDS = 1.352 5% Damped Spectral Acceleration: Short Period IBC Eqn. 16-39 [367]

SD1 = 0.653 5% Damped Spectral Acceleration: 1 sec Period IBC Eqn. 16-40 [367]

SDC = D Seismic Design Category IBC Table 1613.3.5(1) [367]

Equivalent Lateral Force Procedure

Ta = Ct hnx = 0.207 Fundamental Period ASCE 7-10 Eqn. 12.8-7 [90]

Ct = 0.028 Period Parameter ASCE 7-10 Table 12.8-2 [90]

x = 0.800 Period Parameter ASCE 7-10 Table 12.8-2 [90]

hn = 12.17 Structure Height

Ra = 6.500 Response Modification Factor ASCE 7-10 Table 12.2-1 [73-77]

TL = 12.000 Long-Period Transition Period ASCE 7-10 Figure 22-12 [225]

Cs = SDS/[R/I] = 0.208 Seismic Response Coefficient ASCE 7-10 Eqn. 12.8-2 [89]

where;
Cs > 0.030 Lower Limit ASCE 7-10 Eqn. 15.4-1 [140]

Cs > 0.8 S1/[R/I] = 0.093 Lower Limit for S1 > 0.6g ASCE 7-05 Eqn. 15.4-2 [140]

Cs < SD1/T[R/I] = 0.486 Upper Limit for T < TL ASCE 7-10 Eqn. 12.8-3 [89]

Cs < SD1TL/T2[R/I] = 28.195 Upper Limit for T > TL ASCE 7-10 Eqn. 12.8-4 [89]

Design Value Cs = 0.208

W = 33.691 Per Column Dead Weight + Appurtenances Weight (kips)
V = CsW = 7.008 Equivalent Seismic Base Shear (kips) ASCE 7-10 Eqn. 12.8-1 [89]

Fwind = 0.145 Wind Base Shear (kips) :  

Seismic Base Shear > Lateral Wind  Shear  : Seismic Controls Design

CLIENT: Mark Wilson Awning Permit Services
PROJECT: Red O  Building Attached Awning

Santa Monica, California Date: 04/29/15
Prepared By: KFM
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 Specifier's comments: Column Base Anchors

1 Input data
Anchor type and diameter:  Kwik Bolt TZ - CS 1/2 (3 1/4)

Effective embedment depth:  hef = 3.250 in., hnom = 3.625 in.

Material:  Carbon Steel

Evaluation Service Report:  ESR-1917

Issued I Valid:  5/1/2013 | 5/1/2015

Proof:  design method ACI 318 / AC193

Stand-off installation:  eb = 0.000 in. (no stand-off); t = 0.325 in.

Anchor plate:  lx x ly x t = 6.000 in. x 6.000 in. x 0.325 in.; (Recommended plate thickness: not calculated)

Profile:  Square HSS (AISC); (L x W x T) = 3.000 in. x 3.000 in. x 0.188 in.

Base material:  cracked concrete, 2500, fc' = 2500 psi; h = 420.000 in.

Reinforcement:  tension: condition B, shear: condition B; no supplemental splitting reinforcement present

 edge reinforcement: none or < No. 4 bar

Seismic loads (cat. C, D, E, or F)  yes (D.3.3.6)

Geometry [in.] & Loading [lb, in.lb]
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2 Load case/Resulting anchor forces
Load case: Design loads

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 375 354 250 250

2 375 354 250 250

3 375 354 250 250

4 375 354 250 250

max. concrete compressive strain: - [‰]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 1500 [lb]
resulting compression force in (x/y)=(0.000/0.000): 0 [lb]

Tension

 

1 2

3 4

x

y

3 Tension load
 Load Nua [lb] Capacity ffffNn [lb] Utilization bbbbN = Nua/ffffNn Status
 Steel Strength* 375 8029 5 OK

 Pullout Strength* 375 958 40 OK

 Concrete Breakout Strength** 1500 1931 78 OK

 * anchor having the highest loading    **anchor group (anchors in tension)

3.1 Steel Strength 

Nsa = ESR value            refer to ICC-ES ESR-1917
f Nsteel ≥ Nua            ACI 318-08 Eq. (D-1)

Variables
   n      Ase,N [in.2]      futa [psi]   
1 0.10 106000

Calculations
   Nsa [lb]   

10705

Results
   Nsa [lb]      fsteel 

 
    f Nsa [lb]      Nua [lb]   

10705 0.750 8029 375

3.2 Pullout Strength 

Npn,f'c
= Np,2500 √ f'c

2500
           refer to ICC-ES ESR-1917

f Npn,f'c
≥ Nua            ACI 318-08 Eq. (D-1)

Variables
   f

'
c [psi]      Np,2500 [lb]   
2500 4915

Calculations

   √ f'c
2500

   

1.000

Results
   Npn,f'c

 [lb]      fconcrete 
 
    fseismic 

 
    fnonductile 

 
    f Npn,f'c

 [lb]      Nua [lb]   
4915 0.650 0.750 0.400 958 375
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3.3 Concrete Breakout Strength 

Ncbg = (ANc

ANc0
) yec,N yed,N yc,N ycp,N Nb            ACI 318-08 Eq. (D-5)

f Ncbg ≥ Nua            ACI 318-08 Eq. (D-1)
ANc see ACI 318-08, Part D.5.2.1, Fig. RD.5.2.1(b)            

ANc0 = 9 h2
ef            ACI 318-08 Eq. (D-6)

yec,N = (
1

1 + 
2 e'

N

3 hef
) ≤ 1.0            ACI 318-08 Eq. (D-9)

yed,N = 0.7 + 0.3 ( ca,min

1.5hef
) ≤ 1.0            ACI 318-08 Eq. (D-11)

ycp,N = MAX(ca,min

cac
, 
1.5hef

cac
) ≤ 1.0            ACI 318-08 Eq. (D-13)

Nb = kc l √f'c h
1.5
ef            ACI 318-08 Eq. (D-7)

Variables
   hef [in.]      ec1,N [in.]      ec2,N [in.]      ca,min [in.]      yc,N   

3.250 0.000 0.000 ∞ 1.000

   cac [in.]      kc 
 
    l      f

'
c [psi]   

6.000 17 1 2500

Calculations
   ANc [in.2]      ANc0 [in.2]      yec1,N      yec2,N      yed,N      ycp,N      Nb [lb]   

189.06 95.06 1.000 1.000 1.000 1.000 4980

Results
   Ncbg [lb]      fconcrete 

 
    fseismic 

 
    fnonductile 

 
    f Ncbg [lb]      Nua [lb]   

9905 0.650 0.750 0.400 1931 1500
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4 Shear load
 Load Vua [lb] Capacity ffffVn [lb] Utilization bbbbV = Vua/ffffVn Status
 Steel Strength* 354 3572 10 OK

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength** 1414 4160 34 OK

 Concrete edge failure in direction ** N/A N/A N/A N/A

 * anchor having the highest loading    **anchor group (relevant anchors)

4.1 Steel Strength 

Vsa,eq = ESR value            refer to ICC-ES ESR-1917
f Vsteel ≥ Vua            ACI 318-08 Eq. (D-2)

Variables
   n      Ase,V [in.2]      futa [psi]   
1 0.10 106000

Calculations
   Vsa [lb]   

5495

Results
   Vsa [lb]      fsteel 

 
    f Vsa [lb]      Vua [lb]   

5495 0.650 3572 354

4.2 Pryout Strength 

Vcpg = kcp [(ANc

ANc0
) yec,N yed,N yc,N ycp,N Nb]            ACI 318-08 Eq. (D-31)

f Vcpg ≥ Vua            ACI 318-08 Eq. (D-2)
ANc see ACI 318-08, Part D.5.2.1, Fig. RD.5.2.1(b)            

ANc0 = 9 h2
ef            ACI 318-08 Eq. (D-6)

yec,N = (
1

1 + 
2 e'

N

3 hef
) ≤ 1.0            ACI 318-08 Eq. (D-9)

yed,N = 0.7 + 0.3 ( ca,min

1.5hef
) ≤ 1.0            ACI 318-08 Eq. (D-11)

ycp,N = MAX(ca,min

cac
, 
1.5hef

cac
) ≤ 1.0            ACI 318-08 Eq. (D-13)

Nb = kc l √f'c h
1.5
ef            ACI 318-08 Eq. (D-7)

Variables
   kcp 

 
    hef [in.]      ec1,N [in.]      ec2,N [in.]      ca,min [in.]   

2 3.250 0.000 0.000 ∞

   yc,N      cac [in.]      kc 
 
    l      f

'
c [psi]   

1.000 6.000 17 1 2500

Calculations
   ANc [in.2]      ANc0 [in.2]      yec1,N      yec2,N      yed,N      ycp,N      Nb [lb]   

189.06 95.06 1.000 1.000 1.000 1.000 4980

Results
   Vcpg [lb]      fconcrete 

 
    fseismic 

 
    fnonductile 

 
    f Vcpg [lb]      Vua [lb]   

19809 0.700 0.750 0.400 4160 1414
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5 Combined tension and shear loads 
   bN      bV   z    Utilization bN,V [%]   Status
0.777 0.340 5/3 83 OK

bNV = bz
N + bz

V <= 1

6 Warnings
•  To avoid failure of the anchor plate the required thickness can be calculated in PROFIS Anchor. Load re-distributions on the anchors due to

 elastic deformations of the anchor plate are not considered. The anchor plate is assumed to be sufficiently stiff, in order not to be deformed when
 subjected to the loading!

•  Condition A applies when supplementary reinforcement is used. The Φ factor is increased for non-steel Design Strengths except Pullout Strength
 and Pryout strength.  Condition B applies when supplementary reinforcement is not used and for Pullout Strength and Pryout Strength. Refer to
 your local standard.

•  Refer to the manufacturer's product literature for cleaning and installation instructions.

•  Checking the transfer of loads into the base material and the shear resistance are required in accordance with ACI 318 or the relevant standard!

•  An anchor design approach for structures assigned to Seismic Design Category C, D, E or F is given in ACI 318-08 Appendix D, Part D.3.3.4 that
 requires the governing design strength of an anchor or group of anchors be limited by ductile steel failure. If this is NOT the case, Part D.3.3.5
 requires that the attachment that the anchor is connecting to the structure shall be designed so that the attachment will undergo ductile yielding at
 a load level corresponding to anchor forces no greater than the controlling design strength. In lieu of D.3.3.4 and D.3.3.5, the minimum design
 strength of the anchors shall be multiplied by a reduction factor per D.3.3.6. 
 An alternative anchor design approach to ACI 318-08, Part D.3.3 is given in IBC 2009, Section 1908.1.9. This approach contains "Exceptions"
 that may be applied in lieu of D.3.3 for applications involving "non-structural components" as defined in ASCE 7, Section 13.4.2. 
 An alternative anchor design approach to ACI 318-08, Part D.3.3 is given in IBC 2009, Section 1908.1.9. This approach contains "Exceptions"
 that may be applied in lieu of D.3.3 for applications involving "wall out-of-plane forces" as defined in ASCE 7, Equation 12.11-1 or Equation
 12.14-10.

•  It is the responsibility of the user when inputting values for brittle reduction factors (fnonductile) different than those noted in ACI 318-08, Part
 D.3.3.6 to determine if they are consistent with the design provisions of ACI 318-08, ASCE 7 and the governing building code. 
 Selection of fnonductile = 1.0 as a means of satisfying ACI 318-08, Part D.3.3.5 assumes the user has designed the attachment that the anchor is
 connecting to undergo ductile yielding at a force level <= the design strengths calculated per ACI 318-08, Part D.3.3.3.

Fastening meets the design criteria!
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Coordinates Anchor in.

Anchor x y c-x c+x c-y c+y
1 -2.000 -2.000 - - - -
2 2.000 -2.000 - - - -
3 -2.000 2.000 - - - -
4 2.000 2.000 - - - -

7 Installation data
Anchor plate, steel: - Anchor type and diameter: Kwik Bolt TZ - CS, 1/2 (3 1/4)
Profile: Square HSS (AISC); 3.000 x 3.000 x 0.188 in. Installation torque: 480.001 in.lb
Hole diameter in the fixture: df = 0.563 in. Hole diameter in the base material: 0.500 in.
Plate thickness (input): 0.325 in. Hole depth in the base material: 4.000 in.
Recommended plate thickness: not calculated Minimum thickness of the base material: 8.000 in.
Cleaning: Manual cleaning of the drilled hole according to instructions for use is required.
 

 

1 2

3 4

1.000 4.000 1.000

1.
00

0
4.

00
0

1.
00

0

x

y

3.000 3.000

3.
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0
3.

00
0
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8 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user.  All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product.  The results of the calculations carried out by means of the Software are based essentially on the data you put in. 
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility.  The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software.  In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each case
 by carrying out manual updates via the Hilti Website.  Hilti will not be liable for consequences, such as the recovery of lost or damaged data or
 programs, arising from a culpable breach of duty by you.
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