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Loading Requirements 
ASCE 7-16 

 
Codes 
2015 IBC 
AISC/ASD Sixteenth Edition 
ACI 318-16 
NDS 2015 
SEAW Rapid Solutions Methodology for Wind Design 
 

Wind Design 
Wind Speed = 85 mph 
Wind Exposure = ‘B’ 
 

Soil Loads (assumed) 
Passive pressure = 300 psf 
Assumed Soil density = 130 pcf 
Assumed soil Bearing Pressure = 2500 psf 
Friction capacity is a coefficient of .4 
Factor of safety = 1.5 
 

Building Loads 
Snow Load = 25 psf 
Roof (DL) = 15 psf 
Exterior Wall (DL) = 15 psf 
Interior Wall (DL) = 7.5 psf 
Main/Upper Floor(DL) = 12 psf, LL = 40 psf 
Main Exterior Deck Load = 60 psf (if less than 100 square feet) 
                100 psf (if more than 100 square feet) 
Corridors, Stairs,Exits (LL) = 100 psf 
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Shear Wall Notes
1.  P-1 INDICATES PLYWOOD ON ONE SIDE OF SHEAR WALL ONLY.
2.  P-2 INDICATES PLYWOOD ON TWO SIDES OF SHEAR WALL.  FRAMING MEMBES SHALL BE 3X.
     OFFSET PANEL JOINTS TO FALL ON DIFFERENT STUDS.
3.  PLYWOOD MAY BE INSTALLED EITHER HORIZONTALLY OR VERTICALLY ON HEM-FIR, OR DOUG FIR

STUDS.
4.  FOR NAILING AT 4", 3", 2" ON CENTER, USE 3X FRAMING MEMBERS AT ALL PANEL EDGES.

STAGGER FASTENERS AT ALL PANEL JOINTS.
5.  FOR NAILING AT 4",3",2" ON CENTER USE P.T. 3X SILL AT FOUNDATION.
6.  SOLID BLOCK ALL PANEL EDGES WITH FULL DEPTH BLOCKING.
7. USE 10d. COMMON NAILS FOR SHEAR WALL FASTENERS.
8.  NAILS MUST BE FLUSH DRIVEN WITH THE DIAPHRAGM SURFACE.
9.  ANCHOR BOLTS TO HAVE A MINIMUM 3"X3"X1/4" PLATE WASHERS.
10. FINGER JOINTED STUDS ARE NOT TO BE USED AT HOLDOWN LOCATIONS.
11. NAILS FOR PANEL EDGES SHALL BE 10d COMMON(0.148 X 3" LONG).  NAILS FOR PLATES SHALL BE 12d

COMMON(0.148X 3 1/4" LONG).
12. WHERE BOTTOM PLATE NAILING REQUIRES (4) NAILS AT A SPECIFIC SPACING, BLOCK FLOOR SPACE

BELOW THE SOLE PLATE CONSISTING OF A MINIMUM OF TWO FRAMING MEMBERS.  NAILING PATTERN
SHALL CONSIST OF TWO ROWS IN EACH MEMBER OFFSET 1/2" AND STAGGERED.

13. DO NOT INSTALL FLOOR DIAPHRAGM NAILING OVER BOTTOM SILL NAILING.
14. ALL STUDS TO BE 2X HEM-FIR OR BETTER.

3 3 3 3 1050 1280
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  Earthquake Design Data for New Expansion Only 
 

1) Occupancy Category = I    ASCE 7-10 Table 1-
Occupancy Importance Factor Ie = 1  ASCE 7-10 Table 11.5-1 

     Seismic Use Group =  I     
 

2) Mapped Spectoral Response Accelerations ASCE 7-10 Fig 22-1, 
22-2  

      Latitude = 47.59 deg North 
       Longitude = -122.25 deg West 
       Location = Mercer Island Wa. 98040 
 Maximum Ground Motions, 5% Damping, from USGS Maps   

Ss =  1.378    g, 0.2 sec response   
S1 =   .531   g, 1.0 sec response   

 
3) Site Classification     ASCE 7-10 Table 20-3.1 

Assumed 
D 

 
4) Site Coefficients     ASCE Table 7-10 11-4.1. 

Fa  =  1      Table 11-4.2 
Fv  =1.5 

  
5) Maximum Considered Earthquake Acceleration  ASCE  7-10 11.4.3 

 SMS = Fa * Ss  = 1.378 
 SM1 = FV * S1 = .796       

 
6) Design Spectral Acceleration   ASCE 7-10 11.4.4 

               SDS = SMS * 2/3 = .919 
    SD1 = SM! * 2/3 = .531 

7) Seismic Design Category    ASCE 7-10 Table11-6.1,                              
      D                Table 11-6.2 

 
8) Basic Seismic Force Resisting System  ASCE 7-10 Table 12-2.1 

 Bearing Wall Systems 
  Light-framed walls sheathed w/wood structural panels rated for       

  shear resistance 
 
 
 
 
Response Modification Factor (R) =6.5 
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System Over Strength Factor ‘Wo” = 3.00 
 
Deflection Amplification factor ‘Cd” = 4.00 

 
9) Analysis Procedure     ASCE 7-10 12.6 

  The Equivalent Lateral Force Procedure  ASCE 7-10 12.8 
  

10) Building Period     ASCE 7-10 12.8.2 
 Structure Type for Building Period Calculation 
 All Other Structural Systems 
  
 “Ct” value = .02     ASCE 7-10 Table 12.8-2 
 “x” value = .75 
  ‘hn’ = 21’ 
 “Ta” = Ct*(hn^x) Approx. Fundamental Period  ASCE 7-10 Eq. 12.8-7 
  .196 
 “Cu” = 1.4      ASCE 7-10 Table 12.8-1 
 Per ASCE 7-05 12.8.2 True Fundamental Period < (1.4)(.196) = .27 

 
11)  “Cs” Response Coefficient   ASCE 7-10 12.8.1.1 

SDS = .919 
SD1 = .531 
S1 = .531 g 
‘R’ = 6.5 
“I” = 1.00 
‘TL” = 6      ASCE 7-10 Figure 22-15 
 
(Eq. 12.8.2) Cs = SDS/(R/1) = .141   Preliminary Cs 
(Eq. 12.8-3) Cs = SD1/Ta(R/1) = .30   Need Not Exceed 
(Eq. 12.8-5) Cs = .01    Shall no be less than  
(Eq. 12.8-6) Cs = .5 S1/(R/1) = .0 Shall not be less than    
     
Therefore Cs = .132 
 

 12)  Building Weight “W” (from hand calculated sheet) = 47 K 
 
 13)  Base Shear       ASCE 7-10 12.8-1 
  V = CS *W 
         (.14) *  47K    =     6.58 K   
 
 14) Vertical Distribution of Seismic Forces 
  See Spread Sheet 
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Page  4  of 

Seismic Load Analysis 
2015 IBC

Project: Petrie Garage/ADU
Architect: Leif Anderson
Job #: T20B3

Snow(DL)= 25 psf
V =Cs*(W) Roof (DL)= 15 psf

V=      (W)*0.14 Ext. Wall(DL)= 15 psf
V = 6580.35 Int Wall(DL)= 7.5 psf
V=E*.7 4606.245 Floor(DL)= 15 psf
Des. Cat.                 D Deck(DL)= 15 psf
I = 1
Cs = 0.14

R = 6.5
W = 47002.5 Dead weight of structure

       Area          Ln ft     Height      Weight       Total
Upper Roof = 627 15 9405 lbs
Upper Floor Exterior Walls (wood)= 110 8 15 13200
Upper Floor Exterior Walls (mas.)= 80 0
Upper Floor Interior Walls = 112 8 7.5 6720
Upper Floor = 534 15 8010
Upper Exterior Deck = 45 15 675
Upper Green Roof = 0 0
Main Roof = 127 15 1905
Main Exterior Walls (wood) = 105 4.5 15 7087.5
Main Exterior Walls (mas.) = 0
Main Interior Walls = 7.5 0
Main Floor = 15 0
Main Deck = 15 0
Lower Floor Exterior Walls (wood) = 5 15 0
Lower Floor Interior Walls = 5 7.5 0
W(total) = 47002.5

Seismic Load Distribution

Level Weight Height Wt*ht F F * .7
Upper Roof 0 0 0
Main Roof 24093.75 22 530062.5 2162.076 1513.453
Main Floor 135400 8 1083200 4418.274 3092.792
Total 159493.8 1613263 6580.35 4606.245
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Wind Load Design Data 
Design Based on IBC 2015 
ASCE 7-10 
SEAW Rapid Solutions Methodology (RSM-03) 

 
Basic Wind Speed 
V3.5 =110 mph 
Vfm = 85 mph 
 
Exposure 
C 
 
Roof Pitch 
4:12 
 
Mean Roof Height 
21 feet 
 
Least Horizontal Dimension 
21 feet 
 
Low Rise Building Criteria (h =   21’) 

1) h ≤ 60 feet 
 

2) h ≤least horizontal dimension 
 
Topographic Factors  (Figure 3-3A, SEAW RSM) 
K1 =     0 
 
K2 =     0 
 
K3 =     0 
 
Kt = (1+(K1*K2* K3))2 
 
Kt =     1 
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Importance Factor 
Iw = 1 
 
 
Building Envelope 
Enclosed 
 
Design Wind Pressures 
 
Prsm = qs * Kzt * Crsm * (Iw) 
 
 

      qs = 20.7 #/sq ft    (Figure 3-1 SEAW RSM) 
       

      Kzt =      1.67     (Wind Load Factors) 
 

            Iw =        1  
 
        Crsm Factors  See Below 
 
Ballooning Case (Figure 3-5 EB, SEAW RSM)      
 
Roof 
Windward Roof = -.08(Up) 
Windward Roof (O.H.) = -.8+-.58 = -1.38 (Up) 
Leeward Roof = -.6(Up) 
 
Walls    
Windward Wall = .42(Inward) 
Leeward Wall = -.5(Outward) 
 
Deflating Case  (Figure 3-5 ED, SEAW RSM) 
 
Roof 
Windward Roof = .48(Up) 
Windward Roof (O.H.) = .48+-.58 = -1.06(Up) 
Leeward Roof = -.3(Up) 
 
Walls 
Windward Wall = .73(Inward) 
Leeward Wall) = -.14(Outward) 
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Factored Wind Pressures   Prsm = 

Ballooning Case
h qs Kzt Crsm Iw Kt Prsm

Windward Wall = 0'-10' 20.7 1.67 0.42 1 1 14.51898

Leeward Wall 0'-10' 20.7 1.67 -0.5 1 1 -17.2845

Side Wall 20.7 1.67 0.67 1 1 23.16123

Windward Roof 20.7 1.67 -0.67 1 1 -23.1612

Windward Roof Overhang 20.7 1.67 -1.3 1 1 -44.9397

Leeward Roof 20.7 1.67 -1.1 1 1 -38.0259

Deflating Case

Windward Wall = 0'-10' 20.7 1.67 0.73 1 1 25.23537

Leeward Wall 0'-10' 20.7 1.67 -0.2 1 1 -6.9138

Side Wall 20.7 1.67 -0.36 1 1 -12.4448

Windward Roof 20.7 1.67 -0.28 1 1 -9.67932

Windward Roof Overhang 20.7 1.67 -0.86 1 1 -29.7293

Leeward Roof 20.7 1.67 -0.8 1 1 -27.6552

19



0.
96

 ft

STT

4.5 ft

0.41 ft

10.25 ft
3.22 ft

3.22 ft

6.22 ft

2.33 ft

0.72 ft

2.
28

 ft 10 ft

9.28 ft

7 ft

15.67 ft

0.5 ft

17.83 ft

2.
06

 ft

6.39 ft

3.17 ft

5.06 ft

0.44 ft

0.39 ft

4 ft

8.06 ft

16.06 ft

11.44 ft

4119 93rd Avenue SE

1/24/16

1.94 ft

3.54 ft

2.75 ft

8.21 ft

9 ft

3.08 ft

4.53 ft
1.83 ft

Load                PRSM Height                            Trib Area VW

P1 14.5 psf                     9' 22'                                          2871#

P2                      14.5 psf                    6' 22'                                          1914#

P3                      17.2 psf                    6' 22'                                          2270#

P4 17.2 psf                   9' 22'                                          3406#

TOTAL =                                                                                                                                10461#

P1

P2
P3

P4
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Load                PRSM Height                            Trib Area VW

P1 14.5 psf                     9' 24.6'                                          3210#

P2                      14.5 psf                    6' 24.6'                                          2131#

P3                      17.2 psf                     6' 24.6'                                          2528#

P4 17.2 psf                    9' 24.6'                                          3792#

TOTAL =                                                                                                                                11661#

P2

P1

P3

P4

21



22



23



24



25


	blank STT calc sheet
	blank STT calc sheet
	docu0514.BMP
	docu0513.BMP
	docu0510.BMP
	docu0509.BMP
	blank STT calc sheet
	blank STT calc sheet
	blank STT calc sheet



