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where: 

 Fa = 1.0 for rock sites … which may be assumed if there is ≤ 10 feet of soil between the rock 
surface and the bottom of spread footings or mat foundation 

  = 1.4 for soil sites 

 SS = the mapped MCER short-period spectral response acceleration per ASCE 7 – §11.4.1 … 
but SS need not exceed 1.5 

Seismic Base Shear, V      Strength Design force leveli ASCE 7 – §12.14.8.1  

The seismic base shear in a given direction shall be determined in accordance with the following: 

 W
R

FS
V DS  ASCE 7 (12.14-12) 

 where: 

 F = 1.0 for one-story buildings (above grade plane) 
  = 1.1 for two-story buildings (above grade plane) 
  = 1.2 for three-story buildings (above grade plane) 

 R = Response modification factor per ASCE 7 – Table 12.14-1 (not Table 12.2-1) 

 W = effective seismic weight per ASCE 7 – §12.14.8.1 items 1 to 5 
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NOTE: When using the Simplified Design Procedure of ASCE 7 – §12.14, it is not necessary to 
determine the Redundancy Factor () when calculating the earthquake forces on the elements of the 
structure (e.g., shear walls, braces, columns, etc.) … since  is not used to determine Eh: 

i.e., … Eh = QE  ASCE 7 (12.14-5) 
 

Vertical Distribution, Fx ASCE 7 – §12.14.8.2  

The force at each level shall be calculated using the following equation: 

 V
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Table 9.2 – Blocked WSP Diaphragms  (Ref. 13 – Table 4.2A) 

 
courtesy, American Wood Council, Leesburg, VA 
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4.19 What is the approximate fundamental period (Ta) of a 110 foot tall steel eccentrically braced 
frame (steel EBF) building? 

a. 0.68 second 
b. 1.02 second 
c. 1.20 second 
d. 1.54 second 

 
4.20 What is the approximate fundamental period (Ta) of a 5 story building using entirely 

intermediate steel moment frames (steel IMF), with all story heights greater than 10 feet? 

a. 0.50 second 
b. 0.43 second 
c. 0.64 second 
d. 0.89 second 

 
4.21 What is the approximate fundamental period (Ta) of a 195 foot tall special steel moment frame 

(steel SMF) building? 

a. 1.04 second 
b. 1.56 second 
c. 1.90 second 
d. 2.12 second 

 
4.22 What is the approximate fundamental period (Ta) of a 35 foot tall Dual System building (w/ 

steel SMF’s & reinforced concrete shear walls)? 

a. 0.48 second 
b. 0.39 second 
c. 0.35 second 
d. 0.29 second 

 
4.23 Given TS = 0.6 second & Seismic Design Category D (SDC = D), which of the following 

structures would not be permitted the use of the Equivalent Lateral Force (ELF) procedure? 

a. 200 foot tall regular structure with T = 2.4 seconds 
b. 3-story light-frame irregular structure of Risk Category II 
c. 150 foot tall structure with T = 2.0 seconds and reentrant corner irregularity 
d. All of the above 
e. Both a & c 

 
 

An owner proposes to construct an office building of Seismic Design Category D using steel 
special concentrically braced frames (SCBF) as the vertical seismic force-resisting elements 
(in both principal directions).  Answer questions 4.24 to 4.27. 

4.24 What response modification coefficient (R) should be used for seismic design? 

a. 8 
b. 7 
c. 6 
d. 3¼  
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6.13 What component amplification factor (ap) & component response modification factor (Rp) 
would be appropriate for a boiler attached to a building structure? 

a. ap = 1 & Rp = 2½      
b. ap = 2½ & Rp = 2½ 
c. ap = 1 & Rp = 6  
d. ap = 2½ & Rp = 6   

 
6.14 When anchoring structural walls to a roof or floor diaphragm assigned to Seismic Design 

Category D, and where the purlin anchors are provided at a spacing of 4 feet (i.e., 4'-0" o.c.), 
the design anchorage force (Fp) shall not be less than: 

a. 280 lbs per anchor 
b. 1120 lbs per anchor 
c. 0.4 SDS Ka Ie Wp 
d. 0.2 Ka Ie Wp 

 
6.15 Structural walls (e.g., concrete or masonry walls) are required to be designed to resist bending 

between purlin anchors where the anchor spacing exceeds: 

a. 4 times the thickness of the wall 
b. 4 feet 
c. 6 feet 
d. None of the above 

 
6.16 Given one-story Police Station with 8″ thick concrete exterior walls with weight (WWall) of 100 

psf & SDS = 0.62.  These structural walls shall be designed to span vertically from foundation to 
roof level to resist a force normal to the surface of the wall (Fp) equal to: 

a. 10 psf  
b. 25 psf    
c. 37 psf 
d. 62 psf 

 
6.17 Given one-story County Jail with 8″ thick masonry exterior walls with weight (WWall) of 85 psf, 

wall height of 14 feet with 3 foot parapet, a concrete (rigid) roof diaphragm and SDS = 1.13.  
Determine the governing wall anchorage force (Fp) at the rigid roof diaphragm that spans 100 
feet between shear walls. 

a. 210 plf  
b. 380 plf   
c. 480 plf 
d. 580 plf 

 
6.18 Given a three-story Office building assigned to Seismic Design Category D with 8″ thick 

masonry exterior walls with weight (WWall) of 85 psf, 12 foot story heights, flexible roof and 
floor diaphragms that span 80 feet between shear walls, and SDS = 1.37.  Determine the 
governing wall anchorage force (Fp) at the Level 1 (and Level 2) flexible floor diaphragms. 

a. 210 plf  
b. 370 plf   
c. 560 plf 
d. 1010 plf 
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Problem Answer Reference / Solution 

4.18 a p. 1-55 & ASCE 7-10 p. 56, §11.4.5 


12.1

65.01

DS

D
S S

S
T  0.58 second    

4.19 b p. 1-56 & ASCE 7-10 p. 72, §12.8.2.1 
x
nta hCT       ASCE 7 (12.8-7) 

Steel EBF    ASCE 7-10 – Table 12.8-2    Ct = 0.03 & x = 0.75 
Ta = 0.03 (110′)0.75 = 1.02 sec 
Or using Table C1 (p. 5-16)    Steel EBF & hn = 110′    Ta = 1.02 sec 
 Ta = 1.02 second    

4.20 a p. 1-56 & ASCE 7-10 p. 72, §12.8.2.1 
Ta = 0.1 N            ASCE 7 (12.8-8) 
Applicable for moment frames (concrete or steel) ≤ 12 stories maximum, and 
with average story height ≥ 10 feet  
DO NOT use Table C1 (p. 5-16) … it only applies to ASCE 7 (12.8-7) 
 Ta = 0.1 (5 stories) = 0.50 second    

4.21 c p. 1-56 & ASCE 7-10 p. 72, §12.8.2.1 
x
nta hCT       ASCE 7 (12.8-7) 

Steel SMF    ASCE 7-10 – Table 12.8-2    Ct = 0.028 & x = 0.8 
Ta = 0.028 (195′)0.8 = 1.90 sec  
Or using Table C1 (p. 5-16)    Steel MRF & hn = 195′    Ta = 1.90 sec 
DO NOT use Ta = 0.1 N since the number of stories (or levels) is not given, 
and it is not known if this steel MRF buidling is ≤ 12 stories and whether the 
average story height ≥ 10 feet 
 Ta = 1.90 second    

4.22 d p. 1-56 & ASCE 7-10 p. 72, §12.8.2.1 
x
nta hCT       ASCE 7 (12.8-7) 

Dual systems (except D.1 - SMF combined w/ steel EBF)   ASCE 7-10 – 
Table 12.8-2    Ct = 0.02 & x = 0.75 
Ta = 0.02 (35′)0.75 = 0.29 sec 
Or using Table C1 (p. 5-16)    Dual Systems & hn = 35′    Ta = 0.29 sec 
 Ta = 0.29 second    

4.23 a p. 1-50 & ASCE 7-10 p. 71, Table 12.6-1 
3.5 TS = 3.5 (0.6) = 2.10 seconds 
SDC = D & T = 2.4 seconds > 3.5 TS    Table 12.6-1    ELF procedure is 
noted as NP (not permitted).  All others allow use of the ELF procedure. 
 200 foot tall regular structure with T = 2.4 seconds    

4.24 c ASCE 7-10 p. 60, Table 12.2-1, item B.2 - Steel SCBF 
R = 6    
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Problem Answer Reference / Solution 

9.15 a p. 1-113, Chord Force 
Maximum chord force (CF) occurs at the point of largest moment and least 
diaphragm depth.  This maximum moment occurs on lines A & B (East-West 
loading) at the center of the diaphragm span (i.e., maximum CF = ws L

2/8d 
where L is maximum & d is minimum). 
 a    

9.16 c p. 1-130, Wood Structural Panel Diaphragms 
V1 = V5 = ws L / 2 = (350 plf)(120′/2) = 21,000 lbs 
For ASD, roof 1 = 5 = (0.7 V1) / d = 0.7 (21,000 lbs) / 40′ = 370 plf    

9.17 c p. 1-131, Table 9.2 & SDPWS p. 18, Table 4.2A (blocked diaphragms) 
Load perpendicular to continuous panel joints = CASE 1 (strong direction) 

15/32″ Structural I w/ 10d @ 6″ o.c. blocked  →  Table 9.2 (4.2A)  →   

s = 640 plf  →  ASD  = s / 2.0 = (640 plf) / 2.0 = 320 plf < 400 plf  NG! 

15/32″ Structural I w/ 10d @ 4″ o.c. blocked  →  Table 9.2 (4.2A)  →   

s = 850 plf  →  ASD  = s / 2.0 = (850 plf) / 2.0 = 425 plf > 400 plf  OK 

STOP … no need to check 10d @ 2½″ o.c. or 10d @ 2″ o.c. 

 Diaphragm boundary nailing = 10d @ 4″ o.c.    

9.18 c p. 1-114, Drag Force 
Maximum drag force on line 5 occurs at the left end of the 20′ shear wall (i.e., 
at “y”) – 
F5 = (400 plf)(20′) = 8,000 lbs = 8 kips    

9.19 d p. 1-139, Wood Structural Panel Shear Walls 
V5 = ws L / 2 = (350 plf)(120′/2) = 21,000 lbs 

For ASD, wall  
20'

1,000)1.0(0.7)(2
  

)7.0( max
5 

b

V
 = 740 plf    

9.20 a p. 1-135, Table 9.5 & SDPWS p. 31, Table 4.3A 

15/32″ Structural I w/ 10d common @ 6″ o.c. → s = 680 plf  → 

ASD  = s / 2.0 = (680 plf) / 2.0 = 340 plf << 850 plf  NG! 

15/32″ Structural I w/ 10d common @ 4″ o.c. → s = 1020 plf  → 

ASD  = s / 2.0 = (1020 plf) / 2.0 = 510 plf << 850 plf  NG! 

15/32″ Structural I w/ 10d common @ 3″ o.c. → s = 1330 plf  → 

ASD  = s / 2.0 = (1330 plf) / 2.0 = 665 plf << 850 plf  NG! 

15/32″ Structural I w/ 10d common @ 2″ o.c. → s = 1740 plf  → 

ASD  = s / 2.0 = (1740 plf) / 2.0 = 870 plf > 850 plf  OK 

 shear wall edge nailing = 10d common @ 2″ o.c.    

Owner
Highlight

Owner
Highlight

Owner
Highlight


	p2-35to38.pdf
	Figure 1
	Figure 2
	 Elevation
	 Frame Elevation

	A.) Shear in Columns, V1 & V2
	B.) Maximum Bending Moment in Column 2, M2
	C.) Maximum Bending Stress in Column 2, fb
	A.) Design Spectral Response Parameters, SDS & SD1
	B.) Seismic Design Category, SDC
	C.) Approximate Fundamental Period, Ta
	D.) Seismic Response Coefficient, CS
	E.) Seismic Base Shear, V
	A.) Design Spectral Response Parameters, SDS & SD1
	B.) Seismic Design Category, SDC
	C.) Approximate Fundamental Period, Ta
	D.) Seismic Response Coefficient, CS
	E.) Seismic Base Shear, V
	A.) Design Spectral Response Parameters, SDS & SD1
	B.) Seismic Design Category, SDC
	C.) Approximate Fundamental Period, Ta
	D.) Seismic Response Coefficient, CS
	E.) Seismic Base Shear, V
	A.) Design Spectral Response Parameters, SDS & SD1
	B.) Seismic Design Category, SDC
	C.) Approximate Fundamental Period, Ta
	D.) Seismic Response Coefficient, CS
	E.) Seismic Base Shear, V
	A.) Lateral Force at Each Level, Fx
	A.) Design Story Drifts, (x
	A.) Redundancy Factor (() – Special Reinforced Concrete Shear Walls:
	1. Maximum Axial Force in Brace A
	2. Maximum Axial Force in Column B
	3. Minimum Axial Force in Column B
	1. Maximum Axial Force in Brace A
	2. Maximum Axial Force in Column B
	3. Minimum Axial Force in Column B
	A.) Mechanical Component Supported by a Structure, Fp
	A.) Wall A (12” Masonry) - Design Anchorage Force, RT
	Seismic Response Coefficient, CS
	Seismic Base Shear, V
	1. Design Seismic Force to Diaphragm, ws = fp1 = Fp1/L
	1. Design Seismic Force to Diaphragm, ws = fp1 = Fp1/L
	Use Simpson HDU8-SDS2.5 at 2-2x post (i.e., net 3″ wide) – allowable uplift = 5,980 lbs (see Figure 9.10, p. 1-145) and Simpson SSTB28 anchor bolt – allowable tension = 6,395 lbs (see Figure 9.11, p. 1-146) at worst case end wall condition for SDC = C...

	A.) Total Force to Each Resisting Element
	1. Accidental Eccentricity, Accidental & Inherent Torsional Moments - ex, Mta & Mt
	2. Design Eccentricities & Design Torsional Moments - ex1 & ex2, MT1 & MT2
	1. Accidental Eccentricity, Accidental & Inherent Torsional Moments - ey, Mta & Mt
	2. Design Eccentricities & Design Torsional Moments - ey1 & ey2, MT1 & MT2
	A.) Center of Mass, CM
	W·y
	Soil Bearing Pressure
	Soil Bearing Pressure

	W·x
	1. Sliding Factor of Safety
	1. Sliding Factor of Safety

	p2-38.pdf
	Figure 1
	Figure 2
	 Elevation
	 Frame Elevation

	A.) Shear in Columns, V1 & V2
	B.) Maximum Bending Moment in Column 2, M2
	C.) Maximum Bending Stress in Column 2, fb
	A.) Design Spectral Response Parameters, SDS & SD1
	B.) Seismic Design Category, SDC
	C.) Approximate Fundamental Period, Ta
	D.) Seismic Response Coefficient, CS
	E.) Seismic Base Shear, V
	A.) Design Spectral Response Parameters, SDS & SD1
	B.) Seismic Design Category, SDC
	C.) Approximate Fundamental Period, Ta
	D.) Seismic Response Coefficient, CS
	E.) Seismic Base Shear, V
	A.) Design Spectral Response Parameters, SDS & SD1
	B.) Seismic Design Category, SDC
	C.) Approximate Fundamental Period, Ta
	D.) Seismic Response Coefficient, CS
	E.) Seismic Base Shear, V
	A.) Design Spectral Response Parameters, SDS & SD1
	B.) Seismic Design Category, SDC
	C.) Approximate Fundamental Period, Ta
	D.) Seismic Response Coefficient, CS
	E.) Seismic Base Shear, V
	A.) Lateral Force at Each Level, Fx
	A.) Design Story Drifts, (x
	A.) Redundancy Factor (() – Special Reinforced Concrete Shear Walls:
	1. Maximum Axial Force in Brace A
	2. Maximum Axial Force in Column B
	3. Minimum Axial Force in Column B
	1. Maximum Axial Force in Brace A
	2. Maximum Axial Force in Column B
	3. Minimum Axial Force in Column B
	A.) Mechanical Component Supported by a Structure, Fp
	A.) Wall A (12” Masonry) - Design Anchorage Force, RT
	Seismic Response Coefficient, CS
	Seismic Base Shear, V
	1. Design Seismic Force to Diaphragm, ws = fp1 = Fp1/L
	1. Design Seismic Force to Diaphragm, ws = fp1 = Fp1/L
	Use Simpson HDU8-SDS2.5 at 2-2x post (i.e., net 3″ wide) – allowable uplift = 5,980 lbs (see Figure 9.10, p. 1-145) and Simpson SSTB28 anchor bolt – allowable tension = 6,395 lbs (see Figure 9.11, p. 1-146) at worst case end wall condition for SDC = C...

	A.) Total Force to Each Resisting Element
	1. Accidental Eccentricity, Accidental & Inherent Torsional Moments - ex, Mta & Mt
	2. Design Eccentricities & Design Torsional Moments - ex1 & ex2, MT1 & MT2
	1. Accidental Eccentricity, Accidental & Inherent Torsional Moments - ey, Mta & Mt
	2. Design Eccentricities & Design Torsional Moments - ey1 & ey2, MT1 & MT2
	A.) Center of Mass, CM
	W·y
	Soil Bearing Pressure
	Soil Bearing Pressure

	W·x
	1. Sliding Factor of Safety
	1. Sliding Factor of Safety

	p2-35 to 38.pdf
	Figure 1
	Figure 2
	 Elevation
	 Frame Elevation

	A.) Shear in Columns, V1 & V2
	B.) Maximum Bending Moment in Column 2, M2
	C.) Maximum Bending Stress in Column 2, fb
	A.) Design Spectral Response Parameters, SDS & SD1
	B.) Seismic Design Category, SDC
	C.) Approximate Fundamental Period, Ta
	D.) Seismic Response Coefficient, CS
	E.) Seismic Base Shear, V
	A.) Design Spectral Response Parameters, SDS & SD1
	B.) Seismic Design Category, SDC
	C.) Approximate Fundamental Period, Ta
	D.) Seismic Response Coefficient, CS
	E.) Seismic Base Shear, V
	A.) Design Spectral Response Parameters, SDS & SD1
	B.) Seismic Design Category, SDC
	C.) Approximate Fundamental Period, Ta
	D.) Seismic Response Coefficient, CS
	E.) Seismic Base Shear, V
	A.) Design Spectral Response Parameters, SDS & SD1
	B.) Seismic Design Category, SDC
	C.) Approximate Fundamental Period, Ta
	D.) Seismic Response Coefficient, CS
	E.) Seismic Base Shear, V
	A.) Lateral Force at Each Level, Fx
	A.) Design Story Drifts, (x
	A.) Redundancy Factor (() – Special Reinforced Concrete Shear Walls:
	1. Maximum Axial Force in Brace A
	2. Maximum Axial Force in Column B
	3. Minimum Axial Force in Column B
	1. Maximum Axial Force in Brace A
	2. Maximum Axial Force in Column B
	3. Minimum Axial Force in Column B
	A.) Mechanical Component Supported by a Structure, Fp
	A.) Wall A (12” Masonry) - Design Anchorage Force, RT
	Seismic Response Coefficient, CS
	Seismic Base Shear, V
	1. Design Seismic Force to Diaphragm, ws = fp1 = Fp1/L
	1. Design Seismic Force to Diaphragm, ws = fp1 = Fp1/L
	Use Simpson HDU8-SDS2.5 at 2-2x post (i.e., net 3″ wide) – allowable uplift = 5,980 lbs (see Figure 9.10, p. 1-145) and Simpson SSTB28 anchor bolt – allowable tension = 6,395 lbs (see Figure 9.11, p. 1-146) at worst case end wall condition for SDC = C...

	A.) Total Force to Each Resisting Element
	1. Accidental Eccentricity, Accidental & Inherent Torsional Moments - ex, Mta & Mt
	2. Design Eccentricities & Design Torsional Moments - ex1 & ex2, MT1 & MT2
	1. Accidental Eccentricity, Accidental & Inherent Torsional Moments - ey, Mta & Mt
	2. Design Eccentricities & Design Torsional Moments - ey1 & ey2, MT1 & MT2
	A.) Center of Mass, CM
	W·y
	Soil Bearing Pressure
	Soil Bearing Pressure

	W·x
	1. Sliding Factor of Safety
	1. Sliding Factor of Safety


