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SITE

WIND EXPOSURE CATEGORIES: 
  
Wind Exposure     Exposure ‘C’ (1500 feet from Lake) 
Category           
      Exposure ‘B’ (all other areas)  
 
 
 
 
 
WIND SPEED-UP (TOPOGRAPHIC EFFECT) - Kzt Factor : 
 
Kzt   Factor    Kzt = 1.0 (lower half of hill) 
 
 
      Kzt = 1.3 
 
 
      Kzt = 1.6 
 
 
      Kzt = 1.9 
 
 

Mercer Island Wind Exposure 
and Wind Speed-Up (Topographic Effect)

by Development Services Group (DSG), City of Mercer Island
April 2009

COPY



Simplified Design Wind Pressure  ASCE 7-10, Section 28.6 

Wind Criteria:

Risk Category, I, II, III or IV     = II  Table 1.5-1 of ASCE 7-10

Basic Wind Speed 110 MPH  Figure 26.5-1A, B or C of ASCE 7-10

Exposure C

Average roof height 18.00 ft.

Roof angle 30° to 45°
Kzt = 1.60  Section 26.8 and Figure 26.8-1 of ASCE 7-10

λ= 1.29
Minimum wind pressure, ps, Zones A and C = +16 PSF, Zones B and D = +8 PSF, with

ps for Zones E, F, G and H =0 psf. (Section 26.6.4 of ASCE 7-10)

PS = λ * Kzt * pS30

Zone

A 21.60 PSF 44.58 PSF 21.60 PSF 44.58 PSF
B 14.80 PSF 30.55 PSF 14.80 PSF 30.55 PSF

C 17.20 PSF 35.50 PSF 17.20 PSF 35.50 PSF
D 11.80 PSF 24.36 PSF 11.80 PSF 24.36 PSF

E 1.70 PSF 3.51 PSF 8.30 PSF 17.13 PSF

F -13.10 PSF -27.04 PSF -6.50 PSF -13.42 PSF

G 0.60 PSF 1.24 PSF 7.20 PSF 14.86 PSF

H -11.30 PSF -23.32 PSF -4.60 PSF -9.49 PSF

EOH -7.60 PSF -15.69 PSF -7.60 PSF -15.69 PSF

GOH -8.70 PSF -17.96 PSF -8.70 PSF -17.96 PSF

File:Wind cover ASCE 7-10.xls, updated 10-11-2016

WIND LOADS - MAIN WIND FORCE RESISTING SYSTEM

Load Case 1 Load Case 2

ps30 PS ps30 PS

Foo Frames 5-25-2020
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Company : CT Engineering June 4, 2020
9:31 AMDesigner : STG

Job Number : 20035 Checked By:_____
Model Name : Foo Frames

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Rules A [in2] I (90,270) [i...I (0,180) [in4]

1 HR1A W8x67 Column Wide Flange A500 Gr.B R... Typical 19.7 88.6 272
2 HR2 W8x67 Beam Wide Flange A500 Gr.B R... Typical 19.7 88.6 272

Joint Coordinates and Temperatures

Label X [ft] Y [ft] Temp [F]

1 N1 0 0 0
2 N2 0 13.75 0
3 N3 9.665 20.58 0
4 N4 19.33 13.75 0
5 N5 19.33 0 0

Joint Boundary Conditions

Joint Label X [k/in] Y [k/in] Rotation[k-ft/rad]

1 N1 Reaction Reaction
2 N2 Reaction
3 N3 Reaction
4 N4 Reaction
5 N5 Reaction Reaction

Hot Rolled Steel Design Parameters

Label Shape Length[ft] Lb-out[ft] Lb-in[ft] Lcomp top[ft] Lcomp bot[ft] L-torqu... K-out K-in Cb Function

1 M1 HR1A 13.75 Lb out Lateral

2 M2 HR2 11.835 Lb out Lateral

3 M3 HR2 11.835 Lb out Lateral

4 M4 HR1A 13.75 Lb out Lateral

Joint Loads and Enforced Displacements (BLC 1 : Dead Load)

Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s^2/ft...

1 N3 L Y -7.2

Joint Loads and Enforced Displacements (BLC 2 : Snow Load)

Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s^2/ft...

1 N3 L Y -9

Joint Loads and Enforced Displacements (BLC 3 : Wind Load)

Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s^2/ft...

1 N2 L X 5.17

Member Distributed Loads (BLC 1 : Dead Load)

Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F,... Start Location[ft,%] End Location[ft,%]

1 M2 Y 0 0 0 0
2 M1 Y 0 0 0 0
3 M1 Y 0 0 0 0
4 M2 Y -.04 -.04 0 0
5 M3 Y -.04 -.04 0 0

RISA-2D Version 17.0.1      Page 1 [M:\20035 Foo Residence\ENGR\Sarah- Frames\Foo frames W8x67.r2d] 
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Company : CT Engineering June 4, 2020
9:31 AMDesigner : STG

Job Number : 20035 Checked By:_____
Model Name : Foo Frames

Member Distributed Loads (BLC 2 : Snow Load)

Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F,... Start Location[ft,%] End Location[ft,%]

1 M2 Y -.05 -.05 0 %100
2 M3 Y -.05 -.05 0 %100

Load Combination Design

Description ASIF CD Service Hot Roll...Cold Formed Wood Concrete Masonry Aluminum Stainless

1 Yes Yes Yes Yes Yes Yes Yes
2 IBC 16-8 .9 Yes Yes Yes Yes Yes Yes Yes Yes
3 IBC 16-9 Yes Yes Yes Yes Yes Yes Yes Yes
4 IBC 16-10 (a) 1.25 Yes Yes Yes Yes Yes Yes Yes Yes
5 IBC 16-10 (b) 1.15 Yes Yes Yes Yes Yes Yes Yes Yes
6 IBC 16-10 (c) 1.15 Yes Yes Yes Yes Yes Yes Yes Yes
7 IBC 16-11 (a) 1.25 Yes Yes Yes Yes Yes Yes Yes Yes
8 IBC 16-11 (b) 1.15 Yes Yes Yes Yes Yes Yes Yes Yes
9 IBC 16-11 (c) 1.15 Yes Yes Yes Yes Yes Yes Yes Yes
10 IBC 16-12 (a) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes
11 IBC 16-12 (b) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes
12 IBC 16-13 (a) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes
13 IBC 16-13 (b) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes
14 IBC 16-13 (c) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes
15 IBC 16-14 (a) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes
16 IBC 16-14 (b) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes
17 IBC 16-14 (c) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes
18 IBC 16-15 1.6 Yes Yes Yes Yes Yes Yes Yes Yes
19 IBC 16-16 1.6 Yes Yes Yes Yes Yes Yes Yes Yes

Envelope Joint Reactions

Joint X [k] LC Y [k] LC Moment [k-ft] LC

1 N1 max .648 5 9.165 5 0 2
2 min -1.462 18 2.444 18 0 2
3 N2 max 0 2 0 2 40.184 13
4 min 0 2 0 2 13.976 2
5 N3 max 0 2 0 2 0 18
6 min 0 2 0 2 0 2
7 N4 max 0 2 0 2 16.792 18
8 min 0 2 0 2 -31.445 5
9 N5 max -.288 2 9.165 5 0 2
10 min -1.755 10 2.444 18 0 2
11 Totals: max 0 2 18.33 5
12 min -3.102 10 4.888 18

Envelope Joint Displacements

Joint X [in] LC Y [in] LC Rotation [rad] LC

1 N1 max 0 18 0 18 0 2
2 min 0 5 0 5 0 2
3 N2 max .352 18 0 18 0 2
4 min -.156 5 -.003 5 0 13
5 N3 max .374 10 -.033 18 0 2
6 min 0 2 -.227 5 0 18
7 N4 max .423 10 0 18 0 5
8 min .069 2 -.003 5 0 18
9 N5 max 0 10 0 18 0 2
10 min 0 2 0 5 0 2

RISA-2D Version 17.0.1      Page 2 [M:\20035 Foo Residence\ENGR\Sarah- Frames\Foo frames W8x67.r2d] 
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Company : CT Engineering June 4, 2020
9:31 AMDesigner : STG

Job Number : 20035 Checked By:_____
Model Name : Foo Frames

Envelope Member Section Forces

Member Sec Axial[k] LC Shear[k] LC Moment[k-ft] LC

1 M1 1 max 9.165 5 1.462 18 0 2
2 min 2.444 18 -.648 5 0 2
3 2 max 9.165 5 1.462 18 2.229 5
4 min 2.444 18 -.648 5 -5.027 18
5 3 max 9.165 5 1.462 18 4.458 5
6 min 2.444 18 -.648 5 -10.053 18
7 4 max 9.165 5 1.462 18 6.687 5
8 min 2.444 18 -.648 5 -15.08 18
9 5 max 9.165 5 1.462 18 8.916 5
10 min 2.444 18 -.648 5 -20.107 18
11 M2 1 max 5.909 13 7.111 5 40.36 5
12 min 2.586 2 1.05 18 5.754 18
13 2 max 5.777 13 6.893 5 19.644 5
14 min 2.518 2 .992 18 2.734 18
15 3 max 5.644 13 6.676 5 -.114 18
16 min 2.45 2 .934 18 -.429 5
17 4 max 5.512 13 6.458 5 -2.791 18
18 min 2.381 2 .876 18 -19.859 5
19 5 max 5.38 13 6.241 5 -5.296 18
20 min 2.313 2 .818 18 -38.645 5
21 M3 1 max 5.38 13 -.818 18 -5.296 18
22 min 2.313 2 -6.241 5 -38.645 5
23 2 max 5.512 13 -.876 18 -2.791 18
24 min 2.381 2 -6.458 5 -19.859 5
25 3 max 5.644 13 -.934 18 -.114 18
26 min 2.45 2 -6.676 5 -.429 5
27 4 max 5.777 13 -.992 18 19.644 5
28 min 2.518 2 -6.893 5 2.734 18
29 5 max 5.909 13 -1.05 18 40.36 5
30 min 2.586 2 -7.111 5 5.754 18
31 M4 1 max 9.165 5 1.755 10 24.131 10
32 min 2.444 18 .288 2 3.962 2
33 2 max 9.165 5 1.755 10 18.098 10
34 min 2.444 18 .288 2 2.972 2
35 3 max 9.165 5 1.755 10 12.065 10
36 min 2.444 18 .288 2 1.981 2
37 4 max 9.165 5 1.755 10 6.033 10
38 min 2.444 18 .288 2 .991 2
39 5 max 9.165 5 1.755 10 0 2
40 min 2.444 18 .288 2 0 2

Envelope Maximum Member Section Forces

Member Axial[k] Loc[ft] LC Shear[k] Loc[ft] LC Moment[k-ft] Loc[ft] LC

1 M1 max 9.165 0 5 1.462 0 18 8.916 13.75 5
2 min 2.444 0 18 -.648 0 5 -20.107 13.75 18
3 M2 max 5.909 0 13 7.111 0 5 40.36 0 5
4 min 2.313 11.835 2 .818 11.835 18 -38.645 11.835 5
5 M3 max 5.909 11.835 13 -.818 0 18 40.36 11.835 5
6 min 2.313 0 2 -7.111 11.835 5 -38.645 0 5
7 M4 max 9.165 0 5 1.755 0 10 24.131 0 10
8 min 2.444 0 18 .288 0 2 0 13.75 2

RISA-2D Version 17.0.1      Page 3 [M:\20035 Foo Residence\ENGR\Sarah- Frames\Foo frames W8x67.r2d] 
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Company : CT Engineering June 4, 2020
9:31 AMDesigner : STG

Job Number : 20035 Checked By:_____
Model Name : Foo Frames

Envelope Member End Reactions

Member Membe... Axial[k] LC Shear[k] LC Moment[k-ft] LC

1 M1 I max 9.165 5 1.462 18 0 2
2 min 2.444 18 -.648 5 0 2
3 J max 9.165 5 1.462 18 8.916 5
4 min 2.444 18 -.648 5 -20.107 18
5 M2 I max 5.909 13 7.111 5 40.36 5
6 min 2.586 2 1.05 18 5.754 18
7 J max 5.38 13 6.241 5 -5.296 18
8 min 2.313 2 .818 18 -38.645 5
9 M3 I max 5.38 13 -.818 18 -5.296 18
10 min 2.313 2 -6.241 5 -38.645 5
11 J max 5.909 13 -1.05 18 40.36 5
12 min 2.586 2 -7.111 5 5.754 18
13 M4 I max 9.165 5 1.755 10 24.131 10
14 min 2.444 18 .288 2 3.962 2
15 J max 9.165 5 1.755 10 0 2
16 min 2.444 18 .288 2 0 2

Envelope AISC 14th(360-10): ASD Steel Code Checks

Member Shape Code Ch... Loc[ft] LC Shear C... Loc[ft] LC Pnc/om [k] Pnt/om [k] Mn/om [k-ft] Cb Eqn

1 M1 W8x67 - P-Delta...

2 M2 W8x67 - P-Delta...

3 M3 W8x67 - P-Delta...

4 M4 W8x67 - P-Delta...

Envelope Member Section Deflections Service

Member Sec x [in] LC y [in] LC L/y' Ratio LC

1 M1 1 max 0 2 0 2 NC 2
2 min 0 2 0 2 NC 2
3 2 max 0 18 .057 5 NC 2
4 min 0 5 -.129 18 4057.787 18
5 3 max 0 18 .107 5 NC 2
6 min -.002 5 -.241 18 2536.117 18
7 4 max 0 18 .142 5 NC 2
8 min -.002 5 -.321 18 2898.42 18
9 5 max 0 18 .156 5 NC 2
10 min -.003 5 -.352 18 NC 2
11 M2 1 max .287 18 .087 5 NC 2
12 min -.129 5 -.204 18 NC 2
13 2 max .287 18 .042 5 NC 18
14 min -.13 5 -.21 18 3144.465 5
15 3 max .287 18 -.022 2 7332.588 18
16 min -.13 5 -.232 10 1032.51 5
17 4 max .287 18 -.063 2 4423.407 18
18 min -.131 5 -.271 13 620.089 5
19 5 max .286 18 -.082 2 3718.942 18
20 min -.131 5 -.304 13 520.143 5
21 M3 1 max .347 10 .189 18 NC 10
22 min .058 2 -.186 5 520.143 5
23 2 max .347 10 .195 18 NC 10
24 min .058 2 -.142 5 620.089 5
25 3 max .347 10 .208 18 7546.248 18
26 min .058 2 -.05 5 1032.51 5
27 4 max .346 10 .228 10 7075.046 2
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Company : CT Engineering June 4, 2020
9:31 AMDesigner : STG

Job Number : 20035 Checked By:_____
Model Name : Foo Frames

Envelope Member Section Deflections Service (Continued)

Member Sec x [in] LC y [in] LC L/y' Ratio LC

28 min .058 2 .019 2 813.872 13
29 5 max .346 10 .243 10 NC 2
30 min .058 2 .039 2 679.031 13
31 M4 1 max .003 5 .423 10 NC 2
32 min 0 18 .069 2 NC 2
33 2 max .002 5 .385 10 NC 2
34 min 0 18 .063 2 2415.091 10
35 3 max .002 5 .289 10 NC 2
36 min 0 18 .048 2 2113.205 10
37 4 max 0 5 .154 10 NC 2
38 min 0 18 .025 2 3381.128 10
39 5 max 0 2 0 2 NC 2
40 min 0 2 0 2 NC 2

Envelope Beam Deflections

Member Label Span Location [ft] y' [in] (n) L'/y' Ratio LC

1 M2 1 max .37 -.096 NC 13
2 1 min 11.835 -.186 1040 5
3 M3 1 max 11.465 .227 NC 13
4 1 min 0 -.186 1040 5

Envelope Beam Deflection Checks

Be... Design Rule Span Defl [in] Ratio LC Defl [in] Ratio LC Defl [in] Ratio LC

1 M2 Typical 1 N/A N/A N/A -.121 2340 2(DL) N/A N/A N/A
2 M3 Typical 1 N/A N/A N/A -.121 2340 2(DL) N/A N/A N/A
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