RB Engineers. Inc.

1312 2ND ST.
KIRKLAND, WA. 98033
PH:  (425) 822-3009
FAX: (425) 822-2679
CELL: (425) 351-2085

EMAIL: rbel1992 @ gmail.com

JOB: MERLINO
PROIJECT #: 20-7888
BY:R.B./MIT
DATE: 4/21/2021

PAGE G1 OF 28

STUCTURAL PLAN CHECK REPLY
FOR

MERLINO RESIDENCE
MERCER ISLAND, WA

BASIS FOR DESIGN:

CODE: INTERNATIONAL BUILDING CODE (2015 EDITION)
WIND: 110 MPH, EXPOSURE “B” Kzt = 1.3

SEISMIC: Ss=1.55,81=0.55 (SITE CLASS D)

ROOF SNOW: 25 PSF

INDEX TO COMPUTATIONS:

GENERAL G1-G3

REVISED LATERAL L1-120
COLUMN Cl1-C5

RB ENGINEERS, INC. IS

NOT RESPONSIBLE FOR THE SITE,
SOILS, WEATHER PROOFING, TRUSSES
AND/OR EXISTING CONDITIONS.

[expres. Feb 2022 |




RB Engineers, Inc.

1312 2nd St Kirkland, WA

Phone: (425) 822-3009

Email: rbe1992@gmail.com

Project:  Merlino Residence By: RB/MJT
Client: Date: 9/10/2020
Subject:  Lateral Calculations |Page: Cﬁ/

LOADING CRITERIA FOR ROOF AND/OR CEILING

- Main Roof Area

- Canopy or Mansard Roof

- Ceiling Only

- Other
Item Material Load PSF
Roofing Composition 2.2
Sheathing or Decking |15/32 CDX 1.5
Insulation 2.8
Ceiling 5/8 GWB 2.6
Fixtures 1.0
Framing Truss 2.3
Misc. 0.6

TOTAL DEAD LOAD: 13 PSF

LIVE LOADS

- Snow Load - 25 psf - non reducible

- Ceiling Only - 10 psf

- Increase in Fb and Fv of 15% allowed for duration of load
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LOADING CRITERIA FOR FLOOR

Item Material Load PSF

Floor Covering Carpet and Pad 3.0

Floor Sheathing 3/4" T&G CDX 2.3

Ceiling 1/2" GWB 2.2

Fixtures 1.0

Framing TJI's 3.0

Misc 1.5

TOTAL DEAD LOAD : 13 PSF
LIVE LOADS

- Residential - 40 psf (reducible)

- Office - 50 psf (reducibie)

- Assembly - 100 psf (non-reducible)

- Corridors and Exits - 100 psf (reducible)
- Storage - 125 psf (non-reducible)
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MINIMUM DESIGN LOADS
Main Wind Force Resisting System — Method 2 h <60 ft.
Figure 28.6-1 Design Wind Pressures
e l Walls & Roofs
Enclosed Buildings

Windward
Corner

Case A

Windward
Comer

Case B

Notes:

1.

ERNE VNN

Pressures shown are applied to the horizontal and vertical projections, for exposure B, at h=30 ft (9.1m). Adjust to other exposures and
heights with adjustment factor A.

The load patterns shown shall be applied to each corner of the building in turn as the reference corner. (See Figure 28.4-1)

For Case B use & =0°.

Load cases 1 and 2 must be checked for 25° < @ < 45°. Load case 2 at 25° is provided only for interpolation between 25° and 30°,
Plus and minus signs signify pressures acting toward and away from the projected surfaces, respectively.

For roof slopes other than those shown, linear interpolation is permitted.

The total horizontal load shall not be less than that determined by assuming ps= 0 in zones B & D.

Whete zone E or G falls on a roof overhang on the windward side of the building, use Eoy and Goy for the pressure on the horizontal
projection of the overhang. Overhangs on the leeward and side edges shall have the basic zone pressure applied.

Notation:
a: 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not less than either 4% of least horizontal dimension

or 3 ft (0.9 m).
h: Mean roof height, in feet (meters), except that eave height shall be used for roof angles <10°.

©: Angle of plane of roof from horizontal, in degrees.
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CHAPTER 28 WIND LOADS ON BUILDINGS—MWEFRS (ENVELOPE PROCEDURE)

Main Wind Force Resisting System — Method 2 h <60 ft.
Figure 28.6-1 (cont’d) ] Design Wind Pressures
v Walls & Roofs
Enclosed Buildings

Simplified Design Wind Pressure , pgsp (psf) (Exposure Bath = 30 ft. with | = 1.0)

A Zones
Baslc Wind Roof 8 Horizontal Pressures Vertical Pressures Overhan

Speed Angle k] gs
(mph) (degrees) § A B c D E F G H EoH GoH
0to5° 1 18.2 -10.0 12.7 -5.9 -23.1 -13.1 -16.0 -10.1 -32.3 -25.3
10° 1 21.6 -9.0 14.4 -5.2 -23.1 -14.1 -16.0 -10.8 -32.3 -25.3
15° 1 241 -8.0 16.0 4.6 || -23.1 -15.1 -16.0 -11.5 -32.3 -25.3
1 1 o 20° 1 26.6 -7.0 17.7 -3.9 -23.1 -16.0 -16.0 -12.2 -32.3 -25.3
25° 1 241 39 17.4 4.0 -10.7 -14.6 7.7 -11.7 -18.9 -17.0
2 el el B -4.1 -7.9 -1.1 51 | e | e
30 fo 45 1 21.6 14.8 17.2 11.8 1.7 -13.1 0.6 -11.3 -7.6 -8.7
2 21.6 14.8 17.2 11.8 8.3 -6.5 7.2 -4.6 -7.6 -8.7
0to5° | 1] 21.0 109 13.9 6.5 252 | -143 | -17.5 | 111 | 353 | 276
10° 1 23.7 -9.8 15.7 -5.7 -25.2 -15.4 -17.5 -11.8 -35.3 276
15° 1 26.3 -8.7 17.5 -5.0 -25.2 -16.5 -17.6 -12.6 -35.3 -27.6
1 1 5 20° 1 28.0 -7.7 19.4 -4.2 -25.2 -17.5 -17.5 -13.3 -35.3 -27.6
25° 1 26.3 42 19.1 4.3 -11.7 -15.9 -8.5 -12.8 -21.8 -18.5
2y - | el M -4.4 -8.7 -12 55 | o | -
30 to 45 1 23.6 16.1 18.8 12.9 1.8 -14.3 0.6 -12.3 -8.3 -9.5
2 23.6 16.1 18.8 12.9 9.1 -7.1 7.9 -50 -8.3 8.5
Otos5" | 1| 228 1.9 15.1 7.0 27.4 | -16.6 | -19.1 | -12.1 384 | -30.1
10° 1] 258 -10.7 17.1 -6.2 274 | -16.8 | 191 | 129 | -384 | -301
15° 1] 287 9.5 19.1 5.4 274 | 179 | 191 | 137 | -384 | -301
20° 1] 316 8.3 21.1 4.6 274 | 191 | -191 | -145 | -384 | -301
1 20 25° 1 28.6 46 20.7 47 -12.7 -17.3 82 -13.8 -23.7 -20.2
2) | | e | e -4.8 -9.4 -1.3 60 | - | e
30 to 45 1 25.7 17.6 20.4 14.0 2.0 -15.6 0.7 -13.4 -9.0 -10.3
2 25.7 17.6 20.4 14.0 9.9 -7.7 8.6 -55 -9.0 -10.3
Oto5 | 1] 26.8 139 17.8 8.2 32.2 | -183 | -22.4 | -14.2 | -45.1 353
10° 1| 302 125 20.1 73 322 | 197 | 224 | -15.1 451 353
15° 1 33.7 -11.2 22.4 -6.4 -32.2 -21.0 -22.4 -16.1 -45.1 -353
20° 1] 371 9.8 24.7 5.4 322 | 224 | 224 | -17.0 | -454 -35.3
130 25° 1] 338 54 243 55 149 | 204 | 108 | -164 | 278 237
P3| e [ [ p— 5.7 -11.1 15 FAT I
0t045 | 1| 301 20.6 24.0 16.5 2.3 -18.3 0.8 -15.7 | 108 | 121
2 30.1 20.6 24.0 16.5 116 -9.0 10.0 64 -106 -124
Oto5 | 1] 31.1 161 20.6 9.6 -37.3 | -21.2 | -26.0 | -16.4 | -52.3 | -409
10° 1 35.1 -14.5 23.3 -8.5 -37.3 -22.8 -26.0 -17.5 -52.3 -40.9
15° 1] 39.0 -12.9 26.0 7.4 373 | 244 | 260 | -186 | -523 | -409
140 20° 1] 43.0 -114 28.7 6.3 373 | 260 | -26.0 | -19.7 | -523 -40.9
25° 1] 390 6.3 28.2 64 7.3 | 236 | 125 | 190 | 323 | 275
2 | — | | 6.6 -12.8 -18 82 | — |
30t045 | 1] 350 23.9 27.8 19.1 27 -21.2 0.9 182 | 123 | -140
2 35.0 23.9 27.8 18.1 134 -10.5 1.7 -7.5 -123 -14.0
0105° 1 35.7 -185 237 -11.0 -42.9 -24.4 -29.8 -18.9 -60.0 -47.0
10° 1 40.2 -18.7 26.8 -9.7 -42.9 -26.2 -29.8 -20.1 -60.0 -47.0
15° 1 44.8 -14.9 29.8 -8.5 -42.9 -28.0 -29.8 -21.4 -60.0 -47.0
20° 1 49.4 -13.0 32.9 -7.2 -42.9 -29.8 -28.8 -22.6 -60.0 -47.0
1 50 25° 1 44.8 72 324 74 -19.9 -27.1 -14.4 -21.8 -37.0 -31.8
2y - | — ] -7.5 -14.7 -2.1 94 | - E—
30 to 45 1 40.1 27.4 31.8 220 3.1 -24.4 1.0 -20.9 -141 -16.1
2 40.1 27.4 31.9 220 154 -12.0 134 -86 -14.1 -16.1

Unit Conversions — 1.0 ft = 0.3048 m; 1.0 psf = 0.0479 kN/m’
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MINIMUM DESIGN LOADS
Main Wind Force Resisting System — Method 2 h < 60 ft.
Figure 28.6-1 (cont’d) I Design Wind Pressures
Walls & Roofs

Enclosed Buildings

Simplified Design Wind Pressure , pssp (psf) (Exposure Bath =301

Unit Conversions — 1.0 ft = 0.3048 m; 1.0 psf =0.0479 kN/m’

5 Zones
Basic Wind Roof 8 - -
Speed Angle = Horizontal Pressures Vertical Pressures Overhangs
(mph) | (degrees) | & | A B c D E F G H EoH | Gon
Oto5° | 1| 408 -21.1 269 | 125 | 488 | 277 | 340 | -215 | 683 | -535
10° 1] 458 -19.0 304 | -11.1 -488 | 208 | -340 | 229 | -683 | -535
15° 1| 510 -169 34.0 96 488 | 319 | -340 | -243 | -683 | -535
160 20° 1] 56.2 148 37.5 -8.2 488 | 340 | 340 | 258 | 683 | -535
25° 1| so0.9 82 36.9 84 226 | 308 | -16.4 | -24.8 | -421 -359
2| [ pe— |jpp— 86 -16.8 2.3 107 | e | e
30t045 | 1| 457 31.2 36.3 25.0 35 -27.7 1.2 238 | -160 | -183
2| 457 31.2 36.3 25.0 176 -13.7 152 98 -160 | -183
Oto5° | 1| 51.4 -26.7 34.1 -15.8 | -61.7 | -351 | -43.0 | 27.2 | 864 | 677
10° 1| 580 -24.0 385 | -140 | -61.7 | -37.7 | 430 | 290 | -864 | -677
15° 1| 645 214 430 | 122 | -61.7 | 403 | 430 | -308 | -864 | -677
20° 1] 714 -188 474 | -10.4 | 817 | -43.0 | 43.0 | -326 | -864 | -67.7
180 25 1| 645 | 104 | 467 | 106 | 286 | 390 | 207 | 314 | 533 | -a54
2] — | — | e | e -109 | -21.2 30 136 | -~ | e
3045 | 1| 578 39.5 45,9 31.6 4.4 -35.1 1.5 30.1 | -203 | -232
2| 578 39.5 45.9 31.6 222 -17.3 193 -12.3 | -203 | -232
Oto5 | 1| 634 329 42.1 -19.5 | -76.2 | 433 | -53.1 | -335 | -106.7 | -835
10° 1| 715 -29.7 476 | 173 | 76.2 | -46.5 | -53.1 | -358 | -106.7 | -835
15° 11| 797 -26.4 53.1 -150 | -76.2 | -49.8 | -53.1 | 380 | -106.7 | -835
20° 1] 878 -232 585 | 128 | -76.2 | -83.1 | -531 | -40.2 | -106.7 | -835
200 25 1| 796 | 128 | 57.6 | 131 | -35.4 | 482 | 256 | -38.7 | -659 | -561
P el I N -13.4 | -26.2 3.7 16.8 |
301045 [ 1] 71.3 48.8 56.7 39.0 5.5 -43.3 1.8 372 | -250 | -287
2| 713 48.8 56.7 39.0 274 21.3 238 152 | -250 | -287
Adjustment Factor
for Building Height and Exposure, )
Mean roof Exposure
height (ft) B c D
15 1.00 1.21 1.47
20 1.00 1.29 1.55
25 1.00 1.35 1.61
30 1.00 1.40 1.66
35 1.05 1.45 1.70
40 1.09 1.49 1.74
45 1.12 1.53 1.78
50 1.16 1.56 1.81
55 1.19 1.59 1.84
60 1.22 1.62 1.87
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L6/
CHAPTER 28 WIND LOADS ON BUILDINGS—MWFRS (ENVELOPE PROCEDURE)

leeward net pressures. p, shall be determined by the Ps3o = simplified design wind pressure for Exposure B,
following equation: at 1 =30 ft (9.1 m) from Fig. 28.6-1
Py =X Kq pswo (28.6-1) 28.6.4 Minimum Design Wind Loads
where The load effects of the design wind pressures
from Section 28.6.3 shall not be less than a minimum
A = adjustment factor for building height and load defined by assuming the pressures, p,, for zones
exposure from Fig. 28.6-1 A and C equal to +16 psf, Zones B and D equal to +8
K, = topographic factor as defined in Section 26.8 psf, while assuming p, for Zones E, F, G, and H are
evaluated at mean roof height, A equal to 0 psf.
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LATERAL WIND FORCES

ENVELOPE PROCEDURE (ASCE 7-10 Chapter 28)
Design Wind Pressures

Roof Pitch: 3:12 (14°) Wind Speed: 110 mph

Wind Exposure: B A=1.0 ASCE 7-10p.305 A: 241 C: 16
Minimum Pressure: 16 psf (wall) 28.6.4 B: 0.0 D: 0.0
Minimum Pressure: 8 psf (roof) 28.6.4

Kzt 1.3

(ASCE 7-10) Using Allowable Stress Design, 2.4.1 Basic Combinations option 7: 0.6 D + 0.6 W
X — X Direction

% Fw Roof = (24.1x((4x2+4x1+9x5)) + 16.0x(32x1.5+12x4)) / 1000 =

2.91x1.3Kztx0.6 = 227  kip
% Fw Upper = (24.1x((11x5x2+4x2+5x3.5)) + 16.0x(28x10+5x4)) / 1000 =

8.07 x 1.3 Kzt x 0.6 = 629 Jkip
Roof Min = ((16x(57+96)+8x(38+255)) / 1000) x 1.3 Kzt x 0.6 = [ 374 Jkip
Upper Min = ((16x(135.5+300)+8x(65+18)) / 1000) x 1.3 Kzt x 0.6 = 596  kip
Y — Y Direction
% Fw Roof = (24.1x((15x5)) + 16.0x(43x5)) / 1000 =

525x1.3Kztx 0.6 = 409 kip
% Fw Upper = (24.1x((15x5x2+4.5x2.5+5x3.5)) + 16.0x(9x7.5+34x5)) / 1000 =

8.11x1.3Kztx 0.6 = 6.32  kip
Roof Min = ((16x(75+215)+8x(45+215))) / 1000) x 1.3 Kzt x 0.6 = [ 524 Jxip

Upper Min = ((16x(178.75+237.5)+8x(96.5+95) / 1000) x 1.3 Kzt x 0.6 = kip
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QUAKE FORCES

Site Class "D" (Table 11.4.2)

Ss = 1.55 - Critical Values per Latest USG Website

S1 = 0.55 - Critical Values per Latest USG Website

Fa = 1.0 per Table 11.4-1
Fv = 1.5 per Table 11.4-2

Sms = Fa* Ss =1.0 (1.55) = 1.55
Sm1=Fv*S1=1.5(0.55)=.825

Sds = 2/3 * Sms = 2/3 (1.55) = 1.03
Sd1=2/3*Sm1 = 2/3 (0.825) = .55

SEISMIC RESPONSE COEFFICIENT: Use Section (12.8.1.1) ASCE 7-10 Except as Noted

To=0.2 (Sd1/Sds) = 0.11 SEC
Ts = Sd1 /Sds = 0.53 SEC

11.41
11.4-2
11.4-3
11.4-4

11.4.5
11.4.5

Tstruc = Ct * (Hn)"3/4 = 0.020 (25.3)*3/4 = 0.23 SEC
Where To < Tstruc < Ts Sa = Sds = 1.03 Therefore Seismic Design Category "D"

(ASCE 7-10)

Based on Latitude and Longitude

Based on Latitude and Longitude

R = 6.5 for Wood Shear Walls per ASCE 7-10 Table 12.2-1

Cs = Sds /(R/l) = 1.03 / (6.5/1) = 0.158

12.8-2
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LATERAL QUAKE FORCES
Cs: 0.16 p: 1.3
Roof Area: 2867 feet Roof Dead Load:
Upper Area 4433 feet 2 Floor Dead Load:
Wall Dead Load:
ASCE 7-10 Using Allowable Stress Design, 2.4.1 Basic Combination option 8: 0.6 D + 0.7 E
ASCE 7-10 Table 12.2-1: Overstrength factor, Q = 2.5
DEAD LOAD OF STRUCTURE
Roof Weight = 2867 x (13+8) = = 6021 kip
Upper Weight = 4413 x (13+8) = = 93.09 kip
1563.30 kip
Vpase = Cs x Z Weight = 0.16x 153.30 = 2453 kip
Vaeq = Vpase X 0.7 X p =| 2232 |kip
LATERAL FORCES
WEIGHT HEIGHT WEIGHT x HEIGHT
Roof: 60.21  kip 215 Feet 1294.45
Upper: 93.09 kip 11 Feet 1024.02
2318.47
Fq Roof:  22.32 x (1294.45/2318.47) = = 1246 Kkip
Fq Upper: 22.32 x (1024.02/2318.47) = = 9.86 kip

Therefore, quake governs all.
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WIND FORCES ON SHEAR WALLS

Shearwalls in X — X Direction

Fw X — X @ Roof: 3.74  kips 3.74k/ 44 ft= 850 #/Ft
V@X1= (3.74/44)x(9/2)= 0.38 = 38 #
5'+5' Ft
V@ X2= (3.74/44)x(9/2+23/2)= 1.36 = 70 #
16'+3.5' Ft
V@ X3= (3.74/44)x(23/2+10/2)= 1.40 = 92 #
10'+3'+2.25' Ft
Restrain to window to reduce h:w ratio (For 2.25' shear walls)
V@ X4= (3.74/44)x(10/2+2)= 0.60 = 33 #
643434343 Ft
Fw X —=X @ Upper: 6.29 Kips 6.29k/53ft= 1187 #/Ft
V@X5= (6.29/53)x(7/2)= 0.42 = 59 #
3.5'+3.5' Ft
V@X6= (6.29/53)x(7/2+9/2) 1.33 = 73 #
+0.38= 8.25'+5'+5' Ft
V@X7= (6.29/53)x(9/2+1+13.5/2) 2.81 = 148 #
+1.36= 10'+5.5'+3.5' Ft
V@ X 8= (6.29/53)x(13.5/2+8/2)= 1.28 = 41 #
22'+9.5' Ft
V@X9= (6.29/53)x(8/2+12.5/2) 262 = 150 #
+1.40= 5'+3.5'+9' Ft
V @ X 10 = (6.29/53)x(12.5/2+2) 1.57  <3.375k LRP Capacity
+0.60=

3x(24"x10' LRP)=3 x 1.125k = 3.375 k LRP Capacity
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WIND FORCES ON SHEAR WALLS

Shearwalls in Y — Y Direction
FwY -Y @ Roof: 524  kips 524k/58ft= 90.3 #/Ft
V@Y1= (5.24/58)x(20/2)= 0.90 = 75 _#
12 Ft
V@Y2= (524/58)x(20/2+31.5/2)= 2.33 = 131 #
17.75 Ft
V@Y 3= (5.24/58)x(31.5/2+6.5/2)= 1.72 = 123 #
14 Ft
V@Y4= (5.24/58)x(6.5/2)= 0.29 = 29 _#
5.5'+4.75' Ft
FwY -Y @ Upper: 6.39  Kkips 6.39k/39ft= 163.8 #IFt
V@Y5= (6.39/73)x(38/2) 3.67 = 213 _#_
+0.90 12.5'+4.75' Ft

+2.33x(18/38)=
V@Y6= (6.39/73)x(38/2+3+32/2) 5.87 = 154 _#
+2.33x(20/38) 22'+16' Ft

+1.72x(22/32)

+0.29x(15/32)=
V@Y7= (6.39/73)x(32/2) 2.09 = 60 _#_
+1.72x(10/32) 29.5'+5.5' Ft

+0.29x(17/32)=
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QUAKE FORCES ON SHEAR WALLS

Shearwalls in X - X Direction

FwX — X @ Roof: 12.46  kips 1246k /44 ft= 2832 #/Ft
V@X1= (12.46/44)x(9/2)= 1.27 = 127 #
5'+5' Ft
V@X2= (12.46/44)x(9/2+23/2)= 4.53 = 232 #
16'+3.5' Ft
(1.25-0.125x(9/3.5))x350 #/Ft = 325 #/Ft capacity per table 4.3.4 ANSI/AF+PA SDPWS
V@X3= (12.46/44)x(23/2+10/2)= 4.67 = 306 #
10+3+2.25 Ft

Restrain to window to reduce h:w ratio (For 2.25' shear walls)
(1.25-0.125x(9/3))x350 #/Ft = 306 #/Ft capacity per table 4.3.4 ANSI/AF+PA SDPWS

V@X4= (12.46/44)x(10/2+2)= 1.98 = 110 _#
6'+3'+3'+3'+3' Ft
(1.25-0.125x(9/3))x350 #/Ft = 306 #/Ft capacity per table 4.3.4 ANSI/AF+PA SDPWS
Fw X =X @ Upper: 9.86 kips 9.86k/583ft= 186.0 #/Ft
V@X5= (9.86/53)x(7/2)= 0.65 = 93 #
3.5'+3.5' Ft
(1.25-0.125x(10/3.5))x350 #/Ft = 313 #/Ft capacity per table 4.3.4 ANSI/AF+PA SDPWS
V@ X6= (9.86/53)x(7/2+9/2)= 2.76 = 335 _#
8.25' Ft
V@X7= (9.86/53)x(9/2+1+13.5/2) 6.81 = 358 _#
+4.53= 10'+5.5'+3.5' Ft
(1.25-0.125x(10/3.5))x450 #/Ft = 402 #/Ft capacity per table 4.3.4 ANSI/AF+PA SDPWS
V@X8= (9.86/53)x(13.5/2+8/2)= 2.00 = 63 #

Sw-4 22'+9.5' Ft

V@X9= (9.86/53)x(8/2+12.5/2) 6.58 = 376 _#
SW-3  |+4.67= 5'+3.5'+9' Ft

i

V @ X 10 = (9.86/53)x(12.5/2+2) 0.14 = 12 #
SW-4 ]+1.98-3.38= 5+3'+3' Ft
3x(24"x10' LRP)=3 x 1.125k = 3.375 k LRP Capacity
(1.25-0.125x(10/3))x350 #/Ft = 292 #/Ft capacity per table 4.3.4 ANSI/AF+PA SDPWS

i




RB Engineers, Inc. Project: Merlino Residence  |By: RB/MJT
1312 2nd St Kirkland, WA Client: Date: 9/10/2020
Phone: (425) 822-6409 Subject: Lateral Calculations [Page: |13/

Email: rbe1992@gmail.com
QUAKE FORCES ON SHEAR WALLS

Shearwalls in Y -~ Y Direction

FwY - Y @ Roof: 12.46  kips 12.46k/58ft= 2149 #/Ft
V@Y 1= (12.46/58)x(20/2)= 2.15 = 179 #
12 Ft

V@Y2= (12.46/58)x(20/2+31.5/2)= 5.53 = 312 #

Sw-4 17.75'

E

V@Y 3= (12.46/58)x(31.5/2+6.5/2)= 4.08 = 202 #
SW-4 14 Ft

i

V@Y4= (12.46/58)x(6.5/2)= 0.70 = 68 #
SwW-4 5.5'+4.75' Ft

FwY -Y @ Upper: 9.86 kips 9.86k/73ft= 135.0 #/Ft
V@Y5= (9.86/73)x(38/2) 7.34 = 425 #
+2.15 12.5'+4.75' Ft
+5.53x(18/38)=
V@Y6= (9.86/73)x(38/2+3+32/2) 11.18 = 204 #
+5.53x(20/38) 22'+16' Ft
+4,08x(22/32)
+0.70x(15/32)=
V@Y7= (9.86/73)x(32/2) 3.81 = 109 #
+4.08x(10/32) 29.5'+5.5' Ft

+0.70x(17/32)=




RB Engineers, Inc. Project: Merlino Residence By: RB/MJT

Client: Date: 9/10/2020

Subject: Lateral Calculations I-Dage: .14/

CHECK OVERTURNING FOR: X1 (Quake)
L= 5 ft Tlge= 5 ft (conservative)
P= 127 Ib/ft
PxL= b5x127 = 0.64 kip
Padj = 0.3
MoT = 0.64x19 = 12.07 kip-ft v
DL¢= 0.45 (Ref. Sect. 12.4.2.3 ASC. 7-10) PL
WDL Roof:  0.325
MR = [(0.325+0.760)x0.5x5+0.3x5]x0.45 =
1.90 Kkip-ft
H= 19
T=C=MoT-MR= kipTl
L
WDL Wall:  0.760
4
A
MoT \_J

L=5 feet

Therefore use STHD14 hold downs at each end




RB Engineers, Inc. Project: Merlino Residence By: RB/MJT
Client: Date: 9/10/2020

Subject: _Lateral Calculations _|Page: L15/

CHECK OVERTURNING FOR: X3 (Quake)
L= 225 ft Tlge= 5 ft (conservative)
P= 306 Ib/ft
PxL= 2.25x306 0.69 kip
Padj= 0.3
MoT = 0.69*9 6.20  kip - ft L
DL¢= 0.45 (Ref. Sect. 12.4.2.3 ASC. 7-10) l PL
WDL Roof:  0.146
MR = [(0.146+0.162)x0.5x2.25+0.3x2.25]x0.45 =
046 kip-ft
H= 9
T=C=MoT-MR= kipTl l
L
WDL Wall: 0.162
y [ 2
MoT \_J

L=225 feet

Therefore use (2)CS16 hold downs at each end




RB Engineers, Inc. Project: Merlino Residence By: RB/MJT
Client; Date: 9/10/2020
Subject: Lateral Calculations Page: L16/

CHECK OVERTURNING FOR: X9 (Quake)
L= 35 ft TLre= 5 ft (conservative)
P= 376  Ibfft
PxL= 3.5x376 1.32  kip
Padj = 0.6
MoT = 1.32*10 13.16 kip - ft v
DL;= 045 (Ref. Sect. 12.4.2.3 ASC. 7-10) l PL
WDL Roof:  0.228
MR = [(0.228+0.280)x0.5x3.5+0.6x3.5]x0.45 =
1.34  Kip - ft
H= 10
T=C=MoT-Mr= kipH l
L
WDL Wall: 0.280
v
L S
MoT \_J
L=35 feet

Therefore use STHD14 hold downs at each end




RB Engineers, Inc. Project: Merlino Residence By: RB/MJT
Client; Date: 9/10/2020

Subject: Lateral Calculations Page: 117/

CHECK OVERTURNING FOR: Y1 (Quake)
L= 12 ft Tlre= 5 ft (conservative)
P= 179 Ib/ft
PxL= 12x179 215  Kkip
Padj= 0.3
MoT = 2.15%9 19.33 kip-ft v
DL;= 0.45 (Ref. Sect. 12.4.2.3 ASC. 7-10) PL
WDL Roof:  0.780
MR = [(0.780+0.864)x0.5x12+0.3x12]x0.45 =
6.06  kip - ft
H= 9
T=C=MoT-MR= kipH l
L
WDL Wall: 0.864
Y
Y
MoT \_/

L=12 feet

Therefore use (1)CS16 hold downs at each end




RB Engineers, Inc. Project: Merlino Residence By: RB/MJT

Client: Date: 9/10/2020

Subject. Lateral Calculations _ |Page: [ 18/

CHECK OVERTURNING FOR: Y 2 (Quake)
L= 17.75 ft Tler= 5 ft (conservative)
P= 312 Ib/ft
PxL= 17.75x312 554 kip
Padj = 0.3
MoT = 5.54*9 49.84  kip - ft v
DLs= 0.45 (Ref. Sect. 12.4.2.3 ASC. 7-10) l PL
WDL Roof: 1.154
MR = [(1.154+1.278)x0.5x17.75+0.3x17.75]x0.45 =
1211 kip - ft
H= 9
T=C=MoT-MR= kipTl l
L
WDL Wall: 1.278
v
b
MoT \_J

L=17.75 feet

Therefore use (2)CS16 hold downs at each end



RB Engineers, Inc. Project: Merlino Residence By: RB/MJT

Client: Date: 9/10/2020

Subject: Lateral Calculations _ |Page: 119/

CHECK OVERTURNING FOR: Y5  (Quake)
L= 475 ft Tlre= 5 ft (conservative)
P= 425  Ibl/ft
PxL= 4.75x425= 202 Kkip
Padj= 0.6
MoT = 2.02x10= 20.19 kip - ft y
DL= 0.45 (Ref. Sect. 12.4.2.3 ASC. 7-10) l PL
WDL Roof:  0.309
MR = [(0.309+0.380)x0.5x4.75+0.6x4.75]x0.45 =
202 kip-ft
H= 10
T=C=MoT-Mr= 585 ke ]| l
L
WDL Wall: 0.380
A 4
L]
MoT \_/

L=475 feet

Therefore use STHD14 hold downs at each end




RB Engineers, Inc.
1312 2nd St Kirkland, WA

Phone: (425) 822-3009
Email: rbe1992@gmail.com

Project:  Merlino Residence  |By: RB/MJT
_Cli_ent: Date: 9/10/2020
Subject: Lateral Calculations |Page: L20/20

SHEARWALL SCHEDULE

Typ. Ext. Wall Construction

|_SW-6 |1) Sheathing: 1/2" Plywood or 7/16" O.S.B Exterior Side, Blocked, Nail
or w/ 8d @ 6" O.C. All edges and @ 12" O.C. Field
2) Bolt Sill Plate to Concrete w/ 5/8" DIA. X 10" A.B.'s @ 48" O.C.
A 3) Nail bottom plate to framing below w/ 16d @ 4" O.C.

Shearwall Schedule

| Capacity: 240 Ib/ft |

4) Fasten double plate to joist or blocking above per details on S1 & S2.

Indicates shearwall w/ Plywood one side

| SW+4 [1) Sheathing: 1/2" plywood or 7/16" O.S.B. one side, blocked, nail w/ 8d
or @ 4" O0.C. all edges and 12" O.C. field.
2) Bolt sill plate to concrete w/ 5/8" DIA. X 10" A.B.'s @ 32" O.C.
A 3) Nail bottom plate to framing below w/ 16d @ 3" O.C.
4) Fasten double plate to joist or blocking above per details on S1 & S2.

| Capacity: 350 Ib/ft |

2)SW-3 |1} Sheathing: 1/2" plywood or O.S.B. two sides, blocked, nail w/ 8d @ 3" O.C.

or all edges and 12" O.C. field
2) Bolt 3x or doubile sill plate to concrete w/ 5/8" DIA. X 10" exp. Bolts @ 12" O.C.

3) Fasten double bottom plates to double joist or blocking below w/ 2 rows

2 layers 16d @ 6" O.C. or 2 rows A35 clips @ 16" O.C.
4) Fasten double top plates to double joist or blocking above w/
2 rows A35 clips @ 16" O.C. or per details on S1 & S2

5) Use 3x all framing members receiving en. From abutting panels

| Capacity: 900 Ib/ft |

Indicates shearwall w/ Plywood two sides

Indicates shearwall w/ Plywood one side

| SW-3 |1) Sheathing: 1/2" plywood or 7/16" O.S.B. one side, blocked, nail w/ 8d
or @ 3" O.C. all edges and 12" O.C. field
2) Bolt 3x or double sill plate to concrete w/ 5/8" DIA x 10" A.B.'s @ 24" O.C. (U.N.O.)

& 3) Fasten double plate to joist or blocking above per details on S1 & S2.
4) Use (2) 2x studs @ 16" O.C. at detail D/ S1 (U.N.O.)
5) Provide 3x stud framing at all members receiving edge nailing from abutting panels (U.N.Q.)

| Capacity: 450 Ib/ft |

Indicates shearwall w/ Plywood one side

| SW-2 [1) Sheathing: 1/2" plywood or 7/16" O.S.B. one side, blocked, nail w/ 8d
or @ 2" O.C. all edges and 12" O.C. field

2) Bolt 3x or double sill plate to concrete w/ 5/8" DIA x 10" A.B.’'s @ 16" O.C.

3) Fasten double plate to joist or blocking above per details on S1 & S2.
4) Provide 3x stud framing at all members receiving edge nailing from abutting panels

| Capacity: 585 Ib/ft |
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ﬁNood Column

Lic. # : KW-06010288
DESCRIPTION: C#1

Code References -
Calculations per 2012 NDS, IBC 2012, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-16

_ General Information

Analysis Method : Allowable Stress Design Wood Section Name 3-2x6
End Fixities Top & Bottom Pinned Wood GradingManuf. Graded Lumber
Overall Column Height 19 ft Wood Member Type Sawn
W d(S Ysed for ”""_’I'S’e”‘;‘?f calculations ) Exact Width 4.50 i Allow Stress Modification Factors
00d opecies em-rir Exact Depth 550 in Cf or Cv for Bending 1.30
Wood Grade No.2 ' _ Area 24.750 in*2  Cfor Cv for Compression 1.10
Fb+ 575psi Fv 140 psi Ix 62.391 in"4  Cfor Cv for Tension 1.30
Fb- 575psi Ft 375 psi ly 41.766 in  Cm: Wet Use Factor 1.0
Fc - Prll 575 psi Density 26.84 pcf Ct: Temperature Factor 10
Fe-Perp 405psi i i . Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . . . xxBending  y-y Bending Axial K : Built-up columns 1.0 NDS 15.3.2
Bgs_ic 1100 1100 1100 ksi Use Cr : Repetitive ? No
Minimum 400 400 Brace condition for deflection (buckling) along columns :
X-X (width) axis : Fully braced against buckling ABOUT Y-Y Axis
Y-Y (depth) axis : ~ Unbraced Length for buckling ABOUT X-X Axis = 19 f, K= 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 87.649 Ibs * Dead Load Factor
AXIAL LOADS. ..
Axial Load at 19.0 ft, D = 0.460, L = 0.880 k
BENDING LOADS . ..
Lat. Uniform Load creating Mx-x, W = 0.020 k/ft
DESIGN SUMMARY - -
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.3250:1  Maximum SERVICE Lateral Load Reactions . .
Load Combination +D+L Top along Y-Y 0.190 k Bottom along Y-Y 0.190 k
Governing NDS Forumla Comp Only, fc/Fc' Top along X-X 0.0 k Bottom along X-X 0.0 k
Locahqn of max.apove base 0.0 Maximum SERVICE Load Lateral Deflections . . .
At maximum chanon values are . . . Along Y-Y 0.8637 in at 9.564 ft  above base
ﬁpp:::g a):al 1 ‘1')23 :‘(_ﬂ for load combination : W Only
A::slied My 0:0 keft Along X-X o 0.0in at 0.0 ft abovebase
Fc: Allowable 177.486 psi for load combination : n/a
Other Factors used to calculate allowable stresses . ..
PASS Maximum Shear Stress Ratio = 0.03084 : 1 Bending Compression Tension
Load Combination +D+0.60W
Location of max.above base 0.0f
Applied Design Shear 6.909 psi
Allowable Shear 224.0 psi

Load Combination Results

Maximum Axial + Bending Stress Ratios

Project Title:
Engineer:
Project 1D:
Project Descr:

C2/5

Printed: 21 APR 2021, 11:12AM
File: Merlino Residence.ec6

Software copyright ENERGALC, INC. 1983-2020, Buiki:12.20.8.24
RB Engineers, Inc:

Maximum Shear Ratios

Load Combination Co C p Stress Ratio  Status  Location Stress Ratio  Status  Location

D Only 0.900 0.309 0.1260 PASS 0.0t 0.0 PASS 19.0 ft
+D+L 1.000 0.281 0.3250 PASS 0.01t 0.0 PASS 19.0 1t
+D+0.750L 1.250 0.228 0.2701 PASS 0.01t 0.0 PASS 19.0 1t
+D+0.60W 1.600 0.181 0.2854 PASS 0.436 ft 0.03084 PASS 0.0t
+D+0.750L+0.450W 1.600 0.181 0.3120 PASS 9.4361t 0.02313 PASS 19.0 ft
+).60D+0.60W 1.600 0.181 0.2626 PASS 9.436ft 0.03084 PASS 0.0t
+0.60D 1.600 0.181 0.07246 PASS 0.0ft 0.0 PASS 19.0 ft



Project Title:

Engineer: C3/5
Project ID:

Project Descr:

Printed: 21 APR 2021, 11:12AM
= File: Meriino Residence.ec6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
RB Engineers, Inc.

[_Wood Column

Lic. # : KW-06010288
DESCRIPTION: C#1

= - Note: Only non-zero reactions are listed.
X-X Axis Reaction k  Y-Y Axis Reaction Axial Reaction My - End Moments k-t  Mx - End Moments

Maximum Reactions

Load Combination @Base @Top @Base @ Top @ Base @ Base @ Top @Base @ Top
D Only - 0.548
D+ 1.428
+D+0.750L 1.208
+D+0.60W 0.114 0.114 0.548
+D+).750L+0.450W 0.086 0.086 1.208
+0.60D+0.60W 0.114 0.114 0.329
+0.60D 0.329
L Only 0.880
W Only 0.190 0.190
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection  Distance Max. Y-Y Deflection Distance
D Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
D4l 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+0.750L 0.0000 in 0.000 ft 0.0000 in 0.000 f
+D+0.60W 0.0000 in 0.000 ft 0.5182 in 9.564 ft
+D+0.750L+0.450W 0.0000 in 0.000 ft 0.3887 in 9.564 ft
+0.60D+0.60W 0.0000 in 0.000 ft 0.5182 in 9.564 ft
+.60D 0.0000 in 0.000 ft 0.0000 in 0.000 #
L Only 0.0000 in 0.000 ft 0.0000 in 0.000 f
W Only 0.0000 in 0.000 ft 0.8637 in 9.564 ft
Sketches -
— — S — 1,340k 1.240k
.I +X
£ ~ Load 1 !
o
o
>
| +Y =
+ —————
3-2x6
|
4.50in

|
002K |



| Wood Column
Lic. # : KW-06010288
DESCRIPTION: C#2

Code References

Project Title:
Engineer:
Project ID:
Project Descr:

C4/5

Printed: 21 APR 2021, 11:17AM
File: Merlino Residence.ect

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
RB Engineers, Inc.

Calculations per 2012 NDS, IBC 2012, CBC 2013, ASCE 7-10

Load Combinations Used : ASCE 7-16
General information

Analysis Method : Allowable Stress Design Wood_Section Name 2-2x6
End Fixities Top & Bottom Pinned Wood GradingManuf, Graded Lumber
Overall Column Height 19 ft Wood Member Type Sawn
W d(susefj for noﬁ'yen;fr calculations ) Exact Width 3.0 in  Allow Stress Modification Factors
Wood orages oo™ " Exact Depth 5.50in  CforCyfor Bending 1.30
OEESIEEE 0- ) . Area 16.50 in*2 Cf or Cv for Compression 1.10
Fb+ 575.0 ps! Fv 140.0 PS! Ix 41 .594 in4 Cfor Cv for Tension 1.30
Fb- 575.0 psi Ft _ 375.0 psi ly 12375  Cm:WetUse Factor 10
Fc - Pril 575.0psi Density 26.840 pcf Ct: Temperature Factor 10
Fc - Perp 405.0 psi . . _ Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . . . x-x Bending  y-y Bending Axial Kf - Buit-up columns 1.0 NDS 1532
Bgs_ic 1,100.0 1,100.0 1,100.0 ksi Use Cr : Repetifive ? No
Minimum 400.0 400.0 Brace condition for deflection (buckling) along columns :
X-X {width) axis : Fully braced against buckling ABOUT Y-Y Axis
Y-Y (depth) axis:  Unbraced Length for buckiing ABOUT X-X Axis = 19 f, K= 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 58.433 lbs * Dead Load Factor
AXIAL LOADS. ..
Axial Load at 19.0 ft, D = 0.0250, L = 0.050 k
BENDING LOADS. ..
Lat. Uniform Load creating Mx-x, W = 0.020 kfft
DESIGN SUMMARY - B
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.3697:1 Maximum SERVICE Lateral Load Reactions . .
Load Combination +D+.60W Top along Y-Y 0.190 k Bottom along Y-Y 0.190 k
Governing NDS Forumla 1 Comp + Mxx, NDS Eq. 3.9-3 Top along X-X 0.0 k Bottom along X-X 0.0k
;L\‘t’“a“".“ of mf"-i_‘”"" ‘:ase 9.436%  Mayimum SERVICE Load Lateral Deflections .. .
haximum localion values are . .. Along Y-Y 1.296 in at 9.564 ft above base
:pp::zg ,\AA):aI Ooog%g ll((-fl for load combination : W Only
A;F:glied My ’ 0.0 kft Along X-X o 0.0in at 0.0 ft above base
Fc: Allowable 183.230 psi for load combination : nfa
Other Factors used to calculate allowable stresses . ..
PASS Maximum Shear Stress Ratio = 0.04627 : 1 Bending Compression Tension
Load Combination +D+0.60W
Location of max.above base 19.0 f
Applied Design Shear 10.364 psi
Allowable Shear 2240 psi
_ Load Combination Results - -
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Co Cp Stress Ratio  Status  Location Stress Ratio  Status  Location
D Only 0.900 0.309 0.02878 PASS 0.0t 0.0 PASS 19.01t
+D+. 1.000 0.281 0.04556 PASS 0.0it 0.0 PASS 19.0 ft
+D+).750L 1.250 0.228 0.04058 PASS 0.0t 0.0 PASS 19.0 ft
+D+0.60W 1.600 0.181 0.3697 PASS 9.436 1t 0.04627 PASS 19.0 ft
+D+0.750L+0.450W 1.600 0.181 0.2817 PASS 9.436ft 0.03470 PASS 19.01t
+).60D+0.60W 1.600 0.181 0.3653 PASS 9.4361 0.04627 PASS 18.0ft
+0.60D 1.600 0.181 0.01656 PASS 0.0t 0.0 PASS 19.0 1t



Project Title:

Engineer: C5/5
Project ID:

Project Descr:

Printed: 21 APR 2021, 11:17AM
File: Merlino Residence.ect

Wood Column Software copyright ENERCALC, INC. 1983-2020, Build:12.20.6.24
RB Engineers, Inc.

Lic. # : KW-06010288
DESCRIPTION: C#2

Maximum Reactions Note: Only non-zero reactions are listed.

X-X Axis Reaction k  Y-Y Axis Reaction Axial Reaction My - End Moments  k-ft  Mx - End Moments
Load Combination @Base @ Top @Base @Top @ Base @ Base @ Top @Base @ Top
D Only 0.083
+D+L 0.133
+D+0.750L 0.121
+D+0.60W 0.114 0.114 0.083
+D+0.750L+0.450W 0.086 0.086 0.121
+0.60D+0.60W 0.114 0.114 0.050
+0.60D 0.050
L Only 0.050
W Only 0.190 0.190
Maximum Deflections for Load Combinations - -
Load Combination Max. X-X Defiection  Distance Max. Y-Y Deflection Distance
D Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+L 0.0000 in 0.000 f 0.0000 in 0.000 ft
+D40.750L 0.0000 in 0.000 f 0.0000 in 0.000 ft
+D+0.60W 0.0000 in 0.000 f 0.7774 in 9.564 ft
+D+0.750L+0.450W 0.0000 in 0.000 ft 05830 in 9.564 ft
+0.60D+0.60W 0.0000 in 0.000 ft 0.7774 in 9.564 ft
+0.60D 0.0000 in 0.000 f 0.0000 in 0.000 ft
L Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
W Only 0.0000 in 0.000 ft 1.2956 in 9564 ft

_ Sketches — — T
] I il D.0750k 0.0750k
+X
Load 1

5.50 in

Helgnt= 19.0 %t
.—Height= 1901

+
=4
!

2-2x6

3.0in okt



RB ENGINEERS, INC.

1312 2ND ST.
KIRKLAND, WA. 98033
PH: 425 8223009
FAX: 425 822 2679
CELL: 425351 2085

EMAIL: rbe1992 @gmail.com

WEB WWW.R-B-ENGINEERS.COM

Page R3 of 3

Item# 12:

Please see revised plans, holdowns added.
Item #13:

Please see the revised plans.

Item #14:

Please see the revised plans. Cont. rims and detail 0/S1 are and holdown extension notes are provided
for the transfer of all lateral forces, shear, and uplift.

Itemit 15:
Please use holdowns added on the revised plans.

item# 16:

Holdown computations omitted, as Y2 walls are Balloon Frame walls, therefore the plans are OK.
Thank you for your comments,

Sincerely yours,

Ross Baharmast
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PH: 425 8223009
FAX: 425 822 2679
CELL: 4253512085
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WEB WWW.R-B-ENGINEERS.COM

Page R1of 3

Structural, Plan check reply

Date: 4/ 19 /2021

Project: 4225 89 Ave SE Mercer Island, Washington
Permit #: 2012-199

To whom it may concern.

Structural plan-check Reply:

Item #1:

Please see note 1 on Structural notes S3.

Item #2

Please see Revised note 13 (concrete) On S3, Fc=3000 psi for exposed concrete.
Item #3:

By the owner.

Itemit 4:

The city of mercer island usually requires the E.O.R to provide Structural observation, please verify.



RB ENGINEERS, INC.
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PH: 425 8223009
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CELL: 425 351 2085

EMAIL: rbe1992 @gmail.com

WEB WWW.R-B-ENGINEERS.COM

Item # 5. Page R2 of 3
Please see the calcs provide.

item# 6:

Thanks for the heads-up KZT= 1.23 used, please revised calcs.

Item# 7:

Detail Q/S2 is deleted and replace with G/S1, with a drag strut directly over the exterior shearwalls.
Item #8:

Please see the revised plans, thanks for the heads-up!

Item #9:

Please see the revised computations attached.

Item #10:

X1 walls are balloon frame walls, therefore no floor straps required, referenced computations deleted.

Item #11:

Please see the revised plans and note provided for clarification for the holdown connection.



March 30, 2021
Permit No. 2012-199
Page 3 of 4

4,

The structural observation section of the Mercer Island Cover Sheet was filled out. Was it your
intent to provide structural observation?

Provide calculations justifying the design of the full-height wall studs at the great room for
combined axial and gravity loads.

Lateral

6.

10.

11.

12.

13.

14.

We find several references to wind speed-up effects over hills, ridges, and escarpments per
ASCE 26.8 that do not coordinate. The Mercer Island Wind Exposure and Wind Speed-Up map
shows this site with a topographic factor, Kz, of 1.3. Page L7 of the calculations uses 1.2 for
design and the Structural Notes on Sheet S3 references a Kz, of 1.6. Please coordinate. Also,
use the minimum factor per the mapped condition unless specifically justified by the engineer
of record.

Detail Q/S2 is cut at the X2 shear walls at the roof where roof drag trusses are parallel to the
shear wall below. Re-evaluate the connection of the flat blocking to the bottom chord of the
roof trusses as the nails are driven into the end grain and subject to withdrawal. See NDS
11.2.3.5.

Cut a detail on the upper Roof Framing Plan, Sheet A6, at the 10’ X3 shear wall to show how
lateral forces are transferred into the wall. It appears that Detail WW/S2 is intended; however,
it is referenced at the wrong wall.

Page L12 of the calculations shows that all of the forces along X1 at the upper floor are
attributed to the X6 shear wall at the lower floor. How are shears transferred to X6? The X1
wall is not connected to the floor diaphragm at the great room. It appears that the forces from
X.1 at the upper level should be transferred to the foundation at the great room walls. While we
$ind SW-4 shear walls at the lower floor on Sheet A2, we do not find them evaluated,
particularly for overturning. Please evaluate.

Page L14 of the calculations show that holdowns are needed for the X1 shear walls at the upper
floor. We do not find these called out on the drawings.

The north end of the upper floor X2 shear wall has a holdown called out per Detail K/S1 on
Sheet A3. This strap does not have a wall below as the detail reflects. If the strap is connected
to the end of a TJI, an engineered design and special detailing would be necessary. Please
evaluate.

Page L15 of the calculations shows holdowns needed for the X3 shear walls at the upper floor.
We do not find these called out on the drawings.

Shears along X3 at the upper floor are transferred into the X8 shear walls below. The two short
X3 segments occur adjacent to the stair and are not connected to the floor diaphragm. A
method of transferring the shears originating in these walls into the X8 shear walls needs to be
provided.

Since the long segment of X7 shear walls at the main floor is not continuous to the foundation,
shears must be transferred out into the main floor diaphragm to alternate walls. Please
evaluate. Additionally, uplift forces are resolved at double 2x joists. Hangers supporting these
joists must also be able to transfer the uplift forces to supporting members. Provide supporting
calculations.
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B% KOLKE
CONSULTING GROUF, INC

BUILDING CODE SPECIALISTS

March 30, 2021

John and Colleen Merlino
4225 89th Ave SE
Mercer Island, WA 98040

Subject: Merlino Residence at 4225 89th Ave SE
Permit No. 2012-199

We have provided plan review as a third-party consultant approved by the City of Mercer Island for
the above reference project and reviewed the documents to the following codes, as adopted and
amended by the State of Washington and the City of Mercer Island:

2015 International Building Code (IBC)

2015 International Residential Code (IRC)

2010 ASCE Minimum Design Loads for Buildings and Other Structures (ASCE 7-10)
2015 Special Design Provisions for Wind and Seismic (SDPWS)

2015 Washington State Energy Code (WSEC)

Mercer Island City Code (MICC)

Please respond to the following comments:

Nonstructural
1.  Please clarify the following at the typical stair Detail F/AD1:

a. IRCR311.7.5.2 requires the tread depth to be measured horizontally between the vertical
planes of the foremost projection of adjacent treads and at a right angle to the tread’s
leading edge. The dimension in this detail that shows 10” minimum is not from the
correct measurement. Please revise the detail.

b.  Enclosed accessible space under stairs must have walls, under-stair surfaces, and any
soffits protected on the enclosed side with 1/2” GWB per IRC R302.7. Please clarify this
detail to address the walls. Additionally, please coordinate this detail with the Stair
Construction note on Sheet A9. There are conflicting call-outs in regard to the GWB type.

c.  Isthis typical detail intended at the garage steps as well? Please indicate. It is important
to clarify where nosings occur because if a nosing is not intended at the garage, the tread
depth is required to be at least 11 inches per IRC R311.7.5.3.

2. It appears there are a few steps at the entry and back patio, which are likely concrete. Provide a
clarifying detail.

3. Show handrails in plan at all locations. Where the handrail is located at the top of a guard, the
configuration must meet the requirements of IRC R311.7.8.3 regarding grip size as either a Type
| or Type Il handrail. Please detail each condition.

4.  Safety glazing is required where the bottom exposed edge of the glazing is less than 36” above
the plane of the adjacent walking surface of stairways, landings between flights of stairs, and

14201 SE Petrovitsky Rd, Suite A3-268 - Renton, WA 98058 - P 425.255.3099 - F 425.902.4884 - crystal@kolke.com « www.kolkeconsulting.com
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