Structural Calculations for:

Mangini-Zaborowski Residence
8429 SE 62nd St, Mercer Island, WA 98040

Client: CTA Design Builders, Inc.

Code: 2018 International Building Code

Table of Contents

- (C1-C2 - Design Criteria

- L1-L15 - Lateral Calculations
- F1-F14 - Framing Calculations

Scope: Structural Design of Addition to Existing Single-Family Residence

March 14, 2022

Buker Engineering, lic
PO Box 55124
Seattle, WA 98155
Ph: 206.258.6333



Seismic Design Loads (ASCE 7-16)

for a Wood Framed Structu

RISK CATEGORY I

re

LLC

OCCUPANCY CAT. Il Table 1.5-1
IMP. FACTOR 1 Table 1.5-2
SITE CLASS D Table 20.3-1 SEISMIC
R=6.5 Table 12.2-1 DESIGN CATEGORYD 11.6
S = 1.461 To= 0.12
S;=0.506 Ts = 0.62
F,=1.00 Table 11.4-1 T = 6 Fig 22-14
F,=1.79 Table 11.4-2 T= 0.196 Eqn.12.8-7
Sps= 0.974 Seismic Dead Load: 15 "*' Roof
Sp1= 0.604 15 **" Floor
207" Walls
Csyr= 0.150 Eqn. 12.8-2 W,0o=15 + 10= 257
Csasp= 0.107 Wioor=15 + 10 + 10= 357
Vertical Design Loads
Criteria
ASCE 7-16
IBC 2018
Dead Loads
Roof (Composit) 2.5 psf Flooring 1 psf
1/2" Ply 1.5 psf Sheathing 2.3 psf
Rafter/Truss 2 psf Joist 2.6 psf
Insulation 1 psf 5/8" GWB 3.1 psf
5/8" GWB 3.1 psf Misc. Mech 1 psf
Misc./Mech. 2 psf 10 psf
12.1 psf
Use 15 psf Use 15 psf
Live Loads
Snow 25 psf
floor 40 psf
Soil Bearing
2000 psf
Project:  Mangini Zamborowski Residence Date: 6/9/2021
l I = r 8429 SE 62nd St
Mercer Island, WA 98040 Design: CEH
ENGINEERING 9
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Wind Design Loads (ASCE 7-16)

Directional Procedure - Part 1

Exposure B Roof Angle = 18.43 degrees
V= 100 mph Ground to top of roof 21 ft
Kq= 0.85 Table 26.6-1 Bottom of roof to top of roof 4.25 ft
=1 (mean roof height) h= 18.9 ft
G=0.85 26.11.1
Ke= 1.00 Table 26.9-1
Pressure Coefficients
from Figure 27.4-1:
K= 1.00 Bldg Face Cp
Windward Wall 0.8
Leeward Wall -0.5
Windward Roof 0.3
Leeward Roof -0.6
*Note= Cp values are conservative
worst case values
Pressures: Calculated using ASCE7-16 Ch. 27 (Directional Procedure)
Ultimate Allowable
Ht Kz q; wa walls lewalls IDwalls (pSf) |:’walls (pSf)
0-15 0.57 12.40 8.43 5.73 14.17 8.50
15-20 0.62 13.49 9.17 5.73 14.91 8.94
20-25 0.66 14.36 9.77 5.73 15.50 9.30
25-30 0.7 15.23 10.36 5.73 16.09 9.65
30-40 0.76 16.54 11.25 5.73 16.98 10.19
wa roof le roof Proof (pSf) Proof (pSf)
3.44 6.88 10.32 6.19
Use 10 psf on projected wind surfaces
Project: Mangini Zamborowski Residenc Date:  6/9/2021
= 8429 SE 62nd St
ENGINEERING Mercer Island, WA 98040 Design: CEH
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LATERAL DEMAMHDS ~SERMIC

ROOF
dDL= 1S Fs?
Dlwwaw = 20psE /2 = 10 psf

AS 28 (5333 ) ¥ 3LSfr (2. RAY + 22.33% (28.25%) = 265T >

Wreeor = (ISpst lDst) 265+ A*= b3 &
£ FLe
bL=1IS PS*

DLwae = CZOF'E& (b%/fl‘(,ﬁﬁx = \5,7}]93$
Ast = 20ft(24.5%) + 35.5/(25.33%) + 24.25f(24.95f) = 2039 f*

Wist = (DFS?*D??S{) 2089 ft2 = (4.
BASE SHEAR
V=045 W = 0US(bld L+ b41k) = 19.b &
Naep = - = 120w
NERTICAL DIsTrl BT O
LENEL wWx Nx \Oxhx CV\X F\hAB.b
ROOF | Le.4k| Wbt | 7344 | 0.35) 1051k
|IST o4\ | 4’ 256.4 | 0.241 | 3.44\c
TOTAL | 130.5 ¢ \031.3 (B 4.0 ¢
MAMGIML  ZARDRONSKL  RESIDEWMCE ——

Project
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DTC Hazards by Location

Search Information

Address:
Coordinates:
Elevation:
Timestamp:
Hazard Type:

Reference
Document:

Risk Category:

Site Class:

8429 SE 62nd St, Mercer Island, WA 98040, USA

47.54728310000001, -122.2255649

304 ft

2021-06-09T16:44:59.6742

Seismic

ASCE7-16 G’E)"”'“gle

Basic Parameters

Name
Ss

S1
Sms
Swmi1
Sps

Sp1

Value

1.461

0.506

1.461

0.906

0.974

0.604

* See Section 11.4.8

Description

MCER ground motion (period=0.2s)
MCER ground motion (period=1.0s)
Site-modified spectral acceleration value
Site-modified spectral acceleration value
Numeric seismic design value at 0.2s SA

Numeric seismic design value at 1.0s SA

vAdditional Information

Name

SDC

PGA

Fpca

PGAy

Value

D

1

1.79

0.902

0.898

0.626

1.1

0.688

Description
Seismic design category

Site amplification factor at 0.2s

Site amplification factor at 1.0s
Coefficient of risk (0.2s)

Coefficient of risk (1.0s)

MCEg peak ground acceleration

Site amplification factor at PGA

Site modified peak ground acceleration

Long-period transition period (s)

v

304_ﬁ.,ond

Sea f
(o]

Renton
(o]

Tacoma
o]
Puyallup

)

€l

Snogqualmie
Pass

Map data ©2021 Google
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North/South Direction - Roof

Grid West Wall East Wall
Vwind (kips) 1.2 2.52
Vseismic (kips) 3.02 5.26
Length of wall (ft) 19.25 14
v_wind (plf)** 62 180
v_siesmic (plf)** 157 376

h (ft) 7.67 7.67
OTF_Wind (lbs)* 478 1381
OTF_Seismic (Ibs)* 1203 2882
Length of shortest wall pier (ft) 4.25 14
Apect Ratio 1.80 0.55
Aspect Ratio Penalty 1.0 1.0
Shearwall W6 W3
Holdown CS16 (2) CS16

*OTF does not take into account dead load and weight of the wall uno
**v_siesmic/wind includes penalty

North/South Direction - Main Floor

Grid West Wall East Wall
Vwind (kips) 1.92 4.18
Vseismic (kips) 3.52 7.01
Length of wall (ft) 19.5 23.75
v_wind (plf)** 98 176
v_siesmic (plf)** 181 295
h (ft) 6.5 3.5
OTF_Wind (lbs)* 640 616
OTF_Seismic (Ibs)* 1173 1033
Length of shortest wall pier (ft) 19.5 23.75
Apect Ratio 0.33 0.15
Aspect Ratio Penalty 1.0 1.0
Shearwall W6 W3
Holdown HDU2 HDU4

*OTF does not take into account dead load and weight of the wall uno
**v_siesmic/wind includes penalty
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LATERAL DEYSI4N

N-S DIRECTIDM
ROOY
DEMAM

e ASSLUME ST WALL OF. ADD\T\DH g_Esm‘% 507, OF
LATERAL LOAD OF ENTIRE STRUCTUWRE.

Vwerses = 10,51 ko (4138548 /265 TR = 8.02 &
Verotses = 1051k /2 = S.20 v

\/W%‘IW\HD €3 lb/r‘t (\‘}llaft) - \.2.0 |’

35 W /f (59.3280) /2 = 252 &

SEXMIC LOAD GOVERHD

(AN A

\eAsT, Wing

ASSUME HEM - FIX FRAMIKNG
(1 *0.43
Cians = |- (0.5-G) =\~ (0,5-0.43) = 0.93

CWEST WALLS
Jses = 157 M/t
USE W StitARWALL

i '5202“0& (093) = 247 Wlae > 5% " e ~or

OTF < (2083 ™
UWSE QSlv ITRAR
Taw = \F0S M > 1203 W —0O1

EAST WALL
Uses = 3Tk f
USE W3 SHEAR\UALL

Vau = OIM;ZTI. (O.Q"3> T 4% \b/ﬁ > 37 \b/& —> DL

OTF= 23572 k-

MAMGIH]  ZABOYOWSYK RESIHENCE

k Project Project #
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ENGINEERING esigner A
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LATERAL DESIGN, COMT.

USE (2) CSllo STRA®S
Tau = 13105 Yo (28TeAPY) = 34|10 o > 282 I

MAIH FLR
DEMANRY
VwesT, SE8 © 3.02 L+ 3.49k (12%)(25%) /2089 2 = 3.52
Vet 566 = 5,20 b + 3.44¢/2 = F.0\ k&

Vwestowien = .20k + 0 WA (1290 (Wiooos) = 1.2 b
Vet wimo = 252 % + 00 /i (55.23%) /2 ("oook) = 4.13 1

CHELL OIAPH RAGNT SHEAR CTRES

¢ sk . %
T E LA e s 0 D

Vs = 80 MR g5y = \p3 B/ > T2 P> Ok

WEST VWALLY
vses = 1K) =/
USE Wk SHEAZ \WALL
Vo = 242%/ex > 8o™ /R = O

OTF = {[F36 + 1203 W = 23F b . 1o
UWSE U
Tow = 3075 b Y 137b e —> Ok

EAST WALL
Usel > 293% /&
LSE W2 SHEAZWALL

Vou = BOPR (qsy = a5( M 295+ R~ o
OTF = 1033% + 2L Ik = 39 |3 -
USE HbU4

Tow = 456S Yo ¥ 34IS b —7 Ok

MANGIM] 2AROL 0\  RESIHEWCE

Project Project #\
k- CEV
Designer L—?
ENGINEERINGu ( ?H }2)
TSI A
Dat Sheet




East/West Direction - Roof

Grid North Wall Middle Wall | South Wall
Vwind (kips) 1.15 2.3 1.15
Vseismic (kips) 0.64 3.02 1.51
Length of wall (ft) see FTAO sheet 8 14
v_wind (plf)** see FTAO sheet 288 82
v_siesmic (plf)** see FTAO sheet 378 108
h (ft) 7.67 7.67 7.67
OTF_Wind (lbs)* see FTAO sheet 2205 630
OTF_Seismic (Ibs)* see FTAO sheet 2895 827
Length of shortest wall pier (ft) 4.5 8 7
Apect Ratio 1.70 0.96 1.10
Aspect Ratio Penalty 1.0 1.0 1.0
Shearwall W6 W3 W6
Holdown CS16 (2) CS16 CS16
*OTF does not take into account dead load and weight of the wall uno
**v_siesmic/wind includes penalty

East/West Direction - Main Floor

Grid North Wall Middle Wall | South Wall
Vwind (kips) 1.96 3.92 1.96
Vseismic (kips) 0.85 4.02 2.01
Length of wall (ft) 3.5 8 18.25
v_wind (plf)** 653 490 107
v_siesmic (plf)** 283 503 110
h (ft) 3.5 3.5 3.5
OTF_Wind (lbs)* 1960 1715 376
OTF_Seismic (Ibs)* 850 1759 385
Length of shortest wall pier (ft) 1.5 8 9
Apect Ratio 2.33 0.44 0.39
Aspect Ratio Penalty 0.86 1.0 1.0
Shearwall W2 W2 W6
Holdown HDU2 HDU5 HDU2

*OTF does not take into account dead load and weight of the wall uno

**v_siesmic/wind includes penalty

L8



LATERAL pES\GN, CONT

E-W ODIRECT|DH
RoO¥F
DEMA DS
¢ ASSU STING \ SIST JENSIM\C DEMA OF XV NG
sw&‘&%ugét- MG WALLS RS MIC DEMAMDY OF &SV NG

Niowrtd, wiry = 85 /R (13.39K) = LIS L
Vo, wme = §3™/8 (2T &) = 2.30 &
Nsourv, wite = 1.8 k&

\worrk, 566 = 105k (200) (3.5 /2657 /2 = 0.4
Ui, ses = 0.5\ & G40(28.25')/2051R2/2 = 3.0%
\souts, ses = 0,81 & (2708 (28.25%) /205742 /2 = 1.5l

CHECK DIAPHRAAM SHEAR STRES
= 30240 b - 126 Vo /o

Jou = ,wz\_b/ﬂ (04%) = b7 /R > 126 Y4

NOTH WALL

SEEC ATTACHIE O STRAP FoRCE = || 20
SPReALSHEE: H il;\anf\%\w& S\bﬂsm& ™ ¢ BOT
Ve = 2.8 7 8% OF EMINGS:
USE W SHEARWALLS Tow = (705 I Y 1120 b
T334 vy 283/
Ve / OTF = F67ln
\gc CSlle STRAPS AT
Aot T

Taw = |F0S % S Hot >
MIDDLE WALL
Jses = 318 M
USE W2 SHEARWALL
Van = 45k /p- > 318 A —T o

OTF = 2848 k.
USE (2) CSlhe STRAPS
Tar = 3410 0 7 2895 b —2 O

SOUTH \WALLS
Uses = DY M/
USE Wl SHEARWALLS

MAWGINL ZABOYLOWSYY  RESREW(E

Project : Project #
- CEW L9
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ENGINEERING lp/14/2]
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LATERAL pesiaM, COoMT.
Jan = 242 %/g > 108 v/ —> O

OTF=82% W
WSE CSle STRAPS
Tak = D3 b 5> 327 b —2 Ok

MAIN FLIL

DE MANDIS
Vnoem wite = 115 k& £ 00/t (13.58) = 4L K

\Umisowiie = 2.30k+ koY /K (2380 = 3.92 L
\lsourw, wive = LAl &

Viortises = 0.4 &+ 3.49 L (12005300 /2057 > = 0’5k
Vmooses = 302K 43,49 k (54')(28,23') /2057 > /2 = 4.02 &
\souwmses = |.SV ke +38.49 b (27')(2%.28") /2059 &* /2= 2.0l kL

CHECL DIAPHRAGIN SHEAR STRESS
1= I 4 M
Varw = bF ™M > 42"/ - ok

NOYTH WALL
Uame = 053 N/A
USE W7Z SHEAR\AXLLYS

o, = B_C‘Q_Q\\'Jﬁ-(o‘qzﬁ o Pan) \b/ﬁ 5 BE3 \b/ﬁ - Ol

OTE = FpFlo+ QL0 v = 2327 b,

WSt Hou, 2
Taw= 30T b D 232F W —F 0%

WMIDDLE \WALL
Uses = 303 o /pr
UWE W2 SHEARWALL
Ve = 1280 B/ 1 q3) = sq5 M Y 503 M

OTF = 28Q3 b+ |59 b = 4054 b

USE HoWS
Tow = 5045 v > 4654 b
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LATERAL OESIAN, COMT.

SOUTH WAILL
VUses = |10 W/
SE Wl SHeARWALL
Jai. = 242 \\o/@f >\\Ol\o/ﬁ.

OTF = 827F Yo+ 243 v = (|20 lb
UsE Houw 2
Taw = 30FS % Y W20 b —20k
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Force Transfer Around Openings Calculator

Project Information

Code: 2018 IBC Date: 6/14/2021
Designer: CEH
Client: CTA Design Builders, Inc.
Project: Mangini Zamborowski Residence
Wall Line: North Wall
L1{ft) Lol(ft) L2(ft)
Vi), _
=
z
o
43
5
2
Luvanlft}
Shear Wall Calculation Variables
Vv 1150 Ibf Opening 1 Wall Pier Aspect Ratio Adj. Factor
L1 3.00 ft hal 0.67 ft Pl=hol/L1= 1.67 N/A
L2 2.00 ft hol 5.00 ft P2=hol/L2= 2.50 0.9375
Pl 7.67 ft hb1 2.00 ft
Lual 11.50 ft Lol 6.50 ft
1. Hold-down forces: H = Vh,,.;/Lyan 767 Ibf 6. Unit shear beside opening
V1 = (V/L)(L1+T1)/L1 = 230 plf
2. Unit shear above + below opening V2 = (V/L)(T2+L2)/L2 = 230 plf
First opening: val = vbl = H/(hal+hbl) = 287 plf Check V1*L1+V2*L2=V? 1150 Ibf OK
3. Total boundary force above + below openings 7. Resistance to corner forces
First opening: 01 =valx (Lol) = 1867 Ibf R1=V1*L1= 690 Ibf
R2=V2*L12= 460 Ibf
4. Corner forces
F1=01(L1)/(L1+L2) = 1120 Ibf 8. Difference corner force + resistance
F2 = 01(L2)/(L1+L2) = 747 Ibf R1-F1= -430 Ibf
R2-F2 = -287 Ibf
5. Tributary length of openings
T1=(L1*Lol)/(L1+L2) = 3.90 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 2.60 ft vel = (R1-F1)/L1 = -143 plf
ve2 = (R2-F2)/L2 = -143 plf
ib)
- ~ m -
L § g £
Hiib) i)
Check Summary of Shear Values for One Opening
Line 1: vcl(hal+hb1)+V1(hol)=H? -383 1150 767 Ibf
Line 2: val(hal+hbl)-vcl(hal+hb1)-V1(ho1)=0? 767 -383 1150 0
Line 3: vc2(hal+hb1)+V2(hol)=H? -383 1150 767 Ibf
Design Summary
Req. Sheathing Capacity 287 plf 4-Term Deflection| 0.365 in. 3-Term Deflection 0.411in.
Req. Strap Force 1120 Ibf 4-Term Story Drift % 0.016 % 3-Term Story Drift % 0.018 %
Req. HD Force (H) 767 Ibf See Page 2 See Page 3
APA Disclaimer
The information o ined herein is i for use as a resource to aid in the shear wall gesign based on APA - The Eng Wood s testing and ige of wood-framed shear wall system design

wriiizing the force transfer around openings (FTAO) methodology. Neither APA, nor its member manufacturers, make any warranty, expressed or impiied, or assume any legal llability or respensibility for the accuracy, use,
application of, and/or reference to opinions, findings, conciusions, or recommendations included in this calcuiator. Consuit your local jurisdiction or design p T0 Gssure ¢ ® with code, construction, and
performance requirements. Because APA has no control over quality of workmanship or the conditions under which engineered wood products are used, it connot accept bility of product perft or designs s
actually constructed. ©2018 APA — THE ENGINEERED WOOD ASSOCIATION - ALL RIGHTS RESERVED « ANY COPYING, MODIFICATION, DISTRIBUTION, OR OTHER USE OF THIS PUBLICATION OTHER THAN AS EXPRESSLY
AUTHORIZED BY APA IS PRONIBITED BY THE U.S. COPYRIGHT LAWS.

L12



Project Information

Code: 2018 IBC Date: 6/14/2021
Designer: CEH

Client: CTA Design Builders, Inc.

Project: Mangini Zamborowski Residence

Wall Line: North Wall

Shear Wall Deflection Calculation Variables

Sheathing: Wood End Post Values: Nail Type:| 8d common | (penny weight)
Plywood Sheathing Material Species: | Douglas Fir-Larch #2
15/32 Performance Category E:| 1.60E+06 | (psi) Pier 1 Pier 2
APA Rated Sheathing Grade Qty Stud Size Nail Spacing: 6 6 (in.)
Dimensions: 2 2x6 HD Capacity: 3075 3075 (Ibf)
Gt Override A: 16.5 (in.z) HD Deflection: 0.088 0.088 (in.)
Ga Overide A Override: (in.z)
Four-Term Equation Deflection Check
3
A =§g£5 +%; + 0.75hea+da% (Equation 23-2)
Pier 1-L Pier 1-R Pier 2-L Pier 2-R
Sheathing: 15/32 15/32 15/32 15/32
Nail:| 8d common 8d common | 8d common 8d common
Vasd: 230 230 230 230 (plf)
Vatrength® 329 329 329 329 (plf)
E:| 1.60E+06 1.60E+06 1.60E+06 1.60E+06 | (psi)
h: 7.67 5.67 5.67 7.67 (ft)
A: 165 16.5 16.5 165 (i)
Gt: 27,000 27,000 27,000 27,000 |(Ibf/in.)
Nail Spacing: 6 6 6 6 (in.)
Vn: 164 164 164 164 (plf)
e: 0.0185 0.0185 0.0185 0.0185 (in.)
b: 3.00 3.00 2.00 2.00 (ft)
HD Capacity: 3075 3075 3075 3075 (Ibf)
HD Defl: 0.088 0.088 0.088 0.088 (in.)
Check Total Deflection of Wall System
Pier 1 (left) Pier 1 (right)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2
0.015 0.093 0.107 0.184 0.006 0.069 0.079 0.101 Total
Sum 0.399 Sum 0.255 Defl.
Pier 2 (left) Pier 2 (right) 0.365 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0159 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2
0.009 0.069 0.079 0.151 0.022 0.093 0.107 0.277
Sum 0.308 Sum 0.499
APA Disclaimer
The info [ herein is for use as a resource to aid in the shear wall gesign based on APA - The Engineered Wood Assecigtion’s testing and knowledge of wood-framed shear wall system design

utilizing the force transfer around openings (FTAQ) methodoiogy. Neither APA, nor its member manufocturers, make any warranty, expressed or impiied, or assume any legal liability or responsibiiity for the accuracy, use,
appiication of, and/or reference to opinions, findings, conciusions, or recommendations included in this cafcuiotor. Consuit your iocal jurisdiction or design p ® with code, construction, and
performance requirements. Becouse APA has no contral over quality of workmanship or the conditions under which engineered wood products are used, it connot accept of product perfi or designs as
octually constructed. 2018 APA — THE ENGINEERED WOOD ASSOCIATION - ALL RIGHTS RESERVED « ANY COPYING, MODIFICATION, DISTRIBUTION, OR OTHER USE OF THIS PUBLICATION OTHER THAN AS EXPRESSLY
AUTHORIZED BY APA IS PRONIBITED BY THE U.S. COPYRIGHT LAWS.

10 Gssure ¢

L13



Project Information

Code: 2018 IBC Date: 6/14/2021
Designer: CEH

Client: CTA Design Builders, Inc.

Project: Mangini Zamborowski Residence

Wall Line: North Wall

Three-Term Equation Deflection Check

. 8vh? vh ha,
% = EAb * 000G, © b PEED
Pier 1-L Pier 1-R Pier 2-L Pier 2-R
Sheathing: 15/32 15/32 15/32 15/32
Nail:| 8d common 8d common | 8d common 8d common
Vasd: 230 230 230 230 (plf)
Vatrength® 329 329 329 329 (plf)
E:| 1.60E+06 1.60E+06 1.60E+06 1.60E+06  |(psi)
h: 7.67 5.67 5.67 7.67 (ft)
A: 16.5 16.5 16.5 16.5 (in.%)
Ga: 10.0 10.0 10.0 10.0 (kips/in.)
b: 3.00 3.00 2.00 2.00 (ft)
HD Capacity: 3075 3075 3075 3075 (Ibf)
HD Defl: 0.088 0.088 0.088 0.088 (in.)
Check Total Deflection of Wall System
Pier 1 (left) Pier 1 (right)
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener Total
0.015 0.252 0.184 0.006 0.186 0.101 Defl.
Sum 0.451 Sum 0.293 0.411 (in.)
Pier 2 (left) Pier 2 (right) 0.0178 %drift
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener
0.009 0.186 0.151 0.022 0.252 0.277
Sum 0.347 Sum 0.551
Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.
APA Disclaimer
The info [ herein is for use as a resource to aid in the shear wall gesign based on APA - The Engineered Wood Assecigtion’s testing and knowledge of wood-framed shear wall system design

utilizing the force transfer around openings (FTAQ) methodoiogy. Neither APA, nor its member manufocturers, make any warranty, expressed or impiied, or assume any legal liability or responsibiiity for the accuracy, use,
appiication of, and/or reference to opinions, findings, conciusions, or recommendations included in this cafcuiotor. Consuit your iocal jurisdiction or design p ® with code, construction, and
performance requirements. Because APA has no control over quality of workmanship or the conditions under which engineered wood products are used, it connot accept bility ef product perfi or designs as
actually constructed. ©2018 APA — THE ENGINEERED WOOD ASSOCIATION - ALL RIGHTS RESERVED « ANY COPYING, MODIFICATION, DISTRIBUTION, OR OTHER USE OF THIS PUBLICATION OTHER THAN AS EXPRESSLY
AUTHORIZED BY APA IS PRONIBITED BY THE U.S. COPYRIGHT LAWS.

10 Gssure ¢
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C-C-2019 @2019 SIMPSON STRONG-TIE CCMPANY INC.

Simpson Strong-Tie® Wood Construction Connectors m

CS/CMST/CMSTC
Coiled Straps

CMSTC provides coined nail slots for lower profile when installed with 0.148" x 34"
sinkers; it can be cut to length. CS are continuous utility straps which can be cut
to length on the jobsite. Packaged in lightweight {about 40 Ib.) cartons.

Finish: Galvanized. Some products available in ZMAX® coating;
see Corrosion Information, pp. 13-15.

Installation: » Use all specified fasteners; see General Notes.

* Wood shrinkage after strap installation across horizontal wood members
may cause strap to buckle outward.

Refer to the applicable code for minimum nail penetraticn and minimum
wood edge and end distances.

* The table shows the maximum allowable loads and the nails required to obtain
them. Fewer nails may be used; reduce the allowable load as shown in the
Straps and Ties General Notes on pp. 260-261.

* For lap slice and alternate nailing information, refer to p. 268.

* The cut length of the strap shall be equal to twice the *End Length” noted in
the table plus the clear span dimension.

CMST only — Use every other round hole if the wood tends to split.
Use round and triangle holes for comparable MST loads, providing wood
does not tend to split.

* (S straps are available in 25" lengths; order C314-R, CS16-R or CS20-R.
* [or stainless steel, order CS16SS-R.
Codes: See p. 12 for Code Reference Key Chart

. These products are available with additional corrosion protection.
For more information, see p. 15.

B For stainless-steel fasteners, see p.21.

Many of these products are approved for installation with Strong-Drive®
S0 Connector screws. See pp. 335-337 for more information.

DF/SP SPF/HF Allowable
Model |Total Ga. Tension |Code
No. L Fasteners End Fasteners End | Loads | Ref.

(in.) Length (in.) Length| (160)
(74)0.162x 2% | 33" |(84)0162x2%| 38" 9,215
(86)0.148x 2% | 39" |(98)0148x2%| 44" 9,215
(56) 0162 x 2% | 26" |(66)0.162x2%| 30" 6,475
(66) 0.148x 212 | 30" |(76)0.148x21 | 34" | 6475
CMSTC16| 54' | 16 | (50)0.148x 3% | 20" |(58)0.148x3% | 25 4,690 e,
26)0148x2% | 15" | 30)0148x2| 16" | 2490 | FC
CS14 100" | 14 LA
(30) 0131 x 2% | 16" | (36) 0131 x2%| 19" 2,490
(20)0148x2% | 11" |[(22)0148x2%| 13" 1,705
(22) 0131 x2% | 13" | (26)0131x2%| 15" 1,705
12)0148x2% | 7* |(140148x2%| o | 1,030
(14) 0431 x2%%| 9 | (16)0131x212| 9" 1,030

1. See pp. 260-261 for Straps and Ties General Notes.
2. Calculate the connector value for a reduced number of nails as follows:
MNo. of Nails Used

=  xTable Load
Aloweble |Load = o i Nl 1 Tobio

Example: CMSTC16 in DF/SP with 40 nails total.

(Half of the nails in each member being connected)
40 Nails (Used)
50 Nails (Table)
3. See page 268 for alternate nailing and lap splice information.

4. Fasteners: Nail dimensions in the table are listed diameter by length.
See pp. 21-22 for fastener information.

CMST12 | 40" | 12

CMST14 |521%'| 14

CS16 150 | 16

€520 250" 20

Allowable Load = x 4,690 Ib. = 3,752 Ib.

UPDATED 06/01/19

Sheathing not
shown for clarity

Typical CS
Installation as a
Floor-to-Floor Tie
(CMST requires
minimum
(2) 2x studs)

Nails not,
required in
clear span

Provide min.
196" end distance
for CS and CMST

Equal number of
specified nails
in each end

Pk
L e | iew
Z¥ie" typ. %{ryp_
CS16 Hole Pattern
(all other CS straps similar)
.- 2 & 2 -wp.
CMETIA 14 GALGE
n : b-l\ 1% typ.
— 3Ty — o 1'1}141
CMST14 Hole Pattern
(CMST12 similar)
L ‘@: _
-] " -] 2 a 0—7. [
CMSTCIE 16 GAUGE 1f 3
o o -
R |
! fe— & typ—=]
CMSTC16 Hole Pattern

Gauge stamped on part for
easy identification

- Cut length -

Minimum end distance
Strap clear span '—\' is 10x diameter of nail

- {typ.) =
End length End length ———=
Roof sheathing |“

Sub-purlin/stiffener
CMST requires 3x or
(2) 2x minimum

Hanger

i Purfin
Typical (Beam or truss typ.)
Horizontal
CS/CMST L15

Installation

0
=
=
°
c
©
0
Q
©
=
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BEAMBOY V2.2 REPORT

RB1

BEAM PROPERTIES

Beam Length = 16.5 ft.

Moment of Inertia = 393 in*4

Modulus of Elasticity = 1600000 psi

Distance From Neutral Axis to Furthest Fiber = 4.75 in.

LOAD CONFIGURATION

Point Loads

Distributed Loads

Moments

Simple support; 0 ft., Reaction=1300 Ib.
Simple support; 16.5 ft., Reaction=2600 Ib.

MAXIMUM VALUES

Maximum Bending Moment = 8260 Ib.-ft. at x=9.53 ft.
Maximum Bending Stress = 1200 psi at x=9.53 ft.
Maximum Deflection = -0.628 in. at x=8.57 ft.
Maximum Slope = 0.62 degrees at x=16.5 ft.

6/14/2021



BEAMBOY V2.2 REPORT

HDR2

BEAM PROPERTIES

Beam Length = 10 ft.

Moment of Inertia = 111 in*4

Modulus of Elasticity = 1600000 psi

Distance From Neutral Axis to Furthest Fiber = 3.62 in.

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=140 Ib./ft., x=0 ft.; End=353 Ib./ft., x=10 ft.

Moments

Simple support; 0 ft., Reaction=1060 Ib.
Simple support; 10 ft., Reaction=1410 Ib.

MAXIMUM VALUES

Maximum Bending Moment = 3100 Ib.-ft. at x=5.36 ft.
Maximum Bending Stress = 1210 psi at x=5.36 ft.
Maximum Deflection = -0.312 in. at x=5.08 ft.
Maximum Slope = 0.49 degrees at x=10 ft.

6/14/2021
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BEAMBOY V2.2 REPORT

FB2

BEAM PROPERTIES

Beam Length = 8.5 ft.

Moment of Inertia = 375 in*4

Modulus of Elasticity = 2000000 psi

Distance From Neutral Axis to Furthest Fiber = 4.75 in.

LOAD CONFIGURATION

Point Loads

3100 Ib., x=4.25 ft.

Distributed Loads

Start=540 Ib./ft., x=0 ft.; End=540 Ib./ft., x=8.5 ft.
Start=405 Ib./ft., x=0 ft.; End=405 Ib./ft., x=4.25 ft.

Moments

Simple support; 0 ft., Reaction=5130 Ib.
Simple support; 8.5 ft., Reaction=4270 Ib.

MAXIMUM VALUES

Maximum Bending Moment = 13300 Ib.-ft. at x=4.25 ft.
Maximum Bending Stress = 2020 psi at x=4.25 ft.
Maximum Deflection = -0.208 in. at x=4.2 ft.

Maximum Slope = -0.37 degrees at x=0.00085 ft.

3/13/2022



BEAMBOY V2.2 REPORT

HDR5

BEAM PROPERTIES

Beam Length = 4.67 ft.

Moment of Inertia = 250 in*4

Modulus of Elasticity = 1550000 psi

Distance From Neutral Axis to Furthest Fiber = 4.75 in.

LOAD CONFIGURATION

Point Loads

3840 Ib., x=2.33 ft.

Distributed Loads

Start=73 Ib./ft., x=0 ft.; End=73 Ib./ft., x=4.67 ft.

Moments

Simple support; 0 ft., Reaction=2090 Ib.
Simple support; 4.67 ft., Reaction=2090 Ib.

MAXIMUM VALUES

Maximum Bending Moment = 4670 Ib.-ft. at x=2.33 ft.
Maximum Bending Stress = 1070 psi at x=2.33 ft.
Maximum Deflection = -0.0382 in. at x=2.33 ft.
Maximum Slope = -0.118 degrees at x=0.000467 ft.

3/13/2022
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DESIGN PROPERTIES

Allowable Design Properties(!) (100% Load Duration)

Depth
a A 150
LIELDN L CHEL ) e | s | ek | e | o | o | e | e | e | e | e | o
Orientation
TimberStrand® LSL
Moment (ft-1bs) 1,735 2,685 1,780 4,550
13E 3150 Shear (Ihs.) : 4,340 5,455 1,925 7,190
Moment of Inertia (in.*) 24 49 20 111
Weight (plf) 4.5 5.6 5.6 7.4
Moment (ft-1bs) 5,210 7975 | 10,920 | 14,090
1% Shear (lbs) 3,435 4,295 | 5,065 | 5,785
Moment of Inertia (in.4) 125 244 400 597
1.55E Weight (plf) 5.2 6.5 1.7 8.8
’ Moment (ft-Ibs) 10,420 15,955 | 21,840 | 28,180
3 Shear (lbs) 6,870 8,590 | 10,125 | 11,575
Moment of Inertia (in.4) 250 488 800 1,195
Weight (plf) 10.4 13 15.3 17.5
Microllam® LVL
Moment (ft-1bs) 2,125 3,555 5,600 5,885 8,070 8,925 12,130 | 15,555 | 19,375 | 23,580
2.0F %" Shear (Ibs) 1,830 2,410 3,075 3,160 3,740 3,950 4,655 5,320 5,985 6,650
. Moment of Inertia (in.4) 24 56 115 125 208 244 400 597 851 1,167
Weight (plf) 2.8 3.7 47 48 5.1 6.1 71 8.2 9.2 10.2
Parallam® PSL
Moment (ft-1bs) 12,415 | 13,055 | 17,970 | 19,900 | 27,160 | 34,955 | 43,665
3140 Shear (lbs) 6,260 6,430 7,615 8,035 9,475 10,825 | 12,180
Moment of Inertia (in.*) 231 250 415 438 800 1,195 1,701
Weight (plf) 10.1 10.4 12.3 13.0 15.3 17.5 19.7
Moment (ft-1bs) 18,625 | 19,585 | 26,955 | 29,855 | 40,740 | 52,430 @ 65,495
9.0F 514 Shear (Ibs) 9,390 9,645 11,420 | 12,055 | 14,210 @ 16,240 | 18,270
: Moment of Inertia (in.4) 346 375 623 733 1,201 1,792 2,552
Weight (plf) 15.2 15.6 18.5 195 23.0 26.3 29.5
Moment (ft-1hs) 24,830 | 26,115 | 35,940 | 39,805 | 54,325 | 69,905 | 87,325
7 Shear (lbs) 12,520 | 12,855 | 15,225 | 16,070 | 18,945 | 21,655 | 24,360
Moment of Inertia (in.4) 462 500 831 977 1,601 2,389 3,402
Weight (plf) 20.2 20.8 24.6 26.0 30.6 35.0 39.4

(1) For product in beam orientation, unless otherwise noted.

Some sizes may not be available in your region.

P R 0 D U CT Protect product from sun and water
STORAGE

CAUTION:
Wrap is slippery when wet or icy

Align stickers (2x3 or larger)
directly over support blocks

Use support blocks (6x6 or larger)
at 10" on-center to keep bundles
out of mud and water

F11
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Use menu item Settings > Printing & Title Block

to set these five lines of information
for your program.

Title 5' Cantilever Wall w/Slab on Grade Page: 1
Job #: Dsgnr: CRB Date: 2 APR 2019
Description....

Cantilever Retaining Wall w/Slab on Grade

This Wall in File: H:\Retaining Wall Calculations\Retaining Wall - Slab on Grade\cantilever retainin

RetainPro (c) 1987-2017, Build 11.17.11.03
License : KW-06060889 .
License To : Buker Engineering, LLC

Cantilevered Retaining Wall

Code: IBC 2015,ACI 318-14,ACI 530-13

Criteria I

Soil Data I

Retained Height = 5.00 ft Allow Soil Bearing = 2,000.0 psf
. . _ Equivalent Fluid Pressure Method
b he'gh_t e . Active Heel Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00
Height of Soil over Toe = 0.00in ) =
Water height over heel = 0.0 ft Pa§3|ve Eressure B 250.0 psffit
Soil Density, Heel = 110.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore
for passive pressure = 12.00 in
Surcharge Loads Lateral Load Applied to Stem I
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft
Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft
Used for Sliding & Overturning .

- - Load Type = Wind (W)
Axial Load Applied to Stem (Service Level)
Axial Dead Load = 0.0 lbs Wind on Exposed Stem _ 0.0 psf
Axial Live Load = 0.0 Ibs (Strength Level)

Axial Load Eccentricity = 0.0in

Design Summary I

Wall Stability Ratios
Overturning

1.70 OK
Slab Resists All Sliding !

Total Bearing Load = 1,102 lbs

...resultant ecc. = 6.66 in

Soil Pressure @ Toe = 998 psf OK

Soil Pressure @ Heel = 0 psf OK
Allowable = 2,000 psf

Soil Pressure Less Than Allowable

ACI Factored @ Toe = 1,397 psf
ACI Factored @ Heel = 0 psf
Footing Shear @ Toe = 9.4 psi OK
Footing Shear @ Heel = 3.5 psi OK
Allowable = 75.0 psi
Sliding Calcs
Lateral Sliding Force = 595.5 Ibs

Vertical component of active lateral soil pressure IS

NOT considered in the calculation of soil bearing

Adjacent Footing Load

Adjacent Footing Load = 0.0 lbs
Footing Width = 0.00 ft
Eccentricity = 0.00in
Wall to Ftg CL Dist = 0.00 ft
Footing Type Line Load
Base Above/Below Soil 00f
at Back of wall - Oft
Poisson's Ratio = 0.300

Load Factors

Building Code IBC 2015,AClI
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
wind, W 1.000
Seismic, E 1.000

Stem Construction I Bottom
Bar Lap/Emb
Design Height Above Ftg ft= 0.00
Wall Material Above "Ht" = Concrete
Design Method = LRFD
Thickness = 8.00
Rebar Size = # 4
Rebar Spacing = 12.00
Rebar Placed at = Edge
Design Data
fb/FB + fa/Fa = 0.216
Total Force @ Section
Service Level Ibs =
Strength Level Ibs = 700.0
Moment....Actual
Service Level ft-#=
Strength Level ft-#= 1,166.7
Moment.....Allowable = 54126
Shear.....Actual
Service Level psi=
Strength Level psi= 9.3
Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Rebar Depth 'd’ in= 6.25
Masonry Data
f'm psi=
Fs psi=
Solid Grouting =
Modular Ratio 'n' =
Wall Weight psf= 100.0
Short Term Factor =
Equiv. Solid Thick. =
Masonry Block Type = Medium Weight
Masonry Design Method = ASD
Concrete Data
f'c psi=  2,500.0
Fy psi= 60,000.0

F12



Use menu item Settings > Printing & Title Block Title 5' Cantilever Wall w/Slab on Grade Page: 2
to set these five lines of information Job #: Dsgnr: CRB Date: 2 APR 2019

for your program. Description....
Cantilever Retaining Wall w/Slab on Grade

This Wall in File: H:\Retaining Wall Calculations\Retaining Wall - Slab on Grade\cantilever retainin

RetainPro (c) 1987-2017, Build 11.17.11.03 . ..
License : KW-06060889 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : Buker Engineering, LLC

Concrete Stem Rebar Area Details

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0437 in2/ft
(4/13) * As : 0.0583 in2/ft Min Stem T&S Reinf Area 1.056 in2
200bd/fy : 200(12)(6.25)/60000 : 0.25 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
S=========== One layer of : Two layers of :
Required Area : 0.1728 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.2 in2/ft #5@ 19.38 in #5@ 38.75in
Maximum Area : 0.8467 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Dimensions & Strengths I Footing Design Results '
Toe Width = 1.50 ft Toe Heel
Heel Width = 1.08 Factored Pressure = 1,397 0 psf
Total Footing Width = 2.58 Mu' : Upward = 1,216 0 ft-#
Footing Thickness = 10.00 in Mu' : Downward = 169 70 ft-#
. . Mu: Design = 1,047 70 ft-#
Key Width = 0.00in Actual 1-Way Shear = 9.42 3.51 psi
Key Dgpth - 0.00 in Allow 1-Way Shear = 40.00 40.00 psi
Key Distance from Toe = 0.00 1t Toe Reinforcing = None Spec'd
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018

Other Acceptable Sizes & Spacings
Toe: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm
Heel: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm
Key: No key defined

Cover @ Top 2.00 @ Btm= 3.00 in

Min footing T&S reinf Area 0.56 in2
Min footing T&S reinf Area per foot 0.22 in2 #ft
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 11.11in #4@ 22.22 in
#5@ 17.22 in #5@ 34.44 in
#6@ 24.44 in #6@ 48.89 in
Summarz of Overturninc-; & Resisting Forces & Moments I
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
Heel Active Pressure = 595.5 1.94 1,157.9 Soil Over Heel = 229.0 2.37 543.8

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =
* Axial Live Load on Stem =
= Soil Over Toe =
Surcharge Over Toe =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load
Load @ Stem Above Soil

Total T 5955 OTM. m Stem Weight(s) = 550.0 1.83 1,008.3
Earth @ Stem Transitions =
= = Footing Weight = 322.9 1.29 417.0
Resisting/Overturning Ratio = 1.70 Key Weight =
Vertical Loads used for Soil Pressure = 1,101.9 Ibs Vert. Component =
Total = 1,101.9 Ibs R.M.= 1,969.1

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.
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Use menu item Settings > Printing & Title Block Title 5' Cantilever Wall w/Slab on Grade Page: 3
to set these five lines of information Job #_: _ Dsgnr: CRB Date: 2 APR 2019
for your program. Description....

Cantilever Retaining Wall w/Slab on Grade

This Wall in File: H:\Retaining Wall Calculations\Retaining Wall - Slab on Grade\cantilever retainin

RetainPro (c) 1987-2017, Build 11.17.11.03

License : KW-06060889 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : Buker Engineering, LLC

Tilt I
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.059 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe
because the wall would then tend to rotate into the retained soil.

F14



	img001
	img002
	img003
	img004
	img005
	img006
	img007
	img008
	img009
	img010
	img011
	img012



