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Structural Calculations For:

Kahan Spec Home

8613 West Mercer Way
Mercer Island, WA 98040

Prepared for: Brandt Design Group
Job #: 01519-2020-15
Date: November 30, 2020

% SEATTLE 2124 Third Ave, Suite 100, Seattle, WA 98121
ENCIRERING TACOMA 934 Broadway, Suite 100, Tacoma, WA 98402

0 206.443.6212
O 253.284.9470



Criteria Sheet

Project Location:
Street & Number: 8163 West Mercer Way
City: Mercer Islanc State: WA
ZIP: 98040

Codes:

Structural:
Loading:
Wood:
Steel:
Concrete:
Masonry:

IBC 2015
ASCE 7-10
NDS 2015
AISC 360-10

ACI 318-14
TMS 402/602-13

33.284.9470

25

47.5283 N
-122.2325 W

Latitude:
Longitude:

| O 2064436212

|0

Occupancy Category

Seismic Load Summary:

ASCE 7 Table 1.5-1 —

Risk Category: ||

Se:l:vard-Pﬁrk

Analysis Procedure:
Lateral System:

Base Shear

Sps=

Wind Load Summary:

Equivalent Lateral Force Procedure
Light-frame (wood) Walls Sheathed with Wood
Structural Panels Rated for Shear Resistance
R: 6.50 Co= 4 i
V = 17 kips 2= 25
Ss= 1.467 S51= 0.558
0.98 Sp1= 0.56
0.150 1= 1.0

Kubota
Garden

Ce=

Exposu

Dead Loads:

V=110 Rzr=1.00 .;l

re=C

Gene Coulof
Memaorial

Rearh Park
Map data E2020

Roof

Roofing

1/2" Sheathing
Trusses @ 24" oc
Misc./Mech.
Ceiling Finish
Solar Panels

Use

Upper & Main Floor
Finish Floor
3/4" Sheathing

Joists @ 16" oc
Misc./Mech.
Ceiling Finish

Use

Live Loads:

2.5 psf
1.8 psf
2.5 psf
1.5 psf
2.8 psf

15 psf
15 psf

1 psf
2.7 psf
2.2 psf

2 psf
2.8
10.7 psf

12 psf

Snow 25
Floor 40

Soils:

psf
psf

Allowable Bearing 1500

psf

Kahan

Residence

Criteria

STRUCTURAL
ENGINEERING

DATE

PROJ. #

DESIGN

SHEET

11/12/2020

haa

1
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Seismic Design

ASCE 7-10 Seismic Analysis

Equivalent Lateral Force Procedure

Seismic Force Resisting System: Per s |Bearing Wall Systems
Table 12.2-1 ystem:
- Light-frame (wood) Walls Sheathed with Wood Structural Panels Rated for Shear Resistance
ype:
Seismic Design Cat. D
Risk Category 1l I, 11, or lll, or IV per Table 1.5-1
Site Class D per soils report (D assumed, without soils report)
Diaphragm Flexibility Flexible
Qo 25
Ss 1.467 g 2% in 50 yr, Latitude & Longitude lookup
S1 0.558 g 2% in 50 yr, Latitude & Longitude lookup
Ny 240 ft
R 6.50
le 1.0 Table 1.5-2 T, = Cthﬁ Eq.12.8.7
Ca 4
Ct 0.02 Table 12.8-2 Sus = FuSs Eq. 11.4-1
X 0.75 Table 12.8-2 S _ F S E 11 4 2
T 0.22 sec Eq. 12.87 ML= o1 q. 1.4
To 0.11 sec Sps = 2/3Sus Eq. 11.4-3
Is 0.57 sec SDl = 2/3 SMl Eq.11.4-4
k 1.000
Fa 1.00 Table 11.4-1 .= Sps Eq. 12.82
Fv 1.50 Table 11.4-2 (R/I¢)
Sus 147 g Eq. 11.4-1 C = 01 Eq. 12.8-3
S T(R/I¢)
M1 0844 Eq. 11.4-2 ShiT
Cs = # Eq. 12.8-4
S _ e
- g:g: 9 Eq- mj Cs = 0.044Spl, Eq.12.8-5
D1 B . G-
9 d Cs =0.01 Eq. 12.8-5
0.150 Controls |Eq. 12.8-2
Cs 0.396 Eg. 12.8-3 need not exceed, | < I
— k k
0.010 Eq. 12.8-5 or 12.8-6 minimum Cyx = wehi/Y i wehi  Eq.12.8-12
Cs, design 0.150 E. = Z?="Fi/ w, Eq. 12.10-1
Bldg. Weight 113 k px Sixwi PX Cee
Fpr = 0.2Spsl,wyy Eq. 12.10-2
V=CsW 16.7 k Eq. 12.8-1, Strength Level Base Shear Fpy < 0.4SpsloWpy Eq. 12.10-3
V = CsasgWVW 11.7 k Eg. 12.8-1 ASD Base Shear
Vertical Distribution ASD p= 1
Story Shear Diaphragm
Level hy (ft) W, (k) hy (ft) W,h, ASD Force (p not included)
Cuw (%) | Fx(K) | SV (k) | Foxcae | Fpxmin Foxmax | Fpxdesign | Y=Fpx/Fx
3 24.0 50 24.0 1200 0.620 7.3 7.3 7.3 6.8 13.7 7.3 1.00
2 12.0 61 12.0 736 0.380 4.5 11.7 6.5 8.4 16.8 8.4 1.88
b1 111.3 1936 11.7
Kahan Residence DATE 11/12/2020
Seismic Criteria PROJ.# 01519-2020-15
STRUCTURAL DESIGN haa
ENGINEERING
SHEET 2

| © 2064436212
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Wind Design - MWFRS
ASCE 7-10 Chapter 27 - Directional Procedure
Design Method | ASD | Location and Building Dimensions
Calculate Kzt?| No
Wind Coefficients Kzt 1.00
Exposure | C Roof Type| Gable
V=110 mph Roof Angle - Transverse Dir 26 degrees
Kq4=10.85 Table 26.6-1 Roof Angle - Long Dir 26 degrees
Ky=10.94 Table 27.3-1 Ground to top of roof 28 ft
G=/0.85 26.9.4 Bot of roof to top of roof 8.5 ft
Mean Roof Height, h|  23.75 |t
Short Plan Dimension 30 ft
Transverse Wind Pressures Long Plan Dimension 60 ft
L/B =0.50 h/L=0.79 Parapet ?| No
Pressure Coefficients from Figure 27.4-1: Ground to top of parapet ft
Bldg Face Co Average Parapet Height ft
Windward Wall 0.8 Ht of 2nd Level Above Grade 15 ft
Leeward Wall -0.50
Windward Roof -0.39/0.11 Velocity Pressure at Mean
Leeward Roof -0.60 Roof Height, g, = 2+© psf
Wall Pressures (Unfactored): ASD Roof Pressures (Unfactored) ASD E E
Ht Rz 9z Fuw walls Flwwalls Paiis (PST] | Windward Horiz Proj E(; ?Jt
015 085 7238 15.22 T0.46 547 Max Min  Leeward | (psf) @ r
15-20 0.9 23.70 16.11 10.46 15.95 2.2 -8.1 -12.6 4.80 -
20-25 0.94 24.75 16.83 10.46 16.38 5
25-30 0.98 25.80 17.55 10.46 16.81 i
30-40 1.04 27.38 18.62 10.46 17.45 p
41-50 1.09 28.70 19.52 10.46 17.99
51-60 1.13 29.75 20.23 10.46 18.42
61-70 117 30.81 20.95 10.46 18.85
71-80 1.21 31.86 21.66 10.46 19.28
81-90 1.24 32.65 22.20 10.46 19.60
91-100 1.26 33.18 22.56 10.46 19.81 E
%
Longitudinal Wind Pressures :
L/B=200  hiL=040 2
Pressure Coefficients from Figure 27.4-1: g
Bldg Face Co ]
Windward Wall 0.8
Leeward Wall -0.30
Windward Roof -0.25/0.24
Leeward Roof -0.60
Wall Pressures (Unfactored): ASD Roof Pressures (Unfactored) ASD
Ht K, 9z Puow walis Phuwalls Puans (Psf) Windward Horiz Proj
- Leeward
0-15, 0.85 22.38 15.22 6.28 12.90 Max Min (psf)
15-20 0.9 23.70 16.11 6.28 13.44 5.1 -5.2 -12.6 4.80
20-25 0.94 24.75 16.83 6.28 13.86
25-30 0.98 25.80 17.55 6.28 14.29
30-40 1.04 27.38 18.62 6.28 14.94
41-50 1.09 28.70 19.52 6.28 15.48
51-60 1.13 29.75 20.23 6.28 15.91
61-70 117 30.81 20.95 6.28 16.34
71-80 1.21 31.86 21.66 6.28 16.77
81-90 1.24 32.65 22.20 6.28 17.09
91-100 1.26 33.18 22.56 6.28 17.30
Kahan Residence DATE 11/12/2020
Wind Criteria PROJ. # _ 01519-2020-15
STRUCTURAL
ENGINEERING DESIGN haa

SHEET 3
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Lateral Design
Wind Pressure Distribution

Seismic Story Shear

Add brick to seismic weight:

SWENSON SAY FAGET

4.8 psf :8 -
- = -brick= *i * * =
15.95 psf 103 plf 7.3+0.3=7.6 k Vs-brick= 0.7*0.15*15psf*200 = 0.3k
7.75'
+ = _bri s *| * % -
15.41 psf 153 plf 4.7+0.5=5.2 k Vs-brick= 0.7*0.15*40psf*303 = 0.5k
11.75'
Total Base Shear = 13.9 k
i 29'-10" 30'-6" ‘J(
N-S Direction
— =
—
wy, = 103 plf 6'_9"ﬂ EID
Roof We= 8.1k (SPLIT 70/30) =
1 _
4 208 4 305 1 )
V() [W/E] 1528 3.1/41  1.6/1.2 YR >
L(ft) [act/red] 13.6 18.1 13.5 ©
v(plf) 206 227 148 6-_10-3]
sSwW W6 W6 w6
oT(k) 1.6 1.2 1.1 =
HD CS16 Cs16 CS16 e
o
h=7.75' N
h/2=3.875' <T>
h/3.5=2.21"
J( 11'-1"** 29'-10" 306" i
Floor 1.5‘1/’2.8 3.1/11,.1 1.$/1.2 , i
.—*_.
j, l j, j, w,, = 153 plf =
W= 5.8k o
| 2E3'-9" o
Tt e § ws w(SPLlT 15/60/25) Ay e S
V(K) [WIE] 38/5.4  7.7/6.6  3.9/1.9 i
L(ft) [act/red] 6.67/4.31 36.9 22.6 ——T
v(plf) 1253 209 173 4
Sw 2W2-10 w6 W6 ~
OT(K) 7.25 2.2 i S
HD HDUS8 HDU2 - :
2OT(k) 8.8 34 1.1 EE'-ll“ E— R
$HD HDU11  HDU4 HDU2 | L-red=1.63 o N
o _ﬁkAJL.
—
*
Deck:
Veq deck = 0.9k L '
w=0.9/11.1 = 78plf L] h=10.5 . N
M-deck= 4.7kit g?‘”“he"er ge h/2=5.25 @
M/d = 6.5kft/29ft = 163lbs --> DTT2z ~ d'aPnragm h/3.5=3'
Kahan Spec Home 11/17/20
PROJECT H DATE
Lateral Design 01519-2020-15
PROJ. #
STRUCTURAL - haa
ENGINEERING DESIGN 5

SHEET

| O 2064436212
| © 253.284.9470

2124 Third Ave, Suite 100, Seattle, WA 98121
934 Broadway, Suite 100, Tacorma, WA 98402
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Lateral Design
Wind Pressure Distribution

Seismic Story Shear

Add brick to seismic weight:

SWENSON SAY FAGET

4.8 psf :8 e
- = -brick= *i *, * =
15.95 psf 103 plf 7.3+0.8=8.1 k Vs-brick= 0.7*0.15*40psf*200 = 0.84k
7.75"
+ = _bri s *| * % -
15.41 psf 153 plf 4.5+1.3=5.8 k Vs-brick= 0.7*0.15*40psf*303 = 1.27k
11.75'
Total Base Shear =13.9 k
111'-10'1
E-W Direction —
wy, = 103 plf
Roof W, = 8.1k/54'=150 plf Ry
o
™
\II \II 5.7" 4o
' f 4
4 228 4 a2 tg._7.. T
V(K) [W/E] 1217 2.8/41  16/23 T
L(ft) [act/red] 25 11.83 .
v(plf) 68 194 .9
SW w6 w6 S
OT(K) - 15 ‘ o
HD - CS16 |
b = fHoat ™ 1
3-4"5-9"  3-4" 44"
USE FTAO TO REDUCE e il h=7.75' N
HDS - SEE ATTACHED
SPREADSHEET h/2=3.875'
h/3.5=2.21"
L-red=2.01'
3-3"5-6"
Floor 1.21’1.7 2.8/‘11,.1 l.‘(li’/2.3 % &
Wy, = 153 plf
\|, \|, l We= 5.8/54 |
Y 28 § sz 4 O7PI :
V(K) [WIE] 15/15  6.9/7.0  4.0/4.0 o
L(ft) [act/red] 75 8 8.75/7.5
v(plf) 200 875 533 50"
SW w6 2w3 w2
oT(K) - 8.5 48
HD - HDU11 HDU4 o
TOT(K) - 9.7 6.3 . ‘-,'
SHD - HDU11  HDU8 36' conc. N
basement wall | J
assume half of
2.9K/2.9K L !
lateral load at h=10.5 . N
gridline 5 to wood h/2=5.25 @
sw (h~4") h/3.5=3'
Kahan Spec Home 11/17/20
PROJECT ; DATE
Lateral Design 01519-2020-15
PROJ. #
STRUCTURAL = haa
ENGINEERING DESIGN 5

SHEET

| O 2064436212
| © 253.284.9470

2124 Third Ave, Suite 100, Seattle, WA 98121
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Lateral Design

Lateral continuity at roof:

Drag load into middle line of
shearwalls:

Awest/Atotal = 70%
Veq=4.1k*.7=2.9k*omega = 7.2k
Provide HDUS8

Drag load into 2W3 shearwall
Awest/Atotal = 75%
Veq=7k*.75=5.3k*omega = 13.1k
Provide HDU14

At steel beam: 13.1k/30ft * 18ft = 7.8k
Provide HDUS8

Drag load into middle line of
shearwalls:

Awest/Atotal = 60%
Veq=4.1k*.6=2.5k*omega = 6.2k
Provide HDUS8

SWENSON SAY FAGET

Kahan Spec Home

PROJECT | ateral Design

STRUCTURAL

ENGINEERING

11/17/20
DATE
01519-2020-15
PROJ. #
haa
DESIGN
7
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| O 2064436212
| © 253.284.9470
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Force

Transter Around Openings Calculator

Project Information

Code: IBC Date: 11/17/2020
Designer: HAA
Client: Brandt
Project: Kahan Spec Home
Wall Line: Gridline 3 - Roof
L1(ft) Lol(ft) L2(ft) Lo2(ft) L3(ft)
Vi)
2
L
~£z
E
2
Lwan(ft)
Shear Wall Calculation Variables
V| 4100 Ibf‘ Opening 1 Opening 2 Adj. Factor Method = 2bs/h
L1 9.58 ft. hal 0.83 ft. ha2 0.83 ft Wall Pier Aspect Ratio Adj. Factor
12| 5.58 ft| hol 5.50 ft ho2 5.50 ft Pl=hol/ll= 057 N/A
L3 4.17 ft hbl 1.42 ft hb2 1.42 ft P2=ho2/L2= 0.99 N/A
hai 7.75 ft Lol 6.00 ft 2[ 6.00ft] P3=ho3/L3= 132 N/A
Lyall 31.33ft
1. Hold-down forces: H = Vh.y/Lyan 1014 Ibf 6. Unit shear beside opening
2. Unit shear above + below opening V1= (V/L)(L1+T1)/L1 = 183 plf
First opening: val = vbl = H/(hal+hbl) = 451 plf V2 = (V/L)(T2+L2+T3)/L2 = 263 plf
Second opening: va2 = vb2 = H/(ha2+hb2) = 451 plf V3 = (V/L)(T4+L3)/L3 = 211 plf
Check VI*L1+V2*L2+V3*L3=V? 4100 Ibf OK
3. Total boundary force above + below openings
First opening: 01 =valx (Lol) = 2705 Ibf 7. Resistance to corner forces
Second opening: 02 =va2 x (Lo2) = 2705 Ibf R1=V1*L1= 1750 Ibf
R2=V2*L12= 1469 Ibf
4. Corner forces R3=V3*13= 882 Ibf
F1=01(L1)/(L1+L2) = 1709 Ibf
F2=01(L2)/(L1+L2) = 995 Ibf 8. Difference corner force + resistance
F3 = 02(L2)/(L2+L3) = 1548 |bf R1-F1= 41 Ibf
F4 = 02(L3)/(L2+L3) = 1157 Ibf R2-F2-F3 = -1075 Ibf
R3-F4 = -275 Ibf
5. Tributary length of openings
T1=(L1*Lol)/(L1+L2) = 3.79 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 221t vel = (R1-F1)/L1 = 4 plf
T3 = (L2*L02)/(L2+L3) = 3.43 ft ve2 = (R2-F2-F3)/L2 = -193 plf
T4 = (L3*L02)/(L2+L3) = 2.57 ft ve3 = (R3-F4)/L3 = -66 plf
RN
= = = = = =
——————————— — —— —
H(lb) Viman H(lb)
Check Summary of Shear Values for Two Openings
Line 1: vc1(hal+hb1)+V1(hol)=H? 10 1005 1014 Ibf
Line 2: val(hal+hb1)-vcl(hal+hb1)-V1(ho1)=0? 1014 10 1005 0
Line 3: vc2(hal+hb1)+V2(hol)-val(hal+hb1)=0? -433 1448 1014 0
Line 4: va2(ha2+hb2)-V2(ho2)-vc2(ha2+hb2)=0? 1014 1448 -433 0
Line 5: va2(ha2+hb2)-vc3(ha2+hb2)-V3(ho2)=0? 1014 -148 1163 0
Line 6: vc3(ha2+hb2)+ V3(ho2) = H? -148 1163 1014 Ibf
Design Summary
Req. Sheathing Capacity 451 plf 4-Term Deflection 3-Term Deflection
Req. Strap Force| 1709 Ibf 4-Term Story Drift % 3-Term Story Drift %
Req. HD Force| 1014 Ibf See Page 2 See Page 3

APA Disclaimer

The information contained herein is intended for use as @ resource To aid in the shear wall design based on APA = The Engineered Wood Association’s testing and inowiedge of wood-fromed sfiear wall system design
utilizing the force transfer around openings (FTAQ) methodology. Neither APA, nor its member manufocturers, moke gny warrondy, expressed or impiied, or assume ony legal liability or responsibifity for the accurocy, use,
apptication of, and/or reference to opinions, findings, conciusions, or recommendations included in this calcwigtor. Consuit your local jurisdiction or design professional fo gssure complionce with code, construction, ond

performance requirements. Because APA has no control over quality of workmanship er the conditions under which engineered wood products are used, it cannot accept ibility of product perf & o designs a5
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
BYAPAIS D BY THE LL5. COPYRIGHT LAWS.

page 8



Project Information

Code: IBC Date: 11/17/2020
Designer: HAA

Client: Brandt

Project: Kahan Spec Home

Wall Line: Gridline 3 - Roof

Shear Wall Deflection Calculation Variables

Sheathing: Wood End Post Values: Nail Type:
Plywood Sheathing Material Species: hem fir
15/32 Performance Category E:‘ 1.30E+06 |(psi)
APA Rated Sheathing Grade Qty Stud Size Nail Spacing:
Dimensions: 2 2x6 HD Capacity:
Gt Override A: 16.5 (in.z) HD Deflection:
Ga Overide A Override: (in.z)
Four-Term Equation Deflection Check
3
= "8.‘::;% + LGQ{ +0.75he, + da% (Equation 23-2)
Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R
Sheathing: 15/32 15/32 15/32 15/32 15/32 15/32
Nail:| 8d common 8d common | 8d common 8d common | 8d common 8d common
Vasd? 183 183 263 263 211 211 (plf)
Vatrength: 261 261 376 376 302 302 (plf)
E:| 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06  |(psi)
h: 7.75 6.33 6.33 6.33 6.33 7.75 (ft)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.%)
Gt: 27,000 27,000 27,000 27,000 27,000 27,000  ((Ibf/in.)
Nail Spacing: 6 6 6 6 6 6 (in.)
Vn: 130 130 188 188 151 151 (plf)
e: 0.0092 0.0092 0.0278 0.0278 0.0144 0.0144  |(in.)
b: 9.58 9.58 5.58 5.58 417 4.17 (ft)
HD Capacity: 1705 1705 1705 1705 1705 1705 (Ibf)
HD Defl: (in.)
Check Total Deflection of Wall System
Pier 1 (left) Pier 1 (right)
Term1 Term 2 Term 3 Term 4 Term1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2
0.005 0.075 0.054 0.003 0.061 0.044
Sum 0.133 Sum 0.108
Pier 2 (left) Pier 2 (right)
Term1 Term 2 Term 3 Term 4 Term1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2
0.006 0.088 0.132 0.006 0.088 0.132
Sum 0.227 Sum 0.227
Pier 3 (left) Pier 3 (right)
Term1 Term 2 Term 3 Term 4 Term1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2
0.007 0.071 0.068 0.013 0.087 0.083
Sum 0.146 Sum 0.183

APA Disclaimer

8d common

Pier 1
6
1705

(penny weight)

Pier 3
6
1705

Total
Defl.

(in.)
(Ibf)

(in.)

(in.)
%drift

The information contained herein is intended for use as @ resource To aid in the shear wall design based on APA = The Engineered Wood Association’s testing and inowiedge of wood-fromed sfiear wall system design
utilizing the force transfer around openings (FTAQ} methodology. Neither APA, nor its member manufocturers, make any warranty, expressed or implied, or assume any legol liokility or responsibility for the accurocy, use,
apptication of, and/or reference to opinions, findings, conciusions, or recommendations included in this calcwigtor. Consuit your local jurisdiction or design professional fo gssure complionce with code, construction, ond
performance requirements. Because APA has no controd over quality of workmanship or the conditions under which engineered wood products are used, it cannot accept responsibility of product performance or designs a5
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
D BY THE LL.5. COPYRIGHT LAWS.

Y BY APA IS

page 9



Project Information

Code: IBC Date: 11/17/2020
Designer: HAA

Client: Brandt

Project: Kahan Spec Home

Wall Line: Gridline 3 - Roof

Three-Term Equation Deflection Check

8vh? vh hA

- 3
%= EAb * 1000G, © b B
Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R
Sheathing:|  15/32 15/32 15/32 15/32 15/32 15/32
Nail:| 8d common 8d common | 8d common 8d common | 8d common 8d common
Vaed: 183 183 263 263 211 211 (plf)
Vtrength! 261 261 376 376 302 302 (plf)
E:| 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 |(psi)
h: 7.75 6.33 6.33 6.33 6.33 7.75 (ft)
A 16.5 16.5 16.5 16.5 16.5 16.5 (in%)
Ga: 10.0 10.0 10.0 10.0 10.0 10.0 (kips/in.)
b: 9.58 9.58 5.58 5.58 4.17 4.17 (ft)
HD Capacity: 1705 1705 1705 1705 1705 1705 (Ibf)
HD Defl: (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
0.005 0.202 0.003 0.165
Sum 0.207 Sum 0.168
Pier 2 (left) Pier 2 (right) Total
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3 Defl.
Bending Shear Fastener Bending Shear Fastener (in.)
0.006 0.238 0.006 0.238 %drift
Sum 0.244 Sum 0.244
Pier 3 (left) Pier 3 (right)
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener
0.007 0.191 0.013 0.234
Sum 0.198 Sum 0.247

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.

APA Disclaimer

The information contained herein is intended for use as o résource to aid in the shear wall design based on APA - The Engineered Wood Association’s testing ond knowledge of wood-framed shear wall system design
utilizing the force transfer around openings (FTAQ} methodology. Neither APA, nor its member manufocturers, make any warranty, expressed or implied, or assume any legol liokility or responsibility for the accurocy, use,
application of, and/or reference to opinions, findings, conciusions, or recommendations inciuged in this calewiator. Consuit your local jurisdiction or design professional to gssure complionce with code, construction, ond
performance requirements. Because APA has no controd over quality of workmanship or the conditions under which engineered wood products are used, it cannot accept responsibility of product performance or designs a5
getually constructed. ©2018 APA - THE ENGINEERED WOOD ASSOCIATION - ALL RIGHTS RESERVED - ANY COPYING, MODIFICATION. DISTRIBUTION, OR OTHER USE OF THIS PUBLICATION OTHER THAN AS EXPRESSLY

) BY APA IS D BY THE LL.5. COPYRIGHT LAWS.
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Gravity Design

SWENSON SAY FAGET

Roof Framing
B1
L=9' f,= 987 psi Key plan
w= 600 plf f,= 81 psi
R=2.7k A=0.125"
M= 6.1 k-ft L/861
4x12
B2
L=11" f,= 1147 psi
w= 600 plf f,= 93 psi @|
R=3.3k A=0.171"
M= 9.1 k-ft L/770
GL 3-1/8X13-1/2 I ]
|_
B3 | o
L= 18 f,= 1902 psi @
w= 460 plf f,= 283 psi @
P=6.9 k (@ 71t A=0.16"
R=6.4k L/668
M= 11.9 k-ft
GL 3.125x12
Kahan Spec Home 11/17/20
PROECT Gravity Design o 01519-2020-15
PROJ. #
STRUCTURAL § haa
ENGINEERING DESIGN »

SHEET
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| © 253.284.9470
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Gravity Design

Upper Floor Framing

Key plan

SWENSON SAY FAGET

Bl
L= 23 w= 69 plf Rxn= 0.8 k (12)
14" TJI 360 @ 16" oc @ q
B2 ®
L=22.5' DCRy: 0.85 @
R=8.7k A= 0.65" ‘i
M=49.4 k-ft  L/414 @| @ ©
W12x26 @
B3 ®
L= 30' DCR,= 0.68
wil= 69 plf DCR,= 0.10 =9
w2 = 286 plf A=0.77"
P=8.7 k (@ 17) L/466
P=3.0k (@31)
B7 w/ QOT
R=8.74k REEEEE
M= 86 K-ft L=9 f,= 1922 psi
wl= 546 plf f,= 199 psi
W12x65 w2 = 1146 plf A=0.19"
B R=7.8k
L= 11" f,= 1238 psi M= 18.3 k-ft
wr78.pif 1 h= 103 e LSL 3-1/2x14
R=4.3k A=0.21" ===
M=11.8k-ft  L/637 B8
LSL 3-1/2x14 L=6' f,= 1097 psi
wl= 169 plf f,= 115 psi
B5 w2 = 169 plf A= 0.05'
L=11' f,= 1041 psi ;f g:’; i @375 1/1435
w= 984 plf f,= 87 psi T
R=5.4 k A=0.17" M= 6.7 k-ft
M=14.9k-ft  L/758 4x12
LVL (3) 1-3/4x14 B9
B6 L=9.5' f,= 2494 psi
_SEE ATTACHED wr J058 pif =187 psl
GL5-1/8x16-1/2 R=5.0k A=0.36
M=11.9kft  L/319
8L GL 3-1/8x10-1/2
L=9' f,= 1083 psi
wl= 546 plf f,= 117 psi B10
w2 = 1146 plf A=0.12" L= 115 f,= 784 psi
;Z f—,i :i(@ i L/989 w= 125 pif f,= 53 psi
M= 10.3 k-ft R=0.7k A=0.21"
M= 2.1 k-ft L/649
LSL 3-1/2x14
2x12@16"0C
Kahan Spec Home 11/17/20
Y - - DATE
PROJEC Gr&Vlty DeS|gn ) 01519-2020-15
PROJ. #
STRUCTURAL = haa
ENGINEERING DESIGN s
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Gravity Design

Upper Floor (Cont.)

B11l

L=10' f,= 848 psi
w= 443 plf f,= 55 psi
R=2.2k A=0.17"

M= 5.5 k-ft L/698
6x10 DF No.1

B12

L=9' f,= 1063 psi
w= 230 plf f,= 62 psi
R=1.0k A=0.27"
M= 2.3 k-ft L/394

(2) 2x8

SWENSON SAY FAGET

STRUCTURAL
ENGINEERING

Kahan Spec Home
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"BEAMANAL.xIs" Program

Version 2.0
SINGLE-SPAN BEAM ANALYSIS
For Simple, Propped, Fixed, or Cantilever Beams
Job Name: |Kahan Subject: |Upper Floor Beam 6
Job Number: [01519-2020-15 Originator: |haa | Checker: |
Input Data: c
e
Beam Data: - Simple Beam A b
Span Type?| Simple 24 a 1
Span, L=[ 15.0000 |t - Propped Beam 2 +P ///// +M +we
Modulus, E = 1800 [ksi 3 B +wb { | b
Inertia, | =| 1918512 [inra N FredBeam ¥ 1111 11 W
A K J/ A
[ E,l L
Beam Loadings: Cantilever Beam VR L > X RR
Full Uniform: Nomenclature
w=[ 09836 Jkpsit
Start End Results:
Distributed: b (it Wb (kips/ft.) e (ft.) We (kips/ft.) Reactions:
#1:[ 0.0000 0.6000 2.0000 0.6000 RL=[ 11.877k RR=| 11.88k
#2:[ 11.0000 0.6000 15.0000 | 0.6000 ML = N.A. MR = N.A.
#3: Maximum Moments:
#4: +M(max) =| 38.95 ft-k @x=| 8.11ft.
#5: -M(max) =[  0.00 ft-k @x=| 0.00 ft.
#6: Maximum Deflections:
#: -A(max) =| -0.471in. @x=| 7.59ft.
#8: +A(max) =[ 0.000 in. @x=| 0.00 ft.
A(ratio) = L/382
Point Loads: a (ft.) P (kips) .
#1:[ 2.0000 | 270 o Shear Diadram
#2:[ 11.0000 2.70
#3: 10.0
#4:
#5: 5 50
#6:| 11.0000 000 |2
#
#9:
#10: 100
#11:
#12: -15.0
#13: x (ft)
#14: 45.0 Moment Diagram
3
5, 30.0
Moments: C (ft.) M (ft-kips) | 250
#1: E Ta0
#2: 2%
#3: O T T L e e e o ¢ & 6 & o o s s s oo s Lo e
#4: Sl s s i idcoenrleoosssddo s s
x (ft.)

page 15
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"BEAMANAL.xIs" Program

Version 2.0
SINGLE-SPAN BEAM ANALYSIS
For Simple, Propped, Fixed, or Cantilever Beams
Job Name: |Kahan Subject: |Upper Floor Beam 6
Job Number: [01519-2020-15 Originator: |haa | Checker: |
Input Data: c
e
Beam Data: - Simple Beam A b
Span Type?| Simple 24 a 1
Span, L=[ 15.0000 |t - Propped Beam 2 +P ///// +M +we
Modulus, E = 1800 [ksi 3 B +wb { | b
Inertia, | =| 1918512 [inra N FredBeam ¥ 1117 11 W
A K J/ A
[ E,l L
Beam Loadings: Cantilever Beam VR L > X RR
Full Uniform: Nomenclature
w=[ 09836 Jkpsit
Start End Results:
Distributed: b (it Wb (kips/ft.) e (ft.) We (kips/ft.) Reactions:
#1:[ 0.0000 0.6000 2.0000 0.6000 RL=| 12944 k RR=| 14.81k
#2:[ 11.0000 0.6000 15.0000 | 0.6000 ML = N.A. MR = N.A.
#3: Maximum Moments:
#4: +M(max) =| 48.18 ft-k @x=| 9.19ft.
#5: -M(max) =[  0.00 ft-k @x=| 0.00 ft.
#6: Maximum Deflections:
#7: -A(max) =| -0.573in. @x=| 7.73ft.
#8: +A(max) =[ 0.000 in. @x=| 0.00ft.
A(ratio) = L/314
Point Loads: a (ft.) P (kips) .
#1:[ 2.0000 | 270 o Shear Diadram
#2:[ 11.0000 2.70
#3: 10.0
#4: 5.0 4
#5: m
omega*ot: 11.0000 4.00 g Ooggggsggggao
#7: 5_5.0550'%(\1'6#'10'@&00'
#8: &
#9: -10.0
#10:
-15.0
#11:
#12: -20.0
#13: x (ft)
#14: 600 Moment Diagram
#15: gso.o
: : 40.0
Moments: C (it M (ftkips) | =500
#1: g 20.0
#2: s 100
#3: O T T L e e o e & 6 & o o s s s oo s Lo e
#4: Sl s s i idcoenrleoosssddo s s
x (ft.)
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Gravity Design

Main Floor Framing

Bl

L= 12"
w= 286 plf

f,= 1078 psi

f,= 86 psi

P=3.0k (@ mid-span) A=0.17"

R=3.1k
M= 10.3 k-ft

L/825

LSL 3-1/2x14

Key plan

SWENSON SAY FAGET

= ©
L=22.5 DCRy: 0.85
w= 780 plf DCR,: 0.16
R=8.7 k A= 0.65"
M= 49.4 k-ft L/414 @ @
W12x26
B3
L=11 f,= 1238 psi
w= 780 plf f,= 103 psi
R=4.3k A=0.21"
M= 11.8 k-ft L/637
LSL 3-1/2x14
B4
L=¢6' f,= 689 psi
w= 546 plf f,= 66 psi
R=1.6 k A=0.06"
M= 2.5 k-ft L/1163
(2) 2x10
B5
L=12' f,= 1837 psi
w= 540 plf f,= 170 psi
P=5.5k (@9.25) A=0.36"
R=7.5k L/405
M= 18.8 k-ft
GL 5-1/8x12
Kahan Spec Home 11/17/20
PROJECT Gravity Design DATE 01510.2020-15
PROJ. #
STRUCTURAL — haa
ENGINEERING DESIGN 17
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Column Buckling Calculations

NDS 2015
Column Geometry Data Column Stability Factor Calculation
Hem-Fir #2 Studs Strong Axis Weak Axis
Hem-Fir Plates Bracing Fceq 2624 |psi Fce; 980 |psi
b 5.5(in No Brace | |Fc*4 1300 |psi Fc*, 1300|psi
d 9lin No Brace Fce,/Fc™ 2.019 Fce,/Fc*, 0.754
Ley 9.10|ft Cpy 0.869 Cp, 0.587
Le; 9.10|ft
I€pending 8|ft Beam Stability Factor Calculation
Strong Axis Weak Axis
Column Design Values Bearing Fbe, 19747 |psi Fbe; 42,258 |psi
Fo 850 |psi Area Fb'y 850 |psi Fb'y 850 |psi
Fe 1300 |psi Increase | |Fbe+/Fb 23.2 Fbe,/Fb’; 50
E'min 470 |ksi No le 8.0|ft
Fcperp 405 |psi CL, 1.00
cb 1.00
Adjusted Allowable Stresses
Column Loading Strong Axis Weak Axis
P 18566 |Ibs FC 1129|psi FC> 763 |psi
W, 0|plf Fb'y 848 |psi Fb’, 850 |psi
M1 0|ft-lbs
W, 0|plf Imposed Column Stresses
M2 0|ft-lbs Strong Axis Weak Axis
fc, 375|psi fc, 375|psi
Flexural Stress Adjustment Factors b, 0|psi b, 0|psi
Rool/EQ /' Wind - Cp 1.00
Size Factor - C¢ 1.00 Perpendicular to Grain Stress Check fcp/Fcp = 375/405 |OK
Repetitve - U, 1.00 Slenderness Check le/d 12|0K
Slenderness Check le/b 200K
Compressive Parallel Adjustment Factors
Rgof/EQ /Wind - Cp 1.00 M (f 2 fi .
Size Factor - Cr LY (E'j +Fi;1'[l—ﬁ/Fl-51] +Fi;z'[l—ﬁ/Fl-Ez—(ﬁ;1/Fi;ﬂ)] =10
Other Fa-ctors (2) f_c e ( fe;_1 } Lo
Visually Graded Lumber Fogn For
c | 0.8
Solid Column @ Lo for foz < 1.0
Kf | 1 Foo 'Fpy' "Fpp'
Column: Pinned Pinned |Allowable Stress Interaction Formula 0.49/0K |
Ke \ 1
Project: C1 - Main Floor Column Date: 11/25/2020
AL Project#  01519-2020-15
2124 Third Avenue . Suite 100 . Seattle . WA 98121 Design: haa
www.swensonsayfaget.com
Office: 206.443.6212 Sheet: 18

Fax: 206.443.4870




Column Buckling Calculations

NDS 2015
Column Geometry Data Column Stability Factor Calculation
6X Posts Doug Fir - Larch #1 Strong Axis Weak Axis
Other Bracing Fceq 908 |psi Fce; 908 |psi
b 5.5(in No Brace | |Fc*4 1000 |psi Fc*, 1000 |psi
d 5.5(in No Brace Fce,/Fc™ 0.908 Fce,/Fc*, 0.908
Ley 10.50|ft Cpy 0.657 Cp, 0.657
Le, 10.50ft
I€pending 8|ft Beam Stability Factor Calculation
Strong Axis Weak Axis
Column Design Values Bearing Fbe, 39875 |psi Fbe; 16,878 |psi
Fo 1200 | psi Area Fb'y 1200 |psi Fb'y 1200 |psi
Fe 1000 |psi Increase | |Fbe+/Fb 33.2 Fbe,/Fb’; 14
E'min 580 | ksi No le 8.0|ft
Fcperp 650 |psi CL, 1.00
cb 1.00
Adjusted Allowable Stresses
Column Loading Strong Axis Weak Axis
P 11428 |Ibs FC 657 |psi FC> 657 |psi
W 0|pif Fb', 1200 |psi Fb', 1200 |psi
M1 0|ft-lbs
W, 0|plf Imposed Column Stresses
M2 0|ft-lbs Strong Axis Weak Axis
fc, 378|psi fc, 378|psi
Flexural Stress Adjustment Factors b, 0|psi b, 0|psi
Rool/EQ /' Wind - Cp 1.00
Size Factor - C¢ 1.00 Perpendicular to Grain Stress Check fcp/Fcp = 378/650 |OK
Repetitve - U, 1.00 Slenderness Check le/d 23|0K
Slenderness Check le/b 230K
Compressive Parallel Adjustment Factors
Rgof/EQ /Wind - Cp 1.00 M (f 2 fi .
Size Factor - Cr LY (E'j +Fi;1'[l—ﬁ/Fl-51] +Fi;z'[l—ﬁ/Fl-Ez—(ﬁ;1/Fi;ﬂ)] =10
Other Factors (2) f_c e fe;_1 } e
Visually Graded Lumber Fogn For
c | 0.8
Solid Column @ Lo for foz < 1.0
Kf | 1 Foo 'Fpy' "Fpp'
Column: Pinned Pinned |Allowable Stress Interaction Formula 0.58/0K |
Ke \ 1
Project: C2- Main floor deck post Date: 11/25/2020
AL Project#  01519-2020-15
2124 Third Avenue . Suite 100 . Seattle . WA 98121 Design: haa
www.swensonsayfaget.com
Office: 206.443.6212 Sheet: 19

Fax:

206.443.4870




Gravity Design

Drilled pier design:

Calculate required depth into hard silt using
skin friction (ignore end bearing):
Qallowable = fs-allowable * Asurface

fs-allowable = 900psf

Q-2ft dia = (900psf)(rrdh) = 5.7h (KIf*ft)
Q-3ft dia = (900psf)(Tr*3ft*h) = 8.5h (KIf*ft)

Weight of pier(assuming 25ft length):
Wt-2ft dia. = 12 k
Wi-3ft dia. = 26.5k

Worst case column load @ basement:
P= 45k+26.5k < 8.5h

h>8.4ft

h = 10ft, add weight of pier and recheck:
P= 45k+26.5k+10.6k

h>9.6'

Provide 36"@ w/ 10ft embed

Worst case load (deck/interior pier)
P=18k+12k < 5.7h

h>523ft

h = 6ft, add weight of pier and recheck:
P= 18k+12k+2.8k=32.8k

h>5.75'

Provide 24"g w/ 6ft embed

into hard silt into hard silt
Size welded headed studs at piles:
5/8"g x 6" stud shear capacity = 10k
Shoring pile spacing: S=8"-0"
g (1)) wisasi
%} X i ¥ e S*wf/2=18k/pile
e MR/, # of studs required/pile = 18/10
S=4'7" ""/“%ﬁ, AT Y = 1.8 -->2studs per pile
Wf=6.2Kf Id
S*wf/2=14.3k/pile e N~ | Shesai corner: 30k --> min (3) studs
# of studs & 9. 1 ;
required/pile = \ R = =) 3 corner: 38k --> min (4) studs

14.3/10=1.4 Y S o S I
-->2studs per pile === \
corner: 45k --> min (5) studs

Provide 5/8"g x 6" studs at 12" oc

SWENSON SAY FAGET
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 11/30/2020
File: K:\2020\01519-2020-15 Kahan Spec Home\engineering\sHORING\P1-P3.sh8

Wall Height=10.0 Pile Diameter=2.0 Pile Spacing=6.3  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=19.89 Min. Pile Length=29.89
MOMENT IN PILE: Max. Moment=222.48 per Pile Spacing=6.3 at Depth=18.98

PILE SELECTION:

Request Min. Section Modulus = 80.9 in3/pile=1325.75 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
W18X50 has Section Modulus = 88.9 in3/pile=1456.80 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 1.10(in) based on E (ksi)=29000.00 and 1 (in4)/pile=800.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
0 0 60 2.700 .045
* eq
0 10 10 0.100 0
PASSIVE PRESSURES:
Z1 P1 Z2 P2 Slope
12 42 60 10.50 21
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 6.33
2 10.00 2.00
PASSIVE SPACING:
No. Z depth Spacing
1 10.00 4.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in

Page 25
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 6.3 foot or meter
User Input Pile, W18X50: E (ksi)=29000.0, | (in4)/pile=800.0
File: K:\2020101519-2020-15 Kahan Spec Home\engineering\sHORING\P1-P3.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Page 26
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 11/30/2020
File: K:\2020\01519-2020-15 Kahan Spec Home\engineering\Shoring\P4-P9.sh8

Wall Height=13.0 Pile Diameter=2.5 Pile Spacing=4.5 Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=25.51 Min. Pile Length=38.51
MOMENT IN PILE: Max. Moment=445.09 per Pile Spacing=4.5 at Depth=24.81

PILE SELECTION:

Request Min. Section Modulus = 161.9 in3/pile=2652.26 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
W18X86 has Section Modulus = 166.0 in3/pile=2720.24 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 1.83(in) based on E (ksi)=29000.00 and | (in4)/pile=1530.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
0 0 60 3.600 .06
* eq
0 13 13 0.130 0
PASSIVE PRESSURES:
Z1 P1 Z2 P2 Slope
15 42 60 9.870 21
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 4.50
2 13.00 2.50
PASSIVE SPACING:
No. Z depth Spacing
1 13.00 4.50

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in

Page 27
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 4.5 foot or meter
User Input Pile, W18X86: E (ksi)=29000.0, | (in4)/pile=1530.0
File: K:\2020\01519-2020-15 Kahan Spec Home\engineering\Shoring\P4-P9.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Page 28
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 11/30/2020
File: K:\2020\01519-2020-15 Kahan Spec Home\engineering\Shoring\P10-P12.sh8

Wall Height=12.0 Pile Diameter=2.0 Pile Spacing=5.3  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=22.05 Min. Pile Length=34.05
MOMENT IN PILE: Max. Moment=302.68 per Pile Spacing=5.3 at Depth=21.93

PILE SELECTION:

Request Min. Section Modulus = 110.1 in3/pile=1803.62 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
W18X65 has Section Modulus = 117.0 in3/pile=1917.28 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 1.50(in) based on E (ksi)=29000.00 and | (in4)/pile=1070.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
0 0 60 2.700 .045
* eq
0 12 12 0.120 0
PASSIVE PRESSURES:
Z1 P1 Z2 P2 Slope
14 42 60 10.08 21
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.25
2 12.00 2.00
PASSIVE SPACING:
No. Z depth Spacing
1 12.00 4.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in

Page 29
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Shear Diagram Moment Diagram Deflection Diagram
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.3 foot or meter
User Input Pile, W18X865: E (ksi)=29000.0, | (in4)/pile=1070.0
File: K:\2020101519-2020-15 Kahan Spec Home\engineering\Shoring\P10-P12.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 11/30/2020
File: K:\2020\01519-2020-15 Kahan Spec Home\engineering\Shoring\P13-P16.sh8

Wall Height=11.0 Pile Diameter=2.5 Pile Spacing=5.5 Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=21.82 Min. Pile Length=32.82
MOMENT IN PILE: Max. Moment=326.71 per Pile Spacing=5.5 at Depth=21.04

PILE SELECTION:

Request Min. Section Modulus = 118.8 in3/pile=1946.84 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
W18X86 has Section Modulus = 166.0 in3/pile=2720.24 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.98(in) based on E (ksi)=29000.00 and | (in4)/pile=1530.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
0 0 60 3.600 .06
* eq
0 A1 11 0.110 0
PASSIVE PRESSURES:
Z1 P1 Z2 P2 Slope
13 42 60 10.29 21
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.50
2 11.00 2.50
PASSIVE SPACING:
No. Z depth Spacing
1 11.00 5.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.5 foot or meter
User Input Pile, W18X86: E (ksi)=29000.0, | (in4)/pile=1530.0
File: K:\2020101519-2020-15 Kahan Spec Home\engineering\Shoring\P13-P16.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 11/30/2020
File: K:\2020\01519-2020-15 Kahan Spec Home\engineering\Shoring\P17-P20.sh8

Wall Height=10.0 Pile Diameter=2.0 Pile Spacing=6.3  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=21.87 Min. Pile Length=31.87
MOMENT IN PILE: Max. Moment=300.24 per Pile Spacing=6.3 at Depth=19.88

PILE SELECTION:

Request Min. Section Modulus = 109.2 in3/pile=1789.13 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
W18X65 has Section Modulus = 117.0 in3/pile=1917.28 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 1.23(in) based on E (ksi)=29000.00 and | (in4)/pile=1070.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
0 0 60 2.700 .045
* eq
0 A 10 0.100 0
* traff
0 .09 10 0.090 0
PASSIVE PRESSURES:
Z1 P1 Z2 P2 Slope
12 42 60 10.50 21
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 6.25
2 10.00 2.00
PASSIVE SPACING:
No. Z depth Spacing
1 10.00 4.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft

Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in Page 33
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 6.3 foot or meter
User Input Pile, W18X865: E (ksi)=29000.0, | (in4)/pile=1070.0
File: K:\2020101519-2020-15 Kahan Spec Home\engineering\Shoring\P17-P20.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Page 34
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Licensed to 4324324234 3424343 Date: 11/30/2020
File: K:\2020\01519-2020-15 Kahan Spec Home\engineering\Shoring\P21-P26.sh8

Wall Height=17.0 Pile Diameter=3.0 Pile Spacing=4.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=32.75 Min. Pile Length=49.75
MOMENT IN PILE: Max. Moment=837.62 per Pile Spacing=4.0 at Depth=32.08

PILE SELECTION:

Request Min. Section Modulus = 304.6 in3/pile=4991.29 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
W30X124 has Section Modulus = 355.0 in3/pile=5817.39 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 1.69(in) based on E (ksi)=29000.00 and | (in4)/pile=5360.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
0 0 60 2.700 .045
* eq
0 A7 17 0.170 0
* traff
0 .09 17 0.090 0
PASSIVE PRESSURES:
Z1 P1 Z2 P2 Slope
19 42 60 9.030 21
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 4.00
2 17.00 3.00
PASSIVE SPACING:
No. Z depth Spacing
1 17.00 4.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in Page 35
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 4.0 foot or meter
User Input Pile, W30X124: E (ksi)=29000.0, | (in4)/pile=5360.0
File: K:\2020101519-2020-15 Kahan Spec Home\engineering\Shoring\P21-P26.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Page 36
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 11/30/2020
File: K:\2020\01519-2020-15 Kahan Spec Home\engineering\Shoring\P27-P28.sh8

Wall Height=13.0 Pile Diameter=2.5 Pile Spacing=4.9  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=23.32 Min. Pile Length=36.32
MOMENT IN PILE: Max. Moment=435.92 per Pile Spacing=4.9 at Depth=23.46

PILE SELECTION:

Request Min. Section Modulus = 158.5 in3/pile=2597.58 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
W18X86 has Section Modulus = 166.0 in3/pile=2720.24 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 1.76(in) based on E (ksi)=29000.00 and | (in4)/pile=1530.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
0 0 60 2.700 .045
* eq
0 13 13 0.130 0
* traff
0 .09 13 0.090 0
PASSIVE PRESSURES:
Z1 P1 Z2 P2 Slope
15 42 60 9.870 21
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 4.88
2 13.00 2.50
PASSIVE SPACING:
No. Z depth Spacing
1 13.00 4.88

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in Page 37
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 4.9 foot or meter
User Input Pile, W18X86: E (ksi)=29000.0, | (in4)/pile=1530.0
File: K:\2020101519-2020-15 Kahan Spec Home\engineering\Shoring\P27-P28.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Page 38
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 11/30/2020
File: K:\2020\01519-2020-15 Kahan Spec Home\engineering\Shoring\P29-P44.sh8

Wall Height=20.0 Pile Diameter=3.0 Pile Spacing=4.6  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=27.09 Min. Pile Length=47.09
MOMENT IN PILE: Max. Moment=992.99 per Pile Spacing=4.6 at Depth=31.88

PILE SELECTION:

Request Min. Section Modulus = 361.1 in3/pile=5917.16 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
W30X132 has Section Modulus = 380.0 in3/pile=6227.06 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 2.05(in) based on E (ksi)=29000.00 and | (in4)/pile=5770.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
0 0 60 2.700 .045
* eq
0 2 20 0.200 0

PASSIVE PRESSURES:

Z1 P1 Z2 P2 Slope
20 0 60 12.52 313
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 4.58
2 20.00 3.00
PASSIVE SPACING:
No. Z depth Spacing
1 20.00 4.58

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft

Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in Page 39
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 4.6 foot or meter
User Input Pile, W30X132: E (ksi)=29000.0, | (in4)/pile=5770.0
File: K:\2020101519-2020-15 Kahan Spec Home\engineering\Shoring\P29-P44.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 11/30/2020
File: K:\2020\01519-2020-15 Kahan Spec Home\engineering\Shoring\P45-P52.sh8

Wall Height=10.0 Pile Diameter=2.5 Pile Spacing=8.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=22.19 Min. Pile Length=32.19
MOMENT IN PILE: Max. Moment=387.53 per Pile Spacing=8.0 at Depth=20.00

PILE SELECTION:

Request Min. Section Modulus = 140.9 in3/pile=2309.28 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
W18X86 has Section Modulus = 166.0 in3/pile=2720.24 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 1.12(in) based on E (ksi)=29000.00 and | (in4)/pile=1530.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
0 0 60 2.700 .045
* eq
0 A 10 0.100 0
* traff
0 .09 10 0.090 0
PASSIVE PRESSURES:
Z1 P1 Z2 P2 Slope
12 417 60 10.40 .208
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 8.00
2 10.00 2.50
PASSIVE SPACING:
No. Z depth Spacing
1 10.00 5.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft

Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in Page 41
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Top Deflection=1.12(in)
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 8.0 foot or meter
User Input Pile, W18X86: E (ksi)=29000.0, | (in4)/pile=1530.0
File: K:\2020101519-2020-15 Kahan Spec Home\engineering\Shoring\P45-P52.sh8
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Wall Height=8.0 Pile Diameter=2.0 Pile Spacing=12.0 Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=19.99 Min. Pile Length=27.99
MOMENT IN PILE: Max. Moment=169.66 per Pile Spacing=12.0 at Depth=17.26

PILE SELECTION:

Request Min. Section Modulus = 61.7 in3/pile=1011.01 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
W18X50 has Section Modulus = 88.9 in3/pile=1456.80 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.63(in) based on E (ksi)=29000.00 and 1 (in4)/pile=800.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):
Z1 P1 Z2 P2 Slope
0 0 60 2.700 .045

PASSIVE PRESSURES:

Z1 P1 Z2 P2 Slope
10 .34 60 8.840 A7
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 12.00
2 8.00 2.00
PASSIVE SPACING:
No. Z depth Spacing
1 8.00 4.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in Page 43
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Top Deflection=0.63(in)
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 12.0 foot or meter
User Input Pile, W18X50: E (ksi)=29000.0, | (in4)/pile=800.0
File: K:\2020101519-2020-15 Kahan Spec Home\engineering\Shoring\P53-P54.sh8
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