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Criteria Sheet

Codes: Project Location:
Structural:  |BC 2015 Street & Number: 8163 West Mercer Way
Loading: ASCE 7-10 City: Mercer Islanc State: WA
Wood: NDS 2015 ZIP: 98040
Steel: AISC 360-10
Concrete: ACI 318-14 Latitude: 47.5283 N
Masonry: TMS 402/602-13 Longitude: -122.2325 W
Occupancy Category

Risk Category: || ASCE 7 Table 1.5-1

Seismic Load Summary:

e | ¥
3 - ]

|

Analysis Procedure: Equivalent Lateral Force Procedure

Se:\:vard-F’ﬁrk

Lateral System: | ight-frame (wood) Walls Sheathed with Wood s
Structural Panels Rated for Shear Resistance
R: 6.50 Co= 4 i
Base Shear V = 17 kips 2= 25
Ss= 1.467 51= 0,558 Kubota
Sps= 0.98 Sp1= 0.56 Garden p:'-‘
Us= 0.150 1= 1.0 i Q \ B
Wind Load Summary: J _
V=110 KRzr=1.00 g Gene Coulof
. TN WA Map data 2020
Dead Loads:
Roof
Roofing 2.5 psf
1/2" Sheathing 1.8 psf
Trusses @ 24" oc 2.5 psf
Misc./Mech. 1.5 psf
Ceiling Finish 2.8 psf
Solar Panels 4
15 psf
Use 15 psf
Upper & Main Floor Deck
Finish Floor 1 psf Tile pavers & mortar 20 psf
3/4" Sheathing 2.7 psf 3/4" Sheathing 2.7 psf
Joists @ 16" oc 2.2 psf Joists @ 16" oc 2.2 psf
Misc./Mech. 2 psf Misc./Mech. 2 psf
Ceiling Finish 2.8 Ceiling Finish 2.8
10.7 psf 29.7 psf
Use 12 psf Use 30 psf
Live Loads:
Snow 25 psf
Floor 40 psf Deck 60 psf
Soils:
Allowable Bearing 1500 psf
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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: &
o &
|Light-frame (wood) Walls Sheathed with Wood Structural Panels Rated for Shear Resistance _;' r::'
Type: g3
<+
=
Seismic Design Cat. D ; g
Risk Category Il 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 2'?
Qo 25
Ss 1.467 g 2% in 50 yr, Latitude & Longitude lookup
S1 0.558 g 2% in 50 yr, Latitude & Longitude lookup
n, 240 ft
R 6.50
le 10 Table 1.5-2 T, = Ch¥ Eq.12.8.7 Z
Cq 4 iz
[a=]
ct 0.02 Table 12.8-2 Sus = FySs Eq.11.4-1 o3
X 0.75 Table 12.8-2 S _ F S E 11 4 2
T 0.22 sec Eq. 12.8-7 ML= o1 Q.14 "
To 0.11 sec Sps = %/3Sus Eq.11.4-3 H 2
I's 0.57 sec SDI = 2/3 SMl Eq. 11.4-4 % %
k 1.000
Fa 1.00 Table 11.4-1 o = DS Eq. 12.8-2
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¢)
w1 084 g Eq. 11.4-2 e
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 o
Cs 0.396 Eg. 12.8-3 need not exceed, | < I -
— k k 2
0.010 Eq. 12.8-5 or 12.8-6 minimum Cyx = wehi/Y i wehi  Eq.12.8-12 o
3
Yk F z
Cs, design 0.150 F.. = 2i=xFi =
= w, Eq. 12.10-1 o
Bldg. Weight 1127 k px / Tl w; PX a 2
Fpr = 0.2Spsl,wyy Eq. 12.10-2 o
V=CsW 17.0 k Eq. 12.8-1, Strength Level Base Shear P%’x < 0-4SDSIepr Eqg. 12.10-3 “
V = CsasgWVW 11.9 k Eg. 12.8-1 ASD Base Shear
Vertical Distribution ASD p= 1.3
A T 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 0.615 9.5 9.5 7.3 6.8 13.7 7.3 0.77
2 12.0 63 12.0 752 0.385 5.9 15.4 6.6 8.6 17.2 8.6 1.44
b3 112.7 1952 15.4
Kahan Residence DATE 4/30/2021
Seismic Criteria PROJ.# 01519-2020-15
STRUCTURAL DESIGN haa

ENGINEERING

SHEET 2



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 %
Ht Rz 9z Fuw walls Flwwalls Paiis (PST] | Windward Horiz Proj E §
015 085 7238 15.22 T0.46 547 Max Min  Leeward | (psf) ¥
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 &
25-30 0.98 25.80 17.55 10.46 16.81
30-40 1.04 27.38 18.62 10.46 17.45
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 g
r
I
Longitudinal Wind Pressures j
L/B=200  hiL=040 ]
Pressure Coefficients from Figure 27.4-1: E
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 4/30/2021
Wind Criteria PROJ. # _ 01519-2020-15
STRUCTURAL
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Lateral Design
Wind Pressure Distribution Seismic Story Shear
! 4.8 psf Add stone veneer to seismic weight:
15.95 psf é5103 plf 9.5+0.3=9.8 k Vs-brick= 0.7*0.15*15psf*200 = 0.3k
' 7.75'
16 AT osf 153 plf 5.9+0.5=6.4 k Vs-brick= 0.7%0.15*15psf*303 = 0.5k
AP 11.75
Total Base Shear = 16.2 k
i 29'-10" 306" ﬂ
N-S Direction V= 9.8k (SPLIT 70/30)
we = 230 plf fr)i
Roof We= 93 plf 6'-9"—:]] 8
)N )N PN
Wy = 103 pif I
%% seismi N
4 208 4 305 1 oy - o
0
V() [W/E] 15/34 31/49  16/14 =R )
L(ft) [act/red] 14.2 19.1 13.5 S 2
v(pl) 239 257 119 E 0 s —%
Sw W6 W6 W6
OT(k) OT-0.6D =1.4 OT-0.6D=1.4 0.9 =
HD CS16  CsSi6 Cs16 N
L ©
h=7.75' N
) h/2=3.875' @
- Floor h/3.5=2.21'
11 Vegewy= 14K Ve= 6.4k - deck = 6.4-1.4 = 5.0K
(SPLIT 70/30)
1.5/3.4  3.1/4.9 1.6/1.4
.= 117 pifd |
we = 49 plf 11'-1" 29'-10" 30'56"
We= 126 pif l J( |
& I N 4 I l :=
—
wy, = 153 plf _t
\|r \I/ 3 \I/ [N |::\E3'_9" 2
1114 208 30.5' L-red=2.68' o
V(K) [W/E] 3.8/6.6  7.7/7.4  3.9/2.2 |
L(ft) [actred]  6.67/4.31  36.9 full height : =8
v(plf) 1531 209 concrete g Zv‘;“i/n;*?ismic :
sw 2W2-10-DF W6 i ’ ¥
OT(K) 10.5 2.2 S
HD HDU11 HDU2 -
20T(k) 11.6 3.4 s L4 n 30% seismic iy
>H HDU14 HDU4 L-red=163' Eo( weight N
) vi
|
Dead Load = 10psf (typ. wood deck) + 20psf (tile pavers) = 30psf
Seismic weight = 333sf*30psf=9.99k
Veq deck = 1.4k h=10.5' N
we = 1.4/11.1 = 126plf cantilever deck h/2=5.25'
M-deck= 7.8kt japhragm h/3.5=3" @
M/d = 7.8kft/30ft = 260lbs --> DTT2Z e
( ) Kahan Spec Home 04/30/21
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Lateral Design
Wind Pressure Distribution

Seismic Story Shear

Add brick to seismic weight:

4.8 psf ,
15.95 psf é5103 plf 9.5+0.3=9.8 k Vs-brick= 0.7*0.15*15psf*200 = 0.3k
' 7.75'
15.41 psf 153 plf Vs-brick= 0.7*0.15*15psf*303 = 0.5k
’ 11.75'
Total Base Shear = 16.2 k
11'-10"
E-W Direction V= 9.8k (SPLIT 60/40) u L
we = 258 plf
Roof We = 126 plf
it A\ A\ \ \ \ 40%hseismic S‘_}:
w,, = 103 p ) — > g weight o = (40]
(South) r 7 I ¥ (North) oL 42
A 228 31.2 tg._T. T
V(K) [W/E] 1.2/29 2.8/49  16/2.0 T
L(ft) [act/red] 25 9.33 11.83 )
v(plf) 116 169 S
60% seismic ot
OSTV(Y() VYG \]/.V$ weight g
HD - CS16 |
USE FTAO TO REDUCE \
HDS - SEE ATTACHED 9'-2"
SPREADSHEET
3'-4" 5'-9" 3'-4" 4'-4"
L-red=2.87"' L-red=2.87' ,
h=7.75 N
h/2=3.875'
Floor = !
L V= 6.4k (SPLIT 60/40) h/3.5=2.21
1.2/2.9 2.8/4.9 1.6/2.0 L-red=2.01'
l'sz 168 plf‘L v 3pse
we = 82 plf
A\
wy,= 153 pIf
South North 0% seismi H
(South) A 228 41 312 ﬂr( ot weght o
total 2.9/4.8 c‘?')
V() W/E] 51524  6.9/81  4.0/33
L(ft) [act/red] 7.5 8 8.75/7.5
v(plf) 320 1013 533 |:8._0..J(
SW w4 2W2 W2
OT(k) 128 OT-06D=98 48
. 5'TD(k) HOU2 | | hintila | [ WL 0% s 5
- . weight . X
SHD - HDU11  HDUS8 36' conc. &N
basement wall | J
assume half of %. 7../~/ ;
lateral load at gridline 5 to wood -
sw (h~4') & half to concrete h:10 5! N
h/2=5.25' @
h/3.5=3'
Kahan Spec Home 04/30/21
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Lateral Design
Lateral continuity at roof:

ﬂ Drag load into middle line of

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

Drag load into 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 =

Re-entrant corner at stair opening:
V..=82plf

M., = 82plf(32ft)*/8 = 10.5kft

M/d = 10.5kft/21ft = 500 lbs

Q*M/d = 2.5*500lbs = 1250Ibs

) Provide CS16 strap
) Diaphragm capacity = 167plf
12501bs/167plf=7.5ft = 8ft of strap

Drag load into middle line of shearwalls:
Awest/Atotal = 60%
Veq=4.1k*.6*omega = 6.2k

Provide HDU8 @ intersection

Provide CMST14 @ flush hdr

Check top plate chord force:
Wy = 103 plf
We= 0.4*F,,/32ft

= 0.4*7300lbs/32ft
= 94 plf

Me = 94plf(32ft)*/8 = 12.0kft
M/d = 12.0kft/30ft = 401lbs
Q*M/d = 2.5*401lbs = 1003lbs
< 1140Ibs (top chord splice)

Note:

No change to drag straps due to change in rho.
Seismic with overstrength controls, therefore rho = 1.0

| O 206.443.6212
| O 253.284.9470

2124 Third Ave, Suite 100, Seattle, WA 98121
934 Broadway, Suite 100, Tacoma, WA 98402
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Force Transfer Around Openings Calculator

The force transfer around openings (FTAO) method of shear wall anolysis is an approach thot aims to reinforce the wall such that it performs as if there was no opening. This approach lends certain
advantages over segmented shear walls: more versatility, because it allows for narrower wall segments while sfill meeting the height-to-width ratios and, often, fewer required hold-downs.

Project Information

Code: IBC Date: 4/29/2020
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
s
~£z
E
2
Lwan(ft)
Shear Wall Calculation Variables
4900 Ibf‘ Opening 1 Opening 2 Adj. Factor Method = 2bs/h
hal 0.83 ft. ha2 0.83 ft Wall Pier Aspect Ratio Adj. Factor
hol 5.50 ft. ho2 5.50 ft Pl=hol/L1= 0.57 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 1212 Ibf 6. Unit shear beside opening
2. Unit shear above + below opening V1= (V/L)(L1+T1)/L1 = 218 plf
First opening: val = vbl = H/(hal+hbl) = 539 plf V2 = (V/L)(T2+L2+T3)/L2 = 315 plf
Second opening: va2 = vb2 = H/(ha2+hb2) = 539 plf V3 = (V/L)(T4+L3)/L3 = 253 plf
Check VI*L1+V2*L2+V3*L3=V? 4900 Ibf OK
3. Total boundary force above + below openings
First opening: 01 =valx (Lol) = 3232 Ibf 7. Resistance to corner forces
Second opening: 02 =va2 x (Lo2) = 3232 Ibf R1=V1*L1= 2091 Ibf
R2=V2*L12= 1755 Ibf
4. Corner forces R3=V3*13= 1054 Ibf
F1=01(L1)/(L1+L2) = 2043 Ibf
F2=01(L2)/(L1+L2) = 1190 Ibf 8. Difference corner force + resistance
F3 = 02(L2)/(L2+L3) = 1850 Ibf R1-F1= 49 Ibf
F4 = 02(L3)/(L2+L3) = 1382 Ibf R2-F2-F3 = -1284 Ibf
R3-F4 = -329 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 = 5 plf
T3 = (L2*L02)/(L2+L3) = 3.43 ft ve2 = (R2-F2-F3)/L2 = -230 plf
T4 = (L3*L02)/(L2+L3) = 2.57 ft ve3 = (R3-F4)/L3 = -79 plf
RN
= = = = = =
——————————— — —— —
H(lb) Viman H(lb)
Check Summary of Shear Values for Two Openings
Line 1: vc1(hal+hb1)+V1(hol)=H? 11 1201 1212 Ibf
Line 2: val(hal+hb1)-vcl(hal+hb1)-V1(ho1)=0? 1212 11 1201 0
Line 3: vc2(hal+hb1)+V2(hol)-val(hal+hb1)=0? -518 1730 1212 0
Line 4: va2(ha2+hb2)-V2(ho2)-vc2(ha2+hb2)=0? 1212 1730 -518 0
Line 5: va2(ha2+hb2)-vc3(ha2+hb2)-V3(ho2)=0? 1212 -177 1390 0
Line 6: vc3(ha2+hb2)+ V3(ho2) = H? -177 1390 1212 Ibf
XXX YN X Design Summary
Req. Sheathing Capacity 539 plf 4-Term Deflection 3-Term Deflection
Req. Strap Force| 2043 Ibf 4-Term Story Drift % 3-Term Story Drift %
Req. HD Force| 1212 Ibf See Page 2 See Page 3
APA Disclaimer
The information contained herein is intended for use as a resource to oid in the sheor wall design bosed on APA = The Engil Wood %5 testing and ge of ff shear wail system design

utilizing the force transfer around openings (FTAD)} methodology. Neither APA, nor its member manufocturers, make any warranty, expressed or implied, or assume any legal liobility or responsibility for the accuracy, use,
application of, and/or reference to opinions, findings, conclusions, or recommendations included in this calcuigtor. Consuit your local jurisdiction or design professional to assure complionce with code, construction, and
performance requirements. Becouse APA has no controi aver quality of workmanship or the conditions under which enginegred wood produicts are used, it connot orcept resp ity off product perfi or designs a5
ociually 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 U.5. COPYRIGHT LAWS.




Project Information

Code: IBC Date: 4/29/2020
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: 8d common |(penny weight)
Plywood Sheathing Material Species: hem fir
15/32 Performance Category E:‘ 1.30E+06 |(psi) Pier 1 Pier 3
APA Rated Sheathing Grade Qty Stud Size Nail Spacing: 6 6 (in.)
Dimensions: 2 2x6 HD Capacity: 1705 1705 (Ibf)
Gt Override A: 16.5 (in.z) HD Deflection: (in.)
Ga Overide A Override: (in.z)
Four-Term Equation Deflection Check
3
a=20 ¥y 075he,+d, 7 (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
Vasdt 218 218 315 315 253 253 (plf)
Vstrength® 312 312 449 449 361 361 (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<2)
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: 156 156 225 225 180 180 (plf)
e: 0.0158 0.0158 0.0476 0.0476 0.0246 0.0246 (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)
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 0.090 0.092 0.003 0.073 0.075
Sum 0.187 Sum 0.151
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
0.008 0.105 0.226 0.008 0.105 0.226 Total
Sum 0.339 Sum 0.339 Defl.
Pier 3 (left) Pier 3 (right) (in.)
Term 1 Term 2 Term 3 Term 4 Term1 Term 2 Term 3 Term 4 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2
0.008 0.085 0.117 0.015 0.104 0.143
Sum 0.210 Sum 0.262

APA Disclaimer

The information contained herein is intended for use as a résource to oid in the shear woll design based on APA - The Engineered Wood Association's testing ond knowledge of wood-fromed shear wall system design
utilizing the force transfer around openings (FTAQ) methodology. Neither APA, nor its member manufocturers, make gny warrgniy, expressed or impiied, or assume any legal liobility or responsibility for the occurocy, use,
application of, and/or reference to opinions, findings, conclusions, or recommendations included in this calcuigtor. Consuit your local jurisdiction or design professional to assure complionce with code, construction, and
performance requirements. Secouse APA has no control over guality of workmanshig or the conditions under which enginesred wood products are used, it cannot orcept resp bility of product perf: 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
AU BYAPA IS 1l D BY THE LS. COPYRIGHT LAWS.




Project Information

Code: IBC Date: 4/29/2020
Designer: HAA

Client: Brandt

Project: Kahan Spec Home

Wall Line: Gridline 3 - Roof

Three-Term Equation Deflection Check

8vh? vh hA

- a
%= EAb * 10006, © b @.3-1)
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: 218 218 315 315 253 253 (plf)
Vtrength! 312 312 449 449 361 361 (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
0.006 0.242 0.003 0.197
Sum 0.247 Sum 0.200
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.)
0.008 0.284 0.008 0.284 %drift
Sum 0.292 Sum 0.292
Pier 3 (left) Pier 3 (right)
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener
0.008 0.228 0.015 0.280
Sum 0.237 Sum 0.295

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 a résource to oid in the shear woll design based on APA - The Engineered Wood Association's testing ond knowledge of wood-fromed shear wall system design
utilizing the force transfer around openings (FTAQ) methodology. Neither APA, nor its member manufocturers, make gny warrgniy, expressed or impiied, or assume any legal liobility or responsibility for the occurocy, use,
application of, and/or reference to opinions, findings, conclusions, or recommendations included in this calcuigtor. Consuit your local jurisdiction or design professional to assure complionce with code, construction, and
performance requirements. Becouse APA has no controi aver quality of workmanship or the conditions under which enginegred wood produicts are used, it connot orcept responsibility of product performance or designs as
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
AU BYAPA IS D BY THE LS. COPYRIGHT LAWS.
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Gravity Design

Roof Framing
,/W ﬂ
/ 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

& |
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

B4

L=6' fy= 921 psi
) w= 188 plf f,= 58 psi
P=0.8 k (@ 3f) A=0.09"

R=1.0k L/772 (MEETS L/500
M= 2.0 k-ft STONE VENEER LIMITS)

(2)2X8

SWENSON SAY FAGET
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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" TJI1 360 @ 16" oc @ q
B2 ®
L=225' DCRy: 0.85 |
5
R=8.7k A= 0.65" @|
M=49.4 k-ft  L/414
W12x26 @
B3 ©
L= 30" DCR,= 0.68
wil= 69 plf DCR,= 0.10 =19
w2 = 286 plf A=0.77"
P=8.7 k (@ 17) L/466
P=3.0k (@31)
B7 w/ QOT
R=8.74 k EEEREE
M= 86 k-ft L= 9 f,= 1922 psi
wl= 546 plf f,= 199 psi
W12x65 w2 = 1146 plf A=0.19"
P=58k @#) L/577
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
wi= 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 F
R=5.4k A= 017" M= 5.7 k-t
M=14.9 k-t  L/758 4x12
LVL (3) 1-3/4x14 B9
B6 L=9.5' f,= 2494 psi
_SEE ATTACHED w1058 plf 1 H= 107 Pl
GL5-1/8x16-1/2 R=5.0k £=0:36
M=11.9 k-ft  L/319
B7 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
e L/939 w=125plf  f=53psi
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
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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

B13

L=8'
w= 224 plf

R=0.9 k
M= 1.8 k-ft

(2)2x8

f,= 816 psi

f,= 52 psi
A=0.17"

L/577 (MEETS
L/500 STONE
VENEER LIMITS)

SWENSON SAY FAGET

STRUCTURAL
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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

11/25/2020 3:04 PM




"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
0mega*0t= 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.)

page 16
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Gravity Design

Main Floor Framing

Bl
L=12' f,= 1078 psi
w= 286 plf f,= 86 psi
P=3.0k (@ mid-span) A=0.17"
R=3.1k L/825
M= 10.3 k-ft

LSL 3-1/2x14

B2
L=225 DCR,: 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=1.6k A=0.06"
M= 2.5 k-ft L/1163

(2) 2x10
BS

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

Key plan

SWENSON SAY FAGET

Kahan Spec Home

11/17/20
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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 Factors (2) i . @ '): < 1.0
Visually Graded Lumber F.gn \Fypg/ '
c | 0.8
Solid Column @ fo for Foz 4
Kf | 1 Fy '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) i . @ '): < 1.0
Visually Graded Lumber F.gn \Fypg/ '
c | 0.8
Solid Column @ fo for Foz 4
Kf | 1 Fy '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
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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)(1rdh) = 5.7h (kIf*ft)
Q-3ft dia = (900psf)(1r*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: Worst case load (deck/interior pier)

P= 45k+26.5k < 8.5h P=18k+12k < 5.7h
h>8.4ft h>5.3ft
h = 10ft, add weight of pier and recheck: h = 6ft, add weight of pier and recheck:
P= 45k+26.5k+10.6k P= 18k+12k+2.8k=32.8k
h>9.6' h>5.75'
Provide 36" w/ 10ft embed Provide 24" 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"
e (1)) wisasi
%} N == e S*wif/2=36k/pile
i SN W/W/ff # of studs required/pile = 36/10 =
S=4'7" 4 % ‘ L g 3.6 -->4studs per pile
Wf=6.2Kf Id .4
S*wf=28.5k/pile e N | Shesai corner: 30k --> min (3) studs
# of studs & 9, L |
required/pile = \ R = =) ; corner: 38k --> min (4) studs

28.5/10 = 2.9 \ R e ] | |
-->3studs per pile === \
corner: 45k --> min (5) studs

10ft tall basement walls: provide 5/8"a x 6" studs at 12" oc

SWENSON SAY FAGET

Kahan Spec Home 11/17/20
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Column Buckling Calculations

NDS 2015
Column Geometry Data

Glue-Lam

Hem-Fir Plates
b 5.125 in
d 6 in
Le, 20.00 ft
Le, 20.00 ft
|€bending 8 ft
Column Design Values
Fy 2400 psi
Fe 1650 psi
E'min 930 ksi
Fcperp 405 psi
cb 1.00
Column Loading
P 1200 Ibs
W 70 plf
M1 3500 ft-lbs
W, 0 plf
M2 0 ft-lbs

Flexural Stress Adjustment Factors

Root/EQ /' Wind - Cp 1.60
Size Factor - C¢ 1.00
Repetitive - C, 1.00

Compressive Parallel Adjustment Factors

Roof/EQ / Wind - Cp 1.60
Size Factor - C¢ 1.00
Other Factors
Visually Graded Lumber
c 0.8
Solid Column
Kf 1
Column: Pinned Pinned
Ke 1
STRUCTURAL

ENGINEERING

2124 Third Avenue . Suite 100 . Seattle . WA 98121
www.swensonsayfaget.com
Office: 206.443.6212
Fax: 206.443.4870

Column Stability Factor Calculation

Strong Axis Weak Axis
Bracing Fceq 478 psi Fce; 349 psi
No Brace Fc*, 2640 psi Fc*, 2640 psi
No Brace | |Fces/Fc*y 0.181 Fce,/Fc*, 0.132
Cp1 0.174 Cp, 0.128
Beam Stability Factor Calculation
Strong Axis Weak Axis
Bearing | [Fbe; 50890 psi Fbe, 16,195 psi
Area Fb'y 3840 psi Fb', 3840 psi
Increase | |Fbeq/Fb'y 13.3 Fbe,/Fb', 4
No le 8.0 ft
CL4 1.00
Adjusted Allowable Stresses
Strong Axis Weak Axis
Fc's 459 psi FC, 339 psi
Fb'y 3824 psi Fb'; 3840 psi
Imposed Column Stresses
Strong Axis Weak Axis
fcy 39 psi fc, 39 psi
fb, 1366 psi fb, 0 psi
Perpendicular to Grain Stress Check fcp/Fcp = 39/405 OK
Slenderness Check le/d 40 OK
Slenderness Check le/b 47 OK
(1) AN
L + Jo + Jr <1.0
E)  Eil-f/Fa] E2l-f/ Ffo—{fi/ Fn))
2) fe  (for\
@ 7 + (&) < 1.0
Fegz  \Fpg/
@ fo for fez _ .,
Foo 'Fpy' "By’
|Allowable Stress Interaction Formula 0.40 OK |
Project: King Post @ Gridline B-1 Date: 04/30/21
Project #: 01519-2020-15
Design: haa
Sheet: C\Z(E:\
N N



Column Buckling Calculations

NDS 2015
Column Geometry Data

LVL

Hem-Fir Plates
b 1.75 in
d 5.5in
Le, 20.00 ft
Le, 20.00 ft
|€bending 8 ft
Column Design Values
Fy 2600 psi
Fe 2510 psi
E'min 1016 ksi
Fcperp 405 psi
cb 1.00
Column Loading
P 800 Ibs
W 23 plf
M1 1167 ft-lbs
W, 0 plf
M2 (Braced) 0 ft-Ibs

Flexural Stress Adjustment Factors

Root/EQ /' Wind - Cp 1.60
Size Factor - C¢ 1.00
Repetitive - C, 1.00

Compressive Parallel Adjustment Factors

Roof/EQ / Wind - Cp 1.60
Size Factor - C¢ 1.00
Other Factors
Visually Graded Lumber
c 0.8
Solid Column
Kf 1
Column: Pinned Pinned
Ke 1
STRUCTURAL

ENGINEERING

2124 Third Avenue . Suite 100 . Seattle . WA 98121
www.swensonsayfaget.com
Office: 206.443.6212
Fax: 206.443.4870

Column Stability Factor Calculation

Strong Axis Weak Axis
Bracing Fceq 439 psi Fce; 71046 psi
Braced Fc*, 4016 psi Fc*, 4016 psi
No Brace | |Fces/Fc*y 0.109 Fce,/Fc*, 17.691
Cp1 0.107 Cp, 1.000
Beam Stability Factor Calculation
Strong Axis Weak Axis
Bearing | [Fbe; 7072 psi Fbe, 1,951,365 psi
Area Fb', 4160 psi Fb', 4160 psi
Increase | |Fbeq/Fb'y 1.7 Fbe,/Fb', 469
No le 8.0 ft
CL, 1.00
Adjusted Allowable Stresses
Strong Axis Weak Axis
Fc's 428 psi FC, 4016 psi
Fb'y 4160 psi Fb'; 4160 psi
Imposed Column Stresses
Strong Axis Weak Axis
fcy 83 psi fc, 83 psi
fb, 1587 psi fb, 0 psi
Perpendicular to Grain Stress Check fcp/Fcp = 83/405 OK
Slenderness Check le/d 44 OK
Slenderness Check le/b 137 OK*
* = Braced
(1) AN
L + Jo + Jr <1.0
E)  Eil-f/Fa] E2l-f/ Ffo—{fi/ Fn))
2) fe  (for\
@ 7 + (&) < 1.0
Fegz  \Fpg/
@ fo for fez _ .,
Foo 'Fpy' "By’
|Allowable Stress Interaction Formula 0.51 OK |
Project: Tall studs at stairwell Date: 04/30/21
Project #: 01519-2020-15
Design: haa
Sheet: C\g\
A
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Column Buckling Calculations

NDS 2015
Column Geometry Data

Hem-Fir #2 Studs

Column Stability Factor Calculation

Hem-Fir Plates
b 1.5 in
d 5.5 in
Le, 15.00 ft
Le, 15.00 ft
|€bending 8 ft

Column Design Values

Fy 850 psi
Fe 1300 psi
E'min 470 ksi
Fcperp 405 psi
cb 1.00
Column Loading

P 540 Ibs
W 25 plf
M1 713 ft-lbs
W, 0 plf
M2 (Braced) 0 ft-Ibs

Flexural Stress Adjustment Factors

Root/EQ /' Wind - Cp 1.60
Size Factor - C¢ 1.30
Repetitive - C, 1.15

Compressive Parallel Adjustment Factors

Roof/EQ / Wind - Cp 1.60
Size Factor - C¢ 1.10
Other Factors
Visually Graded Lumber
c 0.8
Solid Column
Kf 1
Column: Pinned Pinned
Ke 1
STRUCTURAL

ENGINEERING

2124 Third Avenue . Suite 100 . Seattle . WA 98121
www.swensonsayfaget.com
Office: 206.443.6212
Fax: 206.443.4870

Strong Axis Weak Axis
Bracing Fceq 361 psi Fce; 24146 psi
Braced Fc*, 2288 psi Fc*, 2288 psi
No Brace | |Fces/Fc*y 0.158 Fce,/Fc*, 10.553
Cp1 0.152 Cp, 1.000
Beam Stability Factor Calculation
Strong Axis Weak Axis
Bearing Fbe, 2403 psi Fbe, 1,053,148 psi
Area Fb', 2033 psi Fb', 2033 psi
Increase | |Fbeq/Fb'y 1.2 Fbe,/Fb', 518
No le 8.0 ft
CL, 1.00
Adjusted Allowable Stresses
Strong Axis Weak Axis
Fc's 348 psi FC, 2288 psi
Fb'y 2033 psi Fb'; 2033 psi
Imposed Column Stresses
Strong Axis Weak Axis
fcy 65 psi fc, 65 psi
fb, 1131 psi fb, 0 psi
Perpendicular to Grain Stress Check fcp/Fcp = 65/405 OK
Slenderness Check le/d 33 OK
Slenderness Check le/b 120 OK*
* = Braced
(1) A%
L + Jo + Jr <1.0
E)  Eil-f/Fa] E2l-f/ Ffo—{fi/ Fn))
2) fc  (for)
@ 7 + (&) < 1.0
Fegz  \Fpg/
@) fo fer fo2 _ 10
Foo 'Fpy' "By’
|Allowable Stress Interaction Formula 0.71 OK |
Project: Tall studs at chimney Date: 8/13/2021
Project #: 01519-2020-15
Design: haa
Sheet: 29
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Kahan Spec Home
P1 - P3 Permanent Non-Seismic

Depth(ft)
-0

+ 10

- 15

+ 20

Moment Equilibrium
Force Equilibrium

L 25
0 1 ksf

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 5/4/2021
File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P1-P3 perm nonseismic.sh8

Wall Height=8.3 Pile Diameter=2.0 Pile Spacing=6.3  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=16.19 Min. Pile Length=24.44
MOMENT IN PILE: Max. Moment=87.15 per Pile Spacing=6.3 at Depth=15.75

PILE SELECTION:

Request Min. Section Modulus = 31.7 in3/pile=519.30 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 = 0.24(in) based on E (ksi)=29000.00 and | (in4)/pile=800.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 0 8.25 0.000 0

PASSIVE PRESSURES:
Z1 P1 22 P2 Slope

10.25 .34 60 8.797 17

ACTIVE SPACING:

No. Z depth Spacing
1 0.00 6.33
2 8.25 2.00

PASSIVE SPACING:
No. Z depth Spacing

1 8.25 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 31




Kahan Spec Home
P1 - P3 Seismic

Depth(ft)
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- 25
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- 30 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 5/4/2021
File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P1-P3 seismic.sh8

Wall Height=8.3 Pile Diameter=2.0 Pile Spacing=6.3  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=16.59 Min. Pile Length=24.84
MOMENT IN PILE: Max. Moment=128.26 per Pile Spacing=6.3 at Depth=15.79

PILE SELECTION:

Request Min. Section Modulus = 46.6 in3/pile=764.30 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 = 0.38(in) based on E (ksi)=29000.00 and | (in4)/pile=800.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 .083 8.25 0.083 0

PASSIVE PRESSURES:
Z1 P1 22 P2 Slope
10.25 42 60 10.86 .21

ACTIVE SPACING:

No. Z depth Spacing
1 0.00 6.33
2 8.25 2.00

PASSIVE SPACING:
No. Z depth Spacing
1 8.25 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 32




Kahan Spec Home
P1- P3temporary
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- 35 <ShoringSuite> CIVILTECH SOFTWARE USA www civiltech.com

Licensed to 4324324234 3424343 Date: 5/4/2021
File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P1-P3 temp.sh8

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

PILE LENGTH: Min. Embedment=19.40 Min. Pile Length=29.40
MOMENT IN PILE: Max. Moment=150.85 per Pile Spacing=6.3 at Depth=18.95

PILE SELECTION:

Request Min. Section Modulus = 54.9 in3/pile=898.92 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 = 0.60(in) based on E (ksi)=29000.00 and | (in4)/pile=800.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 0 8.25 0.000 0

PASSIVE PRESSURES:
Z1 P1 22 P2 Slope

12 .34 60 8.500 17

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
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Kahan Spec Home
P4 - P9 Permanent Non Seismic
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<ShoringSuite> CIVILTECH SOFTWARE USA www civiltech.com

Licensed to 4324324234 3424343 Date: 5/4/2021
File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P4-P9 perm nonseismic.sh8

Wall Height=11.3 Pile Diameter=2.5 Pile Spacing=4.5  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=23.14 Min. Pile Length=34.39
MOMENT IN PILE: Max. Moment=232.47 per Pile Spacing=4.5 at Depth=22.25

PILE SELECTION:

Request Min. Section Modulus = 84.5 in3/pile=1385.29 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 = 0.60(in) based on E (ksi)=29000.00 and | (in4)/pile=1530.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 3.600 .06
* eq
0 0 11.25 0.000 0

PASSIVE PRESSURES:
Z1 P1 22 P2 Slope

13.25 .34 60 8.288 17

ACTIVE SPACING:

No. Z depth Spacing
1 0.00 4.50
2 11.25 2.50

PASSIVE SPACING:
No. Z depth Spacing

1 11.25 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
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Kahan Spec Home
P4 - P9 Seismic
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- 40 <ShoringSuite> CIVILTECH SOFTWARE USA www civiltech.com

Licensed to 4324324234 3424343 Date: 5/4/2021
File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P4-P9 seismic.sh8

Wall Height=11.3 Pile Diameter=2.5 Pile Spacing=4.5  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=22.21 Min. Pile Length=33.46
MOMENT IN PILE: Max. Moment=292.83 per Pile Spacing=4.5 at Depth=21.55

PILE SELECTION:

Request Min. Section Modulus = 106.5 in3/pile=1744.96 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 = 0.78(in) based on E (ksi)=29000.00 and | (in4)/pile=1530.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 3.600 .06
* eq
0 .113 11.25 0.113 0

PASSIVE PRESSURES:
Z1 P1 22 P2 Slope
13.25 42 60 10.23 .21

ACTIVE SPACING:

No. Z depth Spacing
1 0.00 4.50
2 11.25 2.50

PASSIVE SPACING:
No. Z depth Spacing
1 11.25 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
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Kahan Spec Home
P4 - P9 Temporary
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Wall Height=13.0 Pile Diameter=2.5 Pile Spacing=4.5  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=26.59 Min. Pile Length=39.59
MOMENT IN PILE: Max. Moment=353.33 per Pile Spacing=4.5 at Depth=25.62

PILE SELECTION:

Request Min. Section Modulus = 128.5 in3/pile=2105.43 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 = 1.21(in) based on E (ksi)=29000.00 and | (in4)/pile=1530.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 3.600 .06
* eq
0 0 11.25 0.000 0

PASSIVE PRESSURES:
Z1 P1 22 P2 Slope

15 .34 60 7.990 17

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
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File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P10-P12 perm nonseismic.sh8

Wall Height=10.3 Pile Diameter=2.0 Pile Spacing=5.3  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=18.56 Min. Pile Length=28.81
MOMENT IN PILE: Max. Moment=130.59 per Pile Spacing=5.3 at Depth=18.83

PILE SELECTION:

Request Min. Section Modulus = 47.5 in3/pile=778.15 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 = 0.39(in) based on E (ksi)=29000.00 and | (in4)/pile=1070.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 0 12 0.000 0

PASSIVE PRESSURES:
Z1 P1 22 P2 Slope

12.25 .34 60 8.458 17

ACTIVE SPACING:

No. Z depth Spacing
1 0.00 5.25
2 10.25 2.00

PASSIVE SPACING:
No. Z depth Spacing

1 10.25 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
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File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P10-P12 seismic.sh8

Wall Height=10.3 Pile Diameter=2.0 Pile Spacing=5.3  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=18.98 Min. Pile Length=29.23
MOMENT IN PILE: Max. Moment=192.02 per Pile Spacing=5.3 at Depth=18.82

PILE SELECTION:

Request Min. Section Modulus = 69.8 in3/pile=1144.25 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 = 0.61(in) based on E (ksi)=29000.00 and | (in4)/pile=1070.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 .103 10.25 0.103 0

PASSIVE PRESSURES:
Z1 P1 22 P2 Slope
12.25 42 60 10.44 .21

ACTIVE SPACING:

No. Z depth Spacing
1 0.00 5.25
2 10.25 2.00

PASSIVE SPACING:
No. Z depth Spacing
1 10.25 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
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File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P10-P12 temp.sh8

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

PILE LENGTH: Min. Embedment=21.57 Min. Pile Length=33.57
MOMENT IN PILE: Max. Moment=205.60 per Pile Spacing=5.3 at Depth=21.94

PILE SELECTION:

Request Min. Section Modulus = 74.8 in3/pile=1225.18 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 = 0.82(in) based on E (ksi)=29000.00 and | (in4)/pile=1070.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 0 12 0.000 0

PASSIVE PRESSURES:
Z1 P1 22 P2 Slope

14 .34 60 8.160 17

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
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File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P13-P16 perm nonseismic.sh8

Wall Height=9.0 Pile Diameter=2.5 Pile Spacing=5.5  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=18.58 Min. Pile Length=27.58
MOMENT IN PILE: Max. Moment=143.17 per Pile Spacing=5.5 at Depth=17.76

PILE SELECTION:

Request Min. Section Modulus = 52.1 in3/pile=853.14 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 = 0.24(in) based on E (ksi)=29000.00 and | (in4)/pile=1530.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 3.600 .06
* eq
0 0 11 0.000 0

PASSIVE PRESSURES:
Z1 P1 22 P2 Slope

11 .34 60 8.670 17

ACTIVE SPACING:

No. Z depth Spacing
1 0.00 5.50
2 9.00 2.50

PASSIVE SPACING:
No. Z depth Spacing

1 9.00 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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File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P13-P16 seismic.sh8

Wall Height=9.0 Pile Diameter=2.5 Pile Spacing=5.5  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=18.16 Min. Pile Length=27.16
MOMENT IN PILE: Max. Moment=186.72 per Pile Spacing=5.5 at Depth=17.40

PILE SELECTION:

Request Min. Section Modulus = 67.9 in3/pile=1112.67 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 = 0.33(in) based on E (ksi)=29000.00 and | (in4)/pile=1530.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 3.600 .06
* eq
0 .09 11 0.090 0

PASSIVE PRESSURES:
Z1 P1 22 P2 Slope
11 42 60 10.71 .21

ACTIVE SPACING:

No. Z depth Spacing
1 0.00 5.50
2 9.00 2.50

PASSIVE SPACING:
No. Z depth Spacing
1 9.00 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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File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P13-P16 temp.sh8

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

PILE LENGTH: Min. Embedment=22.47 Min. Pile Length=33.47
MOMENT IN PILE: Max. Moment=254.33 per Pile Spacing=5.5 at Depth=21.56

PILE SELECTION:

Request Min. Section Modulus = 92.5 in3/pile=1515.56 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 = 0.63(in) based on E (ksi)=29000.00 and | (in4)/pile=1530.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 3.600 .06
* eq
0 0 11 0.000 0

PASSIVE PRESSURES:
Z1 P1 22 P2 Slope

13 .34 60 8.330 17

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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File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P17-P20 perm nonseismic.sh8

Wall Height=8.0 Pile Diameter=2.0 Pile Spacing=6.3  Wall Type: 2. Soldier Pile, Drilled
PILE LENGTH: Min. Embedment=18.35 Min. Pile Length=26.35

MOMENT IN PILE: Max. Moment=132.13 per Pile Spacing=6.3 at Depth=16.43

PILE SELECTION:

Request Min. Section Modulus = 48.0 in3/pile=787.35 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 = 0.30(in) based on E (ksi)=29000.00 and | (in4)/pile=1070.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 0 8 0.000 0
* traff
0 .09 8 0.090 0
PASSIVE PRESSURES:
71 P1 72 P2 Slope
10 .34 60 8.840 17
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 6.25
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
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Wall Height=8.0

PILE LENGTH: Min. Embedment=18.06 Min. Pile Length=26.06

Pile Diameter=2.0

Pile Spacing=6.3

Wall Type: 2. Soldier Pile, Drilled

MOMENT IN PILE: Max. Moment=168.32 per Pile Spacing=6.3 at Depth=16.18

PILE SELECTION:

Request Min. Section Modulus = 61.2 in3/pile=1003.02 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 = 0.39(in) based on E (ksi)=29000.00 and | (in4)/pile=1070.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 .08 8 0.080 0
* traff
0 .09 8 0.090 0
PASSIVE PRESSURES:
71 P1 72 P2 Slope
10 42 60 10.92 .21
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 6.25
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
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File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P17-P20 temp.sh8

Wall Height=10.0

PILE LENGTH: Min. Embedment=22.08 Min. Pile Length=32.08

Pile Diameter=2.0

Pile Spacing=6.3

Wall Type: 2. Soldier Pile, Drilled

MOMENT IN PILE: Max. Moment=230.36 per Pile Spacing=6.3 at Depth=20.10

PILE SELECTION:

Request Min. Section Modulus = 83.8 in3/pile=1372.68 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 = 0.79(in) based on E (ksi)=29000.00 and | (in4)/pile=1070.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 0 8 0.000 0
* traff
0 .09 10 0.090 0
PASSIVE PRESSURES:
71 P1 72 P2 Slope
12 .34 60 8.500 17
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
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File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P21-P26 perm nonseismic.sh8

Wall Height=15.0

PILE LENGTH: Min. Embedment=30.36 Min. Pile Length=45.36

Pile Diameter=3.0

Pile Spacing=4.0

Wall Type: 2. Soldier Pile, Drilled

MOMENT IN PILE: Max. Moment=467.61 per Pile Spacing=4.0 at Depth=29.32

PILE SELECTION:

Request Min. Section Modulus = 170.0 in3/pile=2786.47 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 = 0.62(in) based on E (ksi)=29000.00 and | (in4)/pile=5360.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 0 17 0.000 0
* traff
0 .09 15 0.090 0
PASSIVE PRESSURES:
71 P1 72 P2 Slope
17 .34 60 7.650 17
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 4.00
2 15.00 3.00
PASSIVE SPACING:
No. Z depth Spacing
1 15.00 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
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File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P21-P26 seismic.sh8

Wall Height=15.0

PILE LENGTH: Min. Embedment=29.18 Min. Pile Length=44.18

Pile Diameter=3.0

Pile Spacing=4.0

Wall Type: 2. Soldier Pile, Drilled

MOMENT IN PILE: Max. Moment=592.92 per Pile Spacing=4.0 at Depth=28.43

PILE SELECTION:

Request Min. Section Modulus = 215.6 in3/pile=3533.16 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 = 0.82(in) based on E (ksi)=29000.00 and | (in4)/pile=5360.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 .15 15 0.150 0
* traff
0 .09 15 0.090 0
PASSIVE PRESSURES:
71 P1 72 P2 Slope
17 42 60 9.450 .21
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 4.00
2 15.00 3.00
PASSIVE SPACING:
No. Z depth Spacing
1 15.00 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
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File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P21-P26 temp.sh8

Wall Height=17.0

PILE LENGTH: Min. Embedment=34.02 Min. Pile Length=51.02

Pile Diameter=3.0

Pile Spacing=4.0

Wall Type: 2. Soldier Pile, Drilled

MOMENT IN PILE: Max. Moment=655.16 per Pile Spacing=4.0 at Depth=33.09

PILE SELECTION:

Request Min. Section Modulus = 238.2 in3/pile=3904.02 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 = 1.10(in) based on E (ksi)=29000.00 and | (in4)/pile=5360.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 0 17 0.000 0
* traff
0 .09 17 0.090 0
PASSIVE PRESSURES:
71 P1 72 P2 Slope
19 .34 60 7.310 17
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
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File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P27-P28 perm nonseismic.sh8

Wall Height=11.0

PILE LENGTH: Min. Embedment=20.42 Min. Pile Length=31.42

Pile Diameter=2.5

Pile Spacing=4.9

Wall Type: 2. Soldier Pile, Drilled

MOMENT IN PILE: Max. Moment=214.38 per Pile Spacing=4.9 at Depth=20.35

PILE SELECTION:

Request Min. Section Modulus = 78.0 in3/pile=1277.48 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 = 0.54(in) based on E (ksi)=29000.00 and | (in4)/pile=1530.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 0 11 0.000 0
* traff
0 .09 11 0.090 0
PASSIVE PRESSURES:
71 P1 72 P2 Slope
13 .34 60 8.330 17
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 4.88
2 11.00 2.50
PASSIVE SPACING:
No. Z depth Spacing
1 11.00 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
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File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P27-P28 seismic.sh8

Wall Height=11.0

PILE LENGTH: Min. Embedment=20.11 Min. Pile Length=31.11

Pile Diameter=2.5

Pile Spacing=4.9

Wall Type: 2. Soldier Pile, Drilled

MOMENT IN PILE: Max. Moment=278.95 per Pile Spacing=4.9 at Depth=20.04

PILE SELECTION:

Request Min. Section Modulus = 101.4 in3/pile=1662.25 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 = 0.73(in) based on E (ksi)=29000.00 and | (in4)/pile=1530.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 A1 11 0.110 0
* traff
0 .09 11 0.090 0
PASSIVE PRESSURES:
71 P1 72 P2 Slope
13 42 60 10.29 21
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 4.88
2 11.00 2.50
PASSIVE SPACING:
No. Z depth Spacing
1 11.00 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
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Date: 5/4/2021

File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P27-P28 temp.sh8

Wall Height=13.0

PILE LENGTH: Min. Embedment=23.58 Min. Pile Length=36.58

Pile Diameter=2.5

Pile Spacing=4.9

Wall Type: 2. Soldier Pile, Drilled

MOMENT IN PILE: Max. Moment=330.04 per Pile Spacing=4.9 at Depth=23.79

PILE SELECTION:

Request Min. Section Modulus = 120.0 in3/pile=1966.66 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 = 1.13(in) based on E (ksi)=29000.00 and | (in4)/pile=1530.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 0 11 0.000 0
* traff
0 .09 13 0.090 0
PASSIVE PRESSURES:
71 P1 72 P2 Slope
15 .34 60 7.990 17
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
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Licensed to 4324324234 3424343 Date: 5/4/2021
File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P29-P44 perm nonseismic.sh8

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

PILE LENGTH: Min. Embedment=26.75 Min. Pile Length=46.75
MOMENT IN PILE: Max. Moment=673.00 per Pile Spacing=4.6 at Depth=32.09

PILE SELECTION:

Request Min. Section Modulus = 244.7 in3/pile=4010.36 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 = 1.15(in) based on E (ksi)=29000.00 and | (in4)/pile=5770.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 0 20 0.000 0

PASSIVE PRESSURES:
71 P1 72 P2 Slope

20 0 60 10.00 .25

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
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Licensed to 4324324234 3424343 Date: 5/4/2021
File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P29-P44 seismic.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 = 1.87(in) based on E (ksi)=29000.00 and | (in4)/pile=5770.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 .2 20 0.200 0

PASSIVE PRESSURES:
71 P1 72 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
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Licensed to 4324324234 3424343 Date: 5/4/2021
File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P29-P44 temp.sh8

Wall Height=11.0 Pile Diameter=3.0 Pile Spacing=4.6  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=17.11 Min. Pile Length=28.11
MOMENT IN PILE: Max. Moment=135.27 per Pile Spacing=4.6 at Depth=18.97

PILE SELECTION:

Request Min. Section Modulus = 49.2 in3/pile=806.04 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 = 0.07(in) based on E (ksi)=29000.00 and | (in4)/pile=5770.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 0 20 0.000 0

PASSIVE PRESSURES:
71 P1 72 P2 Slope
13 42 60 10.29 .21

ACTIVE SPACING:

No. Z depth Spacing
1 0.00 4.58
2 11.00 3.00

PASSIVE SPACING:
No. Z depth Spacing
1 11.00 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
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Date: 5/4/2021

File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P45-P52 perm nonseismic.sh8

Wall Height=10.0

PILE LENGTH: Min. Embedment=22.02 Min. Pile Length=32.02

Pile Diameter=2.5

Pile Spacing=7.8

Wall Type: 2. Soldier Pile, Drilled

MOMENT IN PILE: Max. Moment=285.21 per Pile Spacing=7.8 at Depth=20.09

PILE SELECTION:

Request Min. Section Modulus = 103.7 in3/pile=1699.54 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 = 0.68(in) based on E (ksi)=29000.00 and | (in4)/pile=1530.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 0 10 0.000 0
* traff
0 .09 10 0.090 0
PASSIVE PRESSURES:
71 P1 72 P2 Slope
12 .34 60 8.500 17
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 7.75
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
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Date: 5/4/2021

File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P45-P52 seismic.sh8

Wall Height=10.0

PILE LENGTH: Min. Embedment=21.91 Min. Pile Length=31.91

Pile Diameter=2.5

Pile Spacing=7.8

Wall Type: 2. Soldier Pile, Drilled

MOMENT IN PILE: Max. Moment=372.96 per Pile Spacing=7.8 at Depth=19.90

PILE SELECTION:

Request Min. Section Modulus = 135.6 in3/pile=2222.43 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 = 0.92(in) based on E (ksi)=29000.00 and | (in4)/pile=1530.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 1 10 0.100 0
* traff
0 .09 10 0.090 0
PASSIVE PRESSURES:
71 P1 72 P2 Slope
12 417 60 10.40 .208
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 7.75
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
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Date: 5/4/2021

File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P45-P52 temp.sh8

Wall Height=10.0

PILE LENGTH: Min. Embedment=22.02 Min. Pile Length=32.02

Pile Diameter=2.5

Pile Spacing=7.8

Wall Type: 2. Soldier Pile, Drilled

MOMENT IN PILE: Max. Moment=285.21 per Pile Spacing=7.8 at Depth=20.09

PILE SELECTION:

Request Min. Section Modulus = 103.7 in3/pile=1699.54 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 = 0.68(in) based on E (ksi)=29000.00 and | (in4)/pile=1530.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

71 Pl 22 P2 Slope
0 0 60 2.700 .045
* eq
0 0 10 0.000 0
* traff
0 .09 10 0.090 0
PASSIVE PRESSURES:
71 P1 72 P2 Slope
12 .34 60 8.500 17
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 7.75
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
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File: K:\2020\01519-2020-15 Kahan Spec Home\Calcs\Shoring\P53-P54 temp.sh8

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 = 0.53(in) based on E (ksi)=29000.00 and | (in4)/pile=800.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):
71 Pl 22 P2 Slope
0 0 60 2.700 .045

PASSIVE PRESSURES:
71 P1 72 P2 Slope
10 .34 60 8.840 17

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
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