
APRIL 14, 2023

STRUCTURAL CALCULATIONS FOR:

LABAN REMODEL
10 BROOK BAY RD
MERCER ISLAND, WA

ARCHITECT:  FLOISAND ARCHITECT

 122 S JACKSON ST  |  SUITE 210  |  SEATTLE  WA 98104  |   206.789.6038 T  |  206.789.6042 F



DESIGN CRITERIA IBC 2018

DEAD LOADS

FLAT ROOF FLOOR DECK  FRAMING MISC. LOADS

Mbrne+Rig. Insul 2 psf 1/2" Flr Tile Fin. 7.0 psf 3/4" Porcel. Slab 10 psf

3/4" Plywood 2.4 psf 1 1/4" Gypcrete 13 psf 3/4" Plywood 2.4 psf

Truss @ 24" o.c. 3.0 psf w/ hydro. tubing - - 2x @ 16" o.c 2.9 psf

Gyp Board (5/8") 2.8 psf 3/4" Plywood 2.4 psf Gyp Board (5/8") 2.8 psf

MEP 1.5 psf TJI @ 16" o.c. 2.3 psf MEP 1.5 psf

2x Slat Clg or 7.5 psf Gyp Board (5/8") 2.8 psf

Solar pan. (5psf) - - MEP 1.5 psf

(where occurs)

Total 19.2 psf Total 29.0 psf Total 19.6 psf

Use 20.0 psf (Typ. roof) Use 30.0 psf Use 20.0 psf 

Use 25.0 psf(w/ solar pan.) Use 15.0 psf (for floor w/ no gypcrete topping)

LIVE LOADS/OCCUPANCY
Risk Category ROOF SNOW FLOOR LIVE DECK LIVE

Roof Deck Snow+Rain surc= 30 psf Occupancy = 40 psf Occupancy = 60 psf

Common Access Stair/Corridor = 40 psf

SEISMIC CRITERIA ASCE 7-16 Ch. 11 & Ch. 12 WIND CRITERIA ASCE 7-16 Ch. 27 Directional Procedure

Imp. Factor = 1.00 Seismic Ht, hn= 22 ft V = 97 mph Kd = 0.85

Site Class = T, Building= 0.2 Exposure = C G = 0.85

R Value = Ts=  h = 28 ft Kzt = 1.00

T= 0.2 < 0.5, Site resp. analysis not required

Geo. Ground Hazard? Yes. Roof Slope = FLAT : 12 = 0 O

Ss = Ask Geo.Fa = Table 11.4-1

S1 = Ask Geo.Fv = Table 11.4-2 PRESSURE COEFFICIENTS (Cp)

# Sms = x 2/3 = Sds = Eqn. 11.4-3 Windward Wall = 0.8 Windward Roof = N/A

# Sm1 = x 2/3 = Sd1 = Eqn. 11.4-4 Leeward Wall = -0.5 Leeward Roof = N/A

 PRESSURE (PSF) q = 0.00256KzKztKdV
2

 Ht Kz qz 0.6xqz
1 qh PWW PLW PWALL PROOF

# T/Ts= ##### ≤ 1.5 0-15 0.85 17.4 10.4  7.1 5.1 12.2 N/A

##### ##### 15-20 0.90 18.4 11.1  7.5 5.1 12.6 N/A

20-25 0.94 19.2 11.5  7.9 5.1 13.0 N/A

SEISMIC WEIGHT ASCE 7-16 12.7.2 25-30 0.98 20.1 12.0 12.0 8.2 5.1 13.3 N/A

Partitions = 15 psf 30-35 1.02 20.9 12.5  8.5 5.1 13.6 N/A

35-40 1.04 21.3 12.8  8.7 5.1 13.8 N/A

40-45 1.07 21.9 13.1  8.9 5.1 14.1 N/A

FLAT ROOF 27.0 psf  45-50 1.09 22.3 13.4  9.1 5.1 14.2 N/A

FLOOR 44.0 psf 1
Per IBC 2018 1605.3.1 Basic Load Combinations

SEISMIC DESIGN CATEGORY IBC 1613.2.5

Seismic DC = D See IBC 1613.2.2 
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SHORING CALCULATIONS





10 Brook Bay - Laban
10ft tall shoring

<ShoringSuite>   CIVILTECH SOFTWARE  USA   www.civiltech.com

Force Equilibrium
Moment Equilibrium

Depth(ft)
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0 1 ksf

Licensed to   4324324234     3424343                    Date: 4/14/2023

File: P:\MT Project Folder\0189-2022-03-01 10 Brook Bay (Laban)\Calculations\Shoring Design\10ft shoring.sh8

Wall Height=10.0 Pile Diameter=0.5 Pile Spacing=4.3       Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=12.00   Min. Pile Length=22.00
MOMENT IN PILE: Max. Moment=52.99  per Pile Spacing=4.3  at Depth=15.15

PILE SELECTION:
Request Min. Section Modulus = 21.2 in3/pile=347.34 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.6
W8X48 has Section Modulus = 43.2 in3/pile=707.92 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.75(in) based on  E (ksi)=29000.00 and  I (in4)/pile=184.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):   
Z1 P1 Z2 P2 Slope
0 0 100 3.500 .035

PASSIVE PRESSURES:   Pressures below will be divided by a Factor of Safety =1.2
Z1 P1 Z2 P2 Slope

11.5 .638 109 42.07 .425

ACTIVE SPACING:
No. Z depth Spacing
1 0.00 4.25
2 10.00 0.50

PASSIVE SPACING:
No. Z depth Spacing
1 10.00 2.00

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



10 Brook Bay - Laban
10ft tall shoring

File: P:\MT Project Folder\0189-2022-03-01 10 Brook Bay (Laban)\Calculations\Shoring Design\10ft shoring.sh8

Licensed to   4324324234     3424343

<ShoringSuite>   CIVILTECH SOFTWARE  USA   www.civiltech.com

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS
Based on pile spacing: 4.3 foot or meter

User Input Pile, W8x48:   E (ksi)=29000.0,    I (in4)/pile=184.0

Force Equilibrium
Moment Equilibrium
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Max. Moment=52.99 kip-ft
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Moment Diagram

Top Deflection=0.75(in)
Max Deflection=0.75(in)

0.751(in) 0

Deflection Diagram



10 Brook Bay - Laban
6.5ft Shoring w_building surcharge

<ShoringSuite>   CIVILTECH SOFTWARE  USA   www.civiltech.com

Force Equilibrium
Moment Equilibrium
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Licensed to   4324324234     3424343                    Date: 4/14/2023

File: P:\MT Project Folder\0189-2022-03-01 10 Brook Bay (Laban)\Calculations\Shoring Design\Shoring w_Surcharge.sh8

Wall Height=6.5 Pile Diameter=0.5 Pile Spacing=4.3       Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=10.06   Min. Pile Length=16.56
MOMENT IN PILE: Max. Moment=38.26  per Pile Spacing=4.3  at Depth=10.31

PILE SELECTION:
Request Min. Section Modulus = 15.3 in3/pile=250.77 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.6
W8X48 has Section Modulus = 43.2 in3/pile=707.92 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.34(in) based on  E (ksi)=29000.00 and  I (in4)/pile=184.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):   
Z1 P1 Z2 P2 Slope
0 0 100 3.500 .035
0 .186 6.5 0.186 0

PASSIVE PRESSURES:   Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 Z2 P2 Slope
6.5 .638 107 43.351 .425

ACTIVE SPACING:
No. Z depth Spacing
1 0.00 4.25
2 5.50 0.50

PASSIVE SPACING:
No. Z depth Spacing
1 5.50 2.00

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



10 Brook Bay - Laban
6.5ft Shoring w_building surcharge

File: P:\MT Project Folder\0189-2022-03-01 10 Brook Bay (Laban)\Calculations\Shoring Design\Shoring w_Surcharge.sh8

Licensed to   4324324234     3424343

<ShoringSuite>   CIVILTECH SOFTWARE  USA   www.civiltech.com

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS
Based on pile spacing: 4.3 foot or meter

User Input Pile, W8x48:   E (ksi)=29000.0,    I (in4)/pile=184.0

Force Equilibrium
Moment Equilibrium
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Net Pressure Diagram

Depth(ft)
0

5

10

15

20

0

5

10

15

20

Depth(ft) Max. Shear=18.60 kip

18.60 kip 0
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Max. Moment=38.26 kip-ft

38.26 kip-ft 0

Moment Diagram

Top Deflection=0.34(in)
Max Deflection=0.34(in)

0.343(in) 0

Deflection Diagram



10 Brook Bay - Laban
6.5ft Shoring w_EQ

<ShoringSuite>   CIVILTECH SOFTWARE  USA   www.civiltech.com

Force Equilibrium
Moment Equilibrium
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Licensed to   4324324234     3424343                    Date: 4/14/2023

File: P:\MT Project Folder\0189-2022-03-01 10 Brook Bay (Laban)\Calculations\Shoring Design\Shoring w_Surcharge_EQ.sh8

Wall Height=6.5 Pile Diameter=0.5 Pile Spacing=4.3       Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=11.04   Min. Pile Length=17.54
MOMENT IN PILE: Max. Moment=59.54  per Pile Spacing=4.3  at Depth=10.87

PILE SELECTION:
Request Min. Section Modulus = 23.8 in3/pile=390.29 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.6
W8X48 has Section Modulus = 43.2 in3/pile=707.92 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.53(in) based on  E (ksi)=29000.00 and  I (in4)/pile=184.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):   
Z1 P1 Z2 P2 Slope
0 0 100 3.500 .035
0 .183 6.5 0.183 0
0 .091 6.5 0.091 0

PASSIVE PRESSURES:   Pressures below will be divided by a Factor of Safety =1.2
Z1 P1 Z2 P2 Slope
6.5 .638 107 43.351 .425

ACTIVE SPACING:
No. Z depth Spacing
1 0.00 4.25
2 6.50 0.50

PASSIVE SPACING:
No. Z depth Spacing
1 6.50 2.00

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



10 Brook Bay - Laban
6.5ft Shoring w_EQ

File: P:\MT Project Folder\0189-2022-03-01 10 Brook Bay (Laban)\Calculations\Shoring Design\Shoring w_Surcharge_EQ.sh8

Licensed to   4324324234     3424343

<ShoringSuite>   CIVILTECH SOFTWARE  USA   www.civiltech.com

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS
Based on pile spacing: 4.3 foot or meter

User Input Pile, W8x48:   E (ksi)=29000.0,    I (in4)/pile=184.0

Force Equilibrium
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Max. Moment=59.54 kip-ft
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Moment Diagram

Top Deflection=0.53(in)
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0.530(in) 0

Deflection Diagram




