ENGINEERING TECHNOLOGIES, INC.

MERCER ISLAND BEACH CLUB — MARINA REBUILD

8326 Avalon Drive
Mercer Island, Washington

Job No.: 24237.00

The seal on these calculations represents the engineering analysis of the
shoreward moorage pier and swim platform and pier support piles, moorage
piles, day dock piles, and swim platform piles.

The design is by the 2021 Washington State Building Code and the 2009
Unified Facilities Criteria. Our scope of work does not include the design of
the floats, ramps and connections, buoyancy, grating, bulkhead, jet ski lifts,
lifeguard platform, slide, upland structures, etc.

The site information, dimensions, and plan layout for the pier has been
provided to us by Waterfront Construction, inc.




Gravity Design
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@ FORTEWEB

MEMBER REPORT PASSED

Swim Dock, Floor: Joist
1 piece(s) W8X10 (A992) ASTM Steel

Overall Length: 15' 7"

15

I
1

=l
S

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal (typ.).

 Design Results Actual @ Location Allowed | Result LDF | Load: Combination (Pattern) Member Length : 15' 7"
Member Reaction (lbs) 826 @ 2" 5861 (3.50") | Passed (14%) - |1.0D + 1.0 L (All Spans) ZY;‘:bfzr: TF'°°f. oron e
Shear (Ibs) 795 @ 3 1/2" 26826 Passed (3%) ~ | 10D+ 1.0 L (All Spans) Bulding it
Moment (Ft-Ibs) 3081 @7'91/2" 5702 Passed (54%) - |1.0D + 1.0 L (All Spans) Bullding Code : IBC 2021
Live Load Defl. (in) 0.105 @ 7' 9 1/2" 0.508 Passed (L/999+) - | 1.0 D + 1.0 L (All Spans) Design Methodology : ASD
Total Load Defl. (i} 0.144 @ 7' 9 1/2" 0.762 Passed (L/999+) - | 1.0 D + 1.0 L (Al Spans)
» Deflection criteria: LL (L/360) and TL (L/240).
= Applicable calculations are based on ANSI/AISC 360-16.
« A iateral-torsional buckling factor (Cs) of 1.0 has been assumed.

Bearing Length Loads to Supports (lbs)
Supports Total | Available | Required | Dead Floor Live | Factored |Accessories
1 - Stud wall - SPF 3.50" 3.50" 3.50" 203 623 826 |Blocking
2 - Stud wall - 5PF 3.50" 3.50" 3.50" 203 623 826 |Blocking

» Blocking Panels are assumed to carry no loads applied directly above them and the full load Is applled to the member being designed.

Lateral Bracing Bracing Intervals oo
Top Edge (Lu) End Bearing Points
Bottom Edge (Lu) End Bearing Foints
Dead Floor Live
Vertical Loads Location (Side) Tr‘:"h"mhry (0.90) (100} | comments
0 - Self Weight (PLF) Oto15'7" N/A 10.0 .
1 - Uniform (PSF) 0 to 15' 7" {Front) 2 8.0 40.0 Default Load

* Side loads are assumed to not induce cross-grain tension.

Weyerhaeuser Notes

document-library.

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disdaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, bullder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories {Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
andfor tested In accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation detalls refer to www.weyerhaeuser.com/woodproducts/

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

| ForteWEB Software Operator
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Natalie Sielaff

Pacific Engineering Technologles
(206) 281-7500
nsielaff@pacengtech.com

ForteWEB v3.8, Engine: V8.4.1.24, Data: V8.1.6.3
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FORTEWERB’ PASSED

MEMBER REPORT

Swim Dock, Floor: Drop Beam
1 piece(s) W8X31 (A992) ASTM Steel

Overall Length: 13' 77
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Drawing Is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal (typ.).

Design Results Actual @ Location Allowed Resukt LDF | Load: Combination (Pattern) Member Length : 13' 7"
Member Reaction (Ibs) 5101 @ 2" 11900 (3.50") | Passed (43%) -~ |[1.0D + 1.0 L (All Spans) g“eb"; :TF'°°’ Dron B

x = lember Type : Drop Beam
Shear (Ibs) 4882 @ 3 1/2 45600 Passed (11%) 1.0 D + 1.0 L (All Spans} Building Use : Residential
Moment (Ft-lbs) 16481 @ 6'9 1/2" 66210 Passed (25%) -- | 1.0 D + 1.0 L (All Spans) Building Code : IBC 2021
Live Load Defl. (in) 0.130 @ 6'9 1/2" 0.442 Passed (L/999+) - 1.0 D + 1.0 L (All Spans) Design Methodology : ASD
Total Load Defl. (in) 0.163 @ 6'9 1/2" 0.663 Passed (L/974) - 1.0 D + 1.0 L (All Spans)
« Deflection criteria: LL {L/360) and TL (L/240).
» Applicable calculations are based on ANSI/AISC 360-16.
= A lateral-torsional buckling factor {Co) of 1.0 has been assumed.

Bearing Length Loads to Supports (Ibs)
-Su pports Total Available | Reqguired Dead Floor Live Factnred. Accessories
1 - Stud wall - SPF 3.50" 3.50" 3.50" 1026 4075 5101 Blocking
2 - Stud wall - SPF 3.50" 3.50” 3.50" 1026 4075 5101 Blocking
« Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) End Bearing Points
Bottom Edge (Lu) End Bearing Points
Dead Floor Live

Vertical Loads Location (Side) T:I':Imry (0.90) (1-00) Comments
0 - Self Weight (PLF) 0to13' 7" N/A 31.0 -
1 - Uniform (PSF) 0 to 13' 7" (Front) 15 8.0 40.0 Default Load

« Side loads are assumed to not induce cross-grain tension.

Weyerhaeuser Notes

Weyerhaeuser warrants that the sizing of its products will be In accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not Intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation Is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to www.weyerhaeuser.com/woodpraducts/

document-library.
The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

ForteWEB Software Operator Job Notes 2/22/2025 12:57:55 AM UTC
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@ FORTEWEBR"

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal (typ.).

MEMBER REPORT

Shoreward Pier, Floor: Joist

1 piece(s) 2

x 8 DF No.2 @ 24" OC

Overall Length: 8 7"

1+

|
!
1

E"F m——T

PASSED

=

Design Results Actual @ Location Allowed | Result LDF | Load: Combination (Pattern) Member Length : 8 4 1/2°
Member Reaction (Ibs) 402 @ 2 1/2" 1434 (2.25") | Passed (28%) =3 1.0 D + 1.0 L (All Spans) MSYSteb"; :_:"’"' e
" ember Type : Joi
Shear (ibs) 326 @ 10 3/4 1305 Passed (25%) 1.00 [1.0D + 1.0 L (All Spans) Building Use : Residential
Moment (Ft-Ibs) 800 @ 4'3 1/2" 1360 Passed (59%) 1.00 |1.0D + 1.0 L (All Spans) Building Code : IBC 2021
Live Load Defl. (in) 0.105 @ 4' 3 1/2" 0.272 Passed (L/933) - 1.0 D + 1.0 L (All Spans) Design Methodology : ASD
Total Load Defl. (in) 0.126 @ 4'3 1/2" 0.408 Passed (L/777) - 1.0 D + 1.0 L (All Spans)
T3-Pro™ Rating N/A N/A N/A - N/A
» Deflection criteria: LL (L/360) and TL (L/240).
= Allowed moment does not reflect the adjustment for the beam stability factor.
* A 15% increase in the moment capacity has been added to account for repetitive member usage.
« Applicable calcuiations are based on NDS.
* No composite action between deck and joist was considered in analysis.
Bearing Length Loads to Supports (Ibs)
Supports Total | Available | Required | Dead | FloorLive | Factored |Accessories
1 - Beam - SPF 3.50" 2.25" 1.50" 69 343 412 1 1/4" Rim Board
2 - Beam - SPF 3.50" 2.25" 1.50" 69 343 412 1 1/4" Rim Board
« Rim Board Is assumed to carry all loads applied directly above it, bypassing the member being designed.
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu} 85" ofc
Bottom Edge (Lu} 8' 5" ofc
+Maximum allowable bracing intervals based on applied load.
Dead Floor Live
Vertical Load Location (Side) Spacing (0.90) (1.00)  [Comments
1 - Uniform (PSF) Gto8' 7" 24" 8.0 40.0 Default Load

document-library.

W euser Notes
Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not Intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facillties are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
andjor tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to www.weyerhaeuser.com/woodproducts/

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

ForteWEB Software Operator

Job Notes i 12/11/2024 10:42:03 PM UTC

Natalle Sielaff

Pacific Engineering Technologles
(206) 281-7500
nsielaff@pacengtech.com

ForteWEB v3.8, Engine: V8.4.1.24, Data: v8.1.6.3
File Name: 24237 Mercer Island Beach Club
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@FORTEWEB

MEMBER REPORT

Shoreward Pier, Floor: Drop Beam
1 piece(s) 5 1/8" x 12" 24F-V4 DF Glulam

Ovenall Length: 23' 1"

PASSED

=K

[

226"

=]._ =T

7 oo

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal (typ.).

Member Length : 23' 1"

System : Floor
Member Type : Drop Beam

Building Use : Residential

Bullding Code : 1BC 2021

Design Methodology : ASD

'Design Results Actual @ Location Allowed | Result LOF | Load: Combination (Pattern)
Member Reaction (Ibs) 2389 @ 2" 7623 (3.50") | Passed (31%) ~ | 1.0D + 1.0 L (All Spans)
Shear (lbs) 2121 @ 1'31/2" 10865 Passed (20%) 1.00 [1.0D + 1.0 L {All Spans)
Pos Moment (Ft-lbs) 13389 @ 11'6 1/2" 24404 Passed (55%) 1.00 | 1.0 D + 1.0 L {All Spans)
Live Load Defl. (in) 0.726 @ 11'6 1/2" 0.758 Passed (L/376) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.939 @ 11'6 1/2" 1.138 Passed (L/291) — | 1.0D + 1.0 L (All Spans)

 Deflection criteria: LL (L/360) and TL (L/240).
» Allowed moment does not refiect the adjustment for the beam stability factor.
» Critical posltive moment adjusted by a volume/size factor of 0.99 that was calculated using length L = 22' 9",
» The effects of positive or negative camber have not been accounted for when calculating defiection.

« The specified glulam is assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer.

« Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)
' Supports Total | Available | Required | Dead Floor Live | Factored |Accessories
1 - Stud wall - SPF 3.50" 3.50" 1.50" 542 1847 2389 | Blocking
2 - Stud wall - SPF 3.50" 3.50" 1.50" 542 1847 2389  |Blocking

+ Blocking Panels are assumed to carry np loads applied directly above them and the full load is applied to the member being designed.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 23' 1" ofc
Bottom Edge (Lu) 23'1" ofc
=Maximum allowable bracing intervals based on applied load.
Dead Floor Live
‘Vertical Loads Location (Side) Trvlvmhutahry (0:90) (1.00) Comments
0 - Self Weight (PLF) 0to23'1" N/A 14.9 -
1 - Uniform (PSF) 0to 23' 1" (Front) 8.0 40.0 Default Load

« Side loads are assumed to not Induce cross-grain tension.

document-library.

Weyerhaeuser Notes

Weyerhaeuser warrants that the sizing of its preducts will be In accordance with Weyerhaeuser praduct deslgn criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation Is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certifled to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to www.weyerhaeuser.com/woodproducts/

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator
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Input Wave = 3.0 feet

FLOKT

Transmitted Wave = 1.8 feet

Figure 5. OpenFOAM Model Domain

Table 7. Mercer Island Beach Club - DOC and DEC

DLSION

\!

De ptio DO Re Period a
Water Level 2.0 feet 3.5 feet
Wind Speed 12.5 knots 63.9 knots
Wave Height (Hs) (1 0.7 feet 3.0 feet
Wave Period (Tp) 1.7 seconds 2.5 seconds

[1 Wake heights will control the design of marine structures
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USGS web services were down for some period of time and as a result this tool wasn't operational, resulting in fimeout error.

USGS web services are now operational so this tool should work as expected.

CALIFORNLA

8326 Avalon Dr, Mercer Island, WA 98040, USA
Latitude, Longitude: 47.5268839, -122.2230739

i

T S . Eo s e E . .
=~ Mercer Island B{;ea!chIO} ) Mercer Island/Beach Club
N\ Club Tennis Courts ¢ s
\\; ‘
@ Odegard,
*” Landscape!Design|
Map data ©2024
Date 12/11/2024, 4:18:30 PM
Design Code Reference Document ASCE7-16
Risk Category ]
Site Class D - Default (See Section 11.4.3)
Type Value Description
Sg 1.463 MCER, ground motion. (for 0.2 second period)
S, 0.504 MCER, ground motion. (for 1.0s period)
Sms 1.755 Site-modified spectral acceleration value
Sw1 null -See Section 11.4.8 Site-modified spectral acceleration value
Spg 1.17 Numeric seismic design value at)0.2 second SA
Sp1 null -See Section 11.4.8 Numeric seismic design value at 1.0 second SA
| Type Value Description
SDC null -See Section 11.4.8 Seismic design category
Fa 1.2 Site amplification factor at 0.2 second
Fy null -See Section 11.4.8 Site amplification factor at 1.0 second
PGA 0.625 MCEg peak ground acceleration
Fraa 1.2 Site amplification factor at PGA
PGAy 0.75 ~  Site modified peak ground acceleration
T 6 Long-period transition period in seconds
8sRT 1.463 Probabilistic risk-targeted ground motion. (0.2 second)
SsUH 1.622 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
SsD 4.33 Factored deterministic acceleration value. (0.2 second) ‘
S1RT 0.504 Probabilistic risk-targeted ground motion. (1.0 second)
S1UH 0.561 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.
S1D 1.634 Factored deterministic acceleration value. (1.0 second) i

PGAd 1.423 Factored deterministic acceleration value. (Peak Ground Acceleration)



Project Name: Mercer Island Beach Club

Project No.: 24237

Seismic Coefficients
WSBC 2021

|Site class definitions (Soil type)

Site Class| D (default)
n
R=| 1.25

Occupancy Category
Response Modification Factor

Seismic Force-Resist. System|Steel Ordinary Cantilever Column System

=] 1.00 '

Spectral Response Spectra:

Sg=| 146.3
S;=| 50.4
F,=| 1.200
F,=| 1.796
T<1.5Ts? YES
TL=[ 60 |
SMS =| 1.756
Swi=| 0.905
Sps =| 1.170
Sp1=| 0.603
S,=| 1.116
D
C.= 0.936
Cemin = 0.051
Cemax = 5.074
Seismic Response coeff., C;= 0.936
Base Shear, V= 0.936
Eh= 0.655
Ev= 0.164

%
%

x (W)
x (W)
x (W)

Importance Factor

Spectral Response Acceleration
Spectral Response Acceleration

Site Coefficient Adjustment for S
Site Coefficient Adjustment for S
Site-Specific GM Not Required

Long Period

Swms = F,*Ss Maximum Spectral
Response Short Periods

Syt = F,*Sy Maximum Spectral
Response 1 Sec. Periods

Maximum Design Spectral Response
Short Periods

Maximum Design Spectral Response 1
Sec. Periods

Design response spectrum.
Design Category

Cs = Sps/(R/l)

Coamin = 0.044*Sps*, .5S1/(R/)
Casmax = Sp/(T*R/))

=C, x(W)
=C,; x 0.7 x (W)
=0.2 x Sy x 0.7 x (W)

Pacific Engineering
~ Technologies -

12/11/2024
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@ The ATC Hazards by Location website wil not be updated to support ASCE 7-22. Find out why.

A ATC Hazards by Location site operations will discontinue at 11:59pm (PST) on December 31, 2024

L\T c Hazards by Location

5 i . ; 7 O =

Search information ! { Eomonds - | S 23

Iplt" ‘./ | "By I{I ‘./"‘ S— ﬁ—@!
Address: 8326 Avalon Drive Mercer Island, Washington 98040 al Park ) i She 4 NF L 1

I L0\ I redmond

Coordinates: 47.5268839, -122.2230739 lo | -Seaty e

i Wi 0N ¢
Elovation: 311t | E:rerr;n:-don, VRénton =
Timestamp: 2024-12-12T00:18:11.393Z i “Kent B '

| .o 2:11%
| 1
. . i ol }
Hazard Type: Wind . Tacomal'i‘m”b“'“
N Ol l .
l‘““&”’?‘!' J T__Map data ©2024 Gaogle' Report _grﬁi;g%; erfor

ASCE 7-16 ASCE 7-10 ASCE 7-05
MRI 10-Year 67 mph MRI 10-Year 72 mph ASCE 7-05 Wind Speed 85 mph
MRI 25-Year 73 mph MRI 25-Year 79 mph
MRI 50-Year 78 mph MRI 50-Year ... 85 mph
MRI 100-Year —.....coocooooocmimiaoes 83 mph MRI 100-Year 91 mph
Risk Category | --- 92 mph Risk Category | ___________.. ... ___ 100 mph
Risk Category Il 97 mph Risk Category 1l 110 mph
Risk Category Il ... 104 mph Risk Categery IN-IV _____________________ 115 mph
Risk Category IV 108 mph

The results indicated here DO NOT reflect any stale or local amendments to the values or any delineation lines made during the building code adoption process. Users should confirm any
output obtained from this tool with the local Authority Having Jurisdiction before proceeding with design.

Pigase note that the ATC Hazards by Location website will not be updated to support ASCE 7-22. Find out why.

Disclaimer

Hazard loads are interpolated from data provided in ASCE 7 and rounded up 1o the nearest whole integer. Per ASCE 7, islands and coastal areas outside the last contour should use the
last wind speed contour of the coastal area — in some cases, this website will extrapolate past the last wind speed contour and therefore, provide a wind speed that Is slightly higher. NOTE:
For queries near wind-borne debris region boundaries, the resulting determination is sensitive to rounding which may affect whether or not it is considered to be within a wind-bome debris
region.

Mountainous terrain, gorges, ocean promontories, and special wind regions shall be examined for unusual wind conditions.

While the information presented on this website is belisved to be correct, ATC and its spensors and contributors assume no responsibility or llability for its accuracy. The material presented
in the report should not be used or relied upon for any specific application without competent examination and verification of its accuracy, suitabllity and applicability by engineers or other
licensed professionals. ATC does not intend that the use of this information replace the sound judgment of such competent professionals, having experience and knowledge in the field of
practice, nor to substitute for the standard of care required of such professionals in interpreting and applying the results of the report provided by this website. Users of the information from
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the goveming building code bodies responsible for building code approval

and interpretation for the building site described by latitude/longitude location in the report.



Mercer Island Beach Club

24237
WIND LOAD
Code References

Risk Category = ] Table 1.5-1

Basic Wind Speed = 97 MPH ATC Hazards by Location

Wind Load Parameters:
Exposure Category Exposure = C Section 26.7
Topographic Factor Kat = il Section 26.8 and table in Fig. 26.8-1
Wind Directionality Factor Ky = 0.95 Section 26.6 and Table 26.6-1
Ground Elevation Factor Ke = 1 Section 26.9
Gust-effect Factor G = 0.85 Section 26.11
Velocity Pressure Coefficient K, = 0.85 Table 26.10-1

g, = 0.00256 kzkdkekztvz(%) = 19.45 psf Equation 26.10-1
H=0.15L UFC-4-152-07, Section 6-3.4.1.3
i
A= 94 SqFt
H= 3.75 ft l
“—
L= 25
F=QzxGxCfx A = 1550 LB (Cf=1, Figure 29.4-1)
ASD Load combo:  0.6W 930 LB
Shield Boat 20% of Load per UFC-4-152-07, Section 6-3.4.1.4 = 186 LB
Total Load 1116 LB
Number of Piles 2
Load Per Pile | 558 LB |
BERTHING LOAD
w=12112 UFC-4-152-07, Section 6-3.5.1.1
w= 7500 LB
M=W/G 233 LB*SA2/FT
V= 1 FT/S UFC-4-152-07, Section 6-3.5.1.2
P —»
KE=1/2MV~2 117 LBFT T
P=KE/A ‘
A=PL*3/3EI 25 ft
I= 151 in?4
Mudli
P= | 342 LB | udline
20 ft

To Fixity ===
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A proposed site plan, prepared by Waterfront Construction, Inc., and dated December 1, 2023, indicates that the
swimming platform, shoreward dock, and replacement mooring structure will be supported by 8-inch diameter piles,
and the new moorage structure supported by 16-inch diameter piles. All piles will be Schedule 80 steel. We were
provided with the following pile loading by Pacific Engineering Technologies, Inc., the structural engineer of

record:

| Maximum Maximum Maximum
Pile Type Lateral Force | Moment at Axial Load
at Dredge Line | Dredge Line
Swimming Platform 1.5 kips 32 kip-ft 8.8 kips
Shoreward Dock 1.2 kips 35 kip-ft 12.6 kips
Mooring Piles 1 kip 36 kip-ft 3 kips
Floating Dock 3 kips 120 kip-ft 3 kips

PILE DESIGN
Lateral Analysis

Our analysis of the lateral pile deflections with the above loading criteria was completed using the LPILE computer
program, version 2018.10.07, published by Ensoft, Inc. The driven steel piles will not be fixed at the lakebed
elevation and lateral movement will be from a combination of horizontal translational movement and rotation.
Therefore, our analysis of the lateral deflections was based on a free head condition for piles extending into the very
stiff, massive silt deposits. The resulting deflections, along with the associated points of fixity, are given below:

Swimming Platform (8-inch Diameter)

. |Point of Fixity|Point of Fixity) Maximum
Deflection
at lakebed Below lakebedBelow lakebed Moment
P¢C| ZeroDefl. |Max. Moment|  Kip-ft
1.10 inches| 13.4 feet 4.4 feet 36.3

Shoreward Dock (8-inch Diameter)

. |Point of Fixity Point of Fixity] Maximum
Deflection
at lakebed Below lakebed/Below lakebed Moment
Zero Defl. |Max. Moment Kip-ft
1.10 inches 13 feet 3.8 feet 38.2
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Mooring Piles (8-inch Diameter)

. _ |Point of Fixity/Point of Fixity] Maximum
Deflection
at lakebed Below lakebed Below lakebed] Moment
Zcero Defl.  |Max. Moment Kip-ft
1.04 inches| 12.6 feet 3.4 feet 38.1

Floating Dock (16-inch Diameter)

. |Point of Fixity Point of Fixity) Maximum
Deflection
Below lakebedBelow lakebed Moment
at lakebed .
Zero Defl. |Max. Moment Kip-ft
.75 inches 18 feet 6 feet 130.8

We extrapolated the potential lateral movement at the lake surface in five-foot increments above the lakebed using
the calculated pile slope or angle of rotation. Results are as follows:

Swimming Platform (8-inch Diameter)
Deflection i Deflection at | Deflection at | Deflection at | Deflection at | Deflection at | Deflection at
at lakebed water surface | water surface | water surface | water surface | water surface (water surface
5’ of Water | 10° of Water | 15° of Water | 20° of Water | 25’ of Water | 30° of Water
1.10 inches| 1.89 inches | 2.69 inches | 3.48 inches | 4.28 inches | 5.07 inches | 5.87 inches
Shoreward Dock (8-inch Diameter)
Deflection Deflection at | Deflection at | Deflection at | Deflection at | Deflection at | Deflection at
at lakebed water surface | water surface | water surface | water surface | water surface |water surface
5’ of Water | 10° of Water | 15° of Water | 20° of Water | 25’ of Water | 30° of Water
1.10 inches| 1.92 inches | 2.74 inches | 3.56 inches | 4.38 inches | 5.20 inches | 6.01 inches
Mooring Piles (8-inch Diameter)
Deflecti Deflection at | Deflection at | Deflection at | Deflection at | Deflection at | Deflection at
eflection
¢ lakebed water surface | water surface| water surface | water surface | water surface |water surface
at lakebe
5’ of Water | 10’ of Water | 15° of Water | 20° of Water | 25’ of Water | 30’ of Water
1.04 inches| 1.83 inches | 2.63 inches | 3.42 inches | 4.21 inches | 5.01 inches | 5.80 inches
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