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Date: December 2022 By: SL, AB BEI No. SheetNo. 1 of 10 Sheets

Subject: Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

A - DESIGN CRITERIA AND GENERAL INFORMATION
Relevant Codes and Standards
AISC Steel Construction Manual, Fifteenth Edition, 2017

ASCE/ SEI 7-16 Minimum Design Loads and Associated Criteria for Building and Other
Structures

AWS D1.1/D1.1M: 2015 Structural Welding Code-Steel
IBC (International Building Code), 2018
SBC (Seattle Building Code), 2018

B - MATERIAL PROPERTIES

Structural steel

Wide flange shapes: ASTM A572 or ASTM A992, Grade 50, unless otherwise noted.
Tees, channels, angels, plates & bars: ASTM A36, unless otherwise noted.

Pipe Piles: ASTM A252, Grade 3 (Mod), fy = 50ksi, or API 5Lx42 or API 5Lx52
Sheet Piles: ASTM A572, Grade 50, fy = 50ksi (Type PZ)

Welding: 70XX Electrodes
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Date: December 2022 By: SL, AB

BEI No. Sheet No. 2 of 10 Sheets

Subject: Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

C - FOUNDATION
1. Retaining Walls

Design Soil Lateral Pressures
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Date: December 2022 By: SL, AB

BEI No. SheetNo. 3 of 10 Sheets
Subject: Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Additional Design Soil Lateral Pressures Notes:

a) Diagram applies to drilled or driven soldier pile walls with lagging and sheet pile
walls designed as a cantilevered wall or with a single row of tieback.

b) All pressures expressed as an equivalent fluid unit weight

c) Active earth and surcharge pressures act over the pile spacing within retained wall
height and over pile width or shaft diameter below bottom of excavation, whichever
is lesser.

d) Passive resistance are ultimate values. Divide with a safety factor of 1.5 for allowable
values.

e) Passive earth pressure acts over 2 times shaft diameter or pile width; or pile spacing,
whichever is lesser.

f) 50% of active surcharge pressure act on all lagging between soldier piles.

2. Single Piles

L-PILE Modeling Parameters

Undrained Spring Strain
Effective Friction Shear P-Y Curve Constant; K Factor;
Layer Unit Weight Angle Strength Model (Es=Kx) @50% max E
¥ (pch b ) cu (kip/ft?) k (pci) €50
Recent Soft clay
sediment 36 e £.08 (Matlock) 0:020
Alluvium 61 32 Sand (Reese) 20
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Date:

December 2022 By: SL, AB BEI No. Sheet No. 4 of 10 Sheets

Subject: Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

D - DESIGN ELEMENTS

Bulkheads (STO03)
NOTE: Design of Wall 2 and Wall 3 have been deferred, therefore not included in this
calculation set. Mention of Wall 2 and Wall 3 are for reference only.

1.

Evaluation Procedure and Assumptions:

a)

b)

Apply Lateral Earth Pressure (LEP) to existing bulkhead assuming the original wall
design was based on a similar apparent LEP
Conservative Assumptions:
i.  Neglect live load surcharge pressures
ii.  Apply passive resistance on pile width (assuming no shaft [unknown] for
soldier piles)

1ii.  Base of wall at existing grade
Resulting bending moment and displacement become the benchmark for existing wall
capacity estimate
Apply full LEP on existing wall with prescribed dredging depths and offsets.
Compare bending moments allowing for 10% overstress for temporary and
construction condition.
Add temporary or permanent tiebacks, if necessary, to achieve no overstress
condition. Consider using temporary tieback if the base of the pile is in good
condition and permanent, if not in good condition, provide reinforcing as necessary.
After dredging base of wall will be backfilled to original grade.
Earthquake pressures will not be considered.
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BEI No.

SheetNo. 5 of 10 Sheets

Subject: Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway
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Date:  December 2022 By: SL, AB

BEI No.

SheetNo. 6 of 10 Sheets

Subject: Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Center Point (Insurance Auto Auction) — Wall 1
Sheet Piles — Wall 1
Design Parameters:
Retained Wall Height
Sheet Pile Size
Physical and Material Properties
Pile Embedment

Observations/Condition — Appears to be older section profile; heavy
corrosion and loss of section

1 2 b - 6”
Unknown
Unknown

= Unknown

Elevation in Feat (ML)

(Shennen & Wilsen, 1951 and 2004)

(Landau Associates, 2074}
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Date:  December 2022 By: SL, AB BEI No. SheetNo. 7 of 10 Sheets

Subject: Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Wall 1

Wall 1

Slag Debris Pile

Wall 1

Slag Debris
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Date: December 2022

By: SL, AB

BEI No. SheetNo. 8 of 10 Sheets

Subject: Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway
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Date:  December 2022 By: SL, AB BEI No. SheetNo. 9 of 10 Sheets
Subject: Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Stub Timber Piles ——

Wall 1 - Sheet Piles =

4 roes Secmen Locaton ana

f Fedaral Navigafion Channel DasignafioniStatian

updsled Decemaer 25 2020, Setial sholoarach om King

gk Channal Centerine % Qutfall - Privats Storm Drain Zourcy dates 2015
1 Horizontal Datum: Washingtzn Stabe >lane, North Zone,
B LOWY Upper Reach Approxi mate Boundary % Cutfall - Public Stom Drain P e Bal. 1 el 1983 720113 13 Survey Ceel
E Erteal Dotum: Wash Lisws? Lo Water | ¥ LUW)
1 WTEE Phase 2 REA (22320 %  Outfall- Emergancy Qusrlow!Starm Drsin
P = Bulkhead ¥ Culfall - Abandoned
3 ———  Amored Slope B Fhass || Gentechrical Samole Location,
K ————  Unarmared Slope
3 . RAL Exceadance Area 22
i Plan View
WindAvard, ANCHOR
e QFA === N
— DRAFT
Lower Duwamish Waterway Group A Fomr o e ot wten AAC APRIL 22, 2022
oo it [t B G VAR g v sy By




Consulting Structural and Civil Engineering

6 Bﬁg%f Emgineewing, nc.

Date:  December 2022 By: SL, AB

BEI No. Sheet No. 10 of 10 Sheets

Subject: Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

i in Feat MLV

Eleva
&

30

40

K Existing Z0192020 Bathymetry

— — — Existing {2016} Lplard Topography

Inferred Lithalogical Contast

FFP = Full Flow Penetrometer
-SPT = Allernale Sonis Cors Baring

¥
R

Hean Higher High Yuater (MHIY)
4115

Aparoximats Loeatian af Historical Boring
{Ehannon & Yisen 1997 and 204}

Aporoximate Location of Menitoring el
{Landau Assaciates, 2014)

s 14 ANCHOR
Wingiatth. W/ Qearez
Lower Duwamish ‘_Wftequay Group

A ocotsumse ¢ e

o]
0 Esluarine Deposits
-

Glacamanine Drt

o Shisse: | o

268A'
3 s
T & ‘e Anmored Sl e
i pproximate Ammared Slops
i Bulkheael iEsiimared Thickness)
2
= (o a e
TR R BB
: : : T -1
o
10
20
a0
40
50
120 140 20 260
Harizantal Distarce in Feet, Mo \erliczl Exaggeration
T P §Geomcnnicl Samie Locston Uptan Fill it Amonng Ol - Privats Stomn Diain X — Roring or Montoring Wl Locarion an Identincation
-G8 = Bonic Coe Borin _
one Penetromerer Test ot Sediments 4¥ Concrate # Outsll- Public Storm Drain N gﬂ“ﬁigﬁjﬁz‘;‘bbﬁmw
Dynamic: Cone Penetrometer = ,
and Auger Allusium P Sheat Pile wal  Ourfall - Emergenay QuarlaniEfom Crain (0= Comected Navg values (koo

Geotechrical Saric Boring Tip Resisiance in TSF
tors per square fost)

X

Quifall - Abandoned

Tip Resistarca Deph {fast]

2 Thizkmess o . [T

& Bulkoan conssts of varins [apairs mater 1o, tmber, and sie
. Topagraphiceats far baee of bildhead L1ges ok

urce: Esi o Nasbumst Faa e pe i
“nri: e S020 Camposile 4o pdaied Decembs: 23, S0, feral o
Suget So.7d _DAR Comsotiun, dized 2046
Harizental Daturn: Washigts
Vertical Datm: oan Lasor Lave Voater ¢ 4L

- sanp e s
11 atol -2 5 it~ negssiaral soons pilirgs, 510 3 502 pic can RAL Exceedance Area 26

Cross Section 265A

013 ars May 15 2019,
g2 o Kl D

ben Fudre
and“opog aphy Trar

21 Eate Parie, Norts Zone. Hovh Arerican DAt of 583 {2011} 1S, Suney rest

PREDESIGH PWESTIGATION

APRIL 21, 2022

1-010



4-011

H A 2 A 4 A 3 a A o) A A v
on| 28 €L XXOXXXX0D HONW 1Oryd AN [ 31va |aAdv]| Ag NOILAINOS3A NOISIAZY ON
| wion 1 owaws ST109INAS ANV A3unoo Bupy on towiinoo |sowiszoow sosrovs
- 813665003 1)
SNOLLVIAIHESY TVINLONYLS 14vdya %06 T
F ° Q m ) Q30N SY Howma v NI ONRZINENG O
dNNV3T0 INJWIG3S B DIV p———
o e HOV3Y ¥3ddN AVMYILYM HSINVAMNG H3MOT € p— _ﬁam ﬁm“_wz._m .Mms& ATNO NOILVINYOANI dnoug) Aemuareqq g somo]
NOISIAIQ INIWLYIHL ¥ILVMILSYM B
31va SMYVd ® S30¥NOSIY TVAINLYN JO ININLHVCIA QENGEL ] wz_g<mn m:ww_ JVNIS-Tud
13T m
INIOd MO a1
TYNIGNLIONOT LIONOT
NOILVOO1 201
1334 ¥VaNn 41
HIANNN VIRV aNnod @
INFWIOVNV LNIWIAZS 219NV HO HLONT 4
HONI FHVNOS ¥3d SdiX 1S
1004 FUVNOS ¥3d SdiM B
SANNOd ANVSNOHL (S)dixt
(3v0s 0z ¥04) 0z SIOUNOSTY TVHNLYN
37VOS OlHdYYO ! 40 LNJWLYVAIA ALNNOD ONI UNGOM
09 or 0z [} LNIO SHOM M ALNNOD ONIY Y
LNOHLIM om (SaNNOd 000°L) SdiX bl
HLIM m
INIOF i
TVOILYIA 1¥3A
MOV HLHON NOILVWHOSNI OaNI
3SIMYIHLO GILON SSTINN oNn HONI NI
304 3AISNI 1
VOIdAL dAL NOILVAIT3 Ly3ANI Ell
ISUIASNVAL SNVAL Y3LINVIA 3AISNI al
31s TIVM 40 dOL MOL 3000 ONIGTING TYNOLLYNYILNI o8l
73318 40 dOL soL
ONILOOA 40 dOL 401 INIOd HOIH dH
30V1d NI NOONVEY SHOLVOIANI JLON AIN o 3134ONOD 40 dOL 2oL TVLNOZIMOH ZIMOH
JUNLONYLS ONILSIXI NOLLOS NV dOL 881 INTFTAHLIATOL ALISNIA-HOH 3daH
AUVHOdWIL dWaL
Q3IAOWSY 38 0L 310N ANOO3S (Z) QIZINVATYO AWO
JUNLONYLS ONILSIXI IVORILINNAS WAS 39vO ‘39NVD vo
310N 1841 (1) 140ddNS 1dns
- IVHNLONYLS onuLs ONILOOH ol
‘SILON A3X 1331s s 1004 ¥0 1334 14
QUVANVLS ais Q3HSINIA NI
HiavaE NOILV.S V1S 3avyo IHSINIA o4
133LS SSTINVLS ss ¥OO074 AFHSINIA HO 30V ¥V 34
3L10NANODIS T S3ILIILN ONENd F1LLY3S nds NOILVANNOA Nad
31340N0O (SINOILYIHI03dS (9)03ds
JlONISHH ) ONIOVdS 90dS NOISNVdX3 dx3
YYINIS Wis ONILSIXT 18IX3
I EGERR T RGNV IR " NENEG 133HS 1HS AVM HOV3 M3
‘aN3IO3T IVINLONYLS ‘S31ON TVH3INID 1004 FYNDS 18 it P
NOILO3S 1038 wno3 03
LHOITALIO F1LLVIS 108 q3aa3ana asn3
31Na3HOS HOS NOILVAST3 13
LNIOF NOISNVdX3 r3
AVM-HO-LHOR M 'MOY 30vH0 ONILSIX3 o3
gl aFINOIY ao3y 30V HOV3 43
Lo 28) F1VO8 ONIOHOANIZY ¥O LNIWIDHOANITY ELNER] HOV3 v3a
NVd 31IS JONIHIATM /0L ¥I4TY 434 ONILSV3 'LSV3 3
V8 LNFWIOUOANITY e
3did 31THONOD AI0HOSNITY doy ONIMYHA oma
H3SIY ‘SnIavy avd 'y 4330 ‘HLd3a da
3did NOYI 371L0Na dia
133HS VS NO 133HS VS NO NMOHS JAROTHO TANIAATOD oAd NOISNIWIQ wia
4O 'SHV3ddY 0 ‘S¥Y3ddV OLOHd Q3LvIdL HOHONY 3LFHONOD NI A3 TIIHa vola
Loes TIVL30 HOIHM NO ONIMYHA HOIHM NO ONIMYXA UNSSTId 'AONIONVL 40 LNIOd “LNIOd 1d ¥3LIwvia via
L0zs /Y»/ HONI F4VNOS ¥3d SANNOd 1sd NO¥I 31110Na 1a
. 1004 3¥VNOS ¥3d SANNOd 45d
Ob=l S90S J08WAS Tiviga (QOLS 3NON 31v08 ‘A9¥3N3 ANNOS 139nd 3sd 3711V3S 40 ALIO $00
livi3a OL1OHd 31V1d ¥O INIT ALYIJONd R 31YNIQ¥00D Q4000
- OO —_— SNONNILNOD 1NOO
371119NS 3AILdIYOS3d 3711L9NS IAILJIYOS3a 311IS0ddO ddo NOILOINNOD NNOD
ONIN3JO ONdO 3L3¥ONOD ONOD
REIETINEL] NIIHILNIA ¥3ENON QV3HYIAO HO VI 10
HIANNN TIVLIA HAVHDOLOHd 30v4 30ISLNO 40 3NIT¥IINGD i)
¥3LIAVIA 3AISLNO ao LNIOF NOLLONYLSNOD o
SHILNIO "HILNIO NO 20 30VId-NI-LSVO dio
L33HS JAVS NO NMOHS Tl ALISN3A A3 TI0HINOD 400
4O 'S¥V3ddV NOILO3S VIS OL LON SIN
HOIHI O SN o SN oIV v by i
HOIHM NO ONIMvQ 378v0ITddV LON VIN oNIaTINg oa1g
T08RAS LND NOILI3S ONIHLYON "HLYON VLN N
[ Gl T8 (20 ~erL 37708 13A31v3S NvaW TSN ONILSL ¥O4 Eum_wm_m Wonany WiSY
W/ NOILO3S 4 7/ NOILVAIT ILVM MOTNVIN MW JLVWIXO¥ddY XO¥ddY
SSTTTaRe SATT aASS o T =T =T TN Y= Te] YILYM MOTMOT NVIW MTIW INIOd FTONY av
J1LI18NS IAILIE0S3a J1LI18NS IAILdIY0S3a PRGN e oesionony ay
WNWINIA NIN v
REIEIMNEL] ¥3IILINTal
HILYM HOIH HOIH NVIN MHHIN anv ?
¥311371NOILO3S H3EWNN NOILVAIT3 O o SANNOY ‘HIFANN @
aN3o3a1 SNOILVINTHEaY
H v B \4 4 v 3 a v B v el v v

Jo7s Ag wdsggL:£0-620Z ‘02 INF :03LLOTd

3
1008 10KE" | BMP'L00-S M T-OYOS IBITIoNISISBUMEIQIg1 3655003 ASHUBIEN USIWBIN] o0 J0 UoEaY 13 J0 ANUBSIO WaIPSS J0j S9N BUJ 0'ZSZIVD 0UDu - S9USS 25211

ERNEREREY

Joke KGOV Jopiog-8L-621sa-OLMOYX \NOILIOS 31i4 ¥3aH08



4-012

H A 2 A 4 A 3 a A ko) A A v
on| 28 vL XXOXXXX0D | MONW LOrdd AN Learszn 3va [anav| Ag NOILdINOS3 NOISIAZY oN
et ouel NYHOVIA JUNSSTU TI0S ANV | fyunon Buryy | orowes oo
. 813655003
Z00S S3LON TVHINIO TVINLONYLS 14vdya %06
b i)
' d310N SV 1HONE 'V

dNNVTO INZWIG3S T T AT

p— >.ﬁ_vmwz;§n HOVZY ¥3ddN AYMYILYM HSINVMNG ¥3MOT € — _ﬂém ﬁw“_wﬂw was& ATINO NOILVINHOANI dnoig) Aemisigqq ¢ g somo]
awva SV SIONTIOSEN UL 40 NNV ozt ONIMVRIQ INSSI VNI Tud

—  SIN 3OS
AVHOVIA 34NSS3Hd
371d L33HS ¥O0 37Id ¥31a70S Y3AATFTLNVYO
“SNTVA I1GVMOTIV ¥OH §'L 30 HOLOVA ALIAVS V HLIM JAIAIQ SINTVA JLVWILTN FuV IONVLSISTY IAISSVd 9
S37Id ¥31010S NIIMLIE ONIDOVT TIV NO LOV STUNSSTd IOUVHONNS ANV JAILOY 40 %0S 'S S3LON TVHINIO ISTHL NI AINIVANOD
PREREERE] LON NOLLYIWHO=NI HO4 SNOILVOII03dS LOIrO¥d OL ¥343 'NOILONYLSNOD
HIATHOIHM ‘ONIOVAS Tid ¥O ‘HLAIM Tid ¥O ¥ILINVIA L4VHS STWIL Z ¥IAO SLOV IUNSSTUd HLMYI JAISSYd ¥ 40 S3SVHd TIV ONINNA 'STINLONULS INIOVFaY ANV FMNLONYLS IHL 40
“43SSTT S| ¥IATHOIHM ‘NOILYAYOXT 40 WOLLOS MO8 ¥3LINVIA L4VHS HO HLAIM I1id ¥3A0 ALIIGYLS YO QIHINDIY SY ONRIOHS ANV ONIOWHE NOLLOIHI A¥VHOdW3L 3AINOHd
GNV LHOIZH TIVM GaNIVL3¥ NIHLIM ONIOVdS TTid IHL ¥IAO LOV STUNSSTed IOUVHONNS ANV HLNVI ALOY '€ S HIONVUTHOSIA ANY 40 ATILVIGINAI SALLYLNISTUGT 103 OHd
"LHOIAM LINN QINTd INTTYAINDS NY SY OSSSTDA STINSSIA TV 2 3HL A4ILON ONY YIOM ONILYVLS OL HORId 3LIS 103r0¥dd JHL LV SNOILIANOD
"MOVE3IL 40 MOY JTONIS V HLIM O TIVM GFHIAITLNYD V SY ANV SONIMYXA TIAID ANV TH3NIO HLIM SNOISNIWIQ TTV A4I¥3A ANV JLYNIGH00D
Q3NOISIA STIVM Tid LIIHS ANV ONIDOVT ¥IFAILL HLIM STIVM Tid ¥3IQT10S A3 110 OL S3rTddY Wvdovid '+
S3ION "NOILVOREVS OL HORd JAILVINISTATY 103r0¥d FHL WO
M3IATY AHOLOVASILYS HIZHL IAIFOIH ANV SONIMYHA dOHS AFAINOIY TV LINENS
- 0z m‘_n_w_mww: - 2 L9 WAANTIY SNO3NVTIZOSIN
200 ‘ ROV 200 = o INamIa3s ‘09 3AVAO ‘SL9Y INLSY HLIM FONVANOOOV NI 38 TIVHS T33LS ONIOHOANIZY
AVTO 1408 JINEREN
SAVQ 82 1V 1sd 0005 =04
053 (10d) > @ | oo o 129-0-Q¥0 ANV L0110 INLSY OL NHOANOD TIVHS LNOYD kzm§mw%7w_ﬂ<%zmmwmma
AXVIN %0SD | (xy=s3) 73aon HLONTULS | oo\ | 1HOIEM SHIAVT
MOLOVH | MINVISNOO | IAMND A | dvaHS 1NN .
NIVALS NS Qaniveiann | NOMORE | g At o NOILIO3 1S3L¥1 ‘3000 ONIGTING 81€ 10V OL WONANOD TIVHS NOILONMLSNOD 3LFHONOD
"NOILIGT LSTLVT ‘SLE IOV STUNLONYHLS FLFHONOD AIONOANIZY ONITIVLIA HO4
30110V¥d QYVANYLS 40 VNNV HLIM JONVAOOOV NI 38 TIVHS ‘03LON ISIMYIHLO
SYILINVHVD ONITIAOW Fd1 SSITNN ‘SHVE ONIOYOANIZH 40 NOILOFHI ANV ‘NOLLYOINEY "ONIMIVLIA 11V
ETENGIVeR)
850 920 560 s FHNSSTAD HLIHVA SAISSYd 3dNSSIHd HLYVI 1S3 LV SNOILYOIJID3dS HLIM JONVINHOANOD NI 3LVOO 38 TIVHS T33LS TVHNLONYLS
ONILNIVd
8v'0 990 $8'0 z |
980 950 S20 0 “¥3Q13M Q3111430 08VM A8 3LONANOD
- - - 38 TIVHS ONIQTIM 'SY SMY NOILVOI4I03dS 300HL0T13 ANV '€ 318VL L'LA SMY/ISNY
AVHE | AVHSL | AbHE 30NVLsia L L O ONIWNONOD SIS XX0L 38 TIVHS SIAOULOTT ONIGTAM "L T4 SNONNLINOD
HOLovA NOILLONa3Y 135440 o (35d18vE (5Pez 9% SATIM 3ZIS WNWININ 3000 ONITTAM L'10 SMY OL WHOANOD TIVHS ONIGTAM TV
ONIQTIM
SHOL0V4 NOLLONATY FNSSTed HLMVI IAISSVd _h .
v avoT 378ISSOd ¥IAIHIHM SNOILOIS 318N0QA NI A311ddNS 38 TIVHS S3Tid 133HS
(30d)96 e 1/;N1 0'88 = SNTNAOW NOLLOIS DLLSVTA WNIININ
= _ STHONI 050 = SSINXOIHL FONVTH ¥O 83IM WNIININ
Q38 ¥IAN HSINIA \; ' 08 3dveo
o NS ‘2/SY LSV OL ONINYOANOO ‘M3N 38 TIVHS S3Tid 1I3HS T33LS ONINOOTIILNI
HO ONILSIX3 \ﬁo&mm = S31id 133HS
8 =
? 142 ¥3ddN NI \ A '26XTS IdY ¥O ZpXTS IdV HO IsX 05 =) (OW) € IAVHD
5| 8| 3unss3udHidva ON ‘262 LSV ¥3d SSINYOIHL TIVM WNWINIW LY HLIM VIO b1 - STTid 3did 1331S
Bl |g 3NSSVdRIONDI > 2 ST1id T33LS VHNLONYLS
o S|z L 5
I 3ONVLSIA oee ] NOILLYINHOANI TTI14%0VE NV ONI9A3¥A NOILYANNOS
LTS 13440 ONI9AIMA (dsd) 052 ¥04 220z 1SNONY G31va ‘SYIINIONS VIO HOHONY A8 LHOJIY STIOS LINSNOD
2| B2 \ = NOISIHAY F18YMOTIV SNIId NOILVANNO4
= m N> A -
= 4] anoz avoron SRIOM 4O LHVLS OL HORId
E ~T 319310¥d 38 TIVHS NOILYAVOX3 ¥O ONIOAIHA ¥Y3N STMNLONHLS HO STIVALNO TV
3 NOILO310%d FUNLONYLS ANV STIVALNO
avo1 o0 £r i1
(GSd) 05z=5b JALLOLSTY FHOW JuY SIA00
HLON3T G3ANOSNN 29uVHONNS YIHLO TWIHM LdFOX3 'NOILIGS 8107 O8I ‘FA0O ONIATING TYNOLLYNYILNI
3avyO ONILSIX3 $3009 ANV S3LON ONIQTING F18YOTddY
VG310 NOISTa
H v 9 v E] v 3 a v B v El v v

J075 A8 wdgy60:0-620Z ‘02 INF :03LLOTd

o
2008 AN0Ke" | BMP'Z00-S HMAT-QYOSBIIONAISISBUNEIQIg) F6S5003 AEMISIEM YSILIEMAG 130T J0 4B 596 Jo ANUBBIO JUaWIPaS 10} SIRS BU3 L0'ZGZIVEO 1OWOUY - SaUSS Z62VL

ERNERErEY

OV I3pI0g-81-92150-QLMOYX :NOILIGS 3114 ¥3a¥08

seke g



4-013

A ° A 4 A 3 a A 0 A A v
u .—(W%P , QMWXW XXDIXXXX0D HONW 1Oryd €202 AINT 3iva andy | A8 NOILIMOS3A NOISIATY ON
ONILSIL ANV SNOLLOTASNI | fyunon Bupy | 2mes misms e
“A | 13655003
€00S 7VIO3dS 40 INIWIALVLS 14vdya %06
bty
" Q310N sV 1HONE 'V
dNNV3TO LNJWIO3S ueduos bueon eur | Awnoo by 1 o5 0 Mo | omees Jovog
NI HOVZY ¥3ddn AYMHILYM HSINYMNG 3MOT € TS HEENSNAOaToN ATNO NOILVINYOSNI dnoug Kemusieqq ng iomo]
ez0z AINP Va1 ¥o1'S =
a1 SV SIOUNOSTH TANLIN IO NNV om0 ONIMvHA INSSI TVNI38d

SNOILYAYISEO TVENLONYLS ONY ONILSIL ‘SNOILO3JSNI a3HINOIY
40 3ONVAQY NI NOILYOIHILON 3AIAOYd TIVHS HOLOVHLINOD 'SNOILOIASNI AFHINDIY O ¥HOM IHL OL SSI0OV IAINOHd TIVHS HOLOVHINOD ‘9
SNOILO3dSNI A3MINO3Y ININY3L3A OL INFWLHYEIA ONIATING HLIM 3LYNIGHO0D “TVIDI440
ONIQTING 3HL A8 NOILO3dSNI OL LO3raNS SI NOLLONYLSNOD "STVIDI440 ONIQTING 3HL A8 SNOLLOIJSNI OL NOILIAAY NI 34V SNOLLOIJSNI VI03dS 'S
“(SV.L NOILONYLSNOD LX3N FHL OL HOIMd)XYOM IHL 40 NOILITdWOO FHL 1V ANV AIWHO43d ONIZE S| 4O NI3E SYH HHOM
3HL 3YIHM V3HY FHL NI LIN3SI™d 38 0L 03103dX3 S| OLOIASNI TVIO3dS IHL *0IA0I3d 38 OL A314193dS SI NOILOFASNI 40 AONINDIYL IUIHM '+
NOILOIJSNI TVIO3dS ONRMINDIY HHOM JHL 40 NOILYANISEO IWIL-TIN ONIAIAOY ANY AIWHOMId ONIFE SI HHOM FHL
JYIHM VIHY 3HL NI LINISTHd 38 O 03103dX3 S| HOLOIdSNI WIO3dS FHL 'SNONNILNOD 38 OL A3IH103dS S| NOLLOIASNI 40 AONINOIYL TFHM €
*L1 ¥31dVHO ‘08S HLIM JONVAY0OOV NI 3WHO043d 38 T1IM
NOILVAY3SEO HNLONYLS ANV NOILOISNI TVIO3dS ‘SLSIL TVHNLONYLS 'LO3rO¥d SIHL 40 NOILONELSNOD JHL 40 ALIYND 3HL FUNSSY OL 2
(ogs) NoILIa3
810Z ‘3002 ONIQTING FTLLYIS FHL A8 GINYIAOD FHY NOLLONYLSNOD H0 STVINILYIN 3HL 40 ALITVNO IFHL ONY dIHSNYINNHOM 40 ALITYND IHL "}
491/S NVHL ¥31v3H9 SA13M L3714 SSYd-I1ONIS
X ANV ‘SAT3M 137714 SSYd-ILTNW ‘SAT13M JA00HD
NOILVHLINId-TVILYYd ANV 313 TdWOD LOIdSNI
X $34NA300¥d ONIATIM ¥IJO¥d 40 3SN AJINIA
S3LVOIILE3D X
S¥3A13IM LINENS OL HOLOVHINOD SNOLLYDIJITVNO ¥3aT3M AJIN3A
X SIVINILYIN ¥371114 Q1IM HOS STVINILYIN AJINIA
S1¥0d3Y 1S3L 1IN x 013 'Syve 's3Lvid
Q31411430 LINENS OL HOLOVHINOD ‘S3dVHS 133LS TVHNLONYLS ¥O4 WINILYIN AJINIA
NOILOIJSNI I03dS
LNOHLIM YHOM WHO4¥3d OL X
331s 21 ¥3LdVHD ‘08l HLIM JONVAY0O0Y
NI G3A0¥ddY 38 TIVHS HOLvOldaY4 SLNIW313 VHNLONYLS 40 NOLLYOINEYS 13318 VHNLONYLS
(AXOd3) 6250 WLSY HLONIYLS IAISSTHINOD
@TEI4FHL OL INFWAIHS LNOYO HOVA MO4 S38N0 .2 LS3L (SNOILILNIW3D) Zv60 NLSY | LNOYD AXOd3 ANV SNOILILNINIO
1SV 34V SYIANITAD ¥3AINIHM €710 WLSY dINN1S 313¥ONOD
X AN3W30V1d LNOYD INIWIO JINIYL 3134ONOD
J134ONOD
(NOILO3dSNI
NOILIGNOD GNY NOLLY.ANIWNYLSNI X
WYOINHO3LO39) 00 60 € YAOW3Y SI¥83d a3I41INIal
(NOILO3JSNI
1vOINHO3L039 NOILIONOD NV NOLLY.INIWNYLSNI X
o JONTY4TY YOINHO3LO39) 00 60 L€ MHOM HILYM-NI NV ONIOQTHA ST10s
AON3NOIYA
- QYVANVYLS 40 3000 TYINELVIN 30 WALSAS 0l00Iy3d SNONNILNOO
ONILSTL SHHVINTY NOILOIJSNI 40 AONINOIHA NOILO3dSNI a3¥INDIY IVINILYIN HO W3LSAS
SNOILD3AdSNI TVIO3dS HO4 ONILSTL A3HIN03Y SINILSAS TVINLONYLS - SNOILOIJSNI TVIO3dS d3dIN03A
¢ 31avl L 3719vL
v B v El v 3 a v 5 v E v v

Jo7s Ag wdgzi01:60-620Z ‘02 INF :03LLOTd

£00S N0KeT | BMP'E00-S HMAT-QYOSBITIONAISISBUNEIQIg) F6S5003 AEMISIEM YSILIEMAG JoMOT Jo 4B 590 Jo ANUBBIO JUaWIPaS 10} SIRS BU3 L0'ZGZIVEO JOWOuY - SaUSS Z62VL

0

ERNERErEY

OV I3pI0g-81-92150-QLMOYX :NOILIGS 3114 ¥3a¥08

seke g



d-014

s

H A 9 A 4 A 3 A a A 2 A A v
on| 18 9L XXOXXXX0D | HONW Lordd AN oo s 31va [andv [ A8 NOILdINOS3 NOISIAZY OoN
| wioL 1 o SOLOHd ANV NV1d i oM iMINGS |neLdow v FiEN
-O- uno? Buy
10000-9-L0LdM 3} ). | mrsr——" ) N
390al¥4g Mdvd HLNOS on 3 o308 | wnonaav noisza (1) R —
° ° _‘m ) pp——" HomE v N N NONG Lo,
dNNVTO IN3WIG3S T e T e T e
p—e >.n__hwz§§ HOVZY ¥3ddn AYMHILYM HSINYMNG 3MOT € T Em_wm_wmmén_ ATINO NOILVINHO4NI dnougy Aemsaregq g semo]
NOISIAIQ INIWLYIHL ¥ILVMILSYM -
ava SRivd ® SIOUNOSTY TRINLYN 40 a S ONIMVYYA INSSI TYNIJ-Tdd
ﬂ m 4 3INON ‘3TVOS 3NON :3TVOS
202 M3IA dVIN 319009
SR e}
Sa 2|0 (NV3YLSNMOA ONIMOOT) ¥3AN34
©
z828s (F === =
825009
b= N7
28835 |2 '
35928 |=
m»39= [
I R23533 (S]]
“ozgg | »
GEESR[)
<3 c
N
320
>
v y3id
z
¥3TNY IONVHYITO HO —I YIANTH MNVEE3AINY LSY3 oy -
001 : L :3TVOS
NV1d 31IS VILdvd
>
3NON :3Tv0S
(WV3YLSdN ONIMOOT) SH3ANTS
€
>
v
(1n2 40 301) A¥VANNOE
L HIANIA SNVENIAY 1SV3 L euald L vuad RERIRR INRIALO04 WSIdd 3903
101-S 33S NOILVAZ 13 — o —
HIANI HNVEIAR LSIM GNV NY1d G398V ING 804 AMYONNOS LHOMAYD
WSitd 390340 A3LYWILSI b
(@) 3oaiya 31N0sva N s |
390148 ¥dvd HLNOS 201S /4L, ]
Ny
(&) L Foarg Ho — .
‘WILSAS ONIIFANIS FOAIE FOV1dNI-LOTLONd RN
"SNV1d 3HL NO Q3.LVOIAONI W3LSAS 37Id ONIY3AN3H /ﬂ\/ | 4 .
NV S¥31d 390148 WOX SL3S440 WAWINIW FHL NIVINIVA (E) T o .

01 SAQVO1 TvH3LV1 3ISOdWI 3SIMYFHLO HO YOOW LON Od @

"ONIMYHA 3IHL NO ISIMYIHLO

Q310N FYIHM Ld3DX3 A3NIT-AAVIH NMOHS 4V
STUNLYIH 3LIS ANV ‘STUNLONULS 'LOVHINOD SIHL ¥O4
S3AVYO M3IN "ATNO IONIHI43H HO4 AIANILNI 3§V ANV

‘SIUNLONYLS ALNNOD ONI

'SONIMVYYA TIAID 338 'NOILYHOLSTY @3NIT-LHOIT HO/ANY d3IN3IHOS NMOHS 3¥V S3dNLY3d % N N\
ANV 3dO7S LND ‘'SLINIM ANV 13S440 ONIDAIHA o4 AMV LIS ANV 'STUNLONYLS ‘AHIVHOOdOL ONILSIXT 'L 1334 NI 3TVOS
- - P —
‘S3LON AIM ‘S31ON TVH3INIO 002 oot o 05 oo
H v B v E) v 3 v a v 5 v El v v

0

ERNERErEY

2078 A9 wd1zi£L:£0-€202 ‘02 IM “03LLOd

BUIMEI0Ig) 3655003 ABMIBIEM USIWEMNG JamoT J0 Uoeay 1addn Jo dnuealD 1UBWIPSS 0} S9AS BUT 102530 10UoUY - SIUBS ZG2IiL.

S UNMAT-avOS|EIMENAS St

0018 Anofe | Bmp 0oL

OV J3pIog-8.1-92150-0LMOYX ‘NOILIG3 3114 ¥3a¥08

sfehg



d4-015

H A ) A E] A 3 A a A A A v
ON 18 1L mJ —m om m D z< z<4 m XXDIXXXX0D HONW 1Oryd €202 AINT 31va  |andY NOILdI¥OS3A NOISINTY ON
4 | WIOL | ONLHS 'ON LOVHINOO |'3ONVLI00V LOFrOHd
100009~ L0ZdM Kuno) Bupy | — 0 we
L0LS 39al¥9 ¥dvd HLNOS on3ssorous | whosaavnoissa (1} J—
bty
g Q3ILONSY | IHowE'V
ANNYETO LNFWIO3S T e
p—e >.n__hwz_g§ HOVZY ¥3ddN AYMEILYM HSINYMNG 3MOT € p— .._ﬂsm Em_ww Mmama ATNO NOILVINYOANI dnoug) Aemuareqq g “emo]
NOISIAIG INFWLYIHL ¥ILVMILSYM -
3Lva SHYVd B SIOHUNOSIY TYHNLYN 40 INIWLHVYL3A G3INOIHO. 02—;<”_n m:wm— VNI Tdd
0Z:} 3TV0S
NOILVATT3
| il CrTT T T T T T T T T T T T il

39034AIN0 141
390340 A3WINOIY L2 //._.mm_>>1._.w_02 ONIMOOT 39aldg

T 135440 ONIDA3YA .05

\— 10 390148 1V 3aVHO ILYNIXO¥ddY

135440 ONIOA3¥A .0-S T

— — ——ef=—{=dAl) NOIL
TN

“NOILIGNOD

AIN3S3dd 103143y AT3Lvd 10N
AYW ANV NOILYWHOINI T¥3I4OLSIH NO
d3sv8 3dv S3NIMT ANNOHD O

35di4d 40 3903 1S3IM
3N ANNOYO ONILSIX3 — 0

¢/_“U/_"WM“\V\MWMH EYSSANAYANASS gwh TS

1S

)

J

g

W_‘\\ dAL ‘NOILO3LONd ¥3ld

AZa A e,

Q0°00+¥E VIS
Y007 NvdS 301 B

86+ VLS
vdS 31N0SvE B

SL+GE VIS

| NOINNNEL D
ge8y 'A313
Q0'9Z+G¢ VIS
v ¥3d D

1YVHO 0S¥81 YWON
33S "3ONVHV3TO ZIYOH .0-52)
“¥37NY ¥3d 3ONVHEVYITO HO LY¥3A

SRV %‘J@

G2'L0O+EE VIS
JOHS avo1 3NT D

]

NOINNN.

0ZL_:31¥0S
NVd

("dAL) NOILO3LO¥d ¥3Id

B

Eangies

e

T VA =

I
T
]

Ly AIT3

Sov+ee VIS
7 ‘948 HOVONddY B

WLS
LD |

- /A 7 o A |7 A v g

Al

Wzt
VB === —— 0¥

/

% \
\ J 3.8vL88IN/
0 y S /
&m\ ENN mwu\ /

Ve
Ve /

‘NOILYHOLS3Y ANV

V77

i1 Lo l

"SONIMVYA TIAID 338
'3d07S LND ‘SLINIM ONIDAZYA HO4 @

‘NOILONYLSNOD

OL HOIdd SNOISNIWIA TV AJI¥3A 378V IIVAY
NOILYIWHOANI 1S31VT IHL MOHS SONIMYHA G403y
3S3HL 'SIHNLONYLS ONILSIX3 40 SNOISNINIA ANV
SANNOYOMOVE ¥O4 IONIHYIAFY SV A3SN N339 SYH
$098 ONIMYHQA AHO03Y (£6100€) 3DAIYE HoVd HLNOS @

"ONIMYHA 3HL NO 3SIMY3IHLO 310N

FYIHM Ld30X3 A3NIT-AAVIH NMOHS 3dV S3dNLV3d

31IS ANY ‘SIHNLONYLS "LOVHLINOD SIHL ¥O4 S3AVHO

/M3N "ATINO 3ON3YIJ3Y HO4 A3ANILNI ¥V ANV

@3NIT-LHOIT HO/ANY 3N33¥OS NMOHS FdV S3dNLV3S
31IS ANV 'SFUNLONYLS "AHVHOOdOL ONILSIXI @

S31ON TVH3INIO

‘088 HOYOMddY B

Tmozw avol 3aT B

NOINNN¥L D
30018 D

JOHS QvOT 3AI u,L

NOINNNAL 3

1334 NI 3793S

H v 9

v 3

v a v

ERlEEEEES] o

p

107 A9 WdEE'g0:€0-€202 ‘02 INM “03LL0d

BUIMEIQIg) 3655003 ABMUBIEM USIWEMNG S8 J0 Uoeay 1addn Jo dnueslD 1UBWIPSS 0} S9AS BUT 10'ZSEVID 10UoUY - SIUBS ZG2IiL.

- HNMAT-avOs\eNpPISsf

1018 Anofe | Bmp'Lo1-

OV J3pIog-8.1-92150-0LMOYX ‘NOILIG3 3114 ¥3a¥08

seke g



d-016

H A 9 A 4 A 3 A a A 2 A A v
ON 18 8L XXDIXXXX0D HONW 1Oryd €202 AINT 3iva andy | A8 NOILIMOS3A NOISIATY ON
rooom.wwwmnﬁ% SOLOHd ANV NV1d Kyunog Bupy mEMMM“MS 301300 L3r0Me o -
Bt o
\ZLS L TIVM SQvIHXINg sestomons | nposasronso 14vdd %06 S
b i)
" Q3LON sV 1HONE 'V
dNNVTO IN3WIG3S T e
p—e >.n__hwz§§ HOVZY ¥3ddn AYMHILYM HSINYMNG 3MOT € T mwm“_wwmmag ATINO NOILVINHO4NI dnougy Aemsaieg ust q om0
NOISIAIQ INIWLYIHL ¥ILVMILSYM -
ava SRivd ® SIOUNOSTY TRINLYN 40 a S ONIMVYYA INSSI TYNIJ-Tdd

‘.ﬂ m 4 3INON ‘3TVOS 3INON 3TVOS 3INON ‘3TVOS

=T

2E0F

8225 (Q &y anv & avaHyIng

=0

m m 2|0 ST 133Hs THaLs Fd 8NLS ¥3NLL
>0 m W [y 3
s2els|o b
S EEE po) AR T
£e823 |2 5 : ‘ il
m239% |2 K B 7 s : : o

H<=320 3 > 57 g == 5 St

M 590 > 5 i 5 4 3 =

m 5 2o ® 7

Fz3g (M

2822

o m

INININVENT
a3dondY

{9) NoISO400
3d 133HS

001 : L :3TVOS

NV1d LIS TVILdvd

1d ONZ6 ¢

IVAOW3N ¥O4
ONITId ANV SI¥830 d3141LN3Al 40 NOILYOOT GOZA OL L0ZA

SNOILO3S ANV ‘SNOILVYAT T3
‘SNV1d - NOILYdISSIA AOY3NT :STIV4LNO  €0ZS ANV 20ZS

SOLOHd ANV SNV1d ‘STIV41NO0  10ZS ANV 002S

$7IV133d ANV SNOILO3S "SIIONIONILLNOD
SHIVd3Y ANV SNOILOIMLSIN ONIAVOT b TIVM lELsoL6els

STNI08d ANV SNVId :L TIVM 9215 0L 22LS
‘SONIMYHA FONTHIHT

AYVANNOE LHOIMAVA
WSI¥d 39034a A31YNILST
=

3d0O1S A340NNY
30V1d NI LO310dd

"SHIVd3Y 379ISSOd ¥04 3INITANN
1V 37Id L133HS 3HL 40 NOILIONOD 3HL SSISSV ANV IAYISE0

0L JAILVLNISIHIY LOIrOdd A4ILON ‘ONIDAIHA OL HOId © T T —
by () (1n2 40 301) A¥vaNNoE
6602 ANV ‘€402 ‘2202 'S0 ‘7122 - STIVALNO IAILOV INRd1004 WSiid 39G3
INO¥H 13S440 INIWAINOI NOILONYLSNOD .0-€ NIVINIVIA ‘a3HIN03y \\ N\
SV J9VINVA WO FATVA TIIEXONA ANV TTV4LNO LOILOYd - \
"SLINY3d ONV SNOILYOIHIO3dS FHL OL (¥) 3d 133HS \

FONVWHOANOD NI S37Id ¥38WIL 3L0SO3HD 3SOdSIA ANV ITANVH 1sIX3 4102¥

LN TIVM 3TId
133HS M3N

"SNV1d 3HL NO 47755

Q3LVOIANI SL3S440 WNWINIW HL NIVLNIVIN 3H04343HL I18VIIVAY
SI HLd3d IN3IWA39N3 31id YO NOILYWHOLNI NOIS3A TT¥YM ON

©@ @ 8 @

LINIT TIVM

'SAQvIHMING
3HL NO SAVO1 Tvd3LV1 3SOdII 3SIMYIHLO HO YOOW LON Oa @

<

AYVANNOE LHOITAVA
WSIid 390340 A3LVNILS3

- o
2 B
2~

/ (1) (1n2 40 301) A¥VANNOS

1NI¥dLOO4 WSIid 390380

47701

"SONIMYNEA TIAID 33S
‘NOILVYO1S3Y ANV '3dO1S LND 'SLINIT ANY 13S440 ONIDA3HA HOd AMV

‘STLON A3M

"ONIMYYA IHL NO ISIMYIHLO 310N

3d 8nls
H3gNIL

2
FYIHM LdIOX3 A3INIT-AAVIH NMOHS 3¥Y S3NLY3H 3LIS ANV L
‘SIUNLONYLS 'LOVELINOO SIHL ¥Od SIAVHO M3IN "ATNO JONIHIITY . \ ,a\.D.
¥Od A3ANILNI 3V ANV A3NIT-LHOIT HO/ANY 3NIIFHOS NMOHS \ )
3HY STUNLYIL 3LIS ANV 'STANLONYLS 'AHVHOOdOL ONILSIXT  “} 1334 NI 3TVOS
]
CETTONRFRENED) o oot o o5 oo

H v B v E) v 3 v a v 5 v El v v

207 A8 wdoz:60:20-€202 ‘02 IM “03LLOd

BUIMEI0Ig) 3655003 ABMUBIEM USIWEMNG S8 J0 Uoeay 1add Jo dnuealD 1UBWIPSS 0} S9AS BUT 10'ZSEVID 10UOUY - SIUBS ZG21iL.

OV J3pIog-8.1-92150-0LMOYX ‘NOILIG3 3114 ¥3a¥08

sfehg

S UNMAT-avOS|EIMENAS St

1218 Anofe | Bmp'Lz)-

0

ERNERErEY

“L



2-017

J07s Ag wdog:}1:0-620Z ‘02 INF :03LLOTd

OV I3pI0g-81-92150-QLMOYX :NOILIGS 3114 ¥3a¥08

seke g

A 2 A 4 A El A a A ko) A A v
N 18 6L m J —m om m D z< Z<J m XXDIXXXX0D HONW 1Oryd €202 AINT 3iva andy | A8 NOILIMOS3A NOISIATY ON
| WIOL / ONLHS 'ON LOVHINOD [-FONVLdI00V LO3rO¥d
Kunoy Bur
¥ L) [ pupte— 1)
GZILS L TIVM SAvIHM1Ng Nz 103008 | wwnomsav oisso o
4 1HOME v
dNNV3T0 IN3WIO3S e T
P HOV3Y ¥3ddN AVMYILYM HSINVAMNG H3MOT € p— _ﬁam ﬁw“_wz“ M%& ATNO NOILVINYOSNI dnoug Kemusieqq g somo]
NOISIAIQ INIWLYIHL ¥ILVMILSYM -
31va SMYVd ® S30¥NOSIY TVAINLYN JO ININLHVCIA QENSELR) wz_g<zn m:ww_ VNI Td
HOH 041 “L¥IA G} 3TVOS
371404d
09+2 00+Z 00+l 0840
N | |
G- N G-
TIVM 3id 133HS 40 30v4 WOud 135440 1401 93
TIVM FT(d 133HS 40 30V WOUY 135440 L4-6193 TIVM 3l 133HS 40 30V WOHA 138340 L6 03
0 0
_ T ==
—_ —_— s T —
- — —F v T ENes 10 30v4 7 \/ . o = ——
—_——— — [~ —wouf 135440 140293 — \\\\
—
— N =~
=
oL X — — - TIVM 31id 13§HS 40 30v4 19b3
X
0z 002473 MOL VM 3id L33HS 40 HOVE LV O ot 002173 MOL
31d I33HS 8¥Zd 37d L33HS 8¥Zd
q
>
ol
3
2
>
£
[=
0L 308
NV1d
a3non3y 38
0L 31id Sie3a
\J
a3nona 38
01 37d si¥g3a
#
D e AN
- B -
o) EYSTPON . 3
20U U uyy
le1s
IVAOWZY HOH ONITid
GNV SI¥3a Q3I4ILNIAI 40 NOILYOOT  S0ZA OL LOZA
SNOILO3S ONV ‘SNOILVAI T3 wis
‘SNVTd - NOILVISSIQ ADY¥ANT 'STIVALNO €028 ONY 2028
SOLOHd ONV SNY1d 'STIVALNO  10ZS ONY 0028
‘SONIMVYHA FONIH3I43d
H v E] v E) v 3 v a v B v B v v

ERlEEEEES] o

“L

5215 N0ke | BMPSZLS HMAT-OVOSIIMOISISBUMEIQIR) 3655003 AEIEN USIUEMNG 5980 Jo Yoeay 5204 o dnueaio JUswwIpag 10} S9AS BUT 10 ZS2IVAD J0U0UY - S3U9S Z52iL



4-018

A 9 A El A 3 a A ko) A A v
on| 28 08 XXOXXXX0D | HONW Lordd AN Lesrszs 3va |andv| Ae NOILARIOS3A NOISIAZ ON
| ot 1 onms STIV13d ANV SNOILD3S Ryunor Bugy) [—2uee oy o,
- 81365003 )
L TIVM SavaHMing 14vdAa %06 e
Fm Fm 3 prp—— F— ON] ONRIINONT LR
dNNVITO INJWIaSS e
o e HOVZY ¥3ddn AYMHILYM HSINYMNG 3MOT € p— _ﬁam ﬁw“m%_w Mwsma ATNO NOILVINYOSNI dnoug) Aemuareqq g somo]
NOISIAIQ INIWLYIHL ¥ILVMILSYM -
31va SHYVd B SIOHUNOSIY TYHNLYN 40 INIWLHVYL3A QENSELR) ONIMVHA NSS! TVNIS-Tdd
=2/l 3OS
NOILO3S
L TIVM
A
NNk
RS S
L0 =2/ 3V0S i R N
wis| o3 B \.
v/ Lvo3 N— 3d 133HS
o o
92 dV1 43 \
8vzd ‘M3 .21 DS# ' . N
dAL e o
¥10.€
e o
s
L 3d 133Hs e o
5 ,0-09%87Zd s
« o S5
e 1331d -
SOL -4
I
| e = N e STIVM T1id 133HS NIIMLIS Q
1 SON3 VA "LNO¥O LNINIO =|
HILYMYIANN HLIM TIISH0vE =
S
LNO¥O LNIWD ¥ILVMEIANN 1S |
7 SOVEL3S .02
v B v E v 3 a v ] v E v v

J07s Ag wdly81:20-620Z ‘02 INF :03LLOTd

161 10KE7 | BMPLE1-S MO QYOS ISITIoNISISBUMEICIg1 3655003 ASMUBIEN USIWBIN] o0 J0 UoEaY Jadd J0 ANUBSI0 WaIPSS J0j S9N BUJ |0'ZSZIVD 0UDu - S9USS 25211

0

ERNERErEY

OV I3pI0g-81-92150-QLMOYX :NOILIGS 3114 ¥3a¥08

seke g



-019

NIH4104 31080340

H A ) A 4 A 3 A a A 9 A A v
on| 28 18 wl__<.—.WQ ml_—& Qz< XXOXXXX0D HONI 1Oryd AN [P 3va |andv| A8 NOILdINOS3A NOISIAFY ON
A3M| VIOL | ONIHS ‘ ‘ h“: m:— 'ON LOVHINOD [-FONVLdI00V LO3rO¥d

10000-9-102dM SOL1OHd NV1d N0 BUD ™ 3655003 |—|H—<mo o\ Qm
. on s somrous | whonsay oiszo (1) R
ovLS SNIHA100 ® ¥3Id 3dVHS1 ) i o
dNNVITO INJWIGSS Tovimes S ety e | R
p—e >.ﬁ__hwz§§ HOVZY ¥3ddn AYMHILYM HSINYMNG 3MOT € T Em_wwwaén_ ATINO NOILVINHO4NI dnoigy Kemusreqq emngg iomo]
NOISIAIQ INIWLYIHL ¥ILVMILSYM -
ava SRivd ® SIOUNOSTY TRINLYN 40 a S ONIMVYYA INSSI TYNIJ-Tdd
2 38, W04 = /b 3108 3NON 31V0S
nzC I
m mm i e Ivi3a MIIATIVIHIV
Se 2|0 NOILO3S 37Id 370d ONIHSIH 1N39 ¥3ld A3dVvHS-1d3lvdidviid
z8282 (T
82956 |O
$Q720 | A
gO0T g o 43Id Q3dvHS
ERpar el — Fidd0108 [ [ ] a3lvaidviia
1333z |2 I
h-<=23 8+ > -l | X
o232 2l I mvo\
RS |@ jull S . el
<>2<|m 22 I} I | A\ ;-
5259 g3 |2 L - : &
5926 g5 i - INJW3OVId3d ON LY '/////ﬁ A
o & = 2 o ” ” “‘NIHJ100 IAOWIY w.a \ =2 /////4 -
£ AR A\\\Eg
e Ny N
s % :
I {
b - s A v .o
alc - Q30v1d3y 38 0L wﬂm i
Q|2 . Iid ¥3ENIL
~ 7] ] |
T |2 Iy
- Z|lo
—__ B|% .
Lv# 310d ONIHSI LV 7v2 13 I R
‘BE#TT1Od ONIHSIH LV ¥22 13 T e
. T
. T
. 3NON :FTv0S NIVIZY OL SdvD 004 : | F¥OS
L] O1OHd ANV $37d 3L0SO3HO NVd 3LIS VILdvVd
o [SELNENY
M3 ONILSIX3 SNIHd10d
.
I | (88AAVN) €2
| | = f(oyiano
” W N TRETN L
el - . s
|
| ..
| P
Q3LV0D ‘Fd 133LS b N
| .
. (880AVN) 8'8 )
I = _ (o¥iawow .
bl & €501 T3 MHHI
((AZHD HO ILIHM) }
@3LVOD ‘3dld .0-0%
X TIVM HXVIAZ) - ¥3ld1
.. bolelt 13 5
31V7d dvO d33LS 571d 40 dOL - >
114 ¥O dvO ONIId 9
3NOD INTTAHLIATOL P ‘ @

IVAOW3Y ¥O4 ONIMId
ANV SI¥830 d3141LN3Al 40 NOILYOO1

S0ZA OL LOZA

‘SONIMVYHA FONIHIH43Y

‘SLINY3d

ANV SNOILVOI4103dS FHL OL 3ONVINHO4NOD
NI S37Id ¥38WIL 310SO3YD 3SOdSIA ANY ITANVH @

“37Id 3dId 7331S d3Lv0D

HLIM 3T ¥38WIL (1) 30V1d3Y NV IAON3Y (2)

"SONIMY¥HA TIAID 33S ‘NOILYHOLSIY
ANV 3dO71S 1ND 'SLIAIT ANY 13S440 ONIDATHA HO4 @

‘ST1ON A3
“ONIMYA FHL

¥3ld A3dVHS1
a3ivaidvia

NO 3SIMY3HLO Q310N FYIHM LdIOX3 A3NIT-AAVIH
NMOHS 34V S3dNLY34 31IS ANV 'STINLONYLS
‘LOVH1INOD SIHL 404 S3AVHD M3N “AINO
JON3Y343Y YO A3ANILNI 38V ANV A3aNIT-LHOM
HO/ANY 3INIIHOS NMOHS ¥V SIANLYIS

31IS ANV 'STUNLONYLS 'AHVHOOdOL ONILSIX3 "}

‘S31ON TVH3INIO
v

3NON ‘3T¥0S
O1OHd

Jid ¥38NIL

[©)

(370d ONIHSI4) 311d ¥3gWIL

(zya3ovida¥ 3g oL

Q30V1d3Y 38 OL LON 'NIHd10d
3Id ¥3GWILE INO IAONI(E)

AYYANNOE LHOIMAVA
WSIMd 390340 A3LVAILST

(1) no 40301 A¥vanNnoa -
INI¥d1004 WsiNd 390380

1334 NI 3Tv0S

—— e

0ol

0

0s

aol

v

v

0

ERNERErEY

107s A9 wdz1:52:20-6202 ‘02 IN" :03LLOTd

BuIMe10\81 3665003 ABMIBIEN USIWEMNQ JBMOT J0 4OESY 18ddn J0 dnUBBID JuBLIPBS 10} SIAS BUT L0'ZGZWVED JOUdUY - SUBS ZGZ\L

-S UNMAT-AvOsIEImoNIS|S!

0v1S anofe | BmpopL-

OV J3pIog-8.1-92150-0LMOYX ‘NOILIG3 3114 ¥3a¥08

sfehg



d-020

ANV S1¥830 a3141LN3al 40 NOILYOO1

S13S440 WNWINIWN 3HL NIVINIVN 3H04343HL 318V1IVAY
HLd3a LN3WA38N3 37Id ¥O NOILYWHOALNI NOIS3A 317id ON @

IVAOW3Y ¥O4 ONIMId
G0ZA OL LOZA

‘SONIMVYHA JONTHIATY

‘0202 ‘L1 AINF ‘WdSS L LV 3AIL 3A08Y 40-ZL ATILYINIXOHddY
‘NVdS AIN ¥V3IN 3ONVHYITO TYOILY3A 390188 A3LVNILSI @

"SNV1d 3HL NO d3.LVOIANI
1

"FUNLONYLS JHVYHM 3HL NO SAVOT IvH3LY1

3SOdWI ISIMYIHLO ¥O NO HOOW LON OQ ANV LO310¥d @

'SONIMVYA TIAIO 338 'NOILYHOLSTY

ANV 3dO71S LND 'SLINIMT ANV 13S440 ONIDA3HYA o4 AMV

‘S3LON A3M

"ONIMYHA

3HL NO 3SIMYIHLO Q310N IHIHM Ld30X3 A3NIT-AAVIH

NMOHS 34V S34NLY34 31IS ANV 'STHNLONYLS 'LOVHINOD

SIHL ¥04 S3AVYO M3IN "ATNO JONIHIF3Y ¥O4 3ANILNI
3¥V ANV Q3NIT-LHOIT YO/ANY A3NIIFHOS NMOHS 3V

S3UNLYIS 3LIS ANV 'STUNLONYLS ‘AHAVEOOJOL ONILSIXT 'L

(€) a310310ud 38
1 31d 3105030

(@) 4uvHm

an3aid 3nd

2
%
%
Z
%
%
<

1334 NI FIVOS

H A 9 A 4 A 3 A a A A A v
ON 18 z8 XXDIXXXX0D HONW 1Oryd €202 AINT 3iva andy | A8 NOILIMOS3A NOISIATY ON
A3M| VIOL | ONIHS 'ON LOVHINOD [-FONVLdI00V LO3rO¥d
10000-9-L0ZdM SOLOHd ANV NV'1d Kyunop Bupy] — - - 0 mis
0515 a131d 37id ® SUVHM smasrons| wovmiosn 14vdd %06 s
et
" Q310N sV 1HONE Y
JNNVITO LNAWIG3S e T
p—e >.n__hwz§§ HOVZY ¥3ddn AYMHILYM HSINYMNG 3MOT € T Em_wm_wmmén_ ATINO NOILVINHO4NI dnougy Aemsaregq g semo]
NOISIAIQ INIWLYIHL ¥ILVMILSYM -
ey SRivd ® SIOUNOSTY TRINLYN 40 a S ONIMVYYA INSSI TYNIJ-Tdd
Pl [}
m_og 3INON J1V0S 3NON TS
2E0F
m 4 m m m INIWIOVTIdTY MIIATVIEIY
il ON ‘G3AOW3Y 38
583 a3 3
SBR8E amaid 3id 0L $37d ¥3aWiL (6)
8255510
$Q720 | A
£e823 |2
mwwmm = (¥) 30aiM8 1S H186E S
<=Z20
“ozgg | »
GEESR[)
<3 c
N
O3>
®
g 35
0041 308
- NV1d 31IS TvILdvd
TIVHM ; R .

‘S31ON TVH3INIO
v

E]

ERlEEEEES] o

“L

207 A9 WdeZ:Ze:20-6202 ‘02 IM “03LLOd

BUIMEI0Ig) 3655003 ABMIBIEM USIWEMNG JamoT J0 Uoeay 1addn Jo dnueslD 1UBWIPSS 0} S9AS BUT 10'ZSEVID J0UOUY - SIUBS ZG21iL.

S UNMAT-avOS|EIMENAS St

0518 Anofe | Bmp og-

OV J3pIog-8.1-92150-0LMOYX ‘NOILIG3 3114 ¥3a¥08

sfehg



H A )

A El A 3 A a A kel A A v

on| L8 €8
| WiOL / oNs

10000-9-10LdM

LSLS

ON ONIMYO

€20z AINr

d-021

SO.L1OHd ANV NV1d
S371d NIOYO

dNNV3T0 INJWIO3S
HOV3Y ¥3ddN AVMYILYM HSINVMNA ¥3IMOT
NOISIAIG LNIWLYIL ¥3LYMILSYM
SHYVd ® SIOUNOSTY TWAUNLYN 40 a

Lsasz (002) 4
)ia

XXIXXXX0D HONW LOryd €202 AINT 31va |OAdY | A8 NOILIMOS3A NOISIATY ON
Kunop Bupy|

14vda %06

813655003
N 13 103084
ATNO NOILVWNHO4NI
ONIMY¥A 3NSSI TYNIS-Tid

WAOUddY NOISIA
1HONE VY
MIINIONS LOIrOUd
¥OT'S

ouszvoN WO LS
NI ‘ONMIINIONT KOG

+ Q310N SV
¢ avos

vail

Tuvduos bueen sl | fwnos o 1

n:EQ >m3..a«§

wsio Mo [ emwesoues

q ‘omog

auva

aPHOIHO

"A131vdNO0V
A3M3IA 38 01 YO0 NI d30NA0HdIN
ANV ‘G3ININd 'a31107d 39 1SN
ANV SHAVY9O0LOHd ¥O SIOVINI ¥OT0D
ONISN UESO‘dWOO SI ONIMVYA SIHL
JOVINI J07100

3INON :3TVOS

OLlOHd
< S37ld NIOYS

IYAOW3YH ¥O4
ONITId ANV S1¥83a d3141LN3Al 40 NOILYDO0T

GOZA OL LOZA

‘SONIMYHA FONTHIH4TY

‘SIANLONYLS Fid ONILSIX3 OL IOVAVA ANV ONILNIAIHd
ANV ONILO310¥d ¥Od 318ISNOJSTY S| HOLOVHLINOD @

‘MOY J1id NIOYS 3HL 40 $3aIS (HLNOS

< ANV HLMON) HLOS NIIML38 NIVINIVIN TIVHS HLd3d ONI9a3¥a
IVILNIH34410 141 40 WNWIXVIN V 3HOS3HYIHL 18V TIVAY

SI H1d3d IN3WA38N3 31id ¥O NOILYWHO4LNI NOIS3ad 37id ON @

“SIYNLONYLS Fid
3HL NO SAVO1 VY31V 3SOdWI ISIMEIHLO ¥O HOOW LON Oa @

'SONIMYHA TIAID 33S ‘NOILYHOLSIY
ANV 3dO7S 1NO 'SLINIMT ANV 138440 ONI9A3YA ¥Od @

‘S3LON A3M

"ONIMYHA 3HL NO 3SIMY3HLO A3LON IHIHM Ld30X3

Q3ANIT-AAVIH NMOHS 38V SIHNLYI4 LIS ANV ‘SIHNLONYLS

‘LOVHLINOO SIHL YO S3AVHO M3IN "AINO JONIHIIIY

¥Od A3ANILNI 3¥Y ANV A3NIT-LHOIT HO/ANY 3N33HOS NMOHS
3YV SFUNLYIS J1IS ANV 'STHNLONYLS 'AHVHOOdOL ONILSIXT 'L

‘S31ON TVH3INIO

NIVAIY OL
S37Id NIOYD

3NON :37vOS

3NON :3TvOS

MIINATVIEIV

(LSV3 ONIMOOT) S3TId NIOYD

{5y NIVIWZY OL vE vvd
NIS3id NIOYD ¥3gNIL

NIVN3Y OL Z€ YV

Y€ VWA NI
NI S3Tid NIO¥O ¥3aniL (5)

$37Id NIO¥D

ZE YV NI
S37Id NIO¥S

3NON :31V0S
OLOHd
S37Id NIOHO

oy 1 :3IvOS

NIV OL —_—OF ) JIVOS >
NV1d 3LIS VILdvd

S37Id NIOY¥O

oL@

S37Id NIO¥D

®oie /

STid NICHD \

{2)(1n2 40 301) A¥vaNNog /
INIMd1004 WSIYd 39a34a /

h 390148 (ONIF08) 1S H186 S

AYYANNOE LHOITAVA /
WSIMd 390340 A3LVALLS3

Ay

/ / o o0 090 ?
000 s

| 2602 1V41N0

0

390148 (ONI308) LS H186 S

—

)

i}

o

z

[

ju}

Ed

o

@
ERNERErEY

H v 9

407 g wd} :0p:20-€202 ‘02 IM “03LLOd

BUIMEI0Ig) 3655003 AeMUBIEM USIWEMNG JamoT J0 Uoeay 1addn Jo dnuealD 1UBWIPSS 0} S9AS BUT 102530 10UOUY - SIUBS ZG21iL.

S UNMAT-avOS|EIMENAS St

1518 nofe | Bmp'Lg)-

OV J3pIog-8.1-92150-0LMOYX ‘NOILIG3 3114 ¥3a¥08

sfehg



d-022

H A ° A 4 A 3 A a A 2 A A v
ON 18 8 wOPo I m n z< z l XXDIXXXX0D HONW 1Oryd €202 AINT 31va  [GAdY | A8 NOILdI¥OS3A NOISINTY ON
% | WIOL | ONLHS 'ON LOVHINOO |'3ONVLI00V LOFrOHd
100009~ L0ZdM V1 Kuno) Bupy | — 0 we
00ZS €202 ® GL0Z ST1V4LNO on3ssorous | whosasvnoissa (1} T ——
bt
' Q310N sV 1HONE Y
dNVITO LNSWIO3S T T
p—e >.n__hwz_g§ HOVZY ¥3ddn AYMHILYM HSINYMNG 3MOT € S E“_Mw Mma& ATNO NOILVINHOSNI dnougy Aemualeg] usiwemn(y Jomop
NOISIAIG INFWLYIHL ¥ILVMILSYM -
ava SRivd ® SIOUNOSTY TRINLYN 40 a S ONIMVYYA INSSI TYNIJ-Tdd

3NON ‘FTVOS Q3MINDIY SV dvidiY ONILSIX3 INON :31V0S INON TVOS
3IAOWY ‘WSIdd 39034a
OLlOHd NIHLIM SI TV41N0 41 “3did M3IIA TVIHTVY

P — N — ¥3SIY 1331S vIa.ze
€202 TIv41N0 3LFONOD I8} £202 TI¥ALNO (5) S0z TIv41N0O 6202 TvaLno (7

“A13Lv8NO0V
A3M3IA 38 01 YO0 NI d30NA0HdIN
ANV ‘G3ININd 'a31107d 39 1SN
ANV SHAVY9O0LOHd ¥O SIOVINI ¥OT0D
ONISN UESO‘dWOO SI ONIMVYA SIHL
JOVINI J07100

{&)(2yaniH3g avaHyIng Id 133HS _ 001 : | :31V0S

NVd 3LIS VILldvd

a
3

o FANLONYLS NOILVAVSSIA ADY3INI
HLIM @30V1d3d ANV A3AOW3N
< 38 OL NO¥dY ONOD 'NOILO310¥d

YNVE ANV ‘NO¥dY ONOO
ANV X08 31340NO0D a3dis-¢

37Id S1¥830 OV1S IAOWIY

2
£
£

(3AILOV) €202 1TV4LNO

IYAOW3H ¥O4 ONITId ANV S1¥830 A3141LN3Al 40 NOILYOO1 GO0ZA OL LOZA e
< SNOILO3S ANV
‘SNOILVAT T3 ‘SNY1d - NOILYdISSIA ADY3ANT STIV4LNO  €02S ANV 20ZS

‘SONIMYHA JONTHIATY

‘dvddid ANY NOILYANNOS SS3YLLYN
NOIgYO 40 ONILSISNOD JHNLONYLS NOILYISSIA ADHIANT LONYLSNOD

"30V7d NI 3did 1Tv¥41N0 103.103d
"30V1d NI 3did ¥3SIY ¥3LVMNYOLS LO3.10¥dd
"SAVIHXINE 3HL SAVOT VY31V ISOdWI ISIMEIHLO ¥O YOOW LON Oa

"SNY1d 3HL NO Q31VOIANI S13S340 WNWINIW 3HL NIVLNIVIN 3404343HL
‘3718VIVAV S| H1d3a LININAIENT 371d YO NOLLYWHOINI NOIS3A TIVM ON

< ‘SONIMYNA
TUAIO 33S “NOILVHOLSTH ANV 3dOTS ANV 13S440 ONI9ATMA LN ¥4
‘STLON A3 e

‘0343 LNNOON3I IYIHM ¥60Z ANV 9602 ‘9100
'2602 ‘2602 ‘202 ‘902 - STIV4LNO JAILOVNI HSITOW3A ¥O ANNOYUY HHOM '€

SICICICICKC

€602 ANV €202 '£202 ‘6202 ‘Y122 - STIV4LNO
3AILOY WO¥4 13S440 LNINJINDI NOILONYLSNOD .0-€ NIVANIVN T

"ONIMY¥A 3HL NO (3A1LOV) §20Z 1TV4LNO
3SIMY3HLO 3LON 3H3IHM Ld3IOX3 A3INIT-AAVIH NMOHS 3V SFNLY3d
LIS ANV 'STUNLONYLS "LOVHINOD SIHL HOH S3AVHO M3IN "ATNO
3ONIYI43Y ¥O4 A3ANILNI 3¥Y ANV G3NIT-LHOIT HO/ANY A3INIIHOS
NMOHS 3V STYNLYIH JLIS ANV 'STINLONYLS ‘AHVEOOdOL ONILSIX3 'L

‘S31ON TVH3INIO

€L02 1V41N0

O ,

\

\

\

(1nO 40 301) A¥VaANNO8
ININd 1004 WSldd 39a3da(ty

S

AMYANNOS LHOMAYA

1334 NI 3OS

0oL

0

WSI¥d 390340 d3LVNILST

0

0oL

H v B v E) v 3 v a v 5 v El

ERlEEEEES] o

p

107s A9 Wd90:55:20-6202 ‘02 I 03 LLOTd

BUIMEI0Ig) 3655003 ABMIBIEM USIWEMNG JamoT J0 Uoeay 1addn Jo dnuealD 1UBWIPSS 0} S9AS BUT 10'ZSEVID J0UOUY - SIUBS ZG21iL.

- HNMAT-avOS\BINpPS)sf

002 Anofe | Bmp 0oz:

OV J3pIog-8.1-92150-0LMOYX ‘NOILIG3 3114 ¥3a¥08

sfehg



d-023

H A ) A 4 A 3 A a A o] A A v
on| 28 S8 XXOXXXX0D | MONW LOryd AN [P 3va [anav| Ag NOILdINOS3 NOISIAZY
i [ ios 1 owwis LOHd ANV NV1d o oo [ aommaaoos torosa :
10000-9-1L0.ZdM soLo Kyuno Bupy 813655003 o
£60Z ® ¥60Z S11V41NO v IR 14vdya %06 B
L0ZS ) aron ov Honia b i)
dNNVTO IN3WIG3S T e
p— >.ﬁ__hwz_g§ HOVZY ¥3ddN AVMYILYM HSINVMNG ¥3MOT € awos mwm“_wwmmama ATNO NOILVYINHOANI dnoig) Aeausieqq ust g om0
NOISIAIQ INIWLYIHL ¥ILVMILSYM -
3Lva SMYVd ® S30UNOSTY TVAINLYN 40 a ‘a3INIIHO 02—;<~_n m:wm— 1VNIJ-3ud

3NON :3TV¥OS 3NON :3TvOS

M3IIA dVIN 379009

“A13Lv8NO0V
A3M3IA 38 01 YO0 NI d30NA0HdIN
ANV ‘G3ININd 'a31107d 39 1SN
ANV SHAVY9O0LOHd ¥O SIOVINI ¥OT0D
ONISN UESO‘dWOO SI ONIMVYA SIHL
JOVINI J07100

602 TIV4LNO

602 TIV4.1N0

€602 1TV41NO

3INON :3TVOS

OLlOHd

0G| ‘3OS

NVd 3LIS VILdvd

3YNLONYLS NOILYdISSIa

.J( AYYANNOSE LHOINAVA

WSI¥d 390340 a31vWILST
AQUINT HLIM GIOVIAY INY €602 TIV4LN0(Z) R £602 .:mmwmw
Q3IAOWIY 38 OL Avd HSVdS 602 TIv4LNO (10 40 301) A¥VANNOS
~—_ ANI¥dLOOH WSIid 39a38a
o 0099 _ 3901y8 (ONI308) LS H186 S
SNOILO3S ANV

'SNOILYATT3 ‘SNV1d - NOILVdISSIA ADYINT 'STIVALNO €028 ANV 2028

‘SONIMVYHA FONIHIATY

'€602 ANV €202 ‘2202 ‘202 '¥122 - STIV4LNO

JAILOV WOY4 135440 INFWAIND3 NOLLONYLSNOD L0-g NivaNvw (&) | G3HILNNOONS 3HIHM v602 ANV 9602 9100
1607 ‘2602 ‘9202 ‘9202 - STIVALNO FAILOVNI HSITONIA HO ANNOHY SIOM 2
'20ZS ONIMYHA 33S 'dvddiy

ANV NOILYONNO4 SSIHLLYI NOISYS 40 ONILSISNOD FNLONYLS "ONIMY¥A 3HL NO
NOILVdISSIA AD¥INT LONYLSNOD "3OV1d NI 3did TIV4LNO LOILOYd @ 3SIMYIHLO 310N FHIHM Ld3OXT A3NIT-AAVIH NMOHS 34V SFANLYIS
31IS ANY 'STHNLONYLS 'LOVHINOD SIHL ¥Od SIAVHO MIN "ATNO , .
“SONIMVHA TIAID 338 o JONIHI3Y ¥O4 AIANILINI 34V ANV A3NIT-LHOIT HO/ANY A3INIIHOS ' , . !
‘NOLLYHOLS3d ANV 3d01S LND ‘SLINIT ANV 13S440 ONIOQ3MA ¥Od NMOHS 34V S3UNLY3S 3LIS NV ‘STINLONULS 'AHIVHOOdOL ONILSIXT ) ,

‘S3LON A3 ‘S3LON TVH3INIO D33 NI 3Wwos

ook 05 0 sz 05

H v B v E) v 3 v a v 5 v El v v

107s Ag WdoL:26:20-€6202 ‘02 I 03 LLOTd

BUIMEI0Ig) 3655003 ABMUBIEM USIWEMNG JamoT J0 Uoeay 1addn Jo dnuealD 1UBWIPSS 0} S9AS BUT 10'ZSEVID 10UoUY - SIUBS ZG2IiL.

OV J3pIog-8.1-92150-0LMOYX ‘NOILIG3 3114 ¥3a¥08

sfehg

- HNMAT-avOS\BINpPS)sf

102S Anoke | Bmp'L0z:

0

ERNERErEY




4-024

A 9 A E] A 3 a A 9 A A
on| 28 98 N n_o F zo_._-omw XXIXXXX0D HONW 1Ordd €202 AINr 3iva  |GAdV | A9 NOILI¥OS3A NOISIAGY ON
4 | WIOL | ONLHS ¢ h“: m:— 'ON LOVHINOD [-FONVLdI00V LO3rO¥d L0186 VM T1LLvIS

ANV SNOILVA3T3 SNV1d NOD BUD ™ 3660003 |—|m<mn O\ cm v
P R

20Z2S NOILVdISSIA AD¥3INT ST11V41N0 3 FP— 0 S BUREN Hond

dNNV3T0 INTWIASS S e e e
p— >.ﬁ_vmwz;§n HOV3 H3ddN AYMHILYM HSINVMNG ¥IMOT € — _ﬂém ﬁw“_wﬂw was& ATINO NOILVINHOANI dnoig) Aemisigqq ¢ g somo]

awva SV SIONTIOSEN UL 40 NNV ozt ONIMVRIQ INSSI VNI Tud

3avyo

ANINIOVId-TVI¥ILVYIN-LSOd

SSIYLLVYN NOIEVD .0~}

HLIm
NO¥dY

401 = .2/l ‘3VOS

NOILO3S

3AVO ONILSIX3
WHO4NOD 01 3dOTS
ONOD 1SIX3 3A0W3Y

401 =.2/L ‘3TVOS

NOILVATT3

3did TIv4Ln0

X08 ONOD

$3dIS 1TV ANV 108 NO

ol¥av4d 31LX31039

.0-) =2/} ‘31V0S
NVd TVILdvd
€402 1v41N0

X08 ONOD a3ais-¢

3did 1Iv41N0

Jo7s Ag wdg:65:20-6202 ‘02 INF :03LLOTd

202 N0k | BRPZ02S MM QYOS IBITIoNISISBUMEIQIg1 3655003 ASMUBIEN USIUBIN] om0 J0 UoEaY Jadd J0 ANUBSIO WaIPSS 0} S9N BUJ 0'ZSZIVD 0UDUY - S9USS 25211

ERlEEEEES] o

“L

OV I3pI0g-81-92150-QLMOYX :NOILIGS 3114 ¥3a¥08

seke g



4-025

H A ) A F] A a A el A A
Jeo I @”Nm ¢ 40 ¢ SNOILD3S XXOXXXX0D | HONW LOrdd AN 3va_[andv [ Ag NOLLJRIOS3A NOISIAZY oN
. Kyunoo Bupy N 1oVINGD | 3oN1a300Y L03r0Ma
ANV SNOILVA3T3 'SNV1d I 213655003 |—|m<mn O\ cm
€0Z2S NOILVdISSIA ADY3ANT sT11v4ln ) S Ty P VA (Y s
dNNV3T0 INGWIA3S T e T e T e
po— >.ﬁ_vmwz;§n HOVIY H¥3ddN AVMYILYM HSINVMNA ¥3MOT € e ﬂsm Kmm_wm was& ATNO NOILVYINHOANI dnoagy Aemszieqq r g somo]
awva SV SIONTIOSEN UL 40 NNV - ONIMVHA NSS! TVNIS-Tdd
.00 =2/} 3IV0S
NV1d TvILdvd
-} =.2/L 131V €602 1Tv41NO
NOILO3S

$30IS 1TV ANV 108 NO
- pIEELEERIIVETTeED]

T — SR o s N
///////\/\\/\//\\/\/ % /.
uoéw\\ —~ L

AN3W3OVId-TVIN3LYN-1SOd
SSIULLYIN NOIGVD .0~

3AvHO ONILSIX3
Ol WYO4NOD 01 3d071s avd
HSV1dS ONOD 1SIX3 3AOW3Y

$3AIS a31¥Ng TV ANY 108 NO AN
O1¥8v4d 3T1LX3L03O HLIM 3did 40 AN
30IS V3 13Xsvd NOIgvYO 38N0 .0-€ N

J0nL =.2/L “3IVOS
NOILVAT3

_ 7N

3did 1v4LN0
AL3YONOD
via

J07s A8 wdg0:50:0-620Z ‘02 INF :03LLOTd

£028 N0AE" | BMPE02S HNMAT-OVOSIIMOISISBUMEIQIR) 3655003 AESIEN USIUEMNG 5980 Jo Y0eay 52JdN 0 dnueaio JUswwipas 10} S9AS BUT 10 Z521YAD J0U0UY - S3U9S 252 L

ERlEEEEES] o

“L

OV I3pI0g-81-92150-QLMOYX :NOILIGS 3114 ¥3a¥08

seke g



2-001

Jleday pue
s3|id maN Asejuawajddng
JUBUBWIRY PPV :§

g0z yum
Z 40 T 40 UONRUIqWO)

11BM 40 yaeq waiy ,0-,01
UIYIIM UOIIDMISAI PEO|

98ieyouns Alesodwa) :¢

1[EM 40 %oeq 1e cu:mb daap|
W0 X 4-0T Aesodwsa] iz

Jreday
PUE 32EqaIL IaLeWIR :T

i

glog
YiM T 4O UojIBUIGWOD 1

llem jo yoeq woly ,0-,0T
UIYHM UOIILIS3L PRO|
adseyouns Alesodwal :g

-

em J0 e 18 youdJ) dasp)
¥ X J-0T Aesodwal :7

yoeqail Aesodwsy T

s9)1d maN Alejuswddng
juduewIdd PpPY

(5534154900
%0T uey) Jaleassd
W ‘Juawopy 2ulpuag)

SAA

POOD uonIpuo) Iseq jjEm

Aleday
PUE 3oeqal] JUAUBLLIDY

L1

{uononnsucy Suung)

1004 UOIHPUOD 3Seg ||[eMm

uoIIIY ON

POOS uolypuo) aseg |lEM

(ssansianQ %0T ueyy
s59] W “Juawoly Juipuag)

ON

[SESENIETY)

SNOILJNNSSY ANV 3NA3ID0Ud NOILYNIVYAI

yidaq 8uigpaiq
pagHIIsaId Yum uosedwo)

- 4IVd3d ANV 'NOLLDIYLS3IY @VO1 'NOILINYLSNOD DNIYNA S3DNIONILNOD

udIsag {iem ng-sy
PTLITVRITET:]




2-002

Consulting Structural and Civil Engineering

6 Bwiglﬁ: Engineering, Inc. -

Date: @" 2_0 [ 5 By: ﬁ'& BEI No. SheetNo.  of _ Sheefs
Subject: &/7 Q(/ (/(/7;'6}/ Zeﬁ

Cummaty s Aondngland Ledging | opteng

A |Bandong G pdipen ]
Ul e 4 cAs- 4
T ey widgeut serehe

= o) W Erreh=riR




6 Bright Eongineering, Inc.

Date:

G 191> o

Subject:

el

Consulting Structural and Civil Engineering

BEI No.

LDOW UpPe /ZLaC,A

Sheet No. of

2-003

Sheets

case

{s ”69/)-&.\

G 7‘“«'1%5@?'
2B Lredy

N &.

0w

0

N
(0)

— SUTORGILE s
Fu rch gL

s

divall

&




6Bﬂ°ig|’1t Engineemng, lnc

2-004

Consulting Structural and Civil Engineering

Date: - By: BEI No. __ SheetNo. of Sheets
subject: L/ ; W - &/7/}7"6 v Qé /\C/é'
SURCHARGE
gs =250 (PSF) /— EXISTING GRADE
v
| A T
N N &
" NO LOAD =~
= & |E
ALLOWABLE ADHESION = ———=_"| \ ] slg |8
¥ i N w
750 (PSF) . ~SopcF] DREDGING OFFSET L
o / DISTANCE i (2 z
o 1|/ 2o £|2
@ = IGNORE PASSIVE ©|5 T |
: / EARTHPRESSURE (& [~
N IN UPPER 2-FT <3
\ ]
. BS(PCFX EXISTING OR
1 T/— N FINISH RIVER BED
f T S a— *
SURCHARGE | N .
T | = 96(PCF) 5
LOAD Hi4 ——1 \ 1 & -
}l_ PASSIVE EARTH PRESSURE REDUCTION FACTORS
23(PCF) | | RS _ 148(PCP) o OFFSET REDUCTION FACTOR
R = | DISTANGE 2HAV [ 15HAV | AHaV
| Ny S 0 075 | 056 0.38
[ | T~ 2 085 | 066 0.48
AT REST EARTH PRESSURE PASSIVE EARTH PRESSURE - 0.5 0.76 2.
L-PILE MODELING PARAMETERS
EFFECTIVE | g cinon | UNDRAINED , SPRING STRAIN
v UNIT ANGLE SHEAR | P.Y CURVE |CONSTANTK| FACTOR
WEIGHT \DEG) | STRENGTH | - MODEL (Es=Kx) | @50% MAXE
Y/(PCF) : Cy (KSF) K (PCI) £50
RECENT SOFT CLAY
SEDIMENT % 2z 0.08 (MATLOCK) - 0.020
ALLUVIUM 81 32 - (,fé\é"sDE) 20 -

NOTES:

1. DIAGRAM APPLIES TO DRILLED SOLDIER PILE WALLS WITH TIMBER LAGGING AND SHEET PILE WALLS DESIGNED
AS A GANTILEVERED WALL OR WITH A SINGLE ROW OF TIEBACK.

2. ALL PRESSURES EXPRESSED AS AN EQUIVALENT FLUID UNIT WEIGHT.

3. ACTIVE EARTH AND SURCHARGE PRESSURES ACT OVER THE PILE SPACING WITHIN RETAINED WALL HEIGHT AND
OVER PILE WIDTH OR SHAFT DIAMETER BELOW BOTTOM OF EXCAVATION, WHICHEVER IS LESSER.

4. PASSIVE EARTH PRESSURE ACTS OVER 2 TIMES SHAFT DIAMETER OR PILE WIDTH; OR PILE SPACING, WHICHEVER

IS LESSER
5. 50% OF ACTIVE AND SURCHARGE PRESSURES ACT ON ALL LAGGING BETWEEN SOLDIER PILES.

6. PASSIVE RESISTANCE ARE ULTIMATE VALUES. DIVIDE WITH A SAFETY FACTOR OF 1.5 FOR ALLOWABLE VALUE.
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Rssive Forthv Pressure  Reduchion Taclor  Diagram for

Condibion | (Rs-is) , Gondition 2 (0 off) and Condition > (3 oFF)

T

ComPGL\'\\SO\'\ be\'u)ee/w
Condition | (Ass)

— Conditeon 2 (0'off)
Conditior 3 (3 ofF)

Concluston :

Conaihlon3\3'°pm resulks  loy belweew  (ondition | (As-is) omd

Conoition 2 (0°0FF)  based of Slope Factors.
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WALL 1

CONTINGENCIES DURING CONSTRUCTION AND PRIOR TO DREDGING:

A

B.

LOADING RESTRICTION CONTINGENCY OPTIONS:

1. ZERO DREDGING OFFSET. CONSTRUCT 4’-0” DPx10’-0” WIDE TEMPORARY TRENCH AT BACK
OF WALL. 250PSF MAXIMUM SURCHARGE LOADING PERMITTED WITHIN 10’-0” FROM BACK
OF WALL. TRENCH SHALL BE BACKFILLED AND COMPACTED AFTER BACKFILL OF DREDGED
MATERIAL HAS BEEN COMPLETED.

2. MAINTAIN 3’-0” DREDGING OFFSET. CONSTRUCT 4’-0” DPx10’-0” WIDE TEMPORARY
TRENCH AT BACK OF WALL. TRENCH SHALL BE BACKFILLED AND COMPACTED AFTER
BACKFILL OF DREDGED MATERIAL HAS BEEN COMPLETED.

3. ZERO DREDGING OFFSET. INSTALL TEMPORARY TIEBACK ANCHORS AS INDICATED. 250PSF
MAXIMUM SURCHARGE LOADING PERMITED WITHIN 10’-0” FROM BACK OF WALL. TIEBACK
ANCHORS, IF NOT REQUIRED, SHALL BE DESTRESSED AFTER BACKFILL OF DREDGED
MATERIAL HAS BEEN COMPLETED.

REPAIR CONTINGENCY OPTIONS:

1. INSTALL PERMANENT TIEBACK ANCHORS AS INDICATED (OR MAINTAIN TEMPORARY
TIEBACK ANCHORS IN PLACE, IF INSTALLED).

2. INSTALL NEW STEEL SHEET PILES IN FRONT OF EXISTING SHEET PILES AS INDICATED. FILL
VOID SPACE BETWEEN SHEETS WITH UNDERWATER GROUT.

FINAL ANALYSIS

RECENT REMEDIATION LANDSCAPING AND DEVELOPMENTS OF THIS SITE NEGATES USE OF ANY OF THE
OPTIONS ABOVE. THEREFORE WALL 1 WILL:

A.

BE REINFORCED/STRENGTHENED WITHIN THE TWO DEBRIS PILE AREAS WITH A SHEETPILE
WALL, OFFSET 2’-0” IN FRONT OF THE EXISTING. THE VOID SPACE WILL BE FILLED WITH
REINFORCED UNDERWATER CEMENT GROUT.

HAVE A 5’-0” DREDGING OFFSET APPLIED IN OTHER SMA (SEDIMENT MANAGEMENT AREA)
ZONES.

2-101
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Sheet Pile ‘WO‘“_. 1 2-108
Rsis Boseling Embed mant Defleckian
i b | _ _ /.
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I ‘cme B (No Surd\(xrcje for 10" behind walk) .' : -
Evhedment Deflictron
Gondition 2 Sz ¢ 55.8l 2.18
0'oft RZy%
3= 73 60.6% 2.8
Condition 3 S= ¢ 6.1
A7 e 4 .37
3’'ofF =73 49.89 1.75
e C (¥ Deep A 16 wide Teonoh)
Embed ment  Deflockiion
Condition 2 ¢ AZ 148 49.97 .68
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Condition 3 S:=¢ 0719 40.61 0.99
3 off
5-73 L1t 00 121
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12.5ft High Sheet Pile, Dw=14ft
Apparent As-Built Condition 1, S=0

- 10
' 15 -------------------------------------------------------------------------------------------------------------------
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- 25
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|- 50 Moment Equilibrium
Force Equilibrium
55

60 0 1 ksf

- 65 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 4/13/2023
File: T:\252 Series - Anchor QEA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Wall Height=12.5 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=41.74 Min. Pile Length=54.24
MOMENT IN PILE: Max. Moment=107.81 per Pile Spacing=1.0 at Depth=34.31

PILE SELECTION:
Request Min. Section Modulus = 39.2 in3/ft=2107.57 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66

-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
Cz148 (3.37) 4N (3.16) AZ25(2.41) FSPZ25(3.30) PZ38 (3.29)
BZ26 (2.78) H175(2.85) AZ26(2.27) PZ35(2.55) AZ28 (2.14)

H215 (2.35) BZ32(2.24) FSPZ32(2.29) PZ40 (1.88) AZ&B(I.oe)
DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):
- oz P1 - Z2 P2 ~ Slope - -
0 0 14 0.546 .039
14 546 14.25 0.567 0.085
14.25 0.567 929 2.522 0.023
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
- - oz P1 z2 P2 _ Slope - -
14.5 0.19 17.5 0.48 0.096
17.5 0.48 99.0 12.54 0.148
ACTIVE SPACING:
) No. - Z depth B ~ Spacing B - B
1 0.00 1.00
14.00 1.00

2
3 14.01 1.00
4 99.00 1.00
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12.5ft High Sheet Pile, Dw=14ft
Apparent As-Built Condition 1, S=0

Depth(ft)
0

10

15
20
L 25
| 20
L35 o

40

45

50 Moment Equilibrium
Force Equilibrium

:55

| 60 0 I1 ksf

- 65 Net Pressure Diagram

Top Deflection=3.37(in)
Depth(ft) Max. Shear=18.60 kip Max. Moment=107.81 kip-ft Max Deflection=3.37(in)

10

- 15

L 25
30 /
- 35

L 40

L 45 = TR

50

- 55
- 60
18.60 kip 0 107.81 kip-ft 0 3.369(in) 0
65 _ ! = | -

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
First Suitable Pile: CZ148: E (ksi)=29000.0, | (in4)/foot=273.9
or QEA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway E00559E18\Calculations\MS\new\Sheet Pile-Cases\Wall 1-Ch

<_Shoring_Su-ite> CI_VILTECH S&TWAEE USA wvm.civilt_echsoftwar;:om

Licensed to 4324324234 3424343
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12.5ft High Sheet Pile, Dw=14ft
Apparent As-Built Condition 1, S=73

Depth(ft)
-0

10

T e

25

- 30

.
45

L 55 Moment Equilibrium
Force Equilibrium

~ 60
L 65 0 1 ksf

| :
70 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 4/13/2023
File: T:\252 Series - Anchor QEA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Wall Height=12.5 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=46.78 Min. Pile Length=59.28
MOMENT IN PILE: Max. Moment=154.03 per Pile Spacing=1.0 at Depth=36.87

PILE SELECTION:
Request Min. Section Modulus = 56.0 in3/ft=3011.11 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66

-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
H215 (3.62) BZ32(3.45) FSPZ32(3.53) PZ40 (2.90) 5RU3(3.79)
AZ34 (2.47) AZ36700(2.16) AZ36(2.34) BZ37(3.04) AZ38 (2.23) 9-21.8 ( l 63)

FSPZ38 (2.80) AZ38700 (2.05) AZ40700(1.94) BZ42 (2.61)

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Y A R P1 22 P2  Slope -
0 0 14 0.546 .039
14 .546 14.25 0.567 0.085
14.25 0.567 99 2.522 0.023
0 0.073 99 0.073 0
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
- 22+ Pl z2 P2 Slope - .
14.5 0.19 17.5 0.48 0.096
17.5 0.48 99.0 12.32 0.148
ACTIVE SPACING:
- No. ) - Z depth - ~ Spacing -
1 0.00 1.00

2 14.00 1.00
3 14.01 1.00
4 99.00 1.00



Depth(ft)
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- 55
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70

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

12.5ft High Sheet Pile, Dw=14ft

0 1 ksf

Net Pressure Diagram

Max. Shear=23.60 kip

23.60 kip 0

Shear Diagram

Apparent As-Built Condition 1, $=73

154.03 kip-ft

Moment Diagram

Max. Moment=154.03 kip-ft

2-112

~ Moment Equilibrium
Force Equitibrium

Top Deflection=3.62(in)
Max Deflection=3.62(in)

Based on pile spacing: 1.0 foot or meter

First Suitable Pile: H215: E (ksi}=29000.0,

I (in4)/foot=392.2

3.624(in) 0

Deflection Diagram

Anchor QEA252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway E00559E18\Calculations\MSinew\Sheet Pile-Cases\SP_

_<ShoringSuite> EIVILTECH_SOFTWIE USA Www.civilt_echsoftwar_e.com_-

Licensed to 4324324234

3424343
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12.5ft High Sheet Pile, Dw=14ft
Case A, Condition 2, S=73

Depth(ft)

- 10

_____

- 15
L 20
- 25
- 30

- 35

[ 40 0 1 ksf
L 45 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 4/19/2023
File: T:\252 Series - Anchor QEA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Wall Height=12.5 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=24.77 Min. Pile Length=37.27
MOMENT IN PILE: Max. Moment=38.35 per Pile Spacing=1.0 at Depth=16.42

PILE SELECTION:
Request Min. Section Modulus = 13.9 in3/ft=749.67 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66

-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
BZ7 (-1.65) H95(-1.66) SZ145U (-1.00) CZ14 (-1.20) Z70 (-1.48)
CZ95RD (-1.45) CZ95(-1.41) Z75(-1.35) CZ16 (-1.10) BZ8.6 (-1.42)
$Z18 (-1.09) CZ101 (-1.33) SPZ19-5(-1.24) $2250 (-0.97)

BRACE FORCE: Strut, Tieback, Plate Anchor, and Deadman
No.&Type Depth  Angle  Space  TotalF. L
1. Tieback 4.0 30.0 1.0 7.1 6.2 36 8.0 3.0
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

Horiz. F. Vert. F. L_free Fixed Length

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

 z Pt 72 P2 Slope
0 0 14 0.546 .039
14 .546 14.25 0.567 0.085
14.25 0.567 99 2.522 0.023
0 0.073 99 0.073 0
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
z1 Pt Z2 P2 Slope -
14.5 0.14 17.5 0.36 0.072
17.5 0.36 99.0 9.40 0.111
ACTIVE SPACING:
- ~ No. ) Z depth - ~ Spacing -
1 0.00 1.00
2 14.00 1.00

3 14.01 1.00
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12.5ft High Sheet Pile, Dw=14ft
Case A, Condition 2, S=73

Depth(ft)
o 7.1 kip.

- 10

- 15

- 20

- 35

40 0 1 ksf

— 45 Net Pressure Diagram

Top Deflection=-1.65(in)
Depth(ft) Max. Shear=5.57 kip Max. Moment=38.35 kip-ft Max Deflection=3.65(in)

| /
/ |

10

15
20
L 25

- 30

l 35

5.57 kip 0 38.35 kip-ft 0 3.654(in) 0

45 — _ - = e M—
Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter

First Suitable Pile: BZ7: E (ksi)=29000.0, | (in4)/foot=52.5

EA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway E00559E18\Calculations\MSinew\Sheet Pile-Cases\Wall 1\CASE .

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343
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12.5ft High Sheet Pile, Dw=14ft
Case A, Condition 3, S=73

Depth(ft)
n 0 _"""'"""""""“j, """"""""" | |' """""""

=10 \

L 15
- 20
I 25 — i - .. ..‘I."_ ‘

|
K |

L 0

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 4/19/2023
File: T:\252 Series - Anchor QEA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Wall Height=12.5 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=19.53 Min. Pile Length=32.03
MOMENT IN PILE: Max. Moment=22.81 per Pile Spacing=1.0 at Depth=1 5.88

o
PILE SELECTION:
Request Min. Section Modulus = 11.5 in3/ft=619.30 cm3/m, Fy= 36 ksi = 248 MPa, Fb/Fy=0.66
-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)

CZ72(-1.25) 1BXN (-1.60) SZ14.5(-0.94) 1N (-1.30) Z65 (-1.06)
CZ84 (1.07) BZ7(-1.09) H95(-1.10) SZ145U (-0.67) CZ14(-0.80)
770 (-0.98) CZ95RD (-0.96) CZ95(-0.94) Z75 (-0.90)

BRACE FORCE: Strut, Tieback, Plate Anchor, and Deadman
No. & Type  Depth Angle Space  Total F. Horiz.F.  Vert.F.  L_free Fixed Length

1. Tieback 6.0 30.0 1.0 6.8 5.9 3.4 7.0 29
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

- z1 Pt 72 P2 Slope o
0 0 14 0.546 039
14 546 14.25 0.567 0.085
14.25 0.567 99 2.522 0.023
0 0.073 99 0.073 0
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
] 21 Pt z2 P2 Slpe
14.5 0.17 17.5 0.43 0.086
17.5 0.43 99.0 11.29 0.133

ACTIVE SPACING:

" No.  zdepth  Spacing
1 0.00 1.00
2
3

14.00 1.00
14.01 1.00
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12.5ft High Sheet Pile, Dw=14ft
Case A, Condition 3, S=73

Depth(ft)
-0

- 10

15

- 20

- 30

L 35 0 .1 ksf

Net Pressure Diagram

Top Deflection=-1.25(in)
Depth(ft) Max. Shear=4.72 kip Max. Moment=22.81 kip-ft Max Deflection=1.51(in)

10

-20

‘25

- 30

4.72 Kip 0 22.81 kip-ft 0 1.515(in) 0
L - |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
First Suitable Pile: CZ72: E (ksi)=29000.0, | (in4)/foot=46.0
EA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway E00559E18\Calculations\MS\new\Sheet Pile-Cases\Wall 1\CASE .

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343
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12.5ft High Sheet Pile, Dw=14ft
Case B, Condition 2, S=0
D%pth(ft)

-~ 15

- 20

L 25

- 30

- 35

- 40

- 45 "
- 50

‘ 55 g
L 60 e
e
‘. -
- 75
- 80

_Moment Equilibrium
Force Equilibrium

0 1 ksf
L |
<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 4/13/2023
File: T:\252 Series - Anchor QEA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Wall Height=12.5 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=55.81 Min. Pile Length=68.31
MOMENT IN PILE: Max. Moment=163.57 per Pile Spacing=1.0 at Depth=41.99

PILE SELECTION:
Request Min. Section Modulus = 59.5 in3/ft=3197.56 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)

FSPZ32 (4.58) PZ40(3.76) 5RU3(4.92) AZ34(3.20) AZ36700(2.81)
AZ36 (3.04) BZ37(3.94) AZ38(2.89) FSPZ38(3.64) AZ38700 (2.66)

AZ40700 (2.52) BZ42(3.39) FSPZ45(3.02) AZ46 (2.28) AZ 48 (Q_IS)
DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE}):
~ z Pt z2 P2 Slope - -
0 0 14 0.546 .039
14 .546 14.25 0.567 0.085
14.25 0.567 99 2.522 0.023
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
N 4l I i T - P2 Slope - i
14.5 0.14 17.5 0.36 0.072
17.5 0.36 99.0 9.24 0.111
ACTIVE SPACING:
~ No. ~ Zdepth - Spacing N B
1 0.00 1.00
2 14.00 1.00
3 14.01 1.00
4 99.00 1.00
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12.5ft High Sheet Pile, Dw=14ft
Case B, Condition 2, S=0

Moment Equilibrium
Force Equilibrium

0 1 ksf

Net Pressure Diagram

Top Deflection=4.58(in)
Depth(ft) Max. Shear=21.58 kip Max. Moment=163.57 kip-ft Max Deflection=4.58(in)

-5 .
10
- 15 (
20
- 25 ' /
- 30 _ '
35 /
- 40 "
- 45
50 .
L 60 = B S : ..\
65 ; P \
70 ' '
- 75
80

—

21.58 kip 0 163.57 kip-ft 0 4.577(in) 0
|

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
First Suitable Pile: FSPZ32: E (ksi)=29000.0, | (in4)/foot=403.0
252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway E00559E18\Calculations\MS\new\Sheet Pile-Cases\Wall 1-CN\CASE
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12.5ft High Sheet Pile, Dw=14ft
Case B, Condition 2, S=73
Depth(ft)
T
5 :
10
- 15
20
~ 25
~ 30
L 35
- 40
I 45
L 50
s
- 60
- 65
L 70

- 75
| 80 0 1 ksf

~ Moment Equilibrium
Force Equilibrium

- 85
<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 4/13/2023
File: T:\252 Series - Anchor QEA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Wall Height=12.5 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=60.68 Min. Pile Length=73.18
MOMENT IN PILE: Max. Moment=204.36 per Pile Spacing=1.0 at Depth=44.83

PILE SELECTION:
Request Min. Section Modulus = 74.3 in3/ft=3994.98 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66

-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
AZ40700 (3.32) BZ42 (4.46) FSPZ45(3.97) AZ46(3.00) AZA8 (2.86)
AZ50 (2.74) R
DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):
.z Pt 72 P2 Slope
0 0 14 0.546 .039
14 0.546 14.25 0.567 0.085
14.25 0.567 99 2.516 0.023
10 0.073 99 0.073 0
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P 2 P2 Slope B
14.5 0.14 17.5 0.36 0.072
17.5 0.36 99.0 9.40 0.111
ACTIVE SPACING:
- ~ No. - ~ Zdepth Spacing - -
1 0.00 1.00
14.00 1.00

2
3 14.01 1.00
4 99.00 1.00



12.5ft High Sheet Pile, Dw=14ft
Case B, Condition 2, S=73

Depth(ft)
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Net Pressure Diagram

Depth(ft) Max. Shear=25.06 kip Max. Moment=204.36 kip-ft
0

~ Moment Equilibrium
Force Equilibrium

Top Deflection=3.32(in)
Max Deflection=3.32(in)

L 15
- 20 /
25
30 \

- 40 )
| 45 4 f

- 50
- 55
- 60

70
=75
- 80

25.06 kip 0 204.36 kip-ft 0

Shear Diagram Moment Diagram

3.316(in) 0
|

Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter

First Suitable Pile: AZ40700: E (ksi)=29000.0, | (in4)/foot=731.8

2-120
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12.5ft High Sheet Pile, Dw=14ft
Case B, Condition 3, S=0

Depth(ft)
0

5
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| T
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25
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I a5 e =
- 40

- 45

Moment Equilibrium
Force Equilibrium
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- 60

0 1 ksf
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70 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 4/13/2023
File: T:\252 Series - Anchor QEA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Wall Height=12.5 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=46.11 Min. Pile Length=58.61
MOMENT IN PILE: Max. Moment=123.80 per Pile Spacing=1.0 at Depth=36.69

PILE SELECTION:
Request Min. Section Modulus = 45.0 in3/ft=2420.21 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66

-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
AZ25 (3.03) FSPZ25(4.14) PZ38(4.13) BZ26 (3.49) H175(3.58)
AZ26 (2.85) PZ35(3.21) AZ28(2.69) H215 (2.96) BZ32(2.82)

FSPZ32 (2.88) PZ40(2.36) 5RU3(3.09) AZ34 (2.01) /_]leg (|.37)
DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):
- z2 Pt 72 P2 Slpe N
0 0 14 0.546 .039
14 546 14.25 0.567 0.085
14.25 0.567 99 2.522 0.023
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
z Pt 72 P2 Skpe )
14.5 0.17 17.5 0.43 0.086
17.5 0.43 99.0 11.28 0.133

ACTIVE SPACING:

- ____No. _ Z depth ___ Spacing S —
1 0.00 1.00
2 14.00 1.00
3 14.01 1.00
4 99.00 1.00
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12.5ft High Sheet Pile, Dw=14ft
Case B, Condition 3, S=0

0 1 ksf

Net Pressure Diagram

Max. Shear=19.49 kip

19.49 kip

Shear Diagram

Max. Moment=123.80 kip-ft

0 123.80 Kip-ft 0

Moment Diagram

2-122

(I

Moment Equilibrium
Force Equilibrium

Top Deflection=3.03(in)
Max Deflection=3.03(in)

3.029(n) 0

Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
First Suitable Pile: AZ25: E (ksi)=29000.0, | (in4)/foot=382.6

252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway E00559E 18\Calculations\MS\new\Sheet Pile-Cases\Wall 1-CN\CASE

Licensed to 4324324234 3424343
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12.5ft High Sheet Pile,Dw=14ft
Case B, Condition 3, $=73

Depth(ft)
I O _______________________________________________
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Licensed to 4324324234 3424343 Date: 4/13/2023
File: T\252 Series - Anchor QEA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Wall Height=12.5 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=49.89 Min. Pile Length=62.39
MOMENT IN PILE: Max. Moment=152.09 per Pile Spacing=1.0 at Depth=38.84

PILE SELECTION:
Request Min. Section Modulus = 55.3 in3/ft=2973.25 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66

-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
H215 (3.79) BZ32(3.61) FSPZ32(3.69) PZ40 (3.03) 5RU3 (3.96)
AZ34 (2.58) AZ36700 (2.26) AZ36(2.45) BZ37 (3.18) AZ38(2.33) AZL;% (.1 5)

FSPZ38 (2.93) AZ38700 (2.14) AZ40700 (2.03) BZ42 (2.73)

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

- P1 z2 P2 ~ Slope B -
0 0 14 0.546 .039
14 0.546 14.25 0.567 0.085
14.25 0.567 99 2.516 0.023
10 0.073 99 0.073 0
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
) z1 Pt z2 P2 Slpe
14.5 0.17 17.5 0.43 0.086
17.5 0.43 99.0 11.28 0.133
ACTIVE SPACING:
~ No. Zdepth =~ Spacing
1 0.00 1.00

2 14.00 1.00
3 14.01 1.00
4 99.00 1.00
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12.5ft High Sheet Pile,Dw=14ft
Case B, Condition 3, S=73

Depth(ft)
T O

L5
10
15

- 20

- 25

30

40 e

- 45

- 50
55

- 60

- 65

- 70

Moment Equilibrium
Force Equilibrium
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- 75 Net Pressure Diagram

Top Deflection=3.7%(in)
Depth(ft) Max. Shear=22.37 kip Max. Moment=152.09 kip-ft Max Deflection=3.79(in)
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
First Suitable Pile: H215: E (ksi)=29000.0, | (in4)/foot=392.2
152.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway E00559E18\Calculations\MS\new\Sheet Pile-Cases\Wall 1-CN\CASE
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12.5ft High Sheet Pile, Dw=14ft
Case A+B, Condition 2, S=73
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L 45 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 4/19/2023
File: T:\252 Series - Anchor QEA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Wall Height=12.5 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=24.73 Min. Pile Length=37.23
MOMENT IN PILE: Max. Moment=37.89 per Pile Spacing=1.0 at Depth=16.45

_—
PILE SELECTION: 9/“/

Request Min. Section Modulus = 13.8 in3/ft=740.74 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)

BZ7 (-1.62) H95(-1.63) SZ145U (-0.99) CZ14 (-1 .19) Z70 (-1.45)

CZ95RD (-1.43) CZ95(-1.39) Z75(-1.33) CZ16(-1.08) BZ8.6 (-1.40)

S$718 (-1.07) CZ101(-1.31) SPZ19-5(-1.23) SZ250 (-0.95)

BRACE FORCE: Strut, Tieback, Plate Anchor, and Deadman

No. & Type Depth ~ Angle Space  TotalF.  Horiz. F.  Vert. F. L_free Fixed Length
1. Tieback 4.0 30.0 1.0 6.3 55 3.2 8.0 2.7
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

- - 21 P z2 P2 Slope - -
0 0 14 0.546 .039
14 .546 14.25 0.567 0.085
14.25 0.567 99 2.522 0.023
10 0.073 99 0.073 0
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
21 P\ z2 P2 Sope
14.5 0.14 17.5 0.36 0.072
17.5 0.36 99.0 9.40 0.111
ACTIVE SPACING:
~ No.  Zdepth  Spachg .
1 0.00 1.00
2 14.00 1.00
3 14.01 1.00
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12.5ft High Sheet Pile, Dw=14ft
Case A+B, Condition 2, S=73
P%Pth(ft)

6.3 kip
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- 25

- 30

‘ 0 0 1 ksf

- 45 Net Pressure Diagram

Top Deflection=-1.62(in)
Depth(ft) Max. Shear=5.16 kip Max. Moment=37.89 kip-ft Max Deflection=3.60(in)
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- 35
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45 L _— — _— L
Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
First Suitable Pile: BZ7: E (ksi)=29000.0, 1 (in4)/foot=52.5
.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway E00559E18\Calculations\M S\new\Sheet Pile-Cases\Wall 1\CASE A+B\SFP
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12.5ft High Sheet Pile, Dw=14ft
Case A+B, Condition 3, S=73

Depth(ft)
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 4/19/2023
File: T\252 Series - Anchor QEA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Wall Height=12.5 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=19.59 Min. Pile Length=32.09
MOMENT IN PILE: Max. Moment=23.26 per Pile Spacing=1.0 at Depth=15.83

PILE SELECTION:
Request Min. Section Modulus = 11.7 in3/ft=631.63 cm3/m, Fy= 36 ksi = 248 MPa, Fb/Fy=0.66

-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
1BXN (-1.67) SZ14.5(-0.98) 1N(-1.36) Z65 (-1.11) CZ84 (-1.12)
BZ7 (-1.15) H95(-1.15) SZ145U (-0.70) CZ14 (-0.84) Z70 (-1.03)
CZ95RD (-1.01) CZ95 (-0.99) Z75(-0.94) CZz16(-0.77)

BRACE FORCE: Strut, Tieback, Plate Anchor, and Deadman

No.&Type Depth  Angle Space Total F. Horiz. F.  Vert. F. L_free  Fixed Length
1. Tieback 6.0 30.0 1.0 5.9 5.1 2.9 7.0 25
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

~  »n Pt 72 P2 Slope
0 0 14 0.546 .039
14 .546 14.25 0.567 0.085
14.25 0.567 99 2.522 0.023
10 0.073 99 0.073 0
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
B z1 P10 z2 P2 Slope - B
14.5 0.17 17.5 0.43 0.086
17.5 0.43 99.0 11.28 0.133
ACTIVE SPACING:
- - No. Z depth ~ Spacing - - B
1 0.00 1.00
2 14.00 1.00
3 14.01 1.00
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12.5ft High Sheet Pile, Dw=14ft
Case A+B, Condition 3, $=73

Net Pressure Diagram

Max. Shear=4.40 kip

Max. Moment=23.26 kip-ft

2-128

Top Deflection=-1,67(in)
Max Deflection=1.99(in)

4.40 kip

Shear Diagram

23.26 kip-ft 0

Moment Diagram

1.991(in) 0

Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway E00559E18\Calculal

Based on pile spacing: 1.0 foot or meter
First Suitable Pile: 1BXN: E (ksi)=29000.0, | (in4)/foot=36.0

<Sh£>ringSuite: CIVIL_TI_ECH SOFTVTIARE UST ;vww;ﬁtechsof;ware.com_

Licensed to 4324324234 3424343

tions\MS\new\Sheet Pile-Cases\Wall 1\CASE A+B\SP
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12.5ft High Sheet Pile, Dw=14ft
Case C, Condition 2, S=0
Depint)
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- 75 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 4/13/2023
File: T:\252 Series - Anchor QEA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Wall Height=12.5 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile
PILE LENGTH: Min. Embedment=49.97 Min. Pile Length=62.47

MOMENT IN PILE: Max. Moment=101.92 per Pile Spacing=1.0 at Depth=39.67

PILE SELECTION:
Request Min. Section Modulus = 37.1 in3/ft=1992.37 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)

H155 (6.25) RZ11(6.19) PZ32(6.23) BZ20.7L (5.59) CZ141(5.25)

CZ148 (5.01) 4N (4.71) AZ25(3.59) FSPZ25 (4.91) PZ38 (4.89)
BZ26 (4.14) H175(4.24) AZ26(3.38) PZ35 (3.80) Az ’48( \.(;2)
DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGEY):
.z Pt 72 P2 Slope o .
4 0 14 0.390 .039
14 0.390 14.25 0.411 0.085
14.25 0.411 99 2.360 0.023
14 0.156 99 0.156 0
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
_ ‘z Pt z2 P2 Slope - .
14.5 0.14 17.5 0.36 0.072
17.5 0.36 99.0 9.40 0.111
ACTIVE SPACING:
- ~ No. _ Zdepth = Spacing .
1 0.00 1.00
2 14.00 1.00
3 14.01 1.00
4 99.00 1.00
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12.5ft High Sheet Pile, Dw=14ft
Case C, Condition 2, S=0

Moment Equilibrium
Force Equilibrium

1 ksf

Net Pressure Diagram

15.75 kip

Shear Diagram

Max. Shear=15.75 kip

101.92 kip-ft

Moment Diagram

Max. Moment=101.92 kip-ft

0

6.252(in)

Deflection Diagram

Top Deflection=6.25(in)
Max Deflection=6.25(in)

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter

First Suitable Pile: H155: E (ksi)=29000.0,

I (ind)/foot=219.7

252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway E00559E18\Calculations\MS\new\Sheet Pile-Cases\Wall 1-CN\CASE
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12.5ft High Sheet Pile, Dw=14ft
Case C, Condition 2, S=73

L 45 £
- 50 ‘ |‘
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Force Equilibrium

0 1 ksf
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- 80 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 4/13/2023
File: T\252 Series - Anchor QEA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Wall Height=12.5 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=54.47 Min. Pile Length=66.97
MOMENT IN PILE: Max. Moment=128.46 per Pile Spacing=1.0 at Depth=42.23

e

PILE SELECTION:
Request Min. Section Modulus = 46.7 in3/ft=2511.20 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66

-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
PZ38 (6.15) BZ26 (5.20) H175(5.34) AZ26 (4.25) PZ35 (4.78)
AZ28 (4.00) H215(4.40) BZ32(4.20) FSPZ32 (4.29) PZ40 (3.52) Az L8 (2.0 )_‘)
5RU3 (4.60) AZ34(3.00) AZ36700(2.63) AZ36(2.85)

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

S 21 P1 Z2 P2 ~ Slope - -
4 0 14 0.390 .039
14 0.390 14.25 0.411 0.085
14.25 0.411 929 2.360 0.023
14 0.156 99 0.156 0
14 0.073 99 0.073 0
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
z1 Pt z2 P2 Slpe N
14.5 0.14 17.5 0.36 0.072
17.5 0.36 99.0 9.40 0.111

ACTIVE SPACING:

No. Zdepth ~ Spacing
1 0.00 1.00

2 14.00 1.00
3

4

14.01 1.00
99.00 1.00
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12.5ft High Sheet Pile, Dw=14ft
Case C, Condition 2, S=73
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- 80 Net Pressure Diagram

Top Deflection=6.15(in
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
First Suitable Pile: PZ38: E (ksi)=29000.0, | (in4)/foot=280.8
2.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway E00559E18\Calculations\MSinew\Sheet Pile-Cases\Wall 1-CN\CASE C+
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12.5ft High Sheet Pile, Dw=14ft
Case C, Condition 3, S=0
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 4/13/2023
File: T\252 Series - Anchor QEA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Wall Height=12.5 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=40.61 Min. Pile Length=53.11
MOMENT IN PILE: Max. Moment=72.13 per Pile Spacing=1.0 at Depth=34.44

PILE SELECTION:
Request Min. Section Modulus = 26.2 in3/ft=1410.13 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66

-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
$7222 (4.94) SZ24(4.51) SZ24A(4.51) SZ25 (4.62) CZ114D (4.22)
3N(M) (5.00) PLZ23(4.13) PZ27(4.56) BZ16.4 (4.67) RZ10 (4.89) Az 48(0 99)
134N (4.64) AZ17 (3.64) BZ17(4.58) SPZ23 (4.03) '

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

.z Pt z2 P2 Slpe [
4 0 14 0.390 .039
14 0.390 14.25 0.411 0.085
14.25 0.411 99 2.360 0.023
14 0.156 99 0.156 0
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
27 Pt z2 P2 Sope
14.5 0.17 17.5 0.43 0.086
17.5 0.43 99.0 11.29 0.133
ACTIVE SPACING:
. __No. . Zdepth . Spacing -~ .
1 0.00 1.00
2 14.00 1.00
3 14.01 1.00
4 99.00 1.00
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12.5ft High Sheet Pile, Dw=14ft

Case C, Condition 3, S=0

0 1 ksf

Net Pressure Diagram

Max. Shear=13.60 kip

13.60 kip

Shear Diagram

0 72.13 kip-ft 0

Moment Diagram

Max. Moment=72.13 kip-ft

Moment Equilibrium
Force Equilibrium

Top Deflection=4.94(in)
Max Deflection=4.94(in)

4.937(in) 0

Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
First Suitable Pile: $Z2222: E (ksi)}=29000.0,

| (in4)/foot=170.3

252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway E00559E18\Calculations\MS\new\Sheet Pile-Cases\Wall 1-CN\CASE
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12.5ft High Sheet Pile, Dw=14ft
Case C, Condition 3, S=73

Depth(ft)
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Y

Moment Equilibrium
Force Equilibrium

ré ¢ 1 ksf
<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 4/13/2023
File: T\252 Series - Anchor QEA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

Wall Height=12.5 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=44.00 Min. Pile Length=56.50
MOMENT IN PILE: Max. Moment=88.93 per Pile Spacing=1.0 at Depth=36.44

PILE SELECTION:
Request Min. Section Modulus = 32.3 in3/ft=1738.50 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)

SZ27 (497) PLZ25(4.60) 6L (1.52) CZ121(4.58) AZ18700 (3.71)
AZ18 (410) L6 (1.52) SPZ26 (4.41) AZ19700(3.56) 6M (1.36) A
CZ128 (4.34) 6H(1.26) AZ19(3.79) AZ20700 (3.42) 28 (1.21)

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

 zn Pt z2 P2 Slpe
4 0 14 0.390 .039
14 0.390 14.25 0.411 0.085
14.25 0.411 99 2.360 0.023
14 0.156 99 0.156 0
14 0.073 99 0.073 0
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
- z2 Pl z2 P2 Slpe
14.5 0.17 17.5 0.43 0.086
17.5 0.43 99.0 11.28 0.133
ACTIVE SPACING:
No. _ Zdepth _ Spacing N
1 0.00 1.00
2 14.00 1.00
3 14.01 1.00
4 99.00 1.00
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12.5ft High Sheet Pile, Dw=14ft
Case C, Condition 3, S=73

Moment Equilibrium
Force Equilibrium
0 1 ksf
|
Net Pressure Diagram
Top Deflection=4.97(in)
Max. Shear=15.64 kip Max. Moment=88.93 kip-ft Max Deflection=4.97(in)
'_,r' '.’;
\
15.64 kip 0 88.93 kip-ft 0 4.972(in) 0
Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
First Suitable Pile: SZ27: E (ksi)=29000.0, | (in4)/foot=206.6
252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway E00559E18\Calculations\MSinew\Sheet Pile-Cases\Wall 1-CN\CASE |
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