CITY OF NORWICH PUBLIC WORKSDEPARTMENT
RFQ 11-04

The City of Norwich is seeking to engage a Consulting Engineering firm to provide
engineering servicesfor the preparation of a Rehabilitation Study Report for the
following transportation project:

State Project No. 103-TBD (Temporary)
Rehabilitation of the Sunnyside Street Bridge over Yantic River

The project involves the rehabilitation of Bridge No. 04746, which carries
Sunnyside Street over the Yantic River in Norwich, CT. The extent of the improvements
will be determined after the completion of a Rehabilitation Study, which will be prepared
by the selected consultant. It is anticipated that these improvements will include
formalizing an alternating one-way traffic pattern over the bridge, rehabilitation of the
superstructure, and scour protection installation. Additional improvements may include
but not necessarily be limited to full depth reconstruction of roadway approaches;
upgrading of bridge rails, roadway railing and sidewalks; and utility adjustments.

The Consulting Engineering firm selected may also be required to perform survey;
provide engineering services for and including the preparation of contract plans and documents
for construction of the improvements determined from the Rehabilitation Study; prepare
environmental documents; and perform construction inspection. The projected
construction cost is expected to be in the range of $ 1.0 million. Firms responding to the
request should be of adequate size and sufficiently staffed to perform the assignment
described above.

The Consulting Engineering firm will be evaluated and selected based on design and
technical competence, the capacity and capability to perform the work within the time
allotted, past record of performance, and knowledge of Federal, State, and Municipal
procedures, approximately weighted in descending order of importance.

The design fee will be negotiated on a Lump Sum basis.

A goal of ten percent (10%) of the work must be subcontracted to Disadvantaged Business
Enterprises(DBE).

The selected firm must meet all Municipal, State, and Federal affirmative action and
equa employment opportunity practices.

A letter of interest, together with general information on the firm and proposed
subconsultants, the firm's brochure, current Federal Form SF330, experience of the firm,
and resumes of key personnel shall be addressed to: the City of Norwich, Mr. William
Block, City Purchasing Agent, 100 Broadway, Norwich, CT 06360. Please submit five(5)



copiesof the proposa, with the project name clearly mark on the exterior of the submittal.
Inquiriesshould ke directed to Mr. Patrick McLaughlin, City Engineer @ 860-823-3798.

Additionally, al interested firms must submit a detailed statement including the
organizational structure under which the firm proposes to conduct business. Proposed
subconsultants should be clearly identified. The relationship of any "parent” firm or
subsidiary firm, to any of the parties concerned, must be clearly defined.

Personnel in responsible charge of the project will be required to possess and
maintain a valid Connecticut Professional Engineer's License. All letters of interest must
be postmarked by a U.S. Post Office (if mailed) or brought to Mr. William Block, City
Purchasing Agent, at the above address (if hand delivered) no later than 3:00 pm, on
Wednesday, March 16,2011. Responses received after this date will not be considered.

William Block

e i

City purchasing Agent
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WiLLiIaM BLock 100 Broadway Room 105
PURCHASING AGENT Norwich, CT 06360-4431
Phone: (860) 823-3706
Fax: (860) 823-3812 bblock@cityofnorwich.org
February 11, 2011,
Ladies/Gentlemen
RFQ 11-04
Subject: Request for Letter of Interest

State Project No. 103-TBD (Temporary)

Federal-aid Project No. (PE) 6103(TBD) (Temporary)

Project Title: Rehabilitation of the Sunnyside Street Bridge over
Yantic River

City of Norwich

Your firm is one of the firms that have been pre-qualified for calendar year 2011 by
the Connecticut Department of Transportation (Department) to provide Bridge and
Structural Design services.

The City of Norwich is seeking to engage a Consulting Engineering firm to
perform design services for the rehabilitation of the Sunnyside Street Bridge over the
Yantic River. The extent of the improvements will be determined after the completion of
a Rehabilitation Study, which will be prepared by the selected consultant. It is
anticipated that these improvements will include formalizing an alternating one-way
traffic pattern over the bridge, rehabilitation of the superstructure, and scour protection
installation. Additional improvements may include but not necessarily be limited to full
depth reconstruction of roadway approaches; upgrading of bridge rails, roadway railing
and sidewalks; and utility adjustments.

Successful respondents to this request may also be required to perform survey;
provide engineering services for and including the preparation of contract plans and documents
for congtruction of the improvements determined from the Rehabilitation Study; prepare
environmental documents; and perform construction inspection. Firms responding to this
request should be of adequate size and sufficiently staffed to perform the assignment
described above.

If your firm desires to be considered for this assignment, your submittal should
consist of a letter of interest, general information on the firm and proposed subconsultants,
the firm's brochure, current Federal Form SF330, relevant experience of the firm and
subconsultants, and resumes of key personnel. Additionally, all interested firms must
submit a detailed statement including the organizational structure under which the firm
proposes to conduct business. Proposed subconsultants should be clearly identified. The
relationship of any "parent” firm or subsidiary firm to any of the parties concerned must be
clearly defined. Five copies of the submittal must be postmarked by March 16" (if mailed)



or broughtto Mr. William Block, City Purchasing Agent, 100 Broadway, Norwich, CT 06360,
(if hand delivered) no later than 3:00 p.m. of that date. Responses received or postmarked
after this date will not be considered.

Your firm will be evaluated and selected based on design and technical
competence, the capacity and capability to perform the work within the time allotted, past
record of performance, and knowledge of Federal, State, and Municipal procedures,
approximately weighted in descending order of importance. The selected firm must meet
all Municipal, State, and Federal affirmative action and equal employment opportunity
practices.

For a DBE goal:

You are advised that there is a ten percent (10%) Disadvantaged Business
Enterprises (DBE) subconsultant usage goal that applies to this assignment. Within the
letter of interest narrative, you must include the designated certified DBE subconsultant(s)
which you plan to use. (The DBE subconsultants must be currently certified by the
Department). All firms are advised that the prime consultant must perform the major part of
the work with employees of the firm. Subconsultants may be used to comply with DBE
requirements or perform specialized work. Joint venturing assignments will not be allowed.

Prior to the negotiations process, the selected firm will be required to have a
Connecticut Department of Transportation-approved audit and affirmative action plan, as
well as current corporate registration with the Secretary of State (partnerships excluded).
The selected firm will also be required to maintain professional liability insurance coverage
from a firm licensed to do business in the State of Connecticut. Proof of coverage must be
submitted prior to the start of the negotiations process.

Circumstances may require the rescheduling or cancellation of projects. Should
this action be necessary, the City would be under no obligation to provide supplementary
work.

All letters of interest shall be addressed to:
Mr. William Block, City Purchasing Agent
100 Broadway
Norwich, CT 06360

Please be advised that firms must also be pre-qualified in the particular year a
shortlist is finalized and/or a selection is made.

Very truly yours,

e S —

William Block
City Purchasing Agent
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Structure Inventory and Appraisal Sheet (English Units)

(Bridge Key: 04746 Agency ID: 04746 Sufficiency Raling: 64.5 J
4 ™ ™
IDENTIFICATION r INSPECTION
State 11 02 Connecticut Stue Num 8: 04748 Frequsncy 81: 24 morths  [nspection Date ©0; B/2412008  Mext fnspection: 082412010
Facifity Caried 7; SUNNYSIDE STREET Location 9 40FT EASY OF .
FRANKLIN RD FC Frequency 92A:  NA FC Inspection Date 9241 NA Next FC Inspection:  NA
Rla {OnUnderSA®  Roule On $iruclwe Rle. Signing Prefix 5B: 5 ity Street UV Frequency 928: NA VY inspection Dale 938:  NA Next UNW Inspaction: NA
Lovelof Sevica 8C; D Nonoofthobsiow  Rle Number50: 00000 Sl Frequency 92C: NA §1Dato 03C: NA Next SE NA
Directional Suffix 5E: 0 N/A (N8I} % Responsihitily ; 0
Element Frequency: 24 months  Efement Inspection Date:  09/2422008  Mexd Elem. Insp. Due: 09/26/2010
SHD Distrid 2: 02 County Coda 3; NewLondon g )
Placa Coda 4: NORWICH Mie Post 11: ¢.0z20mi ™
CLASSIFICATION
Fealura Intersected 8. YANTIC RIVER Defense Highway 100 O Nota STRAHNET hwy  Parallet Struclure 104: No §} bridge axlsts
Lalituda 96 £1d 33 28" Longitude 17: D724 07 25" Birection of Tratfic {02: 3 tJana Br for 2-wvay Temporary Structure 103:  Undnown {NB1}
Highrway System 104: O Noton NHS NBIS Length $12: Long Enough
Border Bridge Code 63: Unkngant {P) ey Sy o na ?
Toli Facity 20 30n freg road Furctional Class 28; 19 Urban Lecal
Border Bridgs Numbe: 89:  MA J
\_ Hislorical Significance 37; 1 Bron Natl Reg Ht P1
™~
Owner 22: 4 GityMunldpaf Hy 61
( STRUCTURE TYPE AND MATERIALS - Minipel Hay Ag
Number of Approach Spans 48: D Humber of Spans Maln Uni 45: 2 L Custodian 21: 4 Cityunicipal Hwy Agenc )
Maln Span MaterdalDesign 43A/8: ™
» N (. CONDITION
asonny Deck 58 N IVA(NBI) Super 59, 8 Satisfactory Sub6) 6 Satistactary
Culvert 622 N NA (NBI} Channel/Channel Protection &1; 5 Bank Prot Eroded ,J
Deck Typs 107: N M/A(NDY, R
yoe 107 (NEY LOAD RATING AND POSTING
Wearing Surface 1084: 8 Bluminous Invertosy Rating Method 85: 2 AS Alfwabla Stress Operating Reting Method 63:  2AS Allowable Strass
Membrans 1038; 8 Unknown
inventory Rating 66. HS188 Operating Rating 64: H522.0
Dreck Prolection 108C: N /A {no deck (NBIJ) J e peretna o
\ 4 Ossign Load 31: Unknawn (MBI} Posting 70: 5 AUAbove Legal Loads
AGE AND SERVICE Fosting sfatus 41: A Oper, po resticion
Year Buitt 27 1008 Year Reconstnxted 108: Unknown \_ J
Typo of Senice on 42A4: & Hightvay-padaestrian ™
. ( APPRAISAL
Type of Senvico under 428: 5 Walerway
Bridge Rai 364 1 Meels Standards Approach Rail 380: 0 Substandard
Lansson28%: 1 Lanes Undsr 268; 0 Detowr Length 19: 238 mi
Transition 368; 0 Substandard Approach Rell Ends 380G 0 Substandard
ADT 20, 418 Truck ADT 109; 2% Yearof ADT 30: 2009
\ J $1r. Evalustion 67: a Deck Geomelry 63: 2intolerabla - Roplacs
'd GEOMETRIC DATA 3 Underelgarance, Vertical end Hanzontal 69: M Kot applicable (NB1}
Length Max Span d8: 74.0ft Stuchure Length 4%: 168.0 ft VWaterway Adequacy 7H 3 Infolsrable - Comect Approach ARgnment 72; 5 Abova Tolerable
Curb/Scwlk Weth L 50A: 0.0t CustStewalk Whith R508: 3.3 7 Seour Grdcal H3: 4 Btable, needs sction )
WidthCurblo Curb 510 1351 Width Oul o Quf 52: 203n h 4
Approach Roadway Width 22: 2.0 Medfan 33 O No median r PROPOSED IMPROVEMENTS
{wf shoutders) ) _ 5
Dock Area: 3,385, 6q ft Bridga Cost 94: $1,000 Typa of Work 75 38 Cther Structwral
Skew3d:  0.00° Structure Flared 35: oMo flare Roadway Codl 05; $ 1,000 Length ol Improvment 76: 03 R
i v & Total Cost 08: $ 2,000 Futuro ADT 114: s
Micémn Vartieet Clesrance Over Gridga 5 201 Year of Cost Estimate 57: 2000 Year of Futwe ADT t15: 2019
Mindmum Vertical Underclearancs Referenca S4A: N Faahsa rst hwy or RR \_ J
Minimum Vedical Underclearance 548: ooft 4 NAVIGATION DATA
Mindmum Lateral Underctearance Reforence R 55A; N Feature not bwy or RR Navigation Control 38: 0 Permit Not Required
Minimum Lateral Undrclearanca R 55: 3278 R Verticat Clearance 39, 0oh Horizental Clearance 40t 0cft
Minlmum ELalerat Undeclearance L 56: a0f ) \ Pier Profection 111; Unkngan {NBY) Lift Bridga Verticaf Clearanca 116;
\
ELEMENT CONDITION STATE DATA
Sir Unit [EImVEny Description Unils [Tolal Qly | %in 1 |[Qly. St. 1| %in 2 [Qly. St. 2 %In 3 |Qly. SL. 3] % ind jQty. SL.4f %In5 [Qly. §1.5
UNITO 5873 Other Sidewalk sqft 5601 100 % &60) 094 O G % 0 0% [t 0 % o
UNITO [14573  [Other Arch {LF} 108, 59% 84 37T 40 4% & 0% 1, 1l g
UNTO 217/3  [Other Mit Abutment {LF) 82 B85 % 5% 13 0 A a Q% Q 04 Q
LUNITO-BoH3 - |Pourable Join Seal, ™ {LF} 39 3% 2. 0% o 63 .. 24 0% g 0% a
UNITG B33 IOLher Bridge Railing {LF) 33 84 %4 312 6% 20 0% 0% ¢ 0% a

INSPO07_Inspection_SIA_English

Thu 5/7/2009 08:08:55
Page 1 of 1




BRIDGE SAFETY INSPECTION
STATE PROJECT NO. 170-2729
GOMAY 08 i f , N
BRIDGE NO. 04746
SUNNYSIDE STREET OVER YANTIC RIVER
NORWICH, CONNECTICUT
SEPTEMBER 24, 2008
(LAST DAY OF INSPECTION APRIL 7, 2009)
IN-DEPTH INSPECTION d,ofgoggo» H
‘ . 5‘{/\5"09?.. Lot /"; .51:- %*
Prepared by: {8 ;*’%2;’ 12‘2'};":.‘;‘3'?;~ H
aker 15 :

500 Enterprise Drive, Suite 2B /
Rocky Hill, CT 06067
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|




STATE OF CONNECTICUT INSPECTION REPORT TRANSMITTAL FORM

DEPARTMENT GF TRANSPORTATION FORM BRI-27, REV. 9/97
BUREAU OF HIGHWAYS Z/q ]
Structure No. 04746 Town Norwich

Inspectors Michael Baker Engineering, Tnc, (MIQ/TK)/McLaren (DK, JD, SM) Date _09/24/2008

TABLE OF CONTENTS

LOOSE FORMS (not bound in report) No. of Sheets
Enclosed

MaINtENANCE MEIMO 1ovvuvrvviiviiiiinsciisire e sesssses st sss s cees s seesescesasssssssss s oot tseseee et eeeseeeesseses
FIAgEINg MEMOS .c.vuvvuciiuiiiiets e ssses i o et sesse e e seeees st e et e ensee s s
IéRI—l 1, Seismic Screening Data SHEEE ... ... veivrreeirireeereeeeereee s se s s seee e eesee s eese
BRI-12, Fracture Critical Inspection Data SBEEt...........e..ceeveersresrosesisioreeseeessses o iesee e oo seeeseeeees.
BRIF9, HWY Bridge SIS&A FOIM .....vuveniionriviniierssc et seceetsesressessssseesesstsesss s s sesessesose 2
BRI-25, Under Entry SIEEA FOIM.uvucuuiceuivrrensienssriese s soeersseseseessssssossssssssiossoss s eeseses s
BRI-39, RR Bridge SIZA FOIM.....cvuueriiirninemiesisisseesininsooseeessseeeesieeessssssosssesssesssessses s eeseseseessse e s .
BRI-49, Sign SHUcture SIEA FOIN ..ccvumrereversrinisensiaesesssisismeneesessessesessesssssssssoesssssssssesesseessesesessesss s e -
PONTIS Element Data COUECON FOM.......coiuriiverionrieeeieecieecsreesroseessseseessesssossss s sees e s oeseses oo 1
Plan Sheets 1987.Rehab, LPAI Proj. 86101.01 Check here if already on file; | X

Bound Reporl Pages Sheet Numbers

Title Cover SREEt. ..o isesecsceeseeeescensseese oo e e e e a et s renre s e sen 1
TADIE OF COMEIES 111.vverevesiesciinitieinccees st oo seseese e sssee s reee s s ee et eeeeeeeeeenee oo seeese 2
BXECUHVE SUIMINALY vvveriviierisisis s rinciens s s s e sess s seeseseseatsses e s e st sos et s st ees e eeesee e eeen 34
BRI-18, Bridge INSPECtion FOIL........cvveuremmiesisressaessesisiesnsmsseoseseeeesssessiossssessseseessssesssessssesesseeesesee s, 5-9
BRI-48, Sign Stucture ISPection FOMMu . erreerinirnssoeneesiesieseeeesoseseessesessos s sssss e e eeseseeeses e --
Field Notes (Include Forms BRI-10, BRI-13, BRI-14, BRI-15,

BRI-16, BRI-17, BRI-29, BRI-30).....coceeeeviiisicis st eeeteeneess sttt 10-25
Calculations: ‘ |

Load Rating EVAIIATION. ....ccocceeeiiere ittt eress e esess et eeees e es e

Quantitics & Cost 'Estimate ...........................................................................................................
PROLO SHEELS oottt sstas et et s es st reee st s st st eee s eeee e eeee s es oo 26-39
NEZALIVES cevvrvvivieiesi s e ea s e st e e s e s e s bttt s e e eeees e 40-41
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Structure Inventory and Appraisal Sheet (English Units)

(Bridge Key: 04746 Agency iD; 04746 Sufficiency Raling: 64.5 ]
™ N
IDENTIFICATION ( , INSPEGTION
State 10 02 Connecticut StugNum 8: e4746 Frequency 01: 24 months  Inspection Date 80: 242008 Next fnspection: Gaf24/2010
Faciity .Carrlod 7 SUNNYSIDE STREET  Localion @ 40FT EAST OF .
FRANKLIN RD FC Frequancy 024 NA FC inspaction Date 03A:  NA Hext FC Inspection:  NA
Rie {OnUnderjSA  Roulo OnStrucre  Rie, Slgning Prefix 5B:  § Gity Street UW Frequency 628: NA UW Inspection Dale 03B: NA Neul UW Inspection: NA
Lovelof Servico6C:  ONunoofthebelow  Rle. NumbersD: 00000 Sl Frequency 26 NA & Date 030: HA Neat S1: NA
Directional Sufik 5E: 0 NA (NBI) % Responsiblity; 0 .
Element Frequency: 24 months  Element Inspection Date:  09/24/2008  Naxt Elern. Insp, D G9f24/2010
SHD District 2: o3 County Codoe 3: HewLlondon \ )
Piace Code 4; NORWICH Mita Post 11: 0.020 mk { ™
CLASSIFICATION
Featwo Intersecled 6 YANTIC RIVER Defensa Highway 100 0 Not a STRAHNET hwy  Parafiel Structire 101 Ho || bridga exists
Latituds 16 41d33' 35" Longituda 17: 0724 07" 24* Direclion of Teaffic 102: 3 1-fane Br for 2-way Temporary $tructurs 03 Unknown (N1
Highway & f04: OHNotonNHS NEBIS Le 142: Long E: f
Border Bridge Ceda £8: Enknown (P} ahway System ° ot thhiee
Tofl Facifity 20: 3 0n free road Furctional Class 26: 19 Urban Local
Border Bridge Numbor 09 NA J
\ Historical Shynificance 37; 1 Bron Natl Reg Higt PI
= = y .
Orener 22: 4 CityMunleipal Hay A
( STRUCTURE TYPE AND MATERIALS 2 Ruuciceal By Agenc
Numbsr of Approach Spans 48: @ Number of Spans Main Und 45: 2 L Custodian 2i: 4 CityMunicipal Hwy Ageno )
Maln Span MateratDesign 43A/8; 4 ™)
“ . CONDITION
& Masonry Arcireck Deck 58. M N/A(NBI} Super59; 6 Satisfactory Sub60: 6 Salisfaclory
Culvert 62: N WA (NBH) Channat/Channel Profection 61: & Bank Pro! Ereded
\ v,
\
Deck Type 107 NHA e ( LOAD RATING AND POSTING
Wearing Surfaca 103A: & Bituminous inventory Rating Method 65:  2AS Allowable Stres: Operating Rating Method 63 2 AS Aliowabla Slress
Membrane 108B: & Unknoran
Inventory Rating 66; HS108 Qperating Rating 64: Hs22.0
Deck Protection 108C: H N/A [no deck {NB1)} o " persting Refing
\, | Designiosdat; Unknown (MBI} Posting 70 5 AliAbove Legal Loads
3\
r AGE AND SERVICE Posting status 41; A Open, no restiction
Year Built 27; 1608 Year Reconstructed 106: Unknown W . J
Type of Servica on 42A: 5 Highway-pedestrian ird 3
APPRAISAL
Typs of Servica under 428: 5 Waterway
-] Rail 364 1 Mests Standands ciy Rail 36C: Substandard
taneson28A: ¢ Eanes Under 288: 0 Detous Length 18: 988 mi iHige Ral eots Aoproa = @ Substands
Transition 368: 0 Subslandard Approach Re’t Ends 360: 0 Substandard
ADT 29: 418 Frck ADT 509: 2% Yearof ADT 30 2009
\_ Str. Evalusiion 67; a Deck Geomelry 68: 2 Inlolerable - Replace
' GEOMETRIC DATA N Underclearancs, Vedical and Horizontal 63: N Not applicable (NEI}
Length Max Span 48: 740 Struclre Length 49: 166.0ft Valenvay Adequacy 71: 3 lntolerable - Comect  Approach Afignmemt 72: & Above Tolerzhle
Curb/Sdwik Wdth1 50A: 00/ Curt'Sidewalk Width R 508: 331t L Scour Critical 113: 4 Sfable, needs action )
Vidth Curb o Curb 51; 1361 Width Out 1o O 52: 203 Mt Vs ~
Approach Roadway Width 32:  10.011 Median 33: O No median PROPOSED IMPROVEMENTS
wif shoulders]
E)eck Area: )3.386. sq.f Bridge Cost 24: $ 1,000 Type of Work 75: 38 Clher Structural
Skewdd:  0.00° Strudure Flared 35: ONo flare Roadway Cosl §5; $ 1,000 Ltergthof Improvment 76: 0.3 ft
) ) Tolal Cost 06: $ 2,000 Futuce ADT 114: 175
Mintmum Vertical Clearence Gver Bridga 83: AR Year of Cost Estimata 97; 2000 Year of Future ADT 115: 2018
Minfmum Verticat Underdearance Referenca 54A: N Featura not Iy or RR \ v,
™
Minimurn Verical Underclearancs 64B: ogft ( NAVIGATION DATA
Minimum Lateral Underciearance Reference R 55A: H Feature not hwy or RR Navigation Confrol 35: 0 Permit Not Required
Mintmum Lateral Undrclearance R 55: 2761 Verical Clearancy 3% [ Horlzontal Clearance 40: QOR
Minimum Laterel Undrciearance L 56: 0o ft J kjie( Protection 111: Unknownt {NBI) Lift Bridge Vertical Clearance 116; J
\,
ELEMENT CONDITION STATE DATA
Ste Unit [EfmVEnv, Dascription Units [Total Qly | %In 1 |Qu. 8.1 %In2 iaty. S1.2) %in3 |Qy. S1.3] %in4 [Qly, St. 4] %S [Qby. St.5
UNITQ 5873 Oliver Sidewalk sq.ft 5600 100 % 560 0% 0 ¥ Q 0% G 094 G
UNETO [145/3 - [Oer Arch 0 e T s L L e - vy D S Y R N T B
UNITO R972/3  [Olher Mil Abutment {LF} 82 85% 0 159 12 0% Q 0% [ 0 % [i;
UNITO. 013, -[Pourabledoint Seal. - Libry [T adioonsd g oW T ee W12 7 N, FEY e
UNITG 3333  |Other Bridge Railing {LF} 332 94 312 6% 0% ¢ 0% g

INSP007_Inspection_SIA_English
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Project No. 170-2729 Bridge No. 04746
Sheet 3 of 41

Executive Summary

Bridge No. 04746 carries Sunnyside Street over the Yantic River in Norwich. The bridge is a two
span stone masonry arch that was built in 1908. It has an overall length of 166 feet and a curb-to-
curb measurement 13.4 feet. There is no load rating information for this bridge on file at ConnDOT,
but the bridge has a “Judgment Rating” of 34 tons. Consideration should be given to performinga -
load rating analysis of this structure. The bridge was found to be in satisfactory condition during an
in-depth inspection completed in April, 2009.

The bituminous overlay has cracking up to 3/4” wide, transverse sawcuts up to 2” wide without
sealant, and the overlay near the north curb ramps up 3” over a width of 8”. The south curb has
random corner spalls at the edges of granite stones. Stone masonry parapets have cracks up to 3/16”
wide in the mortar joints, one capstone is shifted 17, and there are areas of missing mortar up to 4.5”
deep, worst in span 1. The parapets are tilted outward approximately 1.25” over a height of 1.5” and
the north parapet in span 2 is bowed outward 2” — 3” over a length of 20°. The stone masonry guard
turrets at the west approach have isolated missing roof sheathing, random deteriorated wood roof

shakes, and large sloppy mortar repairs.

The superstructure was found to be in satisfactory condition. The intrados of both spans have heavy
efflorescence leakage and areas of water leakage, worst at the ends of the spans. Random mortar
joints are cracked up to 1/8” wide and there are random areas of missing mortar up to 2” deep,
including at the span 2 crown. The spandrels have isolated cracked stones, random cracked mortar
joints up to 1/8” wide, and random areas of missing mortar up to 4” deep. The mortar joints between
the spandreis.and the arch rings are deteriorated up to 4” deep in span 1 and cracked up to 1/8” wide
in span 2 with random hollow and deteriorated mortar up to 2” deep.

The substructure was found to be in satisfactory condition. Abutments have heavy efflorescence
leakage and areas of water leakage through the mortar joints. A void/undermined area was noted at
the base of the west abutment up to 8' long x 0.5' high x 0.5' deep per McLaren inspection.
Previously exposed footing at the east end of span 1 was covered with channel materiat this
inspection. Stone masonry wingwall mortar joints have random cracks up to 1/8" wide, random
deteriorated mortar up to 5" deep, and random vegetation/vine growth. The northeast wingwall has
stones that are settled and laterally displaced up to 4.5", creating voids up to 2" wide x 15" deep. The
southeast wingwall has a 1' x 6” x 7" deep void. Retaining wall at the north elevation is tipping

outward, approximately 1.5" over a height of 2.5".

The channel was found to be in fair condition. The channel is in span 1 only. Channel bed is
comprised mainly of large stones and random areas of silt/muck at areas of deeper water. There is
scour along the west abutment, where water depths are up to 3.3' (average water depth is 1.6' below
the bridge) and a void/undermining is noted at the base of the abutment up to 8'long x 0.5' high x
0.5' deep per McLaren underwater inspection. There is a scour pocket below the bridge at the
nottheast corner of span 1 where water depths are up to 4.1' deep (typically +1.5' elsewhere}, but the
scour pocket does not extend fully to the east abutment.

The approaches were found to be in fair condition. The southwest approach has random uneven
patches, heavy map cracking, and areas of potholes/breaking up bituminous, up to 5° x 3’ x




Project No. 170-2729 - Bridge No. 04746
Sheet 4 of 41

2” deep (this area is used for parking). The east approach pavement has heavy map cracking up to
5/8” wide, random areas of up to 1.5” settlement in the shoulders, and isolated potholes/breaking up
bituminous up to 8” x 9” x 1” deep. There is minor erosion at the northeast approach. There is no
approach guide rail; none is installed at the west approach due to guard turrets.

Repair recommendations are as follows:

Deck: :
Seal the cracks and the sawcuts in the overlay (600 linear feet),

Repair corner spalls in the granite curbs (<1/4 cubic yard).

Repair deteriorated mortar joints along the parapets (£250 linear feet),

Continue to monitor the tipping of the parapets.

Repair deteriorated roof shakes (as required) and missing section of roof sheathing (£2 square

feet) at the guard turrets,

A

n

Superstructure:

1. Repair the areas of mortar loss along the intrados and spandrels (£150 linear feet).
2. Consider removing heavy efflorescence from the ends of the spans to inspect mortar at the

intrados,

Substructure:
1. Repair deteriorated mortar joints (50 linear feet). +
2, Fill in undermined area along the west abutment with suitable material (<1/4 cubic yard).
3. Continue to monitor tipping of the retaining wall at the north elevation.

Channel:
1. Continue to monitor channel mudline elevations.

Approaches:
1. Repair deteriorated bituminous at the southwest approach (<1 ton).

2. Consider installing approved guide railing at the east approaches (50 linear feet).




Connecticut Department of Transportation v/
Bridge Inspection Report BRI-18

BRIDGE #:| 04746 INSPECTION DATE: 012472008
INSPECTION TYPE: [indeptn | PREVIOUS INSPECTION DATE: [7/26/2006 SNOOPER REQUIRED:

INSPECTION PERFORMED BY: [Baker Engineering | SNOOPER USED:
TOwN:  [NORWICH | FEATURE CARRIED:  [SUNNYSIDE STREET | YEARBUILT:  [1908
LOCATION: [40 FT EAST OF FRANKLIN R] FEATURE INTERSECTED [YANTIC RIVER | YEARREBULT:[0__ ]
MAIN MATERIAL: [Masonary | MAIN DESIGN: [Arch - Deck |
INSPECTION VISITS: INSPECTORS:
Inspection Date: [9/24/2008 |  Start Time:[ 8:30 AM] Inspector: Task: [Team Leader
Temperature: [0 [°F End Time: _4:15 PM] Inspector: Task: [Assl. Team Leader
58, DECK IStone arch with bituminous roadway over ballast. I OVERALL RATING E
RATING
OVERLAY The bituminous overlay has random transverse, longitudinal, and map cracks up to 3/8" wide.
Isofated cracks are up to 3/4" wide. The bituminous adjacent to the base of the north parapet is
lapproximately 3" higher than the roadway surface approximately 8" away. There are random
sawcuts in the overlay up to 2" wide that are filled with dirt and/or vegetation, No sealant was
seen along these sawcuts. See sheets 11-12 and photos 9 - 11.
DECK STR. CONDITION [E] ’Stone arch with bituminous roadway over ballast,

CURBS @ South side only: There are random spalls at the edges of the granite stones, up to 7" long x 4"
wide x 5" high. Somae spalled areas are filled in with bituminous. Random mortar joints are
cracked or deteriorated. Average curb reveal was found to be 4.75". See sheels 11 & 12 and
photo 9, Y

MEDIAN [N] ! :
SIDEWALKS South side only: Bituminous sidewalk has random minor uneven areas. See shests 11-12 and
photo 9.

PARAPET E Stone masonry parapets:” Stone masonry parapets have random cracked mortar joints, up to
3/16" wide, and areas of missing mortar, up to 4.5" deep. Mortar deterioration is worst at the
outside faces of the span 1 parapels, where approximately 60% of the mortar joints are
deteriorated. A capstone at the south parapet in span 1 is shifted south 1". The previously
reported 3/8" gap between the parapet and the pillar at the southwest corner of the bridge is
open up to a maximum of 5/8". The parapets are tilted outward, up to 1.25" over 1.5'.

Additionally, the north parapet at the east end in span 2 appears to be bowed/distorted outward
2" - 3" over a length of 20". See sheets 11-12 and photo 12,
Stone benches integral with the parapets between spans 1 & 2: One bench stone has a 13" x 4"
fracture. Fractured portion did not move when struck with a hammer (wedged in place). See
sheets 11-12,
RAILING | |
PAINT ’ ]
FENCE | |
DRAINS Span 1 only: There is minor debiis in and around the scupper grates. Debris is present in the

basins, but scuppers do not appear to be clogged. See sheets 11-12.

There is utility pole in span 1 with a light standard attached. Light exhibited no deficiencies (light
was not on during the daytime Inspection).

Stone masonry guard turrets at west approach: The north turret has a 2' x 1' missing section of

roof. There are random deteriorated shakes along the roofs. There are sloppy mortar repafrs at
each turret, up to 5' high x 1' wide x 9" deep. There is random graffiti inside of the furrets. See

sheots 11-12 and photos 5 & 13.

LIGHTING STANDARD

UTILITIES TYPE/SIZE

CONSTRUCTION JOINTS

FE  [E E REEE

EXPANSION JOINTS

Printed on  5/7/2009 8:00:12 A Page 1 0of 5




Connecticut Department of Transportation :.;/%;/
Bridge Inspection Report BRI-18

BRIDGE #: | 04746 INSPECTION DATE:
59, SUPERSTRUGTURE EWO span stone masonry arch, OVERALL RATING m

RATING .
BEARING DEVICES [E] | ]

STRINGERS [6_] [intrados:
There are areas of heavy efilorescence afong the mortar joints throughout in each span. There

are also areas of waler leakago at random areas, mostly at the lower sections of the arch (as
opposed to the crown area). Random mortar joints are cracked up to 1/16" wide. There are
isolated areas of missing mortar in span 1 up to 2" deep. The transverse mortar joint along the
crown in span 2 has missing cracked mortar (£1/8" wide) along the north half of this joint and
deteriorated/missing mortar up to 1" deep aiong the south haif of this joint. Random areas of
previously noled missing mortar may have been hidden by heavy efflorescence accumulations,
Also, there are random repairs to the mortar joints, some of which appear recent. See sheets 13-
18 and photos 4, 14, & 15.

Spandrels:

Stone masonry spandrel walls have random cracks along the mortar joints, up to 1/8" wide, and
random areas of missing mortar up to 4" desp. The span 1 south spandrel has an isolated
cracked stone and small stone spall. The mortar joints between the arch ring and the span 1
spandrei bases aro deteriorated throughout. These mortar joints have cracks, punky areas,
missing mortar up {o 4" deep, and areas of loose/pushing out mortar throughout. These same
mortar joints in span 2 have cracks up to 1/8" wide, random light efflorescence, and random
hollow and deteriorated mortar up to 2" deep. See sheets 13-18 and pholos 16 & 17,

GIRDERS [N ] ]

FLOOR BEAMS [N | [
TRUSSES-GENERAL [N | I
TRUSSES-PORTALS [N ] |
TRUSSES-BRACING [N ] [

PAINT [N] |

RUST [N'] ,

MACHINERY MOV SPAN [N_] ]
RIVETS & BOLTS [N ] l

l
|
|
|
l
|
|
:
WELDS & CRACKS [N ] L : :
!
|
|
|
|
|
|

TIMBER DECAY [N | |
CONCRETE GRACKING [N | I
~ COLLISION DAMAGE [8”] |

MEMBER ALIGNMENT [3 ] |
DEFLECT. UNDER LOAD [N ] [None,
VIBR. UNDER LOAD [N”] [None.
STAND PIPES [N | [

BARREL LADDERS [N | ,
ARE BARREL LADDERS OSHA COMPLIANT?

80. SUBSTRUCTURE | OVERALL RATING

RATING
ABUTMENTS-STEM E Abutments are considered {o be those areas below the spring lines at the ends of each span.
Abutments have heavy efflorescence leakage and areas of water leakage through the mortar
joints. A voidiundermined area was noted at the base of the west abutment up to 8'long x 0.5'

Printed on  5/7/2009 8:00:14 AM Page2of 5




Connecticut Depariment of Transportation 7!%%
’ ' Bridge inspection Report BRI-18

BRIDGE #:| 04746 INSPECTION DATE:

OVERALL RATING E

60. SUBSTRUCTURE |
[righ x 0.5' deep per McLaren inspection. See sheets13-18 and photos 14 & 15. !

ABUTMENTS-BACKWALL IE I I

ABUTMENTS-FOOTINGS [N_] [A void/undermined area was noled at the west abutment, approximately 8 long x .5' high x 0.5'
deep per McLaren underwater inspection. No weli-defined fooling was noted at this location.

Previously exposed footing at the east end of span 1 was covered with channel material this
linspection; footing not seen. . Ses sheets 24,25,

ABUT.-SETTLEMENT E No evidence of abutment seftlement was noted.

Note: For this inspection wingwalls are only considered to be those walls at the four corners of
the bridge, perpendicular to the spandrels, Retaining walls perpendicular to the bridge at the
east end of span 1 and/or west end of span 2 are for embankment retention, past the limits of
this bridge and are not considered for this report.

Wingwall sefflement:

North retaining wall between spans 1 & 2 Is tipped outward, approximalely 1.5" over a height of
2.5'. Additionally the northeast wingwall has stones that are settled and laterally displaced up to
4.5". Previous 8" seftlement noted at this location actually appears lo be uplift of a concrete
pour on top of the wall due to tree roct growth just under this concrele pour. See "Embankment
Erosion" item under ltem 61 for the condition of the retaining walls along the channel. See

sheets 19-22 and photo 19.

ABUTMENTS-WINGWALLS E Stone masonry wingwall mortar joinks have random cracks up to 1/8" wide, random deteriorated
mortar up to 5" deep, and random vegetation/vine growth. The northwest wingwall has one
missing cap stone. The southwest wingwall has a slone arch for a raceway/stream. The
northeast wingwall has two cracked stones, one up to 1/4" wide. In addition, the northeast
wingwall has stones that are settled and laterally displaced up to 4.5", creating voids up to 2"
wide x 15" deep. The southeast wingwall has one stone that is pushed out 1/2", an area of
mortar pushing out, and a 1' x 6" x 7" deep void. See sheets 19-22 and photos 19-21,

Retaining walls between spans 1 & 2 at bridge fascias, below the parapets:

Wall at the north elevation is tipping outward, approximately 1.5" over a height of 2.5', There are
two full height x 1/8" wide cracks along the mortar and isolated missing mortar up o 6" fong x 3"
deep. The wall at the south elevation was almost completely covered andfor Inaccessible due to
heavy vegetation at the time of inspection. Accessible areas of this wall have random cracked
and deleriorated mortar. See sheets 19-22 and photo 22.

Architectural treatments at the corners of span 1:

There are areas of missing mortar up to 6" deep and water leakage. There treatment at the
northeast corner of span 1 has up to 50% deteriorated, mortar and one stone is loose due to
deteriorated mortar. See sheets 19-22 and photo 18.

PIERS/BENTS-CAPS [N'] | |
PIERS/BENTS-PILE BENT [N ] | |
PIERS/BENTS-COLUMN [N ] | |

|

|

PIERS/BENTS-FOOTINGS [N | l

PIERS/BENTS-SETTLEMent [N_| |

EROSION-SCOUR E There is scour along the west abutment, where water depths are up to 3.3' (average water depth
is 1.8' below the bridge) and a voidfundermining Is notad at the base of the abuiment up to 8'
long x 0.5' high x 0.5° deep per McLaren underwater inspection. There is a scour pocket below
the bridge at the northeast corner of span 1 where water depths are up to 4.1' deep (typically
+1.5' elsewhere}, but the scour pocket does not extend fully to the east abulment. Minor erosion
is noted along the east abutment embankments in span 2.

CONCRETE CRACK-SPALL [N_] |
STEEL CORROSION [N ] |

© PAINT [N ] |

TIMBER DECAY m |

Printed on  5/7/2009 12:00:26 PM Page 3 of 5




BRIDGE #:| 04746

Connecticut Department of Transportation ?/‘z’f
Bridge Inspection Report BRI-18

INSPECTION DATE: 9!24/208 .

60. SUBSTRUCTURE I

OVERALL RATING [_E__|

COLLISION DAMAGE l ‘ . !

DEBRIS [N | |

61. CHANNEL & CHANNEL PROTECTIO | | OVERALL RATING Izj

RATING

CHANNEL SCOUR [5_]

4

The channel is in span 1 only. Channel bed is comprised mainly of large stones and random
areas of siltfmuck at areas of deeper water. There is scour along the west abutment, where
water depths are up to 3.3' (average water depth is 1.6' below the bridge) and a
void/undermining is noted at the base of the abutment up to 8' long x 0.5' high x 0.5' deep per
McLaren underwater inspection. There is a scour pocket below the bridge at the northeast
corner of span 1 where water depths are up to 4.1' deep (lypically £1.5' elsewhere), bul the
scour pocket does not extend fully to the east abulment.

Just downstream of the bridge, there Is a large area of aggradation that forces flow to the west
half of the channel. Within this area, there is a 15" x 6' x 1' deep scour area.

Sea sheels 23-25 and photos 23-25.

EMBANKMENT EROSION

Stone retaining walls along the channels have shifted stones, volds, and up to 6" bulging. There
are random trees growing in these walls, There are areas of light to moderale erosion along
areas wilh dirt channel banks. There are trees with exposed roots at the southeast channel
embankment. See sheet 24 and photo 21.

DEBRIS E

There is a large roll of fencing below the norihwest comer of span 1. There is random minor

flood debris along the embankmentis and random debris in the channel.

VEGETATION i

Moderale to heavy brush growth along the channel embankments and tops of the retaining walls

CHANNEL CHANGE E |

See "Channel Scour” item above.

FENDER SYSTEM IE |

SPUR DIKES & JETTIES EI

RIP RAP m

|
|
|
!
|

There are large boulders at the southeast embankment, but not crganized rip-rap.

62, CULVERTS & RETAINING WALL |

| OVERALL RATING E

APPROACH CONDITION I

| OVERALL RATING E

RATING

APPROACH SLAB IE |

RELIEF JOINTS m |

APPROACH GUIDE RAIL m |

None. ' ]

APPROACH PAVEMENT E

West approach: Bituminous approach pavemeht has random cracks up'to 1/2" wide. The south
shoulder has random tuneven paiches, heavy map cracking, and areas of potholes/breaking up
bituminous up to §'x 3' x 2" deep (this area used for parking). See sheets 11-12 and photo 27.

East approach: The east approach pavement has heavy map cracking up to 5/8" wide, random
areas of up to 1.5" settlement in the shoulders, and isolated potholesfbreaking up bituminous up
to 8" x 8" x 1" deep. There are also random patches. See sheets 11-12 and phoio 26.

APPROACH EMBANKMENT lThere is an area of erosion up to 4' x 3' x 5" deep at the northeast approach. |

TRAFFIC SAFETY FEATURES:

BRIDGE RAILINGS [l |

TRANSITIONS E [

APPROACH GUARDRAILS [0 | ’

Printed on  5/7/2009 8:00:15 AM
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Connecticut Department of Transportation gll&k
Bridge inspection Report BRI-18

BRIDGE #:| 04746 INSPECTION DATE:

OVERALL RATING |_T_|

APPROACH CONDITION |

APPR. GUARDRAIL ENDS E | |

LOAD POSTING
SINGLE UNIT (TONS) [ ] |

HS (Tons) [ | |

4 AXLE (TONS)[ ] '
3s2(Tons) [ | |

ADVANCE WARNING Y/N [N_] |

LeGBILTY ] [

VISIBILITYALOCATION [N ] |

MISC.

MIN VERT. UNDERCLR. T
POSTED CLR. UNDER BRIDGE[_|'[_]"]
postep cLr. onBrDGE [ |'{ |}

ADVANCE WARNING (Y/N) | No] |
SPEED LIMIT (IF ANY) [ Jwen|
CHARACTER OF TRAFFIC |Light volume, mostly passenger cars.

ADDITIONAL NOTES

- No bridge ID.

- Bridge is logged from west to east.

- This bridge is considered to have two sets of abutments (no pier).

- Brldge inspected with ladders, including 10' step ladder.

- Chest waders required.

- Underwater inspection performed this inspection along the west abutment due to water depth and voidsfundarmining at this

location.

ADDITIONAL COMMENTS:

Inspectors’ Signatures: 1N M Date: S/ 2/ o¥
2) Date: £%/ o704
3) Date: _ _/__ /1 __
Date: I_ 1

4
P.E. Signature: /MWMW Date:félz_iﬂ_?

P.EH: /7040

Reviewed by: cDOT Date: __/__1 _

Printed on  5/7/2008 12:04:30 PM _ Page5of 5



BRIDGENO. 474¢

DATE: SEE BELOW

TC & NOTES:

SUPPLEMENTAL SHEET
&' FIELD ORIGINAL 7 TRANSCRIBED BY: CREW: SEE BELOW SHEET 10 / M
DESCRIPTION: TIME LOG
DATE: DESCRIPTION: TIME AT SITE:
WEATHER: Sy (o5, 703 CREW: M, T Ci2e 10 Yus
EQUIP, LIST: SNOOPER: - 0
LIFT: - T0
CRASH TRUCK: - T0
ARROW HRS. 10 TROOPER: - TO
VISITORS: : _” T0
TC & NOTES: _toof compexTE with laddess
DATE: DESCRIPTION: TIME AT SITE:
WEATHER: CREW: 10
EQUIP, LIST: SNOOPER: 10
LIFT: TO
CRASH TRUCK: 0
ARROW HRS, 10 TROOPER: 70
~ VISITORS: T0
TC & NOTES:
DATE: DESCRIPTION: TIME AT SITE:
WEATHER: CREM: T0
EQUIP. LIST: SNOOPER: TO
LIFT: T0
CRASH TRUCK: 10
ARROW HRS, 10 TROOPER: 10
VISITORS: : T0
TC & NOTES:
DATE: DESCRIPTION: TIME AT SITE:
WEATHER: CREW: 10
EQUIP, LIST: SNOOPER: 10
LIFT: T0
CRASH TRUCK: 10
ARROW HRS. 10 TROOPER: T0
VISITORS : T0
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SUPPLEMENTAL SHEET [/00No: 1703865 |BRIDCE NO. oxvee

O FIELD ORIGINAL O TRanscrIpeD BY: | DATES 9[29/oz SHEET/§ BOF 4/

DESCRIPTION: ©Key Plan 1 -~ . |CREW: M3o e
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DATE:
SHEET

BRIDGE NO. 04746
CREW: -, A7

O TRANSCRIBED BY:

FIELD ORIGINAL

N

SUPPLEMENTAL SHEET

DESCRIPTION: Substructure
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DESCRIPTION:  Underside of Deck
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BRIDGE NO. Y746 |DATE: 4/=1/ov
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MICHAEL BAKER ENGINEERING, INC.
BRIDGE # 04746
ADDITIONAL FIELD NOTES
(BACK-UP MATERIAL)

DATE: SEPTEMBER 24, 2008




| (9/29/2008) bichael Orlowsky - Fwd: FW. Bridge No. 04746 (Sunnyside Sireel over Yantic River, Norwich)  Page )

£

From: William Kristoff

To: P.E. George Assis; Sam S, Fares

CC: Michael Orlowsky; Paul McGuinness

Date; 9/26/2008 5:01 PM

Subject: Fwd: FW: Bridge No. 04746 (Sunnyside Street over Yantic River, Norwich)
Hey Guys,

See emall notes below from the team leader (Mike Orlowsky) and Sandy of CDOT, We baslcally need you guys to Inspect the
portion of the west abutment below the water for the above bridge, and check the undermining. You could probably de this when
doing the other u/w for the other Norwich town bridges on your list. As Sandy said, no CADD needed, just send us some hand

written notes to incorporate into the report,

Calt or email with any questions and/or concerns with this.

Thanks.
Bill

>>> Michael Orlowsky 9/26/2008 10:32 AM >>>
Paul/Bill,

Please forward to McLaren. Also, have them check for deficiencles In the west abutment face from the waterline to the channel
bottom. There were some voids noted In the WMK/MDD inspection below the waterline, which we did not see through the water.

Thanks,
MI0

>>> "Dumas, Sandra A." <Sandra.Dumas@po.state.ct.us> 9/26/2008 10:20 AM >>>
Bill/Mike, '

To answer question 1 - We did move the In-depth date up 1 cycle. We have

been doing this when we assign a town to a consultant - we know you guys are
hasically doing an in-depth anyway and since we have to pay for a CE

inspection, we might as well pay for a CE In-depth. {(P.S. Thanks for asking

though - we do make mistakes and we apprediate it when brought to our

attention.}

To answer question 2 - Please have Mcl.aren do this inspection under your
project. Have them inspect the abutment in question (west) and if you need
anything in the channel. They do not have to submit cadd sketches, but can
just send in hand drawn sketches to you. Mike - you should incorporate what
they find into your report (one submittai}, Try and have Mctaren do this
socner rather than later so that the report and letter are not held up.

Thanks again for your hard work!

Sandra A. Dumas
Bridge Safety & Evaluation
(860) 594-2072

>>> Michael Orlowsky 9/25/2008 3:17 PM >>>
Paul/Bill,

A few issues regarding the Inspection of the above noted skructure:

1. Per the BRI-19, the next inspection of this bridge Is supposed to be
2010, but the bridge list calls for an in-depth inspection {per MR3). Note
that Baker did an in-depth in 2000, which would make this inspection a
routine. I called MR yesterday. Please let me know how you want this
repoit classifled. H doesn't really matter too much to me, the report
wort't vary if we call it an In-depth or a routine.




| (6729/2008) Michael Orlowsky - Fwid: FW: Bridge No. 04746 (Sunnyside Street over Yantic River, Norwioh)  Page?;

Gy v

2. The water depths along west abutment were up to 40" deep. We were able

to wade In front of the entire west abutment, and found an area of
"undermining approximately 3.2' long x 12" deep x 6" high. Water depths of

up to 40" made accurate measurement of this undermining difficult, 1~

helieve that water depth of 30" trigger an underwater Inspection, so you may

want to ask BS&E if they want divers to go out there, Additionally, water

depths were up to 4.1" deep in the channe] at the east end of the span, but

the channel was could be waded along the substructure at that end of the

spar.

MIO
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