
INFRASTRUCTURE COMMITTEE 
Tuesday, November 24, 2015 at 5:15 p.m. 

City Hall Council Chambers 

Agenda 

1. Infrastructure Committee Orientation Materials
(Presented by John Theriault, City Engineer)

2. Street Acceptance:  Telcom Drive, Bangor International Airport Commercial
Industrial Park
(Council Order, Council Action, Location Map Attached)

3. Street Acceptance:  Corporate Drive, from Venture Way to Maine Avenue – Maine
Business Enterprise Park
(Council Order, Council Action, Location Map Attached)

4. Grant Application:  Project Canopy Grant Application
(Memo by Dana Wardwell, Public Work Director & Presentation by John Theriault,
City Engineer)

5. Report:  City of Bangor Retaining Wall
(Report Attached)

6. Discussion:  Diverging Diamond Traffic Patterns
(Materials Attached & Presentation by John Theriault, City Engineer)



 

    

Office of the City Engineer 

 
 
 

         To: Infrastructure Members  
    From: John M. Theriault, P.E., P.T.O.E., City Engineer 
     Date: November 17, 2015 
Subject: Infrastructure Overview 
 

Welcome to the Infrastructure Committee!  As newly appointed members of the Committee, I wanted 
to provide you with some background information. 

I serve as the designated Staff contact for the Infrastructure Committee.  The Committee meets every 
second and fourth Tuesday of the month at 5:15 p.m.  On rare occasion the Committee may be 
cancelled upon concurrence from the Chair and the City Manager if there is no pending business.  The 
Agenda is prepared prior to noon on Wednesday prior the week prior to the Committee Meeting.  
Public Works Department, Waste Water Treatment Plant, Legal, and Stormwater submit items relative 
to matters concerning the City’s Infrastructure for review.  If any Committee Member wishes to include 
an item on the agenda, please feel free to contact the City Manager, Committee Chair or myself so we 
may assist and prepare placing it on the agenda which includes preparation of back-up material.   

Some items that may be presented for Committee consideration and discussion include but not limited 
to: 

• Review and approval of City capital projects to include stormwater, sanitary sewer, streets, 
intersection improvements, pedestrian/bicycle improvements, and trails. 

• Review and approval to execute contracts with Maine Department of Transportation for state 
roadways, pedestrian safety, intersection improvements.   

• Review and modification of streets and roadways such as acceptances and discontinuances, and 
changes in circulation patterns and access.  

• Sewer Abatements 
• Stormwater utility Ordinance modifications. 
• Review and approval of grants offered through State and Federal agencies, such as Federal 

Highway Administration, Maine Department of Transportation, and Department of 
Environmental Protection Agency. 

• The Committee also serves as a venue to provide information for several City issues, such as, 
watershed management plans, stormwater utility program, and other studies completed by City 
Staff and City Consultants, and or MaineDOT. 

 

 Should you have any questions or concerns, please feel free to contact me at 207-992-4249 or 
 john.theriault@bangormaine.gov. 

 

   

 

             John M. Theriault, P.E., P.T.O.E 
73 Harlow Street   Phone: 207.992.4249 
Bangor, Maine  04401       Fax:  207-992-4194 
                    www.bangormaine.gov 

 

mailto:john.theriault@bangormaine.gov


 
 
______________________________COUNCIL ACTION_____________________________ 

 
     Item No.                  

   
Date:  December 14, 2015 
 

Item/Subject: ORDER,,  AAcccceeppttaannccee  ooff  aa  TTeellccoomm  DDrriivvee  aass  aa  PPuubblliicc  SSttrreeeett  aanndd  AAddddiinngg  iitt  ttoo  tthhee  
OOffffiicciiaall  CCiittyy  MMaapp  

 
Responsible Department:   Engineering 
  
Commentary:    
 
This Order will accept an 80 foot wide and 142.28 foot with a 60 foot radius of Telcom Drive 
(map attached) as a public street and will add it to the Official City Map.  
 
 
Telcom Drive is located in the Bangor International Airport Commercial Industrial Park and is 
extends southwesterly of Union Street, Telcom Drive includes a 10” sanitary sewer and a 12” 
storm drain lines.  Reviewed by the Infrastructure Committee on November 24, 2015. 
 
 

 
 John M. Theriault, PE, PTOE 

        Department Head  
  
Manager's Comments:  

 
 
  

             City Manager 
  
Associated Information:    Order & Location Map 
 
 
  
Budget Approval: 
 
 

  
                     Finance Director 

  
Legal Approval: 
 

 
  
                          City Solicitor 

  
Introduced for 
      _   Passage 
          First Reading        Page     of   _     
          Referral  



  
  

AAssssiiggnneedd  ttoo  CCoouunncciilloorr  
  
  

CITY OF BANGOR 
  

  
  

(TITLE.)   ORDER, Acceptance Corporate Drive as a Public Street and Adding it to the Official 
City Map 

  
  
WWHHEERREEAASS,,  tthhee  CCiittyy  iiss  oowwnneerr  ooff  pprrooppeerrttyy  kknnoowwnn  aass  tthhee  MMaaiinnee  BBuussiinneessss  EEnntteerrpprriissee  PPaarrkk  aanndd  
pprrooppeerrttyy  aabbuuttttiinngg  tthhee  MMaaiinnee  BBuussiinneessss  EEnntteerrpprriissee  PPaarrkk;;  aanndd   

  
WWHHEERREEAASS,,  aacccceessss  ttoo  tthhee  MMaaiinnee  BBuussiinneessss  EEnntteerrpprriissee  PPaarrkk  aanndd  aabbuuttttiinngg  pprrooppeerrttyy  iiss  vviiaa  VVeennttuurree  
WWaayy  MMaaiinnee  AAvveennuuee;;  aanndd  
  
WWHHEERREEAASS,,  CCoorrppoorraattee  DDrriivvee  ffrroomm  VVeennttuurree  WWaayy  ttoo  MMaaiinnee  AAvveennuuee  iiss  8800  ffoooott  wwiiddee  aanndd  iiss  llooccaatteedd  
bbeettwweeeenn  VVeennttuurree  WWaayy  aanndd  MMaaiinnee  AAvveennuuee  
  
WWHHEERREEAASS,,  CCoorrppoorraattee  DDrriivvee  tthhaatt  hhaass  nnoott  bbeeeenn  aacccceepptteedd  aass  aa  ppuubblliicc  ssttrreeeett;;  aanndd  
  
WWHHEERREEAASS,,  iitt  iiss  iinn  tthhee  iinntteerreesstt  ooff  tthhee  CCiittyy  ooff  BBaannggoorr  ttoo  aacccceepptt  CClleevveellaanndd  SSttrreeeett  aass  aa  ppuubblliicc  
ssttrreeeett..  
  
BByy  tthhee  CCiittyy  CCoouunncciill  ooff  tthhee  CCiittyy  ooff  BBaannggoorr::  
  
  OORRDDEERREEDD,,        
  
  
TThhaatt  ppuurrssuuaanntt  ttoo  2233  MM..RR..SS..AA..  §§33002222  aanndd  2233  MM..RR..SS..AA..  §§33002255  CCoorrppoorraattee  DDrriivvee  iiss  hheerreebbyy  aacccceepptteedd  
aass  aa  ppuubblliicc  wwaayy  aanndd  ssttrreeeett  bbyy  tthhee  CCiittyy  ooff  BBaannggoorr  aanndd  iiss  hheerreebbyy  aaddddeedd  ttoo  tthhee  OOffffiicciiaall  CCiittyy  MMaapp..  
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______________________________COUNCIL ACTION_____________________________ 

 
     Item No.                  

   
Date:  December 14, 2015 
 

Item/Subject: ORDER,,  AAcccceeppttaannccee  ooff  aa  CCoorrppoorraattee  DDrriivvee    aass  aa  PPuubblliicc  SSttrreeeett  aanndd  AAddddiinngg  iitt  ttoo  
tthhee  OOffffiicciiaall  CCiittyy  MMaapp  

 
Responsible Department:   Engineering 
  
Commentary:    
 
This Order will accept an 80 foot wide and approximately 1,061.447 foot section of Corporate 
Drive, extending Easterly from Venture Way to Maine Avenue (map attached) as a public street 
and will add it to the Official City Map.  
 
The City is owner of property known as the Maine Business Enterprise Park and additional 
property abutting the Maine Business Enterprise Park.  Means of access to Maine Business 
Enterprise Park and the abutting property includes Corporate Drive. 
 
Reviewed by the Infrastructure Committee November 24, 2015. 
 
 
 

 
 John M. Theriault, PE, PTOE 

        Department Head  
  
Manager's Comments:  

 
 
  

             City Manager 
  
Associated Information:    Order & Location Map 
 
 
  
Budget Approval: 
 
 

  
                     Finance Director 

  
Legal Approval: 
 

 
  
                          City Solicitor 

  
Introduced for 
      _   Passage 
          First Reading        Page     of   _     
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AAssssiiggnneedd  ttoo  CCoouunncciilloorr  
  
  

CITY OF BANGOR 
  

  
  

(TITLE.)   ORDER, Acceptance Telcom Drive as a Public Street and Adding it to the Official 
City Map 

  
  
WWHHEERREEAASS,,  TTeellccoomm  DDrriivvee  iiss  llooccaatteedd  iinn  tthhee  BBaannggoorr  IInntteerrnnaattiioonnaall  AAiirrppoorrtt  CCoommmmeerrcciiaall  IInndduussttrriiaall  
PPaarrkk;;  aanndd   

  
WWHHEERREEAASS,,  TTeellccoomm  DDrriivvee  eexxtteennddss  ssoouutthhwweesstteerrllyy  ooff  UUnniioonn  SSttrreeeett  wwiitthh  aa  lleennggtthh  ooff  114422..2288’’  wwiitthh  aa  
6600’’  rraaddiiuuss  aanndd  
  
WWHHEERREEAASS,,  TTeellccoomm  DDrriivvee  iinncclluuddeess  aa  1100””  SSaanniittaarryy  SSeewweerr  LLiinnee  aanndd  aa  1122””  SSttoorrmm  DDrraaiinn  lliinnee  
  
WWHHEERREEAASS,,  TTeellccoomm  DDrriivvee  tthhaatt  hhaass  nnoott  bbeeeenn  aacccceepptteedd  aass  aa  ppuubblliicc  ssttrreeeett;;  aanndd  
  
WWHHEERREEAASS,,  iitt  iiss  iinn  tthhee  iinntteerreesstt  ooff  tthhee  CCiittyy  ooff  BBaannggoorr  ttoo  aacccceepptt  TTeellccoomm  DDrriivvee  aass  aa  ppuubblliicc  ssttrreeeett..  
  
BByy  tthhee  CCiittyy  CCoouunncciill  ooff  tthhee  CCiittyy  ooff  BBaannggoorr::  
  
  OORRDDEERREEDD,,        
  
  
TThhaatt  ppuurrssuuaanntt  ttoo  2233  MM..RR..SS..AA..  §§33002222  aanndd  2233  MM..RR..SS..AA..  §§33002255  TTeellccoomm  DDrriivvee  iiss  hheerreebbyy  aacccceepptteedd  aass  
aa  ppuubblliicc  wwaayy  aanndd  ssttrreeeett  bbyy  tthhee  CCiittyy  ooff  BBaannggoorr  aanndd  iiss  hheerreebbyy  aaddddeedd  ttoo  tthhee  OOffffiicciiaall  CCiittyy  MMaapp..  
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530 MAINE AVE. 
BANGOR, MAINE  04401 

TEL: 207/992-4501 
PUBLIC SERVICES DEPARTMENT – OPERATION and MAINTENANCE            
Dana R.Wardwell, Director 
 
 
To:  Infrastructure Committee 
From:  Dana Wardwell 
Subject: Project canopy grants 
Date:  November 24, 2015 
 
 
 
 Project Canopy is a division of the Maine Forest Service that provides assistance to local 
municipalities. At this time they have two grants available. 
 

1. A planting/ maintenance grant for a maximum of $8,000. I am proposing applying for this grant 
to prune city trees with a private contractor. These grants require a 50/50 match and I propose 
matching the $8,000 with money budgeted for private contracting in my FY 16 budget 

2. A planning grant for a maximum of $10,000. I am proposing to match this amount with in kind 
services utilizing city staff and equipment. With this grant we would hire an intern to perform 
an inventory of city street trees utilizing our GIS system. Having an accurate inventory will 
allow us to form a maintenance plan as well as be prepared to take prompt remedial action 
should invasive pests or disease enter the city.  
 
We will be eligible for only one of these grants. If we are successful on both applications I will 
choose the planning grant to perform the street tree inventory. I request permission to apply for 
these grants. 

 
  

 



  
  

  
AAssssiiggnneedd  ttoo  CCoouunncciilloorr  
  
  

CITY OF BANGOR 
  

  
  

 
 

((TTIITTLLEE..))  OOrrddeerr,,  AAuutthhoorriizziinngg  tthhee  CCiittyy  mmaannaaggeerr  ttoo  aappppllyy  ffoorr  aa  PPrroojjeecctt  CCaannooppyy  mmaaiinntteennaannccee  
ggrraanntt  iinn  tthhee  aammoouunntt  00ff  $$88,,000000  

 
By the City Council of the City of Bangor: The City manager may apply for a Project 
Canopy grant in the amount of $8,000 to prune trees in the City of Bangor 
 
OORRDDEERREEDD,,  TTHHAATT    
  
 
 
 
 
 
 
 
 



  
  

  
AAssssiiggnneedd  ttoo  CCoouunncciilloorr  
  
  

CITY OF BANGOR 
  

  
  

 
 

((TTIITTLLEE..))  OOrrddeerr,,  AAuutthhoorriizziinngg  tthhee  CCiittyy  mmaannaaggeerr  ttoo  aappppllyy  ffoorr  aa  PPrroojjeecctt  CCaannooppyy  ppllaannnniinngg  ggrraanntt  iinn  
tthhee  aammoouunntt  00ff  $$88,,000000  

 
By the City Council of the City of Bangor: The City manager may apply for a Project 
Canopy grant in the amount of $8,000 to perform a street tree inventory in the City 
of Bangor 
 
OORRDDEERREEDD,,  TTHHAATT    
  
 
 
 
 
 
 
 
 



Office of the City Engineer 

 To: 
 From: 
 Date: 

Subject: 

Infrastructure Members  
John M. Theriault, P.E., P.T.O.E., City Engineer 
November 17, 2015 
Retaining Wall 

This past summer, the City of Bangor retained Fessenden Geo-Environmental Services 
Construction Materials Testing (FGS-CMT) to conduct a geotechnical evaluation of the existing 
retaining wall that surrounds City Hall and provides support for Park Street. 

The wall surrounds City Hall on three sides and has a total length of about 400 feet.  The 
maximum exposed height of the wall is 24’.  The wall shows signs of significant cracking and 
shifting and the intent of FGS-CMT work was to provide an assessment of the stability of the 
wall as well as reviewing options for repair and/or replacement of the wall.  FGS-CMT 
conducted corings through the concrete of the retaining wall as well as soil borings in front of 
and behind the wall.   

Based on the information provided within the report it was concluded that the integrity of the 
wall is compromised and that repair and/or replacement of the wall, in the immediate future, 
is recommended. 

Factors leading up to the current poor condition of the wall include freeze thaw cycles of 
trapped water behind the wall, as well as unsuitable material behind the wall. 

Preliminary estimates provided within the report show a range of 1.3 - 1.4 million to repair the 
wall and 2.2 - 2.5 million to replace the wall. 

The Engineering Department has recently had a full survey of the wall completed such that 
initial design can begin for a future improvement project to the wall. 

         John M. Theriault, P.E., P.T.O.E 
73 Harlow Street   Phone: 207.992.4249 
Bangor, Maine  04401       Fax:  207-992-4194 

  www.bangormaine.gov 
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October 23, 2015 
 
Mr. John Theriault, PE, City Engineer 
City of Bangor Engineering Department 
73 Harlow Street, 
Bangor, ME 04401  

   
 

Ref: Concrete Retaining Wall Evaluation at City Hall Bangor 
   73 Harlow St., Bangor, Maine 

                        
 
1.  INTRODUCTION 
1.1 General 
Following our proposal, a geotechnical exploration program was carried out at the subject site. The 
purpose of the exploration was to: 
  
(1) obtain information about the ground and water conditions in front and behind the wall as well as 
below the existing wall foundation level,  
 
(2) conduct concrete coring for determining the quality/conditions of the existing concrete of the 
wall, and 
 
(3) make an appraisal of the  wall stability conditions and provide potential alternative solutions, at a 
preliminary stage, for the wall.   
  
Details of our findings and their evaluation, and our assessments and recommendations are provided 
in this report and should be carefully reviewed.  
 
This report is subject to the limitations outlined in Appendix A.  Important information about the 
report is included in the same appendix. 
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1.2 Site Description  
The general layout of the project location is shown on Figure 1 of Appendix B. The existing 
retaining wall, approximately 405 ft long, has three sections, surrounding the City Hall from north, 
east and south. Along Park Street its maximum height (above the finished pavement in front of the 
wall) is about 24 ft at its northeastern corner and about 10 ft at its southeastern corner. On the north 
wall its height tapers down to about 2 feet at its west end, and the southern wall tapers down to about 
3 feet at its west end. 
 
Based on available information by the City of Bangor- Department of Engineering the wall is almost 
100 years old and was most recently repaired in 1978.  
The SE part of the east section of the wall is very close to the Old Boiler Room and Loading Dock 
structure.  
 
The Department of Engineering of the City of Bangor provided FGS/CMT, inc. with “Retaining 
Wall Repair at Bangor City Hall” drawings (dated 14 Oct. 1977) titled as: Site Plan, North Wall, 
East Wall, South Wall, Miscellaneous Details and Wall Details. In the last drawing there is no note 
as to where these wall sections refer and there is no scale.    
 
During our site visit we observed that the retaining wall has sustained considerable strain (cracking, 
spalling and tilting) and surface weathering.  
 
 
2.  EXPLORATIONS AND TESTING 
2.1 General 
The exploration program consisted of drilling eight test borings, B1 to B8 and three core drillings of 
the retaining wall concrete, C1 to C3. 
 
Two of the borings, B2 and B3 were drilled from the sidewalk pavement at the top of the north 
section of the retaining wall.  
Two borings, B1 and B8, were drilled in the ‘parking lot’ in front of the east and north sections of 
the retaining wall in respectively. 
Four borings B4, B5, B6, and B7 were drilled on the sloped sideway behind the crest of the north 
section of the retaining wall.  
 
Core drilling C1 was drilled in the east section of the retaining wall while core drillings C2 and C3 
in the north section of the retaining wall.  
 
The approximate boring and core drilling locations is shown on Figure 1 of Appendix B. 
  
2.2 Explorations   
2.2.1 Test borings - Test borings were drilled by Northern Boring Contractors, of Hermon Maine on 
May 8th and May 11th, 2015, under the direction and supervision of FGS/CMT, inc. personnel.   
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The borings were drilled using either 1-3/8” or 2-1/2” hollow stem augers (HSA) and soil samples 
were obtained by driving a standard split-spoon sampler two feet into the soil with a 140 lb weight 
that was dropped 30 inches.  The blow counts per six inches were recorded and the six-inch to 
eighteen-inch interval blows were used to determine the standard penetration resistance of the soil. 
Split spoon samples were taken at five (5) foot intervals when possible.   

Borings were stopped when spoon or auger refusal was met due to the presence of cobbles/boulders 
or presumably bedrock.  Auger refusal due to large rock pieces (cobbles/boulders) or possible 
bedrock was encountered in all borings.    

Borings B-2 and B-3 were drilled to a depth of 30.05 ft, and 20.0 ft., respectively, below pavement 
surface (bgs) while the rest of the borings were drilled 2.4 ft to 3.8 ft below pavement surface.  The 
upper 6.0-7.0 ft of borings B2 and B3 were water jet-vacuum excavated to avoid damage of the 
natural gas pipeline that is running along the pavement close to boring locations. 

Borings B4, B5, B6, and B7 were drilled closed to each other (about 1.5 ft) to check the ground 
conditions due to shallow auger refusal and presence of ledge (presumably) in boring B4; boring B4 
was cored from 4.3 ft to 6.2 ft below the pavement surface. 

Borings drilled fill of varying composition: pavement material, sand and gravel, clayey silt, cobbles 
and boulders and rock fragments.  The lower part of boring B4 was drilled into ledge.   

For detailed information regarding borings, refer to boring logs in Appendix C.   

2.2.2 Concrete Core drilling 
Core drillings was conducted using a hand held core drill equipped with a 2-inch core bit. The core 
length for each drilling was about 12 inches. Rock was drilled at the end of the length of core of 
drilling C2. The same core drilling cut a piece of the wall’s steel reinforcement; the steel was found 
in good condition. 
 
 
3.  SUBSURFACE CONDITIONS 
This section summarizes the surface and subsurface soil and groundwater conditions at the boring 
locations.   
 
3.1 Soil conditions at boring locations 
Boring  B2  
Below the pavement and up to 6.0 ft the boring was water-jet vacuum excavated. Starting from the 
ground surface and moving downwards, to the end of the boring (30.05 ft), the boring encountered 
materials consisted of cobbles and rock fragments with sandy gravel and silt at places. Most of the 
cobbles and gravel pieces were angular, presumably products of rock excavations conducted in the 
area.  The spoon sampler for the standard penetration test (SPT) met refusal in these materials. The 
auger met refusal at the depth of 30.05 ft below the pavement surface possibly due to the presence of 
ledge. 
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Boring  B3  
Starting from the pavement base and moving downwards: 

• The materials below the pavement and up to 7.0 ft ( where the boring was water-jet vacuum 
excavated) as were observed on the walls of the hole, consisted of sandy gravel, with cobbles 
(mostly angular), and some silt.  

• From 7.0 ft to 17.0 ft the drilled material consisted of layers of clayey silt, sandy silt and 
cobbles. The SPT values increase with depth in these materials, namely N= 3, N= 15 and 
N=49.  

• From 17.0 ft to 20.0 ft the boring encountered cobble like material (after the drillers report). 
The boring stopped at 20.0 ft because of difficulty in auger drilling possibly due to the 
presence of ledge. 

 
Boring B4  
Below a thin layer of pavement and up to 3.7 ft (spoon sample refusal) the boring encountered fill 
material consisted of sandy gravel, piece of brick, angular stone pieces. The auger drilled up to 4.3 ft 
with difficulty; then up to 6.2 ft the boring was cored (presumably ledge).   
 
Borings B5, B6, and B7 
In these borings were drilled close to each other and to B4.  They all met auger refusal, presumably 
on ledge, at about 4.3 ft.  
 
Borings B1 and B8 
In the upper 0.5 ft - 1.0 ft, in both borings the auger drilled through concrete. Below the concrete and 
up to 2.8 ft-2.9 ft (auger refusal) the borings met a 1-2 inches layer of gravel/crushed stone followed 
by sandy gravel and pieces of stone.  
 
3.2 Groundwater Conditions 
No groundwater was observed in the borings during drilling operations, as well as removal of the the 
auger from the borehole. Our observations refer only to the time and location of borings mentioned 
above. 
 
During the water-jet vacuum excavation of the upper part of boring B3, we observed that west of the 
boring location water was seeping through the base of the wall. During subsequent visits to the site 
with contractors and a random site visit in September after several weeks without precipitation, we 
observed that water was still seeping through the same point (there was a continuous water flow) 
draining towards the corner of the loading dock and along the south wall, where the pavement was 
undercut and the ground eroded. From the presence of staining and odor, we assumed that the 
seepage water was from a sewage/storm drain pipe leakage. In October, the Bangor Public Works 
Department checked the sewage pipe, found extensive leaking north of boring B3and started 
repairing works.  
 
During drilling of boring B4, it was observed that water was seeping through a crack of the wall 
located in the area where the boring was located.  
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3.3 Ground Conditions in the Wall Area 
Based on the results of borings B2, B3 and B4 it appears that: 
 

• At boring locations B2 and B3, it is likely that the depth of ledge  is about 8-10 ft below the 
paved parking area between the retaining wall and the City Hall building as well as the 
generator room and loading dock structure. 

• At boring location B4 it appears that the ledge is probably 3.7-4.0 ft below surface. 
• The wall backfill material may vary along the wall. The backfill is more granular at the 

location of borings B2 and B4 compared to that of B3. In the latter, the backfill contains 
clayey silt, sandy silt and cobbles (from 7 ft to 17 ft below pavement), which in general may 
entail increased lateral pressure on the back of the wall. The wall north and south of boring 
B3 is bulged. 

 
Based on the topography of the site and the existence of a basement in the City Hall we assume that:  
  
(a) excavations in the area included most likely rock blasting and  
  
(b) products of blasting were most likely used as fill material for the walls and their foundation  
 
The topography of the rock surface at different distances behind the wall is unknown; it requires 
additional drilling for its mapping. The rock surface elevation may vary considerably over short 
distance. It seems that, close to the wall it is below 7 ft from the road pavement, based on 
information from the depth of embedment of the utility lines.   
 
 
4. WALL CONDITIONS 
During our site visit we observed that the retaining wall has sustained considerable strain (cracking, 
spalling and tilting) and surface weathering- see Figures 2, 3a and 3b.  
 
As it was mentioned in paragraph 1.2, based on available information by the City of Bangor- 
Department of Engineering the wall is almost 100 years old and some sections were repaired in 
1978. 
The wall repairs included removal and replacement/reconstruction of parts of the east section of the 
wall (see Plan No: B-55, sheet 3/5- Appendix D) and almost half of the total length of the north 
section of the wall (see Plan No: B-55, sheet 2/5- Appendix D). Also many joints/cracks were 
cleaned and filled with epoxy grout. We observed that the grout at present is not in full contact with 
the crack walls or detached from the crack walls.  
 
The concrete surface at many locations is porous and suffered extensive weathering. From the above 
and examination of the concrete cores it may be deducted that at places the concrete below the 
surface is good and the steel not corroded. In one location, close to the northeast corner of the east  
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section of the wall, at a badly weathered joint we observed that the exposed steel reinforcement 
appears rusted with reduced actual working diameter.  
 
During our site visit we observed that:  
 

• Many of the drainage holes at the bottom of the wall had no signs of water draining through 
them.  

 
• There were no obvious signs or water running through the cracks of the wall with the 

exception of the water running at the base of the wall, west of boring B3 (see paragraph 3.3). 
Nevertheless, after rain, many drainage holes and crack walls along the wall were wet. 

 
• The cracks are mainly developed along horizontal and vertical construction joints or 

separation surfaces when pouring concrete (see Figs. 2 and 3a and 3b).  
 

• Many joints/cracks along the wall were widened considerably and their wall surfaces were 
shifted. Widened cracks could be attributed to water and frost action. We observed that, in 
some cracks, particularly on the east section of the wall, water from the sidewalk was 
entering into the crack opening.  
 

• Close to the eastern corner of the north section of wall (north wall) some cracks are 
considerable widened, with weathered crack wall surfaces. 

 
The crest of the wall, at the west part of the northern section of the wall shows signs of slight 
deformation - outward movement.  
 
The largest wall deformations were observed at the southern end of the eastern section of the wall 
(100-120 ft long), where the old generator room and loading dock building are located. Our 
observations southern end of the eastern section of the wall can be summarized as follows: 

• The wall crack opening ranged between 0.5 and 2.0 inches. 
 

• Cracks on concrete capping are at places sheared-displaced at by almost 1.0 -1.5 inches. 
 

• The concrete at places is weathered, crumbled and caved (along some joints/cracks) up to 
almost 10.0 inches. 

 
• The upper part/crest area of the wall shows considerable tilting, up to 4inches outwards. 

  
• Vertical cracks along construction joints are widened and sheared (in the normal to wall 

direction). 
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• As was mentioned in paragraph 3.3 there is water seeping though the base of the wall in the 
area close to the location of boring B3. The water is draining towards the corner of the 
loading dock and along the south wall, where the pavement was undercut and the ground 
eroded. From the presence of a light stain in the water and the smell of the water, we assume 
that it is from sewage/storm water pipe leakage. 
 

• The wall appears to be in marginally stable condition, i.e. it can easily turn into an actively 
unstable condition. 

 
With reference to the south wall, we observed that at its eastern corner there is a 0.5-2.5 inches wide 
crack running from top to bottom of the wall. At the crack the wall we observed that the wall has 
moved about 1.0 inch outwards (northwards).  
 
5. DISCUSSION AND RECOMMENDATIONS 
From the results of the site exploration and site observations, it can be concluded that the integrity of 
the wall is compromised (cracking, spalling, and tilting).  
  
It is suggested that the factors contributing to the wall deformations, which eventually may lead to 
its loss of functionality and failure, are most likely: 
 

• Water and frost-thaw action in the wall joints/cracks; it can cause deterioration of crack 
conditions and concrete fragmentation 

 
• Presence of poor quality backfill and soils behind the wall as observed in the area of boring 

B3 at the southern part of the east section of the wall.  
 

• random dynamic or seismic events. 
 
The presence of cracks creates a fragmented concrete mass and can increase gradually the mobility-
deformability of the wall leading towards less stable wall conditions. 
 
The southern part of the east section of the wall appears to be in marginally stable condition at best, 
i.e. it can easily turn into an actively unstable condition 
 
In general, the remedial measures available for tackling the problem can be classified into the 
following groups: (1) corrective measures/improvements of the existing retaining wall and (2) 
alternative earth retaining wall schemes. 
 
(1) Corrective measures/improvements of the existing retaining wall  
Solutions in this group deal with the strengthening/reinforcement of the existing wall by utilizing 
reinforced shotcrete and anchoring/nailing of the wall. The wall should be adequately drained. 
Solutions of this kind entail use of specialized equipment (strong scaffolding, special drilling rigs,  
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etc.) for the construction and require a specialized contractor (at present not available in the State) 
with great experience in similar works. The contractor shall provide shotcrete resistant to freeze-
thaw cycles. 
The solution shall not be implemented in the southern part of the east wall section. In that section 
solutions of type 2a or 2b will be implemented i.e. dismantling the existing wall and construction of 
new concrete or MSE retaining wall section. 
 
(2) Alternative earth retaining schemes- They include the following two options:  
 
(a) Dismantling the existing wall sections and construction of new concrete retaining wall sections 
 
(b) Dismantling the existing wall sections and construction of MSE Walls  
 
Option 2a- This solution requires excavations behind the existing wall; due to these excavation the 
east section of the wall will be closed for the traffic. In addition the contractor has to support existing 
utilities and keep them in service, relocate them or have them turned off during the wall construction 
period.  
Usually the foundation base width, behind the wall face, may be 0.5H, where H is the height of the 
wall. Slope excavation lines and required stabilization measures would be dictated from the 
introduction of an acceptable safe setback distance from properties and buildings.  
 
Option 2b- Like the previous solution (i.e. option 2a) requires excavations behind the existing wall 
and will result in closing the east section of the wall for traffic. In addition, the contractor has to 
support existing utilities and keep them in service, relocate them or have them turned off during the 
wall construction period.  
The solution of an MSE Wall is characterized by simple and rapid construction without the use of 
specialized labor or equipment, conformance to almost any alignment and grade and 
environmentally friendly final appearance.  
The MSE wall can be constructed by local contractors using available construction equipment and 
may be cost effective. For engineered MSE Walls the minimum width of the reinforced fill is usually 
around 0.7H, where H is the height of the wall. Slope excavation lines and required stabilization 
measures would be dictated from the introduction of an acceptable safe setback distance from 
properties and buildings.  
 
The approximate cost of each solution has as follows: 
 
Option 1:   
Application of shotcrete and anchors for the north and northern part of east wall; remove south wall 
and southern part of east wall and built MSE or concrete retaining wall: $1.3 to $1.4 Million 
 
Option 2a:  
Remove the entire existing wall and replace it with a new concrete retaining wall: $2.5 Million 
 
Option 2b: 
Remove the entire existing wall and replace it with MSE Wall:   $2.25 Million  
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Remarks:  
Implementation of any of the above solutions might require dismantling of the old generator room 
and loading dock structure. Also any construction along Park Street will require closing the road and 
shutdown gas and possibly sewer line. Taken into consideration that the latter one is very old and 
made of bricks, therefore susceptible to damages even with small soil movements, we propose 
replacement of the old pipe with a new one. The cost of replacement is not included in the 
approximate cost estimate of the above options/solutions. 
 
We understand that the project will commence next year, 2016; therefore we recommend sealing the 
joint between the road curb and the side pavement along Park Street to reduce infiltration of storm 
water behind the wall and reduce potential adverse impacts from frost-thaw cycles. 
 
For better assessing the ground conditions at some distance behind the wall face for dimensioning 
free and fix lengths of the anchors as well as for analyzing slope stability issues of excavations and 
shoring/bracing requirements of slopes a supplemental drilling program of 3-4 test borings is 
required. 
 
Due to the nature of the project, it seems that implementation of the Design-Build, (D-B), procedure 
for the project delivery might be helpful. D-B is a method of project delivery in which one entity, the 
design-build team, works under a single contract with the project owner to provide design and 
construction services. More information about the method is given in Appendix E. 
In the case this method is implemented, the Bangor City Hall Department of Engineering can contact 
the Maine DOT for advice, if necessary, since DOT has implemented the method in many projects.  
 
 
6.  CLOSING 
It has been a pleasure to assist you in this phase of the project.  If you have any questions, please call 
us. 

 
Sincerely 
FGS/CMT, inc. 
 

 
 
Miltiades Zacas, Ph.D, P.E. 

 
 
 

Geotechnical Engineer 
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Limitations 

 
This report has been prepared for the exclusive use of the City of Bangor – Department of 
Engineering for the specific application to the City Hall Concrete Retaining Wall Evaluation 
project. Copies of the report may be given to contractor(s), with the contract documents, to 
disclose information relative to the project. Nevertheless, the report has not been prepared to 
serve as the plans and specifications for actual construction without the appropriate 
interpretation by the project architect, structural engineer, and/or civil engineer. Reproduction 
and distribution of this report must be authorized by the client and FGS/CMT, inc. 
 
This work was done in accordance with generally accepted geotechnical principles and 
practices, with the level of care and skill ordinarily exercised by members of the profession 
currently practicing in the same locality under similar conditions for the period in which this work 
was accomplished. No other warranty, expressed or implied, is made. 
 
The analyses and recommendations contained in this report are preliminary and are based in 
part upon the data obtained from the referenced subsurface explorations and information 
provided by others.  It is recommended that the architect, civil engineer and structural engineer 
along with any other design professionals involved in the project carefully review the conditions 
and characteristics of the proposed construction assumed in this report to ensure they are 
consistent with the actual planned development. When discrepancies exist, they should be 
brought to our attention to ensure they do not affect the conclusions and recommendations 
provided herein have been correctly interpreted. 
 
The results of the investigation indicate subsurface conditions only at the specific locations and 
times, and only at the depths observed.  They do not reflect the actual environmental or 
stratigraphic variations that may exist between such locations.  The validity of the 
recommendations is based in part on assumptions about the stratigraphy made by FGS/CMT, 
Inc.  If subsurface conditions different from those described are observed during construction, it 
will be necessary to reevaluate the findings and recommendations of this report. 
 
It must be noted that the findings presented do not represent scientific certainties and are based 
on professional judgment.  The conclusions regarding the condition of the site do not represent 
a warranty that all areas within the site and beneath structures are of the same quality as those 
observed, or that the site contains no hazardous substances or latent conditions beyond those 
detected or observed during the investigation. 
  
FGS/CMT, Inc. is not responsible for any claims, damages, or liability associated with 
interpretation of subsurface data or the reuse of the subsurface data for engineering analysis by 
others.  
 
No attempt has been made to verify the findings and recommendations of others, or to verify the 
compliance of the past or present owners and/or occupants of the property with local, state, or 
federal laws and regulations. 
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INFORMATION ABOUT THE DESIGN-BUILD APPROACH 
 
 
In conventional construction, there are three phases: design, bidding process and selection of 
contractor. In the D-B process, the owner identifies what it wants to be constructed, accepts 
proposals and selects a D-B team to assume the risk and responsibility for the design and 
construction phases. With D-B, the owner generally has the option of selecting a D-B team based on 
a best-value basis, allowing the owner to consider other factors beyond lowest price. The selection 
process under design-build contracting can be in the form of a negotiated process involving one or 
more contracts, or a competitive process based on some combination of price, duration, and proposer 
qualifications. Portions of the overall design or construction work can be performed by the design-
build entity or subcontracted out to other companies that may or may not be part of the design-build 
team. 

The D-B method accelerates project delivery, or shortens the project duration, in several ways. The 
contractor has flexibility in selecting: the design team that will design the project, materials and 
construction methods based on the available equipment, work force and resources. The contractor 
also works closely with the designer, sharing his or her expertise, to reduce the risk of design errors 
and the need for redesigns, which can add to project costs and project delays. Allowing the 
contractor to tailor the project design and apply appropriate innovations provides flexibility for the 
contractor to manage and compensate for cost increases in one area through efficiencies in another. 
This does not include changes to environmental commitments, but control of the means and 
methods.  But there are also certain disadvantages: With design-build, the owner will lose some 
control of the design process. While some design elements may be specified, typically the contractor 
is given flexibility in design. Contract management is more challenging as well. Contract 
administration overall requires more collaboration; absence of effective collaboration may create 
problems.  
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