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DESCRIPTION OF BRIDGE 
 

Date of Construction:   1900 (Assumed)   

 

Original Design Loading:  Unknown 

 

Bridge Type:  Stone Masonry Arch Culvert 
 

Skew:  0 

 

Spans:  One (1) span; 21’-6” clear distance at spring lines 

 

Width of Bridge Deck:  44’-0” out-to-out 

 

Track Surface:  One (1) track (without guard rails); timber ties and ballasted deck  

 

Curbs: None 

 

Sidewalk/Walkway/Median:  None  

 

Bridge Railing:  Steel pedestrian handrail on west side of the bridge only 

 

Protective Screen:  None 

 

Approach Railing:  None 

 

Superstructure:  Stone masonry closed spandrel deck arch 

 

Modifications to  

Original Superstructure:  Arch was widened approximately 15’-0” on the east side at an earlier 

date. A reinforced concrete retaining wall with granite facing and cap 

was also added above the west fascia of the arch in approx. 1994 

 

Utilities:  None 

 

Substructure:  Stone masonry breastwalls, spandrel walls, and wingwalls. A sloped 

and exposed ledge footing supports the south. 

   

Modifications to  

Original Substructure:  Arch was widened approximately 15’-0” on the east side 



 

Braintree Old Colony Line Plymouth Branch over Monatiquot River B-21-041 (B45) 
` 

3 

 

BRIDGE PLAN 
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GENERAL ELEVATION 
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TYPICAL BRIDGE CROSS SECTION 
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SOUNDING PLAN 



 

Braintree Old Colony Line Plymouth Branch over Monatiquot River B-21-041 (B45) 
` 

7 

 

NORTH ABUTMENT STREAMBED ELEVATION 
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SOUTH ABUTMENT STREAMBED ELEVATION 
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AVAILABLE PLANS 
 

The following reports were made available to Diversified Technology Consultants (DTC) and were used 

during the inspection of this structure.  Sketches were field checked/verified by DTC Inspection Personnel 

in October 2014. 

 

The Louis Berger Group, Inc. 

MBTA Bridge Rating 

Plymouth Branch over Monatiquot River – Braintree, MA 

Bridge No. B-21-041 (B45) 

Mile Post 11.667 

November 2012 

 

The Louis Berger Group, Inc. 

MBTA Bridge Inspection 

Plymouth Branch over Monatiquot River – Braintree, MA 

Bridge No. B-21-041 (B45) 

Mile Post 11.667 

September 2010 

 

Diversified Technology Consultants 

MBTA Bridge Rating 

Plymouth Branch over Monatiquot River – Braintree, MA 

Bridge No. B-21-041 (B45) 

Mile Post 11.667 

May 2006 
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CLEARANCE POSTING

Out of service - beyond corrective action.

ITEM 61 (This Report)

DEFECTS

Excellent condition.

No problem noted.

Some minor problems.

Major deterioration or section loss present in critical structural components or obvious vertical or horizontal movement affecting structure stablility.  
Bridge is closed to traffic but corrective action may put it back in light service.

Structural elements show some minor deterioration.

All primary structural elements are sound but may have minor section loss, cracking, spalling or scour.

Advance section loss, deterioration, spalling or scour.

Loss of section, deterioration, spalling or scour have seriously affected primary structural components.  Local failures are possible. Fatigue cracks 
in steel or shear cracks in concrete may be present.

Advance deterioration of primary structural elements. Fatigue cracks in steel or shear cracks in concrete may be present or scour may have 
removed substructure support. Unless closely monitored it may be necessary to close the bridge until corrective action is taken.

REASON:

Request for Rating or Rerating (Y/N):

Date:

Rating Report (Y/N):
RATING

CHANNEL & 
CHANNEL PROTECTION

RTN/ARCH-P2(v4)-2/98

ACCESSIBILITY

Lift Bucket
Ladder

Boat

Waders
Inspector 50

Rigging

Staging

Traffic Control

RR Flagger

Police

(Y/N/P)  
DEF

ITEM 36 TRAFFIC SAFETY
36 COND

ITEM 61

WEIGHT POSTING Not Applicable

Actual Posting

Recommended Posting

Waived Date:

Signs In Place

EJDMT Date:

(Y=Yes,N=No,
NR=NotRequired)
Legibility/
Visibility

At  bridge Other Advance

STREAM FLOW VELOCITY:

ITEM 61 (Dive Report):

93b-U/W INSP. DATE:

PLANS

(V.C.R.)

TAPE#:

(Y/N):

(Y/N):

TOTAL HOURS

Signs In Place

Legibility/
Visibility

Not Applicable

Actual Field Measurement

Posted Clearance

inft

List of field tests performed:     

S= Severe/Major Deficiency -

C-S= Critical Structural Deficiency - 

M= Minor Deficiency -

CATEGORIES OF DEFICIENCIES:          

URGENCY OF REPAIR:       

DEFICIENCY:     

I = Immediate-
A = ASAP-
P = Prioritize-

At  bridge Advance

(For Items 58, 59, 60 and 61)

Dive Cur DEF

(To be filled out by DBIE)

Deficiencies which are more extensive in nature and need more planning and effort to repair. Examples include but are not limited to: Moderate to major deterioration in concrete, Exposed and 
corroded rebars, Considerable settlement, Considerable scouring or undermining, Moderate to extensive corrosion to structural steel with measurable loss of section, etc.

Deficiencies which are minor in nature, generally do not impact the structural integrity of the bridge and could easily be repaired. Examples include but are not limited to: Spalled concrete, Minor pot 
holes, Minor corrosion of steel, Minor scouring, Clogged drainage, etc.

A defect in a structure that requires corrective action.

 [Shall be prioritized by District Maintenance Engineer or the Responsible Party (if not a State owned bridge) and repairs made when funds and/or manpower is available].

 [Action/Repair should be initiated by District Maintenance Engineer or the Responsible Party (if not a State owned bridge) upon receipt of the Inspection Report].

A deficiency in a structural element of a bridge that poses an extreme unsafe condition due to the failure or imminent failure of the element which will affect the structural integrity 
of the bridge.

C-H= Critical Hazard Deficiency - A deficiency in a component or element of a bridge that poses an extreme hazard or unsafe condition to the public, but does not impair the structural integrity of the bridge. Examples 
include but are not limited to: Loose concrete hanging down over traffic or pedestrians, A hole in a sidewalk that may cause injuries to pedestrians, Missing section of bridge railing, 
etc.

 [Inspector(s) immediately contact District Bridge Inspection Engineer (DBIE) to report the Deficiency and to receive further instruction from him/her].

meterinft

SERIOUS

CRITICAL

"IMMINENT" FAILURE

FAILED

NOT APPLICABLE

CODE CONDITION

G

G

G

F

F

P

P

C

C

N

9

8

7

6

5

4

3

2

1

0

EXCELLENT

VERY GOOD

GOOD

SATISFACTORY

FAIR

POOR

Needed Used
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(Y=Yes,N=No,
NR=NotRequired)

2PAGE OF

CONDITION RATING GUIDE

DEFICIENCY REPORTING GUIDE

If YES please give priority:

HIGH ( MEDIUM ( LOW  ( )))

Tidal ( High ( Moderate ( Low ( None ( )))))

Other:

3S2 SingleH 3

6 6 -

7 6 -

6 5 -

7 7 -

N N -

N N -

N 6 -

N N -

9.

11.

10.

1. Channel Scour

8. Fender System

7. Aggradation

6. Rip-Rap/Slope Protection

5. Utilities

4. Vegetation

3. Debris

2. Embankment Erosion

a Bridge Railing

b Transitions

c Approach Guardrail

d Approach Guardrail Ends

N -

N -
N -

N -

N N
N N

N N

Y Y
N N

N N

N N

N N

Y Y

N N

X

N N N N

N N N N

00/00/00 00/00/00

0 0

0 0

N S N S

E W E W

E W
N

N

12

Hands-on, visual

N

X

6 6

04/04/2013

Y

11/07/2012

30
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BRIDGE ORIENTATION
The bridge has a clear span of 21'-6", a vertical clearance of 17'-7" from the west keystone to the waterline,
has an out-to-out width of 44'-0". There is no skew on the bridge. The two abutments are labeled north and
south and deficiencies are labeled as either west of the east abutment or vise-versa. The river runs
approximately west to east.

GENERAL REMARKS
Bridge Description
Bridge B-21-024 is a single span masonry arch structure that carries a single active track of the Old Colony
Line, Plymouth Branch, over the Monatiquot River in the Town of Braintree, MA. The masonry arch bridge
consists of a single arch barrel, spandrel walls, and wingwalls, all made of granite masonry blocks. The
south abutment rests on a large natural stone formation. The bridge is assumed to be constructed around
1900 and widened and additional 15 feet at the east fascia at a later date.

Scope of Inspection
The scope of the routine inspection covered by this report was to determine the physical and functional
condition of the structure, to gather information for preparing a load rating, and to identify any changes from
the previously recorded conditions to ensure the structure continues to satisfy present service requirements.
It includes a hands-on inspection to establish the condition ratings, identify deficiencies/defects that require
corrective action, and determine the urgency of needed repairs.

Field Notes
Deficiencies/defects were recorded and findings are included as part of this report. Bridge measurements
were taken to prepare and/or update sketches included as a part of this report. Inventory and deterioration
photos were taken and included as a part of this report. 

Findings (Minor/Major/Critical) with Locations
A summary of the findings is as follows:

• No critical-structure deficiencies were found.
• No critical-hazard deficiencies were found.
• Four (4)  items were defined as having a "Severe/Major Deficiency" (S) with an urgency of repair

designated "Prioritize" (P)
-Item 58.10 - Drainage System; Heavy water seepage throughout the entire structure.
-Item 59.1 - Arch/Arch Ring; Circumferential separation of the east fascia stones.
-Item 59.10 - Masonry Joints; Extensive cracked, loose, and missing mortar.
-Item 60.1.g - Pointing; Extensive cracked, loose, and missing mortar at wingwalls. Focused at 
  the southeast wingwall.

• Three (3) items were defined as having a "Minor Deficiency" (M) with an urgency of repair
designated "Prioritize" (P)

-Item 59.5 - Spandrel walls; Missing stone at east fascia.
-Item 60.1.j - Scour; Local scour and minor areas of undermining along the north abutment.
-Item 61.3 - Debris; Debris obstructing the upstream inlet of the structure.

Recommendations
A. Structural Repair
Program repairs to the following items as part of the MBTA's Bridge Managment Program as funds and/or
manpower becomes availiable with the next two (2) years or prior to the next Routine Inspection:

• Item 59.1 - Arch/Arch Ring; Realign and secure eastern fascia stones to superstructure.
• Item 59.10 - Masonry Joints; Clean and re-point deficient masonry joints. 
• Item 60.1.g - Pointing; Clean and re-point deficient masonry joints .
• Item 59.5 - Spandrel walls; Replace missing stone in east spandrel wall. 
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B. Monitoring
Deficiencies to the following items should be monitored on future inspections:

• Item 58.10 - Drainage System; Monitor water seepage on the underside of the structure for
freeze/thaw damage.

• Item 59.10 - Masonry Joints
• Item 60.1.g - Pointing
• Item 60.1.j - Scour; Continue to monitor scour and minor undermining along the north abutment

C. Maintenance
Program repairs to the following items as part of the MBTA's Bridge Managment Program as funds and/or
manpower becomes availiable with the next two (2) years or prior to the next Routine Inspection:

• Item 61.3 - Debris; Remove obstuction at structure inlet

Preliminary Repair Costs
No major/severe findings requiring repair within the next six (6) months.

Work Access Notes
The bridge was accessed by utilizing a flagman provided by Keolis during daytime hours (07:30 to 16:00)
and walking next to the track from the crossing at John Mahar Highway, which is located about a quarter of
a mile southeast of the bridge. There is also direct access from a parking lot near the bridge which can be
used for future inspections

Clearance Notes
The minimum vertical clearance to the keystone of the structure from the waterline was measured to be 17'-
7".

Bridge Bearing Notes
There are no bearings for the masonry arch.

Rating Notes
The load rating prepared by DTC in November 2012 was made available at the time of this inspection. The
bridge was rated for AREMA Cooper E-80, F40PH (280K) Modified, 286K Rail Car, and the 263K Rail Car.
The next load rating to be performed should rate the structure for AREMA Cooper E-80, HSP-46
Locomotive, 286K Rail Car, and 315K Rail Car or as directed by the MBTA or as directed by the MBTA.

ITEM 58 - DECK

Item 58.10 - Drainage System
(Poor); The arch underside showed signs of extensive water seepage and efflorescence. No signs of a
drainage system were found.

Item 58.14 - Ties
(Satisfactory); The timber ties exhibit normal checks and splits along their lengths and appear unchanged
since previous inspection.



PAGE

REM.(2)7-96

REMARKS

B45 B21041-B45-MBT-RRO

5 30

BRAINTREE OCT 7, 2014

OF

B.I.N. BR. DEPT. NO.CITY/TOWN 8.-STRUCTURE NO. INSPECTION DATE

B-21-041

ITEM 59 - SUPERSTRUCTURE

Item 59.1 - Arch/Arch Ring
(Fair); The arch exhibits moderate to heavy efflorescence and missing mortar throughout the underside with
the heaviest efflorescence occuring at the 15'-0" section east of the construction joint. (See photos 8, 13, &
14) The construction joint between the two portions of the arch is between 3"-4" wide. Several isolated
stones were found to be cracked throughout the structure. A 1/8" crack is present on the North section of
the arch. The crack is approximately 10ft from the west fascade and extends from the springline to the
crown. (See photo 15) The crack does not appear to have changed since the last inspection report. The
eastern fascade stones are pulling away from the arch. The gap between stones is as large as 2.5" and
extends from the south springline to the north springline. (See photo 16 & 17) The previous inspection
report describes this separation as 1.5" wide.

Item 59.2 - Keystone Area
(Satisfactory); The keystones are regularly shaped and aligned on both fascias. There is efflorescence on
the underside of both stones.

Item 59.5 - Spandrel Walls
(Fair); The east spandrel wall has missing mortar and minor vegetation growth throughout. A stone is
missing from the north end of the east fascia. (See photo 18) The west spandrel wall is in satisfactory
condition with a single marking of graffiti above the keystone. The condition of both walls appear unchanged
since the previous inspection report.

Item 59.6 - Spring Lines
(Satisfactory); Both springlines exhibit random areas of missing mortar. (See photos 9 & 10)

Item 59.10 - Masonry Joints
(Fair); Poor drainage and excessive water seepage has caused the masonry joints in the structure to
become loose or missing with moderate to heavy efflorescence throughout. The west spandrel wall is in
satisfactory condition with only minor areas of loose or missing mortar (See photos 13 & 14)

Item 59.14 - Member Alignment
The original portion of the arch contains irregular shaped stones (See photo 19) The 15'-0" addition to the
arch contains more regular shaped stones arranged in a more organized pattern.

ITEM 60 - SUBSTRUCTURE

Item 60.1 - Abutments
Item 60.1.d - Breastwalls
(Fair); The south breastwall consits of a large rock ledge that contains chips, cracks, and irregularities in
multiple locations. There is a large irregularity in the west corner of the south breastwall. (See photos 10 &
20) The north breastwall contains areas of missing mortar and cracked stone. See item 59.1 for more
information.
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Item 60.1.e - Wingwalls
(Fair); The overall condition of the four wingwalls was found to be in fair condition. The northeast wingwall
was found to be in satisfactory condition with areas of missing mortar and minor vegetation growth. The
southeast wingwall was found to be in fair condtion with missing mortar throughout and and heavy
vegetation growth in the center of the wingwall. (See photo 21) Directly below the southeast wingwall there
is an area of chipped and missing stone in the natural rock formation. (See photo 22) The northwest
wingwall is in good condition. The southwest wingwall was found to be in satisfactory condition with areas of
missing mortar and moderate vegetation growth.

Item 60.1.g - Pointing
(Fair); Areas of missing mortar is common in all wingwalls and retaining walls. The most severe repairs
needed are at the southeast wingwall where almost all the mortar joints are loose or missing. (See photo
21)

Item 60.1.j - Scour
(Satisfactory); Moderate local scour was found at the southwest inlet of the bridge. Minor undermining was
recorded at two locations along the north abutment. See 2013 underwater inspection report for comments
on local areas of undermining along the north abutment.

SubStructure Undermining Notes
See 2013 underwater inspection report for details.

SubStructure Scour Notes
There are areas of minor scour along the north abutment and moderate scour upstream of the structure.

ITEM 61 - CHANNEL AND CHANNEL PROTECTION

Item 61.1 - Channel Scour
(Satisfactory); Heavy scour was found upstream of the bridge along the southside of the streambed. The
depth of the scour is over 4ft deeper than the average stream bed depth and was unable to be accurately
measured due to safety concerns. This area of scour is directly below where there is a small waterfall in the
streambed due to a large natural rock formation.

Item 61.2 - Embankment Erosion
(Satisfactory); Minor erosion was found downstream of the structure on both the north and south side. (See
photo 12)

Item 61.3 - Debris
(Fair); Debris was found throughout the channel bed in the form of both rocks and man-made refuse. At the
southwest entrance to the structure, a large tree branch has fallen into the stream bed and is disrupting
flow. The tree is obstructing over half of the waterway. (See photos 11 & 23)

Sketch / Photo Log
Sketch 1 : Location map
Sketch 2 : Description of bridge
Sketch 3 : Bridge plan
Sketch 4 : General elevation
Sketch 5 : Typical bridge cross section
Sketch 6 : Soundings plan
Sketch 7 : North abutment streambed elevation
Sketch 8 : South abutment streambed elevation
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Sketch / Photo Log  (Cont'd) 

Sketch 9 : Available plans
Photo 1 : East elevation
Photo 2 : West elevation
Photo 3 : North approach looking south
Photo 4 : South approach looking north
Photo 5 : Looking east from bridge
Photo 6 : Looking west from bridge
Photo 7 : Typical topside of bridge
Photo 8 : Typical underside of bridge
Photo 9 : North Abutment
Photo 10 : South abutment
Photo 11 : Debris in stream at upstream end of bridge
Photo 12 : Minor bank erosion downstream
Photo 13 : Heavy efflorescence and missing mortar on east underside of arch
Photo 14 : Typical missing mortar throughout underside of structure
Photo 15 : Crack in north section of arch from springline to crown
Photo 16 : East fascia stones separating from arch looking south
Photo 17 : East fascia stones separating from arch looking north
Photo 18 : East spandrel wall missing stone and missing mortar
Photo 19 : Original underside with irregular shaped stones
Photo 20 : Irregularity in stone foundation near southwest abutment corner
Photo 21 : Missing mortar and heavy vegetation growth at southeast wingwall
Photo 22 : Cracked and missing stone directly below southeast wingwall
Photo 23 : Debris in waterway along the southwest entrance to the structure
Photo 24 : Northeast wingwall elevation
Photo 25 : Northwest wingwall and retaining wall elevation
Photo 26 : Southeast wingwall elevation
Photo 27 : Southwest wingwall elevation
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Description of bridgeSketch 2:
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General elevationSketch 4:
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Typical bridge cross sectionSketch 5:
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Soundings planSketch 6:
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North abutment streambed elevationSketch 7:
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South abutment streambed elevationSketch 8:
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Available plansSketch 9:
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Photo 7:



REM.(2)7-96

North Abutment

South abutment
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REM.(2)7-96

Debris in stream at upstream end of bridge

Minor bank erosion downstream
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REM.(2)7-96

Heavy efflorescence and missing mortar on east underside of arch

Typical missing mortar throughout underside of structure
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REM.(2)7-96

Crack in north section of arch from springline to crown

East fascia stones separating from arch looking south
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REM.(2)7-96

East fascia stones separating from arch looking north

East spandrel wall missing stone and missing mortar
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REM.(2)7-96

Original underside with irregular shaped stones

Irregularity in stone foundation near southwest abutment corner

OCT 7, 2014BRAINTREE B-21-041

Photo 20:

B45 B21041-B45-MBT-RRO

PHOTOS

B.I.N. BR. DEPT. NO.CITY/TOWN 8.-STRUCTURE NO. INSPECTION DATE

PAGE 26 30OF

Photo 19:



REM.(2)7-96

Missing mortar and heavy vegetation growth at southeast wingwall

Cracked and missing stone directly below southeast wingwall
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REM.(2)7-96

Debris in waterway along the southwest entrance to the structure

Northeast wingwall elevation
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Northwest wingwall and retaining wall elevation

Southeast wingwall elevation
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Southwest wingwall elevation
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(8) Structure Number

(16) Latitude

RAILROAD BRIDGE NO 

(2) State Highway Department District

(6) Features Intersected

(7) Facility Carried

(9) Location

DEG

(17) Longitude

(98) Border Bridge State Code Share %

Code

Code

Code

Code

Under structure

(48) Length of maximum span

Left Right

(51) Bridge Roadway Width Curb to Curb

(52) Deck Width Out to Out

(34) Skew DEG

(10) Inventory Route MIN Vert Clear

(53) Min Vert Clear Over Bridge Rdwy

(54) Min Vert Underclear ref

(55) Min Lat Underclear RT ref

(56) Min Lat Underclear LT

(38) Navigation Control -

(111) Pier Protection Code

Identification

(112) NBIS Bridge Length

MIN SEC

DEG MIN SEC

Code

Jointless bridge type:

Navigation Data

January 6, 2015 MONATIQUOT RIVER

B21041B45MBTRRO

11.667

06

WATER MONATIQUOT RIVER

RR    MBTA

PLYMOUTH LINE MP 11.667

42 12 00.00

71 00 06.91

Masonry 811

Arch - Deck Not applicable

Other 000

001

0000

Not applicable N

Not applicable=no deck N

1900

0000

Railroad

Waterway 25

01 00

21.500 FT

21.500 FT

FT FT

44.000 FT

44.000 FT

00

99.00 IN

327.755 FT

099.00 IN

N IN

N FT

FT

0No navigation control on waterway

1

Agency Br.No.

L.O.

99 FT

99 FT

FT

RAILROAD BRANCH NAME

FT

FT

PLYMOUTH LINE

RAILROAD STRUCTURE INVENTORY AND APPRAISAL SHEET

N / N Liftbucket

N / N N / N

N / N N / N

Y / Y Y / Y

N / N

N / N Rigging

N / N

Ladder Staging

Boat Traffic Control

Wader RR Flagperson

Inspector 50 Police

Inspection

Hours: 012

N / N Rigging
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(52) Deck Width Out to Out

(34) Skew DEG

(10) Inventory Route MIN Vert Clear

(53) Min Vert Clear Over Bridge Rdwy

(54) Min Vert Underclear ref
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LOCATION MAP 

 

 

BRIDGE NO. B-21-042 (B48) 

MIDDLEBORO BRANCH MP 11.981 

 

N 
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DESCRIPTION OF BRIDGE 
 

Date of Construction: 
 

1895 (Assumed); 1994 (Approx. Date of Reconstruction) 
 

Original Design Loading: Unknown 
 

Bridge Type: Steel Stringer/Multi-Beam 
 

Skew: 10° (Approximate) 
 

Spans: Three (3) Simple Spans with Variable Span Lengths; 13’-3” 
Minimum and 14’-3” Maximum Span Length 
 

Width of Bridge Deck: 14’-6” Out-to-Out of Timber Tie 
 

Track Surface: One (1) Track with Welded Steel Rails and Guard Rails on 
Timber Ties (Open Deck) 
 

Curbs: None 
 

Sidewalk/Walkway/Median: 4’-0” Steel Grating Walkway on West Side 
 

Bridge Railing: 2 1/2” Steel Pipe Handrail on West Side 
 

Protective Screen:  None 
 

Approach Railing: None 
 

Superstructure: Four (4) W16x89 Rolled Steel Beams with W14 Diaphragms 
Directly Supporting Timber Ties 
 

Modifications to 
Original Superstructure: 

Completely Replaced (1994 Approximately) 
 
 

Utilities: Six (6) 5” Dia. General Railway Signal Conduits on West Side 
of Bridge 
 

Substructure: Two (2) Granite Block Abutments and Two (2) Granite Block 
Piers 
 

Modifications to 
Original Substructure: 

New Concrete Backwalls and Closure Slabs were Added to 
Each Abutment.  New Concrete Noses were Added to the 
Upstream Faces of Both Piers.  Abutments and Piers have been 
Re-pointed (1994 Approximately) 
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TYPICAL BRIDGE FRAMING PLAN  
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TYPICAL BRIDGE ELEVATION 
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TYPICAL BRIDGE CROSS SECTION 
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INSPECTION FINDINGS AND RECOMMENDATIONS 

 
MILE POST: 11.981 

 

INSPECTION FINDINGS 

 

Bridge No. B-21-042 consists of three simple spans of varying lengths with an overall 

structure length of 50’-7 1/4”.  Spans are numbered S1 through S3 from north to south.  The 

bridge, reconstructed in 1994, carries a single MBTA Old Colony Line Middleboro Branch 

Commuter Rail track over the Monatiquot River in Braintree, Massachusetts.  The 

superstructure consists of four W16x89 rolled steel beams spaced at 2’-6” on center, with 

W14 diaphragms, directly supporting timber ties.  Beams are numbered A through D from 

west to east.  The substructure consists of two granite block abutments and two granite block 

piers.  New concrete backwalls and closure slabs have been added to each abutment.  The 

upstream faces of both piers have been covered with concrete noses.   

 

ITEM 58 – DECK 

 

The bridge deck items were found to be in good condition.  Timber ties exhibit minor 

checking.   

 

ITEM 59 – SUPERSTRUCTURE 

 

The bridge superstructure items were found to be in generally good condition.  There is a gap 

between the masonry plate and the grout plate on the north bearing of Beam D in Span 2 that 

closes completely during the passing of trains.  The north bearing of Beam D in Span 2 is 

missing both nuts on the west anchor bolt.   

 

ITEM 60 – SUBSTRUCTURE  

 

The bridge substructure was found to be in satisfactory condition.  There are numerous 

locations of loose, cracked, and missing mortar in the abutment stems, wingwalls and piers.  

There is minor vegetation growth on all bridge seats.  There is minor accumulation of debris 

on the south abutment bridge seat.  The are large scour holes at the west end of both piers and 

the piers also exhibit minor local scour holes along their faces.  There is a large void in the 

south face of Pier 2. 

 

ITEM 61 – CHANNEL 

 

The channel was found to be in satisfactory condition.  There is a construction silt fence that 

has been left in the channel in Span 1.  There is moderate accumulation of debris in the 

channel at the upstream end of Span 2. 
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INSPECTION FINDINGS AND RECOMMENDATIONS (CONT’D) 
 

RECOMMENDATION 

 

Green International Affiliates, Inc. recommends the following: 

 

Continue general maintenance and inspection of the bridge at regular intervals. 

 

ITEM 58 – DECK 

 

• Replace deteriorated ties.  It is our understanding that the timber ties are scheduled 

to be replaced under the ARRA fund. 

 

ITEM 59 – SUPERSTRUCTURE 

 

• Fill the gap between the masonry plate and the grout plate on the north bearing of 

Beam D in Span 2.   

• Replace missing nuts on anchor bolts. 

 

ITEM 60 – SUBSTRUCTURE  

 

• Fill and patch the large void located in the south face of Pier 2 at the west end with 

mortar. 

• Re-point the abutments, piers and wingwalls. 

• Remove debris from the bridge seats 

 

ITEM 61 – CHANNEL 

 

• Enact scour counter measures to avoid further scouring at piers and abutments. 

• Remove debris from the channel. 
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AVAILABLE PLANS 

 
The following plans were made available to Green International Affiliates, Inc. for use 

during the routine inspection of this structure.   

 

 Massachusetts Bay Transportation Authority 

 Old Colony Railroad Rehabilitation Project 

 Contract No.: C4CN10 

 Plan Nos.: S-1 through S-3 of 71 

 Dated: August 1994 

 

Sketches used in this report were obtained from the previous routine inspection report by 

Green International Affiliates, Inc dated August 2005.
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APPENDIX A – ROUTINE BRIDGE 

INSPECTION FORM 





Tidal High Medium Low

ITEM 62

CHANNEL PROTECTION

3. Drift

8. Debris in Channel
7. Silt
6. Rip-Rap

4. Channel Alignment
5. Vegetation

2. Embankment Erosion

DEF

STREAM FLOW VELOCITY:

I-61 (Dive Report):

93b-U/W INSP DATE

ITEM 61
CHANNEL &

I-61 (This Report): N/E S/W N/E S/W
Other AdvanceAt bridge

Legibility/

Signs in Place
(Y=Yes N=No)

Visibility

CLEARANCE POSTING: N/E S/W
ft ftin meterNot Applicable

Posted Clearance

Actual Field Measurement

in

RAIL-P2(V4)-12/00

CULVERT & RETAINING WALLS

B.I.N. BR. DEPT. NO.

_

PAGE 2 OF 3

CITY/TOWN 8-STRUCTURE NO. INSPECTION DATE

List of Field Tests Performed:

TAPE #:

(V.C.R.): (Y/N)

(Y/N)PLANS:

TOTAL HOURS:

Police
RR Flagger
Traffic Control
Staging
Rigging
Inspector 50
Wader
Boat

Lift Bucket

(Y/N/P)

Needed Used
ACCESSIBILITY:

4. Cutoff Wall

3. Wingwalls

1. Barrel

2. Headwall

DEF

5. Settlement

6. Footings

8. 

7. Adequacy of Cover

DEF

1. Channel Scour

9. 

Other

Ladder

_

CATEGORIES OF DEFICIENCIES:

URGENCY OF REPAIR:

P= Prioritize - 

I= Immediate - 
[Inspector(s) immediately contact District Bridge Inspection Engineer (DBIE) to report the Deficiency and to receive further instruction from him/her].

A= As soon as possible - 

A deficiency in a component or element of a bridge that poses an extreme hazard or unsafe condition to the public, but does 
C-H= Critical-Hazard Deficiency - 

A deficiency in a structural element of a bridge that poses an extreme unsafe condition due to the failure or imminent 
failure of the element which will affect the structural integrity of the bridge.

C-S= Critical-Structural Deficiency - 

Deficiencies which are more extensive in nature and need more planning and effort to repair.  Examples include but are not limited 
S= Severe/Major Deficiency - 

Deficiencies which are minor in nature, generally do not impact the structural integrity of the bridge and could easily be repaired.  Examples 
include but are not limited to: Spalled concrete, Minor pot holes, Minor corrosion to steel, Minor scouring, Clogged drainage, etc.

M= Minor Deficiency - 

DEFICIENCY:
A defect in a structure that requires corrective action.

 DEFICIENCY REPORTING GUIDE

G

G

G

F

F

P

P

CODE

N

9

8

7

6

5

4

3 SERIOUS

POOR

FAIR

SATISFACTORY

GOOD

VERY GOOD

EXCELLENT

NOT APPLICABLE

CONDITION

Excellent condition.

No problem noted.

Some minor problems.

Structural elements show some minor deterioration.

All primary structural elements are sound but may have minor section loss, cracking, spalling or scour.

Advanced section loss, deterioration, spalling or scour.

C 2 CRITICAL Advanced deterioration of primary structural elements.  Fatigue cracks in steel or shear cracks in concrete 

C 1 "IMMINENT" FAILURE

0 FAILED Out of service - beyond corrective action.

 CONDITION RATING GUIDE (for Items 58, 59, 60)GENERAL DEF

DEFECTS

Loss of section, deterioration, spalling or scour have seriously affected primary structural components.  Local 
failures are possible.  Fatigue cracks in steel or shear cracks in concrete may be present.

may be present or scour may have removed substructure support.  Unless closely monitored it may be 
necessary to close the bridge until corrective action is taken.

Major deterioration or section loss present in critical structural components or obvious vertical or horizontal 
movement affecting structure stability.  Bridge is closed to traffic but corrective action may put it back in light 
service.

to:  Moderate to major deterioration in concrete, Exposed and corroding rebars, Considerable settlement, Considerable scouring or 
undermining, Moderate to extensive corrosion to structural steel with measurable loss of section, etc.

not impair the structural integrity of the bridge.  Examples include but are not limited to:  Loose concrete hanging down over 
traffic or pedestrians, A hole in a sidewalk that may cause injuries to pedestrians, Missing section of bridge railing, etc.

[Action/Repair should be initiated by District Maintenance Engineer or the Responsible Party (if not a State owned bridge) upon receipt 
of the Inspection Report].

[Shall be prioritized by District Maintenance Engineer or the Responsible Party (if not a State owned bridge) and repairs made when funds and/or 
manpower is available].

1. Clearance Signs

2. Rail on Bridge

3. Track Guard Rail

4. Rail Fasteners

6. 

7. 

8. 

9. 

10. 

11. 

12. 

5. 
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CITY/TOWN 

Braintree 
 

B.I.N. 

B48 

BR. DEPT. NO. 

B-21-042 

8-STRUCTURE NO. 

B21042-B48-MBT-RRO 

INSPECTION DATE 

12/13/2010 

  
REMARKS 

 

BRIDGE DESCRIPTION 

 

Bridge No. B-21-042 consists of three simple spans of varying lengths with an overall structure length of 

50’-7 1/4”.  Spans are numbered S1 through S3 from north to south.  The bridge, reconstructed in 1994, 

carries a single MBTA Old Colony Line Middleboro Branch Commuter Rail track over the Monatiquot 

River in Braintree, Massachusetts.  The superstructure consists of four W16x89 rolled steel beams spaced 

at 2’-6” on center, with W14 diaphragms, directly supporting timber ties.  Beams are numbered A 

through D from west to east.  The substructure consists of two granite block abutments and piers.  New 

concrete backwalls and closure slabs have been added to each abutment.  The upstream faces of both 

piers have been covered with concrete noses.   

 

ITEM 58 – DECK 

 

58.3 Ties (Good) – Timber ties exhibit minor checking.  Approach ties in both directions exhibit minor 

to moderate checking (see photo 13). 

  

58.5 Walkways (Good) – 4’-0” wide steel grate walkway on the west side of the bridge with minor 

vegetation growth through the steel grate at the north end (see photo 14). 

 

58.8 Handrails (Good) – 4’-0” high steel handrail on the west side of the bridge walkway exhibits 

minor scrapes and spotty light rust on top rail. 

 

58.9 Utilities (Good) – There are six 5” outside diameter utility conduits running beneath the west side 

of the superstructure with no deficiencies noted.   

 

58.10 Approach Settlement (Good) – No deficiencies noted. 

 

ITEM 59 – SUPERSTRUCTURE 

 

59.1a Top Flange (Good) – Beams exhibit spotty light rust on top flange.  There are prefabricated 

unused holes in the top flange at the north end of beams C and D and also at the south end of 

Beams A and B (see photo 15). 

 

59.1b  Bottom Flange (Good) – Beams exhibit spotty light rust on bottom flange.  

 

59.1c Web (Good) – No deficiencies noted. 

 

59.1e Bearing Stiffeners (Good) – No deficiencies noted. 

 

59.1f Diaphragms (Good) – Diaphragms exhibit spotty light rust on the top and bottom flanges. 

 

59.1j Welds (Very Good) – No deficiencies noted. 

 

59.1k Connection Plates (Good) – No deficiencies noted. 

 

 



 PAGE  4  OF  5 

CITY/TOWN 

Braintree 
 

B.I.N. 

B48 

BR. DEPT. NO. 

B-21-042 

8-STRUCTURE NO. 

B21042-B48-MBT-RRO 

INSPECTION DATE 

12/13/2010 

  
REMARKS 

 

ITEM 59 – Cont. 

 

59.1q Bearings (Satisfactory) – Bearing sole plates exhibit light rust throughout.  There is up to a 1” 

gap between the masonry plate and the grout pad on the north bearing of Beam D in Span 2 that 

closes completely during the passing of trains (see photo 16).  West anchor bolts on the north 

bearing of Beam D in Span 1 are tilted southwest (see photo 17).  The north bearing of Beam D 

in Span 2 is missing both nuts on the west anchor bolt.  The second nut on anchor bolt is backed 

off at several bearing locations. 

 

59.4a  Paint (Good) – There is spotty light rust throughout the superstructure. 

 

59.4b  Action Under Trains (Good) – Minor load deflection and vibration during passing trains.  

 

59.4c  Collision Damage (Very Good) – No deficiencies noted.  

 

59.4d  Member Alignment (Very Good) – No deficiencies noted.  

 

ITEM 60 - SUBSTRUCTURE 

 

60.1a Stems (Satisfactory) – There are numerous locations of loose, cracked, and missing mortar (see 

photo 18).  There is also a 24” outfall with 100% loss in the South Abutment (see photo 19).   

 

60.1b Wingwalls (Satisfactory) – There are numerous locations of loose, cracked, and missing mortar, 

as well as minor vegetation growth in the joints. 

 

60.1c Backwalls Good) – No deficiencies noted.   

 

60.1d Pedestals (Good) – No deficiencies noted.   

 

60.1e Bridge Seats (Good) – There is minor vegetation growth on all bridge seats (see photo 20).  

There is minor accumulation of debris on the South Abutment bridge seat. 

 

60.1f Pointing (Fair) – The abutments have been re-pointed but several joints along the base of the 

abutments and wingwalls have cracked and/or missing mortar. 

 

60.1h Erosion (Satisfactory) – There is minor erosion at the west ends (upstream) of both abutments.  

Riprap stones are placed around the abutments at several locations. 

 

60.1i Settlement (Very Good) – No deficiencies noted.   

 

60.2c Stems (Satisfactory) – There are numerous locations of loose, cracked, and missing mortar.  

Joints exhibit minor to moderate vegetation growth (see photo 21).  There is a 10” long diagonal 

crack on the north face of Pier 2 between Beams B and C (see photo 22).  There is a 14” high by 

up to 8” wide by 14” deep void in the south face of Pier 2, located at the west end of the pier 

adjacent to Beam A (see photo 23). 
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ITEM 60 – Cont.  

 

60.2e Top of Stem (Good) – There is minor to moderate vegetation growth at the top of both piers. 

 

60.2f Pedestals (Satisfactory) – Pedestals exhibit minor hairline cracks throughout. 

 

60.2i Erosion or Scour (Fair) – There are 1’-0” deep scour holes near the west (upstream) end of both 

piers where the newer concrete noses have been constructed.  Both piers also have minor local 

scour holes along their faces.  Riprap stones are placed around the piers at several locations. 

 

60.2i Pointing (Fair) – The piers have been re-pointed but several joints along the base of both piers 

have cracked and/or missing mortar.  

 

ITEM 61 – CHANNEL & CHANNEL PROTECTION  

 

61.1 Channel Scour (Satisfactory) – Minor contraction scour of the channel, particularly in Span 2. 

 

61.2 Embankment Erosion (Good) – No deficiencies noted. 

 

61.3 Drift (Good) – No deficiencies noted. 

 

61.4 Channel Alignment (Good) – No deficiencies noted. 

 

61.5 Vegetation (Good) – No deficiencies noted. 

 

61.6 Rip-Rap (Good) – No deficiencies noted. 

 

61.7 Silt (Good) – No deficiencies noted. 

 

61.8 Debris in Channel (Fair) – There is a construction silt fence that has been left in the channel in 

Span 1.  There is moderate accumulation of debris in the channel at the upstream end of Span 2. 

 

GENERAL 

 

Rail on Bridge (Very Good) – No deficiencies noted. 

 

Track Guard Rail (Good) – No deficiencies noted. 

 

Rail Fasteners (Good) – There are several misaligned track guard rail tie plates with missing pins on the 

North Approach (see photo 24).  Rail fasteners on the bridge are in good condition with no 

deficiencies noted. 

 

Photo Log (See Appendix C for Photos)  
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APPENDIX B – STRUCTURE INVENTORY AND 

APPRAISAL FORM 

 



(1) STATE NAME: MASSACHUSETTS CODE: 251 SUFFICIENCY RATING=
(207) RAILROAD STRUCTURE NUMBER: B21042B48MBTRRO STATUS =

(5) INVENTORY ROUTE (ON / UNDER): On = 180000000
(208) RAILROAD NAME: MBTA

(6) FEATURES INTERSECTED: MONATIQUOT RIVER
(7) FACILITY CARRIED: OLD COLONY LINE MIDDLEBORO BRANCH (112) NBIS BRIDGE LENGTH: CODE: Y
(9) LOCATION: INT. OF PLAIN ST. AND HANCOCK ST. (21) MAINTAIN: MBTA

(11) MILEPOINT/KILOMETERPOINT: 11.981 (22) OWNER: MBTA
(16) LATITUDE:  42 DEG 11 MIN 44 SEC (37) HISTORICAL SIGNIFICANCE: 4
(17) LONGITUDE: 71 DEG 00 MIN 18 SEC
(98) BORDER BRIDGE STATE CODE % SHARE: % CODE:
(99) BORDER BRIDGE STRUCTURE NO.:

(58) DECK: 7
(59) SUPERSTRUCTURE: 7
(60) SUBSTRUCTURE: 6

(43) STRUCTURE TYPE MAIN: MATERIAL:  Steel (61) CHANNEL & CHANNEL PROTECTION: 6
TYPE:  Stringer CODE: 302 (62) CULVERTS: N

(44) STRUCTURE TYPE APPROACH: MATERIAL:  
TYPE:  CODE: CODE:

(45) NUMBER OF SPANS IN MAIN UNIT: 003
(46) NUMBER OF APPROACH SPANS: 0000 (41) STRUCTURE OPEN, POSTED OR CLOSED:

(107) DECK STRUCTURE TYPE: Not Applicable CODE: N DESCRIPTION: Open, No Restrictions A
(108) WEARING SURFACE / PROTECTIVE SYSTEM:

(omit (a) and (b)) CODE:
C) DECK PROTECTION: Not Applicable CODE: N

(71) WATERWAY ADEQUACY: N
(72) APPROACH ROADWAY ALIGNMENT: N
(36) TRAFFIC SAFETY FEATURES: NNNN

(27) YEAR BUILT: Estimated 1895 (113) SCOUR CRITICAL BRIDGES: N
(106) YEAR RECONSTRUCTED: 1994
(42) TYPE OF SERVICE:      ON: Railroad

UNDER: Waterway CODE: 25
(28) TRACKS ON STRUC.: On: 01 Under: 00 (75) TYPE OF WORK: CODE:

(76) LENGTH OF STRUCTURE IMPROVEMENT: FT
(94) BRIDGE IMPROVEMENT COST:
(95) ROADWAY IMPROVEMENT COST:

(48) LENGTH OF MAXIMUM SPAN: C-C 14.3 FT (96) TOTAL PROJECT COST:
(49) STRUCTURE LENGTH: 50.6 FT (97) YEAR OF IMPROVEMENT COST ESTIMATE:
(50) CURB OR SIDEWALK: LEFT: 04.0 FT RIGHT: 00.0 FT (114) FUTURE ADT:
(51) BRIDGE ROADWAY WIDTH, CURB TO CURB: FT (115) YEAR OF FUTURE ADT:
(52) DECK WIDTH, OUT TO OUT: 014.5 FT
(34) SKEW: APPROXIMATE 10 DEG
(35) STRUCTURE FLARED: N
(10) INVENTORY RTE. MIN. VERT. CLEAR: 99 FT 99 IN (90) INSPECTION DATE: 12/13/2010 (91) FREQUENCY: 24 MO
(47) INVENTORY RTE. TOTAL HORIZ. CLEAR: 99.99 FT (92) CRITICAL FEATURE INSPECTION:
(53) MIN VERT CLEAR Over BRIDGE RDWY: 99 FT 99 IN A) FRACTURE CRITICAL DETAIL: NO MO
(54) MIN VERT UNDERCLEAR: Not Hwy or RR 0 FT 0 IN B) UNDERWATER INSP.: NO MO
(55) MIN LAT UNDERCLEAR RT: Not Hwy or RR 0.0 FT C) OTHER CRITICAL INSP.: NO MO
(56) MIN LAT UNDERCLEAR LT : 0.0 FT (93) CRITICAL FEATURE INSPECTION DATE:

A) FRACTURE CRITICAL DETAIL:
B) UNDERWATER INSP.:
C) OTHER CRITICAL INSP.:

(38) NAVIGATION CONTROL: Permit Not Req'd CODE: 0
(111) PIER PROTECTION: CODE:
(39) NAVIGATION VERTICAL CLEARANCE: 000 FT REPORT DATE: 12/2005 E-80 F40PH 286K 263K

(116) VERT-LIFT BRIDGE NAV MIN VERT CLEARANCE: FT NORMAL E160 1,002K 818K 817K
(40) NAVIGATION HORIZONTAL CLEARANCE: 0000 FT MAXIMUM E204 1,400K 1046K1046K

Liftbucket N N
Ladder N N 10
Boat N N
Wader Y Y

Note: Changes in Recording from Previous Inspection Report Highlighted in Yellow Inspector 50 N N

Inspection

********************* CLASSIFICATION *********************

************************* CONDITION *************************

*********************** INSPECTIONS ************************

************** PROPOSED IMPROVEMENTS *************

********* STRUCTURE TYPE & MATERIAL **********

****************** AGE AND SERVICE ******************

**************** LOAD RATING & POSTING ****************

************************* APPRAISAL ************************

RAILROAD STRUCTURE INVENTORY AND APPRAISAL SHEET

******************* IDENTIFICATION ******************** ******************************************************************

***************** GEOMETRIC DATA *******************

Police

Staging Hours:
Traffic Control
RR Flagger

*********************** RATING LOADS************************

****************** NAVIGATION DATA ******************

*********************** ACCESSIBILITY************************
Rigging



Note: This is a copy of the SI&A sheet with its markups as presented in Aug-2005 previous Inspection Report
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APPENDIX C - PHOTOS 
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APPENDIX C - List of Photographs 

 

Photo No. 1 – West Elevation  

Photo No. 2 – East Elevation 

Photo No. 3 – Bridge from South Approach  

Photo No. 4 – Bridge from North Approach  

Photo No. 5 – South Approach from Bridge 

Photo No. 6 – North Approach from Bridge 

Photo No. 7 – Looking Upstream 

Photo No. 8 – Looking Downstream 

Photo No. 9 – Typical Top of Track 

Photo No. 10 – Typical Underside of Superstructure 

Photo No. 11 – Typical Abutment Elevation 

Photo No. 12 – Typical Pier Elevation 

Photo No. 13 – South approach ties with moderate checking 

Photo No. 14 – Minor vegetation growth through steel grate walkway 

Photo No. 15 – Unused holes in top flange at north end of Beams C and D 

Photo No. 16 – Up to 1" gap between masonry plate and grout pad on Beam D north 

bearing at Pier 2 

Photo No. 17 – Anchor bolt misalignment at Span 1, Beam D 

Photo No. 18 – Cracked, loose and missing mortar between granite blocks at 

abutment stem (typ.) 

Photo No. 19 – South Abutment with drain pipe with 100% loss 

Photo No. 20 – Minor vegetation growth on bridge seat (typ.) 

Photo No. 21 – Moderate vegetation growth between joints at east end of Pier 2 

Photo No. 22 – 10” long diagonal crack in top granite block at Pier 2 between Beams 

B and C 

Photo No. 23 – West end of Pier 2, south face with 14" high by up to 8" wide by 14" 

deep void 

Photo No. 24 – Misalignment of tie plate under track guard rail at the North 

Approach 
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Photo No. 1 – West Elevation 

 

Photo No. 2 – East Elevation 

 

 

 



Braintree Monatiquot River B-21-042

 

 

 C - 3 

 

Photo No. 3 – Bridge from South Approach  

 

 

Photo No. 4 – Bridge from North Approach  
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Photo No. 5 – South Approach from Bridge 

 

 

Photo No. 6 – North Approach from Bridge 
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Photo No. 7 – Looking Upstream 

 

 

Photo No. 8 – Looking Downstream 
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Photo No. 9 – Typical Top of Track 

 

 

Photo No. 10 – Typical Underside of Superstructure 
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Photo No. 11 – Typical Abutment Elevation 

 

 

Photo No. 12 – Typical Pier Elevation 
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Photo No. 13 – South approach ties with moderate checking 

 

 

Photo No. 14 – Minor vegetation growth through steel grate walkway 
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Photo No. 15 – Unused holes in top flange at north end of Beams C and D 

 

Photo No. 16 – Up to 1" gap between masonry plate and grout pad on Beam D north bearing 

at Pier 2 
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Photo No. 17 – Anchor bolt misalignment at Span 1, Beam D 

 

Photo No. 18 – Cracked, loose and missing mortar between granite blocks at abutment stem 

(typ.) 
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Photo No. 19 – South Abutment with drain pipe with 100% loss 

 

Photo No. 20 – Minor vegetation growth on bridge seat (typ.) 
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Photo No. 21 – Moderate vegetation growth between joints at east end of Pier 2 

 

 

Photo No. 22 – 10” long diagonal crack in top granite block at Pier 2 between Beams B and C 
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Photo No. 23 – West end of Pier 2, south face with 14" high by up to 8" wide by               

   14" deep void 

 

Photo No. 24 – Misalignment of tie plate under track guard rail at the North Approach 
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PLYMOUTH, MA 11.667 B45 B-21-041 B21041B45MBTRRO April 4, 2013

14

JL KDBKDBRAC

ITEM NO.60 SUBSTRUCTURE 
1. ABUTMENTS 
60.1d (Breastwalls):The breast walls were in satisfactory condition with missing mortar  typical throughout (see Photo 
1). Additionally two voids were noted along the north wall: at east corner of arch  - 6”H x  4”W  corner, 20' from east 
corner of arch  - 2'D x 2' W x 5” H (see Photo 2). 

60.1e (Wingwalls): The wingwalls were in satisfactory condition with missing mortar typical throughout (see Photo 1). 
Undermining was noted at the mudline at two areas along the length of the northeast wingwall: 3' from the east corner - 
8'Wx 3”Hx <2'D (see Photo 3), 24' from the east corner 3'W x 1'D x 4” H. Additionally the end stone of the NW 
wingwall was undermined 1'D x 1'W x 3”H (see Exhibit 4).     

60.1g (Pointing): The pointing was in fair condition. Mortar was missing typically (see Photo 1).      

60.1h (Footings):The footing of the south abutment consisted of bedrock in satisfactory condition. Fractures were noted 
throughout the rock face measuring 3-4” wide (see Photo 4). A large vertical fracture was noted 1' from the west corner 
measuring 1.7' wide and extended to mudline (see Photo 5). Iron staining was noted throughout the rock face (see Photo 
6).   

60.1j (Scour): The scour was in satisfactory condition. Minor scour was noted along the toe of the north breastwall/
wingwalls causing undermining as noted above. 

ITEM NO.61 CHANNEL & CHANNEL PROTECTION 
61.1 (Channel Scour): Scour was in satisfactory condition. Minor scour was noted along the toe of the north breastwall/
wingwalls. 

61.2 (Embankment Erosion): Embankment erosion was in good condition. Minimal erosion was noted downstream of 
the bridge (see Photo 7).  

61.4 (Vegetation): The embankment vegetation was in good condition and consisted of trees and low growth.  

61.9 (Debris in Channel): Debris was in satisfactory condition. Large timber debris was noted against the NW face but 
was not restricting flow.

The inspection findings are based on an underwater inspection performed on April 4, 2013 of the Plymouth Line over 
the Montitiquot River in Plymouth, MA. The bridge consisted of a granite block arch with 4 wingwalls. The channel 
flowed from west to east with a moderate current (~1 knot) with a bottom condition of sandy gravel and medium to 
large rocks. The scope of the inspection involved visual and tactile inspection of bridge and channel components below 
the highwater mark, approximately one foot above the waterline at time of inspection .The item numbers refer to the 
MBTA Underwater Operation Team, Divers Activity Report, which is attached.
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RECOMMENDATIONS 
Repair missing mortar and monitor undermining. Perform regularly scheduled underwater inspections. 
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CHILDS ENGINEERING CORPORATION 

MBTA Bridge Inspection  

Introduction 

 The following report was prepared by Childs Engineering Corporation under an 
agreement with the Louis Berger Group, Inc.   As required by this agreement, Childs 
Engineering performed an underwater inspection on the submerged bridge components 
on the 13 MBTA bridges. The inspections were performed from June 29th to July 13th 
2011. The inspections were performed in accordance with NBI and FWH inspection 
standards for in-service bridges. 

 A team of engineer/ divers performed the underwater inspections according to 
current OSHA and ADC diving guidelines. Divers utilized SCUBA equipment for the 
underwater inspections. The underwater inspections included visual observation of all 
exposed, accessible components of the bridges or culverts and/or abutments and piers 
as well as exposed pilings on pile supported structures.   

Concrete structures were checked for soundness by regularly striking with a 
chipping hammer. Timber members received a close visual inspection and when 
appropriate were probed with a pick to determine internal conditions. Exposed portions 
of all underwater fasteners were inspected and any deficiencies were noted. Steel 
structures were cleaned at regular intervals to allow close visual inspection. When 
deemed appropriate steel thickness measurements were taken with an ultrasonic 
thickness gauge. The river bottom immediately adjacent to the inspected structures was 
probed to determine relative soil density and visually inspected for undermining and 
scour. The river channels were inspected for drift, scour, aggradation, bank erosion and 
vegetation. Photos were taken above and below the existing waterline to document 
conditions and logged in a weather proof field book along with conditions notes.   
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CHILDS ENGINEERING CORPORATION 

MBTA Bridge Inspection 

Bridge No. B-21-042 

Observed Conditions 

The original structure is reported to have been built in 1895, and then reconstructed in 
1994. The bridge is located in Braintree, Massachusetts at mile marker 11.981 and is 
used as part of the MBTA Old Colony Middleboro Branch Line crossing the Monatiquot 
River in a north to south direction. The bridge is composed of two abutments and two 
piers supporting a single set of tracks. The abutments and piers are composed of 
multiple courses of mortar field stone with one to two courses of a granite block cap 
(see photos 1-2). The modifications made in 1994 include new cast-in-place concrete 
noses added to the upstream end of each pier, new cast-in place concrete back walls 
constructed for the abutments, and the granite blocks and field stones were re-pointed. 
Observed deficiencies and soundings are shown on drawing X-108. 

Assessment 

The abutments and piers are generally in good condition. The mortared field stone 
joints, although re-pointed in 1994, are in fair to poor condition. The field stone of the 
north and south abutments and wingwalls has numerous missing, loose and cracked 
joints with vegetation growth in the joints (see photo 3). The granite block joints on the 
abutments have minor mortar loss. The corrugated drain pipe on the south abutment 
has a 2 foot long corrosion hole in the bottom of the pipe. This condition has caused the 
pipe to become undermined. Erosion of the surrounding material continues (see photo 
4).  

The north and south faces of Piers 1 and 2 have numerous missing, loose and cracked 
joints in the field stone base courses. The majority of these joints are deteriorated and 
separated allowing the chink stones to become loose and dislodge (see photo 5-7). At 
Pier 2 there is a minor crack in the granite block cap along the north face. The crack 
runs diagonally between beams B and C and is 10” long. The southwest side of Pier 1 
has a 6 foot long section of failed mortar with loose/missing chink stones (see photo 
8).The east ends of the piers have vegetation growth between the granite blocks.  

The channel and channel protection are in satisfactory condition with no signs of 
undermining or erosion. Piers 1 and 2 have minor scour along the pier faces. This 
condition is consistent with a previous report dated July 2005. A debris pile was 
observed between Piers 1 and 2 on the west side of the bridge (see photo 9). The river 
bed is composed of silt, sand and gravel with some stones.  
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Recommendations 

The voids and the loose, missing, cracked mortar joints of the abutments, wingwalls, 
and piers should be repaired to prevent further deterioration. These areas can be 
repaired by chipping away at the deteriorated mortar, cleaning and repointing.  The 
corrugated drain pipe should be repaired to prevent further fill material loss from behind 
the abutment. The pipe can be sleeved and the voids filled with a non-shrink grout. The 
vegetation and undergrowth on the abutments should be removed to prevent further 
deterioration and separation of the mortar joints. The debris pile should be removed and 
riprap should be placed along the pier faces to prevent further scouring along the pier 
faces. 

 

 

 

Photo 1- Overall, west end of piers  
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Photo 2- Overall, looking downstream  

 

 

Photo 3-North abutment loose/missing mortar and chink stones with vegetation growth  
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Photo 4- South abutment, corroded and undermined the drainage pipe. 

 

 

Photo 5- Pier 1, North face, failed and missing mortar  

 

 

4 



CHILDS ENGINEERING CORPORATION 

MBTA Bridge Inspection  

 

Photo 6- Pier 2, south face, failed and missing mortar  

 

 

Photo 7- Pier 2, east end  
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Photo 8- Pier 1, southwest side, 6’ L x 14” D section of missing mortar and loose chink 
stones  

 

 

Photo 9- Debris pile between Piers 
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