CONNONWEALTH OF MASSACHUSETTS |

BRIDGE RATING PROGRAM
ROUTE 6 OVER WEWEANTIC RIVER

Marion = \Wareham
M=-5=-1= W-6= 13
Maintenance No. O35 - 724 - 000

Dept. Ref. No. B96

Louis Berger & Associates,'lnic.
Wellesley, Mlassachusetts

January ; 1980




CONIVIONWEALTH OF VIASSACHUSETTS

BRIDGE RATING PROGRAM
ROUTE 6 OVER WEWEANTIC RIVER

Marion - \Wareham

M=-5-1= W-=-6=13
Maintenance No. 035 - 724 - 000

| Dept. Ref. Nlo. 896

Louis Berger & Associates, Inc.
Wellesley, Milassachusetts

January , 1980




MASSACHUSETTS BRIDGE RATING
ROUTE 6 OVER WEWEANTIC RIVER
MARION - WAREHAM
M-5-1=W-6-13
MAINTENANCE NO. 035-724-000

DEPT. REF. NO. 896

Louis Berger & Associates, Inc.



INDEX

Page
SUMMARY OF BRIDGE RATING 1
BREAKDOWN OF BRIDGE RATING 2
LOCUS. 3
DESCRIPTION OF BRIDGE 4
RATING ANALYSIS ASSUMPTIONS AND CRITERIA 6
RECOMMENDATIONS | 8
AVAILABLE PLANS AND FIELD INSPECTION REPORTS 9
TRUCK LOADINGS USED FOR BRIDGE RATINGS 10

APPENDICES
Appendix A - Department Field Inspection Reports
Appendix B - Photos

Appendix C - Computation Sheets

Marion-Wareham
M-5-1=W-6-13

896



Massachusetts Bridge Rating
SUMMARY SHEET
Town - City Location Bridge No.
Mar ion-Wareham Route 6 over M-5-1=W-6~13
Weweantic River
RATING VEHICLE
H-TRUCK | TYPE-3 |TYPE-3S2
INVENTORY|
RATING 20.7T 22.77T 23.8T
OPERATING
RATING 31.5T 53.6T 77.5T
DATE OF RATING __Japuary 1980
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BREAKDOWN OF BRIDGE RATING

Jown-City Location Bridge No Maintenance No
Marion-Wareham Route 6 over M-5-1=W-6-13 035~724-000

Weweantic River

- BRIDGE INVENTORY RATING (TONS) OPERATING RATING (TONS)

COMPONENT| .15 TYPE 3 |TYPE 3S2 H-15 TYPE 3 | TYPE 352

ORI{GINAL BRIDGE |[(1929)

Concrete Deck 20.7T 37.9T 59.3T 36.0T 66.07 103.37T

REINFORCED| CONCRETE BEAMS - POSITIVE MOMENT

At Spans 34.67 40.37 65.77 59.67 69.67 113.27

REINFORCED| CONCRETE BEAMS - NEGATLVE MOMENT

At Pier 21.57T 22.77T 23.8T 69.9T 73.97T 77.57T

1

! ' REINFORCED CONCHETE BEAMS - SHEAR

At Spans 40.97T 44,57 55.47T 88.6T 96.5T 120.0T

BREIDGE WIDENIN@ (1957)

Concrete Deck 21.87T 39.37T 61.67 31.57T 56.97 89.0T
Interior

Steel Stringers| 29.5T 34.7T 41.6T 48,57 53.9T 80.2T
Fascia

Stesl Stringer 40.5T 47.67 67.1T 45.5T 53.67 79.2T

larion-Wareham
M=-5-1=W-6-13
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DESCRIPTION OF BRIDGE

Town Location Bridge No.
Marion-Wareham Route 6 over Weweantic River M-5-1=W-6-13
DATE OF CONSTRUCTION: Original bridge: 1929

Bridge widening: 1957
PRESENT POSTED LOADING: Not posted
SPEED LIMIT ON BRIDGE: Not posted
BRIDGE TYPE: Original bridge: 2 spans, continuous

reinforced concrete T-beams

Bridge widening: 2 spans, continuous
steel stringer with reinforced concrete
deck slab, non composite design

SKEW: None

SPAN: ' 2 spans (53'-0", 53'-0") center to center
of bearings

WIDTH OF BRIDGE DECK: 58'-6" out to out

ROADWAY SURFACE: 2%" Bituminous Concrete pavement

ROADWAY WIDTH: 44 ft. curb to curb

CURBS: 10" reveal

SIDEWALK/WALKWAY: 2 sidewalks 5'-7" wide

BRIDGE RAILING: Steel bridge railing, Type B

APPROACH RAILING: Concrete posts with two steel cables

SUPERSTRUCTURE: Original bridge: reinforced concrete

slab over 6 reinforced concrete beams.

Bridge widening: reinforced concrete
slab over 4 steel stringers

MODIFICATIONS TO
SUPERSTRUCTURE : None

Marion-Wareham
M-5-1=W-6-13
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SUBSTRUCTURE:

MODIFICATIONS TO
SUBSTRUCTURE:

DETERIORATION OF
ROADWAY - SURFACE:

DETERIORATION OF

DETERIORATION OF
BRIDGE RAILINGS:

DETERIORATION OF

APPROACH RAILING:

DETERIORATION OF
SUPERSTRUCTURE:

DETERIORATION OF
SUBSTRUCTURE:

Marion-Wareham
M-5-1=W-6-13

896

WALKWAYS:

Concrete Masonry abutments supported on
pile foundation.

Stone Ashlar Masonry pier, founded on
spread footing.

None.

Transverse contraction cracks and bumps
at abutments.

Minor spalling of concrete
None.

Broken steel cable at northeast end post

Local heavy spalling of concrete in
original bridge interior beams. Exposed
reinforcing steel heavily corroded. Many
cracks exist in the reinforced concrete
diaphragms of the original bridge.
Deposits of roadway chemicals on the
north fascia beam indicates leakage from
walkway and slab construction joints.

Crack in concrete of the East Abutment.

page 5



RATING ANALYSIS ASSUMPTIONS AND CRITERIA

Based on the review of bridge construction plans, Department

inspection reports and site visits by Louis Berger personnel, the

following stresses were used for rating purposes:

INVENTORY

1. Concrete
Concrete Ultimate Strength

Ext., 1957 f'c = 3000 psi
Orig. 1929 (Mix 1:2:4) f'c = 2000 psi
Allowable Compr. Stress in
Concrete
Ext. fe = .40 £f'c =
Orig. fc = .40 £f'c =
Allowable Shear Stress in
Concrete
Ext. Ve = .03 £f'c =
Orig. Ve = .03 f'c =

2. Reinforcing Steel

i Allowable Tensile Stress

in Reinf. Steel

Ext' ) — 3
orig.) fs = 18,000 psi
3. Structural Steel
Minimum Yield Point Fy = 33,000 psi
Allowable Tensile Stress Fb = 18,150 psi

Allowable Compressive
Stress Fb = 18,150 psi

Allowable Shear Stress in
Web of Stringer Fv = 11,000 psi

The bridge substructure was in fair

OPERATING
f'c = 3000 psi
f'c = 2000 psi

1200 psi fc
800 psi fc

90 psi vc
60 psi Ve

fs

Fy
Fb

Fb

Fv

condition and

not considered critical for the rating of this bridge.

The inventory and operating capacities of the bridge were rated

in accordance with the provisions of the 1974 edition of the "Manual

for Maintenance Inspection of Bridges" by AASHTO and MDPW Rating

Guidelines.

Marion—-Wareham
M-5-1=W-6-13

896

= ,55 f'c = 1650 psi
= ,55 f'c = 1100 psi
= .05 f'c = 150 psi
= ,05 f'c = 100 psi
= 25,000 psi

= 33,000 psi

= 24,750 psi

= 24,750 psi

= 15,000 psi
therefore was

page 6



The live load used in establishing the ratings was the standard
AASHTO H loading and the Type 3 and 3S2 units shown in Plate 15
(page 59) of the above referenced AASHTO manual. As per M.D.P.W.
Bridge Rating Guidelines, the Lane Loading effect was not considered
in the rating for the standard AASHTO H loading. For both inventory
and operating analysis the live load distribution used was according

to AASHTO 1977.

Marion-Wareham
M-5-1=W-6-13
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RECOMMENDATIONS

In our opinion the bridge will perform well under the rated
live load for an indeterminable number of years.

The damaged portions of concrete in original bridge beams should
be repaired with epoxy mortar after a thorough cleaning of the exposed
reinforcing steel.

The lack of proper corrective repairs could result in a'relatively
early failure of the original bridge superstructure and ultimate re-
placement of a major portion of the bridge, which otherwise was found

to be in good condition.

Marion-Wareham
M~-5-1=W-6-13
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AVAILABLE PLANS AND FIELD INSPECTION REPORTS

The following plans and field inspection reports were made avail-
able to Louis Berger & Associates, Inc. for use in determining the live
load rating of the bridge:

1. The Commonwealth of Massachusetts
Proposed Bridge Marion-Wareham
Station 0+01.00 (Wareham) over Weweantic River
Department of Public Works
State House, Boston, Mass. February 1929

2. The Commonwealth of Massachusetts
Proposed Bridge Widening
Marion-Wareham
Route 6 over Weweantic River
Office of Department of Public Works
100 Nashua Street Boston, Mass. Nov. 1956

3. Massachusetts Department of Public Works
Structure Inventory and Appraisal
Bridge No. M-5-1=W-6-13
Bridge Mnt. No. 035-724-000
(see Appendix A)

4. Massachusetts Department of Public Works
Structures Inspection Field Report
Plan No. W-6-13, M-5-1
Structures Maint. No. 035-724-000
Dated June 15, 1977
(see Appendix A)

Marion-Wareham
M=-5-1=W-6-13
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Massachusetts Bridge Rating

TRUCK LOADINGS

TOTAL WEIGHT
I5 TONS

TOTAL WEIGHT

23 TONS
{
Ll TOTAL WEIGHT
36 TONS
‘4T . 8T: .'BT . 8T, l'8T
" ot la L 22 4]
& T I
TYPE 3-S2
Marion-Wareham
M-5-1=W-6-13
Page 10
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Appendix A

Department Field Inspection Report



STRUCTURE INVENTORY AND APPRAISAL

HMD-738 REV. 6/4/T71

BRIDGE NO. M=5~-1=W~6-~13 BRIDGE MNT. NO. 035-724-000 PAGE |
. B ‘ ITEM CARD CONTROL CAR
IDENTIFICATION o cooe | NO- | numeeR oo
| Stote Mass.
2 Highway District 7 -
3 County Plymouth 4 ci¥/Town Marion-Wareham
5 Inventory Route Wareham Street Principal O Other O
6 Features Intersecled Weweantic River
7 _ Facility Carried by Structura  Wareham Street
8 Structure No. 035-724-000 | of
9 Locaotion NA
10 Unlimited
1 ! Milepoini 41.35
2 Road Section No. 153
13 Defense Bridae Letter
14 Defense Milspoint 9.78
15 Defense Section Length 4.3
16 _Latitude 410 44,3
17 Longitude 700 44.8'
18 Physical Vulnerobility Concrete Girder
{9 Bypass Detour Length 7-miles .
20 . Toll' Bridge On Tolf Read O On Fres Road X
21 Custodian MDPW
22 Owmer MDPW
23 F.A.P. No. - *i.
CLASSIFICATION -~ . BY ' DATE
124 Fed. Aid Systam 05 Transfer of Data
’ Maintenance Inspeciion
425 Administrative 1 Condition_Analysis
. ~{Appraisal
26 _Functional 04 Cost Estimate
‘ ) Gansral Review
STRUCTURAL -DATA ‘ CODE
27 Yeor Buiit 1929 Reconst. 1957 43  Structure Typs -Main Conc.T-Bgal
28 Laneson Str. 4 Under O 44 Approach NA
29 ADT on Str. 540020 Year 69 45 No. of Spans-Main 2
31 Dssign Load H20 , 7 46 “Approach - NA
‘132 Appr. Rdwy Width w/sh'ld 44’ 47 NA
33 Br.Medion @ Nona 0O Open [ Closed 48 Max. Spon Length 49 {t.
‘134 srew (° . © 49 Structura Length 109 ft.
35 Structure Flored OYes & No 50 Sidewalk Rt. 5.6 fi. . 5.6
35 51 Br. Roadway {curb-curb) 44 ft.
\37 52 Dack Width (out-out) 58.8  ft.
28 Naovigation Coniroi O Yes ™ No. 53 Ver. Clearance over Deck Unlimiteg
133 Vertical NA f1. 54 Under Clearonce - Vertical NA ft
40 Horizonial NA ft. 55 Loferal— Right NA .
ta1__ No posting req'd. 56 Loft NA .
42 Type Service H=P/WW I“"] 57 VWearing Surfoce Asphalt



BRIDGE NO._M-5-1=W-6-13 BRIDGE NNT. NO.

035-724-000

PAGE

CONDITION MATERIAL CONDITION ANALYSIS

RATING
(9-0)

JITEM
NO.

CARD CONTROL

NUMBER

Deck

Superstructure

813 |8

Subsiructure

)]

Chonnel & Channel Protection

Culvert & Retaining -Walls

Estimoted Remaining Life L5 years 65 Aporoach Alignment

2GR

Oparating Roting X 66 Inventory Rating

N\l%Oﬁ)\l\l\l

APPRAISAL DEFICIENCIES

RATING
(9-0)

Structural Condition

Deck Geometry

Underciearances- Vert. 8 Laterol

Safe Load Copacity

\Waterway Adequacy

NIT31818|1]

Approach Roadway Alignment

G)(IJN%OOO’\

PROPOSED IMPROVEMENTS

Year Needed Completed Describe (Item 75)

Type of Service

Type of Work

Improvement Length ft

Design Loading - lm"‘

Roodway Width f1.

Number of Laonss 82 Prop. Rdwy Imprv.— Year

Sld|d|Hda ot [d

ADT - 81 Year =S} -~ Type

COST OF IMPROVEMENTS - g4 .+ __,__ ,000.

REMARKS




MASSACHUSETTS DIPARTMENT OF PUBLIC WORKS
STRUCTURES INSPECTION FIELD REFORT
CITY —TCwn CIST. | BRIDGE 9 AN NO. STRUCTURES MAINT, NO.
Wereham=ilarion 7 | Weba13,M=5-1 035-724~CCC
_c;w.\m STRUCTURE TYPE .C. Tee Bezam INSPECTOR  Guimares
Flymouth Widening--Steel Stringer Sandonato
FEDERAL AID SYSTEM AUTO RTE. NO. — STREET NAME CROSSING * OVER T UNDER
F,A.P. 035 U.S. Weweantic River
YEAR BUILT YEA REBUldT OWNER State FLD. BOOK NO. PHOTOS TOTAL NO. SHEETS DATE iNSP.
1929 1957 Hwy. Deot. 6/15/77
BRIDGE ELEMENT
RATING REMARKS
DECK
I. Wearing Surface 7 Note: Same as report 6/15/76
2. Deck — Structural Condition 7
3. Curbs 7 except as noted,
4. Median N/A
5. Sidewalks 7
6. Parapet
7. Railing [ 7.) Heavy collision to NE rubble
8. Drains 7 ‘
9. Lighting Standards N masonry end post. 5C%of
10, Utilities 8
I, Expansion Joints or Devices 8 blocks are loose from collision,
conoition raTiNe  DECK | 58 7
SUPERSTRUCTURE
I. Beuring Devices v
2. Stringers - 2a. Diaphrams ~ & |
3. Girder or Beams A
4. Floor Beams N/
5. Trusses — General N /L
— Portals ;._;r/A
— Bracing A
6. Machinery (Movable Spans) A
7. Rivets or Boits YN
8. Woaeids — Cracks ~
9. Concrete Cracking A
10. Collision Damage s/
i1, Deflection Uader Load - 2
2. Alignment of Members -
3. Vibraticns Under Load s ]
2l
57 | L 7

¢ 22 YRecendmg & C oding Guide
wtrons Bridges = July 19727,

NOTE: foncicn Ratngs are o be obraines ¢

for (ne Structure Inn Loy and Ap




PAGE 2.

Condition Rating
SUBSTRUCTURE 60

’ BRlDGﬁE ELEMENT REMARKS
. RaTiiG
SUBSTRUCTURE
I. Abutments — Wings 6
— Backwall 7
— Brestwall 6
— Footing )
— Piles X
— Erosion g
— Settlement 7
2. Piers or Bents — Caps 7
— Column 7
— Web N/
— Footing X
— Piles X
— Scour 2
— Settlement 8
3. Pile Bents . N/4
4, Concrete Cracking or Spalling 6
5. Debris on Seats 6
6. Collision Damage N/A
7. Adequacy — Hydraulically 8

oy

HANNEL & CHANNEL PROTECTION

|. Channel Scour o
2. Embankment Erosion 3
3, Drift S
4, Debris S
5. VYegetation S
6. Channel Change <
7. Fender System N/A
8. Spur Dikes & Jefties N/
9. Rip Rap g
{0. Adequacy 2
Condition Rating
CHANNEL & CHANNELl §1
PROTECTION 8
CULVERT & RETAINING wwAlLls
|. Barrel — Fioor 2 /h '
—- Walls T
— Roof
2. Headwall
3 Cutoff Wall T
4, Adegaacy _______j
15 Debris ; ‘
o Drifr R
Condition Rating )
CULVERT & RETAIMING | 62 N/
WALL




PAGE 3

DLNA
LV

4INING LIFE (YRS.).

Based on Insnsotors Structural

Condition of Structure,

15 YISe
64 | OPERATING RATING
Record if Availskle ( Tons ) unknown
65| APPROACH ALIGNMENT 36 | TRAFFIC SAFETY FEATURES
I. Alignment 8
) ' BRIDGE RAILING
2. Approach Slab X : S
3. .Relief Joints N /A
4. Approach — Guardrail 7 TRANSITIONS 0
— Sidewalks 7
— Pavement 4 APPROACH GUARDRAIL 0
-fCurbing -
— nkmen
Emba "z APPROACH GUARDRAIL TERMINAL| o
APPROACH fﬁé‘ﬂﬁem 65 | | 7
66 | INVEMTORY RATIN | POSTED LOADING
Record if Available ( Tons ) AlPosted Loading (Tons)
unknown {8 Single Loading (Tons) N/4 saknewn
not nos
2. Legibility ! N /8
3. Visibility N/A

ot
D
Q.

In rating the condition of
o Good — The item is in

o Fair — Tha item is. sHi

in need cf miner recairs.

!evel

pe:
t s in rszd of major

R - . .
o («mh:af—~ ine item is

o Pr*or—- The item is perto
e

CONVYERSION METHOD

bridge elements four ratings will be used. These are:
new cr good cendition with no repairs necessary.
| performing the funciion for which it was infenced, but is

rming the fuasticn for which it is intended, at the minimum

or whick i+ was

intenuad. Immediate replacemer
2. Corrsiztion Batwesn Adicz-lval Corditian and Numerical Coandition Rating
Adisaeival Tandi-isg Mimeriz:! Condition Rating
o ] o :
Zooa  or  Nore 8 sng 9
Fair or  Siight 6 and 7
e .
Pocr or  Miodarate 3, 4 and 5
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LIST OF PHOTOGRAPHS

1. Westerly Approach

2. Easterly Approach

3. South Bridge Railing

4. North Bridge Railing

5. North Elevation

6. South Elevation

7. West Abutment from South
8. West Abutment from North
9. Bridge Pier from South
10. Bridge Pier from North
11. East Abutment from North
12. East Abutment from South

13. Detail of bridge thermal contraction crack in pavement
at the east abutment

Marion-Wareham
M-5-1=W-6-13
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Appendix C

Computation Sheets




COMPUTATION SHEETS

Index

Bridge Sketches

First Computation - Original Bridge

Dead Load Moments and Shears
Live Load Moments
Live Load Shears

Moment and Shear
Capacities of Interior Beam

Rating of Interior Beam for Moment
Rating of Interior Beam for Shear
Deck Slab Computations
Rating of Bridge Deck Slab

First Computation - Bridge Widening
Deck Slab Computations

Rating of Bridge Deck Slab

Second Computation - Original Bridge

Deck Slab Computations
Rating of Bridge Deck Slab
Second Computation - Bridge Widening
Deck Slab Computations
Rating of Bridge Deck Slab
Second Computation - Original Bridge
Moment capacities of Interior Beams
Moment Influence Lines and
Wheel Live Load Moments
Marion-Wareham
M-5-1=W-6-13

896

Sheet

10

14

15

17

19

20

22

23

24

25

26

27

30




Interior Beam
Dead Load and Live Load Moments

Interior Beam
Dead Load and Live Load Shears

Shear Capacities of Interior Beam
Rating of Interior Beam for Moment and Shear

Bridge ‘Widening

M.D.P.W. Computer Program
#125 (Beam) Input Data

Program #125 Computer Input Sheets
Program #125 Bending Moment Influence Lines

Program #125 Interior Steel Stringer Rating
for Type H Loading :

Program #125 Interior Steel Stringer RatingA

for Type 3 Loading

Program #125 Interior Steel Stringer Rating
for Type 352 Loading

Program #125 Fascia Steel Stringer Ratings
for Type H, 3 and 352 Loading

Marion-Wareham

M-5

896

~1=W-6-13

Sheet

32

34
36

37

38
41

45
53
68
76

86
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