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SUMMARY OF BRIDGE RATING

TOWN/CITY: PITTSFIELD BRIDGE NO.:  P-10-002
CARRIES: HOLMES ROAD OVER: HOUSATONIC RAILROAD
STRUCTURE NO.:  P10002-0DY-DOT-634 BIN NO.: 0DY

RATINGS (TONS)

LOAD FACTOR RATINGS FOR LOAD POSTING PURPOSES
LOAD RATINGS IN ENGLISH TONS

VEHICLE TYPE INVENTORY OPERATING

H20 0.0 0.0
TYPE 3 0.0 0.0
TYPE 3S2 0.0 0.0
HS20 0.0 0.0
SU4 0.0 0.0
SuUs 0.0 0.0
SuU6 0.0 0.0
SuU7 0.0 0.0
EV2 - 0.0
EV3 - 0.0

MS18 LOAD FACTOR RATINGS IN METRIC TONS
PROVIDED IN COMPLIANCE WITH THE DECEMBER 1995

FHWA NBIS CODING GUIDE
INVENTORY OPERATING
Item 66 MS Equivalent Item 64 MS Equivalent
0.0 MS0.0 0.0 MS0.0
B?\ﬁs-}lhd%,;\ A posting re_commendation has been made based on the
CiviL results of this Rating Report. This recommendation is
contained in the "Memorandum to the NBIS File” for this
bridge, dated
rhA-\
/6 /2019

Consultant P.E. Stamp State Bridge Engineer Date
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BREAKDOWN OF BRIDGE RATING

TOWN/CITY: PITTSFIELD BRIDGE NO.: P-10-002
CARRIES: HOLMES ROAD OVER: HOUSATONIC RAILROAD
STRUCTURE NO.:  P10002-0DY-DOT-634 BIN NO.: 0DY
INVENTORY RATING BY OPERATING RATING BY
BRIDGE COMPONENT LOAD FACTOR METHOD LOAD FACTOR METHOD
( ENGLISH TONS ) ( ENGLISH TONS)
H20 TYPE 3 |TYPE 352} HS20 H20 TYPE 3 |TYPE 3S2] HS20
BEAMS B1
FLEXURAL STRENGTH 35.2 39.4 523 41.8 58.7 65.8 87.4 97.5
MOMENT AT MID-SPAN
BEAMS B1
SHEAR STRENGTH 47.3 47.6 70.1 56.1 77.3 79.3 115.5 92.1
AT CRITICAL SHEAR LOC.
BEAMS B1
SERVICEABILITY CONC. 31.3 35.0 46.9 37.2 - - - -
TENSION AT MID-SPAN
BEAMS B2
FLEXURAL STRENGTH 36.6 41.0 54.4 43.5 61.1 68.4 90.8 72.6
MOMENT AT MID-SPAN
BEAMS B2
SHEAR STRENGTH 48.3 48.2 69.6 57.1 79.0 80.4 116.2 94.1
AT CRITICAL SHEAR LOC.
BEAMS B2
SERVICEABILITY CONC. 334 37.4 50.0 39.7 - - - -
TENSION AT MID-SPAN
BEAMS B3
FLEXURAL STRENGTH 32.5 36.4 48.3 38.6 54.2 60.8 80.7 64.5
MOMENT AT MID-SPAN
BEAMS B3
SHEAR STRENGTH 48.3 48.2 71.6 57.3 79.0 80.4 117.9 94.1
AT CRITICAL SHEAR LOC.
BEAMS B3

SERVICEABILITY CONC. 29.2 32.8 43.8 34.8 - - -
TENSION AT MID-SPAN

Note:
e Midspan refers to locations from 0.40L to 0.60L
e See Appendix D for locations of critical shear
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BREAKDOWN OF BRIDGE RATING (CONTINUED)

TOWN/CITY: PITTSFIELD BRIDGE NO.: P-10-002
CARRIES: HOLMES ROAD OVER: HOUSATONIC RAILROAD
STRUCTURE NO.: P10002-0DY-DOT-634 BIN NO.: oDY
INVENTORY RATING BY OPERATING RATING BY
BRIDGE COMPONENT LOAD FACTOR METHOD LOAD FACTOR METHOD
( ENGLISH TONS ) ( ENGLISH TONS )
H20 TYPE 3 |TYPE 3S2} HS20 H20 TYPE 3 | TYPE 3S2] HS20
BEAMS B4
FLEXURAL STRENGTH 26.8 30.0 40.0 31.9 44.8 50.2 66.7 53.2
MOMENT AT MID-SPAN
BEAMS B4
SHEAR STRENGTH 483 | 482 | 716 | 573 | 79.0 | 804 | 1179 | 94.1
AT CRITICAL SHEAR LOC.
BEAMS B4
SERVICEABILITY CONC. | 235 | 263 | 353 | 279 - - i -
TENSION AT MID-SPAN
BEAMS B5
FLEXURAL STRENGTH | 454 | 508 | 682 | 539 | 757 | 849 | 1139 | 90.1
MOMENT AT MID-SPAN
BEAMS B5
SHEAR STRENGTH 52.3 50.8 74.9 62.0 85.6 84.6 125.1 101.9
AT CRITICAL SHEAR LOC.
BEAMS B5
SERVICEABILITY CONC. | 448 | 502 | 66.7 | 53.3 - - - -
TENSION AT MID-SPAN
BEAMS B6
FLEXURAL STRENGTH 40.3 45.2 59.9 48.0 67.4 75.5 100.1 80.1
MOMENT AT MID-SPAN
BEAMS B6
SHEAR STRENGTH 483 | 482 | 716 | 573 | 789 | 804 | 1179 | 94.1
AT CRITICAL SHEAR LOC.
BEAMS B6
SERVICEABILITY CONC. | 30.0 | 33.6 | 450 | 357 - - - -
TENSION AT MID-SPAN

Note:

e Midspan refers to locations from 0.40L to 0.60L
e See Appendix D for locations of critical shear
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BREAKDOWN OF BRIDGE RATING (CONTINUED)

TOWN/CITY: PITTSFIELD BRIDGE NO.:  P-10-002
CARRIES: HOLMES ROAD OVER: HOUSATONIC RAILROAD
STRUCTURE NO.:  P10002-0DY-DOT-634 BIN NO.: 0DY
INVENTORY RATING BY OPERATING RATING BY
BRIDGE COMPONENT LOAD FACTOR METHOD LOAD FACTOR METHOD
( ENGLISH TONS ) ( ENGLISH TONS )
H20 | TYPE3 |TYPE 352] HS20
BEAMS B7
FLEXURAL STRENGTH
MOMENT AT MID-SPAN
BEAMS B7

SHEAR STRENGTH
AT CRITICAL SHEAR LOC.
BEAMS B7
SERVICEABILITY CONC.
TENSION AT MID-SPAN
BEAMS B8
FLEXURAL STRENGTH 454 | 50.8 67.3 539 | 757 849 | 1123 | 90.1
MOMENT AT MID-SPAN
BEAMS B8
SHEAR STRENGTH 52.3 50.8 74.9 62.0 85.6 84.6 | 125.1 | 101.9
AT CRITICAL SHEAR LOC.
BEAMS B8
SERVICEABILITY CONC. 453 50.6 66.7 53.5 - - - -
TENSION AT MID-SPAN
BEAMS B9
FLEXURAL STRENGTH 23.7 | 265 353 28.1 39.5 443 59.0 47.0
MOMENT AT MID-SPAN
BEAMS B9
SHEAR STRENGTH 48.3 48.2 71.6 57.3 79.0 80.4 | 117.9 | 94.1
AT CRITICAL SHEAR LOC.
BEAMS B9
SERVICEABILITY CONC. 20.2 22.6 30.4 24.0 - - - -
TENSION AT MID-SPAN
Note:
e Midspan refers to locations from 0.40L to 0.60L
e See Appendix D for locations of critical shear
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BREAKDOWN OF BRIDGE RATING (CONTINUED)

TOWN/CITY: PITTSFIELD BRIDGE NO.: P-10-002
CARRIES: HOLMES ROAD OVER: HOUSATONIC RAILROAD
STRUCTURE NO.: P10002-0DY-DOT-634 BIN NO.: 0DY
INVENTORY RATING BY OPERATING RATING BY
BRIDGE COMPONENT LOAD FACTOR METHOD LOAD FACTOR METHOD
( ENGLISH TONS ) ENGLISH TONS)

H20 TYPE 3 |[TYPE 352} HS20 H20 TYPE 3 |TYPE 3S2} HS20

BEAMS B10
FLEXURAL STRENGTH 57.7 64.6 85.6 58.6 963 | 1079 | 143.0 | 114.6

MOMENT AT MID-SPAN

BEAMS B10
SHEAR STRENGTH 73.6 78.4 108.9 | 87.0 | 120.5 | 131.0 | 179.0 | 143.3

AT CRITICAL SHEAR LOC.

BEAMS B10
SERVICEABILITY CONC. 524 58.7 78.2 62.3 - - - -
TENSION AT MID-SPAN

Note:
e Midspan refers to locations from 0.40L to 0.60L

e See Appendix D for locations of critical shear



BREAKDOWN OF BRIDGE RATING (CONT’D)

TOWN/CITY: PITTSFIELD BRIDGE NO.: P-10-002
CARRIES: HOLMES ROAD OVER: HOUSATONIC RAILROAD
STRUCTURE NO.: P10002-0DY-DOT-634 BIN NO.: oDY
INVENTORY RATING BY OPERATING RATING BY
BRIDGE COMPONENT LOAD FACTOR METHOD LOAD FACTOR METHOD
( ENGLISH TONS ) ( ENGLISH TONS )

SU4 SuUS SU6 Su7 SU4 SuUS SU6 Su7

BEAMS Bl
FLEXURAL STRENGTH 37.8 39.4 39.5 40.4 63.1 65.7 66.0 67.5
MOMENT AT MID-SPAN

BEAMS Bl
SHEAR STRENGTH 47.1 47.2 54.6 56.6 78.5 78.5 90.2 93.8
AT CRITICAL SHEAR LOC.

BEAMS Bl
SERVICEABILITY CONC. | 33.6 35.0 35.2 359 - - - -
TENSION AT MID-SPAN

BEAMS B2
FLEXURAL STRENGTH 39.3 40.9 41.1 42.0 65.6 68.4 68.7 70.2
MOMENT AT MID-SPAN

BEAMS B2
SHEAR STRENGTH 479 | 48.0 55.8 577 1 79.6 | 79.9 92.1 95.6
AT CRITICAL SHEAR LOC.

BEAMS B2
SERVICEABILITY CONC. | 35.9 374 37.6 38.4 - - - -
TENSION AT MID-SPAN

BEAMS B3
FLEXURAL STRENGTH 34.9 36.4 36.5 37.3 583 60.7 61.0 62.3
MOMENT AT MID-SPAN

BEAMS B3
SHEAR STRENGTH 479 | 48.0 55.8 577 1 79.6 | 79.9 92.1 95.6
AT CRITICAL SHEAR LOC.

BEAMS B3
SERVICEABILITY CONC. | 314 32.7 329 33.6 - - - -
TENSION AT MID-SPAN

Note:
e Midspan refers to locations from 0.40L to 0.60L
e See Appendix D for locations of critical shear



solson
Highlight

solson
Highlight

solson
Highlight

solson
Highlight

solson
Highlight


BREAKDOWN OF BRIDGE RATING (CONTINUED)

TOWN/CITY: PITTSFIELD BRIDGE NO.:  P-10-002
CARRIES: HOLMES ROAD OVER: HOUSATONIC RAILROAD
STRUCTURE NO.: ~ P10002-0DY-DOT-634 BIN NO.: 0DY
INVENTORY RATING BY OPERATING RATING BY
BRIDGE COMPONENT LOAD FACTOR METHOD LOAD FACTOR METHOD
( ENGLISH TONS ) ENGLISH TONS )
Su4 | SUS SU6 Su7 | Su4 | Sus SU6 sU7
BEAMS B4

FLEXURAL STRENGTH 28.8 30.0 30.1 30.8 48.1 50.1 50.3 514
MOMENT AT MID-SPAN

BEAMS B4
SHEAR STRENGTH 47.9 48.0 55.8 57.7 97.6 79.9 92.1 95.6
AT CRITICAL SHEAR LOC.

BEAMS B4
SERVICEABILITY CONC. 25.2 26.3 26.4 26.9 - - - -
TENSION AT MID-SPAN

BEAMS B5
FLEXURAL STRENGTH 48.7 50.8 51.0 52.1 81.4 84.8 85.2 87.0
MOMENT AT MID-SPAN

BEAMS B35
SHEAR STRENGTH 50.5 51.2 60.0 61.8 84.0 85.3 99.1 102.5
AT CRITICAL SHEAR LOC.

BEAMS B5
SERVICEABILITY CONC. 48.1 50.2 50.4 51.5 - - - -
TENSION AT MID-SPAN

BEAM B6
FLEXURAL STRENGTH 43.3 45.1 453 46.3 72.4 75.4 75.7 77.4
MOMENT AT MID-SPAN

BEAM B6
SHEAR STRENGTH 47.9 48.0 55.8 57.7 79.6 79.9 92.1 95.6
AT CRITICAL SHEAR LOC.

BEAM B6
SERVICEABILITY CONC. 32.2 33.6 33.7 34.5 - - - -
TENSION AT MID-SPAN

Note:
e Midspan refers to locations from 0.40L to 0.60L
e See Appendix D for locations of critical shear
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BREAKDOWN OF BRIDGE RATING (CONTINUED)

TOWN/CITY: PITTSFIELD BRIDGE NO.: P-10-002
CARRIES: HOLMES ROAD OVER: HOUSATONIC RAILROAD
STRUCTURE NO.: P10002-0DY-DOT-634 BIN NO.: 0DY
INVENTORY RATING BY OPERATING RATING BY
BRIDGE COMPONENT LOAD FACTOR METHOD LOAD FACTOR METHOD
( ENGLISH TONS ) ( ENGLISH TONS )
SuU4 SuU7 SU4 Su7

BEAMS B7
FLEXURAL STRENGTH
MOMENT AT MID-SPAN
BEAMS B7
SHEAR STRENGTH
AT CRITICAL SHEAR LOC.
BEAMS B7
SERVICEABILITY CONC.
TENSION AT MID-SPAN
BEAMS BS§

FLEXURAL STRENGTH 48.7 50.8 51.0 52.1 81.4 84.8 85.2 87.0
MOMENT AT MID-SPAN
BEAMS B8

SHEAR STRENGTH 50.5 51.2 60.0 61.8 84.0 85.3 99.1 102.5
AT CRITICAL SHEAR LOC.
BEAMS BS§
SERVICEABILITY CONC. 48.7 50.5 51.0 52.4 - - - -
TENSION AT MID-SPAN
BEAM B9
FLEXURAL STRENGTH 25.4 26.5 26.6 27.2 42.4 44.2 44.4 45.4
MOMENT AT MID-SPAN
BEAM B9
SHEAR STRENGTH 47.9 48.0 55.8 57.7 79.6 79.9 92.1 95.6
AT CRITICAL SHEAR LOC.
BEAM B9
SERVICEABILITY CONC. 21.7 22.6 22.7 23.2 - - - -
TENSION AT MID-SPAN
Note:
e Midspan refers to locations from 0.40L to 0.60L
e See Appendix D for locations of critical shear
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BREAKDOWN OF BRIDGE RATING (CONTINUED)

TOWN/CITY: PITTSFIELD BRIDGE NO.: P-10-002
CARRIES: HOLMES ROAD OVER: HOUSATONIC RAILROAD
STRUCTURE NO.:  P10002-0DY-DOT-634 BIN NO.: 0DY
INVENTORY RATING BY OPERATING RATING BY
BRIDGE COMPONENT LOAD FACTOR METHOD LOAD FACTOR METHOD
( ENGLISH TONS ) ENGLISH TONS )
SuU4 SuUS SuU6 Su7 Su4 Sus SuU6 Su7
BEAMS B10
FLEXURAL STRENGTH 62.0 64.6 64.9 66.3 103.5 ] 107.8 | 108.3 | 110.7
MOMENT AT MID-SPAN
BEAMS B10
SHEAR STRENGTH 76.3 74.8 84.7 89.2 127.5 | 124.6 | 140.2 | 147.8
AT CRITICAL SHEAR LOC.
BEAMS B10
SERVICEABILITY CONC. 56.3 58.6 58.9 60.2 - - - -
TENSION AT MID-SPAN

Note:
e Midspan refers to locations from 0.40L to 0.60L
e See Appendix D for locations of critical shear




BREAKDOWN OF BRIDGE RATING (CONTINUED)

TOWN/CITY:
CARRIES:
STRUCTURE NO.:

PITTSFIELD
HOLMES ROAD
P10002-0DY-DOT-634

BRIDGE NO.:

OVER:
BIN NO.:

P-10-002
HOUSATONIC RAILROAD
0DY

BRIDGE COMPONENT

INVENTORY RATING BY
LOAD FACTOR METHOD
( ENGLISH TONS )

OPERATING RATING BY
LOAD FACTOR METHOD
( ENGLISH TONS )

EV2 EV3

EV2 EV3

BEAMS B1
FLEXURAL STRENGTH
MOMENT AT MID-SPAN

65.9 4.6

BEAMS B1
SHEAR STRENGTH

AT CRITICAL SHEAR LOC.

87.8 87.0

BEAMS B1
SERVICEABILITY CONC.
TENSION AT MID-SPAN

BEAMS B2
FLEXURAL STRENGTH
MOMENT AT MID-SPAN

68.5 67.2

BEAMS B2
SHEAR STRENGTH

AT CRITICAL SHEAR LOC.

86.6 88.9

BEAMS B2
SERVICEABILITY CONC.
TENSION AT MID-SPAN

BEAMS B3
FLEXURAL STRENGTH
MOMENT AT MID-SPAN

60.9 59.6

BEAMS B3
SHEAR STRENGTH

AT CRITICAL SHEAR LOC.

86.6 88.9

BEAMS B3
SERVICEABILITY CONC.
TENSION AT MID-SPAN

Note:

e Midspan refers to locations from 0.40L to 0.60L
e See Appendix D for locations of critical shear
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BREAKDOWN OF BRIDGE RATING (CONTINUED)

TOWN/CITY: PITTSFIELD BRIDGE NO.: P-10-002

CARRIES: HOLMES ROAD OVER: HOUSATONIC RAILROAD

STRUCTURE NO.:  P10002-0DY-DOT-634 BIN NO.: 0DY

INVENTORY RATING BY OPERATING RATING BY
BRIDGE COMPONENT LOAD FACTOR METHOD LOAD FACTOR METHOD
( ENGLISH TONS ) ( ENGLISH TONS)

EV2 EV3 EV2 EV3

BEAMS B4
FLEXURAL STRENGTH - - 50.3 49.2
MOMENT AT MID-SPAN

BEAMS B4
SHEAR STRENGTH - - 86.6 88.9
AT CRITICAL SHEAR LOC.

BEAMS B4
SERVICEABILITY CONC. - - - -
TENSION AT MID-SPAN

BEAMS B5
FLEXURAL STRENGTH - - 85.2 83.3
MOMENT AT MID-SPAN

BEAMS B5
SHEAR STRENGTH - - 93.8 93.0

AT CRITICAL SHEAR LOC.

BEAMS B35
SERVICEABILITY CONC. - - - -
TENSION AT MID-SPAN

BEAM B6
FLEXURAL STRENGTH - - 75.5 74.0
MOMENT AT MID-SPAN

BEAM B6
SHEAR STRENGTH - - 86.6 88.9
AT CRITICAL SHEAR LOC.

BEAM B6
SERVICEABILITY CONC. - - - -
TENSION AT MID-SPAN

Note:
e Midspan refers to locations from 0.40L to 0.60L
e See Appendix D for locations of critical shear
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BREAKDOWN OF BRIDGE RATING (CONTINUED)

TOWN/CITY: PITTSFIELD BRIDGE NO.:  P-10-002
CARRIES: HOLMES ROAD OVER: HOUSATONIC RAILROAD
STRUCTURE NO.:  P10002-0DY-DOT-634 BIN NO.: 0DY
INVENTORY RATING BY OPERATING RATING BY
BRIDGE COMPONENT LOAD FACTOR METHOD LOAD FACTOR METHOD
( ENGLISH TONS ) ( ENGLISH TONS )
EV2 EV3 EV2 EV3
BEAMS B7

FLEXURAL STRENGTH
MOMENT AT MID-SPAN

BEAMS B7
SHEAR STRENGTH

AT CRITICAL SHEAR LOC.

0.0 0.0

86.6 88.9

BEAMS B7
SERVICEABILITY CONC.
TENSION AT MID-SPAN

BEAMS B8
FLEXURAL STRENGTH
MOMENT AT MID-SPAN

84.7 83.3

BEAMS B8
SHEAR STRENGTH

AT CRITICAL SHEAR LOC.

93.8 93.0

BEAMS B8
SERVICEABILITY CONC.
TENSION AT MID-SPAN

BEAM B9
FLEXURAL STRENGTH
MOMENT AT MID-SPAN

44.4 43.4

BEAM B9
SHEAR STRENGTH

AT CRITICAL SHEAR LOC.

86.6 88.9

BEAM B9
SERVICEABILITY CONC.
TENSION AT MID-SPAN

Note:

e Midspan refers to locations from 0.40L to 0.60L
e See Appendix D for locations of critical shear
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BREAKDOWN OF BRIDGE RATING (CONTINUED)

TOWN/CITY: PITTSFIELD BRIDGENO.:  P-10-002
CARRIES: HOLMES ROAD OVER: HOUSATONIC RAILROAD
STRUCTURENO.:  P10002-0DY-DOT-634 BIN NO.: DY
INVENTORY RATING BY OPERATING RATING BY
BRIDGE COMPONENT LOAD FACTOR METHOD LOAD FACTOR METHOD
( ENGLISH TONS ) ( ENGLISH TONS )
EV2 EV3 EV2 EV3
BEAMS B10
FLEXURAL STRENGTH ; ; 107.9 105.9
MOMENT AT MID-SPAN
BEAMS B10
SHEAR STRENGTH ; ; 132.1 135.5
AT CRITICAL SHEAR LOC.
BEAMS B10
SERVICEABILITY CONC. ; ] ; ]
TENSION AT MID-SPAN

Note:

e Midspan refers to locations from 0.40L to 0.60L
e See Appendix D for locations of critical shear
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BREAKDOWN OF BRIDGE RATING (CONTINUED)

TOWN/CITY: PITTSFIELD BRIDGE NO.: P-10-002
CARRIES: HOLMES ROAD OVER: HOUSATONIC RAILROAD
STRUCTURE NO.: P10002-0DY-DOT-634 BIN NO.:
INVENTORY RATING BY OPERATING RATING BY
BRIDGE COMPONENT | LOAD FACTOR METHOD LOAD FACTOR METHOD
(METRIC TONS) (METRIC TONS)
MSI18 MS (EQUIV.) MSI18 MS (EQUIV.)
BEAMS Bl
FLEXURAL STRENGTH 37.6 MS20.9 87.8 MS48.8
MOMENT AT MID-SPAN
BEAMS Bl
SHEAR STRENGTH 50.5 MS28.1 82.9 MS46.1
AT CRITICAL SHEAR LOC.
BEAMS Bl
SERVICEABILITY CONC. 33.5 MS18.6 - -
TENSION AT MID-SPAN
BEAMS B2
FLEXURAL STRENGTH 39.2 MS21.8 81.7 MS45.4
MOMENT AT MID-SPAN
BEAMS B2
SHEAR STRENGTH 56.2 MS31.2 104.6 MS58.1
AT CRITICAL SHEAR LOC.
BEAMS B2
SERVICEABILITY CONC. 34.1 MS19.0 - -
TENSION AT MID-SPAN
BEAMS B3
FLEXURAL STRENGTH 34.7 MS19.3 72.6 MS40.4
MOMENT AT MID-SPAN
BEAMS B3
SHEAR STRENGTH 51.6 MS28.7 106.1 MS59.0
AT CRITICAL SHEAR LOC.
BEAMS B3
SERVICEABILITY CONC. 31.3 MS17.4 - -
TENSION AT MID-SPAN

Note:

e Midspan refers to locations from 0.40L to 0.60L
e See Appendix D for locations of critical shear
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BREAKDOWN OF BRIDGE RATING (CONTINUED)

TOWN/CITY: PITTSFIELD BRIDGE NO.: P-10-002
CARRIES: HOLMES ROAD OVER: HOUSATONIC RAILROAD
STRUCTURE NO.: P10002-0DY-DOT-634 BIN NO.: 0DY
INVENTORY RATING BY OPERATING RATING BY
BRIDGE COMPONENT | LOAD FACTOR METHOD | LOAD FACTOR METHOD
(METRIC TONS) (METRIC TONS)
MSI18 MS (EQUIV.) MSI18 MS (EQUIV.)
BEAMS B4
FLEXURAL STRENGTH 28.7 MS16.0 479 MS26.6
MOMENT AT MID-SPAN
BEAMS B4
SHEAR STRENGTH 51.6 MS28.7 84.7 MS47.1
AT CRITICAL SHEAR LOC.
BEAMS B4
SERVICEABILITY CONC. 25.1 MS14.0 - -
TENSION AT MID-SPAN
BEAMS B5
FLEXURAL STRENGTH 48.5 MS27.0 81.1 MS45.1
MOMENT AT MID-SPAN
BEAMS B5
SHEAR STRENGTH 55.8 MS31.0 91.7 MS51.0
AT CRITICAL SHEAR LOC.
BEAMS B5
SERVICEABILITY CONC. 48.0 MS26.7 - -
TENSION AT MID-SPAN
BEAMS B6
FLEXURAL STRENGTH 43.2 MS24.0 72.1 MS40.1
MOMENT AT MID-SPAN
BEAMS B6
SHEAR STRENGTH 51.6 MS28.7 84.7 MS47.1
AT CRITICAL SHEAR LOC.
BEAMS B6
SERVICEABILITY CONC. 32.1 MS17.9 - -
TENSION AT MID-SPAN

Note:

e Midspan refers to locations from 0.40L to 0.60L
e See Appendix D for locations of critical shear
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BREAKDOWN OF BRIDGE RATING (CONTINUED)

SHEAR STRENGTH

AT CRITICAL SHEAR LOC.

BEAMS B7
SERVICEABILITY CONC.
TENSION AT MID-SPAN

BEAMS B8
FLEXURAL STRENGTH
MOMENT AT MID-SPAN

48.5 MS27.0

TOWN/CITY: PITTSFIELD BRIDGE NO.: P-10-002
CARRIES: HOLMES ROAD OVER: HOUSATONIC RAILROAD
STRUCTURE NO.:  P10002-0DY-DOT-634 BIN NO.: 0DY
INVENTORY RATING BY OPERATING RATING BY
BRIDGE COMPONENT | LOAD FACTOR METHOD LOAD FACTOR METHOD
(METRIC TONS) (METRIC TONS)
MS (EQUIV.) MS (EQUIV.)
BEAMS B7
FLEXURAL STRENGTH
MOMENT AT MID-SPAN
BEAMS B7

81.1 MS45.1

BEAMS B8
SHEAR STRENGTH

AT CRITICAL SHEAR LOC.

55.8 MS31.0

91.7 MS51.0

BEAMS B8
SERVICEABILITY CONC.
TENSION AT MID-SPAN

48.2 MS26.8

BEAMS B9
FLEXURAL STRENGTH
MOMENT AT MID-SPAN

253 MS14.1

423 MS23.5

BEAMS B9
SHEAR STRENGTH

AT CRITICAL SHEAR LOC.

51.6 MS28.7

84.7 MS47.1

BEAMS B9
SERVICEABILITY CONC.
TENSION AT MID-SPAN

21.6 MS12.0

Note:

e Midspan refers to locations from 0.40L to 0.60L
e See Appendix D for locations of critical shear
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BREAKDOWN OF BRIDGE RATING (CONTINUED)

TOWN/CITY: PITTSFIELD BRIDGE NO.: P-10-002
CARRIES: HOLMES ROAD OVER: HOUSATONIC RAILROAD
STRUCTURE NO.: P10002-0DY-DOT-634 BIN NO.: 0DY
INVENTORY RATING BY OPERATING RATING BY
BRIDGE COMPONENT | LOAD FACTOR METHOD LOAD FACTOR METHOD
(METRIC TONNES) (METRIC TONNES)
MS18 MS (EQUIV.) MS18 MS (EQUIV.)
BEAMS B10
FLEXURAL STRENGTH 52.7 MS29.3 103.1 MS57.3
MOMENT AT MID-SPAN
BEAMS B10
SHEAR STRENGTH 78.3 MS43.5 128.7 MS71.5
AT CRITICAL SHEAR LOC.
BEAMS B10
SERVICEABILITY CONC. 56.1 MS31.2 N/A N/A
TENSION AT MID-SPAN

Note:

e Midspan refers to locations from 0.40L to 0.60L
e See Appendix D for locations of critical shear
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LOCATION MAP

PITTSFIELD HOLMES ROAD OVER HOUSATONIC RAILROAD BRIDGE NO. P-10-002
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DESCRIPTION OF BRIDGE

PITTSFIELD

HOLMES ROAD OVER HOUSATONIC RAILROAD

Date of Construction:
Original Design Loading:
Posted Limit:

Bridge Type:

Skew:

Spans:

Width of Bridge Deck:
Roadway Width:
Roadway Surface:

Curbs:

Sidewalk/Walkway/Median:
Bridge Railing:

Approach Railing:

Superstructure:

Modifications to Original Superstructure:

Utilities:
Substructure:

Modifications to Original Substructure:

BRIDGE NO. P-10-002

1977

H20

None

Prestressed concrete butted box beams
56° - 36'— 00"

68’-1 7/16” (center-to-center of bearing)
41’-3” out-to-out

32°-9” curb-to-curb

Bituminous concrete wearing surface
Granite curbs (both sides)

Safety walk (north side) and Sidewalk (south side)

Aluminum bridge rail AL-3 and protective screen
(both sides)

Steel guardrails (all four corners)
Prestressed concrete butted box beams
None

None

Concrete Abutments

None
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RATING ANALYSIS ASSUMPTIONS AND CRITERIA

PITTSFIELD HOLMES ROAD OVER HOUSATONIC RAILROAD BRIDGE NO. P-10-002

The rating analysis is based on available plans, Inspection Report, and a site visit by Al Engineers, Inc. on
July 7, 2017. This revised rating report incorporated the 2018 Routine Inspection Report as well as
Section 7.2.10 — “Special Instructions for Deteriorated Prestressed Beam Load Ratings” of Draft 2018
Edition LRFD Bridge Manual, made available by MassDOT. The superstructure is a single span bridge
consisting of ten (10) prestressed concrete box beams.

All superimposed dead load was distributed to each beam using Section 7.2.3.4B of the MassDOT Bridge
Manual.

The live loads used for these ratings were the standard AASHTO H20 loading, HS20 loading, Type 3,
Type 3S2, SU4, SU5, SU6, SU7, EV2 and EV3 trucks shown in Figures 7.9, 7.10 and 7.11 of the Draft
MassDOT Bridge Manual. The statutory loads are 20 tons for H20 trucks, 25 tons for Type 3 trucks, 36
tons for both Type 3S2 and HS20 trucks, 27 tons for SU4 trucks, 31 tons for SU5 trucks, 34.75 tons for
SUBG trucks, 38.75 tons for SU7 trucks, 28.75 tons for EV2, and 43 tons for EV3 tons.

The inventory and operating capacities of the bridge were determined in accordance with the relevant
provisions of the Seventeenth Edition of the American Association of State Highway and Transportation
Officials (AASHTO), Standard Specifications for Highway Bridges, the AASHTO Second Edition of the
Manual for Bridge Evaluation (MBE), and the July 2013 and Draft 2018 editions of the MassDOT Bridge
Manual, Part I, Chapter 7.

The prestressed concrete beams were modeled as a girder-system using the AASHTOWare Bridge Rating
software (Version 6.8.2). The beams have been numbered 1 through 10 from North to South in
accordance with the plans and inspection report. The results are presented in the breakdown of the bridge
rating.

Per MassDOT Bridge Manual guidelines Chapter 7, Section 7.2.4.2B, the rating due to the lane loading
was not considered because the span length is less than 200 ft.

Load factor ratings were calculated at both the inventory and operating levels. For the HS20 truck only, in
compliance with the requirements of the December 1995 FHWA NBIS Coding Guide, the rating was
obtained using the Load Factor Method.As directed by MassDOT Bridge Manual, Chapter 7, Section
7.1.7.2B the resulting tonnage English units were converted to metric units using a conversion factor of
0.9.
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RATING ANALYSIS ASSUMPTIONS AND CRITERIA (CONTINUED)

PITTSFIELD HOLMES ROAD OVER HOUSATONIC RAILROAD BRIDGE NO. P-10-002

Based on the construction plans and the information provided in AASHTO Manual for Bridge Evaluation
(MBE 6B.5.3.3), the following material properties were used:

REINFORCING STEEL,
fy = 60,000 psi

PRESTRESSED BEAM CONCRETE,

. = 5,000 psi (final)

f’c = 4,000 psi (at release)

Allowable Tensile Stress = 425 psi (6,/f¢)

Allowable Compressive Stress (inventory) = f. = 0.4f'. = 2000 psi
Allowable Compressive Stress (operating) = f. = 0.6f'. = 3000 psi

PRESTRESSING STEEL,

Ultimate Strength, Fu = 270 ksi (1/2” diameter SR)
Yield Strength, fy = 0.8*Fu f’s=216 ksi (inventory)
Yield Strength, fy = 0.9*Fu f’s=243 ksi (operating)
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RATING ANALYSIS ASSUMPTIONS AND CRITERIA (CONTINUED)

PITTSFIELD HOLMES ROAD OVER HOUSATONIC RAILROAD BRIDGE NO. P-10-002

Analysis Assumptions:

The inspection report noted that the joints between all beams have evidence of leakage with an
as-built condition misalignment between adjacent beams at several locations. The inspection
report also noted that the transverse post-tensioning strands had areas of corrosion with
delamination that did not produce any strand losses. Since there is no note that specifies the
condition or failure of shear keys, the analysis was performed assuming the shear keys as still
intact and functioning.

Standard live load distribution factors were computed by BrR and verified by hand calculations in
accordance with AASHTO Standard Specifications for Highway Bridges Section 3.23.4.

The wearing surface load was calculated based on the field measured average curb reveals (11”
on north side and 10.75” on south side) and the maximum thickness (6.5”) shown in the plan at
the center of roadway (see Appendix C for details). The average thickness of 4.75” was input in
BrR under the Typical Section tab as a DW load.

As shown in the plans, the shear reinforcements around supports were aligned skewed to the
beam’s longitudinal axis and perpendicular to the beam’s longitudinal axis for the rest of the
beam length. Thus, the stirrup spacing around supports was taken as the average of the stirrup
spacing’s at the beam supports. The stirrup size of #4 bars was used throughout the beam length.

The sidewalk was considered as mountable and the operating condition live load distribution
factors for B9 and B10 were calculated by the lever rule.

Per MassDOT comments, the superimposed dead loads were distributed to each beam in
proportion to the tributary moment of inertia.

The MassDOT Draft 2018 Edition LRFD Manual Section 7.2.10 was used to analyze the areas of
deterioration of the prestressed beams. The procedure below was followed to obtain the rating:

1. Section cuts (A-A to H-H) were created at locations of deficiencies that apply to
MassDOT Section 7.2.10 in order to illustrate the extent and range of
deterioration.

2. For each section cut, an equivalent prestressing strand area and center of gravity
was calculated based on the guidelines noted in MassDOT Section 7.2.10.
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RATING ANALYSIS ASSUMPTIONS AND CRITERIA (CONTINUED)

PITTSFIELD HOLMES ROAD OVER HOUSATONIC RAILROAD BRIDGE NO. P-10-002

3. Using the equivalent prestressing strand area, an equivalent jacking force was
calculated. Based on the 2018 Routine Inspection Report, field visit and
MassDOT Section 7.2.10, the locations and ranges of deficiencies corresponding
to each section cut were determined. The mid-span section cuts were analyzed
from 0.40L to 0.60L, in 0.05L increments. The end-span section cut was analyzed
with respect to the range of deterioration, broken up into quarter points.

4. In BrR, Member Alternatives were created for each deterioration range that
corresponds to the section cuts established in step 2. These member alternatives
(referred to as “Section Cut Member Alternatives” hereafter) are copies of the
original Member Alternatives. In each Section Cut Member Alternative, under the
Strand Layout tab, the Force and “P and CGS only” Description Type option was
selected and the Force and CGS values calculated in Step 4 were input. Points of
Interest were then created at the points noted in Step 3 for both the original
Member Alternatives and the Section Cut Member Alternatives.

5. The Section Cut Member Alternatives were then analyzed to view the capacities
generated by BrR:

o For Flexural Strength, a screenshot of the moment capacity at each Point
of Interest was taken. Then, at each Point of Interest in the original
Member Alternative, the moment capacities were overridden by the
capacities shown in the screenshots.

o For Concrete Tensile Stress, a screenshot of the tensile stress rating at
each Point of Interest was taken. The tensile stress cannot be overridden in
the Point of Interest tabs. Therefore, the controlling ratings from the
screenshots were considered the controlling tensile stress ratings for each
beam (with the deterioration ranges taken into account).

o For Shear Strength, a screenshot of the shear capacity at each Point of
Interest was taken. Then, at each Point of Interest in the original Member
Alternative, the shear capacity was overridden by the capacities shown in
the screenshot.

6. The original Member Alternatives were then analyzed with the override capacity
Points of Interest defined in step 6. For the concrete tensile stress rating, the
ratings from the Section Cut Member Alternatives were compared with the ratings
from the original Member Alternatives and the lowest rating for each beam was
considered the controlling rating for the tensile stress limit state.

Since there is deterioration located at and near mid-span and since these critical locations control

the rating, MassDOT Draft 2018 LRFD Bridge Manual Section 7.2.10.6 was not considered
because the locations of strand re-development would not control the rating.
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EVALUATION OF RATING AND RECOMMENDATIONS

PITTSFIELD HOLMES ROAD OVER HOUSATONIC RAILROAD BRIDGE NO. P-10-002

Interior Beam B7 produces a 0 ton rating for the H20, Type 3, Type 3S2, HS20, SU4, SU5, SU6, SU7,
EV2, and EV3 vehicles at both the inventory and operating levels. Beam B3 produces a below statutory
rating for the HS20,SU6, and SU7 vehicles at the inventory level. Beam B4 produces a below statutory
rating for the Type 3S2, HS20, SU4, SU5, SU6, SU7 vehicles at the inventory level. Beam B6 produces a
below statutory rating for the HS20, SU6, SU7 vehicles at the inventory level. Beam B9 produces a below
statutory rating for the Type 3, Type 3S2, HS20, SU4, SU5, SU6, SU7 vehicles at the inventory level.

The inventory level ratings by the load factor method are governed by the flexural and concrete tensile
capacity of Interior Beam B7 for H20 (0.0 tons), Type 3 (0.0 tons), Type 3S2 (0.0 tons), HS20 (0.0 tons),
SU4 (0.0 tons), SU5 (0.0 tons), SU6 (0.0 tons) and SU7 (0.0 tons).

The operating level ratings by the load factor method are governed by flexural capacity of Interior Beam
B7 for H20 (0.0 tons), Type 3 (0.0 tons), Type 3S2 (0.0 tons), HS20 (0.0 tons), SU4 (0.0 tons), SU5 (0.0
tons), SU6 (0.0 tons), SU7 (0.0 tons), EV2 (0.0 tons) and EV3 (0.0 tons) vehicles.

The MS18 load factor ratings (inventory and operating) are governed by flexural and concrete tensile
capacity of Interior Beam B7. The MS18 ratings (metric tons) are 0.0 (MS 0.0 equivalent) and 0.0 (MS
0.0 equivalent) for the inventory and operating levels, respectively.

Based on the Routine Inspection report dated May 22, 2018 and site visits on July 7, 2017 by Al
Engineers, Inc. the structure is in poor condition.

Based on advanced deterioration and resulting prestressing losses at midspan, which were modeled per
MassDOT Draft 2018 Bridge Manual Section 7.2.10, several of the beams are rating with severely
reduced flexure capacities. Therefore, Al Engineers, Inc. recommends that bridge replacement be
considered. In the interim, we recommend monitoring the beam deterioration by more frequent special
member inspection.
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AVAILABLE PLANS AND INSPECTION REPORTS

PITTSFIELD HOLMES ROAD OVER HOUSATONIC RAILROAD BRIDGE NO. P-10-002

The following field inspection reports and plans were made available to Al Engineers, Inc., for use in
determining the live load rating of the bridge:

1. Massachusetts Department of Transportation
Routine Inspection
Bridge No. P-10-002 (0DY)
Structure No. P10002-0DY-DOT-634
Dated: May 22, 2018

2. Massachusetts Department of Transportation
Structural Inventory and Appraisal
Bridge No. P-10-002 (ODY)
Structure No. P10002-0DY-DOT-634

3. The Commonwealth of Massachusetts
Proposed Bridge in Pittsfield
Holmes Road Over Conrail R.R.
May 21, 1977
Sheets 1 of 14 to 14 of 14
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TRUCK LOADINGS

PITTSFIELD HOLMES ROAD OVER HOUSATONIC RAILROAD BRIDGE NO. P-10-002

H20 VEHICLE

TOTAL WEIGHT
20 TOMS

TYPE 3 VEHICLE

TOTAL WEIGHT
25 TONS

TYPE 352 VEHICLE

TOTAL WEIGHT
36 TONS —

|4‘-ﬂ‘| 220" |4'-D' 110" I

U U !

7.75T 7757 T75T 7057 5T
HS20 VEHICLE
TOTAL WEIGHT
36 TONS
VARIES
| 14' TO 30 | 14°-0" |
! !
16T 16T 4T
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PITTSFIELD

TRUCK LOADINGS

HOLMES ROAD OVER HOUSATONIC RAILROAD

SU4 TRUCK

TOTAL WEIGHT
27T TONS

SUS TRUCK

o] 0] 100 |

U

BT 85T 47 6T

TOTAL WEIGHT
31 TONS

SUE TRUCK

BST BET 4T 4T 6T

TOTAL WEIGHT
34 T5TONS

SU7 TRUCK

'-0'4'-[:'4'-0'-0 100"

UL

4TBET BST AT 4T

TOTAL WEIGHT
I8 T5TONS

4T 4T B5TBET 4T 4T
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PITTSFIELD

HOLMES ROAD OVER HOUSATONIC RAILROAD

TRUCK LOADINGS

EV2 VEHICLE

TOTAL WEIGHT
28.75 TONS

EV3 VEHICLE

TOTAL WEIGHT
43 TONS

16.75T 12T

BRIDGE NO. P-10-002

40

1558T 1558T

28




APPENDIX A
INSPECTION REPORTS



APPENDIX B
PHOTOS



INDEX OF PHOTOS

PITTSFIELD HOLMES ROAD OVER HOUSATONIC RAILROAD BRIDGE NO. P-10-002
WEST APPROACH LOOKING EAST .....ooiiiiiiiieitctieeteneetee ettt ettt B-1
EAST APPROACH LOOKING WEST ... B-1
NORTH ELEVATION LOOKING SOUTH.......ouiitiiiii e B-2
UNDERSIDE OVERVIEW ..ottt s B-2
HOUSATONIC RAILROAD LOOKING NORTH.......cccoociiiiiiiiiiiiiiieiieecetcec e B-3
HOUSATONIC RAILROAD LOOKING SOUTH.......ccceoiiriiiniiriiiinieienieeecienieeeeneeseee et B-3
WEARING SURFACE OVERVIEW ..ot B4
SPALLING AND EXPOSED TENDONS (BEAM 0)....cc.cooteiiiniiiiiiineeienieeeenieneeie et B4
SPALLING AND EXPOSED TENDONS (BEAM 7)....ooiiiiiiiiiiiiiiiieieseeeeeeeeee e B-5



PITTSFIELD HOLMES ROAD OVER HOUSATONIC RAILROAD BRIDGE NO. P-10-002

P-10-002 (ODY)
WEST APPROACH LOOKING EAST

P-10-002 (ODY)
EAST APPROACH LOOKING WEST

Bl



PITTSFIELD HOLMES ROAD OVER HOUSATONIC RAILROAD BRIDGE NO. P-10-002
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PITTSFIELD HOLMES ROAD OVER HOUSATONIC RAILROAD BRIDGE NO. P-10-002
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PITTSFIELD HOLMES ROAD OVER HOUSATONIC RAILROAD BRIDGE NO. P-10-002
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PITTSFIELD HOLMES ROAD OVER HOUSATONIC RAILROAD BRIDGE NO. P-10-002

CHECK OF CALCULATIONS SUBMISSION

“I hereby state that I have checked the methods, assumptions, load distributions, computer input
files, and all calculations for this rating report for bridge No. P-10-002 (0DY). By signing below,
I confirm that I agree with all methods, assumptions, load distributions, and calculations
contained in this rating report.

Al £ 4t Sn 26 /2ol 9

BASIL BANTIMBA, P.E. DATE
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6/2017
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DATE
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DATE

ST
7/2017

P-10-002
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Beam Elevations (continuted)
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PREPARED BY SS
BRIDGE P-10-002
. DATE 6/2017
Engineers, Inc. CHECKED BY ST
SUBJECT Beam Details
DATE 7/2017
. o
& Y
& S 3
3 Es R 305"
«E 5" Ft/e” 5" g é 5-i_ e 5 — Zf;fin Smocth
3 |* 9" Afe )5 Kol 50 ght .
“E I oy ofcr ’f > j]f ‘ ,06,572; /—z Chomtzr
wal ) f : RN ] _e5a7h
° [l 0] S e NI s

o Wl N ¥ ¥ x

0 [ ] ] _ 1 . 1_':\ ot - — _E_

. = = — s . Lra ¥ha /5" Y -5
i‘? i_.‘ b ﬁl Il! & : n:, ‘o .F: /58 PYC _\\\
y ~ Iil 5 LU R (.Dra/ﬂ sher oy

1. i = e 1. LY ‘@l | —o1ny

in & Hr++r++relz s 4 I-Q--r1-++-r-]'+1—ti- "0 \h{}' ?+1!!r++1—++<-- ++-ri—1-++r'-:?; —-S\—"n-b

ca ! 105 €2 /-‘3‘!

o

_J D5pe2™ 18"
eSS

T

T~/

f

Zsscrlou AT END OF BEAM

i @ J End Stirreps

SECTION AT MID SPAN OF BEAM

BEAM |

SCALE: 3/4"= I'-Q"

/Zé‘ﬁ Steeve - Besms "4 € 7 Ondy.

e | l [05pe2= 8" !4’"! fWSpGZ"ﬂf:J" I /5 2" Chamter

o EVE N ) / . 311"
5" 3-8/ 5 27 Chamber 5" e 5
3 S e 7b"
« /3 / S [ |Tree
A 5 i Se7e~ s
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g losee ro | o| s re || mvommer || e rele| wsperare ||
SECTION AT END OF BEAM SECTION AT MID SPAN OF BEAM
4 & 4 Fnd Stirrops
EAMS 2 THRU 9
SCALE: "= I'-0"
Denotes Deflected Stronds
+ Denctes Srraight Stronds
Al Strands are %°@ (270k)
o 215" 2-N%
% 2-/%" 5" -5 2-/%" 5*
24" Z" . 24" 24 —2‘ st 24" c/.
4, b #, » L LT 4. 2 C/.
1 —Yge /5 = —r-——o-I i
——-Z;Qake F/h/'s/)\E—v:r — ___j__\
/5° / o % Y e /5" o
/ m ( m e
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7L Ry L 2 . Y 2
Qo ay— at " P
e 4_ G P X ® i 3 e
ole M 13@ = © *5e/5”
alo| |1l lele | . . . N
[ 7 1T T N o g /5" N o
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; i il H = /678 PVC N &
/ | | ! Drajs
| ) 1 /77
% - L_{, —r \%? @6 v 77 [ 15
' ole ‘L S
/S [ 1] O g L W TP e AP o B
- = : ;
/;"’J( 7Spe2 /2|4 | 75pez re | | 1% /%"I I 75paz‘-/~zj4‘l 75p¢2'~/‘?'l | 1%
/ SECTION AT END OF BEAM SECTION AT MID SPAN OF BEAM
A BEAM 10

@ Denotes Deffected Strands
+ Denofes SFraigh? Stronds
Al Strends p°# (270k)

SCALE: 1" = |'-0"
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PREPARED BY SS
BRIDGE P-10-002
A. I Engineers. In DATE 6/2017
g eers, Inc CHECKED BY ST
SUBJECT Safety Walk + Sidewalk Details
DATE 7/2017
a'-1 72
R NS, “__'_"_—._J:
~d7z o : s *S5 Anchors - 2 per Piece of Curd
YT I B e N
_‘6__' /= Gran re Curd Type VA-5 (6x15)

Bit.
Pavement

|
| |
\ *qger2(7yp) ! (b/,\ i

| ,_;'_.,:r/%‘“ 5

End of Membranae

E‘ Y SR WOrerpreofriy
S 5 2 ¢l || /@\ / Roaodway Surface
‘\f: C (ry'a) Const J? g X - 8:1F, Conc
23 N e RL Oaven*e nF
<~ 47~ F : R ———1—71—
| WS \
2 > » | |7
2" Rao.(Typ.) M ‘ A b, 1
b | 1 — =
V2" Rod. — ] A o 3 ‘\
LS 11 22 .2 7 . - Mortar 8ed
pr— TS )
L7
Level
SCALE: 1" = I'-0"
6'-aiz r
|
Face of Metal |
Bridge Raiing ———- —
.50 sidewark | 1-47F |
1 . ,, H
—~ Granite Curly JType VA -5 (6 x/3") ceve .E
on Marfar Efa: Ef; *5 Anchors |
per Piece of Curd. . ' .
. " 2" Rad (Typ. )
“50/5 ‘485 - : |
X et -
LY - . : .
-_— w r'-h ey — ______359{5~ o ™
Conc \ \ L6 | & LW"UPJ" = E
\ 2 el rypl o |8
N | S
/ 9 - S [
/ PP

Mermbrane

Worerproofing

SIDEWALK DETAIL

S

SCALE: 3/4"= '

-o"
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| Working Line

TYPICAL JOINT DETAIL

SCALE: i1/2"=1'-0"

| Working Line

SHEAR KEY DETAIL.

SCALE:3"=1-0"

PREPARED BY SS
BRIDGE P-10-002
A I Engineers. In DATE 6/2017
Ineers, Inc. CHECKED BY ST
SUBJECT Miscellaneous Details
DATE 7/2017
i ¥\ Beam Dimension
Membrane — Bif. Conc. 2| Line
Waterproofing \ Tpovemenf é
|
_.!W 1 - 1< ]
S ~~2"Chamfer (Typ.)
3
Epoxy Morfar ] 5 o2
i &
S
W .
N(45° e
Seal with Oakum Before—-—~ . 3 &
Filling Shear Key with - ol i )
Epoxy Mortar / ‘ \__ N 3
. | 45°
r "Joint |/ -
o T J—— !
Tolerarnce g

o Mariheast

. ELEVATION

END POST AND GUARD RAIL ATTACHMENT

DETAILS

SCALE: 172"= I'-0"

AoyE:

.
fo'® Holes F.5. L ZAnaes 4x38xk
Slots 2% B LS L_l\% Va0 i
2 i

PLAN

J TIVT Stiffener Rs—_ W
. d Bolt with Brg—_- "7 r Wood Biock with
i3 0 f{ram in Chatbels ™. T ¢ Hole - Length
#s'foc o= L1 & Size o5 Required

N Lubricate Both Faces PR : 2 & (Fixed)

| forAdjustment N 3 4% (Exp.)

[ —— Wl

¢ 48 Standard Balfs, Nuts o werd
L_a:k Washers SECTION G0

SHIPPING DEVICE FOR ROADWAY ARMORED JOINT

SCALE: |1/2"= I-0"

Galvarizing SHEY Condorm fo A5 TN

Date and Seal A 93" o Morthesst & Southwest Corners
and’ Sovthwest Ernd FPost CGriy 307 gt Mortpwes? § Soutbess? Cormers
|
23 gre" 24 AT "
. ‘ i
. ™ S 29, 2% St
e AL-3 Bridge M 1‘! ! Q—‘ | e 52703 Sofs o’
ailing — - 7 | .y plt Dneg — .
s | LW N || 22 rosr (TR 4% toop mis
111 ﬂ@ 'E" [ Bolt Siof | . a-%an
! . " = . o b | 240 (Typ.) Guard &aif, ——
T Sfare Sea/ 27 r ‘:oo T 1 ; = ! i Toe 55
———— §"into Coric. : Vs fﬁé';&ls | AN Fropide 267t —T,
1) e Ry tENd -2 o e oreed
i : Swedge Soits 12 iy Ve ¥ : SEe=s
Pl /N \ 7 P gwarkey 4 L) |
B boles +or e g5 " Brse £ Const.ul. | = o,
HE Boifs
CTION M

A3

Baffs & Washers Shai Coniavm fa A57A 4507

S5
1578 Hojes - —-x\i_ FheT . EE
| =2
W —
| et
=] I— _ |
O = o
L - 4
N7 A S )

SECTION N-N

BASE PLATE DETAIL

M.T.S.
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PREPARED BY SS

BRIDGE P-10-002
AI Engineers, Inc DATE 6/2017
° o CHECKED BY ST

SUBJECT Material Properties
DATE 7/2017

NOTES:
| Initial Prestress Force ('8 Stronds, 45 TM Grade &70x)
Sesm /2 F0<FESD = S57 300 Lbs
Besm 10: 24 = 28 9/0 = 693,840 (és.

E Minimum 28 Day Cylinder Strength of Conc, = 5000 p.s.i
3 Minimum Strength of Conc. aF Presiress = JO00 p.5.
4. Initial Tensioning Per 2"# Sirand =EE5/0 L5
5.

Dimensions Showrn with sr Asferisk {H) are
No?- fo - Scale,

REINFORCEMENT

ALL BARS SHALL CONFORM TO A.S.TM. SPECIFICATIONS FOR
ABIS GRADE 60. UNLESS OTHERWISE SHOWN ON THE PLANS
ALL NO.4 BARS SHALL BE LAPPED 20" AND ALL NO.5 BARS
SHALL BE LAPPED 26" FOR HORIZONTAL BARS WITH 12" OR.
MORE OF CONCRETE BELOW THE BAR THE LAP LENGTHS
SHALL BE 29" FOR NO.4 BARS AND 36" FOR NO.5 BARS.
IF THE ABOVE BARS ARE SPACED 6" OR MORE ON CENTER,
THE LAP LENGTH SHALL BE 80% OF THE LAP LENGTH
GIVEN ABOVE. ALL OTHER BARS SHALL BE LAPPED AS
SHOWN ON THE PLANS. _
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PREPARED BY 5SS

BRIDGE P-10-002 —_—
_ DATE 6/2017
Engineers, Inc. CHECKED BY ST

SUBJECT Sidewalk/Post/Rail Load
DATE 7/2017
North Side - Safety Walk Dead Load
/- 4"'2 " 9”.1\.*.?.‘5. 4 "3 "’ AT S, "_mm__mu_é
Level/ Sately| Shovider
Weali
- Face of MeAa/ Bridge

r?é?f}’f}?g' (7 Type AL-3 )

Gronite Carb Type VA-5 (67+/3)
1= on Morterl Bed, 2-%5 Anchors
Per Piece of Curb.

VIRV

s TS Anchars -2 per Bigce of Curd
i .6 / s Gran e Curyy Type VA-5 (613 )
|
i
i
!
i

¥ (Typ) | b //; o

o End of Membrarns
i Waterprogfey
-y Raadway Surface

/ J——— Bif. Canc

o o Povermenf
\ _,-_—é_?/_'mi?

/73 (Min |

s

[ :
2" Rag. (Typ.}— / | ]
V2 Rod. —t L

Note: Plan shows utility is attached to exterior face of Beam 1. Since no utility was observed during field visit by Al, utility
load was not considered.
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PREPARED BY sS
BRIDGE P-10-002 S —
_ DATE 6/2017
Engineers, Inc, CHECKED BY ST
SUBJECT Sidewalk/Post/Rail Load e
DATE 7/2017

- 25.5" -

AT = 6" =

*14.75"

A3 J‘ }
- 10" —= 2 4 - ¥

*Safety walk height varies; therefore, the height shown on the safety walk detail plans was used.
Concrete Safety Walk Area = 259.4 in"2
Granite Curb Area = 78.5in"2

Mortar Area = 9.0 in"2

Safety Walk Area, Al = 259.4  in"2 (from AutoCAD)

Granite Curb Area, A2 = 78.5 in"2 (from AutoCAD)

Mortar Area, A3 = 9.0 in"\2 (from AutoCAD)
Concrete Unit Weight = 150 Ib/ft"3
Granite Unit Weight = 170 Ib/ft"3
Mortar Unit Weight = 130 Ib/ft"3

Safety Walk Load = 0.270  k/ft

Granite Curb Load = 0.093  k/ft

Mortar Load = 0.008  k/ft
Pedestrian Fence Load = 0.025 k/ft (from VDOT Pedestrian Fence Details Plan)

Aluminum Rail and Post Load = 0.030 k/ft (assumed)

Total North Side Load = _k/ft
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oo L e S wea it Defails
\ sge Sheey /0

&"-dvz o _

Face of Metal ’ | i

Bridge Raili ng — S— |
L 50 Sidewark | 1-47¢ |
Level |
.~ Granite Curb Type V4 -5 (6" /3") | :
on Mortar S;:zd Eb 5 Anchors | |
per RPiece of cur I i .
~ d i ) ! | 2" Rad (Typ. )
& | "50;5 4@!5 7 !
NN / /e /Ft /_
. 1 \ - - .
Y — - o — - - Siw
Bit Conc . ag \> \\ __6_1* o L'd(nfp_!— “5@/5 E Q
Pavemaost \\1 N = 2°ClLTyp) o -:§
—— A 1 . ' L=
7 L - >\ S ¥
! !."If] "'/yaa_a /5" )i ) | & .
Membrone J,f e /5 Rad,
Warterproa fing Llw ) )
, N AL
7\1'5 Leve/

PREPARED BY SS
BRIDGE P-10-002 —
I , DATE 6/2017
A Engineers, Inc. CHECKED BY ST
SUBJECT Sidewalk/Post/Rail Load e
DATE 7/2017
South Side - Sidewalk
- Slendard Profective Screern,
For Detsils see D.PW. Dwgs.
el R~ A ALL
T Shouvider Side walk Leves
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PREPARED BY ss
BRIDGE P-10-002 —
_ DATE 6/2017
Engineers, Inc. CHECKED BY ST
SUBJECT Sidewalk/Post/Rail Load e
DATE 7/2017
- 76.5" -
AT
" A2 " F
12 e ~ 6.875 16"
. 15" j A3
2.5 !—- 36" —— 195" -

Concrete Sidewalk Area = 858.4 inh2

Granite Curb Area = 78.2 in"2

Mortar Area =9.0in*2

Sidewalk Area, Al = 858.4

Granite Curb Area, A2 = 78.2
Mortar Area, A3 = 9.0
Concrete Unit Weight = 150
Granite Unit Weight = 170
Mortar Unit Weight = 130

Sidewalk Load = 0.894
Granite Curb Load = 0.092
Mortar Load = 0.008

Pedestrian Fence Load = 0.030

Aluminum Rail Load = 0.030

in"2 (from AutoCAD)
in"2 (from AutoCAD)
in"2 (from AutoCAD)
Ib/ft"3

Ib/ft"3

Ib/ft"3

k/ft

k/ft

k/ft

k/ft (from VDOT Pedestrian Fence Details Plan)
k/ft (assumed)

Total South Side Load = _k/ft
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Beam L.D.F.,
1 0.105
2-9 0.096
10 0.125

Superimposed Dead Load Summary

Superimposed Dead Load Distribution Factors

Note: | values taken from CAD for Beam 1 and from BrR for Beams 2-10.

1. Q1 is for north side and Q2 is for south side.

Superimposed Dead Load Due to )
Beam Total Superimposed Dead Load (k/ft)
Q1 (k/ft) Q2 (k/ft)
1 0.045 0.111 0.155
2-9 0.041 0.102 0.143
10 0.053 0.132 0.185
Notes:

PREPARED BY SS
BRIDGE P-10-002
AI Engineers, Inc DATE 62017
, o CHECKED BY ST
SUBJECT Post/Rail Load Distribution
DATE 7/2017
UPDATED BY JMA
MassDOT 3.8.2.5 DATE 12/2018
LD.F,=-Lk
}_"1,
Beam I (in™4) | 1 (in™4)
1 72222
2-9 66225.67
10 85959.74
687987.1
N\ E4 Mass Properties = = |
2‘ o Mass Per Area: | 1.000000
Centroid (Global) Centroid (ACS)
Perimeter: 254.068 X: 894.408 X: 8%4.408
Surface Area: 726.063 Y: -309.455 Y: -309.455
X ) Mass: 726.063 z 0 z 0 N
Coordinate System [Centoid v
Moments Of Inertia Products Of Inertia Radii Of Gyration
X 72222 XY: -4204.63 X: 9.97351
Y: 177185 XZ: 0 Y: 156216
Z: 243407 YZ: 0 Z: 185339
Principal Moments Principal Directions
X: 720539 0999201 -0.033962  0.000000
Beam 1 7 ) 0000000 0000000 1000000
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Engineers, Inc.

PREPARED BY SS
BRIDGE P-10-002 —
DATE 6/2017
o CHECKED BY ST
SUBJECT Additional Concrete Load —_—
DATE 7/2017

Beam 1 Additional Dead Load

—

Additional Concrete

Additional Concrete Area = 28.13 in?2

Area = 28.13 in"2 (from AutoCAD)

Concrete Unit Weight = 150 Ib/ft"3

Additional Self

Load = _k/ft (applied as self load to B1)
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PREPARED BY SS

BRIDGE P-10-002 —
E ' I DATE 6/2017
A ngineers, Inc. CHECKED BY ST

SUBJECT Wearing Surface —_—
DATE 7/2017

11" (Field Measwed) 6.5" (Plan)
r —10.75" (Field Measured)
[
[ T

Wearing Surface Area=  1863.375 in”2
Travelway =  32.75 ft

Average Thickness = 475 in
Unit Weight = 0.15  k/ft"3
Wearing Surface Load = 1.941  k/ft (total)
Number of Girders = 10

Wearing Surface is distributed equally to all beams per MassDOT Section 7.2.3.5.B
Wearing Surface Load = 0.194  k/ft (per girder)

Note: Wearing surface load was input into BrR under the "Structural Typical Section™ using a 4.75" average thickness and
a unit weight of 0.15 k/ft"3.
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| ospeerre || wpeers L
I,ng,a? 8|| % MH/_

SECTION AT MID SPAN OF BEAM

BEAM |
Void Height =
Void Width =
Void Chamfer =
Void Area =

End Diaphragm

LAV A

S/eave (7yo,)

16
38
3
590

PREPARED BY SS
) BRIDGE P-10-002 e
Engineers, Inc, DATE 6/2017
) CHECKED BY ST
SUBJECT Diaphragm Load —_—
DATE 7/2017
B1-48 VVoid Area (B1 to B9)
Box Width = 48 in
Skew = 33.4  degrees
UnitWeight= 150  Ib/ft"3
;;{‘ 315"
v 3 5 e 5
g -
sé is 3 /5 S *ce b S ooy
N8 . Py . 7rue S . Eq°¢h
:“:i E ii—-/ ’ ;é . /_F;:;b B { ff bl _\\ ’ Vs 5-*5
ger 5 Z2” " s % % +
N k/ < ‘ ~Ge 75" E " Chamy ) \:}‘ (IE' - Y N - \ S
s - 5ol N o ; : . 4-*5
o - ~¥5e74% : VR ¥
© RN 2 el RN S h
. :\N V | 3 { "‘ : 'h | — ‘42/5”
i O Ml WP TP LY N Lo T
[ Ly y ‘xg-r = _ S eld2 ™
:'I') . . g2 5" \"\j o 1 \ Drain i )
Sl 1576 PYC _‘\\ <. ® & ofe [—
MR Sene . SYEREL of | S
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SECTION AT MID SPAN OF BEAM

BEAMS 2 THRU 9

=
B U S ==EF
Nl

e
Y
T ~ J—I:EE :

I

E4'e Sleeve, Fach End
(Beams 4 & °7 Only)

33°%-24"-00"

\ /°# L1FFing Hooks, See

Details on Sheat /4
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PREPARED BY ss
. BRIDGE P-10-002 EEsee—
Engineers, Inc, DATE 6/2017
CHECKED BY ST
SUBJECT Diaphragm Load —_—
DATE 7/2017

Interior Diaphragm

Average End Diaphragm Length = 66.40 in

End Diaphragm Load = _k

Interior Diaphragm Length = 8.00 in

Interior Diaphragm Load = _k
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PREPARED BY Ss
, BRIDGE P-10-002 —_—
Engineers, Inc, DATE 6/2017
CHECKED BY ST
SUBJECT Diaphragm Load —_—
DATE 7/2017
B11-36 VVoid Area (B10)
Box Width = 36 in
Skew = 33.4  degrees
Unit Weight = 150 Ib/ft"3
2 16"
5 2-45" 5"
2y —g' s]? 2 M~
L - = .
*7 e /5 "—-—-—""/ .
— &
N R N W
= ¥ . " R
IL - \.5 _q_ g
‘\r\l—, -’J (=4 ’5@;’5"
el @ /5 \ :E
/L PYVE
, Drain
N
‘?{i’”\’— %% + -rii-i— i i _:ér-crf+ e o

:’:’fj | 75;&2‘%& ol 75,992'4?'! !.';.;4

SECTION AT MID SPAN OF BEAM

BEAM 10
Void Height = 22 in
Void Width = 26 in
Void Chamfer = 3 in
Void Area = 554 in"\2

End Diaphragm

Slezve (7vp,)
TEEa
g . [ H==H
il
e
) P J—E'E ] . b Slecye, Foch End
= 2 ed s VS 7 ]
L % (Beams *4 Oriy.)
] A| i o 33%24"-00"
75"
_L—‘l . \ /"¢ Lifting Hooks, See
[ 2e Details on Sheet /4
2"
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PREPARED BY ss
. BRIDGE P-10-002 EEsee—
Engineers, Inc, DATE 6/2017
CHECKED BY ST
SUBJECT Diaphragm Load —_—
DATE 7/2017

Interior Diaphragm

Average End Diaphragm Length = 58.80 in

End Diaphragm Load = _k

Interior Diaphragm Length = 8.00 in

Interior Diaphragm Load = _k
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PREPARED BY SS
BRIDGE P-10-002
. DATE 06/2017
AI Eﬁglneemf IHC. Live Load Distribution Factor - Shear and CHECKED BY ST
SUBJECT M ;
omen DATE 07/2017
Live Load Distribution Factor - Beams 1-9
AASHTO Standard 3.23.4
Load Fraction = S/D
S= 4 it
D= (5.75-05N,) +0.7N, (1-0.2C)*= 5.920
Where;
NL = 2
C=K(WI/L)forW/L<1
C= 0430
C=Kforw/L>1
Where;
W= 39 ft
L= 68.12 ft
K= (+wl/d)1/2 = 0.751
Where;
| = 66226 in*  (from BrR)
J= 141061 in*  (from BrR)
u= 0.2
Load Fraction = 0.676
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PREPARED BY SS

BRIDGE P-10-002
: DATE 06/2017
AI EHngEEI'S, Inc. Live Load Distribution Factor - Shear and |CHECKED BY ST
SUBJECT M t
omen DATE 07/2017

Live Load Distribution Factor - Beams 10

AASHTO Standard 3.23.4

Load Fraction = S/D

S= 3 ft

D= (5.75-05N,) +0.7N, (1-0.2C)*= 5.879
Where;
N= 2

C =K(WI/L)forw/L< 1

C=Kforw/iL>1 “* 0.509

Where;

W= 39 ft

L= 68.12 ft

K= ((1+u)lld)1/2 = 0.889
Where;
| = 85960 in*  (from BrR)
J= 130519  in* (from BrR)
u= 0.2

Load Fraction = 0.510
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PREPARED BY SS
BRIDGE P-10-002 —_—
. DATE 6/2017
Engmeersr Inc SUBJECT Live Load Distribution Factor - Shear [CHECKED BY ST
at Supports DATE 7/2017
6-0
6-0
20t —8"
m%‘ o ke
B1 B2 B3
B7 B8 B9 B10

Inventory B1 LLDF = 0.625

Operating B1 LLDF = 0.625

Inventory B9 LLDF = 0.563
Inventory B10 LLDF = 0.000

Mountable Sidewalk Case

o
.
[=]

13" P

B8 B9 B10

Operating B9 LLDF = 1.000
Operating B10 LLDF = 0.929

The shear at supports live load distribution factor for Beams 2-8 is 1.000.

Page 28 of 55




PREPARED BY Ss
BRIDGE P-10-002
AI Engineers, Inc. DATE 6/2017
CHECKED BY ST
SUBJECT Load Summary
DATE 7/2017
UPDATED BY IMA
Superimposed Dead Loads DATE 12/2018

Beam # Post & Rail (k/ft) Wearing Surface (k/ft) Additional Load (k/ft)
1 0.155 0.194 0.029
2 0.143 0.194 0.000
3 0.143 0.194 0.000
4 0.143 0.194 0.000
5 0.143 0.194 0.000
6 0.143 0.194 0.000
7 0.143 0.194 0.000
8 0.143 0.194 0.000
9 0.143 0.194 0.000
10 0.185 0.194 0.000

Diaphragm Loads

Beam # End Diaphragm Load (k) Int. Diaphragm Load (k)
1-9 3.401 0.410
10 2.828 0.385

Live Load Distribution Factors

Beam # LLDF (Inv.) LLDF (Oper.)
1-9 0.676 0.676
10 0.510 0.929
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PREPARED BY SS

! I Eneineers. Inc BRIDGE P-10-002 DATE /2017 |
sinee - SUBJECT B 1 Input Summa CHECKED BY L
eam = Tput summary DATE 7/2017
1.125 ft (Max Shear Location)
A
2.250 ft
T A ®
" >e—s|
750 ft 68.120 ft 750 ft
Span Length = 68.120 ft
Beam Projection= 0.750 ft
Beam Height=  2.250 ft
Max Shear Location = 1.125 ft (H/2)
Properties
Concrete
fc= 5000 psi
fci= 4000 psi
n= 6
Prestressing Steel
Strand Type = 1/2" (TW-270) SR
Strand Diameter = 0.500 in
Fu= 270  ksi
Transfer Length = 25 in
Reinforcing Steel
Fy = 60  ksi
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Engineers, Inc.

PREPARED BY Ss
BRIDGE P-10-002 —_—
DATE 6/2017
CHECKED BY ST
SUBJECT Beam 2 Input Summary —
DATE 7/2017

1.125ft

f—

(Max Shear Location)

2.250 ft
] ®
'|< é >||< =i
750 ft 68.120 ft .750 ft
Span Length = 68.120 ft
Beam Projection= 0.750 ft
Beam Height=  2.250 ft
Max Shear Location = 1.125 ft (H/2)
Properties
Concrete
fc= 5000 psi
fci= 4000 psi
n= 6
Prestressing Steel
Strand Type = 1/2" (TW-270) SR
Strand Diameter = 0.500 in
Fu= 270  ksi
Transfer Length = 25 in
Reinforcing Steel
Fy = 60 ksi
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Engineers, Inc.

PREPARED BY sS
BRIDGE P-10-002 — >
DATE 6/2017
I R CHECKED BY ST
UBJECT ¢ __ St
J cam 2 nput SHmmarty DATE 7/2017

1.125 ft

"

(Max Shear Location)

2.250 ft
) A [ )
a—— o —
750 ft 68.120 ft 750 ft
Span Length= 68.120 ft
Beam Projection= 0.750 ft
Beam Height= 2.250 ft
Max Shear Location= 1.125 ft (H/2)
Properties
Concrete
fc= 5000 psi
fci= 4000 psi
n= 6
Prestressing Steel
Strand Type = 1/2" (TW-270) SR

Strand Diameter =

0.500 in
Fu= 270  ksi

Transfer Length = 25 in

Reinforcing Steel

Fy= 60 ksi
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Engineers, Inc.

PREPARED BY SS
BRIDGE P-10-002 —
DATE 6/2017
g c B 4 5and 81 S CHECKED BY ST
UBJECT . t ar E—
] eams an nput Summary DATE 772017

1.125 ft

"

(Max Shear Location)

2.250 ft
A ®
a—— o —
750 ft 68.120 ft 750 ft
Span Length= 68.120 ft
Beam Projection= 0.750 ft
Beam Height= 2.250 ft
Max Shear Location= 1.125 ft (H/2)
Properties
Concrete
fc= 5000 psi
fci= 4000 psi
n= 6
Prestressing Steel
Strand Type = 1/2" (TW-270) SR
Strand Diameter = 0.500 in
Fu= 270  ksi
Transfer Length = 25 in
Reinforcing Steel
Fy= 60 ksi
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Engineers, Inc.

PREPARED BY SS
BRIDGE P-10-002 —_—
DATE 6/2017
CHECKED BY ST
SUBJECT Beam 6 Input Summary E—
DATE 7/2017

1.125 ft

"

(Max Shear Location)

2.250 ft
\4
A o
[~ g ) g
750 ft 68.120 ft 750 ft
Span Length = 68.120 ft
Beam Projection= 0.750 ft
Beam Height= 2.250 ft
Max Shear Location =  1.125 ft (H/2)
Properties
Concrete
fc= 5000 psi
fci= 4000 psi
n= 6
Prestressing Steel
Strand Type = 1/2" (TW-270) SR
Strand Diameter = 0.500 in
Fu= 270 ksi
Transfer Length = 25 in
Reinforcing Steel
Fy= 60 ksi
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Engineers, Inc.

PREPARED BY SS
BRIDGE P-10-002 —_—
DATE 6/2017
CHECKED BY ST
SUBJECT Beam 7 Input Summary E—
DATE 7/2017

1.125 ft

"

(Max Shear Location)

2.250 ft
\4
A o
[~ g ) g
750 ft 68.120 ft 750 ft
Span Length = 68.120 ft
Beam Projection= 0.750 ft
Beam Height= 2.250 ft
Max Shear Location =  1.125 ft (H/2)
Properties
Concrete
fc= 5000 psi
fci= 4000 psi
n= 6
Prestressing Steel
Strand Type = 1/2" (TW-270) SR
Strand Diameter = 0.500 in
Fu= 270 ksi
Transfer Length = 25 in
Reinforcing Steel
Fy= 60 ksi
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Engineers, Inc.

PREPARED BY SS

BRIDGE P-10-002 —
DATE 6/2017
CHECKED BY ST

SUBJECT Beam 9 Input Summary —
DATE 7/2017

1.125ft

f—

(Max Shear Location)

2.250 ft
\4
A o
e > g
750 ft 68.120 ft 750 ft
Span Length= 68.120 ft
Beam Projection= 0.750 ft
Beam Height=  2.250 ft
Max Shear Location = 1.125 ft (H/2)
Properties
Concrete
fc= 5000 psi
fci= 4000 psi
n= 6
Prestressing Steel
Strand Type = 1/2" (TW-270) SR
Strand Diameter = 0.500 in
Fu= 270  ksi
Transfer Length = 25 in
Reinforcing Steel
Fy = 60  ksi
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Engineers, Inc.

PREPARED BY SS
BRIDGE P-10-002 —
DATE 6/2017
CHECKED BY ST
SUBJECT Beam 10 Input Summary —
DATE 7/2017

1.375ft

"

(Max Shear Location)

2.750 ft
\4
A o
I~ i ) i
750 ft 68.120 ft 750 ft
Span Length = 68.120 ft
Beam Projection= 0.750 ft
Beam Height=  2.750 ft
Max Shear Location = 1.375 ft (H/2)
Properties
Concrete
fc= 5000 psi
fci= 4000 psi
n= 6
Prestressing Steel
Strand Type = 1/2" (7W-270) SR
Strand Diameter = 0.500 in
Fu= 270  ksi
Transfer Length = 25 in
Reinforcing Steel
Fy = 60  ksi
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RIDCE P.10- v PREPARED BY JMA
SUBJECT Detail Legend + Strand Loss Info DATE W

Legend:
4 ~~ =spall
\ = Delamination
? = Exposed strand (removed in BrR)
o | = Strand with no section loss

e = Strand with 10% section loss
e | = Strand with 25% section loss

e = Strand with 50% section loss
Notes:

1. Losses taken from 2018 Routine Inspection Report.

2. Losses shown in details based on DRAFT MassDOT 2018 Edition LRFR Bridge Manual - Part | Section

7.2.10 - Special Instructions for Deteriorated Prestressed Beam Load Ratings, Dated 11/14/2018.

Original Strand Area=  0.153  in"2
Original Equiv Strand Diameter = 0.441 in

10% Loss Strand Area=  0.138  in"2
10% Equiv Strand Diameter=  0.419 in

25% Loss Strand Area=  0.115  in”2
25% Equiv Strand Diameter= 0.383 in

50% Loss Strand Area=  0.077  in”2
50% Equiv Strand Diameter= 0.313 in

C.GS.Row 1= 2.000 in
C.GS.Row 2= 4000 in At midspan points only
C.GS.Row3=  6.000 in At midspan points only
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ARED BY
BRIDGE P-10-002 (0DY) PREP bb _IMA |
A I Engineers, Inc DATE 122018
gineers, Inc. Beam 9 Prestressing Loss |CHECKED BY ss
SUBJECT , 92 |
Calculation DATE 2/2018
AL
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (777777 77 A 777,
ST R Z
A l
CL Beam 7% (3) Spalls 1' diameter with exposed stirrups
Undeveloped strands
Edge spall 2' Long x 3" Wide x 4" High
Spall 1' Long x 2' Wide x 1" Deep
”'6'-." ) '3'.. i
2'_0"

Detail A-A
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BRIDGE P-10-002 (ODY) PREPAREDBY __JMA |
AI Engineers, Inc DATE 12/2018
8 e Beam 9 Prestressing Loss CHECKED BY SS
SUBJECT ] 22 |
Calculation DATE 2/2018
No. of Row 1 Strands w/no loss = 7 No. of Row 2 Strands w/no loss = 3
No. of Row 1 Strands w/10% loss = 2 No. of Row 2 Strands w/10% loss = 0
No. of Row 1 Strands w/25% loss = 0 No. of Row 2 Strands w/25% loss = 0
No. of Row 1 Strands w/50% loss = 11 No. of Row 2 Strands w/50% loss = 1
No. of Row 1 Strands w/100% loss = 2 No. of Row 2 Strands w/100% loss = 0

No. of Row 3 Strands w/no loss =
No. of Row 3 Strands w/10% loss =
No. of Row 3 Strands w/25% loss =
No. of Row 3 Strands w/50% loss =

No. of Row 3 Strands w/100% loss =

S O O Rk W

Jacking Stress Ratio= 0.7
Ultimate Strength, F,= 270

Total Adjusted Area of Strands = 3.327
Jacking Force = 629

C.G. of Strands = 3.040

POlIs (Distance from left support)

27.248 ft 0.4L
30.654 ft 0.45L
34.060 ft 0.5L
37.466 ft 0.55L
40.872 ft 0.6L

Flexure Capacity - 34.0599'

Spec Check Detail for 6B.5.3.3 PS Moment Capacity

(Stress Relieved)

ksi

in"2

k (input into BrR)
in (input into BrR)

Part B - ALLOWABLE STEE3S BATING AND LOAD FACTOR BATING

6E.5 NOMINAL CAPACTITY: C
BE. 5.3 Load Factor Method
6E.5.3.3 Prestressed Concrete Capacity

[LL3HTO Marmial for BEridge Ewaluartion, Third Edition - 2017)

P3 Box Rect Woid - At Location = 34.0599 (£ft) - Left

INPUT:

Atage 3

Adjust Moment Capacity for Min Reinforcement Requirements:Nao

SUMMARY :
Therefore the k adjustment factor will not be considered.
Nominal Moment Capacity = Phi ¥ Mn

Load Load

Group Comb Phi+*Mn Phi#*Mn < 1l.ZHMcr M k Capacity
[Eip-£t) [kEip-£ftL) [Eip-£t)

Inventory 3, INV, MiX 1517.25 === === === 1517.25
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PREPARED BY

DATE

JMA
12/2018
SS
2/2018

CHECKED BY
DATE

BRIDGE

P-10-002 (0DY)
Beam 7 Prestressing Loss

Calculation

SUBJECT

"uedspiw e paIapISU0D 818M S8SSO| PUBLIS 8S8Y] 810Ja18y |
‘uedspiw Je dojoAsp-a1 10U Op UOIBAS|S Ul UMOYS S8SSO| PuBljs || ;80N

d-g l'eled

:Ol.m

w7 L T

R R R H R K K K K X

X
X X X
u8

sdnuins pasodxa pue spuesis pasodxa (z) yim

] mgmzw Emoe% (9) ym deaq .z} | X apip £ X Buo ¢ |jeds abpa YuioN spuess padojenspu
UYOIH ,8 X 3pIM ,0Z X DUOT 9 |[eds 8DPa YLON
6 mccgm vm%oamw (£) ypm weag 10 Spuess pasodsxa (G) UM Weaq auy Jo Wopoq ay) uo dsaq ,z X
\ PSR R IR RS / weaq Jo apis 8y uo YbiH 8 X 8PIM g X BuoT ¢ jeds abpa LpioN
S
g deaq, | X Jajewelq | Sjeds g}
“ s - 7 s /, ]
/
/ Pl
P IR (JE S E— E— [ A— ] — Ne—— F— — 4

I Engineers, Inc.

JAS
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PREPARED BY
BRIDGE P-10-002 (0DY) _MA |
A I Engineers, Inc DATE 12/2018
5 e Beam 7 Prestressing Loss CHECKED BY SS
SUBJECT i — % |
Calculation DATE 2/2018

No. of Row 1 Strands w/no loss = 2 No. of Row 2 Strands w/no loss =
No. of Row 1 Strands w/10% loss = 0 No. of Row 2 Strands w/10% loss =
No. of Row 1 Strands w/25% loss = 1 No. of Row 2 Strands w/25% loss =
No. of Row 1 Strands w/50% loss = 1 No. of Row 2 Strands w/50% loss =

No. of Row 1 Strands w/100% loss = 18 No. of Row 2 Strands w/100% loss =

N N O O O

No. of Row 3 Strands w/no loss =
No. of Row 3 Strands w/10% loss =
No. of Row 3 Strands w/25% loss =
No. of Row 3 Strands w/50% loss =

No. of Row 3 Strands w/100% loss =

_ W O O O

Jacking Stress Ratio= 0.7  (Stress Relieved)
Ultimate Strength, F,= 270  ksi
Total Adjusted Area of Strands= 0.883 in"2
Jacking Force=' 167 k (input into BrR)
C.G. of Strands =/ 3.395 in (input into BrR)

POlIs (Distance from left support)

27.248 ft 0.4L

30.654 ft 0.45L

34.060 ft 0.5L

37.466 ft 0.55L

40.872 ft 0.6L
Notes:

1. Points of interest defined at 1/4th points along the input deterioration range and mid-span (if applicable).

Flexure Capacity - 34.0599'

Spec Check Detail for 6B.5.3.3 PS5 Moment Capacity

Part B - ALLOWAELE STREESS RATING AND LOAT FACTOR RATING
6E.5 NOMINAL CAPACITY: C

£E.5.53 Load Factor Method

6B.5.3.3 Prestressed Concrete Capacity

[ALSHTO Marnual for Bridge Ewvaluation, Third Edition - 2017)

P53 Box Rect Void - At Location = 34.0599 (fr) - Left Stage 3

INPUT:
Adjust Moment Capacity for Min Reinforcement Requirements:MNo
SUMMART :

Therefore the k adjustment factor will not be considered.

Nominal Mowment Capacity = Phi * IMn
Load Load
Group Conb Thi*Mn Thi*Mn < 1.:2ZMck Mu k Capacity
[Eip-£ft) (kip-£fr) (Eip-£r)
Inventory 3, INV, Max 459, 42 === === === 459, 42
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PREPARED BY JMA
BRIDGE P-10-002 (ODY v ]
AI Engineers, Inc OPY DATE 12/2018
8 p LLIL SUBJECT Beam 6 Prestressing Loss CHECKED BY sg
Calculation DATE 2/2018

B6
C &

o i T, il ’/,/ L T A e ] S D R
! Undeveloped strands %
\ South edge spall 6' Long x 3" Wide x 6" high C |
with (2) exposed strands /
CL Beam

i
/
#
\ J
N P
, N y
5 ®
© Al
3 n

Detail C-C

Note: strand losses shown near midspan in elevation do not re-develop at midspan.
Therefore these strand losses were considered at midspan.
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PREPARED BY JMA
BRIDGE P-10-002 (ODY —_—
Engineers, Inc. ( . ) DAIE 12/2018
SUBJECT Beam 6 Prestressing Loss CHECKED BY _Ss|
Calculation DATE 2/2018
No. of Row 1 Strands w/no loss = 20 No. of Row 2 Strands w/no loss = 2
No. of Row 1 Strands w/10% loss = 0 No. of Row 2 Strands w/10% loss = 0
No. of Row 1 Strands w/25% loss = 0 No. of Row 2 Strands w/25% loss = 0
No. of Row 1 Strands w/50% loss = 1 No. of Row 2 Strands w/50% loss = 1
No. of Row 1 Strands w/100% loss = 1 No. of Row 2 Strands w/100% loss = 1

No. of Row 3 Strands w/no loss =
No. of Row 3 Strands w/10% loss =
No. of Row 3 Strands w/25% loss =
No. of Row 3 Strands w/50% loss =

No. of Row 3 Strands w/100% loss =

SN O ODN

Jacking Stress Ratio= 0.7

Ultimate Strength, F,= 270

Total Adjusted Area of Strands = 3.980
Jacking Force =/ 752

C.G. of Strands =/ 2.655

POlIs (Distance from left support)

27.248 ft 0.4L

30.654 ft 0.45L

34.060 ft 0.5L

37.466 ft 0.55L

40.872 ft 0.6L
Notes:

(Stress Relieved)

ksi

in”2

k (input into BrR)
in (input into BrR)

1. Points of interest defined at 1/4th points along the input deterioration range and mid-span (if applicable).

Flexure Capacity - 34.0599'

Spec Check Detail for 6B.5.3,3 PS Moment Capacity

Part B - ALLOWAELE STRESS RATING AND LOAD FACTOR RATING

EE.5 NOMINAL CAPACITY: C

6E.5.3 Load Factor Method

6E.5.3.3 Prestressed Concrete Capacity

[AASHTO Marmmal for Bridge Evwaluation, Third Edition -

P53 Box Rect Woid - At Location = 34.0599% (ft)] - Left

INPUT:

2017)

Stage 3

Adjust Moment Capacity for Min Reinforcement Requirements:No

SUMMARY :

Therefore the k adjustment factor will not be considered.

Nominal Moment Capacity = Phi # Mn

Load Load

Group Comb FPhi+*Mn Phi*Mn < 1.:zMcr
(kip-ft)

Inwventory 3, INV, ML 1794, 15 ===

M k Capacity
(kip-ft) (kip-ft)
o= o= 1794.15
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o
Detail D-D

PREPARED BY JMA
BRIDGE P-10-002 (ODY s —
A I Engineers, Inc oD DATE 12/2018
8 S Beam 4 Prestressing Loss CHECKED BY SS
SUBJECT i __ 55 |
Calculation DATE 2/2018
D
|, |
D %1 \
1 Note:
77 2018 Inspection Report notes Scattered 1' Diameter x 1" Deef)
CL Beam spalls throughout south side of beam. Photos in IR show spalls

with exposed stirrups at and around midspan. A 1' diameter x 1" Deep
spall with an exposed stirrup at midspan was considered for analysis.
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PREPARED BY IMA
AI . BRIDGE P-10-002 (0DY) DATE W
ngineers, Inc. Beam 4 Prestressing Loss CHECKED BY SS
SUBJECT ] 220 |
Calculation DATE 2/2018
No. of Row 1 Strands w/no loss = 15 No. of Row 2 Strands w/no loss = 2
No. of Row 1 Strands w/10% loss = 0 No. of Row 2 Strands w/10% loss = 0
No. of Row 1 Strands w/25% loss = 1 No. of Row 2 Strands w/25% loss = 2
No. of Row 1 Strands w/50% loss = 0 No. of Row 2 Strands w/50% loss = 0
No. of Row 1 Strands w/100% loss = 6 No. of Row 2 Strands w/100% loss = 0
No. of Row 3 Strands w/no loss = 4
No. of Row 3 Strands w/10% loss = 0
No. of Row 3 Strands w/25% loss = 0
No. of Row 3 Strands w/50% loss = 0
No. of Row 3 Strands w/100% loss = 0

Jacking Stress Ratio= 0.7  (Stress Relieved)
Ultimate Strength, F,= 270  ksi
Total Adjusted Area of Strands= 3.558 in"2
Jacking Force=' 672 k (input into BrR)
C.G. of Strands =/ 2.989 in (input into BrR)

POlIs (Distance from left support)

27.248 ft 0.4L

30.654 ft 0.45L

34.060 ft 0.5L

37.466 ft 0.55L

40.872 ft 0.6L
Notes:

1. Points of interest defined at 1/4th points along the input deterioration range and mid-span (if applicable).

Flexure Capacity - 34.0599'

Spec Check Detail for 6B.5.3.2 PS Morment Capacity

Part B - ALLOWAELE 3TRESS RATING AND LOAD FACTOR RATING
gE.5 NOMINAL CAPACITY: C

6E.5.3 Load Factor Method

6E.5.3.3 Prestressed Concrete Capacity

[ALZHTO Marmal for Bridge Ewaluation, Third Edition - Z017)

P53 Box Rect Woid - At Location = 34.0599 (ft) - Left Stage 3

INPUT:
Adjust Moment Capacity for Min Reinforcement Fequirements:No
STUMMARY:

Therefore the k adjustment factor will not be considered.

Nominal Moment Capacity = Phi * Mn
Load Load
Group Comh Phi*Mn Phi*Mn < 1.2Mcr Mu k Capacity
(Eip-£ft) (Eip-£ft) (Eip-£t)
Inventory 3, INV, Max le0&.05 == === === le058.05
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PREPARED BY JMA

BRIDGE P-10-002 (0DY |
AI Engineers, Inc oo DATE 12/2018
5 S Beam 3 Prestressing Loss CHECKED BY SS

SUBJECT
J Calculation DATE 2/2018
x x o O (@]
=~
X X O O g

South edge spall 4' Long x 4" Wide x 7" High /
0 0

with (3) exposed strands

Detail E-E

%

CL Beamj
0

E

Notes:
1. Strand losses shown do not have adequate length to re-develop at

midspan and were therefore considered at midspan.

with (1) exposed strand

\ Undeveloped strands
South edge spall 6' Long x 3" Wide x 9" High
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PREPARED BY IMA
BRIDGE P-10-002 (ODY N et
A I Engineers, In - DATE 12/2018
SIIECTS, NG SUBJECT Beam 3 Prestressing Loss CHECKED BY SS
Calculation DATE 2/2018

No. of Row 1 Strands w/no loss = 20
No. of Row 1 Strands w/10% loss =
No. of Row 1 Strands w/25% loss =
No. of Row 1 Strands w/50% loss =

No. of Row 1 Strands w/100% loss =

—_ - O O

No. of Row 3 Strands w/no loss =
No. of Row 3 Strands w/10% loss =
No. of Row 3 Strands w/25% loss =
No. of Row 3 Strands w/50% loss =

No. of Row 3 Strands w/100% loss =

_ = O oD

Jacking Stress Ratio= 0.7
Ultimate Strength, F,= 270

Total Adjusted Area of Strands=  3.903
Jacking Force =| 738

C.G. of Strands =/ 2.589

POlIs (Distance from left support)

27.248 ft 0.4L
30.654 ft 0.45L
34.060 ft 0.5L
37.466 ft 0.55L
40.872 ft 0.6L

Flexure Capacity - 34.0599'

Spec Check Detail for 6B8.5.3.3 PS Morment Capacity

No. of Row 2 Strands w/no loss =
No. of Row 2 Strands w/10% loss =
No. of Row 2 Strands w/25% loss =
No. of Row 2 Strands w/50% loss =

No. of Row 2 Strands w/100% loss =

_ = O O N

(Stress Relieved)

ksi

in2

k (input into BrR)
in (input into BrR)

Part B - ALLOWAELE 3TRES3 RATING AND LOAD FACTOR RATING

G6E.5 NOMIMAL CAPACITY: C
6E.5.3 Load Factor Method
6E.5.3.3 Prestressed Concrete Capacity

[L&SHTOD Manual for Bridge Ewvaluation, Third Edition - 2017)

P53 Box Rect Woid - At Location = 34.05%9%9 [(ft) - Left

INPUT:

Stage 3

Adjust Moment Capacity for Min Reinforcement Redquirements:No

SUMMARTY :

Therefore the k adjustment factor will not be considered.

Nominal Moment Capacity = Phi * Mn

Load Load
Group Combh Phi*Mn

(kip-£r)

Inwentory 3, INV, Mii 1772.00 ===

Fhi*Mn < 1.ZMcr

Mu k Capacity
(kip-£t) [Eip-£t)
=== === 1772.00
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PREPARED BY JMA
BRIDGE P-10-002 (ODY VA
AI Engineers, Inc N DATE 12/2018
8 p AL SUBJECT Beam 2 Prestressing Loss CHECKED BY Sg
Calculation DATE 2/2018

B2
e

A .
/[ /|
‘»“"‘ F F |
Undeveloped strand _J / /
) /
CL Beam
North edge spalls up to 3' Long x 4" Wide x 4" High i
with (1) exposed strand
\\
/ \
8} % >
4" I
Detail F-F L
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PREPARED BY JMA
BRIDGE P-10-002 (ODY —
Engineers, Inc. ( . ) DAIE 12/2018
SUBJECT Beam 2 Prestressing Loss CHECKED BY SS
Calculation DATE 2/2018
No. of Row 1 Strands w/no loss = 20 No. of Row 2 Strands w/no loss = 3
No. of Row 1 Strands w/10% loss = 0 No. of Row 2 Strands w/10% loss = 0
No. of Row 1 Strands w/25% loss = 0 No. of Row 2 Strands w/25% loss = 0
No. of Row 1 Strands w/50% loss = 1 No. of Row 2 Strands w/50% loss = 1
No. of Row 1 Strands w/100% loss = 1 No. of Row 2 Strands w/100% loss = 0

No. of Row 3 Strands w/no loss =
No. of Row 3 Strands w/10% loss =
No. of Row 3 Strands w/25% loss =
No. of Row 3 Strands w/50% loss =

No. of Row 3 Strands w/100% loss =

S O O O =

Jacking Stress Ratio= 0.7  (Stress Relieved)
Ultimate Strength, F,= 270 ksi
Total Adjusted Area of Strands= 4.285 in"2
Jacking Force={ 810 k (input into BrR)
C.G. of Strands =/ 2.821 in (input into BrR)

POlIs (Distance from left support)

27.248 ft 0.4L
30.654 ft 0.45L
34.060 ft 0.5L
37.466 ft 0.55L
40.872 ft 0.6L

Flexure Capacity - 34.0599'

Spec Check Detail for 68.5.3.3 PS Moment Capacity

Part E - ALLOWABLE STRESS RATING AND LOAD FACTOR RATING
6E. 5 MNOMINAL CAPACITY: C

6E.5.3 Load Factor Method

6E.5.3.3 Prestressed Concrete Capacity

[(A85HTO Marual for Bridge Ewaluation, Third Edition - 2017)

P53 Box Rect Void - At Location = 34.0599 (ft) - Left Stage 3

INFUT:
bAdjust Moment Capacity for Min Feinforcement Fecquirements:No
SUMMARTY:

Therefore the k adjustment factor will not be considered.
Nominal Moment Capacity = FPhi * Mn

Load Load

Group Cowmhb Phi*Mn FPhi*Mn < 1.ZMcr Mo k Capacity
(Eip-£t) (kip-£t) (Eip-£t)

Inwventory 3, INV, MiX 1g890.12 Soo Soo Soo 1590.12
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PREPARED BY JMA
BRIDGE P-10-002 (ODY - |
A I Engineers, Inc oY DATE 12/2018
& T Beam 2 Prestressing Loss |[CHECKED BY SS
SUBJECT . _SS
Calculation DATE 2/2018
ok domi N | -G < |
' : | 1
[ K ] 1
| | | |
| ' | |
| : | ‘\
l | ' S - [ | Wi— iy |
S I NOS S S e e i B B B S /H
Byl g g | S[Bl S
IRl =l 5| | =2 | =l
o ! o ! ! !
I 71 | 7 i i A {
] [

North edge hollow area 16" Long x 1' Wide j

Undeveloped Strands

Hollow area 1' Long x 3' Wide :

- 3!_0" - V -

Detail G-G

East Abutment
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P-10-002 (DY) DATE

PREPARED BY

IMA
12/2018

Beam 2 Prestressing Loss

Calculation DATE

CHECKED BY SS

2/2018

No. of Row 2 Strands w/no loss =
No. of Row 2 Strands w/10% loss =
No. of Row 2 Strands w/25% loss =
No. of Row 2 Strands w/50% loss =

No. of Row 2 Strands w/100% loss =

Notes:

S O O O =

1. Rows 2 and 3 are harped at these locations.

BRIDGE
Engineers, Inc.
SUBJECT
No. of Row 1 Strands w/no loss = 1
No. of Row 1 Strands w/10% loss = 1
No. of Row 1 Strands w/25% loss = 0
No. of Row 1 Strands w/50% loss = 20
No. of Row 1 Strands w/100% loss = 0
No. of Row 3 Strands w/no loss = 4
No. of Row 3 Strands w/10% loss = 0
No. of Row 3 Strands w/25% loss = 0
No. of Row 3 Strands w/50% loss = 0
No. of Row 3 Strands w/100% loss = 0
Jacking Stress Ratio = 0.7
Ultimate Strength, F = 270
Total Adjusted Area of Strands = 3.055

(Stress Relieved)
ksi
in"2

POI
60.991 0.902
63.132 0.974
65.274 1.046
67.416 1.118

Jacking Force =

POlIs (Distance from left support)
60.9908 ft

63.1324 ft
65.2740 ft
67.4155 ft

Flexure Capacity - 60.9908

Spec Check Detail for 6B.5.3.3 PS Moment Capacity

Part B - ALLOWAELE STRESS RATING AND LOAD FACTOR RATING
6E.5 NOMINAL CAPACITY: C

66.5.5 Load Factor Method

6E.5.3.53 Prestressed Concrete Capacity

(A&SHTO Marnual for Bridge Evaluation, Third Edition - 2017)

P3% Box Rect Woid - At Location = 60.9908 (frt) - Left Stage 3

INPUT:

Adjust Moment Capacity for Min Reinforcenent Requirements:No
SUMMARTY:

Therefore the k adjustment factor will not be considered.

Nominal Moment Capacity = Phi * Mn

Load Load
Group Comb Phi#*Mn Phi*Mn < 1.ZMcr Mu

(kip-ft) (kip-ft)

k

1.069
1.141
1.213
1.285

577

Capacity
(kip-ft)

Inventory 3, INV, MiX 1125.67

1125.67

Row 2 C.G. (ft) Row 3 C.G. (ft) C.G. of Strands (in)

5.937
6.283
6.629
6.975

k (input into BrR)

Shear Capacity - 60.9908

Spec Check Detail for 8.20.1.3 Mominal Shear Capacity

9 Prestressed Concrete
9.20 Shear

9.20.1 General
9.20.1.3

[A&ASHTO Standard Specifications for Highway Bridges, Sewventeenth Edition - Z002)

P53 Box Rect Void - At Location = &0.99058 (ft) - Left

INPUT:
Phi =
Va =

0.9000
34.3392 (kip)

¥n = Phi * (Vc + Va)

Load Load

Group Conb Vi kit
(kip) (kip)
Inventory 3, INV, MiX 97.70 115.83

Stage 3

Page 52 of 55




BRIDGE

PREPARED BY
DATE

TMA

P-10-002 (ODY) T 12/2018 |

Engineers, Inc.
SUBJECT

CHECKED BY
DATE

SS
2/2018

Beam 2 Prestressing Loss
Calculation

Flexure Capacity - 63.1324
Spec Check Detail for 6B.5.3.3 PS Moment Capacity
Part B - ALLOWAELE STRES3 RATING AND LOAD FACTOR RATING
6E.5 NOMINAL CAPACITY: C
6E.5.3 Load Factor Method
EB.5.3.3 Prestressed Concrete Capacity

(ALSHTO Marmal for Bridge Evaluation, Third Edition - 2017)

P53 Box Rect Void - At Location = 63.1324 (ft) - Left Stage 3

INPUT:
Adjust Moment Capacity for Min Reinforcement Requirements:No
SUMMARY =

Therefore the k adjustment factor will not be considered.

Inventory 3, INV, MAX

Nominal Moment Capacity = Fhi * Mn
Load Load
Group Comb Phi*Mn Phi*Mn < 1.ZMcr Mu k Capacity
{kip-£t) (kip-£t) (kip-ft)
Inventory 3, INV, Max 1000.63 o= s== o= 1000.53
Flexure Capacity - 65.2740
Spec Check Detail for 66.5.3.3 PS Moment Capacity
Part B - ALLOWAELE STRESS RATING AND LOAD FACTOR RATING
6EB.5 NOMINAL CAPACITY: C
6E.5.3 Load Factor Method
EB.5.3.3 Prestressed Concrete Capacity
(BRASHTO Matmal for Bridge Evaluation, Third Edition - 2017)
P53 Box Rect Woid - At Location = 65.2740 (£t) - Left Stage 3
INPUT:
Adjust Moment Capacity for Min Reinforcement Requirements:No
SUMMARY :
Therefore the k adjustment factor will not be considered.
Nominal Momenht Capacity = Phi ¥ Mn
Load Load
Group Comb Phi*Mn Phi*Mn < 1.2ZMcr M k Capacity
(kip-£t) (kip-£t) (kip-ft)
Inventory 3, INV, MiX 851,59 -—= —-— —-—= 861.59
Flexure Capacity - 67.4155
Spec Check Detail for 68.5.3.3 PS Morment Capacity
Part E - ALLOWAELE STRESS RATING AND LOAD FACTOR RATING
6B.5 NOMINAL CAPACITY: C
EE.5.3 Load Factor Method
6E.5.5.3 Prestressed Concrete Capacity
(ALSHTO Marual for Bridge Ewaluation, Third Edition - 2Dl?J|
P53 Box Rect Woid - At Location = 67.4155 (£t) - Left Stage 3
INPUT:
Adjust Moment Capacity for Min Reinforcement Requirements:HNo
SUMMARTY :
Therefore the k adjustment factor will not be considered.
Nominal Moment Capacity = Phi * Mn
Load Load
Group Comb Phi*Mn Phi*Mn < 1.ZMcr Mu k Capacity
(kip-£t) (kip-£t) (kip-£t)
555.83 o= o= o= 558.83

Shear Capacity - 63.1324

Spec Check Detail for 9.20.1.3 Marninal Shear Capacity

9 Prestressed Concrete

9.20 Shear

9.20.1 General

9.20.1.3

[&ASHTO Standard Specifications for Highway Bridges, Sewenteenth Edition - 2002)

P53 Box Rect VWoid - At Location = 63.1324 (fr) - Left Stage 3
INPUT:

Phi = 0.39000

¥a = £9.1200 (kip)

¥n = Phi * [Vo + V3)

Load Load

Group Conb Vi Wi
{kip) tkip) |

Inwventory 3, INV, Max 97.72 150. 16

Shear Capacity - 65.2740

Spec Check Detail for 9.2001.3 Mominal Shear Capacity

9 Prestressed Concrete

9.20 Shear

9.20.1 General

9.20.1.3

[ABRSHTO Standard Specifications for Highway Bridges, Sewventeenth Edition - 2002)

P35 Box Rect Woid - At Location = 65.2740 (ft) - Left Stage 3
INPUT:

Phi = 0.2000

¥a =  69.1200 (kip)

¥n = Phi * (¥c + ¥a)

Load Load

Group Conb W n
(kip) (kip)

Inventory 3, INV, MaX 97.74 150.18

Shear Capacity - 67.4155

Spec Check Detail for 9.20.1.2 Morminal Shear Capacity

9 Prestressed Concrete

9.Z20 Shear

9.Z20.1 General

9.20.1.3

[AASHTO Standard Specifications for Highway Eridges, Sewenteenth Edition - 2002)

P53 Box Rect ¥Woid - At Location = 67.4155 [ft) - Left Stage 3
INPUT:

Phi = 0. 2000

W3 = 12z.18a1 (kip)

¥n = Phi * (Vo + Vs)

Load Load
Group Comb Vi W
(kip] (kip]
Inwentory 3, INV, M 54,38 155.91
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PREPARED BY

TMA
12/2018

BRIDGE P-10-002 (0DY
AI Engineers, Inc o ot
8 P Beam 1 Prestressing Loss CHECKED BY

SUBJECT
J Calculation DATE

SS
2/2019

B1
HE—

\// // // S ,/': ,/4 ,// 7 Y 3 // ,// /‘/ ,// 7 Walky Vil // // ,// C A / . 1
South edge spall 10' Long x 4" Wide x 4" High / H E |
with (1) exposed strand ]

CL Beam
» =
7 N
/ \
y 4
X X
i C O
v C o]
=ﬁ- I :\ X*\\i- Q Q Q (o] Q Q (o] Q Q @) (@] Q Q Q Q Q Q QO O;/ ) o

4"

T Detail H-H
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PREPARED BY JMA
BRIDGE P-10-002 (ODY —
Engineers, Inc. ( . ! DAIE 12/2018
SUBJECT Beam 1 Prestressing Loss CHECKED BY SS
Calculation DATE 2/2019
No. of Row 1 Strands w/no loss = 20 No. of Row 2 Strands w/no loss = 3
No. of Row 1 Strands w/10% loss = 0 No. of Row 2 Strands w/10% loss = 0
No. of Row 1 Strands w/25% loss = 0 No. of Row 2 Strands w/25% loss = 0
No. of Row 1 Strands w/50% loss = 1 No. of Row 2 Strands w/50% loss = 1
No. of Row 1 Strands w/100% loss = 1 No. of Row 2 Strands w/100% loss = 0

No. of Row 3 Strands w/no loss =
No. of Row 3 Strands w/10% loss =
No. of Row 3 Strands w/25% loss =
No. of Row 3 Strands w/50% loss =

No. of Row 3 Strands w/100% loss =

S O O O =

Jacking Stress Ratio= 0.7  (Stress Relieved)
Ultimate Strength, F,= 270 ksi
Total Adjusted Area of Strands= 4.285 in"2
Jacking Force=/ 810 k (input into BrR)
C.G. of Strands =/ 2.821 in (input into BrR)

POlIs (Distance from left support)

27.248 ft 0.4L
30.654 ft 0.45L
34.060 ft 0.5L
37.466 ft 0.55L
40.872 ft 0.6L

Flexure Capacity - 34.0599'

Spec Check Detail for 6B.5.3.2 PS Morment Capacity

Part B - ALLOWAELE STRESS BRATING AND LOAD FACTOR RATIHNG
6E.5 NOMINAL CAPACITY: C

6E. 5.3 Load Factor Method

6E.5.3.3 Prestressed Concrete Capacitsy

[AASHTO Marmial for Bridge Ewaluation, Third Edition - 2017)

P3 Box Rect Void - At Location = 34.0599 (ft) - Left Stage 3

INPUT:
Adjust Moment Capacity for Min Reinforcement Requirements:Ho
SITMMARY :

Therefore the k adjustment factor will not be considered.

Nominal Moment Capacity = Phi + Mn
Load Load
Group Comhb Fhi*Mn Phi*Mn < 1l.:ZMcr Mua k Capacity
[kip-£t) [kip-£t) (kip-£t)
Inwventory 3, INV, ML 1890.12 Soo Soo Soo 1590.12
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APPENDIX D
COMPUTER INPUT AND OUTPUT
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