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COMMONWEALTH GIFPYINSYLVANIA
DEPARTMENT OF TRANSPORTATION

December 21,

19895
RIGTHAL
N REPLY REFER'TO 4 Jb
Beaver County
T-649 = Hon
Marion Township - =] o
AAR No. 145 802 C R R
- (P RN T
PUC No. M-00870123 = Cg 5
e oz o
Mr. John G. Alford, Secretary 1=t S -4
Public Utility Commission o wn o
P. O. Box 3265 ;2 o
Harrisburg, PA 17105-3265
Attention: Mr. David C. Hart, P.E.
' Dear Secretary Alford:

The Department requests that the five span bridge carrying
T-649 over the tracks of CSX Transportation,

in Marion

Inc.
Township, Beaver County, be posted for a maximum load limit of
3 tons. The structure is currently posted for 15 tons.

Attached are two copies of a report prepared by SAI

Consulting Engineers for CSX Transportation, Inc. via Engineering
District 11-0 entitled "NBIS Bridge Inspection Report".
s

Sincerely,

Ayt 1 Hateillec
For: M. G. Patel,

P.E.,
Director
Bureau of Design
Attachment

NOCKETER rroer

JBN 15 1996 J

Lt




NBIS BRIDGE INSPECTION REPORT
M-£7012>

STRUCTURE BMS NUMBER: 04 7210 0649 8302
BRIDGE NAME: T-649 OVER CSX RAILROAD .
= T
LOCATION: T-649 OVER CSX RAILROAD’C; } f\ i '1
MARION TOWNSHIP o Lo
BEAVER COUNTY =
INSPECTION DATE: SEPTEMBER 29, 1995 é'c-, -5 ‘ :3
N
INSPECTED BY: WILLIAM B. SOSKO, C.B.S.L % o
PREPARED FOR: CSX RAILROAD (OWNER)
VIA
COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION
DISTRICT 11-0
AGREEMENT NUMBER: 115851
BRIDGE POSTING: POSTING SHOULD BE REDUCED TO 3 TONS
TABULATION OF COSTS:
INSPECTION AND REPORT PREPARATION: $2,590.71
RIGGING: N/A
RAILROAD PERMITS AND/OR FLAGMEN: 1,295.26
TESTING: ‘ . N/A
TRAFFIC CONTROL: O C K & TER N/A
MEETING WITH OWNER: {Jj N/A
TOTAL COST: JAN 15 4 995 1 $3,885.97
INSPECTION DATA:
BRIDGE INSPECTION NUMBER: e 1062
CATEGORY/TYPE: 1 S
TOTAL MANHOURS:

L 2P
CL LA

SAI CONSULTING ENGINEERS, INC.
300 SIXTH AVENUE
PITTSBURGH, PA 15222

(412) 392-8750
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MARION TOWNSHIP, BEAVER COUNTY

T-649 OVER CSX RAILROAD




SOUTH APPROACH

NORTH APPROACH



WEST ELEVATION

EAST ELEVATION



LOAD RATING SUMMARY

The structural analysis of the CSX Bridge resulted in the following ratings with the timber
deck being the governing element.

Timber Deck Ratings:

H 3k 6 of 37
HS fx 6+ 6 of 37
MLS0 7k 10%+ 7 of 37

* Rating governed by horizontal shear

Timber Stringer Ratings:

13*

18*

H 21 of 37
HS 25% 33* 21 of 37
ML80 21%* 29% 21 of 37

* Rating governed by flexural strength

*ok Rating governed by shear strength

Timber Stringer S5 of Span 4 is the governing stringer.




LOAD RATING SUMMARY (Continued)

Steel Stringer Ratings (Load Factor):

H 69* 116* 33 of 37
HS 102* 171* 33 of 37
ML2R0 80* 133* 34 of 37

* Rating governed by flexural strength

o Rating governed by shear strength

For additional information, refer to the structural analysis section of this report.




INTRODUCTION

The CSX Railroad Bridge carries T-649 over the CSX Railroad approximately 500’ from
the intersection with S.R. 588. The bridge is located in Marion Township, Beaver County and
is owned and maintained by the CSX Railroad.

The structure was built in 1939 and consists of four timber stringer spans and one rolled
steel stringer span supported by four timber bents and two timber bent and retaining wall
abutments. The bridge roadway consists of a timber plank deck bordered by timber tie curbs
and steel angle bridge railings. The overall structure length is 94’-0” with a bridge roadway
width of 12.7' curb-to-curb and an out-to-out deck width of 13.9’. The bridge is currently posted
for a 15-ton single-axle weight restriction.



[E15) APPROACH ROADWAY - COND. RATING (4], Details on Page/ 7
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D-488F (10/93) ® BRIDGE MANAGEMENT SYSTEM  8MS Updated
>4

BRIDGE INSPECTION REPORT by Dase
Inspection Report for: STRUCTURE IDENTIFICATION NUMBER STRUCTURE TYPE
.Eﬂ::;i'.':ﬁ; oy g/ Rl |7121/10) |de/17) 181310\ 2| Main _STEEL STR/vER | 1161 11014 |
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WAS Magio4) rﬁ%ﬁ:o [ 9.29-95 T COUPLETED SorY Tp°
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PAINT CONDITION

SUBSTRUCTURE - Cond. Rating [ 4], DetaitsomPages—

b-488F (501 PAGE2  sTRucTure p|01%) 2121710} |01\ 47 1B131012Z) wse.oate 9-29-74
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D-488F (591) PAGE3  STRUCTURE b IOW/| (712121 G141 1BI31012] wsp.oate F-29-95

CHANNEL/CHANNEL PROTECTION - COND. RATING [N], Details on Pages
Channel Alignment k
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INSPECTION RESULTS

The field inspection revealed the following deficiencies (see Inspection Forms D-488F
for a complete report):

Critical

None.

Immediate Attention

General

None.

The approach roadways are depressed 2” to 2'4” at the bridge transitions.
No guide rail is present at the bridge site.

Hazard clearance markers, load posting, advance warning signs, and one-lane
bridge signs are damaged or missing at the bridge site.

The timber deck planks exhibit areas of minor splitting. The deck planks at Bent
No. 2 and Bent No. 3 exhibit vehicular scrapes.

The timber curbs exhibit areas of splits, checks, and rotting.
The steel angle bridge railings are heavily rusted throughout.
The bearings consist of timber planks and timber blocks. A few of the bearings
exhibit rotting and wide splitting. The timber shim plate under the block bearing

at S1 in Span 1 at Bent No. 1 has completely rotted away.

The timber stringers in Spans 1, 2, 4, and 5 exhibit areas of minor splitting and
water discoloration.

The steel stringers in Span 3 exhibit areas of paint peeling and flaking with heavy
surface rusting.

The stacked timber tie backwalls at both abutments exhibit areas of heavy rotted
deterjoration at the east and west end elevations (wingwalls) and in the tieback
members.

Timber Column No. 2 at the south abutment has a large rotted hole adjacent to
the cap beam.



INSPECTION RESULTS (Continued)

. The timber bent caps exhibit areas of splitting and checking. A large hole is
rotted into the east end of the cap beam at Bent No. 2.

. The timber bent columns exhibit areas of vertical splitting ranging from 1/4" to
3/4” in width.

o The west end 5'-0" + of the sill timber at Bent No. 2 is heavily rotted and deterio-
rated.

Fracture Critical Members
L None.
Traffic Control/Inspection Vehicle

. None.
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SETTLEMENT OF SOUTH APPROACH ROADWAY

EROSION OF SOUTHWEST ROADWAY EMBANKMENT



DAMAGED BRIDGE POSTING SIGN AT SOUTH APPROACH

SETTLEMENT OF NORTH APPROACH ROADWAY



VEHICULAR SCRAPE HACKS IN TIMBER DECKING ABOVE BENT NO. 2

GENERAL VIEW OF TIMBER STRINGER SPAN



GENERAL VIEW OF STEEL STRINGER SPAN 3 AND TIMBER BENT NOS. 2 AND 3

SPLITS AND CHECKS IN COLUMNS OF BENT NO. 2



DECAYED AND SPLIT SILL OF BENT NO. 2

DECAY AND ROT IN BENT NO. 2 CAP BEAM

NOTE: 5"-DIAMETER X 3'-9”"-LONG HOLE IN END OF CAP BEAM



SPLITS AND CHECKS IN COLUMNS OF BENT NO. 3

GENERAL VIEW OF SOUTH ABUTMENT



SPLITS, CHECKS, AND HOLE ROTTED IN COLUMN OF SOUTH ABUTMENT

GENERAL VIEW OF NORTH ABUTMENT
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TYPICAL ROTTED TIE-BACK TIMBER AT NORTH ABUTMENT

9

,,‘ 1

ROTTED RETAINING WALL TIMBERS AT NORTH ABUTMENT - EAST SIDE



RECOMMENDATIONS
Immediate Repairs
. A letter transmitted November 7, 1995 to the attention of Mr. Carl Medors of
CSX Transportation from SAI Consulting Engineers, Inc. recommended that the
bridge be immediately posted for three (3) tons.
Improvement Needs
Maintenance Items

. Regrade and raise the approach roadway transitions.

. Install an approach guide rail system continuous across the bridge in accordance
with current PaDOT standards.

. Install proper bridge signing at the site.
. Clean and paint the steel stringers.

Rehabilitation Items

. Replace the rotted and deteriorated bearing blocks and shim plates.
. Replace the heavily deteriorated section of footing timber under Column No. 1
at Bent No. 2.

Replacement Items

° None.
Load Posting
. In place at 15 tons.
. Recommend structure be posted for three (3) tons.
Signs Needed
. Hazard clearance markers.

. Weight limit.

. Advance weight limit.



RECOMMENDATIONS (Continued)
. One-lane bridge.
Special Investigation Needs

. Durixig future inspections, monitor the north and south backwall timbers for
additional deterioration and possible problems.



Estimated Maintenance / Repair Activity Costs

Bridge Inspection No. 1062

Inspection Date : September 29, 1995

Priority Code:
0 - Prompt action required.

1 - High Priority, as soon as work ¢an be scheduied.

2 - Priority, review work plan, adjust schedule if needed.
3 - Add to scheduled work.
4 - Routine Structural, can be delayed untii funds are available
5 - Routine Non- structural, can be delayed until programmed.

Description of Activity Item No. |{ Location |Unit| Quan. | Unit Cost | Total Cost | Priority

Approach Roadway:
Raise Pavement RDPAVMT [LNRLFR IS.Y.] 10 $40 $400 3
Repair / Replace Pavement Relief Joint | RORLFJT [LNRLFR |S.Y. $250 $0
Repair / Reconstruct Shoulders RDSHLDR |LNRLFR |S.Y. $60 $0
Improve Drainage - Off Bridge RDDRAIN |LNRLFR | Ea. $2,000 $0
Connect Guide Rail to Bridge RDGDERL [LNRLFR |Ea. | 4 $1,000 $4,000 1
Replace Load Limit & One Lane Br. Sign|RDLDSGN | NRLF _|Ea.| 6 $200 $1,200 0
Replace Clearance Signs RDCLSGN |LNRLFR |Ea. | 4 $200 $800 1
Cut Brush to Clear Signs ROBRUSH|LNRLFR | Ea. $150 $0
Replace Approach Slab A744201 [LNRLFR |S.Y. $150 $0

Clean & Flush:
Deck A743101 — |E.B. $400 $0
Scupper / Downspouting B743101 123450 |E.B. $275 $0
Bearing / Bearing Seat c743102 |123450 |E.B. $300 $0
Horizontal Steel Surfaces D743102 {123450 |E.B. $200 $0

Deck:
Repair / Replace Bitum. Deck W. Surfac | BITWRGS |1 23450 |S.Y. $25 $0
Repair / Replace Timber Deck B744301 123450 |S.Y. $100 $0
Repair / Replace Open Steel Grid C744302 [123450 |S.Y. $400 $0
Repair Concrete Deck D744303 [123450 |S.Y. $200 $0
Repair / Replace Concrete Sidewalk E744303 |123450 |S.Y. $120 $0
Repair / Replace Concrete Curb / Parape| F744303 [123450 |S.Y. $300 $0

Deck Joints:
Reseal A743301 |N 1230F |L.F. $10 $0
Repair / Reseal A744101 |N 1230F |L.F. $20 $0
Repair / Rehab. Compression Seal B744102 [N 1230F |L.F. $28 $0
Repair / Rehab. Modular Dam C744102 |N 1230F |L.F. $150 30
Repair /-Rehab. Steel Dam D744102 {N 1230F |L.F. $55 $0
Repair / Rehab. Other Types of Dams E744102 |N 1230F |L.F. $50 $0

Railing:
Repair / Replace Bridge Parapet RLGBRPR [N 1230F |L.F. $97 $0
Repair / Replace Structure - Mounted RLGSTRM [N 1230F |L.F.| 188 $93 $17,484 1
Repair / Replace Pedestrian RLGPEDN [N 1230F |L.F. $63 $0
Repair / Replace Median Barrier RLGMEDB [123450 |(L.F. $51 $0




Estimated Maintenance / Repair Activity Costs

Bridge Inspection No. 1062

Description of Activity [ tem No. | Location [Unit] Quan.| Unit Cost | Total Cost | Priority

Deck Drain:

Replace Scupper Grate DRNGRAT | 123450 | Ea, $200 $0

install / Drain Scupper B744401 | 123450 | Ea. $600 $0

Repair / Replace Downspouting C744402 | N 123F0 | Ea. $800 $0
Bearings:

Lubricate A74305 IN 123F0 $250 $0

Replace Steel B744501 | N 123F0 | Ea. $1,650 $0

Reset Expansion C744502 [N 123F0 | Ea. $900 $0

Reconstruct Pedestal / Seat D744503 | N 123F0 | Ea. $2,000 $0
Timber:

Repair / Replace Stringer A744601 | 123450 | Ea. $660 $0

Replace Timber Bearing Blocks B744601 | 1245 |Ea. | 15 $200 $3,000 3
Steel:

Repair / Replace Stringer A744602 | 123450 | Ea. $8,000 $0

Repair / Replace Floorbeam B744602 | 123450 | Ea. $9,750 $0

Repair Girder C744602 | 123450 | Ea. $9,750 $0

Repair / Replace Diaph. / Lateral Bracing] D744602 | 123450 | Ea. $1,000 $0
Reinforced Concrete / Concrete:

Repair / Replace Stringer A744603 | 123450 | Ea. $7,000 $0

Repair / Replace Diaphragm B744603 | 123450 | Ea. $2,100 $0

Repair / Replace Other Members €744603 | 123450 | Ea. $7,000 $0
Truss:

Strengthen / Repair / Replace Members | A744701 | 123450 | Ea. $5,000 $0

Modify Portal B744701 | 123450 | Ea. $2,000 $0

Tighten / Flame shorten Members C744702 | 123450 | Ea. $350 $0
Painting:

Superstructure - Spot A743201 | 123450 |E.B. $3,500 $0

Substructure - Spot B743201 | N 1230F |E.B. $750 $0

Superstructure - Full C743201 3 S.F.| 2000 $10 $20,000 5

Substructure - Full D74320t |N 1230F |E.B. $1,500 $0

Page 2



Estimated Maintenance / Repair Activity Costs

Bridge Inspection No. 1062

Description of Activity

[item No. | Location |Unit| Quan. | Unit Cost | Total Cost | Priority

Abutment - Wing - Pier, etc. :

Repair / Replace Backwall A744801 |LNRLFR|C.Y. $0 $0
Repair Abutments B744802 |LNRLFR]C.Y. $1,200 $0
Repair / Replace Wingwall 744802 | LNRLFR|C.Y. $1,200 $0
Repair Bents D744802 2 Ea. 1 $3,000 $3,000
Underpin Footing E744803 | N 1230F |C.Y. $600 $0
Point Masonry F744804 [N 1230F |L.F. $10 $0
Repair / Replace Abutment Slopewall A745101 [LNRLFRIS.Y. $50 $0
Construct New Abutment Slopewall B745102 | LNRLFR|C.Y. $50 $0
Pile Repair A745901 | N 1230F | Ea. $1,200 $0
Erosion Control:
Repair / Construct Stream Bed Paving A745301 | UPUNDN | C.Y. $300 $0
Rock Protection B745301 | UPUNDN | C.Y. $30 $0
Backfill Scour Hole C745301 | UPUNDN | C.Y. $40 $0
Repair / Construct Stream Deflector D745302 | UPUNDN J Cy. $52 $0
Remove Vegetation / Debris ECREMVG | UPUNDN | C.Y. $13 $0
Remove Deposits ECREMDP | UPUNDN [ C.Y. $11 $0
Culvert:

Repair / Replace Headwall A745201 [IN OUT | s.v. $360 $0
Repair / Replace Wingwall A745201 [IN OUT | s.. $380 $0
Repair / Replace Apron / Cut-off Wall B745202 [IN OUT | s.v. $360 $0
Repair Barrel €745203 | ——— | S.. $500 $0

Total $49!884

LOCATION AND UNIT LEGEND

N -— Near
F — Far
1,23, ETC --—- Span or Pier Number
O - Other
LNR -— Near Left or Right
LFR - FarLeft or Right
UP — Upstream
UN — Under
DN -- Downstream
IN - Inlet
OUT -—-— Outlet
E.B. - Each Bridge (Site)

Page 3
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Structure BMS Number: 04 7210 0649 8302
Bridge Name: T-649 Over CSX Railroad
Inspection Date: September 29, 1995
Bridge Inspection No.: 1062

STRUCTURAL ANALYSIS




Suger No. | ¥ 37

BRIDGE INSPECTION
DISTRICT 11-0
LOAD FACTOR ANALYSIS AND STRUCTURAL RATING SUMMARY

BMSID. # _04 ]2(0 0l 8302

_S?QNDAQD Spec . for Hoy Brioges: AASHTD 1990 Twteums -

T- 4o __ovenr CSLQAlmm (Sm: Be. Toosh No. /odx)

Inventory Rating Operating Rating
Factor  (Tons) Factor (Tons)
* *
H-20 0.!4—(2.’151')/0‘7 (1397) o.rs(a.lam)lonﬁr (18.67)
HS-20 0.14( 45141‘)/ 07 (2507) 0.18(6,.57) / 044 (3347T)
o, i .
ML-80 ol (138 7) @sﬁ 8 (27T) 0,255 w.oaﬂ# a8{msT)
I .

Structural components that govern ratings: _Timger. Pianvk Decy - SHERR
% Next Goverwne Ramné ' Sean 4- Sreingere S5 - Momersr

Prepared by: per _i0_ /25 /35

Checked by: AA o ) 20/ a4y
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Analysis of Wood Deck Planking :

kip := 1000-Ibf  ksi := lOOO-!l:)—S fbwood := 1350-psi vhallow := 110-psi
m

thick := 2.75-in thick = thickness of the floor planking

width := 9.0-in Width = Width of individual planking

spanlength := 3.375-ft spanlength = span length being investigated

Planking Moment and Shears: (Ref. to Staad Ill Output )
Dead Loads:

Mdl := 0.007-kip-ft Vdl := 0.014-kip

Live Loads:
Vh20 := 13.12-kip Mh20 := 4.82-kip-ft
Vhs20 := 13.12-kip Mhs20 := 4.82-kip-ft
Vml80 := 8.52-kip Mmi80 := 3.31-kip-f
g .. Widththick® Av := width-thick

p :

Av =24.75in?

Allowables:

o Mallow := fbwood- S Mallow =1.28 -kip-ft

Vallow := %-vhallow- Av  Vallow = 1.81-kip (Horizontal Shear Allowable)
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Moment Rating Factors:

H20: IRF = M IRF =0.26 IRF-20=527 tons
Mh20

_ Mallow-1.33 - Mdl

ORF : ORF =0.35 ORF-20=701 tons
Mh20

HS20: Same as H20 IRF-36 =948 tons

ORF-36 =12.62 tons

‘. ML8O: IRF = M IRF =0.38 IRF-37.74 = 1447 tons
MmI80
133 -
ORF - Mallow Mdl ORF =051 ORF-37.74 =1927 tons

Mmi80
Horizontal Shear Rating Factors:

_ Vallow - Vdl

H20: IRF =0.14 IRF-20=275 tons
Vh20
ORF := Vallow-1.33 - Vdl ORF =0.18 ORF-20 =366 tons
Vh20
HS20: Same as H20 IRF-36 =494 tons

ORF.36 =6.59 tons
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ML8O: szzya—“ov—v:—V—(ﬂ IRF =0.21 IRF-37.74 =798 tons

Vmi80

_ Vallow-1.33 - Vdl
Vmi80

ORF : ORF =028 ORF.37.74 =1063 tons
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* *

* STAAD - IIX * /37
* Revision 19.0a *
* Proprietary Program of *
* RESEARCH ENGINEERS, Inc. *
* Date= OCT 23, 1995 *
* Time= 9:16:45 *
* *
* *
* *

USER ID: SAI CONSULTING ENGINEERS, INC. AR lo-254r
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STAAD PLANE TIMBER PLANKING
INPUT WIDTH 72
UNIT FEET KIP
JOINT COORDINATES
10. 0. 0.; 2 2.203 0. 0.; 3 3.052 0. 0.; 4 4.812 0. 0.; 5 6.698 0. 0.
6 7.234 0. 0.; 7 8.541 0. O.; 8 10.364 0. 0.; 9 11.416 0. O.
MEMBER INCIDENCES
112; 223; 334; 445;556; 667;778; 8829
UNIT INCHES KIP
MEMBER PROPERTY AMERICAN
1 TO 8 PRI YD 2.75 ZD 9.
CONSTANTS
E 1100. ALL
SUPPORTS
1 PINNED
3 T0 5 7 TO 9 FIXED BUT FX M2
LOAD 1 DEAD LOAD
BER LOA . .
?Ego 8 UNIDY -0.008 = &/t Sheldt be delin (avle vesolbs by 2 £ )
LOAD 2 16K WHEEL LOAD
JOINT LOAD
2 6 FY -16.
UNITS FEET KIPS
LOAD 3 DISTRIBUTED WHEEL LOAD H20 & HS20
MEMBER LOAD
1 UNI Y -9.598 1.370 2.203 O.
2 UNI Y -9.598 0. 0.833 O.
JOINT LOAD
6 FY -16.0
LOAD 4 DISTRIBUTED WHEEL LOAD MLSO
MEMBER LOAD
1 UNT Y -7.727 1.536 2.203 O.
2 UNI Y -7.727 0.0 0.667 O.
JOINT LOAD
6 FY -10.3
UNITS INCHES KIPS
PERFORM ANALYSIS
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TIMBER PLANKING
ID

PROBLEM STATISTTICS

———— D S G . A b Y S T —————— ——— ————— ————— -

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS =
ORIGINAL/FINAL BAND-WIDTH 1/ 1

TOTAL PRIMARY LOAD CASES
SIZE OF STIFFNESS MATRIX = 95 DOUBLE PREC.
REQUIRED DISK SPACE = 12.02 MB, TOTAL EXMEM =

PROCESSING ELEMENT STIFFNESS MATRIX.
PROCESSING GLOBAL STIFFNESS MATRIX.
PROCESSING TRIANGULAR FACTORIZATION.
CALCULATING JOINT DISPLACEMENTS.
CALCULATING MEMBER FORCES.

38. PRINT ANALYSIS RESULTS

== PAGE NO.
SAI CONSULTING ENGINEERS,

9/ 8/

4, TOTAL DEGREES OF FREEDOM =

WORDS
3.01 MB

9:16:46
9:16:46
9:16:47
9:16:47
9:16:47

7

37

19

2



TIMBER PLANKING

‘JOIN‘I‘ DISPLACEMENT (INCH RADIANS)

- — ——— Tttt ————————

JOINT LOAD

1

SOWNRFHLWONEFEAWNREMAMUWNMEBWUNEBEOWOELBWNDEDWNREBWN

X-TRANS

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

Y-TRANS

0.00000
0.00000
0.00000
0.00000
-0.00408
-0.31672
-0.26591
-0.18133
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
-0.00014
=-0.07267
-0.07360
-0.04716
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

Z-TRANS

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

STRUCTURE TYPE

X-ROTAN

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

-- PAGE NO.
ID: SAI CONSULTING ENGINEERS,

= PLANE

Y-ROTAN

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

19 {37

Z-ROTAN

-0.00061
-0.02935
-0.02865
-0.01862
0.00039
0.02333
0.02200
0.01449
0.00025
0.02335
0.01957
0.01349
-0.00008
-0.00371
-0.00270
-0.00198
0.00002
-0.00916
-0.00942
-0.00600
~0.00003
~0.00682
-0.00687
-0.00441
-0.00001
0.00610
0.00617
0.00395
0.00003
-0.00129
-0.00131
-0.00084
0.00001
0.00060
0.00061
0.00039

3



TIMBER PLANKING . == PAGE NO. 4
ID: SAI CONSULTING ENGINEERS,

@ surrorr REACTIONS -UNIT KIPS INCH  STRUCTURE TYPE = PLANE a / 37
JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM 2
1 1 0.00 0.12 0.00 0.00 0.00 0.00
2 0.00 2.59 0.00 0.00 0.00 0.00
3 0.00 2.87 0.00 0.00 0.00 ' 0.00
4 0.00 1.78 0.00 0.00 0.00 0.00
3 1 0.00 0.30 0.00 0.00 0.00 0.00
2 0.00 17.80 0.00 0.00 0.00 0.00
3 0.00 16.89 0.00 0.00 0.00 0.00
4 0.00 11.09 0.00 0.00 0.00 0.00
4 1 0.00 0.13 0.00 0.00 0.00 0.00
2 0.00 ~6.90 0.00 0.00 0.00 0.00
3 0.00 -6.13 0.00 0.00 0.00 0.00
4 0.00 -4.13 0.00 0.00 0.00 0.00
5 1 0.00 0.19 0.00 0.00 0.00 0.00
2 0.00 14.57 0.00 0.00 0.00 0.00
3 0.00 14.39 0.00 0.00 0.00 0.00
4 0.00 9.31 0.00 0.00 0.00 0.00
7 1 0.00 0.18 0.00 0.00 0.00 0.00
2 0.00 4.94 0.00 0.00 0.00 0.00
3 0.00 4.99 0.00 0.00 0.00 0.00
4 0.00 3.20 0.00 0.00 0.00 0.00
8 1 0.00 0.16 0.00 0.00 0.00 0.00
® 2 0.00 -1.41 0.00 0.00 0.00 0.00
3 0.00 -1.43 0.00 0.00 0.00 0.00
4 0.00 -0.91 0.00 0.00 0.00 0.00
9 1 0.00 0.03 0.00 0.00 0.00 0.00
2 0.00 0.41 0.00 0.00 0.00 0.00
3 0.00 0.41 0.00 0.00 0.00 0.00
4 0.00 0.26 0.00 0.00 0.00 0.00



TIMBER PLANKING -- PAGE NO. 5
ID: SAI CONSULTING ENGINEERS,

MEMBER END FORCES  STRUCTURE TYPE = PLANE 1237

ALL UNITS ARE -- KIPS INCH

MEMB LOAD JT AXIAL  SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-2
1 1 1 0.00 0.12 0.00 0.00 0.00 " 0.00
2 0.00 0.09 0.00 0.00 0.00 0.37
2 1 0.00 2.59 0.00 0.00 0.00 0.00
2 0.00 -2.59 0.00 0.00 0.00 68.37
3 1 0.00 2.87 0.00 0.00 0.00 0.00
2 0.00 5.13 0.00 0.00 0.00 35.86
4 1 0.00 1.78 0.00 0.00 0.00 0.00
2 0.00 3.37 0.00 0.00 0.00 26.52
2 1 2 0.00 ~-0.09 0.00 0.00 0.00 -0.37
3 0.00 0.17 o 0.00 0.00 0.00 -0.98 pC
2 2 0.00 -13.41 0.00 0.00 0.00 -68.37
3 0.00 13.41 0.00 0.00 0.00 -68.28
3 2 0.00 -5.13 0.00 0.00 0.00 -35.86
3 0.00 13.12H20  0.00 0.00 0.00 -57.86 Hto
4 2 0.00 =3.37 0.00 0.00 0.00 -26.52
3 0.00 8.52 MBe 0.00 0.00 0.00 -39.71 MBo
3 1 3 0.00 0.12 0.00 0.00 0.00 0.98
4 0.00 0.05 0.00 0.00 0.00 -0.15
2 3 0.00 4.38 0.00 0.00 0.00 68.28
4 0.00 -4.38 0.00 0.00 0.00 24.31
3 3 0.00 3.77 0.00 0.00 0.00 57.86
4 0.00 -3.77 0.00 0.00 0.00 21.68
4 3 0.00 2.57 0.00 0.00 0.00 39.71
4 0.00 -2.57 0.00 0.00 0.00 14.57
4 1 4 0.00 0.08 0.00 0.00 0.00 0.15
5 0.00 0.10 0.00 0.00 0.00 -0.38
2 4 0.00 -2.51 0.00 0.00 0.00 -24.31
5 0.00 2.51 0.00 0.00 0.00 -32.56
3 4 0.00 -2.37 0.00 0.00 0.00 -21.68
5 0.00 2.37 0.00 0.00 0.00 -31.86
4 4 0.00 -1.56 0.00 0.00 0.00 -14.57
5 0.00 1.56 0.00 0.00 0.00 -20.68
5 1 5 0.00 0.09 0.00 0.00 0.00 0.38
6 0.00 -0.04 0.00 0.00 0.00 0.04
2 s 0.00 12.06 0.00 0.00 0.00 32.56
6 0.00 -12.06 0.00 0.00 0.00 45.02
3 5 0.00 12.02 0.00 0.00 0.00 31.86
6 0.00 -12.02 0.00 0.00 0.00 45.46
4 5 0.00 7.75 0.00 0.00 0.00 20.68
6 0.00 -7.75 0.00 0.00 0.00 29.16

0-04 0000 0000 0.00 _0004
0.00 0.09 0.00 0.00 0.00 -0.32

[=)]
[
~N
(=]
o
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TIMBER PLANKING -= PAGE NO. 6
ID: SATI CONSULTING ENGINEERS,

MEMBER END FORCES STRUCTURE TYPE = PLANE {3/37

ALL UNITS ARE -- KIPS INCH

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM~Y MOM-Z
2 6 0.00 -3.94 0.00 0.00 0.00 ~45.02

7 0.00 3.94 0.00 0.00 0.00 - -16.75

3 6 0.00 -3.98 0.00 0.00 0.00 -45.46

7 0.00 3.98 0.00 0.00 0.00 -16.94

4 6 0.00 ~2.55 0.00 0.00 0.00 -29.16

7 0.00 2.55 0.00 0.00 0.00 -10.86

7 1 7 0.00 0.09 0.00 0.00 0.00 0.32
8 0.00 0.08 0.00 0.00 0.00 -0.26

2 7 0.00 1.00 0.00 0.00 0.00 16.75

8 0.00 -1.00 0.00 0.00 0.00 5.16

3 7 0.00 1.01 0.00 0.00 0.00 16.94

8 0.00 -1.01 0.00 0.00 0.00 5.21

4 7 0.00 0.65 0.00 0.00 0.00 10.86

8 0.00 -0.65 0.00 0.00 0.00 3.34

8 1 8 0.00 0.07 0.00 0.00 0.00 0.26
9 0.00 0.03 0.00 0.00 0.00 0.00

2 8 0.00 -0.41 0.00 0.00 0.00 ~5.16

9 0.00 0.41 0.00 0.00 0.00 0.00

. 3 8 0.00 ~0.41 0.00 0.00 0.00 -5.21
9 0.00 0.41 0.00 0.00 0.00 0.00

4 8 0.00 -0.26 0.00 0.00 0.00 -3.34

9 0.00 0.26 0.00 0.00 0.00 0.00

kkkkkkkkkkkkkk END OF LATEST ANALYSTIS RESULT *%kkkkkkkkkkkk

39. FINISH

khkkkkkkkkkkkkkk END OF STAAD-TIIT *kkkkkhkkkkkkkk

*%%% DATE= OCT 23,1995 TIME= 9:16:49 *%%%

hkkkkhkkhkkdhhkhkhkkhkhhhhhkhkhkhkhhhkhkhkhkhkhhkhkhhkhhkhhkhhkhkhkhhhkhkhkhhhkk

* For questions on STAAD-III/ISDS, contact: *
* RESEARCH ENGINEERS, Inc at *
* Ph: (714) 974-2500 Fax: (714) 974-4771 *

hkkkkkhkhhhkhkhhkhkkhkhkkkhhkhhkhhkhkhhhhkhhhkhkhkhhhkhhhkhkthhhkhhkhkhkhkhkk
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Analysis of Timber Stringer (Span 2 Stringer $2) :

Ibf

kip := 1000-Ibf ks := 1000-— fowood := 1400-psi vhallow := 105-psi
n

Depth := 15.5:in Depth = Depth of Beam

width := 7.75-in Width = Width of Beam

spanlength := 15.4167-ft spanlength = span length being investigated

Moment and Shears:

Dead Loads: wdl := 0.079-%
dl- spanlength® .
@ M- wdl span‘engt vai = 4 s"z"]e“gth - (3-Depth)-wdl

Mdl =235 -kip-ft Vdl =0.3 -kip
Live Loads:
Vh20 := 7.7-kip Mh20 := 42.0-kip- ft
Vhs20 := 7.7-kip Mhs20 := 42.0-kip-ft
Vml80 := 9.73-kip MmI80 := 53.12-kip-ft

" . 2 - v
S - width ;)epth S =310.32 +in® Av := width-Depth
Av =120.13 +in?

Allowables:

Mallow := fbwood-S Mallow =36.2 *kip-ft

. Vallow = ;vhallow- Av  Vallow =841 -kip (Horizontal Shear Allowable)



PROJECT _T-49  wer CSX Raulrvad
SAT Be Np. 1067 BMS.Ne. 04 1210 0645 §307%L

INDEX NO.

SHEETNO. _I]__ OF %)

COMP. BY _9<T_ DATE. {1745
CHK'D BY _AA DATE _\o-2y-9y~

Moment Rating Factors:

H20:

IRF :

ORF :

i Mallow - Mdl
Mh20

_ Mallow-1.33 - Mdl
Mh20

H820: Same as H20

ML.80:

IRF :

ORF =

_ Mallow - Mdl
© Mml80

Mallow-1.33 - Mdl
Mmi80

IRF =0.81

ORF =1.09

IRF =0.64

ORF =086

Horizontal Shear Rating Factors:

H20:

HS20:

ORF :

ORF :

_ Vallow - Vdl
~ Vh20

_ Vallow-1.33 - Vdl
Vh20

Vallow - Vdl
Vhs20

IRF =

_ Vallow-1.33 - Vdl
Vhs20

IRF =1.05

ORF =141

IRF =1.05

ORF =141

IRF-20 =16.12 tons

ORF-20=2181 tons

IRF-36 =29.02 tons

ORF-36 =39.26 tons

IRF-37.74 =24.05 tons

ORF-37.74 =32.54 tons

IRF-20 =21.05 tons

ORF-20 =2826 tons

IRF-36 =37.9 tons

ORF-36 =50.87 tons



INDEX NO.

SHEETNO. _18 OF 3)

PROJECT T-049 ov (3K flalroad COMP. BY pcT__ DATE: 1)1 [45"
SAT Be.No- (061 RMS,Ne. 04 TUb 6649 8302 CHKD BY _ A4 _DATE _tlo-25-97
MLS8O:; ]RF:=E‘-‘°W_—le IRF =0.83 IRF-37.74 =31.44 tons
Vml80

_ Vallow-1.33 - Vdl
Vmi80

ORF : ORF =1.12 ORF-37.74 =422 tons



g P SA HIGHWAYS & QRIDGES @ CONSTRUCTION MANAGEMENT
Ve ol i CONSULTING ENGINEERS, tnc. Piisbuigh, Pennsylvania
b / INDEX NO.
‘ SHEETNO. /T ofF 31

PROJECT __1-644 guer CSYX Py lroad COMP. BY _DXT__ DATE 10/18(65

@ So1 8.0 (062 BMS K. 04 120 0641 8302 ORaoANG_ 450! CHK'DBY A3 DATE 10-25-9¢

Sean 4 - Sremeac @

(l’tMBE‘&)
] (B

Avg, Spacingy (P ity - 2 peen Lonetl. “ 14-2

F«D's'rZ«u BUTI 0ad FACI'BILS :

Moment : S« Z-'H' . ©0.349 (awas
4.0 4 (1)

Sheme* 0.5 (o.(, wheds + 2(0-344(“)) c0.049 .0 (2 7 0.325 leees,.
(raswro (3.3.1).

i L t;t Loa.}—.( :
@ E—

Moot * (gw,( o AAS T waokq Moot g (.0lawar Dzt Fm,#m—)

14
w

/
Mup *Muszo ~ (3.3 (0.344 loss ) = 2.5

MMLSO = 365" Co.gu‘l ‘m_do) : 47'('k
Shaw [Aastvrro IS‘S.I). Rouce wheds 3D grmSuppwd‘ : (l ) 76’

Vigo Vo * 0325 owse (2 Y22 ) g mat

) L3567+ 7.357  +3.351 .
\/M(,ﬁo ) 0.325(4,«10 ( | 4leT’ XZO«@“.) lo.d-?)“-

Denp Lean
f. WSp  ~ oot (275" ) * 0.04 1 + 0.007 “/
= p.084",




INDEX NO.

SHEETNO. 2o OF 37

PROJECT T 644 sven <S¥X  Ral road. COMP. BY pet_ DATE: o1l (S
ST BA .o (062 BmMSNe. 04 12U 0649 B30 CHKDBY _4a DATE _jo -25-9¢

Analysis of Timber Stringer {Span 4 Stringer S5) :

Ibf
kip := 1000-Ibf  ksi := 1000-.—b—2 fobwood := 1400-psi vhallow := 105- psi
m
Depth := 11.5:in Depth = Depth of Beam
width := 11.5-in Width = Width of Beam
spanlength := 14.167-f spanlength = span length being investigated
Moment and Shears:
Dead Loads: wdl = 0.034-%
. 2 .
@ M- wdl spanlength vl = 4! s"z“le"g‘h ~ (3-Depth)-wdl
Mdl =2.11 kip-ft VdI =0.35 *kip
Live Loads:
Vh20 := 8.34-kip Mh20 := 39.5-kip- ft
Vhs20 := 8.34-kip Mhs20 := 39.5-kip-ft
Vmi80 := 10.43-kip MmI80 := 47.6-kip-ft
. . 2 et
S = WIdth ;)epth s =953.48 ’iﬂ3 Av = WldthDepth
Av =132.25 +in”
Allowables:

Mallow := fbwood-S Mallow =29.57 *kip-ft

‘ Vallow := %-vhallow- Av  Vallow =9.26 *kip (Horizontal Shear Allowable)



INDEX NO.

SHEETNO. 71 OF 31

0 PROJECT_1-649 gven _Cs¥  Relroad COMP. BY _D¢T _DATE: le(11l4s
SAT Be.No. (062 BMS. No. 04 e 0649 8§30 CHK'D BY _AA _DATE lo-259y

Moment Rating Factors:

H20: IRF = M IRF =07 IRF-20=1391 tons
Mh20

_ Mallow-1.33 - Mdt

ORF : ORF =094 ORF-20 =18.85 tons
Mh20

HS20: Same as H20 IRF-36 =2503 tons

ORF-36=3393 t{ons

0 ML8O: IRF = M IRF =0.58 IRF-37.74 =21.78 tons
Mmi80
133 -
ORF = Mallow Mdl ORF =0.78 ORF-37.74 =29.51 {ons

MmI80

Horizontal Shear Rating Factors:

llow -
H20: - Vallow - VI or — 107 IRF-20 =2135 tons
Vh20
-1.33 -
ORF = Vallow vdl ORF =143 ORF-20 =2868 tons
Vh20
HS20: IRF = M IRF =1.07 IRF-36 =3843 tons
o Vhs20
ORF = Vallow-1.33 - VdI ORF =143 ORF-36 =51.62 tons

Vhs20



INDEX NO.

SHEETNO. 22 OF 37

PROJECT T 049 syar ©sX  Rail reed COMP.BY D¢T_DATE_iofnfas
@ o8 o 002 gMeNo 08 TU0 0L B30T CHK'D BY __4A4_DATE _te-25-9{"
ML8O: IRF := M IRF =0.85 IRF-37.74 =3222 tons
Vmi80
ORF = Vallow-1.33 - Vdl ORF =1.15 ORF-37.74 =4327 tons
Vmi80



HIGHWAYS @ BIUDGES ® CONSTRUCTION MANAGEMENT

8 SAH CONSULTING ENGINEERS, Inc. Pitsburgh. Pennsylvania

s INDEXNO.
@ SHEETNO. 2> oF 3]

PROJECT _ T-4A  syee CSE_ Baclrpd COMP.BY ncT  DATE 10/i8/a§

(" SAT Br.No. 1067 BMS. No. 04 1210 064 Y302 82%%%%3 4501 _cHK'DBY _AA DATE _l°-25-9¢

Sraw 5 - Steiweec (83D ( Tuiser )

] 4
. . 4.385 . ’ ’ <
A)a SF"C“\'D): (? 3§4:L,+ > i 3'?370 S_:FK«AL&—U‘HA’ (5’[0
—.DISTZ«!K\J'.F]D’J FN;TO{LS‘

Mewed = S = 3310 . 0421 laws.

4.0 4(1)
Shear © 7 0.5 (0.buheels + Q(OJQIM>B o2l whis (2 ¢ 0.3¢1 lavay
(rasHio (3.3.1)
Liw.(_wwlo N
O MO‘WAJ ; (3aud o~ AASHTD  Tulole f“{m%"’s D = {o (é‘wua)

!

Mu” Mugo * 0.411@%(110,@1‘”) S TN e

f
qugo < 0420 (oo ((”sl,%z"'\ = 55.3%
Skeaw-" (AASHTO (3.3. 1 ) Place Whetls 3D au‘u.a/-prm Svppa-d' 3 3(@,:,23)‘ 3.44,
) O/ 17,83 -3 4\
\/uw:\/%w = 0.36! laneo (32 )( W ) = ?,7“"

/ ' ’
3 {o. M +6-3% + 2.3RL ) K
\{ﬂLbO 0.36! lﬂwao (20.(,1()( —-——Tg—e-_g——"" > 10. 3

Devo Loas <2

WS, 0 ool (3.31') 1 0.056“1\ +0.007M,
= O.too K.{,



INDEX NO.

SHEET NO. 24 OF %)

PROJECT_1- 64 ovew  CSX Lailroadd COMP. BY DT DATE: 1o{11[aG
SAL Be No. (062 BMS.Nb. 04 17210 0644 %3071 CHK'D BY _AA _DATE _jo-27-9y

Analysis of Timber Stringer (Span_5 Stringer S$3) :

. . Ibf .
kip = 1000-Ibf  ksi := 1000- — fobwood := 1400-psi vhallow := 105-psi
1n
Depth := 13.75-in Depth = Depth of Beam
width := 11.75-in Width = Width of Beam
spanlength := 13.83-ft spanlength = span length being investigated
_Moment and Shears:
Dead Loads: wdl := 0.100-%
2
Mdi = 4 Spasle“g‘h var = 4 s"i“le"g‘h - (3-Depth)-wdl
Mdl =239 kip- ft Vdl =0.35 -kip
Live Loads:
Vh20 := 8.7-kip Mh20 := 46.6-kip-ft
Vhs20 := 8.7-kip Mhs20 := 46.6-kip-ft
Vmi80 := 10.3-kip Mmi80 := 55.3-kip-ft
1 . 2 . - :
g .. width t:)epth S =370.25 +in’ Av := width-Depth
Av =161.56 *in’
Allowables:

Mallow = fbwood- S Mallow =43.2 *kip-ft

Vallow = %-vhallow- Av  Vallow =11.31 *kip (Horizontal Shear Allowable)



PROJECT T- 41 e CX  Ruifroad

INDEX NO.

SHEET NO._%5 _OF 3]

COMP. BY pcxr DATE._ofnits

. SAT Be. No. 102 BMS. No, 04 TUD Op4q BDHOL

CHKD BY _AA DATE _jo-2¢-9yv

Moment Rating Factors:

Mallow - Mdl

H20: IRF := IRF =0.88
Mh20
ORF = Mallow-1.33 - Mdl ORF =118 .

Mh20

HS20; Same as H20

. ML80: IRF := Mallow - Mdl IRF =0.74
Mml80
133 -
ORF - Mallow-1 Mdl ORF =1

MmI80

Horizontal Shear Rating Factors:

H20: - Vallow - Vdl - ok 126
Vh20
ORF := Vallow-1.33 - Vdl ORF =165
Vh20
HS20:; IRF = M IRF =126
0 Vhs20
133 -
ORF :- Vallow-1.33 - VdlI ORF = 1.69

Vhs20

IRF-20=1751 tons

ORF-20 =2363 tons

IRF-36 =31.52 tons

ORF-36 =4253 tons

IRF-37.74 =2785 tons

ORF-37.74 =37.58 tons

IRF-20 =252 tons

ORF-20 =33.78 tons

IRF-36 =4536 tons

ORF-36 =608 tons



INDEX NO.

SHEETNO. 2¢ OF 3]

PROJECT T- 649 wven. Cst Relroad COMP. BY 9T DATE: 1o|nfas
SAL Be. . DL BMS.No. 04 720 0o B0 CHKD BY 44 DATE lo-275-4,~
ML8O: IRF = M IRF =1.06 IRF-37.74 =40.16 tons
Vmig80
ORF.:= Vallow-1.33 - Vdl ORF =1.43 ORF-37.74 =53.84 tons

Vmli80



T, HIGHWAYS @ BRIDGFS ® CONSTRUGTION MANAGEMENT )
P CONSULTING ENGINEERS, Inc. Piltsburgh. Penasylvania
INDEX NO.

PROJECT

' @ SHEETNO. 27 OF 3]

T-641 guer, CSY%  Railrond COMP.BY _DCT  DATE _wofis [a<

(@) 5n1 Be-th. (002 Bus.No 08 7210 0649 B307 GRIOINS_A50)  CHK'DBY _AA  DATE  lo-2r -8/

Sean 3 - Steer Symnaens

Spaw Longtl = 35 | .
7 ?Huu’fxxs wrbl, svao{rru) rmsfh5{fom 2-0% 4o 2°32
Zzly’ De(J:, Plawkt'h.j
8:1, "4(4 Curb Blocks

2-L3x22 %% Bailin
L;xliz,"’lel. Post ¢ 7’§Pa¢;hj

Avary ze Sreva et

.. (7.2q'+ 2.23 )
p'vg. Spu.omxj - ) 2.2¢

4

(. Derno lorps*

l,S’DL * o.onfd (z"up') + 0.007 " © 0,032 %/,
1 Déc(i t Curb QIZJLL(J

Ln;c L oadd ’DLS"'NMI»;R Fa,d}"b‘r_s

Momendt S < 22 -2 0,183 (awss.
4 4(2)

Shear 0.50 lass .
Defetvon. o [Tbeans * 0143 (ngy.

St Propent (g7
( Baoe A o Inspea‘&u Hemu%e«\?(-i 5(7 SAT "15" Tnspzf&;\ @&10*#)

\" o wF (44 ¢ A - 42.380° %_f : (Wz ot o1 )
.. d 4 15.68"\ I = 4?63.4’0\«4

£ 0.610
b‘]( t313;n
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BRIDGE ANALYSIS AND RATING (BAR7)
COPYRIGHT (C) 1991

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

ALL RIGHTS RESERVED

DUPLICATION, ALTERATION, OR OTHER UNAUTHORIZED
USE OF THESE MATERIALS IS STRICTLY PROHIBITED.

THE COMMONWEALTH EXCLUDES ANY AND ALL IMPLIED WARRANTIES,
INCLUDING WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE, AND LIMITS THE USER‘’S REMEDY TO

RETURN OF THE SOFTWARE AND DOCUMENTATION TO THE COMMONWEALTH
FOR REPLACEMENT.

THE COMMONWEALTH MAKES NO WARRANTY OR REPRESENTATION, EITHER
EXPRESS OR IMPLIED, WITH RESPECT TO THIS SOFTWARE OR
ACCOMPANYING DOCUMENTATION, INCLUDING THEIR QUALITY,
PERFORMANCE, MERCHANTABILITY, OR FITNESS FOR A PARTICULAR
PURPOSE. THIS SOFTWARE AND DOCUMENTATION ARE PROVIDED

"AS IS" AND THE USER ASSUMES THE ENTIRE RISK AS TO

THEIR QUALITY AND PERFORMANCE.

THE COMMONWEALTH WILL NOT BE LIABLE FOR ANY DIRECT, INDIRECT,
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT

OF THE USE OR INABILITY TO USE THE SOFTWARE OR ANY
ACCOMPANYING DOCUMENTATION.

THE COMMONWEALTH WILL NOT BE LIABLE FOR ANY DIRECT, INDIRECT,
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT

330376

OF ANY DEFECT IN THE SOFTWARE OR ANY ACCOMPANYING DOCUMENTATION.

O N W ok ok N Xk % % ¥ N X N N N N % B ¥ ¥ O N ¥ % % % % ¥ F ¥ % ¥ ¥ F ¥ * ¥ %
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BRIDGE ANALYSIS AND RATING (BAR7) 330376
PROGRAM P4353000 10/18/95 11:41
(vvRSION 7.5 LAST UPDATED 12/06/94 DOCUMENTATION 12/94
INPUT: T649.DAT AA  Jo-25y.qy
STRUCTURE ID - - T649 OVER CSX RAILROAD
BRIDGE SLC LIVE IMPACT GAGE PASS CONC
TYPE LEVEL LANES LOAD OUTPUT FACTOR DIST DIST FATIGUE DECK SPEC REDIST DIR
GGG 0 H 3 0.00 0.0 0.0 '

BRIDGE CROSS SECTION AND LOADING

OVERHANG CL OF

DECK OR GIRDER OR ROADWAY DISTRIBUTION FACTORS
WIDTH SPACING TRUSS TO CURB WIDTH SHEAR MOMENT DEFLECT

0.00 2.26 0.00 0.00 0.500 0.283 0.143

SLAB DEAD LOADS
THICKNESS HAUNCH DL1 DL2 F’C N SYMMETRY
0.00 0.00 0.032 0.000 0.000 0. Y

STRINGER  FLOORBEAM

DL1 DL1

0.000 0.000
(. SPAN LENGTHS (SIMPLE)
SPAN # 1
LENGTH 35.08

STEEL, MEMBER PROPERTIES

s T WF BM WF BM  FLANGE WF BM
G P Y MOF I AREA OR V OR WEB
F A P OR VRT OR HRZ ANGLE FLANGE A  PLATE WEB
S N RANGE E  LEG LEG THICK WIDTH R DEPTH THICK
G1 17.54 W 4983.40 42.38 0.7250 13.730 25.88 0.6100

TPW  TPT BPW BPT COMP FY FY TOP FY BOT CG TOP CG BOT
0.00 0.0000 0.00 0.0000 N 30.0 0.0 0.0 0.000 0.000

LATERAL BRACE POINTS AND STIFFENER SPACINGS

c c C o
B OR S 0 NO. 0 NoO. 0 NO. 0 No.
G OR F D OF D OF D OF D OF
CODE SPAN E SPCS SPACING E SPCS SPACING E SPCS SPACING E SPCS SPACING
BG 1 T 1 1.33 T 1 6.00 T 1 5.83 T 1 1.96
T 1 6.08 T 1 6.00 T 1 1.7 T 1 4.75
«OG 1 T 1 1.33 B 1 35.08 0 0.00 0 0.00
{ 0 0.00 0 0.00 0 0.00 0 0.00

DEFAULT VALUES



SLC GAGE PASSING
LEVEL DISTANCE DISTANCE
I 6.0 4.0

@

L o R R

+ +
+ GIRDEHR ANALYSTIS +
+ +

s o S L e o o I T S S

DEAD LOADS ACTING ON GIRDER

INPUT GIRDER SLAB FL BEAM STRINGER FL BEAM STRINGER TOTAL
DL1 WEIGHT WEIGHT WEIGHT WEIGHT DL1 DL1 DL1
0.032 0.144 0.000 0.000 0.000 0.000 0.000 0.176

NOTE: IF A SECTION DOES NOT MEET FLANGE OR WEB BUCKLING CRITERIA
OF CURRENT AASHTO SPECIFICATIONS FOR LOAD FACTOR METHOD, THE
RATING FACTORS ARE REPRINTED AS 888.88. THIS INDICATES
THAT THERE IS A POTENTIAL FATIGUE PROBLEM.

GIRDER SECTION PROPERTIES

GROSS MOMENT OF C SECTION MODULUS
DEPTH AREA INERTIA BOTTOM TOP BOTTOM
NON-COMPOSITE 25.88 42.38 4983.40 12.94 385.12 385.12

®

khkkhkkkhhhhkhkkhkkhkhkhkkkkhkhkikkkhkkk

* GIRDER - LIVE LOAD H20 *
kkkkhkhhhhkhkhkhkhkkkdkdhkhdhhhhkhddkkk

MAXIMUM REACTIONS

SUPPORT DL1 DL2  +(LL+I) -(LL+I) I.F.
1 3.1 0.0 22.6 0.0 1.30

30/37

TOTAL
DL2
0.000

NOTE: ALL SUPPORT REACTIONS AND END SHEARS IN EACH SPAN DUE TO A LIVE LOAD

ARE CALCULATED BASED ON AASHTO ARTICLE 3.23.1
AS INTERPRETED IN SOL 431-93-05.

UNFACTORED MOMENTS AND SHEARS

SPAN 1 - LIVE LOAD IMPACT FACTORS : POS MOM 1.30 NEG MOM 0.00

P y——

DLL1  DL2 +(LL+I) =(LL+I) DL1  DL2 +(LL+I) -(LL+I)

X  MOMENT MOMENT MOMENT MOMENT SHEAR SHEAR SHEAR  SHEAR

0.00 0.0 0.0 0.0 0.0 3.1 0.0 22.6 0.0
SIMULT SHEAR 0.0 0.0 SIMULT MOM 0.0 0.0

3.51 9.8 0.0 42.3 0.0 2.5 0.0 12.1  -1.2

@ SIMULT SHEAR 12.1 0.0 SIMULT MOM  42.3 37.2
( 7.02 17.3 0.0 74.4 0.0 1.9 0.0 10.6 -2.4
SIMULT SHEAR  10.6 0.0 SIMULT MOM  74.4 66.1

10.52 22.8 0.0 96.0 0.0 1.2 0.0 9.1 -3.5
SIMULT SHEAR 9.1 0.0 STMULT MOM 96.0 86.7



14.03

17.54

X
0.00
3.51
7.02

10.52
14.03
17.54

26.0 0.0
SIMULT SHEAR
27.1 0.0

SIMULT SHEAR

0.6 0.0
SIMULT MOM
0.0 0.0
SIMULT MOM

O OO0
O OOC

.

STRENGTHS AND LOAD FACTOR RATINGS

MAX MOM SERVICE

SHEAR

STRENGTH STRENGTH STRENGTH

RATING FACTORS

IR OR
5.22 V 8.70 V
9.17 T 15.28 T
5.16 T 8.60 T
3.96 T 6.60 T
3.52 T 5.87 T
3.48 T 5.80 T

hkhkdkhhkhkhkhkkhkhkhkhkhkdkhkdkdhkhkhhkhikik

LIVE LOAD HS20 *

kkkkkkhkkkhkhkhkhkhkhkhkhrkdhkxkhkkkk

MAXIMUM REACTIONS

853.5 C 770.2 259.3
853.5 C 770.2 259.3
853.5 C 770.2 259.3
853.5 C 770.2 259.3
853.5 C 770.2 259.3
853.5 C 770.2 259.3
* GIRDER

SUPPORT DL1

1l 3.1

DL2
0.0

+(LL+I)
28.5

- (LL+I
0.0

(o= TN o ) BEN BN
L] . .

(S SR -NEN |

[

) I.F.
1.30

3!/37

-4.7
99.2
-6.2
108.5

1.30

1.30

(.I‘E: ALL SUPPORT REACTIONS AND END SHEARS IN EACH SPAN DUE TO A LIVE LOAD
ARE CALCULATED BASED ON AASHTO ARTICLE 3.23.1
AS INTERPRETED IN SOL 431-93-05.

===

UNFACTORED MOMENTS AND SHEARS

DL1 DL2 +(LL+I)
MOMENT MOMENT MOMENT
0.0 0.0 0.0
SIMULT SHEAR 0.0
9.8 0.0 58.9
SIMULT SHEAR 16.8
17.3 0.0 99.2
SIMULT SHEAR  14.1
22.8 0.0 124.0
SIMULT SHEAR 11.8
26.0 0.0 132.4
SIMULT SHEAR 9.4
27.1 0.0 129.3
SIMULT SHEAR -6.8

1 - LIVE LOAD IMPACT FACTORS :

POS MOM 1.30 NEG MOM 0.00

-(LL+I) DL1 DL2

MOMENT SHEAR SHEAR
0.0 3.1 0.0
0.0 SIMULT MOM
0.0 2.5 0.0
0.0 SIMULT MOM
0.0 1.9 0.0
0.0 SIMULT MOM
0.0 1.2 0.0
0.0 SIMULT MOM
0.0 0.6 0.0
0.0 SIMULT MOM
0.0 0.0 0.0
0.0 SIMULT MOM

STRENGTHS AND LOAD FACTOR RATINGS

MAX MOM SERVICE

SHEAR

RATING FACTORS

+(LL+I)

SHEAR
28.5
0.0
16.8
58.9
14.1
99.2
11.8
124.0
9.4
132.3
7.1
124.1

- (LL+1I)
SHEAR
0.0
0.0
-1.2
37.2
-2.4
66.1
-3.5
86.7
-4.7
99.3
=7.1
124.1



X STRENGTH STRENGTH STRENGTH IR OR
0.00 853.5 C  770.2  259.3 4.14 V 6.90 V
3.51 853.5 C 770.2  259.3 6.59 T 10.98 T
d.oz 853.5 C 770.2  259.3 3.87 T 6.44 T
( .52 863.5 ¢ 770.2  259.3 3.07 T 5.11 T
14.03 853.5 C 770.2  259.3 2.86 T 4.76 T
17.54 853.5 C 770.2  259.3 2.92 T 4.87 T
kAhkkkkkkkkhkhkhhkhkhkhkhkhkhkhkhkhkkkkkkhkhkk
* GIRDER - LIVE LOAD ML80 *
Kk kkkkkkhkkkikhkkkhkhkkkkkkkkkkhkkk
MAXIMUM REACTIONS
SUPPORT DL1 DL2  +(LL+I) - (LL+I)
1 3.1 0.0 28.4 0.0

I.F.
1.30

ey

NOTE: ALL SUPPORT REACTIONS AND END SHEARS IN EACH SPAN DUE TO A LIVE LOAD
ARE CALCULATED BASED ON AASHTO ARTICLE 3.23.1
AS INTERPRETED IN SOL 431-93-05.

SPAN 1 - LIVE LOAD IMPACT FACTORS

DL1 DL2 +(LL+I)

(. X MOMENT MOMENT MOMENT
0.00 0.0 0.0 0.0
SIMULT SHEAR 0.0

3.51 9.8 0.0 69.5
SIMULT SHEAR 19.8

7.02 17.3 0.0 119.6
SIMULT SHEAR 17.0

10.52 22.8 0.0 153.1
SIMULT SHEAR 9.9

14.03 26.0 0.0 175.3
SIMULT SHEAR 7.1

17.54 27.1 0.0 178.0
SIMULT SHEAR 4.3

: POS MOM 1.30 NEG MOM 0.00

- (LL+I)

MOMENT
0.0

. . »

COO0OO0OO0OO0O0O0CO0OOO
COO0OO0O0OO0OCOOOO0O

UNFACTORED MOMENTS AND SHEARS

DL1 DL2

SHEAR SHEAR
3.1 0.0
SIMULT MOM
2.5 0.0
SIMULT MOM
1.9 0.0
SIMULT MOM
1.2 0.0
SIMULT MOM
0.6 0.0
SIMULT MOM
0.0 0.0
SIMULT MOM

STRENGTHS AND LOAD FACTOR RATINGS

RATING FACTORS

SPAN 1
MAX MOM SERVICE  SHEAR

X STRENGTH STRENGTH STRENGTH IR
0.00 853.5 C  770.2  259.3 4.15
3.51 853.5 C  770.2  259.3 5.58
7.02 853.5 C  770.2  259.3 3.21
10.52 853.5 C  770.2  259.3 2.48
4.03 853.5 C  770.2  259.3 2.16
<‘§.54 853.5 C  770.2  259.3 2.12

HEaHRBAC

OR
.91
.30
.35
.14
.60
.54

WWwbsOwoen

HHaaadg

Akkkkkkkhhkhhkhhkkhhhkkhhkkhhhkxk
- LIVE LOAD P-82

*

GIRDER

*

+(LL+I)

SHEAR
28.4
0.0
19.8
69.5
17.0
119.6
14.3
150.1
11.5
lel.2
8.8
153.9

-(LL+I)

SHEAR
0.0
0.0

-0.8
23.9
-2.2
60.8
-4.2
103.8
-6.5
136.9
-8.8
153.9



(

1

SUPPORT

hhkkkkhhhkhkhhkkhhkhkhkhkhkhrdhhbhkhhkhbihkix

MAXIMUM REACTIONS

DL1

3.1

DL2
0.0

+(LL+I)

40.6

- (LL+I)
0.0

3%/37

I.F.

1.

30

NOTE: ALL SUPPORT REACTIONS AND END SHEARS IN EACH SPAN DUE TO A LIVE LOAD
ARE CALCULATED BASED ON AASHTO ARTICLE 3.23.1
AS INTERPRETED IN SOL 431-93-05.

SPAN 1 - LIVE LOAD IMPACT FACTORS

=2t

DL1

0.00 0.0
SIMULT

3.51 9.8
SIMULT

7.02 17.3
SIMULT

10.52 22.8
SIMULT

14.03 26.0
) SIMULT

(’ 17.54 27.1
SIMULT

SPAN 1

{

DL2 +(LL+I)
X MOMENT MOMENT MOMENT

0.0
SHEAR
0.0
SHEAR
0.0
SHEAR
0.0
SHEAR
0.0
SHEAR
0.0
SHEAR

0.0
0.0
101.6
29.0
175.3
25.0
229.1
15.6
263.0
11.6
269.0
=7.7

UNFACTORED MOMENTS AND SHEARS

POS MOM 1.30 NEG MOM 0.00

- (LL+I)

MOM

ENT
0.0

L) .

.

(=N eReleNeNoNalloNoeNolNe
OCO0OO0OQOO0OO0OO0OOC0O0C0C

*» =

DL1 DL2

SHEAR SHEAR
3.1 0.0
SIMULT MOM
2.5 0.0
SIMULT MOM
1.9 0.0
SIMULT MOM
1.2 0.0
SIMULT MOM
0.6 0.0
SIMULT MOM
0.0 6.0
SIMULT MOM

STRENGTHS AND LOAD FACTOR RATINGS

MAX MOM SERVICE
X STRENGTH STRENGTH STRENGTH

0.00 853.5
3.51 853.5
7.02 853.5
10.52 853.5
14.03 853.5
17.54 853.5

QOO0

770.2
770.2
770.2
770.2
770.2
770.2

SHEAR

259.3
259.3
259.3
259.3
259.3
259.3

RATING FACTORS

IR
2.91
3.82
2.19
1.66
1.44
1.40

BEHEAAAC

OR
4.84
6.37
3.65
2.77
2.40
2.34

HHEsHag

e i B S R R E e R n s

+
+
+

RATING

SUMMARY

+
+
+

i T e S B o O R S o

MEMBER: GIRDER

@or
H20 IR (DESIGN)
OR (DESIGN)

HS20 IR (DESIGN)
OR (DESIGN)

LOAD FACTOR RATING

FACTOR TONS
3.48 T 69.6
5.80 T 116.1
2.86 T 102.9

4.

76 T 171.5

X

17.

17.

14

14.

SPAN
54 1
54 1
.03 1
03 1

+(LL+I) -(LL+I)
SHEAR  SHEAR
40.6 0.0
0.0 0.0
29.0 -1.0
101.6 31.4
25.0 -2.8
175.3 79.7
21.0 ~5.5
221.2  136.1
17.0 -9.1
239.2  191.5
13.1 -13.1
229.3  229.3



ML80

P-82

IR
OR
IR
OR

RATI

PBGtﬂC)E EmHOLOOW
|

(DESIGN) 2.12 T 80.1
(DESIGN) 3.54 T 133.5
(DESIGN) 1.40 T 143.2
(DESIGN) 2.34 T 238.7

NG FACTOR CODES:

17.54
17.54
17.54
17.54

- TOP STEEL STRESS/STRENGTH GOVERNS

BOTTOM STEEL STRESS/STRENGTH GOVERNS

CONCRETE STRESS/STRENGTH GOVERN

REINFORCEMENT STRESS/STRENGTH GOVERNS

SHEAR STRESS/STRENGTH GOVERNS
SERVICEABILITY STRENGTH GOVERNS

~ MOMENT-SHEAR INTERACTION GOVERN

S

s

)

aye

SECTION DOES NOT MEET FLANGE PROJECTION/THICKNESS RATIO CRITERIA

SECTION DOES NOT MEET WEB DEPTH/THICKNESS RATIO CRITERIA

X MOM STRENGTH CODES:

SECTION IS COMPACT
SECTION IS BRACED NON-COMPACT
SECTION IS UNBRACED NON-COMPACT

SECTION IS IN TRANSITION BETWEEN COMPACT AND BRACED NON-COMPACT
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ADDITIONAL INFORMATION




SHEET "AB" PADOT
PAGE 1 Engineering Dist. 11-0
45 Thoms Run Road
Bridgeville, PA 15017- 2853
Dear Mr. Ekiert,

As a result of the latest inspection by _ 947 Cowsulhinég GwshsS.
the following action was taken by .
for the bridge described below.

County Beavee. ; Road Name: _7=¢¥9 (wiesT Boed )
BMS I.D. No.: ___ o4 72/0 0#9 8302 (CSx 4/l Rodd 66/0355
Type of Structure:s _5 SN ITEEL AL 7imBew S78IHE% 10GE

Other Descriptive Features: _J7MABcR S¢8s7ecnrv e

The Inspection Report. recommends the approprlate signing be
placed/replaced/removed immediately. (See Page 2)

The Signs Required are:

3 Bridge R12-1-2

2 Weight Limit 3 Tons R12-1
Except Combinations Tons R12-4
Miles R12-1-1
Bridge Limited to One Truck
Narrow Bridge W5-2

2 One Lane Bridge W5-3
Bridge Closed
____  ___ Barricades (Type III)
. No Trespassing

2 Clearance Markers Right W16-2R

2 Clearance Markers Left W16-2L
Elevation Signs
Speed Limit _ Miles Pexr Hour

**Munjcipality Representative - Please check (YES) or (NO)

The bridge was posted previously, but according to the
Engineer’s recommendation, the posted weight limit needs to be
reduced.

Was action taken? YES ( ) NO ()

The appropriate signing was placed on (date)
Municipality Representative Signature

* If there are any gquestions, please contact Ron Todorowski, Local
Bridge Posting Coordinator, at 429-4914.

* Upon completion of the proper signing, please sign and date this
form and return it to the District Office.



Req_uireci Bridge Signs

o

Advance Welght LIml+
(R12-1-2 R12-1 R12-1-1 N
R12-4 optlional) .
N
E
Bridge Weight Limit X} | © ¥
(Ri2-4 optional R12-1-2| 0 §
R12-1) Ve S
(W5-3)0ne Lane Bridge X Q
(W5-2) Narrow Bridge (J
(W16-2R) Clearance Marker X Clearance Marker (W16-2L)
m
w
Channel | Channe |
W m
(W16-2L) Clearance Marker B Clearance Marker (W16-2R)
X Bridge Welght LImit (R12-1
R12-1~2 R12-4 optional)
o | X One Lane Bridge (w5-3)
3 g O Narrow Bridge (¥W5-2)
)
i ©
= Xl Advance Weight Limit+ (R12-1
R12-1-2 R12-1-1 R12-4 optlonal)
Fr 588
BRIDGE INFORMATION | l NOTE: B3 Sign Required

B.M.S. Number__ Q¥ 7/0 de¥F 8302

Municlipal ity Name 2qe/0u) 7wWR GERVER Covwry”

O Carrying Twp Road __ 7=6¢9 (wlesT £osd )

Bridge Type . S SA44 STEEL aud 7imdbsr STerbeE
(C3% Railroal BRiDGE )




LIST OF ADDITIONAL DATA ITEMS
REQUIRED BY FEDERAL HIGHWAY ADMINISTRATION

I=ﬁ

BMS No. o4 72/0 cey? 8302 7-29-95
BMS FHWA
Item 92 Critical Feature Inspections (Yes or No & Frequency)
A. Fracture Critical Details N O —
B. Underwater Inspection N
C. Other Special Features AN = —
Item 93 Critical Feature Inspection Date (Mo. & Yr.)
A. Fracture Critical Details _ = — —
B. Underwater Inspection _ = = —
C. Other Special Features _ —_ - —
A04 A Item 98A  Border Bridge State Code _(m) L
A04 B 98B % Share _ (Vi)
A0 C Item 99 Border State Bridge No. (v/A)
a7 A Item 112 NBIS Bridge Length Yes _\_/_ No
E29 A Item 113 Scour Critical Bridge &
Rev. Date Rev. Date Rev. Date Rev. Date Rev. Date Rev. Date
By By By By By By
I I B




S AE HIGHWAYS @ BRIDGES ¢ CONSTRUCTION Mﬁgw\GEMENT
CONSULTING ENGINEERS, Inc.

300 Sixth Avenue ® Pittsburgh, Pennsylvania 15222-2511 ¢ (412) 392-8750

ANOVEMBER T
~September15, 1995

CSX Transportation
500 Water Street
Jacksonville, FL. 32202

Attention; Mr. Carl Medors

RE: NBIS Bridge Inspections
Beaver County, PA
Roadway Bridge (T-649) over CSX’s P&W Subdivision Mainline at
Milepost BG-35.59
(CSXT Bridge #355A/D.0.T. #BO 145-802C)

Gentlemen:

As I discussed with Mr. Dave Taubken of your Pittsburgh office, SAI Consulting
Engineers, Inc. recently completed the field inspection and structural analysis of the above-
referenced bridge under our contract with the Pennsylvania Department of Transportation.

Due to the capacity of the timber deck, the bridge posting should be reduced immediately
Jrom 15 tons to three tons.

The posting should be put into effect immediately to reduce the possibility of overstressing
the structure and causing subsequent damage to the bridge. Affected parties that regularly use
the bridge, such as school buses, utility companies, maintenance vehicles, delivery trucks, etc.,
should be notified of the change in posting.

Following the posting of the bridge, please contact Mr. Ron Todorowski, PaDOT Local
Bridge Inspection Coordinator, at (412) 4294914 and inform him of the date and the actual
weight limit of the posting.

If you have any questions or require additional information, please contact me at (412)
392-8771.

Very truly yours,
@L%T/?d&(

Glenn D. Stickel
Project Manager

GDS:crc
cc: L. Ruzzi - PaDOT District 11-0
D. A. Miller

Reading File (3)
Design File 9501\csx.Itr



