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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 195 585 20 60 330 200 10 95 40 220 90 70
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 3.7 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1676 3326 1478 1676 3326 1500 1660 3172 1693 3164
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.65 1.00 0.65 1.00
Satd. Flow (perm) 1676 3326 1478 1676 3326 1500 1127 3172 1158 3164
Peak-hour factor, PHF 0.82 0.82 0.82 0.93 0.93 0.93 0.84 0.84 0.84 0.95 0.95 0.95
Adj. Flow (vph) 238 713 24 65 355 215 12 113 48 232 95 74
RTOR Reduction (vph) 0 0 11 0 0 144 0 35 0 0 53 0
Lane Group Flow (vph) 238 713 13 65 355 71 12 126 0 232 116 0
Confl. Peds. (#/hr) 3
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 1% 1% 1%
Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0
Turn Type Prot Perm Prot Perm Perm Perm
Protected Phases 3 8 7 4 2 6
Permitted Phases 8 4 2 6 6
Actuated Green, G (s) 14.7 30.8 30.8 4.9 21.1 21.1 18.2 18.2 18.2 18.2
Effective Green, g (s) 14.7 32.6 32.6 3.9 22.1 22.1 18.8 18.8 18.8 18.8
Actuated g/C Ratio 0.22 0.48 0.48 0.06 0.33 0.33 0.28 0.28 0.28 0.28
Clearance Time (s) 3.7 5.8 5.8 3.0 5.0 5.0 4.6 4.6 4.6 4.6
Vehicle Extension (s) 2.5 4.0 4.0 2.5 4.0 4.0 2.5 2.5 2.5 2.5
Lane Grp Cap (vph) 366 1611 716 97 1092 493 315 886 323 884
v/s Ratio Prot c0.14 c0.21 0.04 0.11 0.04 0.04
v/s Ratio Perm 0.01 0.05 0.01 c0.20
v/c Ratio 0.65 0.44 0.02 0.67 0.33 0.14 0.04 0.14 0.72 0.13
Uniform Delay, d1 24.0 11.4 9.0 31.1 17.0 15.9 17.7 18.2 21.9 18.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 0.3 0.0 15.2 0.2 0.2 0.0 0.1 7.0 0.0
Delay (s) 27.6 11.7 9.0 46.3 17.2 16.1 17.7 18.3 28.8 18.2
Level of Service C B A D B B B B C B
Approach Delay (s) 15.5 19.8 18.2 24.3
Approach LOS B B B C

Intersection Summary
HCM Average Control Delay 18.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 67.3 Sum of lost time (s) 7.7
Intersection Capacity Utilization 59.3% ICU Level of Service B
Analysis Period (min) 15
Description: South TSA
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 10 585 340 30 590 15 120 0 80 5 0 20
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.96 0.96 0.96 0.73 0.73 0.73 0.46 0.46 0.46
Hourly flow rate (vph) 11 616 358 31 615 16 164 0 110 11 0 43
Pedestrians 4 10
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 1
Right turn flare (veh) 2
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 640 616 1054 1340 308 1079 1332 329
vC1, stage 1 conf vol 637 637 695 695
vC2, stage 2 conf vol 417 703 384 637
vCu, unblocked vol 640 616 1054 1340 308 1079 1332 329
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.6 6.6 7.0
tC, 2 stage (s) 6.5 5.5 6.6 5.6
tF (s) 2.2 2.2 3.5 4.0 3.3 3.6 4.0 3.4
p0 queue free % 99 97 54 100 84 97 100 93
cM capacity (veh/h) 932 967 354 329 688 313 320 650

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 216 411 358 31 410 220 274 54
Volume Left 11 0 0 31 0 0 164 11
Volume Right 0 0 358 0 0 16 110 43
cSH 932 1700 1700 967 1700 1700 589 535
Volume to Capacity 0.01 0.24 0.21 0.03 0.24 0.13 0.46 0.10
Queue Length 95th (ft) 1 0 0 3 0 0 61 8
Control Delay (s) 0.5 0.0 0.0 8.8 0.0 0.0 18.7 12.5
Lane LOS A A C B
Approach Delay (s) 0.1 0.4 18.7 12.5
Approach LOS C B

Intersection Summary
Average Delay 3.1
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 275 695 110 80 540 205 160 155 55 260 250 365
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 3.7 4.0 4.0 4.0 4.0 4.0 4.0 4.6 4.0 4.0 4.6
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3252 3252 1676 3326 1500 1660 3320 1485 1693 3386 1515
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.58 1.00 1.00 0.64 1.00 1.00
Satd. Flow (perm) 3252 3252 1676 3326 1500 1016 3320 1485 1132 3386 1515
Peak-hour factor, PHF 0.82 0.82 0.82 0.93 0.93 0.93 0.84 0.84 0.84 0.95 0.95 0.95
Adj. Flow (vph) 335 848 134 86 581 220 190 185 65 274 263 384
RTOR Reduction (vph) 0 11 0 0 0 131 0 0 44 0 0 260
Lane Group Flow (vph) 335 971 0 86 581 89 190 185 21 274 263 124
Confl. Peds. (#/hr) 3
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 1% 1% 1%
Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 3 8 7 4 2 6
Permitted Phases 4 2 2 6 6 6
Actuated Green, G (s) 12.8 32.5 6.8 26.6 26.6 25.0 25.0 25.0 25.0 25.0 25.0
Effective Green, g (s) 12.8 34.3 5.8 27.6 27.6 25.6 25.6 25.0 25.6 25.6 25.0
Actuated g/C Ratio 0.16 0.44 0.07 0.36 0.36 0.33 0.33 0.32 0.33 0.33 0.32
Clearance Time (s) 3.7 5.8 3.0 5.0 5.0 4.6 4.6 4.6 4.6 4.6 4.6
Vehicle Extension (s) 2.5 4.0 2.5 4.0 4.0 2.5 2.5 2.5 2.5 2.5 2.5
Lane Grp Cap (vph) 536 1436 125 1181 533 335 1094 478 373 1116 487
v/s Ratio Prot c0.10 c0.30 0.05 0.17 0.06 0.08
v/s Ratio Perm 0.06 0.19 0.01 c0.24 0.08
v/c Ratio 0.62 0.68 0.69 0.49 0.17 0.57 0.17 0.04 0.73 0.24 0.25
Uniform Delay, d1 30.2 17.3 35.1 19.6 17.2 21.5 18.5 18.1 23.0 18.9 19.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 1.4 13.4 0.4 0.2 1.8 0.1 0.0 6.9 0.1 0.2
Delay (s) 32.2 18.7 48.5 20.0 17.4 23.3 18.6 18.2 30.0 19.0 19.7
Level of Service C B D C B C B B C B B
Approach Delay (s) 22.1 22.1 20.5 22.5
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 22.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 77.7 Sum of lost time (s) 7.7
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15
Description: South TSA
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 10 800 365 45 1260 15 165 0 110 5 0 20
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.96 0.96 0.96 0.73 0.73 0.73 0.46 0.46 0.46
Hourly flow rate (vph) 11 842 384 47 1312 16 226 0 151 11 0 43
Pedestrians 4 1 10
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 0 0 1
Right turn flare (veh) 2
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1338 843 1662 2296 422 1942 2288 678
vC1, stage 1 conf vol 864 864 1424 1424
vC2, stage 2 conf vol 797 1432 517 864
vCu, unblocked vol 1338 843 1662 2296 422 1942 2288 678
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.6 6.6 7.0
tC, 2 stage (s) 6.5 5.5 6.6 5.6
tF (s) 2.2 2.2 3.5 4.0 3.3 3.6 4.0 3.4
p0 queue free % 98 94 0 100 74 91 100 89
cM capacity (veh/h) 507 794 207 155 580 118 154 383

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 291 561 384 47 875 453 377 54
Volume Left 11 0 0 47 0 0 226 11
Volume Right 0 0 384 0 0 16 151 43
cSH 507 1700 1700 794 1700 1700 292 264
Volume to Capacity 0.02 0.33 0.23 0.06 0.51 0.27 1.29 0.21
Queue Length 95th (ft) 2 0 0 5 0 0 459 19
Control Delay (s) 0.7 0.0 0.0 9.8 0.0 0.0 190.2 22.1
Lane LOS A A F C
Approach Delay (s) 0.2 0.3 190.2 22.1
Approach LOS F C

Intersection Summary
Average Delay 24.2
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15
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	EXECUTIVE SUMMARY
	SCOPE OF INSPECTION
	The data for this Bridge Inspection Report was obtained on September 26 through October 1, 2011.  B&N’s inspection team members were as follows:
	Figure 2 – General Nomenclature
	INSPECTION FINDINGS
	The following outline provides a brief summary of condition observations made regarding the various primary elements and locations on the bridge.  The complete set of field notes is tabulated in Appendix A.  The “ID” column of the table corresponds to...
	DECK:
	Deck Soffit
	The soffit of the deck in Span 3 exhibits localized areas of spalling with exposed reinforcing steel, delaminations, and cracking.  Much of the deterioration of embedded reinforcing steel has been prompted by prolonged exposure to deck drainage combin...
	/
	Photo C4-38 (ID C325) –  Soffit between west face of Pier 2 and Floorbeam 1 in Span 3, 5’ x 5’  area of spalling, delamination and exposed rebar, 3/8” diameter remaining on rebar.
	Similar areas of deterioration were noted on the soffit beneath the sidewalk overhang.  One of the most pronounced areas of soffit deterioration was noted along the edge of the deck between Floorbeams 18 and 19 on the south edge.  It consisted of a de...
	/
	Photo C2-03 (ID C101) – Deterioration between Floorbeams 18 and 19 along south overhang in Span 3.
	However, typically the underside of the deck was found to be in satisfactory condition with only minimal deficiencies in locations away from joints or the perimeter of the bridge.  Where spalls were noted, they were typically very small, localized and...
	Sidewalk
	The concrete sidewalk is in fair to poor condition and exhibits localized areas of bulging and cracking likely due to freeze/thaw heaving of the fill beneath the sidewalk.  Patched areas are typical throughout.
	Railing/Barrier
	Ornamental bridge rail is located along the exterior edges of the sidewalk. Jersey-type barrier is located between the sidewalk and the roadway.  The ornamental rail is in generally poor condition with large patched areas, severe scaling, spalling, de...
	./
	Photo C3-61 (ID C244) -  North exterior rail between Floorbeams 16 & 18, Span 3, wide horizontal cracks in rail both above and below balusters.
	Additionally, a gap of up to 7/8 in. was noted between the top of each baluster and the top rail.  No dowels or other mechanical connection were noted in these areas between the baluster and the top rail.  No significant deficiencies or deterioration ...
	Wearing Surface
	The wearing surface is generally in good condition and consists of an asphalt overlay with minor rutting in the wheel lines.  Presently, there are two layers of asphalt over the original concrete deck and trolley lines.  The lower layer is punky, fria...
	SUPERSTRUCTURE
	Floorbeams/Beams
	Like the deck soffit, floorbeams exhibited localized areas of spalling with exposed reinforcing steel, delaminations, mineral deposits and cracking.  The most significant areas of deterioration were typically found adjacent to the control joints.  Tra...
	/
	Photo C3-90 (ID C257) - Span 3, Floorbeam 24 between arch rib lines C & D.  Entire bottom face is delaminated.  Extensive evidence of rust staining and seepage through joint.
	/
	Photo C4-42 (ID C330) –  Span 3, Floorbeam 4 at midspan between Spandrel Arches A & B, 4’ long x full width x 3” deep delaminated area with spalling.  Multiple spalls and delaminations at midspan also noted.  Exposed bars in photo have up to 1/8” loss...
	Inside the piers, the transverse floorbeams found in the spans are replaced by longitudinal concrete beams that support the deck slab over the piers.  These beams exhibited significant deterioration due to years of exposure to deck drainage.  Beams wi...
	/
	Photo D1-20 (ID E013) – Full length spall on bottom face of Beam 10 in Pier 2.  1/8” section loss to bottom bars and stirrups.
	Moisture is readily available to promote deterioration of embedded reinforcing steel as evidenced by leaking drains and joints and extensive efflorescence deposits.
	/
	Photo D1-10 (ID E008) – West end of Beam 1 inside Pier 2, note heavy leakage through scupper pan, extensive rust staining, and efflorescence on concrete beam.
	The deterioration present on the beams inside the piers has likely resulted in reduced structural capacity of these members.  Removal of traffic from the outer lanes above these areas suggests that this condition has been considered by the bridge owners.
	Another condition that was frequently noted was the presence of narrow diagonal cracks in the floorbeam ends above the pilasters at Spandrel Walls B & C.  This condition was noted primarily in Floorbeams 8 – 20.
	/
	Photo E1-03 (ID E004) –  Narrow diagonal cracks at pilaster-floorbeam intersection. Typical both web faces. No exposed bars, leakage or rust staining.
	Floorbeam Cantilevers
	Beneath the sidewalk, floorbeam cantilevers support the deck slab. These members exhibited localized cracking, spalling and delaminations.  Deterioration appeared slightly more pronounced along the north elevation of the bridge.  Section loss to expos...
	/
	Photo C2-22 (ID C121) –  South sidewalk overhang at Floorbeam 8.  Evidence of leakage through joint and 6” dia. delaminated area.
	Spandrel Arches & Spandrel Walls
	In Span 3, the spandrel arches are located from Floorbeam 8 to the face of Pier 2 and from Floorbeam 20 to the face of Pier 3.  The spandrel walls run from Floorbeam 8 to Floorbeam 20.
	Large areas of deterioration were typically found on the spandrel arch soffits along the corners.  Additionally, frequent cracking was also noted in these areas suggesting the occurrence of corrosion of the embedded steel reinforcing.
	/
	Photo C3-70 (ID C247) –  Span 3, Spandrel Arch D, between Floorbeams 20 & 22.  Large delaminated  areas with exposed bars and rust staining on both corners.  Typical at symmetrical locations.
	Localized delaminated areas and spalls were also noted in the vertical wall faces of the spandrel arches and spandrel walls.
	/
	Photo C3-43 (ID C233) –  Span 3, Spandrel Wall D between Floorbeams 8 & 9.  Multiple localized delaminated areas and spalls, some with exposed reinforcing steel.  Bars exhibit up to 1/16” section loss. Also note corrosion on steel utility bracket.
	/
	Photo C4-17 (ID C311) –  Span 3, Spandrel Arch A soffit, between Floorbeams 2 & 3.  5’ H x 4’ W x 4” D delaminated area with spalls and exposed reinforcing steel.  Bars exhibit approximately 3/16” section loss maximum.
	/
	Photo C2-45 (ID C136) –  Span 3, Spandrel Arch A, below Floorbeam 8.  5’ tall spall along corner, 2 layers of bars exposed.  Max loss to bar diameters = 100%.
	Spandrel Columns
	Spandrel columns are located at floorbeams 4 and 24.  They typically exhibit delaminations and spalls in the vertical faces with deterioration particularly pronounced on the corners.  Section loss was noted to exposed bars on the columns.
	/
	Photo D1-06 (ID D007) –  Span 3, Spandrel Column B-24, large corner spall with exposed reinforcing steel with 1/16” loss to bar.
	Note:  Typically in the Field Note Table, the area above the spandrel column is part of the “Spandrel Arch”.  Some entries in the table have component designations of Spandrel Column for this location when describing a deficiency.  The ID callout on t...
	Arch (Rib, Floor, Soffit)
	Main arch components were found to be in generally fair condition.  Arch ribs and floors exhibited narrow to medium cracks and minor small spalls and delaminations.  No significant exposed bars with section loss were noted on the arch in Span 3.  Some...
	/
	Photo E2-09(ID E111) – Heavy debris (dirt, garbage, bird waste, etc.) at base of arch floor at west face of Pier 2
	/
	Photo C2-25 – Typical condition of arch soffit in Span 3
	/
	Photo E2-10 –Typical overall view, arch floor between Arch Ribs A & B below Floorbeams 1-4.  Note typical rough/poor formwork/finishing and localized honeycombing patches.
	PIERS
	The exterior of the piers exhibit localized delaminated areas, spalls, cracking, surface scaling, joint leakage and associated deficiencies.  The most significant areas of deterioration were noted higher up on the piers, closer to the deck.  A widespr...
	The interior surfaces of the walls of Pier 2 exhibited delaminated areas with spalling, leakage, stainage and cracking in the upper chamber immediately below the deck.  The lower chamber walls were in satisfactory condition with no major deficiencies ...
	/
	Photo C1-13 (ID C008) –  West face of Pier 3 between Arch Ribs A & B.  4’ x 6’ delaminated area and 6’ high corner delamination on pilaster above Arch Rib A.  Localized spalls are present in the delaminated areas and have exposed bars with up to 1/8” ...
	/
	Photo E3-25 (ID E327) – Typical condition, interior of Pier 2. No significant deficiencies noted.
	/
	Photo E3-29 (ID E336) –  Looking down at lower chamber in Pier 2, access door on east face.  Trapped water and debris in base of pier.
	APPROACHES
	Deterioration in the approaches was mainly found at transverse floorbeams and in the deck soffit.  Prolonged exposure to deck drainage has initiated corrosion of the embedded reinforcing steel in many of the members located adjacent to joints.
	/
	Photo D2-07 (ID M101) – Large spalled area with exposed bottom bars on floorbeam where East Approach meets Arch Span 1.  Water leakage through joint above.
	/
	Photo C4-48 (ID M401) – Spalling and bars with section loss (estimated at 1/8” max loss to diameter) on bottom of floorbeam at Column Line 1 in West Approach.
	No significant deterioration was found during a cursory inspection of the walls of the approach chambers.  Localized minor cracking, spalling, and staining were noted.
	UTILITIES
	Pipe Supports
	A large bank of utility conduits is located between spandrel wall/arch lines C & D.  Additionally,  utility lines are mounted on the exterior north face of the bridge, immediately below deck level.  Corrosion was noted on the steel elements comprising...
	/
	Photo D1-27 (ID E019) – Failed steel utility support bracket near east wall of Pier 2.  Bracket supports a 12” dia. pipe.
	Between Spandrel Arches C and D, transverse beams are present whose purpose was likely to support utilities.  They are currently not supporting the utility lines in this area. These beams exhibit medium vertical and diagonal cracks and localized areas...
	/
	Photo C3-109 (ID C271) –  Transverse beam between Spandrel Arches C & D at Floorbeam 27.  Vertical crack 2’ from face of Spandrel Arch C.  This cracked condition is typical at several locations
	Light Pole Pilasters
	Light poles are located along the north side of the bridge deck.  These poles penetrate the deck and are supported by small pilasters on the Spandrel Arch/Wall D.  These pilasters exhibit extensive distress related to prolonged exposure to deck draina...
	/
	Photo C3-31 (ID C223) –  Light pole pilaster at Floorbeam 6.  Corrosion related distress to steel pole and concrete pilaster.
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