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1.0 INTRODUCTION

LPI (Lucius Pitkin, Inc.) was requested to provide engineering services for
evaluation of the Roosevelt Island Tram System structural and mechanical
components.

The purpose of the evaluation program was to establish an understanding
of the overall condition of the tram system and to identify existing and potential
problem areas. To this end, LPI performed visual and nondestructive
examinations of the tram towers, cars, terminals and mechanical equipment.

The following report presents the extent of the evaluation and pertinent
observations.

2.0 TOWERS

LPI inspected the three support towers to determine the general condition
of the structural members, welds, and mechanical components. The items of
interest were as follows:

Tower base and anchor bolts;

Tower structural members;

Structural welds;

Track wire support structure;

Haul wire rope idler assemblies and support structure;
Car guide structure.

304 Hudson Street, New York, NY 10013-1015 Tel: 212-233-2737 Fax: 212-406-1417 www.Ipiny.com
New York, NY Bethlehem, PA West Palm Beach, FL San Diego, CA

“Ensuring the integrity of today’s structures for tomorrow’s world” ™


http://www.lpiny.com

L|P
| N

Thornton Tomasetti August 2, 2007
Attention: Mr. Daniel Cuoco, P.E. NO7277

To the extent accessible from the tower ladders and catwalks, the subject
components were evaluated by visual and nondestructive examinations. Fillet
welds were evaluated by visual methods and magnetic particle inspection to
detect the presence of any service related weld cracking. In addition, corroded
areas, if any, were evaluated by ultrasonic thickness methods so as to determine
the remaining thickness and cross-sectional area of the affected members.

2.1 Tower 1 (Manhattan West) Observations

All examined accessible primary structural weld connections were in
satisfactory condition. That is, they did not exhibit any cracks or other
service related deterioration.

Cracked tack welds were evident at numerous spacer blocks between
mated channels comprising structural members.

All examined bolted connections were in satisfactory condition.

Standing water was evident at numerous connections due to debris
clogged weep holes.

The base plates had been encased in concrete grout which has
deteriorated over time exposing the base plates and anchor bolts.
These locations have collected debris and waste and as such exhibit
corrosion attack. The extent of corrosion attack could not be
determined due to the presence of the waste.

Ultrasonic examination of the anchor rods did not reveal any crack
indications. Four anchor rods on each of the northeast and southeast
base plates were inaccessible due the presence of intact grout.

2.2 Tower 2 (Manhattan East) Observations

All examined accessible primary structural weld connections were in
satisfactory condition. That is, they did not exhibit any cracks or other
service related deterioration.

Cracked tack welds were evident at numerous spacer blocks between
mated channels comprising structural members.

All examined bolted connections were in satisfactory condition.
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A 3 in. long crack was evident in a weld between the access ladder
and upper platform beam.

Three cracks, 2 to 3 in. long, were evident at angle strap connections
between the upper platform and support structure.

Magnetic particle examination revealed three transverse crack-like
indications in the welds between the southeast leg and base plate.
Cracks were not visually apparent at these locations. The orientation
and appearance of the indications were characteristic of sub-surface
cracks from shrinkage during original welding and thus, unrelated to
service conditions.

Magnetic particle examination revealed a 4-1/2 in. length of incomplete
fusion in the weld between the bottom of the southeast leg and angle
support. In addition, a 5 in. length and a 9 in. length of incomplete
fusion were evident in the weld between the bottom of the northeast
leg and diagonal member. These conditions were original weld
discontinuities unrelated to service.

Ultrasonic examination of all anchor rods on each leg did not reveal
any crack indications.

2.3 Tower 3 (Roosevelt Island) Observations

All examined accessible primary structural weld connections were in
satisfactory condition. That is, they did not exhibit any cracks or other
service related deterioration.

Cracked tack welds were evident at numerous spacer blocks between
mated channels comprising structural members.

All examined bolted connections were in satisfactory condition except
for two missing bolts in a gusset plate connection at the top of the
unpainted portion of the southwest leg.

Magnetic particle examination revealed a 6 in. length and an 8 in.
length of incomplete fusion in the weld between the bottom of the
northwest leg and diagonal member. These conditions were original
weld discontinuities unrelated to service.
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Ultrasonic examination of all anchor rods on each leg did not reveal
any crack indications.

Figs. 1 through 8 are photographs showing typical conditions observed on
the tower structures.

3.0 TERMINAL STRUCTURES

To the extent accessible from the terminal ladders and catwalks, the
structural connections were evaluated by visual and nondestructive
examinations. Fillet welds were evaluated by visual methods and magnetic
particle inspection to detect the presence of any service related weld cracking.

3.1 Manhattan Terminal Observations

All examined accessible primary structural weld connections were in
satisfactory condition. That is, they did not exhibit any cracks or other
service related deterioration.

All examined bolted connections were in satisfactory condition.

3.2 Roosevelt Island Terminal Observations

All examined accessible primary structural weld connections were in
satisfactory condition. That is, they did not exhibit any cracks or other
service related deterioration.

All examined bolted connections were in satisfactory condition.
Fig. 9 shows the Roosevelt Island Terminal structure.
4.0 MECHANICAL EQUIPMENT ROOMS

The following mechanical components were evaluated by visual and
nondestructive testing techniques:

Haul wire idler sheaves at Manhattan terminal;

Haul wire drive and idler sheaves at Rl terminal;

Track wire guide sheaves at counterweight end (Man.);
Counterweight assembly.
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4.1 Manhattan MER Observations

Visual examination of the haul wire drive, counter and idler sheaves,
shafts and associated components did not reveal any, cracks,
excessive wear or other service related degradation.

Magnetic particle examination did not reveal any cracks at the sheave
spoke-to-rim connections or spoke-to-hub connections.

4.2 Roosevelt Island MER Observations

Visual examination of the haul wire idler sheaves, shafts and
associated components did not reveal any, cracks, excessive wear or
other service related degradation.

Magnetic particle examination did not reveal any cracks at the sheave
spoke-to-rim connections or spoke-to-hub connections.

The track wire guide sheaves did not exhibit any cracks, excessive
wear or other service related degradation.

The counterweight assembly did not exhibit any cracks, excessive
wear or other service related degradation.

Fig. 10 is a photograph showing typical conditions observed in the MERSs.
5.0 TRAM CARS

The car structures were evaluated by visual methods and appropriate
nondestructive test methods to determine the condition of the car body, structural
frame, and hanger assembly. The hanger pins were evaluated by ultrasonic flaw
techniques. Evaluation of the internal welded connections at the diaphragm
plates surrounding the hanger pin tube at the top of the hanger arm was
performed utilizing a video probe inserted through access holes in the hanger
side panels and under the tube.
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5.1 North Car Observations

Ultrasonic examination of the entire length of the hanger pin did not
reveal any crack indications.

Video probe examination of the diaphragm plates surrounding the
hanger pin tubes did not reveal the presence of any cracks in the
diaphragm plate welds.

Magnetic particle examination of the longitudinal cross member-to-
hanger feet welds did not reveal any indications of cracks.

It is important to note that in a report prepared by Helbling titled
“Fatigue Life Assessment of Hanger of Roosevelt Island Funicular’
dated May 14, 2003, all of the above components had been identified
by finite element analysis as potential locations for initiation and
propagation of fatigue cracks.

Corrosion attack of the car skin was evident around the sill under the
car floor and around the interior of the car at the bottom of the walls
and columns.

A bolt was missing at the connection between the southwest grip pole
and floor beam.

5.1 South Car Observations

Ultrasonic examination of the entire length of the hanger pin did not
reveal any crack indications.

Video probe examination of the diaphragm plates surrounding the
hanger pin tubes did not reveal the presence of any cracks in the
diaphragm plate welds.

Magnetic particle examination of the longitudinal cross member-to-
hanger feet welds did not reveal any indications of cracks.

It is important to note that in a report prepared by Helbling titled
“Fatigue Life Assessment of Hanger of Roosevelt Island Funicular”
dated May 14, 2003, all of the above components had been identified
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by finite element analysis as potential locations for initiation and
propagation of fatigue cracks.

Corrosion attack of the car skin was evident around the sill under the
car floor and around the interior of the car at the bottom of the walls
and columns.

Figs. 11 through 14 are photographs showing typical conditions observed
in the cars.

6.0 CONCLUSIONS

Results of this examination did not reveal the presence of any significant
service related deficiencies or conditions in any of the examined components.
Original weld discontinuities, secondary connection weld cracks, and missing
bolts were detected. In addition, maintenance issues with respect to corrosion of
the towers at locations of standing water and collected debris, and corrosion of
the car skin were noted. However, these conditions do not affect the
serviceability of the tram system and can be remediated, as will be discussed.

7.0 RECOMMENDATIONS

Based on results of this evaluation the following recommendations and
remedial actions are suggested for your consideration:

Perform rappelling inspections of all connections from top to bottom of
each tower to clean out weep holes and evaluate extent of corrosion
attack adjacent to clogged weep holes.

Clean base plate connections on Tower 1 by aggressive methods to
remove all deteriorated grout, debris, waste, and rust scale.

Following cleaning, examine base plates to evaluate the extent of
corrosion damage to the base plates and legs.

At the completions of such examinations, perform any necessary
repairs and re-grout the base plate connections.

Consideration should be given to securing the base area of Tower 1 in
such a way so as to prevent recurring collection of debris and waste at
the base plates.
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On Tower 2, the cracks in the upper platform-to-ladder weld and upper-
platform-to-support structure should be ground out and weld repaired.

On Tower 2, the three transverse cracks in the welds between the
southeast leg and base plate should be ground out and weld repaired.

On Towers 2 and 3, those welds which exhibited lengths of incomplete
fusion should be ground out and weld repaired.

The two missing bolts at the connection at the top of the southwest leg
on Tower 3 should be installed.

Repairs should be made to the car skins so as to retard continued
corrosion deterioration.

Install the missing bolt at the connection between the southwest grip
pole and floor beam in the north car.

Very truly yours,

LUCIUS PITKIN, INC.

Joseph P. Crosson, P.E.
Principal
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will be discarded unless otherwise notified in writing to retain beyond six months.
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Fig. 1 Typical structural steel connections at top of towers — cracks were not observed
at any of the weld joints.
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Fig. 2 Typical structural steel connections at top of towers — cracks were not observed
at any of the welds.



