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[a(:iIiI CS Direckr
SPORTS & EXHIBITION AUTHORITY
OF PITTSBURGH AND ALLEGEHNEY COUNTY
1 71 1 01 Ii Street, 2 rid F1o r
Pittsburgh, PA 1 5222

Re: SPORTS & EXHIBITION AUTHORITY OF PITTSBURGH AND ALLEGHENY COUYNTY,
PITTSBURGH, PENNSYLVANIA
North Shore Parking Garage Condition Assessment Report

Dear Mr. Blice,

At your request, we have performed a Condition Survey of the North Shore Parking Garage located
at 20 East General Robinson Street in Pittsburgh, Pennsylvania. This is the first of three surveys to be
performed on a ‘hiennial” basis over the next 5 years. The purpose of this condition survey is to
provide an assessment of the current condition of the parking garage and to recommend repair
measures to repair existing deterioration, as well as recommend preventive maintenance and
waterproofing measures to extend the life of the garage to the greatest extent.

The inspection was performed on May V & 2111, 201 7 and consisted primarily of visual inspection of
the parking garage. Observations were noted and photographically documented. The only testing
performed as part of the inspection was limited hammer-tap sounding of selected areas of the
structural framing and floor slabs. Original design drawings were made available for our review.

This report includes our observations, conclusions and repair recommendations per our survey and
can be found in the following sections.

INTRODUCTION

The North Shore Parking Garage is located at the intersection of East General Robinson Street and
Range Way in Pittsburgh, Pennsylvania. It is a self-park facility with eight levels of parking, one on-
grade parking level with one bay of occupied space and seven supported parking levels above. The
parking garage has an approximate capacity of 925 cars. The parking facility is three bays, two way
traffic circulation and ninety degree parking. The parking garage was constructed in 2001.

The parking garage is constructed using a pre-stressed, precast concrete framing system. The
structural floor slabs consist of pre-topped double tees with cast in place concrete pour strips at the
curbs and turning bay beams. (It should he noted that the as-built construction disagrees with the
original construction drawings, which indicate a field topped slab). The double tees are supported by
precast spandrel beams or inverted tee beams, and precast bearing walls. Cast in place pour strips are
provided at the curbs and at inverted tee girders at the turning bays.

There are three stair towers arid an elevator tower that serve the parking facility. The stairs are
constructed with precast concrete landings and treads. The stairwell walls consist of precast concrete
wall panels. The parking garage façade consists of a combination of masonry face brick, stone block,
and precast concrete façade panels. The façade panels have stamped brick inlay to mimic the look of
a brick facade. There are also several metal architectural grilles, awnings, etc.

O&S Associates, Inc. Conuolting Engineers 471 5. Broad Street, Suite 910 Coiumbus, Ohio 43215 614-469-1988 www,oandsassoclates.com
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OBSERVATIONS AND RECOMMENDATIONS
I he following se(:tion includes an outline of the conditions we observed in the garage, as well as
re(oInIueIl(laIinns for repair and preventive maintenance. Representative photos ot each condition
has also iwei provided.

SLAB SPALLS AT TEE-TEE SHEAR CONNECTORS

OBSERVATIONS:

Several slab spalls were visually identified located above
the steel tee-lee shear connector assembly along the
edges of precast tees, indicating the shear connector may
be corroding. the shear connectors are important
structural elements that transfer vehicular load across the
tee joints and connect the slab diaphragm.

RECOMMENDATIONS:

Chain (Irag sounding should be provided along all tee-tee joints to locate all of the spalls and
delaininations at the shear connectors. Provide concrete patch repairs at each of the spalls (Line Item
#4) and (l(’l1mmations, inclLiding cleaning corroded shear connector steel and any exposed slab
reinforcement free of corrosion deposits and painting with a protective rust inhibitive coating.
Replacement of failed sealants (Line Item #1 2/#1 7) and shotblast cleaning & sealing the floor slabs
with water repellant sealer (Line Item #1 9) will go a long way to protect the shear connectors from
future corrosion damage.

CRACKING, SPALLING, AND DEBONDING AT POUR
STRIPS

OBSERVATIONS:

Many of the OP pour strips are suffering deterioration,
including cracking, debonding of the pour strip from the
underlying precast girder/double tee slab, spalling and
scaling. The pour strips tie the individual precast
structural elements together while providing a suitable
driving surface.

RECOMMENDATIONS:

We recommend patch repairs and/or removal and replacement of the deteriorated sections of pour
strips (Line Item #5), with provisions for new control joints above the precast beam-tee/tee-tee joints.
Cracks at locations of sound concrete should be routed and sealed. The girder pour strips at turning
bays should be shot blast cleaned and protected with a traffic hearing waterproofing membrane (Line
Item #1 6) to reduce the rate of scaling and structural deterioration. All other pour strips should he
protected with a water repellant surfa(;e sealer at the less deteriorated and less vulnerable locations.
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OVERHEAD SPALL AT FLOOR SLAB SOF FIT

OBSERVATIONS:

A k’w is( )laled locations of )verliead spa I Is were
observed at the floor slab soflits, due to moisture seeping
throinli the slab and causing corrosion of the embedded
reinforcing steel. The locations we identified in the field
are generally under the locations of CIP pour strips and
at areas of corroding slab shear connectors.

RECOMMENDATIONS:

Provide overhead patch repairs (Line Item #6) of the floor slab soffits, etc. at the locations of
overhead spalls/delarninations. Patch repairs will include removing and replacing the loose concrete,
cleaning and painting corroded, embedded steel reinforcement and providing new hooked anchors
for additional bond capacity of the patch.

AGED AND DEBONDED TEE JOINT SEALANT

OBSERVATIONS:

All of the parking garage tee-tee joint sealants are near
the end of their useful service life. Ihe sealants are
beginning to dehond and leak, especially at the locations
of the tee-tee shear connectors. Leakage through the slab
causes the embedded connectors to corrode, and leads
to corrosion related spalling of the structural double tee.
Leakage is also a nuisance to garage patrons.

RECOMMENDATIONS:

We recommend complete replacement of all of the floor slab sealants throughout the garage (Line
Item #1 2/#1 7). This can be done on a scheduled basis over a few years to reduce annual budget
impacts if needed.

THRU SLAB LEAKAGE ALONG TEE JOINTS

OBSERVATIONS:

We observed leakage at the tee-tee joints due to failed
slab sealants. Leakage through the slab causes the
embedded connectors to corrode, and further
deterioration of the concrete tee flange edges.

RECOMMENDATIONS:

We recommend removal and replacement of the floor
slab sealants (Line Item #1 2/#1 7). It should be noted

471 5. Broad SD
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FLOOR SlAB CRACKS

0 KS F RVATI ( ) NS:

Numerous Iloor slab cracks were identified along the pretopped floor
slal)s. Many of the cracks have been previously repaired using an
epoxy filler; however, some cracks were open and unprotected. Slab
cracks are conduits for water seepage into the slab, which can lead to
corrosion of reinforcing steel and subsequent concrete delaminations
and spalls.

RECOMMENDATIONS:

\‘Ve recomniiiemid routing and sealing the floor slab cracks with caulk
sealant (Line Item #1 3) to prevent the ingress of moisture into the
cracks.

CRACKED AND DEBONDED POUR STRIPS AT
PRECAST STAIRS

OBSERVATIONS:

Nearly all of the pour strips at the precast stairs have
cracked, debonded and spalleci. Some additional spalls
were identified around the pour strips due to water
seepage around the perimeter of the pour strip. The
spalls and debonded concrete indicate underlying steel
connections may be corroding. The steel connections are
connect the individual sections of the precast stairs & landings together.

RECOMMENDATIONS:

The dehondecl and cracked pour strips should be removed and replaced (Line Item #8). Once the
concrete has been removed and the underlying steel connections are exposed, the steel should be
protected with a rust inhibitive coating. In order to prevent future damage, we recommend the pour
strips are coated with a pedestrian grade waterproofing membrane.

LEAKAGE INTO STAIR

OBSERVATIONS:

We observed some water ingress into the stair. Generally this was a nuisance issue at this time,
however some corrosion of the metal railings and some instance of minor spalls appear to possibly be
caused by the moisture ingress. The leakage could eventually lead to structural spalls and
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that the sealant replacement at the roof level will require replacement of traffic bearing membrane
along the tee joints to maintain membrane continuity, as it will be damaged during the sealant
rel)la(:emne(1I process.

important structural elements as they

O&S Associates. CcnsuItirg Engneers 41 5 Broad Street,
t.E YORK • NEN JERSEY • PHtLADELPHI

S4469-19S ,sa000ciates corn

GTON D.C • JlE WA



cS
I,
Sin it Iii ii Li iIill( ii’

i itisi Ii iin iii_iiti ‘ii

Resliiriticei iiiijiieii.

AS S ( ) ( All S ()&S Asso(iates, Ifl(

(lelaIiiiilaII()I1S ol the preCast stairs, eli.

RE(OMMEN 1)ATIONS:

We re(onhlnend Ilial new, SLlI)l)leineIlIaI drains be
provided in Iront of the stair tower doors IC) (oiled I lie
waler and prevent seepage mb the slair tower (I lie
Lent #21). II should be noted that some (Irailis have

already been installed in front of some of the stair tower
doors.

LEAKAGE AT DRAINS

OBSERVATIONS:

Supplemental (assumed) drains in front of some of ilie
stair doors were observed to be leaking. The leakage
appear to be o(:(:urring between the drain and the slab,
and not the drain itself. Concrete deterioration along the
perimeter of the drains were observed.

RECOMMENI)ATIONS:

We recommend routing and sealing the perimeter of the
floor drain (tine Item #23). If this does not have the
effect of repairing the leak, the drain may need to be
removed and reset.
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CORROSION AT STAIR RAILING

OBSERVATIONS:

Corrosion damage at several of the stair railing supports
was observed. This is unsightly and allowed to progress,
will eventually fail the railing support.

RECOMMENDATIONS:

We recommend cleaning the railing free of corrosion
damage and painting the corroded sections of the railing
with protective rust inhibitive paints (Line Item #22).
The rest of the railing appear to be generally in good
conditions, and comprehensive repainting of all railing is
not needed at this time.

‘4,
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We recommend that the spalled and cracked bricks be replaced (Line Item #7), and the façade be
protected with a water repellant sealer (Line Item #14 & #1 8). A masonry sealer will reduce the
amount of water absorption and reduce the rate of future deterioration of the masonry wall. If
desired, a short term solution of removal of the spalled brick faces can be performed to mitigate the
falling hazard if immediate funds are not available for the replacement of the deteriorated brick.

CRACKED STONE PANEL FACADE

08SF RVAT I ( )NS:

Several of the stone blocks located along the front
elevation of the façade have cracked. The cracked stones
allow water to seep into the façade causing further
deterioration of the wall.

RECOMMENDATIONS:

The cracked stones should be removed and replaced
(Line Item #10), followed by protection with a water
repellant surface sealer (Line Item #14). If a lower cost
option would be desired, the cracks could be routed and sealed with a new polyurethane sealant;
however this option is generally considered unsightly and is not recommended.

cs
ASSO( Ails

CRACKED AND SPALLED BRICK AT FAADF

OBSERVAT I ( ) NS:

Fa:e brick masonry has (:racked and spalled throughout
the first and second floor Iaçacle of the parking garage.
I lie spalled lace of the brick is a potential falling hazard
and the (laInak(’d bricks allow water to penetrate the
façade and exa(:erbate the rate of deterioration of the
façade. It should be noted that the majority of the
deteriorated fa:e brick is located at the 1 ‘ and 2d floor
façade.

RECOMMENDATIONS:

O&S Associates. cc. ConsclErg Engrners 47t E. Broad Street, Suite 910, Columbus, Ohio 43215 614.469.i
NEVo YORK • NEW JERSEY • PHILADELPHIA • COLUMBUS • WASHINGTON, D.C.
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CRACKED AND DEBONDED FACADE SEA[ANTS

OBSERVATIONS:

All of the faca(le sealants have lailerl at this lime. F ailed sealanis are a
direct a(:cess point for water to peneirale the façade, (:ahlsing (lalnage

to structural connect oiis, and possible deterioration of interior
finishes iii occtl1)ie(l spa es.

RECOMMENI)ATIONS:

The façade sealants require comprehensive replacement at this time

(Line Item #15).

STAINED STONE PANEl FACADE

OBSERVATIONS:

Staining due to dirt, grime, water and organic growth
was observed at the stone façade. Primarily at ledges and
reliefs where water can he retained. The condition is
unsightly, and indicated saturation of the stone, which
may cause deterioration over time.

RECOMMENDATIONS:

The stone should he powerwash cleaned with a proper IF

______

stone cleaner to remove as much of the existing staining as possible (Line Item #14). The stone
should then be sealed with a water repellant sealer to protect the stone and also reduce the rate of
future staining. It should be noted that cleaning of stone is partly a trial and error process and that
some of the staining is likely set-in” and will not be able to he removed without complete removal
of the stone.

CRACKED AND DEBONDED MORTAR JOINTS

OBSE RVATI ONS:

Several cracked and debonded mortar joints were observed at both
the brick and stone façades. Cracked and clebonded mortar joints are
a main source of water entry into the building walls and also is a
weakening of the overall strength of the façade.

RECOMMENDATIONS:

We recommend repointing the cracked and deter iotated mortar
joints using a properly engineered mortar mix (Line Item #9/#1 1).

After the mortar joints are repointeci, the façade should be sealed
and protected with a water repellant surface sealer (Line Item #14 &

085 Associ, , Inc. Cs,sGting Enginees 471 E. Broad Street Suite 910 CoIumbuo. Oho 432 5 614-462-1988 w.s usdoassociates.com
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#1 .t), which will protect the mortar joints and reduce the rate of future deterioration.

CRACKED AND DEBONDED SEALANT AT SIDEWALK

OBSERVATIONS:

Caulk sealants at the joint between the sidewalks and the
garage façade have failed. The open joints allow water to
penetrate causing deterioration of the brick masonry,
and concrete sidewalk and potentially the foundations.

RECOMMEN F)ATIONS:

We recommend replacement of the sidewalk joint
sealants (Line Item #1 5).

DETERIORATED AND SPALLED NOSING AT
EXPANSION JOINT SEAL

OBSERVATIONS:

The nosing along the expansion joint between the slab-
on-grade and supported floor slabs has cracked and
spalled. This condition is likely allowing leakage through
the seal, which may lead to structural deterioration along
the joint.

RECOMMENDATIONS:

We recommend removal and replacement of the nosing compound (Line Item #20). Once the
nosing has been removed, the seal can be inspected and may be determined that it also needs to be
replaced.

fr . .

S
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In summary, we retommeini a ( u )Ii)l)r(’liensiv(’ parking g,Irage repair and preventive Ilklintenance

10g1a111 l)(’ iIitf)l(’IiteI)I(’(l at this time, 11w repair )rogr11t1 will l)(’ (lesigfle(l to repair the observed

deterioration and provide the recoliilnende(l )reVeIltiVC IiiaiIFleFldrlce arid waterproofing items to

extend the life of the parking garage. On the lollowing pages is our re(:onnlnerided repair program for

restoration of the’ garage. Also iflclude(I is our recommended 201 7, Phase 1 repair project that was

developed ahead ol this report and sent under Se[)ardte cover. II has been provided here br

relerence and coIlveIlielI(:e. Future phases can be developed at request, based on the attached
comprehensive program. The comprehensive, prioritized recommended repair program for all work

still includes the work that is proposed for the 201 7 repair phase.

We hope that the above is suliic:iently responsive to your needs. Please do not hesitate to contact us

if you need further information or assistance.

Very Truly Yours,

O&S ASSOOATES, INC.

PTiHip Haley

Project Manager

2

O&S Associates Inc Consulting Engneers 471 5 Broad Street. Suite 910 Coumbus Ohio 43215 014-4591908 wwwoandsassociates.com
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$10,500

$75000 1 - Important

$19,000 1 - Important

$9,000 1 - Important

RECOMMENDED REPAIR PROGRAM
PRIORITIZED, RECOMMENDED REPAIR & PREVENTIVE MAINTENANCE PROGRAM &
BUDGET COST ESTIMATE
NORTH SHORE PARKING GARAGE
SPORTS & EXHIBITION AUTHORITY OF PITTSBURGH AND ALLEGEHNY COUNTY
August 7, 2017

No. DESCRIPTION EST PRIORITY

1 Mobilization & Demobilization

3 General Conditions, Permits

Subtotal General Conditions

2 Work Access (Swingstage, Scaffolding, Hydraulic Lifts), Temporary Protection, Etc. $75,000)

$35,OC

$125,000

$1 5,0O0

Partial depth patch repair at floor slab spalls, primarily at locations of tee-tee shear
connectors 1 - Important4

Replacement of selected debonded, spalled and heavily scaled sections of the CIP pour -
strips

6 Overhead patch repairs at the floor slab sotfits, etc.

Remove spalled/loose material from the face of bricks at the first & second floors.
Existing Brick to remain

Replace spalled & debonded pour strips at the precast stairs, including patch repairs of
8 the precast stairs adjacent to the pour strips. Clean and paint embedded steel

connections, etc.

9A
Repoint selected and cracked mortar joints at the first & second floors - Stone Façade
(LF unit price)

9B
Repoint selected and cracked mortar joints at the first & second floors - Brick Façade
(SF unit Price)

10 Remove and replace cracked stone blocks at the first & second level of the garage

11 Remove and replace cracked & spalled face bricks at the first & second floors

12
Repoint selected mortar joints, replace selected cracked bricks at the stair towers and
column screen walls at the upper floors of the garage (Level 3 through 8) (Allowance)

Subtotal Structural & Façade Repairs

CONTINUED ON NEXT PAGE.

I Important$1 6,500

$30,000 1 - Important

$10,000 1 - Important

$26,500t 2 - Short Term

$55,000 2 - Short Term

$75,000 3 - Programmed

$326,500

O&S Associates Inc. crouIting Eronuers 1 E. Broad Street Suite 910 Co!jmbus Ohio 43215 614-40-1988 www oandsassociales corn
NEW YORK • NEW JERSEY • PHILADELPHIA • COLLMBS • WASHINGTON. D.C • CHENNAI. INDIA
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RECOMMENDED REPAIR PROGRAM (CONT.)

CONTINUED FROM PREVIOuS PAGE.

PRIORITIZED, RECOMMENDED REPAIR & PREVENTIVE MAINTENANCE PROGRAM &
BUDGET COST ESTIMATE (CONT.)

‘NORTH SHORE PARKING GARAGE

SPORTS & EXHIBITION AUTHORITY OF PITTSBURGH AND ALLEGEHNY COUNTY
August 7, 2017

1 - Important

1 - Important

1 - Important

$127,500 2 - Short Term

$48,000) 2 - Short Term

$440,000 2 - Short Term

$90,000 3 - Programmed

$3750001 3 - Programmed

$1, 163,00C

$3,000 1 - Important

$12,500 2 - Short Term

Short Term

$10,000

$31,500

$1,646,000

$66,000

$45,000

$1,757,000

Priority Legend:
Priority 1 - Important : Work recommended within 1 year

Priority 2 - Short Term : Work recommended within 1-3 years

Priority 3 - Programmed Work recommended within 3-5 years $624,000

PREVENTIVE MAINTENANCE AND RECOMMENDED WATERPROOFING

$1 5,00C

$1 2,00C

$555001

Remove and Replace Tee-Tee joint sealants at leaking tee-tee joints. Provide now

13 waterproofing membrane strips over the replaced sealant at locations of existing

‘waterproofing membrane

14 :,Rout & Seal selected floor slab cracks

15
Powerwash and seal tirst & second floor façade with water repellant sealer. Provide

heavy duty powerwash with cleaner at stone façade

16 Replace façade sealants

17 Provide traffic bearing waterproofing membrane over the pour strips at the turning bays

18 Remove and replace all floor slab sealant, including all tee-tee joints & pour strip joints

19
Powerwash and seal masonry façade at the upper floors of the garage (Level 3 through

8) with water repellant sealer

20
Shotblasf and seal Level 2 to Level 7 supported floor slabs with water repellant surface

sealer

Subtotal Preventive Maintenance And Recommended Waterproofing

DRAINAGE, MISCELLANEOUS - -

21 Replace cracked nosing at the expansion joint seal

22 Supplemental floor drains at areas of leakage into stairs

23 Touch up painting of corroded stair railings

24 Rout and seal perimeter of leaking drains, replace drains as needed (Allowance)

Subtotal Drainage, Miscellaneous

SUB-TOTAL ESTIMATED CONSTRUCTION COSTS

a) Engineerlng Design, Repair Drawings & Specifications

________

b
Estimated Contract Administration & Technical Supervision, including

Site Visits

______________

—,-.*-- —--

2-Short Term

GRAND TOTAL ESTIMATED CONSTRUCTION COSTS

$295,000

$838,000
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