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EXECUTIVE SUMMARY

The free standing garage at 200 Park Place, a post-tensioned slab structure designed in 1985, has been
analyzed for adequacy to carry proper gravity loads. BVH has also offered an opinion regarding the use of
traffic bearing membrane on the top surface of the slab. It should be noted that no actual testing of the
concrete or reinforcing verification was made.

The structure was designed for gravity loads, as required by the 1978 Connecticut Basic Building Code.
Current codes require parking structures to be designed for 50 PSF for intermediate floors and 70 PSF for
roof level, which is the same Code requirements of 1985.

The structural analysis of the garage, revealed that the slab and beams are designed adequately and there is
no danger of failure of the structure. The analysis is based on the Construction Documents signed and
sealed by the Structural Engineer of record.

Inspection of existing joint sealant material in routed slab cracks revealed successful performance to resist
moisture intrusion.

We do not recommend the use of a traffic bearing membrane since there are problems with UV exposure,
cleanliness and security as a result of lower footcandles, associated with darker membrances.

In short, the structure as designed, is expected to serve it’s life expectancy with proper maintenance.
STRUCTURAL SYSTEM

The 200 park place garage, also referred to as Xerox Center Parking Structure, was originally designed by
the office of Lev Zetlin Associates, New York, Structural Engineer of the record, and issued for bid on
May 1, 1985. Drawings used for our analysis were signed and sealed by Mr. Charles Thornton, P.E. and
are adequate for obtaining a building permit and also construction purposes.

The garage consists of 6 stories (Ground, 2, 3, 4, 5 and roof levels). It is designed as a one- way post-
tensioned slab construction, supported by cast in place concrete beams and columns. The structure is
supported.by spread footings.

200 Park Place
West Parking Structure
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°
° o
L ° L]
e 8 @
L @ L @ (]
2 o o
e o

° . ° Engineers, Inc.

The post-tensioning strands consist of 1/2” diameter, 270 ksi, 7-wire, low-relaxation strands, with a
minimum yield point of 243 ksi. Concrete slab was designed to reach a minimum compressive strength of
5000 psi in 28 days. The number of strands in each strip is calculated by dividing strip effective force
shown on Construction Documents by the final effective force in strands after all losses. The slab is
supported by cast-in-place concrete beams supported by the interior columns and cantilevers 15 feet over
exterior columns. Distance between interior and exterior columns are 45 feet. Concrete strength for
beams and columns were also required to reach a minimum compressive strength of 5000 psi in 28 days.

ASSUMPTIONS AND AVAILABLE INFORMATION

The structural system information stated is based on Construction Documents dated May 1, 1985.
Drawings used are part of the set that include structural documents for the tower, the garage below and
also the post-tensioned garage referred to in this report. Drawings pertaining the post-tensioned garage are
following: '

Plan Description Latest Date
E2 Foundation Plan 08-19-85
S2 Parking Level 2 09-04-85
S4 Parking Levels 3, 4 and 5 11-07-85
S8 Roof Level Parking Framing Plan 11-07-85
S21  Typical Post-tensioned Slab Detail 11-07-85
S22 Section and Details 11-26-85

200 Park Place
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OBSERVATIONS

We have observed and concluded the following:

The garage was designed for current gravity loads as required by the latest Connecticut Building Code.
At the time the garage was designed and constructed, there were no seismic requirements.

The post-tensioned slab, designed as a one-way slab, is adequate to support dead and superimposed
live loads.

There is no sign of concrete spalling or corrosion of reinforcement observed.

Tensioning strands were specified to be individually coated with rust inhibiting grease and encased in
plastic sheathing as per Construction Documents. This should minimize risk of corrosion in strands.

Existing slab cracks are routed and filled with joint sealant are performing successfully to prevent
moisture intrusion to reinforcing and leaching mineral deposits onto vehicles parked below.

The cantilevered beams supporting the slab are designed to provide adequate support for the one-way
slab.

There is no danger of structural failure at this point and the garage should serve its’ life expectancy, if
proper maintenance procedures are followed.

Our observations of post-tensioned garage were made during a recent rainstorm. Observations included a
check of the effectiveness of the joint sealant installed in routed out cracks. Field observations revealed
that joint sealant material installed in the Spring of 1992 are effective and perform well in resisting water
intrusion. Observations of the slab underside did not reveal any active water leakage through the sealed
joints. '

200 Park Place
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TRAFFIC BEARING MEMBRANE

Installation of a traffic bearing membrane on the post-tensioned garage parking deck is not recommended
for the following reason:

The number of cracks in the slab is minimized as a result of post-tension design.

All cracks are found to be sealed with a joint sealant material that effectively prevents moisture and

~water penetration through the cracks. This helps eliminate concerns of concrete stain to automobile

finishes parked below and also reinforcing corrosion.

Specified slab post-tensioning strands are encased in plastic sheathing to prevent corrosion. Should
the joint sealant installed in the routed cracks fail, the sheathing should protect post-tensioning strands
from corrosion.

Traffic bearing membrane would be subject to UV radiation on top parking deck and at the perimeter
on all other floors. The most popular traffic membrane has showed to have significant durability
problems when subjected to UV exposure.

Unless traffic membrane material is installed in black color, it will show staining from automobile oil
leakage. Dark colors reduce effectiveness of existing garage lighting system, which could result in
either relighting expenses or reduced security.

Traffic membrane solution are normally considered for application on cast-in-place, conventionally
reinforced concrete. The post-tensioned slabs are very effective in resisting cracks, therefore
membrances are not a design solution.

If a traffic membrane system is installed, the top surface will require sand blasting. This procedure
will destroy the effectiveness of the joint sealant material presently installed in existing cracks.

200 Park Place
West Parking Structure
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POSSIBLE CAUSE OF CRACK PRESENCE

Although the post-tensioned slab is designed as a one-way slab to be supported by the cantilevered beams,
the aspect ratio of the slabs outside exterior columns (ratio of slab width to slab span) is approximately
0.75. Realizing that structures follow their nature and load travels through the least resistant path, this slab
has tried to act as a two-way slab and load travel to be in the shorter direction.

In order for the load to travel in shorter direction, there needs to be a support along the exterior column
line. The strip along the exterior column line is inherently stiffer and is providing more bending resistance
along the column line, however, is still very weak in torsion. The torsional resistance of this column strip
is the element that provides the support for exterior slab. Since the torsional resistance provided by the
column strip is not adequate, the slab has cracked, and has no choice but to perform as a one-way slab (the
original design intent). The cracks could have been minimized, should there have been added reinforcing
perpendicular to strands on top of column strip, and the concrete slab designed as a two-way slab, to allow
for natural behavior of the structure.

CONCLUSION

The structure is designed and meets current building code load carrying requirements. Our analysis
concludes that the structure is not in danger of failure. The routed joints have performed well since they
have been sealed in the Spring of 1992. Our walk-through of the structure did not show any new cracks
since repairs were done. The structure is stabilized and the repairs are performing well. With periodic
maintenance the structure should last expected service life. We recommend yearly observation and
inspection to be performed by a professional engineer experienced with parking garage structures in order
to maximize the structures life. The repairs as they stand today should be performing well for the next
four (4) years. Rerouting and resealing of the joints are to be expected on nine to ten (9-10) year
frequency. Annual inspections would reveal isolated repairs and maintenance to be made for particular
areas.

200 Park Place
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1D: BVH ENGINEERS INC.
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* #*

* STAAD-I ¥

* Revision 19.0 *

* Proprietary Program of *

* RESEARCH ENGINEERS, Inc. *
* Date= AUG 24, 19924 *

* Time= 19:15:55b *

* USER ID: BVH ENGINEERS INC. *

FEREERREYREEFTEEEIEIEEE R EEEEEE R E LR RS LR R A R S A LE AR R EERE S

. STAAD PLANE N-S REINF. CONCRETE FRAME XEROXBM
. * FILE NAME C:\LER\XEROXBM

. UNIT KIP FT

. JOINT COORDINATES

1 0.0 0.0

2 0.0 45

3 00 9.0

4 45.0 0.0

5 45.0 45

.6 450 9.0

7 574 45

*

MEMBER INCIDENCES

11 2;2 2 3;3 45;4 5 6;565 256
6 5 7

UNIT INCHES

MEMBER PROPERTIES

12 PRISM YD 36.0 2D 18.0
34 PRISMYD48.0ZD 12.0
.56 PRISM YD 30.0 ZD 30.0

*

*

CONSTANTS
. E4030.0 ALL




27.
28.
29.

0. SUPPORTS

31.

32.

33.

34.

35.

36.

37.

38.

39.

40,

41,

42,

DEN 0.000283 ALL
BETA 90.0 MEM 1 2

*

1346FIX

*

UNIT FEET

LOADING 1

JOINT LOAD

7 FY-11.8

LOADING 2

MEMBER LOAD

56 UNlY -5.24

LOAD COMBINATION 3
i1 21

P4 \o




N-S REINF. CONCRETE FRAME XEROXBM - PAGENO. 2
* FILE NAME C:ALER\XEROXBM ID: BVH ENGINEERS INC.
43.*

¢ 1. UNIT INCH

45, %

46. PDELTA ANALYSIS

PROBLEM STATISTICS

NUMBER OF JOINTS/MEMBER + ELEMENTS/SUPPORTS = 7/ 6/ 4
ORIGINAL/FINAL BAND-WIDTH = 3/ 3

TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM =
SIZE OF STIFFNESS MATRIX = 54 DOUBLE PREC. WORDS

REQUIRED DISK SPACE = 12.01 MB, TOTAL EXMEM = 4.80 MB

+ + PROCESSING ELEMENT STIFFNESS MATRIX. 19:16:565
+ + PROCESSING GLOBAL STIFFNESS MATRIX. 19:15:5656
+ + PROCESSING TRIANGULAR FACTORIZATION. 19:156:56
o CALCULATING JOINT DISPLACEMENTS. 19:15:56
. + ADJUSTING DISPLACEMENTS 19:156:56
+ + CALCULATING MEMBER FORCES. 19:15:66

47. PRINT MEM PROP ALL

ra-




e,

N-S REINF. CONCRETE FRAME XEROXBM -- PAGE NO. 3
* FILE NAME CALER\XEROXBM ID: BVH ENGINEERS INC.

£MBER PROPERTIES. UNIT - INCH

MEMB PROFILE AX/ 1Z/ Y/ X/
AY AZ SZ SY

1 PRISMATIC 648.00 69984.00 17496.00 47823.57
648.00 648.00 3888.00- 1944.00

2 PRISMATIC 648.00 69984.00 17496.00 47823.57
648.00 648.00 3888.00 1944.00

3 PRISMATIC 576.00 110532.00 6912.00 23270.63
576700 576.00 4608.00 1152.00

4 PRISMATIC . b76.00 110592.00 6912.00 23270.63
576.00 b76.00 4608.00 1152.00

5 PRISMATIC 900.00 67500.00 67500.00 83009.00
800.00 900.00 4500.00 4500.00

6 PRISMATIC 900.00 67500.00 67500.00 99009.00

900.00 900.00 4500.00 4500.00

*exrersrxses END OF DATA FROM INTERNAL STORAGE **®*=*vexrus

48. PRINT MEM INFO ALL

PG o




N-S REINF. CONCRETE FRAME XEROXBM - PAGE NO.

4

* FILE NAME CALERAXEROXBM ID: BVH ENGINEERS INC.

18
" MEMBER INFORMATION

MEMBER START END LENGTH  BETA
JOINT  JOINT {INCH) {DEG) RELEASES

—_

54.000 390.00
54.000 90.00
54.000 0.00
54.000 0.00
540.000 0.00
148.800 0.00

[op & BN 7% B S
(o2 S T & B
N o g WwN

svsrexsxesxs END OF DATA FROM INTERNAL STORAGE ****#xxwxvxx

(1

* 49. DRAW
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N-S REINF. CONCRETE FRAME XEROXBM
* FILE NAME C:\LER\XEROXBM

50.
51.

ha.
53.
54.
55.
56.
57.
8.
59.

LOADING LIST 3
START CONCRETE DESIGN

CODE ACI

FC 5

CLT 3.0

CLB 1.5

CLS 1.5

TRACK 1.0
TRACK 2.0
DESIGN BEAM 5 6

paes
-- PAGE NO. 6
ID: BVH ENGINEERS INC,.
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N—-S5 REINF. CONCRETE FRAME XEROXBM —-— PAGE NO. 7
*# FILE NAME C:\LER\XEROXBM ID: BVH ENGINEERS INC.
BEAM N O. 5 DESIGN RESULTS -~ FLEXURE
LEN - 45.00F?. FY - 60000, FC - 5000. SIZE - 30.00 X 30.00 INCHES
LEVEL HEIGHT BAR INFO FROM TO ANCHOR
FT. IN. FT. IN. FT. IN. STA END
1 0 + 2-3/8 13-NUM.5 8 + 0-5/8 38 +16-0/0 NO NO
CRITICAL POS MOMENT= 488.58 KIP-FT AT 22.50 FT, LOAD 3

REQD STEEL= 4.03 IN2, ROW=0.0049, ROWMX=0.0252 ROWMN=0.0033
MAX/MIN/ACTUAL BAR SPACING= 15.00/ 1.63/ 2.11 INCH
BASIC/REQD. DEVELOPMENT LENGTH = 10.52/ 15.91 INCH

2 2 + 1-7/8 15-NUM. 6 0 + 0-0/0 14 + 5-7/8 YES NO
CRITICAL NEG MOMENT= 732.82 KIP-FT AT 0.00 FT, LOAD 3
REQD STEEL= 6.59 IN2, ROW=0.0085, ROWMX=0.0252 ROWMN=0.0033
MAX/MIN/ACTUAL BAR SPACING= 15.00/ 1.75/ 1.80 INCH
BASIC/REQD. DEVELOPMENT LENGTH = 14.93/ 38.83 INCH

3 2 4+ 1-1/2 4-NUM. 14 27 + 9-3/4 45 + 0-0/0 NO  YES
CRITICAL NEG MOMENT= 942.76 KIP-FT AT 45.00 FT, LOAD 3
REQD STEEL= 8.97 IN2, ROW=0.0115, ROWMX=0.0252 ROWMN=0.0033
MAX/MIN/ACTUAL BAR SPACING= 15.00/ 3.39/ 8.10 INCH
BASIC/REQD. DEVELOPMENT LENGTH = 72.12/ 93.76 INCH

REQUIRED REINF. STEEL SUMMARY :

SECTION REINF STEEL(+VE/-VE) MOMENTS (+VE/-VE) LOAD (+VE/-VE)
(FEET) (SQ. INCH) (KIP-FEET)

0.00 0.000/ 6.684 0.00/ 732.82 o/ 3

3.75 0.000/ 3.040 ., 0.00/ 345.04 o/ 3

7.50 0.000/ 0.266 0.00/ 30.94 o/ 3
11.25 1.722/ 0.000 209.47/ 0.00 3/ 0
15.00 3.131/ 0.000 376.20/ 0.00 3/ 0
18.75 3.933/ 0.000 469.23/ 0.00 3/ 0
22.50 4.101/ 0.000 488.58/ 0.00 3/ 0
26.25 3.630/ 0.000 434,24/ 0.00 3/ 0
30.00 2.535/ 0.000 306.22/ 0.00 3/ 0
33.75 0.853/ 0.000 104,50/ 0.00 3/ 0
37.50 0.000/ 1.484 0.00/ 170.90 o/ 3
41.25 0.000/ 4.651 0.00/ 519.99 o/ 3
45.00 0.000/ 8.776 0.00/ '942.76 of 3




Pe.

N-5 REINF. CONCRETE FRAME XEROXBM -—- PAGE NO. 8
* FILE NAME C:\LER\XEROXBM ID: BVH ENGINEERS INC.
BEAM N O. 5 DESIGN RESULTS - SHEAR
AT START SUPPORT - Vu= 101.88 KIP Vc= 110.31 KIP Vs= 9.55 KIP
PROVIDE NUM. 4 BARS AT 13.0 IN. C/C FOR 158. IN.
AT END SUPPORT - Vu= 111.21 KIP Vc= 110.31 KIP Vs= 20.53 KIP

PROVIDE NUM. 4 BARS AT 13.0 IN. C/C FOR 158. IN.

540.X

% 0000000000000

# 000000000000

sy,

BEAM N O. 6 DESIGN RESULTS - FLEXURE
LEN - 12.40FT. FY - 60000. FC - 5000. SIZE - 30.00 X 30.00 INCHES
LEVEL HEIGHT BAR INFO FROM TO ANCHOR
FT. IN. FT. IN. FT. IN. . STA END
1 2 + 1-3/4 5-NUM.9 0 + 0-0/0 12 + 4-7/8 YES YES
~ CRITICAL NEG MOMENT=  550.41 KIP-FT AT 0.00 FT, LOAD 3

REQD STEEL= 4.94 IN2, ROW=0.0063, ROWMX=0.0252 ROWMN=0.0033
MAX/MIN/ACTUAL BAR SPACING= 15.00/ 2.26/ 6.22 INCH
BASTC/REQD. DEVELOPMENT LENGTH = 33.94/ 44.12 INCH

SECTION REINF STEEL(+VE/-VE) MOMENTS (+VE/ -VE) LOAD (+VE/ -VE)
(FEET) (SQ. INCH) (KIP-FEET)
0.00 0.000/ 4.937 0.00/ 550.41 o/ 3
1.03 . 0.000/ 4.221 0.00/ 473.77 of 3
2.07 0.000/ 3.566" 0.00/ 402.72 o/ 3
3.10 0.000/ 2.970 0.00/ 337.27 0o/ 3




