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EXECUTIVE SUMMARY

The goal of this report is to study and evaluate different floor systems that could possibly yield
a more efficient building design for 35 West 21" Street, and compare these systems to the
existing floor. Four floor systems including the existing were analyzed for gravity loads to
determine the feasibility of each one. The cost of each different floor structure was also taken
into account to determine economic feasibility.

The existing structure is a two way flat plate concrete system reinforced with mild steel of yield
stress 60,000 psi. The first alternative solution analyzed was a two way flat plat post tensioned
concrete floor. The second alternative considered was a composite concrete slab with wide
flange steel beams and girders. Lastly, a system of precast hollow core plank on steel girders
was evaluated. This report contains discussions that compare each of the floor systems to the
existing two way flat plate concrete floor, as well as images and calculations to verify the
information argued in this report.

After a careful and detailed analysis was completed of all the floor systems, it was determined
that a post tensioned flat plate two way slab is the most practicable replacement for the two
way flat plate mild steel reinforced floor of the existing structure. To achieve this, however, the
columns must be realigned to form a regular column grid. This will ultimately affect the plan of
the building; therefore, the architecture will have to be rearranged as well. The composite
steel beam and slab system failed to be reasonable since the very small W shapes were able to
carry the gravity loads, there was not much difference between construction loads and
serviceability loads, and the depth of the ceiling cavity increased. For the precast plank system,
a deeper ceiling cavity is inevitably true due to the fact that steel beams need to transfer the
plank forces into columns. A reduction of the slab thickness as well as ceiling cavity depth could
change the building significantly. It was found that by introducing individual HVAC units for
every apartment, the need for a ceiling cavity is eradicated because there will not be a central
HVAC system. By decreasing the slab thickness and removing the ceiling cavity, there exists the
potential for adding another floor, but still staying within building height limitations. This
Concept will be analyzed in further detail in later reports.
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INTRODUCTION

35 West 21% Street is shaped by the surrounding buildings and its site. With adjacent 4-12 story
buildings, the plan takes on a T-shape to maximize the footprint. The stem of the T-shape is an
eight story residential tower facing the north, while the top of the T-shape is a fifteen story
residential tower facing the south with retail space at grade. Over 162,000 sq. feet of
residential and retail space are provided.

35 West 21% Street is located in the Flatiron District within the Ladies’ Mile Historic District.

The area is zoned as C6-4A which allows for commercial, light manufacturing, and residential
construction. The predominant historical requirements of Ladies’ Mile consist of street walls a
minimum of 60 feet tall that are in character with the surrounding area. Therefore, the building
is has a classic stone facade with infill glass windows.

The columns of superstructure are continuous from the foundation to the top of the building
with no transfers throughout the building. The columns are arranged in a semi regular pattern
where most bays are rectangular in plan. The arrangement of columns allows for open
residential and retail floor plans while a two way flat plate concrete floor system allows for 8’
high ceilings while maintaining a typical 9’-8” floor to floor height. The top residential units
have large personal balconies which overlook the surrounding city and allow for a spacious
outdoor room in crowded New York City.
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STRUCTURAL SYSTEMS OVERVIEW

Floor System

35 West 21% Street is a typical reinforced concrete residential structure. The floor system is a
two way flat plate slab without drop panels or beams. Typical residential floors are 8 inches
thick with typical reinforcement of #5 deformed bars at 12 inches on center bottom bars (each
way) and #5 deformed bars at 12 inches on center Middle Strip top bars. Column Strip top bars
vary according to span lengths which range from 13’ to 18’. In areas of high shear, slab
supports also have stud rails to help prevent punch through shear. Typical columns are gravity
only, and run the entire height of the building without transfers. On the fifteenth floor,
columns lining the exterior balconies are transferred to the 14” slab and then transferred to
nearby columns that go down to the foundations. Typical columns are 16”x18” with 8-#7
longitudinal bars and #3 ties at 12 inches on center. Minimum concrete compressive strength
is 5 ksi for slabs above ground, and 5.95 ksi for columns. The slab also provides a two hour fire
rating.

Basement

The basement floor is a slab on grade reinforced with 6” WWF 6x6 — W2.0xW2.0. Typical slab
on grade thickness is 6”.

Roof system

The roof slab is 12 inches thick with typical reinforcing like that on all the residential floors.
Cooling towers sit on dunnage that consists of 16”x16” concrete piers and galvanized W10x33
steel beams. The remaining mechanical equipment including elevator machines are housed in
the bulkhead which consists of shear wall 16 and three transfer columns. Shear The concrete
piers and columns are transferred through the 12” slab and into columns below that continue
to the foundation.
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Lateral System

The lateral system of 35 West 21°' Street is comprised of shear walls in both the North-South
and East-West directions of the building. The two towers of the building are built integrally
with each other through the two way slab on the basement, ground and second floor.
However, at the second floor, the 15 story south tower steps back to allow for an outdoor
courtyard, thus breaking the connection between the two towers. Because the connection of
the two towers only exists on the first two floors, the towers’ lateral systems were designed
separately from each other. The assumption that the two buildings act separately and thus do
not transfer any torsional moment between the two lateral systems will be investigated more
closely in following technical reports. As for this technical report, it is assumed that the two
buildings act separately. Typical shear walls are 1’-0” wide and longitudinal reinforcement
ranges from #10 at 12” on center at the base of the shear walls to #4 at 12” on center at the top
of the building. Horizontal shear reinforcement typically consists of #4 at 12” on center closed
loop bars.

Foundation
The foundation system consists of spread footings for typical concrete columns and large mat
foundations for shear walls. On the east side of the building, 240 ton caissons spread loads

from the footings to the bedrock below. The caissons are at a minimum drilled 9’-0” into
bedrock and are typically 12 inches in diameter.
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EXISTING FLOOR FRAMING PLAN

Typicall framing plan (level 3-14). Most columns follow the same pattern the whole way
through the building. All residential floors except for the 15" floor follow the same floor plan.
On the 15" floor the building steps back to allow for large balcony space on the top floor.

8 Story Tower

Due to the small width of the tower, columns are able to be placed only at the exterior walls of
the structure. This allows for completely open spaces, however the two way slab system does
not meet the limitations of ACI 318-05 Chapter 13 for the direct design method.
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15 story tower

Bays do not follow a typical pattern or spacing, however most bays have a semi-regular shape
that meets the design requirements of ACI 318-05 Chapter 13 for the direct design method.
Columns are spaced to optimize both the retail and residential areas.
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TwWO-WAY POST TENSIONED FLAT PLATE

In order to make post tensioning more feasible, the column layout of the building needed to be
changed into a regular type of pattern as shown below. Initial calculations of the post
tensioned system indicate that a 6in. thick slab will work with a prestressing force of about 160
kips for each equivalent frame to balance the dead load. However, deflections were around 10
times less than allowable, and shear strength of the slab is about double that required. This
suggests that it is possible to make the slab thinner, perhaps 5in. or less thick.

If the slab were to be 5 in. thick per floor, the building would have an extra (3”x15 stories) = 45”
to play with in regards to the height. If the ceiling cavity is removed, an extra (12”x15 stories) =
15’ will be available to add an extra floor. In total, 18’-9” will be available, which could possibly
yield an extra two stories of usable residential space. Although the cost of post tensioning the
slab is greater than that of a mild steel reinforced two-way slab, an extra two floors of usable,
rentable space will easily offset that initial cost.
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CoOMPOSITE STEEL AND CONCRETE FLOOR

From the beginning, the feasibility of a composite steel and concrete slab system was highly
unlikely due to the increase in floor framing depth. In order to prove this hypothesis an analysis
was done on the largest bay possible to actually determine the viability. It was quickly found
that due to the relatively small spans and light loads of the structure, a W section as small as a
W12X22 could be used for girders and a W12X16 for intermediate beams without composite
action between the beams and slab. Because there are not many sections smaller than those
listed above, the cost of adding shear studs would most likely be greater than the cost of using
the W12X22 and W12X16. With this system, the ceiling cavity would be about 12” + 5” (slab
thickness) = 17”. This is a significant increase from the current floor thickness and would not
allow for the addition of another floor. The bays used for the analysis are shown below. (The
red lines represent the beams and girders. Although represented by filled rectangles, columns
are wide flange members.)

o
. AL

]

e S ST

X
/
7
/
\
S\

13'—2)"

Page 9 of 53



Daniel Donecker 35 West 21% Street

Structural Option New York, NY

Dr. Thomas Boothby 10/31/08
Technical Assignment 2

PRECAST HoLLOw CORE CONCRETE PLANK

For almost the same reasons, the precast hollow core concrete plant on wide flange beams is
easily determined to be unfeasible. The floor depth due to 4” hollow core plank with a 2”
concrete topping and approximately a 12” supporting beam becomes 18”. This is slightly worse
than that of the composite slab and beam system discussed above. Another floor could not be
achieved within the same building height limitations. However, there is one up side to this
form of construction.

Erection time of the floor system would decrease significantly, allowing for a faster schedule
which would enable the owner to get tenants into the apartments sooner. This would allow the
owner to begin collecting revenue at an earlier stage. However, allowing tenants in sooner, will
not outweigh the benefits of adding two floors. The bay analyzed for hollow core concrete
plank is shown below. (The red lines indicate the supporting beams. Although represented by
filled rectangles, columns are wide flange members.)

13-2%" .  12'-1" 14’—4" 18'—4" | 14’—4" L 12
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CaNCcLUSsION

The analysis clearly shows that a two-way post tensioned flat plate floor system is the most
feasible and economical alternative floor plan. Based on system strength, deflection, cost and
thickness, the post tensioned floor system along with the modification of the HVAC system can
yield another two rentable floors without building above the height restrictions. This will
ultimately lead to higher monthly revenue obtained by the owner. The other systems analyzed
may have the benefit of easier constructability, however the increased floor depth will not
allow for additional floors while maintaining the same building height.

The application of a post tensioned slab needs to be further analyzed to determine if a thinner
slab can be used to gain room for extra stories. The application of individual HVAC units for
each apartment also needs to be researched to determine its feasibility. Although post
tensioning and using individual HVAC units, may cost more up front, the addition of two extra
floors will quickly overcome those costs by adding more apartments which will yield more
revenue.
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APPENDIX A — CALCULATIONS

EXISTING TWO-WAY FLAT PLATE CONCGCRETE
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Bay Used for Direct Design Method (ACI 318-05 Chapter 13.)
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APPENDIX B — CALCULATIONS

PosT TENSIONED TwO-WAY FLAT PLATE
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The frames that were analyzed are shown below. The equivalent frame method was used to
determine design moments.
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/0

— ASSUME LOAD T RE BALANCED
IS TOTAL DEAD LOAD

FRAME A
twa =4Jp =(/5 psF +75 pse )(13. 2| #t) fr002

= L1889 KT
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Daniel Donecker

35 West 21% Street
Structural Option New York, NY
Dr. Thomas Boothby 10/31/08

Technical Assignment 2

‘ _ ‘ | 1l

h= 2%" , 2% . 2,45" (APPrOXIMATION)
z 5

Zrpuiren szaSTIZ&ssm(«r FORCE .
F= well®= (I1810577)
Bh

P L Ream e T

REQUIBED EcceNTRICITIES EoR OTHER SPANS

s Panl ?;,c,
S h= wed®  _(1189)(/8, o W
8F BeiGT )
=PAN O 3 '\
h= 0B)6.42)" = 2886 |
& (161) g
SPaN DE
(1 B1(5:66) = 2.62in
8l |
s N A G S '
# OF STRANES =6 1:7)(!(90)

PLACE. 76 7 N CoL TTRIP =% 3 STRANDS . |

s "
CoL STRIE \JipTH = %1" It = 9.5

| _ (3)ea)(160) L1000 = 2)
| | Perr 3 =i T0eY 0 i

‘ MIDDLE TR Wit = 77.25"

z o.zm)(.’(pd) =
Q'M[D TR = W’(!ow f4'{0 PS]

‘ = M2 - g3 Sl diend
A s = - T |
VG, PRESTRESS S ErSEE RECOHENDED
‘ B aNgE
| -’1 QK i
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Daniel Donecker 35 West 21°% Street
Structural Option New York, NY
Dr. Thomas Boothby

10/31/08
Technical Assignment 2

| ‘ | i
| .

SERVICE STRESTSES o
z z |
Zensrmie = Zno se = LA = GA25)0) =4155

sead AR (cor sTRIP)

5+15+40
i-;%g—-"Mr:Ac-rw:p = 0.7150Mracroren

Max Mueggasmwe = (0. 750N (44.10)(12000) = 400620 in -1b
Max M* =(0.150)(32.52)(12600) = 19502 in-4b

Meeraice =

EANPAD

AR

For M~ ! (ASSUME 757 QOES To CoL sTRIP)

DA e
. (6.15) = &. <

Step

QZO. (0,95) - 219
75*5'{ )

= 412 ps)
Taiiod = 1LSILL =S|S0 = F2O/5S) . - ok
Niow = 2L+ 219 = 85] psi

Fariond = 045l = 045(50) = 2250 pst 2K

For MT =
= 245CZL (h95) + 219 = 684ps) <2250 .ok
O_t,op = -‘T‘ﬁ__é—-( ) Ps)

Soor= A65-219 = 24 ps) €529 pxy -, ok

SPAN B (e sTRIe)
M~ = (52,41 )(6156)(12000) = 415464 /n-Lb

| Mt = @5.16)(e156)(12000) = 409 7 in-Lb
Ly ok BY INSPEcTioN

i For M~ !

475464 (6.18) -219 = S3lps1 -. 9K
47S5.5

756 +219 = 99 pst ~- ok

"

O—-toib

"

q"r:mﬂ-.:
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|
| - |

35 West 21% Street

New York, NY

|13

TN
EANMPAD

sPAMN ¢D
M max = @5.02)(2.756)(12000) = 408421 i~k
l:’c:m gv INSPECTION
SPAN DE
Max = 432.3
L ok BY INsPECTION

KBy NsPECTION , MIDDLE STRIP MEETS
SERVICE STRESS CRITERIAL,

Mtuan = @.150)(45,10) (12000) = 404042 Ib-in

ThotMax = ‘1_2{0_':_-(;;‘?57: (015) = 214 = 4127 ps|

Taep = 4L +219 = BLS psi
6w

2R = b -x = W= f.cl?g
o-X ‘42.1 865
T Ne = 4(1.98)(417)(79.25)
427 = zas0( ®

Myl BonNbED> REINE. AT BeTTeM/

ke Ne 22505) JE,
= = e o= il

s;Hl.\J CJ,S‘F'? %(@0000) n

USE ©-#4 baes = As = [Zin?

M RoONDED REMF. AT ToP -
A painl = 2. 0005 (YB3 ((2) = 1,060 /»>
USE 5-#4 bars ——As = /.00 14*
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Technical Assignment 2

‘ ‘ 14

ULTIMATE FLERURAL STRENGTH
Assome  fps =dpe+ 1.5 = 0O +1.5= /61,5 °F!
Aps = S(E.ZhY) =[085 m=

As = L2 in*
dp':ds':dc‘; 495 iy
= —Fv; = (0 Ks|
S | a=pefperAels | Gogsyuas) + (l2)ee) |
! (0.85)fc b (o.865)(5)(/58.5) |
4= 055
i i
o= == Sms EoAlin
\
€, = 2272 (415 -047) = 0.0273 70005
= é) =]

s = o ) (45
=~(0.9)[(1,085)(167.5) +(.2)(@) [(475 -
= BL.8 f1-K

= dMn>Mu S, Ok

C')?f!‘l)

"Puucurmq SHEAR %
_ [ lsd P
"(._%—- -+ Z)‘Jaec bad

b = 4(z04+ 4.15) = 91
‘ = 40 (1T cot )

(( 0)(4‘!S)+lwsooo (49) 475)xr—

= [20; ?n. EQARS

Page 38 of 53



Daniel Donecker 35 West 21% Street
Structural Option New York, NY
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' ‘ : | s
| . . . .

N l=ienis (i2eage) 1= A 045

CEENER Rk ALE SR
Wb mpfeasiil B

VAV = T
e > NVu "o ok

DEFLECTION

,P4
PANTE it

E.h®

AssumMe K = 0,11

, 4611 x18.32)

Dz el '_ﬁldf‘}_( E_)U_O“’ ?@-T) 0.08 iy

e O e

200 10 1a) |
£ - .

= Do <%D e
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10/31/08

Dr. Thomas Boothby
Technical Assignment 2

\ |10

FRAME B *
REQD PRESTRESSING FoRCE .
Wi = (5+75) (/6,837 = 515 ¥er

Mid PrestTressiNg ForcE |
Mumeo. =(©.156)(0-94)(12000) = 552 48 Jb-in
Oatrow, TENSION = 7.5V =1.5)so0n” =530 ps

Z =@o1)(@)* = Ok in®
%

MPAD

=

=)
R

M =

> 6;5 ALLow
g = She 2 e Ze = /154 S|
= 7T XD S5 =

|

Fos = (/S4)(/01)(6) ¥7560 = 13,%"

Fsar.q_x>=w"’?1 G sIs)En)" = iR S ok
8 h —-g———.zrf')“‘

@ =

TecerlTRICITIES FoRr OTHER SPANS

sPaN Bec $FG
h =Wl - (1.515)(12.083)" = 2,006 n
8(ll)
sPaN COZ4EF

h: (:’, 5,15_)(!4&337- L— Zlq ;-y;
B (70])

=Pl DE
n= (515)18.23)" = 4714 in |
E(l ! |
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| ‘ _ | 11

=i !
# of sSTRANDS =G 2. i)

=< sTRANDS

PLACE 3 ) Cor STRIP & 1 il 8AcH 22 Mip STRIS

> = (3)(0.211)LO) xijoco = |72 \
O_Ps, oL STRIP (/0/)((0) X pPs

| Ips, MIDSTRIP = (2)(0.271)C i) xloco = //5 PsS|
| @EDID)

= NS +ENZT = |44 = \Jmi
CT?.-.;,AVQ{ —— PsI RecomENDED

RANGE.

oes OK

=7

cEAMPAD

r

SERVICE STRESSES ¢
M = (60,00 )(0.156)(12000)
Meax = o0, 94)0.156 )(/2zc00)

FogliMT 5

. e e e e o = '
Gem = s Ol = (6715) - 172 =sops |
Tariod = S22 pst > Ciep - Ok I

|

550208 /n-Adb
552846 n-J6 |

G_bob:%_-i'qPS = Cp&i"' i = 353’551

Tartas = 0. 45f¢ =0.45(5000) = 2250 psi

= deartond T Oeoe - 2%

For M7 L

‘ Chop = Sizi‘*fb x015 4172 =@&S6ps| .k

ook = 6B4 =12 = SI7 psi e oK

‘ ¥ Bd iNsPeEcTioN, MiD STRIP MEETS
SERVICE STRESS CRITERIA
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I i I

35 West 21% Street
New York, NY
10/31/08

18

Mix BouddDED REINF

BoTtrom
j BS5E PS)
(o - A X - X
liFie 550
8 x = 2,246
H // *
\ = PSJ/ == :J ¢

M) Bonoep Bortorm REINF !

Mid Botlbep Ter REWF T
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N =k (zz40) G101 ) = 58073 b

\ Ne 565073 e
—_— - ey — 'q
<)Ml 0,5-;(7 yg,(’:'OOOO) i 4 I

USE /0 -#4 baps —= As = 2.0iv*

As, M = 0.60075(C)(18.33)UT) = /00 m*

OUsE S-#4 bags —> As = [ 00 ia”®



Daniel Donecker
Structural Option
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Technical Assignment 2

| | - |

35 West 21% Street

New York, NY
10/31/08

=)
(EAMPAD

P

‘ ULTIMATE FLEXURAL STRENGTH
Arssume -ﬂ,, :"(\P‘ ¥ Sis g s =

| Ape = 5(6.217) = 1.0BSin™

e T 1.6Om*

de =dsz=de = 475 in

fy = &0 ksl
a = Apsfes 4 Asly = (1,085)(/61.5)  (.02)(&0)
SBesiD | Gt
= 0282
e eI e o=
G-z e .8 = ©.253

ool 9s r e = 0.0374
e (475 gas2) =@
e > 000 = @ =01
Qan'- Cb(APS'FPS"'AsG)(d‘%:)

= /003 K-/n

My = Bz fi-k
— d}M“ =il P52 ok

4l Fro{ PREVIOUS CALL
| PudatiNG SHEAR ok ((W e “5) )

DEFLECTION 2
An =k wR =(@il )(410)(:2»:@_:5_)4 = 0.094
> Y (CRIC))

’i’%o - (12)({&-5) —aoLin > D ew oK
206>
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Daniel Donecker 35 West 21% Street
Structural Option New York, NY

Dr. Thomas Boothby 10/31/08
Technical Assignment 2

N =

S OMMARY <

EWEWET SR } s
é}::\:..FF-: 1 TENDON A
'51&.;1_
== e = =

|t i
casmpd (XS 54 ToP
Tied—T— e | e EQUIVALENT
S | §+ e FRAME
o cour | See : coL. 0
g e T T s OTE:
.:‘\" HI‘::WL': 3\:‘:" 1 TEN Do _-.__—HE.TH : BOT}"GM
SURANE ok 2 S| _ ) Wm#4@9 ¢

CNTS, FARALLEL |

FRAME B TO ERAME

TP
E5L.

‘ s [ l
I |

| . [

L i L s

3_}4.4 }l“yéllﬂ e | 3" A

| BALF Sy WAL

S| sweie I é}‘\'i-,pl
I 5

‘ 1 Nealp |

| wWitH #4 @ 7"0¢
si4 i CAITS. PARALLEL

[ IO FRAME

[ |

ITE
| oTE 3
! | / |
TR [ ; I ‘
‘ | | INT: | BEINFE, oTTOM |

EGUIVALENT
TRAME

FRAME A
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APPENDIX O — CALCULATIONS

CoMPOSITE STEEL BEAM AND SLAB
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Structural Option New York, NY
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Technical Assignment 2

The frames analyzed are shown below using Red to outline the Girders and Spandrel beams.
The direction of the deck span is also shown.

A |

=4
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Daniel Donecker 35 West 21% Street
Structural Option New York, NY

Dr. Thomas Boothby 10/31/08
Technical Assignment 2

COMPosSITE <TEEL € CONC Floor SMSTEM
caocse DeEck

TRY /8 GAGE /.S LOK-FLOUOR FROM
UNMITED STEEL DECkK

| MAX ONSHOZED SPAN = T3¢ ft (3 SPANS)
: ¢Hn£ = S5 b=k
| we = L2015 +5 +39) + 10(46) = 135 PSF ‘

| tmzv-& BM ™ ~gaB |
| £ PARTITION

Mo = (135)0)(4.3W)*, 12 = (775 -k
. 8 7006

M s My S ok
| DeEsiaN TR, WIDE FLANGE BM

EANMPAD

SR

| LORADS |
| sSLAB = 24(4.3L) = 365 PLF

const, LIVE = 10(A%0) = 94 PLF
SELE = 30 PLF (ASSUMED)
406(4.3¢) = 275 PLF

n

LIVE

CoNST, DEFLECTION QOVERNS
A _{\{,P/ﬂao = 0——30—-8'5)2'2)= 0.6 in

i.D!‘n

W = 0.365 40,094 +0.03 = 0.489 %/t
4
Pk )
2841

4
= 5(0.469)(/8.5) . ;
364 (29000) L pm (17128) ¢o02 |

| Tom > 72 in
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35 West 21% Street

Daniel Donecker
Structural Option New York, NY
Dr. Thomas Boothby 10/31/08
Technical Assignment 2
| | z

REQUIRED coNsST. STRENGTH

Wy = 1.2(/5454%92) + \(/0) = 87 PSE

= 55 ft-k

Mo = (87)4.30) (16,5) , |
= [oUD

Luiax, = 10 Tt oilaEas = 12,9
(bﬁpv.hzx.\u: 5.4 -k SHu=35L-k

| CHECK ULTIMATE STRENGTH |

We = LTS 45 +239) +1e(4D)
Mo = ((55)(%;@)(;3.5)"* x e = 54 fi-k

= (55 PSE

B
(EAMPAD

d)M? whiz it =954 f-k > Mu =54 ft-k
= NO NEED TO MAKE BMS CoOMPOSITE

CHECK PLAULSIBILITY oF MAKING G(IRDERS

CoMPOSITE &
—AssoE GURDERS HAVE PoOINT LOAD AT CENTER

QIRDER SPA) = /8,23 ft
Wo = [B5 PSF ’

. 234L .o+t |
PoidT LoD =(f6 Z—*)()SZI‘C = ;5':"7&)(135 PSF)

i =20 &BE

| Mo =(20.83)(/8338t) = 96 £tk
| Z

Wizxzr = OMp = 10 Ptk

*BEAMS ARE ALREADY SMALL Ne Neep
+5 MAKE USE oF CoMPoSITE AcTion,
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APPENDIX D — CALCULATIONS

PRECAST HoLLow CORE CONCRETE PLANK
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The bay used to analyze the feasibility of hollow core concrete plank is shown below. Red
illustrates supporting beams. The span direction of the planks is also shown
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35 West 21% Street
Structural Option New York, NY
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Technical Assignment 2

T i

Pre STRESSED ConlcRr eTE HOLlow CorE PLANK |

Max Span = /8-6"
UsE ' x4'-0" Wwrw 2" 1oPPlg |
<TRAND PATTERN > 4-%2"¢
= S|SAFE LOAD = 14| PSF
L= 1, 20/5 +5) +1.6(4o) = 88 p3F < 4]
= o
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Technical Assignment 2

Prestressed Concrete
6"x4'-0" Hollow Core Plank

2 Hour Fire Resistance Rating With 2" Topping

PHYSICAL PROPERTIES
Composite Section
A.=253in?2  Precast Sp=370in?
l,=1519in* Topping St = 551 in?
Yoe=4.10in.  Precast Si. = 799 in3
Y=1.90in. Wt=195PLF

Wt=48.75 PSF
DESIGN DATA 3-10°
1. Precast Strength @ 28 days = 6000 PSI s W WS
2. Precast Strength @ release = 3500 PSI. ‘ ‘ ‘ o
3. Precast Density = 150 PCF L} Sl
4. Strand = 1/2"@ 270K Lo-Relaxation. . S S ——— 1/-: ~ 1
5. Strand Height = 1.75 in. °p (el Jol Jol_Jol_Jol_Jolt o
6. Ultimate moment capacity (when fully developed)... [ in " .
4-1/2"@, 270K = 67.5 k-ft NEE oA 1%
7-1/2"@, 270K = 104.2 k-ft 40"+
7. Maximum bottom tensile stress is 7.5y 'c = 580 PSI = L
8. All superimposed load is treated as live load in the strength analysis of flexure and shear.

9. Flexural strength capacity is based on stress/strain strand relationships.

10. Deflection limits were not considered when determining allowable loads in this table.

11. Topping Strength @ 28 days = 3000 PSI. Topping Weight = 25 PSF.

12. These tables are based upon the topping having a uniform 2" thickness over the entire span. A lesser
thickness might occur if camber is not taken into account during design, thus reducing the load capacity.

13. Load values to the left of the solid line are controlled by ultimate shear strength.

14. Load values to the right are controlled by ultimate flexural strength or fire endurance limits.

15. Load values may be different for IBC 2000 & ACI 318-99. Load tables are available upon request.

16. Camber is inherent in all prestressed hollow core slabs and is a function of the amount of eccentric
prestressing force needed to carry the superimposed design loads along with a number of other
variables. Because prediction of camber is based on empirical formulas it is at best an estimate, with
the actual camber usually higher than calculated values.

SAFE SUPERIMPOSED SERVICE LOADS IBC 2003 & AC| 318-02 (1.2D + 1.6 L)
Strand SPAN (FEET)
Pattern 11[12 13[14[ 151617 18 19|20 21 |22 |23 24 |25 26|27 28|29
4-1/2"g |LOAD (PSF) 227|187 | 360 | 306 | 268|229 | 194|165 1411120 102| 86 | 73 | 61 | 50
| 7-1/2"g |LOAD (PSF) 367 | 305 495|455 |418| 367340 312|275 243 215|189 167 147 130|114 97 | 83 ‘ ?0*_'
| ) | | This table is for aim| d uniform loads. data
%E?YE—;E‘@%@ g“g@%—; fwmyo?mes;immg:mﬂmaMWEmm
CONCRETE “ PRODUCTS Individual designs may be fumished to satisfy | conditions
e — l — of heavy loads, concentrated loads, cantilevers, flange or stem
openings and narrow widths. The allowable loads shown in this
2655 Molly Pitcher Hwy. South, Box N table reflect a 2 Hour & 0 Minute fire resistance rating.
Chambersburg, PA 17201-0813
717-267-4505 Fax 717-267-4518 081407 6F2.0T
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