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1. Executive Summary

Introduction

This report analyzes the structural procedures used to design Fordham Place in
Bronx, NY.

Building Description

Fordham Place is a 15 story office / retail building that is located at 400 East
Fordham Road, Bronx, NY. The 174060 sq. ft tower is going to tie into an
existing 6 story SEARS building. In the new tower, structural engineers used
modern design, taking advantage of composite action using steel beams with a 6
Y4 ** concrete slab. The slab will be supported by 3” composite floor deck with 3”
headed shear studs within the slab. Steel columns are used to transfer load to
foundation, where it will be supported by a number of 150 ton piles. The main
lateral resisting system is made up of steel concentrically loaded chevron braced
frames.

Structural Design Code

Building Code of New York City, 2003, ASCE 7-02

Loads / Spot Checking Summary

When comparing my calculated gravity, wind, and seismic loads to those of the
designer, some values will differ. Gravity loads compared very well with those of
the designer while my lateral loads appear to differ by a significant amount.
When doing both gravity and lateral spot checking of members, | compared
capacity of members to the ultimate moments and forces. For both gravity and
lateral spot checking my capacities were slightly larger than the ultimate design
values. | believe the indifference in the gravity values can be attributed to
designing with ASD as opposed to LRFD. Lateral indifferences can a cause of
my conservative assumption of each of 3 braced frames will receive 40% of the
lateral load, equally a total of 120%. It can also be attributed to the design
differences between New York City Building Code and ASCE 7-02, the code that
I used for my loading values.
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2. Building Description

2.1. General

As you look around Bronx, NY you will notice a distinct similarity between most
buildings; this being they are shorter older buildings, most less than 6 stories. Once
Fordham Place is erected, it will tower over the city of Bronx, rising 15 stories above
ground level. As you go up the building, its size decreases as the building steps in at
the 6th floor and then again at the 15" floor. The 15 story office tower will connect
into an existing 5 story brick and limestone building which will have retail space up
to the second floor and a sports club on the third. The office tower base will be clad
in GFRC or cast stone to match the limestone base of the existing building. The
tower itself will be a panelized brick veneer system to compliment the existing
building. The Tower design includes modern references to the classical detailing of
the existing building (such as the cornices, cast iron mullions etc.) The floor
elevations of the new building will match the existing and there will be an expansion
joint separating the new and old.

2.2 Structural System

2.2.1. Superstructure

Floor System

The floor system of Fordham Place consists of structural steel W sections that
support metal deck and concrete slab. The W shape beams and girders are
A992 grade 50 and support a light weight concrete (115pcf) slab of 6.25 in. The
concrete’s compressive strength is f'c = 3000psi for all floors. Reinforcing of
concrete is done with high strength billet deformed steel bars with fy =
60,000psi as a minimum. All floor deck is 20 gage 3” deep galvanized
composite deck and is continuous over 2 spans at the joints of the deck. All
shear studs are headed studs of grade 1015 or 1020 cold finish carbon steel.
Studs, at a maximum are spaced every 12”.
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Columns

Columns consist of rolled structural W14
shapes grade 50. However there are a few F LN
W10x39’s that extend from the 14™ floor to
the roof at selected  areas. Columns extend S
from the concourse floor to just above the mmumm\ g;gffmmM
second floor, extending 3 floors or 36°. From

the second floor up to the roof, columns are
spliced at every two floors or 27°. Column
Splices consist of 2 — 3/8” plates applied to - SPLLCE PONT
the flanges of the columns being spliced. The e,
plates are then connected to the bottom

3

1-3 4

3/4°0 A35-5E BOLTS

column with a 5/16” fillet weld all around the L R
plate. The top column is then connected to w i
the splice plate with 12 - 3/4” @ A325 S.C. - | S

bolts.
{

/CNYP. COLUMN SPLICE DETAIL

5400 NI,

Roof

The roof consists of rolled structural steel W shapes supporting roof deck and a
lightweight concrete slab. Structural steel members are grade 50 W16 shapes and
typically span approximately 27 with spacing of 9°. Roof deck is 20 gage, 3”
deep galvanized wide rib type NI and is continuous over 2 spans at the joints of
the deck. The roof deck will span from beam to beam, 9ft., and the short direction
of a typical roof bay. The roof deck will be connected to the structural steel with
5/8” puddle weld in a 12-6-12 in pattern. Compressive strength of concrete on the
roof is f’c = 3500psi at a minimum. The top of the concrete slab is 3 ¥4“above top
of slab, totaling to a 6 Y4*concrete slab.

4/26



ARIC HEFFELFINGER |
FORDHAM PLACE :
BRONX,NY
STRUCTURAL OPTION
ADVISOR DR, HANAGAN

2.2.2 Substructure
Foundations

The foundation system of Fordham Place is composed of 150 ton steel piles that
extend approximately 45 — 50ft deep into bedrock. The piles are A992 grade 50
rolled W shapes and are capped with concrete caps that have a compressive
strength of f’c = 3000psi. The pile caps will range in size depending on the
number of piles it needs to contain, which is dependent on the load a given
column transfers. The number of piles per pile cap ranges from 4 (PC-4) to 13
(PC-13). Load is transferred from the columns to the pile caps via A36 1/4”
steel base plates. The base plate is welded to the column using a 5/16” fillet
weld on the exterior of the flanges and a %" fillet weld on the web and interior
of the flanges. The base plate is connected to the pile cap with 4 - 3/4” @ anchor
bolts extending 12 inches into the pile cap before turning 180 degrees and
extending 6 more inches. Flush with the pile cap will be a slab on grade with a
compressive strength f’c = 4000psi.
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2.2.3 Connections

Throughout Fordham Place, there are many different connections, of which I have
already talked about two; base plates and column splices. Other connections to
consider are shear, moment, bracing connections to both columns and beams.
Typical shear connections consist of double angles with the required number of
A325 3/4”@ S.C. bolts. Moment connections will be the same as a typical shear
connection but will also have the top and bottom flanges of the beam welded with
a 5/16” full penetration field weld. Bracing connections from the braced frames
will be to beams and columns at different elevations of the building (See pictures
below). Bracing to a column connections will compose of a gusset plate being
welded to the underside of a beam and bolted to the column. Bracing members
will be bolted to the gusset plate. Bracing to beam connections will occur at the
midspan of the beam and will consist of a gusset plate welded to the underside of
the beam. Bracing members will then be bolted to the gusset plate.

<€ COLUMN

REFERENCE

SIZE_A ' LEM-FIT_A

REFERENCE W.P.—\

7

| 5%

A5 REC'D. L/

BRACING CONN. 1O BEAM

BRACING CONN. TO COL.
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2.2.4 Enclosure

The building enclosure at Fordham Place consists of many different types. For
the existing building, you will notice an older light brown brick wall with granite
piers running the height of the building to interrupt the brick. At the base there
currently is steel covering windows. But soon, when Fordham Place is finished
with construction, it will return to display windows for retail stores. Playing off
the older style building the existing structure brings, the new tower will match the
light brown brick in the facade. The facade will also have sunlight gleaming off
the many blue tinted glass panes. Finally, on the lower 2 floors facing Fordham
Road, the building will have a glass facade enclosing a two story lobby area.

2.2.5 Lateral System

The lateral system is composed of moment connections and braced frames.
Moment connections are mostly located along the plane in which the existing
building and new tower are connected. This is done so that each building can act
independent of each other. The braced frames are “K” type braces utilizing A500
grade B HSS12x12x1/2” structural steel members. They are located in six
different bents, all of which are centrally located near the core of the building and
extend from the concourse floor

to the roof. The bracing is
IND_FLOOR W

located near the core of the
building in order to avoid
inducing any internal torsion. As
discussed in the connections part 4 5,
of this report, there is bracing W Z
connections to beams and
columns. On each side of the S
bent, a bracing member will be
framed from the bottom corner

of the bent (column connection) 1ST FLOOR W21

to the midspan of the upper beam
(beam connection). See picture

to right.
Picture: Typical Chevron Bracing
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3. Structural Design Criteria

3.1

3.2

Structural Design Code
The 2003 Building Code of New York City

Structural Design Specifications and Standards

Structural Concrete Design — American Concrete Institute, Building Code
Requirements for Structural Concrete, ACI 318-02

Structural Steel Design — American Institute of Steel Construction, Steel
Construction Manual, Allowable Stress Design Ninth Addition

Welding - American Welding Society, Structural Welding Code - Reinforcing
Steel, AWS D1.4-79

Steel Deck - Design Manual for Floor Decks and Roof Decks, SDI

Masonry — American Concrete Institute, Specifications for masonry Structures,
ACI 530.1

3.3 Project Material Strength

Concrete (28 day minimum compressive strength)
Footings: 3000psi
Slab on Grade: 4000psi
Piers: 4000psi
Footings: 4000psi
Steel Deck Slabs (lightweight): 3500psi

Lightweight Concrete: 115pcf
Normal weight Concrete: 145pcf

Steel Reinforcement

Reinforcing Bars — ASTM A615 or A706 Grade 60 (Fy = 60,000psi min)
Welded Wire Fabric — ASTM 185
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Metal Deck

Roof Deck: ASTM A653, Grade 33
Floor Deck: ASTM A661, Grade C, D or E.

Structural Steel members

Columns, Beams, Girders: ASTM A992 or ASTM A572, Grade 50.
Structural Steel Plates and miscellaneous steel: ASTM A36
Cold-Formed Steel Tubing: ASTM A500, Grade B.

Structural Steel Pipe: ASTM A53 or A500, Type E or S, Grade B.

Connectors
Headed shear stud: ASTM A108, Grade 1015 or 1020
Anchor Rods: ASTM F1554 Grade 36,
Bolts: ASTM A325
Welding
All Welds: AWS E70XX Electrodes, minimum tensile strength =
70,000psi
Masonry

Concrete Masonry Units: ASTM C90, f’c = 3750psi
Grout: ASTM C476 f’c = 2500psi

9/26



ARIC HEFFELFINGER
FORDHAM PLACE
BRONX, NY

STRUCTURAL OPTION
ADVISOR - DR. HANAGAN

3.4 Design Gravity Loads (ASCE 7-02)

Dead Load s =" ik =
" Dead Lont 20 - - -
Live Load 1o e i -
Truck Load B - >0 -

Dead Load &0 1y o =
st oni 0 it 2 -
Live Load a0 " * >
Truck Load - - 3 -

Table: Designer’s gravity loads.

*Note: See PDF on next page for my gravity loads
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3.5 Wind Loads

North — South Direction

Note: For complete calculations, see Appendix

0-15 057 25,4592 12,4032 98527104 7680061 17 53277184
15-20 052 25,4592 13,4912 98527104 g.353751 18 20646144
20-25 0&E 25,4592 14 3616 98527104 8.892703 18 74541312
25-30 0.7 25,4592 16232 98527104 9431654 19.2843648
30-40 078 25,4592 16 5576 98527104 10.24008 2009279232
40-50 0.51 25.4592 17 B256 98527104 1091377 20.7BE45192
50-60 055 25.4592 18.496 98527104 1145272 21.3054336
60-70 059 25,4592 19 3664 98527104 1199167 2184438525
70-80 083 25,4592 20,2368 98527104 12 53063 22 38333696
g0-90 095 25,4592 20 5896 98527104 12934584 22 7E7ER072
90-100 IEE] 25.4592 21.5424 98527104 1333905 2319176448
100-120 1.04 25.4592 22 5304 98527104 14.01274 23 86545408
120-140 1.09 25,4592 23.7184 98527104 14 68643 24 53914368
140-160 113 25,4592 24 5888 98527104 1522538 25 07809536
160-180 117 25,4592 254592 98527104 1576434 25 61704704
180-200 1.2 25,4592 26112 98527104 1616855 26.0212608
200-250 1.28 25,4592 278528 98527104 17 24645 27 059316416

=] .00 164 oo 0

1 0-10 10.00 164 17.5 28

2 10-23 18.00 164 18.3 54

3 28-43 15.00 164 20.1 48

4 43-56.5 13.50 168 21.0 45

5 56.5-70 13.50 158 217 45

] /0-33.5 13.50 112 225 34

7 g3.5-96.5 13.00 112 23.0 33

g 86 5-109 12,50 112 23.7 33

g 103-121.5 12.50 112 239 34

10 121.5-134 12.50 12 24.5 34

1 134-146.5 12.50 112 248 35

12 146.5-159 12.50 112 251 35

13 159-171.5 12.50 112 256 36

14 171.5-1584 12.50 112 247 36

15 184-196.5 12.50 86 26.0 28

roof 196.5-203 550 86 26.5 15

L= 203 L= 370
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15 K
271 psf
P 28 K
26.0 psf SRR
36 K
2a.6 psf 25 K
35 K
2ol psf
24 K
4.5 psf 34 K
35 K
£39 psf
32 K
232 psf
& 34 K
2c.8 psf
2.4 psf K
2Le8 psf 45 K
213 psf
49 K
20.8 p=f
cll p=f 24 K
19.3 p=f
18,7 psf
182 psf ng K
175 psf
0 kK
wWind Met Pressures (N-35) wind Story Forces (N-3)
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East — West Direction

0-15 057 26 4592 12,4032 -5.94951504 7729674 13 67846525
15-20 062 254592 13.4912 -5.594881504 8.4077 16 14 35753088
20-25 0BB 26 4552 14 3616 -5.949514504 g.950145 14 B9556R4 16
25-30 0.7 25 4592 15232 -5.94951504 9.492552 15 4423587 44
30-40 078 254592 16,5376 -5.594881504 1030623 16 256047 36
40-50 081 26 45592 17 b25h0 -5.949514504 10598427 b 53405556
a0-60 0.85 254592 18.4%96 -5.949514504 1152671 17 47R52224
60-70 0.59 25 4592 19,3664 -5.94951504 12.065914 15 0158595552
70-80 083 26 4552 20.2368 -5.949514504 1261157 18.6613858
g0-580 0.96 264592 20.83%96 -5.94951504 13.0184 18 96521376
a0-100 0.99 25 4592 215424 -5.94951504 1342522 19 37503572
100-120 1.04 25 4582 22 6304 -5.94881504 1410327 2005308032
120-140 1.0% 264592 23.7184 -5.94951504 1478131 2073112192
140-160 5 b 25 45972 24 5635 -5.594881504 15.32374 21.2735552
160-150 117 25 4592 25 4592 -5.94881504 1586617 2181585548
180-200 1.2 26 4592 26112 -5.94951504 16.273 2222281344
200-250 1.28 25 4592 27 8528 584881504 17 35786 23.307 68
B 0.00 12 0.0 0
1 0-10 10.00 112 17.5 20
2 10-25 15.00 112 18.3 37
3 28-43 15.00 12 201 34
4 43-56.5 13.50 a0 21.0 2B
5 56.5-70 13.50 a0 21.7 2B
G 70-83.5 13.50 90 225 27
7 83.5-896.5 13.00 a0 19.2 22
g 85 5-109 12.50 a0 19.9 22
9 109-121.5 12.60 80 20.1 23
10 121.5-134 12,480 a0 20.7 23
1 134-148.5 12.50 a0 21.0 24
12 146.5-159 12.60 80 2.3 24
13 159-171.5 12,450 a0 21.8 24
14 171.5-154 12.40 90 219 25
15 154-196.5 12.60 (i) 222 24
roof 196.5-203 6.50 8o 27 13
L= 203 L= 332
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13 K
c3d3d psf
c4 kK
PEE psf 23 K
24 K
cl8 psf o4 K
24 kK
cld psf
23 K
2.7 psf £33 K
cc K
2l p=sf
22 K
194 psf
27 K
19.0 p=f
186 p=f 6 Kk
130 p=sf 26 K
17.5
34 K
6.9 p=f
6.3 p=f 37 K
154 p=f
14,3 p=f
l4.4 p=sf ag K
137 p=st
0K

wWinc Net Pressures (E-'w) wWind Story Forces (E-w)
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3.6 Seismic Loads

*Note: For complete calculations see Appendix

Assumptlions:
Decupancy Categary | (Table 1-1)

Seismic Use Group | (Table 9.1.3)
Irmportance Factor=1.0 (Table 9.1.4)
Site Class O (Table 9.4.1.2)

Steel Concentrically Braced Frames

S =043 (Figure 2.4.1.1a)
51 =0.095 (Figure 9.4.1.1b)

Sms=062R
Sml = 0228

Sds=0.417
=d1 = 0152

T=1725
Cs=0.022

Seismic Design Category B

Effective Seismic Weiiht of Structure iiS .Bi

Seismic Base Shear (9.565872)
W= oMWY

B a ] a 0 1]
1 910 14.5 13195( 0.012221 3
2 G871 34.25| 29831.75| 0.027628 B
3 G40 50 42000| 0.038899 g
4 g40 E3.75 53550 0.049595 11
5 aE5d 778 44097 5| 0.040841 gl
5] aB5d 91 51779( 0.0479586 10
7 a54 104.5 o73593| 0.053618 12
g 261 17 B5E37 | 0.08079 13
g ab1 1288 726485 0067285 15
10 561 142 79662 007378 16
i a6 154.5] 86674.5| 0.030274 17
12 a6 167 93657 | 0.03676%9 19
13 ab1 179.5( 1006995 ( 0.0935264 20
14 423 192 g1216 [ 0.075219 16
15 423 204.5| 865035 0.080116 17
roof 556 217 120852 | 0111743 24
= 9921 = | 1079727
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24 K

17 K

1o K

20 K

19 K

17 K

1 K

15 K

132 K

12 K

10 K

9 K

11K

8 K

seismic ¥tory Forces (E-'W)
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3.7 Gravity Load Spot Check
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;_, + 3%" LW, ConceeTs SLAB
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| Wt 15 BF
] i
‘ | Z;“q STEEL
I [ AL fy= 5O ua
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! [ —ErERol el T
|
' 409-4"- 314
wWibrle
Ben i . L
sewr = |IswF (2% + 15" )(4-4)/It 4+ zenr
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3.8 Lateral Load Spot Check
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3.9 Design Considerations not required in Tech 1
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