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DEMOLITION MEANS AND METHODS - PHASE 1 & 2
EQUIPMENT USE

AT

1568 BROADWAY, NEW YORK, NY

1568 Air Broadway is 45 story building that was constructed around and over a 4 story la
theater. 1568 Air Broadway is to be partially demolished.

Phase 1: Demolition from roof to 16th Floor

Phase 2: Demolition from 16th Floor to 1St Floor

I. STRUCTURE CAPACITY AND SURVEY FOR TYPICAL SLABS.

A. BASED ON STRUCTURAL DRAWINGS

Full sets of structural plans are available.

The live load capacity for floors 9-43 is 40 PSF.
The live load capacity for EMR and mechanical floors is 100 PSF.
The live load capacity for floors 1-8 is 100 PSF.
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Floors 9 through 44 (Roof) are comprised of 8" reinforced concrete two-way flat slabs, supported over
shear walls and columns.

Floors 1 through 8 are comprised of concrete slab on metal deck, supported by steel framing.

B. BASED ON SURVEY AND STRUCTURAL INVESTIGATION

Although the area of observation and access were limited, no sign of weakness or damage were noted
during the structural assessment walkthrough of the building.



HOWARD I. SHAPIRO & ASSOCIATES

Consulting Engineers, P.C.
266 Merrick Road, Suite 300

Email: AStock@HISAssoc.com

C. Floor construction from structural plans

REINFORCED CONCRETE COLUMN
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TOP RENFORCEMENT
SIZE AND SPACING VARIES

a 41
a 4 4a

BOTTOM REINFORCELENT
SIZE AND SPACING VARIES

2/1"

TYPICAL FLOOR CONSTRUCTION - ROOF TO 1 7TH FLOOR
Scale: 1/2" = 1.-0"

Typical upper floor slab construction

as KUM TO aE
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@ TYPICAL SLAB DEMOLITION SEQUENCE DIAGRAM
swim 3/32' = 1* -0"

Typical two-way slab removal diagram as shown on means and methods.
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Floor Construction (floors 1 through 8) Concrete slab on 20 Ga Metal Deck

Floor Conc. Depth (t,) in. Concrete Weight Deck Depth (td) in. Conc. Strength (f',) psi
1st 5" N.W. 3" 4,000
2nd 41/2" N.W. 3" 5,000

3`d_ 6th 3 ix, L.W. 3" 3,000
7th 5" N.W. 3" 4,000
8th 7" N.W. 3" 4,000

Floors 9 through 44 are 8" N.W. two-way concrete slabs.
Floors 9-16 have 6,000 psi concrete.
Floors 17-44 have 4,000 psi concrete.
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II. ANALYSIS OF UPPER FLOORS.

A. DEMOLITION EQUIPMENT
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Machine type Operating weight Capacity Tipping load Width
Wheelbase/Track
L. Tire/Track

Lbs Lbs Lbs in in in

Caterpillar 226
Skid steer loader

5,830 1,500 2,710 72 38 12

BOBCAT 5160

skid steer loader
6,115 1,600 3,301 66 41 10

BOBCAT 331 mini

excavator
61 61 12.6

BOBCAT 430 mini

excavator
8,025 68 75 12.6

TAKEUCHI TB135 7,831 63 64 14

BROKK 150

demolition robot
3,595 31 33 8

BROKK 180

demolition robot
4,300 44 60 8

Caterpillar
303.5D CR mini
excavator

7,800 70 87 12

Caterpillar 303
CR mini

excavator
7,835 61 88 12

Caterpillar
303.5C CR mini
excavator

8,200 70 88 12

Caterpillar 304E
CR mini

excavator
8,500 77 76 13

Caterpillar 304D
CR mini

excavator
8,500 77 76 13

CASE CX31B 7,679 61 61 11.8
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The heaviest loader is the Bobcat 5160 which weighs 9.4 kips if you consider the tipping load.

The heaviest mini -excavator is the CAT 304E which weighs 8.5 kips.

B. ANALYSIS OF STRUCTURE UNDER DEMOLITION

The existing structure will be modeled to evaluate the impact of the equipment, and debris load over
the slabs. The critical area of operation is the east portion of the slabs, where the support spacing is at
its maximum and the tributary area supporting the loads is largest.

The load cases will be modeled in RISA 3D.

The load cases considered are:
Original building Design loads:
LC1 (Intact Slab): 1.2 Dead Load (100PSF) + 1.6 LL (40PSF)

LC1 will be used as a reference to verify the validity of the modeling and as a comparison benckmark.

Demolition loads:
The first seven load cases will check a 9,000 LB mini -excavator working on floors 9-17 with no debris and
a 1.6 Live Load factor.
LC2 to LC6 -Three heavy Mini -Excavators on intact Slab:
1.2 Dead Load (100PSF) + 1.6 Machine Load (9 Kip loader/2 tracks)

LC7 to LC8 -Three heavy Mini -Excavators on partially demolished Slab:
1.2 Dead Load (100PSF) + 1.6 Machine Load (9 Kip loader/2 tracks)

The next eight load cases will check the Bobcat 5160 working on floors 9-17 with debris and a 1.6 Live
Load factor. The machine is only permitted to operate on these floors if they are shored as shown in the
plans.

LC9 to LC16- Three heavy loaders on intact:
1.2 Dead Load (100PSF) + 1.6 Debris Load (60PSF) + 1.6 Machine Load (9.42 Kip loader/2 wheels)

The debris is taken as the dead load of the slab above (100PSF) adjusted by the ratio of the slab
demolished (without strips remaining)/ total area:
Typical bay area: 17.75' x 24' = 426 Sq.Ft
Typical area of strips to remain at each bay: 4' x (24' + 17.75') = 167 Sq.Ft
Total ratio of slab removal at one time: (426 - 167) / 426 = 0.607 - 60%

Debris load = 100PSF x 0.6 = 60PSF
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HOWARD I. SHAPIRO & ASSOCIATES

Consulting Engineers, P.C.
266 Merrick Road, Suite 300

Email: AStock@HISAssoc.com

The flexural strength for the slab is as follow:

JOB: 1568 BROADWAY

SHEET NO

CALCULATED BY: BP & AJS DATE: 6/12/17
CHECKED BY: SB/PY DATE:
CLIENT: PAVARINI McGOVERN

I. Long span direction - Mx:
Compressive strength of concrete at 28 days = 6,000 PSI
POSITIVE BENDING - inner bay
Column strip:
Minimum bottom reinforcement at column strip: (10) #4 on a 6'-3" strip ^' #4 @ 7.5"
4:Mn = .9 x As x fy x (d -a/2)

As = 0.196 x 12/7.5 = 0.31 sq.in/ft
a = 0.31x 60000 / (0.85 x 6000 x 12) = 0.31 in.
4Mn = 0.9 x 0.31 x 60000 x (8 - .75 - .25 - 0.31/2) = 114585 #.in = 114.5 K.in/ ft at slab strip

Demand load in bay: 71 K.in/ft Check

Slab strip:
Minimum bottom reinforcement at slab strip: (13) #4 on a 13'-3" strip ^' #4 @ 12"

As = 0.196 sq.in/ft
a= 0.196 x 60000 / (0.85 x 6000 x 12) = 0.192 in.
1:0Mn = 0.9 x 0.196 x 60000 x (8 - .75 - .25 - 0.192/2) = 73072 #.in = 73 K.in/ ft at column strip

Demand load in bay LC1: 67.5 K.in/ft Check

POSITIVE BENDING - outer bays
Column strip:
Minimum bottom reinforcement at column strip: (6) #4 on a 4'-71/2" strip - #4 @ 9"
ctiMn = .9 x As x fy x (d -a/2)

As = 0.196 x 12/9 = 0.261 sq.in/ft
a = 0.261 x 60000 / (0.85 x 6000 x 12) = 0.26 in.
4Mn = 0.9 x 0.261 x 60000 x (8 - .75 - .25 - 0.26/2) = 96825 #.in = 96.8 K.in/ ft at slab strip

Demand load in bay: 71 K.in/ft Check

Slab strip:
Minimum bottom reinforcement at slab strip: (7) #4 on a 6'-3" strip ^' #4 @ 10"

As = 0.196 x12/10 = .235 sq.in/ft
a = 0.235 x 60000 / (0.85 x 6000 x 12) = 0.23 in.
4Mn = 0.9 x 0.23 x 60000 x (8 - .75 - .25 - 0.23/2) = 85510 #.in = 85.5 K.in/ ft at column strip

Demand load in bay LC1: 67.5 K.in/ft Check



HOWARD I. SHAPIRO & ASSOCIATES

Consulting Engineers, P.C.
266 Merrick Road, Suite 300

Email: AStock@HISAssoc.com

NEGATIVE BENDING - inner bay

JOB: 1568 BROADWAY
SHEET NO

CALCULATED BY: BP & AJS DATE: 6/12/17
CHECKED BY: SB/PY DATE:

CLIENT: PAVARINI McGOVERN

Column strip:
Minimum top reinforcement at column: (19) #5 on a 6'-3" strip ^' #5 @ 4"

As = 0.31 x12/4 = 0.93 sq.in/ft
a = 0.93 x 60000 / (0.85 x 6000 x 12) = 0.91 in.
4Mn = 0.9 x 0.93 x 60000 x (8 - .75 - 5/16 - 0.91/2) = 325551 #.in = 325K.in/ ft at column strip

Demand load in most loaded bay: 261 K.in/ft Check

Slab strip :
Minimum top reinforcement at column: (13) #4 on a 13'-3" strip"' #4 @ 12"

As = 0.196 sq.in/ft
a= 0.196 x 60000 / (0.85 x 6000 x 12) = 0.192 in.
c1:1Mn = 0.9 x 0.196 x 60000 x (8 - .75 - .25 - 0.192/2) = 73072 #.in = 73 K.in/ ft at slab strip

Demand load in most loaded bay: 72.5 K.in/ft Check

NEGATIVE BENDING - outer bays

Column strip:
Minimum top reinforcement at column: (7) #6 on a 4'-7Y2" strip ^' #6 @ 8"

As = 0.44 x12/8 = 0.66 sq.in/ft
a = 0.66 x 60000 / (0.85 x 6000 x 12) = 0.65 in.
4Mn = 0.9 x 0.65 x 60000 x (8 - .75 - 3/8 - 0.65/2) = 229905 #.in = 230K.in/ ft at column strip

Demand load in most loaded bay: 133.4 K.in/ft Check

Slab strip :
Minimum top reinforcement at column: (6) #4 on a 6'-3" strip ^' #4 @ 12"

As = 0.196 sq.in/ft
a= 0.196 x 60000 / (0.85 x 6000 x 12) = 0.192 in.
4Mn = 0.9 x 0.196 x 60000 x (8 - .75 - .25 - 0.192/2) = 73072 #.in = 73 K.in/ ft at slab strip

Demand load in most loaded bay: 73.5 K.in/ft Check



HOWARD I. SHAPIRO & ASSOCIATES
Consulting Engineers, P.C.

266 Merrick Road, Suite 300
Email: AStock@HISAssoc.com

JOB: 1568 BROADWAY
SHEET NO

CALCULATED BY: BP & AJS DATE: 6/12/17
CHECKED BY: SB/PY DATE:

CLIENT: PAVARINI McGOVERN

II. Short span direction - Mx:
Compressive strength of concrete at 28 days = 6,000 PSI
POSITIVE BENDING

Column strip:
Minimum bottom reinforcement at slab strip: (12) #4 on a 6'-3" strip"' #4 @ 7"
As = 0.196 x 12 / 7 = .336 sq.in/fit
a = 0.336 x 60000 / (0.85 x 6000 x 12) = 0.32 in.
cMn = 0.9 x 0.336 x 60000 x (8 - .75 - .25 - 0.32/2) = 124104 #.in = 124.1 K.in/ ft at column strip

Demand load in most loaded bay: 56.8 K.in/ft Check

Slab strip:
Minimum bottom reinforcement: (13) #4 on a 17'-9" strip - #4 @ 15"
As = 0.196 x 12 / 15 = .157 sq.in/ft
a = 0.157 x 60000 / (0.85 x 6000 x 12) = 0.154 in.
4Mn = 0.9 x 0.157 x 60000 x (8 - .75 - .25 - 0.192/2) = 58680 #.in = 58.6 K.in/ ft

Demand load in most loaded bay: 22.5 K.in/ft Check

NEGATIVE BENDING

Column strip:
Minimum top reinforcement at column: (10) #8 on a 6'-3" strip ^' #8 @ 8"
As = 0.79 x12/8 = 1.2 sq.in/ft
a = 1.2 x 60000 / (0.85 x 6000 x 12) = 1.2 in.
cl)Mn = 0.9 x 1.2 x 60000 x (8 - .75 - .5 - 1.2/2) = 398,520 #.in = 398.5K.in/ ft

Demand load in most loaded bay: 199 K.in/ft Check

Slab strip:
Minimum top reinforcement at column: (15) #4 on a 16'-9" strip"' #4 @ 14"
As = 0.196 x 12/14 = .17 sq.in/ft
a = 0.17 x 60000 / (0.85 x 6000 x 12) = 0.17 in.
(1)Mn = 0.9 x 0.17 x 60000 x (8 - .75 - .25 - 0.17/2) = 65,775 #.in = 65.5 K.in/ ft at slab strip

Demand load in most loaded bay: 1.1 K.in/ft Check

The analysis for LC1 (original building loads, 100 PSF DL + 40PSF LL) shows that the modeling done is
accurate enough to obtain capacities that are fairly close the member strengths and can be used for
comparison with demolition loads.



Howard I Shapiro Associates

Consulting Engineers, P.C.

Email: AStock@HISAssoc.com

Job: 16119.00.00

Address: 1568 Broadway

Engineer: A15

Date: 5/24/2107

Load Case - Long span (Mx) - K.in/ft Short span (My) - K.in/ft

Description # Machine #Mach. Debris Formula
Mx+c columns

r

Outer Bay

trip

Inner Bay

Mx+s slab

Outer Bay

strip

Inner Bay

Mx -c column
'

Outer Bay

strip

Inner Bay

Mx -s slab
i

Outer Bay !Inner

strip

Bay

My+c

columns

strip

My+s slab

strip

My -c

columns
strip

My -s slab

strip

40 PSI LL LC1 N/A N/A N/A 1.2DL+1.6LL - 71.0 71.0 67.0 67.5 133.5 261.0 72.5 72.5 57 22.5 199 1.5

LC2 Mini 3 NO 1.2DL+1.6 MIA 48.3 46.1 42.2 43.7 153.2 168.8 49.0 46.3 74 21.8 176 4

Mini -Ex with

no debris and

no shoring

LC3 Mini 3 NO 1.2DL+1.6 ML2 68.6 66.8 76.0 73.9 157.6 185.2 51.8 45.7 53 42.6 167 1.3

LC4 Mini 3 NO 1.2DL+1.6 ML3 45.4 78.1 44.9 56.4 144.7 183.9 45.3 47.2 41 14.1 159 1.2

LC5 Mini 3 NO 1.2DL+1.6 ML4 71.6 67.5 79.0 72.6 136.3 182.0 46.7 48.8 46 38.7 164 5

LC6 Mini 3 NO 1.2DL+1.6 ML5 46.3 46.0 43.1 42.1 153.0 168.8 46.7 48.2 66 17.1 174 5.8

LC7 Mini 3 NO
1.2DL+1.6 ML6 Partially

Demolished
76.2 65.8 58.1 50.2 117.9 150.2 46.2 39.6 39.4 - 57.9 127.8 0

LC8 Mini 3 NO
1.2DL+1.6 ML7 Partially

Demolished
92.2 76.6 61.6 49.0 124.3 150.2 46.6 39.1 39.6 53.3 129 0

Shored floor
with Loader
and debris

LC9 Heavy 3 Yes 1.2DL+1.6 DebL+1.6 ML1 57.1 47.1 40.8 44.1 158.2 191.6 48.4 46.6
LC10 Heavy 3 Yes 1.2DL+1.6 DebL+1.6 ML2 71.7 60.7 73.1 65.0 172.2 189.6 47.9 46.6

LC11 Heavy 3 Yes 1.2DL+1.6 DebL+1.6 ML3 59.8 70.9 50.1 48.9 150.7 190.3 46.8 46.4

LC12 Heavy 3 Yes 1.2DL+1.6 DebL+1.6 ML4 55.8 59.0 67.5 64.0 128.7 202.6 47.3 46.4
LC13 Heavy 3 Yes 1.2DL+1.6 DebL+1.6 ML5 47.0 46.6 43.5 40.5 139.7 189.3 46.9 47.6
LC14 Heavy 3 Yes 1.2DL+1.6 DebL+1.6 ML8 54.1 47.5 45.4 44.5 160.3 189.8 52.1 47.1

LC15 Heavy 3 Yes 1.2DL+1.6 DebL+1.6 ML9 59.4 61.8 48.1 42.7 150.3 193.1 46.3 46.0

LC16 Heavy 3 Yes 1.2DL+1.6 DebL+1.6 ML10 51.1 57.1 49.3 53.4 134.5 192.0 47.0 46.5

Lower floor
with no EQ

and no

Debris, posts

only

LC9 Heavy 3 Yes 1.2DL+1.6 DebL+1.6 ML1 71.1 54.8 55.6 44.2 135.1 156.3 49.2 47.3
.

LC10 Heavy 3 Yes 1.2DL+1.6 DebL+1.6 ML2 87.4 70.6 71.3 52.2 154.6 173.3 46.7 46.7

LC11 Heavy 3 Yes 1.2DL+1.6 DebL+1.6 ML3 73.6 71.2 61.4 50.2 135.9 171.1 47.0 46.6

LC12 Heavy 3 Yes 1.2DL+1.6 DebL+1.6 ML4 58.8 68.2 53.7 63.9 132.1 175.7 47.3 46.5

LC13 Heavy 3 Yes 1.2DL+1.6 DebL+1.6 ML5 47.7 52.1 43.8 50.2 141.4 170.9 47.7 48.3
LC14 Heavy 3 Yes 1.2DL+1.6 DebL+1.6 ML8 65.8 51.6 52.9 44.8 133.4 162.4 53.4 47.8

LC15 Heavy 3 Yes 1.2DL+1.6 DebL+1.6 ML9 72.6 63.9 59.0 45.6 135.8 162.1 47.5 47.0

LC16 Heavy 3 Yes 1.2DL+1.6 DebL+1.6 ML10 52.7 62.9 47.2 58.5 135.7 171.0 47.5 46.8

Slab capacity 96.8 114.5 85.5 73.0 230.0 325.0 73.0 73.0 124 58.6 398.5 65.5

OK OK OK 01% Over OK OK OK OK OK OK OK OK

Conclusion: The mini -ex is 1% over capacity for the inner bay positive slab strip bendeing in Load Case 3. However, since the calcs are conservative in assuming the load is appiled as a point load and not a uniform load over the
length of the track, this is acceptable. Therefore, the mini -ex is permitted to operate on floors 9 -roof assuming there is no debris with no shoring required. For the skid -steer loaders the slab must be shored in order to operate on
the slab with or without debris.
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Timber Post Allowable Loads - 4x4

Use 4"x4" Actual Dimension = 3.5" x 3.5"
d=
A=
Fc=

Co =

CM =

Ct =

CF =

rc =
F*, =

Ka =
E'min =
E' =

c=
A=
B=
CP =

F' =

3.5 in
12.25 in2
1350 psi

2.0

0.9 wet service condition

1.0 ordinary range of temperature

1.0 (12/d)^1/9

Fc CD CM C, CF

2430 psi

0.8

580,000 psi
1,600,000 psi

0.8
[ 1 + (FeE/F*,) ] / 2c

(FCE/F*c) / c

A - sqrt( A` - B )

F*, Cp

Doug -Fir No. 2 or better

(Impact = 2.0, Cons =1.25)

Job: 16119.00.00
Address: 1568 Broadway

Engineer: AJS
Date: 5/24/2107

Clear Ht.(ft) Fa (Psi) F*c (psi) A B Cp F' (psi) PALL (k)

8.00 617 2430 0.8 0.3 0.24 580 7.1

8.50 546 2430 0.8 0.3 0.21 518 6.3
8.71 520 2430 0.8 0.3 0.20 495 6.1

9.00 487 2430 0.8 0.3 0.19 465 5.7
9.50 437 2430 0.7 0.2 0.17 420 5.1

Applied Load: 5.3 kips
Post Length: 8.71 feet

4x4
5/24/2017 20170524 Post Shore Calculation AJS
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The shear strength for the slab is as follow:

JOB: 1568 BROADWAY
SHEET NO

CALCULATED BY: BP & AJS DATE: 6/12/17
CHECKED BY: SB/PY DATE:

CLIENT: PAVARINI McGOVERN

Face of column strip shear: ctiV'c = 2XVfc *I *d = 0.85 * 2*1.0*(4000)1/2*(15*12)*8 = 155 kips
Punching shear: 4V'p =47tVf.c*bo *d = 0.85*4*1.0*(.4000)^1/2*(4*20)*8 = 138 kips

Contributory area for face of column shear: 24' x 8.83' / 2 = 106 Sq.ft

Critical demand loads for loader operation and 60PSF debris, assuming the machine wheel is at the
edge of the column with up one machine each bay:

Vuc = (1.2 x 100PSF + 1.6x 60P5F) x 106 Sq.ft + 1.6 x 9,416 Lbs = 38.0 kips
< ckV'c = 155 kips OK

Vup =1.6 x 9,416 Lbs / 2 = 7.5 kips < cl)V'p = 138 kips OK
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III. ANALYSIS OF LOWER FLOORS (1-8).

JOB: 1568 BROADWAY
SHEET NO

CALCULATED BY: BP & AIS DATE: 6/12/17
CHECKED BY: SB/PY DATE:

CLIENT: PAVARINI McGOVERN

Floor Construction (floors 1 through 8) Concrete slab on 20 Ga Metal Deck

Floor Conc. Depth (ta) in. Concrete Weight Deck Depth (td) in. Conc. Strength (fc) psi
1st 5" N.W. 3" 4,000
2nd 4''A" N.W. 3" 5,000

3rd- 6th 3'''A" L.W. 3,, 3,000
7th 5" N.W. 3" 4,000

8th 7" N.W. 3,, 4,000

A. DEMOLITION EQUIPMENT (same as above on page 6)

The Bobcat 5160 skidsteer load will be used once again as the governing machine.

6,115# (base weight) + 3,200# (tipping load) = 9,315# (on 1 axle when tipping) /2wheels = 4,658 #/wheel

Since some of these slabs and beams will remain, we will utilize the following load cases:

1.2 DL + 1.6 Demolition Live load +1.6 Debris load for the machine load checks

B. ANALYSIS OF SLABS

For flexure place axle at
center of slab span.

For shear, place axle at
distance "d" from support
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1st Floor Slab

Deck Construction

Deck depth (td)

Deck gage

Deck Strength (FY)

Deck area (A5)

Conc Depth (ta)

Total Depth (h)

Conc Strength (fc)

Conc. Area (Ad

Reinforcement

Reinf. Area (A5)

Reinf. Cover

Reinf. Strength

Conc Weight

Conc. DL

Debris Load

Positive Bending

d

cDMn

Wheel Width
bm

Span (L)

Machine loc. (X)

be (caic)

be_max

bem

Machine Width
Spread (flexure)

Machine Weight

(Mu

Check

8

78.5

0.60

6.5

129

1.7

5.6

7.3

5.6
5.6

10.1

Job: 16119.00.00

Address: 1568 Broadway
Engineer: AJS

Date: 5/08/2107

Shear Capacity

in. CD

A

ksi CDVd lbs

in2 cDVc 5815 lbs

in. cDVd + cDVc 9235 lbs

in. 4*Ac*VP, 15508 lbs

psi

in2

in'

in

ksi

pcf

Psf

in

in

kip -in

Machine Loc. (x)

be(calc)

be check

Check OK

014, = oVd +

011, = 024TicAc

X tc
be = Lon, + (1 - 7PC 8.9(i)

V, = 1.2VEn, 1.6VDebris 1.6VEQ

in
WDL X L WDebris X L

VDL = VDebris =
ft 2

ft VEQ =
2

-WEQ x L /Spread
ft
ft
ft
ft
ft
ft
lbs

OK

102 kip -in

bn, = b2 (wheel width) + 2 x tc

AsFy
a = .85/cb

OM = 0AsFy (d -;)

tc
be = bni + 2(1 -

X
-)X 8.9(T)

WDL X L2
MDL = 8

MDebris = 8

WDebris x L2

xL
MEQ = WEQ / Spread

Mu = 1.2MDL, 1.6MDebris 1.6MEQ
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2nd Floor Slab

Deck Construction

Deck depth (td)

Deck gage

Deck Strength (Fy)

Deck area (A5)

Conc Depth (ta)

Total Depth (h)

Conc Strength (Pc)

Conc. Area (A,)

Reinforcement

Reinf. Area (A5)

Reinf. Cover

Reinf. Strength

Conc Weight

Conc. DL

Debris Load

Positive Bending

CD

d

Wheel Width
WDL x L WDebris X L

bm ft VDL = 2 VDebns =
2

Span (L) ft
Machine loc. (X) 4.6 ft WEQ

VEQ = X L/Spread
be (calc) ft 2

be_max 5.34 ft
bem 5.34 ft
Machine Width ft
Spread (flexure) 10.8 ft
Machine Weight lbs

Job: 16119.00.00

Address: 1568 Broadway

Engineer: AJS

Date: 5/04/2107

in.

Shear Capacity

octi

A

ksi CDVd lbs

in2 cDVc 5972 lbs

in. +13)Vc 9392 lbs

in. 4*Ac*Vfic 15924 lbs

psi CDVn 9392 lbs

in2 Machine Loc. (x) 0.63 ft
be(calc) 2.17 ft

in2 be check 2.17 ft
in Vu 4683 lbs

ksi

pcf

Check OK

Psf
= 0Vd 0Vc f/Ac

0Vc = 02A-dricAc

be = b,, + (1 -
X
-)X<_8.9(h)

Vu = 1.2VDL + 1.6VDebris 16VEQ

OK

6,, = b2(wheel width) + 2 x tc

a =
.85rcb

AsFy

OM, = 0AsFy (d -

tc
be = bni + 2(1 -

X
-)X 8.9(T)

MDL

MDebris

WDL x L2
8

WDebris

8

X L2 WEQXL
MEQ = / Spread

4

Mu = 12MDL + 16MDebris 1.6MEQ
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3rd Floor through 6th Floor Slabs

Deck Construction

Deck depth (td)

Deck gage

Deck Strength (FY)

Deck area (A,)

Conc Depth (ta)

Total Depth (h)

Conc Strength (fic)

Conc. Area (Ac)

Reinforcement

Reinf. Area (A5)

Reinf. Cover

Reinf. Strength

Conc Weight

Conc. DL

Positive Bending

CD

Wheel Width
bm

Span (L)

Machine loc. (X)

be (caic)

be_max

bem

Machine Width
Spread (flexure)

Machine Weight

Check

Job: 16119.00.00

Address: 1568 Broadway

'Engineer: AJS

Date: 5/04/2107

in.

Shear Capacity

(1)

A

ksi CDVd 42ot lbs

in2 Vic 3094 lbs

in. cDVd + cDVc 6514 lbs

6.25 in. 4*Ac*Vfic 9706 lbs

psi (DVn 6514 lbs

in2 Machine Loc. (x) 0.52 ft
be(calc) 1.87 ft

in2 be check 1.87 ft
in Vu 5197 lbs

ksi Check OK

pcf

45.52083

in

ki

in

in

ft
ft
ft
ft
ft
ft
ft
lbs

= ovd + OVc LIN/KA,

ovc = 02A 7cAc

tc,
be = bm + (1 -

X
-)X _c 8.9(V

Vu = 1.2VEn, + 1.61/Debris + 1.6VEQ

WDL x L WDebris x L
VDL = 2 VDebris =

QE
VEQ =

W2 x L/Spread

OK X tc
be = bm + 2(1 - -)X 8.9(i)

AsR,
a = .85rcb

OM, = 0AsFy (d -;)
bm = b2 (wheel width) + 2 x tc

MDebris =
8

WDL x L2
MDL = 8

WDebris x L2

2

MEQ = / Spread

Mu = 12MDL 1.6MDebris 1.6MEQ
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5th Floor Alternate Slab

Deck Construction

Deck depth (td)

Deck gage

Deck Strength (Fy)

Deck area (A5)

Conc Depth (ta)

Total Depth (h)

Conc Strength (f's)

Conc. Area (At)

Reinforcement

Reinf. Area (A5)

Reinf. Cover

Reinf. Strength

Conc Weight

Conc. DL

Positive Bending
CD

a u.i i in
in

in.

ksi

in2

in.

in.

psi

in2

in2

in

ksi

pcf

Wheel Width
bm ft
Span (L) ft
Machine loc. (X) 5.7 ft
be (calc) ft
be_max 5.56 ft
bem 5.56 ft
Machine Width l ft
Spread (flexure) 10.13 ft
Machine Weight lbs

Check

ilsR,
a = "

.85c cb

Shear Capacity

(I)

A

cbVd

cDVc

cDVd + cDVc

4*Ac*Vfic

Job: 16119.00.00

Address: 1568 Broadway
Engineer: AJS

Date: 5/04/2107

lbs

3094 lbs

6514 lbs

lbs9706

CDVn 6514 lbs

Machine Loc. (x)

be(calc)

be check

0.67

2.29

2.29

ft

ft

ft

Vu 4579 lbs

Check OK

OK, = 0Vd + OK 5 LIVTAc

OK = 02AlricAc

tc
be = bm + (1 -

X
-)X 5 8.9(-h)
L

V, = 1.2VDL + 1.61/Debris + 1.6VEQ

WDL X L WDebris X L
VDL = 2 VDebris =

2

QE

VEQ =
W-2- x L/Spread

OK tc,
be = bm + 2(1 - -L)X 5 8.9(-h)

WDL x L2
MDL = 8

WDebris X L2

011171 = OilsFy (d - -;) MDebris =
8

bm = b2(wheel width) + 2 x tc.

WEQXL
MEQ - / Spread

Mu = 1.2MDL + 1.6MDebriE + 1.6MEQ
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6th Floor Alternate Slab

Deck Construction

Deck depth (td)

Deck gage

Deck Strength (Fy)

Deck area (A5)

Conc Depth (ta)

Total Depth (h)

Conc Strength (fc)

Conc. Area (At)

Reinforcement

Reinf. Area (As)

Reinf. Cover

Reinf. Strength

Conc Weight

Conc. DL

8

78.54167

in.

ksi

in2

in.

in.

psi

in2

in2

in

ksi

pcf

Shear Capacity

a)

cDVd

(1)Vc

cDVd + cDVc

4*Ac*Vfic

Job: 16119.00.00
Address: 1568 Broadway

Engineer: AJS

Date: 5/04/2107

lbs

3093.7 lbs

lbs

lbs

6513.7

9705.6

eiVn 6514 lbs

Machine Loc. (x)

be(calc)

be check

0.67

2.29

2.29

ft
ft

ft
Vu 4689 lbs

Check OK

017, = (Wd + 4A/TcAc

Positive Bending OV, = 02AVT,A,

03:0 X ,
a in be = bm + (1 - -L)X 8.9(172

in

V, = 1.2VEn, + 1.6VDebris + 1.6VEQ

Wheel Width in

bm ft WDL X L WDebris X L
Span (L) VDL 2 VDebris = 2
Machine loc. (X)

be (calc) ft VEQ =
WEQ

X L/Spread
be_max ft 2

bem 5.56 ft
Machine Width ft
Spread (flexure) 10.1 ft
Machine Weight lbs

Check OK tc
be = bm + 2(1 - -)X 8.9(-h)

AsE,
a =

.85r cb

Oftin = 0AsFy (d -;)
bm = b2(wheel width) + 2 x tc

WDL X L2
MDL = 8

WDebris X L2
MDebris =

8

XL
MEQ =

WEQ
/ Spread

Mu = 12MDL 1.6MDebris 1.6MEQ
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7th Floor Slab

Deck Construction

Deck depth (td)

Deck gage

Deck Strength (Fy)

Deck area (A5)

Conc Depth (tc)

Total Depth (h)

Conc Strength (fc)

Conc. Area (As)

Reinforcement

Reinf. Area (A5)

Reinf. Cover

Reinf. Strength

Conc Weight
Conc. DL

Positive Bending

0311

a u.sya in
in

Job: 16119.00.00

Address: 1568 Broadway
Engineer: AJS

Date: 5/04/2107

Shear Capacity

in. CD 035

ksi cDVd lbs

in2 CDVc 5815 lbs

in. CDVd + (1)Vc 9235 lbs

in. 4*As*Vf's 15508 lbs

psi OVn 9235 lbs

in2 Machine Loc. (x) 0.67 ft
be(calc) 2.30 ft

in2 be check 2,30 ft
in Vu 4833 lbs

ksi Check OK

pcf

Wheel Width in

bm 1.67 ft
Span (L) ft
Machine loc. (X) 6.3 ft
be (calc) N ft
be_max 5.56 ft
bem 5.56 ft
Machine Width ft
Spread (flexure) 10.13 ft
Machine Weight lbs

Check OK

AsF
a = .85/ cb

= 0AsFy

OVn = 0Vd + oVc < 41/TsAc

= 02AVTAc

tc
be = Lon, + (1 -

X
-)X 8.9(i)

Vu = 1.2VDL + 1.61/Debris + 1.61/a2

WDL X L
VDL = 2 VDebris

WDebris X L

WEQ
VEQ = x L/Spread

2

tc
be = bni + 2(1 -

X
-)X 8.9(rd

MDL =
8

M
WDebris X L2 MEQ =WEQxL / SpreadDebrts =

8 4

WDL x L2

2

bm = b2 (wheel width) + 2 x tc Mu = 1.2MDL + 1.6111Debris 1.6MEQ
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8th Floor Slab

Deck Construction

Deck depth (td)

Deck gage

Deck Strength (Fy)

Deck area (A5)

Conc Depth (ta)

Total Depth (h)

Conc Strength (fc)

Conc. Area (Ac)

Reinforcement

Reinf. Area (A5)

Reinf. Cover

Reinf. Strength

Conc Weight

Conc. DL

Positive Bending

a)

d 8.5

Shear Capacity

in.

A

ksi (1)Vd

in2 CLIVc

CDVd + cDVc

4*Ac*Vfic

in.

in.

psi

in2

in2

in

ksi

pcf

in

cDMn

Wheel Width
bm

Span (L)

Machine loc. (X)

be (calc)

be_max

bem

Machine Width
Spread (flexure)
Machine Weight

170.1

in

11389

Job: 16119.00.00

Address: 1568 Broadway

Engineer: AJS

Date: 5/04/2107

lbs

7969 lbs

lbs

lbs21251

ocroVn 11389 lbs

Machine Loc. (x)

be(calc)

be check

0.83

2.78

2.78

ft

ft

ft

Vu 4671 lbs

Check OK

OVn = 0Vd + OVc < 447;Ac

= 02A TicAc

X tc
be = bin + (1 - -L)X 8.9(-h)

kip -in
= 1.2VDL + 1.6VDebris + 1.6VEQ

Mu

2

142.6

in

ft WDL x L WDebris X L
ft VDL 2 VDebris =

2

ft
QE

ft VEQ =
W2

X L/Spread
ft
ft
ft
ft
lbs

kip -in

Check OK

AsFy
a =

.85f' eb

OM, = OileFy
MDebris =

8

X tc
be = tom + 2(1 - T)X 8.9(17.)

WDL X L2
MDL = 8

WDebris X L2

bni = b2(wheel width) + 2 x tc

MEQ
WEQxL

4
/ Spread

Mu = 1.2MDL 1.6MDebris + 1 6M_EQ



I.

3" LOK-FLOOR

CMC Joist & Deck

3" x 12" deck F5 = 40 ksi f = 3 ksi 145 pcf concrete

Studs are not  . :
.

required for ii 4 ' ' 4"= " .

.,.
composite slab

3action. Studs on ' e -

:

I slab depth

the cross-section
indicate that it is
possible to install
studs at the beams.

12'

24' and 36' cover (36' shown)

Gage t w A.

DE

1p

:;K PROPERTIES

Sp Sp itiFlp. cliFtip +V. studs
22 0.0295 1.7 0.500 0.765 0.416 0.441 720 1270 2200 0.49
20 0.0358 2.1 0.610 0.953 0.548 0.577 820 1450 3420 0.60
19 0.0418 2.4 0.710 1.112 0.680 0.692 1100 1930 4660 0.70
18 0.0474 2.8 0.810 1.261 0.793 0.790 1380 2430 5900 0.79
16 0.0598 3.5 1.020 1.593 0.998 0.998 2120 I 3710 7420 0.79

COMPOSITE

' if'.

PROPERTIES

,,, '

..
' . OA," ' '

.

' r4
1/4

:' .' L`

t' 111-,;. 'tA
5 50 62 44 37 6 0 333 48 1 31 10 1 44.61 5700 7.84 9.46 9.86 0.023
6 00 70 94 42 0 0 375 54 1 50 12 9 51.25 6110 7.47 8.68 9.04 0.027
6 50 79 44 46 6 0 417 60 1 71 16 3 58.14 6540 6.95 8.02 8.35 0.032
7 00 87 94 51 3 0 458 66 1 92 20 2 65.23 6980 6.52 7.45 7.76 0.036
7.50 96.44 56.3 0.500 73 2.13 24.7 72.47 7440 6.14 6.96 7.25 0.041
8.00 104.94 61.3 0.542 79 2.35 29.8 79.84 7910 5.81 6.53 6.80 0.045

.40. 8.25 109.19 63.9 0.563 82 2.46 32.6 83.57 8150 5.65 6.33 6.59 0.047
f 8.50 113.44 66.6 0.583 85 2.57 35.6 87.32 8400 5.50 6.14 6.40 0.050

5.50 74.69 37.6 0.333 48 1.57 10.8 53.50 6920 9.20 10.76 11.21 0.023
6.00 85.06 42.0 0.375 54 1.81 13.8 61.49 7330 8.76 9.87 10.28 0.027
6.50 95.43 46.6 0.417 60 2.05 17.3 69.79 7760 8.29 9.12 9.50 0.032
7.00 105.80 51.3 0.458 66 2.30 21.5 78.33 8200 7.78 8.48 8.83 0.036..:.,_._.....

....,"' 7.50 116.17 58.3 0.500 73 2.56 26.2 87.08 8660 7.33 7.92 8.25 0.041
8.00 126.54 61.3 0.542 79 2.82 31.6 96.00 9130 6.93 7.43 7.74 0.045 0
8.25 131.73 63.9 0.563 82 2.9 34.6 100.50 9370 6.74 7.21 7.51 0.047
8.50 136.91 66.6 0.583 85 3.09 37.7 105.04 9620 6.57 7.00 7.29 0.050
5.50 85.36 37.6 0.333 48 1.80 11.3 61.44 7000 10.40 12.62 13.04 0.023
6.00 97.43 42.0 0.375 54 2.07 14.5 70.61 7820 9.90 12.08 12.48 0.027
6.50 109.50 46.6 0.417 60 2.35 18.2 80.17 8680 9.47 11.61 11.99 0.032
7.00 121.57 51.3 0.458 66 2.64 22.5 90.02 9440 9.22 11.18 11.55 0.036
7.50 133.64 56.3 0.500 73 2.94 27.5 100.12 9900 8.98 10.51 10.95 0.041
8.00 145.71 61.3 0.542 79 3.24 33.1 110.41 10370 8.76 9.86 10.27 0.045
8.25 151.74 63.9 0.563 82 3.40 36.2 115.62 10610 8.66 9.57 9.97 0.047
8.50 157.78 66.6 0.583 85 3.55 39.5 120.87 10860 8.56 9.29 9.68 0.050
5.50 95.58 37.6 0.333 48 2.02 11.9 69.22 7000 11.34 13.49 13.94 0.023
6.00 109.35 42.0 0.375 54 2.33 15.2 79.55 7820 10.78 12.92 13.35 0.027
6.50 123.12 46.6 0.417 60 2.65 19.1 90.34 8680 10.32 12.42 12.83 0.032
7.00 136.89 51.3 0.458 66 2.97 23.6 101.48 9560 10.04 11.97 12.37 0.036
7.50 150.66 56.3 0.500 73 3.31 28.7 112.91 10480 9.77 11.56 11.95 0.041
8.00 164.43 61.3 0.542 79 3.66 34.6 124.57 11420 9.53 11.19 11.57 0.045
8.25 171.32 63.9 0.563 82 3.83 37.8 130.48 11850 9.42 11.02 11.39 0.047
8.50 178.20 66.6 0.583 85 4.00 41.2 136.43 12100 9.31 10.86 11.22 0.050
5.50 95.58 37.6 0.333 48 2.48 13.0 69.22 7000 12.86 15.12 15.46 0.023
6.00 109.35 42.0 0.375 54 2.86 16.6 79.55 7820 12.23 14.49 14.97 0.027
6.50 123.12 46.6 0.417 60 3.25 20.8 90.34 8680 11.70 13.93 14.40 0.032
7.00 136.89 51.3 0.458 66 3.66 25.6 101.48 9560 11.37 13.43 13.88 0.036
7.50 150.66 56.3 0.500 73 4.08 31.2 112.91 10480 11.08 12.98 13.41 0.041
8.00 164.43 61.3 0.542 79 4.50 37.5 124.57 11420 10.80 12.57 12.99 0.045
8.25 171.32 63.9 0.563 82 4.72 41.0 130.48 11910 10.67 12.38 12.79 0.047
8.50 178.20 66.6 0.583 85 4.94 44.7 136.43 12400 10.55 12.19 12.60 0.050

Note:
50 ksi material Is also available.
See webslte for load tables.
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HOWARD I. SHAPIRO & ASSOCIATES

Consulting Engineers, P.C.
266 Merrick Road, Suite 300

Email: AStock@HISAssoc.com

C. ANALYSIS OF FIRST FLOOR FRAMING

JOB: 1568 BROADWAY

SHEET NO

CALCULATED BY: BP & AJS DATE: 6/12/17
CHECKED BY: SB/PY DATE:
CLIENT: PAVARINI McGOVERN

The framing will be analyzed for the load of the heaviest equipment allowed inside the building
(Bobcat S160 Skid Steer Loader on 2 wheels at tipping - 9,315 lbs/2 wheels = 4658 Ibs)
The Framing will be analyzed at multiple locations on each floor. See floor plans for which beams were
analyzed. The following load cases were used:

P P

1: Flexure Load Case 1

P P

L L/2 i B
L

] L/2 -E3

2 Flexure Load Case 2

P P

L

3 Shear Load Case 3



266Merrick Rd, Suite 300

Lynbrook NY 11563

(516) 791-2600

AStock@HISAssoc.com

Beam # 1 2 3 4 5

Be 99 84 54.501 84 90

-r;--
- --Ac

-As

d

tW

tf

on

Studs

a

Pc

Ac

ti

LMn

0Mn

Mu (k -ft)

% Used

Check

344 561.6 137.6 1080.4 370.8

1.0

116.1

3.22

0.46

777

699

288

0.41

2.0

-5.5

-0.15

-0.02

647

583

209

0.36

588.2819

0.7

45.4

3.8 1.2

248.6 -2.6

1.26 6.91 -0.07

0.25 0.58 -0.01

217 2898 498

195 2608 448

105

0.54

336 222

0.13

MI

C = min(ils,Fy + 2AsfFy or 0.85 f' cAc or I Qn)

be = min( Trill Width)
2

C PY -C
0.85fi cb

a = Py - A s Fy Pc
2

0.50

451.7489

6 7 8

55.75 103.98 138

172 619.2 889.2

0.7 1.4 1.9

13.2 89.0 -3.7

0.37 2.47 -0.10

0.09 0.27 -0.01

203 1143 1465

183 1028 1318

96 295 679

0.53

A Pc
A` Ty

Ac
ti =

0.29 0.52
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9

2.2

-2.6

-0.07

-0.01

230

207

141

0.68

10

96

583.2

2.6

-3.5

-0.10

-0.01

806

726

263

0.36

11

58.5

200.52

2.3

-0.03

-0.01

186

167

93

0.55

12 13 14

75 57

276.48 200.52

2.5 2.4

-2.4 -1.1
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-0.01 -0.01
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264 167

133 85

0.51 0.51

103.5
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2.5

23.8

0.66

0.07

982
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0.28

15 I 16

54.501 60

200.52 233.64

1.5 2.7
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-0.01 -0.01

193 226

174 203

89 96

0.51 0.47

Ben

116.499

530.1

1.8

59.7

1.66

0.20

881

793

365

0.46

174.629 206.0499 799.4086

Job #15318.00.00

Date: 5/24/2017

Calculated By: AS

Checked By:
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Consulting Engineers, P.C.
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D. CONCLUSION

JOB: 1568 BROADWAY
SHEET NO

CALCULATED BY: BP & AJS DATE: 6/12/17
CHECKED BY: SB/PY DATE:
CLIENT: PAVARINI McGOVERN

The slab and framing on floors 1-8 can safely support the Bobcat 5160 and other listed equipment.
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