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EXECUTIVE SUMMARY

In this second technical report alternative floor systems were analyzed for Mountain State
Blue Cross Blue Shield Headquarters. Three other systems were analyzed and compared
with the original system. When comparing the systems several factors came into
consideration: cost, weight, fit to grid, constructability, fire protection, depth, and
vibration. The original system is composite steel, spans 30°, and carries the large loads.
The other three systems | investigated are:

e Non-Composite Steel Floor System
e Two Way Flat Slab with Drop Panels
e Two Way Post Tension Slab

After exploring these options the concrete floor systems seem to work well for this
building. They both reduce the total depth of the floor system and can still span the 30 ft.
bays. There will be major changes to the lateral system and possibly foundations if
further investigated. Technical report 3 will further look into the lateral systems and
further decide if these systems could potentially work for Mountain State Blue Cross
Blue Shield Headquarters.
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INTRODUCTION TO MOUNTAIN STATE BLUE CROSS BLUE
SHIELD HEADQUARTERS

Mountain State Blue Cross Blue Shield Headquarters Building consists of 4 stories that
sit above grade and is mainly office space. It was designed by Burt Hill Architects. Its
main purpose for being built was to expand to include an extra 170 employees that are to
be hired this year. G.A. Brown was hired as the contractor and began construction in
March of 2008 and is expected to be completed by April of 2009. MSBCBS is located in
Parkersburg, WV, which sits on the north-western area of the state near the Ohio border.
The building has a brick veneer fagcade which sits well into the site of downtown
Parkersburg. It also has a large glass curtain wall which emphasizes the buildings
entrance and gives the building a modern appeal.

The building is approximately 130,000 square feet and has mainly an open floor plan.
The buildings top of steel is at a height of 67° — 6.5” above grade due to the screen wall
located on the roof for the mechanical units. The floor to floor height of the building is
approximately 13’-4”. The typical bay size is 30’ x 30’ being made by composite steel
structure and concrete slab on steel decking. The lateral system of the building is made
up of four braced frames, two in the north/south and two in the east/west building
direction. The foundation contains caissons which extend approximately 70’ ft. The
ground level consists of a 4” slab on grade with grade beams surrounding the perimeter
of the buildings footprint.
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CODE

CODE / REFERENCES
2006 International Building Code
(ACI 318-08) Building Code Requirements for Structural Concrete

Specification for the Design, Fabrication and Erection of Structural Steel Buildings
Allowable Steel Design, 13™ Edition, American Institute of Steel Construction

(ASCE - 07) Minimum design loads for Buildings and other Structures
American Society of Civil Engineers

Steel Deck Institute, Design Manual

CODE / REFERENCES USED IN ORIGINAL DESIGN
2003 International Building Code
(ACI 318-05) Building Code Requirements for Structural Concrete

Specification for the Design, Fabrication and Erection of Structural Steel Buildings
Allowable Steel Design, 13" Edition, American Institute of Steel Construction

(ASCE - 07) Minimum design loads for Buildings and other Structures
American Society of Civil Engineers

Steel Deck Institute, Design Manual
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MATERIALS

Concrete
Foundations f’c = 4000 PSI
Slab On Grade f’c = 4000 PSI
Exterior Slabs f’c = 4500 PSI
Interior Slabs on Metal Deck f’c = 4000 PSI

Reinforcement

Deformed Bars ASTM A615, Grade 60
Welded Wire Fabric ASTM A185

Steel
Structural “W” Shapes ASTM A992
Structural “M,” “S,” and “HP” Shapes ASTM A572, Grade 50
Channels ASTM A572, Grade 50
Steel Tubes (HSS Shapes) ASTM A500, Grade B
Steel Pipe (Round HSS) ASTM A500, Grade B
Angles and Plates ASTM A36

Metal Deck and Shear Studs

Composite Floor 2”7 20 Gauge
Roof Deck 1Y% “ Galvanized
Studs ¥ Diam. 4 ¥ Tall
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GRAVITY AND DESIGN LOADS

DEAD LOADS

Construction Dead Loads

Concrete 150 PCF
Light Weight Concrete 110 PCF
Steel 490 PCF
Partitions 20 PSF
M.E.P. 10 PSF
Finishes and Misc. 5 PSF
Windows and Framing 20 PSF
Roof 20 PSF
LIVE LOADS

Public Areas 100 PSF
Lobby 100 PSF
Office First Floor Corridor 100 PSF
Office Corridors above First Floor 80 PSF
Offices 50 PSF
Light Storage 125 PSF
Heavy Storage 250 PSF
Mechanical 150 PSF
Stairs 100 PSF
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EXISTING STRUCTURAL SYSTEM

FOUNDATIONS

The foundation system is drilled caissons that range from 30 in diameter to 66”. They
were designed to have an allowable skin friction of 550 psf. They contain a variation No.
7 to No. 8 vertical reinforced bars, and have ties that are No. 3 reinforced bars.
Depending on the location on the plan the caissons are driven into the ground 59’ to 74’
below grade. The caissons support the steel framed system and the 4” concrete slab on
grade. The grade beams surrounding the perimeter of the building are 24” x 30”.

FLOOR SYSTEM

MSBCBS has a composite system with 30° x 30’ typical bay size. A 3-1/4” light weight
concrete slab sits on a 2” — 20 gauge composite steel decking with %4” studs. The deck is
supported by mainly W18 x 35 beams that are spaced 10’ center to center. The majority
of the girders are W21 x 62 which transfer the loads from the beams to the columns. This
floor system is used for all floors except for the roof and the 4” slab on grade. The roof is
made up of an 1-1/2” 20 gauge wide rib galvanized steel deck and is 3 spans continuous
with 3” of concrete. The roof floor system is mainly supported by K-series joists that are
spaced 6’ center to center.

COLUMNS

The gravity columns for MSBCBS are typically W10’s. The gravity base plates have a 4
bolt connection and have a thickness varying from 1” to 1-5/8”. The lateral columns are
W12’s. The lateral base plates typically have a 12 bolt connection with a thickness of 1-
1/2” to 2-1/2”. The mechanical screen roof is composed of HSS 12 x 12 x 3/8 post,
which connects to the beam, with a 1” thick base plate.

LATERAL SYSTEM

Four braced frames make up the lateral force resisting system for the building. The
placements of these braces were based on the location of interior walls throughout the
building. The purpose was to be able to conceal the braces within the walls. Several
different types were used, from diagonal bracing to x bracing to uneven inverted chevron
bracing. All of these braces are laid out in between floor to floor spaces. The braces
range from HSS 8x8’s to HSS 10x10’s. The braces are connected using gusset plates with
a minimum thickness of the beam’s web thickness. Typical base plates for these lateral
columns are 2-1/2” thick with large caissons to transfer the shear forces. Below is the
layout of the lateral braces and elevations (Figures 1 through 5).
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Figure 1: Lateral System Layout
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Figure 2: Lateral Brace 1 Elevation
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Figure 3: Lateral Brace 2 Elevation
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Figure 4: Lateral Brace 3 Elevation
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Figure 5: Lateral Brace 4 Elevation
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EXISTING FLOOR SYSTEM

The composite floor system used in Mountain State Blue Cross Blue Shield is a
satisfactory system. It is extremely effective in covering the long open spans needed for
the building’s plans and is ideal for carrying the heavy loads throughout the building.

The deck and slab along with the fireproofing on the beams provide a 2 hour fire rating
(Figure 6). The composite system provides a 13 foot 4 inch floor to floor height and the
large beams and girders minimize deflections. Detailed calculations can be seen in
Appendix B. There is no shoring or formwork needed for this system. Limited openings
throughout the building result in fast pouring of the concrete. The steel system used in the
building is faster and more proficient than forming and pouring a concrete beam and
column system. The overall system is considerably cheap and easy to construct ($22.75).

The disadvantages of this system are the beams and girders are relatively deep. The total
depth of the floor system is approximately 28 inches. With this composite system the
steel beams and studs combining with the deck and concrete create a considerable
amount of weight for the caissons to carry. This requires that the caissons be driven to
depths reaching 74 feet.

stud-welded shear conneclors

| concree

matal decking | |

sleel beam

Figure 6: Composite Steel Floor System

Overall this system is a good choice for Mountain State Blue Cross Blue Shield. It
covers the structural requirements of the building. It enables the building to be
completed in a short amount of time and meets the architectural requirements.
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ALTERNATE FLOOR SYSTEMS

For this report three different floor systems were analyzed to determine if the existing
composite steel system was the most viable. In choosing three alternate systems, | looked
into systems that could span large bays. The systems also needed to be able to carry
heavy loads and be reasonable in price. The three systems | chose to investigate in the
order which they will be presented in the next few pages are:

e Non-Composite Steel System
e Two Way Flat Slab with Drop Panels
e Two Way Post Tension Slab

Various Codes were used in the design of these systems:
(ACI 318-08) Building Code Requirements for Structural Concrete

Specification for the Design, Fabrication and Erection of Structural Steel Buildings
Allowable Steel Design, 13" Edition, American Institute of Steel Construction

Vulcraft Steel Deck Manual

R. S. Means Assemblies and Square Foot Cost Data for Parkersburg, West Virginia, 2008
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NON-COMPOSITE STEEL SYSTEM

The non-composite steel floor system is fundamental. It is extremely similar to the
existing floor structure that Mountain State Blue Cross Blue Shield utilizes. The major
difference is that there are no shear studs that need to be welded to the beams for
composite action (Figure 7). This cuts down on time which was a concern when
designing the building’s structure. 4.5 of normal weight concrete was used in my
analysis for the slab. A detailed report of the results from RAM showing beam and
girder results can be seen in Appendix C. This system fit into the existing grid well, and
wouldn’t require a different lateral system. It also provides a possibility of adding an
additional floor to the building with not much extra effort needed in design.

The system actually increases the weight of the structure and the depth of the steel
members used to support the slab. In order to fully utilize this floor system | believe that
the column spans would have to be shorter, enabling the beam and girder sizes to
decrease. The open floor plan poses a problem for this alternative and the need for extra
columns and foundations. Therefore I do not believe that this system is a viable choice
for Mountain State Blue Cross Blue Shield.

Figure 7: Non-Composite Steel Floor System
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TWO WAY FLAT SLAB WITH DROP PANELS

This two way reinforced concrete slab was designed for a typical interior bay. Since
Mountain State Blue Cross Blue Shield’s layout is practically square forming 30” x 30’
bays this system fits in well. A 20” x 20” column size was assumed in my calculations.
The slab was designed with drop panels to decrease the effect of punching shear (Figure
8). The result was a slab thickness of 13", detailed calculations shown in Appendix D.
Ballasts or some other techniques will need to be used to conceal the mechanical
ductwork which will increase the total thickness.

This system fits almost perfectly into the existing square grid layout of Mountain State
Blue Cross Blue Shield. Its total thickness is nearly half of the existing composite
design. Since drop panels were used the columns could be reduced in size which could
be looked into in a later analysis. This system also handles vibration well and provides a
2 hr fire rating.

Conversely, this system does add weight to the foundations of the structure which could
pose problems. The drop panels cause problems with ceiling heights and the layout of
the mechanical equipment. The lateral system of the building would now have to be
completely different which will be looked at in Tech.3.

Two-Way Flat Slab
with Drop Panels

Figure 8: Two Way Flat Slab with Drop Panels

Overall this could be a possible alternative for Mountain State Blue Cross Blue Shield.
Further investigation is needed to determine change of lateral system and foundation
impact.
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TWO WAY POST TENSION SLAB

This option utilizes a two way post tension concrete slab and columns. To achieve post
tension, the steel tendons are tensioned after the concrete has hardened to a compressive
strength of approximately 3,000 psi (Figure 10). The tendons are anchored at the ends
within the concrete and have a vertical profile (Figure 9). This system can cover large
spans economically. Only a typical interior bay was designed for this report. Column
sizes were assumed to be 20” x 20”. The resulting thickness of the slab was 8”. Detailed
calculations can be seen in Appendix E. This system could span even a greater distance
while still maintaining a relatively thin slab thickness. This could reduce the amount of
columns and foundations in Mountain State Blue Cross Blue Shield. With this minimal
slab thickness the addition of another floor could be achieved since this depth is less than
half of the original deck. The post tension slab also deals well with deflection and
vibrations. It reduces the amount of mild-steel reinforcement.

The post tension slab has a significant increase in weight compared to the original floor
system. This system also requires an experienced team for construction and the need to
make sure everything is laid out correctly. It is also difficult to run the tendons around
openings in the building. After construction adding of openings throughout the building
is extremely difficult because of the possibility of rupturing a tendon. This means
preconstruction planning must be precise. There must be a different lateral system used
in this design.

a
aEND e INT PT Tendon
_ - ZIN_ YV 7-\\/| Neutral
L. = e —~ 4 Axis
A J‘B L2 C D

L3 \
\

< et -
< > > >

Continuous Post-Tensioned Beam
Figure 9: Vertical Tendon Layout

Figure 10: Horizontal Tendon Layout

Overall this system is an exceptional choice. Further investigation will be needed in
order to determine if larger bays and a different lateral system could fit into Mountain
State Blue Cross Blue Shield’s layout.
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OVERALL SYSTEM COMPARISON

The following chart shows a comparison of all floor systems (Table 1).

Weight (psf) 59 67 119 100
Slab Depth 5.25" 4.5" 9.5" 8"
System Depth 28" 33" 13" 10"
Moderate -
Constructability Moderate Moderate - Low Moderate High
Foundation
Impact - - Little Little
Fire Rating 1-2hr 1-2hr 2 hr 2 hr
Vibration Average Average Superb Superb
Material and
Labor Cost per ft $22.75 $20.98 $16.55 $26.17
Viable System Yes No Yes Yes
Further
Investigation - No Yes Yes

Table 1: System Comparison

Weight comparison shows that the existing composite system is the lightest meaning that
the other systems could cause changes to the caissons used for the buildings foundations.
The year long construction time frame favors the existing design seeing that the concrete
flat slab and the post tension slab could possibly increase construction time due to the
difficulty of constructing these systems. | believe that either concrete structure could be a
viable alternative depending on the experience of the contractor in those areas and the lee
way in construction time.
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CONCLUSION

After investigating all these different floor systems it is not difficult to see why the
original design was a composite steel floor system. The composite floor system is
relatively cheap and easy to construct. Its large bay spans allow for the open floor plan
needed in this office building layout. The easy construction allows for the building to be
erected and completed in just over a year time frame. The cost of this system is relatively
average compared to the others only due to the fact that light weight concrete was used.
This system is lightest of the steel systems and has the smallest depth. All these
contribute to making it the definite steel design choice.

However, the two way flat slab and two post tension slabs offer different advantages to
the project. They present the building with the opportunity of minimizing the total depth
of the floor system. This could allow for the addition of another floor. The post tension
slab also proposes the possibility of increasing the span size to increase the open space
throughout the building. I believe that either of these choices could be a possible
alternative. Further analysis will be needed to determine a viable lateral system for these
options.

All design values used were in accordance with the codes referenced. Detailed
calculations and notes are available for review in the appendices. Any questions or
comments can be aimed at Dominic Manno via email: dam336@psu.edu.
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APPENDIX A:
TYPICAL BAY USED FOR ALL
CALCULATIONS
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APPENDIX B:
EXISTING COMPOSITE STEEL FLOOR
SYSTEM
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” ‘ Load Diagram
i RAM Steelwll 2

DataBase: 06265_00 R AN Added Stair
"E ”’ Al Bullding Code: IBC

04/01/08 16:58:17

Floor Type: 2nd Floor Alt 2 Beam Number = 120
Span information (f): I-End ({30.00,42.33) J-End (60.00,42.33)

Wl

W2

\

Load Dzt DL L1+

ft kAt kit
Wl 0.000 0,640 0.630
W 30,000 0,640 0.630

LL-
kit
0.000
0.000

Ifax Tot
kit
1.330
1.330
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Gravity Beam Design

Fl‘ RAM Blecl s 11.2

ThgaBuase: 06207 _00"RAM Addod Siir
Buldine Code: E3C

1:1 JLJ\J

L0108 16:58:17
Steal Code: ASTHth Td.

Floor Type: 2od Floor Al 2 Beam Number =7

SPAN INFORMATION {fty:  EEnd (30.00,22.33)
Maximur Depth Litilativen spocilicd = 22.00

J-End (30,00,52.33)

Heam Sizc (Uacr sclocted) — W2tNn? By — S0 ks]
Torlal Bewmn Toneth (113 R VAN Y]
CONPORTYE PIROPERTIES (Nat Shored}:
T.elt Right
Clewerene niekness (in) 325 3
fni weeichit concrele (pel) [N KL [J =KL LI

fio (kaij. 2Kk EELL

Mrecking Cncrntalion . pacallcl preeallcl

Ireeking lvpa LISTY 2% Tash -Flewier TIRTY 2" Tath-Tliwar

hutt {in) - L0, () Y burfin) - 19,2%

SelM i) 137 66 Ser{ini} 18%.55

Lett (:nd) = a4 LT {indy = ERIEOR. 1)

Slud Tenzth (il 400 Sl diaeer §inn nss

St Cupacilyv i kips) g = 114

Aotenula: Tolt - 123 Fartial 33 Acmal M

Number ol 5wd Rows ] Percenl of Tulk Compasile Actn - 2724

POINT TOADS (kips):

Iha; DL CBL Redll Red¥s BoolLL Storll Red®h Reolll Redb Ll
Lipdipr 19240 L7081 2400 Ay (100 (.00 iyl (L0 Snow fa (101
200000 1My 1700 2400 317 0,0 000 i 000 Snow £

SHEAR: Maz ¥ (DL-L1)—35.5% kips v — 424 ksi Fv — 2100 ksi
BMUINIENTS:
Span Cloen? Miment et [h h Tiension Flange Compr Flangc
kip-[i n [i th Fa th Th
Cearler PreComp 23l L L] Lo 1183 35.00 2183 33.00
bdax -~ Jasd 1o -

Ry HERCTIN) 275 2300 - ---

Meoonst Sy | Mpost?Scif 306 4300 -— _—
Contredling 3550 1.0 -—- - 2675 33am - -
fio {k‘ﬂ} na43 Hex 1 80
REACTTONS (kipx):

Left Right

Teilial reaclion 2310 2500

[0 reaction 19.20 49,20

Max —LL reaction 16,30 16,49

hlas  olal sedctinn A5G0 J5.59

DEHELECTIONS:

Iriiial load (im at P54 fl = (LT3 LD = 45,

Laves Joacd i) al Eadil = -.A74 L'+ = &2

Iost Comp Load [ing at Iadbt = -(Lgkr EfL} = 4t
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” ‘ Load Diagram
‘ RAM Steel v11.2

DataBase: 06265 00 EAN Added Stair 0401708 16:58:17
”“”’ Al Building Code: IBC

Floor Type: 2nd Floor Alt 2 Beam Number =7
Span information (ft); I-End (30.00,22.33) I-End (30.00,52.33)

F1l Pz

e ————————————

Load Dist DL LI+ LI- Iflax Tot
i kips kips kips kips
P1 10.000 19,1599 16,392 0.000 35591
Assembly B10102542300 Based on National Average Costs
Floor, composite metal deck, 5" slab, 30°%30° bay, 29" total depth, 75 PSF superimposed load, 129 PSF total load
Description Quantity ‘ Unit Material Installation Total ‘
Welded wire fabric, sheets, 6 x 6 - W1.4 x W1.4 (10 x 10) 121 |b. per C.5.F., A185 0.011 C.5.F. 0.15 0.34 0.50
Structural concrete, ready mix, normal weight, 3000 psi, includes local aggregate, =a...0.011 C.Y. 1.25 0.00 1.25
Structural concrete, placing, elevated =lab, pumped, less than 8" thick, includes vibra...[0.011 C.Y. 0.00 0.31 0.31
Concrete finishing, floors, monaclithic, machine trowel finish 1.000 S.F. 0.00 0.76 0.76
Curing, sprayed membrane compound 0.010 C.5.F. 0.05 0.08 0.13
Structural steel project, apartment, nursing home, etc, 100-ton project, 3 to 6 stories...9.100 Lb. 10.47 3.37 13.83
Metal decking, steel, non-cellular, composite, galvanized, 3" D, 20 ga 1.050 S.F. 2.07] 0.89 2.96
Metal decking, steel edge closure form, galvanized, with 2 bends, 12" wide, 18 ga 0.033 L.F. 0.12 0.07 0.18
Cementitious Fireproofing, sprayed mineral fiber or cementious for fireproofing, bea... [0.790 S.F. 0.39 0.66 1.04
Cementitious Fireproofing, sprayed mineral fiber or cementious for fireproofing, corr... 1.000 S.F. 0.74 1.00 1.74
Total ‘ ‘ ‘ $15.25 $7.50 §22.75
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APPENDIX C:
NON-COMPOSITE STEEL FLOOR
SYSTEM
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Gravity Beam Design

ﬂl‘ Fohd Steelwll 2

Data.E-ase ey tuluy i)
T“ it Bilding Code: IBC

1072008 10:29:33
Steel Code: £50 9th Ed.

Floor Type: noncomp

SPAN INFOBRMATION (ff): I-End (30.00,50.00)

Bearn Size (Orptirenra) = WI1EZ40
Total Bearn Length () = 30.00
LINE LOADS (Jufi):
Load Dist DL LL Fed¥
1 0.000 0250 0.200 13.8%

30,000 0250 0.200
2 0.0a0 0.040 0.0a0
300000 0.040 0.0a0

Beam Number = 34

J-End (50.00,50.00)

Trype
Bed

MonE.

Fy = 500 ksi

SHEAR: Max V(DL+LL)=23.T0 kips fr=4.20ksi Fv=20.00 ksi

MOMENTS:
Spar Cond Dlornent (] Lk Ch
kap-ft ft ft
Center Inlax + 1775 150 0.a 1.00
Cortrolling 1775 15.0 0o 1.00
REACTIONS (ldps):
Left Right

DL reaction 13.35 1335

Ivlax +LL reaction 10.35 10.35

Dlax +Hotal reaction 243.70 23770
DEFLECTIONS: (Camber = 112)

Diead Ioad (i) at 15004 = 0914

Lrve load (irg at 15004 = -0.7108

Met Total load (ing at 1z00ft = -1123

th
31.1%
3119

555

Tension Flange Corpr Flange
Fh Fh

fb

33.00 31.1% 3300
33.00

3594
508
3
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” ‘ Load Diagram
iM EAM Steelwl1.2

DataBase: noncotmp
reTs Al Byilding Code: IBC

10/20/08 10:2%:33

Floor Type: noncomp Beam Number = 34
Span wformation () I-End (30.00,50.00) J-End (£0.00,50.00)

W1l

W2

N

Load Dnst DL LI+

ft lefft lfft
T 0.000 0.890 0.690
W2 30.000 0.890 0.690

LL-
kit
0.000
0.000

ez Tot
Lt
1.5280
1.580
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ﬂ ‘ Gravity Beam Design
l BAM Steelwll

Data.E-ase TIOBCOTOE 10720002 10:29:33
“” A~ Bilding Code: [BC Steel Code: &30 Ptk Ed.
Floor Type: noncomp Beam Number = 12
SPAN INFORMATION (ft): I-End (60.00,30.00) J-End (60.00,60.00)
Beam Size (Optireom) = WITHE4 Fy = 500 ksi
Total Bearn Length (ft) = 30.00
POINT LOADS (kdips):
Dst DL EFedlL Eedit MNonBIL Storll  Bedit  RooflL Red

10.000 1335 1200 317 000 0.0a 0.0 000 Snow
10.000 1335 1200 317 000 00o 0.0 000 Snow
20.000 1335 2ol 317 ooo o0o 0o 000 Snow
20.000 1335 1200 317 ooo o0o 0o 000 Snow

LINELOADS (Jfi):
Lioad Dist DL LL Bedi Tpe
1 0.000 0.0:4 0.000 -- Hornk.

30.000 0.0z4 0.000
SHEAR: Max V(DL+LL)=44.36 lips fr= 379 ksi Fr=19.44 ksi

MOMENTS:
Span Cond Mloment i Lk Ch Tension Flange Compr Flange
kip-ft ft ft th Fh fh
Center Iila + 440 5 150 100 1.a0 2451 30,00 2481 2053
Controlling 440 5 150 o0 1.a0 -- - 2481 2955
REACTIONS (ldps):
Left Right

DL reaction PR 197

Il +LL teaction 16.39 1639

Ilax +Hotal reaction 44 .36 44 36
DEFLECTIONS:

Diead load (ing at 15004t = -0.554 LD = 650

Liwe load (ing at 1500t = 0328 LD = 109

et Total load {in) at 1500ft = -0.282 LD = 402
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Load Diagram

”“ BAN Steel w112

DataBase: nonhcotmp
“ ‘”’" Al Building Code: IBC

10/20/08 10:252:33

Floor Type: noncomp Beam Number =12
Span mformation (i) I-End (60.00,30.00% T-End (£0.00,60.00%

Pl B2
W1 W2
Load Dist TL LI+ LL- Ifas Tot
ft kips kips kips kips
P1 10.000 26.704 16.3592 0.000 43096
P2 20000 26.704 16,392 0.000 43096
ft kit Lt kit Lt
Wl 0.000 0054 0.000 0.000 0.084
W2 30000 0.084 0.000 0.000 0.084
Assembly B10102414000 Based on National Average Costs
W beam and girder, 25%20° bay. 125 PSF superimposed load. 21" deep. fireproofing .827 SF/SF. 175 PSF total load
Description Quantity Unit Material Installation Total
Structural steel project, offices, hospitals, etc, 100-ton project, 3 to 6 stories, AS92 =...[8.800 Lb. 10.12 3.43 13.55
Cementitious Fireproofing, sprayed mineral fiber or cementious for fireproofing, bea... 0.827 5.F. 0.41 0.69 1.09
Total $10.55 54.12 $14.67
Assembly B10102581020 Based on National Average Costs
Floor. metal deck, 18 ga, 3" deep. concrete slab, 11" span. 5" deep. 125 PSF superimposed load. 169 PSF total load
Description ‘ Quantity ‘ Unit ‘ Material Installation Total ‘
C.1.P. concrete forms, elevated =lahb, edge forms, to 6" high, 4 use, includes shoring,...|0.050 L.F. 0.01] 0.17 0.18
Welded wire fabric, sheets, 6 x 6 - W1.4 x W1.4 (10 % 10) 121 |b. per C.5.F., A185 0.011 C.5.F. 0.15 0.34 0.50
Structural concrete, ready mix, normal weight, 3000 psi, includes local aggregate, sa...|0.009 C.Y. 1.03 0.00 1.03
Structural concrete, placing, elevated slab, pumped, less than 6" thick, includes vibra...0.009 C.Y. 0.00 0.25 0.25
Concrete finishing, floors, monclithic, machine trowel finish 1.000 S.F. 0.00 0.76 0.76
Curing, sprayed membrane compound 0.010 C.5.F. 0.05 0.08 0.13
Metal decking, steel, non-cellular, composite, galvanized, 3" D, 18 ga 1.050 S.F. 2.54 0.93 3.48
Total ‘ ‘ ‘ $3.78 $2.53 $6.31
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APPENDIX D:
TWO WAY FLAT SLAB WITH DROP
PANELS
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Assembly B10102226600 Based on National Average Costs
Flat slab, concrete, with drop panels, 10.5" slab/7.58" panel, 18" column, 3030 bay, 75 PSF superimposed load, 217 PSF total load
Description ‘ Quantity Unit ‘ Material Installation Total ‘
C.1.P. concrete forms, beams and girders, exterior spandrel, plywood, 12" wide, 4 us...0.035 SFCA 0.05 0.30 0.35
C.1.P. concrete forms, elevated =lab, flat slab with drop panels, to 15" high, 4 use, in... 0.957 S.F. 1.75 4.90 6.65
Reinforcing steel, in place, elevated zlabs, 24 to £7, A61S, grade 60, incl labor for a... |4.088 Lb. 2.08 1.51 3.60
Structural concrete, ready mix, normal weight, 3000 psi, includes local aggregate, =a... 0.944 C.F. 4.00 0.00 4.00
Structural concrete, placing, elevated slab, pumped, 6" to 10" thick, includes vibratin... |0.5944 C.F. 0.00 1.05 1.05
Concrete finishing, floors, monelithic, machine trowel finish 1.000 5.F. 0.00 0.76 0.76
Curing, sprayed membrane compound 0.010 C.5.F. 0.05 0.08 0.13
Total ‘ §7.95 $3.so| $16.55
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APPENDIX E:
TWO WAY POST TENSION SLAB
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