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Executive Summary

Within this second technical report you will find a study of alternate floor framing
systems for Dulles Town Center Building One. Four different floor systems were
designed, analyzed and then compared using certain criteria. Some factors used for
comparison were total depth, cost, fire rating, constructability, and effect on building.
Building One currently utilizes a post-tension beam and non-post-tension one-way slab
system because it was originally designed as a ‘spec” building. The post-tension beams
are able to span large distances providing large open areas for office space. The beams
are heavily loaded, though, which make the beams very wide and moderately deep.
This gave reason to investigate other floor framing possibilities. The following are the
alternative systems that were analyzed in this report:

1. Composite Metal Deck Floor System on Steel Beams
2. Flat Slab System with Drop Panels
3. Precast Hollow-Core Plank System

After reviewing these systems, the post-tension beam and one-way slab (existing)
system and the composite metal deck system appear to be the most adequate framing
options. They are both able to handle the long spans and loads the building requires,
while keeping the total floor depth reasonable. They each have their own, additional
advantages, which will be discussed later in this report. Changing the building from
concrete to steel could have significant effects on the architecture and cost of the
building. The lateral system will most likely remain moment frames, but with the
lighter system the overturning moment will become a factor that will affect the
foundation. These issues will be addressed in technical report three.
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Introduction

The Dulles Town Center Building One project consists of seven stories of office space
above grade and one story below grade that includes rentable space, storage,
mechanical rooms, a loading area, a trash room, building service offices, and a workout
space. It is located in Dulles, Virginia; five minutes north of Dulles International
Airport and 25 miles outside of Washington, D.C. The building’s architectural use of
precast concrete and glass curtain-wall have helped set the tone for the modernist
themes conveyed along the Route 28 corridor. At night, this building is one of the most
recognizable buildings along Route 28 with its linear neon focal points.

The building is approximately 202,000 square feet and reaches a height of 118 feet above
grade. The building has an open floor plan and an average floor-to-floor height of 12’-
6” making it ideal for office space. A typical bay is 20 feet by 40 feet, and consists of a
post-tension concrete beam and non-post-tension one-way slab system.

The post-tension concrete beams allow for long spans and an open floor area, making it
flexible for any tenant. The large bays, however, place large loads on the beams and in
effect, post-tensioning is needed. They leave little room for a lateral system, as well.

This report will analyze and compare three alternative floor systems for Dulles Town
Center Building One. Each system’s effectiveness will be evaluated using criteria
regarding safety, construction, serviceability, and cost. The purpose of this analysis is
to become more knowledgeable of the alternative framing options, as well as the
existing, and decide which are practical for a more detailed study. Please recognize that
all calculations and designs are preliminary and will be adjusted if deemed necessary to
progress further in investigation.
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Existing Structural System Overview

Floor Systems

The typical floor is a post-tensioned beam and non-post-tensioned one-way slab system.
The 7” thick slab is of normal weight with continuous edge drops that are 3" wide and 5
12" deep along the east face to help support the precast concrete and ribbon window
facade. The typical bay, as seen in Figure 1, is 20" x 40" with a typical beam length of
40’. Slab reinforcement consists of #4 top bars spaced at 6” on center and #4 bottom
bars at 12” on center. Reinforced concrete beams are located at stairwells and elevator
shafts. This system will be used as a standard for comparison for the possible

alternatives.

Typical Floor - Typical Frame

Foundation

The foundation system consists of a slab on grade with strap beams and caissons. The
slab is 5” thick and reinforced with 6x6 - W2.0xW2.0 welded wire fabric. It sits ona 6
mil. polyethylene vapor barrier over 6” of washed, crushed stone. Strap beams ranging
from 24”x 36” to 48”x 48” rest on a 2’-0” thick foundation wall to help support the slab
at grade changes. The cast-in-place caissons are capped with reinforced concrete and
have shaft diameters that range from 30” to 75”.
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Lateral System

The lateral resistance system is comprised predominantly of concrete moment frames
with typical columns being 24” x 24”. In addition, there is an eccentrically braced steel
frame, or K-Brace, located on the roof within the architectural fin. This consists mostly
of galvanized steel HSS members connected by fillet welds. The K-Brace is fillet welded
toa12” x 1’-0” x 14" steel plate tied into the concrete roof with (4) %4” dia. x 12”
galvanized lightgage studs.

Typical Floor - Concrete Moment Frame

Figure 2
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Codes and References

These are the codes and references used to assist in the preliminary design and
evaluation of the existing and alternative floor systems.

o Codes
Building Code Requirements for Structural Concrete (ACI 318-08),
American Concrete Institute (ACI)
International Building Code 2006
Minimum Design Loads for Buildings and Other Structures (ASCE 7-05),
American Society of Civil Engineers (ASCE)
Steel Construction Manual, 13th Edition,

American Institute of Steel Construction (AISC)

o References

CRSI Design Handbook 2002,
Concrete Reinforcing Steel Institute

Design of Concrete Structures, 13th Edition,
Nilson, Darwin, and Dolan

PCI Design Handbook, 6th Edition,
Precast/Prestressed Concrete Institute (PCI)

RS Means - Assemblies Cost Data 2009,
RS Means Company

RS Means - Building Construction Cost Data 2009,
RS Means Company

Steel Roof and Floor Deck,
Vulcraft Company
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Pro-Con Analysis of Existing Structural System

The post-tension beam and one-way slab system is more than ample to carry out the
structural requirements of Dulles Town Center Building One. Its ability to handle the
required loads while keeping its lengthy spans makes it ideal for any ‘spec” building.
With this system open floor plans and typical 12°-6” floor-to-floor heights were
achieved. The large post-tension beams help minimize deflection on each floor while,
along with the thick slab, also provide the stiffness and damping needed to keep
vibrations to a minimum.

Typical Post-Tension Beam The first floor framing is made up of a
; ’ tlat slab system and cuts the typical bay
L g il — size down to 20" x 20’, easily distributing

the building’s loads over a caisson system

which is adequate to muscle the weight.

The construction of this system, although

not the most efficient, is relatively
cheap (approximately $21.00 per ft2) and

fairly easy to construct, being as Building

—1BOTTOM LE
(SPAN L1)
EvS

Loy nidt ikl One is located in Northern Virginia where
Figure 3 concrete is the preferred building material.

The beams, while keeping the total floor depth to 24”, have tendons that drape to
within 1 %" of the bottom of the beam, providing the floor system with only a 1-hour
fire rating. This requires that additional fire protection be added to reach the 2-hour

minimum. Construction time is also slow due to forming and curing times.

Overall, the post-tension beam and one-way slab system is an excellent option for this
project, not only because it achieves the open office plan which is attractive to
prospective tenants, but also meets the brutal structural requirements set forth by this
seven-story architectural masterpiece.
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Alternate Floor System Discussion

System 1: Composite Metal Deck with Steel Beams

Framing Layout for Composite Steel System

Loads: W18x40
Dead load (superimposed) = 15 psf I I E 3
Live load = 78 pst
(Live load reduction was used)

. . D
Material Properties:
fe = 4000 psi
f, = 40 ksi (metal deck)
= 50 ksi (beams/ girders) o o o .
= 60 ksi (shear studs) < < < ¥
£ < =
= = =

37,19 gage metal deck

Normal weight concrete (145 pcf)
Total Slab Depth = 5”7 =
Total weight = 44 psf
%" diameter shear studs

Refer to Appendix A for design

W18x50
Evaluation:
This system allows concrete and steel to

, , 10 10

work together in order to achieve long
spans while still being able to carry large 20
loads. To preserve a smaller floor depth,
which ended up being 25”, only W18 Figure 4

shapes were considered in the design

process. This unfortunately resulted in very large steel members, which in the long run
will be costly. The approximate cost is already one of the higher ones at $23.57 per ft2
according to RS Means. While a 2-hour fire rating was reached with the 5” thickness of
the slab and metal deck, these large steel members will be required to get spray-on
tireproofing. With minimal concrete used in this system, vibration control due to lack of
stiffness for dampening and lateral load resistance due to weight change, they could
become problems down the road.
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In order to keep the 20" x 40" bays, not only were large steel members required to span
the 40’, but additional beams were needed to shorten the span at which the deck was to
run. The floor depth was maintained to within an inch of the current one by only using
W18 shapes. This will allow the floor-to-ceiling height to remain at approximately
9-6".

Construction time will also quicken due to the erection of steel being much faster than
that of concrete. This is owed to the absence of curing set backs. In addition, the floor

slab is not required to be cut as much and therefore minimizes time between pours.

Typical Composite Steel Floor System In conclusion, because this system can

maintain the bay area and total floor
depth while also having the proper fire
rating and cutting down on construction
time, it is a viable alternative to Dulles
Town Center Building One’s structural
system.
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System 2: Two-Way Flat Slab System with Drop Panels

Framing Layout for Flat Slab System

Loads: —F — T

Dead load (superimposed) = 15 psf | | | |
. I I | IV I
Live load =100 psf |
I
Material Properties:
e = 4000 psi
£y = 60 ksi (reinforcement) | I

20

r al

Normal weight concrete (145 pcf) e !
Slab depth = 7 in. | "|} i L

L _

|
+
H
| I
40

Refer to Appendix A for design

20

Evaluation:

Two-way flat slab floor systems are very

r—T—7
i

I T
|
T
imm|
L

useful in that they are durable and absorb
vibrations very well, while also achieving

the necessary fire ratings. Two-way flat 2
slab systemsare optimal when dealing with

square bays. Dulles Town Center Building One’s Figure 6
typical bay is 20"x40" making it easy to turn it into

two 20'x20" bays (40'x40” was unavailable). Deciding on a maximum slab depth of 7”
and using the 1.4D + 1.7L combination, the CRSI Handbook was used to design the
drop panels, reinforcement, and column size. The first floor framing is already a flat
slab system, so the foundation plan would not change except for pile sizes. Since there
are no beams in this system, the total depth, including the drop panels, is 11”; much
lower than that of any other system.

Due to the addition of columns at the current floor system’s mid-span, the open office
floor plan has diminished, taking away a huge selling point for the owner. The total
floor depth has been reduced dramatically, though, improving the floor-to-ceiling
height.

David Geiger- Structural Option Technical Report II
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Construction will be much like that of the Typical Flat Slab System
post-tension beam one-way slab system; lots of
forming and curing time. It won’t however, have
beams or post-tensioning to worry about. Each
level will be almost exactly the same, therefore

formwork could be used multiple times. A
Overall, this system is really neither better nor worse Qi -

than the current one. It introduces new columns U

to the floor plan, obliterating the open office space,

but at the same time significantly lowers the total Figure 7

floor depth. The fire rating and vibration control

are good and the foundation is minimally effected.

This system seems enticing with its 11” total floor depth, but is unusable due to its
interruption to the open floor plan, a major selling point to future tenants.
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System 3: Precast Hollow-Core Plank System

Framing Layout for Plank System

Loads: —
Dead load (superimposed) = 15 psf I : I —
Live load =100 psf

Material Properties:
fe = 9000 psi
e = 3500 psi
et = 3000 psi
fou = 270 ksi (prestressed tendons)

40

Total weight =117 psf
Slab depth =12 in.
Structural topping = 2 in.

W14x48
W14x48

Refer to Appendix A for design

Evaluation:

The last system analyzed was the precast

hollow-core plank system. This system is I WA18x71

beneficial in that it can cover large spans

while also keeping the total floor depth ,lL 5 1L

reasonable. It is able to achieve this with

the use of pretensioning, which make Figure 8

intermittent beams unnecessary. W14x48

beams were placed every 20, though, because it’s assumed they will be needed to help
support lateral loads. This will be investigated further in technical report three if
deemed necessary. The planks come 4" wide making it a perfect fit in either direction of
the 20'x40" typical bay. Both directions were analyzed using tables found on the Molin
Concrete Products Company website, but having the planks run the 40" seemed more
reasonable due to the massive steel shapes that were necessary if ran the other way.

With this system the large spans were maintained and the column grid was untouched.
A W14x48 was assumed as a necessary evil to help with lateral loads in the east-west
direction and unfortunately increased the typical total floor depth to 28”. The floor
depth is 32.5” in just a few places where loads from the planks are picked up.
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Typical Hollow-Core Plank

AT

Figure 9

The planks are precast concrete which
means they are cast off-site and brought
to the site when needed. Although this
requires a large lead time, when they
arrive they only need to be set into
place. This speeds up erection time and
helps cut back on labor requirements in
the field. The planks also have voids
that span their entire length, reducing
weight and allowing for MEP
equipment to run through it. The
reduction in weight helps save in
material costs. This system is still the
most expensive out of the four systems
costing approximately $23.94 per ft2.

As a result, the hollow plank system seems like it would work, but steel erection would

have to stop at every level in order to install the precast planks, leaving the contractor

with a lot of lag time. The typical total floor depth is good, but at those certain areas it

increases to a whopping 32.5” deep, reducing the floor-to-ceiling height enormously.

The weight is close to that of the current system, which would have left the foundation

almost as-is, but the cost and large lead time make it unattractive to investigate further.
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System Comparison

The results found within this alternative floor system study and preliminary design for

Dulles Town Center Building One are shown below in the form of a comparison chart.

Typical Bay Floor System Comparison

Floor Systems

Criterion Existing Post-Tension Beam| Composite (FlatSlabwith| Precast Hollow-Core
and One-Way Slab Steel Drop Panels | Plank on Steel Beam
Slab Depth (in) 7 5 7 14*
Total Depth (in) 24 25 11% 325°
System Weight (psf) 130 65 91 111
Change in Column Grid - MNo Yes Mo
Bay Size 20" x 40' 20" x A0' 20'x 20' 20' x 40'
Foundation Impact - Little Little Little
Cost per ft* $22.75 $23.57 $14.54 $23.94
Constructability Medium Easy Medium Easy
Vibration Problem Mot Likely Possible Mot Likely Possible
Fire Rating (hr) 1 2 2 2
Possible Solutions Yes Yes Yes MNo
Further Investigation Yes Yes Mo Mo
Motes:
1. Slab depth includes 2" structural topping.
2. Total depth includes 4 in. drop panels.
3. This is the worst case max. total depth. The typical max. depth is 28".
David Geiger- Structural Option Technical Report II
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Conclusions

In closing, the existing system achieves large, open spaces while maintaining a
reasonable total floor depth. Although additional fire protection is needed due to the
1-hour fire rating, the concrete is able to dampen most vibrations found in an office
building. Constructability is medium, but the approximate cost of $22.75 per ft2 makes
it a candidate for further investigation.

The composite metal deck system, although not as good with handling vibration, is able
to keep the span of the original system, maintain a reasonable total floor depth, and
decrease the building weight. The approximate cost of $23.57 per ft2 is not much higher
when compared to the others, but when considering changing an all-concrete building
to a composite system there could be some hidden, non-monetary costs, especially
when considering Northern, VA, is predominantly concrete structures. This floor
system will be investigated further.

Due to the column grid and need for large spans, the flat slab system is not the best
choice as an alternative floor system. The system’s approximate cost of $14.54, its
outstanding vibration control and 2-hour fire rating, along with its unbeatable total
floor depth of 11” should put it as a major front-runner for further investigation.
Unfortunately, without being able to maintain the large open area for office space
the flat slab system with drop panels is just not feasible. If it comes down to it, this
system could be re-evaluated and possibly investigated further.

In regards to the precast hollow-core plank system; although vibration control was
ample and only some additional fire protection on the steel members would have been
needed, total construction time could increase. This system did, however, keep the
20'x40" unobstructed bays, but with large, long-spanning concrete planks, beams
became too big and increased the total floor thickness. Floor-to-ceiling height is too
important for office buildings, which unfortunately means this floor system will not be
investigated further.

This leaves the post-tension beam and one-way slab system (existing) as one of the ideal
floor systems for Dulles Town Center Building One. The alternative, a composite metal
deck system. And even though changing an all-concrete building to an almost-all-steel
building is drastic, they are both considered for further investigation.
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Appendix A

Calculations
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Composite System Calculations

David Geiger- Structural Option Technical Report II
Dulles Town Center Building One Page 18




David Geiger- Structural Option Technical Report II
Dulles Town Center Building One Page 19




David Geiger- Structural Option Technical Report II
Dulles Town Center Building One Page 20




David Geiger- Structural Option Technical Report II
Dulles Town Center Building One Page 21




David Geiger- Structural Option Technical Report II
Dulles Town Center Building One Page 22




David Geiger- Structural Option Technical Report II
Dulles Town Center Building One Page 23




David Geiger- Structural Option Technical Report II
Dulles Town Center Building One Page 24




VULCRAFT \

David Geiger- Structural Option
Dulles Town Center Building One

|
3 VLI ®
Maximum Sheet Length 42'-0 |
Extra Charge for Lengths Under 6'-0
ICBO Approved (No. 3415) i
t [?elg?h STEEL SECTION PROPERTIES Fy= 40 KSI I
etren rane o Deck Design Weight . !P In - Sp , Sn
i g Type Thick. | PSF indFt | inFt | in¥FR | indF
’G ol e . QQ 0 l 3vLi22 0.0295 7T 0.746 0.745 0.429 0.442 l
: T Z £ 3vLi21 0.0329 1.97 0.850 0.848 0.495 0.511
IEEA \-@) 3 3VLI20 | 0.0358 | 2.14 0.938 0.937 0.553 0572 i
= _T_f 3VLI19 0.0418 2.50 1.105 1.103 0.677 0.700
Tl e | 3VLI18 0.0474 2.84 1.251 1.251 0.795 0.803
24" or 36" 3VLI7 0.0538 3.22 1.421 1.421 0913 0.913 I
3VLI16 0.0598 3.58 1.580 1.680 1.013 1.013
(N=9) NORMAL WEIGHT CONCRETE (145 PCF) I
Total SDI Max. Unshored Superimposed Live Load, PSF l
Slab Deck Clear Span Clear Span (it.-in.)
Depth Type 1Span | 2Span 3Span | 7-0 | 76 | 8-0 8-6 9-0 9-6 | 1040 J 106 | 11-0 | 11-6 | 120 | 12-6 | 13-0 | 13-6 | 14-0
3vLi22 78 97 9.7 | 216 195 | 148 | 133 120 109 99 90 83 76 |- 70 64 59 54 50 l
5" VLI21 8-1 1 -4 | 230 06 7 17 28 116 106 96 88 81 74 68 63 58 54
3VLI20 94 111 24 | 24 16 6 | 17 83 | 150 | 111 01 9 85 78 72 66 61 57
(t=2") VLI19 10'- 3-2 -7 _| 265 37 4 19 78 163 151 40 102 94 86 79 73 6_7_‘ 62 I
3VLI18 11-8 14-1 146 | 280 | 261 | 238 | 218 | 201 186 | 173 61 [ 15 142 | 106 98 92 86 &
44 PSF | 3VLI17 12-7 14-11 155 | 308 278 | 253 231 212 1967 [*i182: 170 | 159 150 141 133 97 91 85
3VLI16 13-4 158 1611 | 327 | 294 | 267 243 223 206 | 191 178 | 167 156 147 139 132 96 83 I
3vii22 7-0 8-9 8-9 | 247 190 | 170 152 137 124 | 113 103 94 87 80 73 67 62 L/
512" 3VLI21 8-4 104 104 | 262 235 | 213 162 146 133 | 120 110 [ 101 92 85 78 72 66 61 I
3VLI20 9-0 115 1.9 1 275 | 247 | 223 | 203 186 | 140 | 127 116 | 106 97 89 82 76 70 65
i-l.l (t=21/27)| 3VLI19 10-1 12-7 130 | 302 270 244 222 208 186 172 128 117 107 98 90 83 i 71 Q
l_ 3VLI18 111 13-5 13-11 | 330 298 2N 248 229 212 197 184 173 130 121 112 105 98 92 I
= 50 PSF | 3VLI17 TAk-E] 14-3 14'9 | 352 | 317 | 288 | 263 | 242 | 224 | 208 194 | 182 171 128 19 | 111 104 97
: m 3VLI16 12-8 15-0 45-51 | 873 335 304 277 255 235 218 203 190 178 168 159 117 109 102
o 3vLi22 6-5 8-1 8-1 | 242 | 214 | 191 m 154 | 140 | 127 116 | 106 97 89 82 76 70 65 I
o 67 3vLi21 7-8 g9-7 9.7 | 294 264 | 204 183 165 149 [ 135 124 | 113 104 g5 88 81 75 69
E - 3VLI20 87 10-11 1011 | 309 277 | 250 228 173 157 | 143 130 | 119 109 100 92 85 79 73 l
t=3") 3VLIH9 9-8 1241 126 | 339 304 | 274 249 227 208 157 143 | 131 120 110 102 94 87 80
0 3VLI18 10'-7 1211 13-4 | 370 334 | 304 279 257 238 | 221 2075 158 146 136 126 | 118 110 103
o 57 PSF | 3VLI7 115 13-9 142 [ 395 | 356 | 323 | 206 | 272 | 251 [ 233 | 218 | 204 | 155 144 134 | 125 117 | 109 !
3VLI16 12'-0 14-5 14-11 | 400 | 376 | 34 | 311 286 | 264 | 245 | 228 | 213 | 200 189 14 132 123 | 115
3VLI22 6-0 75 75 | 268 237 | 212 190 171 155 1M 129 118 108 99 el 84 78 12
61/2" | 3VLi21 7-1 8-10 8-10 | 326 | 254 | 226 | 203 183 | 165 | 150 137 | 126 | 115 106 97 90 83 T I
3VLI20 8-1 10-1 101 | 343 307 278 214 192 174 158 144 132 121 111 103 95 87 81
(=3 1/2")| 3VLI9 9-3 117 120 | 377 337 | 304 276 252 182 | 476 159 | 146 134 123 113 | 104 96 89
3VLI18 10-1 12-5 12-10 | 400 371 338 309 285 264 | 246 189 | 175 162 151 140 | 131 122 115 l
63 PSF | 3VLI7 1011 133 13-8 | 400 395 | 359 328 302 279 | 259 242 | 186 172 160 149 139 130 121
3VLIB 11-6 13-11 14-4 | 400 400 | 378 345 317 293 | 272 253 | 237 222 169 157 | 146 136 128 '
3vLie2 LT 6-11 6-11 | 295 261 233 209 188 171 155 142 | 130 118 109 101 93 86 79
{7 3vLi2A 6-7 8-3 8-3 | 316 | 279 | 249 | 223 | 201 182 | 165 151 | 138 [ 127 116 107 99 91 84
3VLI20 76 9-5 95 | 377 | 338 | 262 [ 235 | 212 | 192 | 174 159 | 145 [ 133 122 113 | 104 96 89 I
(t=4") | 3vLH9 8-11 11-3 11-7 | 400 | 370 | 334 | 303 | 234 | 211 | 192 175 | 160 | 147 | 135 124 | 115 106 98
3VLI8 99 120 12-5 | 400 | 400 | 371 340 | 313 | 290 [ 226 | 208 | 192 | 178 166 154 | 144 135 | 126
69 PSF [ 3VLIN7 10-6 129 13-2 | 400 400 394 380 331 306 285 265 | 204 189 176 164 153 143 134 I
3VLI16 111 13-5 13-10 | 400 | 400 | 400 | 379 | 348 | 322 | 298 | 278 | 260 | 200 185 172 | 161 150 | 140
3vLi22 5.2 6-6 -6 | 321 285 | 254 | 228 205 186 | 169 154 | 141 130 119 110 | 101 93 86
7" | 3vLi2A 6-2 79 7-9 | 344 304 | 21 243 219 198 | 180 164 | 150 138 127 NS08 100 92 .
3VLI20 7-1 8-10 g-10 | 400 | 321 | 286 [ 266 | 231 209 | 190 173 | 158 [ 145 134 123 | 114 105 97
(t=4 1/2")| 3VLI19 8-7 1010 112 | 400 400 | 364 331 255 231 209 191 175 160 147 136 | 125 16 | 107 I
3vLi8 9'-4 11-7 12-0 | 400 | 400 | 400 | 370 | 341 269 | 246 | 227 | 210 | 195 181 168 | 157 147 | 138
75PSF | 3VLI7 101 124 129 | 400 | 400 [ 400 | 383 | 361 334 | 310 | 241 | 223 | 206 192 179 [ 167 156 | 146
3VLI6 10-8 13-0 13-5 | 400 400 400 400 380 351 325 303 | 235 218 202 188 175 164 163 I
Notes: 1. Minimum exterior bearing length required is 2.5 inches. Minimum interior bearing length required is 5.0 inches.
If these minimum lengths are not provided, web crippling must be checked. O l
2. Always contact Vulcraft when using loads in excess of 200 psf. Such loads often result from concentrated, dynamic, or long term load cases
for which reductions due to bond breakage, concrete creep, etc. should be evaluated. l
3. All fire rated assemblies are subject to an upper live load limit of 250 psf.
4. Inquire about material availability of 17, 19 & 21 gage
i
&/ ]
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Two-Way Flat Slab with Drop Panels

ALNLILSNI 1331S DNIOHOSNIZY 3L3HONOD

iLL-ol

f{ = 4,000 psi FLAT SLAB SYSTEM SQUARE INTERIOR PANEL
Grade 60 Bars SQUARE EDGE PANEL With Drop Panels With Drop Panels®
No Beams No Beams
L e @ REINFORCING BARS (E. W.) MOMENTS _[racoes] o | REINFORCING BARS (E.W) |
- s —Conerek

e, | fosed e i vinird Sobo Sk MiddeSiip | Tow | Edge | Bl | I | posed || Coummsip | MadeStp | T |faut
#1= 3| Load "Depih | Width | Size Top Top | Top | Steel | () (4 () | Load Steel (*"—)
@1 ®s) | n) | m | ) | Y [ Bt + [Botom| i [Botom| i | (s | (k) | (&) | k) | GSD |seen)| Top |Botlom | Top |Botiom | (ps) |\

h =17 in. = TOTAL SLAB DEPTH BETWEEN DROP PANELS h =17 in. = TOTAL SLAB DEPTH BETWEEN DROP PANELS

20 200 400 | 667 14 | 0777

19 100 300 | 633 12 0697 | 1144 0 | 1-#4 | 1244 | 1343 | 1084 173 | 448 896 | 120.7 100 0611
19 200 400 | 633 14 0638 | 11#4 0 | 1644 | 16#4 | 1144 | 1084 221 631 | 1262 | 1699 200 16 1444 | 1144 | 1044 | 1443 197 | 0620
19 300 500 [ 633 15 0650 | 1-#4 1 | 2144 | 1265 | OH5 | 124 274 | 815 | 1630 | 2194 300 18 M6 | 945 | 1144 | 044 | 242 | 0630
19 400 6.00 160 T 0636 | 1-#4 2 | 1945 | 1386 | 1245 | 14-#4 | 342 998 | 2140 | 2686 400 19 1245 | 1245 | 1344 | 1244 291 | 08663

20 100 3.00 6.67 12 0791 | 12-#4 2 | 1344 | 14-#4 | 1543 | 10-#4 184 526 | 105.1 | 141.6 100 12 13-4#4 944 | 10-#4 | 1443 172 | 0611
1244 3 | 19404 | 1245 | 1204 | 1184 239 74.1 1483 | 199.6 200 16 17-#4 | 13-#4 | 10-#4 | 1543 212 | 0620 | |

20 300 5.00 6.67 18 071 | 1244 2| 1645 | 14485 | 1644 | 13-4 297 94.9 | 1899 | 2556 300 19 1944 | 16-#4 | 1244 | 114 258 | 0630

20 400 6.00 8.00 18 0673 | 124#4 2 | 1-#7 | 16-#5 | 1345 | 1145 368 | 1163 | 2336 | 3132 400 20 1445 | 13#5 | 1045 | 1344 312 | 0663

12| f#4 | 1343 | 1044 | 148 | 164 |

21 100 4.00 700 12 0754 | 1244 2 | 1045 | 1544 | 10414 | 1144 196 613 | 1226 | 165.1 100 12 1444 | 1044 | 1144 | 1543 177 | 0620
21 200 5.00 7.00 14 0761 | 12-#4 4 | 2244 | 1944 | 1045 | 1244 260 86.5 | 173.0 | 2329 200 16 1245 | 15844 | 1184 | 10-4 228 | 0630
21 300 6.00 7.00 16 0675 | 124#4 2 | 1945 | 2244 | 1944 | 1644 324 | 1109 | 2217 | 2984 300 19 1445 | 1944 | 1444 | 12404 279 | 0639
21 400 6.00 | 840 20 0666 | 13-#4 2 | 17-#6 | 18-#5 | 1545 | 1944 401 | 1340 | 268.0 | 3608 400 21 26-#4 | 1545 | 1245 | 1045 347 | 0663

NOTES: (1) 50 percent of these bars may be placed in the middle third of column strip. (2) Drop panels same size as for edge panels. (3) Same column size above and below slab.
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b= 4 (eer): 2000 (12)s 3202”7

daob TR ) g
Z ol = Yo Eir INT. cov,

bo 32&!-1_": 25.5%

R

P! -

"

FRL: v 4{F bd= 4 [Wooo' (s20.2)(a V(Yoed) = 229 L

a2t v = (2 ﬂ“‘/b) IR (= .“/‘) BT (l,wz\(s)(‘/‘.“); 1094 k

by B N BT L D od = (M, oo ) [ees (3r02)(3)= 564 k
(T ) T b = (a2 G

Ncs(Sea)suzT e > Mz e ook

David Geiger- Structural Option Technical Report II
Dulles Town Center Building One Page 26



Precast Hollow-Core Plank on Steel Beam

E
o
»
-
" " .
Extruded 12" X 48" Heavy Section A
Hollow Core 2" Structural Topping -~
PRESTRESSED CONCRETE SLAB ;
Safe Load Table UNIFORMLY DISTRIBUTED SUPERIMPOSED SERVICE LOAD IN PSF z
RS NmFL ®
Standard | Stands | Aves | FLdups| PR | g | g | a7 | an | 19 |20 | o1 | 22| aa | aa|as|as|ar|an|as | a0 lar || aa]|aa]as]|as|ur|sslon|ee| o) a)us|usfas|us|ur|]ea]us]se
Desigraton | s 8 i [0 . pr ] per
T2 [10-wm0 [270| avaa | asez o[ 528 | 382 290 | 201 | 263 220 | 200 | voa | ma] o7 [ 1o | van | 130 | van| 100 vor | w0
3 [riaeon 5555 roa | wer | soas 220 [ 95 [ a7 22 [ 1 [ 100] s 72 00| v | o0 [ 120 0] 0m | sm |
TiMBATe 1788 | 3861 | 3310 00| 204 | 272 | 250 | 233 [ 218 | 200 | 188 | 172 | 160 | 48 | 037 | 428 | 414|108 | 92| 83 | 74 | &8
Ti2es168 1400 | 2267 | 2068 406 | 371 | 340 | 312 | 287 | 264 | 243 | 224 | 206 | 190 | 176 | 162 | va9 | 138 | 127 | 995 %03 | 92 | w2 | 72 | 03| 85
TieNT 1074 1eaa | 2378 476 | 430 | 300 | 354 | 322 | 200 | 267 | 244 | 223 | 204 | 18T | 471 | 457 | 143 | 131 (120 | 109 [ 100 | 88 | 78 | 68 | &9 | S0
Trams | s.12 |awe] wra | et 522 | 17 461 | 41| 70| 322 30 271 2 | 222 | 2o | 02| 10 | 1| 125 | 122 1| w00 o0 | o0 | 72 | 8 | WP
Tiaear | 4-va_|ooa] var | 1oan | sea | 57| 40 | 422 | 300 |08 e 2o 252 | e ve2| e | ves| 120 14| v o0 | 70 | on | 0| o0

controlled by:  uitmate[ | shear|

sece[]

4'-0
NOTES:
2 2 @ @ 1) Grouted weight of topped structural unit is 117 psf of 488
. " I M A . * i based on concrete unt weight of 154 pef.
3| 6%\ 6% ) 64" /64" /| 64" |3} 2) Design s based on ACI Standard, “Buiking
. (Ac18).”
k3 I I—,_ﬂ 3) No shear reinforcement is required for the tabulaied
Inads 10 the right of the heavy stepped line.
5 el 4) Tabulated Ioads are based on U=1.2D+1,6L and with ol
s O O O O O ﬁm i S e
iy . e . n . . Y considered as ve load.
: : 5) Tabulated loads in the blue area may be
& H i " o - achieved by adding par ial concrete corefill.
LEW | AL i IR ) Tabwdsted loads in yeot are oriroted by
A= 3895i’  f.= 9000 ps permissiie fiexural lension &t service loads.
25" 78 AL 7R L 7R | At | e 28 A= e fo= 3500ps 7) Tabulated loads in bokd font have deflections
. i ki o i " b= 14.38in fa= 3000 psi in excess of L/360.
lg= 5578.32in" fu® 270 ks 8) All strand siressed fo 70% of ul imate.
= 814t 5) Forlongar spans and conditions not covered
* Strand Stressed to 62% of Ultimate ®*  £30im in te Joac able, Caneult Mokin,
We®  6BSin

' w,p- -7 o s, MN 55014
PCI S

Hollow Core - Extruded 12" X 48" Heavy Section, 2" Structural Topping

=
-
¢
>
a
" nyi :
Extruded 12" X 48" Light Section N
Hollow Core 2" Structural Topping 2
PRESTRESSED CONCRETE 5LAB. %
Safe Load Table UNIFORMLY DISTRIBUTED SUPERIMPOSED SERVICE LOAD IN PSF e
cuana| W | oM | ‘Span Length (11 n Fu
) Stands | Area | FroiGps | FusGos | gg | qg | gz | 1o | 10 | oo | o [ 22| a5 aa s |as|ar|an o [s0|an|oa]os]na ENE AR NN R RN N S L L
Designation | No. & Size | Sq. In. | per Unit | Per Unit
11247130 | s-wmo [1902 | vees [ 230 219|201 [ 184 | 167 | 152 | 139 | 126 | 114 [100 | w3 | oo | 75 [ @s | 50 | 51
rizazng | 4508 [ | sra | 217s a3t (212 | 1sa | vis | 163 | 1em | 134 120 (110 96 | 88 [ 79 [ 7o | w2 [ sa
Tiase | 6oz |asis| e | 1mo 206 | 278 | 252 | z2u [ 208 190 | 172 [ 157 | 143 [ 130 110 [ 10n | om v | 72 [ [ o0 | 0
¥ | e | 4o o wes [ s 207 [ a4z [0 [z [ 30 [ 212 [ o1 [ v [ vs2[ v [ o0 [ ron [ [ o6 [ [ r [ o0 [ 0

controlled by:  ultimate[___] shear]

e NOTES:
WO T . 1) Grouted weight of topped structural unitis 105 pat or 420
plf based on concrete unit weight of 154 pcf,
2§ F W R f?}" i 27 2) Design is based on ACI Standard, "Building

|

00 I FE

3) No shear reinforcement i required for the tabulated
foads {0 the right of the heavy siepped line.

Tabuated loads are based on Us1.20+1.6L and with all
load superimpased on the structural section

considered as live load.

5) Tabulated loads in the biue area may be

achieved by adding partial concrete corefil.

&) Jabulated loads in yellow are controlied by

ur} w } W
&
(0
&
&
o,

2| 7

A= 28512 in’ fo= 9000 psi permissible flexural tenision at service loads.
28 8l | sig"| & 8 8l 24 A= 3406 n'  f,= 3500psl  7) Tabulated loads in bold font have deflections
i * J * i * H" H" § - ¥ = 10820 fa= 3000 psi in excess of L/360.
L= 5248 in* fu= 270 ksi B) All strand siressed to 70% of ultimate.
= s4dzain' 8) Farlonger spans and conditions not covered
¥o= 60850 is e load table, consult Molin.

V= 6330

\ oli crete ilac Street « MN 55014
| 4 22 £ « Fax: 651

Lo . aia- nfo@molin

Hollow Core - Extruded 12" X 48" Light Section, 2" Structural Topping
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Appendix B
Costs
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Post-Tension Beam and One-Way Slab System

B10 Superstructure

B1010 Floor Construction

General: Solid concrete one-way slab
cast monolithically with reinforced
concrete support beams and girders.
Design and Pricing Assumptions:
Concrete f'c = 3 KSI, normal weight,
placed by concrete pump.
Reinforcement, fy = 60 KSI.
Forms, four use.

Finish, steel trowel,
Curing, spray on membrane.
Based on 4 bay x 4 bay structure.
COST PER S,
System Components QUANTITY UNIT MAT., INST. TOTAL
SYSTEM BI010 219 3000
BM. & SLAB ONE WAY 15X15'BAY, 40 PSF S.LOAD,12* MIN, COL.
Forms in place, flat piate to 15" high, 4 uses 858 S 139 442 5.81
Forms in place, extenior spandrel, 12° wide, 4 uses 142 SFCA 19 1.33 1.52
Forms in place, interior beam, 12 wide, 4 uses 306 SFCA A7 2.36 283
Reinforcing in place, elevated slabs #4 to §7 1.600 Lb. 142 bd 206
Concrete ready mux, regular weight, 3000 psi 410 CF 1.69 169
Place and vibrate concrete, elevated slab less than 67 pump A10 CF 58 .58
Finish floor, monolithic steel trowel finish for finish floor 1.000 SE 78 .78
Cure with sprayed membrane curing compound 010 CSF, 06 08 14
TOTAL 522 10.19 15.41
B1010 219 Cast in Place Beam & Slab, One Way
BAY SIZE SUPERIMPOSED MINIMUM SLAB TOTAL COST PER 5.
[FT) LOAD [PSFF) COL. SIZE(IN) | THICKNESS IV, LOAD [PS.F) WAT, | INST. | TOTAL |
3000 1515 40 12 4 120 520 10.20 15/40
3100 RET010 B 12 4 138 535 1025 15160
3200 125 12 4 188 555 1035 Iﬁtﬂ
| 3300 200 14 4 266 5.95 10.70 165 |
3600 15:20 40 12 3 102 5.40 10,10 1550
3700 S 7 12 4 140 5.70 1040 16410
3800 125 14 4 192" 605 10.75 1680
3900 200 16 4 272 5,85 11.45 1880
5200 2020 i) 12 3 115 590 575
4300 7 14 5 154 650
400 125 16 5 206 6.75
4500 20 18 5 287 1.75
5000 2025 40 12 5172 12
5100 14 5172 160 1
3200 12 16 215 18
3 200 18 1 294 08
| 3500 2525 10 12 5 I 129 E 16115
| 300 75 16 § | 171 10.40 1785 |
[ 570 | 5 | 18 ' " 27 : 11.95 2080 |
{580 | 20 | ) ' 00 | 28| - 2ko|
[ 95007 7530 10 _| T 5172 ; 132 | 60 30| Gh |
%00 | 5 16 51/2 : 7 . 250 1050 175 |
5700 125 ‘ 18 5112 [ 21 [ s sl 20ko
= 26 t % i | i ] S —r] I
5 i
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03 21 10.70 Giass Fiber Reinforced dPolymerBars (4 Outpu! Hours  Unit Hteri!

015( #4 oo, 160 s/ 1. LF 70 (
0200 #5 by, 258 bs / f 58 ] i‘
0250 #6 00, 372 los/ & 1.35 1.35 o !
030( #7 bui, 497 los/ §1, 1.70 1.70 p l'
035¢ #8 boy, 620 s/ f 235 2.25 m :
0400 #9 bor, .800 s/ 1 :

290 250

050 #10ba; 1.08ibs/f 345 345 4
050 Eends. wierbon_ . : 1 s E
'~ Gah Vanized Reinforcing Stee| B

_03 91 13 10 Galyamzed 2d Reinforcing &
0010 GAIVANIZED REINFORCING iy

0150 Md 1o unmumd :euﬂurmg pnce for m}uunmng
s Fﬁ.—hﬁn&mm—.
0321 16 10 Epoxy-Ccnted Reinforcing

0010 EPOIT-CGAI‘EIJ REINFORCING
0100 Mﬂmmutadramiummuhrmmgnﬂhw Ton 865

T a

3313“ S

ided Wi ol
0322 05.50 Welded Wire Fabric 03
0010 ' WELDED WIRE FABRIC ASTA! 185 R032205-30 Toon
0030 Mode from recycled materils . LIS
0050 Shests 015
0100 6x6-WI4x W14 (10x10) 21 b. per CSE N [6] 20odm 35 457 CSE 1805 2050 55 8™ o
0200 Bx6-W2.1 xW2.1 (8x8) 30 . per (S @ 3 516 250 23 950, %9 o
0300 6x6-W2.9xW2.9 (6x6) 42 I, per (S F @l 2 |55 3250 450 57 7 018
0400 636+ W4 x W (4 x4) 581b. per CSF. @ | |7 503 450 250 7 % =
0500 4x4-W1.4x W14 (1010 31 I, per (S 3 T L T %50 0 950 &
0600 4x4-W21 X W21 (8.x8) 44 . per CSE 6| [ 29 55 A 2450 6250 815
0650 Ax4-W2IxW29 (6x6) 61 Ib. per CSF Gl | 127 53 | | sosp 2650 b 98,50
0700 Ax4-Wa X WA (4x4) BS b, per CS.F B v |25 s 6550 2850 94 19
0750 Rl - 03
0800 2x2-#14 gal, 21 Ib/CS.E, beom & comn wiep 6] 2kodm 650 2462 CSF 44 10 176 252 ot
0900 2x2-#17 gol.fo gunite rinforcing G 650 2462 6550 110 175501 252 m
—_— 0300
03 23 Stressmg Tendons BEE &
4 - Skl ; 0510
0323 05.50 Prestressiﬁ_s_teel _ 0700
0010 PRESTRESSING STEEL mm%n 0720
0100 ﬁrmﬂ!dmmﬂ-fengmedmﬁdiiﬂmimw 63 1200 053 b, 2.33 218 09 4.40 615 om0
0158 300 _@_‘—ﬁm—'ﬂﬁ— 05 57 ‘U'l[' 2.06 ' .75 0800
0300 100° mlﬂﬂkm 6] 1700 | 038 2.33 1.54 06 3n 510 0820
0350 300 kip € 3200 .020 202 82 03 2.87 357 0840
0500 200" span, 100 kip [G] 2700 | .024 232 97 04 33 415 0900
0550 300 kip ] 3500 018 201 75 03 279 344 0920
0800 | Grouted bors, 50 span, 47 kip 6 2600 025 1.25 1.01 04 230 3.03 0940
0850 143 kip G| a0 o0 | 1.2 8 03 2.06 268 1000
1000 75" spn, 42 kip © | 'am oo | 1wl Tl ) i e
40
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Composite Metal Deck System on Steel Beam

Description: Table below lists costs ($/S.F)  Shear Studs are 3/4",
for a floor system using composite steel WMW.E, 6 x6-W1.4 x W1.4 (10 x 10)
beams with welded shear studs, composite ~ Concrete f'c = 3 KS|, lightweight.
steel deck, and light weight concrete slab Steel trowel finish and cure.
reinforced with W.W.E. Price includes Fireproofing is sprayed fiber (non-
sprayed fiber fireproofing on steel beams. asbestos).
Design and Pricing Assumptions: Spandrels are assumed the same as
Structural steel is A36, high strength interior beams and girders to allow for
botted. exterior wall loads and bracing or
Composite steel deck varies from moment connections.
22 gauge to 16 gauge, galvanized.
COST PERS.F.
QUANTITY UNIT MAT, INST. TOTAL
SYSTEM B1010 256 2400
2025 BAY, 40 PSF 5. LOAD, 5-1/2" SLAB, 17-1/2" TOTAL THICKNESS
Structural steel 4.320 Lb. 7.26 1.73 899
\Welded shear connectors 3/4" diameter 4-7/8" long 163 Ea, 12 30 A2
| Metal decking, non-cellular composite, galv. 3' deep, 22 gauge 1,050 SF 3.08 90 398
| Sheet metal edge closure form, 12¢, w/2 bends, 18 ga, galv 045 LF. 2 10 3
Welded wire fabnc rofls, 6 x 6- W14 x W14 (10 x 109, 21 Ib/cs 1.000 SK 20 34 54
Concrete ready mix, kght weight, 3,000 PSI 333 CE 258 258
Place and vibrate concrete, elevated sab less than 6%, pumped 333 CF A7 AT
Finishing floor, monoiithic. steel trowel finish for finish floor 1,000 SFE 18 J8
Curing with sprayed membrane curing compound 010 C5F 06 .08 14
Shores, erect and strip vertical to 10” high 020 Ea. 38 .38
Sprayed mineral fiber,/cement for fireproof, 1° thick on beams 483 SF. 28 43 i
TOTAL 13.84 5.51 19.35
B1010 256 Composite Beams, Deck & Slab
BAY SIZE SUPERIMPOSED | SLABTHICKNESS |  TOTAL DEPTH TOTAL LOAD COSTPER S.F.
] LOAD (PSF) (N) (FT-AN) PSF) W, ] ST | TOTAL
v 2025 0 5172 1-5172 8 1385 550 1936
=00 e 7 512 1-81/2 115 1440 555 1995
s 100 125 5172 1-8172 167 17.70 650  paz0
—%__ 200 61/4 1-1112 251 19.85 1 Eﬁ.Bi
40 512 1-9172 22 13.70 5.25 18.95
75 512 1-1112 118 15.30 5.35 P0.65
125 5172 2-21/ 169 15.95 575 P1.70
200 b1/4 2-61/4 25 2 5.70 £8.70
40 5172 1-114/2 83 14 5.20 9.20
75 512 1-111/2 119 15.10 5.25 P0.35
125 512 1-1112 170 17.60 5.95 1355
200 bl/4 2-e1/4 252 2 6.80 °8.80
10 5172 1-111/2 81 13.95 B 9.35
75 5172 2-2172 116 15.15 0.75
125 3172 2-512 168 | 18.40 4.70
200 | 2-31/4 252 | 22 2.30
40 ] ] 82 ] 1465 0.20
75 | | 17 | 16.05 L5
125 : 2 t e i T 3 5.45
200 ' Bl | 2014 254 2 | 9%
40 312 2-512 4 15.75 2130
5 512 2-51/2 121 18 21595
97
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Two-Way Flat Slab System with Drop Panels

- 0 Superstructure

! 1010 Floor Construction

General: Flat Slab: Solid uniform depth
j concrete two-way slabs with drop panels
) at columns and no column capitals.
é Design and Pricing Assumptions:
Concrete f'c = 3 KSI, placed by
z concrete pump.
& Reinforcement, fy = 60 KSI.
& Forms, four use.
I Finish, steel trowel.
3 Curing, spray on membrane.
! Based on 4 bay x 4 bay structure.
|
l —
I P iy ts COST PER S.E.
£ | System Componen QUANTITY UNIT WAT. NST. TOTAL
SYSTEM B1010 222 1700
1515 BAY 40 PSF S. LOAD, 12” MIN. COL. 6° SLAB, 1-1/2° DROP, 117 PSF
Forms in place, flat siab with drop panels, to 15 high, 4 uses 993 SF. 1.70 5.26 6.96
Forms in place, extenior spandrel, 12° wide, 4 uses 034 SFCA 05 32 37
Reinforcing in place, elevated slabs #4 to #7 1.588 Lb. 1.41 64 205
Concrete ready mix, regular weight, 3000 psi 513 CF 211 211
§ Place and vibrate concrete, elevated siab, 6" to 10° pump 513 CK 62 62
I Finish floor, monolithic steel trowel finish for finish floor 1,000 SF 8 78
! Cure with sprayed membrane curing compound 010 C.5F 06 08 14
TOTAL 533 7.70 1303
B1010 222 Cast in Place Flat Slab with Drop Panels
BAY SIZE SUPERIMPOS! MINIMUM SLAB & DROP TOTAL
[FT.) LOAD (P.S.F) COL. SIZE (IN.) (IN.) LOAD (PSF) MAT.
10 15x 15 40 12 6-11/2 117 5.35
T 5 12 u 212 153 -
010 125 14 6-3/2 205 5.85
_._‘:“_ 200 16 6-41/2 281 6.25
140 15x20 0 12 51/2-2 124 5.0
i 75 14 B1/2-4 162 6.05
o RBi010 bl s :
ﬂ: 125 16 61/2-5 213 650
| 200 18 §1/2-6 203 680
| i Ax0 40 12 7-3 132 5
4 75 16 7-4 168 550
o0
:;f. 25 It =8 20t
""'r\‘r""—'——— 200 20 8-61/2 309 7.
v 0025 0 12 35 47 5,80
75 18 8-61/2 184
125 20 8-8 2% 3
200 2 2 33 8.75
0 12 154 7.15
75 18 191
125 20 243
200 Ll 129
40 14 168
h 18 H1/2- 7 203 3.60
25 2 21/2-8 256 91
200 24 10-10 342 9.80
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Precast Hollow-Core Plank System on Steel Girder

-
B10 Superstructure
B1010 Fioor Construction
! —
General: Beams and holiow core slabs Concrete for prestressed members I=
A v priced here are for plant produced f'c 5 K8
A e prestressed members transporied to the Congrete for topping is f'c 3000 PSI
e AT site and erected. and placed by pump.
| F % ; The 2" structural topping is applied after Prestressing steel is fv = 250 or 300
M the beams and_ r;o!lrg:ém i\;la.\?vs':are in KSl. - -
place and s reinfo WLE 7 :
il i s W.WE is 6 x 6 — W1.4 x W14 (10 x 10}
Prices are based on 10,000 SF. to
20,000 S.F. projects and 50 mile to
J 100 mile transport. |_
COST PER SF. r
System Components QuNTITY B — e ] |
[=="SVSTEM B1010 236 4300 —
20720 BAY, 6" PLANK, 40 PSF S, LOAD, 135 PSF TOTAL LOAD
12° x 20r precast “T" beam, 20' span 038 |l a4 L")
Instalation labor and equpment 08| L 612 612
12° x 20" precast 1" beam, 20' span 05| LF g o
Instaliation labor and equipment 025 LE 330 330
Precast prestressed concrete roof/foor slabs 6° deep, grouted 1.000 SF 735 268 10.03
Edge forms to 6 high on elevated siab, 4 uses 00| LE ol 19 2
Forms in place, bulkhead for siab with keyway, 1 use, 2 piece 013 L 03 08 ALl
Welded wire fabric olis, 6.x 6 W1.4 X WL4 (10 x 10}, 21 /est o] cSF 20 3 54
Concrete ready mix, regular weight, 3000 psi 170 CF J0 70
Piace and vibrate concrete, elevated siab Jess than 67, pump 170 i 8 24 24
Finsh floor, mongitfic stee! rowel fish for firish flooe 10|  sE 8 7
Cure with sprayed memibrane cunng compound 010 CSFE 06 08 14
TOTAL un 627 2404
B1010 238 Precast Beam & Plank with 2" Topping 'i
BAY SIZE SUPERIMPOSED PLANK TOTAL TOTAL COST PER S.F. -
[FT) LOAD (PS.F) THICKNESS (IN.) DEPTH (IN.) LOAD [PS.F) W1 ST | TOTAL
4300 2020 0 5 2 1% 7.5 65| 2 L
4400 e 7 § 2 173 1885 65| 2410 i
_4500 010 100 § 2% 200 1940 625 & {
1600 pITTe a0 3 % ™ 1670 3 e e
5000 —— 7 8 £ m 1805 50|z :
5200 100 100 8 0 0 1805 59| 2% :
%400 Tl 0 3 B TE 1845 0] AB|
5600 7 8 # 183 1845 60| e 4
6000 100 8 i 26 00| 5% 40 4
5200 7530 0 3 ® ™ 1750 ] L E: I
5400 7 10 86 200 1910 560 2470 1
6600 100 10 8§ 25 1910 s60] 2470 4
7000 030 i 3 73 150 90 S B ]
75 10 54 181 0 85| oddes 3
! 16 54 23 2 5, 2.8 3
e 0 0 ) T66 1850 T L R
7 2 54 20 1915 53| 2450 5
T 0 0 ) 170 % o B é
7 12 ) 06 2050 60| 280 &
0 0 ¥ ) T 1950 3 A 6
40:40 0] 7] 3 YE 2050 [ S §
L’
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