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15 - Story, U-shaped residenti
tower consisting of 432 units
within a world-class urban
development.
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Qwner/Developer:

one-Smith BUIldlIlg Overview
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Project Team
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|Smislova, Kehnemur, & Associates | Subcontractors |

Loiederman Soltesz Associates |

SK&I Architectural Designh Group




Building Overview Buﬂdlng Overview

Flat plate 7 2" thick unbounded

post-tension slabs, with two-way bottom Features
alnforcement of #4@24” continuous bars Location
Project Team
Structural System

Columns
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Architectural Breadth

Proposed Layout
| Building Dimensions
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Architectural Breadt

Existing

Estimated Total Area

Architectural Breadth

Proposed Layout

Building Dimensions

Square Footage

Location of Lateral Resisting Elements

Functionalism

Inclusive Floor Plan

Enlarged View of Typical Apartments

Floors Total Difference
for Proposed Tower
Floor Area

1 19,103 25,064 5,961
2 22,988 28,708 5,720
3 30,510 34,368 3,858
4 30,507 34,380 3,873
5 40,789 47,518 6,729
6 40,789 47,518 6,729
7 40,789 47,518 6,729
8 40,970 47,699 6,729
9 32,974 38,179 5,205
10 32,980 38,185 5,205
11 32,980 38,185 5,205
12 32,980 38,185 5,205
13 33,158 28,843 -4,315
14 25,373 28,843 3,470
15 25,373 28,843 3,470

Roof 25,373 0 -25,373

Sum 507,636 552,036 44,400
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Structural Depth

Two-Way Post- | Two-Way Post- Two-Way Flat
Tenshoned Flat Tensioned Fat Precast | Plats w/
Systam Plate w/ Normal Plate w/ Girder- | Normal
Wiaight Camerata Lightwraizht Slabs Waight
(EXISTING). Concrate Concrete
Waight |psf) EE 74 74 138
Slab Depth (in} 73 8 6 11
Largest Dapth 7.5 s 3 11
Construstion Difficuky Hard Hard Easy Easy
Lead Time Short Short Long Short
Farmwerk: Yas Yaz Little Little:
Additional Fireproofing Mo Ne Yas Mo
Lateral System Effacts NfA Medium Medium High
Relative Vibration Low Low Medium Low
Foundation |mpact NfA Medium Medium High
Cost/5F
Matarials $1062 §10.75 §10.72 §7.64
Labor $8.01 5801 ks $8.10
Total (5] 518.63 518.76 513.87 I 515.74
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Alternate Systems
Overview of Girder-Slab
Floor Framing

Wind Distribution
Seismic Distribution
Braced Frames

Drift



Structural Depth

Low floor-to-floor heights
per-fast structure and building completion

ure weight
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Structural Depth

32 25 0 0 4,536 | 3,548
62 48 32 25 8,096 | 6327
60 47 a4 73 7,364 [ 5755
58 45 154 120 6,512 | 5083
56 44 212 165 5799 | 4,527
55 43 268 208 5131 | 4001
54 42 323 252 4,546 | 3,542
54 42 376 294 4,052 | 3,158
53 41 430 335 34584 | 2721
51 40 483 376 2,936 | 2,284
50 28 534 416 2,401 | 1,866
45 38 584 455 1,850 [ 1467
47 37 633 493 1,393 | 1,080
43 33 680 530 892 685
47 | 36 it R .
770 | sea || 770 | 509 I59.58? 46,464)

ir 13 a 1] 5,033 1,799
6 | 24 | 3 | 13 | g9 29
58 21 103 7 6,636 2370
57 46 160 57 5.990 | 44813
s | a9 | 27 | e | 5230 aasr
53 43 272 146 4,632 | 3,715
53 43 325 ik 4,124 3,308
52 | a2 | ams | 23z | 3555 [ zaan
51 41 431 274 2,986 2,330
50 40 482 315 2,491 | 1352
48 | 39 | s3] ass [ a0z0] 153
A6 37 580 354 1,393 | 1,111
iz | oaa | ees | azo | asd | wee
45 36 [25] 464 539 427
714 500 714 500 ISEEGI 3,136




Structural Depth

(kips) (kips) (ft-kips)
110,715 2,717 1,153,926 63 8,691
15 5541 348 870,727 | 0108 14 3,632 9.70 124.97 | 1,377,898 | 0.109 76 63
14 3639 448 J02,420 | 0098 156 13 3,632 9.70 1:5.27 | 1,247,547 | 0.099 69 139 7,907 t t t
13| 393 331 | 1680102 | 0% | 7287 2 | ans 943 | 10557 [1453572] oa1s | m 208 Alternate Sys ems
12 4531 921 | 1773402 | 0102 | 69 | 247 ’-:;: i1 4,768 9.44 96.14 | 1,310,112| 0.104 72 288
11 4,691 921 0001 61 156 5, . -
- 10 4,768 9.42 8670 | 1,153,718 0.091 €3 360 O f G d Sl b
4 4 4 -
Structural Depth 1: j'::; :‘j: :‘::: i“ _‘ﬁ Aji 9 4,767 9.42 77.28 | 1,001,308 0.079 55 423 Verview o iraer a
T ] 5946 9.42 67.86 | 1064,412| 0.084 59 478 .
5 2,733 831 [T 20 S18 2638 - — FI F
1 5777 o == q o 220 7 5,938 942 5344 | 884,492 | 0.070 EE] 537 (0]0]8 ran |ng
0 5777 331 GoaT 3 538 153 3 5938 9.42 4902 | 712524 | 0.056 39 585 ) ) ) )
5 5,777 331 0.036 2 630 347 5 5,938 9.42 39.60 548,031 0.043 30 625 W d D b
a 4347 £33 o1 1 [ 82 4 5517 9.15 30.18 | 364,550 | 0.029 20 655 In IStrI Utl on
3 R [EX] 0012 5 667 168 3 5,516 9.15 21.03 233,731 0.019 13 675 4 H 4 . H
2 3317 1L67 0.004 a — 2 5,535 11.88 11.8R 116,183 n.009 3 SelsmIC DIStrlbUtlon
vason| w0 | ee | 678 | 65627 G 2 ezom] 100 | e 694

Braced Frames
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Structural Depth

H/400 ‘Wind Displacement N S 2rift fin) Check
0.3603 285 0.27 oK
10.291 258 0.25 oK
10,291 233 0.25 oK
0.2829 2.08 0.25 oK
0.2832 1.83 0.25 oK
0.2826 158 0,23 oK
0.2826 1.35 0.22 oK
0.2826 1.13 0.21 oK
0.2826 0.92 0.2 oK
0.2826 0.72 0.18 0K
00,2826 0.54 0,16 oK
0.2745 0,38 0,12 oK
0.2745 0.26 0.12 oK
0.3564 0.14 0.14 oK

Wind Displacement E-W Dirift {in) Check
3.37 0.360 OK
3.01 0.190 QK
2,82 0.210 OK
2.61 0.210 OK
2.4 0.280 OK
2,12 0.280 0K
1.84 0.280 OK
1.56 0.280 OK
1.28 0.270 OK
101 0.259 QK

0,751 0.230 OK
0.521 0.197 0K
0,324 0,165 OK
0.159 0.159 oK




Structural Depth

Alternate Systems

Structural Depth Overview of Girder-Slab
00154 | ETABS Displecement N5 | fetust Displacement (N-5) | Dot (i) | cnecie | JETABS Disploements EW | Actusl Dispieos ments [F-W) ek |
11618 [ i 1m oK 43 FE] ] [ 5 F|OOI’ Fl’amlng
1746 38 i3 150 O 319 195 150 o 5 . . . .
174 i | o s w1 e [ Wind Distribution
15974 32 15 150 oK 17 50 [ 5 . ) . b .
16992 23 145 150 0K 155 A0 [53 5
T = e X = = [ o [ - Seismic Distribution
15955 23 115 1.00 OK 265 135 135 o 5
T i o (o L = e e Braced Frames
16958 i& El 150 O 21 W5 150 o g .
16955 15 75 150 O 18 ] 150 o c rlft
15355 1.2 & 150 K 15 75 1.50 [+ 4 5
1647 09 45 105 0K 12 [ 150 [3 5
1647 [if] 345 145 oK a8 A% 155 ] ]
ERE- L) na rl om 0% ne EY oo - g




Construction Breadth

oy sed tokad
Formmon bor gz 27 e SLua
o & Fania LITToT
Tt o8 1 Togging 135,008
Easersta Tome [T
Toroages woirape tor Coat Lomai
T FEET¥TH
T 101 500
& haper Ji5T
B e framn (R
im0
Spread footap £ Soncree, Aeinkicrg '
TonaL 1RSI
(=T HE
Jogrgl [T
ot g o de v, Grgen, paamy T
ool i ]
Tow romdmen T
1 ra
Toaun Soos

Proposed building is
approximately 25% more
expensive to construct
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O
Existing Building  |# of Apartments Total 5.F. Cost/S.F. |Total Rent New Building ¥ of Apartments Total S.F. Cost/S.F. |Total Rent
Floor
Floor
15 22 25,373 1500 380595
14 12 25,373 150 3m059.5 s, 29] 28543 140 A0580.2 A
13 2 55 150 380595 ) 9] 28843 1.40) 403802 O c
5 ) 32.980 Tl 29470 12 29] 38185 1.40) 53459
m Y] 32,080 150 20470 11 3g] 3si18s 1.40) 53459 ed O
10| 32| 32,980 1.50) 49470] 10 38] 38185 1.40 53459 ad
: 9| 32 32,974 1.50] 49461 9 38| 38179 1.40) 53450.6 cl
Construction Breadth B 32 40,789 1.50} 61183.5 8 38] 47,518 1.40 66525.2
7 40 40,789 150]  s11835 7 47] 47518 1.40] 66525.2]
[ 40 40,789 1.50] 61183.5 6 471 47518 1.40 66525.7|
5] 40 40,789 150 611835 S 27| 27518 120 565252
4] 30 30,507 150] 457605 m ) YT I PEYET
i ;‘z 223;‘; 1-23 :jzgi 3 30| 34368 1a0] 481152
- - 2 39] 28,708 1.40) 40191.2
1 5 19,103 150] 286545 -
Total | 432 a7a207 150 | 711,448 1 5 25064 140 25089.6
Total [ s02] s23012 120] | 732,217
.
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| Approximate Revenue from Rent

[Ats1a0/5F

4 months early

Early Income for Faster Construction

7,928,217

Total Expected Cost of
New Structure

Total Expected Cost of
Existing Building

7,928,217

At $1.40/S.F.

4 months early

4,999,350

3,740,237

Construction Breadth

Cost Analysis
Scheduling Impacts
Estimated Revenue



Conclusions

» 17’ X 28’ bays with braced frames
» Gained an additional 45,000 S.F. which
resulted in 70 more apartments
 Corridors were shortened and opened up
to prevent the feeling of walking through a
aln
levator was integrated with
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Conclusions

» Foundations will not significantly change
due to the loading on columns and weight
of the building

* Rolled W12 shapes were spliced and
gdesigned every 4- floors

anks with a 2”

4RS!
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Conclusions

» Proposed building system was found to be
approximately 25% more expensive to
construct upfront
» Proposed system was estimated to cost
$7,876,923.00
alighly probable that the proposed building
aleted at least 4- months earlier
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Conclusions

Changing the current structural
system of a two-way flat plate post-
tensioned slab with shear walls to a
precast girder-slab floor utilizing
braced frames would save the owner
$750,000 and
gor plan. This
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