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granby tower norfolk, virginia

introduction

e building overview

overview

e proposal
e goals

« depth

e gravity system redesign

e breadth study
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e Feduction in construction schedule

e cost analysis

conclusion/recommendation

conclusion breadth




introduction

granby tower norfolk, virginia
E e 34 story post-modern mixed-use high-rise
§ e 302 luxury condominiums
° « offices
* shops

e parking garage
e square footage: 781,479

* site area: 2.32 acres
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* project cost: $181,000,000

e original project duration: Sept 2005 — Nov 2009

e Construction delayed since 18 September 2007
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granby tower norfolk, virginia

introduction

* location: 515 Granby Street

e views of downtown Norfolk and Elizabeth River

overview
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introduction

overview
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granby tower norfolk, virginia

e owner: Marathon Development / 515 Granby, LLC.

e architect: Humphreys & Partners Architects, LP.
e structural: Abiouness, Cross and Bradshaw, Inc.

e project management: Turner Construction Co.
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introduction

overview
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granby tower norfolk, virginia

e existing foundation
e 12” & 14” square, precast, pre-stressed conc piles
e over 1200 piles throughout site
e 255 - 14"SPPC piles with 10’ thick pile cap
support shear wall core.

e 156 tension piles
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introduction

granby tower norfolk, virginia

E e existing floor system
§ « 8" two-way post-tensioned flat plate
o

e f’c = 5000 psi
E e ¥"g 7-wire, low relaxation strand
Q.
g « 1 day to post-tensioning per floor
I e 46 days shoring time
©
o . .
s e existing columns
£ « cast-in-place square or rectangular columns
B

e f’c = 6500 psi (base to level 6)

e« f’c = 5000 psi (level 7 and up)
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granby tower norfolk, virginia

introduction

e existing lateral system

e ordinary reinforced concrete shear wall cores

overview

* base to level 6: 24” thick, f’c = 8000 psi
e level 7 to level 23: 14" thick, f'c = 6000 psi
e level 24 to level 34: 14" thick, f'c = 5000 psi

e typical boundary element reinforcement: (10) #10
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granby tower norfolk, virginia

introduction

e construction delay

overview

e construction stopped 18 september 2007

e initial investor reneged loan commitment

* less stringent lending laws led to abundance of
sub-prime lending and resulted in foreclosures
e economic recession due to housing slump

e tightening credit requirements

e need new investor to secure bank loan
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e need 70% of units sold for loan
e Almost 50% of units sold

* Remaining units require “jumbo” mortgage
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proposal summary

introduction

e gravity system redesign

e Girder-Slab system

overview

 keep original design for lower 7 floors

 allows time to finish redesign
 minimal disturbance to foundations
e original system best for parking garage

 allows for steel and precast procurement

e check shear wall reinforcement
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goals

introduction

« prove applicability of Girder-Slab system

 keep minimum floor depth

overview

e realize benefits of steel construction

e decrease construction schedule

e catch up on delayed schedule

e save on construction loans

e Save money
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GIRDERESLAB

OMPOSITE STEEL AND PRECAST SYSTE

girder-slab system

introduction

e composite steel and pre-cast system

e open-web dissymmetric beams

overview

e benefits

 shallow floor depth
e speed of steel construction
* no shoring with precast

e lighter system than existing

e limitations

e max D-Beam span 18’

e regular bays
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possible column layouts

introduction

e column layout 1

overview
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possible column layouts

introduction

E e column layout 1
e
9 e bay size: 16’ x 30’
(@
* pros:
© . . . .
& e minimal architectural intrusion
Q
g' e simply supported condition for all planks
e CONns:
0
3 e two-way transfer slab at 7th level
o
« additional transfer level at 25t |evel
-l-:—' - P oA A A~ A Il Al vn ~ Ih A~ L+
% g lmeredscu DuUuiliuiig lrieiyilit
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e increased cost
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possible column layouts

introduction

e column layout 2
AN

overview
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possible column layouts

introduction

e column layout 2

e bay size: varying sizes

overview

* pros:
e one-way transfer girders (instead of two-way)
e simply supported condition for all planks

 maintain column placement as building tapers

e Ccons.:

e additional columns

- PImM A A A~ A ~ AvraAalhh i+t A At e~ H + H —~
g Ifmevreadascu altciliitecituilial 11nntrusiull
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* increased building height

e increased cost

conclusion breadth




possible column layouts

introduction

e column layout 3
IE

overview
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special connections
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possible column layouts

introduction

e column layout 3

* bay size: original bays

overview

* pros:
* no transfer girders required
* no increase in building height

e nNno architectural intrusion
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column layout 3 — best option

conclusion breadth




« levels 8 through 24

cantilevers
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cantilevers

introduction

e moment connection

e economy in mind — no field welds

overview

proposal
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cantilevers

introduction

e cantilevered beam between Al & A2

overview
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cantilevers

iIntroduction

e cantilever A1 & B1l

« angle welded to web for low profile

overview

proposal
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introduction

overview
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lateral analysis

ETABS

considered additional wind
cases from ASCE 7-05,

figure 6-9

assigned piers

pier forces checked with

PCAColumn

56 x 352 in

boundary elements okay

1.38% reinf.




construction schedule

introduction

e existing schedule

« duration: 353 days (level 8 to substantial completion)

overview

« typical floor duration: 192 days
46 days shoring time required

« 8 day floor schedule

e proposed schedule

« duration: 266 days (87 day reduction)
« typical floor duration: 129 days

~ ~ivr A Ar salalh AvraAaAatiAanm A AA NN QA AW,
* yglrucel-osiab circctLivulil patec. OUUU orF/Uady
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« 5 day floor schedule
« change in crew sizes

 shear walls: 8 days per two levels (4 days/level)

conclusion breadth




cost analysis

introduction

CONCRETE SYSTEM

2 * existimgRsni Columns | $1,368,412.91
5 e RS Means Placing $73,201.13
2 . local pricing Slab $8,609,845.50
o Placing $363,526.81
8 Total $10,414,986.35
= « proposed system
o « Girder-Slab Technologies STEELSYSTEM
o Columns $2,481,651.41
S * RSIEEEHE DBeams | $1,026,992.48
< W Shapes $1,800,467.37
é‘ Planks $6,044,111.54
Grouting $774,886.10
Topping $1,139,538.38
Mom Con $579,700.00
Total $13,847,347.28

GS Licensing Fee: +10%

TOTAL | $15,232,082.01
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cost analysis
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E e savings due to scheduling
§ e general conditions
= e 4 month savings = $1.2M
E e construction loan
5 * 4 months of $140M loan at 12% per year = $5.6 M
= (at end of project)
o0
L4y
@]
()]

e overall system cost
i
g NET REDESIGN COST

Steel $15,232,082.01

ﬁ Concrete | ($10,414,986.35)
£ GC ($1,166,670.00)
- Loan (S5,600,000.00)
3 TOTAL | -$1,949,574.34
s
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were goals met?

introduction

e Girder-Slab system feasible redesign?

overview

e decrease construction schedule?

e save money?
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recommendation

introduction

e gravity system redesign

e girder-slab applicable for upper 27 floors

overview

« allows for easy integration

e minimal architectural intrusion

e construction schedule
e reduced schedule by 87 days

e time savings will aid in condo sales
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e cost analysis

e saved owner $1.95M in construction costs

girder-slab system recommended for redesign

conclusion breadth
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introduction
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special connections
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special connections
« embedded plate at shear walls
gt
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construction schedule

€ | Tazk Name Duration Start Finish  |Predecesso Q'JI'I_':_'Br_l_-JU|_'§’3_r___|_-ﬂ'-'J_§':'8___j%ﬂpﬂﬁ___lg_';t_ﬂﬂ N
118151222916 13201273 NOJ17 24|31 [7 [14]21]28]5
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g - TOWER CONSTRUCTION 266 days Mon 6/9/08 Mon 6/15/09
2 - ErectionSchedule  111days MonGOUS lon 111008
E 3 | Shear Walls 8 & 9 Godays  MonBR90E Wed 61808
g 4 Baze Plates Tday MonB05  MonBAJOE 355
Q 5 Shear Walls 10 & 11 Goays) ThuBMS805  Mon 630003 3
B Framing Level 5 ddays  ThuBMA0S  TueB24105 34
E i Framing Level 9 ddays Wed 62503 Mon 65005 6
7)) g Shear Walls 12 & 13 G days Tue 703 Thu 7HOMS 5
8_ g Framing Level 10 4 days Tue 708 Fri 74005 855
E 10 Framing Level 11 ddays  Mon 7703 Thu7H0M0S 9
o " Shear Walls 14 & 15 Bdays  Fri7M108  Tue 722008 510
12 Framing Level 12 4 days Fri7H108 ) Wed THEDS 1155
v 13 Framing Level 13 ddays ThuTHTIOR  Tue 72208 12
g o 14 Shear Walls 16 & 17 8days Wed 7123108 Fri 8103 11
(@) _‘E 15 Framing Level 14 ddays Wed 72308 Mon Ti28/08 1455
IE 16 Framing Level 15 ddays|  Tue 712908 Frignmos 15
E E 17 Shear Walls 13 & 19 Bdays  Mon M08 Wied SM308 1416
Q. - EE Framing Level 16 ddays  MondMi03 Thu BT 1735
% 14 Framing Level 17 4 days Fri /08 Wed GM3M03 15
20 Shear Walls 20 & 21 Sdays| Thu8M408 Mon 872508 17
- 21 Framing Level 18 ddays ThuBM403  Tue 8M905 2055
E 22 Framing Level 19 ddays Wed 520008 Mon 872508 21
E 23 Shear Walls 22 & 23 Sdays) Tue 82608  Thu 94 2022
E 24 Framing Level 20 ddays  Tuedf26003  Fridf29ms 2355
25 Framing Level 21 dodays  Mon 903 Thu 305 24
— 26 Shear Walls 24 & 25 8 days FriQi5is|  Tue 9M6/05 23
e 7 Framing Level 22 4 day= Fri9rms0g WWed 91008 2655
% 28 Framing Level 23 dodays  Thu9M 103 Tue QMENS 27
O 2 Shear Walls 26 & 27 Sdays Wed9M708  Fri9f2605 2628
o a0 Framing Level 24 ddays Wed M TI0E Mon 92205 2933
8 ki Framing Level 25 dodays  Tue 92303 Fri9f26ms 30




construction schedule

gk Mame Lirgtion i inis redecesso | [JUn U [ul'og
Task M Durati Start Finizh Pred Jun '05 Jul '08
18 [15[22]28]
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g 32 Shear Walls 28 & 29 Bdays| Mon 92903 Wed 105808 29

33 Framing Level 26 dodayz  hlon 2908 Thu 105208 3233
Q@
E 34 Framing Level 27 dcays  Fri10/308 Wed 10/808 33
Q B5 Shear Walls 30 & 31 Sdays  Thu 108008 Mon 10020005 32 34
= 36 Framing Lewvel 25 ddays| Thu 100803 Tue 10M405 3555
o) g ¥

T Framing Level 29 4 days | Wied 101508 Mon 10520008 36
— 36 Shear Walls 32 & 33 Bdays| Tue 1002108 Thu 10030008 35
L1y

) Framing Lewel 30 4 days| Tue 102108  Fri10/2408 3855
7))
8_ 40 Framing Level 31 4 days| Mon 102708 Thu 106008 39
Q 41 Framing Level 32 Jodays  Fri10S3103  Tue 11/408 40
—
O 42 Framing Level 33 2days| Wed 115508 Thu 11808 4

43 Framing Level 34 2days)  Fri11703 Mon 111003 42
o At =/ Tower Level 08 129 days Wed 6/25/08 lon 12/22/08
g i 45 RISERS - Elec - Instal 2days| Wed 62508 Thu B2605 &
o el 46 Partition Layout 2days) Wed 62305 Thu B26/05 6

;‘i 47 Elec - Fire Rizers Z2days Wed 62508 Thu B2605 6

i~ :,"'_:'I 45 Mech - Tollet Exhaust | Sdays| Wed 62508 Tue M08 6
- it " :
0 49 Plumbing - Y Rizers Edays| \Wed B2503  Tue?MN08 B
) 50 Mech - Cond Wir Riset)  Sdays| Wed 62508 Tue 7108 6§
o

= Elec - Buss Duct 2 days FriB/27008| Mon 6730005 4647 45
- 52 Inzp - Electrical 1day  Tue7HOE  Tue7AM08 51
E 53 Mech - Dryer Exh Rize|  Gdays| ‘Wed 7208 Wed 7058 S0FS-1 day
[4y] 54 Plumking - Gas Rizer Jdays  Wed TI205 Fri 7/4005 49
E 55 Plumbing - WasteMerd]  Sdays|  Wed 75208 Tue 78108 49
Lo 56 Mech - Outzice &ir Du 2days|  Thu7M008 Fri 7M108 |53

ar ech - Duct Taps into Sdays| ThuTHOMS ‘Wed THEMNS 53
5 ] In=p - Plumbing Tday|  Wied FIS08|  Wed 709005 5554
7 24 Inzp - Mech Rough 1day  Thu7HTI08 Thu THTIDE 57 55 , _
% 1] Pour Topping Slab 2days  Thu 712408 Fri 772508 59,7954 85 F-
— 1 Frame Core dodays  hon F/2808  Thu 73108 &0
8 G2 Fire Sprinkler - Main Le ddays  Mon 72303 Thu 753105 B0




construction schedule

.1

introduction

Sep'08 |Oct08 Nov'Gs |

5 [12[19[26] 2 [ 9 [16]231;

63 Inzp - Framing 1 day Fri &M1/08 Fri &1/08 61

i Cloze Drywvall Jdays  honSd0E Wed B0 63

B Fire Alarm - RizerPame 4 days Frigimoa  Wed B/B038 62

=15 SKIM - Stock Floor fc 1day | Wied 62508 VWied 625008 6

it Stock floor for Curtain 1day| Wed 62903 Wed 62503 §

i Stock Floor 1 day| Wed 62903 Wed 62503 §

] Set Balcony Frames Jdays  ThuB26M5  Mon B/30/05 66 67 55
70 Inztall Sliding Doors Sdays  ThuB/26/053  Wed 772105 6667 65
71 Install Clips Sdays  ThuBf26/053  Wed 752105 6667 65
7 Set Balcony Glazing Sdays Tue N5 Mon 7705 B9

73 Install Swinging Doors 1 day Thu 75308 Thu 7i308 T1FS-1 day
74 Install Unitvwall Panels Jdays Fri 71408 Tue 75808 73

73 Install Balcony Frame : 1 day Tue 71308 Tue 71308 72 :
76 LEVEL ENCLOSED Odays  Tue 7803 Tue 7805 7475 & 18
ir UHITS - Layout Scays  Wed TA05 Tue THS0S 76 :

Fi=] Top Track Jdays ThuTHOME  Maon 7THA08 | 7755+ day

74 HY' A0 Roughin Owverhe Sdays Wed THENS  Tue 702208 7775

al Electrical Roughin Cve Sdays Wed THEOS . Tue Ti2208 77

1 Plumbing Roughin Ove| Sdays| Wed THEDS  Tue TI2208 77

i Finizh HYAC Roughing  Sdays Wed TME08 Tue 712205 77

ik Fire Protection Roughirn — Sdays ) Wed TME08 Tue 7i2205 77

a4 Mech Roughin Inspect Tday Wed 752308 Wed 7r2308 82

a5 Plutmbing Roughin Inzp Tday Wed 72308 Wed 772308 81

ild Electrical Roughin Inzp Tday Wed 72308 Wed 772308 80

a7 Framing & days Frigima  Tue@M208 61,86

85 Set Tub 1day | Wed 8M305 Wed 81305 87

] Framing Inzpection 1day| Wed 81308 Wed 81308 87

a0 InELlEtlon doays) Thudr4os  Toe drl9/035 89

a1 Insulation Inspection 1 day| Wed 2003 Wed 82008 90

92 Hang Drysweall 12days  Thu 821105 Fri S¢5i05 91

93 TapeFinizh Drywsall Scays  Mon 9803 Fri9M208 92

overview
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construction schedule

€ Task Name Duration Start Finish  |Predecessal || Jul'0B | Aug 0B | 5ep 05 [ Dt 08 | Mo '05 | Dec '05

=

c
9
3]

>
E®,
=
=

29[6 [13[20]27] 3 [1017 [24[31] 7 [14]21 28] 5 [12]19]26 [2 ] [16[23]30] 7 [14]20 [2¢
84 Pritne Pairit Sdays| Mon9NS08 Wed 9705 93 : : : ] : 5 ;
% 83 Ceramic Tile - Kitchen |~ 15 days | Mon 88505 Fri 1003005 93
E 55 Hang Doors Sdavs  Tue 91B08  Mon D208 9455+1 day
Q g7 Set Cabinets 15days| Mon 1005 Fri10024005 95394 96
E 83 Finizh Pairt Sdays| Thu 1052308 Wed 10529008 97FS-2 day:
84 Plumbing Trim Out ddays Tue 1002808 Fri10:3108 | 97FE+1 day
— 100 HY AL Trim Cut ddays| Tue 10028008 Fri1063105 97FS+1 day
g 1M Electrical Trim Qut ddays| Tue 102808  Fri10i3106 97FS+1 day
8' 102 Set Applisnces ddays FritQi3008  Wed 115508 98FS+1 day
E 103 Install Carpet ddays|  Tue 11408 Fri 110705 102F5-2 dar
o 104 Post Construction Cles ddays| Thu11808  Tue 11A105 103F5-2 da
105 Punch List 4 days | Wed 111208 Mon 117708 104
{._ﬂ 106 Final Inspection Tday Tue T1M8I05 Tue 111805 103 . . . : 5 5
© | 107 UNITS COMPLETE Odays Tue 1141808 Tue 114808 106 & 118
% 108 PUBLIC SPACE - Fral 4 days Wed 1142008 Man11A7/08 104 ' ' ' : | 5
4 109 Electric Roughins ddays| Fri11A408 Wed 111905 105F5-2 da
€~ 110 Plumbing Roughins doays| Fri11M408 Wed 114908 103F5-2 dar
-.5_ 111 Fire Protection Roughitn 4 days | Fri11M408 Wied 114908 | 103F5-2 dar
% 112 HYAC Roughins ddays| Frit1H408 ‘Wied 111905 105FS-2 da
113 Mech Roughin Inspecti Tday Thu11/2008 Thu 112008 112
- 114 Plumbing Roughin In=p Tday Thu11/2008 Thu 112008 110
E 115 Electrical Roughin Insp Tday Thu 112005 Thu 112005 103
[4y] 116 Framing Inzpection Tday Fri102008  Fri112005 113,114,118
E 17 Inzulation 2days| Mon 112408 Tue 11/2508 | 116
=2 1a Inzulation Inspection 1 day | Wed 1152608 Wed 112608 117
119 Hang Dryaval Jdays| Thu11i2708  Mon 12008 115
% 120 Tape/Finizh Drywvall Jdays| Tue12208  Thu 120408 119
W 121 Prime Palnt 2 days Fri12f5008 hdon 125808 120
% 122 Hang Doars 2days | Wed 120008 Thu 121108 121F5+1 da
[ 123 Finizh Pairt Jdays| Fri12H208 Tue12HE05 122
8 124 Install Carpet 2days | Wed 1207058 Thu 121808 123




construction schedule

€ |Task Name Duration start Finish — Predecesso | Jul'08  |Aug'lS  [Sep'03  |Oct'08  [Now'D8  |Dec'ls |Jan
23] 6 [13[20[27 |3 1017 [24 317 [14]21126) 8 12|19/26]2 |8 [16]23]30| 7 [14[21 [26]4

introduction

125 Electrical Trim Out 2days Thut2M805  Frit2M 905 |[124F51 da |
126 Plumbing Tritm Cut 2days Thui2M&08  Fri124908 124F5-1 da |
127 HY&AC Trim Out 2days Thut2M805  Frit12M908 124F5-1 da
128 Post Construction Cles 1day| Frif12M908 Fri121908 125F5-1 da |:

overview
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| 129

130
131
218
305
392
474
66
f53

¥ 740
f{ 537
==l g4
Ll 1001

1055
1175
1262
1344
1436
1523
1810
1637
1754
1871
1956
2045
2132

Final Inspection

LOBBY COMPLETE

+ Tower Level 09
+ Tower Level 10
+ Tower Level 11
+ Tower Level 12
+ Tower Level 13
+ Tower Level 14
+ Tower Level 15
+ Tower Level 16
+ Tower Level 17
+ Tower Level 18
+ Tower Level 19
+ Tower Level 20
+ Tower Level 21
+ Tower Level 22
+ Tower Level 23
+ Tower Level 24
+ Tower Level 25
+ Tower Level 26
+ Tower Level 27
+ Tower Level 28
+ Tower Level 29
+ Tower Level 30
+ Tower Level 31
=l Tower Level 32

1day| Mon 122208 Mon 1272208 125

Odays Mon 12022008 Mon 1202208 129
129 days Wed 7/2/08 lon 12/29/08 7
129 days Wed 7/9/08 Mon 1/5/09 9
129 days Wed 7/16/08 Mon 1/12/09 10
129 days Wed 7/23/08 Mon 1/19/09 12
129 days Wed 7/30/08 Mon 1/26/09 13
129 days Wed 8/6/08 Mon 2/2/09 15
129 days Wed 8/13/08 Mon 2/9/09 16
129 days Wed 8/20/08 Mon 2/16/09 18
129 days Wed 8/27/08 Mon 2/23/09 19
129 days Wed 9/3/08 Mon 3/2/09 21
129 days Wed 9/10/08 Mon 3/9/09 22
129 days Wed 9/17/08 Mon 3/16/09 24
129 days Wed 9/24/08 Mon 3/23/09 25
129 days Wed 10/1/08 Mon 3/30/09 27
129 days Wed 10/8/08 Mon 4/6/09 28
129 days fed 10/15/08 Mon 4/13/09 30
129 days fed 10/22/08 Mon 4/20/09 31
129 days fed 10/29/08 Mon 4/27/09 33
129 days Fri11/7/08 Wed 5/6/09 34
129 days lue 11/18/08  Fri5/M15/09 36
129 days [hu 11/27/08 Tue 5/26/09 37
129 days Mon 12/8/08 Thu6/4/09 39
129 days fed 12/17/08 Mon 6/15/09 40
105 days Fri 12/26/08 Thu 52109 41
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construction schedule

@ TaskNane Dwson | St | Fmsh |Predecesso Do [l [Feb03 |09 TApt3  [Way8  [Wn3 ]
o0[7 [14]21[28[ 4 [11 1825 1 [3 [151[22] 1 [@ [15[22[29] 8 [12[18[28 3 [10 17 (241317 [1a 212
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125 Electrical Trim Out Zdays Thul12A808  Fri1201906 124F5-1 dar
% 126 Plumbing Trim Ot Zdays Thu12M8M8  Frit12M908 124F5-1 dar
E 127 HYy AC Trim Out 2days Thu12M8M8  Fri12M908 124F5-1 dar
QD 128 Post Construction Cles 1day| Fri12A908  Fri124903 125F5-1 dar
:5 129 Final Inzpection 1 day Mon 122208 hon 1202208 128 :
130 LOBBY COMPLETE Odays Mon 1252208 Won 12022005 129 § 1222
- 131 + Tower Level 09 129 days Wed 7/2/08 Yon 12/20/08 7
E 213 *| Tower Level 10 129 days Wed 7/9/08 Mon 1/5/09 9
8_ 303 + Tower Level 11 129 days Wed 7/16/08 Mon 1/12/09 10
E 382 + Tower Level 12 129 days Wed 7/23/08 Mon 1/19/09 12
Q. 473 + Tower Level 13 129 days Wed 7/30/08 Mon 1/26/09 13
56 + Tower Level 14 129 days Wed 8/6/08 Mon 2/2/09 15
u B53 + Tower Level 15 129 days Wed 8/13/08 Mon 2/9/09 16
g - L + Tower Level 16 129 days Wed 8/20/08 Mon 2/16/09 18
o 527 + Tower Level 17 129 days Wed 8/27/08 Mon 2/23/09 19
=l 914 + Tower Level 18 129 days Wed 9/3/08 Mon 3/2109 21
_,:_. Ll 1001 + Tower Level 19 129 days Wed 9/10/08 Mon 3/9/09 22
% 1083 + Tower Level 20 129 days Wed 9/17/08 Mon 3/16/09 24
O 1174 + Tower Level 21 129 days Wed 9/24/08 Mon 3/23/09 25
1262 + Tower Level 22 129 days Wed 10/1/08 Mon 3/30/09 27
N - 1343 + Tower Level 23 129 days Wed 10/8/02 Mon 4/6/09 28
ﬁ 14736 + Tower Level 24 129 days fed 10/15/08 Mon 4/13/09 30
E 1523 + Tower Level 25 129 days fed 10/22/08 Mon 4/20/09 31
L 1610 + Tower Level 26 129 days fed 10/29/08 Mon 4/27/09 33
1697 + Tower Level 27 120days Fri 117108 Wed 5/6/09 34
5 1784 + Tower Level 28 129 days (ue 11/18/08  Fri5/15/09 36
"0 1671 + Tower Level 29 129 days Thu 11727108 Tue 526/09 37
% 1858 + Tower Level 30 129 days Mon 12/8/08 Thu 6/4/09 39
c 2043 + Tower Level 31 129 days fed 12/17/08 Mon 6/15/09 40
8 232 = Tower Level 32 105 days Fri 12/26/08 Thu521/09 41
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@ [Task Hame Dueton | Start | Fmsh |Preseresso| [Dee8 09 [Feb09 (W09 [Ap 9 (My03 _ [n'ld
0|7 [14[2 2[4 111 |8 [15]22|1 |8 [15/22/23]5 1219]26|3 NO[17 M 31)7 14
2133 RISERS - Fire Protec.  Sdays  Fri1226808  Thu1#i09 2053 : i : ; 5
g 2134 HWAC Equipmert et Sdays  Fri122808  Thu1#i09 2053
QD 2135 Plumbing Equipment ¢, Sdays  Fri1226808  Thu1#i09 2053
% 2136 Core Electrical Rough-1 15days Fri1202605  Thu 11209 2053
= 2137 Core Fire Protection Rt 15 days) Fri1226808  Thu1M509 2053
= 2138 Electrical Equipmert St 45 days . Fri122608  Thu 22609 2053
_ 2138 HY AL Completion 5 days Fri1/208  Thu1/8103 2134
E 2140 Flumbing Completion a days Fri1/2i0a  Thu1/8i03 2135
(] 2141 Fire Protection Comple. 45 days Fri1/208  Thu 35092133 d
8" 2142 Pour Topping Slak 2 days Fri1/ M9 mon 11203 21392140 fivd
’5_ 2143 Interiar Framing 10days Tue1M309 on 1726009 2142 :
2144 Electrical Completion d3days|  Fri2f27/09 Thud/30i09 2138
wn 2145 StartupdCommissioning. 15 days Frighm9 Thus/21009 2144
iy " 2146 SKIH - Apply Roofing. 10 days  Fri12/2608  Thu1/3i09 2053
g) E 2147 Stock Floor for Curtain Tday Fri122608  Fri12/26/05 2053
;::_' 2148 Inztall Clips Bdays| Mon 12028008 Mon 145008 | 2147
- E 2144 Irestall Unitweall Panels Jdays|  Tue 1809 Thu1/8109 2148 f f
"5_ 2150 LEVEL ENCLOSED Odays  Thut/03  Thu 18803 2143 $ 18
Q 2151 UTILITY SPACES - Ci|  25days  Fri122608  Thu1/29/09 2053 d
© 2152 Set Coaling Tower Sdays  Tue1M309  Mon 14903 2142
21583 Set Boilers Sdays| Tug 11309 Mon 14903 2142
% 2154 Fig Pumps odays| Tug 11309 Mon 14903 2142 g
O 2155 Set Elevator Pazsenge  d40days Mon1A9D9  Fridfamg 2137F5+ d
E 21356 Flush, Test, Commizzic 25 days  Fi1/2009  Thu3Ei09 2151 : : : ; ;
O 57 LEVEL COMPLETE Odays| ThuS21009  Thu 521109 2145 g j ‘ ‘ ‘ ' 5."2:1
2158 = Tower Level 33 117days  Fri 1/209 Mon 6/15/09 42 ' ’
5 2158 RISERS - Core Electr| 10 days Fri1/209  Thu 145103 2133
'a 2160 Core HWAC Mechanic) 10 days Fritiang Thu1M8i09 2133
3 2161 Core Flumbing Rough-i 10 days Fri1/209  Thu1M5/09) 2133
E 2162 Core Fire Protection Re. 10 days Fri1/209  Thu1M503 2133 :
8 2163 Powr Topping Slab 2days  Fri1MB09 Mon 11909 21622161 | Y -




construction schedule

6 TaskName Duration Stant Fiish  |Predecesso| (Dec'05  [Jan'03 ,
2164 Irterior Framing 10days  Tue 152009 Mon 26209 2163 : : ; i i
2185 Fire Protection Equipm: Sdays Tue 20309 Mon 24808 2164 ; ’ ’ ’ ' ' '
2166 HYAC Equipment Settil  Sdays Tue 27309 Mon 20909 2164
267 Electrical Equioment S¢ 45 days|  Tue 2/309)  Mon 4603 2164
2168 HY A Completion Jdays TueZA0MD9 Mon 2A1603 2166
2168 Fire Protection Comple| 45 days Tue 2H009)  Mon 41309 2165
2170 Electrical Completion 45days Tue 4709 Mon BRSO3 2167
217 StartupiCommissioning. Sdays Tue 6809 Mon6A503 2170
2172 SKIN - Apply Roofing 10 day= Fri1/209  Thui1M509 2133
273 Stock Floor for Curtain 1 day Fri 112109 Fri 15209 2133
2174 Irestall Clips Boavs  Mon1/508 Mon 1209|2173
274 Inztall Unitwall Panels | 3days) Tue 1309 Thu 14509 2174 : 5 :
2176 LEVEL ENCLOSED Ddays Thu1#509  Thu1M:E509 2175 : $ 115
277 UTILITY SPACES - 5¢ 40 day= Fri1/209  Thu 202609 2133 : j ; : : i
2178 LEVEL COMPLETE Odays| MonBAS09  Mon 6509 2171 : ; M5
279 -| Tower Level 34 81days Fri116/09  Fri5/8/00 43 : ’ ' ' ' ' ’ ’
2180 Erect Frame Hdays  Fri1M609  Fri3A309 2176
2181 Erect Spire d0cays Mon3MENY Fri5@ma 2480
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