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Helios Plaza General Information

Project Overview * Located in Houston, Texas’ Energy Corridor Management District * Rough Footprint of Building: 195" x 355’
« Headquarters for BP’s IST and Energy Trading Divisions * Overall Building Height of 113’
I N . i ' e Typical Story Height of 15’
Existing Structural Conditions Composed of Offices, a Conference Center, and Trading Floors yp y heig
Proposal
. . Roof ——
Gravity Redesign T ”
60’ Lower Roof
Lateral Redesign v 6% Floor -
5" Floor
Steel Connection Design -
4™ Floor
135’ 195’ 3" Floor

Architectural Breadth

2" Floor —

Cost and Schedule

Conclusions 355’
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Existing Structural Conditions
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Helios Plaza

Project Overview

Existing Structural Conditions
Proposal

Gravity Redesign

Lateral Redesign

Steel Connection Design
Architectural Breadth

Cost and Schedule

Conclusions

Existing Gravity System

* Two main systems employed
* One-way pan joist concrete system for majority of building
e Square concrete columns used for support
* Post-tensioned girders used in long span situations

One-way concrete
pan joists

. Void Space

Floor Plan One Level Above Trading Floor

Composite Deck with steel framing members for trading floors
* Concrete filled circular HSS columns used for support
e (Castellated wide flanges used in long span situations

Floor Plan at Trading Floor Level

One-way concrete
pan joists
Composite deck
on steel frame



Helios Plaza Existing Lateral System

Project Overview * Lateral loads mainly resisted by ordinary concrete moment frames
*  Moment connected HSS Members resist lateral loads in trading areas

Existing Structural Conditions

Proposal

Gravity Redesign

Lateral Redesign
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Steel Connection Design

Architectural Breadth

Cost and Schedule

Conclusions 3-D Representation of Lateral System View of Trading Floor From Level Above



Project Overview
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Deck Choice
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Typical Bay Framing Plan

30’

3rd Floor Plan




Helios Plaza
Project Overview
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Column Design

Column splices occur every other level for construction purposes
W14 shapes used for first two floors

W12 shapes mainly used for remaining floors

Columns initially designed for gravity load only

Columns checked for combined axial and bending load in ETABS after
lateral loads determined

Typical Elevation




Helios Plaza Brace Design East-West Frames

Project Overview e East-West Frames

* Braces designed by hand using AISC Seismic Provisions Guide as a reference
Existing Structural Conditions * Initially designed with strength based on wind story shear forces

* Once braces designed, preliminary building weight tabulated and new
Proposal seismic story shears calculated

* New seismic forces reduced, but still control for some levels

Gravity Redesign * Braces redesigned in East-West direction for seismic provisions

Lateral Redesign Seismic Forces

- Level shear (K shear (K)

Steel Connection Design o o8 252
lower roof 257.6 195.2

Architectural Breadth 555 7 390.1
710.7 466.4
873.7 575.4
944.2 611.3
2 1002.5 644.5

Conclusions Total

Cost and Schedule
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Brace Design

North-South Frames

Preliminary sizes worked in strength design

Wind serviceability controls final design

Braces increased in size, but not enough stiffness achieved
Two interior x-braced frames added to limit roof deflection

Allowable Deflection: H/400= 3.39”
Preliminary Brace Design Deflection:=3.94"
Final Brace Design Deflection= 3.24”

Frame A

North-South Frames In Plan
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Helios Plaza Brace Design Frames In Plan

Project Overview * Building Torsion
* Relative stiffness of frames computed for load distribution

Existing Structural Conditions

Proposal Frame n- (k/in) Krelative Krelative(%) Frame K(k/in) Krelative
28.34 1
11.94 7A
Gravity Redesign 8.57 78
K 5, o

: 42.58

Lateral Redesign 100

Steel Connection Design

Frame A
Frame M

Architectural Breadth

Cost and Schedule

Conclusions
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Steel Connection Area of Interest

Interface of braces, columns and beams
Designed for as many shop fitted connections as possible

W18x40

Non-Eccentric Connection Layout

Issues

Long welds necessary for non-eccentric connection
Gusset plate approximately 2’x3’-6”
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Floor Plan Impact

Brace Locations
Only exterior braces in the East-West direction
Two interior braces in the North-South direction
Interior braces located in minimal impact areas
* Occur at the edges of the trading floor where only one levels floor
plan is impacted
* X-bracing used to limit number of bays impeded

Interior Brace Location
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Floor Plan Impact

Brace Locations
Only exterior braces in the East-West direction
Two interior braces in the North-South direction
Interior braces located in minimal impact areas
* Occur at the edges of the trading floor where only one levels floor
plan is impacted
* X-bracing used to limit number of bays impeded

Interior Brace Location
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Interior Rendering
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Detailed Cost Breakdown

Description

Cost
1,733,912.15
2,128,486.74

509,997.90
1,345,288.34

169,344.96
5,887,030.09

oncrete
Formwork
Reinforcement

teel Members
Decking

Cost
S 3,402,132.7
S 922,388.3
S 50,855.4
S 805,674.6

Concrete (including formwork and reinforcement) ,
Fireproofing S 709,220.7
$ 6,866,659.7

Description
Wide Flange Members
Braces and HSS Members
hear Studs
ecking

oo

Foundation Cost Breakdown

_ Concrete (CY) | Formwork (SFCA) | Cost
Original Design 2012 16131 | § 319,779.62

1756 14355 | $ 280,321.94
1776 | $ 39,457.68

Summary

Increase in cost: S 979,629.69

Foundation reduction not enough to offset increase in superstructure cost
Majority of cost increase due to fireproofing



Helios Plaza Schedule Impact

Project Overview
Existing Structural Conditions
Proposal 1 [ Section A

Gravity Redesign ;_”: ol B 311'3_,1_:' Section B

Section C

Lateral Redesign

Steel Connection Design

Architectural Breadth o Existing Structure
* Broken down into three sectors for construction
Cost and Schedule « 8 crews typically used for most tasks

e Total number of construction days: 194

Conclusions

Redesign

4 crews typically used for most tasks

Crew sizes generally based on 2 crane assumption
Total number of construction days: 143

Total Savings
51 days of schedule
31 working days
992 man hours
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Existing Structural Conditions
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Conclusions

S.
bracing to achieved more efficient brace
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Questions/Comments

Project Overview
Proposal
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Lateral Redesign
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