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Annex to existing Judicial Center
Located in Rockville, MD

210,000 sq ft

Timeline: April 2011 to April 2013
Total Project Cost $S88 Million

e S67 Million on Annex

Max Height: 114’

LEED Gold

Design-Bid-Build
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Judicial Center Annex

Project Team

Site Map

Building Overview
Existing Structural System

Proposal
Structura
CM Breac

Structura

Depth Phase 1
th
Depth Phase 2

Sustainability Breadth
Questions/Comments

Owner: Montgomery County Circuit
Court

AECOM

* Architecture

e Structural

 MEP/FP

Contractor: Tompkins Builders, Inc.
Civil Engineer: Adtek Engineers




Judicial Center Annex Architecture Building Elevations

* Building Envelope e Lanterns
Building Overview e Precast
Existing Structural System e Aluminum Panels
Proposal e Glazing ;~..f_~.¢ L8 i
Structural Depth Phase 1 — ., i bl

CM Breadth

Structural Depth Phase 2
Sustainability Breadth
Questions/Comments

e <5 \;.r‘., e
NORTH ELEVATION SOUTH ELEVAETION



Judicial Center Annex Existing Structure Typical Framing

e Foundations

Building Overview
e Cast — In— Place Drilled Piers

Existing Structural System

Proposal * Framing

Structural Depth Phase 1 * Post-tensioned Slab with Wide-Shallow
CM Breadth Beams

Structural Depth Phase 2

Sustainability Breadth
Questions/Comments




Judicial Center Annex Existing Structure Shear Walls

* Foundations
e Cast—In—Place Drilled Piers
* Framing

Building Overview
Existing Structural System

Proposal

Structural Depth Phase 1 * Post-tensioned Slab with Wide-Shallow
CM Breadth Beams

Structural Depth Phase 2 * Lateral

Sustainability Breadth * Five Cast-In-Place Shear Walls

Questions/Comments




Judicial Center Annex

Existing Structure

Lantern Framing

Building Overview
Existing Structural System
Proposal

Structural Depth Phase 1
CM Breadth

Structural Depth Phase 2
Sustainability Breadth
Questions/Comments

Foundations

e Cast—In— Place Drilled Piers

Framing

e Post-tensioned Slab with Wide-Shallow
Beams

Lateral

* Five Cast-In-Place Shear Walls

Lanterns

e Steel




Judicial Center Annex Proposal Problem Statement

Building Overview * Phasel * Phasel

Existing Structural System * Steel redesign has good chance of * No height restriction and large floor
Proposal being competitive to floor heights

Structural Depth Phase 1 * Phase 2 * Phase 2

CM Breadth * Move building to San Francisco and * Interest in seismic design

Structural Depth Phase 2 design steel for new seismic region

e Sustainability Breadth
 Questions/Comments



Judicial Center Annex

Proposal

Goals

Building Overview
Existing Structural System
Proposal

Structural Depth Phase 1
CM Breadth

Structural Depth Phase 2
e Sustainability Breadth
 Questions/Comments

 Phase 2 (Purely Lateral System)

Redimigthgisav it yasystdfoasridhbased
sesonétdoanl snstialgdscRfon composite
Pesign a more redundant lateral
Slstebraaechfraaiis for lateral system
Rbanglel dveof tnamclat ionsedithdaenty

bhesiign to EBF

Phase 2

e Compare tagrahsystdmachdstalf three
ygunzl design in MD to steel design
in MD



Judicial Center Annex MAE Requirements ETABS Model

Building Overview e AE 597A — Computer Modeling
Existing Structural System e AE 534 - Steel Connections
Proposal e AE 538 — Earthquake Engineering
Structural Depth Phase 1

CM Breadth

Structural Depth Phase 2
Sustainability Breadth
Questions/Comments




Judicial Center Annex

Structural Depth

Wall Sections

Building Overview
Existing Structural System
Proposal

Structural Depth Phase 1
CM Breadth

e Structural Depth Phase 2
e Sustainability Breadth
 Questions/Comments

Use existing grid lines to reduce
structural impact

Place Ordinary Concentric Braced
Frames in location of shear walls
e R=3

Minimize adjustment to height
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Judicial Center Annex Gravity System Typical Framing

W24x55 (68)

Typical: 2VLI18 w/ 3”
LW Topping
Penthouse: 3VLI16
w/ 3%” LW Topping

Building Overview
Existing Structural System
Proposal

Structural Depth Phase 1
CM Breadth , = S —
Structural Depth Phase 2 L N W24x62 (60
Sustainability Breadth
Questions/Comments

Typical Bay Design

| | Hand | RAM | ETABS |
Bea W16x26(22)

ms X )
Girder D | W21x68(40) | W24x55(68) | W24x55(48
E

)
|| W24x62(60) | W24x62(44),

d
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Judicial Center Annex Lateral System Brace Frame Layout

Building Overview
Existing Structural System
Proposal

Structural Depth Phase 1
CM Breadth

Structural Depth Phase 2
e Sustainability Breadth
 Questions/Comments

Braced Frame 2 BraBeakckich Airafh &35



Judicial Center Annex Foundation Quantities

Building Overview

Existing Structural System Foundations

Proposal | Original |Redesign
Structural Depth Phase 1
CM Breadth 61.7 29.3

Structural Depth Phase 2
e Sustainability Breadth
 Questions/Comments




Judicial Center Annex Construction Management Summary

Cost Comparison
AsDesigned | |
B u i | d i n g Ove rVi eW Super Structure - Valugggj for

S
ast-In-Place Concrete $ 1,839,890.40
: : tructural Steel $ 5,726,574.58
Existing Structural System
Propo S3 | Drilled Piers [$ 95332000]  |$ 557,95L45

ReDesign

(%]

Cost/Schedule Summary

 |original __[Redesign

Exterior Enclosure

Structural Depth Phase 1 Arch:Prcast 5 55500000
Metal Wall Panels S 2,125,533.00

CM Breadth
Louvers & Vents _ 38,167.00

Structural Depth Phase 2

e Sustainability Breadth asony___

e Questions/Comments Comparion

Schedule
$24,281,941 | $23,691,601

609,960.00
2,168,043.66
6,585,120.00

696,887.46

38,930.34

1,801,768.0
3,559,255.0

1,837,803.36
3,630,440.10
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24,281,941.00 | | $23,691,601.35
590,339.65

!m
ii



Judicial Center Annex Structu€dN Deyohint Ahase 2

Base Shear
Building Overview * Wing y
Existing Structural System NS =304 Ilps
Proposal EW = 346 kips
Structural Depth Phase 1 Earthquak.e : :
CM Breadth Both Directions — 1384 kips
*MRSA
Structural Depth Phase 2
Sustainability Breadth
e SDC=D

Questions/Comments
* SCBF R=6



Judicial Center Annex Chevron Connection Seismic Provisions

AISC 341 - 05
13.2a Slenderness — Bracing members shall have : Kl /r < 4,/E/E,

(2)3/8” x3 %" PL W33x354

Bu |Id|ng Overview 13.3 Required Strength of Bracing Connections

EXIStIng Structural SyStem Tensile Str = RyF,A; Compr Str = 1.1R, P, Flexural Str = 1.1R,M,,

Proposal
Structu ra| De pth Phase 1 13.4a Inverted V-Type Bracing — For loading acting on the member
CM Breadth Brace Tensile Str = RyF,A, , Compr Str = 0.3P,

HSS8x8x1/2

Structural Depth Phase 2
e Sustainability Breadth
 Questions/Comments

13.4a(2) — Top and Bottom Flanges must be braced

Ca
X ho

P,. = 0.02M,



Judicial Center Annex CA Layout 2

12.2.4.2 Redundancy Factor, g, for Selsmic Design Categories
D through F. For structures assigned to Seismic Design Category
D, E, or E, p shall equal 1.3 unless one of the following two
conditions is met. whereby o is permitted to be taken as 1.0

atarad Foroe- Reoding z
Element

Braced Frames Femosal of an indvidual brace, or connecion
thereto, would not result in more than a 35%
reduction in story strength, nor does the
resulting systemn have an extreme torsional
trregularity (horizontal stpactural iregulacity
Type 1k

T T E e T T o T e T S e
number of bays for a shear wall shall be calculated as the
length of shear wall divided by the story height or oy o times
the length of shear wall divided by the story height for light-
framed constroction.

Building Overview
Existing Structural System
Proposal

Structural Depth Phase 1
CM Breadth

Structural Depth Phase 2
Sustainability Breadth
Questions/Comments




Judicial Center Annex Additional Frames

Building Overview
Existing Structural System
Proposal
Structural Depth Phase 1

CM Breadth

Structural Depth Phase 2
Sustainability Breadth

Questions/Comments BTN
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Judicial Center Annex CA Layout 3 EBF Elevations

Building Overview
Existing Structural System
Proposal

Structural Depth Phase 1
CM Breadth

Structural Depth Phase 2
e Sustainability Breadth
 Questions/Comments

Braced Frame 4&5



Judicial Center Annex EBF Beam Design Seismic Provisions

AISC 341 - 05
Building Overview . 15..2a Limitations — Web of a link shall be a single
- thickness
Existing Structural System Kouiruse — WUERS RS
Proposal T » 15.2c Link Rotation Angle — The link rotation shall not
Structural Depth Phase 1 s exceed 0.08 radians for links of length 1.6M,,/V}, or
CM Breadth less

Structural Depth Phase 2
Sustainability Breadth
Questions/Comments

e 15.3 — Link Stiffeners




Judicial Center Annex Depth Summary

Building Overview

Existing Structural System Steel Designs

Proposal | mp | cA1r | o cA2 | CA3 |
Structural Depth Phase 1
CM Breadth | stllbs/sqft | 99 | 117 | 116 | 109 |

Structural Depth Phase 2
e Sustainability Breadth
 Questions/Comments



Judicial Center Annex Sustainability Breadth Current Roof Plan

* LEED Gold Building
PV Panels on Lanterns
 Green roof covers large portion of remaining roof

Building Overview
Existing Structural System
Proposal

Structural Depth Phase 1
CM Breadth

Structural Depth Phase 2
* Sustainability Breadth
 Questions/Comments




Judicial Center Annex

Green Roof

Lifecycle Cost

Building Overview
Existing Structural System
Proposal

Structural Depth Phase 1
CM Breadth

Structural Depth Phase 2
Sustainability Breadth
Questions/Comments

et 542“S|t

Credits . 1/7 2

Credits 6.176.%

...........
\P’,; o8 SN

Credlt's 3\“’1/3 2

Extensive Green Roof

_
ol Cot Annual Energy| Estimated Cost of Annual
Use Estimate | Reduction | Electricity Savings
S/kWh _
- 3183686 31836.86 | S 0.13 | $4,138.79 -

eplace -5765.27

Carbon Run-off |Storm Water AnnuaI
27|

Total Annual Savmgs S 4 321.30 -

alvage

Pay Back Period 21.06 Years



Judicial Center Annex PV Panels SAM Output

After-tax NPV ($10,323.20)

+ LEED Impact
Building Overview of =

Existing Structural System
Proposal

Structural Depth Phase 1
CM Breadth y B
Structural Depth Phase 2
Sustainability Breadth
Questions/Comments

Payback Period (Yrs)
DC-to-AC Capacity Factor 12.00%
irst year kWhac/kWdc 1,048

F
System Performance Factor
Total Land Area



Judicial Center Annex System Summaries

Building Overview Sustainability Summary

Existing Structural System | |Photovoltaics| Green Roof

proposal $215769 | $90,989

Carbon Footprint ( tons CO 106.3 -505.0

Structural Depth Phase 1 p. : ( : 2

CM B N Stormwater Mitigation (kgal _ 80.4
réact payback Period (yr) 21.1

Struct.ura .D.epth Phase 2 Weight (psf) 20

Sustainability Breadth Structural Impact Moderate

Questions/Comments LEED Credits (gained[possible]) 4[7]



Judicial Center Annex Acknowledgements

AECOM
 Phil Antis
(e . * Jeannie Gasper

Building Overview e el
Existing Structural System *  Carl Hubben
Proposal  AE Faculty and Staff
Structural Depth Phase 1 . Andrés Lepage

 Kevin Parfitt
CM Breadth e Robert Holland
Structural Depth Phase 2

Sustainability Breadth *  Entire AE student body
Questions/Comments T —



Judicial Center Annex Acknowledgements

* Building Overview Questions/Comments?

e Existing Structural System
* Proposal

e Structural Depth Phase 1
e CM Breadth

e Structural Depth Phase 2
e Sustainability Breadth

* Questions/Comments




Judicial Center Annex

Building Overview
Existing Structural System

Proposal
Structura
CM Breac

Structura

Depth Phase 1
th
Depth Phase 2

Sustainability Breadth
Questions/Comments

Column  Brace Column  Brace Column  Brace Column
CA1l CA2 CA3

W14x82 W14x90 W14x90
W14x82 W14x90
W14x120 W14x109 W14x09
W14x120 |W14x193  |W14x257 | HSS10x10x5/8 [W14x109|Hss12x12x5/8 |W14x09
HSSoxOx5/8 [W14x120 |W14x193  [W14x257 | HSS10x10x5/8 |W14x109] HSS12x12x5/8 |W14x09
HSSOx9x5/8 [W14x176 |W14x193 [W14x4s5 | HSS10x10x5/8 |W1dx159| HSS12x12x5/8 |W1dx159
HSS10x10x5/8 |W14x17 W14x159| HSS12x12x5/8 [W14x159
HSS10x10x5/8 |W14x17 HSS10x10x5/8 |W14x159|HSS12x12x5/8  [W14x159

W14x82 |W14x176 W14x145 | HSS9x9x5/8 [W14x120 |HSS9x9x5/8 W14x120

W14x82 HSS9x9x5/8  |W14x120
W14x120 [W14x176 W14x233 HSS9x9x5/8  |W14x176
W14x120 HSS9x9x5/8  [W14x176
W14x120 W14x176 | HSS12x12x5/8 |W14x176
W14x176 [W14x193 HSS12x12x5/8 |W14x211
W14x176 HSS12x12x5/8 |W14x211
W14x176 W14x211 [HSS10x10x5/8  [W14x211
A2
HSS8x8x3/8 HSS12x12x5/8  |W14x120
HSS8x8x3/8 W14x120
HSS9x9x3/8 W14x233 W14x176
HSS9x9x3/8 W14x176 [HSS12x12x5/8 | W14x176
HSS9x9x5/8 W14x193 W14x176
HSS9x9x5/8 W14x211
HSS10x10x5/8 | W1ax176|W14x193 | W14x342 | HsS12x12x5/8 [W14x211 |HSS12x12x5/8 |Widx211
HSS10x10x5/8 W14x211 [HSS12x12x5/8  [W14x211
CA1 A2 A3

wiss | waxaos | [wasza] 0 [wiaxoo
Hsoxsx3/8  [Wi1ax53 | Hssexéx1/2 [W1ax109 | Hssexex1/2 | wiax74| Hssoxox5/8 |widx99
HSS6x6x3/8 W14x99
Hssex6x3/8  [Wi1ax68 | Hssexex1/2 [Wi14x132 | Hssxex1/2 | wiax99 | Hssoxox5/8 |widx99
HSS6x6x3/8  |W14x68 | HsSxx1/2 |widx132 | Hssexéx1/2 | W1ax99 | HSSox9x5/8 |Wi14x99
HSex6x3/8  [W14x99 | HSsex8x1/2 |Wi1dx193 | Hssexsx1/2 |[w1ax1s9| Hssoxoxs/8 |w1dx1so
HSS6x6x3/8 W14x159 W14x159
HSS6x6x3/8 Hsssx8x1/2 |W14x159] Hssoxoxs/8  [wi14x159
Al A2 A3

wiss | waeaos | 0 [wasza]  [wiaeo
HSS5x5x3/8 HSS8x8x1/2 |W14x109 | Hss8xsx1/2 W14x99
Hssex6x3/8  [Wi1ax68 | Hssexéx1/2 [Wi14x132 | Hss8xex1/2 | wi14x99 |Hssoxox5/8  |widx9o
HSS6x6x3/8  |W14x68 | HSSBxx1/2 |W14x132 | HssexBx1/2 | Wi14x99 |HSSOOx5/8  |Wi14x99
HSexex3/s  [Wi1ax68 | Hssex8x1/2 [W1ax132 | Hssexex1/2 | widx99 |Hssoxoxs/8  |wi1dx99
HSS6x6x3/8 W14x159 W14x159
HSS6x6x3/8 W14x159
HSS8x8x3/8 W14x159 W14x159

HSS8x8x3/8
HSS8x8x3/8
HSS9x9x1/2
HSS9x9x1/2
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HSS8x8x3/8
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