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• 1st Concept



First Architectural Concept



Site plan

North

Outdoor 
space

Main Entry



First Floor Plan
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Second Floor plan

North



Third Floor plan

North



Section

West-East section

North-South section



Vision

Interactive screen Hallway view 

Sendai mediatheque

Roof

Wall



3D views
West side view South- west side view

South-west side viewNorth side view



• First Concept
• Loading

• Floor Layouts

• Lateral Systems

• Foundation



Gravity Loading
per ASCE 7-05

Dead Load
MEP 4 psf

Ceiling 6 psf

Partitions 20 psf

Steel Framing 15 psf

Concrete Elements 20 psf

Roof 20 psf

Cladding 25 psf

Composite Floor Deck 46 psf

Concrete P-T slab      150 psf

Live Load (per room type)

Offices 50 psf

Assembly area- fixed seats   60 psf

Classrooms 40 psf

Access floor systems 100 psf

Stairs and exit ways 100 psf

Corridors 100 psf

Roof 20 psf

Restrooms 50 psf



Lateral Loading

Wind
Exposure C

Wind Velocity = 85 mph

Velocity pressure, qz = (0.00256V2)KzKztKdI 

Design Wind pressure, p = qz(GCp)

ASCE 7-05

Importance Factor = 1.0

Occupancy Category III



Lateral Loading

Earthquake � Controls!!
Site Class D

Seismic Design Category D

Ss = 2.02, S1 = 1.083

R = 8 (Special Steel Moment Resisting Frame, Buckling Restraining Brace Frame)

R = 6 (Special Reinforced Concrete Shear Wall)

Seismic Base Shear:

Cs = SDS / (R/I)

V = CsW

Lateral Load Distribution:

Cvx = (wx hx
k) / ∑ (wi hi

k) 

Fx = CvxV



Load Combinations

1.2D + 1.6L

1.2D + 0.5L + 1.6W

(1.2 + 0.2 SDS)D + 0.5L + 1.0E 

� 1.47D + 0.5L + 1.0E

0.9D + 1.0E



• Vulcraft 3VLI20
– 3 ¼” concrete +3” metal deck

= 6 ¼”total depth

– Lightweight Concrete 
(110pcf)

– 46 psf

– 3-span

– Max sheet length 42’

http://www.epitech.com.au/Composite_beam_construction_drawing.gif

stud-welded shear connectors

3” metal decking

steel beam

3 ¼” concrete



22’ 16’16’ 22’ 22’ 16’

19’

19’

19’

19’

19’

19’

BRBF Steel Column

Cantilever Moment Connection

1st Arch -
Buckling Restrained       
Braced Frame 1st Floor

2nd Floor 3rd Floor

76’ 38’

38’

76’

7’

22’ 16’16’ 22’ 22’ 16’

19’

19’

19’

19’

19’

19’

76’ 38’

38’

76’

15’

22’ 16’16’ 22’ 22’ 16’

19’

19’

19’

19’

19’

19’

76’ 38’

38’

76’

7’



Base shear 

V = 600 K

∆roof = 1.75”
IDRmax= 0.005

BRBF
Asc = 9 in2

Beams W18x60
Columns W14x109

Beams W21x182
Columns W18x119

3VLI20 Vulcraft
Composite Floor Deck

19ft

22ft76ft

91ft

1st Arch -
Buckling Restrained       
Braced Frame



Beam-to-Column:
Shear connection

Krawinkler, 2009.

Steel Tips, 2004.

BRBF connection

3-Way Joint 
Connection

Typical Connections



1st Arch – Moment Resisting Frame

MRF

Steel 
columns

Cantilever

1st Floor

22’ 16’ 16’ 22’ 22’ 16’

19’

19’

19’

19’

19’

19’

76’ 38’

38’

76’

7’

MRF connection



Base shear                  V = 600 K

∆roof = 5”

IDRmax= 0.02

MRF
Beams W30x132

Exterior columns W24x146
Interior columns W24x207

Beams W21x182
Columns 
W18x119

3VLI20 Vulcraft
Composite Floor Deck

91ft

19ft

91ft 22ft

1st Arch -
Moment Resisting Frame



Soil information

ColmaColma FormationFormation

SPSP--SMSM

Bearing Capacity:  3500 Bearing Capacity:  3500 psfpsf

Next to Liquefaction ZoneNext to Liquefaction Zone

Water Table: 14Water Table: 14’’



Transverse: # 6 bar spacing 7.7 inch
Longitudinal: 4 bars # 5

5.3 Feet

10 inch

Total load: 19 kip/ft (273 kN/m)

9.4 Feet

18 inch

Transverse: # 9 bar spacing 7.2 inch
Longitudinal:  4 bars # 9

Total load: 33 kip/ft (480 kN/m)

WF

Welded base plate 
to column

Grout Concrete slab ~4”

Base plate

Anchor bolts

f’c: 6 ksi
fs: 20 ksi

1st Arch – Strip Footing



• 2nd Concept



Second Architectural Concept



Site plan

North

Pocket park

Main Entry



First Floor plan

North



Second Floor Plan

North



Third Floor Plan

North



Section

West-East section

North-South section



Vision

Paris



3D views
West side view

South-west side view

South-west side viewSouth side view



• Second Concept
• Floor Layouts

• Lateral Systems

• Foundation



2nd Arch -
Moment Resisting Frame

1st Floor

2nd Floor 3rd Floor

MRF Steel Column
Cantilever Moment Connection

28’

28’

100’ 10’

100’

10’

10’

15’

22’22’28’

26’

24’

22’

28’

28’

100’ 10’10’

10’

15’

22’22’28’

26’

24’

22’

100’

28’

100’ 10’

100’

10’

10’

15’

26’

24’

22’

28’22’22’28’



3VLI20 Vulcraft
Composite Floor Deck

∆roof = 5”

IDRmax= 0.02

Base shear, V = 600 K

Beams W21x101
Columns W14x74

MRF
Beams W27x161

Exterior columns W24x176
Interior columns W24x229

125ft

22ft120ft

28ft

2nd Arch -
Moment Resisting Frame



1st Floor

3rd Floor2nd Floor

28’

28’

100’ 10’

100’

10’

10’

15’

22’22’28’

26’

24’

22’

28’

28’

100’ 10’

100’

10’

10’

15’

22’22’28’

26’

24’

22’

Shear Walls Steel Column

Cantilever

28’

28’

100’ 10’

100’

10’

10’

15’

22’22’28’

26’

24’

22’

2nd Arch -
Shear Walls



Concrete columns 16” x 16”

Post-Tension Concrete Slab 7”
½” diam, 7-wire strands at 16”

RC Shear Wall, t = 12”
Horiz shear reinf:  #4 @ 12”
Vert flex reinf: 9 #10

Beam depth = 24”
13 strands of ½”
diam 7-wire 
strands

Base shear      

V = 1300 K

∆roof = 0.8”

120ft 28ft
125ft

22ft

2nd Arch -
Shear Walls



Transverse: # 9 bar spacing 7.3 inch
Longitudinell:  4 bars # 8

8.5 Feet

15 inch

Total load: 30 kip/ft (433 kN/m)

Square Concrete 
Column

Dowels

f’c: 6 ksi
fs: 20 ksi

2nd Arch – Strip Footing



• HVAC Overview

• Cost Estimate

• Schedule

• Logistics/Methods











2’ – 11”

3’ – 1”

3’ – 5”

18””

9’

9’

16
’

Deck:  6.25”

3rd Flr. Beams:  16.5”

MEP:  12”

2nd Flr. Beams:  18.5”

1st Flr. Beams:  22.7”

Auditorium

Classes

Offices

44’ – 11”

30’

≈ 15’
9’-6” 12’

Structural & MEP Impact on Excavation 
Depth:  Arch Concept 1 - BRB System: 

Excavate



4’ –.25”

4’ - .25”

15”

9’

9’

16
’

Deck:  6.25”

All Perimeter Beams:  30”
MEP:  12”

Auditorium

Classes

Offices

≈ 47 – 4 ”

30’

≈ 17’ -
4

12
’

Excavate

4’ - .25”

12’ - 4

Structural & MEP Impact on Excavation 
Depth: Arch Concept 1 MRF System



4’ – .25”

4’ - .25”

4’ - .25”

15”

9’

9’

16
’

Deck:  6.25”

MEP:  12”

Auditorium

Classes

Offices

≈ 47 – 4 ”

30’

≈ 17’ - 4”
12’ - 4

12
’

Large Perimeter Beams:  30”

Structural & MEP Impact on Excavation 
Depth: Arch Concept 2 MRF System

Excavate

Using W27x161 will reduce excavation 
6”



3’ – 7”

3’ – 7”

3’ – 7”

15”

9’

9’

16
’

Post-Tension Slab : 
7”

MEP:  12”

Auditorium

Classes

Offices

46’

30’

16’
10’ – 9”

12
’

Excavate

All Beams Above 
Auditorium:  24”

Structural & MEP Impact on Excavation 
Depth:  Arch Concept 2 Concrete 
System



Chill Beam Distribution Tree:  
Arch Concept 1

Minor Vertical Air Distribution 
(for non-chill beam areas:  Auditorium & 

Lobbies)

Major Horizontal 
Distribution
Minor Horizontal 
Distribution

Using active chilled beams for all the rooms except the auditorium and lobby (and maybe for 2 large classrooms). In these 
rooms we would only use air distribution, where we would pump air into the space along one or 2 walls (ducts would go from 
ceiling down to the floor where air distribution unit would be located. (we would like to ensure that air is distributed as low as 
possible). 

Major Vertical Artery



Chill Beam Distribution Tree:  
Arch Concept 2

Minor Vertical Air Distribution 
(for non-chill beam areas:  Auditorium & 

Lobbies)

Major Horizontal 
Distribution
Minor Horizontal 
Distribution

Using active chilled beams for all the rooms except the auditorium and lobby (and maybe for 2 large classrooms). In these 
rooms we would only use air distribution, where we would pump air into the space along one or 2 walls (ducts would go from 
ceiling down to the floor where air distribution unit would be located. (we would like to ensure that air is distributed as low as 
possible). 

Major Vertical Artery



1st Floor 2nd Floor 3rd Floor

Prevalent Winds From West

West-East  Section 

STAIR
S

Ceiling 
Vents

Natural Ventilation: Vertical Air flow

1st Floor 2nd Floor 3rd Floor

Floor 
Vents

Floor 
Vents

Open to 
Below

North

Prevalent 

Winds



1st Floor 2nd Floor 3rd Floor

Floor 
Vents

Floor 
Vents

Prevalent Winds From West

West-East  Section 

STAIR
S

Ceiling 
Vents

Natural Ventilation: Vertical Air flow

Open to 
Below

North

Prevalent 

Winds

Geothermal Duct



Main 
Hall

Natural Ventilation: Cross Ventilation

North – South  Section Ceiling Vent

Floor Vents

• Louvers

• Building Management System (BMS).



Preliminary Cost Estimate
Arch 1 Concept: BRBF

Building Gross Square Footage 33,500.00 GSF

Item Description Sub Total Cost/Sf % Overall

01 FOUNDATION $135,000 $4.03 2.23%

02 SUBSTRUCTURE $230,000 $6.87 3.81%

03 SUPERSTRUCTURE $1,180,590 $35.24 19.54%

04
EXTERIOR 
CLOSURE/SHELL $1,250,220 $37.32 20.69%

05 INTERIOR CONSTRUCTION $713,310 $21.29 11.80%

06 CONVEYING SYSTEM $115,000 $3.43 1.90%

07 PLUMBING $268,000 $8.00 4.44%

08 HVAC $1,172,500 $35.00 19.40%

09 ELECTRICAL $402,000 $12.00 6.65%

10 SITEWORK $576,050 $17.20 9.53%

INDIRECT COST $6,042,670 $180.38

Overhead 15% $906,401 $27.06

Fee 10% $604,267 $18.04

Contingency 15% $906,401 $27.06

TOTAL COST $8,459,738 $252.53
$8,500,000.00

MEP = 30%



Preliminary Cost Estimate
Arch 1 Concept: MRF

Building Gross Square Footage 33,500.00 GSF

Item Description Sub Total Cost/Sf % Overall

01 FOUNDATION $150,000 $4.48 2.06%

02 SUBSTRUCTURE $230,000 $6.87 3.17%

03 SUPERSTRUCTURE $1,543,285 $46.07 21.24%

04
EXTERIOR 
CLOSURE/SHELL $1,502,390 $44.85 20.68%

05 INTERIOR CONSTRUCTION $1,163,310 $34.73 16.01%

06 CONVEYING SYSTEM $115,000 $3.43 1.58%

07 PLUMBING $268,000 $8.00 3.69%

08 HVAC $1,172,500 $35.00 16.14%

09 ELECTRICAL $502,500 $15.00 6.92%

10 SITEWORK $617,550 $18.43 8.50%

INDIRECT COST $7,264,535 $216.85

Overhead 15% $1,087,430 $32.46

Fee 10% $724,954 $21.64

Contingency 15% $1,087,430 $32.46

TOTAL COST $10,164,349 $303.41
$10,200,000.00

MEP = 27%

$945,000.00



Preliminary Cost Estimate
Arch 2 Concept: MRF

Building Gross Square Footage 33,500.00 GSF

Item Description Sub Total Cost/Sf % Overall

01 FOUNDATION $180,000 $4.48 2.30%

02 SUBSTRUCTURE $230,000 $5.72 2.93%

03 SUPERSTRUCTURE $1,786,450 $44.44 22.78%

04
EXTERIOR 
CLOSURE/SHELL $1,641,000 $40.82 20.93%

05 INTERIOR CONSTRUCTION $943,432 $23.47 12.03%

06 CONVEYING SYSTEM $115,000 $2.86 1.47%

07 PLUMBING $321,600 $8.00 4.10%

08 HVAC $1,407,000 $35.00 17.94%

09 ELECTRICAL $603,000 $15.00 7.69%

10 SITEWORK $614,670 $15.29 7.84%

INDIRECT COST $7,842,152 $195.08

Overhead 15% $1,176,323 $29.26

Fee 10% $784,215 $19.51

Contingency 15% $1,176,323 $29.26

TOTAL COST $10,979,013 $273.11
$11,000,000.00

MEP = 30%

$1,050,000.00



Preliminary Cost Estimate
Arch 2 Concept: Concrete

Building Gross Square Footage 40,200 GSF

Item Description Sub Total Cost/Sf % Overall

01 FOUNDATION $157,500 $3.92 2.41%

02 SUBSTRUCTURE $230,000 $5.72 3.52%

03 SUPERSTRUCTURE $1,200,535 $29.86 18.36%

04
EXTERIOR 
CLOSURE/SHELL $1,185,200 $29.48 18.13%

05 INTERIOR CONSTRUCTION $918,432 $22.85 14.05%

06 CONVEYING SYSTEM $115,000 $2.86 1.76%

07 PLUMBING $321,600 $8.00 4.92%

08 HVAC $1,206,000 $30.00 18.45%

09 ELECTRICAL $603,000 $15.00 9.22%

10 SITEWORK $600,050 $14.93 9.18%

INDIRECT COST $6,537,317 $162.62

Overhead 15% $980,598 $24.39

Fee 10% $653,732 $16.26

Contingency 15% $980,598 $24.39

TOTAL COST $9,152,244 $227.67
$9,200,000.00

MEP = 34%



Cost Comparison

BUDGET

$7,500,000



$/SF Comparison







Moving Forward



Fence & Slope Along 
North Side Prevent 

Access

Median 
Prevents Turn 

From North

Not a Through 
Street

Requires travel through low-
height tunnel under mall

Site Approach

North



Existing 
Parking 
Garage

Traffic 
Control

Potential 
Area of 

Truck Turn-
Around

Police 
Station

Existing Library 
Annex Bldgs

North



Loading

Secure Entrance

Trailer
Staging/ 

Recyclin
g

North

Equipment 
Entrance

Fence

Concept 1 Logistics

Worker Entrance



Loading

Trailer
Staging/ 

Recyclin
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North

Equipment 
Entrance

Fence

Concept 1 Logistics

Secure EntranceWorker Entrance



Loading

Traile
r

Staging/ 

Recyclin
g

North

Equipment 
Entrance

Fence

Concept 2 Logistics

Secure EntranceWorker Entrance



• Process & Progress

• SimVision



Process & Progress
Synchronous Communication:

Skype – Audio and some textual

Netmeeting & Recall – Graphic visual & audio recording

Vsee - Video during Friday meetings

QWAQ – Team building

DabbleBoard – for real time graphic visual discussions during discipline specific 
meetings when netmeeting is unavailable



Process & Progress

Asynchronous Communication:

Google Group: 
•Tracks all communication
• Consolidates longer discussion threads and 
informal chatting in one spot
• Includes Calendar  
• Easily allows Google Doc sharing 

Google Docs: 
• Allows multiple parties to view an edit
• Used for:  

• developing meeting agendas
• tracking task list
• sharing developing information and notes

Oslo: 
• for sharing finalized information and files



Rules:

• Weekly update of task list (google docs)

(when, who, what, status, notes log includes links to further documentation)

• Standardized  methods of :

• Weekly meeting role assignments

• Agenda organization

• Documentation  naming  and  sharing for oslo & Google docs

• Sharing of all meeting minutes

• Slide show development

Process & Progress



Process & Progress

• Improvement Moving Forward

– Weekly multi-disciplinary meeting

– Update task list more frequently

– Post log from inter-disciplinary meetings

– Leave Skype on when possible

– More contact with owners & mentors



SimVision Model

Team organization and meetings



SimVision Model
Tasks



SimVision Position Backlog

Two Day Backlog 

Architect

Structural



SimVision Work Distribution

Work Rework Coordination Decision Wait

Decision Matrix

Final Structural 
(concept 2)

Final Structural 
(concept 1)

Initial Structural 
(concept 1)

Revise Arch.
(concept 1)

Refine Winter 
Presentation 
Initial Winter 
Presentation

Initial Mentor 
Crit. 

Presentation
Final Arch. 
(concept 1)

Initial Arch. 
(concept 1)



• Focal Points

• Spider Diagram

• Decision Matrix

• Recommendation



Focal Points

A1-BRBF A1-MRF A2-MRF A2-Concrete

Big Idea C A/E A/E

User 
Experience A A A/E/C A

Aesthetics C E A A

Flexibility of 
Space A/E/C E/C

Engineering 
Complexity A/C E

Constructabilit
y E C A

Long Term 
Performance A A/C A/E/C

Minimize 
Waste E A C



Architect

Engineer

Construction Managers

A1-BRBF

A1-MRF

A2-MRF

A2-CONCRETE



Decision Matrix

A1-BRBF A1-MRF A2-MRF A2-Concrete

Big Idea 8 10 10 10

User 
Experience 11 11 13 13

Aesthetics 13 13 13 13

Flexibility of 
Space 8 8 13 12

Engineering 
Complexity 10 8 8 9

Constructabilit
y 10 9 8 11

Long Term 
Performance 9 8 11 11

Minimize 
Waste 8 7 9 9

TOTAL 75 74 86 87



Recommendation

Thank You!

Questions?


