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Site Location
University of Wisconsin, Madison
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Existing Water Science &
Engineering Lab




Site Conditions
Madison, Wisconsin




Weather & Climate

Wisconsin Last 12 Months Precipitation

Wisconsin State Climatology Office
_ Monthly Precip
Normal monthly precip
1971-2000

Pata courtesy of National Climatic Data Center
Preliminary Data for last 3 months
As of 3 Feb 2011

Feb 10 Mar10 Apr10 May 10 Jun 10 Jul10 Aug 10 Sep 10 Oct 10 Nov 10 Dec 10 Jan 11
Manthe

Heavy Rain: June — August
Average High Temps: 84° F
Average Low Temps: 58° F
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Al
E
M
C

15t Floor
40°
. - .
9 Loven ‘——” A 1 ..... >
1OOI 161 ] : \ [
_ L
15 = |-
L Ll
20° L ]
' |
12 6° 612"
100°

Auditorium

Large Classroom

Restrooms
Mechanical/Technical Room
Storage

MEP shafts



The Staircase
2"d Floor
E
M
C 45°
|
o) L
105 16/ I :“
15 -
111 N
o | | |
. B
176 6° 53¢ 6J17’6“
110°

Instructional Lab
Server Room
Seminar Room

Faculty Offices

Restrooms
Mechanical/Technical Room
Storage

MEP shafts
N

D



The Staircase
3'd Floor
E
M
35/
C
0] ¥ | ‘ |
9I L J
105 16° | ‘
15 e
111 L : E J il
o | 1 3 ]
| |
176’ 22f 16 16° 22 176"
110°

Instructional Lab
Server Room
Seminar Room

Faculty Offices

Restrooms
Mechanical/Technical Room
Storage

MEP shafts
N

D



Instructional Lab
Server Room
Seminar Room

Faculty Offices

Restrooms
Mechanical/Technical Room
Storage

MEP shafts

The Staircase
4th Floor
E
M
35/
C
— - v
10° o] ] *
Yo —
105 16° ———— —_—
15 L 1
> e ' B
20° i N [
| |
176 6° 53¢ 6‘17'6"
110°

™

D




The Staircase
Section North-South




The Staircase

Section East-West
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The Staircase
Influence of Other Disciplines
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Loading Considerations

e Dead Load 80-100 PSF

e Self Weight
 MEP/Cladding/Flooring/Ceiling

* Live Load 100 PSF
e Corridor 80-100 PSF
e Classroom 40 PSF
* Auditorium 60 PSF
 Tech Room 100 PSF
e Office 50 PSF
 Wind Load 25 PSF
 Windward 15 PSF
* Leeward 10 PSF

 Sideward 15 SF

Snow Load

20 PSF



Soil Considerations

Soil Profile
* Bearing Capacity 4 KSF 0’ /

* High Water Table

e Excavation Needed ¢=35°
Fill v=125 PCF
6.5’ \ 4
10’
, b =41°
Silty Clay v=130 PCF

30




The Staircase
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The Staircase

Load Path — Elevation View
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The Staircase
Load Path

Truss

== Typ. column

A

:

loads

== Transfer

girder loads

== Transferred

column loads




The Staircase

Structural Overlay — 15t Floor
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Steel
Columns
W12x40

®0® W12x65

Lateral System
C5x9 Braced Frame
== HSS6x6x1/4 Braced
Frame

Reinforced Concrete

Columns
® © 12"x12” (12#9s)
® 15”x15” (12#9s)

Lateral System
== 8” Shear Walls



The Staircase

Structural Overlay — 2" Floor
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The Staircase

Structural Overlay — 3™ Floor
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== W10x22
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== 4’ Deep Truss

Reinforced Concrete
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® 15”x15” (12#9s)

Beams and Girders
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The Staircase

Structural Overlay — 4t" Floor
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The Staircase =

Member Details

Columns
Reinforced Concrete

® © 12”x12” (12#9s)
® 15”x15” (12#9s)
Beams and Girders
Reinforced Concrete
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= 4'x12” (30#9s)
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Contrast Introducing water

...see how things work.
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Contrast %

Change In Shape
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Entrance — Pulling Back a Curtain
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Contrast
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Contrast

2"d Floor

B
E
M
C

7 15/16"

38"

= n— =
==

38’

Small Classrooms
Instructional Lab
Server Room
Student Offices
Mechanical Room
Restrooms
Storage



Contrast

3 floor
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Section North-South
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Contrast
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_ | Contrast %
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Contrast %

Lateral Load Path — Steel
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Contrast

Load Path — Concrete

Gravity Load

- |Lateral Load

False Cantilever

— Resisting Forces



Contrast ‘%
Structural Overlay — Steel

The Box
° W12 X 53
— W12 X 72
W16 X 57

12” Concrete Wall

False Cantilever

The Cone
° W12 X 50

m— \W14 X 26

m— \\/24 X 62




Contrast ‘—_{%}

Structural Overlay — Mixed

The Box (Concrete)
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Contrast

Structural Overview — Steel
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Contrast

Structural Overview — Steel

2nd Floor
° Straight Columns
® Slanted Columns

Floating Columns

Moment Frame

Braced Frame




Contrast

Structural Overview — Steel
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Contrast

Member Details — Beams
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Contrast

Member Details — Columns and Slab

e 12x12
e 16X16

s 20” T Beam
24” Spandrel

12” Concrete Wall

== 6” One Way Slab
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The Staircase & Contrast

Steel Deck
RN P PSS O *  Maximum Span 15 FT -
-;’  Superimposed Load 130 PSF
L | * 18 gage with 4.5 IN of LW
[ Concrete

I

Il

=|
wkam
—




Retaining Wall %

:

34




Building Management Systems




Heating and Cooling
Groundwater Heat Pump

COP ~4
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Well 2

Chiasson,A. Final Report Feasibility Study Of A Geothermal Heat Pump System Lapwai Middle-high School, Lapwai, Id Nez Perce Indian Reservation , June 2006
http://geoheat.oit.edu/toa/toaltaskl.pdf



The Staircase
Air Handling Unit (AHU)
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http://www.thermal-corp.com/_Literature/Catalogues/Thermal_RT.pdf



The Staircase

Elevation

B Structural system
MEP shaft
Piping system
Floor insulation
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The Staircase
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Floor to Ceiling — Concrete
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The Staircase

Floor to Ceiling — Steel
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The Staircase

100’

100’

Water Distribution — 15t Floor

Stairwell




The Staircase

105’

Water Distribution — 2" Floor

110’




The Staircase

Water Distribution — 3" Floor
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Floor to Ceiling — Concrete
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Contrast

15’

Floor to Ceiling — Steel
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Contrast

Water Distribution — 15t Floor
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Contrast

Water Distribution — 2" Floor
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Contrast

Water Distribution — 3" Floor
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Site Access

* Tight Site
e Difficult Access

Secondary Delivery Path

45’ Max Transportable Member

Lake
University of Wi in-Mad
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Other University ?
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Site Access

Delivery Path




Excavation Equipment

EXCAVATOR (1X)
DOZER (1X)
DUMP TRUCK (2X)
PILING RIG (1X)
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Steel Equipment

Mobile Crane

Mobile Crane LTM 1095-5.1

190 ft

"I

178 1t

165 ft

151 £t

137 #
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100

110

120

8.9 klbs

US1843.02

210 fl

200

180

180

170

160

150

140

130

120

110

100

20

80

70

60

50

40

30

20

10

0
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190 ft

45 Long Crane

Heaviest Lift is 8 klbs




Concrete Equipment A

(2

........

Time : 23 min

Distance: 5 mile

Tl |Time:55 min
f Distance: 35 mile

Time: 21 min

Distance: 8 mile

G MATERIALS CORPORATION

+ CONCRETE MIXER (4x)
° CO N C RETE P U M P (1X) Time calculated with: http://www.viamichelin.com/



http://www.viamichelin.com/

Schedule

Steel, Concrete & Combination

anij [3ulij ! [aveust [september [oktober  [november [december [januar [februar  [marec [april [maj ]jurlﬁj [iulij
I Start August 1% - Encl i1di
I ! i Enclose Building
1 I Finish Foundation October 19t ' June 1%t
I | I
I < I ? 282 dnevil <
Site preparatio ! M 14 dnevi : { ;?5\‘
sub strcture ¥ 1T~ 65dnevi I N
i Columns, slabs F ¥ 58 dnevi i S
: exteriourgwalls ¥ ¥ 120 dnevi ;
| STEEL 1 Interiour ¥ ¥ 130 dnevi I
: I Exteriour ¥ v 74dnevi:
| |282 DAYS| ! iR s
I ¥ > 295 fnevi
l: I I
Site preparatior]l "_' 14 dnevi : :
sub strideture T~ ¥ 65dnevi I
: Columns, Slabs o ¥ 125 dnevi :
1 [xteriour walls ¥ ¥ 109 dnevi I
I Interiour ¥ ¥ 119 dnevi l
: “CAST IN PLACE Exteriour ¥ b 74d;evi
| DELAY (Gl 19 dnevi
! JCONCRETE 295 DAYS ori
1 ‘:' 7 314 dnevi
Site preparationl Y% 14 dnevi 1 I
sub str Eare b4 i ¥ 65 dnevi ;
1: STEEL Columns I ¥ 58 dnevi ]
I CONCRETE Columns, Jlabs ¥ ¥ 125 dnevi i
: Exteriour walls ¥ ¥ 109 dnevi E
1 Interiour ¥ ¥ 119 dnevi |
: Exteriour ¥ i’
| I




Schedule

Steel

|11 junij | 21 julij |1 september |11 oktober |21 november |1 januar |11 februar |21 marec |1 maj |11
STEEL 2 s
Site preparation ¥ ¥ 14 dnevi STE E L 2 8 2 DAYS
site fencing 5 dnevi
temporary facilitie:’% 9 dnevi
sub structure ¥ 65 dnevi
Steel Piling 10 dnevi
Excavations + TRW boards 5 dnevi
Dewatering 24 dnevi
Excavations "35 % angle"
Spread footings 14 dnevi
Slab on grade 28 dnevi
Columns, $labs ¥ ¥ 66 dnevi
Columns, Bea 5 dnevi
Columns, Beams #1 5 dnevi
Columns, Beams #2 5 dnevi
Columns, Beams #3
Slab #1 (= 28 dnevi
Slab 2= 28 dnevi
Slab g3 P 28 dnevi
Ropf = 28 dnevi
exteriour walls | ¥ ¥ 120 dnevi
Exteriour walls #0 30 dnevi
Exteriour walls #1
Exteriopir walls #2 30 dnevi
Exteriopr walls #3 30 dnevi
Interiour ¥ 130 dnevi
Interiour walls, MEP, Cellings, Floor finishes, etc. #0
Interiour walls, MEP, Cellings, Floor finishes, etc. #1
Interiour walls, MEP, Cellings, Floor finishes, etc. #2 40 dnevi
Interiour walls, MEP, Cellings, Floor finishes, etc. #3 40 dnevi
Exteriour ¥ 74 dnevi
Exteriour 60 dnevi

Final cleanup

14 dnevi




Schedule

Concrete

282 dnevi

STEEL
DELAY @@ 13 DAYS
e CAST IN PLACE CONCRETE 295 DAYS e
Site preparation "— 14 dnevi
sub structiure A4 ¥ 65 dnevi
: Columns, Slabs ¥ ¥ 125 dnevi
Columns #0 - 1/2 =S5 28 dnevi
Columns #0 - 2| 28 dnevi
Slab: #1 - 28 dnevi
Slab #1 - 28 dnevi
Columns #1°1f2 28 dnevi
Columns #1722 28 dnevi
Slab #2 28 dnevi
Slab #2 28 dnevi
Columns #2112 28 dnevi
Columns #2°2/Z 28 dnevi
Slab #3 [If2[)—===== 28 dnevi
Slab{#3 272 1< 28 dnevi
Colunpins #3°T 28 dnevi
Columns 28 dnevi
40 dnevi
Exteriour walls ¥ 109 dnevi
Exteriour walls #0 ¢
Exteriour walls #1
Exteriour walls #2 30 dnevi
Exteriour valls #3 de======- 30 dnevi
Interiour ¥ 119 dnevi
Interiour walls, MEP, Cellings, Floor finishes, etc. #0 —_— 40 dnevi
Interiour walls, MEP, Cellings, Floor finishes, etc. #1 &
Interiour walls, MEP, Cellings, Floor finishes, etc. #2 40 dnevi
Interiour walls, MEP, Cellings, Floor finishes, etc. #3 40 dnevi ¢
Exteriour ¥ v 74 dnévi




Schedule

Concrete

[11 oktober [21 november |1 januar [11februar 21 marec [1 maj [11 junij
¥ 282 dnevi

DELAY [ 13dnevi

7 295 cnevi
DELAY s 19dnevi

DELAY s 32dnevi

= 314 dnevi

|11junij |21 julij |1 september
STEEL “Z

CAST IN PLACE CONCRETE *%

COMBINATION %
Site preparation ¥ ¥ 14 dnevi

sub structure ¥ ¥ 65 dnevi
STEEL Columns ¥ ¥ 58,dnevi
, Slabs ¥ ¥ 125 dnevi

CONCRETE Col
Columns #0 - 1/2 (=== 28 dnevi

Columns #0 - 2/ P 28 dnevi
Slab: #1 - T/2[p=—==== 28 dnevi
Slab #1 - 22 P24 28 dnevi
Columns #1177 = 28 dnevi
Columns #T2f 2] === 28 dnevi
Slab #2 17211 e 28 dnevi
Slab #2 2] f——— 28 dnevi
Columns #2771 28 dnevi
Columns # pe——==== 28 dnevi
Slab #3 PE—===== 28 dnevi
Slab f3 2y pef==—=4 28 dnevi
Columins #3112 = 28 dnevi

Columns === 28 dnevi
40 dnevi

i
i

N

Exteriour walls ¥ 109 dnevi

Exteriour walls #0 S~ 30 dnei

Exteriour walls #1 SS======p- 30 dnevi

Exteriour whlls #2 SSE=====91 30 dnevi

3
Exteriour alls #3 Y= 30 dnevi

¥ 119 dnevi

Interiour

Interiour walls, MEP, Cellings, Floor finishes, etc. #0 E== 30 jinevi

Interiour walls, MEP, Cellings, Floor finishes, etc. #1 —_— 40 dpevi

Interiour walls, MEP, Cellings, Floor finishes, etc. #2 E=====t=o 40 dnevi
——— 40 dnevi

Interiour walls, MEP, Cellings, Floor finishes, etc. #3 E
Exteriour ¥ ¥ 74 dnevi




Site Layout

Pedestrian Walkway

Site Fence
M E:
Site Trailers Entrance
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Building

Road



Excavation

Temporary Sheet Pile Wall 350

Soil Cut

Bulldozer, Hydraulic
Excavator, Dump Truck




Concrete Erection

Concrete Mixer and Pump




Steel Erection
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Mobile Crane




Building Shell and Backfill

/

Backfill

Finished Building




LEED Certification

Sustainable Sites 21
Water Efficiency 4
Energy and Atmosphere 19
Materials and Resources 5
Indoor Environmental Quality 14
Innovation and Design Process 1

TOTAL

LEED GOLD




Sustainable Site

gz " >

Social
Seiences Memorial
O - Union




Water Efficiency

Vegetation

Growing Medium

Drainage, Aeration, Water Storage
and Root Barrier
Insulation

Membrane Protection
and Root Barrier

Roofing Membrane

Structural Support &<




Energy And Atmosphere
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Ground Source Heat Pump




Materials and Resources
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Local Aggregate

Fly Ash




Indoor Environmental Quality




Economics in Design

Make Design Decisions Transparent

$2,000,000.00

$1,800,000.00

$1,600,000.00

$1,400,000.00 -
$1,200,000.00 -
$1,000,000.00 -
$800,000.00 -
$600,000.00 -
$400,000.00 -

$200,000.00 -

s_ .

M Steel Beams & Girders,
Composite Slab

M Steel Beams & Girders, Metal
Deck/Concrete Fill

u SteetrBeanTs & @irdeTs, Precast
Hollow Core Floor (No Topping)

Reinforced Concrete Beams &
lab (One-Way)

M Precast Beams & Hollow Core
Floor (No Topping)

1 Precast Beams & Hollow Core
Floor (2" Topping)



Target Value Design

Establishing our Targets

Targets from - Compare to
Previous Years RS Means SF

First
Estimate




Target Value Design

Establishing our Targets

Atlantic-2009 Final

3%

B Substructure

H Shell

M Interior

W Services

M Equip. & Furnishings
m Site Prep

= Indirect Cost

Atlantic-2010 Final

2010 Q4 - RS Means SF

0%

0%

M A Substructure
H B Shell

m C Interiors

m D Services

M E Equipment &

Furnishings

B F Special Construction

B Substructure

H Shell

M Interior

M Services

| Site Work

B General Conditions

1 Special Construction



Target Value Design
Targets Change

Target Values - 02/02/11 Target Values - 02/15/2011

MW Substructure
M A Substructure

u Shell = B Shell

M Interior .
B CInterior

H Services (MEP)

W D Services
(MEP)
u EqUIp. & ® E Equip. &
Furnishings Furnishings
m Site Prep M G Building

Sitework



Estimates
Breakdown of Costs

Target Values

59%_2% 6%

Concrete

Concrete
2% 6% 10%

8%

M A Substructure
Steel M B Shell

® C Interior

M D Services

M E Equip. & Furnishings
® G Building Sitework




Estimates

A

E
$9,000,000.00
M
. $8,500,000.00
$8,000,000.00

$7,500,000.00

$7,000,000.00

$6,500,000.00

$6,000,000.00

$5,500,000.00

$5,000,000.00

$8,720,000.00
$8,570,000.00

$8,210,000.00 $8,280,000.00

$7,500,000.00

2015 Cost

B The Staircase - Concrete  HM The Staircase - Steel ™ The Contrast - Concrete  H The Contrast - Steel ® Budget



Integrated Project Delivery
How do we mtegrate our knowledge?

—1ﬁ =




Integrated Project Delivery
Daily Updated Commitment List

B Cc D = F

1 NEEDS

22 Need ID # ~|Needs -|From Who -|For Whom -|Meeting Request -|Needed By:

3 1 Local Materials Research KIM 1128

4 2|size and pozition of the building Maria 1127

5 3|Floor Plan with Dimensions Maria 2/4

6 4|Updated structural SketchUp Model Colin 2/¢

7 5|max length of members (colums etc SE, MEP

8 6|weigth of members SE, MEP

9 7 |foundation depth SE CcM [ \

8|Rough Lateral Design SE's cM e 1 /17
9|Rough Foundation Design SE's CM NotIWon 17

10|Rough Column Design SE's CM 2/15/2011 /17
11|Dewatering Cost CM 2/23/2011 3/4
12|Excavation Cost cM 2/23/2011 3/4
13|Basement Insulation MEP 2/23/2011 3/4
14 |Basement Waterproofing CM & Notifybox Check-out = 3/4
15|Flood Control CcM Do you want to check-out this file? 3/4
16|groundwater pumping requirement CM MEP 3/2
17|Floor plans A MEP 3/z
18|Beams dimensions SE MEP 3N
19|Floor to floor dimensions A MEP ooty (wimed) 3/1
20(Beam positions ISE MEP - . kY
21|Material quantity/types in the cost esiCM MEP j 3/z
22|Revised C1 Structural Quantities SE's cM 372
23|First C2 Strucutral Quantities SE's cM 3/4
24/A MODEL C2 A SE 3/4
25|C1 Revit Model A CM 3/€
26
27
28
29
30




Integrated Project Delivery  creen=completes
Red = Not Completed
Make work Transparent

D BC T BD BE BF




Communication

GDa.JSlE wave ‘ Inbox 1 - 31 of 99
labs
| New wave | - | (" inInbox

Google Wave will remain in service

intc 2011. Lesrn more

SEARCHES

¥ FOLDERS
MEP

15 82
2
2

(9]
=

Weekly MTG

2]
m

-

tlantic
'BL

Research

==

[#+]

[#+]

& Follow

Ly Unfollow

=] Archive &% [nbox %l Spar

oaflig 2.
0 2L
Kl 0
o) ol BN
T TR
- 2B
L

Over 100 Waves

Google wave

SEMND SLIDES TO ME (RIAM) — send
have done by today (TUE) midnight P3
1st Dry Run - Record PLEASE READ!
my notes_ | divided them by profession
Drinks on Friday — You guys want to ¢
after the presentation Friday? hell yes

New WAVE group - Q&A Sketch
and BIM Coordination — Dear AECers

Everyone SEMND ME A PICTURE OF &
so i can add it to the presentation. Acl

Short Meeting next week, 3/8,
12:45 PST — Team, please prepare a ¢

Dry runs confirmed and team presenta
— Dear AEC teams Please find enclos

labs

No Email Policy

Meeting Minutes Taken

in Real Time in Wave

Skype Office Hours

Skype)

Colin WanLang

kirm

mmlima far BE1 ~allsbarsBom
a E 10 oL CollaDorano

Michael Fyan

peterpitches

on office haurs for AECs

- U LA

Skype Test Call

H 'a Travis DuFaur




Communication

ia seidel) - Window Share

s Lo -
P Z/BOC  IESLNOFOIRR TRALoCeY *LAioew
-;L/Hrn EXOQOFRAMNM

L] LA A BSOS

@ Teleplace |

Sketching In the
Virtual World

vt X TR

VX e X

ol =
~fl O

BITl =[x

;]*;i*'

T o Mram chans trmshana

GololMeeting®

- File Options View Help 1|

= Screen Sharing

© o 0 6

Show My Stop Give Change
Showing Keyboard  Presenter
Sereen & Mouse

- Attendee List (7| Max 16)
& [ NAMES - ALPHABETICALLY

-
& [& # Riam Firouz (Organizer, Present... =
& Travis (Qrganizer) |?
& Anne-Laure |:
& Kim Dependahl bl
& Maria Seidel -

¥ Wute Al ” & Unmute Al ] Invite Others

Real Time Presence

of Teammates

Screen Sharing




Collaboration
What it Feels Like

Where are the Most
Recent Floor Plans ?

| Just Made a
Small Change...

That Costs
Too Much.



Cooperation

What it Feels Like

We Need to
Consider

Excavation.

Where Shall We
Place the Building
on the Site ?

And
Drainage...

And Site Access.

What About the
Neighboring
Buildings...




Decision Matrix

(P |
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The Staircase Contrast
Scale: -2 to 2 with 0 Neutral
Metrics The Staircase Contrast . Weight
Steel RC Steel Mixed
Symmetry 2 2 0 0 1
Feel 1 1 2 2 1
Iconicity 0 0 2 2 1
Aesthetics 0 0 2 2 1
Simplicity of Structure 0 -1 2 1 1
Innovation 0 0 1 1 1
Sustainability 1 2 1 2 1
Going Native 0 2 0 1 1
Schedule 2 1 1 0 1
Cost 1 2 -2 -1 2
Site 0 1 0 1 1
Constructability 2 1 -1 -1 1
Owner Preference 0 0 2 2 3
TOTAL 10 13 12 15



Team Atlantic Presents
Contrast




What Worked

How to Improve

Worked:

» Skype Office Hours

* Skype Communication

* Meeting Minutes in Real Time in Wave
* NotifyBox (for Dropbox)

To Improve:

e Updating IPD Task List

e Task Transparency

* Meeting Set Deadlines

* Organizing and Responding to Waves
* Weekly Meeting Efficiency



Josh Odelson
Glenn Katz

All the Mentors Renate
Martin Dembski

Tine Logonder

David Bendet Tha n k You ! Willem Kymmel

Lauren Scammell '
Eric Borchers lvo Zagar

Marko Balant _
Prof. Miranda Prof. Borja

Prof. Krawinkler
Michael Pearson Prof. Nelson



