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2.1.1

EXECUTIVE SUMMARY

GOALS

The following Detailed Project Program (DPP) has been developed for the 
University of California, Santa Barbara in order to establish project scope 
for a new Bioengineering Building. The purpose of the DPP is to define the 
goals, parameters and constraints of the project in sufficient detail to 
establish the construction budget. It is also the intent to provide design 
guidance to the design architect by establishing a clear definition of design 
goals, space program, functional relationships, laboratory design criteria, 
and site and building design requirements. The overarching goal is to 
establish a financially feasible project scope and budget.

PROCESS

In the course of preparing this document, the programming team met with 
the UCSB Bioengineering Building Committee, UCSB staff and faculty 
members who have background and expertise in many areas pertinent to 
the project. These areas include campus planning, design and 
construction, environmental health and safety, sustainability, site utilities 
and infrastructure, and laboratory research. The significant issues 
addressed in these data gathering workshops included: flexible, generic 
laboratory planning and design, adaptable office planning, the building's 
relationship to existing and future buildings, implications of hazardous 
materials storage, and location and capacity of existing campus utilities 
and infrastructure.

PROGRAM

Interdisciplinary research programs involving faculty and researchers from 
the College of Engineering and the Biological Sciences from the Division 
of Mathematical, Life and Physical Sciences are rapidly growing and are 
in need of top-notch education and research facilities. Increasingly, 
research programs are integrating or leveraging their technological 
capabilities and resources across the evolving fields of biology, chemistry 
and engineering sciences. The Institute for Collaborative Biotechnologies 
(ICB) and the Center for Stem Cell Biology and Engineering (Stem Cell) 
are two such programs that are pioneering bioengineering research. The 
ICB Medical group is an emerging program that will focus on biomedical 
research. 

The Bioengineering Building will be a multidisciplinary research and 
teaching facility that will be occupied primarily by faculty, staff, and 
students from College of Engineering and the Division of Math, Life and 
Physical Sciences.
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2.1.2

Two optional building scenarios and programs were developed to provide 
UCSB with the opportunity to construct a larger building if proper funding 
sources are secured. The goal of the project is to integrate three main 
departments within one facility: the core and medical group of the Institute 
for Collaborative Biotechnologies (ICB), System Biology / Stem Cell, and 
Bioengineering. Two of these (ICB and Bioengineering) will include an 
administrative component. The vision of administration and faculty is to 
integrate diverse research disciplines and groups on each of the building 
floors. Similarly administrative staff should be integrated with researchers 
throughout the building. 

The proposed space program for option “A” consists of approximately 
43,567 net assignable square feet (ASF) with several program elements 
including: research laboratories, research support spaces, lecture hall, 
conference rooms, and offices for faculty, administrative staff, post 
doctoral students and graduate students. The program for option “B”
consists of approximately 37,725 ASF with similar program elements. The 
decreased area has been achieved by reducing the program by two 
principal investigators as well as research and office space that is 
associated with their needs. 

Ideally the building design will allow for future needs and flexibility 
including: renovation and restructuring of research laboratory spaces, 
accommodation of new and changing technology, and accommodation of 
changes in building use and academic curriculum over time. Potential 
future expansion of the Bioengineering Building has been carefully 
considered while exploring the building placement and configuration.

SITE

The project’s master plan is to provide state-of-the-art facilities to house 
all of these organizations under one roof. The site for the Bioengineering 
Building is located within the central development site of the Main 
Campus. This development site is bordered by Campus Green to the
north, Davidson Library to the west, Science Walk to the east and open 
space to the south. Several existing buildings in the north portion house 
existing academic programs and should remain in place. The south
portion of the development site has been determined to be most 
appropriate for the new Bioengineering Building. The building will define 
the edge of the future extension to the Pardall Mall. Its precise  placement 
needs to be carefully considered in relation to the south arcade of the 
Davidson Library and the axial corridor of the entire, existing and future 
Pardall Mall.
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2.1.3

The Bioengineering Building should be sited to allow for future expansion 
on the remaining portions of the development site in accordance with 
planning goals set out in Vision 2025. The total capacity for the site as 
listed in LRDP Implementation Document is 515,000 GSF. This total is 
based on the removal and relocation of existing temporary structures to 
meet these goals. It is assumed that this total will be developed in multiple 
phases. The Bioengineering Building, along with the Davidson Library 
Addition, is among the first of these phases. 

Conceptual Site Master Plan is included in the DPP and is intended to 
establish principles and guidelines for future development of the site.
Site design concepts should recognize and address the larger contextual 
issues in terms of the interface between the built and natural environments 
of the UCSB campus. The campus objective is to achieve a design 
equivalent to a LEED Silver rated building. Conceptual site design will 
require an understanding of pedestrian traffic patterns, bike paths, 
vehicular campus and building access. The new facility will require truck 
and service access and it is recommended that these functions be
combined with service needs of the adjacent Davidson Library to create a 
single service court to serve existing, proposed and future facilities.
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3.1.1

PROJECT BACKGROUND

The UCSB Institute for Collaborative Biotechnologies (ICB) is a unique and 
powerful alliance between Academia, Industry and the Army, led by the 
University of California, Santa Barbara (UCSB), in partnership with the 
Massachusetts Institute for Technology (MIT) and California Institute of 
Technology (Caltech). Created to accelerate the technological and scientific 
transformation of the Army, ICB research is driven by premier faculty and 
researchers, working together as interdisciplinary teams of molecular 
biologists, chemists, physicists, psychologists and engineers. 

The Center for Stem Cell Biology and Engineering (Stem Cell) has
tremendous potential to transform medical practice, with the development of  
regenerative cellular therapies for many insidious diseases. UCSB’s Stem 
Cell program is very well positioned to make unique, significant
contributions in stem cell research, with extraordinary enabling technologies 
in biomaterials, systems biology, nanotechnology, micro-processing and 
bioengineering, all of which are synergistic with fundamental biomedical 
research efforts. 

The project seeks to integrate ICB and portions of the Stem Cell 
organization along with ICB Medical and the Bioengineering Program. The
ICB Medical group is an emerging program that will focus on biomedical
research, bioengineering and a computational research. These pioneering
programs are growing at a very rapid rate; they need state-of-the-future 
facilities to achieve their potential.

The College of Engineering has prepared a Preliminary Space Program for 
the Bioengineering Building. Space needs were issued for Research 
Laboratories, Offices and Administration Support. The program includes 
headquarters for the ICB organization, ICB Medical research initiative, a 
graduate student academic program for Bioengineering, and space for
the Center for Stem Biology and Engineering. The space needs totaled 
40,380 assignable square feet, with 23,400 asf for Laboratories, 13,160 asf 
for Offices and 3,820 asf for Administration Support. This space
assessment was reevaluated during the development of the DPP and
resulted in two programs that ranged between 37,725 asf and 43,457 asf. 
Increases and decreases in both programs were seen in both laboratory 
areas and office areas. Refer to Section 4.0 Space Program for details.
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3.1.2

PROJECT GOALS

The project is to provide facilities to house all these organizations under one 
roof and integrate students with top researchers. Additional goals are to 
attract faculty and world class researchers and pursue top quality graduate 
students, produce a high performing building to attract top faculty, and bring 
labs into close proximity to co-locate talent and create a powerful group of 
bioengineers.

The faculty’s vision is to bring collaborative research into one location, and
provide each program their own identity, while being seamless in terms of
operational overlap. This can be achieved by creating an environment that
allows bench scientists [in wet laboratories] to interact with dry 
computational scientists, which will create a more diverse and flexible 
building. This is critical since there is an intersection between sciences and 
engineering that can be developed to address an arrary of problems using 
common technologies.
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4.1.1

INTRODUCTION

The laboratory and office spaces contained in the Bioengineering Program 
have been developed based upon a prototype design that responds to 
scientific research requirements and at the same time allowing for changes 
in personnel, technology, and research missions.  The laboratory and 
laboratory support spaces have been defined based upon a laboratory 
planning module of 11’ in width.  This planning module provides circulation 
space in the center of the module with lab casework and/or lab equipment 
on either side of the circulation space.  The 11’ module is the least common 
denominator for defining lab space square footage requirements. The 
prototype method and lab module help define a space program that will 
adapt to changing requirements over the life of the building.

The research lab design is based upon locating laboratories adjacent to 
each other and maintaining an open lab environment in which laboratory 
units are assigned according to lab modules, rather than specific rooms.  
This approach will allow more flexibility for the assignment of laboratory 
units as specific research groups expand and contract due to new research 
missions and grant funding opportunities.  Lab support functions consist of 
two types- 1.  Lab support rooms that are part of the research lab unit, and 
are dedicated to those units.  These spaces includes dedicated procedure 
rooms for tissue culture procedures, PCR, electrophoresis, and other similar 
research activities; and fume hood alcoves and microscopy rooms. 2.  Lab 
support rooms that are remote to the research lab units, and are shared by 
all labs on a floor.  These consist of equipment rooms, large procedure 
rooms, controlled temperature rooms, and other shared functions.

The BSL3 laboratory has been defined using the prototype method and lab 
module, and also responds to the specific requirements of the Centers for 
Disease Control design guidelines for BSL3 labs.  The BSL3 laboratory 
acknowledges the desire of UCSB faculty to work with a variety of select 
agents, and maintain separation and contamination control by the use of 
smaller BLS3 procedure rooms within the BSL3 laboratory suite.

The office and meeting spaces have also been defined using the 11’
module for convenience only.  The consistent module application will allow 
for a standard structural bay unit to be applied to the building plan (22’ bay 
width).  
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5.1.1

BIOENGINEERING BUILDING MASTER PLAN DPP SITE REQUIREMENTS

Project team reviewed “UCSB 
Vision 2025 Long Range 
Development Plan” (LRDP) and 
“UCSB Master Plan” to understand 
the UCSB Vision, Goals and 
Objectives for future campus growth.
Subsequent master plans developed 
for UCSB over the last 50 years 
exhibit a number of enduring 
planning concepts that have shaped 
the growth of the campus (see left). 

Key Elements of the 2025 LRDP:
1.  The LRDP details UCSB campus 
plans to the year 2025. 
2.  The LRDP anticipates a growth 
rate of 1% per year in student 
enrollment. This projection equals 
roughly 250 students per year to a 
maximum enrollment of 25,000 in 
2025.
3. The LRDP includes the 
development of housing needed to 
accommodate all additional 
students. It also anticipates 
providing housing for more than 
1,600 faculty and staff members. 
Currently, the University provides 65 
units of faculty housing. 
4.  The LRDP reflects the UCSB 
commitment to environmental issues 
and includes numerous policies 
regarding green building, 
sustainability, coastal protection etc.
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5.1.2

BIOENGINEERING BUILDING MASTER PLAN DPP SITE REQUIREMENTS

The Bioengineering Bldg. site, 
marked with a green rectangle, is 
located in the center of the Main 
Campus (light red area). 

The Project is placed within the 
Development Site (dark red 
rectangles) which allows for the 
highest building density on the 
campus. The maximum allowed 
building height is 80’ (not including 
mechanical penthouse).

UCSB is planning for significant 
growth over the next 20 years. 
With the increase in student 
population from 20,000 to 25,000 
and 17% increase in graduate 
students, UCSB will significantly 
increase its density of campus 
buildings adding 1.8 M square feet 
of assignable area (ASF).
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5.1.3

BIOENGINEERING BUILDING MASTER PLAN DPP SITE REQUIREMENTS

West Gate and East Gate (red 
arrows) provide main access 
points to the campus. 

Mesa, Lagoon and Ocean Roads 
create a campus “open” loop and 
provide perimeter vehicular 
access to parking lots and 
structures. 

The project will be developed 
without the addition of new 
parking spaces. Existing parking 
structures to the north and parking 
lots to the south will be utilized for 
the needs of the new facility.

Bicycling and walking are primary 
modes of transportation around 
the campus.

“Library Mall” is the main 
pedestrian circulation spine 
running north-south.  “Campus 
Green” and “Pardall Mall” are 
primary pedestrian connectors 
running east-west. Project site is 
located in the campus center, 
close to the intersection of main 
pedestrian corridors and well 
connected with the rest of the 
campus. 

The service access to the site will 
be provided from Lagoon Road 
(green arrow) through the UCEN 
Road. 



RBB ARCHITECTS INC
UNIVERSITY OF CALIFORNIA, SANTA BARBARA

5.1.4

BIOENGINEERING BUILDING MASTER PLAN DPP SITE REQUIREMENTS

Project team investigated different 
building placement scenarios within 
the boundaries of the development 
site (red rectangle).

North and south placement for the 
Bioengineering Building were tested.

South site (marked with green 
rectangle) was selected. It was 
determined that this location will 
provide more privacy for 
researchers. Offices will benefit from 
southern light and ocean breeze, as 
upper floors may allow for some 
ocean views. This placement will 
allow Temporary Building 406 in the 
northern portion of the development 
site to remain operational, not 
affected by the new Bioengineering 
Building. Northern site will remain 
open for a potential extension of the 
Davidson Library.

Temporary Building 346 to the south 
will be relocated and Building 407 to 
the north will be demolished. Its 
functions will find a new home at a 
different location on the campus, 
which will be determined in the 
future.

“Science Walk” lined with 
Eucalyptus trees, along the east 
side of the development site (green 
dotted line) complements the north-
south pedestrian circulation.Adjacent to the site, Davidson Library and historical Storke Tower are the most significant historical buildings 

on the campus.  UCEN Road provides vehicular service access to the site (blue, dashed line). 

B BICYCLE PARKING

SITE
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5.1.5

BIOENGINEERING BUILDING MASTER PLAN DPP SITE REQUIREMENTS

Bioengineering Building will 
have a significant visual identity 
at the intersection of existing 
Science Walk and future Pardall 
Mall. Its south façade will define 
the physical edge of the 
extended Pardall Mall. 

Project site perimeter is defined 
by Davidson Library to the west, 
Future Pardall Mall extension to 
the south and existing Science 
Walk to the east. 

Temporary Building 346 directly 
to the south will be relocated 
andTemporary Building 407 to 
the north will be demolished.

“Library Mall” is the main 
campus pedestrian circulation 
spine running north-south. 
“Science Walk” lined with 
Eucalyptus trees, along the east 
side of the development site 
complements the north-south 
pedestrian circulation. 

“Campus Green” and “Pardall 
Mall” are primary pedestrian 
corridors running east-west.

Dashed blue line indicates the 
vehicular service access to the 
development site. 
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SITE

Existing Library service yard will 
connect to the service yard of 
the Bioengineering Building. 
Outside, fenced, covered and 
secured storage area for gas 
cylinders will be provided as 
part of this service yard. 
Required gases will be 
delivered in cylinders, stored 
and segregated here.

Existing trailers located in the 
center of the development site 
and Temporary Building 406 
may remain in place.

Surface parking lots to the 
south and parking structures to 
the north will service the new 
building. 
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BIOENGINEERING BUILDING MASTER PLAN DPP SITE REQUIREMENTS

UCSB master plan suggests the 
maximum allowed building height 
within the development site to be 80’
(not including the mechanical 
penthouse).

To accommodate required 
infrastructure within the interstitial 
space, floor to floor height for 
Bioengineering Building was defined 
at 15’-0”.

Project Team tested building height 
as it relates to the number of floors, 
area of the building footprint, and 
dimensions of the selected site.

Scheme “A” – 79,000 GSF

79,000 / 3 floors = 26,000 GSF

79,000 / 4 floors = 19,750 GSF

79,000 / 5 floors = 15,800 GSF

Scheme “B” – 69,000 GSF

69,000 / 3 floors = 23,000 GSF

69,000 / 4 floors = 17,250 GSF

69,000 / 5 floors = 13,800 GSF

It was determined that a 4-story 
building will provide an efficient 
building footprint for both schemes 
(A & B).  It will remain below the 
suggested height limit of 80’ and will 
fit effectively within the site 
envelope.

766
Rectangle
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5.1.8

BIOENGINEERING BUILDING MASTER PLAN DPP SITE REQUIREMENTS

The project seeks to integrate 3 
functional components:

1. ICB
2. Bioengineering Program
3. Center for Stem Cell Biology 

and Engineeing

The intent is to integrate these 
three disciplines under one roof 
and have the option of placing 
researchers from different 
disciplines on the same floor to 
support and promote 
interdisciplinary collaboration. 
Similarly, administrative staff will 
be integrated with researchers on 
different building levels. 

Labs will be designed to allow for 
maximum flexibility and 
adaptability to requirements of 
each discipline and can easily 
change over time from 
Bioengineering to Stem
Cell/Biology or Medical use. 

Potential future building expansion 
would require connectivity at 
multiple building levels.

766
Rectangle
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5.1.9

BIOENGINEERING BUILDING MASTER PLAN DPP SITE REQUIREMENTS

Building 
SITE

Development 
Site

Preliminary Code review (CBC 
2007) indicated Bioengineering 
Building could be placed as close 
as 30’ from the existing library if 
there were no openings in the 
west facade. 

Project team will reduce this 
distance to a feasible minimum to 
allow for increased width of the 
Science Walk corridor on the 
opposite side.

It is anticipated that a number of 
traffic related functions will be 
accommodated between the east 
face of the Bioengineering 
Building and structures on the 
east side of the Science Walk.

These include: reconfigured bike 
path, sidewalk, restricted 
vehicular access drive, 
turnaround, and parking (see site 
plan for schemes A and B in 
section 6).
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BIOENGINEERING BUILDING MASTER PLAN DPP SITE REQUIREMENTS

Project team tested a number of 
schemes for the entire 
development site (see also 
appendix E) providing a master 
planning concept for future 
growth. 

Future buildings on the north side 
will define the edge of the 
Campus Green. It is likely that 
Davidson Library will eventually 
expand in this direction.

Accepted scheme placed 
Bioengineering Building in the 
south portion with its long axis 
running east-west. This optimizes 
building orientation from an 
energy efficiency point of view. It 
increases the length of south and 
north facades while reducing 
building faces exposed to lower 
east and west light. North building 
side will benefit from indirect, 
diffused natural light while south 
facade will incorporate horizontal 
shading devices that control 
exposure to southern light.

Bioengineering Building will define 
the edge of the future Pardall Mall 
Extension. 

The South location is adjacent to 
Life Sciences Building as well as 
Bio 1 and Bio 2.

Bioengineering 
Building



Future buildings will follow similar, 
east-west orientation. 

Bridges could be provided to 
support functional connectivity 
where required. 

This concept creates landscaped, 
outdoor interaction courtyards / 
plazas between future buildings.

South-east corner at the 
intersection of Science Walk and 
future Pardall Mall extension 
could become Bioengineering 
Building identity element marking 
the main entry location, visible 
from the south as well as from the 
approach along the Science Walk.
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BIOENGINEERING BUILDING MASTER PLAN DPP SITE REQUIREMENTS

Bioengineering 
Building



RBB ARCHITECTS INC
UNIVERSITY OF CALIFORNIA, SANTA BARBARA

5.1.12

BIOENGINEERING BUILDING MASTER PLAN DPP SITE REQUIREMENTS

Bioengineering Building

Future Development

Future Development
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BIOENGINEERING BUILDING MASTER PLAN DPP SITE REQUIREMENTS

Utilities Survey for the 
Development Site.

See section “10 – Civil” for 
detailed site utilities analysis and 
information.

PROJECT SITE
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BIOENGINEERING BUILDING MASTER PLAN DPP SITE REQUIREMENTS

Utilities Survey for the 
Bioengineering Building site

See section “10 – Civil” for 
detailed site utilities analysis and 
information.
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APPLICABLE CODES

The design and construction of the Bioengineering Building will comply with 
the following codes:

California Building Code, 2007 Part 2, Title 24, CCR. 
(2006 IBC and 2007 California Amendments)
California Building standards Administrative Code, Part 1 
California Code of Regulations (CCR) Part 4 and Part 6.
ASCE 7-05:  Minimum Design Loads for Buildings & Other Structures
ACI Building Code, Commentary, ACI 318-05, 
AISC Manual of Steel Construction (ASD), Thirteenth Edition
AISC Seismic Provisions for Structural Steel Buildings, Latest Edition
AWS Structural Welding Code, ANSI/AWS D1.1 thru D1.9, 
Latest Edition.
California Fire Code, 2007 (will comply with latest 
California Fire Code) Part 9, Title 24, CCR (2006 IFC and 
2007 California Amendments).
California Energy Commission, Title 24, 2007 (AB970)
American Society of Heating, Refrigerating and Air 
Conditioning Engineers (ASHRAE) Design Guidelines
California Electric Code, 2007 Part 3, Title 24, CCR. (2005 
NEC and 2007 California Amendments)
California Mechanical Code 2007 Part 4, Title 24, CCR. 
(2006 UMC and 2007 California Amendments).
California Plumbing Code 2007 Part 5, Title 24, CCR. 
(2006 UPC and 2007 California Amendments)
American Society of Testing of Material
American Water Works Association
Cast Iron Soil Pipe Institute 
National Electric Code
National Electric Manufacturer’s Association
National Fire Protection Association Standards
· NFPA 13 Installation of Sprinkler Systems 2007 Edition 
· NFPA 14 Installation of Standpipe and Hose Systems  2007 Edition
· Section 34
· Section 45
· Section 54
· Section 90
· Section 91
Occupational Safety and Health Association 
Underwriter Laboratories, Inc.
American National Standard Institute
American Air Balance Association
All Construction Materials & Workmanship are to  
conform to the standard specifications for Public Works 
Constructions (Green Book).
State Fire Marshall Regulations – Division 1, Public 
Safety, Title 19, CCR

BIOENGINEERING BUILDING MASTER PLAN DPP BUILDING CODE 
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BUILDING CODE ANALYSIS

The Bioengineering Building is a four-story concrete frame structure. 

Classification: Type I, rated construction

Occupancy: B, based on building use identified as 
Laboratories: Testing and Research, in 
accordance with Section 304. In order for the 
classification to be retained, the chemical usage 
within the control areas must be limited to 
the quantities allowed in Table 307.1.(2). 
During the Design Phase the faculty will provide 
an itemized list of quantities to confirm the building 
occupancy. If quantities are exceeded, the building 
occupancy will be classified as an L.

Sprinklers: Fully Sprinklered, Ordinary Hazard II 

CODE EXCERPT - SECTION 304, BUSINESS GROUP B

BIOENGINEERING BUILDING MASTER PLAN DPP BUILDING CODE 
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CONTROL AREA ANALYSIS

Design and number of Control Areas is in accordance with Table 414.2.2:

The Maximum number of Control Areas allowed per floor, per code are 
noted below; the exact number of control areas in the building will be 
determined during the Design Phase once the chemical list is developed 
by the Faculty:

Floor 1: 4
Floor 2: 3
Floor 3: 2
Floor 4: 2

Fire rating required between Control Areas:
Floor 1: 1 hour
Floor 2: 1 hour
Floor 3: 1 hour
Floor 4: 2 hour

Percentage of maximum quantity per Control Area:
Floor 1: 100 %
Floor 2:   75 %
Floor 3:   50 %
Floor 4: 12.5%

Percentage of maximum quantities per control areas for buildings that are 
equipped with an automatic sprinkler system throughout and when 
hazardous materials are stored in approved storage cabinets, gas
cabinets or exhausted enclosures:

Floor 1: 400 % 
Floor 2: 300 % 
Floor 3: 200 %
Floor 4: 50 %

Code Excerpt Table 414.2.2
Design and Number of Control Areas

BIOENGINEERING BUILDING MASTER PLAN DPP BUILDING CODE 
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Mixing  

Storing 

MAXIMUM ALLOWABLE QUANTITY ANALYSIS

Code Excerpt - Table 307.1(1) Maximum Allowable Quantity Per Control Area of 
Hazardous Materials Posing a Physical Hazard

Maximum allowable quantities per control areas will be in accordance with Table 307.1 (1) 
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EXAMPLE OF MAXIMUM ALLOWED QUANTITIES PER FLOOR:

Example of maximum quantities of flammable liquids allowed to be stored in
each control area in a building that is equipped with an automatic sprinkler 
system throughout and when hazardous materials are stored in approved 
storage cabinets, gas cabinets or exhausted enclosures.

Mixing  

Storing   

Floor 1: Mix: 120 gallons (30x4)
Store: 480 gallons (120x4)

Floor 2: Mix: 90 gallons (30x4x0.75)
Store; 360 gallons (120x4x0.75)

Floor 3: Mix: 60  gallons (30x4x0.5)
Store: 240 gallons (120x4x0.5)

Floor 4: Mix: 15 gallons (30x4x0.125)
Store: 60 gallons (120x4x0.125)

BUILDING HEIGHT AND ALLOWABLE AREA 
Based on the construction type I, Table 503 allows the building height and 
area to be unlimited.

LOCATION ON PROPERTY 
The proposed Bioengineering building will be located to the east of the 
Davidson Library. The west edge of the Bioengineering building will be 30 
feet from the face of the Library building.  In accordance with Table 602 and 
Table 704.8 unprotected openings are allowed between the 2 buildings. 

EXITING AND OCCUPANT LOAD
A preliminary exit analysis has been developed based on Table 1004.1, 
Maximum floor area allowances per occupant as follows:
Classrooms: 20 SF per person
Shops and other vocational room areas: 50 SF per person
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8.1.1

QUALITY ENVIRONMENT

Laboratories shall be designed for people and provide them with a safe and 
pleasant work environment, which promotes increased productivity.  Direct, 
natural daylight (where appropriate), adequate work space, color, a well 
organized and logical layout, and functional and durable casework, all will 
enhance the quality of the laboratory environment, and will play a role in the 
recruitment and retention of research personnel and students.  

Laboratories and offices shall be provided with natural daylight and views to 
the outside environment, so long as the daylight does not conflict with 
research requirements.  Natural light is not required in laboratory support 
rooms.

Laboratory artificial lighting shall provide shadow-free illumination of the 
laboratory work surface.  The ability to control lighting in specialized 
laboratories or in spaces that use computers must be considered.

Effective research is fostered by communication and collaboration among 
scientists.  Laboratory planning concepts should encourage interaction 
through the strategic location of common facilities, such as conference 
rooms, small meeting rooms, and lounge and break areas.

Graphics and signage will help staff and visitors find their way through the 
building.  Directional graphics/signage shall be functional and in harmony 
with the architecture of the building.  Artwork may be considered for shared 
use, common support, and some circulation spaces.  

DENSITY OF RESEARCH SPACE

The new building should provide scientists with adequate laboratory 
workspace, laboratory support space, office space, and administrative 
space in order to create a safe and functional research environment.  
Adequate laboratory workspace shall be provided to meet the needs for lab 
components such as chemical fume hoods, biological safety cabinets, 
laboratory benches, equipment space, storage space, and desk space.  The 
space must be adequate to provide a safe working area and access to and 
around equipment, containment devices, and bench top areas. 

The ratio of laboratory support space to research laboratories shall be 
adequate to eliminate the need to locate equipment in non-laboratory 
functional areas (such as corridors).  Consideration shall be given to 
locating noise, heat, and vibration producing equipment in laboratory 
support areas adjacent to the research laboratories.  These may be 
dedicated or shared spaces, open alcoves, or securable rooms as required.  
They may also be on the same planning module as the laboratory. 

Office and administrative areas shall be adequate to provide areas outside 
the laboratory with a quiet, aesthetic environment that is sized to support 
the number of researchers in the laboratory.  Administrative and clerical 
support areas shall be provided with adequate storage for files and records.  
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8.1.2

FLEXIBILITY AND ADAPTABILITY

Laboratories must be adaptable.  This requirement encourages flexible 
spaces with the ability to readily accommodate changes in function without 
requiring significant physical or infrastructure changes to the space itself 
and with little or no cost.  Highly customized spaces, which only meet the 
needs of one activity or one person, are to be avoided.  

Services must be uniformly and repetitively distributed to each laboratory 
and designed to provide simple extension into the laboratory without 
disruption to adjacent rooms or laboratory modules.  Services may be run 
overhead or in interstitial space to permit changes without requiring an 
upgrade to the building infrastructure, capacity, or major distribution 
systems.  All building system components that require routine maintenance 
and repair shall be accessible without interrupting the day-to-day activities 
of the research environment.  

Utilities and services shall be organized into specific zones, both 
horizontally and vertically, to provide uniform distribution of systems and 
services to each lab module.  A three dimensional planning approach will 
allow ease of maintenance and access of services and provide maximum 
operational flexibility.  

PLANNING MODULE

Many researchers have specialized laboratory design requirements.  The 
purpose of establishing a planning module is to form a common 
denominator, which will meet a variety of research needs while allowing 
mechanical systems, partitions, and laboratory casework to be provided as 
required.  The laboratory module is the basic conceptual building block, 
which provides uniformity and repetitiveness to the areas and services of 
the building.  Generally, vertical elements such as stairs, elevators, chases, 
shafts, and shear walls should be located at the outer perimeter of the 
laboratory block of space, thereby creating a large, open, unobstructed 
laboratory environment, in which changes can be accommodated.  This 
permits the rational creation of space and allows the standardization of 
mechanical, electrical, and plumbing systems.  The systems are accessible 
to each laboratory module.  

The laboratory building is based on a laboratory module that is 11’ in width, 
and varies in depth.  This allows the rational formation of spaces that can 
accommodate a wide variety of laboratory and laboratory support functions.  
The 11’ laboratory module width will accommodate bench, equipment, and 
aisle widths needed for research.  The depth of laboratory and laboratory 
support rooms varies depending upon the function of the space.  

Floor to floor heights will be driven by the utilities distribution scheme 
selected for the building.  

The building’s structural system and pattern relate to the planning module.  
The structural grid for the building should be derived from the lab planning 
module.  Spans of between 22’ and  no more than 30’ are desirable’.  This 
bay size provides the most efficient balance between column locations, 
beam spans, and vibrations attenuation.  
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CIRCULATION/FLOW

Circulation throughout the laboratory building shall be efficient and direct.  
Clearly defined horizontal and vertical circulation routes for people, 
equipment, supplies,  waste disposal, and maintenance and repair activities 
are needed.  Primary and secondary circulation between laboratories, lab 
support, offices and administrative areas shall be clearly addressed early in 
the design process.  Minimum laboratory corridor widths shall be 6’ clear.  

LABORATORY FURNITURE AND EQUIPMENT

Fixed, built-in casework should be minimized in order to provide a flexible 
laboratory environment.  In the research laboratories, a flexible, adjustable 
height bench top system should be employed  where appropriate, with 
shelves and work surfaces that can be raised and lowered or removed to 
meet individual needs.  Such a system may be a unistrut cantilevered 
system, or a slotted metal stud system.  Moveable lab tables and moveable 
casework cabinets will be provided for added flexibility.

Countertops will be resin, either epoxy resin or phenolic resin. Chemical 
resistant plastic laminate may be used in areas where durability is of not 
such a great concern.   Stainless steel tops and sinks will be used in cold 
rooms and autoclave rooms.  Laboratory sinks will be epoxy resin, mounted 
flush with the bench top.  

Chemical fume hoods will be variable  volume.  They are to be located in 
the laboratory so as to avoid entrapment, blocking of egress, or otherwise 
creating a hazard in the laboratory.  Chemical fume hoods will operate 
continuously and provide a face velocity of 100 feet per minute. All fume 
hoods anticipated for the building are standard chemical fume hoods.  
There is no requirement for special purpose hoods such as perchloric acid, 
or heavy acid digestion type hoods.  

Biological safety cabinets in BSL2 laboratories will be Class II, Type A, and 
are owner furnished, owner installed.  These cabinets do not require 
exhaust connection to the building exhaust system.  

Biological safety cabinets in the BSL3 laboratory will be Class II, Type B, 
and will have 100% exhaust.  These cabinets are contractor furnished and 
installed, and have a dedicated exhaust system.



BIOENGINEERING BUILDING MASTER PLAN & PHASE 1 DPP LABORATORY DESIGN 
REQUIREMENTS

RBB ARCHITECTS INC
UNIVERSITY OF CALIFORNIA, SANTA BARBARA

8.1.4

FINISHES AND MATERIALS

Materials selected for the construction of laboratories must be durable and 
cleanable, and contribute to the creation of a comfortable, productive, and 
safe work environment.  Design features shall promote cleaning, 
maintenance, and better storage while minimizing pest access.  

Floor materials must be nonabsorbent, skid proof, resistant to wear, and 
resistant to the adverse effects of acids, solvents, and detergents.  Materials 
may be monolithic (sheet flooring) or have a minimal number joints such as 
vinyl quartz tile (VQT) or rubber tile.  The base may be vinyl or rubber, or an 
integral cove base when sheet vinyl flooring is used.  Special use areas 
such as autoclave rooms will have epoxy resin floors.  

Wall surfaces shall be free from cracks, unsealed penetrations, and 
imperfect junctions with ceiling and floors.  Materials must be capable of 
withstanding washing with strong detergents and disinfectants and be 
capable of withstanding the impact of normal traffic.  Corner guards and 
bumper rails shall be provided to protect wall surfaces in high traffic/impact 
areas.

Ceilings such as washable lay-in acoustical tiles shall be provided in most 
laboratory  support areas.   Ceiling height shall be a minimum of 9’ in 
laboratory support areas.  Ceilings in the research laboratories shall be 
open to the structure above.

Windows in laboratories shall be nonoperable and must be sealed and 
caulked.  Window systems shall use energy efficient glass.  

Doors into laboratories along a corridor shall consist of a 36” active leaf and 
an 18” inactive leaf, with a vision panel in the active leaf.  All doors to 
laboratories or support rooms with only one door shall have a minimum 
width of 42”.   Doors shall be a minimum of 84” high, although 96” is 
preferred for laboratory and laboratory support areas.  Laboratory doors 
opening onto a corridor shall be recessed, and open in the direction of 
egress.  

HVAC

HVAC systems must be responsive to research laboratory demands. 
Temperature must be carefully controlled.  Systems must have adequate 
ventilation capacity to control fumes, odors, and airborne contaminants, 
permit safe operation of fume hoods, and cool the significant heat loads 
which can be generated in the laboratory.  HVAC systems must be both 
reliable and redundant and operate without interruption.  HVAC systems 
must be designed to maintain relative pressure differentials between spaces 
and must be efficient to operate, both in terms of energy consumption and 
maintenance.  Laboratory noise, much of it generated by HVAC systems, 
shall be maintained at NC 45 or less.  
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HVAC systems must maintain a safe and comfortable working environment 
and be capable of adapting to new research initiatives.  In addition, they 
must be easy to maintain, energy efficient, and reliable to minimize lost 
research time.  

Adequate access shall be provided for periodic maintenance and cleaning 
of coils, filters, and drain pans.  

Outdoor air intakes shall be located as far as practical (on directionally 
different exposures) but not less than 40’ from exhaust outlets of 
combustion equipment stacks, cooling towers, ventilation exhaust outlets 
from the building or adjoining buildings, vacuum systems, plumbing vent 
stacks, or from areas that may collect vehicular exhaust and other noxious 
fumes.  The bottom of outdoor air intakes serving central systems shall be 
located as high as practical but not less than 6’ above ground level, or if 
installed above the roof, 3’ above the roof level.  

Exhaust outlets shall be located a minimum of 10’ above ground, away from 
occupied areas or from doors and operable windows.  The preferred 
location for exhaust discharge is above the roof level.  Prevailing winds, 
adjacent buildings, and discharge velocities must be taken into account to 
insure that discharge in not entrained within an outdoor air stream (see 
Section 11, p. 150, item 26, for Wind Tunnel Testing).  

Laboratories containing harmful substances shall be designed and field 
balanced so that air flows into the laboratory from adjacent spaces, offices 
and corridors.  The requirement for directional airflow into the laboratory is 
to contain odors and toxic chemicals.  Air supplied to the corridor and 
adjacent clean spaces must be exhausted through the laboratory to achieve 
effective negative pressurization.  Laboratory HVAC systems shall utilize 
100% outdoor air, conditioned by central station air-handling systems to 
offset exhaust air requirements.  Laboratory supply air shall not be 
recirculated or reused for other ventilation needs.  

The building HVAC system shall be designed to provide a purge cycle 
during the building start-up and when future renovations occur. The purge 
cycle employs 100% outdoor air to ventilate away fumes and odors
generated by construction materials, furnishing, and finishes.  

The supply air for all laboratory systems shall be filtered on the upstream 
side of fans with 30% prefilters and 95% efficient afterfilters. Exhaust air, in 
general, does not require filtration or scrubbing.

Air supplied to a laboratory space must keep temperature gradients and air 
turbulence to a minimum, especially near the face of laboratory fume hoods 
and biological safety cabinets.  Air outlets must not discharge into the face 
of chemical fume hoods.  Large quantities of supply air are best provided 
through perforated plate air outlets or linear diffusers designed for large air 
volumes.  The air supply must not discharge on a smoke detector.
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Laboratories using chemicals must remain at a negative air pressure in 
relation to corridors and other nonlaboratory spaces.  Laboratory air shall 
flow from low hazard to high hazard use areas.  Offices shall have natural 
ventilation with operable windows.  Corridor supply air distribution shall be 
sized to offset transfer air to laboratories while maintaining an overall 
positive building pressure.  Loading and receiving docks must be
maintained as positive to prevent the entrance of vehicle fumes.

Control of airflow direction in research laboratories controls the spread of 
airborne contaminants, protects personnel from toxic and hazardous 
substances, and protects the integrity of experiments. The once-through 
principle of airflow is applied based on exhausting 100% of the supplied air; 
maintaining the required airflow with all exhaust units operating at capacity; 
and providing directional flow of air from areas of least contamination to 
areas of greatest contamination.  

The ventilation rate for laboratory HVAC systems is driven by three factors:  
fume hood demand, cooling loads, and removal of fumes and odors from 
the general laboratory work area. The minimum air-change rate for 
laboratory space is 1 c.f.m. per square foot  regardless of cooling load.  
Some laboratories may require significantly higher rates to support fume 
hood demand or to cool high instrument heat loads in equipment 
laboratories.  

Implementation of a recirculating HVAC system administrative areas may 
be utilized for energy conservation. Recirculating  air systems shall provide 
ventilation conforming to ASHRAE standards and must not affect the 
pressurization and balance between laboratory and administrative zones.  
Recirculating air systems shall be completely separate from 100% outdoor 
air laboratory systems.

PLUMBING

The plumbing systems shall be coordinated with the laboratory planning 
module. A piping distribution method, including mains, risers, and branch 
lines, shall be designed to accommodate easy service isolation and system 
maintenance while minimizing disruption to laboratory functions.
Emergency isolation valves must be conveniently located on branch lines 
so that segments can be taken off line quickly in the event of failures.

Piping systems shall be designed for flexibility and have redundant 
components to provide reliable and continuous operation. Adequate fluid 
temperature, pressure, and volume must be delivered to required laboratory 
functions through conservatively sized pipe mains. Future capacity 
allowances need to be considered in the building design.

Floor penetrations in laboratories should be avoided. All required 
penetrations shall use raised sleeved openings sealed and caulked to 
prevent leakage and maintain the fire rating of the slab.  
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ELECTRICAL

Laboratories shall have surface mounted aluminum raceways mounted 
above all benches and at equipment areas.  The power duct shall have a 
continuous 120/208V60A3Ø 4 wire plus ground circuit installed.  Twenty 
ampere taps as needed shall serve receptacles via 20A single pole circuit 
breakers mounted in the raceway.  Receptacles shall be mounted at 24” on 
center.  Receptacles mounted within 36” of water dispensing shall be 
ground fault interrupter type.  A minimum of one 60A3Ø 4 wire circuit shall 
serve an 11’x22’ laboratory module.  In addition, a minimum of three 20A 
circuits per 11’x22’ lab module with three duplex receptacles each will be 
provided.

The following are to be connected to standby power.

• Fume hood exhaust fans
• Incubators, refrigerators, freezers, cold rooms, warm rooms
• Biological safety cabinets

Voice and data outlets shall be prewired using accessible cable trays and 
conduit as required.  The location and number of voice/data outlets must be 
carefully evaluated in the design phase.

HEALTH AND SAFETY

Fume hoods shall be tested in accordance with the latest version of 
ASHRAE Standard 110, after installation but before acceptance by the 
construction project manager.  In general, the fume hoods shall be tied into 
the laboratory area exhaust system, with no separate exhaust stack.  

Vacuum pump systems will have hydrophobic (water-resistant) filters on the 
suction side, with the exhaust to the outside of the building and not into 
mechanical spaces.  The filter housing shall be designed for easy 
replacement of the filter, with maximum protection of maintenance 
employee from possible contamination. 

Safety shower/emergency eyewash will be provided in corridors and will 
serve more than one laboratory; Safety showers shall be no more than 75 
feet from any point in the laboratory.  

Casework and tops shall be designed to be as vertically flush as possible.  
Kneehole space shall be provided for waste containers. 

Flammable storage cabinets will be incorporated into the design of 
laboratories.  Flammable storage cabinets are to be located as remote as 
possible from the exit doors of the laboratory.  Flammable storage cabinets 
shall be vented.  

Inert gas cylinders will be secured to a vertical surface out of the way of 
traffic.  

Space for waste boxes will be provided in the laboratories.  
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9.1.1

Landscape Concept Description

General Site Goals:

• Reinforce and strengthen relationship to the Pardall Mall.  Site the 
building to enhance and define its location on the mall with distinctive 
entry opportunities.

• Utilize skyline trees along East/west and north/south circulation corridors 
to enhance campus identity and way finding opportunities.

• Maintain and enhance view corridors by framing with trees and orienting 
views to lagoon and the ocean.

• Safe and clear hierarchy of circulation systems integrating various 
circulation systems (pedestrians, bicycles, service and vehicular). 

• Incorporate bicycle parking courts with tree bosques at new facility and on 
Pardall Mall to provide shade and alternative site uses. 

• Relocate the bicycle path that currently bisects the proposed site, to 
effectively connect with Pardall Mall and campus-wide bike path system.

LANDSCAPE DESIGN

The site is located directly east of Davidson Library and is connected to the 
larger campus by major campus corridors:  North-south corridors Science 
Walk, directly east of the site, and Library Mall, west of Davidson Library are 
flanked by major east-west corridors of Pardall Mall and the Campus Green. 

The north-south corridors are intended to have “skyline” trees that visually 
and spatially define circulation routes and give each major corridor a distinct 
identity.  Science Walk is planted with Eucalyptus globulus and can be 
replaced as necessary with species of similar habit, such as Eucalyptus 
grandis, E. saligna or E. melliodora.  Library Corridor has been planted with 
tall palms such as Washingtonia filifera (California fan palm), Phoenix 
dactylifera (Date palm) or Jubaea chilensis (Chilean wine palm). The major 
east-west corridors of Pardall Mall and Campus Green, are wide and 
feature a central planting area with large specimen trees in an informal 
pattern.  Specimen trees in both corridors have been planted with space 
around them to display their form, rather than in rows or groves and to avoid 
blocking views. 

Irrigation for the site should be connected with the existing central irrigation 
system.  Moisture sensors should be utilized and minimal water 
consumption encouraged.
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Other Site-Wide Concepts

Sustainable Measures.  Develop a sustainable materials palette.  Integrate 
permeable paving wherever possible as well as a low water usage plant 
palette.  Minimize the amount of high maintenance turf.  

Plant Palette.  Proposed plantings should be drought tolerant, low 
maintenance and offer seasonal interest.  The tree, shrub and groundcover 
palette should be in compliance with the Campus LRDP.  Plantings should 
be selected based on their ability to withstand seacoast conditions, wind, 
create shade and regulate temperature. 

Pedestrian Linkages/Paving.  Coordination of the pedestrian routes through 
and around the site to connect to the campus-wide circulation system and 
adjacent facilities, such as the Davidson Library colonnade.
Paving materials and patterns used throughout the Bio-Engineering Building 
will enhance the overall design and tie into the campus–wide materials 
palette.  Consistent with the LRDP, enhanced paving at the entries and 
proposed gathering nodes will distinguish the new building from others in 
the precinct and from other campus buildings.

Site Furnishings.  Site furnishings should complement furnishings used 
throughout the campus and should be selected based on durability, ease of 
maintenance, comfort and ADA accessibility.  Movable tables and chairs 
are recommended at gathering nodes.  Provide seating along the Corridors.

Lighting. Reinforce the campus–wide family of lighting types along major 
pedestrian connections.  Site lighting will consist of pole lights, bollards, 
step lights, and landscape accent lights to afford clear, safe circulation and 
satisfy security requirements.

Irrigation. Irrigation should be tied into existing points of connection and a 
new automatic controller should be provided as part of the project.  To 
accurately assess the soil profile, moisture sensors should be included as a 
part of the required irrigation equipment.  A deep water application for 
proposed trees is recommended.
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Structural Systems

Overview

The UCSB Bioengineering Building Phase 1 Project consists of the design 
and construction of a new research facility for the faculty and researchers 
from the College of Engineering and the Biological Sciences.  The 
research facility will range between 69,000 GSF and 79,000 GSF and will 
house the Institute for Collaborative Biotechnologies, a component of the 
Center for Stem Cell Biology and Engineering, and the academic 
Bioengineering program. The building will have four stories, with an 
anticipated floor to floor height of 15’-0” and a partial basement with a 
stair, elevator and tunnel. 

This narrative provides a brief summary of the various structural 
engineering aspects of the building and should be used in conjunction 
with all other submitted documents for a more complete description of the 
proposed building.

Gravity Design Loads:

Live Loads
Laboratories- 125 psf
Laboratory Support Areas- 125 psf
General Office- 80 psf
Exit Corridors- 100 psf
Stairs- 100 psf
Roof- 20 psf
Mechanical Floor and Roof- 150 psf (or per equipment/pads 
layout and weights)

Gravity Load Systems:

We understand that the Facility Program has specified the vertical 
vibration criteria of 2,000 micro-inches per second for the dry and wet 
laboratory spaces. The vertical vibration criteria is expressed in terms of 
velocity sensitivity, and they are based on the specific type of equipment 
sensitivity which will be required for these particular areas.  The final 
specified vertical vibration criteria is the driving factor in determining the 
gravity system which is most appropriate for use in this project.

For other areas of the building the level of vibration imperceptibility, noted 
above, may not be required.  We recommend that these other 
programmed areas of the building, such as offices and other 
administration functions, be investigated and a approximately vibration 
criteria be established.

Based on our past experience, the vertical vibration criteria for the dry and 
wet research lab areas are such that reinforced concrete floor systems 
are generally more cost-effective than are steel floor systems, particularly 
considering the current cost of structural steel.  

BUILDING SYSTEM 
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Gravity Load Systems Continued:

The concrete floor system is generally stiffer than a structural steel 
alternative, and will also produce more ceiling space to accommodate 
mechanical, electrical and plumbing systems, given the fixed floor-to-floor 
height.  One possible system would be a concrete flat plate floor slab, 
supported by reinforced concrete columns and walls. 
The lab modules have been established for this project based on 11 feet 
by 32 feet to provide  open areas at lab benches.  Hence, likely
column/wall layouts will lend themselves to bay sizes of approximately 22 
ft. x 32 ft.  A concrete flat plate thickness of approximately 14-16 inches 
would be required to satisfy the 2,000 micro-inches per second criteria.  
Typical concrete column sizes would be approximately 24 – 28 inches 
square, depending on the final slab thickness.  Note that there would be 
no drop-panels associated with this floor system.  The flat plate system
has the advantage of simplicity of formwork in that the entire slab is of a 
uniform thickness.  This issue should be discussed in more detail in order 
to determine the specific equipment requirements of the researcher’s with 
regard to vibration sensitivity, as it has a significant impact on 
construction cost. 
There will be a lecture hall which may be located on either the north of 
south side of the building. It will require long span transfer girders to 
accommodate the spatial requirements of the lecture hall.

Lateral Force Resisting System:

The lateral force resisting system of the building would consist of 
reinforced concrete shear walls in the two orthogonal directions of the 
building.  While the shear walls have not yet been located, the shear wall 
can be either placed on the perimeter of the building or at discrete 
locations in the interior of the building to minimize the impact on the 
programming layout and overall building functions.  Therefore, 
approximately 125 lineal feet of 24 inch thick shear wall would be 
required in each of the two orthogonal directions of the building (i.e. a 
total of 250 lineal feet of shear wall) to accommodate MEP openings and 
the placement of reinforcing steel in the “coupling beam” areas over the 
punched openings.

Foundation System:

The information provided to date is the foundation recommendations 
presented in the Preliminary Geotechnical Engineering Investigation, 
prepared by Fugro West Inc., dated January 2004, for the Davidson 
Library Addition.  It is our understanding that this Library Addition project 
site is in the general proximity of the proposed project site and that the 
recommendations contained in this report can be used for the project site 
until further investigations are complete on the project site.  Per the 
report, the foundation systems recommended are shallow foundations 
and or drilled piers.
For the shallow foundations option, the site will need to be over 
excavated to approximately 3 feet below the existing ground surface or at 
least 1 foot below the lowest footing elevation (whichever is greater).  
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Over excavation will be required over the entire building footprint as well 
as 5 feet beyond the building footprint.  The over excavation will need to 
be replaced with engineered fill.   Conventional spread footings are 
anticipated below building columns, and continuous grade-beam footings 
are anticipated below walls.

For the drilled pier option, the site will need to be over excavated to 
approximately 2 feet below the existing ground surface or at least 1 foot 
below the floor slab level  (whichever is greater).  Over excavation will be 
required over the entire building footprint as well as 5 feet beyond the 
building footprint.  The over excavation will need to be replaced with 
engineered fill.   The drilled pier system will consist of concrete drilled 
piers with concrete pier caps above the piers.

The basement will require temporary shoring system around the 
perimeter of the building to facilitate the excavation of the basement.  The 
shoring system, if required, would consist of steel soldier piles with 
horizontal steel grouted tie-back anchors and pressure treated wood 
lagging spanning between soldier piles.

Structural Materials:

A. Concrete:
All Structural concrete mixes shall be Type II cement. All structural 
concrete shall have a minimum compressive Strength at 28-days as 
follows:
Structural Slab: f’c = 5000 psi (145 pcf)
Shear walls: f’c = 5000 psi (145 pcf)
Columns: f’c = 5000 psi (145 pcf)
Basement walls: f’c= 5000 psi (145 pcf)
Foundations: f’c = 4000 psi (145 pcf)
All other Concrete: f’c = 4000 psi (145 pcf)
B. Masonry:
Block ASTM C-90, normal weight
Cement (Low Alkali, Type I or II): ASTM C150
Grout ASTM C476 (f’m = 2000 psi)
C. Reinforcement:
Typical Reinforcement: ASTM A615, Grade 60 (Fy = 60 ksi)
Shear Wall Reinforcement: ASTM A706, Grade 60
Supported Structural Slab Reinforcement: ASTM A706, Grade 60
Welded Rebar: ASTM A706 (Fy = 60 ksi)
D. Structural Steel:
Structural steel shall be ASTM A992, Grade 50 unless noted otherwise.
Steel Angles and Channels:  ASTM A36 (Fy = 36 ksi)
Structural Tubes: ASTM A500, Grade B (Fy = 46 ksi)
Structural Pipes: ASTM A53, Grade B (Fy = 35 ksi)
Structural Bolt: A325X unless noted otherwise.
E. Welding:
Conform to AWS D1.1 and D1.4
Electrode Strength
E80XX (Reinforcing Steel)
E70XX (Structural Steel)

BUILDING SYSTEM 
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Sustainability Assessment

The following table lists LEED prerequisites and credits along with a description of the expected design performance.  
Commitment to some points will require additional effort in later stages of design.  Some credits will require additional 
funds and may be removed if there are budgetary constraints.
Refer to the LEED Score Card in Section 12.1..2 for Yes, Maybe and No LEED scores.  The current checklist and 
narrative totals 43 credits, which constitutes a strong Silver score.

1UCSB’s infrastructure and Best Management Practices have allowed 
them to consistently obtain this point.  UCSB will provide the LEED 
documentation for this credit.

SSc5.l  Site 
Development, Protect 
or Restore Open 
Space

0UCSB is not expected to obtain this credit.  The requirements are:
Option 1-Provide low-emitting and fuel-efficient vehicles for 3% of Full-
Time Equivalent (FTE) occupants AND provide preferred parking for these 
vehicles
Option 2-Provide preferred parking for low-emitting and fuel efficient 
vehicles for 5% of the total vehicle parking capacity of the site.
Option 3-Install alternative-fuel refueling stations for 3% of the total vehicle 
parking capacity of the site

SSc4.3  Alternative 
Transportation, Low 
Emitting & Fuel 
Efficient Vehicles

1With the installation of bike racks and the necessary number of showers, 
this credit will be met. 

SSc4.2  Alternative 
Transportation, Bicycle 
Storage & Changing 
Rooms

1UCSB’s infrastructure and Best Management Practices have allowed 
them to consistently obtain this point.  In order to obtain this credit, UCSB 
will need to provide LEED documentation.

SSc4.1  Alternative 
Transportation, Public 
Transportation Access

0This credit is not applicable as the site is not a Brownfield.SSc3
Brownfield 
Redevelopment

1UCSB’s infrastructure and Best Management Practices have allowed 
them to consistently obtain this point.  In order to obtain this credit, UCSB 
will need to provide LEED documentation. 

SSc2 Development 
Density & Community 
Connectivity

1This credit is met due to the selection of a previously developed site.SSc1.
Site Selection

0This prerequisite will be met due to California law requirement for 
Stormwater Pollution Prevention Plans and the implementation of Erosion 
& Control Measures.

SSp1-Construction 
Activity Pollution 
Prevention

Point(s)Project ConditionPrerequisite/Credit 
Name
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?This credit needs further study.  Currently reducing the amount of 
wastewater by 50% is not expected.

WEc2. Innovative 
Wastewater 
Technologies

1The campus has a grey water system.  The design team shall confirm 
whether the campus’ current grey water system can be extended to this 
site and whether there is capacity to serve the building’s landscaping 
needs.
OR
Install landscaping that does not require permanent irrigation systems.  
Temporary irrigation systems used for plant establishment are allowed only 
if removed within one year of installation.

WEc1.2
Water Effic. 
Landscaping
No Potable Water Use 
or No Irrigation

2With the use of low flow faucets, showers, dual flush or Ultra high efficiency 
toilets and pint flush urinals will allow the school to easily obtain a 30% 
reduction in water demand.

WEc3.1 Water Use 
Reduction, 20%, 30% 
Reduction

1UCSB’s practices have allowed them to consistently obtain this point.
Landscape architect shall specify plant materials and irrigation systems 
that meet this credit.  UCSB will be asked to provide campus standard 
specification for irrigation and plants.

WEc1.1 Water Efficient 
Landscaping, Reduce by 
50%

1UCSB facilities staff will work with the design team to confirm specifications 
for university standard exterior lights and lighting requirements are.  
Lighting levels shall not exceed 80% of the lighting power densities for 
exterior areas and 50% for building facades and landscape features as 
defined in ASHRAE/IESNA Standard 90.1-2004.
During the Design Development Phase the design team shall confirm that 
interior lights shall not exit out through the windows OR all non-emergency 
lighting shall be automatically controlled to turn off during non-business 
hours.  Provide manual override capability for after hours use. 

SSc8 Light Pollution 
Reduction

1The roof material will have a Solar Reflectance Index that meets LEED 
requirements (<2:12, SRI = 78).

SSc7.2 Heat Island 
Effect, Roof

1Team members will work together during the design phase to provide for 
50% of the site hardscape: shade, reflective paving materials or open grid 
pavement.

SSc7.1 Heat Island 
Effect, Non-Roof

1The design team will work together to develop a stormwater management 
plan that reduces impervious cover, promotes infiltration and captures and 
treats the SW runoff from 90% of the average annual rainfall using 
acceptable best management practices.  The system used must be 
capable of removing 80% of the average annual post development total 
suspended solids (TSS) load based on existing monitoring reports.  

SSc6.2  Stormwater 
Design: Quality Control

1The civil engineer will implement a stormwater management plan that 
results in a 25% decrease in the volume of stormwater runoff from the two-
year, 24-hour design storm.

SSc6.1  Stormwater 
Design; Quantity Control

?Option 2 of this credit requires that an open, vegetated space, adjacent to 
the building be undeveloped for the life of the building.  This area must be 
equal in square footages as the building’s footprint.  This credit could be 
obtained.  Further discussion during the next phase of design will confirm.

SSc5.2  Site 
Development, Maximize 
Open Space
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1Metering equipment to measure energy use will be installed.  An M&V Plan 
will be developed and implemented consistent with the referenced
standards.  The M&V period shall cover no less than one year of post-
construction occupancy.

EAc5
Measurement & 
Verification

1Hydrochlorofluorocarbons (HCFC) refrigerants will not be used in base 
building HVAC & R systems.

EAc4 Enhanced 
Refrigerant 
Management

1Commissioning will likely be handled in a hybrid way in coordination with 
UCSB staff.  This credit will be pursued if the budget allows.

EAc3 Enhanced 
Commissioning

0The project will not include on-site renewable energy sources.EAc2.1 On-Site 
Renewable Energy, 
2.5%, 7.5% or 12.5%

6The USGBC now requires that all projects perform 14% better than
ASHRAE / IESNA Standard 90.1-2004.  TMAD expects to be 30% better 
for 6 of 10 possible points.

EAc1.1 Optimize Energy 
Performance, 10%-50% 
> T24

0Chlorofluorocarbons (CFC) refrigerants will not be used in the base 
building HVAC & R systems.

EAp3 Fundamental 
Refrigerant 
Management

0The building’s energy system will meet the requirements of this credit by 
meeting Title 24 energy codes.

EAp2 Minimum Energy 
Performance

0Commissioning is a requirement and will likely be handled in a hybrid way 
in coordination with UCSB staff.

EAp1 Fundamental 
Commissioning of the 
Building Energy 
Systems
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15.1.1

SUMMARY

Davis Langdon developed two Opinions of Probable Cost (OPC) based on 
Schemes A and B.

OPC for Scheme A, dated August 29th, 2008 was developed based on a 
project that consists of a new laboratory building of approximately 79,000 
GSF, together with a site development of approximately 80,000 GSF. 
Program areas include research laboratories and associated support areas, 
offices, administrative support spaces and a 100 seat lecture hall. The 
Detailed Project Program Cost Plan for this scheme is $49,479,000.

Scheme A provides an all inclusive program as identified in Section 4.0.. 
The main architectural features include an atrium lobby located immediately 
adjacent to the primary building entrance, open to 4 stories above with a 
skylight; a partial basement with a dedicated elevator provides access to 
future buildings. The site development includes the removal of an existing 
building, site clearance, utility improvements, and improvements to 
vehicular roadways,  pedestrian and bike paths, and landscape and 
irrigation improvements. The exterior cladding assumes a combination of 
stone veneer, metal panels and cement plaster with a combination of 
punched windows and curtain wall. Building systems have been designed to 
exceed by 30% the energy performance required by Title 24; HVAC system 
includes a smoke evacuation system and has chillers, pumps and boilers 
located on the roof; the ventilation system will be re-circulated for all office 
and general areas and 100% exhaust is provided for the laboratory and 
support areas. Plumbing systems include vacuum and compressed air 
system and an RO water system with deionizers and circulating pumps. The 
electrical systems includes a 750 KW emergency power generator that will 
support the laboratory HVAC exhaust system. A main switchboard, 
transformer and a complete distribution system are included.

OPC for Scheme B, dated September 8th, 2008 was developed based on  a 
laboratory building of approximately 69,000 gross square feet, with 
development of a site of approximately 80,000 gross square feet. Program 
areas in this scheme are reduced as reflected in Section 4.0. The Detailed 
Project Program Cost Plan for this scheme is $44,549,000. 

Scheme B OPC includes 4 alternates to be considered, depending on 
budget availability and construction costs at time of bidding. They have 
been identified as follows:

1. Shell auditorium 2,096 SF 
2. Delete auditorium from program 2,096 SF 
3. Improve building efficiency to 58% which results in a decrease of 

approximately 4,000 GSF 
4. Reduce material quality in all systems by 2% 
Note: Items 1 and 2 above are not cumulative.
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15.1.2

SUMMARY (continued) 

Scheme B provides reduced program area as identified in Section 4.0. The 
main architectural features in Scheme B include an atrium lobby open to the 
second and to the fourth floor only, with a skylight above; a smoke 
evacuation system will not be required. All exterior cladding assumptions for 
Scheme A are retained in this scheme. The partial basement and site 
development also remain the same. The building systems will continue to 
exceed by 30% the energy performance required by Title 24; all systems 
and infrastructure design and quality remain the same as Scheme A, except 
the capacities are proportionally reduced to meet the program. 

OPCs for Schemes A and B incorporate anticipated LEED silver equivalent 
design performance. 

Both schemes assume an anticipated construction start date of June 2010. 
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BASIS OF COST PLAN

Cost Plan Prepared From Dated Received

Site and Floor Plans Undated 08/20/08

Building Program 08/28/08 08/28/08

Site Requirements 08/21/08 08/21/08

Landscape Design Narrative Undated 08/20/08

Structural Design Narrative Undated 08/21/08

MEP Design Narrative Aug 2008 08/20/08

Room Data Sheets 08/19/08 08/20/08

Discussions with the Project Architect and Engineers

Conditions of Construction

The pricing is based on the following general conditions of construction

A start date of June 2010

A construction period of 18 months

The general contract will be competitively bid with qualified general and main subcontractors

There will not be small business set aside requirements

The contractor will be required to pay prevailing wages

The general contractor will have full access to the site during normal working hours

There are no phasing requirements
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INCLUSIONS

The project consists of a new laboratory building of approximately 79,000 gross square feet, together with
development of a site of approximately 80,000 gross square feet. Program areas include research
laboratories and associated support areas, offices and administrative support spaces, and a 100 seat lecture
hall.

This Cost Plan includes the following assumptions for building systems:

Foundations include overexcavation and backfill with imported fill to a depth of 36" under the building,
conventional wall and column footings, elevator pits and an allowance for work associated with the existing
utility tunnel.

The building structure includes a reinforced concrete frame with reinforced concrete shear walls and concrete
slab on grade. Allowances are included for stepped floor construction and long-span ceiling structure at the
lecture hall, mechanical equipment pads, and miscellaneous metals and support framing.

Exterior cladding includes steel stud framing, batt insulation, exterior sheathing and vapor barrier, allowance
for exterior cladding materials (stone, metal panels, cement plaster), gypsum board lining with paint finish to
inside face of exterior wall, aluminum framed insulated glass windows and curtainwall (30% of exterior wall
area), aluminum glazed entry doors, steel exit doors, overhead doors, and allowances for canopies,
sunscreens and miscellaneous architectural detailing, cement plaster soffits, and mechanical equipment
screen walls at the roof.

Roofing and waterproofing includes waterproofing to elevator pits and retaining walls, membrane roofing over
rigid insulation, flashings, metal parapet caps and miscellaneous sheetmetal work, skylight, and
miscellaneous caulking and sealants.

Interior partitions includes metal stud partitions with batt insulation and painted gypsum board linings, interior
glazing, metal balustrades, and wood doors in hollow metal frames.

Interior finishes includes allowances for floor, wall and ceiling finishes, with an allowance for special finishes
at lecture hall, lobby and public areas.

Function equipment includes toilet partitions and fixed restroom accessories, interior signage, fire
extinguisher cabinets and window blinds, shelving and millwork, built-in cabinets and countertops, and
projection screens. Special use equipment includes chemical fume hoods and biosafety cabinets (BSL-3
suite only), cold/warm rooms, and miscellaneous laboratory accessories including snorkels, gas outlets and
cup sinks, and fixed seating at the lecture hall.

Vertical transportation includes fire exit stairs (2), architectural stair (1), metal access ladders, one hydraulic
passenger elevator and one traction freight elevator.

__________________________________________________________________________________
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INCLUSIONS

Plumbing includes sanitary and institutional fixtures (installation and local connection only), floor drains, hose
bibs, water heating equipment, laboratory process generation equipment and distribution pipework, including
air, vacuum, industrial hot and cold water, DI water, special gases, acid waste and test port, gas and roof
drainage.

Heating, Ventilating & Air Conditioning includes chilling and heating, pipework distribution including heated
hot, chilled, steam and condensate return, air handling units, fan-coil units and terminal boxes. Air distribution
and return, including laboratory exhaust ventilation, building management and laboratory pressurization
controls and general ventilation. 

Electrical includes normal power generation and distribution, emergency power, machine and equipment and
user convenience power, lighting, telephone/data, MATV and audio/visual (conduit and cable), complete fire
alarm system and allowance for security.

Fire protection includes a complete automatic wet sprinkler system.

Site preparation includes removal of existing buildings and structures and general site clearing and rough
grading.

Site development includes an allowance for vehicular and pedestrian paving, steps and ramps, landscaping
and irrigation, trees, site walls and structures, storm drainage and site lighting, site signage and furniture.

Site utilities include relocation Works regarding - chilled water, domestic and fire water, sewer, gas, normal
power and telecommunications/signals connections to (E) infrastructure.

The Cost Plan assumes a LEED silver equivalent design.
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INCLUSIONS

BIDDING PROCESS - MARKET CONDITIONS

This document is based on the measurement and pricing of quantities wherever information is provided
and/or reasonable assumptions for other work not covered in the drawings or specifications, as stated within
this document. Unit rates have been obtained from historical records and/or discussion with contractors.
The unit rates reflect current bid costs in the area. All unit rates relevant to subcontractor work include the
subcontractors overhead and profit unless otherwise stated. The mark-ups cover the costs of field overhead,
home office overhead and profit and range from 15% to 25% of the cost for a particular item of work.

Pricing reflects probable construction costs obtainable in the project locality on the date of this statement of
probable costs. This estimate is a determination of fair market value for the construction of this project. It is
not a prediction of low bid. Pricing assumes competitive bidding for every portion of the construction work for
all subcontractors and general contractors, with a minimum of 3 bidders for all items of subcontracted work
and 3-4 general contractor bids. Experience indicates that a fewer number of bidders may result in higher
bids, conversely an increased number of bidders may result in more competitive bids.

Since Davis Langdon has no control over the cost of labor, material, equipment, or over the contractor's
method of determining prices, or over the competitive bidding or market conditions at the time of bid, the
statement of probable construction cost is based on industry practice, professional experience and
qualifications, and represents Davis Langdon's best judgement as professional construction consultant
familiar with the construction industry. However, Davis Langdon cannot and does not guarantee that the
proposals, bids, or the construction cost will not vary from opinions of probable cost prepared by them. 
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EXCLUSIONS

Design, testing, inspection or construction management fees

Architectural and design fees

Scope change and post contract contingencies

Assessments, taxes, finance, legal and development charges

Environmental impact mitigation

Builder's risk, project wrap-up and other owner provided insurance program

Cost escalation beyond a start date of June 2010

Owner supplied and installed furniture, fixtures and equipment

Loose furniture and equipment except as specifically identified

Hazardous material handling, disposal and abatement

Compression of schedule, premium or shift work, and restrictions on the contractor's working hours

Site utility connection charges and fees

FM-200

Fire pump

Booster pump - domestic water 

Sump pump and elevator pit drainage

'Grey' water

Independent 3rd Party Mechanical and Electrical Commissioning

Humidification

UPS - By Owner

Clocks

Telephone/data 'active' equipment - including hubs, routers, LAN, servers, switches, PBX and the like

Public address/paging
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OVERALL SUMMARY

Gross Floor 
Area $ / SF $x1,000

Building 78,000 SF 589.40 45,973

Sitework 3,506

TOTAL Building & Sitework Construction June 2010 49,479

Please refer to the Inclusions and Exclusions sections of this report
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BUILDING AREAS & CONTROL QUANTITIES

Areas
SF SF SF

Enclosed Areas
Level 1 19,000 
Level 2 19,000 
Level 3 19,000 
Level 4 18,000 
Penthouse 3,000 

SUBTOTAL, Enclosed Area 78,000 

Covered area Incl.

SUBTOTAL, Covered Area @ ½ Value

TOTAL GROSS FLOOR AREA 78,000 

Control Quantities

Ratio to 
Gross Area

Number of stories (x1,000), not including penthouse 4 EA 0.051
Gross Area 78,000 SF 1.000
Enclosed Area 78,000 SF 1.000
Footprint Area 20,000 SF 0.256
Volume 1,170,000 CF 15.000
Gross Wall Area 50,700 SF 0.650
Finished Wall Area 50,700 SF 0.650
Windows or Glazing Area 30.00% 15,210 SF 0.195
Roof Area - Flat 20,000 SF 0.256
Roof Area - Total 20,000 SF 0.256
Finished Area 78,000 SF 1.000
Plumbing (x 1,000) 75 EA 0.962
HVAC 90,000 CFM 1.154
Electrical Load (x 1,000) 2,000 kVA 25.641
Total Site Area 80,000 SF 1.026
Finished Site Area 60,000 SF 0.769
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BUILDING COMPONENT SUMMARY
Gross Area: 78,000 SF

$/SF $x1,000

 1. Foundations 10.63 829
 2. Vertical Structure 21.69 1,692
 3. Floor & Roof Structures 35.37 2,759
 4. Exterior Cladding 59.16 4,614
 5. Roofing, Waterproofing & Skylights 6.24 487

   Shell (1-5) 133.09 10,381

 6. Interior Partitions, Doors & Glazing 32.00 2,496
 7. Floor, Wall & Ceiling Finishes 12.08 942

   Interiors (6-7) 44.08 3,438

 8. Function Equipment & Specialties 32.35 2,523
 9. Stairs & Vertical Transportation 9.29 725

   Equipment & Vertical Transportation (8-9) 41.64 3,248

 10. Plumbing Systems 38.90 3,034
 11. Heating, Ventilating & Air Conditioning 83.86 6,541
 12. Electric Lighting, Power & Communications 58.79 4,585
 13. Fire Protection Systems 7.50 585

   Mechanical & Electrical (10-13) 189.05 14,746

   Total Building Construction (1-13) 407.86 31,813

 14. Site Preparation & Demolition 0.00 0
 15. Site Paving, Structures & Landscaping 0.00 0
 16. Utilities on Site 0.00 0

   Total Site Construction (14-16) 0.00 0

   TOTAL BUILDING & SITE (1-16) 407.86 31,813

General Conditions 12.00% 48.95 3,818
Contractor's Overhead & Profit or Fee 4.00% 18.27 1,425

   PLANNED CONSTRUCTION COST            August 2008 475.08 37,056

Contingency for Development of Design 12.00% 57.01 4,447
Escalation to Start Date (June 2010) 10.77% 57.31 4,470

   RECOMMENDED BUDGET June 2010 589.40 45,973
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Item Description Quantity Unit Rate Total

1.  Foundations

Excavation
Excavate and remove existing soils, average 36" 
deep 2,444 CY 30.00 73,320

Fill
Imported engineered fill, average 36" deep 2,444 CY 35.00 85,540

Reinforced concrete including excavation
Conventional wall and column footings 20,000 SF 30.00 600,000
Elevator pit 2 EA 10,000.00 20,000

Miscellaneous
Work associated with existing utility tunnel - 
foundation design premium, stair/elevator access 1 LS 50,000.00 50,000

828,860

2.  Vertical Structure

Columns and pilasters
Reinforced concrete columns 78,000 SF 5.00 390,000

Retaining walls
Reinforced concrete walls at tunnel level, 12" thick 2,400 SF 55.00 132,000

Shear bracing
Reinforced concrete shear walls 78,000 SF 15.00 1,170,000

1,692,000

3.  Floor and Roof Structure

Floor at lowest level
Reinforced concrete slab on grade 20,000 SF 9.00 180,000
Extra for stepped floor at lecture hall 2,000 SF 15.00 30,000
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Item Description Quantity Unit Rate Total

Suspended floors
Reinforced concrete flat slab, 16" thick 58,000 SF 30.00 1,740,000
Extra for long span design over lecture hall 2,600 SF 15.00 39,000

Flat roofs
Reinforced concrete flat slab, 14" thick 20,000 SF 28.00 560,000

Miscellaneous
Mechanical equipment pads 1 LS 15,000.00 15,000
Miscellaneous metals and support framing 78,000 SF 2.50 195,000

2,759,000

4.  Exterior Cladding

Wall framing, furring and insulation
Steel stud framing, batt insulation, exterior sheathing, 
vapor barrier 35,490 SF 20.00 709,800

Applied exterior finishes
Stone veneer, metal panels, cement plaster 35,490 SF 55.00 1,951,950

Interior finish to exterior walls
Gypsum board with paint finish 35,490 SF 5.00 177,450

Windows, glazing and louvers
Aluminum framed insulated glass, low E finish

Punched windows 10,647 SF 60.00 638,820
Curtainwall 4,563 SF 100.00 456,300

Metal louver panels 1 LS 25,000.00 25,000

Exterior doors, frames and hardware
Aluminum glazed entry doors 1 LS 50,000.00 50,000
Steel exit doors and frames 1 LS 15,000.00 15,000
Overhead doors at loading dock 1 LS 10,000.00 10,000
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Item Description Quantity Unit Rate Total

Fascias, bands, screens and trim
Canopies, sunscreens, miscellaneous architectural 
detailing 1 LS 500,000.00 500,000

Soffits
Cement plaster 1 LS 20,000.00 20,000

Balustrades, parapets and roof screens
Metal guardrails at loading dock 1 LS 10,000.00 10,000
Mechanical equipment screen walls 1 LS 50,000.00 50,000

4,614,320

5.  Roofing, Waterproofing & Skylights

Waterproofing
Elevator pits 2 EA 1,500.00 3,000
Retaining walls 2,400 SF 10.00 24,000

Insulation
Rigid insulation under roofing 20,000 SF 4.50 90,000

Roofing
Membrane roofing (sarnafil) 20,000 SF 10.00 200,000

Roof or deck traffic surfaces
Walkway pads 1 LS 5,000.00 5,000

Roofing upstands and sheetmetal
Membrane flashings, metal parapet caps, 
miscellaneous sheetmetal work 1 LS 40,000.00 40,000

Roof lights
Skylight 1 LS 50,000.00 50,000

Caulking and sealants
Miscellaneous caulking and sealants 1 LS 75,000.00 75,000

487,000
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Item Description Quantity Unit Rate Total

6.  Interior Partitions, Doors & Glazing

Partitions and doors
Metal stud partitions with batt insulation and painted 
gypsum board linings, interior glazing, metal 
balustrades, wood doors in hollow metal frames 78,000 SF 32.00 2,496,000

2,496,000

7.  Floor, Wall & Ceiling Finishes

Floor, wall and ceiling finishes
Research laboratories - rubber tile floors, painted 
walls, exposed ceilings with paint finish 19,184 SF 9.00 172,656
Shared laboratory support - rubber tile floors, painted 
walls, exposed ceilings with paint finish 5,456 SF 9.00 49,104
Administration - carpet, painted walls, acoustic tile 
ceilings 18,314 SF 12.00 219,768
Non-assignable space - vinyl tile/sealed concrete 
floors, painted walls, acoustic tile ceilings 35,046 SF 10.00 350,460

Miscellaneous
Special finishes - lecture hall, main lobby, public 
areas 1 LS 150,000.00 150,000

941,988

8.  Function Equipment & Specialties

General building equipment
Toilet partitions and fixed restroom accessories, 
interior signage, fire extinguisher cabinets, window 
blinds 78,000 SF 3.50 273,000
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Item Description Quantity Unit Rate Total

Shelving and millwork
Fixed storage shelving, mop racks, architectural 
millwork 1 LS 15,000.00 15,000

Cabinets and countertops
Built-in cabinets and countertops

Research laboratories 19,184 SF 45.00 863,280
Shared laboratory support 5,456 SF 30.00 163,680
Administration 18,314 SF 2.50 45,785
Non-administration space 3,661 SF 2.50 9,153

Light control and vision equipment
Audio visual equipment - screens only 1 LS 25,000.00 25,000

Special use equipment
Chemical fume hood, 5'-0" 36 EA 10,000.00 360,000
Biological safety cabinet, 6'-0" 6 EA 15,000.00 90,000
Autoclave, 20" x 20" x 38" 9 EA OFOI
Cold / warm rooms 6 EA 75,000.00 450,000
Freezer rooms - standard wall and ceiling 
construction 4 EA 10,000.00 40,000
Miscellaneous laboratory equipment including 
snorkels, cup sinks, drying racks, gas outlets 24,640 SF 5.00 123,200
Fixed seating at lecture hall 100 EA 400.00 40,000
Miscellaneous fixed equipment 1 LS 25,000.00 25,000

2,523,098

9.  Stairs & Vertical Transportation

Staircase flights, floor to floor
Fire exit stair 8 FLT 25,000.00 200,000
Architectural stair 3 FLT 40,000.00 120,000

Steps and ladders
Metal access ladders 1 LS 5,000.00 5,000
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Item Description Quantity Unit Rate Total

Elevators
Hydraulic

Passenger, 4-stop 1 EA 125,000.00 125,000
Traction

Freight, 6-stop 1 EA 275,000.00 275,000

725,000

10.  Plumbing Systems

75 EA 2,000.00           150,000

Including laboratory, cup sinks and emergency 
eyewash 25,144            SF 2.50 62,860

 
Sanitary waste, vent and service pipework

Floor/trench drains and sinks, < = 6" (6/level) 32                   EA 3,500.00           112,000
Hose bibs, 3/4" 1                     LS 15,000.00         15,000
Rough-in sanitary fixtures, including waste, vent and 
domestic service pipework 75                   EA 3,750.00           281,250
Reduced pressure backflow preventers, < = 6" 1 LS 15,500.00         15,500
Mechanical make-up systems 1 LS 7,500.00           7,500

Water treatment, storage and circulation
Domestic hot water generation - 75 gallon storage, 
110 deg F 1                     EA 17,500.00         17,500
Industrial hot water generation - 75 gallon storage, 
120 deg F 1                     EA 22,500.00         22,500
Circulatory pumps, 1/2 hp 2                     EA 1,250.00           2,500

Laboratory service equipment
Duplex lubricated air compressor with regenerative 
air dryer, 15 hp 1 LS 67,500.00 67,500
Vacuum pump, duplex (liquid ring pump), receiver, 
valves, muffler and controls - exhaust 1                     LS 57,500.00         57,500

Sanitary fixtures and local connection pipework  - low flow 
type (allow)

Institutional fixtures  - local connection and installation only 
(provided by laboratory equipment supplier) 
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Item Description Quantity Unit Rate Total

RO/DI - including sand filters, water softening, RO 
water system, pumps and deionizers 1 LS 200,000.00 200,000

Laboratory service piping, valves and insulation
Including vacuum, air, laboratory gas, RO/DI, 
industrial hot and cold water, potable water, special 
cylinder gases,  fume hood connections, accessories, 
monitors, valves, filters and specialties 25,144            SF 55.00                1,382,920

 
 25,144            SF 16.50                414,876

Natural gas
Pipework, fittings, < = 3" 200                 LF 85.00                17,000
Seismic shut-off 1 LS 10,000.00         10,000
Valves and specialties 1 LS 15,500.00         15,500

24                   EA 5,500.00           132,000

Test purge and sterilize 400                 HR 125.00              50,000

3,033,906

11.  Heating, Ventilation & Air Conditioning

Heat generation and chilling equipment
Chilling

Packaged chillers with 410a refrigerant - E Pak 
technologies, 150 tons 2 EA 137,500.00 275,000
Process equipment cooling - heat 
exchanger/pumps (skid-mounted) 1 LS 100,000.00 100,000
Chemical water treatment systems 1 LS 25,500.00 25,500

Heating
Parker heating hot water boilers - 1,100 mbth, 
gas-fired 2 EA 32,500.00 65,000
Steam generator re sterilizers, 2washers & dryers 1 LS 50,000.00 50,000
Chemical pot feeder 1 LS 12,500.00 12,500

Laboratory  waste and vent

Surface water drainages and pipework, < 8"
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Item Description Quantity Unit Rate Total

Thermal storage and circulation
Including steam/condensate, chilled & heating hot 
water circulatory equipment, variable speed drives 
and vibration isolation 78,000 SF 2.00                  156,000

Piping, fittings, valves and insulation
Chilled, heated hot water, steam and  condensate 
drainage 78,000            SF 12.00                936,000

Radiant heating
Perimeter radiant heating 1 LS 50,000.00 50,000

Air handing equipment
Air handling units, (2) supply/return fans, cooling and 
heating, air filters, variable speed control, seismic 
isolation  - sound attenuated 

Laboratory/HEPA filtration, 100% outside air, 
VAV, return fan 60,000 CFM 7.50                  450,000
Offices, supply and return fans, economizer, 
cooling coil 30,000 CFM 5.50                  165,000

Fan-coil units, 24 hour service, chilled water coiled 
type  8 EA 3,500.00           28,000
Server cooling 1 LS 50,000.00 50,000
Terminal boxes (1/600 SF) 90                   EA 875.00              78,750
Stair pressuriztion supply air fans with filters 10,000 CFM 1.50 15,000

Air distribution and return
Galvanized sheet metal ductwork 145,000          LB 10.00                1,450,000
Specialty fumehood exhaust ductwork, stainless 
steel, type 316 - fumehood to point of dilution with 
general laboratory ductwork & BSL-3 only 20,000 LB 18.50                370,000
Flexible ductwork 3,000              LF 9.50                  28,500
Dampers, volume 600                 EA 75.00                45,000
Dampers. smoke/fire 1                     LS 150,000.00       150,000
Insulation 100,000          SF 3.00                  300,000
Sound attenuation - supply and return 90,000 CFM 0.35 31,500

Diffusers, registers and grilles 78,000            SF 2.00                  156,000
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Item Description Quantity Unit Rate Total

Controls and instrumentation - Johnson Controls
Direct digital energy management system - allow 400                 Pts 1,500.00           600,000
Laboratory controls, variable air volume 25,144            SF 25.00                628,600

Test and balance air systems 800                 HR 125.00              100,000

LEED Commissioning 400 HR 125.00 50,000

Unit ventilation/exhaust fans
Laboratory, 30,000 cfm, CV - Strobic type 2                     EA 82,500.00         165,000
General 1                     LS 10,000.00         10,000

6,541,350

12.  Electrical Lighting, Power & Communication

Main service and distribution
Including main switchboard, metering, surge 
suppression, motor control, 277/120 V distribution 
boards, transformers, bus duct, feeder conduit and 
cable 2,000 kVA 325.00              650,000

Emergency power
Emergency power generator - including day tank, 
277/120 V distribution equipment and feeders 750 KW 775.00              581,250
UPS by owner

Machine and equipment power
Connections and switches, including conduit and 
cable  

Elevators 1 LS 15,000.00         15,000
Mechanical equipment - allow

50 - 20 hp 6 EA 3,500.00           21,000
20 - 10 hp 12 EA 2,750.00           33,000
< 5 hp 24 EA 1,250.00           30,000
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Item Description Quantity Unit Rate Total

Miscellaneous connections, < 100 A - including 
loading dock, audio-visual, specialty, security, 
power hardware, fire alarm, BMS and 
telephone/data equipment power 1 LS 125,000.00       125,000

User convenience power
Panelboard breakers, 120 V 252 EA 85.00                21,420
Feeder conduit and cable 600 LF 45.00                27,000
Wire mold/receptacles, including conduit and cable 
(1/65 SF) 1,200 EA 300.00              360,000

Lighting
Panelboard breakers, 277 V 630 EA 115.00              72,450
Feeder conduit and cable 1,500 LF 45.00                67,500
Fixtures/switching, including conduit and cable 78,000 SF 13.00                1,014,000

Lighting and power specialties
Grounding 1 LS 15,000.00         15,000
Lighting control  - LV relay energy management 1 LS 37,500.00         37,500
Daylight dimming 1 LS 50,000.00 50,000
Cable tray 1,200 LF 65.00                78,000

Telephone and communications
Telephone/data   

Telephone/data outlets, including conduit and 
cable (1/120 SF)  750 EA 875.00              656,250
IDF/MDF rough-in 4 EA 15,000.00 60,000
Building backbone - fiber/copper 1 LS 55,000.00 55,000

MATV, including conduit only 1 LS 15,000.00         15,000
Audiovisual - conduit and cable 1 LS 150,000.00       150,000

Alarm and security
Fire alarm systems 78,000 SF 4.50                  351,000
Security  - perimeter intrusion and lab suite entry 
doors 1                     LS 100,000.00       100,000

4,585,370
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Item Description Quantity Unit Rate Total

13. Fire Protection Systems

78,000 SF 7.50 585,000

585,000

14.  Site Preparation & Building Demolition

0

15.  Site Paving, Structures & Landscaping

0

16.  Utilities on Site

0

Automatic wet sprinkler system - complete
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SITEWORK COMPONENT SUMMARY

Gross Area: 80,000 SF

$/SF $x1,000

 14. Site Preparation & Demolition 2.81 225
 15. Site Paving, Structures & Landscaping 15.00 1,200
 16. Utilities on Site 12.52 1,001

   TOTAL BUILDING & SITE (1-16) 30.33 2,426

General Conditions 12.00% 3.64 291
Contractor's Overhead & Profit or Fee 4.00% 1.36 109

   PLANNED CONSTRUCTION COST            August 2008 35.33 2,826

Contingency for Development of Design 12.00% 4.24 339
Escalation to Start Date (June 2010) 10.77% 4.26 341

   RECOMMENDED BUDGET June 2010 43.83 3,506
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Item Description Quantity Unit Rate Total

14.  Site Preparation & Building Demolition

Demolition
Remove existing buildings and site structures 1 LS 25,000.00 25,000

Site clearing and grading
General site clearing and rough grading 80,000 SF 2.50 200,000

225,000

15.  Site Paving, Structures & Landscaping

Paving and landscaping
Site paving and landscaping including concrete 
paving, steps and ramps, landscaping and irrigation, 
trees, site walls and structures, storm drainage and 
site lighting, site signage and furniture 60,000 SF 20.00 1,200,000

1,200,000

16.  Utilities on Site

Mechanical  
Water mains, domestic and fire 

Domestic and fire water, < = 6" 611 LF 75.00 45,825
Metering 1 LS 12,500.00 12,500
Valves and specialties 1 LS 20,000.00 20,000
Connections to existing 1 LS 10,000.00 10,000

Sewer 
Underground pipework, 6" 246 LF 100.00 24,600
Manholes 2 EA 7,800.00 15,600
Connections to existing 1 LS 10,000.00 10,000

Natural gas 
Underground pipework, fittings, < = 2" 464 LF 55.00 25,520
Metering 1 LS 10,000.00 10,000
Valves and specialties 1 LS 10,000.00 10,000
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Item Description Quantity Unit Rate Total

Connections to existing 1 LS 10,000.00 10,000

Central chilling
Chilled water pipework, fittings, 6" 474 LF 200.00 94,800
Valves and specialties 1 LS 25,500.00 25,500
Connections to existing campus loop infra-
structure 1 LS 20,000.00 20,000

Electrical
Replace EMH 2-111 8' x 8' x 8', including grounding 1 EA 15,000.00 15,000
Switchgear, 15 kV

S & C Vista Series 6-way switch 1 EA 37,500.00 37,500
12 x 6 switch vault 1 EA 17,500.00 17,500
12.47kV/277/480 V pad mounted transformer - 
liquid filled 1 EA 47,500.00 47,500

Mains power feeder conduit and cable, (6) 5" 300 LF 375.00 112,500
Extend 15 kV cables

New switch position #2 - SW 572 500 LF 175.00 87,500
New switch position #1 - SW 408 800 LF 175.00 140,000
Connections to existing switches 2 EA 10,000.00 20,000

1,300 LF 55.00 71,500
Inter-connections between HV switchgear 1 LS 50,000.00 50,000

Trade demolition 
Including removal of the following systems

12.47 kV distribution 800 LF 45.00 36,000
Fiber-optic cabling 800 LF 10.00 8,000
Cold water 330 LF 20.00 6,600
Sewer 450 LF 25.00 11,250
Chilled water  140 LF 45.00 6,300

1,001,495

Telecommunications/signals - fiber optic/cabling
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BASIS OF COST PLAN

Cost Plan Prepared From Dated Received

Site and Floor Plans Undated 08/20/08

Building Program 08/28/08 08/28/08

Site Requirements 08/21/08 08/21/08

Landscape Design Narrative Undated 08/20/08

Structural Design Narrative Undated 08/21/08

MEP Design Narrative Aug 2008 08/20/08

Room Data Sheets 08/19/08 08/20/08

Discussions with the Project Architect and Engineers

Conditions of Construction

The pricing is based on the following general conditions of construction

A start date of June 2010

A construction period of 18 months

The contractor will be required to pay prevailing wages

The general contractor will have full access to the site during normal working hours

There are no phasing requirements

The general contract will be competitively bid with qualified general and main subcontractors

There will not be small business set aside requirements

__________________________________________________________________________________
DAVIS LANGDON

Page 1



Bioengineering Building (Scheme E) Detailed Project Program Cost Plan
University of  California, Santa Barbara September 8, 2008
Santa Barbara, California 0168-7819.110

INCLUSIONS

The project consists of a new laboratory building of approximately 69,000 gross square feet, together with
development of a site of approximately 80,000 gross square feet. Program areas include research
laboratories and associated support areas, offices and administrative support spaces, and a 100 seat lecture
hall.

This Cost Plan includes the following assumptions for building systems:

Foundations include overexcavation and backfill with imported fill to a depth of 36" under the building,
conventional wall and column footings, elevator pits and an allowance for work associated with the existing
utility tunnel.

The building structure includes a reinforced concrete frame with reinforced concrete shear walls and concrete
slab on grade. Allowances are included for stepped floor construction and long-span ceiling structure at the
lecture hall, mechanical equipment pads, and miscellaneous metals and support framing.

Exterior cladding includes steel stud framing, batt insulation, exterior sheathing and vapor barrier, allowance
for exterior cladding materials (stone, metal panels, cement plaster), gypsum board lining with paint finish to
inside face of exterior wall, aluminum framed insulated glass windows and curtainwall (30% of exterior wall
area), aluminum glazed entry doors, steel exit doors, overhead doors, and allowances for canopies,
sunscreens and miscellaneous architectural detailing, cement plaster soffits, and mechanical equipment
screen walls at the roof.

Roofing and waterproofing includes waterproofing to elevator pits and retaining walls, membrane roofing over
rigid insulation, flashings, metal parapet caps and miscellaneous sheetmetal work, skylight, and
miscellaneous caulking and sealants.

Interior partitions includes metal stud partitions with batt insulation and painted gypsum board linings, interior
glazing, metal balustrades, and wood doors in hollow metal frames.

Interior finishes includes allowances for floor, wall and ceiling finishes, with an allowance for special finishes
at lecture hall, lobby and public areas.

Function equipment includes toilet partitions and fixed restroom accessories, interior signage, fire
extinguisher cabinets and window blinds, shelving and millwork, built-in cabinets and countertops, and
projection screens. Special use equipment includes chemical fume hoods and biosafety cabinets (BSL-3
suite only), cold/warm rooms, and miscellaneous laboratory accessories including snorkels, gas outlets and
cup sinks, and fixed seating at the lecture hall.

Vertical transportation includes fire exit stairs (2), architectural stair (1), metal access ladders, one hydraulic
passenger elevator and one traction freight elevator.

__________________________________________________________________________________
DAVIS LANGDON

Page 2



Bioengineering Building (Scheme E) Detailed Project Program Cost Plan
University of  California, Santa Barbara September 8, 2008
Santa Barbara, California 0168-7819.110

INCLUSIONS

Plumbing includes sanitary and institutional fixtures (installation and local connection only), floor drains, hose
bibs, water heating equipment, laboratory process generation equipment and distribution pipework, including
air, vacuum, industrial hot and cold water, DI water, special gases, acid waste and test port, gas and roof
drainage.

Heating, Ventilating & Air Conditioning includes chilling and heating, pipework distribution including heated
hot, chilled, steam and condensate return, air handling units, fan-coil units and terminal boxes. Air distribution
and return, including laboratory exhaust ventilation, building management and laboratory pressurization
controls and general ventilation. 

Electrical includes normal power generation and distribution, emergency power, machine and equipment and
user convenience power, lighting, telephone/data, MATV and audio/visual (conduit and cable), complete fire
alarm system and allowance for security.

Fire protection includes a complete automatic wet sprinkler system.

Site preparation includes removal of existing buildings and structures and general site clearing and rough
grading.

Site development includes an allowance for vehicular and pedestrian paving, steps and ramps, landscaping
and irrigation, trees, site walls and structures, storm drainage and site lighting, site signage and furniture.

Site utilities include relocation Works regarding - chilled water, domestic and fire water, sewer, gas, normal
power and telecommunications/signals connections to (E) infrastructure.

The Cost Plan assumes a LEED silver equivalent design.
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INCLUSIONS

BIDDING PROCESS - MARKET CONDITIONS

This document is based on the measurement and pricing of quantities wherever information is provided
and/or reasonable assumptions for other work not covered in the drawings or specifications, as stated within
this document. Unit rates have been obtained from historical records and/or discussion with contractors.
The unit rates reflect current bid costs in the area. All unit rates relevant to subcontractor work include the
subcontractors overhead and profit unless otherwise stated. The mark-ups cover the costs of field overhead,
home office overhead and profit and range from 15% to 25% of the cost for a particular item of work.

Pricing reflects probable construction costs obtainable in the project locality on the date of this statement of
probable costs. This estimate is a determination of fair market value for the construction of this project. It is
not a prediction of low bid. Pricing assumes competitive bidding for every portion of the construction work for
all subcontractors and general contractors, with a minimum of 3 bidders for all items of subcontracted work
and 3-4 general contractor bids. Experience indicates that a fewer number of bidders may result in higher
bids, conversely an increased number of bidders may result in more competitive bids.

Since Davis Langdon has no control over the cost of labor, material, equipment, or over the contractor's
method of determining prices, or over the competitive bidding or market conditions at the time of bid, the
statement of probable construction cost is based on industry practice, professional experience and
qualifications, and represents Davis Langdon's best judgement as professional construction consultant
familiar with the construction industry. However, Davis Langdon cannot and does not guarantee that the
proposals, bids, or the construction cost will not vary from opinions of probable cost prepared by them. 
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EXCLUSIONS

Design, testing, inspection or construction management fees

Architectural and design fees

Scope change and post contract contingencies

Assessments, taxes, finance, legal and development charges

Environmental impact mitigation

Builder's risk, project wrap-up and other owner provided insurance program

Cost escalation beyond a start date of June 2010

Owner supplied and installed furniture, fixtures and equipment

Loose furniture and equipment except as specifically identified

Hazardous material handling, disposal and abatement

Compression of schedule, premium or shift work, and restrictions on the contractor's working hours

Site utility connection charges and fees

FM-200

Fire pump

Booster pump - domestic water 

Sump pump and elevator pit drainage

'Grey' water

Independent 3rd Party Mechanical and Electrical Commissioning

Humidification

UPS - By Owner

Clocks

Telephone/data 'active' equipment - including hubs, routers, LAN, servers, switches, PBX and the like

Public address/paging
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OVERALL SUMMARY

Gross Floor 
Area $ / SF $x1,000

Building 69,000 SF 589.92 40,704

Sitework 3,845

TOTAL Building & Sitework Construction June 2010 44,549

Alternates

1. Shell auditorium 2,096 SF (300.00) (629)
2. Delete auditorium from program 2,096 SF (500.00) (1,048)
3. Improve building effeciency to 58% 4,000 SF (200.00) (800)
4. Reduce material quality in all systems by 2% (891)

Note: Items 1 and 2 above are not cumulative

Please refer to the Inclusions and Exclusions sections of this report
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BUILDING AREAS & CONTROL QUANTITIES

Areas
SF SF SF

Enclosed Areas
Level 1 18,000 
Level 2 17,000 
Level 3 17,000 
Level 4 16,000 
Penthouse 1,000 

SUBTOTAL, Enclosed Area 69,000 

Covered area Incl.

SUBTOTAL, Covered Area @ ½ Value

TOTAL GROSS FLOOR AREA 69,000 

Control Quantities

Ratio to 
Gross Area

Number of stories (x1,000), not including penthouse 4 EA 0.058
Gross Area 69,000 SF 1.000
Enclosed Area 69,000 SF 1.000
Footprint Area 18,000 SF 0.261
Volume 1,035,000 CF 15.000
Gross Wall Area 44,850 SF 0.650
Finished Wall Area 44,850 SF 0.650
Windows or Glazing Area 30.00% 13,455 SF 0.195
Roof Area - Flat 18,000 SF 0.261
Roof Area - Total 18,000 SF 0.261
Finished Area 69,000 SF 1.000
Plumbing (x 1,000) 72 EA 1.043
HVAC 65,700 CFM 0.952
Electrical Load (x 1,000) 1,500 kVA 21.739
Total Site Area 80,000 SF 1.159
Finished Site Area 62,000 SF 0.899
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BUILDING COMPONENT SUMMARY
Gross Area: 69,000 SF

$/SF $x1,000

 1. Foundations 10.91 753
 2. Vertical Structure 21.91 1,512
 3. Floor & Roof Structures 35.54 2,453
 4. Exterior Cladding 59.43 4,100
 5. Roofing, Waterproofing & Skylights 6.57 453

   Shell (1-5) 134.36 9,271

 6. Interior Partitions, Doors & Glazing 32.00 2,208
 7. Floor, Wall & Ceiling Finishes 12.37 853

   Interiors (6-7) 44.37 3,061

 8. Function Equipment & Specialties 33.27 2,295
 9. Stairs & Vertical Transportation 10.51 725

   Equipment & Vertical Transportation (8-9) 43.77 3,020

 10. Plumbing Systems 38.28 2,641
 11. Heating, Ventilating & Air Conditioning 82.46 5,689
 12. Electric Lighting, Power & Communications 58.07 4,007
 13. Fire Protection Systems 7.50 518

   Mechanical & Electrical (10-13) 186.31 12,856

   Total Building Construction (1-13) 408.82 28,208

 14. Site Preparation & Demolition 0.00 0
 15. Site Paving, Structures & Landscaping 0.00 0
 16. Utilities on Site 0.00 0

   Total Site Construction (14-16) 0.00 0

   TOTAL BUILDING & SITE (1-16) 408.82 28,208

General Conditions 12.00% 49.06 3,385
Contractor's Overhead & Profit or Fee 4.00% 18.32 1,264

   PLANNED CONSTRUCTION COST            September 2008 476.19 32,857

Contingency for Development of Design 12.00% 57.14 3,943
Escalation to Start Date (June 2010) 10.61% 56.58 3,904

   RECOMMENDED BUDGET June 2010 589.92 40,704
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Item Description Quantity Unit Rate Total

1.  Foundations

Excavation
Excavate and remove existing soils, average 36" 
deep 2,200 CY 30.00 66,000

Fill
Imported engineered fill, average 36" deep 2,200 CY 35.00 77,000

Reinforced concrete including excavation
Conventional wall and column footings 18,000 SF 30.00 540,000
Elevator pit 2 EA 10,000.00 20,000

Miscellaneous
Work associated with existing utility tunnel - 
foundation design premium, stair/elevator access 1 LS 50,000.00 50,000

753,000

2.  Vertical Structure

Columns and pilasters
Reinforced concrete columns 69,000 SF 5.00 345,000

Retaining walls
Reinforced concrete walls at tunnel level, 12" thick 2,400 SF 55.00 132,000

Shear bracing
Reinforced concrete shear walls 69,000 SF 15.00 1,035,000

1,512,000

3.  Floor and Roof Structure

Floor at lowest level
Reinforced concrete slab on grade 18,000 SF 9.00 162,000
Extra for stepped floor at lecture hall 2,000 SF 15.00 30,000
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Item Description Quantity Unit Rate Total

Suspended floors
Reinforced concrete flat slab, 16" thick 51,000 SF 30.00 1,530,000
Extra for long span design over lecture hall 2,600 SF 15.00 39,000

Flat roofs
Reinforced concrete flat slab, 14" thick 18,000 SF 28.00 504,000

Miscellaneous
Mechanical equipment pads 1 LS 15,000.00 15,000
Miscellaneous metals and support framing 69,000 SF 2.50 172,500

2,452,500

4.  Exterior Cladding

Wall framing, furring and insulation
Steel stud framing, batt insulation, exterior sheathing, 
vapor barrier 31,395 SF 20.00 627,900

Applied exterior finishes
Stone veneer, metal panels, cement plaster 31,395 SF 55.00 1,726,725

Interior finish to exterior walls
Gypsum board with paint finish 31,395 SF 5.00 156,975

Windows, glazing and louvers
Aluminum framed insulated glass, low E finish

Punched windows 9,419 SF 60.00 565,140
Curtainwall 4,037 SF 100.00 403,700

Metal louver panels 1 LS 25,000.00 25,000

Exterior doors, frames and hardware
Aluminum glazed entry doors 1 LS 50,000.00 50,000
Steel exit doors and frames 1 LS 15,000.00 15,000
Overhead doors at loading dock 1 LS 10,000.00 10,000
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Fascias, bands, screens and trim
Canopies, sunscreens, miscellaneous architectural 
detailing 1 LS 450,000.00 450,000

Soffits
Cement plaster 1 LS 20,000.00 20,000

Balustrades, parapets and roof screens
Mechanical equipment screen walls 1 LS 50,000.00 50,000

4,100,440

5.  Roofing, Waterproofing & Skylights

Waterproofing
Elevator pits 2 EA 1,500.00 3,000
Retaining walls 2,400 SF 10.00 24,000

Insulation
Rigid insulation under roofing 18,000 SF 4.50 81,000

Roofing
Membrane roofing (sarnafil) 18,000 SF 10.00 180,000

Roof or deck traffic surfaces
Walkway pads 1 LS 5,000.00 5,000

Roofing upstands and sheetmetal
Membrane flashings, metal parapet caps, 
miscellaneous sheetmetal work 1 LS 40,000.00 40,000

Roof lights
Skylight 1 LS 50,000.00 50,000

Caulking and sealants
Miscellaneous caulking and sealants 1 LS 70,000.00 70,000

453,000
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Item Description Quantity Unit Rate Total

6.  Interior Partitions, Doors & Glazing

Partitions and doors
Metal stud partitions with batt insulation and painted 
gypsum board linings, interior glazing, metal 
balustrades, wood doors in hollow metal frames 69,000 SF 32.00 2,208,000

2,208,000

7.  Floor, Wall & Ceiling Finishes

Floor, wall and ceiling finishes
Research laboratories - rubber tile floors, painted 
walls, exposed ceilings with paint finish 15,225 SF 9.00 137,025
Shared laboratory support - rubber tile floors, painted 
walls, exposed ceilings with paint finish 5,456 SF 9.00 49,104
Administration - carpet, painted walls, acoustic tile 
ceilings 17,044 SF 12.00 204,528
Non-assignable space - vinyl tile/sealed concrete 
floors, painted walls, acoustic tile ceilings 31,275 SF 10.00 312,750

Miscellaneous
Special finishes - lecture hall, main lobby, public 
areas 1 LS 150,000.00 150,000

853,407

8.  Function Equipment & Specialties

General building equipment
Toilet partitions and fixed restroom accessories, 
interior signage, fire extinguisher cabinets, window 
blinds 69,000 SF 3.50 241,500

Shelving and millwork
Fixed storage shelving, mop racks, architectural 
millwork 1 LS 15,000.00 15,000
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Cabinets and countertops
Built-in cabinets and countertops

Research laboratories 15,225 SF 45.00 685,125
Shared laboratory support 5,456 SF 30.00 163,680
Administration 17,044 SF 2.50 42,610
Non-administration space 3,661 SF 2.50 9,153

Light control and vision equipment
Audio visual equipment - screens only 1 LS 25,000.00 25,000

Special use equipment
Chemical fume hood, 5'-0" 28 EA 10,000.00 280,000
Biological safety cabinet, 6'-0" 6 EA 15,000.00 90,000
Autoclave, 20" x 20" x 38" 1 EA 85,000.00 85,000
Cold / warm rooms 6 EA 75,000.00 450,000
Freezer rooms - standard wall and ceiling 
construction 4 EA 10,000.00 40,000
Miscellaneous laboratory equipment including 
snorkels, cup sinks, drying racks, gas outlets 20,681 SF 5.00 103,405
Fixed seating at lecture hall 100 EA 400.00 40,000
Miscellaneous fixed equipment 1 LS 25,000.00 25,000

2,295,473

9.  Stairs & Vertical Transportation

Staircase flights, floor to floor
Fire exit stair 8 FLT 25,000.00 200,000
Architectural stair 3 FLT 40,000.00 120,000

Steps and ladders
Metal access ladders 1 LS 5,000.00 5,000

Elevators
Hydraulic

Passenger, 4-stop 1 EA 125,000.00 125,000

__________________________________________________________________________________
DAVIS LANGDON

Page 13



Bioengineering Building (Scheme E) University of  California, Santa Barbara Detailed Project Program Cost Plan
Building September 8, 2008
Santa Barbara, California 0168-7819.110

Item Description Quantity Unit Rate Total

Traction
Freight, 6-stop 1 EA 275,000.00 275,000

725,000

10.  Plumbing Systems

72 EA 2,000.00           144,000

Including laboratory, cup sinks and emergency 
eyewash 20,681            SF 2.50 51,703

 
Sanitary waste, vent and service pipework

Floor/trench drains and sinks, < = 6" (6/level) 28                   EA 3,500.00           98,000
Hose bibs, 3/4" 1                     LS 15,000.00         15,000
Rough-in sanitary fixtures, including waste, vent and 
domestic service pipework 72                   EA 3,750.00           270,000
Reduced pressure backflow preventers, < = 6" 1 LS 15,500.00         15,500
Mechanical make-up systems 1 LS 7,500.00           7,500

Water treatment, storage and circulation
Domestic hot water generation - 75 gallon storage, 
110 deg F 1                     EA 17,500.00         17,500
Industrial hot water generation - 75 gallon storage, 
120 deg F 1                     EA 22,500.00         22,500
Circulatory pumps, 1/2 hp 2                     EA 1,250.00           2,500

Laboratory service equipment
Duplex lubricated air compressor with regenerative 
air dryer, 15 hp 1 LS 67,500.00 67,500
Vacuum pump, duplex (liquid ring pump), receiver, 
valves, muffler and controls - exhaust 1                     LS 57,500.00         57,500
RO/DI - including sand filters, water softening, RO 
water system, pumps and deionizers 1 LS 180,000.00 180,000

Sanitary fixtures and local connection pipework  - low flow 
type (allow)

Institutional fixtures  - local connection and installation only 
(provided by laboratory equipment supplier) 
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Laboratory service piping, valves and insulation
Including vacuum, air, laboratory gas, RO/DI, 
industrial hot and cold water, potable water, special 
cylinder gases,  fume hood connections, accessories, 
monitors, valves, filters and specialties 20,681            SF 55.00                1,137,455

 
 20,681            SF 16.50                341,237

Natural gas
Pipework, fittings, < = 3" 200                 LF 85.00                17,000
Seismic shut-off 1 LS 10,000.00         10,000
Valves and specialties 1 LS 15,500.00         15,500

22                   EA 5,500.00           121,000

Test purge and sterilize 400                 HR 125.00              50,000

2,641,394

11.  Heating, Ventilation & Air Conditioning

Heat generation and chilling equipment
Chilling

Packaged chillers with 410a refrigerant - E Pak 
technologies, 100 tons 2 EA 117,500.00 235,000
Process equipment cooling - heat 
exchanger/pumps (skid-mounted) 1 LS 100,000.00 100,000
Chemical water treatment systems 1 LS 25,500.00 25,500

Heating
Parker heating hot water boilers - 810 mbth, gas-
fired 2 EA 27,500.00 55,000
Steam generator re sterilizers, 2washers & dryers 1 LS 50,000.00 50,000
Chemical pot feeder 1 LS 12,500.00 12,500

Thermal storage and circulation
Including steam/condensate, chilled & heating hot 
water circulatory equipment, variable speed drives 
and vibration isolation 69,000 SF 2.25                  155,250

Laboratory  waste and vent

Surface water drainages and pipework, < 8"
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Piping, fittings, valves and insulation
Chilled, heated hot water, steam and  condensate 
drainage 69,000            SF 12.00                828,000

Radiant heating
Perimeter radiant heating 1 LS 35,000.00 35,000

Air handing equipment
Air handling units, (2) supply/return fans, cooling and 
heating, air filters, variable speed control, seismic 
isolation  - sound attenuated 

Laboratory/HEPA filtration, 100% outside air, 
VAV, return fan 40,000 CFM 7.50                  300,000
Offices, supply and return fans, economizer, 
cooling coil 25,700 CFM 5.50                  141,350

Fan-coil units, 24 hour service, chilled water coiled 
type  8 EA 3,500.00           28,000
Server cooling 1 LS 50,000.00 50,000
Terminal boxes (1/600 SF) 80                   EA 875.00              70,000

Air distribution and return
Galvanized sheet metal ductwork 130,000          LB 10.00                1,300,000
Specialty fumehood exhaust ductwork, stainless 
steel, type 316 - fumehood to point of dilution with 
general laboratory ductwork & BSL-3 only 16,000 LB 18.50                296,000
Flexible ductwork 2,750              LF 9.50                  26,125
Dampers, volume 550                 EA 75.00                41,250
Dampers, smoke/fire 1                     LS 135,000.00       135,000
Insulation 87,500            SF 3.00                  262,500
Sound attenuation - supply and return 65,700 CFM 0.35 22,995

Diffusers, registers and grilles 69,000            SF 2.00                  138,000

Controls and instrumentation - Johnson Controls
Direct digital energy management system - allow 380                 Pts 1,500.00           570,000
Laboratory controls, variable air volume 20,681            SF 25.00                517,025

Test and balance air systems 800                 HR 125.00              100,000

__________________________________________________________________________________
DAVIS LANGDON

Page 16



Bioengineering Building (Scheme E) University of  California, Santa Barbara Detailed Project Program Cost Plan
Building September 8, 2008
Santa Barbara, California 0168-7819.110

Item Description Quantity Unit Rate Total

LEED Commissioning 400 HR 125.00 50,000

Unit ventilation/exhaust fans
Laboratory, 20,000 cfm, CV - Strobic type 2                     EA 67,500.00         135,000
General 1                     LS 10,000.00         10,000

5,689,495

12.  Electrical Lighting, Power & Communication

Main service and distribution
Including main switchboard, metering, surge 
suppression, motor control, 277/120 V distribution 
boards, transformers, bus duct, feeder conduit and 
cable 1,500 kVA 375.00              562,500

Emergency power
Emergency power generator - including 1,000 gallon 
belly tank, 277/120 V distribution equipment and 
feeders 600 KW 825.00              495,000
UPS by owner

Machine and equipment power
Connections and switches, including conduit and 
cable  

Elevators 1 LS 15,000.00         15,000
Mechanical equipment - allow

50 - 20 hp 6 EA 3,500.00           21,000
20 - 10 hp 12 EA 2,750.00           33,000
< 5 hp 24 EA 1,250.00           30,000

Miscellaneous connections, < 100 A - including 
loading dock, audio-visual, specialty, security, 
power hardware, fire alarm, BMS and 
telephone/data equipment power 1 LS 115,000.00       115,000
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User convenience power
Panelboard breakers, 120 V 504 EA 85.00                42,840
Feeder conduit and cable 960 LF 45.00                43,200
Wire mold/receptacles, including conduit and cable 
(1/65 SF) 1,000 EA 300.00              300,000

Lighting
Panelboard breakers, 277 V 546 EA 115.00              62,790
Feeder conduit and cable 1,040 LF 45.00                46,800
Fixtures/switching, including conduit and cable 69,000 SF 13.00                897,000

Lighting and power specialties
Grounding 1 LS 15,000.00         15,000
Lighting control  - LV relay energy management 1 LS 37,500.00         37,500
Daylight dimming 1 LS 50,000.00 50,000
Cable tray 1,000 LF 65.00                65,000

Telephone and communications
Telephone/data   

Telephone/data outlets, including conduit and 
cable (1/120 SF)  600 EA 875.00              525,000
IDF/MDF rough-in 4 EA 15,000.00 60,000
Building backbone - fiber/copper 1 LS 55,000.00 55,000

MATV, including conduit only 1 LS 15,000.00         15,000
Audiovisual - conduit and cable 1 LS 140,000.00       140,000

Alarm and security
Fire alarm systems 69,000 SF 4.50                  310,500
Security  - perimeter intrusion and lab suite entry 
doors 1                     LS 70,000.00         70,000

4,007,130

13. Fire Protection Systems

69,000 SF 7.50 517,500

517,500

Automatic wet sprinkler system - complete
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14.  Site Preparation & Building Demolition

0

15.  Site Paving, Structures & Landscaping

0

16.  Utilities on Site

0
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SITEWORK COMPONENT SUMMARY

Gross Area: 80,000 SF

$/SF $x1,000

 14. Site Preparation & Demolition 2.81 225
 15. Site Paving, Structures & Landscaping 15.50 1,240
 16. Utilities on Site 15.00 1,200

   TOTAL BUILDING & SITE (1-16) 33.31 2,665

General Conditions 12.00% 4.00 320
Contractor's Overhead & Profit or Fee 4.00% 1.49 119

   PLANNED CONSTRUCTION COST            September 2008 38.80 3,104

Contingency for Development of Design 12.00% 4.65 372
Escalation to Start Date (June 2010) 10.61% 4.61 369

   RECOMMENDED BUDGET June 2010 48.06 3,845
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14.  Site Preparation & Building Demolition

Demolition
Remove existing buildings and site structures 1 LS 25,000.00 25,000

Site clearing and grading
General site clearing and rough grading 80,000 SF 2.50 200,000

225,000

15.  Site Paving, Structures & Landscaping

Paving and landscaping
Site paving and landscaping including concrete 
paving, steps and ramps, landscaping and irrigation, 
trees, site walls and structures, storm drainage and 
site lighting, site signage and furniture 62,000 SF 20.00 1,240,000

1,240,000

16.  Utilities on Site

Mechanical  
Water mains, domestic and fire 

Domestic and fire water, < = 6" 611 LF 75.00 45,825
Metering 1 LS 12,500.00 12,500
Valves and specialties 1 LS 20,000.00 20,000
Connections to existing 1 LS 10,000.00 10,000

Sewer 
Underground pipework, 6" 246 LF 100.00 24,600
Manholes 2 EA 7,800.00 15,600
Connections to existing 1 LS 10,000.00 10,000

Natural gas 
Underground pipework, fittings, < = 2" 464 LF 55.00 25,520
Metering 1 LS 10,000.00 10,000
Valves and specialties 1 LS 10,000.00 10,000
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Connections to existing 1 LS 10,000.00 10,000

Central chilling
Chilled water pipework, fittings, 6" 474 LF 200.00 94,800
Valves and specialties 1 LS 25,500.00 25,500
Connections to existing campus loop infra-
structure 1 LS 20,000.00 20,000

Electrical
Replace EMH 2-111 8' x 8' x 8', including grounding 1 EA 15,000.00 15,000
Switchgear, 15 kV

S & C Vista Series 6-way switch 1 EA 127,500.00 127,500
12 x 6 switch vault 1 EA 17,500.00 17,500
12.47kV/277/480 V pad mounted transformer - 
liquid filled 1 EA 47,500.00 47,500

Mains power feeder conduit and cable, (6) 5" 300 LF 325.00 97,500
Extend 15 kV cables

New switch position #2 - SW 572 500 LF 175.00 87,500
New switch position #1 - SW 408 800 LF 175.00 140,000
Connections to existing switches 2 EA 10,000.00 20,000

1,300 LF 150.00 195,000
Inter-connections between HV switchgear 1 LS 50,000.00 50,000

Trade demolition 
Including removal of the following systems

12.47 kV distribution 800 LF 45.00 36,000
Fiber-optic cabling 800 LF 10.00 8,000
Cold water 330 LF 20.00 6,600
Sewer 450 LF 25.00 11,250
Chilled water  140 LF 45.00 6,300

1,199,995

Telecommunications/signals - fiber optic/cabling
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