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UNIVERSITY OF SANTA BARBARA WEBB HALL 
Trace Metal Lab Location Analysis Report 

The following report has been prepared by Architects at Shubin + Donaldson, Lab Consultants at Research Facilities 

Design, and Structural Engineers at Nelson Consulting Engineers to evaluate and give recommendation for a new 

Trace Metal Lab in Webb Hall at the University of California Santa Barbara. 

The University has selected two possible locations for the new Trace Metal Lab within Webb Hall.  The first 

location is on the first floor at the intersection of the two major hallways near the Main Entry.  The second location 

is directly above, on the second floor.  Both locations can accommodate the Trace Metal Lab’s functional needs, 

but depending on where the lab is placed, it will impact the building in different ways.  This document will evaluate 

all building impacts and costs associated with both possible “sites” and provide a recommendation as to the better 

suited location. 
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1. EXISTING BUILDING CODE ANALYSIS

Webb Hall was constructed in 1952 and occupied by UCSB in 1954.  While there have been several alteration 
and upgrade projects done in the building over the years, none of the existing drawing records that were 
located contain code analysis or building construction type information.  S+D has prepared the following code 
analysis to determine the building type for this project based on the current CBC. 

The existing building has offices, labs, and a lecture hall.  The offices and labs are Type B Occupancy and the 
lecture hall is Type A Occupancy.   

Webb Hall is two stories high and has an overall height of 28 feet.  The existing building is not sprinklered. 

Gross Building Area per CBC 
Level 1 = 23,053 sf (includes 1602 sf of exterior covered area) 
Level 2 = 13,337 sf 
Total Area = 36,390 sf 
It is assumed that no hazardous materials are stored or used in the building beyond limits listed in Table 
307.1(1) or Table 443.7.3.1. UCSB to confirm. 

Use & Occupancy 
Type B: Business (Educational plus Laboratories (testing and research)) 
Type A-1: Assembly with fixed seats in Lecture Hall.  Assembly net square footage is 1,848 sf. which is 
calculated by multiplying 7sf net for seating area with 168 occupants. This area is equivalent to 8.0% of 
the total Level 1 floor area. 

Heights & Areas 
The Trace Metal Lab project will not require any height modification of the existing building. 
(Sidelines of fume hood exhausts will be examined in Phase 2) 

Obtain maximum allowable area. 

Calculate for Increase for frontage.  Aa = At + (At x If) 
Building perimeter = 1018 ft.  
97% of perimeter faces a public way wider than 20 ft. This 97% faces a public way greater than 30 ft. 
31.5 ft. have public way of 11 ft. (at south end). 

If = (F/P – 0.25) x W/30 
If = (986.5/1018 – 0.25) x 30.35 / 30  If = 0.969 x 1.01  If = 0.98 

W = (L1 x w1 + L2 x w2) / F 
W = 31.5 x 11 + 986.5 x 30) / 986.5   W=346.5 + 29,595 / 986.5   W = 30.35 

A possible 2 hour fire separation exists between the A-1 Auditorium Occupancy and the remaining B 
Occupancy consisting of a 12” concrete wall at the South side of the Auditorium and a 10” concrete wall 
with 4” brick veneer at the West side of the Auditorium.  The existing Door 114 on the South side requires 
a 90 minute fire rating if a label indicating this rating does not already exist.  There is a 48” wide cased 
opening on the short West side of the Vestibule wall.   This opening requires a 90 minute fire rated door 
to be installed, which could be on a hold-open.  

For this 2 hr. fire separation: 
For B, Type VA: Aa = 18,000 + (18,000 x 0.98) = 35,650 sf. 3 stories, 50 ft. high max. allowed – Greater than 
23,053 sf. OK for each story. 
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For B, Type IIIB = Aa = 19,000 + (19,000 x 0.98) = 37,620 sf. 3 stories, 55 ft. high max. allowed - Greater 
than 23,053 sf. OK for each story. 
  
For A-1, Type VA: Aa = 11,500 + (11,500 x 0.98) = 22,770 sf., 2 stories, 50 ft. max. allowed – Greater than 
1848 sf. OK for each story. 
For A-1, Type IIIB: Aa = 8,500 + (8,500 x 0.98) = 16,830 sf., 2 stories, 55 ft. max. allowed - Greater than 
1848 sf. OK for each story. 
 
The height and area analysis of Webb Hall confirms that the existing height, square footages, and uses of 
within the building are within the building code permitted limits. 
  
Construction Types 
VA = 1 hr. rated 
IIIB = 2 hr. rated exterior bearing wall, otherwise no rating.  
The structure appears to consist of concrete pilasters and columns with concrete exterior walls which may 
also be load bearing. 

 
CONCLUSION: 
TYPE VA OR TYPE IIIB CAN BE USED. 
(If 2 hr rated fire separation cannot be obtained, Type IIIA (1 hr. rated) would have to be used.) 

 

The proposed Trace Metal Lab will not change the use within the building nor will the use be intensified.  
Therefore, the only work required outside of the new TML is compliance with Chapter 11B/Accessibility of the 
2013 California Building Code. 
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2. ARCHITECTURAL ANALYSIS

Building Program 

The proposed Trace Metal Lab (TML) will be a new program within the existing building.  The two proposed 

spaces are currently occupied by other functions.  The first floor location is one large space that has been 

separated by tall bookcases to serve as two separate rooms and functions.  The smaller portion of the first 

floor room is accessed from the East - West corridor.  It serves as an office supply room and IT distribution 

closet.  The larger portion of the room is accessed from the exterior adjacent to the rear Loading Dock.  The 

space serves as a storage room for equipment and materials to be used during Field Trips.  If the TML is placed 

on the first floor, the University would need to determine another place on campus for this storage. 

The second floor location is currently used for faculty offices.  All faculty offices within this area would need to 

be relocated.  The existing first floor storage space could be used for the relocated offices, although this space 

is undesirable because of the lack of natural light.  The windows within the TML on the second floor would 

need to be replaced with fixed windows with inoperable panes to maintain the environment and room air 

balance. 

Mechanical Space Allocation 

The Trace Metal Lab has several duct risers required for the exhaust fume hoods.  Several of the fume hood 

exhaust ducts can be combined into one shaft, and the perchloric exhaust must remain in a separate shaft.  

These exhaust air must exit the riser 10’-0” above the existing roof.  If the TML is located on the second floor, 

the fume hood ducts can exit directly through the roof.  If the TML is located on the first floor, a ductwork riser 

shaft must be constructed to travel through the second floor.  This will require additional space allocation on 

the second floor.  The length of ductwork will increase, which will in turn increase cost.  Locating the TML on 

the first floor will be more costly in terms of duct routing. 

There are numerous existing services running under the slab of the Second Floor.  Existing piping for chilled 

water, hot water, gas, sanitary sewer, etc., lower the available height for the lab if located on the first floor.  If 

the lab were to be placed on the first floor, relocation of these lines is required. 

The available clear height within the two potential TML locations varies.  The first floor measures 10’-0” from 

finished floor to underside of lowest beam at the ceiling.  The second floor is slightly lower and measures 9’-5” 

from finished floor to underside of lowest beam at the ceiling.  

Restrooms 

Restroom plumbing fixture counts and accessibility requirements are a concern in both potential locations of 

the Trace Metal Lab.  Fixture counts are determined based upon the use at each floor level.  The Auditorium 

on the first floor increases the number of occupants on the first floor and in turn, increases the number of 

required plumbing fixtures.  The existing conditions within the restrooms do not satisfy the fixture counts 

required by Code at the first floor.  While the existing first floor Men’s restroom meets the required number of 

fixtures, the Women’s restroom requires two additional toilets.  Unless provided otherwise, the additional 

fixtures should be considered by UCSB.  These additional plumbing fixtures are separate from the Trace Metal 

Lab work within the building.  The construction of the Trace Metal Lab alone on either floor does not trigger 

the need for additional plumbing fixtures. 
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There have been some modifications within the first floor restrooms to provide an accessible stall; 

however, work is still required to achieve accessible design compliance.  This work includes the following 

modifications: 

  First Floor Men’s Restroom 

a. Revise toilet partitions to provide 5’-0” turning radius within accessible stall. 

b. Provide grab bars in accessible restroom. 

c. Provide new urinal or relocate existing urinal to 17” A.F.F. 

d. Provide new sink at 34” A.F.F. that allows for 29” A.F.F. knee clearance with insulated sink 

piping. 

e. Patch existing tile as necessary. 

f. Provide new mirror or relocate existing mirror to 34” A.F.F.  

  First Floor Women’s Restroom 

a. Revise toilet partitions to provide 5’-0” turning radius within accessible stall. 

b. Provide grab bars in accessible restroom. 

c. Provide new sink at 34” A.F.F. that allows for 29” A.F.F. knee clearance with insulated sink 

piping. 

d. Patch existing tile as necessary. 

e. Provide new mirror or relocate existing mirror to 34” A.F.F.  

f. Two toilet fixtures would be required to meet Code fixture counts in this restroom. 

Locating the TML on the second floor will require that the restrooms on the second floor meet accessible 

design requirements.  To achieve compliance, the following work must be completed: 

Second Floor Men’s Restroom 

a. Removal of two existing toilet fixtures to provide one larger accessible stall with 5’-0” 

turning radius. 

b. Provide grab bars in accessible restroom. 

c. Provide new urinal or relocate existing urinal to 17” A.F.F. 

d. Provide new sink at 34” A.F.F. that allows for 29” A.F.F. knee clearance with insulated sink 

piping. 

e. Patch existing tile as necessary. 

f. Provide new mirror or relocate existing mirror to 34” A.F.F.  

  Second Floor Women’s Restroom 

a. Removal of two existing toilet fixtures to provide one larger accessible stall with 5’-0” 

turning radius.  Removal of two toilet fixtures will be acceptable with the Code required 

number of fixtures at this floor. 

b. Provide grab bars in accessible restroom. 

c. Provide new sink at 34” A.F.F. that allows for 29” A.F.F. knee clearance with insulated sink 

piping. 

d. Patch existing tile as necessary. 

e. Provide new mirror or relocate existing mirror to 34” A.F.F.  
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IT Infrastructure 

The existing IT and network cabling distribution is within the two proposed locations for the TML.  Access to 

this cabling must be maintained.  Access shall not be from within the Clean Rooms of the TML.  A new opening 

in the existing walls may be required to provide a door from the Corridor to create an IT closet. 

Fire Alarm and Fire Sprinklers 

Webb Hall does not currently have an NFPA 13 sprinkler system. 

The University is investigating the existing Fire Alarm panel to determine if there is additional capacity 

available.  It appears that a current or new fire alarm system may be required for the building based upon 

preliminary discussions with on campus departments.  There is an existing system within Webb Hall, but it 

appears to be inadequate and/or antiquated. 
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3. LAB CONSULTANT ANALYSIS

Overview 

The University is considering one of two spaces for the construction of a new approximately 1,000 square foot 

Trace Metals Clean Laboratory to support geochemistry research for the Department of Earth Science. Both space 

locations considered have been identified in the existing building Webb Hall located on the main University 

campus. Webb Hall is a two level building with a partial basement, Level 1, and Level 2. The building has mixed use 

with offices, wet laboratories, storage, and computer labs. The first location considered is on Level 1 of the 

building off the main lobby at the corner of the L-shape floor plan. The second location considered is on Level 2 at 

a similar location in the floor plan. Level 2 is the top level of the building with an exposed flat roof well and 

perimeter sloped roof attic space above. 

The Trace Metals Clean Laboratory suite will consist of multiple rooms including gowning, multiple analysis lab 

rooms, weighing, prep, and a thermal ionization mass spectrometry (TIMS) room. The TIMS equipment will be 

sensitive to floor vibrations. The University has conducted some preliminary vibrations surveys of the potential 

spaces and determined that they are acceptable with regards to vibrations from the building elevator and adjacent 

foot fall traffic. 

The design team conducted interviews with the Owner and Departmental representatives to gather program 

information and discuss the usage and requirements of the Trace Metals Clean Laboratory. Additionally, a 

thorough walk through was performed of the two floor spaces considered, as well as the roof area above, 

basement, and loading dock areas of the building that contain MEP support spaces. The following is an analysis of 

these spaces along with discussion for suitable construction for the new lab. 

Webb Hall Level 1 

The proposed location for Level 1 is shown in Figure 1. 

Figure 1: Webb Hall Level 1 Proposed Location 
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Webb Hall Level 1 Existing Usage 

The location is off of the building main entry and at the bend of the L-shaped floor plan. The space is 

currently occupied by an office, an IT infrastructure server and switch rack, loading dock receiving storage, 

and department storage of field gear.  

 
 

Level 1 Office Level 1 Field Gear Storage 

Webb Hall Level 1 Construction 

The Level 1 overhead clearance is approximately 10’-0” clear to the underside of the Level 2 structure. 

The Level 2 floor structure consists of a concrete floor slab and concrete beams. The receiving/storage 

area and office has an exposed structure with painted finish. The concrete finish appears to be standard 

finish with pits and voids and has numerous cored holes, cast hangers, and attached hangers. This surface 

finish is not suitable for direct air contact for cleanroom construction but may be able to be worked 

smooth, sealed, and painted with a high performance epoxy coating to make it suitable for direct air 

contact for an air plenum area. The walls appear to be framed with painted plaster or gypsum board 

finish. 

Webb Hall Level 1 HVAC  

The office room has an air supply vent from a central heating and ventilating system which is currently not 

operational, therefore, the room is essentially unconditioned. The receiving/storage area is served by a 

local heating and ventilating ceiling blower unit. All HVAC systems in this area will need to be removed for 

the construction of the new lab. 

Webb Hall Level 1 Plumbing 

The piping mains for the building plumbing services are routed through the receiving/storage overhead 

area. These services include distilled water (actually DI water), hot water, cold water, gas (natural), 

compressed air, and vacuum. There is an extensive infrastructure of industrial drain and vent piping 

through the receiving/storage area. The office has an industrial drain main routing in the overhead and 

has plumbing services stubbed into the room and valved off from the adjacent corridor. 
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Level 1 Receiving/Storage Plumbing Piping Mains Level 1 Receiving/Storage Industrial Waste/Vent Piping 

Level 1 Office Industrial Waste Piping Level 1 Office Plumbing Piping Stubbed Services 

The piping is installed in the 8’-0” to 10”-0” range throughout the area. Most if not all of the piping in this 

area will have to be either elevated or relocated outside of the space to accommodate the construction of 

the lab. The hot water, cold water, and compressed air systems are services that would be used in the 

new lab. There is a potential for the existing pure water system to be used as supply water for local water 

polishers in the new lab. 

Webb Hall Level 1 Electrical 

The branch circuit electrical services for the area are sourced from panelboards located in the Level 1 

corridor. The lighting electrical services were not confirmed, but they are presumed to also be sourced 

from a panelboard located in the corridor. All of the power and lighting electrical services for the area will 

need to be removed for the construction of the new lab. Due to the age of the existing electrical 

panelboards, a new electrical panelboard will need to be installed for the 120/208vac branch power 

circuit loads for the new lab. The existing lighting circuits can likely be repurposed for the new lab. 
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Level 1 Electrical Panelboard in Corridor Level 1 Typical Electrical Panelboard Branch Circuits 

Webb Hall Level 1 Telecomm 

The Level 1 area has an IT infrastructure rack for telecomm services, presumably for the Level 1 areas of 

the building. This rack is free-standing in the storage space. There is substantial telecomm cabling routed 

throughout the space to other areas of the building. The IT rack and wiring will need to be relocated to 

accommodate construction of the new lab. 

Level 1 Storage IT Rack Level 1 Storage IT Cabling 
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Webb Hall Level 2 

The proposed location for Level 2 is shown in Figure 2. 

Figure 2: Webb Hall Level 2 Proposed Location 

Webb Hall Level 2 Existing Usage 

The location is at the bend of the L-shaped floor plan. The space is currently occupied by two separate 

offices, a wet lab, an IT closet, and a small storage room. 

Level 2 Wet Lab Level 2 Office 

Webb Hall Level 2 Construction 

The Level 2 overhead clearance is approximately 9’-4” clear to the underside of the roof structure. The 

roof structure consists of a concrete floor slab and concrete beams. The wet lab area has an exposed 

structure with painted finish. The office areas have a dropped ceiling with tiles. The concrete finish 

appears to be standard finish with pits and voids and has numerous cored holes, cast hangers, and 
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attached hangers. This surface finish is not suitable for direct air contact for cleanroom construction but 

may be able to be worked smooth, sealed, and painted with a high performance epoxy coating to make it 

suitable for direct air contact for an air plenum area. The walls appear to be framed with painted plaster 

or gypsum board finish. 

Webb Hall Level 2 HVAC 

The office and lab rooms have air supply vents supplied from a central heating and ventilating system 

which is currently not operational, therefore, the rooms are essentially unconditioned. The supply vents 

are routed through the roof slab with air distribution ductwork located in the roof attic area above. All 

HVAC systems in this area will need to be removed for the construction of the new lab. 

Webb Hall Level 2 Plumbing 

The plumbing piping services for the wet lab bench appear to be routed up from the floor below through 

the receiving/storage overhead area on Level 1. These services include distilled water (actually DI water), 

hot water, cold water, gas (natural), compressed air, and vacuum. The overhead areas are mostly free of 

piping with the exception of one small system which appears to be zone reheat hydronic piping. The hot 

water, cold water, and compressed air systems are services that would be used in the new lab. There is a 

potential for the existing pure water system to be used as supply water for local water polishers in the 

new lab. 

 
 

Level 2 Lab Overhead Piping Level 2 Overhead Exposed Ceiling Area 

Webb Hall Level 2 Electrical 

The branch circuit electrical services for the area are sourced from panelboards located in the Level 2 

corridor. The lighting electrical services were not confirmed, but they are presumed to also be sourced 

from a panelboard located in the corridor. All of the power and lighting electrical services for the area will 

need to be removed for the construction of the new lab. Due to the age of the existing electrical 

panelboards, a new electrical panelboard will need to be installed for the 120/208vac branch power 

circuit loads for the new lab. The existing lighting circuits can likely be repurposed for the new lab. There 

is a DC power panel along with conduit and wiring located in an office area and storage overhead area. 

The equipment does not appear to be active and this panel along with its associated supply and 

distribution power circuits will need to be removed for the construction of the new lab. 
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Level 2 DC Power Panel Level 2 DC Power Panel Circuits in Storage Overhead 

Webb Hall Level 2 Telecomm 

The Level 2 area has an IT infrastructure rack for telecomm services, presumably for the Level 2 areas of 

the building. This rack is located in a framed closet located in the lab room. Most of the telecomm cabling 

is routed outside of the space to other areas of the building. The IT rack and wiring will need to be 

relocated to accommodate construction of the new lab. 

 
 

Level 2 IT Closet Level 2 Office Telecomm Cabling 

 

COMPARISON OF SPACES: Cleanroom Construction 

Level 1 has 8” of additional floor height clearance to structure. This is valuable clearance for laboratory cleanroom 

construction in an older building with a small 12’-0” floor-to-floor construction. Depending upon the design of the 

supply air ceiling system, this may allow for a higher finished ceiling height for the cleanroom areas. Both levels 

appear to have similar overhead and wall finishes and thus do not have any specific advantages. 

Advantage: Level 1 
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COMPARISON OF SPACES: HVAC 

Both Level 1 and Level 2 locations will require completely new independent HVAC systems including a makeup air-

handling unit, supply air zone distribution, hood exhaust fans, and a perchloric hood exhaust fan/stack. The 

makeup air-handling unit and exhaust fan systems will need to be located on the roof. This makes the Level 2 

location advantageous for the following: 

- Shorter duct runs for supply and exhaust air systems. 

- Ability to locate zone air terminals in roof attic area and keep them outside of the cleanroom overhead 

areas. 

- Ability to utilize above roof and attic space for horizontal ducting of air systems. 

- Leve1 location will require a shaft or multiple shafts through Level 2 for supply and exhaust air systems. 

- Flexibility in locating the perchloric acid hood which requires straight vertical ductwork for duct 
washdown system. 

Although Level 1 does have more overhead clearance, it will likely require more horizontal distribution of supply 

and exhaust air as these systems will likely travel vertically from the roof to Level 1 overhead area then distribute 

horizontally to various hood and room locations. For the Level 2 area, it is likely that the above roof and attic 

spaces may be utilized for horizontal ducting of air systems, thus relieving the demand on above ceiling spaces for 

ducting. 

Advantage: Level 2 

Figure 3: Webb Hall Concept HVAC Diagram 
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Figure 4: Perchloric Acid Hood Exhaust Fan System Diagram 

COMPARISON OF SPACES: Plumbing 

The Level 1 area will require substantial rework and relocation of the existing building plumbing system to free up 

the overhead area. Some of these systems will be difficult to rework such as the gravity industrial drainage. This 

will result in substantial costs for plumbing utility relocations as well as significant shutdown periods for the 

building plumbing systems which will negatively impact the remaining building tenants. The Level 2 area is nearly 

free of existing plumbing systems with overhead areas free of piping. Minor demolition of existing systems will be 

required for the Level 2 location. For the pressurized plumbing piping systems, the Level 2 location can be supplied 

from the Level 1 areas below keeping the plumbing piping systems out of the cleanroom overhead areas. For sink 

and hood drainage, the Level 2 location is advantageous since the Level 1 areas below have exposed ceiling and an 

infrastructure of waste piping; additional drainage piping can be installed with little impact.  

Advantage: Level 2 

COMPARISON OF SPACES: Electrical 

Both the Level 1 and 2 locations will require new electrical power distribution systems. Level 1 is closer to the 

basement electrical distribution room which will likely be the source for regular and emergency power distribution. 

However, the distance difference is minor (12-ft floor height) thereby having minor cost impact. 

Advantage: Neutral 
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COMPARISON OF SPACES: Telecomm 

Both the Level 1 and 2 locations will require the relocation of the IT infrastructure rack that is currently in the area 

where the new lab will be constructed. These IT racks appear to serve their respective floor plan so significant 

effort and cabling will likely be required for both levels. 

Advantage: Neutral 

Summary 

First Floor Location 

With the amount of square footage increased on this floor from when we started it has become the preferred floor 

location for the Trace Metal Lab. It has a higher floor to floor height which will make it easier to provide supply air 

plenums and also has more room for fume hood exhaust ducts to run horizontally to a vertical shaft. The 

drawbacks to placing the Trace Metals Laboratory on this floor is the added cost to move existing building 

infrastructure and the need to create a shaft through the second floor of Webb Hall. 

Second Floor Location 

This floor will not allow all requested program requirements to be fulfilled, specifically the amount and length of 

Vertical Laminar Flow Hoods (VLFH) and Laminar Flow Benches (LFB). It also has a shallower floor to floor height 

which will make it difficult to provide supply air plenums & exhaust ducts while still providing code required 

finished ceiling heights. The decreased ceiling height will make it difficult to provide adequate vertical clearance 

inside the VLFH’s. Also the windows to the exterior on the second floor takes away possible fume hood space if we 

are to keep them.  This floor will not need a shaft taking away usable real estate nor has it added infrastructure 

relocation costs.  
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4. STRUCTURAL ENGINEER ANALYSIS

Webb Hall is a two-story building with a partial mechanical basement and tile roof mansards. Existing structural 

drawings for the building were made available for review.  Sheets S-1 to S-21 dated July 18, 1952 were prepared by 

Donald F. Shugart, Structural Engineer. 

Webb Hall Existing Foundations 

Shallow conventional pad footings and grade beams.  Allowable footing bearing pressure is not specified on the 

drawings.  Improvements for the laboratory do not require strengthening of existing foundations. 

Webb Hall Existing Floor System 

The first and second floors are one-way reinforced concrete slab and beam systems.  Slabs are 5½” thick and span 

up to 16'-0".  Beams have a maximum total depth of 24" (18½” below bottom of slab) and span up to 28'-0".  

Concrete strength and reinforcing grade are not specified on the drawings and shall be determined by the 

Design/Build Contractor. 

Webb Hall Existing Roof System  

The roof is a one-way reinforced concrete slab and beam system.  Slabs are 5” thick and span up to 16'-0".  Beams 

have a maximum total depth of 24" (19” below bottom of slab) and span up to 28'-0".  Concrete strength and 

reinforcing grade are not specified on the drawings and shall be determined by the Design/Build Contractor.  

Sloping tile roof mansards are constructed with wood 2x10 rafters supported on the reinforced concrete roof. 

Webb Hall Existing Columns 

Reinforced concrete.  No modifications are being made to existing columns.  Improvements for the laboratory do 

not require strengthening of existing columns. 

Webb Hall Lateral System 

Reinforced concrete shearwalls, beams, and columns.  No modifications are being made to existing lateral 

elements.  Improvements for the laboratory do not require strengthening of existing lateral systems. 

Webb Hall - Alterations of Existing Structures   

Improvements for the laboratory do not alter the existing lateral system of the structure in a manner that would 

require a seismic upgrade. 

Other Buildings Considered for Location of the Laboratory 

Professor Jackson had the team observe two adjacent buildings for consideration for location of his laboratory.  

Existing structural drawings of these building were not made available. 

- The first building was Building 546, a one-story stucco building presumed to be constructed of wood studs 

and wood roof joists.  The existing structure would not be able to support new rooftop mechanical units 

without significant structural strengthening consisting of structural steel roof beams, tube steel columns, 

and pad footings. 

- The second building was Cloud Lab, a two-story concrete block building with reinforced concrete slabs 



UNIVERSITY OF CALIFORNIA SANTA BARBARA 
WEBB HALL TRACE METAL LAB LOCATION REPORT 18 of 24 

and beams.  The slabs are single spans as compared to the multiple spans for Webb Hall and span greater 

distances than for Webb Hall.  The nature of the slab for Webb Hall have greater ability to resist new loads 

than for this building; more strengthening of this building would likely be required than for Webb Hall. 

- Based on the structural considerations noted above, NCE’s recommendation is that Webb Hall is the 

preferred location for the laboratory. 

Comparison of First Floor vs. Second Floor Laboratory Locations 

The first floor and second floor reinforced concrete slabs and beams are nearly identical in their load carrying 

capacity.  It is anticipated that both the first and second floors will be able to carry the weight of equipment and 

components inside the laboratory in a similar fashion without room-wide strengthening. 

If the laboratory is located on the second floor: 

- Vertical duct penetrations through the roof slab will be accomplished by sawcutting the concrete slabs. 

Wide flange beams located under the roof slab to strengthen the edges of the openings are required. 

If the laboratory is located on the first floor: 

- In addition to the roof slab sawcutting noted above, vertical ducts will be required to pass through the 

second floor space in order to enter the first floor ceiling space.  The second floor slab will require 

sawcutting. 

- Wide flange beams to strengthen the edges of the openings in the roof slab and second floor slab are 

required. 

- Vertical ducts passing through the second floor space will result in a loss of useable square footage of the 

second floor. 

- There are significant existing water, gas, and waste piping in the ceiling of the first floor that would need 

to be rerouted in order for the laboratory to be located on the first floor.  Additional coring and 

investigation of existing steel reinforcing may be required. 

Based on the structural considerations noted above, NCE’s recommendation is that the laboratory be located on 

the second floor. 

Description of Structural Work 

Two exhaust fans and one large air handler will be located on the roof between the vertical walls of the sloping 

mansard roofs.  These three units will be supported by raised steel wide flange platform beams placed under the 

perimeter of the units.  Short pipe columns under the platform beams will be bolted to the roof slab at a height to 

be determined by the Architect, ensuring sufficient clearance for waterproofing, drainage, and reroofing.  The 

existing roof slab does not have sufficient capacity to carry the weight of the new mechanical units; however, the 

roof beams do have sufficient capacity.  Where possible, the short pipe columns will be located directly above 

existing concrete roof beams.  Where the short pipe columns are located on the slab, steel wide flange beams will 

be added under the roof slab that will be epoxy bolted to the sides of existing concrete roof beams.  See plan sheet 

S-2 and details on sheet S-3. 

Roof-top ducts running horizontally will need to penetrate the wood stud walls of the mansards before they 

penetrate vertically through the roof slab.  The ducts will be wider than the space between the wood studs.  New 

wood studs, headers, and sills will need to be added.  See detail 11/S-3. 
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Vertical duct penetrations through the roof slab will be accomplished by sawcutting the concrete slabs. Wide 

flange beams to strengthen the edges of the openings may be required.  If the laboratory is located on the first 

floor, the duct penetrations and wide flange strengthening beams will be required on the second floor also.  See 

plan sheet S-2 and details on sheet S-3. 

Fume hoods will be suspended from the structure above.  Steel wide flange beams will be added under the slab 

above that will be epoxy bolted to the sides of existing concrete beams.  See detail 8/S-3. 

If a new transformer is located in the parking lot, it will require a concrete pad on grade.  See detail 14/S-3. 
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5. CONCLUSION AND RECOMMENDATION

The data and analysis presented within this report provides enough information to recommend a “site” for the 
new Trace Metal Lab within Webb Hall. 

The complete Trace Metal Lab program and equipment as prescribed by the University of California Santa Barbara 
can be accommodated within the space available on the First Floor.  While it is understood this location requires 
existing services and infrastructure is relocated, the benefits from the Lab layout and function is preferable due to 
the greater amount of space available on this floor.  The Second Floor layout is much tighter due to the limited 
space but a smaller Trace Metal Lab can be provided within this area.  The First Floor can accommodate all hoods 
requested by UCSB program and the Second Floor can accommodate 2 less hoods.  

While the Structural Analysis indicates the Second Floor is the optimal location for the Trace Metal Lab, this 
conclusion is based upon scope of structural work required.  While there are additional structural accommodations 
required if the Trace Metal Lab is placed on the First Floor, this amount of work does not outweigh the functional 
benefits the First Floor location provides. 

The cost difference between the First Floor location and the Second Floor location is approximately $350,000 with 
the First Floor being the more expensive option.  If the cost is prohibitive for the University and the lower cost 
option is preferred, it is recommended that the University proceed with the understanding that the Second Floor 
Lab will not be able to provide everything the First Floor layout presents.  A review of the Second Floor Lab 

SUMMARY OF LAB EVALUATION CRITERIA FIRST FLOOR LOCATION SECOND FLOOR LOCATION 

Demolition and Relocation of existing utilities 
scope of work 

CON PRO 

Available square footage within Building PRO CON 

Available height within Building PRO CON 

Structural scope of work CON PRO 

Mechanical scope of work CON PRO 

Available space for Mechanical Installation PRO CON 

Electrical scope of work NEITHER PRO OR CON NEITHER PRO OR CON 

Telecom and Data scope of work NEITHER PRO OR CON NEITHER PRO OR CON 

Accessibility Design Retrofit work NEITHER PRO OR CON NEITHER PRO OR CON 

Lab ability to serve as learning and marketing 
tool for Building Visitors 

PRO CON 

Lab layout accommodates number of fume 
hoods, equipment, and working stations 
requested per UCSB’s program 

PRO CON 

Total Project Cost CON PRO 
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working conditions due to the limited available space shall be reviewed by the University Lab user to determine if 
the smaller Lab will achieve the operational, research objectives, and goals. 
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APPENDIX A: CONCEPTUAL DRAWING PACKAGE 

i. Architectural Drawings indicating Existing Conditions and Accessibility Improvements 

ii. Lab Consultant Drawings for Trace Metal Lab Plan Layouts

iii. Structural Drawings and Details
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