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UNT MP: Volume 2 Building Assessment

BUILDING ASSESSMENT EXECUTIVE SUMMARY 
Willis Library is the central library serving the University of North Texas (UNT) and is located 
at 1506 West Highland Street on the UNT Denton Campus. The building comprises 
175,731 Gross Sq. Ft. of Offices, Meeting Rooms, Archive Rooms, Judge Sarah T. Hughes 
Chambers reading room, Computer Labs, open stack space and study space. Willis 
Library has been in operation since 1970. Considering the age and intensive use that 
Willis Library has experienced over the past forty years, wear and tear along with myriad 
of minor alterations have culminated in a building that is due for comprehensive 
renovations and upgrades to finishes and systems. Additionally, many aspects of the 
Library in its current state are no longer compliant with current Building, Life Safety 
and Accessibility Codes. Lastly, the building is structurally sound but relatively inflexible 
meaning that alterations to the structure are difficult and costly.

Methodology

•	 March	04,	2011	kick	off	meeting	with	UNT	Campus	Facilities.	Meeting	minutes	
 included.
•	 Engaged	a	group	of	consultants	who	specialize	in	various	fields	related	to	the	
 building industry to visit and assess the condition of the building. Consultants  
	 included:	Purdy-McGuire	(	Mechanical/Electrical/Plumbing	Engineers);	Datum		
	 Gojer	Engineers,	Inc.	(Structural);	Aon	Fire	Protection	Engineering	(Code		
 Compliance and Fire Protection) and Cawyer and Associates Consulting  
 (Registered Accessibility Specialist). PSA-Dewberry performed the Architectural  
 assessment.
•	 March	22	and	23	site	visits	to	Willis	Library.
•	 Assessments	based	on	information	gleaned	from	the	electronic	archive	file	as		
 well as field observations. 
•	 PSA-D	and	their	consultants	sought	input	from	key	UNT	staff	that	were	knowledg-
 eable in each of the respective disciplines
•	 UNT	 provided	 PSA-Dewberry	 with	 a	 copy	 of	 an	 electronic	 archive	 file	
 documenting renovations and upgrades that have transpired beginning in  
	 1971.	Refer	to	Attachment	ES.1	for	a	list	of	significant	upgrades	and	renovations.	

Recommendations 

Building General

In	general	 the	building	 is	 in	good	condition	given	 its	age,	 intense	use,	and	 the	 fact	
that few substantial improvements have been made since its original construction. Few 
exterior windows make the exterior imposing and the interior less appealing than it could 
be.	The	floor	to	floor	heights	are	relatively	low	for	the	building’s	use	and	the	size	of	the	
open	spaces.	(Lower	Level	Height	is:	12’-6”,	1st	Floor	Height	is:		14’-6”,	2nd	Floor	Height	
is:	12’-6”,	3rd	Floor	Height	is:	12’-6”,	4th	Floor	Height	is:	12’-9”)

A comprehensive evaluation of foundation drainage problems is recommended to 
determine causes of water intrusion into the Lower Level and crawl space. Once the 

| 
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sources of water intrusion have been determined, repairs or upgrades to the foundation 
drainage	system	will	be	required.	It	should	be	noted	that	the	cooling	towers	are	located	
at grade level (above the Lower Level / Basement) on the west side of the building and 
should be considered a likely source for water intrusion. However, the chillers will be 
removed once the chilled water loop is in place. Work should include improved crawl 
space drainage, add ventilation and remediate any mold that may exist.

At a minimum, all finishes should be replaced due to excessive wear and damage. 
Based on the likelihood that a complete fire sprinkler system will be installed (Refer to 
Fire Protection and Life Safety Assessment attached) the existing ceiling would undergo 
significant amount of disturbance to install the sprinklers, further  justifying complete 
removal	of	the	existing	ceiling	and	replacing	with	new.	Exterior	walls	will	need	additional	
insulation requiring replacement of gypsum board and wall finish. 

A report supplied by UNTS indicates that the Lower Level and Fourth Floors have extensive 
areas	floor	tile	that	contains	hazardous	materials	in	the	tile	or	mastic.	This	is	also	true	to	
a lesser degree on the first, second and third floors. Additionally, drywall texture and 
bedding	compound	for	 the	 interior	partitions	contains	hazardous	materials.	These	will	
need to be abated in the event that any construction is done in these areas to disturb 
the surfaces. 

The 2009 polyurethane roof coating includes a 10 year warranty that will expire in 2019, 
it should be reiterated that the 1993 roof system remains in place underneath and 

Construction History

Summary of significant up-
grades and renovations that 
have been completed at 
UNT’s Willis Library since 1971. 
 
1971 – REMODEL
1973 – STAIR RAILS
1980 – RENOVATIONS
1981– FIRST FLOOR   
 RENOVATION
1981 – ENERGY RETROFIT
1982 – COMPUTER ROOM  
 RENOVATION
1983 – RENOVATIONS
1983 – LAN PHASE III –   
 COMPUTER OUTLETS
1985 – ASBESTOS ABATEMENT
1989 – RELOCATE EXISTING  
 COUNTER
1991 – RENOVATION
1992 – FIRE ALARM (SIMPLEX)
1992 – COMPUTER LAB
1992 – HVAC CONTROLS  
 (JOHNSON CONTROLS)
1993 – MODULAR OFFICE  
 SYSTEMS
1993 – LOWER LEVEL   
 REMODEL
1993 – CARPET REPLACEMENT
1995 – ADDITIONS AND   
 ALTERATIONS
1995 – SARAH T. HUGHES  
 READING ROOM –  
 EXTERIOR WALL
1995 – ROOM 155 – PANELS
1996 – PANEL BOARD   
 ADDITIONS
1997 – PANELBOARD & UPS  
 ADDITIONS
1997 – TOPOGRAPHIC MAPS
2002 – CUSTODIAL CLOSET  
 REMODEL
2007 – GREENSCAPE PUMP  
 SERVICES

Interior	Finish	Conditions

Basement	Water	Intrusion
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its condition could not be fully assessed. An entirely new roof system, starting at the 
concrete roof deck is recommended in 2019.
 
Brick	mortar	 joints	should	be	cleaned	and	all	expansion	joint	sealant	replaced.	 Install	
new sheet metal copings at tops of parapets that completely cap all sides of the brick. 
Stucco insets above windows should be replaced and further investigation of the crack 
in brick at the NW corner should be carried out.

Cost of repairs should take into account the temporary relocation and protection of 
the library’s extensive collection of print archives, rare books, photographs, historical 
documents and preservation of Judge Sarah T. Hughes reading room.

Mechanical/	Electrical	/	Plumbing	(MEP)

Mechanical

The attached Assessment report from Purdy-McGuire provides a general overview of the 
current	condition	of	the	MEP	systems	and	includes	deficiencies	requiring	recommended	
upgrades and/ or replacement. 

The primary mechanical plant was designed using building codes from the late 1960’s. 
As equipment has  been replaced, it has been upgraded but still lacks the efficiency of 
current	equipment.		It	should	be	noted	that	future	expansion	or	remodel	of	the	building	
that increases energy use or occupancy, will trigger the requirement to comply with 
current	 Energy	Codes.	 In	 that	 event	 all	 lighting,	mechanical	 and	 plumbing	 systems	
would likely have to be replaced given the age and inefficiency of the current systems. 
The exception is the existing boilers which are relatively new. The chillers will soon become 
obsolete as a result of the new chilled water loop however other upgrades should be 
considered:

•	 Replace	aged	inefficient	equipment	such	as	AHU’s,	old	pneumatic	actuator,		
	 control	valves,	insulation,	rusted	piping,	and	aged	dust	laden	ductwork.	Insulate	
 the full extent of refrigerant lines between condenser units and CRAC units in  
 server room. Provide means for collecting and discharging condensate from  
 CRAC units to prevent leaking on server room floor. 

•	 Noticeable	humidity	or	“stuffy”	feeling	has	been	cited	by	staff	and	building		
 occupants. Humidity control is crucial particularly in a library and especially  
 critical for the rare books collection. The existing humidifiers should be  
 reconnected in order to introduce humidity at dry times and a new 
 dehumidification system is needed to counter high humidity. Dehumidification  
 can be achieved a couple of different ways such as a 100% outside air unit,  
	 energy	recovery	ventilator	(ERV)	or	a	reheat	coil.		
 
The	existing	mechanical	room	was	originally	sized	for	an	expansion.	This	combined	with	
the fact that the chilled water loop will allow the removal of some equipment means 
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the	current	mechanical	 room	may	be	adequately	 sized	 for	 the	central	plant	 for	 the	
expansion.

Plumbing

Restroom	 plumbing	 fixtures	 appeared	 to	 be	 in	 generally	 good	 condition;	 however,	
many fixtures will require replacement if for no other reason than to satisfy ADA / TAS 
requirements. Additional fixtures will be required to meet the current plumbing codes.  
It	will	be	necessary	to	insulate	the	full	extent	of	 internal	roof	drain	piping	and	replace	
clogged, separated roof drain piping below grade. UNT personnel indicated known 
roof drain piping damage in the loading dock area. Overflow drains or scuppers are 
required per Code and need to be incorporated as none currently exist.

Electrical

Increased	panel	capacity	 is	needed	for	additional	breakers	and	more	importantly	to	
accommodate future expansion. The current 35 KW natural gas generator will not have 
enough capacity to support a Fire Pump. All open J-boxes should be covered and 
crowded J-boxes relieved. Of particular note are the existing  Federal Pacific fused 
disconnects and breakers which should be replaced as soon as possible as these have 
been known to fail.

A raised floor was considered in order to improve the flexibility of electrical and data 
outlets but due to the minimal building floor to floor heights, this may not be an option.

Structural

The	 attached	 Assessment	 report	 from	 Datum-Gojer	 Engineer’s	 provides	 a	 general	
overview of the current condition of the building structure based on what was visible in 
an occupied, finished building. Overall the structure continues to perform satisfactorily 
with	several	minor	deficiencies	requiring	attention.	Examples	 include;	stress	cracks	on	
CMU walls constructed tight to underside of building structure above, guardrails and 
stairs near loading dock not Code compliant and connections missing nuts, surface 
cracking	 of	 concrete	 topping	 observed	 in	 Mechanical	 Rooms,	 cracking	 in	 terrazzo	
in Stair wells, exposed reinforcing where concrete has spalled off. The loading dock 
concrete contains significant cracking and should be replaced along with the ramp 
pavement. At this time, the adjacent sidewalk, concrete steps and railings must be 
brought up to current Code compliance including ADA/ TAS.

Of particular note is that the structure is post tensioned. Post tensioned slabs contain 
reinforcing	steel	strands	that	are	“stretched”	inducing	high	tensile	stress.	Caution	must	
be taken when coring through the concrete slabs so as to avoid cutting through the 
reinforcing steel. New large openings are not feasible without extensive shoring and 
rebuilding. 

Piping Conditions

Electrical	Conditions

Piping Conditions
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Future	 expansion	 capabilities	 were	mentioned	during	 the	March	 04,	 2011	meeting.	
Expanding	horizontally	is	certainly	much	more	feasible	and	less	costly	than	expanding	
upward with additional floor(s). Based on the existing drawings, the current structure 
does not appear to be designed for additional levels.  The roof structure is post-
tensioned concrete so cutting new floor openings would require shoring the roof level 
from	levels	3	and	4	while	existing	post-tensioning	is	de-tensioned,	new	holes	cut,	and	
then re-tensioned.  From an operations standpoint, this may be highly problematic as 
the	shoring	 installation	would	eliminate	 the	use	of	 levels	3	and	4	 for	 library	purposes	
during the construction process.

If	high	density	shelving	is	considered	for	the	future,	 it	might	be	possible	 if	 limited	to	a	
small area at an interior bay.  High density shelving systems can be very heavy and the 
floors are not designed for this magnitude of load.  A more comprehensive structural 
investigation will be required to determine the capabilities.

Life Safety and Fire Protection 

The attached Assessment report from Aon Risk Solutions provides a general overview 
of the current condition of the Life Safety and Fire Protection systems and includes 
deficiencies requiring recommended upgrades and/ or replacement. Refer to the 
attached report for complete detailed assessment and recommendations, a few of 
which are highlighted as follows. These are based on NFPA 2009.

Based on current applicable Codes it is recommended that a complete fire sprinkler 
system be installed. A possible, but less desirable alternative would be to carry out 
thorough review of structure to determine all locations where 2 hour fire resistant 
construction does not exist and modify to attain proper rating.  A new sprinkler system 
should include coverage underneath stairs. A fire pump will need to be installed including 
provisions for a fire pump room, new backflow preventer. Tops of books cannot be within 
18” of ceiling to avoid having to install fire sprinklers on each side of a bookcase. This 
would  require reconfiguring significant amounts of shelving. Care will need to be taken 
when adding a sprinkler system due to the limited floor to floor heights in the building 
and the desire to preserve as much room height as possible. 

Cracked	Concrete	and	Brick	Wall	Expansion	Joint	Sealant
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It	is	recommended	that	an	additional	exit,	from	Lower	Level	Mechanical	room	062,	be	
added to limit common path of travel per Code. Remedy potential life safety concerns 
with deadbolts and surface mounted latches at doors such as central monumental 
stair. Replace confusing egress signage at stairways on exit /entry doors. Reconfigure 
misleading exit signs. Provide proper amount of exterior pathway illumination. 

Combustible, non Code compliant wood construction (wood framed, plywood decked 
storage	mezzanine)	from	Room	064	at	Lower	Level	must	be	removed.	Numerous	doors	
not labeled (rating label) that result in door replacement and possibly the corresponding 
wall if not fire rated.

The	central	stair	 is	open	on	multiple	floors.	It	 is	not	enclosed	with	rated	walls	but	must	
be accessed for exiting nonetheless. Therefore, this stair should not be locked at the 
second floor. 

Handicap Accessibility

Few	“accessibility”	upgrades	have	been	accomplished	over	the	years	since	the	Library	
was occupied. The most significant upgrades appear to have been accomplished 
in 1991 involving the restrooms located in the four stair towers. These upgrades were 
likely based on the requirements of that time, by today’s ADA / TAS requirements the 
Library contains significant accessibility deficiencies. The attached Assessment report 
from Cawyer & Associates Consulting provides a general overview of the current status 
of compliance with ADA / TAS and includes deficiencies requiring upgrades and/ or 
replacement. 

Greatest impacts in terms of cost and construction disturbance will be the reconstruction 
of all restrooms to incorporate compliant plumbing fixtures, restroom accessories and 
required	 clearances	 at	 restroom	doors.	 If	 future	 expansion	 of	 the	 building	 is	 carried	
out, then plumbing fixture count will need to be reassessed based on the new (total) 
square footage and occupancy. Certainly new toilet rooms would be added, however 
a portion of the existing restrooms would be required to increase in fixture count.

Other	significant	areas	that	require	upgrades	include;	accessible	parking	and	accessible	
route(s) to the Library including curb ramps, sidewalks with proper slopes, altering walls 
and doors to achieve proper clearances, replace several drinking fountains, replacing 
door hardware with lever type handles. 

The	 elevator	 cab	 platform	 size	 is	 not	 in	 compliance.	 A	 variance	 request	 can	 be	
submitted with TDLR, but approval is not guaranteed. Much of the cabinetry will have 
to be replaced, or at least revised, in order to achieve proper countertop heights. 
Barriers or some form of physical obstruction will be required underneath stairs in order 
to alleviate headroom height issues and signage should be replaced throughout not 



UNT MP: Volume 2 Building Assessment
Executive Summary

November 2011 | 7

only to satisfy ADA / TAS requirements, but will provide an opportunity to replace the old 
worn out signage with a new uniform signage format throughout the building.

The aisle spacing between many of the book stacks is less than the required 36” clear, 
including	aisle	width	between	a	stack	and	an	adjacent	wall.	It	is	recommended	that	all	
book stacks that currently have less than 36” aisle width be adjusted in order to comply 
with ADA / TAS.

Hazardous	Materials

The	Hazardous	Materials	Report	received	from	UNT	dated	1/2010	indicates	significant	
amounts of floor tile with asbestos containing mastic, interior partitions with asbestos in 
drywall bedding and insulation with asbestos containing insulation.
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UNT MP: Volume 2 Building Assessment

Architectural Field Observation Report 
Prepared by PSA-Dewberry 

 
 
Project: Willis Library at University of North Texas 
 
Date of Site Visit: March 22nd  and 23rd, 2011 
 
Attendees: Lacey Almager  w/ UNT, Michael Luce w/ Purdy-McGuire, Stephen Price w/ Datum Engineers, 
Inc., Raymond Battolora w/ Aon , Fred Cawyer w/ Cawyer & Associates Consulting , Tom Shaw w/ PSA-
Dewberry 
 

INTERIOR 
 
FLOORS 
 
Floor finishes consist of a combination of carpet, VCT, terrazzo and sealed concrete. Carpet and VCT 
make up the majority of flooring throughout. 

• Based on record documents furnished by UNT, an extensive carpet replacement was 
accomplished in 1995 utilizing 18” sq. carpet tiles. Having been in service for 16 years, the 
carpet is showing significant wear, stains, and noticeable contrasts where bookshelves or other 
furnishings have been relocated. Heavy wear and staining is particularly prevalent on the first 
Floor and in Computer Labs. Refer to Figures 01 and 02. 

• The VCT tile varies in type, color and age, although the vast majority is a 12” x 12” gray tile. 
Gray VCT flooring appears to be old enough to warrant suspicion of asbestos in the mastic.  In 
fact the presence of asbestos in the VCT mastic was confirmed by UNT during the March 04, 
2011 meeting. UNT also indicated that VCT extends underneath the carpeted areas. Exposed 
VCT throughout shows heavy wear, gouges, scuffs, etc. Refer to Figure 03  

• Pool of standing water was observed around electrical equipment at Lower Level in Room 079. 
Refer to Figure 04 and 05.  

• Signs of past standing water are evident in several areas around Mechanical Rooms. Refer to 
Figures 06 and 07.  

• Cracks occur in the terrazzo at Stairs and at entry Lobby. It is not known how old the cracks are 
or if further cracking may be expected. As it stands now, the cracks pose only a minor aesthetic 
concern. 

 
WALLS  
 

• The interior partitions consists of painted CMU partitions primarily on the Lower Level, painted 
gypsum wall board partitions, hollow metal partition system including glazing and metal infill 
panels and interior storefront.  

• There are several areas scattered throughout in which the gypsum partitions are scuffed or 
damaged and wall base is coming loose. Refer to Figures 03 and 08. 

• Several wood doors and frames are scratched or paint is peeling. Refer to Figures 09 and 10. 
• Hollow metal doors at Lower Level mechanical / electrical rooms dented, scratched and rusted 

at exterior openings. Refer to Figure 11.  Door hardware is inconsistent in type and finishes due 
to number of alterations that have taken place over the years.  
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• There are numerous cases where door hardware is shows signs of heavy wear, abuse, play in the 
levers and doors that do not latch properly. 

 
CEILINGS 
 

• The predominant ceiling type throughout the building is 2’ x 2’ lay in acoustical ceiling tile. Based 
on record documents furnished by UNT, the Library underwent an extensive ceiling and lighting 
upgrades in 1992. The ceiling shows signs of age and wear. Examples include sagging, which is 
typically attributed to excessive moisture (humidity), cracked / damaged tiles and water stained 
tiles. See Figure 12. 

• Remainder of ceilings consist of painted gypsum board and in one isolated case; a replicated 
plaster coffer ceiling in the Judge Sarah T. Hughes Reading Room. 

• The lay-in ceiling grid finish is peeling off in many locations typically at the perimeter edge grid. 
Refer to Figure 13. 

• Air device grills are dark from apparent accumulation of dust. Refer to Figure 14. 
• Residential type ceiling fans installed in Computer labs due to excessive heat generated from 

computers. 
• Several light fixtures have damaged lenses. See Figures 15 
• There are isolated areas in which the ceiling is in good condition due to recent upgrades, such as 

the “Bragg Room” and adjacent Storage areas on the Fourth Floor. Refer to Figure 16. 
• Apparent friable ACM was observed at the “ceiling” or underside of the concrete in Mechanical 

rooms on the Lower level. Refer to Figure 17 
 
RESTROOMS 
 
Each of the four stair towers also include either a Men’ or Women’s Restrooms and a Janitor’s Closet. 
There are two Men’s and two Women’s Restrooms per floor and the arrangement is the same for each 
level. Based on information provided by UNT, handicap accessibility upgrades were carried out for the 
restrooms in 1991 (date on the drawings).  

• The accessibility modifications carried out in the early 1990’s were based on ADA requirements 
at that time. However, by today’s TAS / ADA standards, several violations were observed and 
are detailed on the accompanying Accessibility assessment. 

• Floor and wall finishes consist of one inch square mosaic tiles. Tile at the walls appeared to be in 
good shape and relatively clean considering the age.  Floor tile grout joints are dark from years 
of accumulated stains and mopping. 

• Entrances into two of the four restrooms on each floor are too narrow and the doors show signs 
of abuse. Refer to Figure 18. 

 
MISCELLANEOUS INTERIOR 
 

• ROOM “064”: At the Lower Level there is a Room labeled 064 that includes a wood framed, 
plywood decked storage mezzanine. Several Code related aspects of the mezzanine are cause 
for concern such as fire rating, structural design/ capacity, guard / hand rail design, clearances at 
entry door and stair landing. Refer to Figures 19 and 20. 

• LIBRARY CLOCK SYSTEM:  UNT personnel indicated that the building clock system needs 
updating, adding that existing power is sufficient, but the clocks need to be changed to a Primex 
system. 

• During the March 04, 2011 meeting, UNT indicated that a crawl space exists under a portion of 
the Lower Level floor (“basement”) adding that the crawl space takes on water, is not ventilated 
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well and some mold has been discovered. The crawl space is considered a “confined entry” 
space. 

• Handrails at all stairs not per Code. 
 

 

EXTERIOR 
 
Brick masonry veneer makes up the vast majority of exterior finish. In addition to brick, there exist 
narrow windows spanning multiple floors and two relatively large glazed areas; one at the arched main 
entrance on the East side and on the opposite side. Several relatively small stucco insets occur within 
each of the narrow windows. Overall the brick appears to be in sound condition though a few 
deficiencies were observed: 
 

• Degraded sealant at brick expansion joints.  Refer to Figures 21 and 22. 
• Stucco segments discolored and breaking up. Refer to Figures 23 and 24. 
• Exterior windows are combination of single glazed solar gray light/ heat reflecting and opaque 

spandrel glass. The window glazing and frames appeared to be in good condition. However they 
are single glazed and therefore not energy efficient.  

• Window caulking needs to be replaced. 
• Large areas on each side of the building where mortar is discolored. Refer to Figure 25. 
• Hollow Metal exit doors have excessively high ledge at the sills – not accessible, surface 

mounted door hold open devices create tripping hazards and many are damaged. Refer to 
Figure 26. 

• Brick is damaged at bottom soldier course at corner, south end of building. Refer to Figure 27.   
• Crack that spans vertically across approximately 20 courses at the building corner near the 

loading dock. Refer to Figure 28. It should be noted that UNT staff commented during the 
March 04, 2011 meeting, that they are aware of storm drainage problems in the loading dock 
area resulting from buried roof drain pipes that became damaged or separated. It is unclear if 
there is any correlation between the crack and potential soil movement. 

• Loading dock pavement is cracked in several areas and much of the top surface has spalled off 
• Steps and guard rails are not Code compliant. Refer to Figure 29. 
• Current foundation drainage improvement work is taking place at the north end of the building  

outside each of two exits doors.  
• Foundation drainage improvements and waterproofing have recently been completed at the 

north end of the building between the stair towers. 
 
ROOF 
 

• Based on information provided by UNT, the original roof was removed down to the concrete 
deck and replaced around 1993. The 1993 roof system consists of 3” polyisocyanurate 
insulation, 1” perlite cover board, 3 ply BUR and capped with 1 ply SBS.   

• In 2009 the aforementioned roof system was coated with a 32 mil (dry) Poly glycol rubber, 
topped with 11 mils (dry) silver Polyurethane coating. The current liquid applied coating 
included a 10 year labor and material warranty.  

• The majority of the roof appears to be in sound condition with uniform smooth finish. 
• There are several areas, typically along edges and adjacent to roof top equipment, where 

distinct “alligator” patterns are visible. It is presumed that the anomalies existed on the top 
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surface of the underlying 1993 roof. Fissures within the pattern are susceptible to cracking after 
several periods of expansion and contraction. Refer to Figure 30.  

• Overflow drains were not installed and are required by current Codes. It was noted that several 
gaps in the parapets occur around each of the four stair towers. It may be that the original 
design intended that these gaps could serve for overflow.  

• One relatively large linear bulge in the roof was observed. In time, bulges such as this can 
expand and contract to the point that cracks will form in the cap surface. Refer to Figure 31. 

• Evidence of past standing water was observed near the duct at the north end of the roof. Refer 
to Figure 32.  

• Roof top access door lacks proper weather sealing and exterior protection from above such as a 
drip shield. Refer to Figure 33. 

• Insufficient guards located at gaps within parapets. Refer to Figure 33  
• Sheet metal coping was added to the tops of the higher brick parapets at each of the four Stair 

towers. However the coping does not completely encapsulate the top two courses of brick, 
leaving one side exposed. Water can infiltrate under the cap and work its way into the brick 
causing cracking. Past attempts at sealing and re pointing the brick can be seen. Refer to Figures 
34 and 35. 

 
 
Attachments:  “Figures”  (photos) below 
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INTERIOR PHOTOS 
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UNT Willis Library Page 2 of 11 April 1, 2011
Rev May 3, 2011

Purdy-McGuire, Inc.

HVAC

Heating and cooling to the majority of the Willis Library spaces is with one of twenty 4-pipe multizone air 
handlers (4 units per floor).  There is one additional constant volume air handling unit in the lower level to 
serve the mechanical space.  The AHUs are original (approximately 40 years old) and while the units and 
coil appear in okay condition there are numerous items that have been replaced and many of the units leak 
air at the access panels.  The recommendation for the air handlers is that they should all be replaced.  

The room sensors have been replaced with DDC controls to control and monitor temperature but the valves 
and actuators are all still pneumatic.  Many of the control valves are in poor condition.  

The chilled and hot water piping insulation is in poor condition with sections of the insulation pealing apart.  
All piping insulation contains asbestos except for small quantities that have been recently replaced.  All 
insulation is color coded for pipe type except for the insulation that has been recently replaced, it is white.  
Much of the piping is covered with insulation but the valves do not have any insulation.  In areas where the 
piping and valves are exposed the piping is showing signs of corrosion.  Pipe insulation is missing on 
sections of the heating water piping at the hot water pump, at the boilers and on a section of piping in the 
chiller room.  

The ductwork appears in acceptable condition on the outside, the ductwork is internally lined and with older 
ductwork there is the possibility that the ductwork liner has deteriorated and/or become dirty and cannot be 
cleaned.  Sections of the ductwork have been removed to add volume dampers; the new ductwork has been 
externally wrapped.  The volume dampers have been installed for connection to a future controls system so 
they are currently not controlled and are currently being used as balancing dampers.  The flexible duct 
connectors are fabric and leak in many locations.   

Humidifiers have been installed in each of the air handling rooms on the fourth level but they all appear 
inoperable and have been disconnected from the air handlers.  

Piping penetrations through the fourth floor are supported with spring isolators; some of the springs are 
twisted either due to not being installed correctly or the building moving.  The twist in the springs could put 
additional stress on the springs.  

The heating water boilers were replaced in 2004 and appear to be good working order.  Each of the two 
boilers has an output capacity of 1,720 MBH.  

The building has three chillers; two primary water cooled chillers and one air cooled chiller for used during 
off peak hours for the rare book collection on the fourth floor.  Chiller #1 is a Trane 255 ton chiller 
manufactured in 1989 and chiller #2 is a Carrier variable speed 250 ton chiller manufactured in 2005.  The 
air cooled chiller is a Trane 90 ton chiller.  The Carrier water cooled chiller appeared in acceptable 
condition.  The Trane water cooled chiller appears in poor condition.  Also there noise complaints from the 
screw compressors on the Trane chiller.  A field erected cooling tower serves the water cooled chillers.  
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All three chillers, the condenser water pump and the cooling tower are scheduled to be removed once the 
campus wide chilled water loop has been installed.

The two chilled water pumps and the one hot water pump appear in acceptable condition, some of the 
pumps have had motors replaced recently.  The condenser water pump appears in poor condition.  The 
motor shows signs of extensive corrosion and rust which could be due to water leaking from nearby 
conduits. 

The main server room has two 9.5 Liebert CRAC units with humidifiers.  The units are top discharge and 
bottom return.  The server room does not have a raised floor and the CRAC units sit on a stand to raise them 
above the floor.  The supply air is ducted to grilles in the ceiling.  The return air is ducted from the ceiling to 
the underside of the CRAC unit with an inline duct booster fan and additional return air is pulled from 
underneath the CRAC unit.  The condensing units are located outside on the south side of the Library.  None 
of the refrigerant lines are insulated.  The humidifiers on the CRAC units appear to be leaking onto the 
Server room floor.  Three additional areas in the Library are served by a 7.5 ton, 6 ton and 4 ton DX split
systems.  

Thermal piping was installed in the original construction for future expansion but was never used since the 
building was not expanded.  

The campus chilled water loop will be brought to the Willis Library and is schedule to be completed in 
approximately 18 months.  Once the chilled water loop is completed all three chillers, the condenser water 
pump and cooling tower are scheduled to be removed.  The controls system is scheduled to be upgraded the 
first quarter of 2012.  The controls upgrade is scheduled to include new DDC valves for the chilled water 
and heating water system and CO2 sensors on the air handlers for outside air control.  

The mechanical systems were designed using the codes required in 1967.  As various systems have been 
replaced they have been upgraded to meet the energy codes at their time of installation.  The chillers, boilers 
and most of the pumps have been replaced but the air handlers have not.  The efficiencies of equipment are 
always improving and any equipment installed now or in the future will be more efficient than equipment 
installed in the past.  

PLUMBING

The Willis Library is served by a 4” domestic water line, a 6” pumped sanitary line and a 6” pumped storm 
line.  The sanitary and storm piping is cast iron.

The restroom plumbing fixtures are wall hung fixtures.  The plumbing fixtures (lavatories, urinals and water 
closets) appeared in good condition overall.  The fixtures appear to meet the requirements of the latest 
version of the International Plumbing Code.  If any fixtures are to be replaced they should meet the 
maximum flow requirements of the latest codes.  The hot water for the restrooms is provided by electric 
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point of use tank water heaters.  The building roof has storm drains although there are no overflow drains or 
scuppers.  The horizontal storm drain piping is insulated but the vertical piping is not.  In at least one 
location the storm piping has been insulated with ductwork type insulation 

A domestic water double check valve is installed in the lower level; the double check valve looks fairly new 
and appears to be in good condition.  The main domestic water piping is steel although the piping from the 
mains to the double check valve is PVC.  All domestic water piping has been painted blue.  

ELECTRICAL

The main electrical service is 4000 amps at 277/480, 3 PH.  The outside pad mounted transformer is rated at 
500 KVA and is scheduled to be replaced when the chillers are removed.  The main electrical switch gear is 
located in the lower level Chiller Room of the Library building.  The switchgear has four sections; one of 
the sections is in front of a column with approximately 30” clearance in front of the switches.  Clearances 
for the other sections of the switchgear appear acceptable.  Typically the general power and lighting 
panelboards are located on each floor of the Library in the air handling rooms.  Most of the panelboards 
throughout the building do not appear to have very many spare breakers and there may not be enough 
capacity for a future expansion.  The building does have a lighting control system with lighting control 
panels in the air handling rooms.  

Each of the mechanical rooms on the lower level have transformers and fused disconnects manufactured by 
Federal Pacific.  In the past Federal Pacific breakers have been known to fail but not trip which could lead 
to a fire.  Typically breakers manufactured by Federal Pacific are recommended to be replaced.  

The Willis Library has a 35 KW natural gas generator that serves life safety items including emergency 
lighting.  The generator will not have enough capacity to add a fire pump if one is needed.  

Inside the lower level Chiller Room there are locations where water is leaking through electrical conduits.  
In one case a floor sink has been installed to capture the water and in another a drain has been added to an 
electrical pull box.  In both cases water continues to drip from the conduit.  The conductors and switchgear 
should be protected in damp or wet areas per NEC (National Electrical Code) Article 310 and 312.  
Currently the building is being water proofed but this may or may not fix the problem. 

Many locations throughout the mechanical rooms have open junction and/or pull boxes mostly for low-
voltage wiring.  In some cases the boxes are so full that the boxes cannot be closed.  Article 314 of the NEC 
requires each junction box to have a cover and also states the maximum number of conductors allowed in a 
junction box.  In many locations the junction boxes appear to have exceeded the allowed number of 
conductors.  

Most of the lighting throughout the Library appears in acceptable condition, T8 fixtures have been installed 
throughout the majority of the building and plans are underway to install occupancy sensors in various 
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locations.  Any area of the building that will be renovated or added on to will required new lighting that 
meets or exceeds the requirements of the IECC; although if less than 50% of the lighting in a renovated 
space will be replaced then the area will be exempt for this requirement.

Conduit was installed in the original construction for future expansion but was never used since the building 
was not expanded.  

Lighting and fountain pumps adjacent to the Library are served from panelboards inside the Library.  
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Photo 1 – Typical Air Handling Unit

Photo 2 – Pipe Insulation

Photo 3 – Missing Pipe Insulation

Photo 4 – AHU Valves

Photo 5 – Typical AHU Control Valve
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Photo 6 – Humidifier for AHUs

Photo 7 – Typical Room Sensor

Photo 8 – Trane Water Cooled Chiller

Photo 9 – Carrier Water Cooled Chiller



26 | November 2011

UNT Willis Library Page 8 of 11 April 1, 2011
Rev May 3, 2011

Purdy-McGuire, Inc.

Photo 10 – Condenser Water Pump

Photo 11 – Chiller & Hot Water Pumps

Photo 12 - Boilers

Photo 13 – CRAC Unit Return Air Ductwork

Photo 14 – CRAC Unit Refrigerant Piping
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Photo 15 – Typical Urinals

Photo 16 – Typical Lavatories 

Photo 17 – Typical Roof Drain

Photo 18 – Typical Water Closet

Photo 19 – Typical Janitor’s Sink
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Photo 20 – Domestic Water Double Check Valve

Photo 21 – Storm Drain w/ Ductwork Insulation 

Photo 22 – Drain For Electrical Pull Box

Photo 23 – Floor Sink Collection Water from 
Leaking Conduits

Photo 24 – Life Safety Generator
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Photo 25 – Main Electrical Switchgear 

Photo 26 – Open Electrical Pull Box

Photo 27 – Federal Pacific Fused Disconnect 
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Aon Fire Protection Engineering Corporation
1701 N. Collins Boulevard, Suite 235  |  Richardson, Texas 75080 
t +1.972.234.1617  | f +1.972.234.2753  |  AonFPE.com 
Texas P.E. Firm Registration No. F-1593 

April 1, 2011  
** 17 pages ** 

** tshaw@dewberry.com ** 

Mr. Thomas A. Shaw 
PSA-Dewberry Inc. 
7557 Rambler Road, Suite 670 
Dallas, TX  75231 
Main Phone: (469) 232-5200 
Direct Phone: (469) 232-5241 
Fax: (469) 232-5201 

Reference: Limited Life Safety Assessment – Willis Library
University of North Texas 
Denton, Texas 
Aon FPE Project No. 1711020-000, Task 1 

Dear Mr. Shaw:

This letter contains a limited life safety assessment for the existing Willis Library located on the 
campus of the University of North Texas in Denton, Texas. 

This work was prepared for PSA-Dewberry Inc. (Client) based on Aon Fire Protection 
Engineering’s (Aon FPE) proposal number 1710356P dated December 14, 2010.  Aon FPE staff 
visited the building on March 22, 2011.  Representatives from Physical Plant and Fire Safety 
Services were not available on that day. 

Introduction
The Willis Library construction plaque indicates the year 1969.  This was likely the year the 
building was opened because design drawings were prepared in 1967.  Photographs of the 
building exterior (view to the northwest and to the northeast, respectively) and the 
commemorative plaque are shown below. 

Under a separate contract with the University of North Texas in 2002, Schirmer Engineering 
Corporation (now Aon FPE) reviewed selected comments issued by the Office of State Fire 
Marshal concerning the Willis Library.  Our responses to the selected comments were provided 
to the University of North Texas in 2002 and a copy of said response has previously been 
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provided to the Client.  Aon FPE assumes that all comments made by the Office of State Fire 
Marshal have been implemented. 

Codes for Original Design
The available drawings from 1967 prepared by Caudill Rowlett Scott were dated October 2, 
1967.  The drawings do not indicate the codes used for design. 

National Codes available in early 1967, presumed to be the approximate starting time for 
design, would have been: 

 1963 NFPA 101 – Building Exits Code.

 1964 Uniform Building Code.

1964 Uniform Building Code would have classified the building as Group B Division 2 (any 
assembly building without a stage and having an occupant load of 300 or more in the building). 

Note that the 1994 edition of NFPA 101 – Life Safety Code, was the first edition of NFPA 101 
formally adopted and enforced by the Office of State Fire Marshal for public universities.  
Subsequent editions of NFPA 101 adopted and enforced included the 1997, 2000, 2003, 2006, 
and 2009 editions. 

Current Code
The current life safety code, 2009 NFPA 101 – Life Safety Code (2009 NFPA 101), has 
chapters devoted exclusively to existing occupancies.  The Willis Library is considered to be a 
Mixed Occupancy consisting of Existing Assembly Occupancy and Existing Business 
Occupancy.

Construction Type
The 1967 drawings did not indicate the building code used or the type of construction. 

The drawings show that the building has reinforced concrete columns, reinforced concrete 
beams, post-tensioned concrete floor plates, and reinforced concrete flat roof.  No crawl space 
is indicated.  No information for concrete cover depth was provided in the drawings except for 
the drilled piers (2 inches). 

Information from Datum Engineers (email to Aon FPE on March 29, 2011) contained the 
following text: 

Based on the drawings, we believe the building structure is most likely normal 
weight concrete with carbonate aggregate.  However, lightweight concrete was 
commonly used during this time period.  The only way to truly confirm, if deemed 
necessary, is have a testing laboratory core the existing slab and then test the 
cores.  If we proceed with cores, the testing laboratory must avoid the existing 
post-tensioned strands during coring operations. 

Drawing S-22 (of 33) – Slab Schedule, undated, indicates slabs range in thickness from 4 
inches to 8 inches.  Using 2009 IBC Table 721.2.2.1 – Minimum Slab Thickness (inches) and 
using either siliceous concrete type or carbonate concrete type results in a minimum required 
slab thickness of 5.0 inches and 4.6 inches respectively to achieve a 2-hour fire-resistance 
rating.  Since there are some portions of the floor slab that are less than 4.6 inches deep, the 
building is classified as having a 1-hour floor deck and therefore classified as Type II(111) per 
2009 NFPA 220.  This correlates to 2009 IBC Type IIA construction. 
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2009 NFPA 101, Chapter 13 – Existing Assembly Occupancies, Table 13.1.6 – Construction 
Type Limitations, regulates existing assembly occupancies based on number of stories, 
presence of complete fire sprinkler system, and occupant load as follows: 

Construction Type Partially Sprinklered (Level LL) Fully Sprinklered 
NFPA Type II(222) If 5 stories above grade plane or 

higher; the total building occupant 
load must be 1,000 or less. 

Up to 4 stories above grade plane; 
no occupant load limitation. 

Not permitted below grade plane 
because there is an unrated vertical 
opening connecting Level LL with 
levels above (Level 1 and Level 2). 

Unlimited number of stories above 
grade plane. 

Unlimited number of stories below 
grade plane. 

NFPA Type II(111) If 3 stories above grade plane or 
higher; the total building occupant 
load must be 1,000 or less. 

Up to 2 stories above grade plane; 
no occupant load limitation. 

Not permitted below grade plane 
because there is an unrated vertical 
opening connecting Level LL with 
levels above (Level 1 and Level 2). 

Not permitted for 5 stories above 
grade plane or higher. 

If 4 stories above grade plane the 
total building occupant load must 
be 1,000 or less. 

Up to 3 stories above grade plane 
with no occupant load limitation. 

Only 1 story below grade plane.  

Issue 1
The building has some portions of floor slab that are potentially considered to have less than 
a 2-hour fire resistance rating, therefore the building must be classified no higher than a 
Type II(111) type of construction per 2009 NFPA 220. 

Based on 2009 NFPA 101, Chapter 13 – Existing Assembly Occupancies, Table 12.1.6 
(summarized above for the Willis Library) a partially sprinklered Type II(111) building does 
not provide compliance. 

There are two basic alternatives to achieve compliance: 

1.  Aon FPE recommends that a complete fire sprinkler system be installed in the 
building to permit the Type II(111) building to be compliant with 2009 NFPA 101, 
Chapter 13 – Existing Assembly Occupancies. 

2.  Upgrade the structural frame and floors where having less than 2-hour fire-
resistance-rated construction to be a least 2-hour fire-resistance-rated construction. 
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Egress System (Exit Capacity)
Exit capacity for each exit feature is presented below.  The four stairway enclosures have eight 
exit discharge doors at Level 1.  These doors were not opened during the site visit because they 
were alarmed.  An approximate clear width of 33 inches is used in the table below to calculate 
exit capacity of these doors.  These 33” values should be compared to the actual clear width 
provided, and, as necessary, exit capacities should be adjusted to reflect such variation. 

Exit Level Entrance Door 
Capacity 
(persons) 

Stairway 
Capacity 
(persons) 

Discharge Door 
Capacity 
(persons) 

Governing 
Exit

Capacity 

(persons) 
Northwest 
Stairway

Roof 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153 

" 4 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

" 3 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

" 2 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

" 1 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

" LL 33.25” / 0.2 = 166 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

Northeast 
Stairway

4 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

" 3 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

" 2 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

" 1 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

" LL 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

Southeast 
Stairway

4 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

" 3 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

" 2 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

" 1 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

" LL 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

   

Southwest 
Stairway

4 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

" 3 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

" 2 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

" 1 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153

" LL 33” / 0.2 = 165 46” / 0.3  = 153 (2 * 33”) / 0.2 = 330 153
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Exit Level Entrance Door 
Capacity 

(persons) 

Stairway 
Capacity 

(persons) 

Discharge Door 
Capacity 

(persons) 

Governing 
Exit

Capacity 
(persons) 

Northwest 
Exterior

Stair

1 NA NA NA NA 

" LL 33” / 0.2 = 165 
(using one non-
fixed door leaf) 

40.75” / 0.3  = 
135

40.75” / 0.2 = 203 135

Northwest 
Back-of-
House 

1 Room 170 / 
Vestibule

34” / 0.2 = 170 
(using one non-
fixed door leaf) 

NA Vestibule / Exterior 
34” / 0.2 = 170 

(using one non-fixed 
door leaf) 

170

Main
Entrance/

Exit

1 Library/Vestibule 
North Door 

34” / 0.2 = 170 

NA Vestibule/Exterior 
North Door 

34” / 0.2 = 170 

170

" 1 Library/Vestibule 
33.75” / 0.2 = 168 

NA Vestibule/Exterior 
33.75” / 0.2 = 168 

168

" 1 Library/Vestibule 
34” / 0.2 = 170 

NA Vestibule/Exterior 
34” / 0.2 = 170 

170

" 1 Library/Vestibule 
34” / 0.2 = 170 

NA Vestibule/Exterior 
34” / 0.2 = 170 

170

" 1 Library/Vestibule 
34” / 0.2 = 170 

NA Vestibule/Exterior 
34” / 0.2 = 170 

170

" 1 Library/Vestibule 
South Door 

34” / 0.2 = 170 

NA Vestibule/Exterior 
South Door 

34” / 0.2 = 170 

170

Grand
Stair

NOT AN EXIT.  DIMENSIONS PROVIDED FOR INFORMATION. 

" 2 66” 73” 66” Not an Exit 

" 1 NA NA NA NA

" LL 66” 73” 66” Not an Exit 

Issue 2
NFPA 101, Chapter 13 – Existing Assembly Occupancies, Section 13.2.3.6 – Main 
Entrance/Exit, Section 13.2.3.6.2 requires that the main entrance/exit be a width that 
accommodates one-half of the total occupant load.   There is not a similar requirement for 
Existing Business Occupancies or for Storage Occupancies. 

Given that there is not fire-resistive separation between assembly areas, business areas, and 
storage area, the total occupant load is the entire occupant load on the floor. 
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Level 3 and Level 4 would not be expected to use the Level 1 main entrance/exit because the 
only exits on these levels are the four stairway enclosures that each have exit discharge directly 
to the exterior. 

The levels that would then be subject to the “main entrance/exit rule” would be as follows: 

 Level 1 entire floor area and all occupancies on Level 1. 

 Combined Level LL and Level 2, entire floor area with all occupancies on these floors, 
due to the converging flow concept.  Occupants on these two floors could reasonably be 
expected to use the Grand Stairway (which is not an exit, but exit access) to egress to 
Level 1 then using the main entrance/exit for exit discharge from the building. 

Confirm that the occupant load for assembly use is less than the exit capacity of the main 
entrance/exit as follows: 

 Level 1 main entrance/exit exit capacity (848 people using 5 door leafs) equals or 
exceeds one half of the total occupant load on Level 1. 

 Level 1 main entrance/exit exit capacity (848 people using 5 door leafs) equals or 
exceeds one half of the total occupant load on Level LL and Level II combined (the 
converging flow condition).  

Egress System (Remoteness)
On Levels B, 2, 3, and 4 there is access to four exit enclosures, one at each corner of the 
building.  The common path is compliant. 

On Level 1, there is egress through the landing of each of the four stairway enclosures in 
addition to other perimeter exits including: 

a.  Main entrance/exit. 

b.  Back-of-House entrance/exit. 

Egress System (Common Path of Travel)

Issue 3
The Level LL main mechanical room 062 contains fuel-fired equipment 
and has approximately 96 feet of travel using diagonal travel on some 
open spaces from a remote point to the room exit door, then there is 
additional travel on the exterior walking surface at Level LL and, finally, 
there is additional exterior stair travel up to grade at Level 1.  Refer to 
the photograph at right. 

2009 NFPA 101, Chapter 13 - Existing Assembly Occupancies, Section 
13.2 – Means of Egress Requirements, refers to Chapter 7 and to 
Chapter 13.  Chapter 13 has no specific requirements for mechanical spaces.  Section 7.12 
– Mechanical Equipment Rooms, Boiler Rooms, and Furnace Rooms, Section 7.12.1 limits 
the common path of travel in rooms with fuel-fired equipment to no more than 50 feet 
(whether the building is fully sprinklered or not). 

A remote exit from the Level LL mechanical room 062 should be installed to limit the 
common path of travel to no more than 50 feet. 
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Issue 4
The Grand Stairway at Level 2 has a deadbolt and a manual latch on the floor side of the 
door.  Refer to the photographs below. 

Though this Grand Stairway is likely not an exit (to be confirmed with prior agreement with 
Office of State Fire Marshal and by an egress diagram to be prepared by others), the locked 
door creates a common path of travel deficiency if an occupant enters the Grand Stairway at 
Level 1 and travels upward and encounters the locked door. 

2009 NFPA 101, Chapter 13 – Existing Assembly Occupancies, Section 13.2.5 – 
Arrangement of Means of Egress, Section 13.2.5.1.2 limits the common path of travel to no 
more than 20 feet. 

Egress System (Exit Discharge)
Exit discharge occurs at Level 1 which is the level of exit discharge for all levels of the building.  
Exit discharge occurs at the following locations: 

 Level 1, main entrance/exit. 

 Level 1, back-of-house area at the northwest area of the building. 

 Level 1, exterior stairway serving Level LL back-of-house spaces and large mechanical 
room.

 Level 1, Northwest Stairway, two separate door leafs. 

 Level 1, Northeast Stairway, two separate door leafs. 

 Level 1, Southeast Stairway, two separate door leafs. 

 Level 1, Southwest Stairway, two separate door leafs. 

Issue 5
Some lights located at the exterior side of 
exit discharge doors were observed to 
not be on at daybreak on March 22, 2011 
at the same time other exterior exit 
discharge lights were on.  An example 
includes the Level 1 northwest back-of-
house exit and its downstream exterior 
steps.  Refer to the photographs at right. 

Exit discharge is required to have normal illumination and emergency illumination along the 
egress path from the building face to the public way. 
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Issue 6
The exterior steps at the northwest corner of the building is a required exit 
feature to enable occupants to egress from the building and to reach the 
public way.  Refer to the photograph at right. 

Observed code issues include: 

a.   No handrails. 

b.  The upper riser is 10 inches and the lower riser varies from 6 to 13 
inches.

c.   No illumination. 

This exterior stair should be made compliant.  

Issue 7
The Northwest Stairway exit discharge can be blocked by a downstream 
door when opened.  Refer to the photograph at right. 

The arrangement of the downstream double doors should be modified so 
that occupants who egress from the Northwest Stairway cannot be 
blocked by said opened doors. 

Fire Alarm System
The fire alarm control panel is located in the Level 1 
administration office area near the main entrance/exit.  
It is a Notifier system.  There is a remote annunciator at 
the Level 1 northwest back-of-house area in the corridor 
outside of the Northwest Stairway enclosure.  Refer to 
the photographs at right. 

There is a firefighter phone located in each of the four 
stairway enclosures at Levels 4, 3, 2, and LL.  

The fire alarm control panel is a Honeywell-Notifier Model 3030 intelligent addressable fire 
alarm system of current technology that is expandable and available from a nationwide network 
of Honeywell Engineered Systems Distributors. 

The Notifier Model 3030 Intelligent Addressable Fire Alarm System has the following capabilities 
and options: 

 Expandable from 1 to 10 isolated Signaling Line Circuits (SLC), Style 4, 6 or 7. 

 Each SLC is capable of up to 159 detectors and 159 modules for a maximum system 
total of 1,590 detectors and 1,590 modules. (3,180 addressable points) 

 Smoke detectors are analog addressable with drift compensation, maintenance 
warnings, sensitivity adjustment, pre-alarm capability and multi-detector sensing 
algorithms.

 Network-capable for up to 200 high-speed nodes including compatible Notifier fire alarm 
panels, Notifier annunciators, Digital Voice Command Centers and the ONYXWorks 
Facilities Monitoring Network systems integration platform.  
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 Voice Evacuation and Fire Fighter Telephone capabilities with the addition of the Digital 
Voice Command (DVC) Audio Command Center and firefighter telephone option 
modules.

 UL-listed Releasing Service capabilities with the addition of the releasing modules and 
related accessories. 

The Notifier Model 3030 Intelligent Addressable Fire Alarm System complies with the following 
UL standards and NFPA 72 Fire Alarm Systems requirements: 

 UL 864 (Fire). 

 Local. 

 Auxiliary. 

 Remote Station. 

 Proprietary. 

 Emergency Voice/Alarm. 

 UL Listed SYZV.S635 Control Units, Releasing Service. 

The fire alarm panel is not currently configured for voice evacuation service but appears to have 
the Digital Voice Command (DVC) Center, paging zone control modules and associated switch 
modules installed for future use during the recent fire alarm system upgrade noted in the 
Meeting Memorandum No. 01 meeting notes dated March 8, 2011. 

Based on the size of this building, existing posted fire alarm plans and installed optional 
modules, the Notifier 3030 Fire Alarm System has room for expansion in size and capabilities 
for any future renovations or additions to this facility, including networking to other campus 
buildings or controlling releasing and other extinguishing systems. 

Aon Fire Protection Engineering suggests that facilities maintenance personnel verify the exact 
model number and serial number of the fire alarm panel and currently installed 
firmware/software version of the fire alarm panel’s site-specific software. This will enable the 
verification of Notifier Technical Bulletin compliance, recommended firmware/software upgrades 
and any possible system recalls. 

The Notifier 3030 fire alarm system exists in two variants: The older model NFS-3030 which is 
the UL 864 8th Edition model and the NFS2-3030 which is listed to the current UL 864 9th Edition 
standard.

Both models of the 3030 system are identical in capabilities but the NFS-3030 model is 
discontinued and the NFS2-3030 is the current production model. Notifier continues to support 
the NFS-3030 variant with replacement and repair parts and most accessories for the two 
variants are compatible with either panel. Control panel modules, displays, power supplies and 
other CPU-related accessories are not compatible between the 8th Edition and 9th Edition 
variants of the two fire alarm panels. A complete compatibility list of accessories and listings is 
available for download from the non-ESD Notifier web site. 
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Fire Standpipe System
It is assumed that a Class III standpipe system with hose valves is located inside the building as 
shown in the following list.  Each hose valve has a 2.5-inch connection with a removable 1.5-
inch reducer fitting.  

 Northwest Stairway enclosure, main landings at Level 5 (roof), Levels 4, 3, 2, 1, and LL. 

 Northeast Stairway enclosure, main landings at Levels 4, 3, 2, 1, and LL. 

 Southeast Stairway enclosure, main landings at Levels 4, 3, 2, 1, and LL. 

 Southwest Stairway enclosure, main landings at Level 4, 3, 2, 1, and LL. 

 Passenger Elevator Lobby, Levels 4, 3, 2, 1, and LL. 

 Library west side, center area at Levels 4, 3, 2, 1, and LL. 

At this time, Aon FPE is unable to determine the details of the standpipe system as there is no 
reference in the historical specifications or in the historical plans.  Assistance from UNT staff is 
needed to ascertain this information. 

If the standpipe system is a manual system, then it should be confirmed that this is acceptable 
by the Denton Fire Department. 

Issue 8
There are two (2) remotely located fire 
department connections (FDC).  One is 
labeled as “AUTO SPKL” and the other 
has no label.  Refer to the photographs 
at right.

1.  Provide a permanent label on the 
FDC that currently has no label in 
accordance with NFPA 13 (2007) Section 8.17.2.4.7.1. 

2.   Identify the FDC (one or both) that provides service to the standpipe system and 
state if it is an automatic wet system or a manual dry system. 

Fire Sprinkler System
Level LL has fire sprinklers and standpipes that supply fire hose connections on upper floors in 
the stairwells.  The fire sprinkler system riser assembly is located in the Boiler Room located in 
the northwest part of the building.  Refer to the photographs below. 
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Meeting Memorandum No. 01 meeting notes dated March 8, 2011 indicated the following: 

 Water pressure is about 35 psi max. 

 A fire pump is anticipated for the renovation project. 

Issue 9
The hydraulic placard at the riser is blank and contains no 
information.  Refer to the photograph at right. 

NFPA 13 requires that the hydraulic placard be completed in 
accordance with NFPA 13 (2007) Section 22.1.3(31). 

The hydraulic placard should be completed by the fire sprinkler 
system’s installing contractor or the current service contractor based upon existing system 
hydraulic calculations and as-built information. 

Issue 10
Each of the four stairway enclosures do not have a fire sprinkler 
under the intermediate landing located between Level LL and 
Level 1.  Refer to the photograph at right for an example. (The 
code issue of storage in the stairway enclosure shown to the right 
is addressed separately elsewhere in this report). 

Proper fire sprinkler coverage should be added at the bottom 
landing of each of the four stairway enclosures in accordance with NFPA 13 (2007) Section 
8.15.3.2.3.

Assuming that the balance of the building will be provided with a wet fire sprinkler system, the 
following should be accomplished by the designer of record early in the design process: 

a.  Evaluate the campus water supply (pressure and flow rate) to be able to design the fire 
pump.

b. Identify a location for the fire pump room.  The most current edition of NFPA 20 – 
Standard for the Installation of Stationary Pumps for Fire Protection is the 2010 edition.  
2010 NFPA 20 Section 4.12 – Equipment Protection provides requirements depending 
on whether the fire pump will be located inside Willis Library or in another building.  

c.  Analyze the water system for the presence of MIC (microbiologically influenced 
corrosion).  If MIC is present then NFPA 13 (2007) Section 23.1.5.1 will require that a 
chemical treatment system be installed. 

d. Develop a strategy for fire sprinkler layout in the storage rack areas to avoid potential 
obstructions.  The tops of books cannot be within 18 inches of the ceiling or else fire 
sprinklers will be required to be placed in each aisle. 

e. A new backflow prevention device for the fire water will be required to be installed due to 
the plan for a new fire pump. 

Other fire suppression systems include: 

 FM-200 clean agent suppression system in the Level LL server room. 

 Halon 1301 clean agent suppression system in the rare book areas; however these 
areas are not identified on the plans or in the specifications provided.   
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Fire Extinguishers
Fire extinguishers were observed as follows: 

 Utility Rooms have 10-pound carbon dioxide 10-B:C fire extinguishers. 

 Offices and public spaces typically have 10-lb ABC type fire extinguishers. 

As the design proceeds, types and locations of fire extinguishers will be required to comply with 
2007 NFPA 10 – Standard for Portable Fire Extinguishers.

ADDITIONAL COMMENTS

A-01 – Elevators
The two passenger elevators each had an inspection certificate with expiration date of March 
15, 2011 when observed on March 22, 2011.

Current elevator inspection certificates should be obtained and displayed for all elevators. 

A-02 – Elevator Machine Room HVAC
The elevator machine room at Level LL that serves the freight elevator 
has an air transfer opening in the common wall between the elevator 
machine room and the telecom room.  Refer to the photograph at right. 

The elevator machine room is required to have a 2-hour fire-resistance 
rating because the elevator shaft spans five levels and is required to 
be 2-hour fire resistance-rated.

The air transfer opening should be eliminated and the wall rating restored to 2-hour fire-
resistance rating, or an alternate method of compliance be implemented.  

A-03 - Combustible Construction
There is wood construction inside the Type II building at 
Level LL, northwest area.  Refer to the photographs at 
right.  There is no Code, original or current, that would 
permit this condition. 

Remove non-compliant combustible construction and 
replace with compliant construction materials.  Refer to 
2009 IBC Section 603 – Combustible Material in Type I and II Construction as a starting point. 
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A-04 - Stairway Enclosure Deficiencies
Stairway enclosures had the following deficiencies and are listed below from top to bottom in 
each stairway. 

Level Deficiency 
 ID 

Description

NORTHWEST STAIRWAY 
4 A-03-01 The two exit signs in the corridor do not attract people to the 

correct door. 
4 A-03-02 There is storage in the stairway. 

3 A-03-03 There is storage in the stairway. 

2 A-03-04 There is storage in the stairway. 

1 A-03-05 There is storage in the stairway. 
1 A-03-06 Door frame b/w corridor and stairway enclosure does not have a 

label.
1 A-03-07 Door b/w corridor and stairway enclosure does not have a label. 

LL A-03-08 1.5-hour door b/w women’s restroom and stairway enclosure does 
not latch. 

LL A-03-09 There is storage in the stairway. 
LL A-03-10 Room has two ID’s (012 and 065). 

NORTHEAST STAIRWAY
4 A-03-11 There is storage in the stairway. 

2 A-03-12 There is storage in the stairway. 

1 A-03-13 There is storage in the stairway. 
1 A-03-14 Door frame b/w floor and stairway enclosure does not have a label. 
1 A-03-15 Door b/w floor and stairway enclosure does not have a label. 

LL A-03-16 There is storage in the stairway. 

SOUTHEAST STAIRWAY
4 A-03-17 There is storage in the stairway. 

2 A-03-18 There is storage in the stairway. 

1 A-03-19 There is storage in the stairway. 
1 A-03-20 The exit sign in the corridor does not attract people to the correct 

door.
1 A-03-21 Door frame b/w floor and stairway enclosure does not have a label. 
1 A-03-22 Door b/w floor and stairway enclosure does not have a label. 

LL A-03-23 There is storage in the stairway. 
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Level Deficiency 
 ID 

Description

SOUTHWEST STAIRWAY
4 A-03-24 Room 407 janitor closet fire door does not close and latch. 
4 A-03-25 There is storage in the stairway. 

3 A-03-26 There is storage in the stairway. 

2 A-03-27 There is storage in the stairway. 

1 A-03-28 There is storage in the stairway. 
1 A-03-29 Door frame b/w corridor and stairway enclosure does not have a 

label.

LL A-03-30 There is storage in the stairway. 

A number of fire door frames, fire doors, and fire door hardware had no label or no obvious 
evidence of a label (such as rivet holes).  There are two options: 

a. Replace the nonlabeled items with labeled items. 

b. Hire Underwriter's Laboratories Field Labeling Service to visit the property and inspect the 
fire door frames, fire doors, and fire door hardware.  Some of these may be able to have 
a UL Field Label applied. 

A-05 - Stairway ID’s
The four stairway enclosures, the Grand Stair, and the northwest exterior stair do not have ID 
signage.

Aon FPE recommends: 

1.  Formal Stairway ID’s be developed and used by all systems including life safety, fire 
alarm, security, etc. 

2.   Stairway identification signs be placed inside each stairway enclosure at each landing as 
required by 2009 NFPA 101, Section 7.2.2.5.4 – Stairway Identification, which requires 
that existing stairways serving five or more stories comply with this section. 

3.  Stairway ID’s are required to be placed on the corridor wall outside of the stairway at 
each floor level in such a location so they are not blocked from view by an opened door. 

A-06 - Stairway Enclosure HVAC
The four stairway enclosures have HVAC grilles served by common 
air handling units that also serve other parts of the building.  Refer to 
the photograph at right for an example. 

2009 NFPA 101, Chapter 13 – Existing Assembly Occupancies, 
Section 13.2 – Means of Egress Requirements, Section 13.2.1 – 
General, refers to Chapter 7. 

Chapter 7 – Means of Egress, Section 7.1 – General, Section 7.1.3 – Separation of Means of 
Egress, Section 7.1.3.2 – Exits, Section 7.1.3.2.1 lists ten specific types of equipment and 
penetrations that can be in stairway enclosures.  Section 7.1.3.2.1 (9) (e) specifically permits: 
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“Water or steam piping necessary for the heating or cooling of the exit 
enclosure.”

2009 NFPA 101 Chapter 34 – General, Section 4.6 – General Requirements, Section 4.6.7 – 
Referenced Publications, states:

“Existing buildings or installations that do not comply with the provisions of the 
standards referenced in this document (see Chapter 2) shall be permitted to be 
continued in service, provided that the lack of conformity with those standards 
does not present a serious hazard to the occupants as determined by the 
authority having jurisdiction.” 

This issue should be discussed with the AHJ. To determine if the existing HVAC system serving 
the four stairway enclosures can remain or will require modification.  .A strategy for compliance 
should be developed. 

A-07 - Landing Guard Missing
The four stairway enclosures have an intermediate landing located 
between Level LL and Level 1 which has a drop off with no guard.  
Refer to the photograph at right of a typical condition. 

Install a guard at the lowest intermediate landing at the open drop off 
in each of the four stairway enclosures. 

A-08 - Deadbolts on Egress Doors
There are deadbolts on the Level 1 main entrance/exit doors and on the Level 1 back-of–house 
exit doors. 

Deadbolts are not permitted on assembly occupancy exit access doors or exit doors. 

A-09 - Penetrations
There are numerous locations of improper penetrations through rated wall assemblies and rated 
floor assemblies.   Refer to the photographs below for examples of a fire sprinkler pipe 
penetration through a stairway fire barrier wall, wires for a speaker and security camera 
penetrating a stairway fire barrier wall, and telecom wiring penetrating a floor fire barrier, 
respectively.

A systematic plan for repair (with inspection) of improper penetrations using UL-listed 
penetration protectives should be implemented. 
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A-10 - Junction Boxes
A number of junction boxes were observed to have missing cover 
plates.  Refer to the photograph at right. 

All junction boxes should have cover plates and be sized for the 
amount of wire in the box. 

A-11 - Exit Signage
A number of exit signs pointed to the wrong door.  Refer to the photograph at 
right as an example near the Northwest Stairway, Level LL. 

Exit signage should be reviewed for the entire building and modified as required. 

A-12  - Grand Stairway
There is a grand stairway that spans Levels LL, 1, and 2.  It has a non-rated glass enclosure 
and non-rated doors at Level LL and at Level 2.  Level 1 is open at one side of the grand 
stairway.  The Level LL double door leafs are on magnetic hold-opens.  Refer to the 
photographs below of Level LL, Level 1, and Level 2, respectively. 

Aon FPE is aware that this stairway was the subject of scrutiny by the Office of State Fire 
Marshal in 2002.

The Client should confirm that this vertical opening, as presently modified with the nonrated 
enclosures at Level LL and Level 2, is acceptable to the Office of State Fire Marshal. 

A-13 - Limited Access Building
There are no exterior windows on Level 2 and Level 3, 
except for at the four stairway enclosures.  Refer to the 
photographs at right. 

2009 NFPA 101 Chapter 11 – Special Structures and 
High-Rise Buildings, Section 11.7 – Underground and 
Limited Access Structures, Section 11.7.3 – Special 
Provisions for Underground and Limited Access Structures, classifies the Willis Library as a 
limited access structure because there are no emergency access openings on at least two sides 
of the building that are spaced no more than 30 feet apart on Level 2 and Level 3.   

2009 NFPA 101 Section 11.7.3.4 requires that limited access structures have a fire sprinkler 
system. 
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A-14 - Confusing Egress Signage
At the Northwest Stairway Level 4 entrance door there is confusing egress signage.  Refer to 
the photographs below. 

Wayfinding signage should be modified to avoid confusion. 

A-15 – Partially Built Utility Shaft
In Room 452 a partially built utility shaft was observed.  Refer to 
the photographs at right. 

Code issues include: 

a.  Combustible construction was used to construct a 2-hour 
fire-resistance-rated utility shaft. 

b.  The wall and access door were not UL-listed assemblies for 2-hour fire-resistance-rated 
construction. 

If this utility shaft is required it should be constructed as per 2009 NFPA 101, Chapter 8 – 
Features of Fire Protection, Section 8.3 – Fire Barriers. 

Summary
A limited life safety assessment of the existing Willis Library was performed and observed non-
compliant conditions reported in this letter. 

If you have any questions please do not hesitate to call me at 972-234-1617. 

Sincerely,

AON FIRE PROTECTION ENGINEERING CORPORATION 

Prepared by:  

Raymond J. Battalora, P.E. 
Project Manager 
Texas License No. 86747 
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