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FAREWELL KEN

t s with profound
sadness that the
BBRS announces
the death of Its
longtime member
and former chalrman
Kentaro Tsutsumi.
"Ken" was the
consummate
gentleman and a true
e leader in his chosen
field of structural engineering. Even at the
time of his death, Ken remained a stalwart
member of the BBRS, never missing a meeting
and he was also a member of the Engineering
Faculty of Tufte University.

Ken was one of the most pleasant, caring and
humble Individuale you could ever uwish to
meet. He carried an engaging and ever
present smile for all to see and always had a
warm, sincere greeting for everyone he met.
Ken had an Insatiable curiosity about
evergthing and never left the BBRS office
without taking the time to ask about each and
every family memboer of the staff and querying
the staff on everything from fire protectlon
lssues to computer software.

One of Ken's favorite memories was his flight
on the supersonic jet "Concorde" This was as
a result of a personal invitation from the King
of Saudl Arabia who had retained Ken to
perform some consulting work for the kingdom.
Not many people knew, and 1t Ts very Ironic
that, as much as Ken was n awe of Concorde,
he was Instrumental in the design of the spatial
guidance system used by Concorde and by
modern aircraft today.

Ken suffered a stroke from which he did rnot
recover. He passed away on Saturday March
29th, 2003, his daughters Jean and Patricia by
his side.

We will migs you Ken. You are indeed one of a
kind.

BBRS and Staff.

SPECIAL WORD OF THANKS TO SIMPSON
GUMPERTZ AND HEGER

The BBRS uwould like to thank Simpson
Gumpertz and Heger, Consulting Engineers of
Waltham, MA for providing a seminar on March
I, 2003 to over 40 bullding officlals. The
topice were "Hot and Cold Weather
Concreting'. The seminar was given by Matt
Shepherd, PE and was followed by a visit to
&GH's on site concrete testing laboratory.

Bullding Officlals In attendance received 2
hours of continuing education.

Once again the BBRS expresses its slicere
thanke to ©GH for their hospitality and
generosity In providing their time, staff and,
expertise and a speclal thanks to Joseph

Zona, PE and Paul KeIIeH, ~E.

BBRS and DEPARTMENT OF FIRE SERVICES
PROVIDES JOINT TRAINING TO BUILDING
AND FIRE OFFICIALS
On March 13th, 20th and 28th, the BBRS and
DFS Staff provided 4 hours of training on the
use of pyrotechnics and what to look for when
Inspecting assembly bulldings following the
recent West Warwick fire. Over 400 bulldfng

and fire officlale attended the trainings.
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Seminar presenters were John McGrath of 4
star pyrotechnics, Scott McDermott, Jacob
Nunemacher and John Fleck of Department of
Fire Services and Brian Gore, PE, Technical
Director of the Board of Bullding
Regulations and Standards. Tom McGowan of
the State Fire Marshal's Office provided
administrative assistance at the seminar
facilities.
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COMMERCIAL STORE-FRONT WINDOW
REPLACEMENT
(Energy Conservation Requirements of the
State Bullding Code)
by
Tom Riley
Code Development Manager

Many commercial buildinge or portions thereof
have large digplay windouws fronting on main
walkways, streets and/or parking areae. It s not
uncommon, that over time, these large store-
front window need repair or replacing.

This short article addresses how staff to the
BBRS views requirements of the State
Bullding Code relative to store front window
repalr and/or replacement.

In determining Bullding Code requirements for
such repalr/replacement, it's Important to note
that for any bullding structure legally
occupled and/or used for a period of at
least five (B) years, one must begin Code
assessment in Chapter 24 the "existing
bullding" chapter.

The Sections of Chapter 34 of Immediate
interest include Sections: 3404.3 "Neuw
Bullding Systems": 3404.4 "Alterations and
Repairs": and 3401 "Energy Provisions for
Exlsting Bulldinge".

Revieuwing these Sections, staff concludes
that in a multiple store-front window
arrangement where perhaps only one window e
being replaced due to breakage, the building
ouner would be entitled to replace that single
large window with a window of like kind.

If, however, all the store-front windouws are
being replaced and in recognition that
Chapter 24 Is written to encourage Incremental
improvement in bullding performance, staff

concludes that the opportunity to improve
energy coneervation efficiency exlists and
such store-front windows must be upgraded
with winclows which satlsfy the Code for new
Commercial construction per the recquirements
of Section 3407 generally or Table 3407 If
utilized - dlscussions with suppliers of
commercial glazing products indicate that such
an gpproach e readily achievable, noting that
the framing to support such upgraded windows
would aleo need to be replaced to
accommodate multi-layered glazing product

and gasketing.
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THE WEST WARUWICK, RI, NIGHTCLUB FIRE
by
Brian Gore, PE
Technical Director

The fire at the &tation Nightclub In West
Warwick Te yet another defining event In the
history of the country and again underecores
the Importance of bullding codes and the
adherence to these codes. Although the fire
Investigation 1s not yet concluded, certain
undeniable telltale signe were evident from
the videotaped record of the events which
occurred that evening. The following article 1s
not intended, in any way, and should not be
viewued as an analysis or commentary of the
actual fire at the Station Nightclub.

The videotape of the event, houwever,
prompts some cuestions, which perhaps will be
answered following the compietion of the
Investigation:

Why did the material ignite so readily?
Why did the fire spread so quickly?

Why couldn't the bullding's occupants
exit eafely and why were they jammed at
the front door?

What should be done to ensure that a
situation like this doeen't happen again
Why didn't the Inspectors see the
sound Insulation material on the uwalls
during previous Inspections?

Bullding Code life safety requirements derive,
In general, from a bullding's Use and
Occupancg Nightclubs are classified In the
"Assembly” use group, specifically A-2, which Is
typlcally characterized by:
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* High densities of people

* Loud music. ‘ .

« Louw levels. of lighting and/or
distracting lllumination :

* Consumption of alcohol.

These occupancy characteristics have resulted
In multiple life loss in past fires, not only In
the United States, but also many other
developed countries and therefore are
recognized as occupancies requiring
particular attention by the bullding code.

Almost Invariably, similar Incidents In which
multiple deaths occurred reveal similar

patterne - fast growing fires: problems with the .

exit systems and often an absence of automatic
sprinklers. ‘ ~

In order to minimize the poeslbllltg of a fast
growing fire, the State Bullding Code
restricte the types of materials which may be
applied to the walls, cellings and floors, the

so called Interlor finishes of the bullding or

space.

Interior Finlsh Requirements:

The building code regulates the kinds of
materials which are permitted to be placsd on
walle, celllnge and floors In Chapter &.

The building code requires that Interior
finlshes posecss a degree- of resistance to
flame spread across the surface the material

.and places restrictions on the extent that

flame wlll propagate across the surface as
measured. by standard test procedures. The
results yield the, so called, Flame Spread
Rating of the material tested. A second
standardized ‘test measures the degree of
obscuration by smoke when a sample of a

- particular material ls burned. The results of this

test yleld what Is termed the Smoke

Developed Rating of the material.

Theee teste are performed In qualified

Independent laboratories under the test

procedures of ASTM. E 84

Results from these tests allow a comparison of
flame resistance to be made between different
materials which are then categorized Into
three different clasees, ‘

All resulte are compared to RED OAK which [s
assigned a value of 100. A material with a
flame spread of less than 100 [s more flame

reslstant than red oak and materiale over 100

are less flame reslstant.

Material Flame Spread Ratlng |
Treated Northern Pine 20

Untreated Southern 130-120

Pline

Plywood Paneling 120-120

RED OAK 100

Brick o

Carpeting 10 - 200
Gypsum Board 10 - 25

Flame Spread Rating - typlcal construction
- Materiale

Classification. ~ Flame Spread Rating
[ 0-25
I . 20-15
n . 16-200

Flame &pread Classification Based on Flame
Spread Rating

For Assembly spaces the Massachusetts State
Bullding Code recuires that the interior finlsh
materiale meet the following requirements:
*  Exits, exit passagewayge, vertical exite
and exit access corriclors - CLASS |

* All other rooms and gpaces - CLASS ||

A relaxation from classe | to Class |l and Claes |l
to Class Ill 1s permitted when the bulldlng has
an automatic fire eprlnkler sgstem

Use of Foam la tlce :
There has been much speculatlon to olate.
about the materiale allegedly used - at the
Station Nightclub with respect to the
Insulation used on the walls adjacent to the
stage and where the fire Initiated. Tests have
yet to confirm exactly the type of material
used but reports have mentioned the possible
use of foam plastics.

The use of foam plastice s highly restricted
by the Massachusetts State Bullding Code
because of the flammable nature of the
material and the toxic products of combuetlon
assoclated with the material.
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Foam plastice are limited to trim materiale. and
aleo  must comply wuwith the following
requirements: i

*  Minimum Density of 20 pcf

MaxImum Thickness Y2 Inch

MaxImum Width 4 inches

Not more than 10% aggregate wall or
celling area In any one space

Flame spread Index not more than 75

Means of Egress

It le imperative that means of egreee must:
Provide alternative paths oF travel top
a place of safety
Provide: shelter from Flre and products

~.of combustion = . -

- Accommnodate all occupante safely

Provide  a clear, unobstructed, uwell
‘marked. and Tlluminated path to safety
“Eneure that all occupants of the system
are under the control of the occupant
Be arranged 0 that sufficlent time Is
provlded to travel through the system
without undue riek of Injury or accident.

- Faulty meaneof‘ egress Is very often the major

cause of death and Injury In a fire or

emergency sltuation. Locked, blocked or
otheruwlse compromised exlts are often
reported as a contrlbuting factor to loss of
life, especially in Assembly bulldinge due to
the large and concentrated occupant loads
assoclated with this use. This le sometimes
seen as locked doors, or simply restrictions or
obstructions placed In the means of egress
“resulting Tn’ "bettlenecklhg" of occupante
' -Ieadlng to’ panlc and cruehlng

occurred.

“#-Casualties

Date” | = ¢ 'Locatlonj
11-28-42 | Cocoanut Grove S 490
| Boston, MA o
&-5-46 Lagalle t. Hotel ol
12-1-4& Winecoff Hotel, na-
: Atlanta GA :
12-17-83 - | Madrid, Spain &3
11-24-94 " | Fuxin, China : 233
3-19-2¢ | Manilla, Philippines 135
2-20-03 | Station Nightclub 22
West Warwick, RI

nghtclub Fire Deaths attributed to Interior
finlshes/decorations and locked or blocked
exlts -

&NOW - AN ENGINEERS PERSPECTIVE
by Robert Daigle, P.E.
Dalgle Englneers
Methuen, MA

A few years ago, New England was hit by a
series of snow storms one after another. In
fact, It was a record breaking season for snow
accumulation. The reglon ended up with a
number of heavily loaded roofs, along with a
proportional number of concerned building
ouwnere. ~ A weather advisory was broadcast on
TV alerting people to beuwsare of heavy snow
on roofs: that a number of collapees had
As the. snow kept falling, the
number of calls to our office Increased. The
common duestion we were asked was: "ls my
roof Okay?" Obviously, this Was an Impossible

question to answer over the. phone, especiallg'
If the call was from a nei client for whom we

had no ' information or knowledge about thelr
building. At least If ue knew the building In
question, we would have a feel for Ite strength
and - condition. Houever, even knouing the
condition of the bullding, we still did not
know how much snow was on the roof.

ln order to provide the services that the
" callers wefe tedjlssting, our office developed

a method to determine the actual weight' of
snow on a rooF.v We wanted a method that was

eaesy to deal with n the cold, even when It

was dark and windy. The equipment had to be
light and easy to carry because we ‘wually
have to climb a ladder to get on the roof.
We came up with a solution that works very

uwell, and ‘it's nothlng high -tech either. To
‘start We took a couple of tuo fost sections
of etandard 4" diameter aluminum vent pipe.

These " two  sectlons of pipe uwere
interconnected by means of Inserting one
swaged end Into the other. We found it best
to hold the two sections together with duct
tape so they would not fall apart when climbing

& ladder. We procured a scale having a 10

pound capaclty along with a plastic clip

board, to hold the sample from dropping out .

of the sampllng pipe. The dbove equipment
wae found to suffice for weighing snow samples
from the maJorItg of snow ‘packs on open
roofs,

Here's the p' rocedure:
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Shovel a small area near where you would like

to know the snow weight. This will glve you a
flat area to work In. Take the sample plipe
and push It douwn into the snow pack directly
adjacent to where you are standing. Try to
reach away from ang area uhich has been
trampled or where snow was thrown. Once the
plpe hits resistance, ¢ently twlet it to cut Into
the Ice or packed snow base, but be careful
not. to damage the roofing.  Once this step Is

‘complete, without moving the pipe, take a
shovel or the clip board and pull the show
from around the pipe at the front and sicles.
Then, taking the clip board n one hand, push
~the board under the sample plpe to keep the
_snow from falling out Luhen gou . plck It up.
. .Before: hand you want to "zero- out the scale
- with the eample plpe anol clip board on. It.
-That way the weight you read on the.ecale will
be that of the snow sample onlg Next, pick
Up . the sample pipe with the clip board

underneath and place It on the scale. The
weight you read ls what you will uee on the
following chart to determine the roof load
(per square foot) resulting from the snow.

Conversion chart for 4" diameter sample:

Cut .thie chart outand

declsion on houw to proceed can be made. If

gou know the show load Capaltg of the roof,
this will. be easier.  .For :example:If. you know

that your. roof. has a snow load capacity of 25

psf, and you take: sample readings which on

the conversion chart show an- equlvalent show

load of 17 psf, you might declde to postpone

“enow removal pending further. snou
‘accumulation. If you do not kniouw the roof's

capacity, contact your structural engineer. As
you may suspect, the snow load requirements
vary dramatically from- the north to south.
Snow loads can range from O pef (although by

Weight] R&of cods, roofs must be dssigned to -support
of | enow - tape It to the sample minimum live load) to a maximum of over &O
sample Load in plpe for easy reference pef on an unobstructed roof area.
(o) | clo/ri2) in the fleld. It would : 7 N : : 7
o5 3 be best If this uwere Snow drifting le another lesue which requires
: laminated firet to keep much attention.. Bullding Codes require that
Q.5 i it dry. engineers design for this drifting effect where
0.8 2 - roofe abut a higher: bullding or. plece . of
1 12 This  chart merely equlipment such as a large roof top unit.  This
»l'25 |’.45‘ __| -converts the ueight of drifting condition  also. develops -along
15 1| the specimen from the pargpets.  Belleve me when | say that enow
L75 20 . . 12.& square Inches which loadls can. drift to over eighteen feet tall on
2 |-.23 le the cross sectlonal a rooF. I've seen 1t once In Buffalo, New
225 | 25 area of the 4" sample York and once in Watertown, Connecticut. In
2.5 28 pipe, to the 144 square. both situations, 1t was on a low roof oF an
2,75 3 Inches In a square foot. offlce which abutted a high bay storage
3 34 Therefore, a 3.0 pound warehouse. The snow load was calculated to
3.25 37 sample specimen in the weligh upuwardes of 180 psf. Fortunately, the
35 40 | Plpe is the eame as 34 Buffalo bullding had a non-bearing masonry wall
395 |~ 43 psf (pounds per scquare running- below the jolsts perpendicular to the
4 5 foot) of snow weight on span near midspan of the members. This saved
4.25 23 the roof. the roof from qollapse, The roof structure
15 52 did not have provisions for drifting because
275 | 55 Nouw that the actual snow 't was designed prior to the code requirement
5 = weight on the roof  Is . Increasing the design snow load 1n such areas.
knhouwn, a _rational At the UWatertown jJjob, the roof did not
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collapee because, fortunately, 1t was designed
for the Code required snow drift load for
that specific area, which was 120 pef.
Although the 180 psf snow pack exceeded
this load, the factor of safety proved to be
the saving grace. The roof deflected 4"
under the load but did not exceed the
elastic limit of the long span Jolste: therefore,
ohnce the load wae removed, the roof
rebounded to Ite original shape. A word of
caution though - provisions for snow drifting
are not always properly addressed, or may be
missed entirely.
bullding s properly designed.

Another issue that makes this "welgh the snow
routine" a good thing to do Ts that If you find
the snow doesn't have to be removed, you

can:

. Save a tremendous amount of moneg on
a large roof: '
2. Eliminate the potential damage to the
" roofing membrane: and, '

- 3. Eliminate the risk of someone falling off

the roof when they are shoveling enouw,
egpeclally at night.

One uword of caution when measuring & show

‘pack deeper than the 48" length of pipe:

dlways make sure that the specimen you take ls

the full depth of the snow pack. |If It 1s 54"

deep | would recommend getting another
section of plpe to add on to the other two.
Otherulse you would have to take much care
In-measuring the weight in multiple lifts, being
careful not to disturb the different levels.

On roofs that we have Inspected, a number of

weight measurements were taken around the
roof. At each measurement, we also measured

Do not assume that your

the depth of snow for our reference. This
would give us a feel for weight versus depth.
Houwever, this relationship could vary

: elgnlf‘lcantlg from day to day. For example: a

22" depth of pouwdery snow might weigh 15
pef.: however, a rain storm could Increase the
show denelty by a factor of 3. The snouw also

“restricte the flow of snouw. melt and raln ruroff

toward the roof draine.

Horror Stories:
. Helicopter Blow Off Method - One
municipality hired a helicopter to blow
the snow off their roof. This might
work well with the light, powdery type
of enow that uwould blow off. easlly.
What happens though If the roof Is
loaded to Its lImit With snow and then a
helicopter hovers overhead. Could
the douwn blast cauee a collapee?r It's
possible.

2. "Bob Cat" Method - One municipality
decided to lift a small "Bob Cat" type
tractor onto the roof to remove the

V_anow. - They were fortunate that the
machine did not punch through the
deck  as this Is a highly concentrated
load for a roof system. | am sure the
abrasion from the -unit turning and
running back and forth didn't help the
roof warranty either.

3. Wave Method - One common method Is
to uee snow blowers on the roof. One
word of cautlon though, the snouw
blower can become a Gatling gun If the
roof has etone ballast on It. Get ready
to take coverl The technique used by
the unknowing le to start In the center
and keep moving the snow touward the
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edge of the roof. The only problem
with thie is that the snouw depth and
density keeps bullding up on every
pass. Thie could be catastrophic.

Snow Removal Methods:

One Innovative way to clear a large roof Is to
have a crane and dumpster available. The
crane holde the dumpster above the roof for
workers to fill with snow. That way, areas of

roof can be cleared without having to carry
the snow across a large distance. This also
reduces the wear and tear on the roof
memorane.  As you probably suspect, we
recommend against Iowerlng the dumpster onto
the roof. The added weight could cause a
problem.One suggestion we make, when we find
that a roof is over loaded, is how much weight
should be removed. Many times we have seen
an ouwner remove all of the snow when In
actuality all they needed to do was reduce
the loadlng, hot remove It entirely. If 1t Is
determined that 30% of the show must be
removed, we might recommend that 2'-0" wide
lanee be cleared every 9-0" on center.
These lanes would preferably be oriented
paradllel with the roof slope to help facilitate
water migration to the dralne. If the roof hae
lsolated Interior drains, these lanes should
radliate outward from each drain. Our
recommendations could vary dependlng on
actual conditions.

The other method mentioned earlier about
clearing enow from aisles racliating from drains
6 a deslrable method. In all cases plastic
tipped shovels are recommended as well as
minimizing worker loading until an adequate
area ls cleared to compensate for their

added wei ght.

One word of caution: when digging out a roof
which doute a higher sloped roof make sure to
shovel the upper roof first, If the low roof
show is up to the eave of the upper roof.
The drift on the low roof might be holding
back the snow from sliding off of the sloped
roof. This was learned first hand when a low
roof was cleared of a drift only to have the
snow on the sloped roof come crashing down.
Fortunately, there was no damage or Injury from
thie oversight.

There's an old eaying, "If 1t ain't broke, don't
fix 1t In thie case, If you don't have to
8tay Ineide

shovel your roof, don't do It.
where It's warm.

About the author:
Robert K. Daigle, P.E.

Mr. Daigle 1s a structural
endineer and president of
Daigle Englneers Inc., a
consulting firm with &
employees. Daigle
Engineers was founded by
Mr. Daigle in 1979 and has
provided structural
englneerlng services to
facilities throughout the
northeast. A 1971 graduate S
of lLouwell Technologlcal Inetitute, ™r. Daligle le a
past president of the Massachusetts Soclety of
Professional Engineers and has given numerous talks
to many groups of Bullding Inspectors and Officials
In New England. Mr. Daigle Is also an active member
of the Boston Assoclation of Structural Engineers.
Along uwith serving on many other boards, he
recently completed a two years position on the
Designer Selection Board for MassPort/ Logan
Alrport.
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EXISTING BUILDINGS AND FIRE PROTECTION
REQUIREMENTS (CONTINUED)

Thie article s a continuation of the article
from the January 2003 issue In which the
proposed philosophy of fire protection
requiremente In  existing bulldings was
discuseed. The proposed bullding facilitation
Index for new work was ©.92 and the question
wae asked what systems If any should be
Installed?

To answer that question, the Final step s a
cost analgsis which will determine whether work
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k which has facilitated an upgrade to fire
protection systems [s actually required to be
done. This analysis ls consistent with the
BBRS mandate to also consider the possible
cost Impacte of Its regulations.

The committee's view at this point le to
require systems when the facilitation index Is
0.5 or greater and when the system or systeme
installation coste are 0% or iess of the
project costs. In the example suppose the
costs were as follows:

A. Sprinklers 8% of construction coet
B. Fire Alarm 4% of construction cost and
C. Standpipes 5% of construction cost

A+B+C=11% > 0%

But Individually A, B or C are £ 10%, therefore
which system(s) should be Installed?

The code ulll prioritize the required systems
as follows:

A. Sprinklere
B. Fire Alarm/Detection
C. Standpipes

In thie example since A + B = 12% then only
sprinklers would be required. Houwever If A +

B were equal to 10% then both would be
required to be Installed. Although B + C
would be 2% 1t is felt that sprinklers would

provide the better public safety oEtlon,

L

In This lssue of
Codeward:
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