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SUMMARY 

Six cable penetrations installed by-Tech-Sil, Inc. were exposed 

to a 3-hour fire endurance test following the ASTM E-119 time/ 

temperature curve to determine their qualifications for NEL-PIA/ 

MAERP acceptance. The specimens successfully withstood the 

required exposure.
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DESCRIPTION OF THE TEST 

A representative series of penetrations were installed in an 

8 x 10-ft concrete slab 12 inches thick, and exposed for 3-hours on 

a horizontal furnace to an ASTM E-119 standard time /temperature 

curve. At the end of this period, !he slab was lifted into a vertical 

position and given the required hose stream test. All temperatures 

were closely monitored throughout the -test.

The results presented apply only to the specimens tested In 

accordance with NEL-PIA/MEARP fire test standards (including hose 

stream test reqtbirements) using the same penetration seals fire tested 

for three hours and reflect performance in the manner tested. The 

specimens, test procedures, and test results are described in. detail 

in the following paragraphs.  

TEST SPECIMEN 

(a) Construction of floor slab 

A floor section 10 x 8 x 1-ft thi~k of reinforced concrete with 

various sized of openings was constructed, cast inside a welded frame 

built of 12-in, steel channels with 3-in flanges. Number 8 steel re

inforcing bars (1-in, diameter) were located 3-in, from each surface 

as indicated in Figure 1 (represented by dashed lines). One inch 

diameter anchor bolts were installed in the slab at 2-ft centers along 

the center line of the channel frames to tie them into the concrete. The 

design was based upon the anticipated lifting and handling stresses.



Cable tray and pipe supports were attached to the slab by 1/2-in.  

diameter by 6-in, long anchor bolts cast into the slab as shown on 

Figure 1. The slabs were poured on December 2, 1976 and cured 

for one week at about 400*w.  

As shown by Figure 1, the following penetrations were cast into 

the concrete: 

48 in. x 48 in ......... . (cable tray penetration) 

two 6-in, aluminum conduit sleeves ...... (cable penetrations) 

two 10-in. I. D. steel pipe sleeves...... (for pipes with boot seals) 

one 3-in x 36-in. slot .......... (simulated seismic gap) 

The pip sleeves extended 3-in, from each surface in the slab.  

The conduit sleeves were aluminum and mounted flush with both surfaces 

of .the slab.  

(b) Gable penetration supports 

When the concrete had cured, and the forms stripped away, angle 

iron cable tray supports were attached using the cast-in-place anchor 

bolts. The cable trays and pipe penetrations were then welded in place 

to the supports as follows: 

48 x 48-in, penetrations.... .four 18-in, wide open ladder back 
cable trays 

four 18-in. wide solid back cable 
trays 

two 10-in. I. D. sleeve penetrations..., two 6-in, schedule 40 pipes 

Each cable tray extended 12-in, below what would later be the 

exposed surface of the slab during the ire test and 36-in, above the slab
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on the unexposed surface. The cable trays were anchored to angle iron 

supports on both the exposed and unexposed surfaces, but welded in 

place only on the unexposed surface of the slab. Mechanically, It 

represented part of a longer, continuous assembly.  

All pipes extended 18-in, below the exposed surface on both slabs.  

They were capped at both ends to help stabilize furnace temperatures 

and to represent a long continuous pip e run. This also avoided any 

"heat sink" effect from having an open pipe end on the unexposed surface.  

The pipes were welded to supports on the unexposed surface. Unlike 

the cable tray penietration, the pipe penetrations were supported only 

on the unexposed surface, allowing the pipes to deflect. All pipes were 

slightly off center, to simulate typical field -application conditions.  

(c) Cable loadina 

The same cable loading wvas used-for all 8 trays. It consisted of 

5 bundles tied together with standard plastic electrical- cable ties for 

the length of the tray. Each bundle consisted of six 250 MOM, stranded 

conductors, nine 1Z AWO seven conductor cables and si xteen 14 AWG 

two conductor wires. All conductor and cable insulation was PVC plastic.  

The cable was placed in the trays using adjustable stainless steel 

hose clamps mounted approximately 6 to 8 inches from the top end at 

the unexposed surface. A large continuous clamp was placed around 

the ends at the exposed surface side, representing the bunching of longer 

cable runs.



Bundles of cables were also installed through the aluminum 

conduit sleeves. These extended 6-in, from the exposed surface, 

18-in, above the unexposed surface and were clamped to the pipe 

support brackets on the unexposed surface. Each conduit sleeve 

held three 250 MCM stranded conductors, nine 12 AWG seven con- ~ 

ductor cables and six 14 AWG two conductor wires.  

(d) Sealing the penetrations 

The 48 in. x 48in. opening and cable tray assemblies were filled 

using the following materials identified by Tech-Sil, Inc. part numbers.  

#TS-MS-009 Silicone foam 
# TS-MS-00 13 Blanket damming material 
# TS-MS-00 14 Board damming material 
#TS-MS-0016 Loose fiber damming material 
#TS-MS-0025 Damming anchors 

A one-inch danm consisting of parts 0013, 0014, and 0016 was first 

installed flush with the exposed surface of each slab. The board material 

was used to fill large open spaces around the trays, while the blanket 

and fiber materials were used to pack into spaces, trays, and between 

pieces of the board material. It should be noted that the loose fiber 

material varied in thickness from one to two inches in places due to the 

inaccessibility of the cable trays. It might also be noted that, as a 

result of this limited access to the trays, there were some areas with 

less than the minimum of one inch of fiber material providing the dam.  

When all damming material was in place, "L"' shaped anchors were 

* inserted through the dam with one anchor for every 36 square inches
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of material. A 10-inch layer of silicone foam ~vas then formed in place 

over the damming material and between the cables and cable trays.  

Note: All silicone products (i. e. , foams, and elastorners) 
were allowed to cure for 24 hours. 'However, due to 
adverse environmental, conditions during application 
and cure (temperatures ranging from 35*F-60*F, high 
humidity and rain) shrinkage of the silicone foam was 
evidenced in the large cable tray penetration by gaps 
around the interface between the concrete and foam, 
and between foam and cables. The shrinkage varied 
from a minimum of 1/8-in, to as much as 1/4-in.  

The shrinkage existed for the depth of the penetration 
seal.  

Repairs were made as best possible by forcing additional 
foam into the crevices.  

For penetration #2 (Slab #1) insulated 6-in, schedule 40 pipe inside 

a 10-in I. D. sleeve (boot penetration over an- isulated pipe), the 

following materials were used: 

#TS-MS-O001 Silicone adhesive 
#TS-MS-0016 Loose fiber material 
#TS-MS-0024 Silicone sponige rubber 
#TS-MS-0032 Insulation cover 
#TS-MS-0037 Boot material 
#TS-MS-0027 Insulation cement 
1/2-in, thick magnesia pipe insulation 

First, magnesia pipe insulation was installed on pipe. The portion 

that passed through the sleeve was removed, made 1/2-in, shorter and 

replaced using #0027 insulation cement. A 1/4-in, gasket of #0024 

*silicone sponge rubber was placed in each gap left from shortening the 

*insulation. Next, #0032 insulation covers were mounted and clamped 

over the replaced insulation. A piece of the pipe insulation was removed 

n ear the expo-sed end of the pipe and a. "boot" seal was then attached to



the pipe and sleeve. The lower boot was completed cementing the pipe 

insulation back into place adjacent to the boot seal. Next, a 10-in.  

thick fire barrier consisting of #0016 was stuffed into the sleeve 

approximately centered in the floor- slab. The seal was completed by 

the addition of another boot seal on the unexposed surface.  

A similar approach was used on penetration #3 (Slab #1) 6-in.  

schedule 40 pipe inside a 10-in. I. D. sleeve ("boot"-type penetration seal).  

The materials used- for this penetration seal were as follows: 

#TS-MS-00l Silicone adhesive 
#TS-MS-0006 Silicone gel 
#TS-MB-00l3 Blanket damming material.  
#TS-MS-0016 Loose fiber damming material 
#TS-MS-00Z9 Boot material 

A one-inch thick piece of the board damming material was cut to 

fit in the annular space between the 10-in, sleeve and 6-in, pipe. This 

was put in place 3 -in, inside the exposed end of the sleeve so that it 

was even with the concrete surface. Loose fiber material was stuffed 

into spaces between the board and pipes. Damming anchors were inserted 

through the board. An 8-in, thick layer of silicone foam wAs then injected 

into the annular space above the dam.  

For the remaining two pipe penetrations (#4 and #5-Slab #1), 6-in.  

conduits. sleeves the material's used to seal were as follows: 

#TS-MS-0007 Silicone elastomer 
#TS-MS-0009 Silicone foam 
#TS-MS-00l0 Loose fiber damming material
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The loose fiber damming material was used to form a one-inch 

thick layer at the exposed surface of the slab. The fibers were packed 

around the cable bundle and between cables within the bundle. Penetration 

#4 was then filled with 7-in, of silicone foam and penetration #5 was 

filled with 5-in, of silicone elastomer.  

At penetration #6 (Slab #1), the 3-in. x 36-in, simulated seismic 

gap, the materials used to seal this penetration'were as follows: 

#TS-MS-OO0l Silicone adhesive 
# TS-MS-0039 Premolded silicone foam 

The foam was molded in sections 4 in x 4 in x 18 in. long. The 

sections were compressed to a 3-in, width and two pieces were inserted 

into the slot at both the exposed and unexposed surfaces of the slab. A 

silicone adhesive was applied to the adjoining ends of the foa m. Each 

foam piece was. 4-in, deep and they were installed flush with the concr't e 

surface leaving an-unfilled space approximately 4*-in, deep at the center 

of the slab.  

In sealing these six penetrations, all necessary Quality Assurance 

steps were carried out according to Tech-Sil-, Inc. Quality Assurance 

manual, Section #VIII; "Test Control"t.
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TEST FACILITY 

The floor penetration seal fire resistance tests were conducted 

usi ng a horizontal furnace with an open area 9 ft x 6 ft. Flue gas 

openings were provided on one end. Six Maxon self aspirating burners 

were mounted in the sides and end. Eight furnace temperature 

thermocouples were located 1-1/2 ft inside each side wall at 2-ft 

centers with the first pair of thermocouples 1-1/2 ft-from the flue end 

of the furnace. These thermocouples and six unexposed thermocouples 

were connected to a multipoint temperature recorder with a range of 

0-2, 000*F, chaft speed of one inch per minute and a print rate of 20 

points per minute. Gas flow to th e burners was controlled manually as 

indicated by the average of the furnace temperature thermocouple.  

readings which were monitored at five minute intervals.  

Since'the tests were conducted out of doors, wind screens were 

erected around the furnace to meet A STM E- 119 standards. They 

were adequate to prevent excessive air currents over the unexposed 

surface of the test slabs. The smoke generated during the -fire test 

moved upward in straight vertical columns until they reached the top 

of the wind screens, then gradually drifted away. Wind conditions 

during the tests were calm. The ambient air temperature at the 

unexposed surface of the slabs was approximately 50*F to 60*F.  

TEST PROCEDURES 

The prepared floor penetration slab with fire stop materials in

rJ
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place was placed in position on top of the furnace.. The temperature 

multipoint recorder was turned on, natural gas was led to the burners 

and ignited. The unexposed surface was continually observed for 

penetration by flame or hot gases and its temperature monitored on 

the multipoint recorder. At the completion of the 3-hour firc endurarice 

test period, the fuel gas was shut off and, as quickly as possible, the 

floor panel was lifted from the furnace and into a vertical position. A 

hose stream from a 2-1/2 inch National Standard Playpipe with 1-1/8 

inch tip and 30 psi nozzle pressure was then directed at the floor 

penetration Ifire .stops from a distance of 20 feet. The -required hose 

stream application time for a 9 x 6 ft exposed area was 82 seconds.  

The time /temperature record of the test is'shown in figure 2.  

TEST RESULTS 

Slab #1 

All penetration seals remained intact during the three-hour fire 

test and subsequent hose stream test. Each is commented upon 

separately below.  

(a) Penetration #1 (8 cable trays 48 in. x 48in. penetration 

After the hose stream test, this penetration* was observed to have 

all of the damming material in place with the exception of one 18-in.  

x 6-in, piece which became partially dislodged as a result of the hose 

stream test. The silicone foam had ablated leaving only 2 inches of 

resilient foam in the top center half of the penetration seal. Ablation
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of the silicone foam was also observed on the unexposed surface around 

the cables. The ablation ranged from approximately 1 to 2 inches deep 

on the unexposed surface of the seal. During the fire test, no flame 

through or ignition of the cable jacketing was observed although during 

the second half of the test heavy smoke was evolved as a result- of the, 

cable jacketing being heated by conduction through the copper cables.  

A large percentage of the PVC cable jacketing swell-ed away from the 

cables for 4 to 6 inches above the unexposed surface of the penetration 

seal as a result of this heating. Temperatures of 330F on the unexp osed 

side were observed for 8 minutes before the conclusion of the test anid 

smoldering of the cable insulation continued for several hours after the 

completion of the test. There was a brief ignition of the cable insulation 

during the time that the slab was being lifted from the furnace and moved 

to the hose stream test area. A light breeze was blowing at the time.  

(b) Penetration #2 "boot" type seal on an insulated pipe: 

The "boot" material on the exposed side was burned away and 2 to3 

in. of the loose fiber damming material had fallen out during the test.  

The boot and the fire barrier were unaffected on the unexposed side.  

(c) Penetration #3 "boot" type seal: 

The "boot" material on the exposed side was burned away, but the 

loose fiber damming material inside the boot remained in place around 

the pipe and in the sleeve. As with Penetration #Z, the unexposed "boot" 

and fire barrier wvere unaffected by the fire and had successfully passed 

C_
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the hose stream test.  

(d) Penetration #4 and #5 Electrical Conduits (Sleeves): 

The electrical insulation on Penetration #5 ignited on the unexposed 

surface of the slab 2-hours and 23-minutes into the test. This was 

quickly extinguished with C0 2 , but again ignited at 2-hours and 40

minutes. Ignition was attributed to the heat from the furnace being 

conducted through the cables and possibly cables lying adjacent to the 

conduit (sleeve) may have been heated by the aluminum conduit. It 

should be noted that ignition was not a result of a flame through, but 

merely a resuhfof heat conduction. All damming material remained 

in place during the fire and hose stream tests with minimal ablation of 

* the silicone product observed.  

(e) Pre-Molded Silicone Foam Strip (simulated seismic gap- seal): 

The premolded strip on the exposed surface had completely burned 

(ablated) away. However, the strip on the unexposed surface remained 

in place. The temperature on the unexposed surface was recorded 

to be 330*F during the last 10-minutes of the test which was the highest 

temperature recorded on the unexposed surface. The premolded strip 

on the unexposed surface remained resilient and under positive pressure 

after the hose stream test.  

In summary, all penetration seals served their initial purpose o f 

preventing ire and smoke from propagati ng through the penetration.  

Also, all seals successfully passed the hose stream test after being
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exposed to the ASTM E-119 time /temperature curve for three hours.  

Color slides were taken during preparation, fire tests, hose 

stream tests, and post test observations and were submitted with 

this report.
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IrMERICAN 
NUCLEAR 

INJSURERS
MAERP TS-TP-0004

MUTUAL ATOMIC ENERGY REINSURANCE P0o' 

ACCEPTANCE OF TESTING 
(for insurance, purposes) 

CABLE AND PIPE PENETRATION FIRE STOP SYSTEM
The following fire stop supplier or installer has successfully completed the "ANI/MAERP Standard Method of Fire Tests of Cable and Pipe Penetration Fire Stops".
FIRE STOP SUPPLIER OR INSTALLER: 
TECH-SIL, INC.  
HOUSTON, TEXAS

TESTING ORGAN IZAT ION: 
SOUTHIIEST RESEARCH INSTITUTE

12/22/76 & 4/29/77 HO UR RATI NG: 
GENERAL DATA-

TEST DATE:

Max.-Penetration Size 

Accepted for Floor 

Accepted for Wall 

* Material 

Fire Stop Thickness 

Form Material

CABLE PENETRATIONS 

48 x 48

PIPE PENETRATIONS 

10" Hpie Sleeve

Yes IYes*
Yes 

TS-MiS-0oo9 Silicone Foarn(Dow 
Corning RTV Silicone Foam, 
No. 3-6548) 

Density: 15-22 lbs.fcu. ft.  
Trays: -rangement 
(10" foam - P" damming) 

Conduit: 10" foam - no damminc 
or 9". Arrangement 
(8" foam - P" darnminq)

Yes 
lnsulatef pie d bottype pipe seals fusing silicone adhesives, 
los ibres, Silicone sponge 

rubber, covers, boots. and 
tilicon~ gel i~~r 

(Density 150 £250 lbs/clj. ft.  

Lead Foam Thickness: 12" minimum

TS.-tS-00o13, Blanket Damming: 'TS-MS-0o0149 Board Dammning; -SM-06*os Fibe Dam ,r .8 uam
I Anchors P4U45 amn 

SCIAL LI 4IT1ATI I nS,.  
Tray Types: mpen Ladder - Solid Bottom Cable Construction: 'No Limitations ~ abe a fl .5QTray , Codu Max. Conduit Sleeve Size: 6" Aluminum (Note: % Loading Total Cross-sectional area of cabl e/Cross..sectional area of tray/conduit) 

Complete details of proposed fire stop installations are to be submitted to American Nuclear Insurers or Mutual Atomic Energy Reinsurance Pool Prior to actual installation.  Acceptance of the testing is only for insurance coverage related to fire protection of the property and is based on information Provided.  
S is form i .s valid 14'or two(2) years from the date issued unless withdrawn pr ior thereto.,

Rev. 4/81 January 10, 1984 
DeCIssued

t''.John.( .Cd rn ey
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TECHNICAL OPERATIONS

FIELD OPERATIONS

DATE

DATE

DATE 

DATE

QUALITY ASSURANCE 

PRES IDENT 

WITNESSED0 BY

TEST REPORT Ts-Tp-0004 

TS-0178

TECII-SIL, INC.



LUster A. Eggleston, P.E.  
Consultant 

Fire Protection Research 230 Montpelier Drive 
Fire Protection Engineering San Antonio, Texas 78228 
Hazards Evaluation (512)734-0698 

CERTIFICATION 

To Whom It May Concern: 

During the month of -December, 1976, and particularly on the 
20th, 21st, and 22nd, I observed the preparation for and testing of 
Tech-Sil penetration seals by Southwest Research Institute for NEL
PIA/MAERP qualification, following the basic ASTM E-119 3-hour 
time /temperature curve and procedures.  

The test piocedures complied in every respect with those required 
by NEL-PIA/MAERP, the seals passed without question, and it is my, 
professional opinion that they qualified for acceptance and use.  

Lester A. Eggleston.  

LAE:sv 

SEAL 

.Z 
.t -. ~ %



FIRE & HOSE STREAM TEST #TS-TP-0018

OF A SILICONE ELASTOMER 
SEAL IN AN ELECTRICAL PENETRATION 

Conducted by TECH-SIL, Inc.  
August 21, 1979 at Portland 
Cement Association

'; Gregory J. Jarosz'BY



conludoon 
* Icbotacucta 

a DivisionI of the PORTLAND CEMENT ASSOCIATION 

September 18, 1979

Mr. Gregory J. Jarosz 
Tech-Sil, Inc.  
2649 Greenleaf Avenue 
Elk Grove Village, Illinois

5420 Old Orchard Road, Skokie. Illinois 60077 9 Area Code 312/966-6200

60007

Dear'Mr. Jarosz: 

I have reviewed Tech-Sil, Inc., Test Report No'.  
TS-TP-0018 entitled, "Fire and Hose-Stream Test of a 
Silicone Elastomer Seal in an Electrical Penetration." 

The' fire and hose-stream test referred to in this report 
was conducted at the Portland Cement Association's fire 
test facility on August 21, 1979.  

The report describes accurately details of specimen fabri.
cation, test procedures and observations during the test as 
well as test results.  

Sincerely yours, 

Directo 

Fire Research Department 

Melvin S. Abrams 

rk 

CR-4442

Copy to
W. G. Corley 
Central File

TECH.SIL, INC.  

DISTRIBUTION 

In R. NOBLE 
9?--. PALLUCCI 
L- G. JAROSZ' 

~-.HANSEN 
c JOGSiTE

ORIGINAL TO 
DOCUMENT CONTROL.



4 0,seon of UW PORTLANO CEMENT ASSOCIATION 

542 Old Orchard Road. Skokie. Illin ois 60077 *Phone 312/966-6200 

February 23t 1981 

Mr. G. J. Jarosz 
Wech-Sil, Inc.  
1800 Elmhurst Road 
Elkc Grove Village, Illinois 60007 

Dear Mr. Jarosz:

I have reviewed Test Report Nos. TS-TP-0018, TS-TP-0024, 
TS-TP-0043, TS-TP-0048-C, TS-TP-0055-B, and TS-TP-0063.  
3: have also reviewed forms TS-QA-5A attached to each of 
these reports.' 

The TS-QA-5A farms show that the silicone e .lastomer 
materials identified in the reports as TS-MS-0045, and 
TS-MS-004 5-B are the-same since they contain the same 
percentage of materials used to make up the silicone..  
elastomer., 

The percentages Are elastomer, 68%, silica flour,,30%, 
and accelerator, 2%.  

Sincerely yours, 

Director 

Fire Research Department 

Melvin S. Abramns 

rh 

COPY to
W. G. Corley 
Central Files

CR-4 732-4324
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NUCLEARINSURERS

TS-TP-0018 & 0008A 
TS-TP-0061MAERP_

MUTUAL ATOMIC ENERGY REINSURANCE POO[

ACCEPTANCE OF TESTING 
(for insurance purposes) 

CABLE AND PIPE PENETRATION FIRE STOP SYSTEM 

The following fire stop supplier or installer has s uccessfully completed the 
"ANI/MAERP Standard Method of Fire Tests of Cable and Pipe Penetration Fire Stops".

FIRE STOP SUPPLIER OR INSTALLER: 
TECH-SIL, INC.  
HOUSTON, TEXAS

TESTING ORGANIZATION: 
PORTLAND CEMENT ASSOCIATION 
SKOKIE, ILLINOIS

TEST DATE: 7/19/78 and 821779 1HOUR RATING: 3 
______ ______ ______ _____GENERAL DATA_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

CABLE PENETRATIONS PIPE PENETRATIONS 
32"1 x 32" (with or without 2"1 Pipe (Capped) in 12" Max. Penetration Size * ~ Steel liner) sleeve 

Accepted for Floor Yes Yes 

Yes Yes Accepted for Wall 

Material TS-MS-0045 or TS-MS-0045-B TS-MS 0009 Silicone Foam 
RTV Silicone Elastomer (Dow corning RTV 3-6548 

Density: 70-95 lbs./cu. ft. Density: 15-23 lbs./cu.-.ft.  

Fire Stop Thickness 9" Arrangement1 
6" Silicone Elastomer (5" Foam & 2" Damming on 

both sides) 

FormMateialNon-combustible forming 
For Mteralmaterial used and removed Cera Form Board and Cerafiber 

SPECIAL LIMITATIONS 

Tray Types: solid bottom only Cable Construction:_EPR/H Jacketed cable only 
% Cable Loading: SO Tray, 2% Conduit*Max. Conduit Sleeve Size: 4"1 (Note: % Loading. = Total Cross-sectidhial area of cable/Cross-sectional area of tray/conduit 

Complete details of proposed fire stop inst allations are to be submitted to American 
Nuclear Insurers or Mutual Atomic Energy Reinsurance Pool prior to actual installation.  
Acceptance of the testing is only for insurance coverage related to fire protection of 
the property and is based on information provided.  

This form is valid 'Ior two (2) years from the date issued unless withdrawn prior thereto.

Rev. 4/81 January 11, 1984 
Date Isued

6''ohn J. tarhey
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. TECH-SILIj1NC.  
I, Forward: 

This final report describes the fabrication, test method and 
test results of a penetration seal specimen which was subject
ed 'to a three hour long ASTM E-119 time/temperature curve 
fire test and two subsequent hose stream tests. The seal 
specimen was prepared by TECH-SIL,. Inc. which utilized cables 
donated by Cincinnati Gas and Electric Company, so that cable 
tray loadings seen in the Win. H. Zimmer Nuclear Power Plant 
could be duplicated in the test. The test was conducted at.  
Portland Cement Association's Fire Research*Laboratory (Skokie, 
Illinois) on August 21, 1979.  

The test fixture consisted of a thirty-two by thirty-two by 
twelve inch 4eep simulated penetration located in a forty
eight by forty-eight by twelve inch thick concrete test slab.  
Two surfaces of the test penetration were lined with quarter 
inch thick steel plate.. The other two surfaces simulated 
cas t concrete surfaces. It was the intent of the test proce
dure to demonstrate the effects of'both types of substrates 
during the test.  

The opening was penetrated by two twenty-four inch wide solid 
back steel cable trays. One tray (four inches deep) was filled 
with typical power cables. The other tray '(six inches 
deep) was loaded with typical control cable as used in power 
generating facilities. Each tray (and cables within) was 
fifty-four inches long. They were anchored from steel braces 
located above the unexposed surface of the test slab so that 
twelve inches of the tray extended below the exposed surface.  
of the test slab.  

The opening was also penetrated by one ground cable, a two 
inch diameter PVC coated flexible conduit, and three-four 
inch diameter galvanized rigid steel conduits with couplings.  
The total length of each conduit/coupling assembly was approxi
mately twelve inches long. Two of the conduits were mounted 
on the openings steel substrates so that the assemblies were 
flush with both surfaces of the test slab. The remaining 
conduit was anchored so that it extended six inches below the 
exposed surface of the test slab.  

The penetration was sealed with TECH-SIL, Inc. #TS-MS-0045 
RTV Silicone Elastomer. The seal was installed six inches 
deep and flush with the exposed surface of the test slab.  
The material was installed flush with the exposed surface to 
demonstrate a more severe condition of exposure than if the 
seal was installed farther from the source of the fire.
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Each conduit-was sealed with the silicone elastomer also.  
One conduit was sealed so that its seal was above the seal 
surrounding the conduit. One conduit was sealed so that 
its seal was flush with the seal surrounding the conduit.  
The remaining conduit was sealed so that its seal was below 
the seal surrounding the conduit. Each conduit was sealed 
with six inches of the silicone elastomer.  

Locating the conduit seals at three different heights pro
vided three different temperature effects. Naturally, the 
seal furthest from the source of the fire exhibited the' low-.  
est surface temperature during the test. However, these 
varying temperatures were used to demonstrate their effects 
on the seal surrounding the conduits. Normally, when-con
duits as such pass through a fire barrier, TECH-SIL would 
specify that both ends of the conduit be sealed. The seal 
surface temperatures shown for the conduits are not then 
necessarily realistic unless the plant has short sleeves 
passing throuigh penetrations as demonstrated in the test 
(if-there are two seals in a penetrating conduit and if 
such an arrangement were used for the test, than the temp
erature reading thermocouple would have been placed on top 
of the second seal and consequently be subjected to far 
less heat).  

Permanent forming materials were not used in the test. The 
seals were installed in the penetration over a smooth board 
material which was later removed for the test. In essence, 
a symmnetrical seal was produced which demonstrated the effects* 
of 'a fire and hose stream on either side of a wall or floor 
penetration.  

Since the penetration seal was tested at a point closest to 
the fire, and a symmetrical seal was used, and solid back 
trays which conduct more heat through the penetration than 
ladder back trays were used, the test was performed to quali
fy the seal configuration for use in either walls or floors, 
at any point within the wall or floor.  

Besides monitoring the furnace atmosphere temperatures during 
the fire test, the silicone elastomer seal's surface tempera
tures were also monitored and documented. These thermocouples 
were laid out in a grid formation so that a cross section of 

surface temperatures could be obtained.  

Thermocouples were also attached to both the metal conductor 
and jacket of each type of cable used in the test. These 
thermocouples were installed flush with the surrounding 
elastomer seal surfaces. The temperature data obtained from 
these cables was not to be made part of the pass-fail criteria 
of the test.
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The penetration seal specimen was subjected to a three hour 
long ASTM E-119 time/temperature curve fire test. lImmedi
ately after the fire test, the specimen was removed from the 
test furnace and then subjected,' to a ASTM E-119 regulation 
type and period hose stream test. In order to qualify the 
seal to the IEEE 634-1978 Standard Cable Penetration Fire 
Stop Qualification Test, the seal specimen was subjected to 
a second, less severe spray type hose stream test.  

Pass-fail criteria used in the test was as. follows: 

a. The test shall be conducted to the ASTM E-119 time/ 

temperature curve fire test for three hours; 

b. That fire shall not penetrate through the penetration 

seal during the fire test portion of the test; 

c. That spontaneous combustion shall not occur on the 
unexposed surface of the penetration seal during the.  
fire test 'due to heat conduction; 

d. That transmission of heat through the penetration seal 
specimen shall not exceed 3250F above ambient temperatures 
during the fire test in order to qualify the seal to ANI 's 
fire test standard for cable and pipe penetrations; 

e. -That transmission of heat through the penetration seal 
specimen shall not exceed 4000 in order to qualify the 
seal to the IEEE 634-1978 test standard; 

f. -That furnace thermocouple location, type and interval of 
reading conform to-the IEEE 634-1978 test standard; 

g. That water shall not penetrate through the penetration 
seal during the regulation period and type ASTM E-119 
hose stream test; and, 

h. That water shall not penetrate through the penetration 
seal or dislodge the seal to create an opening during 
the regulation period and type IEEE 634-1978 hose stream 
test.  

As shown in the results of this test, all of the above pass

fail criteria was successfully addressed.  

I.Test Slab: 

The test slab was fabricated by Portland Cement Association 
using the following-materials: 

Reinforcing Steel: All steel reinforcing bars used were 
ASTM designation: A615, Grade 60 steel with aminimum 
yield of 60,000 pounds per square inch.
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Concrete: The concrete for this slab was made with sand 
and gravel from Elgin,,Illinois. The aggregate is predominately 
dolomitic. The sand has a specific gravity of 2.67, an 
absorption of 1.7% and fineness moculus of 2.80. For the gravel, 
the specific gravity was 2.67 and absorption was 2%.  

The concrete was mixed by Portland Cement Association at their 
fire research laboratory. Tests for concrete slump and air 
content were performed by their personnel. The properties of 
plastic concrete and strength information are given as: 

Type: ... . . . . . . . . Type I Portland Cement 

Average Slump, in.-.. . a . 3h" 

Average Air Content: . . . 4% 

Average Fresh Unit 
Weight: . . . . . . . .. . 145 lbs./cu.ft.  

Average Compressive 
strength at 28 days: . 4000 psi 

The slab was cast to the following dimensions: 

slab:- 48" x 48" x 12" (thick) 
penetration: 32" x 32" x 12"1 (deep) 

The penetration was cast on center of the slab.  

Two sides of the penetration .(at a right angle) consisted of 
quarter inch thick steel plate.' The other two surfaces of the 
penetration consisted of cast concrete. Four reinforcing bar 
tangs protruded from the side of the slab for the purpose of 
attaching angle steel braces used for supporting the cable, 
trays, conduit cables & ground cable used in the, test.  

II.Penetrating Members: 

The thirty-two by thirty-two inch test opening was penetrated 
by two cable trays, three rigid steel conduits, one-two inch 
diameter PVC coated flexible conduit and one bare ground cable.  

Both cable trays were solid back steel trays manufactured by 
Huskey Company. Solid back trays were used for the test since 
they would conduct more heat through the seal specimen creating 
a more severe condition for the test. Also the solid back trays 
pose a more severe condition for installing the elastomer sealing 
material (since the tray is accessible from one side only, it 
is more difficult to install the elastomer between the cables 
and tray).
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Both trays were cut fifty-four inches long for the test.  
The trays were bolted to steel braces located-above the 
unexposed surface of the test slab. Each tray hung twelve 

inches below the exposed surface of the test slab. Thirty 
inches of tray extended above the unexposed surface of the 
test slab creating less of a heat sink effect than the al
lowed thirty-six inch high extension of the tray.  

The cable tray used .to contain the power cables for the test 
measured twenty-four inches wide by four inches deep. The 
large, heavy cables used'here were bolted'to the tray approxi
mately .twenty-four inches above the unexposed surface (the.  
bolts extended through the cable and tray).  

The cable tray used to contain the control cables in the test 
measured twenty-four inches wide by six inches deep. The 
cables used in this tray were clamped,* to the tray (with "U" 
bolts extending through the tray) approximately twenty-four 
inches above the unexposed surface of the test slab.  

The ground cable used'in the test was fabricated from a strip
ped 1/0 cable. This ground cable extended twelve inches be
low the exposed surface an 'd was bolted to the-steel braces 
used for suspending the cable trays. The simulated ground 
cable extended eighteen inches above the unexposed surface 
of the test slab.  

Three-four inch diameter galvanized rigid steel conduits were 
also used as penetrating members. Each conduit (with coup
lings both end) measured approximately twelve inches long.  
The conduits were suspended from small pieces of,.angle steel 
welded on one of the penetration's steel substrate surfaces.  
Two of the conduits were mounted so that each conduit end 
was flush with outside surfaces of the test slab. The re
maining conduit was mounted so that it extended six inches 
below the exposed surface of the test slab.  

Besides the three-four inch diameter rigid steel conduits, 
one piece of PVC jacketed flexible conduit was used as a 
miscellaneous penetrating member. This two inch diameter 
flexible conduit extended twelve inches below the exposed 
surface of the test slab and eighteen inches above the unex
posed surface of the slab. Whereas this is not a typical 
penetrating member, TECH-SIL wished to show its effect as 
a penetrating member on the surrounding seal.  

The cables used in the power cable tray and control cable 
tray are as follows:
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A. Control Cable Tray:

DIA.. JACKF'T

N

45 12/C-#12 Okonite & 600V 1.0 EPR/H 

Aaconda -f 

16 10/C-#12 Dkonite 600V 0.9 EPR/H 

11 7/C-'#12 Dkonite 600V. 0.7 EPR/H 

17 '-2/C-#12 )konite &600V 0.5 EPR/H 
3amuel 
orris__ _ ___ _ _ _ _ 

15 4/C-#10 hnaconda, 600V. 0.7 EPR/H and 
konite & EPR/SH 
amuel 

rris______ 

2. 3/C-#26 3amuel 600V 0.4 
Aorris 1 

1 3/C-19/22 )konite 1 KV 0.7 EPR/H 

8 4/C-#l12 konite & 600V 0.6 EPR/H 
amuel 

__ _ __ _ rr-is__ _ _ _ _ _ _ _ _ _ _ _ _ 

k3. Power cable Tray: 

Y. TYPE MAN. V.DIA. JACKET 

3 1/C-i/0 1 KV 0.. ... EPR/H 

3 3/C-500MCM 1 KV ,.2-.6- EPR/H 

5 3/C-19/22 Okonite 1 KV 0.7 EPR/H 

5- 37C-# 1JTV - 1. ...3 EPR/ 

1. '3/C-16 -IK 7771-.0 EPFR-

3. 3/C-1/0 1xV. 1.5 EPR/H 

1 3/C-2/0 5 KV - 2. .. HTK 

2 3 C -3 /0, 1l .V 17, EPR/H.  

3 3/C-4/0 5 KV Z * 24 HiTK 

1 47C-170 TXV 1.7. . EPJR/H ..

11

-- I, 

I.- -~ 

1' 

- q 

U,
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C. Conduit Cable Loading:

Each fouir inch diameter rigid steel conduit:

OTY. TYPE MAN. DIA. JACKET

D. Flexible conduit cable loading:

IV. Penetration Seal:

TECH-SIL, Inc. Part Number #TS-1-S-0045 RTV Silicone Elastomer 
was used to seal the test penetration and conduits. In the 
thirty-two by thirty-two inch opening, the elastomer was in
stalled six inches thick (not less than). The cables were 
only slightly spread to allow the elastomer to flow between 
the cables and seal the penetration. In some cases, where 
the cables were placed tightly within the tray, the elastomer 
did not completely penetrate between the cables.  

The elastomer seal was installed so that it was flush with 
the exposed surface of the slab. By being flush with this 
surface, the seal was closest to the fire and at its most 
severe location. In normal installations, floor openings 
would be sealed flush with the top surface of the floor.  
However, by performing the test in this manner, the seal 
would be qualified for use at any position within a wall 
or floor.  

The elastomer seal was tested without the use of permanent 
damming (forms) attached to either 'Side of the seal. The 
test penetration seal was formed by using smooth boards and 
alumina-silica fibers (between the cables),which were later 
thoroughly removed before the test.

1, 3/C-19/22 Okonite 1 KV .0.7 EPR/H 

1 4/C-#12 Okonite 600V 0.6 EPR/H 

1 3/C-# 9 Okonite 1 KV 0.7 EPR/H



- - -- TECH-SIL, Inc. Test *TS-TP-O0l8 
August 21, 197.9 
Page 8 

The penetration seal specimen was tested in such a manner 
to show the effects of the fire and hose stream on either 
side of the seal-as used in a floor or wall type penetration..' 

The PVC jacketed flexible conduit was sealed with not less 
than six inches of the silicone elastomer material so that 
the seal was flush with the elastomer seal surrounding the 
conduit.  

The four inch diameter rigid steel conduits were sealed at different levels to show the effects of the fire not only 
on the conduit seal, but also the different types of heat 
conduction emitted from the Conduit and its effect on the 
seal surrounding the conduits.  

One of the conduits was sealed with six inches of the elas
tcmfer so that its seal was flush with'the seal surrounding 
the conduit. One conduit was sealed with the elastomer so 
that the conduit seal was located above the seal surrounding 
the conduit..,,Its seal's exposed surface was flush with the 
surrounding seal's unexposed surface. The remaining four 
inch diameter rigid steel conduit was sealed so that its 
seal was located below the seal surrou'nding the conduit.  
This conduit seal's unexposed surface was flush with the 
exposed seal surface of the seal surrounding the conduit.  
As a result, three different temperature effects were shown 
on these seals.  

The seal was installed by TECH-SIL, Inc. personnel. The 
seal ~was later inspected by TECH-SIL QA/QO personnel who 
documented the acceptance of the seal installation.  

V. Thermocouples: 

Thermocouples were utilized during the test to monitor the 
furnace atmosphere temperature, seal surface temperature,.  
and cable temperatures.  

Three porcelain encapsulated thermocouples are permanently 
mounted in Portland Cement Association's small fire test 
furnace so that their exposed length and distance from the 
test slab is not less than twelve inches. Using the three 
thermocouples, temperatures of the furnace atmosphere are 
able to be documented at least once every five minutes.  

Seven seal surface thermocouples were utilized for this test.  
They were installed on the seal's surface in a near perfect 
grid formation. Part of this grid formation was interrupted 
in the area where the conduits penetrated the seal. Thermo
couples were not installed on this section of the seal (be
tween the conduits and cable tray). Each surface thermo
couple's interface contact was covered by a four by four by 
one eighth inch thick asbestos pad which was cut to fit be
tween the trays, substrate, ,etc. Each pad was weighted down 
so that complete contact of the thermocouple with the seal 
surface was possible.
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Surface thermocouples were attached to the four inch diameter 
steel conduit's seals also. Where the conduit was,'sealed 
above the conduit's surrounding seal, the surface'thermo
couple was mounted in an area approximately one by two inch 
wide which was not interrupted by cables. This thermocouple/ 
surface interface was covered by an asbestos pad which was 
cut to fit the seal surface. This pad was weighted to in
sure a true surface temperature reading. Where the conduit 
seal was below the seal surrounding the conduit, the thermo
couple was placed in a two by two inch free area. Since an 
asbestos pad could not be fit into the conduit, a flexible 
mineral wool pad was used to cover the thermocouple/seal sur
face interface. This pad was also weighted. The same type 
of thermocouple arrangement was used inside of the conduit 
where the seal was installed flush with the seal surrounding 
the-conduit.  

Although cable temperatures were not made part of this test's 
pass-fail criteria, thermocouples were installed on both' 
cable conductors and jackets used in the test.. One cable of 
each size in 'each tray was selected for thermocouple attach
ment. One thermocouple was attached to the conductor of each 
of these cables. This was done by slitting the cable jacket, 
slightly spreading the stranded conductor, attaching the ther
mocouple between the strands and then closing the jacket.  
The thermocouple was then held in place with nylon tape-from 
the outside of the jacket. The jacket thermocouple was at
tached to the cable by simply taping the thermocouple to the 
jacket. The tip of the thermocouple was covered with three 
to four layers of Scotch Brand Nylon tape.. Additional asbes
tos insulation was not used over these jacket thermocouples 
since it was felt that the nylon tape would protect the ther
mocouple from reading a combined jacket and ambient air temp
erature and secondly, we believe that a false reading as to 
the true jacket temperature would be obtained if normal heat' 
dissipation was not allowed. These cable thermocouples were 
located flush with the seal's. surface. Only one cable type 
from each conduit was selected for thermocouple attachment.  

It should be noted that by covering the seal surface with as 
many asbestos pads as were used in the test, that lower-seal 
surface temperature would most likely occur without the pads.  
The requirement of these pads evolved from the ASTM E-119 
test standard for testing concrete slabs where greater heat 
dissipation is allowed by the large uninterrupted slab. How
ever, this was a below slab surface penetration seal which 
was congested by many sources of furnace heat conduction.  
A large percentage of the free seal surface which would be 
used for heat dissipation during a fire was insulated, trap
ping the furnace heat, as a result of using the asbestos pads.  
This is expecially true in the case of the conduit seals -where 
an area greater than fifty percent was covered with this 
insulation for the thermocouple/surface interface.



- TECH-SIL, Inc. Test #TS-TP-0018 
August 21, 1979 
Page 10 

VI. Test Facility: 

Portland Cement Association's small slab furnace is located 
inside of their Fire Research Building. The building is 
virutally draft free except for the main exhaus system which 
vents smoke and fumes from the top of the building. The 
inside ambient air temperatures during the test varied from 
77-82OF (87% relative humidity).  

The furnace is simply a forty-eight by forty-eight inch wide 
by forty-eight inch tall steel box with a fire box which 
measures approximately thirty-two (-thirty-three) by thirty
two (-thirty-three) by thirty-two inches.. The furnace util
izes a draft which is located on center at the bottom of the 
fire chamber. The furnace is heated by four automatic self 
igniting burners which are located one on each side of the 
furnace. Inside of the furnace are three porcelain jacketed 
thermocouples mounted twelve inches below the top of the 
furnace.  

The furnace atmosphere'temperatures and drafts are controlled 
automatically from a central control room. Depending upon 
the fuel loading of the specimen, temperatures and drafts 
are sometimes controlled semi-manually to meet the time/tem
perature curve.  

The furnace temperature is automatically documented at least 
once every five minutes by two 'separate machines. One in
strument which monitors the furnace atmosphere utilizes a 
continuous circular strip chart while the other instrument 
prints separate furnace thermocouple readings and supplies 
this information in the form of a curve.  

separate thermocouples located on the seal's surface and 
attached to the cables were. 'ocumented once every three 
minutes. Each thermocouple's information was printed separ
ately in easy to read curves.  

VII. Test Procedure:.  

The purpose of this test was to subject the seal specimen to 
the ASTM E-119 time/temperature curve for a three hour duration.  
After the fire test, the slab would be immediately removed 
from the furnace, flipped on its side and taken out of doors 
for two separate hose stream tests. The first hose stream 
test would be conducted to the ASTM E-119 test standard. The 
second hose stream test would be performed according to the 
IEEE 634-1978 test standard.
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. VIII. Test Record: 

The test began at approximately.10:15 am. Thermocouple 
documenting instruments began to print out ambient temper
atures and then began to document the test results. As the 
fire test began, flaming was observed inside of the furnace 
(via small windows located on the sides of the furnace).  
All four burners began to heat the furnace with an even 
blanket of flame. Since there was so much, additional fuel 
contribution as the result of the heavily loaded cable trays, 
the furnace atmosphere temperatures had to be controlled 
manually during the initial minutes of the fire test. Within 
the first four minutes of the test, smoke appeared coming 
from the flexible conduit. This smoke persisted during most 
of the test. After the first fifteen minutes of the test, 
the furnace draft was stabilized at a.08 inches of water 
negative pressure differential. Within the first hour of 
the test, smoke appeared from the conduit where the conduit 
seal was located below the seal surrounding the conduit., 
Most of the smoke generation during the test was slight and 
did not obscute visual contact with any of the components of 
the test assembly. After two hours, a slight stream of smoke 
appeared to be comin 'g from the power cable tray. This smoke 
slowly increased until the fire test was concluded. After 
the two hour mark, a few of the cable jackets began to expand 
and snap. It was noted after the test that these cable jack
et: were mostly contained in the power cable tray and that 
the snapping only produced several small tears in the cable 
jackets.  

After the regulation period fire test, the slabwas lifted 
from the furnace, placed on its side and wheeled out of doors 
for the two hose stream tests.  

IX. Hose Stream Tests: 

The first hose stream test'was performed according to the 
ASTM E-119 test standard. Water was sprayed on the seal 
specimen for twenty-four seconds using a solid stream of 
water discharged from a two and half inch diameter hose 
through a one and an eighth inch diameter National Playpipe 
Nozzle at thirty psi from a distance of twenty feet.  

The second hose stream was performed according to thd IEEE 
634-1978 test standard. Water was sprayed onto the test 
specimen for a period of twenty-four seconds using an even 
spray discharged from a one and a half inch diameter hose 
through a 30-900 set at 300 high velocity spray nozzle at 
seventy-five psi from a distance of ten feet.
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X. Test Conclusions: 

A. The fire test was conducted according to the ASTM E-119 
time/temperature curve for three hours.  

B. During the fire test, fire did not penetrate through 
the penetration seal specimen.  

C.During the fire test, fire did not occur on the unexposed 
surface as a-result of heat conduction.  

D.For the duration of the test, th 'e surface temperatures of 
the penetration seal did not exceed 240 0F.  

E. For the duration of the test, the conduit seal surface 
temperatures performed as follows: 

i. Seal above surface:.......235OF 
ii. Seal below surface: . . . . . 9450 F 

iii. Seal flush with surface: .4700 F 

F.. That during- the fire test, only slight smoke generation 
was observed caused by the heating of the cable jackets.  

G. That during the ASTM E-119 hose stream test, water did 
not penetrate through the penetration seal, or cause' 
any portion of the seal (including the exposed char layer) 
to become dislodged.  

H. That during the IEEE 634-1978 hose stream test, water 
did not penetrate through the penetration seal, orrcause 
any portion of the seal (including the exposed char layer) 
to become dislodged.  

XII. Post Test Observations: 

It was noted after the tes t that a two and a half inch to 
three inch thick char layer had formed on the exposed surface 
of the test seal. This char layer was approximately four to 
four and half inches thick between the cables. The char 
layer was extremely hard and had to be removed with a hammrer/ 
pick. Above the char layer, the material appeared to be use
ful and still resilient.  

The conduit seal below the seal-~surface surrounding the con
duit -sustained more dammage. The conduit walls outside of 
the seal which were subject to direct flame impingment con
ducted most of. the damaging heat into the elastomer seal.  
It was noted that Approximately one inch of useful material 
remained intact inside of the conduit.
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TEST #TS-TP-0048-C 

'a FIRE & HOSE STREAM 

TEST OF A SINGLE PENETRATION 

SEALED WITH #TS-MS-0045-B SILICONE ELASTOMER 

I REVISION #1

Test: 
By: 
Date:

#TS-TP -0048-C 
G.J. Jarosz 
8/26/80



c~r~n 5420 Old Orchard Road, Skokie, Illinois 60077 o Area Code 312/966-6200

aDivisioof the PORTLAND CEMENT ASSOCIATION 

August 29, 1980 

Mr. G. J. Jarosz
Tech-Sil, Inc.  
1800 Elmhurst Road 
Elk Grove Village, Illinois 60007 

Dear Mr. Jarosz: 

I have-revieyed Test Report #TS-TP-0048-C entitled, "Fire 
& Hose Stream Test of a Single Penetration Sealed with 
#TS-MS-004 5-B Silicone E1.astomer."U 

The test was conducted on August 26, 1980, in the Fire Re
search Laboratory, Construction Technology Laboratories, 
of the Portland Cement Association.  

The report accurately describes details of specimen fabri
cation, test procedures, observations during test, and test 
results.  

Sincerely yours, 

Director 
Fire Research Department 

Melvin S. Abrams 

kw 

Copy to: 
W. G. Corley 
Central File

CR- 46 75-43 24



AMERICAN AEP(ITS-TP-0048 A-D) 
I NUCLEAR 

J~j NSUERSMUTUAL ATOMIC ENERGY REINSURANCE POC 

ACCEPTANCE OF TESTING 

(for insurance purposes) 

CABLE AND PIPE PENETATION FIRE STOP SYSTEM 

The following fire stop supplier or" installer has successfully completed' the 
"ANI/MAERP Standard Method of Fire Tests of Cable and Pipe Penetration Fire Stops".

FIRE STOP SUPPLIER OR INSTALLER: 
TECH-SIL, INC.  
HOUSTON, TEXAS

TESTING ORGANIZATION: 
PORTLAND CEMENT ASSOCIATION 
SKOKIE.' ILLINOIS

TEST DATE: 8/26/80 HOUR RATING:3 
______________________GENERAL DATA

Max. Penetration Size 

Accepted for Floor 

Accepted for Wall 

Material.  

Fire Stop Thickness 

Form Material

PIPE PENETRATIONS.- WITH OR

.2 - 2"1 pipes in 14"1 conc.  
onen i no

WITHOUT INSULATION & ALUMINUM JACi 

2 - 2" pipes in 12" steel sle-e%

YES YES 

YES YES 

TS-MS-0060-C Leaded, iligone TS-MS-0060-D Leaded Elastomeritdensity 0-lu Siioe0lsoe 
lbs./cu. Siicn Ea.oe 
TS-MS-0045-B Silicone El astom rDensity: 140-160 lbs./cu. ft.  
Density: 70-95. lbs./cu. ft.  

TS-MS-0045-A Silicone Elastomer 
n-rity-56 i 1h ru f1

9" TS-MS-0060-C Leaded 
Silicone ElastomeF 

6" TS-MS-0045-B Silicone 
Elastomer

Non-combustible forming 
material used and removed

9" TS-MS-0060-D Leaded 
Silicone Elastomer 

6" TS-MS-0045-A Silicone Elasto,-

Non-combustible forming materiE 
used and removed

SPECI1AL IMITAT IONS ________________ 

Tray Types: N/A -Cable Construction: N/A 
% Cable Loa-ding: NZ ray, N/ nduit Max. Conduit Sleeve Size: N/A (Note: % Loading =Total Cross-sectidnal area of cable./Cross-sectional area of tray/conduit 

Complete details of proposed fire stop installations are to be submitted to American Nuclear Insurers or Mutual Atomic Energy Reinsurance Pool prior to actual installation.  Acceptance of the testing is only for insurance coverage related to fire protection of the property and is based on information provided.  

This form is valid for two (2) years from the date issued unless withdrawn prior thereto.

Rev.. 4/81 January 11, 1984 
UDat Issued

JohnJ Carney
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1.0 Synopsis: 

This report describes a proof in principle fire (and, hose stream) test for 
a single penetration sealing material/seal design. The seal design used 
here consisted of a six inch thick solid silicone elastomer seal (TECH-SIL, 
Inc. Part #TS-MS-0045-B) installed flush with the exposed surface of a 12", 
thick floor slab.  

The test was conducted in accordance with current ANI and IEEE fire test 
standards. Both test standards (the"ANI standard fire,-test for both cable 
and pipe penetration seals and the IEEE 634-1978 fire test standard for 
penetration seals) utilize the ASTM E-119- time/temperature curve for con
ducting the actual 3 hour long fire test. There are minor variations bet
ween the two standards (i.e., limiting seal surface temperatures, 
hose-stream ttst type and method, etc.). These vari-ations were addressed 
as part of TECH-SIL's overall .test procedure.  

The 6" thick #TS-MS-0045-B seal was installe d in 'a 14" diameter cast 
concrete opening. The opening was equipped with one bare 2" diameter steel 
pipe and one 2" diameter steel pipe covered with 1" thick calcium silicate 
thermal insulation.  

The #TS-MS-0045-B material is a somewhat rigid material which can be used 
with relative-success for sealing penetrations in concrete walls or floors 
where overall fire ratings need to be maintained. The material was 
installed as a liquid, two component material. Once the liquid had turned 
into a solid, all temporary forming material was removed to leave the sym
metrical silicone elastomer seal.  

The pass-fail criteria for this test was as follows: 

1. That spontaneous combustion not occur on the unexposed surface of the 
penetration seals for the duration of the three hour fire test.  

2. That fire does not penetrate through the seal specimen during the 
three hour test.  

3. That the ASTM E-119 time/temperature curve is maintained for the three 
hour duration.  

4. That the average unexposed seal- surface does not exceed 325YF above 
ambient (ANI test standard).
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5. That water does not penetrate or dislodge the seal during the regula
tion type and period ASTM E-119, hose-stream test (ANI test standard).  

6. That water does -not penetrate or dislodge the seal during the IEEE 
regulation type and period hose-stream test. (IEEE 634 test standard).  

The test was conducted Tuesday, August 26, 1980 at Portland Cement 
Association (Skokie, Illinois). The test was witnessed by R. Hall and M.  
Abrams of Portland Cement Association and Gregory- J. Jarosz of TECH-SIL, 
Inc.  

2.0 Slab Construction: 

A forty-eight by forty-eight by twelve inch thick concrete slab was cast to 
represent a ty~pical floor section. The penetration used for this test con
sisted of a fourteen inch diameter cast concrete opening. The test opening 
was set with three other penetrations which were filled with different 
types of sealing material (not part of this report).  

As part of the slab fabrication, concrete reinforcing bars were embedded in 
the concrete around the penetration. The type of bar used was an ASTM-A615 
grade 60 type steel with a minimum yield strength of 60,000 psi.  

The .concrete for the slab was mixed, formed and poured by Portland Cement 
Association personnel. The concrete was made from sand and gravel frbm 
Elgin, Illinois (predominately dolmitic aggregate). The sand used had a 
specific gravity of 2.67, absorption of 2%.  

Checks were made for concrete slump, unit weight and air content. Batch 
quantities, properties of plastic concrete, and strength were approximately 
the following: 

Average slump, (in.): . . .. . . . . . . 3-1/2"1 
Average air content (%): . . . . . . . . 4% 
Average fresh unit weight: . . . . . . . 145 lbs./cu.ft.  
Average compressive strength 
@ 28 days: . .. .. .. .. .. ... . 4,000 

The concrete was mixed at Portland Cement Association's test laboratory 
with a tilting drum mixer, distributed into the form around the penetration 

with an overhead dump bucket, and consolidated with an internal vibrator.  
The top surface was leveled with a wooden float and finished with a magne
sium float.
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3.0 Penetrating Members: 

The test opening was penetrated by one 211 diameter bare steel pipe and one 
2" diameter steel pipe covered with one inch thick calcium silicate 
(Johns-Manville) insulation and aluminum jacketing. Each pipe (and insula
tion ended 12" below the exposed surface of the slab and approximately 30"1 
above the slab's unexposed surface.  

4.0 Seal Type: 

The penetration *for this test was sealed with #TS-MS-0045-B silicone 
elastomer. The elastomer was installed six inches *thick and located flush 
with exposed surface of the test slab. This was 'done to demonstrate the 
worst case condition whereby the seal is placed at its closest position to 
the fire soi~rce. In normal field installations, the seal would be 
installed flush with the top surface of a floor or flush with either side 
of a wall.  

This opening and seal design was tested as a floor penetration in order to 
qualify its use in both floors and walls.  

5.0 'Thermocouples: 

Three thermocouples were mounted to the unexposed surface of the seal spe
cimen surface. Each thermocouple tip was protected with a small strip of 
mineral wool insulation (so that ambient temperatures would not affect seal 
surface temperature documentation). Small weights were placed on the 
patches of mineral wool to ensure thorough protection.  

Thermocouples were also attached to the bare pipe, insulated pipe and 
seal/concrete substrate interface surfaces. These were also covered with 
small patches of mineral wool (either tied to the pipes or weighted over 
the seal/concrete substrate surfaces). Each of these three thermocouples 
were installed flush with the elastomer seals surface.  

All of the thermocouples were eventually at tached to both strip chart 
recorders and a computer run data acquisition system. Results of these 
recordings are shown in Section 10.0 of this report.  

The thermocouples used in this test are identified as follows: 

TIC. #13: Seal-.Surface . . . . . . (247*F end point temp.) 
T/C #14: Seal Surface . . . . ' . (249*F end point temp..) 
T/C #15: Seal Surface . . . . : . (2420F end point temp.) 
T/C #16: Bare Pipe . . . . . . . . (690*F end point temp.) 
T/C #17: Insulated Pipe . . . . . (583*F end point temp.) 
T/C #18: Seal/Substrate Interface (322*F end point temp.)
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Three ceramically shielded thermocouples were also used in side of the test 
furnace (permanently mounted). These are described in Section 6.0.  
Furnace atmosphere records are also shown in Section 10.0.  

6.0 Fire Test: 

The fire test portion of the test procedure consisted of subjecting the 
test slab and seal specimens to a three hour long ASTM E-119 
time/temperature curve fire test. For this, slab was placed on a small 
floor furnace.  

Simply described, the furnace used for this -type of test is a square 
shaped, refractory brick lined steel box heated by four gas burners (one on 
each side of the furnace). The burners are automatically ignited from the 
outside of th furnace. The burners in the furnace- operate in unison so 
that a uniform blanket of flame covers the plan area of the furnace space 
at burner level. The furnace atmosphere temperatures are controlled and 
monitored by three shielded chrom iel-alumel thermocouples- located exactly 
twelve inches down from the top of the furnace. The furnace atmosphere 
temperatures were controlled automatically throughout the test, Visual 
inspection of the furnace atmosphere temperatures were also made from time 
to time. -Manual control of this system was instituted at different points 
during the test in order to make adjustments for fuel contribution and heat 
loss of the test assembly. The furnace draft was controlled both manually 
and automatically (to correct the draft as a result of fuel contribution 
and temperature variables) during the test. The furnace draft operated at 
approximately .05 to .08 inches of negative water pressure throughout the 
test.  

7.0 Test Record: 

The entire test was conducted in accordance with the ASTM E-119 
time/temperature curve for the three hour long test.  

Temperatures were measured and documented at three minute intervals (on 
strip chart recorders) for' the unexposed surface of the test assembly.  
Visual checks of these temperatures were made throughout the test in order 
to detect possible problem areas.  

Throughout the test, an even blanket of flame was .produced in the furnace.  
No smoke, fire, steam, etc. was noted from this seal specimen for the dura
tion of the test.  

The test was conducted for three hours. At the conclusion of the regula
tion test period, the furnace burners were shut off, the slab removed from 
the furnace and placed on its side for the hose-stream tests.



Test Report: #TS-TP-0048-C 
Revision:1 
Page: 5 

8.0 Hose-Stream Tests: 

The first hose-stream was performed according to the IEEE .634-1918 test 
standard. Water was sprayed onto the exposed surface of the test slab spe
cimen for a period of 12 seconds using an even spray discharged from a one 
and a half inch diameter hose through a 30-9Q0 set at"'300 high velocity 
spray nozzle at seventy-five psi from a distance of ten feet.  

The second hose-stream test was performed according to the ASTM E-119 test 
standard. Water was sprayed on the exposed surface of the 48" x 48"1 slab 
(with an exposed surface area of 30" x 30"1) for 12 seconds using a solid 
stream of water discharged from a two and half inch diameter hose through a 
one and one'eighth inch diameter National Playpipe Nozzle at thirty psi 
from a distance of twenty feet'.  

9.0 Test Conclusions: 

A. The fire test, was conducted according to the ASTM E-119 
time/temperature curve for three hours.  

B., During the fire, test, fire did not penetrate through the penetration 
seal specimen.  

C.. During the fire test, fire did not occur on the unexposed surface as a 
result of heat conduction.  

D. Seal surface thermocouple s readings at the test conclusion were as 
follows: 

T/C #13 = 2470F 
T/C #14 = 2490F 
TIC #15 = 2420F 

E. That during the ASTM E-119 hose-stream test, water did not penetrate 
through the penetration seal.  

F. That during the IEEE 634-1978 hose-stream test, water did not 
penetrate through the penetration seal.  

G. It was noted that approximately 2-3"1 of flexible silicone elastomer 
remained intact inside of the penetration. Most of the char layer had 

* been dislodged by the solid stream (ASTM E-119) hose stream test.  
Most of the pipe insulation _ (from the exposed surface) had been 
destroyed and dislodged from the pipe by the ASTM E-119 type hose 
stream test.  

H. The unexposed surface of the seal suffered no visual change. This 
seal surface along with the pipe insulation passing through it 
remained completely intact at the conclusion of the fire and both hose 
stream tests.
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TECH-SIL (.CR46?5) - 0'68 

UNE>APOSED SURFFACE TEMPERATURES (DEC F) 

TE-,:T TIME, T/C NO.  

Hr:tlin 1314 .15 16 17 18

0: 00 

0: 05 

0: 10 

0: 15 

0 :20 

0: 25 

0: 30 

0: 35 

0: 40 

\ 0:45 
0: 50 

0: 55 

1: 00 

1: 05 

1:10 

1:15 

1: 20 

1: 25 

1: 30 

1 : 35 

1: 40 

1: 45 

1: 50 

1: 55 

2: 00 

2: 10 

2: 40 

2: 50 

.,. 00

79 

79 

79 

.79 
79 

80 

81 

82 

84 

86 

89" 

92 

99 

104 

109 

114 

121 

127 

134 

140 

147 

155 

162 

169 
183 

197 

210 

223 

235 

247

79 

79 

79 

79 

80 

81 
83 

86 

90 

94 

99 

104 

109 

115 

.121 

127 

134 

140 

153 

160 

167 

17 4 

I8O 

186 
198 

21,0 

220 

231 

240 

249

79 

79 

79 

79 

79 

80 

81 

82 

83 

85 

8? 

90 

93 

97 

101 

106 

III 

117 

124 

130 

137 

145 

152 

159 

166 
180 

193 

205 

218 

229.

79 

90 

123 

169 

2 17 

260 

296 
327 
352 

375 

397 

419 

443 

471 

495 

516 

533 

546 

557 

569 

578 

587 

595 

60:3 

613 
6 32 

650 

661 

669 

681 

6943

79 

101? 

140 

169 

196 

219 

239 

255 

284 

302 

324 

34? 

369 

402 

417 

430 

442 

452 

463 

473 

4 83 

492 

501 
516' 

531 

544 

570 

58*3

79 

?79 

79 

79 

so 

81 

$,:4 

90 

98 

107 

117 

128 

138 

143 

158 

168 

178 

189 

199 

208 

211 

212 

213 

217 

223 

251 

1268 

287 

30 5 

322
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FU.NACE ATMOSPHERE TEMPERATURE . DEG. F) 

TEST TIME, FURNACE ASTM E119 VARIATION FROM 

HrMnTEMP. TEMP. ASTM TEMP.  

F F F 

0:00 80 68 12 

0:05 1028 1000 28 

0:10 1285 1300-1 

0:15 1410 1399 11 

0:20 1484 1462 22 

0:25 1481 1510 -29 

0:30 1551 1550 1 

0:35 1581 1584 -3 

0:40 1608 1613 -5 

0:45 1636 1638 -2 

0:50 1653 1661 -8 

0: 55 1679 1681 -2 

1:00 .1705 1700 5 
1:05 1715 1718 -3 

1:10 17-15 1735 -9 

1:15 1739 1750 -11 

1:20 1770 1765 5 
1:25 1770 1779 -9 

1:30 1792 1792 -e 
1:35 1801 1804 -3 

1:40 1802 1815 -13 

1:45 1826 1826 0a 

1:50 1832 1835 -3 
1:55, 1833 1843 -10 

2:00 1856 1850 6 
2:10 1872 1862 10 
2:20 1885 1875 10 
2:30 1887 1888 -1 
2:48 1898 1900 -2 

2:50 1908 1912 -4 
3:(00 1924 1925 -1
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TEST #TS-TP-004 8-C 

FIRE & HOSE STREAM 

TEST OF A SINGLE PENETRATION 

SEALED WITH #TS-MS-0045-B SILICONE EIAASTOMER

Test: 
By: 
Date:

#TS-TP-OO 
G. J. Jar 
8/26/80



5420 Old Orchard Road. Skokie. Illinois 60077 0 Area Code 312/966-62

oman OM00~ F OAV4 CEM ASSOCIATION

August 29, 1960

Mr. G. J. Jarosz 
Tech-Sil, Inc.  
1800 Elmhurst Road 
Elk-Grove Village, Illinois 60007

Dear Mr. Jarosz: 

I have reviewed Test Report 4TTS-TP-0048-C entitled, "Fire 
& Hose Stream Test of a Single Penetration Sealed with 
fTS-MS-004 5-B Silicone Elastomer." 

The test was conducted on August 26, 1980, in the Fire Re
search Laboratory, Construction Technology Laboratories, 
,of the Portland Cement Association.  

The report accurately describes details of specimen fabri
cation, test procedures, observations during test, and test 
results.  

Sincerely yours, 

Director 

Fire Research Department 

Melvin S. Abramns 

kw 

copy to: 
W. G. Corley 
Central File

CR-467 5-4324
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WEclaw-sE INC* 
1.0 Synopsis: 

This report describes a proof in principle fire (and hose 
stream) test for a single penetration sealing material/seal 
design. The seal design used here consisted of a six inch 
thick solid silicone elastorner seal (TECH-SIL, Inc. Part 
*TS-MS-0045-B) installed flush with the exposed surface of 
a 12" thick floor slab.  

The test was conducted in accordance with current ANI and 
IEEE fire test standards. Both test standards (the ANI 
standard fire test for both cable and pipe penetration seals 
and the IEEE. 634-19'78 fii e test standard foi penetration seals) 
utilize the ASTM E-119 time/temperature curve for conducting 
the actual 3 hour long fire test. There are minor variations 
between the two standards (i.e., limiting seal-surface 
temperatures, hose-stream test type and method, etc.).  
These variations were addressed as part of TECH-SIL's overall 
test procedure.  

The 6" thick #TS-MS-0045-B seal was installed in a 14" diameter 
cast concrete opening. The opening was equipped with one bare 
2" diameter steel pipe and one 2" diameter steel pipe covered 
with 1" thick calcium silicate thermal insulation.  

The fTS-MS-0045-B material is a somewhat rigid material which 
can be used with relative success for sealing penetrations 
in concrete walls or floors where overall fire ratings need to.  
be maintained. The material was installed as a liquid, two 
component material. Once the liquid had turned into a solid, 
all temporary forming material was removed to leave the sym
metrical silicone elastomer seal.  

The pass-fail criteria for this test was as follows: 

1. That spontaneous combustion not occur on the unexposed 
surface of the penetration seals for the duration of 
the three hour fire test; 

2. *That fire does not penetrate through the seal specimen 
during the three hour test; 

3. That the ASTM E-119 time/temperature curve is maintained 
for-the three hour duration; 

4. That the average unexposed-seal surface does not exceed 
325OF above ambient (ANI test standard);



Revision: I 
Page: 2 

\5. That water does not penetrate or'dislodge the seal 
during the regulation type and period ASTM E-119 
hose-stream test (ANI test standard); 

6. That water does not penetrate or dislodge the seal 
during the IEEE regulation type and period hose-stream 
test (IEEE 634 test standard); 

The test was conducted Tuesday, August 26, 1980 at Portland 
Cement Association (Skokie, Illinois). The test was witnessed 
by R. Hall and M. Abrams of Portland Cement Association and 
Gregory J. Jarosz of TECH-SIL, Inc.  

2.0 Slab Construction: 

A forty-eight by forty-eight by twelve inch thick concrete 
slab was cast to represent a typical floor section. The 
penetration used for this test consisted of a fourteen inch 
diameter cast concrete opening. The 'test opening was set 
with three other penetrations which were filled with dif
ferent types of sealing material (not part of this report).  

As part of the slab fabrication, concrete reinforcing bars 
were embedded in the concrete around the penetration. The 
type of bar used was an ASTIIA6l5 grade 60 type steel with 
a minimum yie~ld strength of 60,000 psi.  

The concrete for the slab was mixed, formed and poured by 
Portland Cement Association personnel. The concrete was 
made from sand and gravel from Elgin, Illinois (predomi
nately dolmitic aggregate). The sand used had a specific 
gravity of 2.67, absorption of 2%.  

Checks were made for concrete slump, unit weight and air 
content. Batch quantities, properties of plastic concrete, 
and strength were approximately the following: 

Average slump., (in.): 0 0 3-1/2" 
Average air content (%):. o o o . . 4% 
Average fresh unit weight:. . o . 145 lbs./cu.ft.  
Average compressive strength 
@Q28 days: . . . . .. . 0 . 0 0 0 * .4,000 

The concrete was mixed at Portland Cement Association's 
test laboratory with a tilting drum mixer, distributed 
into the form around the penetration with an overhead dump 
bucket, and consolidated with an internal vibrator. The 
top surface was leveled with a wooden float and finished 
with a magnesiumn float.
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3.0 Penetrating Members: 

The test opening was penetrated by one 2" diameter bare 
steel pipe and one 2" diameter steel pipe covered with one 
inch thick calcium silicate (Johns-Manville) insulation and 
aluminum. jacketing. Each Pipe (and insulation ended 12" 
below the exposed surface of the slab and approximately 30" 
above the slab's unexposed surface.  

4.0 Seal Type: 

The penetration for this test was sealed with *TS-MS-0045-B 
silicone elastomer. The elastomer was installed six inches 
thick and located flush with exposed surface of the test 
slab. This was done to demonstrate the worst case condition 
whereby the seal is placed at its closest position to the 
fire source. In normal field installations, the seal would 

J'be installed flush with the top surface of a floor or flush 
with either side of a wall.  

This opening and seal design was tested as a floor penetra
tion in order to qualify its use in both floors and walls.  

5.,0 Thermocouples: 

Three thermocouples were mounted to the unexposed surface- of 
the seal specimen surface. Each thermocouple tip was pro
tected with a small strip of mineral wool insulation (so 
that ambient temperatures would not affect-seal surface tem
perature documentation). Small weights were placed on the 
patches of mineral wool to ensure thorough protection.  

Thermocouples were also attached to the-bare pipe, insulated 
pipe and seal/concrete substrate interface surfaces. These 
were also covered with small patches of mineral wool (either 
tied to the pipes or weighted over the seal/concrete substrate 
surfaces). Each of these three thermocouples were installed 
flush with the elastomer seals surface.  

All of the thermocouples were eventually attached to both 
strip chart recorders and a computer run data acquisition 
system. Results of these recordings are shown inSection 
10.0 of this report.  

The thermocouples used in this test are identified as follows: 

T/C #13: Seal Surface . . ... . . (2470F end point temp.) 
T/C M1: Seal Surface . . . . . . (2490F end point temp.) 
T/C #15: Seal Surface . . . . . . (242 0F end point temp.) 
T/C #16: Bare Pipe . . . . . . . . (6900F end point temp.) 
T/C #17: Insulated Pipe . .(583

0F end point temp.) 
T/C 118: Seal/Substrate Interface (3220F end point temp.)
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Three ceramically shielded thermocouples were also used in
side of the test furnace (permanently mounted). These are 
described in Section 6.0. Furnace atmosphere records are 
also shown in Section 10.0.  

6.0 Fire Test: 

The fire test portion of the test procedure consisted of 
subjecting the test slab and seal specimens to a three 
hour long ASTM E-119 time/temperature curve fire test.  
For this, slab was placed on a small floor furnace.  

Simply described, the furnace used for this type of test is 
a square shaped, refractory brick lined steel box heated by 
four gas burners (one on each side of the furnace). The 
burners are automatically ignited from the outside of the 
furnace. The burners in the furnace operate in unison so 
that a uniform blanket of flame covers the plan area of the 
furnace space at burner level. The furnace atmosphere tem
peratures are controlled and monitored by three sheilded 
chromel-alumel thermocouples located exactly twelve inches 

* down from the top of the furnace. The furnace atmosphere 
temperatures were controlled automatically throughout the 

* test. Visual inspection of the furnace atmosphere tempera
tures were also made from time to time. Manual control of 
this system was instituted at different points during the 
test in order to make adjustments for fuel contribution and 
heat loss of the test assembly. The furnace draft was con
trolled both manually and automatically (to correct the 
.draft as a result of fuel contribution and temperature 
variables) during the test. The furnace draft operated at 
approximately .05 to .08 inches of negative water pressure 
throughout the test.  

7.0 Test Record: 

The entire test was conducted in accordance with the ASTM 

E-119 time/temperature curve for the three hour long test.  

Temperatures were measured and documented at three minute 
intervals (on strip chart recorders).-for the unexposed 
surface of the test assembly. Visual checks of these tem
peratures were made throughout the test in order to detect 
possible problem areas.  

Throughout the test, an even blanket of flame was produced 
in the furnace. No smoke, fire, steam, etc. was noted from 
this seal specimen for the duration of the test.  

The test was conducted for three hours. At the conclusion 
of the regulation test period, the furnace burners were 
shut off, the slab removed from the furnace and placed on 
its side for the hose-stream tests.
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8.0 Hose-Stream Tests: 

The first hose-stream was performed according to the 
IEEE 634-1978 test standard. Water was sprayed onto the 
exposed surface of the test slab specimen for a period of' 
12 seconds using an even spray discharged from a one and a 
half inch diameter hose through a 30-900 set at 300 high 
velocity spray nozzle at seventy-five psi from a distance 
of ten feet.' 

The second hose-stream test was performed according to the 
ASTM E-119 test standard. Water was sprayed on the exposed 
surface of the 48" x 48" slab(with an exposed surface area 
of 30" x 30") for 12.seconds using a solid stream of water 
discharged from a two and half inch diameter hose through 
a one and one eighth inch diameter National' Playpipe Nozzle 
at thirty psi from a distance of.twenty feet.  

9.0 Test Conclusions: 

A. The fire test was conducted according to the ASTM E-119 
time/temperature curve for three-hours.  

B. During the fire test, fire did not penetrate through 
the penetration seal specimen.  

C. During the fire test, fire did not occur on the unexposed 

surface as a result of heat conduction.  

D. Seal surface thermocouples readings at the test conclusion 
were as follows: 

T/C #13 = 2470 F 
T/C #14 = 2490F 
T/C #15 = 2420F 

E. That during the ASTM E-119 hose-stream test, water did 
not penetrate through the penetration seal.  

F. That during the IEEE 634-1978 hose-stream test, water 
did not penetrate through the penetration seal.  

G. It was noted that approximately 2-3." of flexible sili
cone elastomer remained intact inside of the penetra
tion.- Most of the char layer had been dislodged by 
the solid stream (ASTM E-110.) hose stream test. Most 
of the pipe insulation (from the exposed surface) had 
been destroyed and dislodged from the pipe by the 
ASTM E-119 type hose stream test.  

H. The unexposed surface of the seal suffered no visual 
change. This seal surf ace'along with the pipe. insula
tion passing through it remained completely intact at 
the conclusion of the fire and both hose stream tests.
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Section 1.LO'.

TECH-SIL '%CR46;751 - S2C-.  

UtIE:!Fc'SED SURFACE TEMIPERATURES (DEG F) 

TE-iT TIMi~, T/C NO.  

Hr:tlin 13 14 15 16 17 is

0: 00 
0: 05 
0:10o 
0: 15 
0:20 
0: 25 
0: 30 
0: 35 
0: 40 
0: 45 

0: 50 
0: 55 
1: 00 
1: 05 
1:10o 
1: 15 
1: 20 

1: 25.

1: 30 
1: 35 
1: 40 

1: 45 
1:50 
1: 55 
2: 00 
2: 10 

2:2 
'2:3 

2: 40 
2: 50 
3: 00

79 
79 
79 
79 
79 
80 

,Ja.  

84 
86 
89 

95 
99 

104 
109 
114 

121 

127 
134 

140 
147 
155 
162 
169 
18:3 
197 
210 
223 
235 
247

79 
79 
79 
79 
80 
91 
cc3 
86 
90 
94 

99 
104
109 
115 
121 
127 
134 
14 0 
147 
153 
160 
167 
174 
180 

186 
198 
210 
2.20 
231 
240 
249

79 
79 
79 
79 
79 
88 
81 
82 
83 
85 
8? 

98 
93 
97 

1o1 
106 
III 

117 
124 
130r 
137 
145 
152 
159 
166 
1SO 
L93 
205 
218 
229 
242

79 
90 

123 
169 
21? 
260 
296 
327 
352 
375 
397 

.41 9 
443 

471 

495 
516 
533 
546 

5 5?7 
569 
578 
587 
595 
603 
613 
632 
650 
661 
669 
681 
690

9 
109 
140 
169 
196 
219 
2349 
255 
270 
284 

302 
324 
347 
369 
386 
402 
4 17 
430 

442 
452 
463 

473 
4'83 
492 
501 
516 

531 
544 
55? 
570 
583

79* 
79 
79 
79 
8o 

P,4 

90 
98 

187 
117 
128 
138 
148 

158 
168 

189 
199 
208 

211 
212 
213 
217 
223 
236 
251 
268 
287 
305
322



TECH-SRI (CP46"15 - 03/26-80d 

FLIRUlnE ATMOSPHERE TEMPEPATURE (DEG. F) 

TEST TIHE, FURNIACE RSTM E119 VARIATION FROM 

Hr:Min TEMP. TEMP. RSTM TEMIP.  

F" F F 

0:00 8o 68 12 

0:05 1028 1000 23 

8:18 1285 1300 -15 

0:15 1410 1.399 11 

a:20 1484 1462 22 

0:25 .1481 1510 -29 

0:30 155 1 1550 1 

0:35 1581 1584 -3 

0:40 1608 1613 -5 

0:45 1636 1638 -2 

0:50 1653 -1661 

0:55 1679 1681 -2 

1:00 1705 17005 

1:05 1715 1718 -3 

1:10 .1735 1735 -0 

1: 1-513 1750 -11 

1:20 1770 1765 5 
1:25 1770 1779 -9 
1:30 1792 1792 -0 

1:35 1861 1804 -3 

1:01802 1815 -13 

1:45 1826 .1826 0 
1:50 1832 1835 -3 

1:55 .1833 1843-1 

2:00 1856 1850 .6 

2:1.3 1872 1862 10 
2:20 1805 1875 10 

2:30 18-87 1888 -1 

2:40 1898 1960 -2 

2:50 1908 191.2 -4 

3a01924 1925 -1



TEST #TS-TP-0050-D 

FIRE & HOSE STREAM 

TEST OF A SINGLE PENETRATION 

SEALED WITH #TS-MS-0009 SILICONE FOAM 

UNDER 1" OF DAMMING MATERIAL

Test: 
By: 
Date:

#TS-TP-0050-D 
G. J. Jarosz 
8/29/80
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AMERICAN OCT 2 01980 
PROPERTY ENGINEERING DEPARTMENT 

0/i NUCLEAR John J Caney. Ve PResient 

INSURERS 
RT .PROOM.CPCU 

October 16, 1980 

Mr. G. J. Jarosz 
Tech-Sil, Inc.  
1800 Elmhurst Road 
Elk Grove Village, Illinois 60007 

Dear Greg: 

We have reviewed Tech-Sil, Inc. Test Reports TS-TP-0050-A, B, C, 
and D; TS-TP-0051-A, B, C, and D; and TS-TP-0052-A, B, C, and D 
of fire and hose stream tests of pipe penetrations sealed with TS-MS
0080-B, C, E, and F High Density Silicone Gel; TS-MS-0060-E, F, G, I, J 
and K Leaded Silicone Elastomer; TS-MS-0009 Silicone Foam; and TS-MS-0046-B 
Formulated Silicone Gel. These tests were conducted on August 29, 
September 2, and September 3, 1980 at Construction Technology Laboratories 
of the Portland Cement Association.  

Enclosed are two copies each of the ANI/MAERP Penetration Fire Stop Systemn 
Acceptance forms for the tested configurations. If we can be of any 
further assistance, please do not hesitate to contact us.  

Sincerely, 

Robert F. MacMillan 
Project Engineer SL '2 

RFM:dm 

R. NC2 E 

J. PALLL:C-.CI L 

G. JAIROSZ 

*G. KRUSE 
L. A CE; I ii 

c--; G. JOW-J.SC'N 

ORIGINAL To~



AMERICAbN- MAERP 
NUC LEAR UA INSURERS MT~

TS-TP-0OO2-A,'LUUU, UV.)UL

-ATOMIC ENERGY REINSURANCE POOL

ACCEPTANCE'OF TESTIN G 
(for insurance purposes) 

CABLE AND-PIPE PENETRATION FIRE STOP SYSTEM

The following fire stop supplier or installer has successfully completed'the, 
"ANI/MAERP Standard Method of Fire Tests of Cable and Pipe Penetration Fire Stops".

FIRE STOP 
TECH-SIL, 
HOUSTON,

SUPPLIER OR INSTALLER: 
INC.  
TEXAS

TESTING ORGAN IZATION: 
PORTLAND CEMENT ASSOCIATION 
SKOKIE.' ILLINOIS

TEST DATE: 8/ 9 3 1980 & 4/27/81 - rHOUR RATING: 3 
GENERAL DATA

Max. Penetration Size 

Accepted for Floor 

ccepted for Wall, 

Material 

Fire Stop Thickness 

Form Material

PIPE PENETRATIONS-WITH OR WITHOUT INSULATION & ALUM. JACKET 

7-?" pipes in 14" conc.openinq 2-2" pipes in 12",steel sleeve 

YES YES 

YES YS 
TS-MS-0060-G Leaded Silicone TS-MS-O046 OR TS-MS-0046-B 
Elastomer. Density:147 lbs/cu Silicone Gel 

ft. (Min.) 
TS-MS-0009 Silicone Foam 

Density: 15-23 lbs/cu. ft. Density: 75-95 lbs/cu ft 

12" Leaded-Silicone Elastomer 8" Silicone Gel 

10" Silicone Foam &11' 
Damming 

TS-MS-0013, 0014, or 0016 Non -combustible Forming material 

Damming used with Silicone used and removed.  
Foam_________________

SPECIAL LIMITATIONS

Tray Types: . N/A Cable Construction: N/A 
% Cable Loadilng:, N/A Tray, N/ o nduit Max. Conduit Sleeve Size: N/ 
(Note: ZtLoading =Total Cross-sectional area of cable/Cross-sectional area of tray/conduit; 

C ,omplete details of proposed fire stop installations are to be submitted to Amnerican 
Nuclear Insurers or Mutual Atomic Energy' Reinsurance Pool prior to actual installation.  

~Acceptance of the testing is only for insurance coverage related to fire protection of 
the property and is based on information prov ided.  

This form is valid for two (2) years from-the date issued unless withdrawn prior thereto.,

Rev. 4/81 January 11, 1984 
Date issued -7'7 k I-,



- (#TS-VIP-0O50-A-D, 0051-A-D, 0052-A-D) 

a Division of in* PORTLANO CEMENT ASSOCIATION 

5420 Old Orchard Road. Skokie. Illinois 60077 *Phone 312/966-6200 

September 15, 1980 

Mr. G. J. Jarosz 
Tech-Sil, Inc.  
1('%'0 Elmhurst Road 
Elk Grove Village, Illinois 60007 

Dear Mr. Jarosz: 

I have reviewed-the following test reports: 

#TS-TP-0050-A -Fire & Hose Stream Test of a Single 
Penetrati-on Sealed with #TS-MS-0060-E Leaded Sili
cone Elastomer 

#TS-TP-OO5O-B - Fire & Hose-Stream Test of a Single 
Penetration Sealed with #TS-MS-0060-F Leaded Sili
cone Elastomer 

#TS-TP-0050-C - Fire & Hose-Stream Test of a Single 
Penetration Sealed with #TS-MS-0060G Leaded Sili
cone Elastomer 

#TS-TP-0050-D - Fire & Hose-Steam Test of a Single 
Penetration Sealed with #TS-MS-0009 Silicone Foam 
Under 1 in. of Damming Material 

#TS-TP-0051-A - Fire & Hose-Stream Test of a Single 
Penetration Sealed with 4TS-MS-00,80-B High Density 
Silicone Gel 

#TS-TP-0051-B - Fire & Hose-Stream Test of a Single 
Penetration Sealed with *TS-MS-0080-E High-Density 
Silicone Gel 
#TS-TP-0051-C -.Fire & Hose-Streami Test of a Single 
Penetration Sealed with #TS-MS-0060-I Leaded Sili
cone Elastomer 

#TS-TP-0051-D - Fire & Hose-Stream Test of a Single 
Penetration Sealed with #TS-MS-0080-C High-Density 
Silicone Gel 

#TS-TP-0052-A - Fire & Hose-Stream Test of a Single 
Penetration Sealed with #TS-MS-0046-B Formulated 

* Silicone Gel 

C:
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Mr. G. J. Jarosz 
Page Two 
September.15, 1980 

#TS-TP-0052-B -Fire & Hose-Stream Test of a Single 

Penetration Sealed with #TS-MS-0080-F 
High-Density 

Silicone Gel 

#TS-TP-0052-C -Fire &.Hose-Stream Test of a Single 

Penetration Sealed with #TS-MS-0060-K Leaded 
Sili

cone Elastorner 

#TS-TP-0052-D - Fire & Hose-Stream Test of a Single 

Penetration Sealed with #TS-MS-0060-J Leaded 
Sili

cone Elastomer 

These tests were conducted on August 29, 
September 2 and 

3, 1980, in the Fire Research Laboratory, Construction 

Technology L&boratories, of the Portland 
Cement Association.  

These reports accurately describe 'details 
of specimen 

fabrication, test procedures, observations 
during test, 

and test results.  

Sincerely yours, 

Director 

Fire Resea--ch Department 

Melvin S. 'Abrams 

rk 

Copy to
W. G. Corley 
Central File 

CR-4675-4 324 
CR-4676-4 324
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TECH-SRNC* 
1.0 Synopsis: 

This report describes a proof in principle fire (and hose
stream) test for a single penetration sealing material/seal 
design. The seal design used here consisted of a ten inch 
thick solid silicone foam seal (TECH-SIL, Inc. Part 
#TS-MS-0009 under 1" of #TS-MS-0013, 0014 and 0016 damming 
material installed flush with-the exposed surface of a 12" 
thick floor slab.  

The test was conducted in accordance with current ANI and 
IEEE fire test standards. Both test standards (the ANI 
standard fire test for both cable and pipe penetration 
seals and thp IEEE-634 fire and hose-stream test for pene
tration seals) utilize the ASTM E-119 time/temperature 
curve for conducting the actual 3 hour long fire test.  
There are minor variations between the two standards (i.e., 
limiting 'seal surface temperatures, hose-stream test type 
and method, etc.). These variations were addressed as 
part of TECH-SIL's overall test procedure.  

The 10" thick #TS-MS-0009 silicone foam (under damming 
material) seal was installed in a 14" diameter cast concrete 
opening. The opening was equipped with one bare 2" diameter 
steel pipe and one 2" diameter steel pipe covered with 1" 
thick calcium silicate thermal insulation.  

The #TS-MS-0009/daxnming material is a material which can 
be used with relative success for sealing penetrations 
in concrete walls or floors where overall fire ratings 
need to be maintained. The material was installed as a 
liquid, two component material. In floor penetrations, 
the silicone foam is normally installed over the permanent 
damming material.  

The pass-fail criteria for this test was as follows: 

1. That spontaneous combustion does not occur on the unexposed 
surface of the penetration seal for the duration of the 
three hour fire test; 

2. That fire does not penetrate through the seal specimen 
during the three hour test; 

3. That the ASTM E-119 time/temperature curve is maintained 
for the three hour duration; 

4. That the average unexposed seal surface does not exceed 
325OF above ambient (ANI test standard);
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5. That water does not penetrate or dislodge the seal' 
during the regulation type and period ASTM E-119 
hose-stream test (ANI test standard); 

6. That water does not penetrate or dislodge the seal 
during the IEEE regulation type and period hose-.stream 
test (IEEE 634 test standard); 

The test was conducted Friday, August 29, 1980 at Portland 
Cement Association (Skokie, Illinois). The test was wit
nessed by R. Hall and M. Abrams of Portland Cement Associa
tion and Gregory J. Jarosz of TECH-SIL, Inc.  

2.0 Slab Construction: 

A forty-eight by forty-eight by twelve inch thick concrete 
slab was cast to represent a typical floor section. The 
penetration used for this test consisted of a fourteen 4nch 
diameter cast concrete opening. The test opening was set 
with three~,other penetrations which were filled with dif
ferent types of sealing material (not part of this report).  

As part of the slab fabrication, concrete reinforcing bars 
were embedded in the concrete around the penetration. The 
type of bar used was an ASTM-615 grade 60,type steel with a 
minimum yield strength of 60,000 psi.  

The concrete for the slab was mixed, formed and poured by 
Portland Cement Association personnel. The concrete was 
made from sand and gravel from Elgin, Illinois (predomi
nately dolmitic aggregate). The sand used had a specific 
gravity of 2.67, absorption of 2%.  

Checks were made for concrete slump, unit weight and air 
content. Batch quantities, properties of plastic concrete, 
and strength were approximately the following: 

Average slump, (in.): .. ........ 3-1/2" 
Average air content M%).. ....... 4% 
Average fresh unit weight:. . . . . . . 145 lbs./cu.ft.  
Average compressive strength 
@28 days: ........... . .o . . . 4,0.00 

The concrete was mixed at Portland Cement Association's 
test laboratory with a tilting drum mixer, distributed 
into the form around the penetration with an overhead dump 
bucket, and consolidated with an internal vibrator. The 
top surface was leveled with a wooden float and finished 
with a magnesium float.
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3.0 Penetrating members: 

Two 2" diameter steel pipes. penetrated this opening. Each 
extended 12" below the slab's exposed surface and approxi
mately 30" above the unexposed surface. One. member con
sisted of a bare 2" diameter steel pipe. The other was 
a 2" diameter pipe covered with 1" thick calcium silicate 
thermal insulation and jacket. The insulation was not 
sealed to the pipe in any way. Each pipe was capped 
(welded) at each end., 

4.0 Seal Type: 

The penetration for this test was sealed with #TS-MS-0009 
silicone foam under 1" of-#TS-MS-0013, 0014, and 0016 damming 
material. The foam was installed ten inches thick and 
located flush with exposed surface of the test slab. This 
was done to demonstrate the worst case condition whereby 
the seal is placed at its closest position to the fire source.  
In normal field installations, the seal would be installed 
flush with the top surface of a floor (with the damming on
the bottom of the seal) or flush with either side of a wall.  

This opening.,and seal design was tested as a floor penetration 
in order to qualify its use in both floors and walls.  

5.0 Thermocouples: 

Three thermocouples were mounted to the-unexposed surface of 
the seal specimen. Each thermocouple tip was protected with 
a small ~strip of mineral wool'insulation (so that ambient 
temperatures would not affect seal surface temperature 
documentation). Small weights were placed'on the patches of 
mineral wool to ensure thorough protection.  

Thermocouples were also attached to the bare pipe, insulated* 
pipe and seal/concrete substrate interface surfaces. These 
were also covered with small patches of mineral wool (either 
tied to the pipes or weighted over the seal/concrete substr 'ate 
surfac es). Each of these three thermocouples were installed 
flush with the seal's surface.  

All of the thermocouples were eventually attached to both 
strip chart recorders and a computer run data acquisition 
system. Results of these recordings are shown in Section 
10.0 of this report.  

The thermocouples used in this test are identified as follows: 

T/C #19: Seal Surface .. . . . . . . .( 91OF end point temp.) 
T/C #20: Seal Surface . . . . . ... .(2680F end point temp.) 
T/C #21: Seal Surface . . . . . . . .(2770F end point temp.) 
T/C #22: Bare Pipe . . . . . . . .. .(647 0 F end point temp.) 
T/C #23: Insulated Pipe . . .. . . . .(535OF end point temp.) 
T/C #24: Seal/Substrate Interface . . (419"F end point temp.)
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Three ceramically shielded thermocouples were also used in
side of the test furnace (permanently mounted). These are 
described in Section 6.0. Furnace atmosphere records are 
also shown in Section 10.0.  

6.0 Fire-Test: 

The fire test portion of the test procedure consisted of 
subjecting the test slab and seal specimens to a three 
hour long ASTM E-119 time/temperature curve fire test.  
For this, slab was placed on a small floor surface'.  

Simply described, the furnace used for this type of test Iis 
a square shaped, refractory brick lined steel box heated by 
four gas burners (one on each side of the furnace). The 
burners are automatically ignited frtom the outs ide of the 
furnace. The burners in the furnace operate in unison so 
that a uniform blanket of flame covers the plan area of the 
furnace space at burner level. -The furnace atmosphere tem
peratures are controlled and monitored by three shielded 
chromel-altnel thermocouples located exactly twelve inches 
down from the top of the furnace. The furnace atmosphere 
temperatures were controlled automatically throughout the 
te st. Visual inspection of the furnace atmosphere tempera
tures were also made from time to time. Manual control of 
this system was instituted at-different points during the 
test in order to make adjustmhents for fuel contribution and 
heat loss of the test assembly. The furnace draft was con.
trolled both manually and automatically (to correct the 
draft as -a result of fuel contribution and temperature 
variables) during the test.* The furnace draft operated at 
approximately .05 to .08 inches of negative water pressure 
throughout the test.  

7.0 Test Record: 

The entire test was conducted in accordance with the ASTM 
E-119 time/temperature curve for the three hour long test.  

Temperatures were measured and documented at three minute 
intervals (on'strip chart recorders) for the unexposed 
surface of the test assembly. Visual checks of these tem
peratures were made throughout the test in order to detect 
possible problem areas.  

Throughout the test, an even blanket of flame was produced 
in the furnace. No smoke, fire, steam, etc. was noted from 
this seal specimen for the duration of the test.  

The test was conducted for three hours. At the conclusion 
of the regulation test period, the furnace burners were 
shut off, the slab removed from the furnace and placed on 
its side for the hose-stream tests.
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8.0 Hose-Stream Tests: 

The first hose-stream was performed according to the 
IEEE 634-1978 test standard. Water was sprayed onto the 
exposed surface of the test slab specimen for a period of 
12 seconds using an even spray discharged from a one and a 
half inch diameter hose through a 30-900 set at 300 high 
velocity spray nozzle at seventy-five psi from a distance 
of ten feet.  

The second hose-stream test was performed according to the 
ASTM E-119 test standard. Water was sprayed on the exposed 
surface of the 48" x 48" slab(with an exposed surface area 
of 30" x 30") for 12 seconds using a solid stream of water 
discharged from a two and half inch diameter hose through, 
a one and one eighth inch diameter National Playpipe Nozzle 
at thirty psi from a distance of twenty feet.  

9.0 Test Conclusions: 

A. The fire test was conducted according to the ASTM E-119 
time/temperature curve for three hours.  

B. During the fire test, fire did not penetrate through 
the penetration seal specimen.  

C. During the fire test,.fire did not occur on the unexposed 
surface as a-result of heat conduction.  

D. Seal surface thermocouples readings at the test conclusi6n 
were as follows: 

T/C #19 = 910F 
T/C #20 = 2680F 
T/C #21 = 2770F 

E. That during the ASTM E-119 hose-stream test, water did 
not penetrate through the penetration-seal.  

F. That during the IEEE 634-1978 hose-stream test, water 
did not penetrate through the penetration seal.  

G. It was noted that approximately 1/2" - 1" of flexible 
silicone foam remained intact inside of the penetra
tion. Most of the char layer had been dislodged by 
the solid stream (ASTM E-119) hose stream test. Most 
of the pipe insulation (from the exposed surface) hadK 
been destroyed and dislodged from the pipe by the 
ASTM E-119 type hose stream test.  

H. The unexposed surface of the seal suffered no visual 
change. This seal surface along with the pipe insula
tion passing through it remained completely intact at 
the conclusion of the fire and both hose stream tests.
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L AMERICAN 
Ad 4UCLEAR 

INSURERS

TS-TP-0073B'MAER.P
(MUTUAL ATOMI1C ENERGY REINSURANCE POC

ACCEPTANCE'OF-TESTING 
(for insurance purposes) 

CABLE AND PIPE PENETRATION FIRE STOP SYSTEM 

The following fire stop supplier or installer has' successfully completed the, 
"ANI/MAERP Standard Method of Fire Tests of Cable and Pipe Penetration Fire Stops".

FIRE STOP SUPPLIER OR INSTALLER: 
TECH-SIL, INC.  
HOUSTON, TEXAS:

-TESTING-ORGANIZATION: I 
PORTLAND CEMENT ASSOCIATION 
SKOKIE, ILLINOIS

TEST DATE: H/68 /2/1_ _T OUR RATING: 3 
____ ___ ___ ____ ___ ___GENERAL _DTA

Max. Penetration Size 

Accepted for Floor 

Accepted for Wall 

Material 

Fire Stop Thickness 

Form Material

PIPE PENETRATIOMS - WITH OR WITHOUT INSULATION
2 -2"1 pipes in 14" conc.  

openi no

& ALUMINUM JACK

1 2 - 2" DIOPS

YES I -YES 

YES YES______________

Ib-M-UOU-1, Leaded bi iicone 
Elastomer; density 140-160 
lbs/cu. ft.  
TS-MS-0045-BSilicone Elastome 
Density:70-95 lbs/cu.ft.  
TS-MS-0045-A Silicone Elastome 
.Density: 60 lbs./cu.' ft.  
9" TS-MS-0060-C Leaded 

Sil1i cone El astomer 
6" TS-MS-0045-A Silicone Elasi 
6"1 TS-MS-0045-B Silicone Elas~ 

Non-combustible forming 
material used and removed.

TS-MS-O060-D Leaded Silicone 
Elastomer 

Density: 140-160 lbs/cu. ft.  
rTS-MS-0045-B Silicone Elastomei 
Density: 70-95 lbs./cu. ft.  

9" TS-MS-O06O-0 Leaded 
Silicone Elastomer 1 "-TS-MS-0045-B Silicone.Elastc 

1No n-combustib le forming materiE I. used and removed.
SPECIAL LIMITATIONS 

Tray Types: N/A -Cable Construction: N/A 
%Cable Loading: N/A Tray, N/A Codi'ax odit Sleeve Size: TI/A 

(Note: % Loading Tot~a -ross.sectiwal area of cable/Cross-sectional area of tray/conduit 

Complete details of proposed fire stop installations are to be submitted to American Nuclear Insurers or Mutual Atomic Energy Reinsurance Pool prior to actual installation.  Acceptance of the testing is only for insurance coverage related to fire protection of the property-and is based on information provided.  

This form is valid for two (2) years from the date issued unless withdrawn prior thereto.

Rev. 4/81 January 11, 1984 
I Date Issued



pL AMERICAN M E TS-TP-0073B 

i kINURERS MUTfUAL_ ATOMIC ENERGY REINSURANCE POOL 

ACCEPTANCE OF TESTING 
(for insurance purposes) 

CABLE AND PIPE PENETRATION FIRE STOP SYSTEM 

The following fire stop supplier or installer has successfully completed the 
"ANI/MAERP Standard Method of Fire Tests of Cable and Pipe Penetration Fire Stops".

FIRE STOP SUPPLIER OR INSTALLER: 
TECH-SIL, INC.  
HOUSTON, TEXAS

TESTING ORGANIZATION: 
PORTLAND CEMENT ASSOCIATION 
SKOKIE, ILLINOIS

TEST DATE: 8/f111HOUR RATING: 3 
____ ___ ___ ____ ___ ___GENERAL DATA

Max. Penetration Size 

Accepted for Floor 

Accepted for .Wall 

Material 

Fire Stop Thickness

Form Material

PIPE PENETRATION!S - W1ITH- OR
2 - 2"0 pipes in 14" conc., 

oDeni nc

WITHOUT INSULATION & ALUMlINUM JACKE

12' 2" DiDes in 12"1 steel sleeve

YES YES 

YES YES
TS-MS-0060-C Leaded Silicone 
Elastomer; density 140-160 
lbs/cu. ft.  
TS-MS-0045-8 Silicone Elastomi 
Density:70-95 lbs/cu.ft.  
TS-MS-0045-A Silicone Elastomo 
Density: 60 lbs./cu. ft.
9" TS-MS-0060-C Leaded.  

Silicone Elastomer.  
6" TS-MS-0045-A Silicone 
,6" TS-MS-0045-8 Silicone

Elast 
El as t

Non-combustible forming 
material used and removed.

TS-MS-0060-D Leaded Silicone 
Elastomer 

Density: 140-160 lbs/cu. ft.  
r TS-MS-0045-B Silicone Elastomer 

Density: 70-95 lbs./cu. ft.  
r

9" TS-MS-0060-D Leaded 
Silicone Elastonier 

5" TS-MS-0045-B Silicone Elastor 

Non-combustible forming material 
used and removed.

SPECIAL LIMITATIONS 

Tray Types: N/A Cable Construction: N/A 
% Cable Loading: N/A Tray, N/A Conduit IMax. Conduit Sleeve Size: N/A 
(Note: % Loading = Total Cross-sectizal area of cable/Cross-sectional area of tray/conduit) 

Complete details of proposed fire stop installations are to be submitted to American Nuclear Insurers or Mutual Atomic Energy Reinsurance Pool prior to actual installation.  
Acceptance of the testing is only for insurance coverage related to fire protection of 
the property and is based on information provided.  

This form is valid for two (2) years from the date issued unless withdrawn prior thereto.

Rev. 4/81 January 11, 1984.  
Date Issued

0
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a Oivosion of the PORTLAND CEMENT ASSOCIA7ION 

5420 Old Orchard Road, Skokie. Illinois 60077 e Phone 312/966-6200 

APR 2 9 1981 

April 29, 1981 

Mr. G. J. Jarosz 
Tech-Sil, Inc.  
1800 Elmhurst Road 
Elk Grove Village, Illinois 
60007 

Dear Mr. Jarosz: 

I have reivewed the following test reports: 

Test Report #TS-TP-0073-A, "Fire & Hose-Stream Test of 

a Single Penetration Sealed with #TS-MS-0046 Silicone 
Gel" 

Test Report #TS-TP-0073-B,"Fire & Hose-Stream Test of 

a Single Penetration Sealed with #TS-MS-0045 Silicone 
Elastomer" 

Test Report #TS-TP-0073-C, "Fire & Hose-Stream Test of 

a Single Penetration Sealed with #TS-MS-0l00 Nitreseal" 

Test Report #TS-TP-0073-D, "Fire & Hose-Stream Test of a, 
S'ingle Penetration Sealed with #TS-MS-0080 High Density 

Silicone Gel" 

These tests were conducted on April 27, 1981, in the Fire 

Research Laboratory, Construction Technology Laboratories, 
of the Portland Cement Association.  

These reports accurately describe details of specimen fab

rication, test procedures, observations during test, and 

test results.  

Sincerely yours, 

Director 

Fire Research Department 

Melvin S'.Abrams 

rk 

CR-4 76 0-4 324 

Copy to
W. G. Corley 
Central File



TEST PROCEDURE #TS-TP-0073-B 

SEAL INS TALLATION & FIRE TEST 

FOR 5" THICK #TS-MS-0045-B 

SILICONE ELASTOMER SEAL



Test Procedure: #TS-TP-0073-B 
Seal' Installation & Fire Test 
For 5" thick -#TS-MS-0045-B 
Silicone Elastorner Seal TECH-SIL INC 

Procedure for Seal Installation and Fire Test 

Fo r 5" Thick #TS-MS-0045-B Silicone Elastomer SealI 

1.0 Test Construction: 

Penetration Size: 12" Diameter Steel Sleeve*, Penetratinge members: 
One nominal 2" diameter bare pipe -160" long' (approx.) and one 
nominal 2" diameter bare pipe covered with 11" calcium silicate 
insulation plus standard aluminum jacket.  

Seal TVDe:- 5" thick, #TS-MS-0045-B Silicone Elastomer installed 
flush with the exposed surface of the slab.  

Test-Slab: 12" thick concrete 

Braces: On the unexposed surface only; weld or. bolt pipes to 
braces so that approximately 12" of each pipe extends 
below, exposed slab surface.  

2.0 Seal Installation: 

2.1 Substrate Preparation: 

Clean substrate of all foreign materials, oily residue, etc.  

2.2 Damming: 

Use temporary form (as required) to form the seal flush 
writh the exposed slab surface.  

2.3 Seal Installation: 

2.3.1 Mix all ingredients in original containers before, 

adding to the machine.  

2.3.2 Mix all materials -again in machine (unless already 
homogenized) before pouring into the test penetration.  

2.3.3 Perform QC verification checks (i.e., density check, etc.)
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---- -- Seal Installation '& Fire Test 

For 5" thick #TS-MS-0045-B 
Silicone Elastorner Seal 
Page: 2 

2.3.4 Install 5" of #TS-MS-0045-B Silicone Elastomer 
over the form, and allow to cure a minimum 
of 24 hours before the test.  

2.3.5 Remove temporary forming before the test.  

*2.3.6 QC personnel shall perform all necessary final 

seal inspection and documentary entry.  

3.0 Fire and Hose-Stream Test: 

3.1 Fire test shall be conducted according to ASTM E-119 time/ 

temperature curve for three hours. For this, the slab shall 

be placed on a small floor furnace.  

3.2 Three thermocouple.s shall be embedded in the seal's surface 

before the test, plus one at each seal/pipe interfaces and one 

at each seal/sleeve interface. All temperature data shall be 

recorded and incorporated into the final test report.  

3.3 At the conclusion of the fire test, the slab will be turned 

over on its side for the hose-stream tests conducted as follows: 

4.0 Hose-Streamn Tests: 

4. 1 The first hose-stream test shall be performed according to the 

IEEE 634-1978 test standard. Water is sprayed onto the 

exposed surface of the test slab specimen for a period of 12 

seconds using an even spray discharged from a' one and one 

half. inch diameter hose through a 30-900 high velocity spray 
nozzle (set at 300) at seventy-five psi from a distance of 

ten feet.  

4.2 The second hose-stream test shall be conducted according to 

the current ANI test -standard. Water will be sprayed onto 

the exposed surface of the slab for 12 seconds using an even 

spray discharged from a one and one half inch diameter hose 

through a 30-90o0 high velocity spray nozzle (set at 150) at 

seventy-five psi from a distance of ten feet.
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4.3 The third hose-stream test shall be performed according to 
the ASTM E-119 test standard. Water will be sprayed onto 
the exposed surface of the slab for 12 seconds using a solid 
stream of water discharged from a two and one half inch 
diameter hose through a one and one eighth inch National 
Playpipe Nozzle at 30 psi from a distance of 20 feet.  

5.0 Test Report: 

5. 1 The final test report shall include the following information 
sections: 

5.1.1 Synopsis 
5.1.2 Slab Construction 

5.1.3 Penetrating Members 
5.1.4 Seal Type 
5.1.5 Thermocouples 

5.1.6 Fire Test 
5.1.7 Test Record, 
5.1.8 Hose-Stream Tests 
5.1.9 Test Conclusions 
5.1-10 Thermocouple Data
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1.0 Synopsis: 

This report describes a proof in principle fire (and hose-stream) test for 
a single penetration sealing material/seal design. The seal design used 
here consisted of a five inch thick solid silicone elastomer seal 
(TECH-SIL, Inc. Part #TS-MS-0045-B) installed flush with the exposed sur
face of, a 12" thick floor slab.  

The test was conducted in accordance' with current ANI and IEEE fire test 
standards. Both test standards (the ANI standard fire test for both cable 
and pipe penetration seals and the IEEE 634-1978 fire test standard for 
penetration seals) utilize the ASTM E-119 time/temperature curve for con
ducting the actual 3 hour long fire test. There are minor variations bet
ween the two standards (i.e.' limiting seal surface temperatures, 
hose-stream test type and method, etc.). These variations were addressed 
as part of TECH-SIL's overall test procedure.  

The 5" thick #TS-MS-0045-B seal was installed in a 12"1 diameter steel 
sleeve opening. The opening was equipped with one bare 2"1 diameter steel 
pipe and one 2" dia meter steel pipe covered with 1" thick calcium silicate 
thermal insulation.  

The #TS-MS-0O45-B,/ material is a somewhat rigid material which can be used 
with relative success for sealing penetrations in concrete walls or floors 
where overall fire ratings 'need to be maintained. The material was 
installed as a liquid, two component material. Once the liquid had turned 
into a solid, all temporary forming material was removed to leave the symi
metrical silicone elastomer seal.  

The pass-fail criteria for this test was as follows: 

1. That spontaneous combustion not occur on the unexposed surface of the 
penetration seals for the duration of the three hour fire test; 

2. That fire does not penetrate through the seal specimen during the 
three hour test; 

3. That the ASTM E-119 time/temperature curve is maintained for the three 
hour duration; 

4. That the average unexposed seal surface does not exceed 3250F above 
ambient (ANI test standard); 

5. That water does not penetrate or dislodge the seal during the regula
tioni type and period ASTM E-119 hose-stream test (ANI test standard);
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6. That water does not penetrate or dislodge the seal during the IEEE 
regulation type and period hose-stream test (IEEE.634 test standard); 

The test was conducted Monday, April 21, 1981 at Portland Cement 
Association (Skokie, Illinois). The test was witnessed .by R. HallI of 
Portland Cement Association, and K.A. Kerr of TECH-SIL, Inc.  

2.0 Slab Construction: 

A forty-eight by forty-eight by twelIve inch thick concrete slab was cast to 
represent a typical floor section. The penetration used for this test con
sisted of a twelve inch diameter steel sleeve opening. The test opening 
was set with three other penetrations which were filled with different 
types of sealing material (not part of this report).  

As part of the slab fabrication, concrete reinforcing bars were embedded in 
the concrete around the penetration. The type of bar used was an ASTM-A615 
grade 60 type steel with a minimum yield strength of 60,000 psi.  

The concrete for the slab was mixed, formed and poured by Portland Cement 
Association personnel. The concrete was made from sand and gravel from 
Elgin, Illinois (predominately dolmitic aggregate). The sand used had a 
specific gravity of-2.61, absorption of 2%.  

Checks were made for concrete slump, unit weight and air content. Batch 
quantities, properties of plastic concrete, and strength were approximately 
the following: 

Average slump, (in.): . . . . ... 3-1/2" 
Average air content M%: * * 4% 
Average fresh unit weight: . . . . . .145 lbs./cu,.ft.  
Average compressive strength 
@ 28 days:. .. ... .... .... 4,000 

The concrete was mixed at Portland Cement Association's test laboratory 
with a tilting drum mixer, distributed into the form around the penetra
tion with an overhead dump bucket, and consolidated with an internal vibra
tor. The top surface was leveled with a wooden float and finished with a 
magnesium float.  

3.0 Penetrating Members: 

The test opening was penetrated by one 2" diameter bare steel pipe and one 
20 diameter steel pipe covered with one inch thick calcium silicate 
(Johns-Manville) insulation and aluminum jacketing. Each pipe (and insula
tion ended 12" below the exposed surface of the slab and approximately 30" 
above the slab's unexposed surface.
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4.0 Seal Type: 

The penetration for this test was sealed with *TS-MS-0045-B Elastomer. The 
elaston'er was installed five inches thick and located flush with exposed 
surface of the test slab. This was done to demonstrate the worst case con
dition whereby the seal is placed at its closest position to the- fire 
source. In-normal field installations, the seal would be installed flush 
with the top surface of a floor or flush with either side of a wall.  

This openi ng and seal design was tested as a floor- penetration in order to 
qualify its use in both floors, and walls.  

5.0 thermocouples: 

Three thermocouples were mounted to the unexposed surface of the seal spe
cimen surface. Each thermocouple tip was embedded 1/40-3/8" deep into the 
seal so that ambient temperatures would not affect seal surface-temperature 
documentation. Thermocouples were inserted into the bare pipe/seal, insu
lated pipe/seal and seal/steel sleeve interface surfaces (1/4"-3/84 below 
the seal's surface).  

Al'l of the thermocouples were eventually attached to both strip chart 
recorders and a computer- run data acquisition system. Results of these 
recordings are shown in Section 10.0 of this report.  

T/C #13 Seal Surface 
T/C #14 Seal Surface 
T/C #15 Seal Surface 
T/C #16 Bare Pipe 
TIC #17 insulated Pipe 
T/C #18 Seal/Substrate Interface 

Three ceramically shielded thermocouples were also used inside of the test' 
furnace (permanently mounted). These are described in Section 6.0.  
Furnace atmosphere records are also shown in Section 10.0.  

6.0 Fire Test: 

The fire test portion of the test procedure consisted of subjecting the 
test slab and seal specimens to a three hour long ASTM E-119 
time/temperature curve fire test., For this, slab was placed on a small 
floor furnace.
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Simply described, the furnace used for this type of test is a square 
shaped, refractory brick lined steel box heated by four gas burners (one on 
each si .de of the furnace). The burners are automatically ignited from the 
outside *of the furnace. The burners in the furnace operate in unison so 
that a uniform blanket of flame covers the plan area of the furnace space 
at burner level. The furnace atmosphere temperatures are controlled and 
monitored, by three' shielded chromel-alumel thermocouples located exactly 
twelve inches down from the top of the furnace. The furnace atmosphere 
temperatures were controlled automatically throughout the test. Visual 
.inspection of the furnace atmosphere temperatures were also made from time 
to time. Manual control of this system was instituted at different points 
during the test in order to make adjustments for fuel contribution and heat 
loss of the test assembly. The furnace draft was controlled both manually 
and automatically (to correct the draft as a result of fuel contribution 
and temperature variables) during the test. The furnace draft operated at 
approximately .05 to .08 inches of negative water pressure through out the 
test.  

7.0 Test Record: 

The entire test was conducted in accordance with the ASTM E-119 
time/temperature curve for the three hour long test.  

Temperatures were measured -and documented at three minute intervals (on 
strip chart recorders) for the unexposed surface of the test assembly.  
Visual checks of these temperatures were made throughout the test in order 
to detect possible problem areas.  

Throughout the test, an even blanket of flame was produced in the furnace.  
No smoke, fire, steam, etc. was noted from this seal specimen for the dura-.  
tion of the test.  

T 'he test was conducted for three hours. At the conclusion of the regula
tion test period, the furnace burners were shut off, the slab removed from 
the furnace and placed on its side for the hose-stream tests..  

8.0 Hose-Stream Tests: 

The first hose-stream was performed according to the IEEE 634-1918 test 
standard. Water was sprayed onto the exposed surface of the test slab spe
cimen for a period of 12 seconds using an even spray discharged from a one 
and a half inch diameter hose through a 30-90* set at 30* high velocity 
spray nozzle at seventy-five psi from a distance of ten feet.  

The second hose-stream. test was. performed according to the ANI test stan
dard. Water was sprayed onto the exposed surface of the test slab specimen 
for a period of 12 seconds using an even spray discharged from a one and 
one half inch diameter hose -through a 30-900 high velocity spray nozzle 
(set at 15*) at seventy-five psi from a distance of ten feet.



Test Report: #TS-TP-0073-B 
Revision: 0 
Page: 5 

The third hose-stream test was perfo rmed according to the AST 'M E-119 test 
standard. Water'was sprayed on the exposed surface of the 48" x 480 slab 
(with an exposed surface area of 30u x 30") for 12 seconds using a solid 
stream of water discharged from a two and half inch diameter hose through a 
one and one eighth inch diameter National Playpipe Nozzle at thirty psi 
from a distance of twenty feet.  

9.0 Test Conclusions: 

A. The fire test was conducted according to the 'ASTM E-119 

time/temperature curve for three hours.  

B. During the fire test, fire did not penetrate through the penetration 
seal specimen.  

C. During the fire test, fire did not occur on the unexposed surface as a 
result of heat conduction.  

D. Seal surface thermocouples readings at the test conclusion were as 
follows: 

TIC #13. .. ... ...... . . . (3350F) 
T/C #14 . . . .. .. .. . .. . . (3300F) 
T/C #15 .. .. ..... ..... . (3980F) 

E. That during the ASTM E-119 hose-stream test, water did not penetrate 
through the penetration' seal.  

F. Th 'at during the ANI standard hose-stream test, water did not penetrate 
through the penetration seal.  

G. That during the IEEE 634-1978 hose-stream test, .water did no~t 
penetrate through the penetration seal.  

H. It was noted that approximately 4-1/2' of the #TS-MS-0045-B material 
remained intact inside of the penetration. Most of the char layer had 
been dislodged by the solid stream (ASTM E-119 hose stream) test.  
Part of the pipe insulation (from the exposed surface) ,had been 
destroyed and dislodged from the pipe by the ASTM E-119 hose-stream 
test.  

I. The unexposed surf ace of the seal suffered no visual change. This 
seal surface, along with the pipe insulation passing through it 
remained completely intact at the conclusion of the fire and the hose
stream tests.
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TEST COMrMENITS 

0:~:0T,,. 612 OUT 

0:07:00 T-C 612 COPPECTED 

DRAFT PUNt AT . 03 'NE'G 

0:40:00 T/-C #24 OUT 

0 :42:00 T/C 024 'C'F:ECTED 

2: 10: 00 &.j:E0 MATE I AL E FAND I t UPWP-PDS 

2 2:10 : 0 LIGHT rIt'1.4E NiOTED' FPOM 1.100' MATER.IAL 

PASSEDf AFM HO-.-E STFEAM TE-.T FOP 12 SEC.  

PASED~t IEEE-,74 H:EE STFEAM TES.T FOP 12 S.EC.  

P i*.,- PE t' AE:.TP E-1 19 HC'--.E STREAM TEST FOR 12 SEC.
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FURNACE ATMOSPHEPE TEMPERATUPE (DEC:. F) 

TEST TIME, FURNACE ASTM E119 VARIPTION FR''im 

.Hr:Mine TEM P. 'TEMP. ASTM T-EMP.  

F F F 

*0:00 74 68 6 

0:05 1173 1000 t73 

0:10 1252 1300 -48 

*j :15 1407 13998 

0:20 1470 14628 

0 :25 1518 1510 a 

I0:30 1553 15503 

0:35 1586 1584 2 

0: 40 1611 1613 

*0:45 1636 1638 -2 

0:50 1653 .1661 -8 
*0:55 .1683 1681 2 

1:00- 1700 1700 -0 

1:05 1713 1718 -5 

I1:10 1738 1735 3 

1:15 1741 1750 -9 

1:20 1752 1765 -13 

*1:25 1774 1779 -5 

*1:30. 1793 1792 1 

1:35 1798 1804 -6 

1:40 1814 1815 -1 

1:45 1833 t826 

1:50 1841 1835 6 

*1:55 1842 1843 -1 

* :01852 1350- 2 

-1 :10 1872 t862 1 

w I:20 1873 1875 

2:30 1893 188s8 

*2:40 1903 119003 

*250 1915 1912 

*3:00 1925 1 925 -
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THERMOCOIJPLE.REFERENCE CHART 

FRAME PRINT THERMOCOUPLE THERMOCOUPLE 

*No. NO. No. LOCATION 

o1 1 1 0100 SURFACE 

21 2 2 0100 SURFACE 

11 3 3 0100 SURFACE 

114 4 0100 BARE PIPE 

* 15 5 0100 INSULATED PIPE 

11 6 6 0100 SEAL SUBSTRATE INT 

it1 7 7 0046 SURFACE 

11 ai a 0046 SURFACE 

11 9 9 0046 SURFACE 

11 10 10 0046, DARE PIPE 

* 1 11il 0046 INSULATED PIPE 

*11 12 * 12. 0046 SEAL SUBSTRATE IN T 

la1 13 0045 SURFACE 
12. 4 05SUFC 

*12 23 14 0045 SURFACE.  

* 12 4- 16 0045 DARE PIPE 

,12 5 17 0045 INSULATED PIPE 

*12 0 18 0045 SEAL SUBSTRATE I NT 

12 * 7 19 0080 SURFACE 

o 12 8 200080 SURFACE 

12 9 21 0080 SURFACE 

* 12 10 22 0080 BARE PIPE 

* 2 123 0080 INSULATED PIPE 

1212 24 0080 SEAL SUBSTRATE INT



TEST TIIt 

Hr: Mi r 

0: 10 

* 0: 15 

0: 20 

0: 25 

* 0: 30 

0: 35 

0: 40 

0: 45 

0: 50 

0: 55 

100 

1: 05 

* :10 

* 1: 15 

* 1: 20 

130 

1:35 

* 1: 40 

1: 45 

* 1: 50 

* 1: 55 

2:00c 

2: 40 

2: 50 

3: 00
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0045 UNEXPOSED MATREIAL SURF.-(DEC F) 

IE T/C-NO.  

13 14 15 16 17 Is.

70 

72 

-73 

76 

90 

99 

123 

135 

148 

159 

170 

184 

191 

200 

208 

217 

227 

232 

244 

248 

253 

259 
265 
2 74 

292 

310 

319 

327 

335

73 

75 

74 

73 

71 

66 

59 

51 

42 

31, 

135 

146 

157 

170 

179 

190 

199 

208 

219 

2 26 

237 

24 4 

251 

257 

264 

275 

292 

310 

320 

328 

330

70 

.72 

73 

75 

so 

87 

97 

108 

121 

134 

147 

162 
176 

189 

204 

217 

232 

247 

259 

271 

282 

293 

303 

315 

321 

339 

354 

362 
373 

384 

398

70 

88 

134 

186 
234 

276 

313 

346 

376 

403 

426 

448 

468 

488, 

503 

519 

533 

546 

561 

573 

585 

597 

608 

619 

628 
644 

660 

676 

689 

701 

713

70 

78 

85 

95 

108 

123 

141 

162 

196' 

,'204 

223 

240 

258 

272 

289 

303 

318 

332 

345 

360 

372 

395, 

407 

42.7 

452 

477 

496 

512 

525

70 

85 

130 

174 

218 

255 

288 

315 

342 

365 

384 

425 

443 

461 

478 

495

511 

540 

554 

5 

700 
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con/truction technologyu Iobootorie 
a Divigon of the PORTLANO CEMENT ASSOCIATION 

5420 Old.Orchard Road. Skokie, Illinois 60077 9 Phone 312/968-6200

August 13, 1981 I ii

Mr. G. J. Jarosz 
Tech-Sil, Inc.  
1800 Elmhurst Road 
Elk Grove Village, Illinois 
60007

AMD f 1

Dear Mr. Jarosz: 

I have reviewed Test Report #TS-TP-00.75-A entitled, 
Fire & Hose-Stream Tests of Four Penetrations." 

This test was~conducted on July 15, 1981, in the Fire 
Research Labor atory, Construction Technology Laboratories, 
of the Portland Cement Association.  

This report accurately describes details of specimen lfab
rication, test procedures, observations during test, and.  
test results.  

Sincerely yours, 

Director 

Fire Research Department 

Melvin S. Abrams 

rk

CR-4803

Copy to
W. G. Corley 
Central File



AD PROPERTY ENGINEE RING DEPARTMENT A D. ktvn J Cotnog. VSLO Poesite 
NUCTEkCH-SIL LC 

INSURE \9~U 
BURT C. PROOM. CPCU 

Pe~s~ontOCT 28 18 

October 23, 1981 

Mr. Gregory J. Jarosz 
Manager of Technical Development 
Tech-Sil, Inc.  
1800 Elmhurst Road 
Elk Grove Village, Illinois 60007 

Dear Mr. Jarosz: 

We have reviewed Tech-Sib, Inc. Test Reports TS-TP-0075-A and 
TS-TP-0075-B which were conducted on July 15 and August 24, 1981 at 
Construction Technology Laboratories of the Portland Cement Association.  

* These three hour fire endurance and hose stream tests were conducted 
to qualify a minimum 1/8" clearance between electrical or mechani-cal 
penetrations and a concrete or steel lined substrate. The following 
fire stop materials successfully completed the fire and hose stream 
tests: 

TS-MS-0060-E Leaded Silicone Elastomer (147-177 lbs./cu. ft.) 
TS-MS-0080-A Self-supporting High Density Silicone Gel (147-177 lbs./cu. ft.) 
TS-MS-0046-A Silicone Gel (90 lbs./cu. ft. minimum) 
TS-MS-0009 Dow Corning 3-6548 Silicone Foam (15-23 lbs./cu. ft.) with 

1" Kaowool "M- Board' or "Ceraform Board" 
TS-MS-0080-C High Density Silicone Gel (147-177 lbs./cu. ft.) 
TS-MS-0045-B Silicone Elastomer (70-90 lbs./cu. ft.) 

In addition, five 1/4" copper tubes were tested to qualify a 0" clearance 
between the substrate and copper tubing to a maximum of 1/4" diameter copper 
tubing with'a 1/2" clearance between the tubes. A 2 5/8" steel pipe covered 
with 1/2" Cerablanket and aluminum jacketing was also tested with a 1/8" 
clearance.  

If we can be of any further assistance, please do not hesitate to 
contact us.  

Sincerely, 

?(.7- d 
Robert F. MacMillan 
Project Engineer 

cc: Mr. G. Buxton - Middle South Services 
Mr. T. S. Killen - Bechtel Power Corporation, Gaithersburg, Md.  
Mr. C. Eckenboy - Bechtel Power Corporation, Gaithersburg, Md.  

T hoEor't 245./ 270 romw<tcn Ayo"U~/Fto (0 o*X1Ut 06032 / (2M677-730S U Er. Doot. (203)677-7715 / TIK X&C 3-029
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1.0 Scope: 

This report describes a qualification fire/hose-stream test for four dif
ferent materials. -These materials are: 

Penetration "A": #TS-MS-0060-E Leaded Silicone Elastomer (147-1177 
lbs./cu.ft.).  

Penetration. UBII: #TS-MS-0080-A Self-Supporting High Density 
Silicone Gel (147-177 lbs./cu.ft.).  

Penetration "CIO: #TS-MS-0046-A Silicone Gel (90-105 .1bs -/cu. ft.,); 
and, 

Penetration 'IF": #TS-MS-0009 (Dow* Corning #3-6548) RTV Silicone 
Foam (15-23 lbs./cu.ft.) and one 1"1 thick Kaowool 
"M-Board" dam .(ha'lf of penetration's exposed 
surface) and one 1" thick Johns-Manville "Ceraform 
Board" dam (other half of the penetration's 
expsedsurface).

The test consisted of subjecting a 48"1 x 48" x 12" thick- -concrete slab 
which contained these four sealed openings to 'a three hour long ASTM E-119 
time/temperature curve fire test. Applicable portions of both current ANI 
and IEE E (634-78) fire test standards had been addressed as described later 
in this test. ,At the conclusion of the fire test, the slab was removed 
from the test furnace and then was subjected to three different types pf 
hose stream tests in order to address all current variations of this por-.  
tion of the qualification test.  

The test as described was not conducted to duplicate specific penetrations 
that may be found in the field, but rather to show specific conditions 
(such as minimum annular space between a penetrating member and substrate).  
These conditions and the methods by, which they were addressed are as 
follows: 

A. Each, of' the four 12" x 12" x 120 deep openings utilized one 
"pipe/traym penetrating member. This -type of member consisted of a 
three sided channel fabricated from 1/4" thick steel plate welded 
together at each corner. -A "pipe/tray" was assembled and located in 
each opening, so that each provided a 1/8" wide gap (approximately 
34-1/4"' long) between the "pipe/tray" and the opening's substrate.  
The back (middle) of each "pipe/tray" was situated so that it ran 
parallel to each test openings single 1/4" thick steel substrate.  
This steel .liner located on one side 'of each penetration was used to 
show field conditions where either concrete or steel substrates occur.  
The "pipe/tray" was used to- demonstrate a condition where either a 
pipe .or cable tray.-(etc.) closely follows (within 1/80) a 
penetration's substrate. This was an important field variable which 
required testing since. earlier qualifications tests could not prove 
that.
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1) Sufficient amounts of the different sealing materials would flow 
into a long* narrow space to provide adequate fire protection; 
and, 

2) That sealing materials installed between two closely located 
substrates would provide adequate fire protection, in 'con
sideration of the destructive tendency of substrates conducting 
heat into a seal's unprotected surfaces.  

The channel shape for the "pipe/tray"l was chosen since it geometri
cally includes representat ions of all possible combinations of stan
dard pipe sizes (for mechanical openings) where a shorter (length) gap 
would be produced by a non-concentric pipe inside of a sleeve. The 
length of the gap resulting from the use of the channel shaped 
"pipe/traWl also demonstrated conditions where wider cable trays (or 

penetrating -members with flat surfaces) are located closely to a 
substrate.  

B. Each opening also used five 1/4" diameter copper tubes(O0" clearance 
from the substrate) to demonstrate field conditions where single or 
multiple small diameter copper, tubing serve as the penetrating mem
bers. This was a condition not shown in previous firetests.  

C. Each opening also used a single 2-5/8"1 diameter steel pipe (capped Ot 
both ends) covered with 1/2" thick Johns-Manville Cerablanket and 
standard aluminum jacketing. The Cerablanket was held in place by the 
jacketing which in turn was joined with small sheet metal screws..  

A bead of TECH-SIL, Inc. #TS-MS-O001 (Dow Corning #96-081) Silicone 
Adhesive was spread over the jacket's seam as it passed through the 
simulated penetration seal. This was done in order to prevent the 
different sealing materials from flowing into the Cerablanket insula
tion during seal installation.  

This' item was included to show a field condition where pipes may be\ 
off center to such a degree that standard pipe insulation willI not fit 
completely around the pipe as it passes- through the penetration.  
Where this occurs in the field. and where. sealing materials must be 
protected from pipes which -exceed the operating temperature limita
tions of the sealing materials, the Cerablanket/aluminum jacketing is 
proposed as a substitute or alternate to standard pipe insulation for 
insulating a pipe as it passes through an opening and therefore was 
shown in this qualification test.
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These penetrating members were located in a corner of each penetration 
1/8" from one substrate to show minimum annular space. By placing 
these members as such, a second qualification feature for this item 
was provided. These member locations demonstrated a maximum annular 
space of 11-5/16" (diagonally from the edge of the penetrating member 
to the -opposite inside corner of the upipe/tray"). This, in accor
dance with previous tests conducted, showed that a pipe penetrating 
member (whether it is insulated or bare) can produce a maximum annular 
space of 11-5/16" while the respective sealing material in turn 
provides adequate fire protection.  

D. Each opening was equipped with a section of non-functional IUnistrut 
steel welded to the inside of the upipe/tray" at the center of the 
seal (parallel to the slab surfaces). This piece of material was 
added to demonstrate conditions, where Unistrut or steel are used in 
-normal 1Aeld conditions to support cable trays and anchor conduits.  
These supports often 'become embedded in the different sealing 
materials. The intent of this item was to prove that these support 
mechanisms do not affect the fire endurance capabilities of the 
overall seal designs.  

E.Penetration "B" had an additional 4"1 diameter by 24"1 long rigid steel 
* conduit penetrating member which was filled with cable. The purpose 

of this was to provide an additional penetration which would qualify 
the use of the #TS-MS-0080-A Self-Supporting High Density Silicone Gel 
as a conduit seal.  

F. Penetration "Fu whi ch consisted of 90 of TECH-SIL #TS-MS-0009 (Dow 
Corning #3-6548) RTV Silicone Foam over one 1" thick section of 
damming material used two different types of damming material. Half 
of the opening was dammned with Kaowool "M..Board" while the other half 
of the opening was damml~ed with Johns-Manville Ceraform Board. The 
purpose of this item was to demonstrate that either of these generic 
dammning material could be used with the silicone foam in conjunction 
with Items A through E of this section.  

As stated earlier, these items reflect specific conditions and were 
not intended to duplicate actual penetrations- found in the field.  
This test was designed to use the tested conditions in conjunction 
with other tests performed for these specific materials.  

This test was conducted, 7/15/81 at Portland Cement Association 
(Skokie, Illinois). The test was witnessed by representatives of 
Portland Cement Association, TECH-SIL, Inc., Mssrs. W. Bornhoft (of 
.American Nuclear Insurers) and G. Buxton (Middle South Energy).
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2.0 Slab Construction: 

A forty-eight by forty-eight by twelve inch thick concrete slab. was 
cast to represent a typical floor section. The slab contained four 
12H x 12"1 x 12"1 penetrations. -One surface of each opening consisted 
of a 1/4" thick steel plate. As a result, each opening showed repre
sentative cast (or core bored) and steel substrate surfaces.  

As part of the slab fabrication, concrete reinforcing bars were 
embedded in the concrete around the penetration. The type of bar used 
was, an ASTM A615'grade 60 type steel with a arinimum yield strength of 
60,000 psi.  

The concrete for the :slab was mixed, formed and poured by Portland 
Cement Association. personnel. The concrete was made from sand and 
gravel from Elgin, Illinois (predominately dolmitic aggregate). The 
-sand uset had a specific gravity of. 2.67, absorption of 2%.  

Checks .were made for concrete slump, unit weight and air content.  
Batch quantities, properties of plastic concrete, and strength were 
approximately the following: 

Average slump, (in.): . . . . . . . . . . . .3-1/2 
Average air content: . . . . . .. . . 0 . ...4% 
Average fresh unit weight:. .. . . . .145 lbs./cu.ft.  
Average compressive strength: . . . . . . . .4,000 

The concrete was mixed at Portland Cement Association's test laboratory 
with a tilting drum mixer distributed into the form around the penetration 
with an overhead dump bucket, and consolidated with an internal vibrator.  
The top surface was leveled with wooden float and finished with a magnesium 
float.  

Braces fabricated from 3" x 3u x 1/4N thick angle steel were mounted to the 
slab approximately 6"1 above its unexposed surface. The braces were used to 
anchor all of the penetrating members with.the exception of the cables used 
in penetration "IV (these were mounted from a separate brace approximately 
2 4 U above the unexposed surface of the slab).- No braces were used on the 
slab's exposed surface.  

3.0. Penetrating Members: 

The'following items were used in each opening. to represent penetrating- mem
bers: 

A. A 11-3/4" x 11 3/4" x 11-3/4" channel shaped ."pipe/tray" fabricated 
from 1/4" steel plate welded togethe 'r at each corner (one "pipe/tray" 
per opening). This thickness of steel plate was chosen since it was 
believed to represent a more severe condition (in regard to heat 
conduction) than the thinner galvanized steel used for cable tray 
construction and also since it would adequately represent a pipe.
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Each "pipe/tr'ay" passed. through the test -openings so that they 
extended 12" below *the exposed surface of the slab and 6" above its 
unexposed surface. -The 6"1 extension above the slab also posed a more 
severe condition since the heat sink effect of a longer 36"1 extension 
of the penetrating member above the slab's unexposed surface was not 
taken advantage of. This step was implemented to demonstrate con
ditions where cable trays might terminate closer to a penetration seal 
surface than 36".  

This "pipe/tray" member was located 1/8"1 from three of each opening 
substrates. The bottom (middle) of the channel shape was located 1/8", 
from each opening's steel substrate.  

B. A 2-5/8" diameter by 54" long steel pipe capped at both ends (one each 
opening). The pipe was wrapped with 1/211 of Johns-Manville 
Cerablanket and standard aluminum jacket. The aluminum jacket was 
fastened at its overlapping seam with short sheet metal screws. A 
bead of 11rECH-SIL #TS-MS-0001 (Dow Corning #96-061) Silicone Adhesive 
was spread over the jaclet's seam as it passed through the opening.  

These members were mounted so that they passed through the opening and 
extended 12" below the slab's exposed surface and 30" -above its unex
posed surface.. These members were located 1/8" from each opening's 
substrate surface.  

C. Five (each opening) 1/4"1 diameter by 54n long copper tubes crimped at 
both ends. These tubes were mounted so that they passed through tbe 
opening and extended -12"1 below the slab's exposed surface and 30", 
above its unexposed surface. These members were located so that there 
was no clearance (0") between a tube and substrate. Each tube was 
located within 1/2" of another tube.  

D. Each opening Also was penetrated (horizontally) with a section of 
unistrut steel located at the center of each seal's overall depth.  

E. Penetration "B" (only) was penetrated by a 4V diameter by 241 long 
rigid steel conduit. Th 'is conduit was -located so that it passed 
through the opening and extended 12" -above the slab's unexposed 
surface. The conduit was located 1/8u from the penetration's 
substrate. Theconduit was filled with the following cable: 

QTY. - Description - dia. - Sectional Area 

25 - IKN (25 c/small conductor), PYCiJacketed - 0.24 - 1.13 in.2 
8 - V7E #10 Rockbestos Firewall III, XLPE2 

jacketed - 0.5550-1.90 in.2 
7 -3/c #10 Okonite Okolon, EPR/H jacketed '- 0.639u-.2.24 in.* 

5.27 in. 2 
5.27 in. 41.93% fill = 105% loading.
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4.0 Seal-Types: 

The test openings were filled accordingly: 

A. Penetration A: Sealed with #TS-MS-0060-E Leaded Silicone Elastomer 
(147-17 lIbs./cu.ft.) not less than 12u deep.  

B. Penetration B: Sealed with #TS-MS-0080-A Self Supporting High Density 
Silicone Gel (147-177 lbs./cu.ft.) not less than 1213 deep.  

C. Conduit passing through Penetration "B": Sealed with #TS-MS-0080-A 
Self Supporting High Density Silicone Gel (147-177 lbs./cu.ft.) not 
less than 24" deep.  

0. Penetration C: Sealed with #TS-MS-0046-A Silicone Gel (90-105 
lbs./cu.ft.) not less than 12" deep. It should be noted that boot 
seals art normally used in conjunction with the #TS-MS-0046-A Silicone 
Gel (the boots act as flexible membrane forms). The test was con
ducted without the use of these boots.  

E. Penetration F:* Sealed with #TS-MS-0009 (Dow Corningr#3-6548) RTV 
Silicone Foam, 15-23 lbs./cu.ft., not less than 9"1 deep. The silicone 
foam was installed over a split 1" thick dam consisting of both 
Johns-Manville "Ceraform Board" and Kaowool "M-Board". The 1/8" wide 
gap between the "pipe/tray" and the substrate was filled with 11" of 
silicone foam over the respective damming material.  

5.0 Thermocouples: 

A total of 36 thermocouples were attached to the four test assemblies- in 
order to obtain temperature data during the fire test. These thermocouples 
can be divided into three separate groups which are: 

1. Thermocouples for monitoring seal surface temperatures.  

2. Thermocouples for monitoring seal surface/penetrating member interface 
temperatures; and, 

3. Thermocouples for monitoring seal surface/penetration substrate inter
face temperatures.  

Seal surface thermocouples (group 1) were mounted so that the tip of the 
thermocouple was embedded between 1/4-1/21 into the seal below its unex
posed surface. Thermocouples to be used for monitoring penetrating member 
and substrate temperatures (groups 2 and 3) 'were mounted 1/4u-1/2" below 
the seal's unexposed surface by prying the seal back slightly and inserting 
the top of the, thermocouple into the separation. As a result, an interface 
temperature was obtained which is more accurate than temperatures' obtained 
by other methods.
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Thermocouples used for this, test are identified as follows:

TIC 
T/C 
T/C 
T/C 
T/C 
T/C 
TIC 
TIC 
T/C 
T/C 
T/C 
T/C 
T/C 

* T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C 
T/C

# 1:,Pen. WA 
# 2 : Pen. "A" 
# 3: Pen. uAu 
# 4: Pen. OA" 
# 5 : Pen. "Au 
# 6 : Pen, WA 
# 7: Pen. "A" 
# 8 : Pen. "A" 
# 9: Pen-. "Bu 
#10: Pen. "B" 
#11: Pen. "B" 
#12: Pen. uBu 
#13:%Pen. U8B" 
#14: Pen.. uB" 
#15: Pen. "B" 
#16: Pen. "B" 
#17: Pen. u811 

#18: Pen. B" 
#19: Pen. UB" 

#20: Pen. "B" 
#21: Pen. "C" 
#22: Pen. NC,.  
#23: Pen. OC" 
#24: Pen. OC" 
#25: Pen. "C', 
#26: Pen. "C" 
#27: Pen. "Cu 
#28: Pen. "Cu 
#29: Pen. uFn 
#30:.Pen. OF" 
#31: Pen. "Fu 
#32: Pen. OF" 
#33: Pen. O" 
#34: Pen. "Fu 
#35: Pen. uF" 
#36: Pen. uFu

Seal Surface 
Seal Surface 
Seal Surface 
Seal/Concrete Substrate Interfate 
Seal/Steel Substrate Interface 
"Pipe/Tray"/Seal Interface
Insulated Pipe 
Copper Tube 
Seal Surface 
Seal Surface 
Seal Surface 
Seal/Concrete Substrate Interface 
Seal/Steel Substrate Interface 
"Pipe/Trayu/Seal Interface 
Insulated Pipe 
Copper Tube 
Pen. Seal/Conduit Interface 
Conduit Seal/Conduit Interface 
Conduit Seal Surface 
Conduit Seal Surface 
Seal Surface 
Seal Surface 
Seal Surface 
Seal/Concrete Substrate Interface 
Seal/Steel'Substrate Interface 
"Pipe/Tray"/Seal Interface 
Insulated Pipe 
Copper Tube 
Seal Surface 
Seal Surface 
Seal Surface 
Seal/Concrete Substrate Interface 
Seal/Steel Substrate Interface 
"Pipe/Trayl"/Seal Interface 
Insulated Pipe 
Copper Tube

*(1340F) 
(1390F) 
(165 0F) 
( 810F) 
(3340F) 
(208 0F ) 
(.237 0F) 
(1770F) 
(120 0F) 
(1230F) 
(144 0F) 
(1600F) 
(320 0F) 
(2440F) 
(2600F) 
(273 0F) 
(268 0F) 
.(1290F) 
( 83F) 
(1460F) 
(1260F) 
(113 0F) 
(125 0F) 
(1630F) 
(323 0F) 
(234 0F) 
(.280 0F) 
(1850F) 
(1770F) 
(357 0F) 
(1930F) 
(199F.) 
(1470F) 
(2930F) 
(3780F) 
(3910F)
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The final temperature readings at the conclusion of the three hour fire 
test are shown in parenthesis after- the above thermocouple identification.  
The following chart shows a comparison of the different temperatures at the 
test conclusion:' 

Penetration HA"8"# "CH 'IF" 

Seal Surface 1340 1200 1260 1770 

Seal Surface 1390 1230 1130 3570 

Seal Surface 1650 1440 1250 1930 

Concrete Interface '810 1600 1630 1990 

Steel Interface 3340 3200 3230 1470(*) 

"Pipe/Tray"/Seal 2080 2440 2340 .2930 

Insulated Pipe 2370 2600 2800 3780 

Copper Tube 1770 2730 1850 3910 

()Seal inside of upipe/tray" had separated from "pipe/tray" early-in the 
test leaving an approximately 3/411 wide gap. This gap may have 
allowed for cooling at this portion of the seal.  

6.0 Fire Test: 

The fire test procedure consisted of subject ing the test slab and seal spe
cimens to a three hour long ASTM E-119 time/temperature curve fire test.  
For this, the slab was placed on a small floor furnace.  

Simply described, the furnace used for this type of test is a square 
shaped, refractory brick lined steel box heated by four gas burners (one on 
each side of the furna 'ce). The burners are automatically ignited from the 
outside of the furnace.
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The burners in the furnace operate in unison so that a uniform blanket of 
flame covers the plan area of the furnace space at burner level. The fur
nace atmosphere temperatures-are controlled and monitored by three shielded 
chromel-alumel thermocouples located exactly twelve inches down from the 
top of the f urnace. The furnace atmosphere temperatures were controlled 
automatically throughout the test. -Visual ,inspection of the furnace 
atmosphere temperatures were also made from time to time. Manual control 
of this system was instituted at different points -during the test in order 
to make adjustments for fuel contribution and heat loss of the test 
assembly. The furnace draft was controlled both manually and automatically 
(to correct the 'draft as a result of fuel contribution and temperature 
~variables) during the test.  

7.0 Test Record: 

The fire test was conducted for 3 hours in accordance with the ASTM E-119 
time/temperature curve. Furnace atmosphere temperature data along with 
individual unexposed surface thermocouple documentation is shown in table 
form at the end of this report. Other items noted during ths test are as 
follows: 

-A. The entire test was conducted using a -. 08 in. H20 draft on the 
exposed side of the slab.  

B. At one hour and five minutes into the test, the sil'icone foam seal 
used in penetration "F11 began to slide up against the back inside wall 
of the "pipe/tray". As the foam rose, it peeled. back away from the 
"pipe/tray" to produce an approximately 3/4" wide by 4u deep gap. It 
was postulated that the sili'cone foam had expanded from the initial 
heat of the test (a normal feature attributed to this material) and 
instead of expanding laterally in the opening, the back portion of the 
seal slid up against the smooth surface of the "pipe/traym.  

C. At one hour and fifty-five minutes, a light veil of smoke was noted 
originating from Penetration uCu. The smoke density increased 
slightly for the duration of the test. It was observed that most of 
the smoke was generating' from the area where the copper tubing 
penetrated the seal. It was 'suspected that the heated tubes might 
h ave caused a smal I pocket of uncured or reverted gel material to 
smoke., 

8.0 Hose-Stream Test: 

Although only one hose-stream test is normally required in order to qualify 
a seal assembly, .three different hose-stream tests were conducted to 
include available test standard variations.
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The first hose-stream -test was performed according to the IEEE 634-1978 
test standard. Water was sprayed onto the exposed surface of the test slab 
specimen for a period' of 12 seconds using an even spray discharged from a 
one and one half inch diameter hose through a 30-90* high velocity spray 
nozzle (set at 300) at 75 psi from a distance of 10 feet.  

The second hose- stream test was performed according to the current ANI test 
standard. Water was sprayed on the exposed surface of the slab for 12 
seconds using an even spray discharged from a one and one half inch 
diameter hose through a 30-90* high velocity spray nozzle (set at 150) at 
seventy-five psi from a distance of ten feet.  

The third hose-stream test was performed according to the ASTM E-119 test 
standard. Water was sprayed onto the exposed surface of the slab for 12 
seconds usino.a solid stream of water discharged from a two and one half 
inch hose with a 1-1/8" National. Playpipe Nozzle at 30 psi from a distance 
of 20 feet.  

9.0 Test Conclusions: 

A. At the conclusion of the fire test, it was confirmed that fire did not 
penetrate through the seal assemblies nor did fire occur on any of the 
different seal surfaces as a result of spontaneous combustion, etc..  

B. None of the surface temperatures exceeded the ANI pass/fail seal tem
perature limitations (325 0F + ambient, maximum). At the end- of the 
test, the seal surface temperatures were shown to be: 

Penetration "A": 1340, 1390, and 1650F 
Penetration "BV: 1200, 1230, and 1440F 
Conduit Seal in Penetration "Bu: 830 and 1460F 
Penetration "Cu: 126 , 1130, and 125*F 
Penetration "FTM: 17.70, 3570, and 193*F 

C. Water did not penetrate through anyof the seal assemblies during any 
of the three hose-stream tests.  

D. It was noted (after the hose-stream tests) that the following amounts 
of material had been destroyed by fire and had been washed away during 
the hose-stream tests: 

1.. Penetration "Am: Main Seal: 3-5", in 1/8" gap: 8" 
2. Penetration "B": Main Seal and 1/8N gap: None (hard char) 
3. Penetration "C": Main Seal: 5-7m, in 1/8" gap: 4u 
4. Penetration "Fu: Main Seal: 6-7-1/2", in 1/8"1 gap: 9-11".
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85 

88 

92 

96 

101 

105 

III 

115 

121 

126 

131 
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142 

1I4t 

154 

160 

165 
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182 

193 

203 
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226 

251 

260

77 

77 

86 

93 

101 

108 
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121 

127 

134 

140 

146 

153 

158 

164 

170 

176 

181 

187 

193 

199 

206 

212 

219' 
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256 
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257 
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77 

77 

77 

78 

81 

84 

88 

93 

98 

104 

110 

114 

120 

127 

133 

140 

147 

153 

160 

167 

175 

181 

188 

194 

200 

212 

224 

235 

246 
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268 

i -is

75 

75 

75 

75 

75 

76 

77 

78 

79 

80 

82 

84 

87 

89 

92 

95 

98 

100 
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101 

103 

105 
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109 

113 
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124 
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TECH-SIL (CR4803) - 07/15/81 

UNEXPOSED SURFACE TEMP. (DEC F.): 

TEST TIME, T/C HO.  

Hr:Mirn 19 20 .21 22 .23 24

0: 05 

0: 10 

0: 15 

0: 20 

0: 25 

0: 30 

0: 35 

0: 40 

0: 45 

0: 50 

0: 55 

* 1:00 

1: 05 

1:10 

1: 15 

* 1: 20 

1: 25 

* 1: 30 

* 1: 35 

* 1:40 

1 145 

1: 50 

1: 55 

* 2: 00 

2: 10 

2: 20 

2: 30 

* 2: 40 

2: 50 

* 3: 00 

91 2@

73 

73 

74 

74 

73 

74 

74 

74 

74 

75 

75 

75 

77 

75 

76 

76 

76 

75 

75 

76 

76 

78 

78 

79 

78 

80 

82 

80 

83' 

83

76 

75 

75 

75 

75 

75 

76 

76 

77 

78 

79 

81 

83.  

85 

87 

89 

92 

95 

98 

too 

103 

106 

109 

112 

115 
120 

126 

131 

136 

141 

146

78 

78 

,77 

78 

77 

77 

78 

77 

78 

78 

78 

79 

79 

80 

81 

82 

83 

84 

86 

87 

89 

90 

92.  

94 

96 

100 

105 

110 

115 

121 

126

77 

77 

77 

77 

77.  

77 

77 

77 

77 

77 

78 

78 

78 

79 

80 

80 

81 

82 

83 

84 

85 

86 

88 

89 

90 

93 

97 

100 

104 

108 

113 

4-

78 

78 

77 

77 

77 

77 

77 

77 

78 

78 

78 

78 

79 

79 

80 

81 

82 

83 

85 

86 

88 

89 

91 

93 

95 

99 

1.04 

10?: 

114 

119 

125 

.6

4-

77 

77 

77 

77 

78 

78 

79 

79 

at1 

82 

83 

85 

87 

89 

91 

93 

96 

99 

101 

104 

107 

110 

113 

116 

120 

126 

133 

141 

148 

156 

163



TECH-SIL (CR4303) - 07/15/81 

UNEXPOSED SURFACE TEMP. (DEG F.) 

TEST TIME, T/C NO.  

Hr:Mir 25 26. 27 28. 29 30

0:00r 

0: 15 

0: 20 

0: 25 

0: 30 

0: 35 

0: 40 

0: 45 

0: 50 

0: 55 

* 1: 00 

1: 05 

1: 10 

1:15 

* 1: 20 

1: 25 

1: 30 

1: 35 

* 1: 40 

* 1: 45 

1: 50 

* 1: 55 

2: 00 

-2: 10 

* 2: 20 

2: 30 

2: 40 

2: 50 

* 3: 00

78 

78 

78 

81 

84 

90 

96 

103 

110 

118 

127 

135 

144 

154 

162 

172 

181 

189 

198 

206 

213 

220 

226 

234 

241 

255 

269, 

-' 284 

296 

310 
323

78 

77 

78 

79 

82 

85 

89 

93 

97 

101 

105 

110r 

114 
-119 

123 

128 

1 32 

137 

141 

146 

151 

155 

160 

165 

171 
182 

193 

.204 
215 

225 

234

77 

77 

77 

79 

81 

83 

87 

90 

95 

99 

104 

109 

115 

'120 

126.  

132 

138 

144 

149 

155 

162 

1 68 

174 

182 

189 
206 

221 

238 

252 

267 

280 

-+94

77 

7? 

78 

79 

81 

83 

85 

87 

89 

91 

93 

97 

99 

102 

105 

108 

112 

1115 

118 

121 

124 

128 

132 

135 

138 
147 

154 

163 
170 

177 

185

78 

78 

.77' 

78 

79 

80 

82 

84 

86.  

89 

91 

93 

95 

98 

102 

105 

109 

112 

116 

119 

12 3 

126 

130 

133 

137 
144 

150 

157 

164 

170 

177

78 

78 

79 

83 

91 

99 

109 

119 

128 

141 

152 

160 

172 

182 

192 

201 

211 
212 

228 

236 

243 

251 

257 

252 

271 
284 

299 

313 

327 

342 

357



TECH-SIL (CR4803) - 07/15/81

UNEXPOSED SURFAICE TEMP. (DEG F.)

TEST TIME,. T/C No.  

Hr:Min 31 32 33. 34 35 36

0: 05 

* 0:1 

0: 15 

0.: 20 

* 0: 25 

0: q 

0i: 4f 

0: 5~ 

105

1:10 

1: 15 

1: 20 

1: 25 

1: 45 

1:530 

1: 55 

2:00 

S10 

2: 20 

2: 30 

* 2: 40 

56 

i~ i E

77 

77 

77 

77 

78 

80 

81 

83 

8 .4 

86 

9 

94 

97 
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104 

107 

115 

120 

124 

128 

132 

137 
146 

155 
164 
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183 
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78 

78 

78 

80 

81 

83 

85 

87 

90 

93 

96 

99 
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105 

109 

112 

116 

120 

123 

127 

131 

135 

139 

143 

147 

155 
163 
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181 

194 

199

77 

76 

76 

77 

78 

78 

80 

82

83 

85 

86 

90 

92 

94 

96 

98 

.100 
103 

106 

108 

lit 

114 

117 
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129, 

130 

136 

141 

147

77 

78 

82 

95 

Ill 

124 

137 

148 

157 

1'65 

172 

177 

183 

189 

19 5 

281 

207 

212 

221 

226 

230 

232 

.238 

241 

250 

257 

266 

274

278 

293

77 

82 

98 

114 

126 

139 

152 

1641 

177 

189 

201.  

213 

222 

233 

2 42 

251 

260 

2 69 

278 

2 9 

303 

307, 

314 

328 

338 
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360 

369 
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7? 

1 14 

153 

163 

172 

180 

186 

192 
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211 
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221 

250i 
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BURT .MPROOM.CPU 
President

AMERICAN 
NUCLE mv-% 
!NSUHE-1 

OCT 2 8

PROPERTY ENGINEERING DEPARTMENT 
S Jctn J (orne. VKe PNosint 

L

October-23, 1981 

Mr. Gregory J. Jarosz 
Manager 'of Technical Development* 
Tech-Sib, Inc.  
1800 Elmhurst Road 
Elk Grove Village, Illinois 60007 

Dear Mr. Jarosz: 

We have reviewed Tech-Sil, Inc. Test Reports TS-TP-0075-A and 
TS-TP-0075-B which were conducted on July 15 and August 24, 1981 at 
Construction Technology Laboratories of the Portland Cement Association.  
Thes e three hour fire endurance and hose stream tests were conducted 
to qualify a minimum 1/8" clearance between electrical or mechanical 
penetrations and a concrete or steel lined substrate. The following 
fire stop materials successfully completed the fire and hose stream 
tests:-

TS-MS-0060- E 
TS-MS-0080-A 
TS-MS-0046 -A 
TS-MS-0009 

TS-MS-0080-C 
TS-MS-0045-8

Leaded Silicone Elastomer (147-177 lbs./cu. ft.) 
Self-supporting High~ Density Silicone Gel (147-177 lbs./cu. ft.)
Silicone Gel (90 lbs./cu. ft. minimum) 
Dow Corning 3-6548 Silicone Foam (15-23 lbs./cu. ft.) with 
I" Kaowool "M-Board"-or "Ceraform Board" 
High Density Silicone Gel (147-177 lbs./cu. ft.) 
Silicone Elastorner (70-90 lbs./cu. ft.)

In addition, five 1/4" copper tubes were tested to qualify a 0"' clearance 
between the substrate and copper tubing to a maximum of 1/4" diameter copper 
tubing with a 1/2" clearance between the tubes. A 2 5/8" steel pipe covered 
with 1/2" Cerablanket'and aluminum jacketing was also tested with a 1/8" 
clearance.  

If we can be of any further assistance, please do not hesitate to 
contact us.  

Sincerely, 

Robert F. MAcMi 11an 
Project Engineer 

cc: Mr. 6. Buxton -Middle South Services 
Mr. T. S. Killen - Bechtel Power Corporation, Gaithersburg, Md.  
Mr. C. Eckenboy - Bechtel Power Corporation, Gaithersburg, Md.  

The Exchanij Sute 245 / 270 Farrwqto, AvenueFo,"iMigo COMxt cUt 06032 /(203677-70U0Eng.De. (0)7-7715/T( N643-029



con/truction technologyJ Iaborcitoriei 
a Division of tiu PORTL.AND CEMENT ASSOCIATION 

5420 Old[ Orchard Road. Skokie, Illinois 60077 e Phone 312/966-6200 

September 25, 1981 

Mr. G. J. Jarosz 
Tech-Sil, Inc.  
1800 Elmnhurst Road 
Elk Grove Village, Illinois 
60007 

Dear Mr. Jarosz: 

I have reviewed Test Reports #TS-TP-0075-B entitled, 
"Qualification Fire-Hose-Stream Test for Three Different 
Materials," and #TS-TP-0081 entitled, "Fire and Hose
Stream Test for #TS-MS-0080-A - Self-Supporting High
Density SilicQole Gel." 

These tests were conducted on August 24, 1981, and September 
11, 1981, in the Fire Research Laboratory, Construction 
Technology Laboratories, of the Portland Cement Associ
ation.  

These reports accurately describe details of specimen, fab
rication, test procedures, observations during test, and 
test results.  

Sincerely yours, 

Director 

Fire Research Department 

Melvin S. Abrams 

rk 

CR- 4795 

CR-4 844 

Copy to
W. G. Corley 
Central File
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1.0 Scope: 

-This report describes a qualification fire/hose-stream test for -three dif
ferent materials. These materials are: 

Penetration OD":. #TS-MS-0009 Silicone Foam (15-23 lbs./cu.ft.) and 
one 1"1 thick Kaowool "M-Board" dam (half of 
penetration's unexposed surf-ace) and one 10 thick 
Johns-Manville "Ceraform Board" dam (other half of 
the penetration's unexposed surface); 

Penetration "E": #TS-MS-0080-C High *Density Silicone Gel (147-177 
lbs./cu.-ft.); 

Penetratin "H"I: #TS-MS-0045-B Silicone Elastomer (70-95 lbs./cu.ft.  
minimum) 

The test consisted of subjecting a 48" *x 489 x 120 thick *concrete slab 
which contained these three sealed openings to a three hour-ld-rig ASTM E-119 
time/temperature curve fire test. Applicable portions of both current ANI 
and IEEE (634-78 fire test standards) had been addressed as described later 
.in this test. At the conclusion of the fire test, the slab was removed 
from the test furnace and then was subjected to three different types of 
hose-stream tests in order to address all current variations of this por
tion of the qualification test.  

The test as described Was not conducted to duplicate specific penetrations 
that may be found in the field, but rather to show specific conditions 
(such as minimum annular space between a penetrating member and substrate).  
These conditions and the methods by which they were addressed are as 
follows: 

A. Each of the three 12" x 12" x 12" deep openings utilized one "pipe/ 
tray" penetrating member. For penetrations "Du and uE", this type of 
member consisted' of a three sided channel, fabricated from 1/4n thick 
steel' plate welded together at each corner. The "pipe/tray" was 
assembled and located in each of the three openings so that it pro
vided a 1/8"1 wide gap (approximately 34-1/41 long) between the 
*pipe/tray" and the opening's substrate. The back (middle) of each 
"pipe/tray" was situated so that it ran parallel to each test 
opening's single 1/4" thick steel substrate. This steel liner located 
on -one side of each penetration was used to show field conditions 
where either concrete or steel substrates occur. The "pipe/tray" was 
used to demonstrate a condition where either a pipe or cable tray 
(etc.) closely follows (within 1/8"1) a penetration's substrate. This 
was an important field variable which required testing since earlier 
qualifications tests could not prove that:
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1.) Sufficient amounts of the different sealing materials would flow into 
a long-narrow space to provide adequate fire protection; and, 

2.) That sealing materials installed between two closely located substra
tes would provide 'adequate fire protection in consideration of the 
destructive tendency of 'substrates conducting heat into a seal's 
unprotected surfaces.  

The channel shape for the "pip e/tray" was chosen since it geometrically 
includes representations of all possible combinations of standard pipe 
sizes (for mechanical openings) where a shorter (length) gap would be pro
duced by a non-concentric pipe inside of a sleeve. The length of the gap 
resulting from the use of the channel shaped "pipe/tray" also demonstrated 
conditions where wider cable trays (or penetrating members with flat 
surfaces) are located closely to a substrate.  

B. Each opening also used five 1/4" diameter copper tubes (0" clearance from 
the subs trat e,,, to demonstrate field conditions where single or multiple 
small diameter copper tubing serve as the penetrating members. This was a 
condition not shown in previous fire tests.  

C. Each opening also used a single 2-5/8"1 diameter steel pipe (capped at both 
ends) covered with 1/2" thick Johns-Manville Cerablanket an~standard alu
minum jacketing. The Cerablanket was held in place by the jacketing which 
in turn was joined with small sheet metal screws.  

A bead of TECH-SIL, Inc. #TS-MS-0001 (Dow Corning #96-081) Silicone 
Adhesive was spread over the jacket's seam as it passed through the siftw
lated penetration seal. This was done in order to prevent the different 
sealing materials from flowing into the Cerablanket insulation during seal 
installation.  

This item was included'to show a field condition where-pipes may be off 
center to such a degree that standard pipe insulation will not fit 
completely around the pipe as it passes through the penetration. Where 
this occurs in the field and where sealing materials must be protected from 
pipes which exceed the operating temperature limitations of the sealing 
materials, the Cerablanket/aluminum jacketing is proposed as a substitute 
or alternate to standard pipe insulation for insulating a pipe as it passes 
through an opening and therefore was shown in this qualification test.  

These penetrating members were located in a corner of each penetration 1/8" 
from one substrate to show minimum annular'space. By placing these members 
as such, a second qualification feature for this item was provided. These 
member locations demonstrated a' maximum annular space of 11 -. 5/ 16u for 
penetrations "DOn and "E" and 11-1/4n for penetration "II" (diagonally from 
the edge of the penetrating member to -the opposite inside corner of the 
'pipe/tray"). This, in accordance with previous tests conducted, showed 
that a pipe penetrating member (whether' it is insulated or bare) can pro
duce a maximum annular space of 11-5/16" (11-1/4" for penetration "H") 
while the respective sealing material in turn provides adequate fire pro
tection.
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D. Each opening was equipped with a section of non-functional Unistrut 
steel welded to the inside of the "pipe/tray" at' the center of the 
seal (parallel to the slab surfaces). This piece of material was 
added to demonstrate conditions, where Unistrut or steel are used in 
normal field conditions to support cable trays and anchor conduits.  
These supports often become' embedded in the different sealing 
materials. The -intent of this item was to prove that these support 
mechanisms do not affect the fire endurance capabilities of the 
overall seal designs.  

E. Penetration "H". which consisted of 6' of #TS-MS-0045-B Silicone 
Elastomer, was sealed (inside of the gap outside of the 4 sided 
"pipe/tray"s) with 20 of #TS-MS-0013 Cerablanket and #TS-MS-0016 
Cerafiber covered with 20 of #TS-MS-OOO1 Silicone Adhesive. This seal 
was placed on the exposed surface' of the slab, and as tes 'ted, 
qualified it for use with any other qualified sealing material.  

F. Penetrattin uDn', which consisted of 9" of TECH-SIL #TS-MS-0009 (Dow 
Corning #3-6548)RTV Silicone 'Foam under one 1" thick section of dam
ming material, used two different types of danmming material. Half of 
the opening was dammed with Kaowool IM.BoArdI while the other half of 
the opening was dammned with Johns-Manville Ceraform B oatd. The pur
pose of this item was to demonstrate that either of" these generic 
damming materials could be used with the silicone foam in conjunction 
with Items A through E of this section.  

As stated earlier, these items reflect specific conditions and were 
not intended to duplicate actual penetrations found in the field.  
This test was designed to bse. the tested conditions in conjunction 
with other tests performed for these specific materials.  

This test was conducted 8/24/81 at Portland Cement Association (Skokie, 
Illinois). The test was witnessed by representatives of Portland Cement 
Association, and TECH-SIL, Inc.  

2.0 Slab Construction: 

A forty-eight by.forty-eight by twelve inch thick concrete slab was cast to 
represent a typical floor section. The slab contained four 12" x 12" x 12", 
penetrations. One surface of each opening consisted of a 1/4" thick steel 
plate.. As a result, each opening showed representative cast (or core 
bored) and steel substrate surfaces., 

As par t of the slab fabrication, concrete reinforcing bars were embedded in 
the concrete around the penetration. The type of bar used was an ASTM A615 
grade 60 type steel with a minimum yield strength of.60,000 psi.  

The concrete for the slab was mixed, formed and poured by Portland Cement 
Association personnel. The concrete was made *from sand and gravel from 
Elgin, Illinois (predominately dolmitic aggregate). The sand used had a 
specific gravity of 2.67,.absorption of 2%.
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Checks were made for-concrete slump, unit weight and air content. Batch 
quantities, properties of plastic concrete, and strength were approximately 
the following: 

Average slump, (in.): . . . . . . . . . . .3-1/2 
Average air content (%: ...... **.4% 

Average fresh unit weight: . . . . . . . ..145 lbs./cu.ft.  
Average compressive strength: . . . . . . .4,000 

The concrete was mixed at Portland Cement Association's test laboratory 
with a tilting drum mixer distributed into the form around the penetration 
with an overhead dump bucket, and consolidated with an internal vibrator.  
The top surface was leveled with wooden float and finished with a magnesium 
float.  

Braces fabricaed from'3" x 3- x 1/4",thick angle steel were mounted to the 
slab approximately 6"1 above its unexposed surface. The braces were used to 
anchor all of the penetrating members. No braces were used on the slab's 
exposed surface.  

3.0 Penetrating Members: 

The following items were used in each opening to represent penetrating 
members: 

A. For penetrations "DO and "E", an 11-3/40 x 11-3/4" x 11-3/4" (three 
sided) channel shaped "pipe/tray", and for penetration "HU, an 11-7/8"1 
x 11-3/4" (four sided) channel shaped "pipe/tray", fabricated from 
1/4u steel plate welded together at each corner (one "pipe/tray" per 
opening). This thickness of steel plate was chosen since it was 
believed to represent a more 'severe condition (in regard to heat 
conduction) than the thinner galvanized steel used for cable tray 
construction and also since it would adequately represent a pipe.  

Each "pipe/trayu passed through the te st openi ngs so that it extended 
12" below the exposed surface of the slab and 6" above its unexposed 
surface. The 6" extension above the slab also posed a more severe 
condition since the heat sink effect of a longer 36"1 extension of the 
penetrating member above the slab's unexposed surface was not taken 
advantage of . This step was implemented to demonstrate conditions 
where cable trays might terminate closer to a penetration seal surface 
than 360.  

For penetrations *DO and uEO, each Opipe/tray" member was located 1/80 
from three of each opening's substrates and the bottom (middle) of the 
channel shape was located 1/8" from each opening's steel substrate.  
For penetration "H", the "pipe/tray. member was located 1/8" from one 
substrate, creating a 7/32u gap, a,1/32" gap, and a 0"1 gap on the 
opposite substrate.
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B.- A 2-5/8"1 diameter by 54n long steel pipe capped at both ends (one each 
opening). The pipe was wrapped with 1/20 of Johns-Manville 
Cerablanket and standard aluminum jacket. The aluminum jacket was 
fastened at its overlapping seam *with short sheet metal screws. A 
bead of TECH-SIL #TS-MS-0001 (Dow Corning #96-061) Silicone Adhesive 
was spread over the jacket's seam as it passed through the opening.  

These members were mounted so that they passed-through the opening and 
extended 12" below the slab's exposed surface and 30" above its 
unexposed surface. -These members were located 1/80 from each 
opening's substrate surface.  

C. Five (each opening) 114" diameter by 54" long copper tubes crimped at 
both end s.These tubes were mounted so that they passed through the 
opening mnd extended 12" below the slab's exposed surface and 30" 
above its unexposed surface. These members were located so that there 
was no clearance (0"1) between a tube and substrate. Each tube was 
located within 1/2"1 of another tube.  

D. Each opening also was penetrated (horizontally) with a section of 
unistrut steel located at the center of each seal's overall depth.  

4.0 Seal Types: 

The test openings were filled accordingly: 

A. Penetration "Du: Sealed with 9" of #TS-MS-0009 Silicone Foam under 1" 
split damming material. Half of the opening was dammed with 
Johns-Manville Ceraboard (#TS-MS-0014) and Cerafiber (#TS-MS-0016).  
The other half of the opening was dammed with Koawool.  

B. Penetration "E": Sealed with 12" of #TS-MS-0080-C High Density 
Silicone Gel.  

6~ Penetration 4H4: Sealed with 6" of #TS-MS-0045-B Silicone Elastomer.  
The gap outside of -the 4 sided- "pipe/tray" was sealed with 2" of 
#TS-MS-0013"Cerablanket and #TS-MS-0016 Cerafiber covered with 2U' of 
#TS-MS-0001 Silicone Adhesive. This seal was placed on the exposed 
surface of the slab. This seal, as tested, qualified for use (by ANI) 
in conjunction with any other qualified $ealing materials.  

5.0 Thermocouples: 

A total of 21 thermocouples were attached to the three test assemblies in 
order to obtain temperature data during the fire test. These thermocouples 
can be divided into three separate groups which are:

1. Thermocouples for monitoring seal surface temperatures;
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2., Thermocouples -for monitoring seal" surface/penetrating member 
interface temperatures; and, 

3. Thermocouples for monitoring seal surf ace/penetration substrate 
interface temperatures.  

Seal surf ace thermocouples (group 1) were mounted so that the tip of the 
thermocouple was embedded between 1/4"1-1/211 into the seal below its 
unexposed surf ace. Thermocouples to be used for -monitoring penetrating 
member and substrate temperatures (groups 2 and 3) were mounted 1/4"1-1/211 
below the seal's unexposed surface by prying the seal back slightly and 
inserting-the top of the thermocouple into the separation. As a result, an 
interface temperature was obtained which is more accurate than temperatures 
obtained by other methods.  

Thermocouples t4ased for this test are identified as'-follows:

T/C # 1: 
T/C # 2: 
TIC # 3: 
T/C # 4: 
T/C # 5: 
T/C # 6:

Pen e.  
Pen e.  
Pene.  
Pen e.  
Pene.  
Pene.

T/C # 7: Pene. "D" 
T/C # 8: Pene., "E"l 
T/C # 9: Pene. "E" 
T/C #10: Pene. "Ell 
T/C #11: Pene. "E"l 
T/C #12: Pene. "Ell 
T/C #13: Pene. "E" 

T/C #14: Pene. "Ell 
T/C #23: Pene. "H" 
T/C #24: Pene. "H"1 
TIC #25: Pene. "H" 
T/C #26: Pene. uH" 
T/C #27: Pene.'"H" 
T/C #28: Pene. "H" 

T/C #29: Pene. "H"

- Seal Surface 
- Seal Surface 
- Seal Surface 
- Insulated Pipe.  
- Copper tubing 
- Inside ."pipe/ 

tray" Seal 
Interface 

- 1/8".wide gap 
-Seal S~irface 
-Seal Surface 
--Seal Surface 
- Insulated Pipe 
- Copper Tubing 
- "Pipe/Tray"l 

Seal Interface 
- 1/8"l wide gap 
- Seal Surface 
- Seal Surface 
- Seal Surface 
- Insulated Pipe 
- Copper Tubing 
- Inside "Pipe/ 
Tray" Interface 

- 5/32"1 Gap

6.0 Fire Test: 

The fire test procedure consisted of subjecting the test slab and seal 
specimens to a three hour long ASTM E-119 time/temperature curve fire test.  
For this, the slab was placed on a small floor furnace.,

(188*F) 
(1880F) 
(1730F) 
(4200F) 
(419 0F) 
(129 0 F) 

(5650F) 
(130 0 F) 
(3640F) 
( 54*F) 
(1100 F) 
(251 0F) 

(233*F) 
(291 0F) 
(3160F) 
(241,9F) 
(2550F) 
(520 0 F) 
(459 0 F) 

(6030F) 
(12510F)
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Simply described, the -furnace used for this type of test is a square 
shaped, refractory brick lined steel box heated by four gas burners (one on 
each side of the furnace). The burners are automatically ignited from the 
outside of the furnace.  

The burners in the furnace operate in unison so that a uniform blanket of 
flame covers the plan area of the furnace space 'at burner level. The 
furnace atmosphere temperatures are controlled and monitored by three 
shielded chromel-alumel thermocouples located exactly twelve inches down 
from the top of the furnace. The furnace atmosphere temperatures were 
controlled automatically throughout the test. Visual inspection of the 
furnace atmosphere temperatures were also .made from time to time. Manual 
control of this system was instituted at different points during the test 
In order to make adjustments for fuel contribution and heat loss of the 
test assembly% 

T he furnace draft was controlled both manually and automatically (to 
correct the draft as a -result of fuel, contribution and temperature 
variables) during the test.  

7.0 Test Record: 

The fire test was conducted for 3 hours in accordance with the ASTM E-119 
time/temperature curve. Furnace atmosphere temperature data along with 
individual unexposed~ surface thermocouple documentation is shown in table 
form at the end of t his report. Other items noted during this test are as 
follows: 

A. The entire test was conducted using a -. 08 in. H20 draft on the 
exposed side of the slab.  

B. No smoke or flames were observed from the three test penetrations for 
the duration of the fire test.  

C. At the conclusion of the three-hour fire test, the slab was removed 
from the furnace and turned over on its side for the three hose stream 
tests.  

8.0 Hose-Stream Test: 

Although only one hose-stream test is normally required in order to qualify 
a seal assembly, three different hose-stream tests were conducted to 
include available test standard variations.  

The first hose-stream test was performed according to the IEEE 634-1978 
test standard. Water was sprayed onto the exposed surface of the .test slab 
specimen for a period of 12 seconds using an even spray discharged from a 
one and one half inch diameter hose through a 30-9Oo high velocity spray 
nozzle (set at 300) at 75 psi from a distance of 10 feet.
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The second hose-strewn test was performed according to the current ANI test 
standard. Water was sprayed on the exposed surf ace of the slab for 12 
seconds using an even spray discharged from a one and one half inch 
diameter hose through a 30-90* high velocity spray nozzle (set at 150) at 
75 psi from a distance of ten feet.  

The third hose-stream test was performed according to the ASTN E-119 test 
standard. Water was sprayed onto the exposed surface of the slab for 12 
seconds using a solid stream of water discharged from a two and one half 
inch hose with a 1-1/8" National Playpipe Nozzle at 30 psi from. a distance 
of 20 feet.  

9.0 Test Conclusions: 

A. At the conclusion of the fire test, it was confirmed that fire did not 
penetrat& through the seal assemblies nor did fire occur on any of the 
different seal surfaces as a result of spontaneous combustion, etc.  

B. None of the surface temperatures exceeded the ANI pass/fail seal tem
perature limitations (325 0F + ambient maximum). At. the. end of the 
test, the seal surface temperatures were shown to be: 

Penetration nD: 1880, 188% and 173*F 

Penetration uEa: 1300, 3540, and 540F 

Penetration "Ha: 3160, 2410. and 255*F 

C. Water did not penetrate through the seal assemblies during' the first 
two of the three hose-stream tests.  

D. During the 12 Second ASTh E-119 Hose-Stream Test, water was noted to 
project beyond the unexposed surfaces-of penetrations "D0I and "H". The 
water appeared 'to be streaming from the gap at the concrete/steel 
interf ace.



TECH-SIL (CR4795).- 08/24/81 

FURNACE ATMOSPHERE TEMPERATURE (DEG. F) 

TEST TIME, FURNACE ASTM E-119 VAR IA --:1h F H2'i 

Hr:Min TEMP.. TEMP.. RSTN TEMiP.  

F F F 

0:00 78 68 10 

0:05 951 1000 -49.  

0:10 1428 1300 128 

0i:15 1435 1399 36 

0:20 1465 1462 .3 

0:25 1544 1510 34 

0:30 1545 1550 -5 

0:35 1580 1584 -4 

0:40 1631 1613 18 

0 : 45 1 I31 1638 -7 

0 :5 0 1676 1661 1= 

0:5 E95 1681 14 

1 :00c 1702 1700 2 

*1:05 1728 1718 10 

* 1:10 1735 1735 .0 

1:15 1754 1750 4' 

*1:20 176'1 1765 -4 

1:25 17 8 2 1779 3 

1:30 1787 1792 -5 

1:35 1796 1804 -8 

*1:40 1819 1815 4 

1:45 .1820 1826 -6 

*1:50 1829 1835 

1:55 1848 1843 5 

2:00 * 1852 1850 *2 

*2:10 1868 18626 

2:-20 1878 1875 3 

2:30 1895 1888 7 

2:40 1908 1900 8 

2:50 1919 1912 7 

3:00 1926 1925 1



TECH-SIL (CR4795) - 08/24/81 

THERMOCOUPLE REFERENCE CHART 

FRAME PRINT THERMOCOLUPLE . - THERMOCOUPLE 

NO. NO. NO. LOCATION 

9 1 1SEAL SURFACE -RPEN D 

9 2 2 SEAL SURFACE - PEN D 
3 3. SEAL SURFACE -PEN D 

9 4 4 INSULATED PIPE -PEN D 

9 5 5 COPPER TUBING -PEN D 

*9 .6 6 PIPE/TRAY SEAL INT'RF. -PEN D 

9 7 . 7 1/8 IN. WIDE GAP -PEN D 

9 88 SEAL SURFACE -PEN E 
29 9 SEAL SURFACE-PEN E 

9 10 10SEAL SURFACE -PEN E 

*9 11 11 INSULATED PIPE -PEN E 
9 12 12 COPPER-TUEING -PEN E 

it1 1 13 PIPE/TRAY SEAL INT'RF. - PEN E 

11 2 14 1/8 IN. WIDE GAP - PEN E 

* 11 3 15 SEAL SURFACE - PEN G 

* 11 4 16 SEAL SURFACE - PEN G * 

* 11 5 17 SEAL SURFACE - PEN G 
11 6 18 TRAY/SEAL INTERFACE -PEN G 

* 11 7 '19 CONDUIT/SEAL INTERFACE - PEN 
11 * 8 20- CONDUIT/SEAL SURFACE -PEN G 
119 21 CONDUIT CABLE - PENG 

* 110 22 CABLE TRAY - PEN G 

1111 23 SEAL SURFACE - PEN H 

* 112 24 SEAL SURFACE -PEN H 

* 12 1 .25 SEAL SURFACE -PEN H 
12 2 26 INSULATED PIPE - PEN H 
12 3 27 -COPPER TUBING - PEN H 

12 4 28 PIPE/TRAY INTERFACE - PEN H 

12 5 29 5/32-IN. WIDE - PEN H



TECH-SIL (CR4795) -08/24/81 

THERMOCOUPLE TEMPERATURES (DEG F)

'Rw 
TEST TIME, 

Hr: Mm1i 

0:,05 
0:10 

0:15 

0:20 

0:25 

0:30 

0:35 

0:40 

* 0:45 

0:50 

0 :55 

1:00 

* 1:05 

11 

115 

1:25 

1: 30 

1:35 

1:40 

1:45 

1: 50 

* 1:55 

* 2:00 

2:10 

2:20 

* 2:30 

2:40 

* 2:50 

:00

T/C NO.  

.12 3 4 56

78 

78 

78 

79 

s0 

83 

86 

88 

91 

Q4 

97 

100 

I A 
107 

110 

113 

116 

119 

122 

125 

128 

130 

134 

138 

142 

149 

155.  

163 

171 

178 

188

78 

78' 

78 

78 

79 

80 

82 

.84 

85 

87 

89 

91 

94 

96 

98 

100 

103 

105 

108 

110 

113 

115 

117 

121 

124 

f3 1 

138 

147 

158 

171 

188

78 

78 

78 

78 

79 

81 

82 

84 

86 

88 

90 

92 

95 

97 

100 

103 

105 

108 

110 

113 

116 

119 

122 

125 

128 

135 
141 

148 

155 

163 

173

77 

8'1 

97 

II1 

124 

135 

147 

159 

171 

183 

195 

207 

218 

229 

239 

250 

259 

268 

278 

287 

295 

302 

311 

321 

329 
345 

358 

374 

389 

403 

420

77 

105 

147 

162 

172 

183 

191 

200 

207 

215 

222 

230 

237 

243 

248 

253 

25 9 

268 

274 

279 

284 

288 

293 

300 

305 

323' 

351 

369 

378 

389 

419

77 

77 

77 

77 

77 

77 

78 

78 

78 

.79 

79 

80 

81 

82 

83 

84 

86 

88 

89 

91 

93 

95 

* 96 

99 

101 
106 
110a 

115 

120 

124 

129



TECH-SIL (CR4795) 8 08/24181 

THERMOCOUPLE TEMPERATURES (DEC F> 

*TEST TIME, T-'C NO.  

Hr: Mi n 7 89, 10 11 12 

0:00 77 77 77 79 78 177 

0:05 79 77 78E 79 78 78 

0:10 96 77 8279. 78 82 

122 77 97 80 78 86 

0420 145 78 115 88 79 91 
* 0:25 161 78 132 80 79 96 

* 0:30 176 78. 148 80 80 101 

0:35 196 79 161 80 80 106 

0:40 2579 173 80 81 111 

* 0: 45 239 so 185 80 82 117 

* 0:50 261 81 196 80 83 123 

0:55 260 81 205 79 84 129 

1:00. 253 83 215 79 85 134 

1:05 264 e,4 226 79 85 140 

I c.293 85 234 78 86 146 

308 86 241 78 86- 151 

1:20 319 se 249 77 87 157 

* 1:25 334 90 253 76 89 162 

1:30 348 ~ 91 257 75 90 167 

* 1:35 362 93 262 75 90 173 

1:40 377 95 266 74 91 178 

1:45 *392 96 269 73 92 182 

1:50 407 - 98 275 71 94 187 

1:55 420 10.1 279 71 98 192 

* 2: 00 432 103 . 283 78 97 196 

* 2:10 454 107 291 68 100 209 

2:20 469 112 300 65 102 219 

* 2:30 490 116 313 63 105 228 

* 2:40 514 120 327 58 109 236 

* 2:50 540 125 341 57 110 244 

3:00 565 130 364 54, 110 251



TECH-SIL (CR4795) - 08/24'81 

THERMOCOUPLE TEMiPERATURES <DEG F) 

TEST TIME, T/C NO.  

Hr:Min 13 14 15 16 17 18

0: 00 

0: 05 

0:10o 

0: 15 

0: 20 

0: 25 

0: 30 

* 0: 35 

* 0: 40 

0: 45 

0: 50 

0: 5 

* 1: 05 

1: 110 

1: 25 

130 

1: 35 

* 1: 40 

1: 45 

* 1: 50 

1: 55 

2: 00 

2: 10 

* 2: 20 

2: 30 

2: 40 

* 2: 50 

3: 00

77 

77 

77 

79 

82 

86 

90 

94 

99 

103 

109 

114 

1110 

125 

130 

136 

'141 

147 

152 

157 

162 

168 

172 

177 

182 

191 
200 

209 

217 

225 

233

77 

77 

77 

80 

83 

87 

91 

96 

102 

108 

115 

122 

130 

139 

148 

156 

165 

174 

182 

188 

195 

202 

208 

215 

221 

235 

247 

259 

270 

281 

291

77 

77 

78 

81 

88 

96 

106 

116 

126 

137 

159 

169 

179 

189 

198 

209 

223 

231 

241 

251 

247 

234 

237 

252 

293 
283 

304 

319 

310 

310

78 
78 

78 

79 

.81 

83 

86 

88 

91 

94 

97 

100 

102 

1.05 

108 

ill 

1 13 

117 

119 

121 

124 

126 

125 

126 

129 

136 
139 

141 

146 

145 

146

77 
77 

78 

82 

88 

97 

108 

120 

132 

145 

159 

170 

182 

193 

204 

214 

225 

238 

246 

256 

268 

260 

228 

248 

260 
304 

276 

316 

323 

338 

329

77 
88 

141 

199 

243 

274 

304 

332 

360 

385 

408 

4-29 

450 

468 

487 

504 

521 

540 

553 

568 

582 
52 

584 

612 

631 
665 

633 

714 

745 

730 

772



TECH-SIL (CR4795) - 08/24/81 

THERMOCOUPLE TEMPERATURES (DEG F) 

TEST TIME, T'C HO.  

* Hr:Min 19 20 21 22 23 24 

* 0:00 77 77 77 77 77 77 

0:05 so 78 86 92 77 77 

0:18 99 98 141 171 78 78 

0:15 129 148 220 270 80 80 

0:20 161 188, 299 366 85 83 

0 :25 192 233 'C7 0 424 93, 86 

0:30 221 278 435 463 - 102 89 

* 0:35 252 318 479 500 111 94 

0:40 277 350 -517 528 121 99 

0 :45 303 377 549 542 131 104 

0:50 325 401 577 541 142 110 

0:55 3,44 426 612 558 1311 5 

1:00 358 447 644 583 161 121 

1:05 378 468 675 598 171 127 

* 1:10 393 489 703 617 179 134 

1:15 413 505 733 .631 18? 140 

1:20 423 522 759. 649 198 '146 

* 1:25 440 541 782 682 20? 153 

* 1:30 449 555 804 711 215 159 

* 1:35 463 569 823 739 223 164.  

* 1:40 490 584 841 775 230 172 

1:45 461 572 856 845 236 171 

1:50 464 501 846 871 244- 177 

1:55 478 573 873 896 252 185 

2:00 49? 612 894 917 256 193 

2:10 521 64? 927 961 269 201 

-2:20 488 578 939 973 278 214 

2:30 459 641 965 1018 292 217 

2:40 547 635 977 1057 301 226 

2:50 581 ,.690 996 1033 * 309 235 

3:00 546 563 978 1088 316 241



TECH-SIL (CR47"95) - 08/24/81 

THERMOCOUPLE TEMPERATURES (DEG F) 

TEST TIME, T/C NO.  

Hr-:Min .*25 26 27 28 29

* 0: 05 

010 

* 0: 15 

0: 20 

0: 25 

0: 30 

J:35 

0: 40 

0: 45 

c-;30 

0: 55 

'1100 

.05 

110 

1:15 

1: 20 

1: 25 

* 1: 30 

1:40 

* 1:45 

* 1: 50 

1: 55 

2: 00 
2: 10 

2: 20 

* 2: 30 

2: 40 

2: 50 

* 0.

77 

78 

80 

33 

87 

92 

97 

10"? 

III 

118 

125 

1 3 

1239 

146 

154 

160 

167 

173 

180 

187 

188 

193 

2 00c 

208 
215 

227 

232 

241 

250

255

77 

81.  

94 

113 

134 

155 

176 

197 

217 

236 
255 

273 

289 

3.04 

.319 

333 

347 

360 

372 

383 

394 

403 

413 

423 

433 

450 

467 

482 

495 

508 

520

89 

124 

160 

189 

212 

234 

247 

264 

278 

292 

304 

316 

325 

337 

341 

355 

357 

372 

378 

385 

387 

393 

406 

413 

420 

431 

439 

444 

455.  

459

85 

122 

164 

199 

232 

260 

281 

302 

321 

339 

356 

372 

386 

401 

414 

427 

439 

451 

462 

472 

483 

491 

5011 

510 
526 

543 

559 

573' 

588 

603

287 

495 

578 

643 

702 

749 

797 

837 

872 

905 

933 

958 

980 

1000 

1018 

1037 

1054 

1069 

1082 

1096 

1108 

1120 

1133 

1145 

1165 

1185 

1 203 

1220 

12'38 

1251

- I



TECH-SIL (CR4795) -0:3/24/91 

TEST COMMENTS 

11:30 AMl PRINTED AMBIENT TEMPERATURES ON FRAMES #- -2 

00:05:00 HEAVY FLAMING OCCURED IN FUR!,ACE.  
r1l:00:00 SMOKE OBSERVED FROM UNEX',POSED SURFACE OF CABLE AREA -PEN G.  

'1 :40:00 FLAME OBSERVED FROM CAIBLE JACKETS ON UNExPOSED SURFACE -PEN C.  

FLAMES WERE S.:PRAYED W4ITH WATER TO STOP FLAMING.  

01:47:00 FLAMES RE-OCCURED -PEN4 C.  

HOSE STREAM TESTS: 

NO0 WATER PROJECTED BEYOND UNEXPOSED SIJRFACE OF SPECIMEN DURING 

12 SECOND IEEE-634 AND ANI HOSE STREAM TESTS.  

NO WATER FROJECTED BEYOND IJ1E>e"POSED SURFACE OF PENETRATIOINS E G 

DLURING 12 SECOND ASTM El119 HOSE STREAM TEST. WATER PROJECTED 

UNEXPOSET, SURFACE OF PENETRATION D & H DURLNG ASTM El119 H'. -%TEST.  

WATEF FAFF't IRED TO BE STREAMING FROM CAP AT CONCRETE/STEEL -. '
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PROGRESSIVE MATERIALS AND TECHNOLOGIES, INC.

TEST REPORT: #TS-TP-O084 

PENETRATION "A"l 

FIRE & HOSE-STREAM TEST for 6" of 

#TS-MS-0045-B SILICONE ELASTOMER

Test: 
By: 
Date:P.O. BOX 309 9 CYPRESS, TEXAS 77429 

(713) 373-4040 e FAX (713) 256-2694,

#TS-TP-0084 
K.A. Kerr 
4- 14-82



a Divsal Cd OW PORTLANO CEMENT ASSOCIATION 

5420 Old Orchard Road. Skokie. Illinois3 60077 e Phone 312/966-6200 

June 15, 1982 ~ia~~~Z 

Mr. G. J. Jarosz 
Tech-Sil, Inc.  
1800 Elmhurst Road 
Elk Grove Village, Illinois JUN 1818 
60007/ 

Dear Mr. Jarosz: 

I have reviewed the following test reports,: 

#TS-TP-0084 dated April 14, 1982 

Penetration "A" - Fire & Hose-Stream Test for 6-in.  

of 4#TS-MS-0045-B Silicone Elastomer 

Penetration "D" - Fire & Hose-Stream Test-for a.12-in.  
Deep Blanket Gap-Seal 

Penetration "E" - Fire & Hose-Stream Test for 12-in, of 
#TS-MS-008 0-C High Density Silicone Gel 

Penetration "G" -Fire & Hose-Stream Test for 12-in.  
o~f #TS-M-1S-0080 -A Self-Supporting High Density Sili
cone Gel 

Penetration "H" -Fire & Hose-Stream for 12-in, of 
#TS-MS-008-0-C High Density Silicone Gel 

Penetration "J" - Fire & Hose-Stream Test for 12-in, of 
#TS-MS-0080 -A Self-Supporting High Density Silicone Gel 

Penetration "L" -Fire & Hose-Stream Test for 12-in.  
of #TS-MS-0080-H High Density'Silicone Gel 

Penetration "N" -Fire & Hose-Stream Test for 12-in.  
of #TS-MS-0080-H High Density Silicone Gel 

Penetration "P" -Fire & Hose-Stream Test for 12-in.  
of #TS-MS-0080-H High Density Silicone Gel 

Penetration "0" -Fire & Hose-Stream Test for 6-in, of 
#TS-MS-0045-B Silicone Elastomer



cowibuctin tachnoko)qV kiabocatodat 

Mr. G. J. Jarosz 
Page Two 
June 15, 1982 

Penetration "R" - Fire &Hose-Stream Test for 1.2-in.  
Of #TS-MS-004 5-B Silicone Elastomer 

Penetration "S" - Fire. & Hose-Stream Test for 12-in.' 
Of #TS-MS-OO8O-H High Density Silicone Gel 

These tests were conducted on April 14, 1982 in the Fire 
Research Laboratory, Construction Technology Laboratories, 
of the Portland Cement Association.  

These reports accurately describe details of specimen 
fabrication, test procedures, observations during test, 
and test resuits.  

Sincerely yours, 

Director 
Fire Research Department 

Melvin S. Abrams 

rk 

CR-4 88 9-4 324 

Copy to
W. G. Corley 
Central File
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URT C. PROOM.CPU 
-e**m~ and Chief Exoculhe Offier

AMERICAN 
NUCLEAR 
INSURERS.

Ac~*!L IN 

*PROPER 'TY ENGINEERING DEPARTMENT 
-U:h J 4o ey 7%e Prew ~ ~ n

'~ 

C.. NJI

P . * '~~ 

C I.

January 12, -1984

r.T omHansenM 
anager,T TechnicalO OperationsT 
ech-Si iI nc.9 
9990 RichmondS 
Suite 106H 
Houston,Texas7 77042D

earMr.H Hansen:W

We have reviewed your test report TS-TP'-0084-D for seismic gap seals, 
submitted with your letter of January 6, 1984 to Bill Bornhoeft. This 
installation procedure for gaps up to 61' in width is acceptable to American 
Nuclear Insurers for Insurance Purposes. This fire endurance and.-hose stream 
test was conducted on April 14, 1982 at Construction Technology Laboratories 
of the Portland Cement Association. The procedure tested utilized the 
following materials:

TS-MS-0081 
TS-MS-0008 
TS-MS-0013

Aluminized Fabric (with 3" overlap) 
Silicone Adhesive (for cementing to floor) 
Damming Blanket (8" minimum depth, density 2-3 lbs./cu.  
16 gauge 1" wide galvanized steel strips 
1/4" X 1" expansion anchors) .

ft. 9

If we can be of any further assistance, please do not hesitate to contact us.  

Sincerely, 

David Dalkowski 
Project Engineer

DD: dm



AMERICAN 
NUCLEAR 
INSURERS

TS-TP-0084-A 
TS-TP-0084-E

MAERP
MUTUAL ATOMIC ENERGY REINSURANCE POOL

ACCEPTANCE OF TESTING 
(for- insurance purposes) 

CABLE AND PIPE PENETRATION FIRE STOP SYSTEM 

The following fire stop supplier or installer has successfully completed the "ANI/MAERP Standard Method of Fire Tests of Cable and Pipe Penetration Fire Stops".

FIRE STOP SUPPLIER OR INSTALLER: 
TECH-SIL, INC.  
HOUSTON, TEXAS

PORTLAND C CATO 
SKOKIE, ILLINOIS

TEST DATE: 4/14/82 FHOUR RATING: 3 
_______________________GENERALDATA 

_______________ 

r

Max. Penetration Size 

Accepted for Floor 

Accepted for Wall 

Material' 

Fire Stop Thickness 

Form Material

CABLE PENETRATIONS DTDr DC~rDArnu 53" X 53" withl or without ) 1 _- . 11.

steel lining 3/8 pipe

YES YES 

YES YES
TS-MS-0045-B Silicone 
Elastomer.  
Density: 70-95.lbs./cu. ft.

6" depth TS-MS-0045-B 
reinforce seal using unistrut 
steel channel welded to the 
steel' lining or anchored to 

_th0 Cnnrrptp-
Non-combusti bl e forming 
material used and removed.

-Y

ini R~ SLet Sleeve

TS- MS-0080-C HigWDUenTTV 
Silicone Gel (147-177 lbs./cu. ft 
TS-MS-0091 Boot attached to 16 gat 
sleeve extension 
TS-MS-0001 silicone adhesive 
TS-MS-0071 clamps; TS-MS-0074-prir 
12" TS-MS-0080 HDSG- and-fTi I 
sleeve and -boot 
TS-MS-0071 clamps tightened to 
50 in. lbs. minimum 

Non-combustible forming maFerial 
used and removed.

SPECIAL LIMITATIONS 
Tray Types:, Open Ladder and Solid Bottom Cable Construction: NoLimitations 
% Cable Loadi'ng: 100%6 visual Tray, N/A Conduit'Max. Conduit Sleeve Size: N/A (Note: % Loading =Total Cross-sectional area of cable/Cross-.sectional area of tray/conduit) 

*Complete details of proposed fire stop installations are to be submitted to American NucearInsurers or Mutual Atomic Energy Reinsurance Pool prior to actual installation.  Acceptance of the testing is only for insurance coverage related to fire protection of the property and is based on information provided.  

TIs form is valid for two (2) years from the dateissued unless withdrawn prior thereto.



AMERICAN 
NUC LEAR 
INSURERS

TS-TP-0084-G 
TS-TP-0084-HMAERP

MUTUAL ATOMIC ENERGY REINSURANCE POOL

ACCEPTANCE OF TESTING 
(for insurance purposes) 

CABLE AND PIPE PENETRATION FIRE STOP SYSTEM
The following fire stop supplier or installer has successfully completed the "ANI/MAERP Standard Method of Fire Tests of Cable and Pipe Penetration Fire Stops".

FIRE STOP SUPPLIER OR INSTALLER: 
TECH-SIL, INC.  
HOUSTON, TEXAS

TESTING ORGANIZATION:' 
PORTLAND CEMENT ASSOCIATION 
SKOKIE, ILLINOIS

TESTDATE: 4/48 EEA AAHOUR RATING:3

Max. Penetration Size 

Accepted for Floor 

Accepted for Wall 

Material 

Fire Stop Thickness 

Form Material

PIPE PENETRATIONS 

2 3/81 pipe in 12" steel sleevi

YE S

YES 
TS-MS-0080-A High Density Gel 
(147-177 lbs./cu. ft..) 
TS-MS-0091 Boot.attached to 
16 gauge sleeve extension usi 
TS-MS-0001 silicone adhesive 
TS-MS-0074Prmer TS-MS-0071

-clamps 

12"1 TS-MS-008A HDG 
TS-MS-0071 clamps tightened 
to 50 in, lbs. minimum 

Non-combustible forming 
material used and removed.

PIPE PENETRATIONS

~' ~IR" nina in 19" ~ A -. 
. -

Ts-MS-0080-C( Hh ensity Sncon 
Gel (147-177 lbs./cu. ft.) 
TS-MS-0091 boot attached to 16 gat 
sleeve using TS-MS-OOO1.silicone 
adhesive 
TS-MS-0071 clamps;TS-MS-0074 prit 

12" TS-MS-0080C HDSG and fill sle 
and boot 
TS-MS-0071 cldmps tightened to 
50 in.-lbs.minimum.  

Non-combustible forming material 
used and removed.

openi n!

SPECIAL LIMITATIONS 

Tray-Types Cable Construction: N/A % Cable Loading: -- UA Tray, N/ o nduit Max. Condui Sleeve Size:~L (Note: On Lodn lCo -etoa area of cable/Cross-sectional area of tray/conduit) 

Complete details of proposed fire stop installations are to be submitted to American Nuclear Insurers or Mutual Atomic Energy Reinsurance Pool prior to actual installation.  Acceptance of the testing is only for insurance coverage related to fire protection of the property and is based on information provided.  
This form is valid. lor two (2) years from the date issued unless withdrawn prior thereto.

Rev. 4/81 ,I.Inlrv il. 'opl /

.0

9 I/A" nina in 1911 61 rac+ e-en v-

YES.

PIPE PENETRATIONS



Test Report: #TS-TP-0084 
Penetration "A" 
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TECH-SIL INC* 
1.0 Scope: 

This test consisted of subjecting a simulated penetration assembly sealed 
with 6" of TECH-SIL, Inc. #TS-MS-0045-B Silicone Elastomer (70-95 lbs.! 
cu.ft.) to a three hour long ASTM E-119 time/temperature curve fire test.  
The fire test was witnessed by and conducted at Portland Cement Association 
(Skokie, Illinois) on 4/14/82.  

2.0 Configuration: 

The 53" x 53" wide x 6" deep penetration consisted of-two sides lined 
with 1/4" thick steel; and two sides of cast concrete. The opening was 
penetrated by two cable trays; each one located in a corner so that it 
was one inch from the side of the opening.. The penetration had a single 
piece of unistrut steel channel-which was imbedded in the seal three 
inches deep. The unistrut was welded to one of the penetration's steel 
sides and anchored to one concrete side with steel expansion anchors.  

3.0 Penetrating Members: 

The two cable trays penetrating the opening had the following dimensions 
and cable loadings: 

"B" One 4" x 30" wide x 54" long steel ladder back tray.  
Cable loading for this tray: 

80 pcs. of 4C/#12 PVC Cable, .229" in.2 ea. = 18.32 in.2 total 

60 pcs. of 12C/#12 PVC Cable, .5318" in.2 ea. = 31.90 in.2 total 

= 50.22 in. 2 total 

= 105% Total Fill 

"A"l One 4" x 24" wide 54" long steel solid back cable tray.  
Cable loading for this tray: 

2 .2 
40 pcs. of 12C/#12 PVC'Cable, .5318" in.2 ea. = 21.27 in. 2total 

= 43.025 in. 2 Toa 

=110% Total Fill 

NOTE: All cables had the top ends wrapped with electrical tape.  

4.0 Penetration Seal: 

The penetration was sealed with 6" of #TS-MS-0045-B Silicone Elastonier 
(70-95 lbs./cu.ft.) flush with the exposed surface of the slab.
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Penetrat ion "lA" 
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5.0 Thermocouples: 

Two thermocouples were embedded approximately 1/4" - 1/2" deep into t he 
elastomer seal's surface for monitoring seal surface temperatures through
out the test. Two thermocouples were also used for monitoring the tray/ 
interface temperatures, while two others were used to measure the seal/ 
concrete interface and the seal/sleeve interface.  

All of the thermocouples were eventually attached to both strip chart 
recorders and a computer run data acquisition system. The thermocouple 
readings at the end of the test were as follows: 

TIC #40 Tray Interface .. .. .. .. ... 413OF 

TIC #44 Tray Interface .. .. .. .. ... 3920F 

T/C #45 Surface North .. .. .. ..... ... 1260F 

T/C #46. Surface Center .. .. .. .. ... 130OF 

T/C #47 Seal/Concrete Interface . . . . . . 274*F 

T/C #48 Seal/Steel Interface . . . . . . . 326-F 

Fire Test Procedure: 

The fire test consisted of subjecting the test slab with the seal speci
men to a three hour long ASTM E-119 time/temperature curve fire test.  
Simply described, the furnace used for this type of test is a deep rec
tangular shaped, refractory brick lined box heated by gas burners. The 
burners are automatically ignited from the outside of the furnace. The 
burners in the furnace operate in unison so that a uniform blanket of 
flame covers the-plan area of the furnace space at burner level. The fur
nace atmosphere temperatures were controlled automatically throughout the 
test. Visual inspection of the furnace atmosphere temperatures was also 
made from time to time during the test. -Manual control of this system 
was instituted at different points during the test in order to make 
adjustments for fuel contribution and heat loss of the test assembly.  
The furnace draft was controlled both manually and automatically (to 
correct the draft) during the test. The furnace draft operated at approxi
mately .05 to .08 inches of negative water pressure throughout the test.  

6.0 Test Record: 

The entire test was conducted in accordance with the ASTM E-119 time/ 
temperature curve for the three-hour long test.  

Temperatures were measured and documented at three minute intervals 
(on strip chart recorders) for the unexposed surface of the test assembly.  
Visual checks of these temperatures were made throughout the test in 
order to detect possible problem areas. Temperatures were also recorded 
by a computer controlled data acquisition system which printed tempera
tures in accordance with the IEEE 674-78 test standard requirements.
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Throughout the test, an even blanket of flame was produced in the fur
nace. It was noted that flames propogated along the exposed slab surface.  

During the test, light smoke was observed coming from the PVC jacketed 

cable. The PVC jacketing had begun to melt and become disfigured be
cause of heat conduction along the metal conductors of the cables 
(approximately 4-6" above the seal's unexposed surface). It was also 
noted that the center of the seal began to deflect down (approximately 
1-1i") at about 21 hours into the test. This did not change for the 
remainder of the test.  

The seal remained intact for the three-hour long test. Two hose-stream 
tests (ANI and IEEE) were performed with no water penetrating the seal.  
The test was conducted for three hours. At the conclusion of the regu
lation test period, the furnace burners were shut off, the slab removed 
from the furnace and tilted on its side (at approximately 450) for the 
hose-stream tests.  

7.0 Hose-Stream Tests: 

The first hose-stream was performed according to ANI test requirements.  
Water was-sprayed onto the exposed surface of the test slab specimen.  

for a period of 4 minutes and 48 seconds, using an even spray discharged 
from a one and one half inch diameter hose, through a 30-90o high velo
city spray nozzle, set at 150, at 75 psi from a distance of five feet.  

The second hose-stream was conducted in accordance with the IEEE 634-1978 
test standard. Water was sprayed onto the exposed surface of the test 
slab specimen for a period of 4 minutes and 48 seconds, using an even spray 
discharged from a one and one half inch diameter hose, through a 30-9O0 
high velocity spray nozzle, set at 300, at seventy-five psi from a distance 
of ten feet.  

8.0 Test Conclusions: 

A. The fire test was conducted according to the AST4 E!-119 

time/temperature curve for three hours.  

B. During the fire test, fire did not occur on the unexposed surface 

of the penetration seal as a result of heat conduction.  

C. During the fire test, light 'smoke was observed coming from the 
PVC jacketed cable. The PVC jacketing had begun to melt and 
become disfigured because of heat conduction along the metal 
conductors of the cables (approximately 4-6" above the seal 's 
unexposed surface).  

D. During the fire test, it was also noted that the center of the 
seal had begun to deflect down (approximately 1-1j") at about 
2J hours into the test. This did not change for the remainder 
of the test.
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E. During the IEEE-634-1978 and the ANI hose-stream tests, water 
did not penetrate through the penetration seal.  

9.0 Post Test Observations: 

The slab and penetration wa s dismantled on 4/19/82. At this time, 
the following observations were made:II 

A. 3-4" of the elastoiner seal (on the exposed side) had become 
brittle and charred.  

B. The unistrut steel had become badly warped by the heat of 
the fire..



CABLE LOADING: LN 

'A' 40,24 STEEL SOLID0 BACK CABLE TRAY' 
OTY. DESCRIP11ON IN2EA. TOTA L IN'2 

95 4,C*IZPVC .229 21-755 IN." 

40 12/C*I2PVC .5318 21.27IN.2 

43.02 INW-110% 
FILL 

8"4n'i30* STEEL LADDER BACK CABLE TRAY: 

80 4/C*12 PVC .229 1 8.32 IN.2 

60 12/C*I2 PVC- .5318 31,90OIN.A 

:ABLE5 50.22 IN.z2a105% 
FI LL 

CABLE TRAY"A

CABLES

~CABLE TRAY "BM T -M - 04 

SILICONE ELASTOMER 
(70-95LBS./FT?) -2--7

'2~!

' k

toI/

36"

512"

S ECTION A-A

TECH -SIL, INC.  
TEST * TS-TP- 0084 
PEN ETRATION *An

CON CRETE 
SLAB-1I



TECH-SIL FLOOR TEST (CR4889) -04/14/82 

FURNACE ATMOSPHERE TEMPERATURE .(DEC. F) 

TEST TIME, FURNACE FISTM E119 VARIATION FROM 

Hr:M In TEMP. -TEMP. ASTII TEMP.  

F F F

0:0 

0:025 

0:135 

0:40 

0: 45 

0: 50 

0: 55 

1:68 

1:(i 

110 

115 

31:20 

1: 25 

1: 38 

1: 35 

1:40 
1:45 

155 

2: 00 

2: 10 

2:20 
2:38 
2: 40 

2: 58 

3:00

87 

1189 

1321 
1426 
1469 
1510 
1542 

1585 
1615 
163$ 
1654 

1680 
1696 
1718 

17'27 

1749 

1753 
1770 
1784 
1881 

1811 

1815 
1831 
1842 
1859 
1870 
1874 
1892 
190? 
1913 
1955

68 

1000 
138(0 
1399 
1462 
1518 
1550 
1584 

1613 
-1638 

1661 

1788 

1718 
1735 
1758 
1765 

1779 
1792 
1804 
1815 
1826 
1835 
1843 

1862 
1875 

1900 
1912 
1925

19 

109 
21 

-8 

I 

2 
0 

-7 
-0 

-4 

-9 

-8 

-3 

-2 

-91 

-4 

-4 

7 
I 

38

@8



TECH-SIL FLOOR TEST (CR4889) - 84/14/92 

THERMOCOUPLE REFERENCE CHART 

FRAMEPRINT THERMOCOUPLE T HERMOCOUPLE 

NO. NO. HO. LOCATION 

9 1 .1 PEN C SURFACE NORTH 

9 2 2 PEN C SEAL & CONCRETE INT.  

9 3 .3 PEN CBUS BAR 

9 4 4 PEN C DUCT L SEAL INT.  

9 5 5 PEN D SURFACE SOUTH 

9- 6 6 PEN D SURFACE NORTH 

9 7 7 PEN S SURFACE 

9 88 PEN S CONTROL CABLE INT.  

9 9 /9 PEN S SEAL & SLEEVE INT.  

9 18 18 PEN 0 SURFACE 

9 11 11 PE14 0 CONTROL CABLE INT.  

9 12 12 PEN Q SEAL & SLEEVE INT.  

12 1 13 PEN L SURFACE 

12 2 14 PEN L PIPE INT.  

12 3 15 PEN L INSLJL. PIPE INT.  

12 4 16 PEN L SEAL & SLEEVE INT.  

12 5 17 PEN P SURFACE 

12 6 18 PEN P PIPE INT.  

12 7 19 PEN P INSUL. PIPE INT.  

12 8 .2e PEN P SEAL & SLEEVE INT.  

12 9 21 PEN N SURFACE 

12 1o 22 PEN N DUCT INT.  

12 11 23 PEN N SEAL &CONCRETE INT.  

12 12 24 PEN R SURFACE 

13 1 25 PEN J SURFACE 

13 2 26 PEN J PIPE INT.  

13 3 27 PEN J SEAL & SLEEVE INT.  

13 4 28 PEN H SURFACE 

13 5 PEN H PIPE INT..  

13 6 38 PEN H SEAL &SLEEVE INT.  

13 7 31 PEN C SURFACE 

13 832 PEN G PIPE INT.  

13 9 33 PEN C SEAL & SLEEVE INT.  

13 1o 34 PEN E SURFACE 

13 it 35 PEN E PIPE INT.  

13 12 36 PEN E SEAL & SLEEVE INT.  

14 1 3?. PEN A TI 1/4 PT. N (INST.) 

14 2. 38 PEN A Ti CENTER (CONTROL) 

14 3 39 PEN A Ti 1/4 PT. S (CONTROL) 

14 4 40 PEN A TI TRAY INT.  

14 5 41,* PEN A T2 1'4 PT. N (INST.) 

14 6 42 PEN R T2 CENTER (CONTROL)



TECH-SIL FLOOR TEST (CR4889) - 04/14/92 

THERMOCOUPLE REFERENCE CHART 

FRAME PRINT THERMOCOUPLE THERMOCOUPLE 

NO. HO. NO. LOCATION 

14 7 43 P..!N A T2 1/4 PT. S (INST.) 

14 844 PEN A T2 TRAY INT 

14 9 45 PEN A SURFP'E NORTH 

14 10 46 PEN A SURFACE CENTER 

.411 47 PEN A SEAL & CONCRETE INT.  

14 12 48 PEN A SEAL & SLEEVE INT.  

16 1 49 PEN B TI 1/4 PT. N (INST.) 

16 2 50 PEN B TI CENTER (INST.) 

16 3 51 PEN B TI 1/4 PT. S (CONTROL) 

16 4 52 PEN B Ti TRAY INT.  

16 5 53 PEN-B T2 1/4 PT. N (CONTROL) 

16 -6 '54 PEN B T2 CENTER-(CONTROL) 

16 7 55 PEN B T2 1/4 PT. S (INST.) 

16 8 56 PEN B T2 TRAY INT.  

16 9 57 PEN B SURFACE NORTH 

I1I 10 88PEN B SURFACE CENTER 

16 11 59 PEN B SEAL & CONCRETE INT.  

16 12 68 PEN B SEAL & SLEEVE INT.



TECH-SIL FLOOR TEST (CR4889) - 84/14/82 

THERMOCOUPLE TEMPERATURES (DEG F) 

TEST TIME, T/C NO.  

Hr:Min 37 38 39 48 41 42 

0:00 73 74 74 73 73 .74 

8:05 73 73 73 74 78 77 

0 :10 78 78 79 83 94 95 

8:15 86 8? 89 97 116 121 

0:20 97 1oo 104 114 139 150 

0:25 till 117 122 132 162 188 

0:30 128 136 143 147 181 288 

8: 35 158 155 164 162 198 228 

0 :48 167 171 184 178 215 257 

8:45 178 186 28819 231 282 

0 :50 189 281 217 206 248 3805 

8:55 281 217 237 221 261 325 

1:00 217 279 263 236 275 345 

1:05 231 314 386 248 286 368 

1:i0 245 348 328 268 297 381 

1:15 260 366 346 270 387 394 

1:28 275 376 364 288 314 485 

1:25 289 381 385 289 325 418 

1:30 308 386 391 299 338 430 

.1:35 311 389 395 385 346 441 

1:48 328 393 401 312 354 453 

1:45 327 399 406 319 365 465 

1:50 335 483 411 328 373 475 

1:55 341 411 *423 334 388 485 

2:00 348 428 439 339 388 495 

2:18 363 448 467 354 408 514 

2,:20 377 465 492 364 427 531 

2:38 391 495 528 377 452 547 

2:40 486 522 538 385 476 565 

2:58 422 556 578 397 498 583 

3:00 439 584 598 413 518 616



TECH-SIL FLOOR TEST (CR4889) - 84/'14/82 

THERMOCOUPLE TEMPERATURES (DEG F) 

TEST TIME, T/C NO.  

Hr:Min 43 44 45 46 47 48

0: 00 

0: 05 

0:10o 

0: 15 

0: 20 

e: 25 

0: 30 

0: 35 

0: 40 

0: 45 

* 0: 50 

8: 55 

* 108 

* 1: 05 

110 

1. 5 
* 1: 20 

* 1: 25 

1: 30 

1: 35 

1: 40 

* 1: 45 

1: 50 

1: 55 

2: 00 

* 2: 10 

2: 2e 

2: 30 

2: 40 

2: 50 

3: 00
___________________

73 

7.8 

94 

114 
135 
156 
174 
191 
208 

228 
248 
268 
285 
298 
3124 

31? 

321 
328 
335 
33 

343 
347 
353 
358 
367 
376 
388 
404 
413 
419 
416

73 

75 

89 

108 
128 
147 
168 
188 

210 
219 
235 
241 
251 
268 

270 
277 
285 
295 
304 
308 
312 
317 
321 
326 
331 
337 

346 
357 
374 
383 
392

72 

71 

71 

71 

71 

72 

72 

72 

73 

73 

74 

75 

76 

75 

75 

76 

77 

79 

80 

82 

84 

86 

88 

90 

93 

98 

104 
110 

116 
121 
126

72 

72 

71 

71 

72 

71 

72 

72 

72 

73 

74 

74 

75 

7? 

7? 

79 

81 

83 

85 

87 

89 

92 

94 

97 

99 

184 

118 

115 
120 
126 
130

72 
73 

81 

94 

108 

123 
139 
156 
165 
154 
155 
159 
164 

155 
169 
177 
184 
192 
198 
204 
210 
216 
221 
227 
232 
241 
249 
255 
262 

274

.70 

69 

69 

69 

69 

70 

72 
76 

81 

98 

106 
126 
131 
133 
137' 
144 
149 
199 
210' 
222 
230
228 
226 
228 
232 
23? 

252 
259 
274 
300 

326



TECH-SIL FLOOR TEST (CR4889) - 4/14/82 

TEST COMIMENTS 

2:49:00 FLAMETHROUGH OCCURRED ON PEN. B 

HOSE STREAM TESTS: 

HO WATER PROJECTED BEYONID THE UNEXPOSED SURFACE OF THE SPECIMEN 

DUPING 4 MINUTE 48 SECOND ANI HOSE STREAM TEST.  

NO WATER PROJECTED BEYOND THE UNEXPOSED SURFACE OF THE SPECIMEN 

DUJRING 4 MINUTE 48 SECOND IEEE* HOSE STREAM TEST.
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TECH - SIL
OF 106e-3

DATE OF TEST - 14 AUG 84 

DATA FILE - 227TS1L

PROJECT NO0. 01-7900-002 

TEST TYPE _ SHALL HORIZ

T IKE 
MIN1 SEC TC 01

136 33 
136 45 
137 3 
137 15 
137 33 
137 45 
138 3 
138 15 
138 33 
138 45 
1*39 3 
139 15 
139 33 
139 45 
140 3 
140 15 
140 33 
140 45 
141 3 
141 15 
141 33 
141 45 
142 3 
142 15 
142 33 
142 45

242 
242 
242 
242 
242 
243 
243 
243 
244 
244 
?44 
245 
245 
246 
246 
846 
847 
247 
248 
248 
848 
249 
249 
250 
250 
250

TC 02 TCO03 TC 04 TC 05 TCO06

258 

253 
254 
254 
8255 

255 
855

2E.6 
856 
857 
257 
857 
857 

858 

859 
259 

860 
260

175 
175 
115 
175 
176 
176i 
176i 
176i 
176i 
177 
177 
1717 

177 
177 
177, 
178 
178 
118 
178 
178 
178 
179, 
179 
179 
179

133 
133 
133 
133 
133 
134 
134 
134 
134 

134 

135 
135 
135 
135 
135 
135 
136 
136 
136 
136 
136 
136 

137 
137

135 
135 
135 
135 
136 
136 
-136 
136 
136 
136 
137 
137 
137 
137 
137 

137 
138 
138 
138 
138 
138 
138 

139 
139 
139

TC08, TC 09 TCI1O TCl11 TCI2 TCI13 TC 14 FURIWAVG

124 
124 
185 
185 
125 
125 
125 
185 
126 
126 
126 
186 
126 
126 
126 
126 
127 
127 
127 
127 
127 
127 
128 
128 
128 
18

474 
475 
474 
415 
475 
475 
475 
475 
414 
474 
474 
474 
474 
414 
474 
474 
475 
475 
474 
474 
474 
414 
473 
474 
.414 
474

374 
375 
376 
377 
377 
319 
379 
380 
381 
382 
383 

384 
382 
384 
386 
387 
388 
387 
387 
386 
387 
389 
389 
390 
3091

246 
247 
247 
247 
248 
248 
848 
249 
249 
249 
249 
249.  
249 
249 
850 
850 
250 
250 
250 
250 
250 
250 
250 
251 
251 
251

480 
480 
481 
481 
483 
484 
485 
485 
484 
484 
484 
484 
483 
483 
484 
484 
483 

481 
481 
4810 
480 
481 
481 
481 

480

264 
265 
265 
265 

266 
266 
28 

268 
269 
269 
269 

270 
270 
270 
271 
.271 
872 
272 
212 
273 
273 
273 
274

419 
420 
421 
421 
423 
483 
424 
425 
424.  
426 
427 
427 
427 
427 
427 
429 
431 
431 
4 31i 
431 

434 
433
435 
435

1869 
1869 
1869 
1870 
1870 
1870 
1071 
1878 
1872
1872 
1873 
1874 
1815 
1876 
1877 
1877 
1878 
1878 
1813 
1879 
1880 
1880 
1880 
1881 
1882 
1883

------------------------------------ b ------------------------------------------------------------------------------------------------
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TECH - SIL 
OlF 106-3

DATE OF TEST - 14 ALG 84 

DATA FILE - 227TSIL

PROJECT NO. 01-7900-002 

TEST TYPE - SHALL IIORIZ

T IME 
HIN SEC TC 01

143 

143 
143 
143 
144 
144 
144 
144 
145 
145 
145 
145 
146 
146 
146 
146 
147 
147 
147 
147 
148 
148 
148 
148 
149 
149

251 
251 
252 
252 
252 
253 
2m 
253 
254 
254 
255 
255 
255 
256 
256
256 
257 
257 
257 
251 
258 
258 
258 
259 
259 
259

TC 02 TC 03 TC04 ICO05 TCO06

260 
261 
261 
261 
262 
262 
262 
262 
263 
263 
264 
264 
264 
264 
265 
265 
265 
26 
266 
266 
267 
261 
267 
268 
268 
268

180 
180 
180 
180 
181 
181 
181 
181 
181 
181 
182 
182 
1ee 
182 
183 
183 
183 
183 
183 
184 
184 
184 
184 
184 
185 
185

137 
131 
131 
138 
138 
138 
138 
138 
138 
138 
13., 
139 
139 
139 
139 
140 
140 
140 
140 
140 
140 
141 
141 
141 
141 
141

139 
139 
139 
140 
140 
140 
140 
140 
140 
140 
141 
141 
141 
141 
141 
141 
142 
142 
142 
142 
142 
142 
143 
143 
143 
143

TC 08 TC 09 TCI10 TC 1I TC 12

473 
473 
473 
473 
474 
474 
474 
474 
474 
414 
474 
474 
473 
473 
474 
475 
476 
477 
477 
477 
477 
478 
471 
478 
418 
478

391 
392 
392 
392 
392 
393 
395 
394 
396A1 
396 
397 
.397 
397 
396 
an97 
399 

.397 
395 
398 
399 
400 
401 
402 
403 
401 
401

2s1 
251 
251 
252 
252 
252 
252 
252 
252 
253 
253 
253 
253 
253 
253 
253 
253 
w5 

254 
254 
254 
255 
255 
255 
255 
255

480 
480 
481 
480 
481 
481 
481 
480 
419 
478 
478 
418 
418 
478 
419 
480 
480' 
480 
480 
480 
480 
480 
479 
419 
478 
419

IC 13 TC 14 FURN AVG

274 
215 
215 
276 
276 
276 
277 
277 
U7S 
278 
218 
279 
£19 
279 
280 
280 
281 
281 
281 
282 
282 
282 
283 
283 
284 
284

431 
438 
438 
438 
4 39 
438 
440 
441 
440.  
441 
442 
442 
443 
443 
443 
444 
444 
443 
443 
445 
44S 
447 
448 
448 
448 
448

1884 
1884 
1885 
1886 
1887 
1887 
1888 
1889 
1889 
1888 
1888 
1888 
1887 
1887 
1886 
1886 
1885 
1885 
1885 
1886 
1886 
1887 
1887 
1887 
1888 
1888



PAGE NO. 24

TECH - SIL 
OF 106-3

DATE OF TEST - 14 AUG 84 

DATA FILE - 2TSIL

PROJECT NO. 01-7900-002 

TEST TYPE -SMALL HORIZ

T THlE 
MIN SEC TC 01 TCO02 TCO03 TC 04 TC05 TC 06 Tc 08 TC 09 Tc 10 Tc 11 TC 12

260 
260 
260 
261 
261 
262 
262 
262 
263 
263 
263 
264 
264 
264 
265 
265 
265 
266 
266 
266 
267 
267 
267 
267 
268 
268

256 
256 
256 
256 
256 
e56 
2156 
e56 
257 
257 
257 
257 
257 
258 
Rse 
258 
258 
258 
259 
259 
m5 

259 
259 
m6 

260 
260

479 
478 
478 
478 
478 
478 
478 
478 
478 
478 
479 
479 
479 
480 
480 
480 
480' 
479 
478 
478 
479 
480 
481 
480 
480 
480

TC 13 TC 14 FURII AVG

285 
285 
285 
286 
286 
286 
287 
287 
288 
288 
28 
289 
289 
290 
290 
290 
291 
291 
292 
292 
292 
293 
m9 

293 
294 
294

1888 
1888 
1888 
1888 
1888 
1887 
1886 
1886 
1886 
1886 
1886 
1887 
1887 
1887 
1888 
1888 
1888 
1889 
1889 
1889 
1890 
1891 
1891 
1892 
1893 
1893



PAGE NO. 25

TE:CH- - SIL 
OF 106-3

DATE OF TEST - 14 AUG 84 

DATA FILE,- 227TSIL

-PROJECT NO. 01-7900-002 

TEST TYPE - SHALL HORIZ

T IME 
HIN SEC TC 01 TCO02 TCO03 XC04 TC 0S TC 06 TC 08 TC 09

190 
190 
190 
190 
191 
191 
191 
191 
191, 

'191 
192 
192 
192 
192 
.198 
193 
193 
193 
193 
194 
194 
194 
194 
194

TC 10 TC 11 TCI12 TC 13 -TCI14 FUtM AVG

416 
416 
417' 
416 
414 
415 
413 
414 
417 
418 
418 
419 
419 
420 
42 
421 
421 
417 
415 
415 
416 
'418 
420 
421 
420 
421

260 
260 
260 
261 
261 
261 
261 
261 
26e 
e62 
262 
e62 
263 
26 
26 
263 
263 
263 
263 
e64 
264 
e65 
265 
265 
266 
e66

480 
481 
481 
480 
482 
482 
483 
483 
484 
484 
484 
484 
484 

46 
486 
486' 
46 
483 
483 
484 

487 
488 
490 
490

294 
295 
295 
295 
296 
29% 
296 
'297 
297 
097 
298 
298 
298 
299 

299 
309 
299 
300 
309 
300 
300 

301 
301 
301

461.  
462 
463 
462 
462 
463 
462 
462, 

1464 
464 
465 
466 
467 
468 
469 
469 
466 
460 

"463 
463 
464 
467 
469 
470 
410 
470

1894 
1895 
18% 
18% 
1897 
1897 
1898 
1898 

1898 
1898 
1898 
1899 
1899 
1899 
1899 
1898 
1898 
1897 
1897 

1896 
18% 
1891 
1897 
1898 
1899

-------------------- --------------------------------------------------------------------------------------------------------------



PAGE NO. 26

TECH - SIL 
OF 10O6-3

DATE OF TEST - 14 AUG 84 

DATA FILE - 227TSIL

PROJECT NO. 01-7900-002 

TEST TYPE - SPAL HORIZ

TINE 
MIIN SEC TC 01 TC 02 TCO03 TCO04 TC 05 TC 06 XC08 TC 09 TC 10 TC 11 TC 12

492 
492 
493 
495 
496 
496 
496 
495 
496 
496 
496 
496 
495 
495 
496 
496 
497 
497 

'497 
497 
497 
496 
494 
493 
493 
493

266 
266 
267 
267 
267 
267 
268 
268 
268 
268 
269 
269 
269' 
269 
269 
269 
270 
270 
270 
270 
270 
270 
270 
271 
271 
B71

TC 13 TC 14 FURJ AVJG

469 
471 
470 
469 
472 
472 
472 
47.3 
474 
473o 
473 
474 
472 
414 
474 
474 
47S 
476 
477 
477 
478 
479 
480 
480 
480 
400

1900 
1901 
1901 
1901 
1902 
1902 
1902 
1902 
190 
1903 
1904 
1904 
1905 
1905 
1906 
1906 
1907 
1907 
1908 
1908 
1908 
1909 
1909 
1909 
1910 
1910



PAGE NO. 27

TECH - SIL 
hF 1oc-3

DATE OF TEST - 14 AUG 84 

DATA FILE - 227TSIL

PROJECT NO. 01-7900-002 

TEST TYPE - SMALL HORIZ

TIME 
MIN SEC TC 01 TC 02 TCO03 TC 04 TC 05 TC 06 ICO0B TC 09 TCl10 TC 11 TC 12

494 
494 
494 
495 
495 
495 
495 
496 
497 
497 
497 
4%6 
496 
495 
496 
497 
498 
498 
497 
497 
497 
498 
500 
502 
505 
506

484 
484 
484 
483 
483 
484 
48S 
485 
484 
484 
483 
482 
482 
483 
481 
482 
484' 
486 
48 
489 
490 
490 
490 
490 
489 
489

TC 13 TC 14 FURN AUG

311 
311 
311 
312 
312 
312 
313 
313 
313 
313 
314 
314 
315 
315 
315 
315 
316 
316 
.316 
317 
317 
317 
318 
318 
310 
319

1910 
1911 
1911 
1911 
1911 
1911 
1912 
1912 
1913 
1913 
1914 
1915 
1915 
1915 
1915 
1915 
1915 
1915 
1915 
1915 
1916 
1916 
1916 
1916 
1917 
1917



PACE NOD. 28 

TECH - siL' 
OF106-.3 

DATE OF TEST - 14 AUG 84 PROJECT NO. 01-7900-002 

DATA FILE - OE7TSIL TEST TYPE - SHALL HORIZ 

TIMiE 
MINSC TC 01 'TCO02 TCO03 TCO04 TCO05 TCO06 TCO08 TCO09 TC 10 TC 11 TC12 TC 13 TC 14 FURN AVG 
-------------------------------------------------------------------- ------------- -------------------------------115 32 291 303 206 161l 162 150 94 507 446 215 488 319, 489 1918 

115 45 291 304 206 161 163 150 94 507 446 215 488 319 489 1919 
176 2 291 304 206 161 163 150 94. 508 450 276 489 319 491 1920 
176 15 291 305 206 162 163 151 94 508 449 276 4 89 320 491 1920 
176 33 291 305 ~-207 162 164 151 94 509 450 276 491 320 492 1921 
176 45 291 306 201 162 164 151 95 509 450 271 492 320 493 1921 
1713292 306 207 162 164 151 95 509 453 277 495 321 493, 1922 
111 15 292 306 201 162 164 151 95 510 449 217 495 321 491 1922 
177 33 292 307 208 163, 165 152 95 510 451 278 495 31 492. 1923 
177 45 292 307 208 163 165 152 94 511 452 278 495 322 493 1923 
178 3 293 308 208 163 165 152 93 510 453 278 494 W2 494 1925 
118 15 2 93 308 208 163 165 15 94 509 453 278 493 322 494 1928 
178 33 293 308 208 164 165 52 94 509 453 279' 492 323 495 1932 
118 45 294 309 208 164 166 153 95 508 453 279 491 323 496 1934 
19 2294 309 209 164 166 1w 96 508 455 079 491 3e3 496 1935 
19 15 294 309 209 164 166 153 97 507 454 279 491 324 496 1935 
179 332%5 310 209 164 166 15 97 508 454 279 492 324 496 1933 
1945 )295 310 209 164 166 w5 97 508 455 279 494 324 49% 1931 
180 3 295, 310 210 165 167 154 97 508 455 279 496 325 495 1929 
180 15,296 310 210 165 161 15 %5 0 0 0 496 325 496 1923 
180 33 0 0 0 0 0 0 0 0 .0 0 0 0 0 1890 
180 45 0 0 0 0 0 0 0 0 0 0 0 0 0 1065 
181 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1781 
18115s 0 0 0 0 0 0 0 0 0 0 0 0 0 1704 
181 32 0 0 0 0 0 0 0 0 0 0 0 0 0 1597 
181 45 0 0 0 0 0 0 0 0 0 0 0 0 0 1531
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Test Report: #TS-TP-0084 
Penetration "0" 

Page: 1 

INC* 
1.0 Scope: 

This test consisted of subjecting a sealed opening which represented a 
section of seismic gap between two buildings, to a three-hour long 
ASTM E-119 time/temperature curve fire test. The fire test was immedi
ately followed by two separate hose-stream tests. The test was witnessed 
by and conducted at Portland Cement Association (Skokie, Illinois) on 
4/14/82.  

2.0 Configuration: 

The test opening was 53" long by 6" wide by 12" deep. All four sides of 
the test opening consisted of cast concrete. The opening was sealed-by 
first draping a piece of #TS-MS-0081 Aluminized Fabric into the opening.  
Three inches of this fabric extended over the unexposed side of the test 
slab. These three-inch wide pieces were cemented to the slab with 
#TS-MS-0008 Silicone Adhesive. Next, the opening was filled with 
#TS-MS-0013 Damming Blanket (four layers, approximately 2" thick each, of 
2-3 pcs. blanket material). The void was filled completely (12" deep).  
Another layer of #TS-MS-0081 Aluminized Fabric was used to cover the entire 
assembly on the unexposed surface. The long edges of the assembly were 
covered with 16 GA. x 1" wide strips of galvanized steel. Each of the two 
strips were held in place with three 1/4" x 1" expansion anchors.  

3.0 Thermocouples: 

Two thermocouples were mounted on the seal's surface for monitoring seal* 
surface temperatures throughout the test. Each thermocouple was covered 
with a weighted asbestos pad., The thermocouples were eventually attached 
to both strip chart recorders and a computer run data acquisition system.  
The thermocouple readings at the-end of the test were as follows: 

T/C #5 Seal Surface........14g0F 

TIC #6 Seal Surface .. .. ..... 134*F 

4.0 Fire Test Procedure: 

The fire test consisted of subjecting the test slab with the seal specimen 
to a three hour long ASTM E-119 time/temperature curve fire test. Simply 
described, the furnace used for this type of test is a deep rectangular 
shaped, refractory brick lined box heated by gas burners. The burners are 
automatically ignited from the outside of the furnace. The burners in the 
furnace operate in unison so that a uniform blanket of flame covers the 
plan area of the furnace space at burner level. The furnace-atmosphere 
temperatures are controlled and monitored by a grid of shielded chromel
alumel thermocouples located exactly twelve inches down from the top of the 
furnace. The furnace atmosphere temperatures were controlled automatically 
throughout the test. Visual inspection of the furnace atmosphere tempera
tures was also made from time to time. Manual control of this system was
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instituted at different points during the test in order to make adjust
ments for fuel contribution and heat loss of the test assembly. The 
furnace draft was controlled both manually and automatically (to correct 
the draft) during the test. The furnace draft operated at approximately 
.05 to .08 inches of negative water pressure throughout the test.  

5.0 Test Record: 

The entire test was'conducted in accordance with the ASTM E-119 time/ 
temperature curve for the three-hour long test..

Temperatures were measured and documented at three minute intervals 
(on strip chart recorders) for the unexposed surface of the test 
assembly. Visual checks of these temperatures were made throughout 
the test in order to detect possible problem areas. Temperatures were 
also recorded by a computer controlled data acquisition system which 
printed temperatures in accordance with the IEEE 634-1978 test standard 
requirements.  

Throughout the test, an even blanket of flame was produced in the furnace.  
It was noted that flames propogated along the exposed slab surface. No 
smoke or fire was noted from the seal specimen for the duration of the 
test.  

The test was conducted for three hours. At the conclusion of the regula
tion test period, the furnace burners were shut off, the slab removed from 
the furnace and tilted on its side (at approximately 450) for the hose-stream 
tests.  

6.0 Hose-Stream Tests: 

The first hose-stream test was performed according to ANI test requirements.  
Water was sprayed onto the exposed surface of the test slab specimen for 
a period of 4 minutes and 48 seconds, using an even spray discharged from a 
one and one half inch diameter hose, through a 30-900 high velocity spray 
nozzle, set at 15%, at-75 psi from a distance of five feet.  

The second hose-stream test was conducted in accordance with the IEEE 634
1978 test standard. Water was sprayed onto the exposed surface of the 
test slab specimen for a period of 4 minutes and 48 seconds, using an even 
spray discharged from a one and one half inch diameter hose, through a 
30-900 high velocity spray nozzle, set at 300, at seventy-five psi from a 
distance of ten feet.  

7.0 Test Conclusions: 

A. The fire test was conducted according to the ASTM E-119 time/ 
temperature curve for three hours.  

B. During the fire test, no smoke or fire penetrated through the seal.  

C. During the fire test, fire did not occur on the unexposed surface 
of the penetration seal as a result of heat conduction.'
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D. During -the IEEE-1978 and the ANI hose-stre am tests, water did 

not penetrate through the penetration seal.  

8.0 Post Test Observations: 

The slab and penetration was dismantled on 4/19/82. At this time the 
following observation was made: 

A. It was noted that only the bottom layer of the #TS-MS-0081 Aluminized 
Fabric had burnt away where it was exposed to fire on the exposed 
side of the assembly.
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TECH-SIL FLOOR~ TES.T (CR4089) - 04/-14/82 

FUR140ICE RTMOSPI4EFE TEI1IPEk-fTLIE .( DEG. F> 

TEST TItlE, FURNACE fiSTII E 119 VARIAT1011 FROM 

Hr:tlIr TEMP. TEMP. ASTIlI TEMIP.  

F F F

0:005 

0:40 

0:15 

00 

1:20 

1: 30 
0:35 
0:40 
1:45 

1:50 

1:55 

1: 00 

1: 10 

1:20 

1:30 

1: 40 

1:50 

2:00

67 
1109 
1321 
1426 

1469 
1510 
1542 
1585 
1615 
1638 
1654 

1680 
1696 
1718 
1727 
1749 
1753 
1770 
1784 
1881 

* 1811 

* 1815 
1831 
1842 

18e59 
1870 
1 874 

1892 
1907 
1913 
1955

68 
1000 
1300.  

1399 
1462 
1510 

1550 
1584 

1613 
1638 
1661 

1681 

1718 
1735 
1750 
1765 
1779, 
1792 
1804 

1826 
1835 
1843 
1850 
1862 
1875 

I1ec.8 

1900 
1912 

1925

0;

19 
109 

21 
2? 
.7 

-8 

.1 
2 

0.  
-7 

-1 
-4 

-8 

-12 
-2 

-3 
-4 

-11 
-4 

-1 
9 
8 

-I' 
4 

7.  
I



TECH-SIL FLOOR TEST (CR4889) - 64/~14/82 

THERMOCOUPLE REFERENCE CHART 

FRAME PRINT THERMOCOUPLE THERMOCOUPLE 

NO. NO.- No. LOCATION 

9 1 1PEN C SURFACE NORTH 

9 2 2 PEN C SEAL & CONCRETE INTO 

9 3 3 PEN C BUS BAR 

9 44PEN C DUCT & SEAL INTO 

9 5 5 PEN D SURFACE SOUTH 

*9 66 PEN D SURFACE NORTH 

9 7 7 PEN S SURFACE 

98 8 PEN S.COHTROL CABLE INT., 

*9 9 9 PEN S SEAL &SLEEVE. INTO 

*9 10 10 PEN Q SURFACE 

*9 it 11 PEN Q CONTROL CABLE INT.  

9 12 12 PEN Q SEAL & SLEEVE INTO 

* 12 1 ~ 3PEN L SURFACE 

12 2 14 PEN L PIPE INTO 

12 -3 15 PEN L- INSUL. PIPE INTO 

12 4 16 PEN L SEAL & SLEEVE INTO 

* 12 5 1?. PEN P SURFACE 

* 12 6 18 PEN P PIPE INTO 

* 12 7 '19 PEN. P INSUL. P IPE INTO 

12 8 20 PEN P SEAL,& SLEEVE INTO 

12 9 21 PEN N SURFACE 

12 10 22 PEN N DUCT INTO 

12 it 23 PEN ti SEAL & CONCRETE INTO 

12 12 24 PEN R SURFACE 

13 1 25 PEN J SURFACE 

13 2 26 PEN J PIPE NT.  

* 33 27 PEN J SEAL & SLEEVE INTO 

13 4 28 PEN H SURFACE 

13 5 -PEN H PIPE INTO 

13 6 30 PEN H SEAL & SLEEVE INTO S 

13 7 31 PEN G SURFACE 

* 13 8 -32 PEN G PIPE INTO 

* 13 .9 33 PEN G SEAL & SLEEVE INTO 

13 le 34 * PEN E SURFACE 

13 11 35 PEN E PIPE INTO 

13 12 36 *PEN E SEAL & SLEEVE INTO 

* 41 37 PEN A Ti 1/4 PT. N (INST.) 

14 2 38 PEN A Ti CENTER (CONTROL) 

14 3 39 PEN4 A TI 1/4 PT. S (CONTROL) 

14 4 40 -PEN A TI TRAY INT.



TECH-SIL FLOOR TEST (CR4889) - 04/14/82 

THERMOCOUPLE REFER.ENCE CHART 

FRAME PRINT THERMOCOUPLE THERM~O COUPLE 

NO. NO. NO0. LOCATION 

14 7 43 P!*H A T 2 1/4 PT. S (INST.) 

14 8 44 15EN A T2 TRAY INT.* 

14 9 45 PEN A SURFPSE NIORTH! 

14 ie 46 PEN A- SURFACE CENTER 

4 11 47 PEN A SEAL & CONCRETE INT.  

14 12 48 PEN A SEAL & SLEEVE It-T.  

16 1 49 PEN B Ti 1/4 PT. N (INST.) 

16 2 50 PEN B TI CENTER (INST.), 

16 3 51 PEN B TI 1/4 PT. S (CONTROL) 

16 4 52 PEN B Ti TRAY INT.  

16 5 53 PEN B T2 1/4 PT. N (CONTROL) 

16 6 '54 PEN B T2 CENTER (CONTROL) 

16 7 55 PEN B T2 1/4 PT. S (INST.) 

16 8 56 'PEN BT2 TRAYINT.  

16 9 57 PEN B SURFACE NOR 7H 

if to 58 PEN B SURFACE CENTER

16 11 59 PEN B SEAL & CONCRETE INT.  

.16 12 68 PEN B SEAL &. SLEEVE INT.



TEST TIIIE, 
Hr:Mifl 

0:00 

8:20 

0:25 
0:30 

* 0: 35 
0:40 

0D:45 
0:50 

I 0:55 

1:00 
1:05 
1:1 

1:15 

* 1:20 
1:25 
1:30 

* 1:35 
* 1:40 

1:45 
1:50 

* 1:55 
* 2:00 

2:10 
2:20 

2:30 

2:48 

2:58 

* 3:00
____________________________________________ I

TECH-SIL FLOOR TEST C4389) --04/14/e2 

THEP:WJCOI'.FLE TEMIPERAITURES (DEG F) 

T/C NO.  

2 3 4 5 6

73 

72 

72 

73 

73 
73 
74 
74 
74 

75 
76 

76 

77 

77 

78 

79 

79 

79 
88 
so 
79 
79 
so 
81 
82 

83 

86 

8? 
88 
91

73 
73 

73 

73 

73 

73 

73 
73 

74 

74 

74 

75 

75 

76 

78 

81 
85 
89 
94 

97 

102 
105 
107 

113 
122 
1 28 
134 
139 
143.  
148

73 

76 

103 
154 
214
258 
292 
330
361 
395 
403 
416 
433 
446 
468 

472 
474 

469 
471 
476 
476 
482 
487 
514 

495 
494 
496 
494 
493 
492

*73 
82 

96 

144 

130 
144 
15 

-171 
181 
192 
202 

212 
222 
231 
209 

209 
209 

209 
209 
209 
210 
218 

21.1 

216 
241 
278.  
296 
306 
315 
321 
327

73 -73 
72 72 

72 72 

72 72 

72 72 
73 72 

73 73 

73 73 

74 73 

74 > 73 

74 74 

75 74 

76 75 

77 75 
79 76 

80 77 

83- 79 

86 88 

90 82 

94 85 

98 87 

102 90 
105. 93 

109 96 
113 99 

121 106 
126 111 

132 117 
140 123 

143 127 

149 134



TECH-SIL FLOOR TEST (CR4889) - 04/14/82 

TEST COMMENTS,

2:49:00 FLAMETHROU'H OCCURRED Oil4 PEN. B 

HOSE STREAM TESTS: 

NO WATER PROJECTED BEYONID THE UNEXPOSED SURFACE OF THE.SPECIMEN 

DURING 4 MINUTE 48 SECOND ANI HOSE STREAM TEST.  

NO WATER PROJECTED BEYONID THE UNlEXPOSED SURFACE OF THE SPECIMEN 

DURING 4 MINUTE 48 SECOND IEEE-HOSE STREAM TEST.
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1.0 Scope: 

This test consisted of subjecting a penetration seal assembly consisting 
of a 12" diameter-steel sleeve penetrated by a single 2-3/8" bare steel 
pipe (capped on both ends) located on center to the opening, to a three 
hour long ASTM E-119 time/temperature curve fire test.. The fire test was 
immediately followed by two separate hose-stream tests. The test was wit
nessed by and conducted at Portland Cement Association (Skokie, Illinois), 
on 4/14/82.  

2.0 Configuration: 

The test opening was sealed with 12" (inside of the slab of #TS-MS-0080-C 
High Density Silicone Gel- (147-177 lbs./cu.ft.). The opening used a 
13-1/2"1 long, 16 gauge galvanized sheet metal sleeve (primed on the out
s ide surface~of the sleeve with #TS-MS-0074 Primer) which extended-through 
the entire seal and 1-1/2" below the slab (the slab was 12" thick). The 
sheet metal sleeve used in the steel sleeve opening was cemented in place 
with #TS-MS-OO01 Silicone Adhesive. The penetration had a single 
#TS-MS-0091 Boot attached to the pipe and sheet metal slet-ve below the 
slab's exposed surface. The boot was used in an "S" shape and was 
cemented to the pipe And the sleeve with #TS-MS-0001 Silicone Adhesive.  
The outside (only) of the boot's zipper was covered with approximately 
1/8" thick of #TS-MS-OOO1 Silicone Adhesive. After the boot was cemented 
to the pipe and the sheet metal sleeve, the boot end was covered with 
#TS-MS-0071 Clamps which were tightened to 50 in.-lbs., minimum. Both the 
boot end and the clamps were then completely covered with #TS-MS-0001 
Silicone Adhesive.  

3.0, Penetration Seal: 

The penetration, (including the boot), was completely filled with 
#TS-MS-0080-C High Density Silicone Gel (147-177 lbs./cu.ft.).  

4.0 Thermocouples: 

One thermocouple was embedded approximately 1/4"-1/2' deep into the high 
density silicone gel's surface for monitoring the seal surface tem
peratures throughout the test. ,One thermocouple was also used for moni
toring the pipe/interface temperatures, while one other was used to 
measure temperatures of the seal/sleeve interface..  

All of the thermocouples were eventually attached to both strip chart 
recorders and a computer run data acquisition system. The thermocouple 
readings at the end of the test were as follows: 

T/C #34 Seal Surface ... ... 1436F 
T/C #35 Pipe/Interface .. . 1420F 
T/C #36 Seal/Sleeve . . . . . . . . . 228*F
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5.0 Fire Test Procedure: 

The fire test consisted of subjecting the test slab with the seal specimen to a three-hour long ASTM E-119 time/temperature curve fire test. Simply described, the furnace used for this type of test is a deep rectangular shaped, refractory brick lined box heated by gas burners. The burners are automatically ignited from the outside of the furnace. The burners in the furnace operate in unison so that a uniform blanket of flame covers the plan area of the furnace space at burner level. The furnace atmosphere temperatures are controlled and monitored by a grid of shielded chrome]alumel thermocouples located exactly twelve inches down from the top of the furnace. The furnace atmosphere temperatures were controlled automnatically throughout the test. Visual inspection of the furnace atmosphere temperatures was' also made from time to time. Manual control of this system was instituted at different points during the test in order to make adjustments for fuel contribution and heat loss of the test assembly. The furnace draft was controlled both manually and automatically (to correct the draft) dring the test. The furnace draft operated at approximately .05 to .08 inches of negative water pressure throughout the test.  

6.0 Test Record: 

The entire test was conducted in accordance with the ASTM E-119 time/ temperature curve for the three-hour long test.  

Temperatures were measured and documented at three minute intervals (on strip chart recorders) for the unexposed surface of the test assembly.  Visual checks of these temperatures were made throughout the test in order to detect possible problem areas. Temperatures were also recorded by a computer controlled data acquisition system which printed temperatures in accordance with the IEEE 634-78 test standard requirements.  
Throughout the test, an even blanket of flame was produced in ttie furnace.  It was noted that flames propagated along the exposed slab surface. No smoke or fire was noted from the seal specimen for the duration of the test.  

The tes t was conducted for three hours. At the conclusion of the regulation test period, the furnace burners were shut off, the slab removed from the furnace and tilted on its side '(at approximately 450) for the hosestream tests.  

7.0 Hose-Stream Tests: 

The first hose-stream test was performed according to ANI test requirements. Water was sprayed onto the exposed surface of the test slab specimen for a period of 4 minutes and 48 seconds using an even spray discharged from a one and one half inch diameter hose, through a 30-900 high velocity spray nozzle, set at 150, at seventy-five psi from a distance of five feet.
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The second hose-stream test was conducted in accordance with the IEEE 
634-1978 test standard. Water was sprayed onto the exposed surface of the 
test slab specimen for a period of 4 minutes and 48 seconds using an even 
spray discharged from a one and one half inch diameter hose, through a 
30-9O@ high velocity spray nozzle, set at 300, at seventy-five psi from a 
distance of ten feet.  

8.0 Test Conclusions: 

A. The fire test was-*conducted according to the ASTM E-119 time/ tem
perature curve for three hours.  

B. During the fire test, fire did not penetrate through the penetra
tion seal specimen.  

C. During~the fire test, fire did not occur on *the unexposed surface 
of the penetration seal as a result of heat conduction.  

D. During -the IEEE 634-1978 and the ANI hose-stream tests, water did 
not penetrate through the penetration seal.  

9.0 Post Test Observations: 

The slab and penetration were dismantled on 4/19/82. At this time the 
following observations were made: 

A. The #TS-MS-0091 Boot had completely burned away.  

B. The #TS-MS-0080-C High Density Silicone Gel had charred approxi
mately 4-6" into the opening.
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TECH-SIL FLOOR TEST (CR4889) - 04/14/82 

FUR14FICE ATMOSPHERE TEMPERA'TUPE .(DECG. F) 

TEST T IME, FURIUCE ASTM E119 YARIRTIOll FROM 
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TECH-SIL FLOOR TEST (CR4889) - e4/14/82 

THERMOCOUPLE REFERENCE CHART 

FRAME PRINT THERMOCOUPLE. THERMOCOUPLE 

NO. NO. NO. LOCATION 

9 1 1 PEN C SURFACE NORTH 

9 2 2 PEN C SEAL & CONCRETE INT.  

9 3 3 PENC BUS BAR 

9 4 4 PEN C DUCT t SEAL INT.  

9 5 5 PEN D SURFACE SOUTH 

9 6 6 PEN D SURFACE NORTH 

9 7 7 PEN S SURFACE 

9 8 8 PEN S CONTROL CABLE INT.  

9 9 9 PEN S SEAL & SLEEVE INT.  

9 10 10 PEN Q SURFACE 

9 11 11 PEN Q COUTROL CABLE INT.  

9 12 12 PEN 0 SEAL t SLEEVE INT.  

12 1 13 PEN~ L SURFACE 

12 2 14 PEN L PIPE INT.  

12 3 15 PEN L INSUL. PIPE INT.  

12 4 16 PEN L SEAL & SLEEVE INT.  

12 5 17 PEN P SURFACE 

12 6 i8 PEN P PIPE INT.  

12, 7 19 PEN P INStiL. PIPE ItIT.  

12 8 20 PEN P SEAL & SLEEVE INT.  

12 9 '21 PEN N SURFACE 

* 12 18s- 22 PEN N DUCT INT.  

12 11 23 PEN N SEAL & CONCRETE INT.  

12 12 24 PEN R SURFACE 

13 1 - 25 PEN J SURFACE 

13 2 26 PEN J PIPE INT.  

13 3 27 PEN J SEAL & SLEEVE INT.  

13 4 28 PEN H SURFACE 

13 5 PEN H PIPE INT.  

13 6 30 PEN H SEAL & SLEEVE INT.  

13 7 31 PEN G SURFACE 

13 8 32 PEN G PIPE INT.  

13 9 33 PEN G SEAL & SLEEVE INT.  

13 19 34. PEN E SURFACE 

13 11 35 PEN E PIPE INT.  

13 12 36 PEN E SEAL & SLEEVE INT.  

14 1 37 PEN A Ti 1/4 PT. N (INST.) 

14 2. 38, PEN A TI CENTER (CONTROL) 

14 3 39 PEN A Ti 1/4 PT. S (CONTROL) 

14 4 40 PEN A TI TRAY INT.



TECH-SIL FLOOR TEST (CR4889) - 04/14/82 

THERMOCOUPLE REFER~ENCE CHART 

FRAME PRINT THERMOCOUPLE THERMOCOUPLE 

NO. NO. NO. LOCATION 

14 7 43 PrN A T2 1/4 PT. S (INST.).  

14 844 PEN A T2 TRAY INT.  

14 9 45 PEN A SURFP:E NORTH 

* 14 18 46 PEN A SURFACE CENTER 

.4 It 47 PEN A SEAL & CONCRETE INT.  

14 12 48 PEN A SEAL & SLEEVE INT.  

16 1- 49 PEN B T1 1/4 PT. N (INST.) 

* 16 2 50 PEN B TI CENTER (INST.) 

16 3 51 PEN B Ti 14'PT. S (CONTROL)* 

16 4 52 PEN D Ti TRAY INT..  

* 16 5 53- PEN R T2 1/4 PT. N (CONTROL) 

16 6 ' 54 PEN D T2 CENTER (CONTROL) 

* 16 7 55 PEN P T2 1/4 PT. S (INST.) 

16 8 56 PEN B T2 TRAY INT.  

16 9 57 PEN B SURFACE NORTH 

if * 10 58 PEN B SURFACE CENTER.  

16 it 59 PEN B SEAL & CONCRETE INT.  

16. 12 68 PEN B SEAL & SLEEVE TNT.



TECH-SWL FLOOR TEST (CR4889) - 04/14/82 

THERMIOCOUPLE TEMPERATURES -(DEG F) 

TEST TIME, T/C 110.  

Hr:M~in 31 32 33 34 .35 36 

0:00 72 72 73 .72 72 .72 

8:05 71 71 72 71 71 71 

0:10 71 73 72 71 71 71 

* 0:15 71 76 73 71 72 72 

* 0:20 72 79 76 71 72 74 

0:25 72 84 80 71 - 73 76 

0:30 -73 90 84 72 74 79 

0:35 73 95 89 72 74 83 

0:40 75 100 95 73 75 87 

0:45 76 106 102 74 76 92 

* 0:50 78 112 111 75 77 100 

0:55 81 117 122 76 78 109 

* 1:00 93 121 136 78 80 119 

1:05 85 125 147 88 81 128 

* 1:10 87 128 154 83 82 137 

1:15 91 133 159 86 84. 144 

* 1:20 93 * 138 163 89 85 151 

1:25 96 142 166 92 87 155 

* 1:30 98 143 169 95 89 159 

* 1: 35 101 148 173 97 91 162 

* 1:40 103 152 176 101 92 166 

* 1:45 104 152 179 103 95 170 

* 1:50 107 155 182 105 98 174 

1:55 110 158 187 189 1ee- 177 

* 2:00 111 159 191 Ill 101 lee 

* 2:10 116' 165 198 116 109 187 

2:20 120 170 208 121. 114 195 

* 2:30 123 176 218 126 122 284 

* 2:40 127 179 228 131 127 211 

* 2:50 131 186 .236 137 137 219 

3: 00 137, 198D 245 * 143 142 228



TECH-SILFLOOR TEST (CR4889) - 4/14/82 

TEST COMMENTS' 

2:49:00 FLAMETHROIJCH OCCURRED ON PEN. B.  

HOSE STREAM TESTS: 

NO WATER PROJECTED BEYONID THE UNIEXPOSED SURFACE OF THE SPECIMIEN 

DURINC 4 MINUTE 48 SECOND AHI1 HOSE STREA'M TEST.  

NO WATER PROJECTED BEYOND THE UNEXPOSED SURFACE OF THE SPECIMEN 

DURING 4 MINUTE 48 SECOND IEEE HOSE STREAM TEST.
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1.0 Scope: 

This test consisted of subjecting a penetration seal assembly consisting of 
a 12" diameter steel sleeve penetrated by a single 2-3/8" bare steel pipe 
(capped on both ends) located on center to the opening, to a three hour 
long ASTM E-119 time/temperature curve fire test.- The fire test was 
immediately followed by two separate hose-stream tests. The test was wit
nessed by and conducted at Portland Cement Association (Skokie, Illinois), 
on 4/14/82.  

2.0 Configuration: 

The test opening was sealed with 120 (inside of the slab) of #TS-MS-0080-A 
Self-Supportipg High Density Gel (147-177 lbs./cu 'ft.) The opening used a 
16 gauge gal~anized sheet metal sleeve :(primed on the outside surface of 
the sleeve with #TS-MS-0074 iPrimer) which was 10-3/4"' long and did not 
extend completely through the gel seal. This sleeve was cemented into the 
opening so that it extended 3-3/40 below the exposed surface of the slab.  
The sheet metal sleeve used in the steel sleeve opening wa's cemented in 
place with #TS-MS-O001 Silicone Adhesive. The penetration had a single 
*#TS-MS-0091 Boot attached to the pipe and sheet- metal sleeve below the 
-slab's exposed surface. The boot was used in an "S" shape and was cemented 
to the pipe and the sleeve with #TS-MS-0001 Silicone Adhesive. The outside.  
(only) of the boot's zipper was covered with approximately 1/8" thick of 
#TS-MS-OOO1 Silicone Adhesive. After the boot was cemented to the pipe and 
the sheet metal sleeve, the boot end was covered with ITS-MS-0071 Clamps 
which were tightened to 50 in.-lbs., minimum. Both the boot end and the 
clamps were then completely covered with #TS-MS-0001 Silicone Adhesive.  

3.0 Seal Penetration: 

The penetration was completely filled (excluding the boot), with 
#T S-MS-0080-A Self-Supporting High Density Gel (147-177 lbs./cu.ft.).  

4.0 Thermocouples: 

One thermocouple was embedded approximately 1/4"-1/2" deep into the self
supporting high density gel's surface for monitoring the seal surface tem
peratures throughout the test. *One thermocouple was also used for 
monitoring the pipe/interface temperatures, while another .was used to 
measure temperatures of the seal/sleeve interface.  

All of the thermocouples were eventually attached to both strip' chart 
recorders and a computer run data acquisition system. The thermocouple 
readings at the. end of the test were as follows: 

T/C #31 Seal Surface . . 1370F 
I/C #32 Pipe/Interface . 190OF 
T/C f33 Seal/Sleeve. . . '. . . . . 2450F
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5'.0 Fire Test Procedure: 

The fire test consisted of subjecting the test slab with the seal specimen 
to a three-hour long ASTM E-119 time/temperature curve fire test. Simply 
described, the furnace used for this type of test is a deep. rectangular 
shaped, refractory brick lined box heated by gas burners. The burners are 
automatically ignited from the outside of the furnace. The burners in the 
furnace operate in unison so that a uniform blanket of flame covers the 
plan area of the furnace space at burner level. The furnace atmosphere 
temperatures are controlled and monitored -by a grid of shielded chromel
alumel thermocouples located exactly twel-ve inches down from the top of the 
furnace. The furnace atmosphere temperatures were controlled automatically 
throughout the test. Visual inspection of the furnace atmosphere tem-, 
peratures was also made from time to time. Manual control of this system 
was institutek at different points during the test in order to make adjust
ments for fuel contribution and heat loss of the test assembly. The fur
nace draft was controlled both manually and automatically (to correct the 
draft) during the test. The 'furnace draft operated at approximately .05 to 
.0.8 inches of negative water pressure throughout the test.  

6.0 Test Record: 

The entire test was conducted in accordance with the ASTM E-119 time/*tem
perature curve for the three-hour long test.  

Temperatures were measured and documented at three minute intervals (on 
strip chart recorders) for the unexposed surface of the test assembly.  
Visual checks of these temperatures were made throughout the test in order 
to detect possible problem areas. Temperatures were also recorded by a 
computer controlled data acquisition system which printed temperatures in 
accordance with the IEEE 634-78 test standard requirements.  

Throughout the test, an even blanket of flame was produced in the furnace.  
It was noted that flames propagated along the' exposed slab surface. No 
smoke or fire was noted from the seal specimen for the duration of the 
test. The test was conducted for three hours. At the conclusion of the 
regulation test period, the furnace burners were shut off, the slab removed 
from the furnace and tilted on its side (at approximately 450) for the 
hose-stream tests.  

7.0 Hose-Stream Tests: 

The first hose-stream test was performed according to. ANI test require
ments. Water was sprayed onto the exposed surface of the test slab speci
men for a period of 4 minutes and 48 seconds, using an even spray 
discharged from a one and one half inch diameter hose, through a 30-900 
high velocity spray nozzle, set at 15% at seventy-five psi from a distance 
of five feet.
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The second hose-stream test was conducted in accordance with the IEEE 
634-1978 test standard. Water was sprayed onto the exposed surface of the 
test slab specimen for a period of 4 minutes and 48 seconds, using an even 
spray discharged from a one and one half inch diameter hose, through a 
30-900 high velocity spray nozzle, set at 30% at seventy-five psi from a 
distance of ten feet.  

8.0 Test Conclusions: 

A. The fire test was conducted according. to the ASTM E-119 time/ tem
perature curve for three-hours.  

B. During the fire test, fire did not penetrate through the penetration 
specimen.  

C. During th e fire test, fire did not occur on the unexposed surface of 
the penetration seal as a result of heat conduction.  

D. During the IEEE 634-1978 and the ANI hose-stream tests.- water did not 
penetrate through the penetration seal.  

9.0 Post Test Observations: 

The slab,' and penetration were dismantled on 4/19/82. At this time tbe 
following observation was made: 

A. The .#TS-MS-0080-A Self-Supporting High Density Gel had charred 
approximately 4-6u into the opening.
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TECH-SIL FLOOR TEST (CF4889) - 94/14/82 

FURNACE ATMOSPHEPE TEMIPERATUIRE .( DEC. F) 

TEST TUWE, FURNACE ASTII E119 VARIATIOII FROM 
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0:00 

0: 20 

0:25 
0:30 
0: 35 
0: 40 

0: 45 

0:50 
0:55 
1:08 

1:05 
110 

1:15 
1:20 

-1: 25 
1:30 
1: 35 
1:40 
1-:4 .5 
1: 50 

1:55 
2:00 
2:10 
2:20 
2:30 
2:40 
2:50 
3:00

1321 

1469 
1510 
1542 
1585 
161.5 

1654 
168:0 

1696 
1712 
1727 
1749 
1753 
1770 
1784 
1801 
1811 
1815 
1831 
1842 

1859 
1870 
1874 
1892 
1907 
1913 
1955

68 
1000 
1300t 
1399 
1462 

1510 
1550 
1584 

1613 
1638 
1661 

1681 
1 700 

1718 
1735 
1750 
1765 

*1779 
1792 
1804 
1815 

*1826 
1835 
1843 
1858 

1862 
1875 
18se 

1900 
1912 
1925

109 
19 

21 

2.  

-7 

-8 

12 

0.  

-7 

-11 
-4 

-1 

-.9 

-4 

-11



TECH-SIL FLOOR TEST (CR4889) - 04/14/82.  

THERMOCOUPLE REFEPENCE CHART 

FRAMlE PRINT THERMOCOUPLE THERMOCOUPLE 

NO. NO. No. LOCATION

9 

9 

9 
9 
9 
9 

9 

12 
12 
12 
12 

12 
12 
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19 
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PEN 
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PEN 
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PEN

SURFACE NORTH 
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DUCT & SEAL ItIT.  

SURFACE SOUTH 
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CONTROL CABLE INT.  
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PIPE INT.  
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SURFACE 

PIPE INT.  

SEAL & SLEEVE INT.  

TI 1/4 PT. N (INST.) 

Ti CENTER (CONTROL) 

TI 1/4 PT. S (CONTROL) 

TI TRAY INT.



TECH-SIL FLOOR TEST (CR4889) - 84/14/82 

THERMOCOUPLE REFERENCE CHART 

FRAME PRINT THERMOCOUPLE THERMOCOUPLE 

NO. NO. No. LOCATION 

.14 7 43 PrZN A T2 1/4 PT. S (INST.).  

* 14 8 44, PEN A T2 TRAY INT.  

14 9 45 PEN A SURFP'E NORTH 

14 1e 46 PEN A SURFACE CENTER 

. 11 47 PEN A SEAL & CONCRETE INT.  

14 12 48 PEN A SEAL & SLEEVE INT.  

* 16 1* 49 PEN P TI 1/4 PT. N (INST.) 

16 2 50 PEN B Ti CENTER <INST.) 

16 3 51 PEN B'T1 1/4 PT. S (CONTROL) 

16 4 52 PEN D Ti TRAY lIt-T.  

16 5 53 PEN B T2 1/4 PT. N (CONTROL) 

16 6 . 54 PEN B T2 CENTER (CONTROL) 

* 16 7 55 PEN B T2 1/4 PT. S (INST.)* 

16 8 56 PEN B T2 TRAY ItJT.  

* 16 9 57 PEN B SURFACE NOR-H 

IF 10 58 PEN B SURFACE CEtlTER 

* 16 11 59 PEN B SEAL & CONCRETE INT.  

16 12 68 PEN B SEAL & SLEEVE INT.
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THERMOCOUPLE TEMPERATURES (DEG F).  

TEST T IME,' T/C HO.  

Hr:Min 31 33334 35 36.
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TECH-SIL FLOOR TEST (CR4889) -04/14/82 

TEST COMMENTS' 

2:49:00 FLAtMETHROUGH OCCURRED 014 PEN. B 

HOSE STREAM TESTS: 

11O WRTER PROJECTED BEYONID THE UNEXPOSED SURFACE OF THE.SPECIMEN 

DURING 4 MINUTE 48 SECONlD RNI HOSE STREAM1 TEST.  

NO WATER PROJECTED BEYOND THE UNEXPOSED SURFACE OF THE SPECIMEN 

DURING 4 MINUTE 48 'SECOND IEEE HOSE STREAM TEST.
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1.0 Scope: 

This test consisted of subjecting a penetration seal assembly consisting 
of a 12" diameter cast concrete opening penetrated by a single 2-3/81, 
diameter bare steel pipe (capped on both ends) located on center to the 
opening, to a three-hour long ASTM E-119 time/temperature curve fire test.  
The fire test was immediately followed by two separate hose-stream tests.  
The test was witnessed by and conducted at Portland Cement Association 
(Skokie, Illinois), on 4/14/82.  

2.0 Configuration: 

The test opening was sealed with 121 (inside of the slab) of #TS-MS-0080-C 
H igh Dens ity S iIi cone Gel (147-1771 lbs. /cu. ft. ). The opening used a 
13-1/21, longv, 16 gauge galvanized sheet metal sleeve (primed on the out
side surface of the sleeve with #TS-MS-0074 Primer) which extended through 
the entire seal and 1-1/2" -below the slab (the slab was 12", thick). The 
sheet metal sleeve used in the cast concrete opening was cemented in place 
with #TS-MS-0008 Silicone Adhesive. 'The penetration had a single 
#TS-MS-0091 Boot attached to the pipe and sheet metal sleeve below the 
slab's exposed surface. The boot was used in an 'S" shape and was 
cemented to the pipe and the sleeve with #TS-MS-O001 Silicone Adhesive.  
The outside (only) of the- boot's zipper was covered with approximately 
1/8" thick of #TS-MS-0001 Silicone Adhesive. After the boot was cemented 
to the pipe and the sheet metal sleeve, the boot end was covered with 
#TS-MS-0071 Clamps which were tightened to 50 in.-lbs., minimum. Both the 
boot end and the clamps were then completely covered with #TS-MS-0001 
Silicone Adhesive.  

3.0 Penetration Seal: 

The penetration, (including the boot), was completely filled with 
#TS-MS-0080-C High Density Silicone Gel .(147-177 lbs./cu.ft.).  

4.0 Thermocouples: 

One thermocouple was embedded approximately 1/40-1/2" deep into the high 
density silicone gel'Is surface -for monitoring the seal surface tem
peratures throughout the test. One thermocouple was also used for moni
toring the pipe/interface temperatures, while one other was used to 
measure temperatures of the seal/concrete interface.  

All of the thermocouples were eventually attached to both strip chart 
recorders and a computer run data acquisition system. The thermocouple 
readings at the end of the test were as follows: 

T/C #28 Seal Surface . . . . . . . . 1171F 
T/C #29 Pipe/Interface . . . . . . . 150*F 
T/C #30 Seal/Concrete. i. . . . . . 149*F
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50 Fire Test Procedure: 

The fire test consisted of subjecting the test slab with the seal specimen 
to a three-hour long ASTM E-119 time/temperature curve fire test. Simply 
described, the furnace used for this type of test is a deep rectangular 
shaped, refractory brick lined box heated by gas burners. The burners are 
automatically ignited from the outside of the furnace. The burners in the 
furnace operate in unison so that a uniform blanket of flame covers the 
plan area of the furnace space at burner level. The furnace atmosphere 
temperatures are controlled and monitored by a grid of shielded chromel
alumel thermocouples located exactly twelve inches down from the top of 
the furnace. The furnace atmosphere temperatures were controlled automa
tically throughout the test. Visual inspection of the furnace atmosphere 
temperatures was also made from time. to time. .Manual control of this 
system was instituted at different points during the test in order to make 
adjustments for fuel contribution 'and heat loss of the test assembly. The 
furnace draft was controlled both manually and automatically (to correct 
the draft) during the test. The furnace draft operated at approximately 
.05 to .08 inches of negative water pressure throughout the test.  

6.0 Test Record: 

.The entire test was conducted in accordance with the ASTM E-119 time/ tem
-perature curve for the three-hour long test.  

Temperatures were measured and -documented at three minute intervals (6n 
strip chart recorders) for the unexposed surface of the test assembly.  
Visual checks of these temperatures were made throughout the test in order 
to detect possible problem areas. Temperatures were also recorded by a 
computer controlled data acquisition system which printed temperatures in 
accordance with the IEEE 634-1978 test standard requirements.  

Throughout the test, an even blanket of flame was produced in the furnace.  
It was noted that flames propagated along the exposed slab surface. No 
smoke or fire was noted from the seal specimen for the duration of the 
test.  

The test. was conducted for three hours. At the conclusion of the regula
tion test period, the furnace burners were shut off, the slab removed from 
the furnace and tilted on its side,(at approximately 45*) for the hose
stream tests.
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7.0 Hose'-Stream Tests: 

The first hose-stream test was performed according to AN! test require
ments. Water was sprayed onto the exposed surface of the test slab speci
men for a period of 4 minutes and 48 seconds, using an even spray 
discharged from a one and one half inch diameter hose, through a 30-90* 
high velocity -spray nozzle, set at 150, at seventy-five psi from a 
distance of five feet.  

The second hose-stream test was conducted in accordance wi th the IEEE 
634-1978 test standard. Water was sprayed onto the exposed surface of the 
test slab specimen for a period of 4 minutes-and 48 seconds using an even 
spray discharged from a one and one half inch diameter hose, through a 
30-9Oo high velocity 'spray nozzle, set at 300, at seventy-five psi from a 
distance of ten feet.  

8.0 Test Conclusions: 

A. The fire test was conducted according to the ASTM E-119 time/ tem
perature curve for three hours.  

B. During the fire test, fire did not penetrate through the penetra
tion seal specimen.  

C. During the fire test, fire did not occur on the unexposed surface 
of the penetration seal as a result of heat conduction.  

D. During the IEEE 634-1978 and the AN! hose-stream tests, water did.  
not penetrate through the penetration seal.  

9.0 Post Test Observations: 

The slab and penetration was dismantled on 4/19/82. At this tim e the 
following observations were made: 

A. The #TS-MS-0091 Boot had completely burned away.  

B. The #TS-MS-0080-C High Dens ity ,S iIi cone Gel had charred approx i
mately 4-60 into the opening.



FILL PENETRATION 
(FLUSH WITH Top OF 
SLAB) WITH #TS-MS
0080-C HIGH DENSITY 
SILICONE GEL (147-177 
LBS./FT 3) 

CONCRETE 
S LA B-)

COVER BOTH BOOT 
ENDS & CLAMPS 
WITH *.TS-MS-0001 
SILICONE ADHESIVE.  
TIGHTEN EACH 
4WTS-MS-0071 HIGH 
TORQUE CLAMP 
50 MIN. IN.- LBS.-

OTS-MS-0091 BOOT. COVER \ 
OUTSIDE OF ZIPPER 8p STITCHING 
ONLY WITH *TS-MS-0I 
SILICONE ADHESIVE

I-

3 O'L36n

.BARE 2 3/a wO. D.  
PIPE (ON CENTER 
TO PENETRATION)

CAPPLYA I-2* 
WIDE BEAD OF 
41'TS -MS- 000 I 
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ADHESIVE UNDER 
EACH END OF BOl

SECTION

. .I I 

;,,LUSE *TS-MS- 0008 
4SIUCONE ADHESIVE 
*FOR HOLDING SKT. MTL.  
~SLEEVE IN PLACE

0~ 

D.

V/3?."LONG 16 GA.GALV. SHT.  
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SIDE ONLY) WITH *-TS-MS
0074 PRIMER. SLEEVE TO 
EXTEND I'/z' BELOW SLAB.  
USE #ITS-MS-OOOI SILICONE 
ADHESIVE (BETWEEN OVER
LAPPING SEAM) AND /4 " 
STEEL POP RIVETS FOR SEAM 
CON STRU CTI ON.  

120 

TECH-SIL, INC.  
TEST #.TS-TP-0084
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FURNAICE ATIIOSPHEF:E TEflPERA~TLIPE .(DEC. F 

TEST TIMlE, FUR1NACE RSTM E 119 VARIATIOU FROM 
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TECH-SIL FLOOR'TEST (CR4889) - 04/14/82 

THERMOCOUPLE REFE.RENCE CHART 

FRAME PRINT THERMOCOUPLE THERMOCOUPLE 

NO. NO. HO. LOCATION 

*9 1 1 PEN C SURFACE NORTH 

9 2 2 PEN C SEAL & CONCRETE INT.  

*9 3 3 PENC BUS PAR 

9 4 4 PEN CDUCT& SEAL INT.  

9 5 5 PEN D SURFACE SOUTH 

*9 6 6 PEN D SURFACE-NORTH 

9 7 7 PEN S SURFACE 

9 8 8 PEN S CONTROL CABLE INT., 
9 9 9 'PEN S'SEAL & SLEEVE INT.  

9 10 1o PEN Q SURFACE 
.9 11 11 PEN Q CONTROL CABLE INT.  

9 12 12 PEN Q SEAL & SLEEVE INT.  

12 1 13 PEN L SURFACE.  

12 2 14 PEN L PIPE JINT.  

12 3 15 PEN L INSUL. PIPE INT.

* 12 4 16 PEN L SEAL & SLEEVE INT.  

12 5 17 PEN P SURFACE 

12 6 18 PEN P PIPE INT.  

12 7 19 PEN P INSUL. PIPE lINT.  

12 820 PEN P SEAL &'SLEEVE INT.  

12 9 21 PEN N SURFACE 

12 10 22 PEN N DUCT It-T.  

12 11 23 PEN N4 SEAL & CONCRETE lINT.  

* 12 12 24 PEN R SURFACE 

13 125 PEN J SURFACE 

13 2 26 PEN J PIPE INT.  

13 3 27 PEN-J SEAL & SLEEVE INT.  

13 4 28 PEN H SURFACE 

13 5 PEN H PIPE JINT.  

13 6 38 PEN H SEAL L SLEEVE INT.  

13 7 31 PEN G SURFACE 

13 8 32 PEN C PIPE INT.  

13 9 33 PEN G SEAL & SLEEVE INT.  

13 10 34 PEN E SURFACE 

13 11 35 PEN.E PIPE INT.  

13 12 36 PEN E SEAL & SLEEVE INT.  

14 1 37 PEN A Ti 1/4 PT. N (INST..) 

14 2 38 PEN A TI CENTER (CONTROL) 

14 3 39 PEN A TI 1/4 PT. S (CONTROL) 

14 4 40 PEN A TI TRAY INT.  
44 C5 c 0 'r 1 J I i T KI T k.1C



TECH-SIL FLOOR TEST (CR4889) - 04/14/82 

THERMOCOUPLE REFERENCE CHART 

FRAME PRINT THERMOCOUPLE THERMOCOUPLE 

No. NO. NO. LOCATION 

14 7 43 PH-* A T2 1/4 PT. S (INST.).  

14 8 44 PEN A T2 TRAY INT.  

14 9 45 PEN A SURFP'E NORTH 

14 10 - 46 PEN A SURFACE CENTER 

.41i 47 PEN A SEAL & CONCRETE INT.  

14 12 48 PEN A SEAL & SLEEVE INT.  

16 jl49 PEN B-Ti 1/4 PT. N -(I NST.) 

16 2 50 PEN B Ti CENTER (INST.) 

16 3 51 PEN B XT1,1/4 PT. S (CONTROL) 

* 16 4 52 PEN D TI TRAY INT.  

16 5 53 PEN B T2 1/4 PT. N (CONTROL) 

16 6 54 PEN B T2 CENTER (CONTROL) 

* 16 7 55 PEN B T2 1/4 PT. S (INST.)' 

16 8 56 PEN D T2 TRAY INT.  

le1 9 57 PEN B SURFACE NORTH 

I I 10 s8 PEN B SUPFACE CENTER..  

16 i1 59 PEN B SEAL & CONCRETE-INT.  

16 12 60 PEN P SEAL & SLEEVE INT.



TECH-SIL FLOOR TEST (CR4889) - 04/14/'82 

THERMOCOUPLE TEMPERATURES (DEG F) 

TEST TItlE, T/C NO.  
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TECH-SIL FLOOR TEST (CR4889) - 04/14/82 

TEST COMMIENTS

2:49:00 FLFIMETHROLIGH OCCURRED ON PEN.' B 

HOSE STREIAM TESTS: 

NO WATER PROJECTED 'BEYOND THE UNIEXPOSED SUIRFACE OF THE SPECIMEN 

DURING 4 MINUTE 48 SECOND AIII HOSE STREAM TEST.  

NO WATER PROJECTED BEYOND THE UNEXPOSED SURFACE OF THE SPECIMEN 

DURING 4 MINUTE 48 SECOND IEEE HOSE STRE AM TEST.
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- - -- Penetration"Q 

T~v'CH S1 NCOPage: .1 

This test consisted of subjecting a penetration seal assembly consisting 
of a 6" diameter steel conduit (approximately 7"' long) located in a 6"1 
thick floor section, to a three-hour long AS M E- 119 time/temperature 
curve 'fire test. The fire test was Immediately followed by two separate 
hose-stream tests. The test was witnessed and conducted at Portland 
Cemenit Association (Skokie, Illinois), on 4/14/82.  

2.0 Configuration: 

The 6"1 diameter steel conduit extended 1"1 above the 6" thick slab, where 
it was covered with a standard plastic bushing. The conduit contained 24 pieceS 0of 12/C #12 PVC cdblub, which "ere taped on the top ends with standard electrical tape. The conduit was sealed with 6" of #TS-MS-0045-B 
Silicone Elastcmer (70-95 lbs./cu.ft.) flush with the exposed surface of 
the slab.  

3.0 Penetration Seal: 

The 6" diameter conduit was sealed with 6"' of MT-MS-0045-B Silicone 
Elastomer (70-95 lbs.Icu.ft.).  

4.0 Cable Types-: 

The conduit, which extended 1" above the slab where it was covered with a 
standard plastic btishing, contained the following cable loading

24 piecti of 12/C #12 PVC cables (.5318" in. 2 ca.) -12.76 in.2 (1123 fill) 
The top ends of the caibles were taped with standard electrical tape.  

5.0 Thermocouples: 

One thermocouple was embedded approximately 1/4"-112" deep Into the sllicorie elastorner's surface for monitoring the seal surface temperatures throughout the test. One thermocouple was also used for monitoring the cable Interface temperatures, while one otherywas used to meas'ure temperatures of the seal/ 
sleeve itrae 

All of the thermocouples were eventually attached to both strip chart recorders and a computer run data acquisition system. The thermocouple 
readings at the end of the test were as follows:.  

7/C #10 Seal Surface . . . .. . 539OF 
TIC #11 Cable Interface. . 629OF 
T/C 412 Seal/Sleeve Interface. . . . 2*

A D D ')7
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0.0 F-ire Test Procedure;, 

The fire test consisted uf subJecting the test slab with the 3eal speci
men to a three-hour long ASTM E-119 time/temnperature curve fire test.  Simply described, the furnace used for this type of test is a deep rectangular shaped, refractory brick-l ined box heated by gas burners.  The burners are automatically ignited from the outside of the furnace.  The burners In the furnace operate In unison so that a uniform blanket of flame covers the plan area of the furnace space at burner level. The furnace atmosphere temperatures are controlled and monitored by a grid of shielded chromel-alunel thermocouples located exactly twelve inches down from the top of the furnace. The furnace atmiosphere temperatures 
were controlled automatically throughout the, test. Visual inspection, of the furnace atmosphere temperatures was also made from time to time.  Manual control of this system was instituted at different points during the test, in order to make adjustments for fuel contribution and heat loss of the test assembly. The furnace draft was controlled both manually and automatically (to correct the draft)- during the test. The furnace draft operated at approximately .05 -to .08 inches of negative water pressure throughout the test.  

7.0. Test Record; 

The entire test was conducted In accordance with the ASTM E-119 timne/ 
temperature curve for the three-hour long test.  
Temperatur es were measured and documented at three minute intervals (on strip chart recorders) for the unexposed surface of the test assembly.  Visual checks of these temperatures were made throughout the test in order to detect possible problemn areas. Temperatures were also recorded by a computer controlled data acquisition system which printed temperatures in accordance with the IEEE 634-1978 test standard requirements.  
Throughout the test, an even blanket of flame was produced in the furnace .  It W83 noted that flames propogated along the exposed slab surface.  
During the fire test, slight smoke was noted coming from around the cable3.  The PVC jacketing on the cables began to melt approximately 4-6" above the slab because of heat conduction- along the metal conduct~ors of the cables.  
No fire occurred on the seal's unexpose d surface during or after the test.  
The test was conducted for three hours. At the conclusion of the regulation test period, the furnace burners were shut off, the slab removed from the furnace and tilted on its side (at approximately 450) for the hose-stream 
tests.  

.0Hose-Stream Tests: 

The first hose-stream test was performed according to AN! test requirements.  Water was sprayed onto the exposed. surface of the test slab specimen for a period of 4 minutes and 48 seconds3 using an even spray discharged from a one and one half inch diameter hose, through a 30-90o high velocity spray nozzlep set at 1509 at seventy-five psi from a distance of five feet.
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The second hose-stream test was conducted in accordance with the IEEE 
634-1978 test standard. Water was sprayed onto the exposed surface of 
the test slab sjpw..ibien for a per iod of 4 minutes and 48 seconds, using 
an even spray discharged from a one and one half Inch diameter hose, 
through a 30-90' high velocity spray nozzlc, set at 300, at seventy-five 
psi from a distance of ten feet.  

9.0 Test-Conclusions: 

A. The fire test was conducted according to the ASTM E-119 time/ 
temperature curve for three hours.  

B. Durin~g the fire test, fire did not penetrate through the 
penetration seal specimen.  

C. During the fire test, slight smoke was noted~eoming from around 
the cables. The PVC jacketing on the cables began to melt 
approximately 4-6" above thc slab because of heat conduction 
along the metal conductors of the cables.  

D. During the IEEE 634-1978 and the ANI hose-stream tests, water 
-did not penetrate through the penetration seal.  

10.0 Post-Test Observation: 

The slab and penetration were dismantled on 4/19/82. At this time the 
following observation was made: 

A. It was not possible to determine how much of the seal had been 
destroyed by the test.
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TECH-$IL FLOOR, TEST- CROM8 -*. 84/14/82 
FUJRNACE FATMU0-FHE:E. TEMPERATURE .(DEG. i) 

TEST T1HE, j FURNIACE FSTM El 19 YARIATI01i FROM 
IHro, ri J TEMIP. TEMP, ASTII TEMP.  

F p. p

0: 40 

0: 45 

0:350 

3; 05 

1:5 

1: 25 

1:400 

2:" 
2; 10 

2: ?0 

2: 

:00

. 17 

1321 
1426 

1510 
1542 

1615 
1 638 

1696 

1749 

17479 

17664 

2811 
1815 
1 S31 

104 2 

?07

1009 

.1399 

1 462 
1510 

1554 

1750 

:1779 
17910 

1750 

1875 

1889 
19005 
112 

1943

19 

21 

7 

-ID 

-4 

-4 

-9 

-4

$0 L ____________________________________________________________________________________________________

@1
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TECH-SIL FLOOR TEST (CR4889) - 4/14/82 

THERMOCOUPLE REFERENCE CHART 

FRAME PRINT THERMOCOUPLE THERMOCOUPLE 

NO. NO. NO. LOCATION 

9 1 1 PEN C SURFACE NORTH 

9 2 2 PEN C SEAL & CONCRETE INT.
9 3 3 PEN CBUS PAR 

9 4 4 PEN CDUCT LSERL INT.  

9 5 5PEN V SURFACE SOUTH 

9 6 6 PEN D) l)UPFACE NORTH 
9 7 .7 PEN S SURFACE 
9 88PEN S CONTROL CABLE INT.  

9 9 9 rcN s SEAL I, SLEEVE INT.  

9 10 ID PEN Q SURFACE 

9 11 11 PEN Q CONTROL CRPLE INT.  
9 12 12 PEN 0 SEAL t SLEEVE INT.  

* 12 1 13 PEN LSURFACE 
12 2 14 PEN L PIPE INT.  

12is1 PEN L INStJL. PIPE INT.  
* 12 4 16 PEN L SEAL & SLEEVE-INT.  
* 12 S17 PEN P SURFRCE 

12 :0PEN P PIKE INT.  
* 12 7 19 PEN P INSUL. PIPE INT.  

12 8 20 PEN P SEAL & SLEEVE INT., 
12 9 21 PEN N SURFACE 

12 10 22 PEN N DUCT INT.  
12 11 23 fEN N SEAL & CONCRETE INT.  

1212 24 PFN R SUkFACE 

13 1 25 PEN J SURFACE 
1) 2 2iPEN J PIPE INT.  

13 3 27 PEN J SEAL & SLEEVE INT.  
13 4 2e PEN H SURFACE 
1T 5 .- PEN H PIPE INT.  

1) 30 PEN H SEAL & SLEEVE INT.  
13 731 PEN G SURFACE 
13 8 .32 PEN G PIPE INT.  
13 933 PEN G SEAL &- SLEEVE INT.  
13 to 34 PEN E SURFACE 
13 11 3 ~ PEN E PIPE INT.  
13 12 36 PEN E SEAL ASLEEVE INT.  
14 1 3? PEN A TI,1/4 PT. N (INST.) 
14 2 0PEN A TI CENTER (CONTROL) 

* 14 3 39 PEN A Ti 114 PT, S (CONTROl..) 
14 4 48 PEN A TI TRAY' INT.  
14 5 411 PEN A T2 1.-4 PT?. N (INST,) 

14 6 42 PEN A T2 CENTER (CONTROL)



APR-27-96 -HU

TECH-SIL-FLOOR TEST (CR4899) - *4/14/82 
THERMOCOUP.E REFEREN4CE CHART 

FRAME PRINT THERMOCOUPLE. THERMOCOUPLE 
NO, NO., NO. LOCATION 

14 7 43 P!N A T2 1/4 PT. S (INST,) 

14 8 44 PiN A 72 TRAY INT.  

14 940 P C1 URFPr"E N0ARTH 

14 1@ .46 PEN A SURFACE CENTER 

.4 It 47 PCN A SEAL t CONCRETE INT.  

14 12 480 PEN A TEAL t. SLEEVE TNT.  

16 1. 49 -PEN B TI1 1/4 PT. N (INST.) 

16 21 PEN B T I CENTER (INST.) 

16 351 PEN B TI 1/04 PT. S (CONTROL) 

16 4 52PEN P T I TRAY INT.  
16 5 53 PEN B T2 1/4 PT. N (CONTROL) 

166 .51 PEN D T2 CENTER (CONTROL) 

16 7 55 PEN D T2 1/4 PT. S (INST.) 

16 8 56 PEN I T2 TPAY INT.  

57 PEN 2 SIJRF~rF NORTH 

IF la '8 PEN D SURFACE CENTEP.
16 11 59- PEN B SEAL & CONCRETE INI.  

10 12 c PFN t SEAL & SLEEVE INT.

P. 08APR27-5 TU :36 PROMAT7EC FAX NO. 171326,62694
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TECH-SIL FLOOPR TEST (CR489) - 04/14/82 

THERMOCOUPLE TEMiPERATURES (DEC F)

TFST TIMEm, 

Hr: Mi

0: 05 
0 

e: :15 

* * 0;2 

0:325 

:35 

0' :40 
0:~ 45 

10 

** 1: 15 

130 

1: 40 

1: 45 

1: 50 

* 2: 00 

2,,20 
200 
2:4 0 
2150

T'C NO.
7 1 9 9

72 

72 

72 

73 
74 
76 

79, 

82 
85 
90 

95 
10a 

111 

123 

129 
135 
t42 

148 
155 
161 
168 
lee 

199 
198 
W~ 

214 

221

7$ 
72 
72 
73 
'4 
76 

79 

83 
$8 

94 

10e 

114 
121 
I 21 
136 
144 

15 L 

1 60 
1 61 
176 
184 
193 
199 

206 
221 
23? 

242 
252 
291 
271

73 
72 

72 

73.  
713 

77 

81 
85 
89 
92 
96 

-1 G0 

103 
109 
113 

118 
123 
127 

132 
138 
141 
14? 
158 
166 
171 
181 

1 86 
191

18it 12

73 
72 
77 
79 
188 
99 

11.4 
130 
147 
1 65 
1e1 

195 
206 a 
224 
237 
278 
304 
322 
337 
349 
359 
:368 
377 
288 

398 
419 

444 

.474 
496 
$22 
539

73 
73 

0 

103 
122 

146 
172 
197 
224 
250 
275 
2 97 
323 

38 

394 
406 
416 
425 

435 
446 

469 
463 

537 
561 

610 
629

* 73 
73 
92 

95 
I13 
132 

154' 
178D 

199 
226 
248.  
266 
281 

315 
329 

360 
373 
ae 7 

:397 
409 
419 

429 

439 
4 03 

468 
491 
$01 

516 
525
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TECH-91L FLOOR TCST (CP.4099) 0 4/'14/'B2 
TEST COMMENTS

*2:49;0a FLAMETHROL1GH OCCURRED 01l PEN. 2 

HO'SE OTR~tAM TES'TS! 
NO WJATEP PROJECTED BEYOND THE UNEXPOSED SURFACE OF THE SPECIMEN 

DURING 4 M1I1UTE 4S SECOND RH! HOSE STREkM TEST.  

14O WJfTER~ FROJEQCtD JPE'OND THE U'NEXPOSEDI SURFACE OF THE SPECIMEN 

DURING 4 MINUTE 4S SECONDl IEEE HOSE STREAM TEST.

'p. 110
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Test Report: FTS-TP-0084 
Penetration "R" 

Pages 

TECH-SIL INCO' 
1.0 Scope: 

This test consisted of subj ecting a penetration seal assembly co nsisting 
of a 6" diameter steel conduit-(approximately 7" long) located in a 6"1 
thick floor section, to a three-hour long ASTM E-119 time/temperature 
curve fire test. The fire test was immnediately followed by two separate 
hose-stream tests. The test was witnessed and conducted at Portland 
Cement Association (Skokie, Illinois), on 4/14/82.  

2.0 Configuration: 

The 6" diameter steel conduit extended 1" above the 6" thick slab, where 
it was covered with a standard plastic bushing. The conduit was sealed 
with 6" of #TS-MS-0045-B (70-95 lbs./cu.ft.) flush with the exposed sur
face of the slab.  

3.0 Penetration Seal: 

The 6" diameter conduit was sealed with of #TS-MS-0045-B Silicone 
Elastomer (70-95 lbs./cu.ft.).  

4.0 Thermocouple: 

One thermocouple was embedded approximately 1/4"-1/2" deep into the sili
cone elastomer's surface for monitoring the seal surface temperatures 
throughout the test.  

The thermocouple was eventually attached to both strip chart recorders 
and a computer run data acquisition system. The thermocouple reading 
at the end of the test was as follows: 

T/C #24 Seal Surface .. .. ..... 219OF 

5.0 Fire Test Procedure: 

The fire test consisted of subjecting the te st slab with the seal speci
men to a three-hour long ASTM E-119 time/temperature curve fire test.  
Simply described, the furnace used for this type of test is a deep rec
tangular shaped, refractory brick lined box heated by gas burners. The 
burners are automatically ignited from the outside of the furnace. The 
burners in the furnace operate in unison so that a uniform blanket of 
flame covers the plan area of the furnace space at burner level. The 
furnace atmosphere temperatures are controlled and monitored by a grid 
of shielded chromel-alunel thermocouples located exactly twelve inches 
down from the top of the furnace. The furnace atmosphere temperatures 
were controlled automatically throughout the test. Visual inspection 
of the furnace atmosphere temperatures was also made from time to time.  
Manual control of this system was instituted at different points during 
the test in order to make adjustments for fuel contribution and heat 
loss of the test assembly. The furnace draft was controlled both manually



Test Report:' #TS-TP-0084 
Penetration "R" 
Page: 2 

and automatically (to correct-the draft) during the test. The furnace 
draft operated at approximately .05 to .08 inches of negative water 
pressure throughout the-test.  

6.0 Test Record: 

The entire test was conducted in accordance with the.ASTM E-119 time/ 
temperature curve for the three-hour long test.  

Temperatures were measured and documented at three minute intervals (on 
strip chart recorders) for the unexposed surface of the test assembly.  
Visual checks of these temperatures were made throughout the test in 
order to detect possible problem areas. Temperatures were also recorded 
by a computer controlled data acquisition system which printed tempera
tures in accordance with the IEEE 634-1978 test standard requirements.  

Throughout the test, an even blanket of flame was produced in the furnace.  
It was noted that flames propogated along the exposed slab surface.

During the fire test, no smoke or fire was noted. No fire occurred on 
the seal's unexposed surface during or after the test.  

The test was conducted for three hours. 'At the conclusion of the regu
lation test period, the furnace burners were shut off, the slab removed 
from the furnace and tilted on its side (at approximately 450) for the 
hose-stream tests.  

7.0 Hose-Stream Tests: 

The first hose-stream test was performed according to ANI test requirements.  
Water was sprayed onto the exposed surface of the test slab specimen for a 
period of 4 minutes and 48 seconds, using an even spray discharged from a 
one and one half inch diameter hose, through a 30-90' high velocity spray 
nozzle, set at 150, at seventy-five psi from a distance of five feet.  

The second hose-stream test was conducted in accordance with the IEEE 634
1978 test standard. Water was sprayed onto the exposed surface of the 
test slab specimen for a period of 4 minutes and 48 secondsjusing an even 
spray discharged from a one and one half inch diameter hose, through a 
30.900 high velocity spray nozzle, set at 300, at seventy-five psi from a 
distance of ten feet.  

8.0 Test Conclusions: 

A. The fire test was conducted according to the ASTM E-119 time/ 
temperature curve for three hours.  

B. During the fire test, fire did not penetrate through the 
penetration seal specimen.  

C. During the IEEE 634-1978 and the ANI hose-stream tests, water 
did not penetrate through the penetration seal.
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9.0 Post Test Observations: 

The slab and penetration were dismantled on 4/19/82. At this time the 
following observation was made: 

A. Approximately 3-4" of the silicone elastomer had charred away 
during the test.
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TECH-SIL FLOOR TEST (CR4889) - 84/14/82 

FURNACE ATMOSPHEPE :TEMPERATURE .(DEG. F 

TEST T.IME, FURNACE ASTM E119 VARIATIOll FROM 

Hr:Min TEMP. TEMP. ASTM TEMP., 

F F F 

0:00 8? 7 68 19 

e0:05 1189 1000 109 

4: 10 1321 1300 21 

0:15 1426 1399 27 

0:20 1469 1462 7 
0 :25 1510 1518 -.  

8:30 1542 1550 -8 

0d:35 1585 1584 1 

*0:40 1615 1613 2 

el :45 1638 -1639 0 

ID :50 1654 1661 -7 

*0:55 1680 1681 

1 :80i 1696 7 18 -4 
1:05 1718 1718 -0 

1:10 172? 1735 

*1:15 1749 1758 

@11:20 1753 1765 -12 

*1:25 1770D 1??9 -9 

*1:30 1784 1792 -8 

1:35 1881 1864 -3 

1:40 1811 1815 .-4 

*1:45 i815 1826 -11 

*1:50 1831 1835 -4 

1:55 1842 1843 -1 

2:00 1859 1858 9 
*2:10 1870 .1862 8 

2:20 1874 1875 -1 

*2:30 1892 1888 4 

*2:40 190? 1900 7.  

2:50 1913 1912 3 

3:00 1955 1925 30



TECH-SIL FLOOR TEST (CR4889) - 4/14/982 

THERMOCOUPLE REFERENCE CHART

FRAME PRINT THERMOCOUPLE THERMOCOUPLE 

NO. NO. NO. LOCATION 

9 1 1 PEN C SURFACE NORTH 

9 2 2 PEN C SEAL & CONCRETE INT.  

9 3 31 PEN CBUS BAR 

9 4 4 PEN C DUCT & SEAL INT.  

9 5, 5 PEN D SURFACE SOUTH 

9 6 6 PEN D SURFACE NORTH 

9 7- 7 PEN S SURFACE 

9 8 8PEN S CONTROL CABLE INT.  

9 9 9 PEN S SEAL & SLEEVE INT.  

9 18 10 PEN 0 SURFACE 

9.11 11 PEN Q CONTROL CABLE INT.  

9 12 12 PEN Q SEAL & SLEEVE INT.  

12 1, 13 PEN L SURFACE 

12 214 PEN L PIPE INT.  

12 3 15 PEN L INSUL. PIPE INT.  

12 4 16PEN L SEAL & SLEEVE INT.  

12 5 17 PEN P SURFACE 

12 6 18 PEN P PIPE INT.  

12 7 19 PEN P INSUL. PIPE INT.  

12 8 20 PEN P SEAL & SLEEVE INT.  

12 9 21 PEN N SURFACE 

12 10 22' PEN H DUCT INT.  

12 11 23 PEN N SEAL & CONCRETE INT.  

12 12 24 PEN R SURFACE 

13 1.25 PEN J SURFACE 

13 2 26 PEN J PIPE INT.  

13 3 27 PEN J SEAL & SLEEVE INT.  

13 4 28 PEN H SURFACE 

13 5 PEN H PIPE INT.  

13 6 30 PEN H SEAL & SLEEVE INT.  

13 7 31 PEN G SURFACE 

13 8 32 PEN G PIPE INT.  

13 9 33, PEN G SEAL O& SLEEVE INT.  

13 1o 34 PEN E SURFACE 

13 11 35 PEN E PIPE [NT..  

13 12 36 PEN E SEAL & SLEEVE IN T.  

14 1 37 PEN A Ti 1/4 PT. N-(INST.) 

14 2 38 PEN A Ti CENTER (CONTROL) 

14 3 39 PEN A Ti 1/4 PT. S (CONTROL) 

14 4 48 PEN A Ti TRAY INT.  

14 5 416 PEN A T2 1/4 PT. N (INST.) 

14 6 .42 PEN A T2 CENTER (CONTROL)



TECH-SIL FLOOR TEST (CR,4889) - 4'14'82 

THERMOCOUPLE REFERENCE CHART 

FRAME -PRINT THERMOCOUPLE THERMOCOUPLE 

NO. NO. NO. LOCATION 

14 7 43 P!..N A T2 1/X4 PT. S (I NST.) 
14 8 44 PEN A T2 TRAY INT.  

14 9 45 PEN A SURFP'E NORF:T

14 1e 46 PEN A SURFACE CENTER 

.4 11 47 PEN A SEAL & CONCRETE INT.  

14 12 48 PEN A SEAL t SLEEVE INT.  

16 1 49 PEN D TI 1/4 PT. N (INST.) 

16 2 50 PEN B TI CE}4TER (INST.) 

16 3 51 PEN B Ti 1/4 PT. S (CONTROL) 

16 4 52 PEN B TI TRAY lINT.  

16 5 53 PEN B T2 1/4 PT. N (CONTROL) 

16 6 '54 PEN B T2 CENTER (CONTROL) 

16 7 55 PEN B, T2 1/4 PT. S (INST.) 

16 8 56 PEN B T2 TRAY INT.  

16 9 57 PEN B SURFACE NOR'H 

if 10 58 PEN B SURFACE CENTER 

16 11. 59 PEN B SEAL & CONC:RETE INT.  

16 12 618 PEN B SEAL & SLEEVE INT.



TECH-SIL FLOOR TEST (CR4889) - 84/14/82 

THERMOCOUPLE TEMPERATURES (DEG F)

TEST TIME, T/C NO.  

Hr:Min 19 20 .21 22 23, 24

o!:00 

0: 05 

0:10o 

0: 15 

6: 20 

0: 25 

0: 30 

0: 35 

68:40 

0:45 

0: 50 

0: 55 

100 

1: 05 

110 

1: 15 

1:20 
1: 25 
1: 30 
1: 35 
1: 40 

* 1: 45 

* 1:50 
1: 55 
2: 00 
2: 10 

2: 20 

2: 30 

2: 40 

2: 50 

3: 00

72 

71 

72 

73 

74 

75 

76 

7? 

79 

81 

83 

85 

88 

90 

93 

95 

98 

101 
103 
106 
109 
112 
115 
118 

121 
127 
133 
139 
144 
150 
156

72 

71 

71 

71 

71 

71 

71 

71 

71 

72 

72 

h2 

72 

72 

72 

73 

74 

74 

75 

76 

77 

78 

79 

81 

82 

85 

88 

92 

95 

99 

102

72 

71 

71i 

72 

74 

75 

77 

80 

83 

86 

89 

92 

95 

98 

101 

104 
107 
110 

113 
116 
120 

123 

129 
132 
137 
142 
147 
152 
155 
159

72 

130 
178 
203 
220 
227 
233 
237 
243 
248 
254 
265 
281 
287 
292 
296 
300 
304 
308 
311 
315 
318 
323 
326 

330 
337 

341 
348, 
350 
344 
3503

72 

71 
72 

73 

74 

75 

77 

79 

82 

85 

89 

93 

98 

104 
110 

116 
123 
129 
134 
140 
146 
149 

,154 

160 
165 
174 
184 
192 
199 
209 
218

73 

71 

71 

72 

72 

73 

74 

76 

79 

84 

88 

94 

99 

105 
112 
118 

124 
129 
135 
140 
145 
151 
156 
161 
167 

-177 
18? 

195 
204 
212 
219



TECH-SIL FLOOR TEST (CR4889) 0 4/14/82 

TEST COMMENTS 

2:49:00 FLRMETHROUGH.OCCURRED ON PEN. -B 

HOSE STREAM TESTS:' 

NO WATER PROJECTED BEYONID THE LINEXPOSED SURFACE OF THE SPECIMEN 

DURING 4 MINUJTE 48 SECOND AN!4 HOSE STREAM TEST.  

NO WATER PROJECTED I:EYOND THE UNEXPOSED SURFACE OF*THE SPECIMEN 

DUJRING 4 MINUTE 48 SECOND IEEE HOSE STREAM TEST.


