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1.0 INTRODUCTION

Guardrail end treatments are a critical traffic safety feature, yet are often difficult to install and
maintain. The Advanced Dynamic Impact Extension Model 1l (ADIEM I1) is an impact
attenuator that would fit a number of locations and offers easy installation and maintenance
features. It is described as a redirecting, energy-absorbing crash cushion and end treatment for
portable and permanent protection of concrete barriers. The Oregon Department of
Transportation (ODOT) was interested in evaluating the system in Oregon’s wet environment.

The ADIEM |1, manufactured by SYRO, Inc. (SYRO is now known as Trinity, Inc.), is shown in
Figure 1.1. This end terminal crash cushion was developed by the Texas Transportation Institute
as a low cost option. It utilizes lightly reinforced, ultra-low-strength Perlite concrete modules on
an inclined concrete base, locked together to act as a unit. Because the Perlite concrete is
susceptible to moisture, the blocks are coated with a protective covering. The modules are
designed to crush upon impact, absorbing kinetic energy so the vehicle can make a controlled
stop. If damaged, the modules can be slid out and replaced with new ones.

Figure 1.1: The ADIEM Il system

In 1997, ODOT installed its first ADIEM |1 system on Interstate 5 near Salem, Oregon. The
ODOT Research Group has monitored the installation for three years, with particular attention
given to the weatherproofing of the crushable concrete blocks. This report documents the results
of inspections and improvements by the manufacturer.



1.1 BACKGROUND

The ends of concrete barriers and portable concrete barriers present a troublesome safety
problem. Some solutions, such as the sloping concrete wedge, are low cost, but their
effectiveness in reducing injuries is questionable. Sand-filled barrels and steel barrel cushions are
fairly low cost, but maintenance is difficult. They also require a wide median or roadside, which
is often not available, especially in constrained construction areas. Further, barrel systems do not
have side redirection characteristics. One option for end treatments in narrow zones are the
narrow cushions that perform well in collisions, such as the GREAT CZ. These cushions, while
used by ODQT, are costly.

The ADIEM II provides another alternative for narrow-area end treatments. ADIEM 11 met all
Federal Highway Administration (FHWA) design standards and performed well in crash tests to
National Cooperative Highway Research Program (NCHRP) 230 standards. These tests showed
that ADIEM 11 can reduce injuries during head-on impacts. In a head-on crash test, a 1979
Lincoln sustained damage to the front bumper, grill and radiator, but the car remained upright on
impact and no penetration of the passenger compartment occurred (TRB 1992). In actual work
zone impacts, many cars were still driveable after the crash. Upon impact, the blocks are crushed
and require replacement; the base is not usually damaged. In 1995, the ADIEM system was
slightly modified and passed new NCHRP 350 safety requirements and is now marketed as the
ADIEM 350 system.

The ODOT Qualified Products List (QPL) includes products that have been reviewed and
approved for use by ODOT. Several products have been reviewed and approved as attenuators
for temporary or permanent applications (including the Quadguard, Quadguard Elite, Low
Maintenance Attenuaor (LMA) and React 350). Based on an initial review of the product in
1994, the ADIEM II system was approved by ODOT as a temporary impact attenuator. In 1995,
it was added to the Experimental Use List as a permanent impact attenuator, subject to a trial
installation. A successful test of the ADIEM Il terminal would provide a low-cost and easily
repairable end terminal alternative for use in areas with space limitations.

Although the system has worked well in crash tests and has saved lives at temporary installations
in other states, there were concerns about the durability of the waterproof coating and the
crushable blocks. Other states have installed the system with mixed results. ODOT staff called
three states that had approved the ADIEM system in 1997. Utah reported that some of the
crushable concrete blocks were “falling apart.” Pennsylvania had concerns about the coatings but
found the system acceptable. Washington also noted concerns about the modules’ coating,
appearance, weight, and replacement. Both Washington and Pennsylvania found the system
easier and less expensive to install than other end treatments, however (UDOT 1997, PennDOT
1997, WSDOT 1997).

Concurrent with the Oregon study, the Wisconsin Department of Transportation monitored an
ADIEM installation for five years. The system functioned acceptably for two years, after which
the modules required significant annual maintenance. The appearance and durability of the
materials was considered poor, with extensive deterioration of modules including corrosion of
reinforcing wire. No vehicular impacts occured during the evaluation period. Due to concerns



about the integrity and strength of the units, researchers recommended that the ADIEM terminals
not be used in Wisconsin (Bischoff and Wilson 1999).

ODOT Research Group monitored the coating longevity and operational features of the system to
judge whether ADIEM 11 should be upgraded from experimental to accepted status for permanent
applications in Oregon. This report documents the post-construction performance of the system
and necessary repairs. A construction report on the installation and initial inspections of the
ADIEM II system is also available from the ODOT Research Group (Brooks 1998).






2.0 PROJECT DESCRIPTION

2.1 PROJECT LOCATION AND ENVIRONMENT

The project is located on northbound Interstate 5 at milepost 248.31, about 9.7 km south of
Salem, Oregon (see Figures 2.1 and 2.2). The ADIEM Il was installed at the south end of a
concrete barrier which protects traffic from a bridge end, and has a 4:1 fill slope. Space was
limited because the shoulder barrier end, to which the ADIEM I1 was attached, was located
near the edge of the fill. Level space to build a conventional buried-end terminal was not
available because of the fill slope.
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The system is located in a lane-changing area of a freeway that had an average daily traffic
count (ADT) of more than 50,000 in 1997 (ODOT 1997). Traffic engineers have found that
such sections have higher-than-average accident rates. Within three months of the ADIEM I
installation in Oregon, a truck hit another temporary crash system in the vicinity.

The average annual rainfall for the Salem area is 1 m. The first two years after installation of
the ADIEM Il had above average rainfall, with 1.16 m in 1997 and 1.32 m in 1998. The five-
month period before the second inspection in May 1998 was very wet, with 0.69 m of rain,
0.21 m above normal (NWS 2000a). At the May 1998 inspection, a substantial amount of
moisture appeared to have penetrated the crushable concrete, resulting in a large number of
soft spots (see Section 3.2).

Several freeze thaw cycles are also typical during the winter months. In the winter of 1997-
1998, the Salem area had 35 freeze-thaw cycles; the 1998-1999 winter saw 37 occurrences;
and 42 cycles were recorded in the winter of 1999-2000 (NWS 2000b). Combined with
trapped moisture, a freeze-thaw event could weaken the crushable concrete. Some signs of
this were found when the blocks were removed and replaced in 1999 (see Section 3.6).

2.2 DESIGN

The ADIEM |1 system is composed of two main parts: a wedge-shaped base and ten
crushable concrete modules (see Figure 2.3). The base, fabricated using a conventional
concrete mix design, is held in-place by twelve 25 mm x 60 mm steel pins which are driven
though the base into the asphalt or gravel. A side pipe rail is cast on the base at automobile
wheel-hub height to help redirect side impacts.

LEGHTWELEHT
COMCRETE WODULE

Figure 2.3: ADIEM Il Design (Trinity 2000)



The crushable concrete modules are 610 mm high, 901 mm wide, and 280 mm deep. The
blocks are made lightweight by replacing some of the aggregate with Perlite, a white granular
filler sometimes used in potting soil. VVarying densities of concrete and wire mesh are used in
construction, with a 40 psi “zone” of low-strength concrete sandwiched between two thinner
layers of 120 psi higher-strength concrete. VVoids or hollow areas are built into the blocks to
further lighten them, as shown in Figure 2.4. Because this type of concrete is porous, the
blocks are coated with an acrylic latex to protect them from moisture. Each block weighs
approximately 81.5 kg (1801b). The blocks are held in place by cast-in brackets, which slide
into a steel slot on the base.

Figure 2.4: The Crushable Concrete Block (TRR 1367)

2.3 INSTALLATION OF ADIEM 1I

On September 9, 1997, an ADIEM Il terminal end for concrete barrier was installed near the
Delany Road overcrossing on Interstate 5. A three-person crew used an 8.2 metric ton forklift
to complete the installation in about two hours (Brooks 1998). The crew leader, from Dirt and
Aggregates Interchange, Inc., had been certified by SYRO, Inc. to install crash attenuation
systems including the ADIEM I1.

The base of the ADIEM 11 was secured to the road surface with long steel pins. The base was
connected to the concrete barrier with a steel splice plate. Once the base was secured in place,
the lightweight crushable concrete modules were inserted into the steel slot and slid into
place. Two workers easily moved and installed the blocks. Special care was needed to avoid



damage to the crushable concrete and its covering while unloading and installing the blocks.
The 81.5 kg (180 Ib) blocks could not be lifted with equipment, but had to be loaded,
unloaded and installed by hand.

The blocks had been covered with acrylic latex on all sides except the bottom. The bottoms
were coated with a material that flaked off quite easily. Though the final step of the
installation was to use an acrylic latex paint to cover any scratches or scars in the modules,
the module bottoms were not accessible and could not be coated. A yellow and black warning
chevron was attached to the south end of the ADIEM Il with epoxy.

The Construction Report for this project outlined details of the installation and recommended
close monitoring of the system under wet conditions, particularly around the bases of the
blocks (Brooks 1998).

24 COSTS

The ADIEM Il is a relatively low-cost barrier end treatment. The buried end terminal system
may also be a lower cost system, but it requires a long runoff and substantial embankment, so
it can be expensive if right-of-way has to be purchased. There are also cases where the
necessary shoulder space is not available, as in the Delany Road installation.

Another narrow space end terminal, the GREAT CZ, costs about 30% more than the ADIEM
Il (the GREAT CZ was priced at about $15,100 per unit in 1997). Producing a lower cost end
terminal was one of the motivating factors for the Texas Transportation Institute’s
development of ADIEM II (TRR 1367).

ADIEM Il prices can be negotiated with the manufacturer. In 1997, single units were
available for $11,000. An order of 20 units was sold at a unit cost of about $8,000. Because
they are manufactured in Centerville, Utah, they can be shipped to any of the western states
within a few days. As the installation was relatively quick, overall costs to place the ADIEM
system should be lower than for other standard end treatments.



3.0 INSPECTIONS AND REPAIRS

3.1 FIRST INSPECTION

On October 17, 1997, about six weeks after the ADIEM Il was installed, Research staff
performed a visual inspection of the end terminal. In general, the installation was in excellent
condition. Three minor defects were found: discoloration, a soft spot, and a crack. The crushable
blocks were no longer bright white but appeared somewhat dirty with yellow splotches. A 30-
mm diameter soft spot had developed on the crushable block adjacent to the barrier. In the base, a
small hairline crack was noticed on the east facing side; the crack had not been observed at the
time of installation (Brooks 1998).

3.2 SECOND INSPECTION

A second inspection was made of the ADIEM Il on May 28, 1998. This inspection consisted of
visual observations, photographs and a "touch test" for soft spots. Only one soft spot was visible.
This spot, which was reported on the first inspection, had increased in size. Other spots were
found by touch. When a moist or soft spot was found, the area was defined by pressing hard with
the thumb until the soft area was outlined. All but two of the blocks had at least one soft spot.
Block 10, the block closest to the barrier, had the most soft spots with 5.

Figure 3.1: Soft Spots on Crushable Block

The end chevron had broken loose from the block and had been reattached using mechanics wire.
The coating and epoxy were still on the chevron, but the coating had parted from the block. The



base was still in good condition. Stress cracks that were found on the small end of the base did
not appear to be serious. The field report for this inspection can be found in Appendix A.

Following this inspection, the ADIEM Il and it’s companion attenuator, the ADIEM 350, were
removed from ODOT’s Qualified Products List (QPL) as an impact attenuator for permanent
installations (ODOT QPL). It remained approved for use as a temporary device (Appendix A).

3.3 FIRST REPAIR

In August of 1998, a second ADIEM installation replaced an end terminal treatment on the
southbound off-ramp at Delaney Road. These ADIEM blocks also developed soft spots and a tear
in the coating.

On September 9, 1998, a SYRO, Inc. representative made repairs on the crushable blocks on both
north and southbound lanes. Most of the soft spots were dug out and refilled with a grout made
for the ADIEM II system. After a half-hour cure time, the grouted areas were coated with
Acrylink, a product from Isothermal Protective Coatings, Inc. used for coating roofs. Other soft
areas were not grouted, but covered only with Acrylink. The repairs are described in a field report
(see Appendix B). New coating was only applied to the repaired areas because, according to the
SYRO, Inc. representative, the remaining coating was considered adequate to protect the module.
The resulting appearance (see Figure 3.2) was not acceptable to ODOT, so further repairs were
made, as described in the Section 3.4.

Figure 3.2: The Repair

A polypropylene plastic corrugated cover, developed by SYRO, Inc. to prevent water intrusion,
was installed on one block of the southbound ADIEM. The installation was difficult because
there was no clearance between the blocks. A better installation method would require removal
of the blocks from the base, attaching the cover, and then re-installing the blocks onto the base.
The color of the cover was yellow, which contrasted with the white coating of the other blocks,
as seen in Figure 3.3.
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Figure 3.3: Waterproof Cover on Block

On October 19, 1998 the ADIEM II crushable block modules were re-coated with Acrylink. This
time, all of the blocks on the northbound installation were completely covered, and ODOT
approved of the appearance. The field report is included in Appendix B.

3.4 THIRD INSPECTION

The third inspection was made of the ADIEM Il on April 22, 1999. This inspection included a
look at the installation in the southbound lanes. The southbound unit, which was installed in
August 1998, had only a few soft spots. The plastic corrugated cover placed last year was still
intact and looked good.

However, the northbound unit contained several soft spots. Some of the problem areas were
found in the same places as in 1998, and had re-appeared despite the repairs. A location diagram
is shown in Appendix C. The general appearance of the blocks was only fair, with some bubbling
of the coating and some staining.

3.5 BLOCK REPLACEMENT

On October 5, 1999, new crushable concrete modules were installed at the northbound ADIEM I
system. A Trinity, Inc. representative was on hand to oversee the removal of the old blocks and
replacement with new. Two ODOT maintenance workers completed the task in two hours (see
Figure 3.4). As with the initial installation, the blocks had to be loaded, unloaded and installed by
hand, without equipment which could damage the blocks or coating. To transport and replace 10
blocks, workers had to lift or move an 81.5 kg weight approximately 60 times, raising concern
about the stresses to workers backs. Appendix C contains the detailed report.

The concrete bases of two of the blocks were crumbled, and pieces of concrete in the tracks made
removal of the blocks difficult. Deep cracks were found on one block when it was removed from
the base. These cracks were near one of the plastic inserts in the block (Figure 3.5).
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Figure 3.5: Cracks in a Block Removed in 1999.

The new blocks were coated with silver Garna-Thane (see Appendix D for MSDS sheet). It, like
Acrylink, is a roofing material. No soft spots were found on the new blocks.

3.6  INSPECTION OF NEW INSTALLATION
In April of 2000, a brief inspection was made of the ADIEM I system. The southbound modules

were showing some bubbling and soft spots. There was a tear in the covering in one of the new
modules in the northbound lane (Figure 3.6).

12



Figure 3.6: Tear in Garna-Thane Weatherproofing on Block

Though the new Garna-Thane covering appears to be less susceptable to weather, the concerns
remained about the high level of maintenance required to protect the lightweight concrete.

3.7 ACCIDENT AND BLOCK REPLACEMENT

In October 2000, the southbound ADIEM was hit by a vehicle, with several blocks damaged. The
impact, to the 4™ 5™ and 6™ blocks, also visibly damaged the 7" and 10" blocks (see Figures 3.7
and 3.8). The 10" block, nearest to the concrete barrier, was pushed onto the barrier
approximately 0.33 m. Because no responsible party could be determined (the vehicle left the site
and did not file an accident report), details about the accident are not available. The system
apparently worked as designed, with the blocks absorbing the impact.

Figure 3.7: Damage from Vehicle Impact.
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Figure 3.8: Blocks Crushed by Impact

District crews reported that the damaged blocks were difficult to remove, as the reinforcement
was twisted. They also said the removal and reinstallation was slowed by debris in the track. The
crew replaced the damaged blocks with blocks that had been removed from the northbound
ADIEM installation the previous year. The blocks showed signs of deterioration due to moisture.
Crews also noted damage to the coating on undamaged blocks that may have been caused by
debris thrown by motorists or flung from vehicle tires.

When asked about their experiences with maintaining crash cushions, the district crews preferred
other impact absorbing systems that used bags and sand, or barrels. They complained about the
amount of lifting required in handling the ADIEM blocks; one worker complained of back
problems after removing and installing blocks. Other cushioning systems allow the use of a
winch or lift to assist in moving the devices.

3.8 FINAL INSPECTION

A final inspection of the ADIEM system, on January 31, 2001, included both the north- and
southbound installations. Figure 3.9 shows an example of the severe peeling and bubbling of the
coating which was found on several blocks on the southbound system. These blocks were coated
with Acrylink. Where exposed, the concrete had soft spots and crumbling areas.
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Figure 3.9: Example of Weatherproofing Condition on Southbound Blocks

The blocks on the newer, northbound installation were in much better condition, but were
beginning to show slight bubbling and cracking (see Figure 3.10). Because the installation was

fairly new, inspectors agreed that the Garna-Thane weatherproofing also appeared inadequate for
long term protection of the blocks from moisture intrusion.

Figure 3.10: Typical Block on Northbound Installation
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4.0 CONCLUSIONS AND RECOMMENDATIONS

The ADIEM Il installation is quick. A trained but inexperienced contractor completed the work
on this project in less than one day. Replacement of the crushable blocks was accomplished by
two workers in two hours. Care must be taken in handling the blocks to avoid damage to the
crushable concrete and its protective covering.

Soft spots appear frequently in the crushable blocks, which must then be repaired or replaced.
Attempts at various methods of waterproofing the blocks have not been successful in producing a
long-lasting crushable block under the wet climate conditions of western Oregon. There were
also problems keeping the chevron attached to the blocks. After installation in 1997, the blocks
were repaired once and replaced after two years.

The base of the ADIEM Il unit has remained sound since installation. Minor cracks in the base
do not appear to affect the structure or function of the device.

The ADIEM |1 has been removed from ODOT’s Qualified Products List for both temporary and
permanent applications. The ADIEM 350 has also been rejected for use as a permanent impact
attenuator. Potential alternatives on the QPL include the Quadguard, Quadguard Elite, Low
Maintenance Attenuaor (LMA) or the React 350. As new products are approved for use, they will
be added to the QPL.

ODOT recommends considering the ADIEM 350 for temporary installations only, because of the
high non-impact maintenance of these units. The device has been conditionally approved for
temporary applications, and with accomodations for ongoing maintenance (preferably the
contractor/owner provides and maintains the system), the ADIEM 350 may provide a good
option for narrow work areas.
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H!E INTEROFFICE MEMO Office Phone: (503) 986- 2700
- & Fax Phone: (503) 986- 2844

Wspoi”
May 28,1998
) RES 6.0

TO File 96-01
FROM: Eric W. Brooks

Research Specialist

SUBJECT ADIEM Il terminal barrier end treatment.

On May 28, 1998 1 made an inspection of the ADIEM Il terminal barrier end treatment located
near Delany Road overcrossing on 1-5 north bound. The inspection consisted of visual
observations, photographs and a "touch" test for soft spots. All defects were plotted on a scale
drawing of the ADIEM I1(See Figure 1).

All but two of the blocks had at least on soft spot. Block 10 ( see attachment) had the most with 5.
The only visible spot was also reported on the first inspection after one month of service.
This spot, located on the north end of the ADIEM on the east side, had increased in area.

The remaining spots were found by pressure testing. Finger pressure was applied to the surface
area of the block. When a moist or soft spot was found, further checking was done by pressing

hard with the thumb until the soft area was outlined. The attached figure shows the locations of
soft spots while the table lists both the location and size of the spots.

The end chevron had been wired onto the end block. The coating and the epoxy were still on the
chevron, but the coating had parted from the end block. At present, the vertical end of the block is
not coated, because the wire is not tight and a small gap exists between the crushable block and
the chevron.

The base was still in good condition. None of the stress cracks that were found on the small end of

the base, appear to be serious.

cc: Mike Dunning
File



SOFT SPOT LOCATION TABLE

Inspection 5/28/98

A-2

Block |Side Horz Vert| Dia | Shape

# meters| meters| mm.

1 |East 0.66 0.30| 25.4 cir
1 |West 0.12 0.12| 38.1 cir
1 |West 0.18 0.14| 38.1 cir
2 |West 0.21 0.18| 38.1 cir
2 |west 0.73 0.27| 38.1 cir
2 |west 0.73 0.46| 38.1 cir
3 |East 0.27 0.20| 50.8 cir
3 |East 0.44 0.17| 38.1 cir
3 |East 0.53 0.30f 63.5 cir
3 |west 0.11 0.30f 50.8 cir
4 |east 0.23 0.15| 101.6 cir
4 |east 0.40 0.20| 50.8 cir
7 |east 0.69 0.32| 19.05 cir
7 |[West 0.12 0.12| 1.5x.61 rec
7 |west 0.46 0.18| 2.1x1.5 rec
8 |East 0.61 0.30| 25.4 cir
8 [West 0.79 0.26/ 50.8 cir
9 |east 0.50 0.26| 1.8x.61 | rec
10 |East 0.12 0.18| 76.2 cir
10 |East 0.40 0.23| 101.6 cir
10 |east 0.56 0.17| 50.8 cir
10 |West 0.38 0.23| 50.8 cir
10 |west 0.53 0.17| 50.8 Cir

Block #

of the block

The origin was taken as
the south edge and base
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) Ure On Department of Transportation
;i g Operations Support Section
/ ‘ 800 Airport Road SE
Salem, OR 97310
(503) 986-3000

FAX (503) 986-3096

John A. Kitzhaber, M.D., Governor

June 22, 1998
FILE CODE:
MAT 34

DON GRIPNE

SYRO INC

5216 BRASSFIELD DR
OLYMPIA WA 98501

Product: ADIEM 350/ADIEM Il
Category:  Impact Attenuator — Permanent ODOT No. 1663

Your product was submitted for review to the Product Evaluation Committee of the
Oregon Department of Transportation (ODOT) witlf the following conclusions:

e An ODOT installation at Delaney Road in Salem has increased in soft spots, from one
to twenty-three, in less than a year. Plus, we are having trouble keeping the chevron
attached.

o As you are aware, other agencies are having problems with this unit.

At this time, we are removing this product from our Qualified Products List for the
category listed. It will still be allowed as a temporary device.

We will keep your information on file for future review.

If you have any questions, call me at the Materials Laboratory (503) 986-3059.

W PwO
Mike Dunning
New Products Coordinator

DMD:nj
newprod\cannot.fin

c: Victoria Kinne
FHWA
530 Center St NE Ste 100
Salem OR 97301
Liz Hunt, Research
Chris Bailey, Roadway
rom7342255 5797 Dave Greenberg, Standards
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Oregon Department of Transportation

7r RESEARCH UNIT 986-2700 INTEROFFICE MEMO

DATE: September 16, 1998 RES 6 #96-01
TO: File
FROM: Eric W. Brooks

Research Specialist

SUBJECT: Site visit for ADIEM Il END TERMINAL
I-5, Milepost 247.9, (Near the Delany Road Oxing)

On September 9, 1998 Don Gripne, a consultant for SYRO, made repairs on the crushable blocks
at both the northbound and southbound ADIEM I1 Units on the above mentioned project. Several
soft spots were found in the northbound unit in May of 1998. The southbound unit, which was
installed in August of 1998, also had a few soft spots and one tear in the coating. SYRO elected
to dig out the soft spots and fill the holes with grout and re-coat the grouted surface rather than
replace the blocks. (See attached drawings)

The grout was made by SYRO for the ADIEM I1. It was mixed with water and applied to the dug
out soft spot. In about one half hour the surface had cured hard enough to be coated with
Acrylink, which is made by Isothermal Protective Coatings, Inc. for coating roofs.

One other protective device was installed on one block of the southbound installation. This was a
waterproof cardboard cover that was placed over the crushable block. The installation was
difficult because of no clearance between the blocks. A complete installation would call for the
removal of one block from the base. This would allow space enough to fit the covers over the
blocks, then the removed block could be placed back on the base with its cover installed.

Don started working about 9 A.M. and was completed by noon. The ODOT Research Unit set up
the required signs and cones for the shoulder work.

B-1
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OEi
N TPy, RESEARCH UNIT

&

Q. -
H!E INTEROFFICE MEMO Office Phone: (503) 986- 2700
- & Fax Phone: (503) 986- 2844

October 19,1998

] RES 6.0
TO File 96-01

FROM: Eric W. Brooks
Research Specialist

SUBJECT RECOATING ADIEM Il terminal barrier end treatment.

On October 19, 1998, Don Gripne of SYRO recoated the ADIEM 11 crushable block on the
northbound installation at Delany Road Interchange. The application took about one hour. The
process used about one gallon of Acrylink, a special coating made by SYRO for the ADIEM II.
Equipment included an ordinary paint roller and a roller pan. A small two-inch brush was used
near the base to finish the two or three inches missed by the roller. The Acrylink spread very
smoothly despite the moisture on the top of the blocks and the low (42 °F) temperature. Byron
Inman, the project manager, was pleased with the ADIEM II’s final appearance.
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Oregon Department of Transportation

7r RESEARCH UNIT 986-2700 INTEROFFICE MEMO

DATE: April 28, 1999 RES 6 #96-01
TO: File
FROM: Eric W. Brooks

Research Specialist

SUBJECT: Site visit for ADIEM Il END TERMINAL
I-5, Milepost 247.9, (Near the Delany Road Oxing)

On April 22, an inspection was made on both the northbound and southbound ADIEM I1 units on
the above project. Several soft spots were found in the northbound unit while the southbound
unit, which was installed in August of 1998, only had a few soft spots. Some of these spots were
in the same general area as the ones found in 1998. A few new ones were also found. The general
appearance of the blocks was only fair because some were stained. The cardboard covered block
on the southbound unit was still in tact and looked good. The base still looked the same as on
previous inspections. See attached drawings for details.

CC: Mike Dunning
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7‘ Oregon Department of Transportation
[ RESEARCH UNIT 986-2700 INTEROFFICE MEMO

DATE: October 14, 1999 RES 6 #96-01
TO: File
FROM: Eric W. Brooks

Research Specialist

SUBJECT: Site visit for ADIEM Il END TERMINAL
I-5, Milepost 247.9, (Near the Delany Road Oxing)

On October 5, 1999 new crushable concrete modules were installed on the Northbound ADIEM
Il installation at Delany Road. Don Gripne, a consultant for SRYO, was on hand to oversee the
installation. Two ODOT maintenance workers removed the exiting blocks and installed the new
blocks. I was there also taking pictures and notes.

The new blocks arrived at the Salem maintenance yard about 9 AM. They were loaded onto an
ODOT one-ton truck and arrived at Delany Road about 9:30 AM. The old blocks were removed
by breaking the Acrylink bond between blocks and then pushing them one at time down the
track. The concrete bases on two of the blocks were crumbled. The pieces of concrete filled the
track and made pushing the blocks difficult. All ten blocks finally were removed and stacked.

The new blocks were unloaded from the truck with the help of the lift-gate. Even though the
blocks weigh about 180 Ibs, the two maintenance workers could easily lift and slide the blocks up
the rail. After some motor oil was placed on the base, the blocks slide on quite easily.

After the blocks were in-place | checked them for soft spots and found none. Don Gripney
recoated a few spots where the new coating had been rubbed off during handling. The entire
operation took less than two hours.

The new blocks are constructed the same as the existing blocks had been. A different coating

which is silver rather than white was used. The new block coating is called Garna-Thane. It like
Acrylink is a roofing material.

CC: Mike Dunning
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= Adiem 350 Pl
Don J. Gripna u

5216 Brassfield Dr,
SYRO, INC. Olympia. WA 98501
A SUBSIDIARY OF TRIKITY INDUSTRIES, INC. J60-943-3555

Fax No. 380-043-0559

July 7, 1880 =
1
RECENTD
i |J‘ ¥ InE.'E'
Mr. Dan MacDonald Jul
Slandards Saction ?_“er}'illl L ArET
Oregon Department of Transportation ':H“ﬁq.l o

222 Transportation Eldg.
Salam, OR 87310

Deaar Dan

This last year Trinity Industries has been testing different coating material for the
ADIEM modules to improve its durability. A product that has proved to ba better than
the Acrylink that is current baing used is Garna-Thamne. It like Acrylink ks a roofing
matarial and has been wsed as such since 1878,

| have enclosed for your review a copy of the Garma-Thane Product Information Sheet
and a copy of the Material Safety Data Sheet. It is requested that the Garan-Thane be
approved as an acceptable coating for the ADIEM modules.

If you have any questions, please give me a call.

Wary truly yours,

L
Don J. Gripne
SYRO, Inc.

Enclosurasg:

2525 STEWMOKS FREEWAY - DALLAS. TEXAE F5207 + P G BOX S608T « DALLAS, TEXAS FS35S68887
[@14] £30-8420
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Garna-Thane® PRODUCT INFORMATION

Type
Calor

Hardness Shore A
Elongation

Memory of Elongation
Moisture Vapor Tranemission
Solid Contents

Flammalility

Bacommendad Solvent

Low Temperature Fleaability

Moistare Cure Paly/Glycol™
Silver

ASTM D-2240, AGD +-5
AETM D412, 240%

100 .

ASTM ES6, 2.0

i

Class A Fire rated on nop-combustible surfaces®
Xylene

ASTM 413, Excellent
ASTM C-301, Excellent
ASTM 413, Excellant

100 square feet; 11 dry mils
2 howrs, 24 hour cure
28.7T3%

Product Deacription: Garna-Thane® is a fluid-applicd, single compenent, palyiglyenl
elastomeric topooat which protects roofing and wall systems monolithically.

Product Application: Protects reofing and wall systems from weather, ultraviolet light,
and airbome comosion. Stops rust and inhibits firther oxddation. Waterproofs and seals.
Resists effects of mold, mildew, fungus, and other pamsites.

Precautionary Data:

1. Gamea-Thane® contains solvents which require normal precautions in bandling
materials of this type. Keep oot of the reach of childrea.

2. A particulate respirator is required for spray application. Awedd skin contact.

3. Casual or recreational foot taffic should be avedded when applied a3 mofing

sysiem topooat.

4, Protect stored material from fresring.

*UL 790 and Factory Mutual rating may be acquired whea applied per system

specification.

Revised L/94




MATERIAL SAFETY DATA SHEET

Rocfdar imemationsd, Ine., PO, Bos 502, 2020 Industral R, Chapman, KS 67431

GARNA-THANE
Manufacture's Nama:  Rooflarl kdematicaal, inc, Emargancy Telsphomns: B00-451-8348 (3£ Company)
Address: 2120 Indusirisl Ad., Boox 502 iﬁmﬂmTﬂm:m{I
Chapman, K5 &7431 Dats Prepared: January 8, 1663
Section Il - Hazardous Ingredients / ldentity Information
Specific Chamical ldartity:
Common Namss) OSHA PEL ACEIH TLLY gﬂﬂ_}
Potymrar Posyol
Gabver - Xylol 100 -

Diphamyimethana Dilscoyanets Based Adduc 20,
Potymaiiylana Palyphanly [eocyanate

Sectlan [l - Physical / Chamical Characteristics

Bailing Podnt: 2 F
Vapes Preszurs (mm Hg ): 1]
Vapor Density (AE=1]: 1
Evapomtion Rats (bistyl Acetate=1) &
Epscifle Gravity (HO=1) AT E B0 E
Appaarance end Odor Slighl. exdar
¥.0.C fhaigal: 1.88
Saction IV - Fire and Explosion Hazard Data
Faah Point {(Mathod Usod) Td FTGE Femmabls Limis - in s LEL- 1.8 UEL-123
Extinguishing Medla - GOy Feam DOy Chomioal
Spedial Fire and Exglesion Hazams - Hone
Epecil Fire Fighling Procedurss = Treal &3 fammabia liguid
Section V - Reactivity Data
Stablliy: Siablas

Comditicns ta Avald: Souma of Ignition or strong exidining sgents.
Harardous Polymarization: Wil Blot Ooour
Saction V1 - Health Hazard Data
Routo{s) of Entry: Inhalstion - Yes Bkin -no Ingestion -yes
Sagra and Symploms of Expasurs - Hasdachs; Light-haadedness:
Emangency and First Ald Procadures - Wi 15 well ventiated sma. Call Physicdan,
Sactlon VIl - Precautions for Safs Handling and Uss
Slnps to b take b Case Maosdal ls Roleased or Spillad -
mﬂfmmﬂﬂmm
Largs - ik up and poamp inlo epproprsts comalnens,
meﬁ'ﬂummwhmermMmmmmmm
erviranmentsl cordrel regqulations.
Other Precautions - Keep comainess tighfly dosad In a cool, dry place  Slors swery from apen flame
Section Vil - Control Measures
Respirstory Protection (Spedty Type) - Endcsed braathing apparatus or organic Maer meask
‘ertlation - Lisa i wall ventlabsd area, or In open sir stusfion.
Proteciive Woar - As required for gosd industrinl yglane.
Sectlon IX - Physical and Chemical Propartias
Altasmurts Harme{e): Singls Component Palyursthans Slexnmarks
Crasmical Mase: B - Mbdurs
Chemical Family: BMIA - Mbdos
Malecular Formuba: MW - Mbdure
Appsarance: Sitver lkuld
Qudar Swesl
ﬂdﬂrhﬂﬂdm]:ﬂ_ﬁmw
pH: WA

Page | of I
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GARNA-THANE
Flash Palnt: T8 F
Vmpor Prasswme (mm Hg ot 26°C): 14 at &0 F
‘Wapor Denehty (Alr =1): 8.8 appm.
Baollimg Podid: 282 10 288 *F
Malting Podni: HIA
Bolubllity {wates): 0.62 al 77 F Caloulsled
SalubllEty (otherk Soluble In mos! ceganic solvants.
Specific Oravity: A7 5l 80 F
Evaporstion Rata: & approe

Sectlon X - Stabllity and Reactivity
Hazardous Decompoaition Productis: Highly unlikely uncor rormal indusinal uysa.
Chamical Stabifity: Sabls ol room (empamsiums
Conditions to svaid: High humidity, Motstuns, gnd temperatuns anaee 1FEF
Ineom patEbility with other Subsiances: This product will react wilh any maberials containing water,
Hazardous Polymanestion: Mol appicabis

Seaction Xl - Toxlcologlcal Information
Toxicalogleal Durta:

Oral LDSD {raf) > 5,000 mgikg
Dwrmal LSO (rabbiy = 5000 mghg

|m|ﬂmmiw-dmwmgqﬁﬂ—m

Potamiial Health Effects: i ’
imhalstbon: This produc & a Irttant snd polentisl resplratory sensilzer, Rapanted Inhalatian of vapar ar
sarmsol @l lewals abova the ocoupationa| expesurn lImE could cause reaplraiony senshilzsdlan

8ikin Contact: Moderate Imitand. mwmmmnm
Ey= Contact: The samsol, vopor or lguid will imitate homan ayes following conlacl.
Iingestion: Ingestion may cawss nfalion (o the gastroimestinal tract. This product is considered nonowdc by Ingestian.
Chronkc Effects: A shudy whers groups af rets wers expased fior Shafday, 5 dayaiwk for 8 [Hetima to stmosphanes of
resplrable aerosal. Oraerall, the tumor nsidencs | bath Benlgn and malignast, and the nember of antmals wih bemors
wars nol dEfTarand fom contrels, Only 8 e tap vl (8 mgim3), hers was o sigaificant incldenca of a benign turmer of
the lung (edanoma) and ono malgnant iumor (pdenocardinoma). Thare were no hang hences & 1 mo'ma3 &nd o alfecis &
0.2 mgim3. The Wmdhthwmwmmmmm
wccurmaiation of yellow mstersl i the king, witch accurmed throughout the study, In the absence of prolonged posure
1o high conoenirmions keeding Lo chronie rieion end fumg damege., it bs highty unllikely that tumor foemsstion will oocur,
Thare &e no raports fal chronks exposone may Ml KT Peenans decronse iy jeng funotion.

Carcinogenicity: The ngredients of this produsd are rol classified as carcinogonic by ACGIH or IARS, ot regulsied &3
earcinsgens fy DSHA, snd mol llsbed & carcinegens by NTP,

Mutagenicity: Them ks no evidence of mutagenic palential,
Reproductive EMects: Mo adverse mprodecthe aflects s enticipated.
Tammtnganicity and Fatdazlcity: Mo Infarmaflion 15 owelisble ond no odverso toratogenic'smiysbmds offects am

anticipated.
Section XN - Ecological information
Emvironmantal Fate snd Distribution: H b onifsty that sigeificen smdnenmantsl axpeaura in the el o woler will arse,

kasad on consideration of the produciion and use of e subsiance. Also Eecloring the poi [ife once expased 1o e
esTvironment

Persistencs and Degradatbon: Immiscde with wales, bul will reacl wilh waler ko prodace inor and non-blodegradalbde
sollds,
Toxdchy: Mot Regulated
Soction XIN - Disposal Considarations
Thi gemsnslion of wasle showid be evokied cr minimimed whamser

possibis,
Disposal shoukd be In accondance with loced, slate, provindal or netlonsl reguiations. This mateksl ks rod a azardous

wasle under RCRA 40 CFF 1. Eﬂlmmmhlﬂiﬂl n decoefanminant solilon (Bae Soction &), The
imated wasie ks not & haxsdoos mabedal under RCRA 40 SRR 251,

Chemical wasie even small guantiies showld rarver ba powred doem draing, sewers or walenways.
Emply coriainers ghould ba deconiaminated ond aithar pazsed to an approved drum Resycer o desiroyed.
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