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I. ~INTRODUCTION

" With the tremendous increase in traffic volume on
California's freeways during recent years, the problem of
controlling and routing traffic through construction zones
has become acute. With this increased volume there has

- developed the requirement of increased permissible speed

through these construction zomes in an attempt to alleviate
congestion and minimize the delay to the motorist. In an
effort to improve the safety of the motoring public while
progressing through construction zomes, the Construction
Department requested by letter dated October 15, 1962,
Jorgensen to Hveem, that the Materials and Research Depart-
ment compile a comprehensive listing of the devices being
developed by industry for use as safety devices in construc~-
tion zones that are available to the contractor and the
engineer. With this catalog of available products, it was
felt that improvement could be made in the uniformity and
effectiveness of current methods and devices for controlllng
traffic through construction zones.

A request for funds from the Bureau of Public Roads
was submitted in February 1964. 1In March 1964 approval for
a Special Study entitled “Evaludtion of Devices for Handling
Traffic Through Construction™ was received and Project Work
Order R-64336 was assigned by the Materials and Research
Department.,

Thls study has been made in cooperation with the
U. S, Bureau of Public Roads.
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IL. SCOPE OF THE PROJECT .

: The methods initially proposed for the evaluation
of the various materials and devices consisted of:

1.

2.,

3.
As

In-gervice tests performed in actual.
constructlon Zones .

Use of any routine commodities tests.
that are applicable.

Special tests when required.

this project progressed, it became 1ncreasmng1y

eV1dent that to prepare an accurate evaluation of traffic
handling devices for construction zones, heavy emphasis
must be placed on continuous observation of these devices
in service in construction zones during actual constructlona

It was felt, however that some of the items
listed herein did not require. this. extensive and lengthy
observation because in preliminary review thelr usefulness
appeared to be very limited.
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IIXY. RECOMMENDATIONS

Because of the value we found to be gained by
in-service testing in the preparation of evaluations on con-~
struction zone traffic handling devices, it is felt that a
more effective over-all evaluation of these devices could be
obtained using construction personnel. Continuous observa-
tion in a construction area is the only valid method of
accurately evaluating the effectiveness of the majority of
these devices. Construction personnel would be much more
qualified to decide whether a device warrants extensive .
testing or has norusefulness for construction zone traffic
control. The Materials and Research Department could then

~assist in performing any specific tests required to determine

the physical properties of the devices being evaluated.

: "At present, the construction zone at the Madison
Avenue Overcrossing on Highway 40 north of Sacramento is
being used for in-service studies. The Resident Engineer
and his staff on this construction contract have been very
cooperative and have indicated a great deal of interest in
the problem of safe conveyance of traffic through comnstruction
areas. Construction personnel are well qualified and in the
best position to observe and prepare evaluations of devices
for traffic control in construction zones. :

This report includes and completes the initial
survey of available devices and our evaluations of them. We
propose that for the remainder of this program the Materials
and Research Department act as a test laboratory, performing
any physical tests deemed necessary by the Construction
Department, and that the Construction Department prepare the
final evaluations of these products. . Any further devices
that come to the attention of the Materials and Research
Department will be forwarded to the Construction Department
for their recommendation for further action. '

www . fastio.com
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SIV. EVALUATIONS

This interim report is intended to provide all
interested parties with a listing of all the products
considered in this study for use as construction zone
traffic contfol devices. The devices are arranged alpha-
betically by trade name. The approximate price of each
device is noted where available. and its applicability to-

- certain phases of construction zone traffic control

discussed. - Any tests performed by the laboratory and

respective results are included, as are copies of the

sales brochures.

Section I contains evaluations of those devices
for ‘which in-service testing was not considered warranted
under.this study at this time. Section II contains evalua-
tions of those devices for which in-service observations
have been utilized. Many of these devices are still being
observed°
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A. SECTION I - NO IN-SERVICE EVALUATION

- | Collapsible Sign Standard

_ Merit Award Board Suggestion No. 38739
.- Eugene Calman, Senior Highway Engr., Dist. 11

(See Figure 1 opposite)

The cost of this collapsible sign standard has been estimated
by Mr. Calman to be approximately $7.00 for materials and
$3.00 for labor when these standards are fabricated in quan-
tity.

This standard was developed to replace the presently used
"Christmas tree" and ground mounted sign standards with a
device that is easily tramsported, set up, maintained, and
readily adaptable to all terrains. The major objections to
the current "Christmssg tree" (see Exhibit A) are its bulk and
its rigidity. Almost total. destruction can occur with only
slight vehicular impact. The ground mounted sign post.
installation (see Exhibit A) is objectionable because of its
lack of portability. The collapsible sign standard should
be an improvement as it is collapsible for ease of trang~
portation, can be positioned easily by one man, and should
be able to withstand moderate vehicular impacts without total
destruction. Mr. Calman'’s "break away" design should also
minimize vehicular damage. . - : -

- This collapsible standard will require additiomal ballast
to resist overturning movements when placed.in locations
in which ballast is required for the "Christmas tree"
standard. All the steel materials should be galvanized,

Although no attempt was made to verify the material list
attached to Figure 1 for accuracy and completeness, some
of these devices have been constructed and are in use in
the southern California area. '

The ease of transportation and handling and the increased
stability provided by this ccllapsible sign standard are

a definite improvement over the "Christmwas tree” base and
ground mounted sign post for locations requiring frequent
movement of construction signs.
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FIGURE 2

D-ViD-BWWAY

Highway Industry’s Newest and Safest Way of
Controlling and Separating Traffic

Unique D-VID-A-WAY design controls traffic—yet, ve-
hicles will not swerve, deflect, or tip if they hit the divider.
Its stamped, rugged, all-steel construction makes long-life
and maintenance-free service a reality. And—it is easily
installed.

When you need visible, imposing-looking traffic separators
—but cannot tolerate the traffic hazards created by more
abrupt and massive barriers — D-VID-A-WAY is your
answer.

An Effective and Economical Method to:

o Divide traffic lanes, o Craate left turn, acceleration,
and deceleration lunes,
@ Channel troffic flow on
aceess and turnoff ramps, o Discourage traffic throvgh
medion-skrip openings.
o Warn molorisls of approach-
ing intersactions. © Establish rotary intersections
and troffic-separation islands.
& Preven! passing ot
dangerous locations. » Extend access islands.
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D-Vid-A-Way Stéel Traffic Dividers or Markers

) Commercial Shearing and Stamping Comzany
1775 Logan Avenue, Youngstown, Ohio 44501

- West Coast Plant‘located in Salt Lake City, Utah

., o , ' (See Eig&rhi2¢6§pbéite)

Although this pavement divider or marker is intended for

o permanent installation, the spike method of attachment to

' the roadway surface for which it is designed could allow a
semi~permanent type of installation, as suggested in the
manufacturer's brochure. These devices are large, having
diameters of 12, 14, and 16 inches.{(s2é ExhibiteB): - O0ften o
thére is. a surface widthorestrietion.in construction: zones i
that would not_allow thé usesofiacbutton" of this size.

A delineation device similar to this steel divider has been
tested by this department and was found unacceptable due to
the inability of its painted surface to resist the abrasive
action of vehicular tires. The standard finish on the '
D-Vid~A-Way consists of one coat of "highway yellow' enamel
on the outside of the divider. Any finish that will meet
customer specifications will be applied, however. On a
smooth exposed surface such as on this device, a paint that
would provide sustained reflectivity under the comstant
abrasion of the vehicular tires without the requirement of
almost continucus maintenance has not come to the attention

" of this department. - An investigation to determine the
feasibility of a reflective surface consisting of glass
beads fused into porcelain on a steel backing has been
conducted by this department. It was found that the possi-
bility of obtaining this type of reflective surface
commercially is remote and the coating of little value due
to the rapid accumulation of dirt on the irregular surface
that is created. ' -

The requirement of a surface that will remain highly

reflective under the heavy abrasive action of traffic

imposes severe limitations on the usefulness .of this

. device, as does its size in locations involving width
’ restrictions. , ' '
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Flex~L1te
Etzon DlViSlon; Dymo Industries, Inc.
Box 1030, Berkeley 1, California

e P

T e e
g e i S
wr

For the price of the components of this system, please see
Exhibdt’.C.

The Flex-lite illumination system consists of ‘'mon-
deteriorating fluorescent glass capsules excited by high
frequency and encased in a flexible, weather-proof vinyl.
tube', This type of device would be ideal for portal
delineation. 1t would also be of value as a continuous
delineator supported at required intervals with portable
delineators along the edge of the traveled way. They appear
to be sufficiently bright, and are available in various
colors both in the capsules and in the vinyl tube.

The generator required for these lines is capable of
i1lluminating 265 feet and costs $254. Although the lamp
spacing in the line is offered in one, two, three, four,
and seven lamps per foot, only the seven per foot was
observed. Because of the size of the lamps, it appears as
though this seven lamp per foot line would be the most
desirable choice. This line can be purchased in lengths

of up to 138 feet, with a cost of $552 for the 138 foot
section. With one 28 foot cable extension, which costs
$14.50, the total cost of a 138 foot delineator would be
$820. 50 or approximately $6.00 per foot. The guarantees
on this material vary from six months on the generator tubes
to five years for the fluorescent lamp capsules, thus
indicating a minimum of maintenance ccosts. The cable
probably would not be repairable if involved in a collision.

Thls lighting system appears to be very useful for portal
delineation, edge delineation, and channelization at the
entrance to a construction zZone and/or at a narrow portion
of the traveled way within the construction zone but the
power requirement and the high initial cost impose a severe
limitation on its general use.
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'FIGURE 3
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TYPES OF INSTALLATION

NO. 100 MODEL
STANDARD SURFACE TYPE

No holes to drill, no bolts to install.
Mix equal parts of mastic and caralyst
together {two parts of catalyst 1o one
part of mastic when temperature is
320 or less.) Apply mastic to bottem
side of casting flange and set FLEX-
O-GUIDE in position, 1t takes a minute;
anybody can da it.

NC. 200 MODEL
SURFACE TYPE SNAP-IN

Sama installation as No. 100 Modal,
This model comes complete with cover
plate for casting when guide iz not
in use. The FLEX-O-GUIDE and dirt
caver plate has place for a spannsr
wranch to be used for removal and
installing FLEX-O-GUIDE,

NO. 300 MODEL
BELOW SURFACE SNAP-IN

A five (5) inch diameter hole must he
made in surface to the depth of threa
(3} inches. The female casting is then
set in the hole with any fast setting
cement grout. This mode! ¢omes with
cover plate for casting when guide is
not jn use. The FLEX-O.GUIDE and
dirt cover plate has place for a span-
ner wrench fo be used for removal

20 %SWGS;‘

FLEX-O-GUIDES are designed for the purpose of
a safer. and more practical method of channeling
and guiding, These upright flexible posts of rug-
ged construction are engineered and designed to
withstand ‘weather elements and severe contact
abuse. -

FLEX-O-GUIDES amazing cold mastic really holds!
Mo costly installation charges to pay. Merely ap-
ply a thin coat of mastic and set in place.

and installing FLEX-O-GUIDE.

FLEX-O-GUIDES provide a proven flexible safety
marker for safer and mare practical methods of
channeling and guiding.

FLEX-O-GUIDES are engineered for safety with
the ever increasing flow of traffic on our crowded
streets and highways where control is necessary
for the purpose of safety and guidance.
FLEX-O-GUIDES are produced in three heights —
147, 20", and 26",

FLEX-O-GUIDES are adapted for three types of
mountings as shown,i.e., No. 100, No. 200, and
No. 300, see illustrations.

MATERIAL:

Flex-resistant, extruded rubber containing special composition to withstand weather and
contact abuse. (234" x 2%:" x 14” wall thickness).

COLOR: Black with 3” yellow bands of reflectorized, yellow, Hypolon material,

BASE: No. 100 — 6" x 284" — No. 200 &6” x 234”, and No. 300 23" (" above surface).

HEIGHT: 14, in all models.
WEIGHT:

TENSILE:

20", and 26" —

2300 to 2700 PSL — in all models.

1430 e »} 67w
SAVM!—‘

www . fastio.com

g __qal’ugqc{m/orkmanshlp guaranteed — Packaged 6 per carton — Sufficient adhesive furnished.

No. 100 Model, 614 Lbs., No. 200 Model, 714 Lbs., No. 300 Model,, 714 Lbs. — (26" Height).

rey iron casting coated with yellow, rust retardant paint,
il

T
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Flex=0-Guide

' Bell & Gustus, Inc. -
4328 Elston Avenue, Chicago 41, Illinois

(See Figure 3 oppodite)

The price of the model applicable'to'construction zZone
delineation and channelization was $9.95 in 1959.

The Flex-0-Guide device was orlglnally developed for use as

a permanent flexible barrier for chamnelizing traffic. This
device was the object of extensive testing by this department
in 1959 to determine its physical properties. A report’
entitled "“A Pregress Report on the Study of the Physical
Egggertles of Flex-0- Gulde Lane Mﬂrkers was completed in

The tube tested was. the Model 200 Surface Type Smap-In 26"
high Flex-0-Guide. It was proposed at the time of that .
investigation that these markers be used as temporary con-
struction zone devices due to the fact that the epon base
mastic used to attach the base to the roadway surface could
be softened with a welder's torch, thus facilitating its
removal and reinstallation in another location. This mastic
was completely satisfactory in resisting the forces applied

 in several full scale dynamic impact tests at speeds of up -

vww . fastio.com

to 70 mph. Although these-devices are available in heights
of 14, 20, and 26 inches, the only height worthy of consider-
ation is 26 inches, and even this height would be marginal

for an edge delineator.

The recommendations of this department from the above-
referenced report included the suggestlon of a better tube-
to-base comnection. The device was described as structurally
adequate for 35 mph traffic as submitted by the manufacturer
but in need of modifications for higher speed traffic.

This device may have limited appllcatlons in chanmmelizing
traffic in construction zones, but its lack of reflectivity,
low height, semlwpermanent attachment to the roadway, and
high initial and maintenance cost llmlt its usefulness
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M. P Barrlcade“

‘Multi- Plastlcs, Inc. )
2148 South Hoover, Wichita 9, Kansas

(See Flgure 4. opposite)

The price of ome ten foot barricade is $2609501

This device does not appear to be partiéula:ly useful for
construction zome traffic handling with the exception of-
those locations im which Class II barricades can be used,

such as in metropolitan areas or for maintenance. The

unit would be easy to handle, weighing only 332 1lbs. for
a 10 foot barricade, and its 36" height to the bottom of
the crossboard is. adequate for minor construction. How-
ever, its stability in winds above 30 mph probably would
be poor. The flexibility that allows the crossboard to

bend cffers little resistance to complete destruction by

an impacting vehicle. This barricade might not shatter

as the wooden Class II barrlcade does, but the crossboard

would be destroyed

This barricade is tco small and 11ght to be used for ma jor

construction zZones.

vww . fastio.com
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Traffic Warning Assembly for Use on Vehicle Carrying Lanes

vww . fastio.com

Merit Award Board Suggestion No., 38824
Gerald Feenstra9 Associate Highway Engineer, Dist, 08

(See Figure 5 opposite)

In an attempt to eliminate the currently used hazardous
delineators consisting of 1" x 4" planks embedded in five
gallon paint cans filled with concrete, Mr, Feenstra has
devised this spring mounted flexible dellneatoro No price
is available for this device.

This department has conducted tests on devices similar to
this in an attempt to develop a flexible support system

for guide plates. Devices consisting of rubber posts to
which the guide plate was attached and spring mounted steel
shafts with guide plates attached have been tested but no
adequate flexible design has been found,

To withstand the high impact loading and high axial forces
applied to a flexible device struck by a high speed vehicle,
a moderately rigid post is required. This eliminates a
spring type post connection or post. Although this type

of device would be desirable, the availability of a suffi-
ciently rigid but flexible spring, the development of a
"non-snag reflectorized plate™, and the design of an
adequate base connection would be required before this
device could be utilized for construction zone delineation
or warning.

Rebounding supports have not been sufficiently developed
as yet to provide a nondestructive impact without a loss
of the post rigidity required for effective delineation,
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LITE SHIELD TEMPORARY TRAFFIC BARRIER
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S$ECTION II - INCLUDES IN-SERVICE EVALUATION

S

Lite Shield Téﬁpdraxy Traffic Barrier
Merit Award Board Suggestion No. 40089"

‘Charles L. Bonar, Assistant Mighway Engineer, Dist. 04

(See Figure 6 opposite)

The cost of modifying the. standard Class I barricade as
suggested by Mr. Bonar would be approximately $5.00.

This modification of a Class I barricade greatly improves

‘the effectiveness of the barricade. The modification is

simple and cheap (see Exhibit E) and greatly increases
both the day and night visibility of the W5/R arrow. The

. black background provides an excellent contrast with the

yellow and black arrow during daylight hours and the
plywood panel completely eliminates the dangerous and
confusing glare situation that is presented to the driver
at night as he approaches a change in alignment in the
construction zome and is forced to look directly into the
headlights of the opposing traffic. This addition in no

way restricts the use of the barricade.

Because of the large surface area of the plywood panel,
additional ballast to resist the increased wind loading
would be required. Serious comsideratiom should be given
to modifying all Class I barricades with this "Lite
Shield". It is a significant improvement over.the current
standard Class I barricade.

www . fastio.com
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“FIGURE 7

PORTA BASE Portable Traffic Delineator

STANDARD MODEL*

3

8" x 24" Guide Plate

Effective for handling traffic
flow up to 50 m.p.h.

RANGER MODEL*

>

4" x 24" Guide Plate
For high speed traffic

35 LB. PORTA BASE

PRICE LIST DISTRIBUTED BY

Standard and. Ranger Porta Base Delineator

Complete ' $ 4.95
Guide Plate, 4' post and reflector . e 275
35 Ib. Porta Base only, painted white and

reflectorized. : 2.45
35 Ib. Porta Base only, not painted or

reflectorized 1.75

Standard or Rdnger Porta Base Delineator
and Matk VII Tranz Lite 17.40

*1 Reflector included with each model. Additional re-
flectors 55¢ each. Available in clear or omber color.

~
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Porta Base

Casell Company
Napa, California

. .(Sée Figure 7 opposite) .

The price of this guide marker unit applicable to high
speed construction zones (Ranger Model) is listed as $4.95
with a discount available when purchased in quantity. This
cost includes the painted base, guide plate, painted four
foot high post, and reflector.

This device includes the standard plastic guide plate and
center mount reflector with the eight inch standard paddle
width decreased to four inches. The reflector provides
adequate delineation at night, but daytime delineation is
very poor because of the poor target area provided by the
four inch white paddle. Although this model is adequately
resistant to overturning, it doés not have an adequate
resistance to sliding and skewing. This has required the
use of additional ballast on the base (see Exhibit F). It
has been suggested that rubber feet attached to the bottom
of the base may eliminate this movement. Also, a hole in
the base is provided through which a large spike could be
inserted to eliminate "walking" of the base and probably
much of the skewing. This would, however, require more time
and effort for installing the devices and would leave a hole
in the pavement surface where the spike was inserted.

Two full scale impact tests were conducted on this unit.
Test 1 was conducted at 40 mph with no contact between the
base and the vehicle wheels. The 2" x 2'" post failed at
the top of the base at the point of.impact between the post
and the bumper, and a crack developed across the base at
the back of the post hole (see Exhibitwa),‘ The post was
destroyed but the base was reusable. The cost of replacing
the post and guide plate would be approximately $2.75.

Test 2 was conducted with the vehicle wheels on the left
side crossing over the base. This was to determine whether

- loss of control of the vehicle might result and also to

determine the extent of the damdge to the base and the
degree to which the damaged base would constitute a hazard
to subsequent traffic. The post again failed at the top

of the base (see Exhibit H) and at the point of impact with
the bumper. The base was broken into three sections, ore
of which broke apart from the base even though there was
wire reinforcing in the base. No vehicular control problems
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were encountered, but it must be pointed out that the
impacting vehicle was of the medium-heavy type ('63 Dodge)
and the driver was anticipating the impact. The driver of
a smaller wehicle caught by surprise might have encountered
much more difficulty in maintaining control of the car.

Thesé units are a‘big improvement over & paint can filled
with concrete. Their efficiency can be greatly increased,
however, by eliminating the tendency of the base to creep
and by changing the color of the 4" wide paddle to increase
the daytime target value. .

www . fastio.com
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PERMANENT OR 3
TEMPORARY §

CHANNELING OR '\

BARRICADING

T
16" x 16"
b
kS
S
&
=
14" X Y" COLLAR Eliminates the hazardous tin cans or “do-it-yourself” concrete
¥ v or metal barricades.
1 «—2%" DIA. . .
1  %a" WALL THICKNESS The ALL RUBBER construction is your assurance of safety...
to motorists, pedestrians.. . and your employees.
NO EPOXY « NO BOLTS nceded for instaliation
Y% Withstands wind velocities of 60 mph
% * 75% of the overall weight in the base
: TAPERED
g i Y. B80°recovery angle
[} - 1 ] TH .
& SHOCK RESISTANCE %  All weather flexibility, remains resilient at extreme high or low
T: d 11 t i
??ptf??"dt"g h%"gt:e‘::p"aiﬁgg%gf opereeS POST ONLY WITHOUT BASE
egtly siraig always. Cancen- -
tration of weight near the base PORT-A-GUIDE POST Post can be bonded permanently to paving
enables Post to snap back painted (crude rubber} . . . . . $7.20 with Epoxy ...no bolts. no clamps.
. quickly. all yellow rubber (post), base black $8.20 painted (crude rubber) . . . . $3.95
© 34" WALL THICKNESS refiectorizing (6” top) . . . . $0.75 all yellow rubber . . . . . . . $4.95
i tiag adapter . . . . . . . $0.95 approximate welght . . . . . . 3lbs.
14" SQUARE flag, " staftf . ... 30.61 ep;?oz. kit . $3.75 (recommanded, 214
R/ ,J approximate welght & Ibs, 50oz. kit . %7.50 oz. per guide post)
l . B P Authorized
nterstate ubber B roducts Corp. Representative:

908 Avlla Street, Los Angeles 12, Callfernia s MAdIsen 6=-4501

Products Bullt to Weithstand rttuse
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Port-AQGuide Post

Interstate Rubber Products Corporation
908 Avila Street, Los Angeles, Calif.

(See Bigilite§opposite)

The cost of one of these devices is $7.95. This does not
;nclude a flag adapter and one flag, which cost an additional
1.50 ‘

These ‘units have been used in Districts 08 and 11 but appear
to require extensive modification for effective use. The _
three inch shaft does not have enough surface area to provide

‘adequate target value unless a more distinct and durable”
.color can be applied to the post. These units are very
‘unstable with the flag adapter and flag inserted into. the top

of the post, overturning quite easily. Without the flag,
however, the resistance to sliding and overturning is excel~-
lent. The post can be flexed but not without fastening the
base to the pavement surface, which can be accomplished using
an epoxy cement. If a unit that has not been attached to the
roadway is struck by a vehicle, the unit will overturn. One
of these units, without a flag, was struck by a test vehicle
traveling at a speed of 25 mph and was displaced approximately
25 feet and overturned. The experience of District 11
indicates that the base connection may not be adequate, as
some failures of this connection have occurred. Even though
a glass bead impregnated white paint was applied to the post,
it was found that additional reflectorization in the form

of reflectors and Scotchlite reflective tape is required.

The yellow paint on the post would require continuing mainte-
nance, as do traffic cones.

The over-all 28" height of the unit is marginal for edge
delineation, but would be adequate in lieu of traffic cones.
These units could not be stacked as cones can, thus making
handling somewhat awkward. :

These units present no possibility of vehicular damage when

hit by a vehicle. If displaced into the traveled way, how=

ever, they could cause an accident due to the evasive action
of a driver.
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BASE FILLED WITH SAND
(Total Base Weight Approximately 50 Pounds)

IN-SERVICE TEST SITE
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Safety Guide Portable Highway Warning Device

Marbon Chemical Division;Borg Warner Corﬁoraﬁion
Washington, West Virginia

Local Representative: Brenton Equipment Company
. ' 101 South Park -
San Francisco, California

{See Figure 9 opposite)

The 40" high Highway Warning Device would retail at $13.75
for the unit consisting of a base, base lide, and post with
adapter (see Exhibit I). The High Level Warning Device
would cost approximately $16.25 for the post, 1lid, and base
combination.

Five of these standards were set up adjacent to the traveled
way (30" from lane edge to base perimeter) in a construction
zone. in.which the traffic was traveling 50-55 mph (see

Figure 9). The 40" device, with a 36" extension, has a
marginal.stability. in this type of situation. During one
observation period, the extended device toppled after two
hours. There were five flags attached to it at the time it
toppled (see Exhibit J). During the second observation period,
this extended standard tipped twice but did not overturn.
During this second observation, three flags and then five were
attached teo the device. The 40" standard without extension
appeared extremely stable to both overturning and sliding.

The base, when filled with sand, weighs approximately 50 lbs.,
which appears toc be quite adequate for stabilizing the

regular 40" standard.

Three full scale impact tests were conducted on the 40"
devices with a 1963 Dodge at 40 mph speed to determine.the
severity of damage to the standard, damage to the impacting
vehicle, and the danger of loss of control of the vehicle
when colliding with the standard (see Exhibit K). Tests 1
and 2 were conducted with the vehicle wheel crossing the
base and Test 3 with no wheel contact with the base. 1In
Tests 2 and 3 the post sheared at the post-base connection,
necessitating replacement of the post only. This would cost
approximately $4.15 to replace. 1In Test 1, the threaded post
connection in the base failed. This would necessitate
replacement of the base at a cost of $10.75 unless the portion
of the post fitting remaining in the base could be removed.

. The post fitting itself costs approximately $1.00.  There was

no damage to the vehicle and no indication that loss of
control of the vehicle would occur. The post was thrown 100
feet from the base in Test 3, but the base did not appear to

- move more than one foot.
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These units provide good daytime visibility but would
require reflectorization for use at night. The stability
of the extended Highway Warning Device is marginal but the
stability of the standard 4O" device excellent, The base,
when filled with sand, provides adequate resistatice both
to overturning and to sliding for the AOY standard, The
use of flags prohibits the use of these standards as
delineators in very narrow shoulders. Where the shoulder
width permits the use of flags, these devices can be quite
effective as warning devices,

T EEL
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LANE, MEDIAN, AND SHOULDER DELINEATOR

SCOTCH LANE PAVEMENT STRIPING TAPE
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Scotch Lane Pavement Striping Tape

Minnesota ﬁining & Manufacturing Company :
6023 South Garfield Avenue, Los Angeles, Calif. 90022

(See Figure 10 opposite)

The price-of this tape when purchased in quantity is approxi-
mately $0.14 per foot in a four inch width. For additional
prices, . see Exhibit M. :

This product is presently being observed at three locations
in the Sacramento area. The tape is easy to apply and will
conform well to any irregularities in the pavement surface
(see Exhibit N - top). Although a mechanized applicator is
available, the tape cam be efficiently applied by hand and
then rolled with a vehicle. Adherence to P.C.C. or P.M.S.
is good. Tamping by foot has proven unsatisfactory. This
temporary lane marking is equal in reflectance to the stand-
ard beaded stripe and under normal conditions requires no
primer or mastic for attachmemt. The durability of this tape
has been good, but the observatiom period to date has been
short (five months).

Removal of this tape was accomplished with a wminimum of
effort, but it should be noted that this tape was removed
after being in service for a period of only two weeks.
After removal, there was no evidence of the locationm of its
attachment to the pavement ag is the case with painted lines
that require sand blasting for removal (see Exhibit 0).

In wet weather, this tape will be no more effective than
the standard painted stripe. The tape comes in various
widths and colors, thus enabling use as a lane marker,
median indicator, and edge delineator. It can be used om
horizontal curves with a minimum of trouble.

Although beth plain and reflectorized tape is available,
the reflectorized (glass bead impregnated) is the most
effective. Present results indicate that this tape will
be an extremely useful device for temporary lane delinea-
tion through construction zones.

www . fastio.com
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FIGURE 11'

APPLICATIONS
L

Stimsonite Reflectorized Pavement Markers are the ideal markers
for highway lane delineation. They can also be used for exit ramp
marking, centerline and edge line marking, and for channelizing

“and lane-use control. Other excellent applications are in outlining
airport taxiways, curb dividers, parking lot lanes, etc. Their
convenient shape permits flexibility in designing custom
pavement marking symbols.

Lane line marking T Exit ramp marking Center line and edge line marking

Channelizing and lane-use marking Parking lot marking Typical pavement marking symbol

AVAILABLE FOR MONODIRECTIONAL
AND BIDIRECTIONAL APPLICATIONS

7]
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Model 88a has reflective surfaces on both sides. Recom- Model 88b is a higher performance unit with a single reflec-
mended for applications where it is necessary or desirable tive surface. It is recommended for all monodirectional appli-
to observe the marker from opposite directions. cations.

SHO.Com
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' Stimsonite 88 Pawement Markers ..

 Stimsonite Signal Products _
Elastic Stop Nut Corporation of America
- Elizabeth, New Jersey

“(See Figure 11 opposite)

The cogt of these reflective units or pavement markers is
listed at $1.10 each. This does not include the cost of
the epoxy cement. ' ' '

These wedge units were developed and have been found satis-
factory for use as permanent lane delineators. The standard
permanent wedge is attached to the pavement surface using -
an epoxy cement. This method of attachment has'been found
to be satlsfactory, but the wedges are difficult to remove
ln temporary s:i.tuatn.onso

Because of the outstandlng reflectance of these wedges and
the various colors available (see Exhibit P), it was felt
that these wedges would be useful in construction zZone
delineation. An attempt was made to temporarily attach them
to a P.M.S. surface with one concrete nail through a hole
drilled in the unit. Although the units were easy to drill,
the "centermount" method of attachment to the roadway does
not appear to be.satisfactory (see Exhibit Q). The wedges
rotate about the mounting nail and the methyl-methacrylate
surface fractures, first cracking from the hole and then

- peeling off, thus completely destroying their effectiveness

as a delineator.

Attachment with two nails has been proposed. In-Service
tests of these wedges have proven that their durability,
under conditions as found around Sacramento, is good. These
wedges would be of great value in construction zones if an
effective semi-permanent method of mounting can be developed.
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EXHIBIT A

CHRISTMAS TREE BASE
GROUND MOUNTED BASE
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LUMINOUS LINES

Regular Line~~Clear vinyl tubing with white, pink,

Di-Color Line—Red, green and amber colored viny!

ETZON

EXGINN)

INDIVIDUAL EQUIPMENT PRICE LIST

GENERA;TORS
#104 for line lengths

biue and green colored lamps or to 265 feet
combinations. : '

tubing with colored lamps.

- CABLE

28 foot lengths (for

EXHIBIT C

$254.00

14050

50.00

Lengths, Regular Di-Color extensions up 1o 196
#14 - Feet Line Line feet, in multiples
1 lomp 26Va $ 50.00 $ 53.00 of 28 feet)
per foot 55 100.00 106.00
795 150.00 159.00
106 200.00 212.00 FLASHER
130Va 250.00 265.00 .
159 300.00 318.00 M-50 (electronic)
212 400.00 424,00
265 500.00 530.00
NOTE:
#24 26 $ 58.00 $ 61.00 N
- = 176.06 132,00 T? comgute theEr:.cst of the]com
amps 78 174.00 183.00 P ete LEX=-LIT System, select
per foot 104 23200 244.00 the length of Luminous Line and
130 290.00 305.00 lamp spacing wanted and add the
;83 32288 igggg price to that of the geherator,
: : which will be the cost of a com-
2.60 580.00 610.00 plete system. Accessories, such.
as Extensions and the Flasher,
#34 %.?Vz $]gggg 513388 are priced separately and added
3 lamps 76V4 198.00 207.00 to the total.
g, e e ‘
2 .00 45. A H 0.8, (8]
153 396.00 414.00 i;n‘i”;eska'{e F 3 ?.fthe-ﬂz ﬂ
204 528.00 552.00 P » Berkeley, Lalltornia an
subJect to change without notice.
#44 25 $ 74.00 $ 77.00
41 50 148.00 154.00
a;nps 75 22200 231.00°
per foot 100 296.00 308.00
125 370.00 385.00
150 444.00 462.00
200 592.00 £16.00
#74 23 $ 92.00 $ 95.00
71 .46 184.00 190.00
e 69 276.00 285.00
per toot 92. 368.00 380.00
115 460.00 - 475.00
138 552.00 570.00

ETZON DIVISION of

DYMO INDUSTRIES, INC., 80X 1030 BERKELEY 1, CALIFORNIA - PHONE 6547272 AREA GODE 415 - CABLE: DYMO

www . fastio.com
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WI?H I:'.TZOM WE ARE QFFERING AN E.NT!REI.Y NEW'
MEDIUM INTENSITY LIGHT SOURCE., Of-‘ ALL ‘THE
CBTIMULATING -YIRTUES POSSESSED BY- THE ETZON
SYSTEM THERE ARE. TWO IMPORTANT POINTS THAT

. APPEAR CONTRADICTORY ,u

‘s PERMENANCE AND DURABILITY
*’ FLEXIBILITY AND REUSABILITY.

EYZON AGCGMPLISHBS .'I'HESB TWQ EKTREMES By
T8 CIGHT THRDUGH MINIATURE. NON-
GBETERIORATING FLUORESCENT GlLASS CAPSULES

'EXCITED RY .HIGH FREQUENCY AND BY ENCASING

THESE IN A FLEXIBLE, WEATHERPROOF VINYL TUBE.

witH JUST THIS BRIEF INTRODUCETION TO THE ETZON .

BYSTEM, EXCITING AND MERETOFORE. IMPRACTICAL
LIGHTING EFFECTS ARE FOSSIBLE.

THROUGH THE USE OF THIS EXCLUSIVE NEW HIGH
FREQUENCY POWER SUPPLY WE ARE ABLE 7O OFFER
THE RUGGED, DURABLE AND FLEXIBLE ETZON SYs.
TEM. THIS SYSTEM IS A SIMPLE ‘PLUG IN' [NSTALLA-

TION AND (S ABSOLUTELY SAFE TO HANDLE WHEN
INQFERATION,

HERE ARE SOME OF THE OPERATING CONDITIONS

" UNDER WHicH THIS AMAZING NEW PRODUCT HAS

P EB-FORMED OUTSTANDINGLY!

/.‘ INS‘I“ALLAT[ONS WHERE MAINTENANCE ©OF THE

LAMPS 15 IMPOSSIBLE, -

& INSTALLATIONS WHERE THE LINE WILL BE suBl. .

JECTED TO VIBRATION AND SHOQCK.

R
'I'O DECONATIVF LlGMTING (:HEGK

EASE OF INSTALLATION

JOUTSTANDING FLLEXIBILITY ,

EASILY PORTABLE AND RE-USABLE N
COMPLETELY SAFE

A WATERPROOF LINE OF LIGHT

boefore hans So vqr-aﬂlo a2 product besoen nvailqbl....

‘. TEMFORARY APPLICAT!ONS IN COMPLEX DE!HBM}
X WFiERE THE M_A'I'ERIAL MAY LATER - 8E REUSEQ‘ .

IN NEW AND. DIFFERENT DESIGNS,
. INSTA!..I.ATIONS N WATER.

] INSTALLED AS MAINTENANCﬁ FREE I,IGH'I‘ SOURCES )

BEHIND  DIFFUSION" SURFAUES TO GIVE A PER-,
MANENT AND UNIFORM DISPERSION OF .LIGHT.

THESE AND 'MANY OTHER UNIGUE APPLICATIONS
ARE  POSSIBLE WITH THE NEW ETZON SYSTEM,
ON THE REYERSE OF THIS .PAGE:YOU WLl FIND
VALUABLE - TECHNICAL INFORMATION - ALLOWING
¥OU TO AGCURATELY DESIGN WITH ETZON.

T Lt e T B WA e o AL s
R e - T LR A
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EXHIBIT E
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'EXHIBIT F

RANGER MODEL

STANDARD MODEL

BALLAST REQUIRED TO STABILIZE PORTA BASE
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EXHIBIT G

. BROKEN POST

40 MPH IMPACT TEST - TEST VEHICLE STRADDLING BASE
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EXHIBIT H

S
n-,-q'tin?,:,‘

FRACTURED BASE

BROKEN POST

40 MPH IMPACT TEST - IMPACT VEHICLE WHEEL CROSSING BASE
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Instant advance warning for motorists, safe-
guarding highway maintenance, repair or con-
struction crews and utility crews.

Commands attention—highly visible in the
line of sight—traffic engineered- and highway
tested for maximum attenfion and safety.

Maximum stability—will not topple or “drift”.

Rust-proof, easy to clean. Requires no paint-
ing or other maintenance.

Inherently harmless—highly resilient for max-
imum safety to workmen, motorists, vehicles.
No metal or wood hazard.

Federal Highway approved colors.

Designed to accommodate standard flashers
and reflectors.

EXHIBIT 1

MATERIALS AND DESIGN

CENTER POSTS

Heavy-duty, 234" diameter post of CycorLac brand ABS poly-
mer, drilled to hold Safety Guide flags and reflectors (adapters
available to hold signs and lights). Never gets out of shape or
alignment. Will not rust or corrode, Integral color—Federal
Highway Yellow. Also available in 2 diameter Cycorac poly-
mer.

BASE ASSEMBLY

Base—Black, heavy-duty rubber, ribbed for extra strength.
Grooved sole prevents skidding. Can be easily filled with sand,.
gravel or similar materials to provide stability required.

Center socket—Molded Cycorac ABS with protected male
threads. Snap-locks into base. Cannot turn or loosen.
Lid—Federal Highway Yellow polyethylene. Snaps shut. Re-
leases upon impact to minimize collision damage,

SIGNS
14" Cycorac ABS polymer in Highway-approved integral col-

ors. Needs no painting, will not chip or peel. CycovrAc will not
corrode: retains shape, even after impact.

SWINGING SIGN FRAMES
114" schedule 40 extruded pipe of tough, rigid Cycorac
Brand ABS. Fittings are molded from same rugged material.

All Safety Guide Devices are in accord with ap-
plicable traffic safety rules and regulations.
Standard signs are furnished blank or will be
jmprinted to order at a slight extra charge.

SG00010 HIGHWAY CREW PROTECTION SYSTEM INCLUDES THESE 8 PORTABLE WARNING DEVICES-I

High-Level Highway
Warning Device

Highway Warning Device

L1

CYCOLAG AND SAFETY CUIDE ARE REGISTERED TRADEWARKS OF BORG-WARNER

Highway Warning Sign
Assembly (swinging)

FLAGS & STAFFS

SG 02080 18" x 18" Red Nylon Flag with 24" staff
SG 02090 187 x 18" Red Nylon Flag with 30" staff
SG 02100 24" x 24" Red Nylon Flag with 30" staff
SG 02110 24" x 24" Red Nylon Flag with 36" staff
SG 12018 18" x 18" Red Nylon Flag with welt

SG 12028 24" x 24" Red Nylon Flag with welt

$G 13018 24" Flag Staff, slotted & drilled

$G 13028 30" Flag Staff, slotted & drilled

SG 13038 36 Flag Staff, siotted & drilled

FLASHERS, REFLECTORS AND EQUIPMENT AVAILABLE ON REQUEST

ClihPDF - www .fastio.com
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EXHIBIT J

EXTENDED 40" DEVICE WITH FIVE FLAGS
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EXHIBIT K

SAFETY GUIDE IMPACT TESTS
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" EXHIBIT

SCOTCH LANE PAVEMENT STRIPING TAPE
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EXHIBIT M

CHANNELIZATION GORE MARKINGS HAZARD ZONE REMOVABLE AIRFIELD MARKINGS

Scotch-Lane

BRAND :
“‘SCOTCH-LANE” BRAND PAVEMENT STRIPING TAPE

No. 526 Reflective
No. 525 Plain

Price Schedule
April 15, 1965

PRODUCT DESCRIPTION

No. 526 is reflective and No. 525 non-reflective plain pressure sensitive tapes which are available in Highway
Yellow or White and are designed for semi-permanent [ane marking of asphalt or concrete road surfaces. MNo.
5264 tape is reflectorized to provide maximum nighttime visibility where detours, construction zones or closed
lanes present a hezard. The line is quickly applied and is readily removed whenever the line has served its
purpose. It eliminates unnecessary waiting for paint equipment, traffic coning, etc.

NET QUANTITY PRICES
No. 526 Reflective

*Rolls Broken 90"day 100
Size per unit 1-4 Units 5-14 Units 15 or. more Units | Units untits
per roll |per unit | per roll | per-unit | per roll | per unit || per roll || per rol! {per unit.

¥ "
4" %60 yds. 8 $30.64 |3245.12 | $28.60 | $228.80 [ $25.32 | $202.56 | $47.80 | $24.04 |$192.32
6" x60 yds. 8 $45.96 | $367.68 | $42.90 | $343.20 || $37.98 | $303.84 | $71.70 $36.Q6 $288.48

No. 525 Non-Reflective
4"x60 yds. 8 $17.12 [$136.96 | $15.96 | $127.68 || $14.16 | $113.28 | $26.68 | $13.44 |$107.52
6"'x60 yds. 8 $25.68 [$205.44 | $23.94 | $191.52 || $21.24 | $169.92 | $40.02 | $20.16 [$161.28

* One Unit equals 8 rolls. ** 180 yard fengths are available for machine applications.

““SCOTCH-LANE’' PRIMER IS APPLIED AT A RATE OF 450 LINEAL FEET 4'' WIDE PER GALLON OR
* APPROXIMATELY 3 GALLONS PRIMER PER UNIT (8 ROLLS).

> ASSORTING PRIVILEGE:

1. Full units of No. 526 may be combined with full units of No. 525 to make quantities.

2. Broken units, when combined on same order with full units, will be invoiced at the 1 to 4 unit price.
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EXHIBIT N

&hsphmﬁimymtow“ﬁcet&m@ eam‘eﬂnseveawamagbwementsu#me Wote chayp, dean edgeswith no pafut spatters,

SAMPLE OFFER | T P —

‘Reflective Products Division

6 yards Scotch-Lané e

BRAND . |

. Pavement Stl'-lplng' ) Tape . ﬁeﬁglfﬁzﬁfmne" Pavement Striping Tape is as good as

: you say it {s, I have to see it myself. Please send me 6 yards
I i‘\ R I |: I |: {NO CHARGE) so I can check it out.

See for yourself if “Scotch-Lane” Pavement NAME
Striping Tape is as good as we say it is. Take I POSITION
us.up on this FREE SAMPLE OFFER—and : I ORGANIZATION I
use “Scotch'Laﬁe” on your own streets. . : I ADDRESS ‘
Reflective Prudu::ts Division SN | omy______srarm e :
© ST. PAUL, MINNESOTA 55119 Lo — ——a !
, . . s ) MSCOTCH:LAXE™ IS A REGISTERED TRADEWARK O.F_J'l COMPANY
1. Test lane mrlq 2 Gore markmg 3. Construction detours. 4., Airport ramps, . L-SL2 (352)CP

T
L FNTEETN. N

/
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EXHIBIT O

REMOVED TAPE vs SANDBLASTED PAINT STRIPE

REMOVED TAPE
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EXHIBIT P

88a BIDIRECTIONAL

Material Methyl methacrylate bonded to an
epoxy-base filler

Size A% x A7 % S
Weight : Approx. 6 ozs.
Reflective Area @20°
5.1 square inches per side

Colors White, Red, Yellow and to order

INSTALLATION

Instaliation of Stimsonite Reflectorized Pavermnent Markers requires
no special tools—no special training. Each marker is factory filled
with an epoxy compound, ready to bond firmly to concrete or
asphaltic pavements by use of an epoxy adhesive. Application of
the adhesive is quick and easy—after which the marker is simply
pressed firmly to the pavement surface. In a relatively short time,

i
3

}

|
f
)

88b MONODIRECTIONAL

Material Methyl methacrylate bonded
to an epoxy-base filler

Size 47 x 4" % 3"
Weight Approx. 6 ozs.
Reflective Area @30°
3.4 square inches

Colors White, Red, Yellow and to order

ADHESIVE — A two-part epoxy
adhesive should be used, avail-
able from ESNA or acquired local-
ly. A suitable formula will be fur-
nished on request to facilitate
local purchase, :

the bond between the markerand the pavementis a permanentone.
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EXHIBIT Q

—
1{1]!
FE TS e

TWISTING OF MARKER

DISINTEGRATION OF MARKER SURFACE

FAILURE OF STIMSONITE PAVEMENT MARKER
WHEN SECURED BY A NAIL AS TEMPORARY ATTACHMENT
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