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generdly exigt, warning Sgnsin the immediate vicinity of the work areamay be placed at closer intervals
to meet the needs of individua survey crews.

Channelizing Devices

There arefive types of channdization devices available: cones, vertica panels, plagtic drums, and Typel
and Type Il barricades.

Vertica panesand cones are to be used only when a portable device is needed for |ane closure operation
that will last only one day or when the more durable Type | or Type Il barricades are not available.

Typel & |l barricades should be used whenever gppropriate. They are, however, difficult to carry and
stack.

Cones are orange in color and shal meet Department requirements. For the most part, cones are used to
channd traffic through and around awork area. Occasionaly, the need arisesfor the surveyor to close off
or separate traffic. Cones are used to accomplish this.

Fadtic drums should be used only when other types of devices are not available. Drums are not practical
on adally basis because of their sze. Generdly, they should be used only during heavy congtruction and
mai ntenance operations.

If it is necessary to place an instrument or other tripod within the traveled way or within 15 feet of the
traveled way, the tripod will be protected by cones according to field conditions. For horizontal control
surveys between active traffic lanes or within shared left turn lanes, cones shall be used to protect tripods
at 50 feet intervasfor at least 200 feet towards the flow of traffic.

For Elevation Surveys between active traffic lanes or within shared |eft turn lanes, cones may be used at
the discretion of the party chief to protect prism holder and flagger(s) at up to 50 feet intervals dong the
break line throughout the work zone.

These cone placements for surveying between active traffic lanes or shared |eft turn lanes gpply to main
roadway traffic control work zones. When the survey work zone includes intersections, cones shdl be
adjusted by the party chief to fit roadway and traffic conditions.

Advance Warning Arrow Panel

Advance Warning Arrow Pandls are intended to supplement other traffic control devices when closing a
lane on amultilane, divided or undivided, highway. For stationary lane closures, the arrow panel should
be placed on the shoulder at the beginning of the taper or where there are narrow shouldersin the closed
lane. The pand shdl be located behind any channdlizing devices used to trandtion traffic from the closed
lane. Advance Warning Arrow Pand placement and specifications shal conform to the Roadway and
Traffic Design Standards, Series 600.
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Variable Message Signs (VM S)

Variable Message Signsmay be used by surveyorsto advisethetraveling public of survey work being done
on the highway. The information on these signs should make the driver more aware of surveyors on the
highway and increasethe surveyors safety. They are used to supplement the standard Signing in the survey
work zone.

Flagging Operations

When operations are such that signs, signds, and barricades do not provide adequate protection on or
adjacent to ahighway or street, flaggers or other appropriate traffic control shall be provided.

Flaggers shdl be located far enough ahead of the work space so that gpproaching traffic has sufficient
distance to stop before entering the work space.

Stop/Slow Paddles are the primary hand-sgnding device. Flag useislimited to Immediate Emergencies,
Intersections, and when working on centerline or shared | eft turn laneswhere two (2) flagmen arerequired
and there is opposing traffic in the adjacent traffic lanes.

Where flagmen are used, aFLAGMAN symboal or Legend sign shall replace the WORKERS symbol or
Legend sign.

The party chief may at his discretion use a saffed state police car. A staffed state police car with flashing
lights a& the beginning of the work zone isthe most effective way to reduce speed in thework zone and get
the attention of drivers.

Here are nine common surveying procedures and the recommended safety precautions that should be
utilized for each. Theseareminimumsand shall be expanded if traffic volume and/or work zone conditions
require.

1 Finding old basdines on pavement and then offsetting them: This involves the process of
digging up pavement to find an old basdline and offsetting that line from the pavement to
the sde of theroad. This safety procedure is designed to get surveyors off theroadsand
away from traffic.

We know from prior experience that the first action we need to perform isthe positioning
of warning signs. For this procedure, you are required to use three types of sgns,
SURVEYORS AHEAD, STAY IN YOUR LANE, and FLAGGERS AHEAD sgns.

The SURVEY ORS AHEAD sign should be positioned approximately 1500 feet from the
work area and the FLAGGERS AHEAD sign should be placed approximately 500 feet
from the work area.on both sides of the road, depending upon the posted speed limit and
the location of the survey basdline. When survey crew members are working between
activetraffic lanes, aSTAY IN YOUR LANE sign shdl be added as the second most
immediate sign from the work area. (See dso Roadway and Traffic Design Standards
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(current edition) Index 600, where gppropriate.) Once these signs are in place you can
put cones around one of the old P.O.T.s.

The next step involvestheactud digging up of pavement tofind theold P.O.T. Theperson
doing thedigging shall be protected from traffic by flaggersashewill not be abletowatch
the trafficasheisdigging. Heshal wear eye protection to guard againg flying debrisfrom
the pavement as he is digging.

After dl control pointsarefound, they arethen tied to the Project Network Control points.
The total station is set up on one of the PNC points and a backsight is taken to another
PNC point. The safety procedure to tie in the old basdline control point between active
traffic lanes with traffic flow in oppodte directions (including within shared turn lanes)
requiresthe use of conesto protect the backsight tripod and additiona cones placed at up
to 50 feet intervals for at least 200 feet towards the flow of traffic in both directions.
(Please see Horizontal Control Diagrams 1 & 2)

On multilane divided or undivided highways where the old basdine control point fals
between active traffic lanes with traffic flow in the same direction, the use of cones placed
at up to 50 feet intervas dong the lane line for a least 200 feet towards the flow of traffic
isrequired. (Please see horizontal control diagram 3)

Flaggers are required when the tripod is being set up. The old basdine control point is
then tied into the horizontal control point.

Onceadl of the old baseline control pointshave beentied into the Project Network Control
and dl of the exiging Right of Way information has been found and tied in, the position of
the old hitoricd basdine is then caculated back in the office. Then the new reference
basdine control points are set preferably greater than 15 feet off the traveled way,
opposite the old control points. The reference basdine is then run, which keegpsthe crew
out of traffic as much as possible.

Cone placement shdl follow the Roadway and Traffic Design Standards, 600 Series. If
any control point is placed within 15 feet of the edge of the traveled way, then the
ingtrument and/or backsight requires cones for protection.

2. Tying in a section corner on a two-lane, two-way highway, between active traffic lanes
with GPS receiver on a tripod, requires the use of cones to protect the GPS equipment
and workers. The cones are placed at the GPS equipment and additional cones placed
at up to 50 feet intervals dong the lane line for at least 200 feet towards the flow of traffic
in both directions.

3. BenchRuns: Thisprocedureinvolvesthe protection of surveyorsfromtrafficwhilethey are
doing bench runs. For maximum safety, bench runs should be run off the road whenever
posshle. Thiswill move the surveyor away from traffic.
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4, Finding utilitieson adesign survey: It is sometimes difficult to locate utilities on aparticular
project. It is necessary to contact aperson from the utility company to comeand help you
find the utility line crossings. The person from the utility company and the crew chief will
walk the job and spray paint on the road where the utility lines are crossng under the
pavement.

The safety precautionsthat shdl betaken areto have aflagger keeping pace between them
and oncoming traffic to warn motorigts of their presence on the road. All personnd will
wear proper safety gear. Cone placement isoptional and |eft to the discretion of the party
chief.

After the utility lines are marked, the crew will then set up on the harizontal PNC points
and tiein the marksto obtain the xyz coordinates. If the utility company hasto dig to find
the lines, then barricades or cones shall be used to channd traffic around the work area
(See Roadway and Traffic Design Standards Series Index 600)

5. Obtaining elevations for a DTM between active traffic lanes on a two-lane, two-way
highway and dso in a shared turn lane requiresthat the prism holder shal be protected by
two flaggers where traffic flow is in opposte directions. On multilane, divided or
undivided, one flagger is required.

Cones may be used at the discretion of the party chief to protect prism holder and
flagger(s) working between active traffic lanes or in a shared turn lane. Cones, if used,
may be placed at up to 15 foot intervals dong the break line throughout the work zone.
(Please see Elevation Survey Diagrams 4 thru 7). These cones will help keep the traffic
from crossing lanes when the workers are between active traffic lanes, when the treffic is
heavy and moving fast. The workers working between multilane divided highways or
undivided highways are especialy vulnerable to cars crossing lanes, and the cones serve
as an additiona warning device.

When obtaining e evations between activetraffic lanes on amultilane divided highway with
three lanes in each direction and traffic is extremey heavy, the party chief may decide to
close the center lane to traffic, which will alow him to obtain eevations on the bregk lines
at thelanelinessafely. Heshdl firgt check with the Adminigtrator of Surveying & Mapping
or Location Surveyor to seeif this procedure iswarranted. He shal coordinate thiswith
dl persons involved in the placement of MOT devices and he shdl follow the correct
Roadway and Traffic Design Standard Series 600 index. Multiple crews should be used
when obtaining éevations on the bregk linesif the center laneisclosed. Thiswill dlow the
lane to be opened up sooner so the traffic can flow through the lane again.

Obtaining devations for a DTM on edge of pavement and curb and gutter dong the
medians and sides of the highway, the surveyor holding the prism pole shall be protected
by aflagger. This procedurewill reducethesurveyorsrisk by alowing him to concentrate
on his duties, making sure the level bubbleis centered correctly while obtaining the survey
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data. This procedure shdl be used dong the main project corridor and magjor Sde streets
coming into the project. The use of this procedure on minor side streetswill be left up to
the discretion of the party chief.

6. Obtaining Elevationsfor aDTM on High Speed Highways.

The dangersto surveyors and consultants while working on high-speed highways are well
documented. In Florida done severd fatdities involving consultant personnd have
occurred which can bedirectly attributed to high-speed traffic. One particularly hazardous
procedure is the process of obtaining eevationsfor aDTM on high-speed highways from
the edge of the pavement to the right-of-way line. Although thereis no sureway to make
this procedure 100% safe, there are precautions that can reduce the dangers.

On high-speed highwayswe are specificaly concerned with increasing our crew’ svisihility
to motorists. We shall let the motorists know well in advance of our position on the
highway. Warning signs should be used to gradudly dow traffic through the work area.
Thiswill hep prevent quick traffic dow downs which have the potentid to create traffic
jamsand collisons.

The firgt placement of signs should be 1 mile from the beginning of the designated work
areaon both sdes of the road and/or inthemedian. Subsequent signsleading to the work
area should be placed at approximately half mile and 1500 foot distances from the
beginning of the work area, depending upon the posted speed limit and the width of
pavement. The remaining WORKERS AHEAD sgns shdl be positioned on both the
median and the work side of the road 500 feet from the beginning of your work area.
After positioning the Sgns, the next step consists of placing cones down the entire length
of thework area as an additiona precaution for safety and protection. Recommended
coneinterva is50 feet. The cones should be placed gpproximately one foot indde the
shoulder. High vishility safety vests shdl be worn during the entire procedure.

Obtaining eevations from the medians is particularly hazardous to survey crews because
it increasestheir exposure to high-speed traffic two-fold. Y ou now haveto plan for traffic
coming at you from oppositedirections. Basicdly, thesafety precautionsemployed for this
procedure are the same as the ones just described. Warning signs are placed a exactly
the same distances, but this time you shall compensate for traffic coming from opposite
directions on the highway. Thisisachieved by placing the same number of sgnsdown on
the opposite Sde of the highway. Cones are again placed aong the work areg, but this
time on both sdes of the median. Again the cones are used in this instance as an added
safety precaution. They are not required.

For additiond protection, a lookout should be stationed to warn the crew of changing
traffic conditions or errant vehicles straying into the work area at high speeds or dow
speeds. Itisvery important to check with the Project Manager to determine if median
elevations are absolutely required.
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7.

Recovering P.O.T.sfrom an old basdline and then placing anew basdineinitsold postion:
If the old baseline was not offset to the sides of the road (the preferred practice), it is
necessary to put it down the center of the road. To protect the surveyors while they are
putting the baseline down, cones shall be placed around the Instrument Operator, and for
added protection, it is suggested that you put additional cones down a 50 foot intervals
on both sides of the centerline. This provides protection to the Instrument Operator as
wdl as the rest of the crew while they are working in the centerline area. For added
protection, the chain person and the Instrument Operator should be flanked by flaggers
who are responsiblefor directing traffic away from the surveyorsin the centerlineareaand
warning them of any vehides intruding into thework area. They aso dert motorigtsof the
presence of surveyorsinthe area. This procedure aso cdls for tapering of cones a the
end of thework area aswell as the beginning.

AUXILIARY LANE and LANE CLOSURES shdl conform to the Roadwaysand Traffic
Desgn Standard 600 Series and shdl be done when the auxiliary lane or traffic lane itself
is occupied for the time periods indicated.

Occasondly during the course of a design survey the need arises to channd high speed
traffic around a designated work area. Before your crew can begin the actual process of
closing off the lane, the party chief shdl obtain the correct index from the Roadway and
Traffic Design Standards (Index Series 600). Next the crew shall determine the exact
length of the cone taper prior to reaching the work area. To make this cadculation he or
ghe hasto use an equation called the “ Taper Length Formula’'.

For example, using the 1996 Roadway and Traffic Design Standards 600 Seriesfor aroad
with 12 feet lanes and a 55 MPH speed limit. Theformulais 55 (speed) x 12 (lane width)
= 660 (length of taper in feet). For speeds of 40 MPH or less, the formulais WS/60.
The warning signs are next placed and shdl conform to the correct index, the Manua on
Uniform Traffic Control Devices (MUTCD) and other Safety Standards which may be
adopted by the Department. |f deemed necessary, an Advance Warning Arrow Panel is
next placed on the shoulder at the beginning of the taper.

The cones are next placed in their correct postion. The distances between the conesin
the taper should be 25 feet. Where they are needed to close off or separate traffic, the
cones along side the work area should be 25 feet apart for the first 250 feet and then 50
feet gpart for the remainder. After observing traffic for awhile, if the traffic seemsto be
having trouble merging, the taper length should be increased. The taper length shall never
be shortened, however. Incaseslikethisit isadvisableto contact the Maintenance Office
inthe areafor support and ass stance with the maintenance of traffic. Thisisespecidly true
on heavy treffic facilities, i.e,, Interstate and Primary, multilane facilities.

Working in Intersections: This procedure dedl's with the protection of you and your crew
while working in main intersections.



