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FDOT 2016 DESIGN S TANDARDS

NOTICE

The Design Standards are intended to support the various engineering processes for construction and maintenance operations on
the State Highway System. They are established to ensure the application of uniform standards in the preparation of contract
plans for construction of roadways and structures. These Standards may be used for maintenance operations or adopted by
other authorities for use on projects under their jurisdiction.

It is the responsibility of the Engineer of Record using these Standards to determine the fithess for a particular use
of each standard in the design of a project. The inappropriate use of and adherence to these standards does not exempt the
engineer from the professional responsibility of developing an appropriate design.

PATENTED DEVICES, MATERIALS AND PROCESSES

The use of any design, method, process, material or device either expressed or implied by these standards that are covered by
patent, copyright, or proprietary privilege is the sole responsibility of the user. Any infringement on the rights of the inventor,
patentee, assignee or licensee shall be the sole responsibility of the user. For additional information refer to Subsection 7-3
of the FDOT Standard Specifications for Road and Bridge Construction.

DISTRIBUTION OF EXEMPT PUBLIC DOCUMENTS:

It is the policy of the Department to protect the State Highway System's infrastructure by defining the responsibilities for
disclosure and use of sensitive documents showing the structural elements used in the design and construction of Department
structures. Section 179.071(3/b), Florida Statute (F.5.) provides that these sensitive documents are exempt from Chapter 119,
F.5., Florida's public records law. In accordance with Section 119.071(3)(b), F.5., the Department has adopted Procedure
050-020-026, Distribution of Exempt Public Documents Concerning Department Structures and Security System Plans, to define the
method and responsibilities for disclosure and use of these sensitive documents.

Structure is defined in Section 334.03(27), F.S., as “a bridge, viaduct, tunnel, causeway, approach, ferry slip, culvert, toll plaza,
gate, or other similar facility used in connection with a transportation facility” which would include related pipes and pipe
systems. However, for the purpose of the public records law and Procedure 050-020-026, the Department has determined that
the term "structure” includes "bridges with an opening of more than 20 feet between undercopings of abutments or spring lines
of arches or extreme ends of openings for multiple boxes, and those other bridges subject to safety inspection under Section
F35.074, £.5" A roadway is not otherwise a structure for the purposes of Procedure 050-020-026.

Therefore, plans, blueprints, schematic drawings, and diagrams of structures owned by the Department are exempt from the
public records provisions of Chapter 119, F.5. This exemption includes draft, preliminary, and final formats as described in
Procedure 050-020-026 and includes paper, electronic, and other formats. The Department has provided for the limited release
of such documents in Procedure 050-020-026,

Entities or persons outside the Department requesting or receiving copies of any portion of plans or other documents
considered Exempt Documents under Procedure 050-020-026 must complete and submit a request form (Form No. 050-020-26).
The form also advises the requestor that the entity or person receiving the documents shall maintain their exempt status. This
procedure applies to all Department internal or contracted staff who have access to such Exempt Documents in their
Department work, Refer to Procedure 050-020-026 for additional requirements.

The official version of the Design Standards is the PDF version and can be found at:
http://www.dot.state.fl.us/rddesign/DesignStandards/Standards.shtm
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CERTIFICATION STATEMENT

I hereby certify that these Design Standards were compiled under my responsible charge from designs prepared, examined,
adopted, and implemented by the Florida Department of Transportation in accordance with established procedures, and as
approved by the Federal Highway Administration.
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Offset zone:
a. Behind an existing barrier,

Work Area

S

b. More than 2' behind the curb,
c. 15" or more from the edge of travel way.

GENERAL NOTES

1. If the work operation (excluding establishing and terminating the work area)
requires that two or more work vehicles cross the offset zone in any one hour,
traffic control will be in conformance with Index No. 602.

2. No special signing is required.

3. When a side road intersects the highway within the work area, additional TTC
devices shall be placed in accordance with other applicable TCZ Indexes.

SYMBOLS
4. When construction activities encroach on a sidewalk refer to [ndex No. 660. CONDITIONS
U] Work Area WHERE ANY VEHICLE, EQUIPMENT,
5. For general TCZ requirements and additional information, refer to Index No. 600. WORKERS AND THEIR ACTIVITIES
—> Lane Identification + Direction of Traffic ARE BEHIND AN EXISTING BARRIER,
MORE THAN 2' BEHIND THE CURB,
OR 15' OR MORE FROM THE EDGE
OF TRAVEL WAY.

LAST  |Z| DESCRIPTION: 2016 INDEX SHEET
SHAEIH 18 FDOT\ TWO-LANE, TWO-WAY, WORK OUTSIDE SHOULDER . N,
07/01/05 |& —=— " DESIGN STANDARDS ! ! 601 Tof]

o
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END

ROAD WORK

<
| ——-3
D] D] D] g ® B E B E E HE E BB
m ® " o
I . g =
' ; = 1 Work Area Ni=
A B Taper Length = L
. See Table Il o END
| Table 11
? ROAD WORK
Taper Length - Shoulder
Device Spacing-Taper Device Spacing-Tangent 500'
See Table | See Table | KL (ft)
Speed
SPEEDING FINES Notes
DOUBLED (mph) g 0 12
WHEN WORKERS Shidr. | Shidr. | Shidr.
PRESENT
25 28 35 42
Table I 30 40 50 | 60 |, _ws?
Device Spacing 35 55 68 82
Max. Distance Between Devices (ft.) 40 72 90 107
Speed | Cones or | o N0 Do
50 133 167 200
DISTANCE BETWEEN SIGNS (mph) | Tubular Markers |~ panels or Drums 4
Spacing (ft.) Taper | Tangent Taper Tangent i 147 183 220 ——
Speed =
# A B 25 25 50 25 50 4 160 | #d9 | »%0
40 mph or less 200 | 200 30 to 45 25 50 30 50 65 173 217 260
45 mph 350 | 350 70 187 233 280
50 to 70
50 mph or greater 500 500 4 25 0 20 168
8 minimum shoulder width

'*Mfdway between signs.

SYMBOLS
7]  Work Area

] Channelizing Device (See Index No. 600)

[P Work Zone Sign

—> Lane Identification + Direction of Traffic

1. When four or more work vehicles enter the through traffic lanes in a ene hour
period or less (excluding establishing and terminating the work area), the advanced
FLAGGER sign shall be substituted for the WORKERS sign. For location of flaggers
and FLAGGER signs, see Index No. 603.

GENERAL NOTES

2. SHOULDER WORK sign may be used as an alternate to the WORKER symbol sign only
on the side where the shoulder work is being performed.

3. When a side road intersects the highway within the TTC zone, additional TTC

devices shall be placed in accordance with other applicable TCZ Indexes.

4. For general TCZ requirements and additional information, refer to Index No. 600.

DURATION NOTES

1. Signs and channelizing devices may be omitted if all of the
following conditions are met:
a. Work operations are 60 minutes or less.
b. Vehicles in the work area have high-intensity, rotating,
flashing, oscillating, or strobe lights operating.

L = Length of shoulder taper in feet

W = Width of total shoulder in feet

{combined paved and unpaved width)

S = Posted speed limit (mph)

CONDITIONS

WHERE ANY VEHICLE, EQUIPMENT,

WORKERS OR THEIR ACTIVITIES
ENCROACH THE AREA CLOSER
THAN 15' BUT NOT CLOSER THAN

2' TO THE EDGE OF TRAVEL WAY.

LAST
REVISION

07/01/15

REVISION

DESCRIPTION:

FDOT\)

2016

DESIGN STANDARDS

TWO-LANE, TWO-WAY, WORK ON SHOULDER e

INDEX

602

SHEET
NO

lof1
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SYMBOLS:
Work Area

Channelizing Device (See Index No. 600)
Work Zone Sign
Flagger

Automated Flagger Assistance Devices
(AFAD), With Gate

J &=

Lane Identification + Direction of Traffic

— Buffer Space
/ See Table 1
/i 250

BE

GENERAL NOTES:

1. Special Conditions may be required in accordance with these notes and
the following sheets.

2. If the Work Area encroaches on the Centerline, use the Layout for
Temporary Lane Shift to Shoulder on Sheet 2 only if the Existing Paved
Shoulder width is sufficient to provide for an 11' lane between the
Work Area and the Edge of Existing Paved Shoulder. Reduce the posted
speed when appropriate.

3. Temporary Raised Rumble Strips:
a. Use when both of the following conditions are met concurrently:
i. Existing Posted Speed is 50 mph or greater;
ii. Work duration is greater than 60 minutes.
b. Use a consistent Strip color throughout the work zone.
c. Place each Rumble Strip Set transversely across the lane at
locations shown.
d. Use Option 1 or Option 2 as shown on Sheet 2. Use only one option
throughout work zone.

4. Additional one-way control may be provided by the following means:
a. Flag-carrying vehicle;
b. Official vehicle;
c. Pilot vehicles;
d. Traffic signals.

When flaggers are the sole means of one-way control, the flaggers
must be in sight of each other or in direct communication at all times.

5. When a side road intersects the highway within the TTC zone, place
additional TTC devices in accordance with other applicable TCZ Indexes.

6. The two channelizing devices directly in front of the work area may be
omitted provided vehicles in the work area have high-intensity rotating,
flashing, oscillating, or streobe lights eperating.

Tangent Device Spacing

I
Taper Length Taper Lengthj See Table 1

50' to 1000 50" to 1000

GENERAL LAYOUT

7. When Buffer Space cannot be attained due to geometric constraints, use
the greatest attainable length, not less than 200 ft.

8. Railroad Crossings:

a. If an active railroad crossing is located closer to the Work Area
than the queue length plus 300 feet, extend the Buffer Space as
shown on Sheet 2.

b. If the queuing of vehicles across an active railroad crossing
cannot be avoided, provide a uniformed traffic control officer or
flagger at the highway-rail grade crossing to prevenl vehicles
from stopping within the highway-rail grade crossing, even if
automatic train warning devices are in place.

9. ROAD WORK AHEAD and the BE PREPARED TO STOP signs may be
omitted if all of the following conditions are met:

a. Work operations are 60 minutes or less.

b. Speed limit is 45 mph or less.

¢. There are no sight obstructions to vehicles approaching the work
area for a distance equal to the Buffer Space shown in Table 1.

d. Vehicles in the work area have high-intensity, rotating, flashing,
oscillating, or strobe lights operating.

e. Volume and complexity of the roadway has been considered.

f. If a railread crossing is present, vehicles will not queue across
rail tracks.

g. AFADs are not in use.

10. See Index 600 for general TCZ requirements and additional
information.

11. Automated Flagger Assistance Devices (AFADs) may be used in
accordance with the Notes on Sheet 3.

- - - T T T T T T e T et R TR R e e e e e e e e T
a 22535333323 | —
Cl- a Work Area B

% May be omitted if ROAD WORK AHEAD sign is installed upstream within the project limits.

TABLE 1
DEVICE SPACING
Maximum Spacing Maximum Spacing of bistance
posted of Cones or Type I or Type I Between Buffer
Speed Tubular Markers Barricades/Panels/Drums Signs Space
on a On a On a on a
Taper Tangent Taper Tangent A B C D
25 20 50 20' 50 2000 | 200" | 200" | 100 155'
30 20 50 20" 50 200 | 200" | 200 | 100/ 200
35 20 50 20 50 2000 | 200 | 200 | 100 250
40 20 50 20 50 200' | 200" | 200' | 100" 305"
45 20' 50 20 50 350' | 350" | 350" | 175 360"
50 20 50 20 100 500" | 500" | 500" | 250" 425
55 20 50 20" 100 2640'| 1500 | 1000'| 500 495
60 20 50 20 100 2640'| 1500|1000 | 500 570
65 20 50 20' 100 2640'| 1500'| 1000"| 500 645
70 20" 50 20' 100’ 2640'| 1500'| 1000"| 500' 730'
CONDITIONS

WHERE ANY VEHICLE, EQUIPMENT,
WORKERS OR THEIR ACTIVITIES
ENCROACH THE AREA BETWEEN

THE CENTERLINE AND A LINE 2
OUTSIDE THE EDGE OF TRAVEL WAY.

REVISION
07/01/15

REVISION

2016

Eg,gﬁ DESIGN STANDARDS

TWO-LANE, TWO-WAY,

WORK WITHIN THE TRAVEL WAY

INDEX
NO

603

SHEET
NO

Iof3
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Cont. Layout ‘ I
(To Work Area
Temporary Raised Rumble Strip Set G5 ey
(See General Note No. 2) | ED EU ':D
<= L
_—————,—,—,—,——e e ———— — — — g — -
=

PREPARED
T0 STOP

[ cont. Layout

(To Work Area)

Temporary Raised Rumble Strip Set
(See General Note No. 2) —

% May be omitted if ROAD WORK AHEAD sign is instalied upstream within the project limits.

LAYOUT FOR TEMPORARY RAISED RUMBLE STRIPS

WHEN REQUIRED WITH ADDITIONAL S5IGNS

OPTION 1 - REMOVABLE POLYMER STRIPING TAPE

RUMBLE STRIP SET

OPTION 2 - MOLDED ENGINEERED POLYMER
RUMBLE STRIP SET

TEMPORARY RAISED RUMBLE STRIPS

Cont. Layout

NNRNEREAEN

i T T Y™

[ a

[ = Work Area ™
15 Cir. (Typ., Each Side)

DO NOT
| sTOP

ON 250" C
TRACKS Cont. Layout

=} e |

R/R ey L /L
e — e R R R R WSRO RN T T T =
[ ——b-2 -‘

" Extended Buffer Space \

1

Tangent

Device Spacing

Taper Length J

50" to 100

|
Taper Lengthj Jee fale 1

50

to 100

LAYOUT FOR RAILROAD CROSSING

BUFFER SPACE EXTENSION

Edge of
Existing
Travel Lane
(Typ.)

Edge of 2
Existing 3 =
Paved Buffer Space == Buffer Space 375 C
Shoulder (See Table 1) 2= (See Table 1) Cont. Layout
- (Typ.) _\ sl=
s o
L RINR /7177 KR d = L
_—— e =4 — — — — —_—— — — ——
— B :
[l - %rk Area ;
i
[
C Tangent Device Spacing

Cont. Layout

=

Taper Length
75 to 100

Taper Length ‘/
75 to 100

See Table 1

LAYOUT FOR TEMPORARY LANE SHIFT TO SHOULDER
WHEN WORK AREA ENCROACHES ON THE CENTERLINE

SPECIAL CONDITIONS

07/01/15

REVISION

DESCRIPTION:

FDOT\)

2016

DESIGN STANDARDS

TWO-LANE, TWO-WAY,
WORK WITHIN THE TRAVEL WAY

INDEX SHEET
NO. NO.
603 20 3
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WAIT || GO WAIT || GO
Space Channelizing — Buffer Space ON ON ON ON
Devices at 25' Intervals See Table 1 STOP | | SLOW| | STOP | |SLOW
100" 50 250 c
Cont. Layout
1
AUTOMATED FLAGGER ASSISTANCE DEVICES NOTES: B <=
1. Hluminate the flagging station when the AFAD is used at nighttime. ! L] Work Arca —>
2. When the AFAD is not in use, remove or cover signs and move AFAD device outside ]
the clear zone or shield it with a barrier or crash cushion. } .
C Tangent Device Spacing
3. Only qualified flaggers who have been trained in the operation of the AFAD may Cont. Layout \—Taper Length Taper Lengthj oee lanle 1
operate the AFAD. When in use, each AFAD must be in view of and attended at all 50 to 100 50" to 100
times by the flagger operating the device. Use two flaggers and one of the following u u
methods in the deployment of AFAD's:
Method 1:Place an AFAD al each end of the temporary traffic control zone. @ OR @
Method 2:Place an AFAD at one end of the temporary traffic
control zone and a flagger at the cpposite end. WAIT ) WAIT [
ON ON ON ON
4. A single flagger may simultaneously operate two AFAD's (Method 1) or may operate a STOP | | SLOW STOP | | SLOW
single AFAD on one end of the temporary traffic control zone while being the flagger
at the opposite end of the temporary traffic control zone (Method 2) if all four of
the following conditions are present: LAYOUT FOR STOP/SLOW AFAD
a. The flagger has an unobstructed view of the AFAD(S); METHOD 1 - 2 AFAD's
b. The flagger has an unobstructed view of approaching traffic in both directions;
¢. For Method 1, the AFAD's are less than 800 ft apart. For Method 2, the AFAD
and the flagger are less than 800 ft apart.
d. Two trained flaggers are available on-site to provide normal flagging
j Ifunction.
operations should an AFAD malfunction Space Channelizing F Buffer Space
Devices at 25' Intervals See Table 1
100" 50 / 250 ; C
Cont. Layout
?
EI F—]
Y — — —aand— —p—p—aw —_———— - — =
?.: | Work Area | m -
20 Min./50° Max k "
G ] e Tangent Device Spacing
/ See Table 1
EEAG: Bayoit 4 —Taper Length Taper Lengtﬁjr ‘ ee favle
/ \ 50' to 100" 50 to 100
sToP |-/
HERE OCN .
RED O
N Red/Yellow AFAD
LAYOUT FOR RED/YELLOW AFAD
METHOD 2 - 1 AFAD & FLAGGER
AUTOMATED FLAGGER ASSISTANCE DEVICES (AFADs)
LAST =| DESCRIPTION: INDEX SHEET
REVISION g FDDﬁ 2016 TWO’LANE, TWO‘WAY, NO. NO.
07/01/15 |3 =" DESIGN STANDARDS WORK WITHIN THE TRAVEL WAY 603 3o0f 3
o
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END

&{/_ ROAD WORK &/_ k0. Wi
HOADEN[;\IORK = @ ﬁ KEEP = \”/ ﬁ E
Rl-G:T [\ HIGHT_\
KEEP n @ “ END KEEP @
w—p | Existing —, - oo B {ROAD WORK | | = g &
RIGHT | !
: Y, L I = ) _ 9
o w;r‘k Area —\ F - - \1 V}f:rk Area —\ F P
| rl L
rh—.—|=. . .Ll/!// /;/ " g q] T u -[.I/:/// /y . =

R w00 | s0) 4 o 2 s | w0 | s0) 4
Xistrn
| - [ g , | | END
Q END m ROAD WORK
ROAD WORK
ﬂ ﬁ = - ﬂ ﬁ [ I
END / END JfF
ROAD WORK ROAD WORK
UNSIGNALIZED SIGNALIZED
GENERAL NOTES DURATION NOTES
SYMBOLS ‘ ' DISTANCE BETWEEN SIGNS
1. The FLAGGER legend sign may be substituted for the symbol sign. 1. ROAD WORK AHEAD AND END ROAD WORK sign may be omitted " " Spacing (ft.)
% Work Area if all of the following conditions are met: pee A B
2. When vehicles in a parking zone block the line of sight to TCZ signs, the signs a. Work operations are 60 minutes or less. 40 mph or less 200 200
- Channelizing Device (See Index No. 600) shall be post mounted and located in accordance with Index No. 17302. b. Speed is 45 mph or less. 45 mph 350 350
¢. No sight obstructions to vehicles approaching the work
3. If the work space extends across a crosswalk, the crosswalk should be closed area for a distance equal to A plus B.
(b Wark zone- s using the information in index No. 660. d. Vehicles in the work area have high-intensity, rotating,
. flashing, oscillating, or strobe lights operating.
D—l Flagger 4. Flaggers shall be located where they can control more than one direction of e. Volume and complexity of the roadway has been considered
traffic. . .
[o— Stop Bar Flaggers shall be in sight of each other or in direct communication at all times CONDITIONS
Conmsey Lane ldentification + Direction of Traffic 5. Maximum spacing between channelizing devices shall be not greater than 20'. WHERE ANY VEHICLE, EQUIPMENT
; ; s s s 5 WORKERS OR THEIR ACTIVITIES
6. Temporary signal phasing modifications are to be approved by the District ENCROACH ON THE PAVEMENT
Traffic Operations Engineer prior to the beginning of work. REQUIRING THE CLOSURE OF A
/. For general TCZ requirements and additional information, refer to Index No. 600. fg:;;om ?4’:\! ?xiEigE’ggszNTRAFHC
8. For unsignalized intersections, use Temporary Raised Rumble Strips in
accordance with Index 603. Placement of Rumble Strips and additional signs
should begin at FLAGGER sign location.
LAST | DESCRIPTION: 2016 INDEX SHEET
REVISION |& NO. NO.
2 FDDTi} TWO-LANE, TWO-WAY, WORK IN INTERSECTION
07/01/15 |3 —=— " DESIGN STANDARDS 604 10f1
o
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200 | 200 ( 400

|
} ‘ r CONDITIONS
J L J L ® J L q WHERE ANY VEHICLE, EQUIPMENT, WORKERS
= [:| OR THEIR ACTIVITIES ENCROACH ON THE
PAVEMENT REQUIRING THE CLOSURE OF ONE
= |:1 - LI '::/'; /i.//i/ ;/jl TRAFFIC LANE, FOR WORK AREAS LESS THAN
Work Area |8 200" DOWNSTREAM FROM AN INTERSECTION
D] W FOR A PERIOD OF MORE THAN 60 MINUTES.
| 200 ‘ Less Than
} | 200
/
i
/
| 200 ( 400
( |
J L J L 0 J CONDITIONS
WHERE ANY VEHICLE, EQUIPMENT, WORKERS
P—] OR THEIR ACTIVITIES ENCROACH ON THE
F PAVEMENT REQUIRING THE CLOSURE OF ONE
— . B =B — me H TRAFFIC LANE, FOR WORK AREAS 200' OR
E Work Area 2| MORE DOWNSTREAM FROM AN INTERSECTION
( [IJ w W ( w FOR A PERIOD OF MORE THAN 60 MINUTES.
400 | 50
I 200 :
A 200'
f”
More Than
| 200
DURATION NOTES
SYMBOLS GENERAL NOTES
VA Work Area 1. Work operations shall be confined to one travel lane, leaving 5. The FLAGGER legend sign may be substituted for the symbol sign. 1. ROAD WORK AHEAD sign may be omitted if all of the following
the opposing travel lane open to traffic. conditions are met:
n Channelizing Device (See Index No. 600) _ _ . 6. The maximum spacing between devices shall be no greater than 25 ‘ .
2. When vehicles in a parking zone block the line of sight to TCZ a. Work operations are 60 minutes or less.
DJ Work Zone Sign signs or when TCZ signs encroach on a normal pedestrian 7. For general TCZ requirements and additional information, refer to b. Speed is 45 mph or less.
walkway, the signs shall be post mounted and located in Index No. 600. ¢. No sight obstructions to vehicles approaching the work area for
accordance with Index No. 17302, a distance of 600 feet.
I Flagger 8. The two channelizing devices directly in front and directly at the d. Vehicles in the work area have high-intensity, rotating,
o ) ) i ) 3. If work area is confined to an outside auxiliary lane, the work end of the work area may be omitted provided vehicles in the work flashing, oscillating, or strobe lights operating.
==>  Lane Identification + Direction of Traffic area shall be barricaded and the FLAGGER signs replaced by area have high-intensity rotating, flashing, oscillating, or strobe e. Volume and complexity of the roadway has been considered.
ROAD WORK AHEAD signs. Flaggers are not required. lights operating.
4. Flaggers shall be in sight of each other or in direct 9. Use Temporary Raised Rumble Strips in accordance with Index 603.
communication at all times. Placement of Rumble Strips and additional signs should begin at
FLAGGER sign location.
LAST =| DESCRIPFION: 2016 INDEX SHEET
REVISION |& FDDTi} TWO-LANE, TWO-WAY, WORK NEAR INTERSECTION NEL we,
07/01/15 E —=— " DESIGN STANDARDS ’ ’ 605 1of1
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< R——
L —] |
/— Median —/
= >
[=——p-3 >
Offset zone:
a. Behind an existing barrier,
b. More than 2' behind the curb,
Work Area ¢. 15" or more from the edge of travel way.
GENERAL NOTES
1. If the work operation (excluding establishing and terminating the work area),
requires that two or more work vehicles cross the offset zone in any one hour,
traffic control will be in accordance with Index No. 612.
2. No special signing s required.
3. This index also applies when work is being performed on a multilane undivided
highway.
4. This index also applies to work performed in the median behind an existing
barrier or more than 15 from the edge of travel way, both readways. Work
performed in the median behind curb and gutter shall be in accordance with
Index No. 612.
SYMBOLS 5. When a side road intersects the highway within the work area, additional traffic
control devices shall be placed in accordance with other applicable TCZ Indexes.
% Work Area 3 L )
6. When construction activities encroach on a sidewalk, refer to Index No. 660. CONDITIONS
= Lane Identification + Direction of Traffic
7. For general TCZ requirements and additional information, refer to Index No. 600. WHERE ANY VEHICLE, EQUIPMENT,
WORKERS AND THEIR ACTIVITIES
ARE BEHIND AN EXISTING BARRIER,
MORE THAN 2' BEHIND THE CURB,
OR 15' OR MORE FROM THE EDGE
OF TRAVEL WAY.
LAST % DESCRIPTION: 2016 INDEX SHEET
REVISION |G F DDTi} MULTILANE WORK OUTSIDE SHOULDER ik e
07/01/05 |3 =" DESIGN STANDARDS 611 10f1
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: —] C G|
f e <=
i
o
o — Median —'
{ - —>
= ' :
DJ DJ DJ g m m® m B B E B E EE E H B DJ Table II
a m ® B AT . =S
| ‘ Work Area als 7 Taper Length - Shoulder
A B Taper Length = %41 "y
per Leng 4 / L. WL (rt.)
% I J See Table Il Speed
! Notes
] / {mph) 8 10 12’
N ; . :
//I Device Spacing-Taper Device Spacing-Tangent 500 END Shlgry| SHiE | SRl
— \ 28 35 42
SBEEDTNG FTNES See Table I See Table | ROAD WORK 2
DOUBLED 30 40 50 60 g ws?
WHEN WORKERS T 60
PRESENT Table I 35 35 68 82
; : 40 72 90 107
Device Spacing
: : 45 120 150 180
Max. Distance Between Devices (ft.)
speed Comes or Type I or Type 1l 50 133 167 200
DISTANCE BETWEEN SIGNS [BRE | Fobular Mackers: | BHHICE08S ot Verticsl 5 | 17 185 L 2 s
Spacing (Ft) Panels or Drums 60 160 200 240
ing (ft.
Speed = - Taper Tangent Taper Tangent 65 173 217 260
25 25 50 25 50
40 mph or less 200 200 s P =5 P 0 70 187 233 280
o
45 mph 350 350 8  minimum shoulder width.
50 mph or gr‘eafer 500 500 50 to 70 25 50 50 100

* 250" beyond the ROAD WORK AHEAD sign or
midway between signs whichever is less.

SYMBOLS

Work Area

GENERAL NOTES

. When a high volume of work vehicles are entering and leaving the Work Area at

speeds slower than 10 MPH below the posted speed, place an MOT-5-06 sign in
the ROAD WORK AHEAD sign location and shift the ROAD WORK AHEAD sign

upstream 500 ft.

. This TCZ plan also applies to work performed in the median more than 2' but

DURATION NOTES

1. Signs and channelizing devices may be omitted if all of the
following conditions are met:
a. Work operations are 60 minutes or less.
b. Vehicles in the work area have high-intensity, rotating,
flashing, oscillating, or strobe lights operating.

%L =Length of shoulder taper in feet

W = Width of total shoulder in feet
(combined paved and unpaved width)

5 = Posted speed limit (mph)

L] Channelizing Device (See Index No. 600) less than 15 from the edge of travelway.
D;. Work Zone Sign . When work is being performed on a multilane undivided roadway the signs
normally mounted in the median (as shown) shall be omitted.
==> Lane Identification + Direction of Traffic )
. WORKERS signs te be removed or fully covered when no work is being performed. CONDITIONS
. SHOULDER WORK sign may be used as an alternate to the WORKER symbol sign. WHERE ANY VEHICLE, EQUIPMENT
) ) ) o o WORKERS OR THEIR ACTIVITIES
. When a side road intersects the highway within the TTC zone, additional TTC ENCROACH THE AREA CLOSER THAN
devices shall be placed in accordance with other applicable TCZ Indexes. 15 BUT NOT CLOSER THAN 2' TO
: o ; ; THE EDGE OF TRAVEL WAY.
. For general TCZ requirements and additional information, refer to Index No. 600.
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=i <
= P Table 11
/f Buffer Space and Taper Length
Taper Length
ff
— Median—/ i” a:’; (12" Lateral
/ Speed P Transition)
[ [ L [ / [b (mph) :
Dist, L Notes
—> ~— White Reflectorized Pavement Markings —p' (ft.) (ft.) (Merge)
T - ‘ - - - = T 25 55 125
. " - '//. )/ £ = :
Work Area / 30 200 180 ws?
l—Tb [ [b «\,[ 1 35 250 245 60
A l B l C Taper Length=L Buffer Space | 500 END 40 305 320
See Table 1] See Table II | e
. ’ /} J & T o wonk 45 360 540
y / _ , _ _ ) 4 50 425 600
) S S / Device Spacing-Taper Device Spacing-Tangent 100
/" /RIGHT LANE See Table | See Table | I 30 495 660
€ = WS
SPEEDING FINES N N B
UBLE 65 645 780
DOUBLED 70 730 840
WHEN WORKERS Table 1
PRESENT Device Spacing When Buffer Space cannot be attained
Max. Distance Between Devices (ft.) due to geometric constraints, the
test attainable length shall be used,
Type I or Type Il gres
Sped BN i Barricades or Vertical but not less than 200 ft.
{mph) \Tubular Markers
Panels or Drums o !
DISTANCE BETWEEN SIGNS GENERAL NOTES Taper |Tangent| Taper Tangent ﬁfr;r lateral transitions other than 12', use
here:
Speed Spacing (ft.) 1. Work operations shall be confined to one traffic lane, leaving the adjacent lane open to traffic. 25 25 50 25 50
a 8 < - . 30 to 45 25 50 30 50 L = Length of taper in feet
40 mph or less 200 | 200 | 200 2. 0On undivided highways the median signs as shown are to be omitted. 50 to 70 25 50 50 100 W = Width of lateral transition in feet
45 mph 350 | 350 | 350 S = Posted speed limit (mph)
50 mph 500 | 500 | 500 3. When work is performed in the median lane on divided highways, the channelizing device plan is inverted
*55 mph or greater | 2640 | 1640 | 1000 and left ane closed and lane ends signs substituted for the right lane closed and lane end signs.

* The ROAD WORK 1 MILE sign may be used
as an alternate to the ROAD WORK AHEAD
sign and the RIGHT LANE CLOSED % MILE
sign may be used as an alternate to the

The same applies to undivided highways with the following exceptions:

a. Work shall be confined within one median lane.

b. Additional barricades, cones, or drums shall be placed along the centerline abutting the work area and
across the trailing end of the work area.

DURATION NOTES

1. Temporary white edgeline may be omitted for work operations less than 3
consecutive calandar days.

RIGHT LANE CLOSED AHEAD sign 2. For work operations up to approximately 15 minutes, signs, channelizing devices,
When work on undivided highways occurs across the centerline so as to encroach on both median lanes, arrow board, and buffer space may be omitted if all of the following conditions
** 500" beyond the ROAD WORK AHEAD sign or the inverted plan is applied to the approach of both roadways. are met: o
midway between signs whichever is less. g- Speefi Hmis s 45_mph or n'es.s. . i i .
4. Signs and traffic control devices are to be modified in accordance with INTERMITTENT WORK STOPPAGE b. No sight obstructions to vehicles approaching the wml‘k area for a distance
details (sheet 2 of 2) when no work is being performed and the highway is open to traffic. equal to the buffer space and the taper length combined.
¢. Volume and complexity of the roadway has been considered.
5. The two channelizing devices directly in front of the work area may be omitted provided vehicles in the d. The closed lane is oFcupied lby a c!gss 5 or larger, medium d.uty t.ruck.(s) wi‘rh
work area have high-intensity rotating, flashing, oscillating, or strobe lights operating. a minimum gross weight vehicle rating (GWVR) of 16,001 Ib with high-intensity,
rotating, flashing. oscillating, or strobe lights mounted above the cab height
SYMBOLS 6. When paved shoulders having a width of 8 ft. or more are closed, channelizing devices shall be used to and operating.
close the shoulder in advance of the merging taper to direct vehicular traffic to remain within the travel ) ‘
7 way. See Index No. 612 for shoulder taper formulas. 3. For work operations up to 60 minutes, arrow board and buffer
/A Werk feen space may be omitted if conditions a, b, and ¢ in DURATION NOTE 2
- ' 7. When a side road intersects the highway within the TTC zone, additional TTC devices shall be placed in are mel, and vehicles in the work area have high-intensity,
. Chapnelizing Cevice (9ee Indes'Ro.000) accordance with other applicable TCZ Indexes. rotating, flashing, oscillating, or strobe lights operating.
b Work Zone Sign
) 8. This TCZ plan does not apply when work is being performed in the middle lane(s) of a six or more lane
eoe Advance Warning Arrow Board highway. See Index No. 614. CONDITIONS
‘ = ’ . WHERE ANY VEHICLE, EQUIPMENT
9. For general TCZ requirements and additional infermation, refer to In No. 600. * !
re ® TReSIa wELer de . o WORKERS OR THEIR ACTIVITIES
ENCROACH ON THE LANE ADJACENT
TO EITHER SHOULDER AND THE
AREA 2' OUTSIDE THE EDGE OF
TRAVEL WAY.
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Arrow Beard Operation Discontinued And Arrow Board /
Shall Be Removed Or Relocated Qutside The Clear P |
Zone Or Be Shielded By A Barrier Or Crash Cushion /‘ Medion
i 0 B\ / i
—
— — — — — — - 77777/ 7/777
N Work Area 1
|
DJ ‘ D] = o 3 E E E ®E = ﬂ D:'
A B I C L and Buffer Space ram END
, / ROAD WORK
Signs Covered , 3
i ! Ll J Area Temporarily 500
) / Reopened To Traffic |
SPEEDING FINES| /
DOUBLED
WHEN WORKERS Temporary Pavement Markings
PRESENT Placed Through Work Area And Devices Relocated
Laterally 2 To 4' Outside Edge Of Travel Way.
EVEN PAVEMENT
<= E s
<= <
Arrow Board Operation Discontinued And Arrow Board /
Shall Be Removed Or Relocated Outside The Clear o/
Zone Or Be Shielded By A Barrier Or Crash Cushion / Median
i i o\ / i
/
i
D: DJ []:l ‘ﬁ 1 Work Area
| "= ® ®B m ® ®m = "é/—‘/_/‘-‘é () b . END
A B J C L and Buffer Space Lx/ ROAD WORK
i 500
e ' Hinged Or Overlay Shields Area Temporarn‘}-/
/ 1 Reopened To Traffic |
J /

SPEEDING FINES
DOUBLED
WHEN WORKERS
PRESENT

Temporary Pavement Markings
Placed Through Work Area And Devices Relocated
Laterally 2 To 4 Outside Edge Of Travel Way.

UNEVEN PAVEMENT

INTERMITTENT WORK STOPPAGE - LANE REOPENED TO TRAFFIC
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Taper Length

Work Area —,
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Taper Length=L | Varies

END
ROAD WORK

LEFT LANE
CLOSED

AHEAD

SYMBOLS

>

END

Work Area

ROAD WORK |

Channelizing Device (See Index No. 600)
Work Zone Sign
Stop Bar

Advance Warning Arrow Board

Lane Identification + Dijrection of Traffic

SIGNALIZED

-

Table I

DISTANCE BETWEEN SIGNS

Taper Length - Merge

Speed

. (12" Lateral Transition)
Spacing (ft.)

A B c Speed L Notes

40 mph or less

200 | 200 | 200 (mph) (ft.) {Merge)

45 mph

350 | 350 | 350 25 125

LAE 1§

CONDITIONS

END
ROAD WORK

WHERE ANY VEHICLE, EQUIPMENT, WORKERS
OR THEIR ACTIVITIES ENCROACH ON THE
PAVEMENT REQUIRING THE CLOSURE OF AT
LEAST ONE MEDIAN TRAFFIC LANE.

30 180 | _ws?
35 245 60
40 320
45 540 L=ws

For lateral transitions other than 12,
use formula for L shown in the notes
column. Where:

L = Length of taper in feet

w Width of lateral transition in feet
s Posted speed [imit (mph)

GENERAL NOTES

. The WORKERS legend sign may be substituted for the symbol sign.

. When vehicles in a parking zone block the line of sight to TCZ signs,

the signs shall be post mounted and located in accordance with Index
No. 17302.

. If the work space extends across a crosswalk, the crosswalk should be

closed using the information in Index No. 660.

. Dual signs are required for divided roadways.

. Maximum spacing between barricades, vertical panels, cones, tubular

markers and drums shall not be greater than 25

. Temporary signal phasing modifications are to be approved by the

District Traffic Operations Engineer prior to the beginning of work.

. For general TCZ requirements and additional infermation, refer to

Index No. 600.

DURATION NOTES

1. Signs and arrow board may be omitted if all of the following

conditions are met:

a. Work operations are 60 minutes or less.

b. Speed is 45 mph or less.

¢. No sight obstructions to vehicles approaching the work area
for a distance equal to twice the taper length.

d. Vehicles in the work area have high-intensity, rotating,
flashing, oscillating, or strobe lights operating.

e. Volume and complexity of the roadway has been considered.
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SYMBOLS

Work Area

Work Zone Sign

Advance Warning Arrow Board

Type Il Barricade
Channelizing Device (See Index No, 600)

Lane Identification + Direction of Traffic

GENERAL NOTES

1. Work operations shall be confined to either one lane, or lane combinations as
follows:

>+0oan oy

If

. Outside travel lane;
. Outside auxiliary lane;

Outside travel lane and adjoining auxiliary lane;
Inside travel lane A;

. Inside auxiliary lane p;
. Inside travel lane and adjoining auxiliary fane A

See Sheet 3

the work area is confined to an auxiliary lane the work area shall be

barricaded and the RIGHT (LEFT) LANE CLOSED AHEAD signs replaced by ROAD
WORK AHEAD signs, and the merge symbol signs eliminated.

. When vehicles in a parking zone block the line of sight to TCZ signs. the signs

shall be post mounted and located in accordance with Index No. 17302.

3. If

the work space extends across a crosswalk, the crosswalk should be closed

using the information in Index No. 660,

. Signs are required on the median side for divided highways.

. The two channelizing devices directly in front and directly at the end of the work

area may be omitted provided vehicles in the work area have high-intensity
rotating, flashing, oscillating, or strobe lights operating.

. For general TCZ requirements and additional information, refer to Index No. 600.

DURATION NOTES

1. For work operations up to approximately 15 minutes, signs,
channelizing devices, and arrow board may be omitted if all of
the following conditions are met:

a. Speed limit is 45 mph or less.

b. No sight obstructions to vehicles approaching the work area
for a distance equal to twice the taper length.

c. Volume and complexity of the roadway has been considered.

d. The closed lane is occupied by a class 5 or larger, medium
duty truck(s) with a minimum gross weight vehicle rating
(GWVR) of 16,001 Ib with high-intensity, rotating, flashing,
oscillating, or strobe lights mounted above the cab height and
operating.

2. For work operations up to 60 minutes, the arrow
board may be omitted if conditions a, b, and ¢ in
DURATION NOTE 1 are met, and vehicles in the work
area have high-intensity, rotating, flashing,
oscillating, or strobe lights operating.
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/,— Work Area

m j]z;//l/ ‘w

l/l/ll

__m BR .l 7"&
] ™
Taper Length=L f

SPEEDING FINES
DOUBLED

WHEN

PRESENT

WORKERS

RIGHT LANE
CLOSED

AHEAD

Erect STOP Sign where the existing stop bar is more than
Remove or cover existing STOP
sign and reinstall when through lane reopened to traffic.

30" from the taper line.

See Table II | | Device

< Spacing

Device Spacing -Taper Tangent
See Table | See

Table 11

500 ﬂ

—

END
ROAD WORK

RIGHT LANE CLOSED ON FAR SIDE OF MINOR SIDESTREET

SPEEDING FINES
DOUBLED
WHEN WORKERS
PRESENT

is not carried through the intersection.

&
I [
s | ¢
N
RIGHT LANE
MUST
TURN RIGHT

DISTANCE BETWEEN SIGNS

j i

Speed Spacing (ft.)
A B C
40 mph or less 200 | 200 | 200
45 mph 350 | 350 | 350

500" beyond the ROAD WORK AHEAD sign or
midway between signs whichever is less.

Table I

Device Spacing

Max. Distance Between Devices (ft.)

Type I or Type II

L |

<

Device
Spacing
Tangent

Va Work Area >

ones or ; .
?f?ﬂii(j Tubf.'are;larkers Baz’;i’zfjsafrprjggcal
Taper | Tangent Taper Tangent
25 25 50 25 50
30 to 45 25 50 30 50
Table I
Taper Length - Merge
(12" Lateral Transition)
Speed L Notes
(mph) (ft) (Merge)
25 125
30 180 wWs?
35 245 - 60
40 320
45 540 L=W5s

500

See
Table 1

RIGHT LANE CLOSED ON FAR SIDE OF INTERSECTION
WITH SIGNIFICANT RIGHT TURNING MOVEMENTS

The normal procedure is to close on the near side of the intersection any lane that

However, when this results in the closure of

a right lane having significant right turning movements, then the right lane may be

restricted to right turns only as shown in this detail.

2

b
|
\ |

END
ROAD WORK

For lateral

transitions other than 12,

use formula for L shown in the notes
column. Where:

L = Length of taper in feet
W = Width of lateral transition in feet
S5 = Posted speed limit (mph)

For intersection approaches reduced to a single lane, left turning movements may
be prohibited to maintain capacity for through vehicular traffic.

LAST g DESCRIPTION: INDEX SHEET
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Work Area

§ 0t f

SPEEDING FINES

DOUBLED
WHEN WORKERS
PRESENT

LEFT LANE
CLOSED

AHE AD

LEFT LANE CLOSED ON FAR SIDE OF MINOR
SIDESTREET - RESTRICTED TURNING MOVEMENTS

Taper Lengt h:Lw ( )
See Table II Device
| ’ J [ < Spacing
Device Spacing -Taper Tangent
See Table | See
Table I

ROAD
CLOSED

j Al

SPEEDING FINES

DOUBLED

WHEN WORKERS

PRESENT

LEFT LANE
CLOSED

AHEAD

=
<=
= LA ]
"s . a, -
= |
|
‘ B ’ C Taper Length=L ‘ 100’
See Table Il Gap

Device Spacing -Taper

[ ]

See Table T

LEFT LANE

MUST
TURN LEFT

500 DJ 7

—

DISTANCE BETWEEN SIGNS

Speed

Spacing (ft.)

A B C
40 mph or less 200 | 200 | 200
45 mph 350 | 350 | 350

* 500" beyond the ROAD WORK AHEAD sign or
midway between signs whichever is less,

Table I
Device Spacing

-

\— END Max. Distance Between Devices (ft.)
T T
ROAD WORK Speed Cones or nye I or Type ‘_”
a— Tubular Marker Barricades or Vertical
me s Panels or Drums
Taper |Tangent Taper Tangent
25 25 50 25 50
30 te 45 25 50 30 50
Table II
Taper Length - Merge
(12' Lateral Transition)
Speed L Notes
(mph) (ft.) (Merge)
) 25 125
30 180 2
Work Area < L= Ao
> 35 245 60
u/w /m/um
ﬂﬁ_//./ o/ 40 320
45 540 L =WwSs
| | =
Device D:' For lateral transitions other than 12,
Spacing use formula for L shown in the notes
Tangent 500 ’ column. Where:
< | Can ! S L = Length of taper in feet
Table I W = Width of lateral transition in feet
ROAD WORK S = Posted speed limit (mph)

LEFT LANE CLOSED ON FAR SIDE OF INTERSECTION TURNING MOVEMENTS ALLOWED

1. The normal procedure is to close on the near side of the intersection any lane that is not carried through
the intersection. However, when this results in the closure of a left lane having significant left turning
movements, then the left lane may be reopened as a turn bay for left turns only as show in this detail.
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S5YMBOLS
% Work Area
] Channelizing Device (See Index 600)

DJ Work Zone Sign

Required Locations For Either Temporary

Or Permanent Curb Ramps.

—=—> Lane Identification + Direction of Traffic

Pedestrian Longitudinal Channelizing Device (LCD)
with Mounted Work Zone Sign

@@ Pedestrian Longitudinal Channelizing Device (LCD)

JH3H SSOHD

GENERAL NOTES

1. Route pedestrian traffic arcund work areas when construction 7. Provide a 5 wide temporary walkway, except where space restrictions warrant
activities encroach on the sidewalk for more than 60 minutes a minimum width of 4'. Provide a 5 x 5 passing space for temporary walkways
using the devices and remedies shown on this Index. Use project less than 5' in width at intervals not to exceed 200'.

specific designs for scenarios not included on this Index.

8. Provide a cross-slope with a maximum value of 0.02 for all temporary

2. For spacing of traffic control devices and general TCZ walkways.
requirements refer to Index 600. The maximum spacing between
barricades, vertical panels, drums or tubular markers is 25'. 9. Temporary walkway surfaces and ramps must be stable, firm, slip resistant, and

kept free of any obstructions and hazards such as holes, debris, mud,

3. Use delineators on longitudinal channelizing devices separating construction equipment and stored materials.
the work area from vehicular traffic.

10. Remove temporary walkways immediately after reopening of the sidewalk, unless

4. Cover or deactivate pedestrian traffic signal otherwise noted in the plans.
display(s) controlling closed crosswalks.

11. Meet the requirements of Index 304 for temporary curb ramps.

5. Post mounted signs located near or adjacent to a sidewalk must
have a 7' minimum clearance from the bottom of sign to the 12. Place pedestrian longitudinal channelizing device(s) across the full width of the
surface of the sidewalk. closed sidewalk. For temporary walkways, similar to the Sidewalk Diversion,

place LCD's to delineate both sides of the temporary walkway.

6. When construction activities involve sidewalks on both sides of
the street, stage the construction so that one sidewalk is in
service at all times. If this is not feasible and both sidewalks
must be closed, as determined by the Engineer, provide a detour
te guide pedestrians around the construction zene.
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