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SECTION L ESTIMATE OF QUANTITIES

Bid Item Item Quantity Unit

Number
009E0010 Mobilization Lump Sum LS
634E0010 Flagging 8 Hour
634E0100 Traffic Control 476 Unit
634E0120 Traffic Control, Miscellaneous Lump Sum LS
635E5410 Controller Cabinet 1 Each
635E5430 Traffic Signal Controller 1 Each
635E5550 Detector Unit 2 Each
635E5800 Miscellaneous Signal Parts Lump Sum LS
635E5920 Pedestrian Signal Head 2 Each
635E6200 Miscellaneous, Electrical Lump Sum LS
635E8110 1" Rigid Conduit, Schedule 40 125 Ft
635E9014 1/C #4 AWG Copper Wire 530 Ft
635E9016 1/C #6 AWG Copper Wire 580 Ft
635E9020 1/C #10 AWG Copper Wire 125 Ft
635E9504 4/C #14 AWG Copper Tray Cable, K2 340 Ft
635E9512 12/C #14 AWG Copper Tray Cable, K2 410 Ft
635E9519 19/C #14 AWG Copper Tray Cable, K2 150 Ft
635E9600 #16 AWG Copper Twisted Shielded Pair 250 Ft
635E9710 2/C #10 AWG Copper Pole and Bracket Cable 110 Ft

WORK DESCRIPTION AND SEQUENCE OF OPERATIONS
Work on this project will include, but is not limited to the following:

. Set up traffic control.

. Install new conduit for billboards.

. Pour new concrete around existing cabinet pad.

. Replace field wiring and incandescent bulbs with LED’s.
. Install stop signs and shut signal off.

. Install new cabinet and controller.

. Turn on signal.

. Complete billboard lighting.

O~NO O, WNE

TRAFFIC SIGNAL CONTROL CABLE LABELS

Traffic signal cable shall be identified in hand holes, junction boxes, pedestal
bases, electrical service cabinets, and controller cabinets as indicated on the
Wiring Diagram. Labels shall be wrapped around traffic signal cable to
indicate the signal pole and signal head that it is connected to. Labels shall be
self-adhesive vinyl cloth with a preprinted legend. Traffic signal control cables
to the poles shall be marked with a legend and shall be color coded as
follows; northwest (blue), northeast (red), southeast (green), and southwest
(orange).

SUPPLYING AS BUILT PLANS

If the traffic signal systems or roadway lighting systems are constructed
different than what is stated in the plans, the Contractor shall supply as built
plans to the Engineer and a copy shall be sent to the Traffic Design Engineer.
The as built plans may include conduit layouts, wiring diagrams, or other
drawings depicting the changes from the original plans.

INCIDENTAL WORK

Incidental work includes, but is not limited to, the restoration of all disturbed
areas to the satisfaction of the Engineer.

SHOP DRAWING AND CATALOG CUTS SUBMITTALS

The Contractor shall submit shop drawings and catalog cuts in accordance
with Section 985 of the Standard Specifications or in Adobe PDF format.

Adobe PDF submittals shall be sent to the following email address:

Pete.Longman@state.sd.us

ON-SITE INSPECTION

An on-site inspection of the traffic signals shall be conducted before
acceptance of the project, once the traffic signals are completed and
operational. The on-site inspection shall be conducted by the Contractor,
Region Traffic Engineer, City Traffic Engineer, Project Engineer, and the
Traffic Design Engineer.

TRAFFIC SIGNAL CONTROLLER

The controller shall be a solid state, digital, NEMA TS2 Type 1 from the
approved product list and as approved by the South Dakota Department of
Transportation Traffic Design Engineer in the Office of Road Design.

The controller shall be two through twelve phase controllers.

Vehicle detectors shall operate in the presence (non-locking) mode and shall
have call delay timing capability. The call delay feature shall be inhibited by
the controller. Set these detectors to 3 seconds delay.

Digital timing shall be provided with a battery backup.
The controller shall alternate the red and yellow indication when flashing.
The interface panels shall be capable of inserting up to twelve load switches.

The controllers shall be capable of programming by manual entry via the front
panel keyboard, data downloading from a portable PC computer via null-
modem cable, and data downloading from one controller to another using a
serial port on each controller.

The controllers shall be capable of operating coordinated by time-based,
hardwire, and telemetry.

The controller cabinets shall be capable of placing vehicle and pedestrian
calls into the controller. Placed calls shall provide for eight vehicle phases and
four pedestrian phases. The placed calls for vehicle phases shall be capable
of extending the associated vehicle phase by continuous or intermittent
contact.

The controllers shall have a copy function to copy all timing data from one
phase to another. The controllers shall also permit copying all coordination
pattern data from one pattern to another.

A Malfunction Management Unit shall be installed in each cabinet and shall
conform to the requirements of NEMA Standard TS-2 Section 4.

A sufficient quantity of BUS Interface Units shall be installed in the cabinet to
provide communication between detectors, load switches, controller unit, etc.
Each BUS Interface Unit shall conform to NEMA Standard TS-2, Section 8.

The controller shall have internal signal dimming.
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TRAFFIC SIGNAL CONTROLLER (CONTINUED)

The controller Solid State Flasher shall have dimming capability.

The Contractor is responsible for programming controllers with the signal
timings provided in these plans.

All costs for constructing the concrete pad and footing as per details in these
plans, materials, labor, and furnishing and installing the controller cabinet
shall be incidental to the contract unit price per each for “Traffic Signal
Controller”.

CONTROLLER CABINET

The Contractor shall install the new traffic signal controller into the new
controller cabinet.

The new controller cabinet shall include a push button for manual operation of
the traffic signal.

The controller cabinet doors shall be hinged on the right side.

The new controller cabinet shall be mounted on the newly modified existing
concrete pad.

All costs for materials, labor, and furnishing and installing the controller

cabinet shall be incidental to the contract unit price per each for “Controller
Cabinet”.

CONTROLLER PROGRAMMING

The Contractor shall furnish the Road Design Office with a copy of the data
programmed into the Controller prior to the full operation of the Controller for
approval. The address is as follows:

Pete Longman

Traffic Design Engineer
Office of Road Design
700 East Broadway
Pierre, SD 57501

SIGNAL AIMING

Signals shall be aimed and trees shall be trimmed such that all the signals for
each approach shall be continuously visible for the minimum distance listed in
the table in Section 4D.15 of the MUTCD.

SIGNAL BACKPLATES

Signal backplates shall extend not less than 5 inches at the top, bottom, and
sides. The bottom of the backplate on vehicle signal faces mounted directly
above pedestrian signal indications shall be sized to permit the separate
adjustment of the vehicle and pedestrian signal indication and may be less
than 4 inches. All backplates shall have a dull black finish.

Signal backplates for 3-section heads shall be polycarbonate.




SIGNAL BACKPLATES (CONTINUED)

All costs for labor and material to replace the backplates shall be incidental to
the contract lump sum price for “Miscellaneous Signal Parts”.

MISCELLANEOUS SIGNAL PARTS

The Contractor shall replace all existing 3 section vehicle signal head back
plates with new backplates. The estimated quantity of backplates is 11.

The Contractor shall replace all existing circular red, yellow, and green
incandescent indications with light emitting diode (LED) modules. The
estimated quantities of LED modules are 11 red, 11 yellow and 11 green.

All costs for labor and material to replace the existing incandescent

indications with LED modules shall be incidental to the contract lump sum
price for “Miscellaneous Signal Parts”.

MISCELLANEOUS ELECTRICAL

Miscellaneous work will also include removing the service line, socket and
meter for the ground mounted flood lights in front of the Keystone businesses
sign.

This will include running new 1” schedule 40 conduit and #10 AWG copper
wire from the signal cabinet to the location of the existing service line and
meter where the existing wire for the lights are located. In addition, a 20 amp
disconnect switch shall be added in place of the existing meter socket to
replace the existing fuse disconnect.

All costs for labor and material to replace the existing wire with new wire,
removing the service line, socket, meter, and replacing with new conduit and
wire shall be incidental to the contract lump sum price “Miscellaneous
Electrical.”

CONDUIT INSTALLATION

The Contractor shall not use a machine requiring flowing water for installation
of conduit under streets or roadways unless specifically permitted by the
Engineer.

TRAFFIC CONTROL

The contract unit price per unit for Traffic Control shall include all labor,
equipment and materials necessary to furnish, erect and maintain the traffic
control devices for the duration of the entire project. Payment will be made
only once for each traffic control device even if the device is used more than
once on the project.

The intent of the plan sequence of operations is to have the least amount of
impact on the traveling public and adjacent businesses. Requests to deviate
from the sequence of operations shall be submitted in writing to the Engineer
for review. Approval of an alternate sequence of operations will only be
allowed when the proposed changes meet with the Department’s intent for
traffic control and sequencing of the work. An alternate sequence shall be
submitted for review a minimum of two weeks prior to potential
implementation.

TRAFFIC CONTROL (CONTINUED)

Vehicles working in traffic or along side traffic shall be equipped with a
flashing amber light.

No work will be allowed during hours of darkness. Hours of darkness are
defined, as % hour after sunset until %2 hour before sunrise.

Traffic control shall be in accordance with MUTCD Standards, and the
Standard Specifications and the layouts contained in the plans.

All construction operations shall be conducted in the general direction of
traffic movement.

Non-applicable signing shall be covered or removed during periods of
inactivity. The cost of removing or covering non-applicable signs shall be
incidental to the contract lump sum price for, Traffic Control, Miscellaneous.
This includes permanent signing that conflicts with work detailed in these
plans.

The contractor or designated traffic control subcontractor shall make night
inspections at the initial set up of traffic control and every week thereafter to
ensure the adequacy, legibility and reflectivity of each sign and device. A
written summary of each inspection shall be given to the Engineer within 24
hours after completion of the inspection. The cost for the nighttime inspection
work shall be incidental to the related contract items.

Storage of vehicles and equipment and materials shall not be closer than 30’
from the edge of the driving lane. Contractor's employees should mobilize at
a location off of the right-of-way and arrive at the work site in a minimum
number of vehicles necessary to perform the work.

Indiscriminate driving and parking of vehicles within the right-of-way will not
be permitted. Any damage to the vegetation, surfacing, embankment,
delineators and existing signs resulting from such indiscriminate use shall be
repaired and/or restored by the Contractor, at no expense to the State, and to
the satisfaction of the Engineer.

The bottom of signs on portable or temporary supports shall not be less than
seven feet above the pavement in urban areas and one foot above the
pavement in rural areas. Portable sign supports may be used as long as the
duration is less than 3 days. If the duration is more than 3 days the signs
shall be on fixed supports, except portable sign supports will be allowed
where surfacing in the median consists of bituminous material.

SIGN TABULATION

NUMBER | UNITS PER
|SIGN comzl SIGN SIZE I DESCRIPTION | EaLIRE i I UNITS I
G202 36" % 168" END ROAD WORK . 7 &8
R1-1 48" x 48" STOP 4 34 136
W31 48" x 48"  STOP AHEAD (SYMBOL) 4 34 136
W20-1 48" x 48"  ROAD WORK ### FT. OR AHEAD 4 34 136
W20-7a 48" x 48" FLAGGER 34 136

| TOTAL UNITS 612 |
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PHASING AND SEQUENCING
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TIMING PLAN 1

TIME OF DAY (TQGD)

PATTERN (C/S/0)

6:00 — 23:00

FREE

23:00 - 6:00

FLASH

WEEKLY PROGRAM

SUN|MON|TUE

WED|THU|FRI[SAT

TIMING PLAN 1 1

1 1

DETECTOR SETTINGS

DETECTOR OPERATION

DETECTOR | AMPLIFIED |  DETECTOR
TYPE LOCKING | MOVEMENT [ MOVEMENT
LABEL BETECTOR CALLS &| CALLS |EXTENDS| CALL | CALLED |EXTENDED
EXTENDS| ONLY | ONLY
E1,E2 |[EXISTING | EXISTING X 2
W1,W2 [EXISTING | EXISTING| X
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19.51n

EXISTING CABINET PAD
(TOP VIEW)

18.01nN

30.01nNn

31.01nN

NEW CABINET PAD
(TOP VIEW)

26.01in

44,.01in
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Conditions represented are for work
that requires closings during daytime
hours only.

The flaggers shall stop the first
vehicle from the position shown, then
move to the centerline to stop
approaching traffic.

TRAFFIGC CONTROL LAYOUT

END
ROAD WORK

G20-2

TYPRPICAL
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Buffer
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Spacing of Advance
Posted Speed Warning Signs
Prior to Work (Feet)
(M.P.H.) (A)
0 - 30 200
35 - 40 350
45 - 50 500
55 750
60 - 65 1000
Posted
Speed Length of
Prior to| Longitudinal
Work |Buffer Space
(MP.H.) (Feet)
20 35
25 55
30 85
35 120
40 170
45 220
50 280
55 335
60 415
65 485

Buffer space dependent
on work site limitations.

12
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BASE MOUNTED
GENERAL NOTES:

The above ground portion of the footing shall
conform to the base of the controller to the
satisfaction of the Engineer.

Conduits shall be sealed and water-tight until the
conductor cables are installed.

If the controller 1s not located within or
adjacent to an exlisting sidewalk, the
Contractor shall provide a concrete pad as
directed by the Engineer.

Anchor bolts and related hardware shall conform
to the controller manufacturer's requirements
and recommendations.

A continuous bead of silicone rubber caulk shall
provide a weather-tight seal between the base
and the concrete.

PEDESTAL MOUNTED

Relnforcing Schedule
(for one footing)

MK.| No. |Size | Length [Type | Bending Detail
a | * 3 | L -4" |Str. &
NG
b| * | 3 [W-4 |Str. |& ’%r
| o
c| 6 6 |3-0" Str. |- ©
d| a4 |3 |4-0 |13 | Type T3
Note: Dimensions are out to out of bar

* Vary number of bars as required
by footing size.
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Ground Line —\
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24"

Soll Backflll

]
—

A Condul+t
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GENERAL NOTE:

The Buried Cable Marker shall be plastic, approximately 6" wide, and shall be

capable of sustaining a minimum of a 3507 tolerance of elongation without

tearing. The Buried Cable Marker shall have a life expectancy approximately

equal to that of the conductor(s) beneath it. A phrase indicating the presence of
a buried electric circuit below shall be printed in a contrasting color on the cable
marker. The Buried Cable Marker shall be subjJect to approval by the Engineer.

All costs associated with furnishing and installing the Buried Cable Marker shall

be Incidental fo the contract unit price per Foot for the bid 1tem used for the

electrical conductor.

Sand Cushion

\ fok
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