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SECTION L ESTIMATE OF QUANTITIES

SUPPLYING AS BUILT PLANS

If the traffic signal systems or roadway lighting systems are constructed
differently 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.

SHOP DRAWING AND CATALOG CUTS SUBMITTALS

The Contractor shall submit shop drawings and catalog cuts in accordance
with Section 985 of the Specifications.

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

Norris.Leone@state.sd.us
Pete.Longman@state.sd.us

ON-SITE INSPECTION

110E1510 |Remove Luminaire Pole 25.000(Each
110E1530 |Remowe Signal Pole Footing 4.000|Each
110E1540 |Remowve Luminaire Pole Footing 25.000(Each
110E1570 |Remowe Pedestrian Push Button Pole 8.000|Each
110E7230 |Remowve Pedestrian Push Button for Reset 9.000|Each
110E7240 |Remowe Pedestrian Crossing Sign for Reset 9.000|Each
635E0050 |Breakaway Base Luminaire Pole with Arm, 50' Mounting Height 31.000|Each
635E2000 |Pedestal Signal Pole 1.000|Each
635E2035 |Signal Pole with 35' Mast Arm 1.000|Each
635E2045 |Signal Pole with 45" Mast Arm 2.000|Each
635E2140 |Signal Pole with 40' Mast Arm and Luminaire Arm 2.000|Each
635E2155 |Signal Pole with 55' Mast Arm and Luminaire Arm 2.000|Each
635E3700 |[Roadway Luminaire, LED with Photoelectric Cell 39.000|Each
635E4030 |3 Section Vehicle Signal Head 14.000|Each
635E5020 |2' Diameter Footing 257.000|Ft
635E5030 |3' Diameter Footing 132.000]Ft
B635E5302 | Type 2 Electrical Junction Box 34.000|Each
635E5303 |Type 3 Electrical Junction Box 11.000|Each
635E5304 | Type 4 Electrical Junction Box 21.000|Each
635E5400 |Electrical Senice Cabinet 4.000|Each
635E5405 |Electrical Senice Cabinet with Secondary Disconnect 1.000|Each
635E5430 | Traffic Signal Controller 3.000|Each
635E5515 |Signal Head Battery Backup and Flash System 2.000|Each
635E5530 |Preformed Detector Loop 54.000|Each
635E5550 |Detector Unit 19.000|Each
635E5560 |Emergency Vehicle Preemption Unit 1.000|Each
635E5570 |Optical Detector 6.000|Each
635E5900 |Pedestrian Push Button 10.000|Each
635E5910 |Pedestrian Push Button Pole 19.000|Each
635E5922 |Pedestrian Signal Head with Countdown Timer 10.000|Each
635E5930 |Pedestrian Crossing Sign 10.000|Each
635E5970 |Pedestrian Hybrid Beacon Signal Head 6.000|Each
635E6200 [Miscellaneous, Electrical Lump Sum |LS
635E7510 |Remove and Reset Signal Pole 3.000|Each
635E7516 |Reset Pedestrian Push Button 9.000|Each
635E7517 |Reset Pedestrian Crossing Sign 9.000|Each
635E7530 |Relocate Signal Equipment Lump Sum (LS
635E8120 |2" Rigid Conduit, Schedule 40 14,790.000(Ft
635E8130 |3" Rigid Conduit, Schedule 40 335.000|Ft
635E8140 |4" Rigid Conduit, Schedule 40 40.000|Ft
635E8150 |5" Rigid Conduit, Schedule 40 55.000|Ft
635E8220 |2" Rigid Conduit, Schedule 80 2,635.000|Ft
635E8230 |3" Rigid Conduit, Schedule 80 265.000|Ft
635E8240 |4" Rigid Conduit, Schedule 80 290.000|Ft
635E8310 [1" Innerduct, Schedule 40 5,750.000|Ft
635E9013 [1/C #3 AWG Copper Wire 10,020.000|Ft
635E9014 [1/C #4 AWG Copper Wire 22,900.000]Ft
635E9016 [1/C #6 AWG Copper Wire 3,070.000|Ft
635E9020 [1/C #10 AW G Copper Wire 5,990.000|Ft
635E9504 |4/C #14 AWG Copper Tray Cable, K2 4,640.000|Ft
635E9512 [12/C #14 AWG Copper Tray Cable, K2 210.000|Ft
635E9519 [19/C #14 AWG Copper Tray Cable, K2 375.000|Ft
635E9524 [24/C #14 AWG Copper Tray Cable, K2 1,245.000|Ft
635E9600 [#16 AWG Copper Twisted Shielded Pair 4,350.000|Ft
635E9710|2/C #10 AWG Copper Pole and Bracket Cable 2,435.000]Ft
635E9800 |Preemption Cable 3,215.000|Ft
635E9912 [12 Strand Fiber Optic Cable 6,570.000|Ft

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 Project
Engineer or Region Traffic Engineer with the Contractor, City Traffic Engineer,
and the Traffic Design Engineer present.

REMOVE SIGNAL POLE FOOTING

The footings of existing signal poles EB1-EB4 shall be removed by the
Contractor to a minimum of 2’ below the ground surface. Restoration of the
disturbed area shall be to the satisfaction of the Engineer.

All costs for removing the footings of the existing signal poles shall be

incidental to the contract unit price per each for “Remove Signal Pole
Footing”.

REMOVE LUMINAIRE POLE FOOTING

The footings of existing luminaire poles EL1-EL25 shall be removed by the
Contractor to a minimum of 2’ below the ground surface. Restoration of the
disturbed area shall be to the satisfaction of the Engineer.

All costs far removing the footings of the existing luminaire poles shall be
incidental to the contract unit price per each for “Remove Luminaire Pole
Footing”.
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REMOVE AND RESET SIGNAL POLE

Existing signal poles EB1-EB3 shall be removed and reset as REB1-REB3 as
shown on the plan sheets L13 & L14. The Contractor shall coordinate with the
pole manufacturer to determine the necessary anchor rod dimensions to
conform to Section 972C of the SDDOT Standard Specifications for Roads
and Bridges. Manufacturer certification of the anchor rod design shall be
provided to the Engineer.

It shall be the Contractor’s responsibility to obtain the bolt circle pattern and
anchor bolts for the relocated poles from the pole manufacturer listed below.
The poles were originally installed under PH 0081(00)158.

Millerbernd Manufacturing
P.O. Box 98

Winsted, MN 55395

(320) 485-2111

Signal poles, luminaires extensions. and Iluminaires damaged during
relocation shall be repaired or replaced by the Contractor at no cost to the
State.

All costs involved with removing and resetting the existing signal poles

including new anchor bolts with associated hardware, shall be incidental to
the contract unit price per each for “Remove and Reset Signal Pole”.

PEDESTRIAN CROSSING SIGN AND PUSH BUTTON

Existing pedestrian crossing signs and push buttons that are mounted on the
existing push button poles EPC3, EPB1-EPB7, and EB4 shall be dismantled
and stored by the Contractor to be reset on push button poles PC3 & PB1-
PB8 as shown on the plan sheets. Pedestrian crossing sign and push button
damaged during relocation shall be replaced by the Contractor at no cost to
the State.

All costs for labor and equipment necessary to remove and reset signs and
bush buttons shall be incidental to the contract unit price per each for
“‘Remove Pedestrian Crossing Sign for Reset’, “Remove Pedestrian Push
Button for Reset”, “Reset Pedestrian Crossing Sign” and “Reset Pedestrian
Push Button”.

REMOVE PEDESTRIAN PUSH BUTTON POLE

The existing pedestrian push button poles EPC3 and EPB1-EPB8 shall be
removed entirely with their footings by the Contractor. Restoration of the
disturbed area shall be to the satisfaction of the Engineer.

All costs for removing the footings of the existing push button poles shall be
incidental to the contract unit price per each for “Remove Push Button Pole”.

REVISED DATE: 10/16/15 NL
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SUBSURFACE CONDITIONS

The subsurface conditions along US 81 within the limits of the project consist
of 1’ - 4’ of dark brown silt-sand-clay overlaying 4’ - 8 of light brown clay-sand
and then light brown silt-sand-clay down to 23'. Groundwater was
encountered between 3.5 - 8 below the surface initially after drilling. The
concentration of granular material also suggests high groundwater and caving
type soils are present at the footing locations.

Due to the subsurface conditions, concrete placement operations should
closely follow excavation procedures during construction. The longer the
excavations are left open the more likely caving may occur. If caving soils are
encountered during excavation, casing may be required to construct the
cylindrical footings.

Concrete shall not be dropped through standing water. If water is present in
the excavation it shall be removed prior to concrete placement or the concrete
shall be tremied. If caving occurs during dewatering the concrete shall be
placed through a tremie or by means of a casing.

The boring logs and laboratory tests are available for review at the Central
Office in Pierre. If questions arise or additional information is needed
concerning the cylindrical footings contact the Geotechnical Engineering
Activity in Pierre at 605.773.3401.

TABLE OF FOOTING DATA

Site Footing * Footing **Spiral **Spiral Vertical
Designation Diameter Depth Diameter Length Reinforcement
BS 2 -0 7-0 1-8" 49 - 6" 8-#7 x6 -6"
L1-L10, L13-L31 2 -0 8 -0 1-8" 54'-9 8-#7 x 7 -6"
L11-L12 2 -0 9 -0 1 -8" 60'-0 8-#7x8 -6"
D1, REB2 3 -0 10 -0” 2-8 104'-3 14-#8 x 9" -6”
B2, B4 3 -0 12’ -0” 2-8 120'-9 14-#8 x 11" -6"
B1, REB1, REB3 3 -0 14 -0” 2-8 137" -6" 14-#8 x 13' -6"
A1,B3 3 -0 15 -07 2-8 145'-9" 14-#8 x 14' -6”
A3 3 -0 16’ -0” 2-8 154'-3 14-#8 x 15 -6”

* Footing depth shall be below ground level.

** The size of all spirals shall be #3.

POLES

Cantilever traffic signal supports, including anchor bolts, shall be designed for
fatigue in accordance with Fatigue Importance Category Ill without galloping
and truck induced gusts.

Signal poles shall have rotatable mast arms.

Luminaire extension(s) shall have a 50 Ft. mounting height with 8 Ft. arm.

Luminaire Pole (s) shall have a 50 Ft. mounting height with 8 Ft. arm.

LUMINAIRES

The accepted design for the roadway luminaires shall provide 1.2 and greater
average maintained foot-candles and a uniformity ratio (average maintained
to minimum maintained foot-candles) of 3:1 and less using the following
parameters.

Setback: 8 Ft.
Lamp Loss Factor (LLF): 0.7

Width of Lighted Area: 33 Ft.
Spacing: 510 Ft.
Configuration: Staggered
Mounting Height: 50 Ft.
Lamp: LED

The following luminaires meet the requirements for this design:
a.)  Cooper Lighting: Test No. NVA-AE-06-E-U-T2R,
Medium, 4000K, Semi-Cutoff, Type Il

Three copies of the isofootcandle charts and utilization curves shall be
furnished to the Engineer for approval. The Contractor must get approval from
the Engineer prior to installation of the luminaires.

The approved isofootcandle data for each case shall be used to determine the

correct socket position at each site. Each luminaire shall be installed with its
lamp socket in the proper position and in a level attitude.

TRAFFIC SIGNAL CONTROLLER

Vehicle detectors W3-W4, E3-E7, W8-W10, E11-E13, & W14-W16 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 5 seconds delay.

Vehicle detectors N4-N11, S1-S2, and S6-S11 shall operate in the passage
(locking) mode.

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

All costs for constructing the concrete pad and footing, materials, labor, and
furnishing and installing the controller cabinet shall be incidental to the
contract unit price per each for “Traffic Signal Controller”
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CONTROLLER SOFTWARE

Two copies of controller software shall be provided. One copy of the software
shall be supplied to the Aberdeen Region Traffic Engineer and the second
copy of the software shall be supplied to the South Dakota Department of
Transportation Traffic Design Engineer in the Office of Road Design.

The controller software shall provide communication between a personal
computer and the controllers being supplied by the contractor. The controller
software shall allow permanent storage of all controller input data on a hard
disk drive. The controller software shall work with isolated intersections as
well as a closed loop system.

All costs for the controller software shall be incidental to the contract lump
sum price for “Miscellaneous, Electrical”.

CONTROLLER PROGRAMMING

Existing controller at Hwy 81 and 3 Ave NE intersection and the master
controller at Hwy 81 and 1*' Ave NE shall be reprogrammed to use the
patterns and timings specified on the Signal Timing Sheets by a qualified
technician. Costs for reprogramming the controllers shall be incidental to the
contract lump sum price for “Miscellaneous, Electrical’.

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

Norris Leone

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

MULTICONDUCTOR CONTROL CABLE FOR SIGNAL CIRCUITS

The cable furnished for signal circuits shall be furnished with the number and
size of the conductors shown in the plans and shall meet the specifications for
either of the two types specified below.

1. General Purpose Control Cable with stranded copper conductors, ICEA
S-61-402, PE-PV Insulated (20-10), 600 volts.

2. General Purpose Control Cable, with standard copper conductors, Aerial
and Duct., IMSA 20-1, 600 volts.

The Conductor Jackets for the above cables shall be color coded in
accordance with ICEA S-73-532 Table E2.

Revised Date: 10/07/15 NL
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TRAFFIC SIGNAL METER SOCKETS

The meter sockets provided for traffic signals by the Contractor shall be a 200
amp, positive by-pass.

SECONDARY SERVICE DISCONNECT

The Contractor shall install an additional Nema 3R rainproof, 60 amp rated,
and non-fused safety switch (with lock) adjacent to the HAWK System
controller cabinet. The Secondary Service Disconnect shall be mounted on a
galvanized steel post in accordance with the Standard Plate 635.41.

All Costs for work involved furnishing and installing the Secondary Service

Disconnect shall be incidental to the contract unit price per each for “Electrical
Service Cabinet with Secondary Disconnect”.

BATTERY HOUSING AND FLASH SYSTEM

The Contractor shall supply a cabinet with concrete pad and footing for
housing the battery backup at the traffic signal controllers at Hwy 81 & 10"
Ave NE & Hwy 81 & 14™ Ave NE Intersections. The cabinet shall be aluminum
NEMA 3R type. The cabinet shall be securely attached to the footing
underneath it and to the side wall of the controller cabinet.

All work involved in supplying and installing the riser units shall be incidental

to the contract unit price per each for “Signal Head Battery Backup and Flash
System”.

SIGNAL BACKPLATES

Signal backplates shall extend not less than 5 inches from the edge of the
signal head at the top, bottom, and sides. Vehicle signal head backplates
shall have a factory applied yellow retro-reflective border, 2-inches
wide. Sheeting for the border shall be Type Xl prismatic sheeting. 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.

PEDESTRIAN HYBRID BEACON

The pedestrian hybrid beacon assembly shall meet the physical and
operational requirements of the latest edition of the Manual of Uniform Traffic
Control Devices Chapter 4F.

The Controller for the pedestrian hybrid beacon assembly shall be from the
approved products list. The controller shall be compatible with existing
controllers used in the City of Watertown.

The pedestrian hybrid beacon assembly controller shall be capable of

extending the pedestrian walk and clearance interval time by holding the
pedestrian push button for 2 seconds.

FIBER OPTIC CABLE MODEM

New controllers shall be equipped with a fiber optic modem.

All costs for installing fiber optic modems in new controllers shall be incidental
to the contract unit price per each for “Traffic Signal Controller”.

FIBER OPTIC CABLE

The fiber optic cable shall be a 12 Strand Single-mode fiber optic cable with
each buffer containing six fibers. The buffer tubes shall be color coded
according to EIA/TIA specifications.

Fiber optic cable provided on this project shall meet the latest REA PE-90
Specifications for single mode. All fiber optic cable shall be rated for outdoor
use.

Single-mode optical cable shall have the following optical and physical
characteristics:

Cladding diameter of 125pm +/- 2um.
Zero dispersion slope shall be 0.092 ps/ (nm?ekm) or less.

Zero dispersion wavelength, 1300 to 1322 nm.

Cutoff wavelength, less than 1250 nm.

Maximum attenuation at 1310 nm shall be 0.4 dB per Kilometer.
The outside diameter shall be less than 22.1 nm.

Cne factory fusion splice per kilometer per fiber shall be allowed.

Nognhkwh =

The fiber optic cable shall have a seven-core configuration, dielectric central
strength member, and thermoplastic tubes. The minimum bending radii of the
cable shall be 209.5 mm under a static load and 419.1 mm during installation.
The installation tensile load rating shall be 2.7 kPa.

The cable core interstices shall be filled with water blocking material. If a gel
compound is used, the gel compound shall be readily removable with a
nontoxic solvent.

Fiber optic cable shall be terminated in the controller cabinet with a wall
mounted distribution enclosure. The distribution enclosure shall be dust and
moisture resistant. The size of the distribution enclosure shall be adequate for
the number of fibers to be used. The distribution enclosure shall be mounted
in the controller cabinet where it does not interfere with normal cabinet
maintenance. The fiber optic cable shall be prepared in accordance with the
manufacturer's recommendations and have sufficient length to reach the
interface panel. Only fibers needed to operate the equipment plus two spare
shall be terminated with LC connectors with less than 0.4 dB loss for single-
mode. The connector loss after 1000 matings shall be less than 0.2 dB. The
connector return loss shall not be greater than 45 dB for single-mode and
greater than 35 dB for multimode. All other fibers shall be capped and sealed
in accordance with the manufacturer's recommendations.

The fiber optic cable shall be installed in accordance with the manufacturer’'s
recommendations and the NEC. Slack cable shall be left in each controller
and junction box. All junction boxes except for the junction at the controller
shall have 6.5’ of slack. The junction box at the controller cabinet shall have
19.5’ of slack. Controller cabinets shall have 2’ of slack. Slack cable shall be
coiled and tied in a minimum of three places around the coil. No splices shall
be allowed in the fiber optic cable except in the controllers. Splices shall be of
the epoxy/polish type.

The contractor shall test the fiber optic cable after the installation to verify the
integrity of the fiber.

The payment for supplying, installing and testing shall be incidental to the
contract unit price per foot for “12 Strand Fiber Optic Cable”.
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Plotting Date: 08/27/2015
Rigid Condu Innerduct Copper Wire Copper Tray Cable, K2 Twisted Shielded Pole and Bracket Preemption Fiber Optic
Schedule 40 Schedule 80 Schedule 40 #14 Pair Cable Cable Cable
2" 3" 4" 5" 2" 3" 4" 1" 1/C 1/C 1/C 1/C 4/C 12/C 19/C 24/C #16 2/C 12
#3 #4 #6 #10 AWG #10 Strand
AWG AWG AWG AWG AWG
Location to Location Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft
LIGHTING
L1 JL1 80 250
JL1 L2 190 45 730
L2 JL2 235 730
JL2 L3 80 250
JL2 L4 210 45 790
L4 JL3 250 775
JL3 LS 70 220
JL3 L6 210 45 790
L6 JL4 200 50 775
JL4 L7 70 220
JL4 L8 250 775
L8 JLS 200 45 760
JLS L9 85 265
JLS L10 205 60 820
L10 JLG 245 70 975
JLé SERVICE CABINET 130 405 405
JL6 JL7 195 605
JLT L11 85 265
JLT L12 210 650
L12 JLa 205 635
JLg L13 85 265
JLg L14 225 700
L14 L15 220 680
L15 JL9 85 265
JLg L16 220 680
L16 JL10 225 700
JL10 L17 85 265
JL10 L18 175 50 700
L18 JL11 220 680
JL1 L19 85 265
JL1 L20 225 665
L20 JL12 215 665
JL12 L21 85 265
JL12 L22 215 665
SERVICE CABINET JL13 105 325
JL13 JL14 175 545
JL14 L23 85 265
JL14 L24 230 715
L24 JL15 195 605
JL1S L25 85 265
JL1S L26 185 60 760
L26 JL16 230 715
JL16 L27 85 265
JL16 L28 250 775
L28 JL17 230 715
JL17 L29 85 265
JL17 L30 235 50 885
L30 JL18 270 835
JL18 L31 70 220
Subtotal: 6,875 1,930 10,020 | 17,685
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Rigid Conduit Innerduct Copper Wire Copper Tray Cable, K2 Twisted Shielded Pole and Bracket Freemption Fiber Optic
Schedule 40 Schedule 80 Schedule 40 #14 Pair Cable Cable Cable
2" 3" 4" 5" 2" 3" 4" 1" 1/C 1/C 1/C 1/C 4/C 12/C 19/C 24/C #16 2/C 12
#3 #4 #6 #10 AWG #10 Strand
AWG AWG AWG AWG AWG
Location to Location Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft
LUMINAIRE POLES
LUMINAIRE POLE L1 65
LUMINAIRE POLE L2 65
LUMINAIRE POLE L3 65
LUMINAIRE POLE L4 65
LUMINAIRE POLE L5 65
LUMINAIRE POLE L6 65
LUMINAIRE POLE L7 65
LUMINAIRE POLE L8 65
LUMINAIRE POLE L9 65
LUMINAIRE POLE L10 65
LUMINAIRE POLE L11 65
LUMINAIRE POLE L12 65
LUMINAIRE POLE L13 65
LUMINAIRE POLE L14 65
LUMINAIRE POLE L15 65
LUMINAIRE POLE L16 65
LUMINAIRE POLE L17 65
LUMINAIRE POLE L18 65
LUMINAIRE POLE L19 65
LUMINAIRE POLE L20 65
LUMINAIRE POLE L21 65
LUMINAIRE POLE L22 65
LUMINAIRE POLE L23 65
LUMINAIRE POLE L24 65
LUMINAIRE POLE L25 65
LUMINAIRE POLE L26 65
LUMINAIRE POLE L27 65
LUMINAIRE POLE L28 65
LUMINAIRE POLE L29 65
LUMINAIRE POLE L30 65
LUMINAIRE POLE L31 65
Subtotal: 2015
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Plotting Date: 08/27/2015
Rigid Conduit Innerduct Copper Wire Copper Tray Cable, K2 Twisted Shielded Pole and Bracket Freemption Fiber Optic
Schedule 40 Schedule 80 Schedule 40 #14 Pair Cable Cable Cable

2" 3" 4" 5" 2" 3" 4" 1" 1IC 1/C 1IC 1IC 4/C 12/C 19/C 24/C #16 2iC 12

#3 #4 #6 #10 AWG #10 Strand

AWG | AWG | AWG | AWG AWG
Location to Location Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft
FIBER

CONTROLLER @ 3rd JF1 35 35 45 60
JF1 JF2 315 315 325 345
JF2 JF3 255 55 310 320 340
JF3 JF4 260 55 315 325 360
JF4 JF5 255 255 265 285
JF5 JF6 60 60 65 85
JFG JFT 245 70 315 325 360
JFT JF8 60 75 135 140 160
JF8 JF9 60 60 65 85
JF9 JF10 180 180 190 210
JF10 JF11 270 45 315 325 360
JF11 JF12 265 45 310 320 340
JF12 JF13 195 195 205 225
JF13 JF14 80 80 85 105
JF14 JF15 35 80 115 120 140
JF15 CONTROLLER @ 10th 70 70 80 100
JF15 JF16 310 310 320 340
JF16 JF17 270 270 280 300
JF1T JF18 310 310 320 340
JF18 JF19 360 360 375 395
JF19 CONTROLLER(X-ING) 35 35 40 60
CONTROLLER(X-ING) JF20 235 235 245 265
JF20 JF21 310 310 320 340
JF21 JF22 310 310 320 340
JF22 JF23 310 310 320 340
JF23 JF24 205 205 215 235
JF24 CONTROLLER @ 14th 30 30 35 55
Subtotal: 5,125 625 5,750 5,990 6,570
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Plotting Date: 08/27/2015
Rigid Conduit Innerduct Copper Wire Copper Tray Cable, K2 Twisted Shielded Pole and Bracket Freemption Fiber Optic
Schedule 40 Schedule 80 Schedule 40 #14 Pair Cable Cable Cable
2" 3" 4" 5" 2" 3" 4" 1" 1/C 1/C 1/C 1/C 4/C 12/C 19/C 24/C #16 2ic 12
#3 #4 #6 #10 AWG #10 Strand
AWG | AWG | AWG | AWG AWG
Location to Location Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft
US HWY 81/ 4TH STREET & 3RD AVENUE
EJB1 PC3 20 25
PED PB POLE PC1 10
PED PB POLE PC2 10
PED PB POLE PC3 10
PED PB POLE PC4 10
PED PB POLE PC5 10
PED PB POLE PC6 10
PED PB POLE PC7 10
PED PB POLE PC8 10
US HWY 81/ 4TH STREET & 10TH AVENUE
SERVICE CABINET JA1 120 375 375
JA1 CONTROLLER 25 80 80 210 105 235 210
JA1 JA2 20 25
JA1 JA3 65 205 135 70 205 135
JA3 REB3 165 510 175 345
JA3 PAT 25 30
JA3 PA8 40 45
JA3 JA4 145 450
JA1 A3 25 80 30 55
JA1 PAS 50 55
JA1 PAB 25 30
JA1 JAS 40 95 420 560 280 670 560
JAS REB1 15 50 20 35
JAS PA3 20 25
JAS PA4 35 40
JAS JAB 125 390
JAS JAT 70 220 145 75 145 145
JAT Al 30 95 35 65
JAT PA1 30 35
JAT PA2 15 20
JAT JAB 25 55
SIGNAL POLE Al 165 70 110
SIGNAL POLE REB1 110 70 45
SIGNAL POLE A3 200 70 65
SIGNAL POLE REB3 115 70 50
PED PB POLE PA1 10
PED PB POLE PA2 10
PED PB POLE PA3 10
PED PB POLE PA4 10
PED PB POLE PAS 10
PED PB POLE PAB 10
PED PB POLE PAT 10
PED PB POLE PA8 10
Subtotal: 695 235 40 25 135 95 455 2,035 2,105 790 2,175 280 1,820

...\prj\codn026X\TableConduit.dgn

File -



1:200

Plot Scale -

trpr14286

Plotted From -

STATE OF PROJECT SHEET STF%TQLS
TABLE OF CONDUIT AND CABLE QUANTITIE L ey el
Plotting Date: 08/27/2015
Rigid Conduit Innerduct Copper Wire Copper Tray Cable, K2 Twisted Shielded Pole and Bracket Freemption Fiber Optic
Schedule 40 Schedule 80 Schedule 40 #14 Pair Cable Cable Cable
2" 3" 4" 5" 2" 3" 4" 1" 1IC 1/C 1IC 1IC 4/C 12/C 19/C 24/C #16 2iC 12
#3 #4 #6 #10 AWG #10 Strand
AWG | AWG | AWG | AWG AWG
Location to Location Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft
US HWY 81/ 4TH STREET & 14TH AVENUE
SERVICE CABINET JB1 40 125 125
JB1 CONTROLLER 30 95 95 250 35 35 95 310 250
JB1 B4 15 20 35
JB1 PB7 20 25
JB1 PB8 25 30
JB1 JB2 115 360
JB1 JB3 120 375 250 125 125 250 250
JB3 B1 45 140 50 95
JB3 BS 25 30
JB3 PB1 35 40
JB3 PB2 15 20
JB3 JB4 25 55
JB1 JB5 75 235 310 155 390 310
JBS B3 20 65 25 45
JBS PBS 40 45
JBS PB6 20 25
JBS JB6 20 45
JBS JBT 130 270 135 405 270
JBT B2 20 25 45
JBT PB3 20 25
JBT PB4 35 40
JBT JBg 115 360
SIGNAL POLE B1 165 70
SIGNAL POLE B2 125
SIGNAL POLE B3 190 70 95
SIGNAL POLE B4 125
SIGNAL POLE BS 60
PED PB POLE PB1 10
PED PB POLE PB2 10
PED PB POLE PB3 10
PED PB POLE PB4 10
PED PB POLE PBS 10
PED PB POLE PB6 10
PED PB POLE PB7 10
PED PB POLE PB8 10
US HWY 81/ 4TH ST (PEDESTRIAN CROSSING)
SERVICE CABINET JBg 200 620
JBY JB10 310 960
JB10 JB11 310 960
JB11 JB12 310 960
JB12 JB13 310 960
JB13 CONTROLLER 25 80 55 55
JB13 D1 20 25
JB13 PD1 20 25
JB13 JB14 80 85 85
JB14 REB2 15 20
JB14 PD2 25 30
SIGNAL POLE D1 130
SIGNAL POLE REB2 115
PED PB POLE PD1 10
PED PB POLE PD2 10
Subtotal: 2,095 100 30 80 130 195 4,760 | 1,035 2,535 210 375 455 2,175 140 1,385
Total: 14790 335 40 55 2635 265 290 5750 10020 | 22900 | 3070 5990 4640 210 375 1245 4350 2435 3215 6570

...\prj\codn026X\TableConduit.dgn

File -



1:40

Plot Scale -

trpr14286

Plotted From -

PROJECT TOTAL

STATE OF SHEET SHEETS
I SOUTH
Plotting Date: 08/27/2015

US HWY 81/4TH STREET E & THIRD AVENUE

DON'T CROSS : EPC3 76+48-O_50-O' L

N '
| DON'T CROSS 1

EPC275+91.0-56.8'L 05 oo PBI oo —

'
'
' PUSHBUTTON _,

'
DON'T CROSS

‘/E,:B‘i \Wt '

g TO CROSS '

THIRD AVENUE

EPC1 75+75.3-40.0' L

' PUSHBUTTON _ A

REMOVE FOR RESET

ITEM

KEY
‘o5, |PEDESTRIAN PUSH BUTTON
2B (EPC3)

PEDESTRIAN CROSSING SIGN
R10-3e (LEFT - 1)

US HWY 81/4TH STREET E

ESTIMATE OF QUANTITIES

KEY ITEM
REMOVE PEDESTRIAN PUSH BUTTON POLE

QUANT

°  |(EPC3)

‘_/»

SCALE
1"= 40

EPC4 76+57.0-41.8' L

N 1

- DON'T CROSS

., R 1
PR

= TO CROSS '
'

=
UNIT 080
EACH - § @&
"F’-Ei,
N g '
~_ "\ _PusEuToN
EPC8 75+74.5-36.2' R
EPCS5 76+55.6-36.7' R
o’

EPC7 75+90.0-53.2' R --
: B

.
el !

(L N I

P B,I TOCROSS 1 ! DONT CROSS

.- ' Bkl '

| | ey

I\ PUSHBUTTON ‘\P Bll TO CROSS 1

- !

EPC6 76+42.2-51.8' R

U:\rd\prj\codn026X\076es.dgn
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1:40

Plot Scale -

trpr14286

Plotted From -

PROJECT TOTAL
STATE OF SHEET SHEETS

SIGNAL LAYOUT
08/27/2015

US HWY 81/4TH STREET E & THIRD AVENUE

‘_/>

SCALE
1"= 40

2 PC3 76+48.0-50.0' L

Epc1 75+75.3-40.0l L ,’~\: ﬁ DON‘TCROSSE ‘,’~‘I w DQN‘TCROSSE
'\F_J_B,I TOCROSS E_B;, TOCROSS 1 EPC4 76+57.0-41.8' L

EPC2 75+91.0-56.8' L

'
'
' PUSHBUTTON _,

THIRD AVENUE

'
. W DON'T CROSS
L LA ' !
IN'T Ci S
|\PB,I TO CROSS ' -y ﬁ DON'T CROS! :
~c ,
' .
‘\PBII TOCROSS 1
- !

RESET SIGNAL EQUIPMENT e

KEY ITEM
PEDESTRIAN PUSH BUTTON
(PC3)

PEDESTRIAN CROSSING SIGN
-{R10-3e (LEFT - 1)

ESTIMATE OF QUANTITIES

KEY ITEM QBANT/UNIT R |
PEDESTRIAN PUSH BUTTON POLE oo star !
° 1 EACH

(PC3) : ,
"F’-Ei,
™ = :
N~ ————\_pusnsumion

@

EPC7 75+90.0-53.2' R

EPC5 76+55.6-36.7' R
EPC6 76+42.2-51.8' R

EPC8 75+74.5-36.2' R

.
el !

(L \ I

P B,I TOCROSS 1 ! DONT CROSS

-n ' Bt '

| | ey

I\ PUSHBUTTON ‘\P Bll TO CROSS 1

- !

U:\rd\prj\codn026X\076s.dgn

File -




\ PUSH BUTTON __J

STATE OF PROJECT SHEET | JOTAL
SIGNAL LAYOUT e
Plotting Date: 08/27/2015
% RBR START CROSSING
W B /) m—
: e
g TIVE REMA\’N\NG SCALE
E ‘O FINISH CROSSING 1 " = 40'
v DON'T CROSS RSN START CROSSING
@ e A I
%\ START CROSSING N STA?T CROSSING PUSH BUTTON ;\[:&TTC:;\:;G
DONTSTART mrﬁsw\:;e | Ilq'\m&
m TIME REILAAININGV [l I(\]’\/’\V‘EVEEM;:!\ﬂ\‘lNGC %J ] \ DON'T CROSS
ESTIMATE OF QUANTITIES _ = &
_ DON'T CROSS DON'T CROSS > PUSH BUTTON
KEY ITEM E%\(I UNIT @ TO CROSS @ TO CROSY <
SIGNAL POLE W/40' MAST ARM & 8' LUMIN ARM Q T EUSH RUTTON N FUSHRUTIoN ']_: i) |®
Cre—— (A1) 1 EACH = i E i
- ' ' ' ; = i
(Spl\g)NAL POLE W/55' MAST ARM & 8' LUMIN ARM 1 EACH S EE 5 i © REB1 102+87 3-53.2' L
« |ROADWAY LUMINAIRE, LED WITH P.E. 4 EACH (0 PA3 102+83.1-46.1' L
(A1,A3) A1102+10-38' L ‘ © WX PA4 102+92.8-37.0' L
_[> ?1S1I§1C)JTION VEHICLE SIGNAL HEAD 14 EACH PA1102+13.4-37.5'L ;2
- _ ' ) 2:)!_ :
EMERGENCY VEHICLE PREEMPTION UNIT 1 EACH PA2102+26.9-50.7" L i i_ E
(4-CHANNEL) D\J ; B et
D— OPTICAL DETECTOR 4 EACH — N V L8 ¢
R.O.W ) !
PEDESTRIAN PUSH BUTTON 8 |EACH / ST Y — RO.W.
PEDESTRIAN PUSH BUTTON POLE 1==J:============================ | \=_l=======-—-—-—---_ ____j;r____ W
o (PA1-PA8> 8 EACH | Sp— ===
_El PEDESTRIAN SIGNAL HEAD W/COUNTDOWN TIMER 8 EACH US HWY 81/4TH STREET E
(15-22)
T G)
| PEDESTRIAN CROSSING SIGN s |EacH ; - ;
1R10-3e (LEFT - 4 /RIGHT - 4) 101+00 @ 1n'2+rr 104+00
<@_ EL14..__.. -
EL12 —————.L
:=======:E=‘=<:T=============I=T=="Cr----==i1==========<=:f=====;=‘::“'== L. g ———— d ﬁ#"'l\f‘:[
\ (D]
RESET SIGNAL EQUIPMENT R.O. . o
_ o o @ % .U.
KEY ITEM aGRNTUNIT € | ) ]§§
SIGNAL POLE W/25" MAST ARM & 6' LUMIN ARM
®=——| (REB1,REB3) 2 |EACH
= |(ReplRebs) AR, 400WWITHP.E. 2 |EACH REB3 102+25.3-53.6' R A3 102+87.8-52.3' R
: PA7 102+26.5-51.0' R PA5 102+99.6-37.5' R
PAS 102+13.9.39.3' R PA6 102+84.2-52.0' R
| |
\f'h START}:ROSS\NG
% SR START CROSSING ST — W S—TA‘:/T\TE:LS?NG e PFeTaRTED
2 v‘i/AETHC\g,FE%R VEHICLES VEHICLES TIME REMA\NNG‘
DONT START e e S
FINISH CROSSING m IF STARTED e IF STARTED N DONT CROSS
- ] e T e B - LS R
E T D’ON"T . : DON'T CROSS ON'T CROSS \CUSHEUTION
% @ L4 . o cross @ TG CROSS
“ \__PUSHBUTTON J \__PUSHBUTTON

U:\rd\prj\codn026X\103s.dgn
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SIGNAL LAYOUT

US HWY 81/4TH STREET E

STATE OF PROJECT

TOTAL

souTh SHEET | sHEeTs
DAKOTA P 0081(93)157 L13 L51
Plotting Date: 08/27/2015

5/ —

SCALE
1"= 40

ESTIMATE OF QUANTITIES i e
KEY ITEM QBRNTIUNIT §
(SD|c1;)r\1AL POLE W/35"MAST ARM 1 EACH 9 m RS
o— 3] HE—————
PEDESTRIAN HYBRID BEACON SIGNAL HEAD o L16 114+94-37 2' L Wm PD2 115+25-35' L I oon cross
-[> (1-6) 6 EACH EEE REB2 115+16-38' L @ W TO CROSS
PEDESTRIAN PUSH BUTTON 2 |EacH| i © \__Slsraurron )
. |PEDESTRIAN PUSH BUTTON POLE > | EACH L5
(PD1-PD2) = = J =]
] |PEDESTRIAN SIGNAL HEAD W/COUNTDOWN TIMER 5 EACH  —————————————— O — Bl e e
il [(6:) ENNE—————— el ® T IS
: 5 16, o
PEDESTRIAN CROSSING SIGN )
IR10-3¢ (LEFT -1 /RIGHT - 1) 2 | EACH ol
14+00 11 5+00 B 116+00
US HWY 81/4TH STREET E < ©
11
=l )
LI — ,===========’f=================(ﬁ:==== CIEZC EL19zzs2----
RESET SIGNAL EQUIPMENT = gt —d
KEY ITEM Ei-m UN |T Y START CROSSING 1 ﬂl .;6] YA
SIGNAL POLE W/30" MAST ARM = 1 | DITI538 43R =
“—|(REB2) 1 EACH owrsurt |PD1 115+25-38' L

IF STARTED

FLash

TIME REMAINING
TO FINISH CROSSING

e

oY

WA ponT cross
a,

7O CROSS

PUSH BUTTON __/

NORTH %l\'l:TRANCE
FOURSQUARE CHURCH




EXISTING SIGNAL LAYOUT

REMOVE FOR RESET

KEY

ITEM

SIGNAL POLE W/25' MAST ARM & 6' LUMIN ARM
(EB1,EB3)

SEICBESJAL POLE W/30' MAST ARM

ROADWAY LUMINAIRE, 400W WITH P.E.
(EB1,EB3)

(3185?TION VEHICLE SIGNAL HEAD

EMERGENCY VEHICLE PREEMPTION UNIT
(4-CHANNEL)

OPTICAL DETECTOR

PEDESTRIAN PUSH BUTTON

(23-30)

PEDESTRIAN SIGNAL HEAD W/COUNTDOWN TIMER

PEDESTRIAN CROSSING SIGN
R10-3e (LEFT - 4/RIGHT - 4)

ESTIMATE OF QUANTITIES

(EPB1-EPB7)

KEY ITEM QBANTIUNIT
REMOVE SIGNAL POLE FOOTING
# |(EB1-EB4) 4 |EACH
REMOVE SIGNAL POLE W/25' MAST ARM
Je—— (EB4) 1 EACH
— [REMOVE PEDESTRIAN PUSH BUTTON POLE - TeacH

US HWY 81/4TH STREET E & 14TH AVENUE

14TH AVENUE

PROJECT TOTAL
STATE OF SHEET SHEETS
SOUTH

DAKOTA P 0081(93)157 L14 L51

Plotting Date: 08/27/2015

»/ —

SCALE
1"= 40

'
DON'T CROSS
s I3
TO CROSS

'
AR PUSH BUTTON

. '
' \ FINISI G
\ yapd .
b
3 1
. DON'T CROSS 1
1R !

&
. TOCROSS -~
! 1PB)
i PUSH BUTTON Ne o




1:40

Plot Scale -

trpr14286

Plotted From -

RESET SIGNAL EQUIPMENT

ITEM

?185()3TION VEHICLE SIGNAL HEAD

EMERGENCY VEHICLE PREEMPTION UNIT
(4-CHANNEL)

OPTICAL DETECTOR

PEDESTRIAN SIGNAL HEAD W/COUNTDOWN TIMER

1(23-30)

PEDESTRIAN CROSSING SIGN
R10-3e (LEFT - 4/RIGHT - 4)

ESTIMATE OF QUANTITIES
KEY ITEM QBANTIUNIT
© |RELOCATE SIGNAL EQUIPMENT LM 1 Ls
N FBES?ESTAL SIGNAL POLE 1 |EAcH
5 SB!(1';‘-NAL POLE W/40' MAST ARM & 8 LUMIN ARM T |EAcH
5 (SEI»E;,\BLZ\;_ POLE W45 MAST ARM > | eacH
5 (Ség—:)NAL POLE W/55' MAST ARM & 8 LUMIN ARM 1 | EAch
ROADWAY LUMINAIRE, LED WITH P.E.
D— |OPTICAL DETECTOR 2 | EACH
PEDESTRIAN PUSH BUTTON 8 EACH
PEDESTRIAN PUSH BUTTON POLE
° | (PB1-PBB) 8 |EACH

SIGNAL LAYOUT

US HWY 81/4TH STREET E & 14TH AVENUE

14TH AVENUE

B1128+54.9-38.2' L
PB1128+67.0-37.3' L
PB2 128+80.5-49.8' L
B5 128+79.8-40.2' L

STATE OF PROJECT SHEET | JOTAL
SOUTH
DAKOTA P 0081 (93)157 L15 L51

Plotting Date: 08/27/2015

»/ —

SCALE
1"= 40

B2 129+56.8-47.7' L
PB3 129+51.4-59.3' L
PB4 129+64.5-44.5' L

TOCROSS 1,7~ \\:,‘_ _____________
\PB) Sessrrrszrrzsis

b
PUSHBUTTON ,“ =~

‘ '
DON'T CROSS |
'

o
’, \' N
'\PB»: TO CROSS
-- >
\

¥ 1
| PUSHBUTTON

——
TO CROSS 7

B
PUSH BUTTON ,I =

US HWY 81/4TH STREET E

N\ 5

' or !

+ BA s !

R DONT START :

'

H '
'

y* 6
A& srarten
i
N |
! DON'T CROSS
AN EANAAANANAAAANAAT
' R
L
- TOCROSS 1
'

I’ NI
1PB} |
N<-/l_ PUSHBUTTON

HANANAANANAANANANNAN

B4 128+73.7-46.2 R [I§
PB7 128+87.3-51.8' R =
PB8 128+72.3-38.5'R 1A A"~

131+00

S
RT CROSSING}

VATCHFOR !
VEHICLES ~ b—

)

PUSH BUTTON ;%= -

/" B3 129+47.3-51.9'R
PB5 129+56.6-38.9' R
PB6 129+42.9-52.1' L

F '
B < 3
P STARTED
1 N

: DON"CROSS:
1B !

TO CROSS 1
'
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1:40

Plot Scale -

trpr14286

Plotted From -

CONDUIT LAYOUT

US HWY 81/4TH STREET E

STATE OF
SOUTH
DAKOTA

PROJECT

P 0081(93)157

SHEET

TOTAL
SHEETS

L16

L51

Plotting Date:

‘_/>

08/27/2015

EPC7 75+90.0-53.2' R
EPC8 75+74.5-36.2' R

5 76+55.6:36.7' R
6 76+42.2-51.8'R

EXISTING ITEMS ESTIMATE OF QUANTITIES SME
KEY ITEM KEY ITEM QBGANT UNIT
% | PREFORMED DETECTOR LOOP PREFORMED DETECTOR LOOP
! |(s1-85) [] (N1-N5,E1-E4,W1-W4) 13 EACH
o ELECTRICAL JUNCTION BOX "
¥ | ot EBd) 2" RIGID CONDUIT, SCHEDULE 40 20 FT
® | TRAFFIC SIGNAL CONTROLLER 4/C #14 AWG COPPER TRAY CABLE, K2 105 | FT
ELECTRICAL JUNCTION BOX
(ELJB1, ESJB2, ESJB3, ESJBS, ESJB6)
L
2
Z
ST :
| — < %% " F. |
o a) .
Df) o { doe 0 |
T |
“PC3 76+48.0-50.0' L
EPC1 75+75.3-40.0' L| EPC4 76+57.0-41.8
EPC2 75+91.0-56.8' L
ROW. | /Ll L/
— d ’ d
=
74+3507'R ‘ : : ’
§ __74+00 ot W L7500y " J#,?mee——/—L
-.?1;/ 74+35-19'R 77+7]5-08‘ L
{521 US HWY 81/4TH STREET
5

U:\rd\prj\codn026X\076¢c.dgn
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1:40

Plot Scale -

trpr14286

Plotted From -

CONDUIT LAYOUT

US HWY 81/4TH STREET E

STATE OF
SOUTH
DAKOTA

PROJECT TOTAL
SHEET | sHEeTs

P 0081(93)157 L17 L51

ESTIMATE OF QUANTITIES

KEY ITEM AGANT/UNIT| KEY ITEM QBRNT UNIT

* '(?E'f_“{'_%\{ES%UM'NA'RE POLE 25 |EACH| A |ELECTRICAL SERVICE CABINET 2 | EACH
T G) 5oy UMINAIRE POLE FOOTING 25 |EACH 2/C #10 AWG COPPER POLE & BRACKET CABLE 2,015 | FT
o— | B Y TanE FUMINAIRE POLE 31 | EACH 2" RIGID CONDUIT, SCHEDULE 40 12,000 | FT
g |SAFVARIZED S TEEL UTILITY POLE 2 |EACH 2" RIGID CONDUIT, SCHEDULE 80 2,555 | FT
. ﬁ_?_ﬁ\_g‘{‘)"‘w LUMINAIRE, LED WITH P.E. 31 | EACH 1" INNERDUCT, SCHEDULE 40 5750 | FT
o %LE'L”;,J'\{')ETER FOOTING 250 FT 1/C #3 AWG COPPER WIRE 10,020 | FT
B |5 ECTRICAL JUNCTION BOX 20 |EAcH| (%) |1/C#4 AWG COPPER WIRE 17,685 | FT
B | e prm L JUNCTION Box 3 |EACH 1/C #10 AWG COPPER WIRE 5990 | FT
O | R S TION BOX 21 |EACH 12 STRAND FIBER OPTIC CABLE 6,570 | FT

FOURTH AVENUE

R.O.W

=
o
4

L3 83+22-34.7' L
@

Plotting Date: 08/31/2015

‘»/>

SCALE
1"= 40

=
SCH
204 3

U:\rd\prj\codn026X\079c.dgn
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1:40

Plot Scale -

85+59-34.7'R

trpr14286

Plotted From -

R.O.W.

STATE OF PROJECT SHEET ST,_%TEATLS
CONDUIT LAYOUT i | ewoorsr e |
Plotting Date: 08/27/2015
SCALE
1" = 40'
L L
-] -]
= i = = i E
o z o S = o
4 T o &yl e " T o’
~ i E
L pX
" o o ? ®
Froe)p o
< SCH = .
@ 40 ——J m i
— o ol R :
) ( N . “
; L5 87+96-34.7' L h
< Y _JF5 ;
R.O.W 3 — l_l_} 2 R.O.W
4
US HWY 81/4TH STREET E ok
; /_/ t ) Hil
-~ 2 alE :
86+00 o 3d+4 90+00
M 3 .
#4 ol
- i El
L5E 6
—F ——T¢p R ——X I ——— o —
R.O.W. JL3 R.O.W
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1:40

Plot Scale -

trpr14286

Plotted From -

SEVENTH AVENUE

STATE OF PROJECT SHEET [ gl
(:( )PII)' ' I I !! ()l | I SOUTH
I Y DAKOTA P 0081(93)157 L19 L51
Plotting Date: 08/27/2015

US HWY 81/4TH STREET E

R.O.W.

3]
92+70-34.7'L

l_
~Ny

M ()

SCALE
1"= 40’

eJ

6 68 7
» L6 90+33-34.7"

I
: S S = 3 S =
. US HWY 81/4TH STREET E | #4 l
: . . . 7
; 93+00 94+0 l 95400 o 96+00 l
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1:40

Plot Scale -

trpr14286

Plotted From -

EIGHTH AVENUE

STATE OF PROJECT SHEET [ gl
CONDUIT LAYOU'T s | eomers Tl e
Plotting Date: 08/27/2015
SCALE
1" = 40’
L
2
Z
L
>
<
I
|_
Z
pz4
=
O
L SCH
(-
E2=3PR)
%5’7 r—
L9 97+41-37.2'L 5 A\
| ROW. ‘ IF12 © \ o R.O.W
P S 4 VN 1S SV N 7z s U
US HWY 81/4TH STREET E
S = S S S S
100+00 101+12:08'R[—10 '
o M M 101+12-19'R = M.
EL11
A=

R.O.W
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1:40

Plot Scale -

trpr14286

Plotted From -

CONDUIT LAYOUT

US HWY 81/4TH STREET E & TENTH AVENUE

STATE OF PROJECT SHEET
SOUTH

TOTAL
SHEETS

DAKOTA P 0081(93)157 21

L51

Plotting Date: 08/27/2015

SCALE
1"= 40

()
©
@ B /) —
(9
49

7 T
ESTIMATE OF QUANTITIES e (2 o scH
- A1 102+10-38' L
KEY ITEM QE%[IT UNIT PA1102+13.4-37.5' L @ REB1 102487 3-53.2' L
3 DIAMETER FOOTING PA2 102+26.9-50.7' L 461"
o |3 DRMETER o 59 FT w PA3 102+83.1-46.1' L
@ |TYPE 2 ELECTRICAL JUNCTION BOX 4 |EAcH @ z 3 PA4102+92.8-37.0°L
(JA2,JA4,JA6,JA8) @ ¢ #6
O |TYPE 3 ELECTRICAL JUNCTION BOX +  |EAchH Z 5
(JA1,JA3.JA5.JAT) . T 0 @
A |ELECTRICAL SERVICE CABINET 1 |EACH E = E
| GALVANIZED STEEL UTILITY POLE T | EAcH ¢ = & 24/G
NOT A BID ITEM —
METER SOCKET SCH
@ |NOTABID [TEM 1 |EACH 40
R |TRAFFIC SIGNAL CONTROLLER 1 |EACH " NN
5
PREFORMED DETECTOR LOOP - 4
L] |(E5E£7.N6-N10.56-510.W5-W10) 19 | EACH SCH PZC /3C D
DETECTOR UNIT 9 |EACH 2oaick #6 | N
2" RIGID CONDUIT, SCHEDULE 40 675 | FT e qﬁﬁl_ R.O.W
A () N ey PN \“r\—l\
3" RIGID CONDUIT, SCHEDULE 40 235 FT / e e e
4" RIGID CONDUIT, SCHEDULE 40 40 FT ,,—~:Ziif’,::"i03+97-19' L
5" RIGID CONDUIT, SCHEDULE 40 25 FT , 0300.05 R | 103+97-08' L
3" RIGID CONDUIT, SCHEDULE 80 135 | FT i ' fi =
101400 oo en L 103200 ~ 104+00
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SERVICE CABINET
[—— — —— 120\240 v.a.c., 60hz.,
o —} 1 Phase, 3 Wire Service
By WATERTOWN
50 amp. MUNICIPAL UTILITIES
P
d
S
E |2 E |2 E |2 E |2 E |2 E |2 §[E E |2
L L L L7 L9 L11 1 1
[ ] q 1;=- q 4 q [ ] q 4J=- q ® q 4 q q q [ ] q
§ g § g # % g ; % % % % jI-E
z
S
TO S
}JL11 3
JL1 L2 JL2 L4 JL3 L6 JL4 L8 JL5 L10 JL6 JL7 L12 JL8 L14 L15 JL9 L16 JL10 L18 i?
2
NOTE: L19 £ [ 21 £
All circuits shall be bonded in accordance g g
with the NATIONAL ELECTRICAL CODE. Ee N 5 N
Quantities for bonding conductors are not B q P q
included in these plans.
?E iﬁ
LEGEND: * % ¢ %
e/® FUSE: 6 amp. Non-Time Delay @
or
2 8/10 amp. Dual Element
(O LUMINAIRE: 400 watt High Pressure
Sodium Lamp
FROM
L18

JL11 L20 JL12 L22
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SERVICE CABINET

100 amp

120\240 v.a.c., 60hz.,
—} 1 Phase, 3 Wire Service

[
. By WATERTOWN
MUNICIPAL UTILITIES
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I/ \¥
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®
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E—ﬁ"“—a\.-ojm
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\‘
[(e]
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— =7 FAIVNINNT

31
15- q [ ] q [ ] q 1;_- q [ ]
JL13 =
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JL14 24 JL15 26 JL16 L28 JL17 30 JL18

STATE OF PROJECT SHEET

TOTAL

SOUTH SHEETS
DAKOTA P 0081(93)157 L33 L51

Plotting Date: 08/27/2015
NOTE:
All circuits shall be bonded in accordance
with the NATIONAL ELECTRICAL CODE.
Quantities for bonding conductors are not
included in these plans.

LEGEND:

¢/® FUSE: 6 amp. Non-Time Delay
or
2 8/10 amp. Dual Element

(O LUMINAIRE: 400 watt High Pressure
Sodium Lamp
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QREL o o . eo—e-CQRIEL j_ re o jo-E BK g @-BLRD
A =T | » : DR | e
m BUTTON BUTTON o L (OR_ [ QR}I==e T
e —= DT
1 o OR/BL
L L
- JE19 N
Ff;?g" { AA20) AA21
AA22 AA23} J1I;(2)0
PD2 @
—= 14 2 | os
PO
tJ
=
LEGEND:
] [ FUSE: 6 amp. Non-Time Delay NOTE:
or All circuits shall be bonded in accordance

2 8/10 amp. Dual Element

(O LUMINAIRE: 400 watt High Pressure
Sodium Lamp

with the NATIONAL ELECTRICAL CODE.
Quantities for bonding conductors are not
included in these plans.
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1:40

Plot Scale -

trpr14286

Plotted From -

EXISTING SIGNAL TIMING

US HWY 81/5TH STREET E & 1ST AVENUE N

(INFORMATIONAL)

PHASING AND SEQUENCING

INTERVAL s
112]|3|4|5]|6|10[11]12]|13[14[15|16|17[18]19 |20 |21|22 | DISPLAY
SIGNAL HEAD
R G/|G
9,10 AP Ao G |6 |Y Y
11,12 c|c|a|c|Y v
R G/|G
12 ‘a4 a4 G|CG|Y Y
3,4 G|G cla]|y v
G/|G
13,14 AP AN IR c|lae|yY R
15,16 cgla|la|y c|la|yY
5,6,7,8 G|Y c|la|yY R
17,18,21,22 DW|DW|DW|DW{DW{DW| W | f7[DW|DwW{ DW{DwW{Dwipw [pw{pw(pw(ow|ow| o ay
F NO
19,20,23,24 DW|DW|DW| DW| DW| DW|DW| DW DW|[DW|DW|DW[DWDW PW [DW| W | 5 iDW| 1 spray
MOVEMENTS 185 | 186 | 285 | 286 W/PED | 4&7 488 4&8 W/PED

PHASES

-f- s
_\I, : N

N

—_—

A
|

STATE OF

PROJECT SHEET

SOUTH

TOTAL
SHEETS

US 81/5TH ST EAST

1ST AVE NORTH

OAOTA P 0081(93)157 37 | Lot
Plotting Date: 08/31/2015
CONTROLLER TIMINGS (FREE OPERATION)

MOVEMENT 1]2]s]a]s]e|7]s
PHASE LU I ) e

MIN GREEN al2fal7]al2] |7

ADDED INITIAL

MAX INITIAL

PASSAGE TIME s|3] [a]3|3]3]3

MAXIMUM 1 15[40| [30]15]40[15 30

MAXIMUM 2 TIMING PLAN 1

TIME BEFORE TIME OF DAY (TOD) PATTERN (C/S/O)

TIME TO REDUCE 6:00 - 8:00 1111

MINIMUM GAP 23:00 - 6:00 FLASH

YELLOW CHANGE 3|4 4|34 3]s

RED CLEARANGE 2| |2
WALK 7 7] 7] |7 COORDINATION TIMING

PED CLEARANCE IEINEINE CYCLE 1= 72 SEC

MOVEMENT 1l2]3]a|s|e6]7]s
WEEKLY PROGRAM PHASE LIt [ |—]] —
SUN|moN| TUE |wWED| THU| FRI| sAT TIME - SPLIT 1 10 | 48 42 {1048 [10 | 32
TIMING PLAN R COORDINATED PHASE X X
OFFSET 1= 0 SEC

U:\rd\prj\codn026X\059time.dgn
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1:40

Plot Scale -

trpr14286

Plotted From -

SIGNAL TIMING

US HWY 81 /4TH STREET E & 3RD AVENUE NE

STATE OF

PROJECT

SHEET

SOUTH
DAKOTA

P 0081(93)157

TOTAL
SHEETS

L38

L51

Plotting Date:

09/01/2015

TIMING PLAN 1
TIME OF DAY (TOD)|PATTERN (C/S/O)
07:00 - 09:00 111
09:00 - 14:30 2111
14:30 - 18:00 1/2/2
18:00 -23:00 FREE
23:00 - 7:00 FLASH

COORDINATION TIMING

CYCLE 1 =100 SEC

MOVEMENT 1]2]3]a[5]6[7]s
PHASE TITI=T— LTI —=
TIME - SPLIT 1 12[a3| [as|2a|31] |45
COORDINATED PHASE X X

OFFSET 1 =45 SEC

COORDINATION TIMING

CYCLE 2 =50 SEC

MOVEMENT 1]2]3]a[s5]6[7]s
PHASE T =1— T —]—=
TIME - SPLIT 1 11120 191111 20 19
COORDINATED PHASE X X

OFFSET 1 =40 SEC

COORDINATION TIMING

PHASING AND SEQUENGING CONTROLLER TIMINGS (FREE OPERATION)
MOVEMENT 112|3|4|5|6|7]|8
INTERVAL 0 O R OO R P PHASE = L ] —
SIGNAL HEAD 112345678910 11[12[13[14 |15 7 DISPLAY MIN GREEN 512 10| 5 |12 10
v 15 ARG v ADDED INITIAL
o S AT ICARSEIT L v MAX INITIAL .
> APAITAS T ety v PASSAGE TIME 353 | |3|3535 |3
e = STy STy 5 MAXIMUM 12[30] [25[12[30] |25
121314 G o TIME BEFORE
567 G olo R TIME TO REDUCE
15,16,19,20 pw[pow|ow|pw{pw|ow|pw{owlpw| w | S /ow[owpwlpw|pwipwow|owlpw| 5,0 Ay MINIMUM GAP
17,18,21,22 DwW|DW|Dw|DW| Dw|DW|DW|Dw|DW|DW|DWDW|DWDW DW DW| W DF DW|DW, DIS'\IIDCI)_AY YELLOW CHANGE 414 4/4]4 4
MOVEMENTS 185 | 285 | 186 | 286 | 286W/PED | 488 488 W/PED RED CLEARANCE |22 2|2 2
WALK 7 7 7
PHASES k_or or “1" or '1- oA ey A PED CLEARANCE 8| |15] |8| |15
A A o o IS B N B RECALL RESEREE
WEEKLY PROGRAM
SUNMONITUEWED|THU| FRI | SAT
TIMING PLAN 1 1 1 1 1 111
l_
L
L
i
'—
n
T
2 5 N DETECTOR SETTINGS
5 DETECTOR AMPLIFIED DETECTOR DETECTOR OPERATION
g LABEL (CHANNEL TYPE carer [ o [ooeos LGENe MU | ERYENDED.
T
) N1,N2,N3 1 PREFORMED X 5 1&5
- N4 2 PREFORMED X 2 28&6
4 N5 3 PREFORMED| x X 2 286
S3,54,85 4 EXISTING X 1 1&5
S1 5 EXISTING X X 6 286
g ——= 3RD AVENUE NE s2 6 EXISTING | X X 6 | 286
W1,W2 7 PREFORMED X 8 4838
W3,W4 8 PREFORMED X 8 4838
E1,E2 9 PREFORMED X 4 488
E3,E4 10 PREFORMED X 4 488
16

CYCLE 1 =100 SEC

MOVEMENT 1]2[3]4]5]6[7]8
PHASE TITI=T—=T LTI =
TIME - SPLIT 2 13 |47 40 (13| 47 40
COORDINATED PHASE | | X X

OFFSET 2=72 SEC

U:\rd\prj\codn026X\076time.dgn
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1:40

Plot Scale -

trpr14286

Plotted From -

US HWY 81 /4TH STREET E & 10TH AVENUE NE

SIGNAL TIMING

PHASING AND SEQUENCING CONTROLLER TIMINGS (FREE OPERATION)
INTERVAL MOVEMENT 112|3|4|5(6|7]|8
FLASH
112]3[4|5|6|7|8|9[10[11[12|13|14| DISPLAY PHASE N
SIGNAL HEAD MIN GREEN 12 10| |12 |10
1,2,3,4 G|Y G|G|Y Y ADDED INITIAL
8,9,10,11 G|Y G|[G|Y Y MAX INITIAL
5,6,7 G|Y G|G|Y R PASSAGE TIME 35 3] (35 |3
12,13,14 G|Y G|G|Y R MAXIMUM 30 25 30 25
15,16,19,20 pwpwpw| w |f [owlpw|owlpw|pwlpw pw|pw|ow| 5, D Ay TIME BEFORE
17,18,21,22 pw|pw|pw|pw|pwpw|ow[ow|pw|pw| w |5y pw[pw| 5, P Ay TIME TO REDUCE
MOVEMENTS 2&6 | 2&6 W/PED 488 48&8 W/PED MINIMUM GAP
. \ 4 4 4 4
PHASES (R O N Lo, YELLOW CHANGE
‘$, -7 - RED CLEARANCE 2 2 2 2
-4 S WALK g| |10] 8] [10
PED CLEARANCE 8 15 8 15
RECALL KBRS
WEEKLY PROGRAM
SUNMON|TUEWED|THU| FRI | SAT|
TIMING PLAN 111 111 111 1
l_
L
L
x
'—
o
T
A DETECTOR SETTINGS
pas DETECTOR |AMPLIFIED] DETECTOR | DETECTOR OPERATION
> LABEL | CHANNELI — TYPE CALLS & CALLS [EXTENDS CALL | AL ED || EXTENDED
; EXTENDS| ONLY ONLY
3:) E5,E6,E7 1 PREFORMED X 4 488
o W5,W6,W7 2 PREFORMED X 8 488
W8,W9,W10 3 PREFORMED X 8 488
- 4
N6 4 PREFORMED X X 2 2&6
N7 5 PREFORMED X X 2 2&6
§ — = 10TH AVENUE NE N8,N9,N10 6 PREFORMED| X 2 286
$6,57,S8 7 |PREFORMED| X 6 286
S9 8 PREFORMED X X 6 2&6
S10 9 PREFORMED X X 6 2&6
6

STATE OF

PROJECT

SOUTH
DAKOTA

P 0081(93)157

SHEET

TOTAL
SHEETS

L39

L51

Plotting Date: 08/27/2015
TIMING PLAN 1
TIME OF DAY (TOD)|PATTERN (C/S/O)
07:00 - 09:00 111
09:00 - 14:30 1/2/2
14:30 - 18:00 1/2/3
18:00 -23:00 FREE
23:00 - 7:00 FLASH

COORDINATION TIMING

CYCLE 1 =50 SEC

MOVEMENT 112 (3|4 |5|6 8
NI
TIME - SPLIT 1 33 17 33 17
COORDINATED PHASE X X
OFFSET 1 =47 SEC
COORDINATION TIMING
CYCLE 1 =50 SEC
MOVEMENT 112134 |5|6 8
NI
TIME - SPLIT 2 30 20 30 20
COORDINATED PHASE X X
OFFSET 2 =45 SEC
COORDINATION TIMING
CYCLE 1 =50 SEC
MOVEMENT 112134 |5|6 8
NN
TIME - SPLIT 2 30 20 30 20
COORDINATED PHASE X X

OFFSET 3 =24 SEC

U:\rd\prj\codn026X\103time.dgn
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0

1:4

Plot Scale -

trpr14286

Plotted From -

PHASING AND SEQUENCING

INTERVAL

SIGNAL HEAD

1

21314

1,2,3

OFFF/Y| Y |AR

R | R |F/R|OFHA

4,5,6

OFFF/Y| Y AR

R | R [F/R|OFH

7,8

DW

DWDW DW

MOVEMENTS

286

P4

PHASES

I

P4

US HWY 81 /4TH STREET

SIGNAL TIMING

US HWY 81 /4TH STREET E / PEDESTRIAN CROSSING

CONTROLLER TIMINGS
MOVEMENT — | |1
PHASE P4l 2|6
FLASHING YELLOW | |66
STEADY YELLOW 4|4
RED CLEARANCE 2|2
WALK 7
WALK MAX 25
PED CLEARANCE |17
PED CLEARANCE MAX |20

STATE OF
SOUTH
DAKOTA

PROJECT

P 0081(93)157

SHEET

TOTAL
SHEETS

L40

L51

Plotting Date:

08/27/2015
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1:40

Plot Scale -

trpr14286

Plotted From -

US HWY 81 /4TH STREET E & 14TH AVENUE NE

SIGNAL TIMING

CONTROLLER TIMINGS (FREE OPERATION)
|NTERVALPHASINGAND SEQUENCING N OVEMENT T TalaTe a7 s
11203]als|6|7 |89 10[11112]13]14| osArhy PHASE L
SIGNAL HEAD MIN GREEN 12| [10] [12] [10
1234 sy T Telaly v ADDED INITIAL
8,9,10.11 clv[ |ele|Y Y MAX INITIAL
567 sy Telaly = PASSAGE TIME 3| [3] [3] |3
121314 sy Talaly = MAXIMUM 30 [25] [30] |25
23,24,27,28 pwpwpw| w |f [owlpw|owlpw|pwlpw pw|pw|ow| 5, D Ay TIME BEFORE
25,26,29,30 DW|DW[DW DW [ DW|DW|DW{DW [DW[Dw| W |, [Dw[ow DIS'\IIDCBAY TIME TO REDUCE
MOVEMENTS 286 | 286 WIPED | 488 | 488 W/PED MINIMUM GAP
YELLOW CHANGE 4| |4] |4
PHASES 1= o 4= bbb RED CLEARANCE 2| T2 |2
-}- -}~ R WALK 7] 9] |7
PED CLEARANCE 1| 15| [11] |15
RECALL RESESEE
WEEKLY PROGRAM
SUNMON TUEWED THU| FRI [ SAT]
TIMINGPLAN |1 111111
E
i
%
I
2 5 DETECTOR SETTINGS
2 PERECT [BIARRED] PEVRL® e ot oerenps M QUL T OVENENT
; EXTENDS| ONLY ONLY
I E8,E9,E10 1 |PREFORMED| X 4 488
= E11,E12,E13 2  |PREFORMED| X 4 488
. W11,W12,W13| 3  |PREFORMED| X 8 488
W14W15W16| 4 |PREFORMED| X 8 488
N11N12N13 | 5 |PREFORMED| X 2 286
§ — = 14TH AVENUE NE N14 6 PREFORMED X X 2 28&6
N15 7 |PREFORMED| X X 2 286
S11,512,513 8 |PREFORMED| X 6 286
S14 9 |PREFORMED| X X 6 286
S15 10 |PREFORMED| X X 6 286
6

STATE OF

PROJECT

SHEET

SOUTH

TOTAL
SHEETS

DAKOTA P 0081(93)157 L41 L51
Plotting Date: 08/27/2015
TIMING PLAN 1
TIME OF DAY (TOD)|PATTERN (C/S/O)
07:00 - 09:00 111
09:00 - 14:30 1/2/2
14:30 - 18:00 1113
18:00 -23:00 FREE
23:00 - 7:00 FLASH

COORDINATION TIMING

CYCLE 1 =50 SEC

MOVEMENT 2[3|al5]6]7]8
PHASE ==l Lt [ ]—
TIME - SPLIT 1 22 28 22 28
COORDINATED PHASE X X

OFFSET 1 =16 SEC

COORDINATION TIMING

CYCLE 1 =50 SEC

MOVEMENT 2[3|al5]6]7]8
PHASE ==l L]t [—]—
TIME - SPLIT 2 25 25 25 25
COORDINATED PHASE X X

OFFSET 2=0SEC

COORDINATION TIMING

CYCLE 1 =50 SEC

MOVEMENT 2|3]4|5]6|7]8
PHASE ==l Lt [ ]—
TIME - SPLIT 1 22 28 22 28
COORDINATED PHASE X X

OFFSET 3 =33 SEC
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1:39.9999

Plot Scale -

trpr14286

Plotted From -

STATE OF
SOUTH
DAKOTA

PROJECT

P 0081(93)157

SHEET

TOTAL
SHEETS

L42

L51

SPECIAL DETAIL
o

GENERAL NOTES:

Some of the signal heads are shown with backplates removed so that the mounting
hardware is visible.

* The signal height allowances shown above are based on a horizontal distance greater
than 53' between the signals and stop line. For horizontal distance of 53' and less
between the signals and the stop line, the height allowances shall be as specified in
Section 4D.15 of the MUTCD.

I'/,"Half Coupling (4 required
per pole as shown).
Provide plugs for unused couplings.

Mast Arm
SECTION B-B

Drape Cable DETAIL C

Length of Mast Arm as specified in plans.

Variable
(8' Min.)
ariabl

L
Reflective Tape

Circumferential Clamp,
Hinged, or Bolted

) Flange Connection
@@@ @@D v
See Detail C)\
1.2 Sq.Ft. —=A 5"x 7" Handhole
40 Lbs.
(Typ.)
I'l SQ. Ft. Sign
_ 30 Lbs.
5c =
== 1 . . P
Pl = NEMA Designation of size 3
N .
;-I X C
;f;:e gé =S
-1 3E B
ol 33 5
4.3 Sq. Ft NZ 55 o )
VIEW A-A 40 Lbs. c;w'o o
(Typ.) D -

08/27/2015

...\prj\codn026X\SpecialDetail.dgn

File -



1:200

Plot Scale -

trpr14286

- Plotted From -

Convenience duplex festoon
outlet receptacle suitable
for outdoor use (15 amp,
3-wire) (as required )

Luminagire poles shall be designed
to support a 36" x 36" Warning
sign banded to the pole as shown.

Length of mast armis) as

specified in plans.

Single Tube, Truss, or Davit
types of mast arms are all
acceptable, but only one
type shall be provided for
each contract. The mixing
of different types is not
permitted without special
approval by the S.0.D.0.T.

D

o
[
-

0° under the
lumingire

|15

Variable

2.0 sq. ft.
60 Ibs.
(Typical)

Mounting Height

Concrete Footing J

£

Pavement Edge

STATE OF PROJECT

SOUTH

DAKOTA P 0081(93)157

SHEET

TOTAL
SHEETS

L43

L51

Plotting Date: 08/27/2015

Connecting Bolt (4 Typical)

W/—Heovy Duty Flat Washer

p —
Hex Nut
DETAIL A
2/C #10 AWG
Pole and

Bracket Cable

Clear Dooar Opening

A, C. Phase

Grounding Nut

Hold-down Washer

2¥," Dia, x
Thick Flat

Washer

Washer /Shim

Thick Flat Washer
40' Mounting Height or less = 25" Dia. x %'Thick(
41' to 50' Mounting Height = 2¥,"Dia. x %" Thick

eavy Duty Lock Washer

Hex Nut
Heavy Duty \
Lock Washe?\ —

V"

[

—

“

DETAIL B

See Detail A

- ————
\ (L1
2 AN g

e H
EISSSSLASSS LSS |

. | X
__ ~r|O
=

Fuse - Size per
Field Wiring Diagram

Approved Splice

A, C. Phase

See Detail B
Anchor Bolt
Projection

17"

GENERAL NOTES:

Base detaqils are provided for example only and are not

Connectors shall be breakaway type.

I

5

A R N NN

intended to be a complete design.

The Contractor shall install "U" shaped shims or round flat washers if shimming is necessary
to install the light poles plumb and level. The washers and shims shall be installed around

the anchor bolts.

June 26, 2013

March 31, 2000
S PLATE NUMBER
D STEEL ROADWAY LUMINAIRE POLE 635.01
Published Date: ird 0tr 2005 | @ WITH MAST ARMIS) p——y

NQOR0N

Published Date: 3rd Otr, 2015

ROADWAY LUMINAIRE POLE
BREAKAWAY TRANSFORMER BASE

PLATE NUMBER
635.2/

Sheet of |

...\prj\codn026X\s63501s63521.dgn
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Plot Scale -

trpr14286

- Plotted From -

15" Half Coupling (4 required ) a
per pole as shownl. 2 1k
Provide plugs for unused couplings.

Mast Arm
SECTION B-B

Drape Cable

Length of Mast Arm as specified In plans.

Variable Variable L
(8" Min.) (8" Min.) 1L
ariabl ariabl |-¢2——
— S
25 Sq.F+t.
O 60 Lbs. {
J 5| Qi
See Detail C

8.9 Sa.Ft. —==A
80 Lbs.
(Typ.)

14.9 Sq.Ft.
130 Lbs._

O

= A

*17'-9" (Min.)
m 1

*18'-11" (Max.)

12'-3" (Max.)

10"-9" (Min.)
9'-3" (Max.)
8'-0" (Min.)

4.3 Sa.Ft.
40 Lbs.

VIEW A-A  (TypJ

— |

ﬂ----.

Variable “:I*-‘
1

GENERAL NOTES:

DETAIL C

Circumferential Clamp,
Hinged, or Bolted
Flange Connection

5"x 7" Handhole

Some of the signal heads are shown with backplates removed so that the mounting

hardware is visible.

*The signal height allowances shown above are based on a horizontal distance greater
than 53' between the signals and stop line. For horizontal distance of 53' and less
between the signals and the stop line, the height allowances shall be as specified in

Section 4D.15 of the MUTCD.

December 23, 2008

STATE OF

PROJECT

SOUTH
DAKOTA

P 0081(93)157

SHEET

TOTAL
SHEETS

L44

L51

Plotting Date:

08/27/2015

I'/2" Half Coupling (4 required
per pole as shown).
Provide plugs for unused couplings.

Single Tube, Truss, or Davit

types of mast arms are all
acceptable, but only one type
shall be provided for each
contract. The mixing of different
types is not permitted without
special approval by the S.0.D.0.T.

2.0 Sa.F+t.
60 Lbs.

Mast Arm
SECTION B-B

Va" (Typ.)

_

Drape Cable
DETAIL C

Length of Luminaire
' Mast Arm as specified

SIGNAL POLE (WITH MAST ARM)
Published Date: 3rd Otr. 2015

NQOR0N

PLATE NUMBER
635.3/

%in plans.
|
|
- . - I
Length of Mast Arm as specified in plans.
Variable Variable L
(8" Min.) (8" Min.) I
E LYariable Yariable_ | 2 Optional
2 Connection
:% o — —,
- Circumferential
2 % 25 Sq.Ft. Clamp, Hinged, or
T 60 Lbs. Bolted Flanged
5 Ol O] — Connection
2 - — .
= I\ f See Detail C 5"x 7" Handhole
E 35SE.F1'. 8.9 Sa.Ft. A
?3 14.9 S(J- Ft. bs. 80 Lbs.
e 130 Lbs. (Typ.)
[S P
:J —
| )z -
oL
=3 =
= = l"
L5 -~
T r % ¢ i
o= 95| o = A
= = =~
* * B ?:" éE.
T =2
4,3 Sa.Ft. &2 55
40 Lbs. A —
VIEW A-A (Typ.) o “:\l
— | P
GENERAL NOTES: i_-\ E
Variable __JI‘

Some of the signal heads are shown with
backplates removed so that the mounting
hardware is visible.

* The signal height allowances shown above are based on a horizontal distance greater
than 53' between the signals and stop line. For horizontal distance of 53' and less
between the signals and the stop ling, the height allowances shall be as specified in

Section 4D.15 of the MUTCD.

December 23, 2008

Sheet [of |

Published Date: 3rd Otr, 2015
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SIGNAL POLE

(WITH MAST ARM AND LUMINAIRE EXTENSION)

PLATE NUMBER
635.32

Sheet of |
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Plotting Date: 08/27/2015

Domed Steel

Post Cap a o H o o
Y | / ]
/Tronsformer
4" Dia. Galvanized )
Steel Utility Post © | _— Weatherhead
i
Rounded .
Surface =
o
o
L)
Ia]
Class M6 gverheod Utility
Concrete e R /_ ole
Footing ||-—0—| '“1
Dia.
DETAIL A

Domed Steel Post Cap

|_——Meter Socket
(As Required)

Electrical Service
Cabinet with Lock

Galvanized Steel Utility Post

G

Condult and wire size
as shown on plan sheets =

Grounded per NEC

GENERAL NOTES: ELEVATION

The concrete for the post footing shall be class M& concrete.

See Detail A

The 4"diameter galvanized steel utility post shall be 9' long and shall be in conformance
with AASHTO Standard Specifications MI8l. The post shall be Type | and either Grade |
or Grade 2. The domed steel post cap shall be in conformance with AASHTO Standard
Specifications MI8lI and shall be Type |I.

The Contractor shall contact and coordinate his/her work with the Utility Companies
regarding hookup requirements, fees, materials, and equipment necessary.

All costs for furnishing ond installing all materials from the electrical service cabinet to
the transformer including labor, equipment, hookup fees, all items within the cabinet, post,
concrete footing, post cap, meter socket If required, conduit, and incidentals shall be
incidental to the contract unit price per each for "Electrical Service Cabinet".

/— Signal Pole
Rodent Screen —\ .

[ ===~ L

P et AN

"~ A

. | Cover Fastener
rn 1

/— Cover

Terminal Block—\\

/“6 AWG Copper
Grounding Wire

Grounding
Stud or Nut |

Leveling Nut

Concrete Footing

GENERAL NOTES:

Base details are provided for example only and are not intended to be a
complete design.

The Contractor shall furnish and install a rodent screen in the signal pole
above the tranformer base. The rodent screen shall be a galvanized steel
mesh with a maximum opening size of /4 inch. The rodent screen shall be
friction fitted or installed by other methods approved by the Engineer.

All costs for furnishing and installing the rodent screen including labor,

equipment, and materials shall be incidental to the contract unit price per
each for the corresponding signal pole bid item.

December 23, 2008

June 26, 2006
S PLATE NUMBER
g GALVANIZED STEEL UTILITY POST 635.35
Published Date: 3rd Qtr. 2015 ‘,? WiTH OVERHEAD UTILITY POLE Sheet 1of I

PLATE NUMBER

TRANSFORMER SIGNAL POLE BASE 635.50

Published Date: 3rd Otr, 2015

Sheet [of |
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Footing Diameter | V2" Rigid grounding conduit
with bushings (sites to be
grounded are shown on the
field wiring diagram).

Rigid Conduit
With Bushings

@ One Anchor Rod Diameter (Max.)
(For Signal Pole Footings)

Vertical Rebar

tequally spaced) Anchor Rod (Typ.)

** For Signal
Pole Footings

—When direct burial is
to be used a bushing

h
=] E 0
| . ? i c or bell end shall be
/2" Preformed Expansion L. w8  provided.
Joint Filler o ; ik ola
speetteg 118 SHES clo
== ] 4 Y E-C
. . -?tL‘-,,‘-‘___“__q H :: ) +
*Spiral Ties— || |[|[ =FTr-k.1 O|c
=il : @
Anchor Bolts—] [ L— H clo
a:i 4 . b A
m:,%l‘ : 8 \l-t
(@
=1 dpl|_— &
Vertical rebar shall be_< JIES — |
e - ‘--.__‘_‘__‘: . .
as specified in the plons. BN 12" for No. 3 Spiral Ties

M
i

i
E_.

GENERAL NOTES:

# Circular ties may be used in lieu of the spiral ties. The No. 3 ties shall te spaced

12 inches gpart except for the top two which shall be spaced 6 inches apart. The
ties shall be lapped 18 inches and the laps shall be staggered around the cage.

Spiral ties shall have |-1/2 extra turns at each end.
See Section 985 of the Specifications for footing materials.

Conduits and bushings may project 22 inches to 6 inches above footing for fixed
base poles but shall not project above the slip plane or fracture plane for
breakaway poles.

Conduits shall be sealed water-tight during all phases of construction until poles are
in place.

The anchor rods shall fit inside the reinforcing steel cage. If the anchor rods
designed by the Pole Manufacturer do not fit, contact the Office of Bridge Design
for footing redesign. No additional payment will be made for the redesigned footing.

Costs of conduit and conduit bushings shown on footing detail shall be incidental to
the footing bid itemis).

The pole shall not be installed until the concrete has attained design strength
(4000 psil.

The contour of the area surrounding the breakaway pole shall be flat, though not
necessarily level for a distance of 5 feet in all directions. The Contractor may be
required to provide finish grading at some breakaway pole locations. June 26, 20I5

STATE OF PROJECT

SOUTH

SHEET

TOTAL
SHEETS

Published Date: 3rd Otr. 2015

PLATE NUMBER

POLE FOOTING 635.55

DAKOTA P 0081(93)157 L46 L51
Plotting Date: 08/27/2015
2'-Qr
l-_o- , l-_on
i
Domed Steel Cap i
| Pole
==t
Pedestrian Crossing Sign |
(R10-3e)
2 I
Pedestrian Push Buiion—/ PLAN
(Round Footing)
. Yo" Preformed
Q Expansion
o _ Joint Filler
4" Dia. Galvanized Steel Pole R <
\ “ID © o
)|
I-_on : l-_ou
Rounded Surface |
| 5
/o' Preformed Expansion L . I
Joint Filler =
o
— - -+
o~
o
_I
Conduit — PLAN
: | A/ (Square Footing)
I 2'-0"
ELEVATION

GENERAL NOTES:

The Contractor shall install either the round or the square concrete footing. For
informational purpose, the quantity of concrete for one footing is 0.14 cubic yards
for the round footing and 0.17 cubic yards for the square footing.

The concrete for the footing shall be class M6 concrete.

The 4" diameter galvanized steel pole shall be &' long and shall be in conformance with
AASHTO Standard Specifications MI8I. The pole shall be Type | and either Grade |

or Grade 2, The domed steel pole cap shall be in conformance with AASHTO Standard
Specifications MI8l and shall be Type |I.

All costs for “urnishing and installing the pedestrian push button pole including labor,
equipment, and materials including the pole, concrete footing, steel cap, and the conduit
in the footing shall be incidental to the contract unit price per each for "Pedestrian
Push Button Pole".

February 14, 2010

Sheet [of |

NQRR®

PLATE NUMBER

PEDESTRIAN PUSH BUTTON POLE 635.57

Published Date: 3rd Otr, 2015
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L
Cabinet Length

o =]
/\!g
1}’
¢/
7

Le Ld
SECTION A-A

" Max.
(Typ.)

LT

W
Cabinet
Width

H10] )
) ),
N
r-_—.__’.—-’
| 67 |
(Typ.)

) o
3" CL.
tTyD.i

2'- 0"

o /X o=
, 1
&| Rigid - A BES
2| Conduit /] nll =ye
ik 4 A H
(&)
S T —c
t
F ol d
—_— p—
(Typd | _1'- 6"

BASE MOUNTED
GENERAL NOTES:

The above ground portion of the footing shall

conform to the base of the controller
satisfaction of the Engineer.

Conduits shall be sealed and water-tight until the

conductor cables are installed.

If the controller is not located within
adjacent to an existing sidewalk, the

Contractor shall provide a concrete pad as

directed by the Engineer.

Anchor bolts aond reloted ha-dware shal

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.

w
5
o
o]
o

Rubber
Caulk

Anchor Bolts

| _—— Grounding
1"Max, Conduit

(Typ.)

Controller
Cabinet

Pedestal Base

SECTION B-B

Grounding
Conduit

Anchor Bolts

Silicone =
Rubber +
Caulk ~

‘ y
Concrete Pad

T T
. y old .
(when req'd.) :: . e 3
I/>" Preformed /) nj =y=
Expansion Joint Filler A Ly ”
[
L] i
Rigid c—1
Conduit
2 cL| ] = 3
Typ)| " - g g
=T

/.

by

2u

| Chamfer

PEDESTAL MOUNTED

Reinforcing Schedule
(for one footing)

to the

Bending Detail

Mk.| No. [Size| Length |Type
a | * 3 |L -4 |5tr.
or b % [ 3 |w-a st [a]
c 6 6 3- 0" Str. i
Il conform | d | 4 3 |4-0" T3 )

Type T3

L]

%

-
[a]
o

Notes

Dimensions are out tc out of bar

* Vary number of bars as required
by footing size.

March 31, 2000

r@ @\
o
Sl
"w\
k(:) <:}J
TOP VIEW
(Cover)
> )
VRN
A
a]

TOP VIEW

(Box)

~—— % % Appropriate

*Skid Resistant
Surface

Logo

1 Lifting
Eye

ISOMETRIC VIEW

(Box and Cover)

Base COUFSB\

Condult —\

12" Minimum

= Portland Cement Concrete
or Asphalt Concrete

Base Course

NQOR0N

Published Date: 3rd Otr. 2015

CONTROLLER CABINET AND FOOTING

PLATE NUMBER

635.60

Sheet [of |

SIDE VIEW
(Electrical Junction Box I[nstallation Details) June 26, 2015
S PLATE NUMBER
g ELECTRICAL JUNCTION BOXES 635.65
Publshed Date: 3 0. 2005 | @ TYPE 1 THROUGH THPE 4 P
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ELECTRICAL JUNCTION BOX
DIMENSONS
A B C

TYPE| DESCRIPTION

Open Bottom T u_nn " M
| with GCasket Ie=15" [ 18"-21" | 18" (Min.)

Open Bottom| <._ g« e
2 | With Gasket | 13"18"[23"-28"| 18" (Min.)

Open Bottom e [
3 with Gasket 17"-22" | 24"-30"| 18" (Min.)

Open Bottom a_z2m w_aaqn| oan o
4 with GCasket 28"-33"| 36"-48"| 24" (Min.)

GENERAL NOTES:

The cover shall be gasketed with a minimum of two stainless steel bolts
and washers.

The cover shall have g lifting eye.

*The surface of the cover shall have a minimum wet and dry coefficient
of friction value of C.5 as determined by ASTM F 609.

**The cover of the junction box shall have the appropriate logo in one inch
size letters and shall be recessed. When the junction box contains cables or
wires for a traffic signal then the logo shall be "Signal”. When the junction box
contains lighting conductors then the logo shall be "Lighting".

The electrical junction boxes shall comply with the American National Standards
Institute (ANSI)/Society of Cable Telecommunications Engineers (SCTE) 77 2007
Specification for Underground Enclosure Integrity. The loading requirement for
all the electrical junction boxes shall be Tier 8 of ANSI/SCTE 77 200T7.

The electrical junction boxes shall be UL listed.

90° Elbows

Electrical Junction Box

LY

______..r-——ﬂk— /2" or ¥"PVC Conduit

A A
90° Elbows
CONDUIT LAYOUT

Loop Designation No.
(as indicated on plan sheets)

Loop

|

4 Colls
per Loop 3

Twisted Shielded Pair

E] To Detector or Detector Unit

Electrical Junction Box

GENERAL NOTES:
@ See Specifications Section 635.3 Q.

Payment for lead-ins is incidental to the
contract unit price per each for "Preformed

Lead-ins Detector Loop".
WIRING DIAGRAM
4 i 3 "h‘ L4 :“ - ;1_ - ° &
o 0" e - . o [}
o o o ., Q . o L]

Granular Material

/5" or ¥4"PVC Conduit

Electrical Junction Box—\-
(See Electrical Junction Box Details)

LEAD-IN DETAIL June 26, 2015

June 26, 2015
S PLATE NUMBER
D FLECTRICAL JUNCTION BOXES 635.65
Publshed Date: rd 0 2015 | @ TYPE 1 THROUGH THPE 4 ———

PLATE NUMBER

PREFORMED DETECTOR LOOP 635.70

Sheet [of |
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Buried Cable Marker

Ground Line *\

12"

24"

Soil Backfill

Conductor Cablels) Conduit

SECTION VIEW

Buried Cable Marker

Ground Line *\

>=— Soil Back fill

A Conduit

12"

24"

o)
oo

Conductor Cablels)

Sand Cushian

EQMMEmmmmmhhhﬂ___ROCk

SECTION VIEW

GENERAL NOTE:

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

capable of sustaining a minimum of a 350% 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 subject to approval by the Engineer.

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

be incidental to the contract unit price per Foot for the bid item used for the
electrical conductor.

March 31, 2000

DAKOTA P 0081(93)157 L49 L51
Plotting Date: 08/27/2015
Step |. Strip loop wires and lead-in cable.
Loop Wire

on 115"

| | "7— Lead-In Cable

-_’/,/7/—Gr'ound Wire

\ ,

" ||| "
Shield—/'| el /2

I

15"

Step 2. Connect and solder.

Twist bare conductors

together

= ‘

= Py 3
and solder with 60/40 OR
(tin/lead) resin solder

— g :

= -

Crimp bare conductors
together with an
uninsulated butt connector

L F— 4
1 — H

and solder with 60/40
(tin/lead) resin solder

L L] 4

=

1 o] H

Step 3. Insulote each solder joint seperately.

Electrical Tape

e

Shrink Tube

) S T—

Step 4. Environmentally seal total splice against weather, moisture
and abrasion. Methods for environmentally sealing the splice
include heat-shrinkable tubing, special sealing kits, special

forms to be filled by sealant, and tape and coating.

June 20, 2000

Published Date: 3rd Otr. 2015

PLATE NUMBER

CONDUIT INSTALLATION 635.76
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DETECTOR LOOP WIRE SPLICING

PLATE NUMBER
635.77

Sheet [of |
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Splice Areaq

Ya 2" 2 Y
(Min.) (Min.) | | (Min.) |tMTn.l
/ /////////
Ter et T ey 777
A £
o]
g /4" (Min.) Penciling (Typ.)
] Insulating Pad or Rubber Tape
=
A
C Shaped Compression Connector
TYPE C SPLICE
(Between | free end and | through conductor)
Splice Area
V" A /S
(Min.) (Min.) | | (MIn.) (Min.)
Vil .
«ZZZ %“'::"ﬂ —— |.'."-'-'?-2.2?77777x
\ =\
e
[o}
2 1/4* (Min.) Penciling (Typ.)
<l pvc
8| Tape Insulating Pad or Rubber Tape
2
W

TYPE T SPLICE

(For 3 free ends)

C Shaped Compression Connector

February 14, 2010

Min.) ™ Ming | MinJ

Plotting Date: 08/27/2015
Splice Area
Y 2" 2" Y
(Min.)

PVC Tape

I/a" (Min.) Penciling (Typ.)

Butt Type Crimp

Insulating Pad or Rubber Tape

TYPE S SPLICE

(Between 2 free ends)

Splice Area

¥a"
(Min.,)

2" 2" Yo"

(Min.) [ MinD | Ming
/ i / ///// d d
& '-.:°-° ?-% TT7

Splice Area

Butt Type Crimp

GENERAL NOTES:

=

TYPE ST SPLICE

(For 3 free ends)

\ Insulating Pad or Rubber Tape
I/a" (Min.) Penciling (Typ.)

The splice shall be environmentally sealed for protection from weather, moisture,
and abrasion in accordance with the method stated below.

The rubber tapes shall be rolled after application.

Method for insulating splice area:

I. The splice area shall be completely covered with electrical insulating

coating and dried.

2. Apply two layers of Yg"minimum thickness electrical insulating pad
or two layers of half lapped synthetic oil resistant self fusing

rubber tape.

3. Three layers of half lapped polyvinyl chloride tape shall be applied.

I

and dried.

. The entire splice area shall be covered with electrical insulating coating

February 14, 2010

Published Date: 3rd 0Otr. 2015

NQOR0N

WIRE SPLICING FOR LIGHTING
(LOW VOLTAGE CIRCUITS (0 to 600 V)

PLATE NUMBER
635.80

Sheet lof 2

Published Date: 3rd Otr, 2015
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WIRE SPLICING FOR LIGHTING
(LOW VOLTAGE CIRCUITS (0 to 600 V))

PLATE NUMBER
635.80

Sheet 2 of 2
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