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Data Practices Act

o Verify roster information, if needed make corrections and Initial

o Student will be the one certified thus their data will only be
used for sending cards or other necessary information & upon
other inquiry we will only verify certification status.

What's New Since 2015

CHAPTER 2
STANDARD SPECIFICATIONS
AND
SPECIAL PROVISIONS

¢2018 SPEC BOOK”

|
THE 2018 SPEC BOOK WRITING STYLE IS
PLAIN LANGUAGE
ACTIVE VOICE/ IMPERATIVE MOOD

COMPLETE, CORRECT, CLEAR, CONCISE, CONSISTANT

2565.3 G.1
PROVIDE PREFORMED RIGID PVC OR SAW- CUT INDUCTIVE
LOOP DETECTORS AS REQUIRED BY THE CONTRACT.
IN THIS WRITING FORMAT THE CONTRACTOR IS ASSUMED.

B Transportation

Traflic Engimeering

€2018 SPEC BOOK”

—
THE 2018 SPEC BOOK IS NOW THE GOVERNING DOCUMENT ON ALL
MnDOT SIGNAL AND LIGHTING PROJECTS

STANDARD
SPECIFICATIONS

- FOR
 CONSTRUCTION
MANY ITEMS THAT WERE IN THE MnDOT SPECIAL PROVISIONS FOR

THE 2016 SPEC BOOK HAVE BEEN MOVED TO THE NEW 2018 SPEC
BOOK

¢2018 SPEC BOOK”

STANDARD
SPECIFICATIONS
. FOR

 CONSTRUCTION

THE STANDARb SPECIFICATIONS FOR CONSTRUCTION WILL BE
UPDATED EVERY FIVE YEARS. NEXT UPDATE JUNE 2020




“WHAT’S NEW SINCE 2015” “WHAT’S NEW SINCE 2015”

2545 & 2565 The 2020 Spec Book 3842 “Electrical Systems Compounds and Lubricants”
Pay Item Extensions clarifies the three very different compounds
A ELE C1F FANTENT Anti Seize, No Ox, And Ferrous Metal Electrically Conductive Compound

The Department will pay for new I sig ms on t he fo schedule:

Item No: Item: Unit

2565.501 Emergency Vehicle Preemption System lump sum
2565.501 Traffic Control Interconnect lump sum
2565.502 APS Push Button Station each
2565.502 APS Push Button and Sign each
2565.502 APS Cabinet Control Unit each
2565.502 APS Pole Mounting Adaptor each
2565.502 APS Push Button Mounting Spacers each
2565.516 Traffic Control Signal System system

£

This change in pay item extensions (last 3 digits) was made so all pay items have consistent
extensions with regards to lump sum, each, system, and other extension unit naming.

Vi A
Thamas2 e

CONTRACT DOCUMENTS

CHAPTER 2
=

STANDARD SPECIFICATIONS
AN D TRAFFIC CONTROL
SPECIAL PROVISIONS =

“ STANDARD
Chapter 3 SPECIFICATIONS &

o c' ’ SUPPLEMENTAL
SPECIFICATIONS

“ITEMS TO REMEMBER”

PROPOS,

THE STANDARD SPECIFICATIONS (SPEC BOOK) IS A
COLLECTION OF PROVISIONS AND REQUIREMENTS
Srechcations PERTAINING TO THE PERFORMACE OF WORK




| DEPARTMENT

The State Department of Transportation, or political subdivision, governmental
body, board, commission, office, department, division, or agency constituted for
administration of the Contract within its jurisdiction

22 _,
THE SPEC BOOK IS DIVIDED INTO NUMERIC SERIES BY DIVISION
TI
THREE DIVISIONS: s AN ORTATION
DIVISION 1I:
ALL SPECIFICATIONS BEGIN WITH NUMBER 1
(1101 THRU 1911)
Ty TN
DIVISION II:
ALL SPECIFICATIONS BEGIN WITH NUMBER 2
(2021 THRU 2581)
—
DIVISION I:  General Requirements and Covenants DIVISION III:
DIVISION II:  Construction Details (2545 & 2565) ALL SPECIFICATIONS BEGIN WITH NUMBER 3
DIVISION III: Materials (3800 Series) _%
B EETER
GENERAL REQUIREMENTS AND COVENANTS GENERAL REQUIREMENTS AND COVENANTS
DIVISION |
GENERAL REQUIREMENTS AND COVENANT
Definitions and Terms
Sinc he 2016 eon, e Mimesota sparimentof Traneporabons S Spoqficuon or onstrcton (Slandard hos * (1101-1103) DEFINITIONS AND TERMS
‘emphasized the active voice. In Division 1, the Contractor’s and Department’s responsibilities are written in the active voice-indicative mood. In a M ( 1301-1 ‘;07) Award and Execution 0" ("onn.act
sentence written in the active voice-indicative mood, someone acts on something. For example: “The Engineer will take a sample.” - - -
» In Divisions 2.and 3, only 1h‘e Depar\n}\enf% respénslbl\l(\es are written in the active voice-indicative mood. : : };3} :: ;‘:g: Biddi“g chui]‘c]‘ncnts and (‘(_)]]diti()ns
orpetorming e work o the oo The mporate maod s sted whon i paly oung a1 nrcion an th pary rosowing v aready * (1501-1517) CONTROL OF WORK
understood. Such statements have the same force as if they contained the word “shall’ and are considered mandatory. In an imperative sentence = (1601-1609) Control of Material
such as, "Pour the concrete,” the Department is indicating that it requires the Contractor to pour the concrete. In the material specifications in Division
3, the subject may also be the supplier, fabricator, or manufacturer supplying the materials, products, or equipment for use on the project = (1701-1721) Legal Relati and Responsibility
to the Public
= (1810-1809) Prosecution and Progress
= (1901-1911) Measurement and Payment
21

SPECIFICATIONS BOOK
MpDOT 1103 — Definition of Terms -

!

)

ENGINEER

A Department engineer authorized as the Department's representative responsible for the
engineering supervision of the work and delegated with those duties and authorities defined in the
contract. The contract may redefine the ‘Engineer’ as a specific Department engineer (i.e.
Concrete Engineer, Bridge Engineer, Materials Engineer, Traffic Engineer, Roadway Engineer, etc.)
with jurisdiction over the engineering details of specific construction items;




Em SPECIFICATIONS BOOK

MnDOT 1103 — Definition of Terms

INSPECTOR
The Engineer's authorized representative assigned to
make detailed inspections of Contract work.

“SHALL”

THE TERM “SHALL” IS NOT USED IN CONTRACT DOCUMENTS
HOWEVER YOU WILL FIND THIS TERM USED FOR PRODUCT
SPECIFICATIONS.

IN THESE DOCUMENTS THE TERM “SHALL” MEANS THAT THE
ACTION OR CONDITION IS MANDATORY.

| 22 | | 22 |
SPECIFICATIONS BOOK S]l;]IE\?IISFII(():NAF(S)NS ?g}‘:K
DIVISION I - CONTROL OF WORK DIV (Spec 1504)
Spec 1504 -Coordination of Plans and Specifications Coordination of Plans and Specifications
1504  COORDINATION OF CONTRACT DOCUMENTS I N CASE OF DISCREPANCI ES:
A requirement appearing in one of the Contract documents is as binding as though the requirement appears in all: If:
) Addenda,
(5 P Fon heets, (1) Addenda,
B e e g St e, (2) Special Provisions,
© StenderdSpecicatons. 3) Praject-Specific Plan Sheets,
1f discrepancies exist between dimensions in the Contract documents, the following order of precedence applies: (4) Su pplem ental Speci ficati ans,
O e o, (5) Standard Plan Sheets and Standard Plates,
(3) Scaled dimensions (6) Standard Specifications.
The Department and Contractor shall inform each other as to any discrepancy or defect they discover. Neither the
Contractor nor the Engineer shal take advantage of any discrepancy or defect. The Engineer will review the alleged discrepancy or
defect to determine if a contract revision is necessary in accordance with 1402, “Contract Revisions.” The Engineer will decide all
issues concerning a discrepancy or defect.
| 22 | | 22 |

THIS DIVISION IS DIVIDED INTO SIX (6) SECTIONS:

General (2021 - 2051)

Grading (2101 - 2118)

Base Construction (2201- 2232)
Pavement Construction (2301- 2360)
Bridges and Structures (2401 — 2481)
Miscellaneous (2501 — 2581)

2565 - Traffic Control Signals

Description

Materials

Construction Requirements
Method of Measurement

Basis of Payment
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SPECIFICATIONS BOOK
MnDOT 2565 — Traffic Control Signals

Description

This section describes the required work and other types of systems governed by these
Specifications.

Materials

This section covers general material specifications such as conduit and accessories
with references to materials in Division III.

o SPECIFICATION BOOK

2545 & 2565 — Traffic Control Signals
2545.1B QUALIFICATION OF WORKERS

Signal and Lighting Certification: When the Contractor is working on Traffic Signal
System(s) or Lighting System(s),

provide at least one Contractor employee on the site who is MnDOT Signal and
Lighting Certified to perform or directly supervise the installation and testing of any
MnDOT Traffic Signal System or Lighting System.

|
SPECIFICATIONS BOOK
SPECIFICATIONS BOOK CONSTRUCTION REQUIREMENTS
MnDOT 2565 — Traffic Control Signal.
% SR e Installation Requirements 2565.3A.4
Construction Requirements 2545.3A.4 References 2565
This section specifies the requirements of the actual construction of
a traffic control signal system. A.4 Installation Requirements
Install materials and devices in accordance with contract
documents and in accordance with manufacturer's installation
requirements.
L | | 24 |
SPECIFICATIONS BOOK SPECIFICATION BOOK

CONSTRUCTION REQUIREMENTS

Pole to Concrete Foundation Anchor Rods

The Standard Specifications for Construction for signals and
lighting have requirements for tightening the pole to the foundation
anchor rods.

ntrol Signals

=~

METHOi) OF MEASUREMENT

This section explains how the components of a traffic control signal system will
be measured for payment:

2565.4 METHOD OF MEASUREMENT

THE NEW TRAFFIC CONTROL SIGNA STEM WILL BE MEASURED AS AN INTEGRAL UNIT
COMPLETE IN P NG WITH THE COMPLETE INSTALLATION AT ONE
INTERSECTION CONSIDERED AS |ONE UNIT.




SPECIFICATION BOOK
MnDOT 2545 — Lighting Systems

METHOD OF MEASUREMENT

This section explains how the components of a lighting system will be
measured for payment:

tem will be paid for on the basis of the following
schedule:

Item No: Item: Unit
2565.516 Traffic Control Signal System system
2565.502 APS Push Button Station each
2565.502 APS Push Button and Sign each
2565.502 APS Cabinet Control Unit each
2565.502 APS Pole Mounting Adaptor each
2565.502 APS Push Button Mounting Spacers each
2565.501 Emergency Vehicle Preemption System lump sum
2565.501 Traffic Control Interconnect lump sum

2545.4 METHOD SUREMENT

Lighting Units
Engineer will separately measure lighting units of each type of mounting and luminaire design by the number
of units of each type, complete in place.

Direct Buried Lighting Cable
Engineer will separately measure direct buried lighting cable of each kind and size by the length between end
terminals along the centerline of the cable as installed.

of the following schedule:
UNIT
Lump Sum
e

ach

Direct Buried Lighting Cable, __ Cond No.__ Linear Foot

T

o DIVISION III — Materials P CONTRACT PROPOSAL

ELECTRICAL MATERIALS (3801 — 3850)

Each MnDOT project has a Proposal. The following

Conduit (3801 thru 3805) information is on the front cover of the Contract Proposal:
i!g:tl;gll'ur?g;;ures (3810) - Name and Address of the

ight Poles _( ) Contractor awarded the Contract
Photoelectric Controls (3812) : : 2
EVP Equipment (3814) - State Project Number.

- Governing Specifications.

Electrical Cables and Conductors (3815)
Mast Arm Pole Standards (3831)

Traffic Signal Pedestals (3832)

Vehicle Signal Heads (3834)

Pedestrian Signal Heads (3835)
Electrical Service Equipment (3837)
Lighting Service Cabinet (3850)

- Location of Work.

- Starting and Completion Date.




“OTHER” SPECIFICATIONS

@ FOUR (4) 3/4" DIA. X 18" MIN. ANCHOR RODS, NUT:
AN R SPEC. 3385 (TYPE A }, OR
AP

WAS) SHALL BE PER SPEC, 3832.2C3, EXCEPT THAT
THE DIMENSIONS OF THE WASHERS SHALL BE ONE OF
OPTIONS SHOWN.

NOTE NO. 2: the Standard Plate specifies the requirements for anchor rods. The note
refers the Contractor to Spec. 3385 Anchor Rods. This specification is found in the Spec
Book which details the requirements for various types of anchor rod material.

26 .
CONTRACT PROPOSAL SPECIFICATIONS BOOK
et MnDOT 2545.3A & 2565.3A - General
The Proposal contains “important” documents
« Addendum's The location of component parts as
A e o indicated in the Contract ---
of lc.es 0 l' .el‘ “are approximate only”
* Special Provisions the exact locations will be
DIVISION S (GENERAL) . .
o s established by the Engineer.
DIVISION SL (LIGHTING)
DIVISTON SATYS Except Ped Ramps, Push Buttons
* Drawings and Details and Signal Poles.
¢ Attachments
* Schedule of Prices
| L L]

SPECIAL PROVISIONS

SPECIAL PROVISIONS ARE “ADDITIONS AND REVISIONS TO THE
STANDARD SPECIFICATIONS COVERING CONDITIONS PECULIAR TO AN

INDIVIDUAL PROJECT”.

SPECIAL PROVISIONS ARE JUST THAT --- “SPECIAL” . IF AN ITEM
IS ADEQUATELY SPECIFIED IN THE SPEC BOOK, PLANS, STANDARD
PLATES, OR OTHER CONTRACT DOCUMENTS, THEN IT IS NOT TO BE
DUPLICATED IN THE SPECIAL PROVISIONS.

2-11

SPECIAL PROVISIONS
DIVISION SS (TRAFFIC CONTROL SIGNALS)

DIVISION SS MAY BE THREE OR MORE “SS” SECTIONS:

* SS-1 Traffic Control
Signals

* SS-2 Emergency Vehicle
Preemption (EVP)
System

¢ SS-3 Traffic Control
Interconnection

SPECIAL PROVISIONS

DIVISION SS -TRAFFIC CONTROL SIGNALS

Signals Special Provisions are “SIMILAR” to the spec book format:

SS-2

SS-2.1
SS-2.2
SS-2.3
$S-2.4

Description

General Section

Materials Section
Construction Requirements
Measurement and Payment




SPECIAL PROVISIONS

2565 — Traffic Control Signals
SS-2 DESCRIPTION PARAGRAPH

THIS SECTION DESCRIBES:

e | --- THE WORK TO BE DONE
i S 5 | s~
—- THE LOCATION OF THE WORK

-—- THE RULES WHICH GOVERN THE WORK

SPECIAL PROVISIONS

SS-2.1 General Section
'Will list the Department furnished materials

Will list the material that the Contractor is required to furnish
and install in order to complete the installation of the
Department furnished material.

This Section also includes the notification requirements of
the Contractor for picking up the Department furnished
materials.

MnDOT Electrical Services Section

ESS

SPECIAL PROVISIONS
S$S-2.1_General Section

IMPORTANT REQUIREMENTS FOR THE CONTRACTOR TO
REMEMBER:

CONTRACTOR’S RESPONSIBILITY TO OBTAIN
DEPARTMENT FURNISHED MATERIALS FROM ESS

CONTRACTOR TO DIRECT ESS TO T.E. REQUEST NO.

CONTRACTOR TO REQUEST DEPARTMENT FURNISHED
MATERIALS AT LEAST 30 NORMAL WORKING DAYS IN
ADVANCE OF CONTRACTOR NEED

SPECIAL PROVISIONS
S$S-2.1 General Section

IMPORTANT REQUIREMENTS FOR THE CONTRACTOR TO
REMEMBER:

CONTRACTOR’S RESPONSIBILITY TO DELIVER
COMPONENTS THAT NEED TO BE INSTALLED WITHIN THE
DEPARTMENT FURNISHED TRAFFIC SIGNAL CABINET TO

THE ELECTRICAL SERVICES SECTION AT LEAST 30
NORMAL WORKING DAYS IN ADVANCE OF WHEN THE
CABINET IS REQUIRED ON THE JOB SITE.

CONTRACTOR SHALL GIVE ESS AT LEAST 3 WORKING
DAYS NOTICE OF INTENT TO PICKUP DEPARTMENT
FURNISHED MATERIALS

SPECIAL PROVISIONS

SS-2.2 Materials Section: Service Equipment

A —
]

MnDOT projects require SSB signal service
cabinets.
They come with or without battery backup systems.

The Special Provisions will refer the Contractor
MnDOT’s Approved Products List (APL) for the
approved SSB signal service cabinets




SPECIAL PROVISIONS
W

THE LETTERS “I” AND “O” ARE NOT USED IN
EITHER THE SPEC BOOK OR SPECIAL
PROVISIONS. AS A RESULT, IN BOTH CASES,
EACH LETTER WILL BE INCLUDED
FOLLOWED BY THE WORD “BLANK”.

“SPECIAL PROVISIONS”

ADVANCE WARNING FLASHERS

THE CONTRACTOR IS REQUIRED TO FURNISH AND
INSTALL THE ENTIRE ASSEMBLY. THE PLAN DETAIL AND
SPECIAL PROVISIONS INDICATE ALL REQUIREMENTS

MANY SIGNAL SYSTEM PROJECTS WILL INCLUDE LANG7UAGE
COVERING SIGNS THAT ARE MOUNTED ON MAST ARMS.

SPECIAL PROVISIONS

S$S-2.3 CONSTRUCTION REQUIREMENTS
CONDUIT PLACEMENT

IN ADDITION TO THE LANGUAGE IN THE SPEC BOOK,
SOME MnDOT DISTRICTS HAVE ADDITIONAL
REQUIREMENTS FOR CONDUIT PLACEMENT. THESE
REQUIREMENTS ARE INCLUDED IN THE SPECIAL
PROVISIONS.

SPECTAL PROVISIONS

WHEN AN y
REMO Q s
SPECIFIED IN THE SPECIAL PROVISIONS

THE CONTRACTOR SHALL PROVIDE A COPY OF THE ESS

RECEIPT FOR SALVAGED MATERIAL TO THE ENGINEER
FQ HE PROJECT FILE

SPECIAL PROVISIONS

Removal means the contractor
and the item then becomes the proper:
dispose of the item.
B 4
[ ;

3 1 .
Remove and Salvage means the contr
and return it to MnDOT at the location as defined in the contract

documents




T _ CERTIFICATION OF DISPOSAL

e CONTRACTOR CERTIFICATION OF DISPOSAL

Project No.: Location:

| We, hereby certify that the mast arm pole standards
| (Name of Contractor)

wer{ rendered unusable) and the mast arm pole standards, and if applicable, pedestal
shafts and bases were transported and disposed of in accordance with all

i of the Minnesota_Pollution Control Agency (MPCA) and the
Occupational Safety & Health Administration (OSHA) for the removal, transporting,
and disposal of hazardous waste.

SIGNATURE DATE

ned and dated, the Contractor shall submit this form to the M

| Engineer. The Contractor shall also submit to the Engineer a copy of t
| n-at the Contractor receives from the scrap yard or recycler.

CONTRACT PROPOSAL
_ADDENDUMS
*These are some samples of items that will be WHAT IS AN ADDENDUM?
included in a set of special provisions
“A supplement to the Proposal form as originally issued or printed, covering
*Each project is unique and will require additional additions, corrections, or changes in the bidding conditions for the advertised work,
. . . . that is issued by the Contracting Authority to perspective bidders prior to the date set
items not covered in this presentation e T Ty L o)
2
*Contractors and inspectors must be aware of what Addendums are found in the front portion of the “final” MnDOT Contract Proposal
is contained in the special provisions for each
individual project
. EEE

SHOP DRAWINGS APPROVED PRODUCTS MATERIALS LIST

The contract documents require that the contractor provide shop Mt Prsdst e Gt ot
drawings for certain electrical materials and equipment. i

The distribution list is specified in the contract documents
Cooper/ Buisman Fuse Hobder HEB-AW-BLLA =

Meir's Stvag Wire Helder M8 150 ]

Shop drawings must be signed off (approved) by the appropriate — ok oueind bl Tap Conmecers 152
MnDOT personnel prior to the contractor procuring the material. " N

Nuisbeel Power Sytemms Cusasite Opee Bax wii" Hing snd Coves
PRITIAIS0-4D




e DEFINITION OF TERMS

Cut Sheet, Catalog Sheet, or Specification Sheet
A document showing a finished product including part numbers
and an ordering matrix if required.

Shop Drawing

A detailed document showing how a specific product will be
fabricated and constructed. This document will also include
required material specifications and requirements.

1103, 2545, and 2565.

— 1906.2 Material on Hand

The Contractor shall provide the following actual, authentic,
customary, and auditable documents, produced in the normal
course of business, to receive payment for Materials on hand:

(1)Invoices and proof of payment for the Materials,

(2) An itemized list detailing the cost of Contractor-produced
Material, and

(3) Documents containing complete Material description and
identification.

Questions 2??

CHAPTER 3
STANDARD PLATES

What's New Since 2015
CHAPTER 3
STANDARD PLATES

MnDOT is working on moving all of our details to either Standard Plans or
Standard Plates.

The general definition of a standard plan is for something constructed in the
field.

The general definition of a standard plate is for something constructed at a
manufacturing facility.

STANDARD PLATES BOOK

*HAND OUT BOOK HAS ALL SIGNAL AND
LIGHTING RELATED PLATES

*CHANGES PENDING AS NOTED

11



STANDARD PLATES SPECIFY THE DETAILS OF
THE ITEMS TO BE FURNISHED OR
CONSTRUCTED.

CONTRACTORS & INSPECTORS SHOULD HAVE
THESE PLATES IN THEIR POSSESSION AND BE
FAMILIAR WITH THEM

STANDARD PLATES HAVE AN APPROVAL
PROCESS BEING ISSUED

THEY DO NOT HAVE TO BE APPROVED ON A
PROJECT BY PROJECT BASIS

B00OD SERIES - BARRICADES, SIGNALS, MARKERS, ETC.

Pole Foundn
Transformer Base ]
Pacestal and Pe: r Traffuc Corrol 0 =]

. or All Pole Types) (2 S

e, 40 ft. Pole or Less (2 Sheets)
49 f1. Pole (2 SI

-
=

H
b

§OER EREE

STANDARD PLATES

Btandard Barricades

8008 BERIES — BARRICADES, SIGHALS, MARKERS,

Instakation of Cutrsrt Markers
St Flate flaam Guaraail (3 Shests)
abls Tarcs Darriar

Post Sast for Anchocage on Footing oo lox Cubrerts
Duardenil A

r

Besentric Losder

Cancrats Type F Madian Banier (Non-Glars Bersen Type) (2 Shests)
Grsmrdrall Transhien Detal ot Interaeeting
e F Concress ==y

10 Typa 4 Raliing & Fall 2 Shests)

THE FOLLOWING STANDARD PLATES APPROVED BY THE
MINNESOTA DEPT. OF TRANSPORTATION AND THE FEDERAL
HIGHWAY ADMINISTRATION SHALL APPLY ON THIS PROJECT.

STANDARD PLATES - SIGNAL SYSTEMS

THE_FOLLONING STANDARD PLATES, APPROVED BY THE FEDERAL HIGHWAY ADMINISTRATION, SHALL APPLY ON THIS PROJECT

STANDARD PLATES

PLATE N0, DESCRIPTION PLATE NO. DESCRIPTION
. ZoF

PLATE NO. DESCRIPTION
81068 EQUIPMENT PAD B
80001 STANDARD BARRICADES
8127C LIGHT FOUNDATIONDESIGN E
8128D LIGHT FOUNDATION DESIGN H
8129A SHIM AND WASHER

12



MnDOT HAS UPDATED MANY STANDARD PLATES
THAT DEAL WITH SIGNALS AND LIGHTING

8112G - Pedestal Foundation (backfill, compact, projections)
8117F - Precast Concrete Hand Hole

8120P - Pole Foundation(backfill,compact,projections,antiseize)
8121G - Transformer Base and Pole Base Plate

8122F - Pedestal and Pedestal (shims)

8123G - Pole and Mast Arm

8126J - Pole Foundation (backfill,compact,projections,antiseize)
8127C - Light Base — Design E
(backfill,compact,projections,antiseize,foundation not base)
8128C - Light Base- Design H
(backfill,compact,projections,antiseize,foundation not base)
8309B - Reinforced Concrete Medium Barrier Type F & Glare Screen
(anchor bolts galvanized, dimensions width)

STANDARD PLATES:

*GET MODIFIED
*GET DELETED
*ARE NEWLY CREATED

1. MnDOT WEB SITE: )

2. PURCHASE THE MANUAL FROM MnDOT MAPS AND MANUAL

SALE IT (651-366-3017)

Office of Traffic Engine

BaT

Mn/DOT Sample Plan

Jerry Kotzenmacher
MnDOT

13



Without a plan! - Traffic Signal Plans -

= = —Why do we need a plan?
& & « Building the traffic signal.
% % * Bidding .
£ £ o Tort Claims
k] k] ¢ Maintenance
Q Q
& p e Locates
9] 9
LE- L] BoT
2| sol
Title Sheet — front page - Title Sheet — front page -
ARTHENT OF TRANSPORTATION e
= = — Governing Specs and Index of Sheets
§ 5 S
Qo Q This defines the
g & : T, ST R AL
[ I governing s ——
= = specifications for the | ™ ™= ™ == mme s e
§ § projgct, the project | el
[ E funding and the e HHETLE ST s
S S index of the sheets o, A e
c?ntained within the THIS PLAN CONTATNS 20 SHEETS
plan set. -« ey s b1 06 00 e w0
oo b e el
LI-R] BaT
81 s2]
Title Sheet — front page - — front page
) 1 —Index Ma
= — Signature Block s i £ P
& The Designer should b hei
£ consult with the Mn/DOT [~ s s & The index map
2 project manager to = —— " 'g !Z ustgzd ttc:]
S ensure that the et —— b : entify fe N
g appropriate signature o m—— 3 ocation of the
5 block is used. - £ project(s).
R P T —
LL-Rh T - aoT
. = x| 84




Title Sheet — front page - Title Sheet — front page -

— Standard Plates Summary — Plan Symbols & Abbreviations
ABBREVIATIONS

(T (i & L aSYEOLS
E This identifies the list of Standard Plates that are auE: = AT
© applicable to this project. © ) § e orwm
(= = T L s oe wmsm e o uan
k] Y m H . s
s] e} iy @ oo e e s
8 STANDARD PLATES = SIGHAL SYSTEMS 8 .”."*"" %‘l uwn:-(um
5 £ e 2 =S
o - o - 8 wewr

= g & e

= 1 §| ® oo e o

S i £ T T s e

£ § : g

LE- L] BoT
sl sl

ALL SHEETS -

— Title Block

The title block is required on all sheets. For the
intersection layout sheet the signal system ID, meter
address and TE number should be included

Title Sheet — page 2 -

— Quantity Sheet

Office of Traffic En
Office of Traffic En

o= ] TR i

Page 4-APSP.B.Station |
— Details

Office of Traffic En
Office of Traffic En

1 nnam -
el
| TS

may




Page 5 - Equipment Controller & Service Cabinet—

— Details
f= =
w w
o Q
g £
I ©
= =
o o
8 8
& &
s} <]
CCH noT
o1 22

Page 6 -Pole Wiring Connector |

— Details

Page 7 — Fiber Optic Schema

— Details

Office of Traffic En
Office of Traffic En

Pagsetas"s_ P I - Page 19 — Pavement Markings & Signs-

— Details

|

Office of Traffic En
Office of Traffic En

may noT




Office of Traffic En

Page 20 — Utilities Layout —

Office of Traffic En

LL-h

Not part of your plan -

— Details

Office of Traffic En

£ 1/3/C 14 (LUM) | .

Conduit
Wires
3" Conduit
2-12/C/ 14
1-6/C 14
24/C 14
*13/C 14

221C 14
*13C14 |
1-1/C 61ns. Gr [~

Office of Traffic En

LE-h

— Phasing

Controller Operations —

— Dual-ring and Concurrent group Controllers

[DUAL RING STRUCTURE

C‘I‘_ 2- 3ﬁ 4
5 6 7 8

Azl=l* f w2
oy ol s

jo
A6
o
21

Office of Traffic En

Page 15— Intersection Layout —

— Typical Controller Phasing Diagram

8 phase NEMA Controller

PHASING, PEDESTRIAN
mmms AND Puﬂl BI.FI‘TONS

%]

4" LL"‘ !_@ $

Office of Traffic En

17



Office of Traffic Eng

Page 15 & 16 — Intersection Layout -

— Equipment Pad and SOP

Notes

o
sor-nnre womtes
) S e

F TR i ST e

Label, in a circle, the
controller cabinet or
equipment pad “A” and the
source of power “B”

© et ran,
SRR R W

g gy

P T To VR Cn
e

s e 1o tEnTE e s

fn
SERET carmet 1o G0 vemten hans e
gty

Office of Traffic Eng

>Pole 4

Page 15 — Intw

PAICO POLE FOUNDA

TIoN
TYPE PAIDO-A~65-040-5 @AVIT AT 350 BER)

1-PATH SWING AWAT HINGES
1-ANGLE WOUNT SIGNAL OVERHEAD AT O
2-STHAIGHT MOUNT SISNALS OVERMEAD
AT 12' a0 240

2-ANGLE MOUNT SIGNALS AT 90 AND 180 DEG
HEADS.

2-ANGLE MOUNT C_0.PED

AT 90 AND 1HO DEG

» 1-0NE WAY DETECTOR AND
CONFCAMATORY LIGHT (PHASES 2451

®5-3C
13 W L
®i-C 0

Signal Pole Base

LOVDIATRELED (FOR 40° MOUNTING HERGHT)
ol

Office of Traffic Eng

LE-h

desan Push
Button

Office of Traffic Eng

LL-h

Page 15 — Intersection Layou
Mast Arm & Pole _Symbols

Signal Head
Indication

Signal Head
Number

Emergency Vehicle
Pre-emption

Signal Pole Base

1]

Office of Traffic Eng

Office of Traffic Eng

noT

Picture of Pole 4

— Signal Faces Table

Page 15 — Intersection Layout -

-
=
-
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Page 15 — Intersection Layout -

— Loop Detectors Table

Page 15 — Intersection Layout -
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Wiring .
F A b i e Interconnect layout — NOT PART OF YOUR PLAN
Notes iy Ty 5

— Field Wiring

Office of Traffic Engineering
Office of Traffic Engineering:

[]
H
*
-}
]

b6 | 116

Other Material Reference

MnDOT Manuals
Signal Design Manual
Roadway Lighting Manual
Signal Timing Manual
Traffic Engineering Manual
MN-MUTCD

> Questions?

Office of Traffic Engineering
Office of Traffic Engineering:

Uz

MINNESOTA DEPARTWENT OF TRANSORTATION
TRACTION PLAN PR T
LBEATED &5 TH 83 A &

CHAPTER 4

PLANS

Typical Lighting Plan
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CHAPTER 5
MABERIALS

Questions ?

ITEMS COVERED

Approved Products List (APL)
State Furnished Material
Contractor Furnished Material

Steve Grover - MN/DOT
Materials Lab

22



APPROVED PRODUCTS APPROVED PRODUCTS
API
Signal Items:
APL Can be found on line: LED Indications
-Paint
(In Appendix pages 40 - 41 of manual) -EVP
-Signal Heads

Items on the APL meet all standards and B Kits and Sealant

specifications without further testing. R/ covers

-Pedestrian buttons

Wi APL? -Cabinets (SSB) /Batteries/ UPS
hy an ?

APPROVED PRODUCTS

API ) -
3| ATE FURNISHED
S MATERIAL
Roadway Lighting Items:

Signals - Cabinet and Controller

Lamps (need TE Number)

Screw-in Light Foundations
Luminaires Lighting - Smart Photo Control
Service Cabinets

Hardware - holders/splice blocks/Photo Cells/fuse
kits

Why State Furnished?

BONIRACTOR FURNISHED s
MATERIALS QUESTION:

Must use either APL or Specs Steve Grover
Material pre-inspected MN/DOT - Materials Lab
Materials List (starts on Appendix 17)




CHAPTER 6
GOPHER STATE ONE CALL

Colar Code for Marking

Llnﬂef?tounﬂrl.ltiuliﬁ } \ GSOC

DOFIER STATE ONE CALL

2019 Handbook

GSOC -What isﬁt;joc Handbook Pg. 2

Once a locate is filed by the excavator, GSOC notifies those
facility operators who have joined Gopher State One Call

Area of Prapesed Eacavation uaub
|I| Tarsporary Surery Markiogs wl GOPHER STATE ONE CALL
_ Gas, OH, Stmam, Progase 2019 Handbook

[ o murication, CATY, Fiver
T e
TSR 7 ocieieed watar, lirigation
T

The cost of GSOC is paid by the operators and the service
provided by GSOC is free to excavators.

{451 484-0007 - 0 - {BOD)252- 1186

GSOC Handbook Pgs. 4-5

LTI T UL UL

WHITE Area o1 Fropourd Extavation

* GSOC ITIC allows locate requests via the internet 24/7

« Emergency locates by phone 24 hours a day

« Process locates and meets by phone:
April- October M-F 6am- 6pm
November- March M-F 7am-5pm

GOPHER STATE ONE CALL
(GSoC)

WA 1458.0000 0w - (ROOTIRE 1104

What is it?
It’s a state wide one call center for anyone who engages in any
type of excavation using machine-powered equipment of any
kind, to file a locate request at least 48 hours, excluding
weekends and holidays, before excavation can begin. Excavator

may notify up to 14 calendar days before excavation.
GSOC Handbook Pg. 1

GSOC Handbook- Page 3

Color Code for Marking Ellv.

What GSOC Doesn’t' Do:

Main Points:

« It doesn’t physically locate and mark any underground facilities.

It doesn’t settle disputes between excavators and facility
operators.

It doesn’t maintain a database of exact location of underground
facilities.

[851M454-0007 - o0 . (800I252-1144

Definitions of “Excavator” and “Operator” in accordance
with Minnesota State Law Chapter 216 D

-_ oo EI‘ —
EXCAVATOR (Handbook Pg. 66)
A PERSON WHO CONDUCTS EXCAVATlON |N THE STATE

OPERATOR (Handbook Pg. 67)

A PERSON WHO OWNS OR OPERATES AN UNDERGROUND
FACILITY

24



03 (BRI

Color Code for Marking
Underground Utilities

GSOC

l GOFHIR STATE ONE CALL

GSOC Handbook Pg. 95
The Minnesota Rules in 7560.0350 sets f rth reqmrements for a meet

EXCAVATORS RESPONSIBLITIES

Color Code for Marki
= Undeo:!;n;:“dnfjﬁlities l‘ |ZP_1.3_ S T
GSOC Handbook Pg. 16

Excavators are required to use white markings for indicating the area
of proposed excavations unless it can be shown it is not

practical

ANNIVERSARY

MnDOT 1507.2
Standard Specifications for Construction
Requiring White Marks

EMWMW EI‘ ‘ln;nrn-sur;u(;a

'E ::ﬂ’:: e 2019 Handbook

1507.2 NOTIFICATION

The Contractor shall fulfill all the obligations of an excavator in Minnesota Statutes
Chapter 216D and rules adopted to implement that statute. The Contractor's
obligations include but are not limited to marking the proposed excavation, contacting
“Gopher State One Call” at least 48 h before starting excavation operations (excluding
Saturdays, Sundays, and Holidays), and providing support and protection for
underground facilities in and near the construction area.

e

EXCAVATORS RESPONSIBLITIES
White Marks
GSOC Handbook Pg. 16

Main Points:

* The excavator is required to use white markings to define the
entire area where excavation will occur.

* Include a safety buffer when marking the area.

» Break large projects down into multiple tickets.

EXCAVATORS RESPONSIBLITIES
When Whlte Marks Are Not Practical
; -

What to do
when there is
snow?

MnDOT Division S Special Provisions
Failing to Use White Marks

Underground Utilities
R EIFG ocC

III Temparaey Survey Markings J, 0ren sTATE one it

S-27.2 Any work performed by the Contractor that does not comply
with MnDOT 1507.2 may be considered Unauthorized Work in
accordance with MnDOT 1512.2.

25



Contractors Responsibilities
for locating underground facilities within the
construction limits of the project

e b i e l" Yl o VN N
[ ] remperary survey sarvings ‘ COPHENR STATE ONE CALL
T e

Gas, 0L, Stmarm, Frepans.

e SR 2019 Handbook

At the pre construction (Pre Con) meeting the contractor should
supply detailed contact information for whom to contact when
locating is required an excavator within the construction limits of a
project

Section 216D.06 Damage to Facility

c. GSOC Handbook (Pgs 77-78)

i Undefground Utﬂ!tles
e GSOC
[ Temperary Survey sarting: WHER STATE ONE CALL

T e
o, O, inam, Propane
SRR communication, CATY. Fiber
If the damage results in the escape of any flammable toxic, or
corrosive gas or liquid or endangers life, health, or property, the
excavator responsible SHALL immediately notify the operator
and the 911 public safety answering point, as defined in section
403.02, subdivision19, and take immediate action to protect the
public and property.

w T

2019 Handbook

Repair of Damaged Underground MnDOT Facilities

If a MnDOT traffic control signal system is damaged the following
requirements must be meet.

Signal Systems 2565.3B

If existing electrical system components are damaged due to Contractor operations, within 24
hours repair or replace the

damaged components at no additional cost to the Department, in accordance with 1716 and
relevant to specifications for new

construction.

Failure to repair or replace damaged components within 24 hours will result in the Department
repairing or replacing and deducting costs from project rnoney entltled to the Contractor.

s

Repair of Damaged Underground Facilities
Color Code for Marking
Underground Utilities E
The law is silent with regard to how fast an Operators facility must
be repaired.

Generally the operator will facilitate and take charge of the repair
of it’s damaged facility.

61
— Repair of Damaged Underground MnDOT Facilities

If a MnDOT roadway lighting system is damaged the followmg requirements
must be meet:

Lighting systems 2545.3.A

If damage due to Contractor's negligence occurs to electrical cable, within 24 hours replace the
entire run of lighting system
electrical cable at no additional cost to the Department.

If damage due to Contractor's negligence occurs to individual conductor(s) in conduit and to
the conduit, or only to the

conduit, within 24 hours replace all the individual conductors in the conduit and the conduit at
no additional cost to the Department.

Do not splice electrical cable and bury underground.

Do not splice damaged conductors and place back in conduit.

i _ m

Call GSOC Before You DIG :: .

Color Code for Marking
Underground Utilities

Ares of Prapsied Encavation
[ tarperary srery iarisom
T e

] s, 041, Stmam, Prosane
[ o murication, CATY, Fiver
T

TSR 7 ocieieed watar, lirigation

GSOC

c-oP-q:R STATE ONE CALL

2019 Handbook

Abeabr AUSE - T1Y3 THD 14¥LY N

.'Your Life and the life of those worlng on or around
the project area depend on it.

26



Color Code for Marking
Underground Utilities

Area o Prapesed Excvation
[ [ ra—
T e
¢

E.

QUESTIONS?

\ GSOC

. GOPHER STATE ONE CALL

= ndbook
[ I g
TSR 7 ocieieed watar, lirigation | ¥‘ |
St

]

D st
LA s poms g,

Shortest Construction Zone Ever ! N eyrt m
Temporary Traffic Control n
Field Manual E
i
i
|

CHAPTER 7
TRAFFIC.CONTROL

FIELD MANUAL HAS SPECIFIC REQUIREMENTS FOR ALL TYPES OF
LANE CLOSURES

YOU WILL ALSO FIND REQUIREMENTS FOR THE SAFETY EQUIPMENT
WHICH INCLUDES VESTS, PANTS, CONES, BARRELS AND SIGNS

Examples of "Acceptable" warning signs

27



e R
Examples of "Marginal" warning signs Examples of "Unacceptable" warning signs
Examples of "Unacceptable” Channelizing Devices Some projects may require signed Pedestrian Detours
73 73

When closing lanes in the Twin Cities Metro Area consult the Lane
Control Manual (LCM) for approved lane closure time windows.

The District 6 Allowable Lane Closure Manual
Segments can be found by following the link below.

http:, dot.state.mn el

28



|
TRAFFIC CONTROL IS THE RESPONSIBILITY OF THE CONTRACTOR

IN MOST CASES TRAFFIC CONTROL IS PAID FOR AS A SEPARATE

FOR THE SAFETY OF THE WORKERS PAY ITEM
AND THAT OF THE MOTORING PUBLIC
THESE REQUIREMENTS MUST BE OBSERVED MnDOT DOES OFFER CLASSES FOR TRAFFIC CONTROL AND
FLAGGERS

INFORMATION MAY BE FOUND AT THE MnDOT WORK ZONE
SAFETY WEB SITE

http://www.dot.state.mn.us/const/wzs/training.html

7.2 Chapter 7 Resources

MnDOT also offers Work Zone Safety Training Courses at the following website:

www.dot.state.mn.us/const/wzs/training.html

MnDOT’s Temporary Traffic Control Zone Layouts Field Manual
http://www.dot.state.mn.u: i publ/fi

Temporary Traffic Control Zone Layouts Field Manual ordering information found at: ‘P
www.dot.state.mn.us/mapsales
.

Metro Lane Closure Manual
http://www.dot.state.mn.us/metro/trafficeng/laneclosure/index.html

MnDOT also offers Work Zone Safety Training Courses at the following website:

www.dot.state.mn.us/const/wzs/training.html

Staking Signal System

+On most projects MnDOT'’s District Traffic Office stakes the
signal system. District Traffic Office works with the survey
crew and ADA office and verifies the staked locations.

CHAPTER 8
STAKING
Traffic Control Signal Systems

*Locations of some components on the plan are approximate
only.

+Signal poles and ped stations are staked according to X and
Y coordinates provided in the plan. The ADA office must be
tified of ramp and ped station construction.




Items To Consider When Staking

ing the signal pole, correctly position the left turn signal h
et for the pole width plus the length of the mast arm. [ s |

set back for signal pole foundations is 6 feet from

« When staking the location of the loop detectors, use the distances given in the
chart and e from the cro Ik (or stop bar to the front edge of the

Ioop).

 In new construction areas the curb and gutter should be installed before
installing the new traffic control signal system.

CHAPTER 8

STAKING
hting System

8-6and 8-7

QUESTIONS?

Staking Lighting Systems

LIGHT POLES

t placement of light pole foundations- roadway, s
es should be established before staking locati

Traffic Office will stake light pole foundat
t require an offset. 4

LIGHTING UNIT TYPE 3-40 & 12-40

Offset Detail Sheet

USE_THE MAXIMUM DISTANCE WHENEVER POSSIBLE.

IF THE MINIMUM DISTANCE CANNOT BE OBTAINED
CONTACT THE DISTRICT/DIVISION TRAFFIC ENGINEER
LIGHT BASES SHALL BE INSTALLED IN ACCORDANCE
WITH 2545.3F2.

DISTANCES SHALL BE MEASURED FROM THE

EDGE OF DRIVING LANE OR TURN LANE.

OFFSET MEASURED FROM
EDGE OF DRIVING
LANE (FOG LINE)

LIGHTING UNIT TYPE 12-49

30



[ ss ] Items To Consider When Staking

Locations can be moved maximum 10 feet in either direction parallel
an obstruction.
2L

| e | ltems To Consider When Staking
Clearance between the back of guardrail and the front of light poles
should be at least 4 feet and no more than 7 feet.

Items To Consider When Staking

Light poles should not be closer than 20 feet in any direction from
power lines.

What’s New Since 2015
QUESTIONS?
CHAPTER 9
EXCAVATION
AND
BACKFILL

31



What’s New Since 2015

New -2018 Spec. Book Language Change
For 2 .D Backfilling and Compacting Excavations

old

Uniformly distribute suitable backfill materials in layers L
no thicker than 8 inch loose measurement. Compact
the backfill

New
Uniformly distribute suitable material in horizontal layers of no more than
6 inch compacted layers.

|1 Excavation and Backfill
Keep the excavated area to a minimum necessary to do the work.

m—

== Excavation and Backfill

Excavate at a distance from the edge of roadway without damaging or
undermining the roadbed.

-

CHAPTER 9

EXCAVATION
AND
BACKFILL

Excavation and Backfill

Over-Excavation
"

Excavation and Backfill
Compaction
Place backfill material in horizontal compacted layers not more than
6 inches thick to ensure proper compaction around foundations,
handholes and conduits.

e S
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St

UNCOMPACTED SOIL

Q
&é’é’,go%
2830

Compaction

S fm

Compaction

COMPACTED SOIL

Compaction

a.‘_.‘ -

e Compaction
Issues with over-excavation and improper compaction around precast light
foundations has led to new installation requirements (Covered in Chapter 10
Foundations).

33



Excavated Material and Work Zone Hazards

The contractor and inspector must not allow unprotected hazards to exist for
motorists or pedestrians during the construction of the project.

What's New Since 2015

CHAPTER 10
FOUNDATIONS AND EQUIPMENT PADS

L

“WHAT’S NEW SINCE 2015”

The New 352 ATC Cabinet Pad Will be Required When an Agency
Wants to Use a Single Wide Cabinet

QUESTIONS?

“WHAT’S NEW SINCE 2015”

The New 350 ATC Cabinet Pad is Required in 2020

' “WHAT’S NEW SINCE 2015”

L

There will soon be revised standard plates for Design E and H Foundations
There will be a new Design P Standard Plate.

34



[

s view
PRECAST LIGHT FOUNDATION DESIGN £ AND 1

PROVIDE FILL AS NEEDED TO
MEET MnOOT SPECIFICATION
THAS.3 F.2 LIGHT FOUNDATIONS.
GRADE FLUSH WITH

TOP GF THE FOUMDATEON.

FOUNDATION GRADING ON ROADSIDE SLOPE DETAIL

35



Carry all the contract documents on the project i

Remove the template after 24 hours of concrete placement.

NOTES:

SIZE OF FOUNDATION MAY BE CHANGED IN THE PLANS
OR SPECIAL PROVISIONS, OR IN THE FIELD AS
DIRECTED BY THE ENGINEER.

A FIBER FORMING TUBE MAY BE USED IN ACCORDANCE
WTIH 2565.3F.

POLE BASE TR KT AT
4|, UPPER ANCHOR ROD TEMPLATE (D@
ig ' ! Top Nur crve
B LEVELING NUT (TYP.)@
i \ soTToM nur cTvea
/ BOTTON ANCHOR ROD (TYP.)
LEVLIG T T~ Tt e
AR 00 MR ———| |7
; s LOWER ANCHOR ROD TEMPLATE (3 =
ANCHOR ROD ASSEMBLY
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Standard Specification Requirements
3385.2. Galvanize Type A, Type B, and Type C Anchor Rods

ASTM F1554 S3 requirement
steel die stamped with the grade
identification on the end of the
anchor rod projecting from the

concrete

10-9 and 10-10

FOUR 3 IN X 12 IN RECTANGULAR HOLES

Avoid using a full length forming
tube.

e & e emene ™ | Use a forming tube for the upper
" portion of the foundation and 4
feet below grade.

A FORMING TUBE MAY ONLY BE USED FOR

FORMING THE TOP 4 FEET OF THE
DRILLED SHAFT FOUNDATION

A FIBER FORMING TUBE MAY ONLY BE USED FOR FORMING

HE TOP FOUR (4)FEET OF THE DRILLED SHAFT FOUNCATION
THE DRILLED HOLE SHALL BE PROTECTED AGAINST
COLLAPSING.

37



PEDESTAL FOUNDATION
STANDARD PLATE 8112

The projection of the Pedestal
Foundation no more than a /s
inch above the concrete sidewalk
or finished grade.

2" MIN. TO 3-3/4"MAX. PROJECTION

SIDEWALK OR
ONCRETE AREA

Light Pole Foundations

Cast In- Place Concrete | | Precast Concrete | | Steel Screw-In

APS Push Button Station Foundation

SIDEWALK
LANDI!

[

1/2" ROUNDED RADIUS

UNPAVED AREA OR
GROUND LINE

CONCRETE MIX

<_\— 18" X 6" CONCRETE FORMING TUBE

3F52 OR EQUAL
MO UM T

THE PUSH B
PROVIDE A 1i2_(ViH) SLOPE GRADE WHERE
FOUNDATION DEPTH. MAINTAIN THE COMPACTED AGGREGATE BEDD
SIDEIALK “THROUGHOUT TNE SLOPE MI! FOI.NDATWN ‘GRADING. PROVIDE

ITTON STATION FOUNDATION IS lemlC (POI‘.IEKED AT_"?NE TIME) WITH THE SIDEWALK.

THE 5" NlN SIDEW/ RM‘SITIWS T0 TIERlZ“ MIN

OPE GRADING 360
i€ FOUNDATION 1S NOT|

MINIMUM " FROM THE CENTER

B |

Light Foundation Desngn Eand H

3 5/8 inchmin.toa4
inch max. anchor rod
projection.

Foundation Flush With
Ground Line or
Finished Grade

AASHTO 4 Inch Max.Stub
Height Requirement




L LIGHT FOUNDATIONS FLUSH WITH GROUND

Flanged to
transform

STALL LIGHT FOUNDATIONS FLUSH WITH GROUND
e g

ALL LIGHT FOUNDATIONS FLUSH WITH GROUND

ALL LIGHT FOUNDATIONS FLUSH WITH GROUND
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Conduits with end bells project minimum %z inch to a maximum 1 inch

ight Foundation Design E and H (Cast In-Place and Precas

Conduits with end bells project minimum % inch to a maximum 1 inch
above the foundation

1%
IN.

NOT IN THE

oI Installation Precast Light Foundation Design E and H

Steel Screw In Light Foundations Design E and

Installation Requirements

Installers of steel screw-in foundations are required
to be trained and certified every two years by the
manufacturer or the manufacturer’s representative.

PLAN VIEW

Fill Annular -
Void With Fine J ﬁ ‘/

Use a hydraulic drive head with a gear motor
minimum torque rating of:

erltf;a:g:/:}igate i 10,000 ft. Ibs. for Design E
Backfill e 15,000 ft Ibs. for Design H
[ Contractor is responsible to perform onsite field

review of soils and obtain soil test reports.

SIE VIEW

PRECAST LIGHT FOUNDATION DESIGN E AND H

Steel Screw In Light Foundation Installation Detail Sheet

Hubbel




DO NOT USE MECHANICAL ANCHOR BOLTS
OR CONCRETE WEDGE ANCHORS

USE EPOXY ADHESIVE ANCHORS.

FILL AROUND FOUNOATION
EXCAVATED DIRT. GRADE D!

TP
R T
WITH BOTTOM OF CONCRETE O

wiTH
LEVEL
aEER.

LIGHTING UNIT TYPE 12-49

Tiimmine v rves o0 wizas

|_souoen moncuay,
R, 6" -187

LIGHTING PLACEMENT DETAIL

Substantia et of breakaveay supports shall not
projectrtore than 4 i, above  line between the staddling
wheels of 2 vehile on 60-n. centers, The Tine connects any
ot o the ground suface on one side of the support o3
pointon fhe ground suface on the other side, and it s
aligned radiall or perpendicula tothe centerfine of he

toadwiav.
C1253

Breakaway supports, including those placed on roadside
slopes, must not allow impacting vehicles to snag on cither
the foundation or any substantial remains of the suppor.
Sutrounding terrain may be required to be graded to permit
vehicles to pass over any nonbreakaway portion of thc
installation that remains in the ground or rigidly attached to
the foundation. The specificd limit on the maximum siub
height lessens the possibility of snagging the undercarriage
of a vehicle after a support has broken away from its base,
instability if a wheel hits the stub. The
sity of this requirement is based on field observations.
Application of the cleatmue requirement is illustrated in

Ground Ling
Stub of Breakeway Suppont
4in maximum

80,

Figure C12.5.3-1—Stub Height Requirements
—

Shape the terrain around the foundations to ensure anchor rods do not
project more than a maximum of four (4) inches above a horizontal line between
the straddling wheels of a vehicle on 60 inch centers.”

PROVIDE FILL AS NEEDED TO
MEET MnDOT SPECIFICATION

VEMICLE UNDERCARRIAGE

EXISTING GROUND LINE

L STRADDLING WHEELS ON 60" CENTERS
F

FOUNDATION GRADING ON ROADSIDE SLOPE DETAIL

9
T

- T
! VEAICLE LNJERCARRIAGE _ 4= FCLADATION

B
FILL o
# -

I

7 -
EXISTING GRCND LINZ
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L VEHICLE UNDERCARRIAGE

EXISTING GROUND LINE — X _+ VEHICLE

[EILL ATOUND EXPOSED FOUNDATION
FLUSH WITH TOP

’ ] \ BH\HVH e !

/ Ty
—T FOUNDATION
P 7
PR g -
ORIGINAL GROUND LINE

I Questions? I

INSTALLATION REQUIREMENTS

*Directional boring is the preferred method of installing conduit
under roadway surfaces. HDPE conduit is the preferred conduit.

*Refer to the Contract documents for Rigid PVC or HDPE conduit
installation requirements

«If Rigid PVC is used under the roadway g Line couplings must b
used to join the conduit. FB‘“

«If boring operations are abandoned for
any reason, the voids must be grouted.

T
/

L ORIGINAL GROUND LINE

CHAPTER 11

CONDUITS AND FITTINGS

INSTALLATION REQUIREMENTS
MnDOT Liquid Tight LFNC-B Conduit Requirements
MnDOT 3804

Type LFNC-B.

NRTL Listed and labeled in accordance with UL standard 1660.

Listed for 80° C (176°F) in a dry location.

Listed for 60° C (140°F) in a wet location.

Listed for 70° C (158°F) in an oily location.

Sunlight resistant.

Rated for outdoor use.

CSA certified for use at 75° C (167°F) in dry and oily locations and for minus 18° C (0° F) low
temperature applications.

Shall not have a metallic integral reinforcement within the conduit wall.
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TYPES OF CONDUITS
There are 3 main types of conduits used on signal
and lighting systems:

» Rigid Steel (RSC)- 3801
* Non-Metallic Conduit- 3803
PVC Coated Hot Dipped Galvanized RSC- 3805

Conduit Size Not Specified In The Contract
2565.3 D.1

If the contract does not specify the size of conduit, provide
conduit at least % inch and sized so the area occupied by the
electrical cables and conductors does not exceed 40 percent

of the internal cross-sectional area of the conduit for rigid steel
conduit or 35 percent for non-metallic conduit

= UNDERGROUND CONDUIT INSTALLATION

Underground conduit must be placed no less than 18 inches below
the surface of any ground area and not less than 24 inches below any
roadway surface

TYPES OF CONDUITS

MnDOT 3805
MnDOT now requires PVC coated hot-dipped
galvanized rigid steel conduit and fittings be
installed on bridges.

“On bridges” includes:

Concrete Encased
* Hanging
\Surface Mounte
’ 3.D.6)

REMEMBER THIS

ABOVE GROUND CONDUIT

When conduits are attached to wood poles, the
conduit must be secured with two-hole conduit
straps that meet the National Electrical Code (NEC).

i —

Open Ends

2565.3D.2.b requires that open ends of conduits in

cabinet pads and pole foundations must be sealed

after the installation of the cables and conductors
with an approved sealing compound.

W
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EXPANSION & DEFLECTION/EXPANSION
FITTINGS

Expansion Deflection/Expansion

QUESTIONS?

The 2016 Standard Specifications for Construction require the
expansion and deflection/expansion fittings to be PVC coated.
MnDOT 3839

“WHAT'S NEW SINCE 2015”
Whatls NeW Slnce 201 5 MnDOT HAS A_:IEW HANDHOLES LISTED ON THE APL

CHAPTER 12
HANDHOLES, PULLING VAULTS
AND
JUNCTION BOXES

Chapter 12

Handholes
Pulling Vaults |
& 1 FEs .l
. Handholes are to be placed on a compacted rock
Junction Boxes (coarse filtered aggregate) drain bed as specified in §
the contract documents |-

N ] =




HANDHOLE INSTALLATION

Excavation for each handhole must be backfilled
around the installed handhole and the backfill
material must be like kind to adjacent soils and
compacted to approximately the same density.

| The cover must be in place prior to backfilling|
| around the handhole. |

HANDHOLE INSTALLATION

- ﬁ g
3! [ ot 2R £ T e
Handholes must not be placed on roadway
shoulders

=

- HANDHOLE INSTALLATION
Direct buried lighting cable entering or exiting a handhole must have
conduit stub outs.

Stub outs must be a 2-inch conduit and a minimum 36 inches long.
End bells must be installed on both ends of the conduit

HANDHOLE INSTALLATION

Keep handholes away from structures to ensure
proper compaction around handhole
Y T N =3

HANDHOLE INSTALLATION

Conduits terminating in handholes must extend
2 to 3 inches beyond the inside wall of the handhole

= o

HANDHOLE TYPES

There are two types of MnDOT handholes

+ HANDHOLES FOR NON-DELIBERATE HEAVY
VEHICULAR TRAFFIC (commonly used)

« HANDHOLES FOR DELIBERATE HEAVY
VEHICULAR TRAFFIC (rarely used)
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HANDHOLE TYPES HANDHOLES LISTED ON MnDOT's APL
3 CONSIST OF THREE PARTS

HANDHOLES FOR NON-DELIBERATE HEAVY VEHICULAR ’;z‘_ - =T = =4
TRAFFIC ARE LISTED ON MnDOT’s APPROVED PRODUCTS LIST s i :

GNALS AND LIGHTING
.'ﬁ:':.

BOX (BASE), EXTENSION, AND

EXTENSION

BODY (BARRELL)

HANDHOLE TYPES . BALL LOCATORS

HANDHOLES FOR DELIBERATE HEAVY VEHICULAR TRAFFIC IS A MnDOT, including the RTMC, require “ball locators”
PRECAST CONCRETE HANDHOLE STANDARD PLATE 8117. in handholes.

ONLY USE WHEN THE HANDHOLE MUST BE INSTALLED IN THE .
ROADWAY DRIVING SURFACE -

BALL ON

A STICK

Ball locators should be installed on a % inch PVC conduit so the
ball will be within six inches from the top of the handhole.

BALL LOCATORS

When specified in contract documents, ends of
conduits (without handholes) will require RED “ball
locators” as specified in the Contract documents
lighting systems

QUESTIONS?




What's New.Since 2015

CHAPTER 13
GROUNDING'AND BONDING

“WHAT’S NEW SINCE 2015”
GROUND ROD LENGTH CHANGES FOR TRAFFIC SIGNAL AND
LIGHTING SYSTEM FOUNDATIONS AN EQUIPMENT PADS

MATL LISTED BOMDING CLAMP SUITASLE
FOR DIRECT BURIED OR EXOTHIRMIC
WELDED CONNECTION

[ g

SEE SPECIAL PROVISION FOR
THE CHANGE FROM 15 FT TO
_+_ L 10 FT IN TRAFFIC SIGNAL

1| 1 micm pye se rsow - AND LIGHTING SYSTEM
'[_( = S e FOUNDATIONS AND

I* RIGID PYE 90" ELBOW EQUIPMENT PADS

SUPPLOUDITAL S/t DIk
l kcoiad -—)s;y DLk, X * WILL REMAIN 15 FT IN
10° GROUND A0
BARRIER LIGHT POLE

FOUNDATIONS

¥ WOT LE55 ThaN B

GROUKDING ELECTRODE SYSTEM
FOR CAST-IN-PLACE PAD

“WHAT’S NEW SINCE 2015”

GROUNDING ELECTRODES INCLUDE GROUND
RODS AND PLATES DEFINED IN MnDOT 3818

“WHAT’S NEW SINCE 2015”

GROUNDING FOR HIGH MAST LIGHTING TOWERS
HAS BEEN CHANGED
for Mat F

Lightning protection conductors specified on the Plan
Four 10 foot ground rod in with 3818 per foundati

Two bronze bonding lugs for each high mast lighting unit sized

For the lightning protection conductors

To fit on to the HMLT base bonding studs and under the nuts for a tight connection.

for Pile F

g Sy

Lightning protection conductors specified on the Plan
Two exothermic grounding connectors for each pile foundation as shown on the
Plan sized for the lightning conductors and designed for welding to the pile used on the

Project

Two bronze bonding lugs for each high mast lighting unit sized

For the lightning protection conductors

To fit on to the HMLT base bonding studs and under the nuts for a tight connection

“WHAT’S NEW SINCE 2015”

12 FT GROUND RODS ARE USED INSTEAD OF 15 FT WHEN
GROUND RODS ARE REQUIRED IN TRAFFIC SIGNAL HANDHOLES

GROUND ROD INSTALLATION IN A TRAFFIC SIGNAL HANDHOLE

gl é—! INISSED GRADE

"INSTALL THE GROUND ROD ELECTRODE IN THE HANDHOLE
'WITH THE TOP OF THE GROUND ROD 3 INCHES BELOW THE

—— BOTTOM OF THE HANDHOLE COVER"
2565.3 "GROUND ROD ELECTRODE INSTALLATION™

EXTENSION RING ,

o

TOP OF MAMDSOLE ENCLOSURE
1T0P OF WAIM BOOT)

Froe

E SEE SPECIAL PROVISIONS FOR THE
CHANGE FROM 15 FTTO 12 FT
GROUND RODS IN TRAFFIC SIGNAL
HAND HOLES

—

3 FTGRIUNG R0 | g 3° - & 67 OF GROUND ROG IN THE GROUND.

CHAPTER 13
GROUNDING AND BONDING
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CABLE FILLER
All bonding and grounding must be in accordance with

Article 250 of the National Electrical Code (NEC) a

)

C

DEFINITIONS: CAST-IN-PLACE EQUIPMENT PAD “GROUNDING ELECTRODE

BBl SYSTEM” FOR TRAFFIC SIGNAL AND LIGHTING SYSTEMS
Bondin: Egnws e ‘frﬁ;ﬁ&“cfaw'v?:?“ COMMECT CONTINUOUS SOLID G ANG BARE COPPER CONDUCTOR

Is defined in the NEC as a permanent joining of metallic SPABBTA Ui ol 18 a0 9 EoneETi To T CHORD 00 ABOKE PR

COMMECTION TO THE GAY
. . NRTL LISTED BONOING CLANP SUITABLE
parts required to be electrically connected :g;m,:gmmmm = NO REINFORCEMENT BAR

] TO BOND TO
Grounding: Jr :
Is defined in the NEC as a conducting connection, whether [riansieson 'S
intentional or accidental, between an electrical circuit or v o pve o
equipment and the earth or to some conductive body that " SOPLUKNTAL S,
serves in place of earth

NOT LESS THAN 8

GROUNDING ELECTRODE SYSTEM
FOR CAST-IN-PLACE PAD

PRECAST EQUIPMENT PAD “GROUNDING ELECTRODE SYSTEM” B
B8 FOR TRAFFIC SIGNAL AND LIGHTING SYSTEMS INSTALLING A SUPPLEMENTAL GROUND ROD IN HANDHOLE

NRTL LISTED BONDING CLAMP OR EXOTHERMIC WELDED GROUND ROD INSTALLATION IN A TRAFFIC SIGNAL HANDHOLE
CONNECTION EXPOSED ABOVE THE PAD TO ACCOMMODATE —_—— =
THO SOLID NO. & AWC BARE COPPER CONDUCTORS
. —
PROVIDE A MIN. 5' LENGTH OF EXPOSED UNSPLICED SOLI) — aME
CONTINUOUS SOLID & AWG BARE COPPER CONDUCTOR N LONE SLOTTED NULE TU BE BONDED TO THE GROUND
FROM THE GROUND BUS BAR IN THE SERVICE CABINET ROD ELECTRODE IN Tt D AND TERMINATED TO THE CATENSION RING ,
TO THE SUPPLEMENTAL GROUND ROD GROUND BUS BAR IN THE SERVICE CABINET "INSTALL THE GROUND ROD ELECTRODE IN THE HANDHOLE
NTRL LISTED BONDING CLAMPS SUITABLE FOR P
IRTL LISTED BOIDING cLWP SuITARLE . e, vt WITH THE TOP OF THE GROUND ROD 3 INCHES BELOW THE
WELDED. CONNECTION COMNECTION T0 BOND No. & AVG BARE

NO. —— BOTTOM OF THE HANDHOLE COVER"
g /___ CONDUCTORS TO REINFORCEMENT B
r

0P OF MAMDROLE EMCLOSURE & 2565.3 "GROUND ROD ELECTRODE INSTALLATION™
t AT0P OF WATM BOOT) h
i

I* AIGID PVE %7 ELBOW

SEE SPECIAL PROVISIONS FOR THE
Ll e f 90" fLnow Kpssiram e G:O’il?lzl\lgig':)c;':’:\l]:rii;:g ;lzGFl:erl.
s MUST BOND TO GROUND
- SUPPLIMENTAL 58 DA HAND HOLES
5D Sk oo oo THE REINFORCEMENT BAR

1I0GROG0 B9 &S PART OF THE eei
KOT LESS THAN B'
GROUNDING ELECTRODE 3" - 5 6 OF GROUND ROO IN THE GROUND
GROUNDING ELECTRODE SYSTEM
FOR PRECAST PAD SYSTEM




EXOTHERMIC WELDING orE GROUNDING CONDUCTORS FOR TRAFFIC

Bond ground rod electrodes in hand holes to the L. SIGNAL_S .

6 AWG insulated green equipment grounding conductor by All new traffic signal systems require a 6 AWG green insulated
exothermic welding for traffic signal systems . stranded grounding conductor from the signal cabinet to each pole
base (see Figures 13-7 AND 13-8)

v

[BEs. — 1'%
6 AWG green insulated stranded bonding jumpers and grounding
electrode conductors are required for traffic signal systems.

BONDING POLE BASES OXIDE INHIBITOR AGENT

Use an acti_ve clar_npirng groundi.ng lug with mounting Oxide inhibitor agent in accordance with 3843 must be applied to all
tang in traffic signal and light pole bases. (traffic signals and lighting) grounding connections before assembly

and after final connection.
/ -~ S

SUPPLEMENTAL GROUND RODS AT LIGHT EEEE 10 FT GROUND RODS FOR LIGHT FOUNDATIONS EXCEPT.....
FOUNDATIONS
MnDOT Spec. 2545.3.R “Bonding and Grounding”
Provide ground rods at every other light foundation and at the light
foundations located at both ends of a run.




15 FT GROUND RODS IN BARRIER LIGHT
FOUNDATIONS

@ PRDVII]E A 5/8" L‘IIA X 15'-0" LONG COPPER CLAD GROUND
ROD. INSTALL GROUND ROD IN 1" NOM. DIA. RIGID PVC
CONDUIT OR DIRECTLY IN THE CONCRETE FOUNDATION.
CONDUIT SHALL BE FLUSH WITH THE TOP OF RAILING.
GROUND ROD SHALL PROTRUDE 3" TO 4" ABOVE TOP OF
CONCRETE RAILING.

== INSTALLATION REQUIREMENTS FOR GROUND RODS
GROUND ROD
INSTALLATION

Drive ground rods to a
depth not less than 10
feet

If rock is encountered
drive the ground rod
no more than 45
degrees from vertical
If more than 45
degrees bury in a
trench that is at least
30 inches deep

GROUNDING REQUIREMENTS FOR HIGH MAST LIGHT PILE FOUNDATION
BER IN PLANS AND HIGH MAST SPECIAL PROVISIONS

UPDATED
INFORMATION TO
REPLACE ON PAGE
13-5 IN THE FIELD
GUIDE

2* PVC COMDUIT FOR
e ToHTIne. CABLE

(&) OBTAIN THE ENGINEER'S APPROVAL OF THE EXOTHERMIC I‘ELDEU BONDING PILE
CONNECTIONS BEFORE PLACEMENT OF PILE CAP REINFORCEME
(D FURNISH AND INSTALL TWO UNSPLICED LEMGTHS OF L15H|'N1NB PRUTEﬁTION CONDUCTORS
NEE"ING THE FOLLOWING: BRAIDED BARE COPPER; AT LEASY 28 STRANDS OF 14 AWG WIRE
12 * DIA, ROPE LAY OF 115,000 cnIL; HET WEIGHT LBS PER 1000 FT.
BOND ONE END OF EACH CONDUCTOR THE PILING ulS SWN USING EXOTHERMIC
WELDED LIGHTING PROTECTION CONNECTIONS DESIGNED FOR PILING.

Grounding and Bonding Direct Buried
Lighting Cable

IN THE LIGHT POLE BASE THE * ‘. e |
COPPER SHIELDING AND .

GROUNDING CONDUCTOR MUST ' A\
BE BONDED TOGETHER BY ]
DRILLING THE SHIELDING AND . ﬁ #

PLACING IT UNDERNEATH AN
ACTIVE CLAMPING GROUNDING
LUG WITH TANG. BOLT ASSEMBLY
TO POLE BASE PLATE. TERMINATE
GROUNDING CONDUCTOR IN THE
ACTIVE CLAMPING GROUNDING
LUG.

4
6 AWG SOLID BARE BONDING JUMPERS AND
GROUNDING ELECTRODE CONDUCTORS ARE REQUIRED
FOR LIGHTING SYSTEMS.

GROUNDING COPPER PLATE ELECTRODE
INSTALLING A COPPER GROUNDING PLATE

If it is not possible to install ground rods according to the installation
requirements of the NEC, install grounding copper plate electrodes in
accordance with MnDOT Spec. 3818

GROUNDING GRID
REQUIREMENTS FOR HIGH
MAST LIGHT FOUNDATION MAT
DESIGN IN PLANS AND HIGH
MAST LIGHTING SPECIAL
PROVISIONS

@ OBTAIN THE ENGINEER'S APPROVAL OF THE COMPLETED GROUNDING GRID BEFORE

BACKFILLING AROUND THE FOOTING.
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What's New Since 2015

QUESTIONS? CHAPTER 14
WIRING

“WHAT’S NEW SINCE 2015” | | “WHAT’S NEW SINCE 2015” |

MnDOT now requires that only split bolts be used for

a2 = SPEC. 3806 UNDERGROUND NON-DETECTABLE
spI|| eutral conuctors in light pole baes. MARKING TAPE REQUIREMENTS

I“WHAT’S NEW SINCE 2015”| “WHAT’S NEW SINCE 2015”|

USE A 2 AMP FAST ACTING FIBER TUBE SPEC. 3843 ANTI-OXIDANT JOINT COMPOUND
CARTRIDGE FUSE IN LUMINAIRE FUSE HOLDERS _ i Provide anti-oxidant
g’V g joint compound for

conductor
terminations as
specified in the
Contract to prevent
corrosion and
oxidation, and
improve conductivity
and the integrity of
electrical
connections.




“WHAT’S NEW SINCE 2015”

SPECIFICATION LANGUAGE IN THE SPEC BOOK TO
INSTALL DIRECT BURIED LIGHTING CABLE IN PVC OR
HDPE CONDUIT WHEN NOT LOCATED UNDER TOP SOIL.

2545.3.G.2
Install direct buried lighting cable in rigid PVC or
HDPE conduit if located under bituminous,
concrete, or other material not considered a top soil.
Provide 3 in conduit if the contract does not specify
size of conduit.

“WHAT’S NEW SINCE 2015”

REMOVING DIRECT BUIRED LIGHTING CABLE SHOULD NOW BE A SEPARATE
PAY ITEM ON ALL PROJECTS THAT REQUIRE CABLE REMOVAL

Remove Direct Buried Lighting Cable

Remove direct buried lighting cable as indicated in the Plan is measured by the
linear foot. Direct buried lighting cable is paid for under pay Item No. 2104.503
(REMOVE DIRECT BURIED LIGHTING CABLE) at the Contract price per
LINEAR FOOT, which price is compensation in full.

CHAPTER 14
WIRING

General Wiring Requirements
Traffic Control Signal and Lighting Systems

¢ All cables and conductors must conform to the NEC. MnDOT requirements
may exceed those of the NEC.
A few general MnDOT wiring requirements in 3815 for cables and individual
conductors:

NRTL Certified (exception is loop lead-in and EVP cable)

Insulation rated for 600V

Meeting requirements of ANSI, ASTM, and ICEA/NEMA

Wire sizes for conductors based on the AWG

YV VYV

14-2

Inspection of Cables for Traffic Control
Signal and Lighting Systems

Cables are usually inspected at the distributer by the MnDOT Materials Lab.
Cut sheet showing the project number, reel number, and MnDOT test number
will be included with each project shipment.

Any cables not having the inspection documentation must be sampled and
submitted to the MnDOT Materials Lab.

Inspection of Cables for Traffic Control Signal
and Lighting Systems

¢ Ensure a cut sheet is provided so the cable can be tracked where it comes from
and shows that it has been tested by the MnDOT Materials Lab.
¢ Cables must be inspected and approved before installation.

52



Inspection of Individual Conductors for
Traffic Control Signal and Lighting Systems

B

* Individual conductors are not tested by the MnDOT
Materials Lab. (The one exception to this is loop wire
contained in a black poly tubing used for saw cut loop
detectors.)

* Inspectors should check the labeling on individual
conductors to ensure it meets the requirements in MnDOT
Spec. 3815 and other contract documents.

* Itis the contractor’s responsibility to provide conductors
specified in the contract documents.

Wiring Installation- General Requirements
Traffic Control Signal and Lighting Systems

ek

All electrical cables and conductors must be continuous, without splices from
the signal or lighting cabinet to pole bases and from pole base to pole base.
Unless specified in the contract or approved in writing by the district traffic
engineer, do not use underground splices.

When underground splices are specified use an approved epoxy splice kit
listed on MnDOT’s APL.

144

Wiring Installation- General Requirements
Traffic Control Signal and Lighting Systems

P Jim don’t just stand

there, help us pull!

Hand pull cables and conductors through condult raceways to
avoid damaging the cable or conductor insulation.
MnDOT Spec. 2565.3.J.2

144

Wiring Installation- Cable Labels
Traffic Control Slgnal and nghtlng Systems

2565.3.).1 states;
“Identify cables as shown on the field wiring diagram in all handholes, junction

boxes, traffic control signal pedestal bases, mast arm pole bases, light pole bases,

and cabinets. Except for the individual conductors terminated at the cabinet fuse
panels, wrap white vinyl adhesive tape around the cable to identify cables and
conductors.”

14-5

TRAFFIC CONTROL SIGNAL SYSTEMS
WIRING INSTALLATION

14-5

Traffic Control Signal Systems Wiring
Installation
Use machine printed labels meeting the requirements of

2565.3.J.1 for individual conductors terminated at the traffic
control signal cablnet fuse panel.
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| Traffic Control Signal Systems Wiring Installation

Traffic Signal Cabinet Hook-Up Chart included in every traffic control
signal cabinet. The chart contains a signal indications and vehicle

Pole base connectors are required on all new
signals:

They must be the ones listed on the APL for
Signals.

14-6
Traffic Control Signal Systems Wiring Installation

—r' 1_.'

*Pins, Sockets, Plugs and Sealing Plugs are all
listed on the APL separately.

*The required crimper is also listed on the APL.

14-6

«If revising a signal and terminal blocks are present:
The blocks must be sprayed with pole base terminal block coating.
*The white marker strip must be labeled.

14-8

LIGHTING SYSTEMS WIRING INSTALLATION

e DIRECT BURIED LIGHTING CABLE

4 CONDUCTOR #4 AWG DIRECT BURIED LIGHTING CABLE
WITH A COPPER SHEILD OR TAPE. THE CONDUCTORS
ARE 19 COPPER STRAND WITH COLOR CODED
INSULATION.
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14-7

DIRECT BURIED LIGHTING CABLE IS INSTALLED AT THE
SAME DISTANCE BEHIND THE SHOULDER OR CURB AS THE
LIGHT FOUNDATIONS

EZBE  When an obstruction is in the path of the direct buried
lighting cable re-route the cable around the obstruction
away from the roadway.

INSTALL UNDERGROUND NON-DETECTABLE MARKING
TAPE AT LEAST 12 INCHES ABOVE THE DIRECT BURIED
LIGHTING CABLE

148

ABOVE GROUND SPLICE
Use split-bolt connectors or insulated wire splice connector blocks
for splicing ungrounded “hot” conductors and grounding conductors

in light pole bases.

SPLIT-BOLT
CONNECTOR

INSULATED WIRE SPLICE
CONNECTOR BLOCK

e ABOVE GROUND SPLICES

Only split bolts are used for splicing neutral conductors in light pole bases.

The recent change was made to decrease
floating neutral conditions in the lighting
systems created from broken or loose
neutral splices.

The floating neutral condition can cause
an unbalanced load (over voltage) that
could be damaging LED luminaires.

B
Above Ground Split Bolt Wire Splice Connections Require The Use Of
Self-Fusing Electrical Insulation Putty Tape In Place Of Rubber Tape

2545.3.G.4.a
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14-8

14-8

LIGHT POLE WIRING

USE FUSE HOLDERS- BREAKAWAY TYPE
LISTED ON MnDOT’S APL For Roadway Lighting

LIGHT POLE WIRING
2545.3.G.a

holders

Q\UU

The change was made in
an effort to help prevent
unbalanced load (over
voltage) damage to LED
luminaires.

Use a2 Amp 1.5 in X .406 in fast acting fiber tube cartridge fuse in fuse

149

LIGHT POLE WIRING

Make sure to properly install the fuse holder

LOAD SIDE

LINE SIDE
(Luminaire)
\

(Fe(leder)

e T ) ———

LIGHT POLE WIRING

TAPE THE LINE SIDE AND
LOAD SIDE TERMINALS
OF THE FUSE HOLDER

2545.3.a
After the conductor has been terminated to the fuse holder apply two layers of
protective vinyl electrical tape over the terminal and extend the wrap at least 1
in over the incoming conductor insulation.

e WIRE HOLDER Mg WIRE HOLDER
There are two types of MnDOT approved wire
holders.

MnDOT requires an approved luminaire wire holder within the end
of the light pole tenon near the connection point of the luminaire.

Approved luminaire wire holders are listed on MnDOT’s
Approved/Qualified Products List for Roadway lighting.

LIGHTING

| —

e
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14-10

MnDOT 2545.3G.4.b (2) define how 4/c #4 shall be terminated in a

Two Way Underground Handhole Cable Splice for
Lighting

handhole when there is a two way splice

Three Way Underground Handhole Cable Splice
for Lighting

MnDOT 2545.3G.4.b (3) defines how 4/c 4 AWG is terminated in a handhole when
there is a three way splice

14-10

Labeling Lighting Cable and Conductors

Label direct buried lighting cable in service cabinets and
light poles indicating the next termination point.
2545.3.P.2.b

LIGHT POLE BASE

W
o fge °

EEEE
MnDOT is considering eliminating any connections in the pole base.
All cables would need to be pulled from the cabinet all the way to the
device with no splices.

Thoughts?

Questions ?

Building a Rigid PVC Loop
Video
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What's New Since 2015

Chapter 15
VEHICLE DETECTION

Chapter 15
Vehicle Detection

Standard Plate 8132
Preformed Rigid PVC Conduit Loop Detector
E— W : -

FE_ ¢

¢ Depth of the milled trench must allow 5 inches from the top of
the loop assembly to the top of the finished pavement.

“WHAT’S NEW SINCE 2015”

There are three different types of vehicle detection used by MnDOT
on traffic control signal system projects.

The contractor must refer to the contract documents for the type of
vehicle detection system that is required for the specific traffic
control signal project.

The three types are presented below:
Preformed rigid PVC conduit loop detectors
Saw cut loop detectors
Video detection

Standard Plate 8130
Saw Cut Loop Detector

The wire is 14 AWG XLPE or XHHW with sleeve.
In compliance with IMSA 51-7
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Standard Plate 8130
Saw Cut Loop Detector

* Dowels in the corners this keeps slack in the conductor.

Standard Plate 8130
Saw Cut Loop Detector

» Seal The conduit
before applying
loop sealant

*Loop Detector Sealant is found on MnDOT’s APL

Handhole Considerations For Saw Cut and
Preformed Loops

* Do not saw cut off roadway!

¢ Drill down 18“ from the edge of roadway at the
required 45 degree angle.

Standard Plate 8130
Saw Cut Loop Detector

+ Use backer rod to hold loop down until
sealant cures.

12 1 LR
TRAMSFORTATION

o WDHTANE S by
Approved/Qualified Products
b ___|

Loop detector splice encapsulation
kits and loop sealan

In all cases MnDOT prefers that the
Saw Cut or Preformed Rigid PVC loops
be installed before the final wear coarse

is placed.

Ideally the Preformed Rigid PVC loop
would be installed in the Class 5
roadway base.
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Submit three copies of esesiiiaitl
a signed and dated
loop detector test

report to the engineer.

The loop detector test

report includes testing

for continuity,

inductance, and

insulation resistance.

Copy of a test report in

the Appendix pg. 10

Questions ?

“WHAT’S NEW SINCE 2016”

MnDOT ANCHOR ROD TIGHTENING REQUIREMENTS

Video Detection Systems

All material and installation requirements for
video detection systems are contained in the
contract documents

What's New Since 2016

Chapter 16
SIGNAL AND LIGHT POLES

“WHAT’S NEW SINCE 2016”
MANUFACTURER HAS NEW INSTALLATION REQUIREMENTS

AGAIN...
FOR STAINLESS STEEL LIGHT POLES

1/2 INCH THICK
WASHER OR SPACER
USED WITH THE
DESIGN E BASE
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“WHAT’S NEW SINCE 2016”

“BRIDGE GREASE” IS
LISTED ON MnDOT’s APL
UNDER BRIDGE e
PRODUCTS LBostik

ANTI-SEIZE AND LUBRICATING COMPOUND CALLED
“BRIDGE GREASE” WILL REPLACE ANTI-SEIZE LUBRICANT
MIL-PRF-907E IN CONTRACT DOCUMENTS.

“WHAT’S NEW SINCE 2016”
TR

LIGHT POLE BASE THAT EXCCED AN 1/8 INCH WITH 100%
CLEAR SILICONE .

Installing Signal and Light Poles

Use anti-seize and lubricating compound called “Bridge Grease” on the threads of

anchor rods and nuts. ........ and

| s Ma

“WHAT’S NEW SINCE 2016”
Approved Rodent Intrusion Barrier Listed on MnDOT’s APL

Chapter 16

SIGNAL AND LIGHT POLES

Installing Signal and Light Poles

Apply anti-seize and lubricating compound to
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Apply Anti-seize and Lubricating Compound to the Bearing Surface of
all Nuts and Washers.

| 1612 || Signal and Light Poles

Ensure the top of the anchor rod extends at least one thread beyond
the top surface of the top nut.

Single-Nut Connection
Signal and Roadway Light Poles

LIGHT POLE TRANSFORMER BASE

SIGNAL PEDESTAL BASE

- |PUSH BUTTON STATION BASE

i Pole Installation

Immediately after standing the pole on the foundation complete the
entire pole installation process.
y - —

] RE-CALIBRATING TORQUE WRENCHES

The International Organization of Standardization (ISO) states that
torque wrenches at a minimum should be re-calibrated

Single-Nut Connection
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| o0 | Aluminum Light Pole Transformer Base Installation Double-Nut Connection

AKRON FOUN 1985 AASHTO DOUBLE-NUT CONNECTION

High Mast Light Towers
USER SHOULD
i REGAI G
NSTALLATION | TOPNUT Barrier Light Poles

& ST POSSIBLE BOLT
ED BELOW BASE PLATE |
ICLES

i Mast Arm Signal Poles
SHERS LEVELING
e NUT
IASHERS . .
e Stainless Steel Light Poles
ER BAS!

£ ON A
HEN REQUIRED,
50 FT. LBS.

FOUNDATION

Double-Nut Connection

DA SEQUIR
q Table 2545-1
The clear disstf,f.ﬂf f,’gv'v);:,f":ﬂf :ottom of the Leveling Nut Rotation for Tightening Double-Nut Anchor Rod Connection
leveling nut and the top of the foundation for Anchor Rod Diameter, in Nut Rotation beyond Snug-Tight
double-nut anchor rod connections.
flh 1/6 tum
>1% 1/12tum
AASHTOI:‘;",L:';‘*::: EOT:Z?:::tgirSta"ce of * Before tuming the leveling nuts to the required rotation, mark the top of the foundation showing
’ the before and after rotation positions of each leveling nut. Incrementally tum the leveling nuts
Using a crisscross or star pattem untl the required nut rotation shown in this table has been
achieved. Tum the nuts in at least two full tghtening passes. Verify the nut rotation after tightening.

FOUNDATION

LT

BASE PLATI 1 STRETCH

TOUNDATION




FACTORS THAT DETERMINE HOW MUCH TO TIGHTEN?

ANCHOR ROD DIAMETER

ANCHOR ROD TYPE
(MATERIAL AND GRADE)

BASE PLATE THICKNESS
(GRIP LENGTH)

]

L T i LD TR

ANCHOR RO LD STRESS

STRETCH

Tubte ¥ 1-Torgue and Turus for AnDOT Strnctures VA, SIGNAL AND LIGHT POLE TIGHTENING

Signais & Lighting Struclures.

Double-Nut Connection B WHAT IS SNUG TIGHT?
MpDOXiSRes frustiebhizdeiingd aohampinimae of sRdpeRUMESAehortha
full effort of an adult usinggn.afdinay SRS EOch to bring all plies of the
connection together in firm contact.




MnDOT SNUG TIGHT RE-DEFINED _
*For anchor rods < 1- %” diameter use a 12” long wrench to snug tighten nuts
pulling the handle with one arm in one smooth motion.

Anchor Gr. (Yield Stress) _
Anchor Rod
Diameter, (in) 36 55 105

3/4

1-1/4
1-1/2 Wrench

1-3/4 Length, (in)

2-1/2

OR USE THE SNUG TIGHT TORQUE VALUES IN THE TABLE

[ HYDRAULIC TORQUE WRENCH CLEARANCE IN PA

TRAFFIC SIGNAL BASE

20-1/4" 5Q.

-
DIGITAL PENDANT WITH DIGITAL TORQUE READ OUT

Fl
1O BTOP | STOR “

Installing Traffic Signal Mast Arm Poles

STANDOFE DISTANCE h
o

el
. [T A
YAV ETRN
A

DAl
[
.

11,40
MAX

8, 39 |

Perform tightening in a
star pattern in 2 cycles

3385.2.C

Grade 105
Signal Mast Spec.
Arm Pole E c

OPEN END SLUG/STRIKING WRENCH AND
SHORT HANDLE 3-5 LB SLEDGE HAMMER

Place on leveling nuts and
bring the plies of the
connection into firm contact
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Installing Stainless Steel Roadway Light Poles
40 ft. Design E

1213012019

Appendix-36 |_ ; LG

Perform tightening in a el e “'c:::;gnnzc’i”'
star pattern in 2 cycles " Bhugging Vet

Base
Pole Type Anchor RodTYPe | plate | SnugToraue | Verifcation |  Re-tightening | Sus Tight | - Final Nut
Rod & (Ealvanized | ees | (fibs) | Toraue,Tv |  Torauer Tr Wrench | Rotation
(in) pec ) (#ibs) 48 Hours After Lenth Beyond
) Snug
Pedestrian =12
lioway /4 a8 Pull nz
Light Poles “(stes 2 with 112
onsteel | sc hibe 2 138 152 one 16
Foundations |  Instaliation) 314 am e
Tyoe A
Grade 36 s = "
<12
Pedestrian Spec. b B s 50
Walkway /4 538524 2 Pull b
trgnteon Type ©
Grage 55 34 one 72
Spec 15 80 80 arm
338528
Type B =12
40 Stainless
Grade 55 Pull
Steel Light
o ' oo v 3 200 220 win | g
338528 arm
70 Stamiess ASTM =12
Selo | Aszan
Steel Scrow-|  “(Steel UNC 114 se a3s 368 with 112
m Scrowin | Hox Hoad one
Foundations | Foundations) Boit

Verification Form

Questions?

Midway Review Questions

Review Questions

Special Provisions__ governs over all other contract documents (not including
addendum)?

Request department furnished materials at least __30 __ normal working days in
advance.

Chapters 1 thru 16

Place backfill material in horizontal compacted layers not more than 6 inches.

If soil conditions do not allow sidewalls of the drilled shaft to remain open then a
full length forming tube with _four 3 in x 12 in rectangular holes _ will be used.

MnDOT light foundations in the clear zone must be installed __flush_ with finish
mndot.gov 305 grade.
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Review Questions

Provide 3/4inch conduit, if conduit is not specified in contract documents.
Conduits terminating in handholes must extend 2-3 inches beyond the inside wall.

In MnDOT signal systems what size and type grounding wire is used and how is it
bonded to the ground rod electrode? 6 AWG stranded green insulated /exothermic weld]

MnDOT only requires _split bolts for splicing neutral conductors in light pole
bases.

Fiber optic cable minimum bending radius is determined by the cable diameter.

Apply anti-seize and lubricating compound to exposed threads and
bearing surface of all nuts and washers

‘WHAT’S NEW SINCE 2015

MnDOT REQUIRES DATE MARKING WITH A
MACHINE PRINTED LABEL

25653

L.6 Signal and Pedestrian Indication Labeling

Label the indications with the installation date as follows:
Place a date of installation on the back of the indication.
Provide labels for the date of installation on the back of the indication meeting the following requirements:
(1) Record the installation date on white self-adhering label,
(2) Use machine printed numbers,

(3) Black text % inch (12.7 mm) tall,

(4) Month/Year numeric format,

(5) Suitable for placement in wet locations,

(6) Paper based labels are not acceptable, and

(7) Place inside on the back of the indication.

‘WHAT’S NEW SINCE 2015”

| imroneimreanince |
N
"\ 8°/12" LED Tratfic Ball Signal Modules

MnDOT is considering 48 VDC Indications. Note the low power consumption

What's New.Since 2015

CHAPTER 17
SIGNAL HEADS AND LUMINAIRES

‘WHAT’S NEW SINCE 2015”

MnDOT Requires Backplates (Background Shields) with rolled
edges.

NEW SINCE 2015”
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‘WHAT’S NEW SINCE 2015”

MnDOT has High Mast LED Luminaires (Asymmetrical & Symmetrical) on the APL.
All of the MnDOT high mast towers State wide have been retrofitted with LED luminaires.

CHAPTER 17
SIGNAL HEADS AND LUMINAIRES

2565.1C
MnDOT has defined the following terms

Pedestrian Signal Head
Pedestrian Signal Housing
Pedestrian Signal Indication
Signal Head

SignalSection

Signal Housing

Signal Indication

‘WHAT’S NEW SINCE 2015”

Light Emitting Diode (LED) roadway
luminaires - 5 lane applications

MnDOT has 5 Lane LED Luminaires on the APL.

T
MnDOT standard‘signal housings are black polycarbonate
and are found on MnDOT’s APL for Signals

\
]
‘ |
[Thize E=r
& "
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Label the Date of Installation.
2018 Standard Specifications for
Construction Requires Printed Labels

Vertical Mounted
Terminal Block Example

Captive Fastener (Rivet Nut)

You must use the asupplied tool for properly
seating the captive fastener inithe pedestal shaft

Standard-Specifications for Construction
have specific requirements for terminating
conductors in the'signal heads

2565.31.7

3 Section Head Example

69



Signal Head*Mounting Spacers Straight and angle
.‘ mounting hardware

o N

You must use the nut and washers supplied

4 and 5'section heads are required to have signal head mounting Witk tHe raolekis

spacers part number 11F

Pedestrian Signal Heads Flashing-Yellow Arrow
FYA

The two heads
above and two
heads below
the angle
mount

*The indications are 16" tall x 18” wide with count down timers
FYA is the MInDOT design standard for left turns.
* Note the angle mount with cap See Technical Memorandum 12-10-T-03

Angle Mourits & Cluster Head Installation MnDOT APPROVED LED ROADWAY LUMINAIRES FOR USE
g AT A 40°'& 49 FOOT MOUNTING HEIGHTS ARE LISTED ON

The angle mount must be installed and adjusted so there is'no gap on “DOT'S APPROVED/QUALIFIED PRODUCTS LIST
the'back side at the ball'and socket.

This will allow the background shield te clear the-pole.




1710 A AIR ACCORDA 45.3Q

CAUTION
CREATE CRACKS IN THE HOUSING CAUSING

ORQ R CLAMP B 0

MnDOT LED LUMINAIRES COME STANDARD:WITH 7 PIN
PHOTOCONTROL RECEPTACLE WITH SHORTING CAP AND
A DIMMING ELECTRONIC DRIVER

@

Hazardous Voltage.
Risk of Electrical Shock.
CIRCUITS AND EQUIPMENT
EMERGIZED AT ALL TIMES.
LOCKOUT/TAGOUT
PRIOR TO SERVICING!

THIS LABEL WILL BE INSTALLED WHEN SMART PHOTOCONTROL
DEVICES AND CONTROLS ARE INSTALLED ON A LIGHTING
SYSTEMS. THEY WILL BE INSTALLED ON EACH LIGHT POLE AND
THE SERVICE CABINET.

INSTALL LUMINAIRES IN ACCORDANCE WITH.2545.3Q,
After the light pole has been installed on its foundation;

+ INSTALL THE LUMINAIRE
ONTHE LIGHT POLE
TENON

PLACE A LEVEL ON THE
AREA PROVIDED ON TOP OF
THE LUMINIARE, AND LEVEL
SIDE TO SIDE

AND'FRONT TO BACK

Smart Photocontrols

THE 7 PIN RECEPTACLE MAKES*T POSSIBLE TO PLUG'IN A SMART
PHOTOCONTROL DEVICE FOR LUMINIARE LIGHTING CONTROLS

1715 ]
MnDOT,REQUIRES LABELS SHOWING 40 OR 49 BE INSTALLED ON
THE BOTTOM OF THE LUMINAIRE BY THE. CONTRACTOR.
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49” DEFINES THE MOUNTING HEIGHT IN FEET

STAPASS STIIL
o s
AL
TRANIFGRR BAST

g

e
o=

T
gsrm AT T o ey
LRI

| 1713 |
MnDOT REQUIRES MACHINE PRINTED LABELS INDICATING THE MONTH AND
YEAR (DATE) OF INSTALLATION ON BOTH THE OUTSIDE AND INSIDE OF THE
LUMINAIRE.

Questions?

11/2018

SN

AR

&5 oy
Dy
RER




NN
L N

oy

e e
LTS S o = e

CONTROLLER PHASING, PEDESTRIAN
INDICATIONS AND PUSH BUTTONS

. 2 x
I W\
(4 59 S X
[l Ay R % ¢ SN The center of
= - - the button face
must be 42
inches above
the walking
surface
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CHAPTER 19

EMERGENCY VEHICLE
PREEMPTION/ENFORCEMENT
LIGHTING

19-1

The optical emitter activated type EVP system
consists of four main components:

1. Optical detector
2. Confirmation light
3. Emitter

4, Phase selector

EVP Discriminators

*Must be delivered to ESS 30 days prior to signal
cabinet pick up.

¢Include the TE Number on materials dropped off
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e Range of Optical EVP

*2565.3W When the intersection geometry and line of sight are ideal
the EVP system should detect an approaching vehicle at 1800 feet.

*Detection range must be tested with a vehicle emitter properly
mounted.

Emergency Vehicle Pre-emption (EVP) Detector Cable
3/C#20
3 Conductor 20 AWG with Drain Wire

This cable must be installed with no splices anywhere in the cable run.

*Remove the stainless holding clip.
*Remove the fiber support washer.

Reinstall rubber washer and stainless steel
holding clip

___I 19-3
Emergency Vehicle Pre-emption (EVP) Detector Cable Siren Activated Emergency Vehicle Pre-emption
s

*This cable should be installed even if no EVP is
required on the project.

* Check the signal plans. *. g

4 THie cable. hpuldibe il sy tis.cahinetits This is only used outside the 8 county metro area.
the round junction box on the mast arm

B3 Lamp Socket Conversion RS

MnDOT has published an Optical Emitter Procurement Guideline for
local agencies. This guideline is available on the Traffic Engineering
Web Site.

http://www.dot.state.mn.us/trafficeng/signals/signalworksheets.htm|
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19-2

All Emergency Vehicle Pre-emption must be
fully operational at the signal turn on
As we move forward in the 21t Century you will start to hear
Vehicle Priority

instead of EVP and Transit Priority

Questions ?

What's New Since 2015

CHAPTER 20
SERVICE EQUIPMENT

CHAPTER 20
SERVICE EQUIPMENT

“WHAT’S NEW SINCE 2015”

NEC ARTICLE 110.24' REQUIRES MnDOT TO HAVE'AVAILABLE FAULT
CURRENT CALCULATIONS AT THE LINE SIDE OF THE METER SOCKET FOR
SIGNALS AND LIGHTING.

Arc Flash Hazard
A priate PPE Required

Equipment 1D MaBs1 Lighting Servior { shimet Woj!
ADDITIONALLY AND IN-CONJUNCTION WITH-110.24 MnDOT REQUIRES A

CONTRACTOR PROVIDED ARC*FLASH WARNING LABEL IN ACCORDANCE
WITH NFPAT70E.

TYPES OF SERVICE EQUIPMENT

* Wood Pole Mounted — Temporary Signal Systems

< Signal Service Cabinet Type SSB)
Rural Lighting and Flasher (RLF) Service Cabinet

Type B, Type L1, and Type’L2 Lighting Service Cabinets
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WOOD POLE MOUNTED

Signhal Service Cabinet (Type SSB)

For wood pole installations, the meter socket is located directly

5 3 The Type SSB cabinet is used on all MnDOT permanent signal systems
above'the disconnecting - means. o 5 9 &

This type SEinEtallation s usually used on temporary signal systems This service cabinet will be installed with or without battery backup capabilities

CONDUIT ‘PLACEMENT

e ——
A/ BB R

It is very important that conduits for the signal seryvice cabinet are placed as

: b ¥ The cabinet will include batteries, inverter, and other pertinent items so that the
shown onthe equipment pad detail in the plan:

service will operate for a specified time during a power outage

INVERTER WHAT NOT. TO DO !

Wires must'be terminated on the power inverter-correctly‘to ensure

that the battery backup system operates as intended during a power Do not notch the UPS. Remove the UPS shelf - Ensure the signal cabinet electrical interface
outage supplied by the cabinet manufacturer is terminated on both ends.
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BATTERY BACK UP INTERFACE HOOK UP

Myers 2040 Cabinet & Alpna Model FXM 1 b0 LIPS Hook Up
ch

The 6 PR 19.AWG telephone cable must be terminated.as shown on the
Interface Hook Up chart(s) as indicated on the cabinet print

RURAL LIGHTING and FLASHER
(RLF) CABINET

R—

Some MnDOT lighting’'system"and flasher system projects may
require the Contractor to furnish and install a RLF cabinet for
providing power to the system

AVAILABLE FAULT CURRENT

CALCULATIONS
NEC 110.24
2545.3X & 2565.3CC

The following is required on the label:

Transformer Size in KVA

Available fault current in-amps at the terminations of'the utility transformer

Available fault current in amps at the line side of the meter socket.

The date the calculations were made

WHATS WRONG WITH THIS PICTURE ?

SSB Service
Cabinet

ELECTRIC SERVICE INFORMATION FORM

The Contractor is required to fill out an Electric Service Information
Form for each signal and lighting system project that requires
service equipment

APPROVED PRODUCTS LIST (APL)

[— . -t |

ApprovediQualified Products
[~ e

Product lists

MnDOT approved signal and lighting service cabinets are listed on the
MnDOT's Approved Products List (APL)
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QUESTIONS?

What's New Since 2015

TECHNOLOGY
IMPROVE WITH

UPGRADE TO THE ATC CABINET

—e

TECHNOLOGY
IMPROVE WIT

UPGRADE TO THE ATC CABINET

=

What's New Since 2015

CHAPTER 21
TRAFFIC CONTROL SIGNAL
CABINETS
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Questions?

In 2008 galvanized finish became MnDOT’s standard on new traffic
control signal transformer bases, poles, mast arms and luminaire shaft
extensions.

Paint patches appear
to cover marks or
chips greater than
Y2”. The mast arm

was not in

contract and was
returned to the
manufacturer.

: s 1Y
For galvanized surfaces that have handling marks or minor chips with
dimensions no greater than "z inch, repair in accordance with ASTM A780 Annex
2 (brush applied paint only). Obtain an approved non-conformance report for
each repair.

~eegn

82



m DEPARTMENT OF
TRANSPORTATION

JUST SAY |

Approved/Qualified Products

7 " -l
. ’
Zinc rich paint for galvanized pole - - ‘ 3 il
repair o i : i

(a3

w7z
|zRe Gavee azrz

T0 PAIN

The finish was damaged during the
assembly of the pole and mast arm.




The plan shows what lighting cable must be removed.
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Microwave Detectors
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o Signs on Traffic Control Signal Systems
STANDARD
SIGNS
Chapter 24 and
Signs T
e e e e
All Signs used on a traffic control signal system will be covered in this
document
For example Signs Quick Reference
LEFT'TURN | |
YIELD |! STANDARD
ferrat—e— s SIGNS
ON FLASHING | :
N FLASHING § 4 SUMMARY
YELLOW |
ARROW | : 2017
Srrsor st e ....,:1 For a quick and easy review of the signs required consult this
- document

24-2
R Saries

Mo Dvvming Cokor Use B Bus|Wo. Drowing Coioe Uss & S|

e TTICAL MAST A 0 ST

L e —

| - |
8. Banding straps shall be 0.75" x 0.030° Type 201 (14 Hard) stainless stesl. Banding
buckles shall be Type 201 (1/4 Hard) stainless steel. Two banding straps, each with a
banding buckle, shall be single-wrapped asround the mast arm, clipped and tightened
in with the s i The second strap shall
be installed directly over the first strap.

STANDARD SIGN
DETAIL 105A IS
INCLUDED IN THE
APPENDIX PG. 23




242

24-2

Reminder

+All pole mounted signs must be mounted a minimum of 7 feet
above the walking surface

Reminder

*All correct signing shall be in place and incorrect signs removed
prior to signal turn on

243

2564.3H

The Contractor must affix a Department furnished warning

sticker to each sign panel directly above the fabrication
sticker.

Mn/DOT

$1000 fine and/or

imprisonment for

theft or vandalism
of this sign

Questions?

Chapter 25

Pavement Markings
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CROSSWALK PAVEMENT MARKINGS 2565.2.R
and 2565.3.S

Crosswalk Pavement Markings ( Preformed Pavement Marking Tape for
Permanent Traffic Lane Delineation)

Provide (CROSSWALK MARKING-POLY PREFORM-GROUND IN) accordance
with 2582.2A.
Install crosswalk block markings in accordance with 2582 and as follows:

Grove the block markings into the pavement surface to protect the marking from
snow and ice removal operations.

See 2582.3 for installation requirements.

Mobile retroreflectometer measurements (MRM) are not required for crosswalk
block markings.

Keep cross walks straight

25-2

Attention to the alignment and spacing of the
crosswalk pavement marking is important

All required pavement markings must be in place at
signal turn on

|

Only apply the crosswalk or stop bar pavement marking
material when the weather conditions are appropriate

Questions?

Chapter 26
Wood Pole Span Wire
Signal Systems
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. 26-1
Signal Vs Dump Truck
When a wood pole span wire traffic control
signal plan calls for a 5 section head it must
be a cluster head (dog house) style
[ T
The breakaway portion ( S hook ) needs to be at the signal head The breakaway portion ( S hook) needs to be
at the head
OVERHEAD SIGNAL BRACE DETAIL
THE ONE-NeY SPA WLRE WOUNTING (T o sy e "

NOTE: TETHER

SIONAL CABLES
s

CLAYP SHALL BE

MV/DOT APPROVED.

SHOMN. IN PLAN)

[/ S0 1D (45 SiOW 1N pLNS)

SEE ALTERNATE 8 SECTION HEAD IF APPLICABLE
/ BACKOROUND SIELD

S-HOOK 3/B" MIN. (BREAKAWAY)

MINH ANGLE [RO)
r X1 172" X 14 X 14y
T0 SIGNAL HEAD
WITH SIGNAL TETHER CLANP
TETHER CLAWP

TURNBUCKLE (5/16 MIN. EYE BOLTS)
ALUMINM ANGLE [AON

gt s e
s

==

2565.3J5 Span length + 5%
60 X .05=3 60 + 3 =63 feet

26-3

Span length equals 63 feet.

When staking a wood pole system ensure that it is placed to allow
construction of the new permanent signal system
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26-2
ure ?

What's wrong with this pict

expansion and contraction is permitted .”

[
Video Detection is now the standard for temporary wood pole systems

In some cases loop detectors may be used

Salvage heads or other hardware

In some rare cases signal heads and other hardware may be
required to be salvaged

Questions 2??

Chapter 27
Restoration and Clean Up
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RESTORATION AND CLEANUP

Inspect the construction site to identify and record
existing damage before the project begins.

RESTORATION AND CLEANUP

Contractor damage to electrical systemsthat were
not part of the construction project must be repaired.

Questions?

RESTORATION-AND CLEANUP

Recording damage before the project begins will
prevent extra costs for.the contractor.

The project engineer may require the existing
damage be repaired: This would be considered
“extra work” and the contractor will be paid

Guidance for Restoration and Cleanup Activities
Provide final grading and erosion control blanket.

Maintain the restoration work until final acceptance. If
damage occurs to the restoration it must be repaired.

Chapter 28

Activating/Deactivating
A Signal
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28-1

Activating/'Deactivating
a Signal
Activating requires coordination between with the:
+__Project engineer
»  Contractor
« District traffic office

Activating Guidelines
Functional Test (Field Testing)
Before activating a signal perform a functional test

demonstrating to the engineer that the traffic control
components are fully functional. 2565.3.Z

28-1

Activating Guidelines
Turn-On Procedure

Traffic control signal systems should not be
activated on Fridays or before a holiday just in case
there is a malfunction with the new system.

The engineer should be notified at least 48 hours
before the signal is scheduled for activating.

The traffic control signal system cannot be put in
flash or made operational unless authorized by and
in the presence of the engineer (or their
representative).

28-4

Deactivating Guidelines
Before deactivating (turning off) a signal the

contractor must notify the engineer within a
timeframe specified in the contract.

The system cannot be put into flash or deactivated

except by M_nDOT personnel, unless a_uthorlzed by Questions?
and in the presence of the engineer.
Traffic control signal systems should not be
deactivated on Fridays or before a holiday.
Project Completion Documents

Chapter 29

Project Completion Documents
(Warranties and As Built Plans)

Inspection forms
and checklists

+ Ensures the work done
meets specifications.

» Shorter final punch lists.

* Not having to complete
long punch lists to meet
contract requirements.
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29-6

Warranties

The warranty period starts on the day of turn-on.
Turn on is defined as:

For lighting

The time when the complete and operational lighting system
meets all installation, operational, and testing requirements
as specified in the contract.

For traffic signals

The time when the complete traffic control signal system
meets installation and operational requirements of the
contract and is placed in automatic operation.

29-6

Warranties

IN-SERVICE WARRANTY
Provided by the contractor for a period of one year after the
system is accepted by MnDOT based on the turn on date.

Excluded from the in-service warranty period are:

1. All state furnished materials.

2. Any parts or materials that in the opinion of the engineer
have been subjected to misuse, negligence or accidents
by anyone other than the contractor.

29-6

Warranties

MANUFACTURER’S WARRANTY
Supplied by the manufacturer of each individual product.

The length of warranty differs based on the specific product.

The warranty begins on the date the product is placed into
service.

All documents of the manufacturer’s warranty, instruction
sheets and parts lists must be submitted to the engineer
before final acceptance of the project or when requested by
the engineer.

29-7 and
29-8

As Built Drawings

As built means mark up drawings with any
discrepancy or change between the original “as
designed” contract plan and how the traffic signal or
lighting plan was actually built.

As built Special Provision language is now in
Division S and is a pay item.

In addition to the mark up drawings, Electronic Data
Collection and Submittal (GPS Coordinates for
poles, cable, etc.) is required.

Questions ?

Appendix

District phone numbers

Plan symbols and abbreviations
Test reports, inspection forms
Schedule of materials control
Certificate of disposal

Battery back up hook up chart
Mast arm mounted sign detail
Electrical service information form
Light pole installation instructions
Steel screw-in foundation detail sheets
Saddle adaptor and template
Products listed on MNDOT’s APL
MnDOT web links
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