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754

DESIGN SPECIFICATIONS: AASHTO Standard Specifications for Structural
Supports for Highway Signs, Luminaires, and Traffic Signals, Sixth Edition
2013.

SCOPE OF WORK: Work consists of the following:

NOTES

Station

Type of Work

103+89 Centerline (Ex_WBEX) | Remove Existing Overhead Sign Structure - Truss

103+73 Centerline (Ex_WBEX) | Install Overhead Sign Structure — Truss

1314+93 LT (SCL_Univ)

Remove Existing Overhead Sign Structure — Truss

1315+23 LT (SCL_Univ)

Install Overhead Sign Structure — Cantilever

CLASS AE CONCRETE — SIGN FOUNDATION: The Class AE concrete that
is used at Station 103+73 and 1315+23 will meet all requirements specified

in Section 602.

754 STRUCTURAL STEEL: The following minimum requirements apply to the individual

member types.

Fy Fu

Member (ksi) | (ksi) | ASTM Designation
HSS Round 42 58 | A500 Grade B
Pipes 35 60 | A53 Grade B
Angles 36 58 | A36
WT Members | 50 65 | A992
Plates 42 58 | A500 Grade B
Bolts A325
U-bolts A307
Anchor Bolts | 55 | 75-95 | F1554 Grade 55

STATE

PROJECT NO.

SECTION SHEET
NO. NO.

ND

IM-8-094(090)351 115 | 1

NHU-8-081(039)924

This document was originally
issued and sealed by
Luke J. Beckermann,
Registration Number

PE- 10087,
on 8/11/17 and the original
document is stored at the North
Dakota Department
of Transportation

8/10/2017 12:32:16 PM H:\Fargo\JBN\3900\3950\16_3950_210 194 and University Drive\CAD\Design\Sheets\115SN_001_NOTES.docm




STATE PROJECT NUMBER SE%'ON SwéET
ND IM-8-094(090)351 115 2
7L (B o & Colomn) NHU-8-081(039)924
276" 180" 6-0" 180" 276"
Top of Column
;I'Lc;pssfcccl)?d;n:]ncap) Sign Support 1-6" o0, 5-0" 50" 16" See Sign Connection Details (Less Column Cap)
Spacing DWG 0S94-351.670NL-5 .
) 80" 16" 520"  5.0"  5-0" 16" ) 8'-0
© - See Column Cap Detail ©
< 510" m m m 7 — DWG 0S94-351.670NL-4 \ m\wJ - 5-10"
* I I I I Il Il Il Il QI) [ee} *
— — Il Il Il Il Il Il Il Il < i i
pr— T Tmfﬁ ft ft ft ft E ft ft ft ft ,,@_k T *
. | = I I I I H I I I I H | 4 N
X - N = =) Il Il Il = Il Il Il _ Za | = -
T o ‘ © ® I I I < I I I o ‘ = - | ¥ o \\
S N | < ~ o o~ =19 or Di
> Interior Diagonals ‘ -~ “ ) H H \‘— H H i “ ‘ ‘ s Interior Diagonals
1 . B == # # # # ] # # # # o=5 .
‘ Il Il Il Il Il Il Il Il =© ‘
Z Il Il Il Il Il Il Il Il T b
Z?r ‘ I I I I = | 3
5 | 2 - |
= N | ™ | - -
« S S S
o | - | © o
/‘ | 8 | @
. . o .
5 | . | 5
Bla | £ | i;)
= ]
) See Detail B \ 24'-6" 12'-0" ‘ 12'-0" o] 120" ‘ 12'-0" 24'-6" ) <
e DWG 0S94-351.670NL-4 Lane Lane &| Lane Lane 5
[Te) ~ Te)
Existing Ground Line
- - See Detail B
] [~k _____ _ _ _ Q@ DWG
= ! — — 11 I e ni © 0594-351.670NL-4
5 | \7( - s 4 |
| |
| See Anchor Rod Detail .
\ / | L] DWG 0S94-351.670NL-2 T 3
T | -~
Top of Base P/ ! ‘
C \ [
(FACING WEST) s , . / :
FACING NORTH ee Foundation Details \ Top of B
(FACING NORTH) ELEVATION S S oundation Dotalls ! op of Base P | (FACING SOUTH)
SOUTH END VIEW NORTH END VIEW
Section Type A = 24'-10" Section Type B = 24'-4" Section Type C = 24'-4" Section Type D = 24'-10"
- 6 || 59 59" 59" 5.9 59" 59" 59" 59" 59" 59" 59" 59" 59" 59" 59" 59 | 6 s c)Trglsn ;Ecin;igg g
2 << = .8 ‘ .8 .8 sealed by Luke J. Beckermann
8" 8" 8" 8" 8" Registration Number PE 10087
_ ‘ ‘ ‘ ‘0 on 10/18/17 and the original
0 i I I il document is stored at the North
5 o Horizontal Truss Strut Dakota Department of
. ) ol - Transportation
Base Plate Thickness: 17" o | \
Anchor Bolts: 6 ea @ 1%" @ ] ra ! L L L L O T T T — — O]
Anchor Bolt L. h: 5'-6"
nchor Bolt Length: 5'-6 s 12750 / / \i See Panel Point Detail QUANTITIES
Fl Plate Thickness: 1" -[9xV. Chord See Sign Connection Details Flange Plate See Splice Connection Detail DWG 0S94-351.670NL-4 i
ange Pla e. ickness: 1% y Column (Typ.) T DWG OS04-351 6 70NL4 Horizontal Truss CLASS AE CONCRETE - SIGN FOUNDATION ~ 57.3 CY
(F:'a”gbe B‘(’)'t:-?g ealFlange @ 7" o BLAN Diagonal (Top) OH SIGN STR 97 FT TRUSS 1EA
amber: 0.476" Horizontal Truss
Diagonal (Bottor) REMOVE OVERHEAD SIGN STRUCTURE-TRUSS 1 EA
TRUSS SIGN STRUCTURE MEMBERS BUSINESS US 81 (UNIVERSITY DRIVE)
COLUMNS COLUMN COLUMN CHORDS VERTICAL | VERTICAL |HORIZONTAL [HORIZONTAL | INTERIOR CHORD SIGN 21ST AVE S TO 18TH AVE S
HORIZONTAL STRUTS | DIAGONALS STRUTS DIAGONALS STRUTS DIAGONALS | DIAGONALS | SUPPORTS SUPPORTS
o HSS Pipe 12.75 x 0.500 2.375x0.125 3x0.250 8.625x0.250 2.375x0.218 2.375x0.218 2.375x0.218 2.375x0.218 2.375x0.188 STATION: 103+73 ¢ (EX_WBEx)
L
'_
@ | Other WT 6x25 £4x3x14" TRUSS O\éEERNHEERPA[I)_?_IAC‘BYNO%'I_}RUCTURE
10/18/2017 2:34:01 PM Jrenner H:\Fargo\JBN\39001395016_3950 210 194 and University Drive\CAD\Design\Sheets\115SN_002_LOH.dgn Houston Engineering Inc. 0S94-351.670NL-1



SECTION | SHEET
STATE PROJECT NUMBER N e
86" 15-0" 86"
ND IM-8-094(090)351 115 3
2.0 110" 20" _
See Anchor Bolt Detail NHU-8-081 (039)924
. . . . Anchor Rods not
6 14 Spa. @ 12" ~ 14'-0 6 //// See Anchor Bolt Detail Shown for Clarity
Top of Concrete
o o Elev. 901.64 N
5N101 - =: =: Elev. 906.64 S
5N100 N
FQ — ﬁ .ﬁ@,f/f,%. 5N100 g B
Al la FIETY Foundation Wall \\ ,/ \\@(I >
i — \7 . /\/< 5N101
<
N . 1'-6" Dia.
1 \ ~Bolt Circle fA Al
7B102 S S
: 5 % s
@ 7B101 = n SECTION A-A n
© SA103 (T 78102 & ) !
- ( ,,9) T -
i 78100 78101 © = ®
5A101 (Typ.) o 8 . @
@ © 7B100, 7B101 = = o
0 N & or 78102 i i 2
- L L L L L L L L L L L L L L L L L L L L L L ‘é L L L Thlck 5N102
5 o
g Stabilizer Plate |
A\ @ o o —w— o | o | ol ol gl ol o]l o ! o o ! ol o ! ol o "= o o o o 6 - 1%¢" Dia. 7A100 (Typ.)
7A100 (T Hole Eq. Spa. 5A101 (Typ.)
7A100 (Typ.) |
5N102 5A103
8A102 (Typ. FOUNDATION ELEVATION (Typ.)
32-0" ®
6" 31 Spa. @ 12" ~ 8A102 Bottom & 5A103 To 6" 5 | 8A102
Pa. @ p STABILIZER PLATE PLAN Ny / Typ.)
s ! See Base Plate Detai "’T Eaes = T -
P ee Base Plate Detai Anchor Rod t -~
s DWG 0S94-351.670NL-4 Shown Tor Clarty 7-0"
|z 1%" Dia. Anchor Rod Heavy Hex Nut
% ?3 (Typ.) & Hardened Washer FOUNDATION END VIEW
Ul 518 ; 134" Thick Base P
e § © e / Top of Concrete
< -
~ * ‘oa x é é\ Heavy Hex Leveling Nut
| S & Hardened Washer
. T NOTE: All Clear Cover = 3" N
[32]
FOUNDATION PLAN
Stabilizer P
BILL OF REINFORCING STEEL, GRADE 60 .
LETTER PREFIX OF BAR MARK DENOTES SHAPE 2 This document
~ SEE BAR DETAILS 2 was originally issued and
LOCA- NO. NOMINAL | DETAILING DIMENSIONS* o - sealed by Luke J. Beckermann,
TION SIZE | MARK ESAEF LENGTH a b c Registration Number PE 10087
an an on 10/18/17 and the original
; ':112(1) ;g 212 21_2 c | document is stored atthe North
¥ A102 v — — o o Dakota Department of
% 2 A 33 24 Z'-g" g'g" Transportation
= — — — ‘ . Heavy Hex Leveling Nut
< 7 B100 60 101 1-2 8-11 ‘ e} E% & Hardened Washer
() 7 B101 8 9'-6" 1'-2" 8'-4" I I — +
< 7 B102 8 8'-6" 1'-2" 7'-4" @ /
- @ b /4 BUSINESS US 81 (UNIVERSITY DRIVE)
E 5 N100 2 27'-6" 10'-9" 2'-6" 6" Stabilizer P 21ST AVE S TO 18TH AVE S
5 N101 2 31'-6" 12'-9" 2'-6" 6"
5 N102 12 35'-0" 14'-6" 2'-6" 6"
STATION: 103+73 ¢ (EX_WBEx)
*All dimensions are out-to-out of bars ANCHOR ROD DETAIL
*“*The reinforcing steel listed is common to both foundations. Therefore divide the TRUSS OVERHEAD SIGN STRUCTURE
indicated total by 2 to determine the requirement for each single foundation. STRUCTURAL DETAILS
1011812017 234:02 PM Jrenner HFargolJBNI390013950116_3950_210 194 and Universty Drive\CAD\DesigniSheets\115SN_003_DOHDET.dgn Houston Engineering Inc. 0S94-351.670NL-2



S 2.375x0.218 Top

HSS 2.375x0.218 Top & Bottom

Chord (Typ.)

Horizontal Diagonal

SECTION TYPE A PLAN
Section Type A = 24'-10"

Horizontal Strut

Chord (Typ.)

Horizontal Diagonal

SECTION TYPE B PLAN
Section Type B = 24'-4"

Horizontal Diagonal

—
D
HSS 8.625x0.25 / H

HSS 2.375x0.188 Interior

Section Type A = 24'-10" Section Type B = 24'-4" STATE PROJECT NUMBER SECTION | - SHEET
13" Thick : '
12" 59" 59 59" 59" | 8 Connection B (Typ.) 8" | 59" . 5.9 5-9" 59" | 8 ND IM-8-094(090)351 115 4
(See Detail on
6‘9 6’9 DWG 0S94-351.670NL-4) F 6‘9 o T NHU-8-081(039)924
777777 1 HSS 2.375x0.218 Bottom f—————~ ——
—* L Horzontal Diagonal T I HSS 2.375x0.218 Top & Bottom
AN 7N\ Vs AN RN y Horizontal Strut
Chord D Denotes location of interior diagonal.
~oo—<Typ. o5 <Tvp.
AN 4 AN Y %e" » AN Y AN /< 6" P The symbol is placed on the side of
o Typ. ) Ve Typ. the truss where the diagonal attaches
B 5 @u\ Jr@ ****** D = - *6’9% to the top chord.
HSS 8.625x0.25 /:lS HSS 8.625x0.25 ASS 2.375x0.218 Top HSS 2.375x0.218 Bottom

Diagonal (See Plan \
View for Location)

\

Truss Vertical Strut

See Detail C

(&

DWG 0S94-351.670NL-4

N

Truss Horizontal Strut

Chord

SS 2.375x0.218 Top

Chord (Typ.)

Horizontal Dia

gonal

il

See Panel Point Detail

HSS 2.375x0.218 Bottom

HSS 2.375x0.218 Top & Bottom

DWG 0S94-351.670NL-4
SECTION TYPE C PLAN

Section Type C = 24'-4"

Horizontal Diagonal

Horizontal Strut

SECTION TYPE D PLAN

Section Type D = 24'-10"

17" Thick
1!_2" ‘ 5'-9" 5!_9" 5!_9" 5!_9" | 8" COnneCthn E (Typ.) 8" 5!_9" ‘ 5I_9ll 5!_9" 5!_9" | 8"
(See Detail on
DWG 0S94-351.670NL-4)
= @ == )
HSS 2.375x0.218 I HSS 2.375x0.218
Vertical Strut Vertical Strut
Typ. O < Typ.
%6" yp %6" yp
Typ.
3 0 3 n
e U 0 - — U 7z
HSS 8.625x0.25 / HSS 2.375x0.218 See Panel Point Detail HSS 8.625x0.25 /HSS 2.375x0.218
Chord (Typ.) Vertical Diagonal DWG 0S94-351.670NL-4 Chord (Typ.) Vertical Diagonal
SECTION TYPE A ELEVATION SECTION TYPE B ELEVATION
Section Type C = 24'-4" 194" Thick Section Type D = 24'-10"
" 9" '-9" 9" '-9" " C ti Typ. " e | o "o " on " on
T 2 = = e = (S%nen%%;girl]&( w8 | 59 5-9 | R | 12" 4SS 8.625x0.25
DWG 0S894-351.670NL-4) Chord (Typ.)
= o r ﬂ & 0
b ! HSS 2.375x0.218 Top & Bottom !
AN yZIN A Horizontal Strut AN VI
Chord
~o— < Typ. TP D5 7
AN 4 N\ Y BV NP s N\ 7 N\
) 3 7\ P 5
ffffff /] N A | 16 [ }
&%) D

D
HSS 2.375x0.218 Top HSS 2.375x0.218 Top

Horizontal Diagonal

Horizontal Diagonal

-

END VIEW

This document
was originally issued and

. o o o o . 1" ThiC.k ‘ ‘ sealed by Luke J. Beckermann
8 5'-9 5'-9 5'-9 5'-9 8 (CSOHHGDCtIOTII If (Typ) 8" | 5'-9" 5'-9" 5'-9" 5'-9" | 1-2" Registration Number PE 10087
ee Detail on .
‘ DWG 0S94-351.670NL-4) ‘ ‘ on 10/18_/17 and the original
P N 1 document is stored atthe North
[ | HSS 2.375x0.218 g = Dakota Departrpent of
Vertical Strut Transportation
HSS 2.375x0.218 -
Vertical Strut g Chord
O < Typ. TYp. )5 79
Yie T T Yo BUSINESS US 81 (UNIVERSITY DRIVE)
. ORIZaNES e 21ST AVE S TO 18TH AVE S
L == u . 3
HSS 8.625x0.25 / HSS 2.375x0.218 HSS 2.375x0.218 \ HSS 8.625x0.25 STATION: 103+73 ¢ (EX_WBEXx)
Chord (Typ. Vertical Diagonal Vertical Diagonal Chord (Typ.
(Typ. 9 9 (Iyp. TRUSS OVERHEAD SIGN STRUCTURE
SECTION TYPE C ELEVATION SECTION TYPE D ELEVATION STRUCTURAL DETAILS
1011812017 234:03 PM Jrenner H\FargolJBN\300013950116_3950_210 194 and University DriveCADIDesign\Sheets\115SN_004 DOHDET.dgn Houston Engineering Inc. 0S94-351.670NL-3



%6"Galv. Steel Plate (as an

Alternate, A Removable Type Cap
May Be Used)

STATE PROJECT NUMBER SE‘;QON Sn%E_T
ND IM-8-094(090)351 115 5

NHU-8-081(039)924

%" Vent Hole (Typ.)

%¢" Dia. Holes Chord 1 Truss Vertical Strut
1-1%" ] -
Chord Truss Vertical Diagonal
Flange Plate Dia. = 15" ) M )
3" Vent Holes % _ f} - Y6
Column } ‘§E ******* i YR ? } } %
! N D
! Chord Typ. at Horiz. Diagonals
| Bolt Circle Dia. = 12" Al .
| 8 - %" Dia. Galv. Steel %" (Half Plate Thickness)
\_@ Hex Head Bolt and Hex Nut
ELEVATION SECTION A-A | %" Max.
COLUMN CHORD
HORIZONTAL PANEL
END CAP DETAILS SPLICE CONNECTION DETAIL Truss Vertical Strut
Truss Vertical Diagonal %" Max.
B Typ.
1%" Thick Plate 2'-0" O.D. of Plate
5" Dia. Vent Hole
18" Bolt Circle Dia.
1%" Dia. Hole for Steel NG \% - <§
Anchor Rods (Shown on !
Foundation Detail) (Typ.)
of Column Truss Horizontal Diagonal
HSS 3x0.25 Column Diagonal Truss Vertical Strut .
Column Horizontal Strut X Truss Horizontal Strut
16
%" PLAN Truss Interior Diagonal
HSS 2.375x0.125 | VERTICAL PANEL
Column Horizontal Strut Truss Horizontal Strut PANEL POINT DETAIL
W o * %6" Steel Plate Insert Column Diagonal This document
Welded to Base Plate . was originally issued and
Column Horizontal Strut sealed by Luke J. Beckermann
Y Registration Number PE 10087
16 1%" Dia. Hole for Steel on 10/18/17 and the original
Anchor Rods (Shown on document is stored at the North
Foundation Detail) (Typ.) Dakota Department of
Transportation
[T (T i -
Anchor Bolts not / \ 5" Dia. Vent Pipe
Shown for Clarity
BUSINESS US 81 (UNIVERSITY DRIVE)
ELEVATION 21ST AVE S TO 18TH AVE S
DETAIL B BASE PLATE DETAIL DETAIL C
STATION: 103+73 ¢ (EX_WBEx)
TRUSS OVERHEAD SIGN STRUCTURE
STRUCTURAL DETAILS
10/18/2017 2:34:04 PM Jrenner H:\Fargo\JBN\390013950116_3950_210 194 and University Drive\CAD\Design\Sheets\1 15SN_005_DOHDET.dgn Houston Engineering Inc. 0S94-351.670NL-4



Chord

Truss Vertical Diagonal

Chord

Truss Horizontal Diagonal Truss Vertical Diagonal

Truss Vertical Strut

Truss Horizontal Strut

Truss Vertical Strut

¢ of Column and
Gusset (Tee Offset)

%" Dia. Steel (Galv.) Hex
Head Bolts with Washer and
Lockwasher

WT 6x25 (Galv.

¢ of Column and
Gusset (Tee Offset)

Column

¥%¢" Galv. Steel Plate /

%" Vent Hole (Underside)

%" Vent Hole (Underside)

PLAN

1/n
%" Steel B

1" Dia. Steel (Galv.) Hex Head Bolt
with Washer and Hex Nut

2%

11/2|l

6"x%s" Steel
(Galv.)

Column /

13"
-

UPPER END ATTACHMENT DETAIL

\
i WT 6x25 (Galv.)
‘ |

Truss Vertical Strut

Truss Horizontal Diagonal
Truss Horizontal Strut

WT 6x25 (Galv.)

PLAN

2%" Dia. Steel (Galv.) U-Bolts with

Hex Nuts & Flat Washers

1

Column

Truss Horizontal Strut

Truss Horizontal Strut

N\

1/4"

Chord
2°%" Dia. Steel (Galv.) U-Bolts with

%" L Hex Nuts & Flat Washers
11" . Truss Vertical Strut
ELEVATION

%" Dia.

\ Fabricate From %" Galv. Steel

el
PLAN ELEVATION

DETAIL "A"

I
W N\ Wrexzs (cai

R 6"x4"x%" (Galv.)

STATE PROJECT NUMBER SE%'_ON SwéE_T
ND IM-8-094(090)351 115 6
NHU-8-081(039)924
1'-815"
1 b
A
——] |
v | o aw_sw_2ull |y

)

-

%"x1%" Bolt with Square

———-— 11/2..

=

ELEVATION

LOWER END ATTACHMENT DETAIL

1

%" %"
N—T7 — I
&
<
SECTION C-C

Head Designed to Fit Slot,
Hex Nut and Flat Washer
(Max. Vertical Distance
Between Bolts 12")

s — E::E’:EE:E#* —[—
it ﬁj
— o F =
1
I
I A
I
| \_/O Chord
e
TOP VIEW
% Hinge Bolt
i £ 4"x3"x%" (Galv.)
\
Y e - |

NI

SIGN CONNECTION DETAILS

f

END VIEW

%" Steel (Galv.) U-Bolt with
Hex Nuts & Flat Washers

of Chord
£ 4"x3"x1%" (Galv.)

This document
was originally issued and
sealed by Luke J. Beckermann
Registration Number PE 10087
on 10/18/17 and the original
document is stored atthe North
Dakota Department of
Transportation

BUSINESS US 81 (UNIVERSITY DRIVE)

TRUSS OVERHEAD SIGN STRUCTURE

21STAVE S TO 18TH AVE S

STATION: 103+73 € (EX_WBEXx)

STRUCTURAL DETAILS

10/18/2017 2:34:05 PM Jrenner

H:\Fargo\JBN\390013950116_3950_210 194 and University Drive\CAD\Design\Sheets\115SN_006_DOHDET.dgn

Houston Engineering Inc.
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40'-0" Overall Length

STATE PROJECT NUMBER SE‘;QON SwéE_T
ND IM-8-094(090)351 115 7

Top of Base P

NHU-8-081(039)924

Base Plate Thickness: 2"
Anchor Bolts: 12 ea @ 1%" @
Anchor Bolt Length: 5'-7"

Flange Plate Thickness: 1"
Flange Bolts: 12 ea/Flange @ 1%" @

Camber: 1.538"

See Base Plate Detail

This document

DWG 0S81-924.910L-2

See Foundation Detail on

was originally issued and
sealed by Luke J. Beckermann
Registration Number PE 10087

DWG 0S81-924.910L-2

1'-8" 9 Spaces @ 4'-0" (Vertical Strut Spacing) = 36'-0" 24" See End Cap Detail
‘ DWG 0S81-924.910L-3
9.6" 3.3 8.0" 18-0"
= - o
- o <
A ‘ I—L Vertical Strut Diagonal Strut
n n 0 0 \
1 1 Il I
*’*’T’*f*’ﬁ’*’*’Tf*’T’f’*ﬁ*’*’*’f’*’%’f ’’’’’’’ H ) T T
:: ‘ . 4 ' NSt Arm
© \ " \ ) ‘ )
© f I I I /ao ‘ ©
I I I I
Ll Ll :‘é | U] I O Ll | :
[ R T I A T R ﬂ} . 1
I I il I
ST Arm i
1.3 23" 50" o3| 33 20| agr [2e0r \ .
T T T T ' T
©
See Panel Point Connection Detail ! N
=l DWG 0S81-924.910L-3 \
2 I =
© See Stub Arm, Arm, and Column \ X
§ Connection Details ' 2
< DWG 0S81-924.910L-3 |
Q Column |
> \
- 2'-0" Curb and Gutter i
\
‘ 12'-0" Lane 12'-0" Lane ‘ 12'-0" Lane ‘ 14'-0" |
NP M 7l
-[ ———————————————————————— fFme————— — — — T —l— —: — —
- | M
/1
]
See Anchor Rod Detail /
. . (FACING SOUTH) DWG 0S81-924.910L-2
See Sign Connection Detail
DWG 0S81-924.910L-3 ELEVATION
See End Cap Detail
DWG 0S81-924.910L-3 — -~ -~ )
I [ [ |
v | ew] so |za| sw |rel so |zg .
‘ T T T T
200"
CANTILEVER SIGN STRUCTURE MEMBERS
CANTILEVER VERTICAL DIAGONAL PLAN
COLUMN STUB ARMS ARMS STRUTS STRUTS
o HSS Pipe 30 x 0.500 30 x 0.500 20 x 0.250
ww
@ | XS Pipe 2" 2"

8/11/17 and the original

document is stored atthe North

Dakota Department of
Transportation

QUANTITIES
CLASS AE CONCRETE - SIGN FOUNDATION  24.0 CY
OH SIGN STR 40 FT CANTILEVER 1EA

REMOVE OVERHEAD SIGN STRUCTURE-TRUSS 1 EA

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE S TO 18TH AVE S

STATION: 1315+23 LT (SCL_Univ)

CANTILEVER OVERHEAD SIGN STRUCTURE
GENERAL LAYOUT

8/10/2017 12:29:41 PM jvanderheiden

H:\Fargo\JBN\390013950116_3950_210 194 and University Drive\CAD\Design\Sheets\115SN_007_LOH.dgn

Houston Engineering Inc.

0S81-924.910L-1



No. 4 Circular Tie

24 Eq. Spa. No. 10 Rebar

3'-2" Dia. Bolt Circle

5'-0" Dia. Concrete Drilled Shaft

%" Thick Stabilizer Plate

12 - 11%¢" Dia. Hole Eq. Spa.

STABILIZER PLATE PLAN

STATE PROJECT NUMBER SECTION | SHEeT
See Anchor Rod Details | ND IM-8-094(090)351 115 8

Stiffener %" Steel P

NHU-8-081(039)924

of Arms

Foundation Dia. = 5'-0"

2" Thick Base
Plate, Dia. = 3'-8"

Bolt Circle Dia. = 3'-2"

Hole for Anchor Rod,
Dia. = 2"

SECTION A-A
Anchor Rods not Shown for Clarity %" Vent Holes
See Base Plate Elevation
See Anchor Rod Detail
\\ . . _ .
Anchor Rods not Shown for Clarity \ S}JtsmfeCDlIa. of In;e{t = Inside
Weld Termination Shall la. or Lolumn - e
Top of Drilled Shaft Heavy Hex Nut & Hardened Washer be Ground Smooth PLAN
vy Hex Nu 3
) Elev. 905.61 %" Steel Stiffener P %6" Steel I Insert
& £h | Welded to Base i
= i o
~ = | = Top of Drilled Shaft
op of Drille a
=" ?
B B _
T Z %
© Top of Foundation -
1 24 Eq. Spa. No. 10 Il
Rebar (32'-7" Long) Heavy Hex Leveling Nut & Hardened Washer —
~ N
o
& _ _ . __ Stabilizer '
] b No. 4 Circular Tie (Typ.) E %"x%," Clip
2 & i
S = < Bolts and Stiffeners
- y not Shown for Clarity
[0] L
(8]
g T &
7]
S / Heavy Hex Leveling Nut & Hardened Washer ELEVATION
/ This document
jf BASE PLATE DETAIL  was originally issued and
& % sealed by Luke J. Beckermann
4 Registration Number PE 10087
Heavy Hex Leveling Nut & Hardened Washer (Typ.) on 8/11/17 and the original
document is stored atthe North
Stabilizer P Dakota Department of
Transportation
1
4 3" Clr. o 3" ClIr.
5-0" Dia. BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S
STATION: 1315+23 LT (SCL_Univ
FOUNDATION ELEVATION ANCHOR ROD DETAIL (SCL_Univ)
CANTILEVER OVERHEAD SIGN STRUCTURE
STRUCTURAL DETAILS
8102017 12:00:42 PM jvanderheiden H:\Fargo\JBN\390013950116_3950_210 194 and University Drive\CAD\Design\Sheets\15SN_008_DOHDET.dgn Houston Engineering Inc. 0S81-924.910L-2



Stiffener %" Steel .

Stub Arm (Same Size as Column)

Flange

Flange

%u

SECTION A-A

%" 1-8%"

SECTION | SHEET
_A_l STATE PROJECT NUMBER NO. NO.
| S % of Column, Stub ND IM-8-094(090)351 115 | 9
R=5%" " ‘ Arm, and Arm
1w e of Column ’ NHU-8-081(039)924
%"x 15" Clip \ + ‘ € %" Steel Stiffener Plate (039)
; 3-1%"
A \ Tﬁ o)g Bolt Circle, Dia = 2'-1" 1%" .
} Stiffeners, Bolts, & Holes of Stub Arm * = ol o A% 7 * 7 * x 3" > 1"
. | Not Shown for Clarity and Arm
& } _ N T Y
1" Thickness i Sign /
| Hinge Bolt (See /: ! N A
/NM Hinge Bolt Detail) I \
Stub Arm Stub Arm, 0.D. =2'-6" | i ,
Weld Termination Shall of Stub Arm >
be Ground Smooth Al and Am 1" Thick Flange Plate, Dia = 27" ey - e — =

[ HF@

/£ 4"x3"x}%" (Galv.) |
|

»

%6"x3%" Typical

Cap May be Used)

181"

3" Vent Holes

ARM

COLUMN

END CAP DETAIL

Vertical Strut (See
Coped Hole Detail)

65"

PANEL POINT CONNECTION DETAIL

Il 1|
1%" o Galv. Steel Hex Head Stub Am (Same H H 9 " Dia. / Slot Size
Bolts and Hex Nuts . Size as Column) L 1101 £ 4"x3"x%" (Galv.)
2 —_— Fabricate From 1" 2
55" ﬂ Galv. Steel R
¢ of Column Y 4 TOP VIEW
%" Steel Stiffener P — r .
Arm w 4"
of Stub Arm El " %" 1" %""'x1%" Bolt with Square Head Designed to
and Arm ' = 3 j Fit Slot, Hex Nut and Flat Washer (Max.
,,,,,,, |/ / te y Vertical Distance Between Bolts is 12")
:9 /] Hinge Bolt (See Hinge Bolt Detail)
Stiffeners, Bolts, & Holes o - N i S L 4"%3"))5" (Galv)
Not Shown for Clarity u L ,j 1" / ‘_i
Diagonal Brace _CJ ,Z I
ELEVATION SECTION C-C —F —( [
~___Column bem - A
DETAILS "A" | |
%" Gusset Plate (See Panel - ‘ ‘ ‘
Point Connection Detail) %" Std Flat Washer ___ Metal Thickness + 0" ‘ See Detail "A"
Vertical Strut ‘ ! ‘ ‘
— . N || R
ELEVATION 1 ) |
STUB ARM, ARM, AND COLUMN %" Hex Nut T %" o Hex Head Bolt / £ of Amm
CONNECTION DETAILS /£ 4"x3"x%" (Galv.) 204"
HINGE BOLT DETAIL
%6" Galv. Steel R (as an Arm s 1w .
a He" Both Sides of Gusset 4" Steel (Galv.) U-Bolt with !
2'-6% | Alternate, A Removable Type 3/16..[\ Typ. at Each Pipe Hex Nuts and Flat Washers ELEVATION This document

1" @ Coped Hole

COPED HOLE DETAIL

was originally issued and
sealed by Luke J. Beckermann
Registration Number PE 10087
on 8/11/17 and the original
document is stored atthe North
Dakota Department of
Transportation

SIGN CONNECTION DETAILS

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE S TO 18TH AVE S

STATION: 1315+23 LT (SCL_Univ)

CANTILEVER OVERHEAD SIGN STRUCTURE
STRUCTURAL DETAILS

8/10/2017 12:29:43 PM jvanderheiden

H:\Fargo\JBN\390013950116_3950_210 194 and University Drive\CAD\Design\Sheets\115SN_009_DOHDET.dgn

0S81-924.910L-3

Houston Engineering Inc.



W 6" White Crosswalk

Wi *> \
W > o —
% \\
\ Sec 13
W T-139-N
\\ R-49-W

(110 LF)
= N 3 3| ad 3.
olx |0 =3 oo —|x
T e 3 5 ik
83 8% 3 89 B 82
- R <8 & US 81 (University DrN) - (& 3 <3
» =/ (%) %) » »
,,,,,,,,, SITTTmm e A =
B N E -~
1302 = - 1304 X | = 1305
1 \% ~ T
1
Sec Line Sec Line
Preformed Patterned Pvmt Mk 6'\=
24IN Line - Grooved (White)
(47 LF) Preformed Patterned Pvmt Mk
1 6IN Line - Grooved (White)
Preformed Patterned ] I (102 LF)
8" White Turn Lane Line Pvmt Mk 6IN Line - Preformed Patterned Pvmt Mk - 1 Is
\ Grooved (White) Message (Grooved) Typ. ‘ &
(72 LF)

Preformed Patterned Pvmt Mk —"i
8IN Line - Grooved (White)

8IN Line - Grooved (White)
STA: 1302+28.34 \ STA: 1302+66.72 T L
,,,,,,,,,,,,,,,, 0S: 55.61' Rt A\ 0S: 55.49' Rt
,,,,,,,,,,,,,,,, 6/
o 22830 } STA: 1302+62.42
— — 0S: 61.50' Rt
Preformed Patterned Pvmt Mk STA: 1302+60.18 6\0
4IN Line - Grooved (Yellow) x -6 0S: 66.51' Rt 7
Dashed Centerline 4 Preformed Patterned Pvmt Mk 2
(10' Line, 30" Skip) & 6" White 24IN Line - Grooved (White) 0/\‘9
Crosswalk (17 LF) 7o
‘ (48 LF) STA: 1302+43.09 %,
Preformed Patterrjed Pvmt Mk - 0S: 66.56' Rt soo
2142”\1L|F_me - Groove‘;d (White) - Preformed Patterned Pvmt Mk s
(12LF) N 4IN Line - Grooved (Yellow) %,
. Dashed Centerline \
A (10' Line, 30' Skip) AN
\ \
\ \\
\ \\
\
+ N
\ \
1 \\ AN Note: Stationing based on Pr Univ
\ N \\
8. . 33 \ 5 3 N
%E =R b 2 3 . This document was originally
p=pex 89 g \ pAIb-{ N issued and sealed by
2 S DA O \ ® O N
o e SE e . Q2
<8 gq & N A % Adam.M. Ruud
5 S5 5 STA: 1302+85.20 = e Registration Number
0S: 17563 Rt G PE-10407,
NN \ - 7
. AN
***** NS \\\\\ * | on 8/11/17 and the original
A\ N .
\\\\ \\ document is stored at the
"\ b North Dakota Department
AN A of Transportation
\\ . Sec 19 Sec 18
\ \\ N T-139-N ! T-139-N
AN S % R-48-W R-48-W
AN AN .
NN AN \ Pavement Marking Layouts
< \g\ \§\\ \
~ N X \ \
AN NN \
VRN /// \\\ \ ) \\\\ \\\\\ \+\ !
7 e \ AN . . . .
P RN N N\ " Business US 81 (University Drive)
Ve \ N\
. ANRN \\ AN \ 21st Ave S to 18th Ave S
e NN N
7 \\\\\\ \\\\ \\\\\ \+\
NI N A\ \ I Sta 1301+80 to Sta 1305+32
8/10/2017 12:29:45 PM jvanderheiden H:\Fargo\JBN\390013950116_3950_210 194 and University Drive\CAD\Design\Sheets\120MK_001LPavement.dgn

Preformed Patterned Pvmt Mk

SECTION | SHEET
STATE PROJECT NO. NO. NO.
ND IM-8-094(090)351 120 1
NHU-8-081(039)924
Spec Code Description
762 0122 PREFORMED PATTERNED PVMT MK - MESSAGE (GROOVED)
Sta 1302+90 Rt White 16 SF
Sta 1303+58 Rt White 16 SF
Total 32 SF
762 1305 PREFORMED PATTERNED PVMT MK 4IN LINE-GROOVED
Sta 1301+80 Rt to Sta 1302+06 Rt Yellow 6 LF
Sta 1302+43 Rt to Sta 1302+98 Rt Yellow 3 LF
Total 41 LF
762 1307 PREFORMED PATTERNED PVMT MK 6IN LINE-GROOVED
Sta 1302+10 Rt to Sta 1302+20 Rt White 48 LF
Sta 1302+28 Rt to Sta 1302+67 Rt White 72 LF
Sta 1304+17 Rt to Sta 1304+25 Rt White 213 LF
Total 333 LF
762 1309 PREFORMED PATTERNED PVMT MK 8IN LINE-GROOVED
Sta 1301+80 Rt to Sta 1302+15 Rt White 35 LF
Sta 1302+90 Rt to Sta 1304+72 Rt White 194 LF
Total 229 LF
762 1325 PREFORMED PATTERNED PVMT MK 24IN LINE-GROOVED
Sta 1302+06 Rt White 12 LF
Sta 1302+43 Rt to Sta 1302+60 Rt White 17 LF
Sta 1304+14 Rt White 47 LF
Total 76 LF




\ e S SECTION | SHEET
Ly - g STATE PROJECT NO. NO. NO.
! +
\ = ?‘3103;3,\] B ND IM-8-094(090)351 120 2
\ e/ - -
\ .
g Preformed Patterned Pvmt Mk - R-49-W NHU-8-081(039)924
\ 12 (%] Message (Grooved) Typ.
\
\ .
- . Spec Code Description
\ 12.5' 325'2;3;51?928 762 0122 PREFORMED PATTERNED PVMT MK - MESSAGE (GROOVED)
\ 7" White Contrast Lane Line — Sta 1310+74 Lt White 16 SF
\ ) (10’ Line, 30' Skip) STA: 1312+82.79 1 Sta 1311+38 Rt White 16 SF
| 12 Preformed Patterned Pvmt Mk B 0S: 35.60' Lt : STA: 1313+69.11 i Sta 1312+05 Rt White 16 SF
\ 8IN Line - Grooved (White) — 0S: 31.85' Lt 12 Sta 1315+01 Lt White 16 SF
! - STA: 1312+82.27 Sta 1315+36 Rt White 16 SF
\ 12 — 08: 23.61' Lt X STA: 1313+68.59 Sta 1315+69 Lt White 16 SF
! — 08: 19.86' Lt 12 Sta 1316+04 Rt White 16 SF
T~ Total 112 SF
77777 \ \,\'\,\, , ' =~ " White
\ SR ~/ - ,
‘ "\;\f\f\f\$§$§ . Contrast Line 12 762 1309 PREFORMED PATTERNED PVMT MK 8IN LINE-GROOVED
3 1313 (2 Line, " Skip) Sta 1310+80 Lt to Sta 1310+74 Lt White 70 LF
| Sta 1311+38 Rt to Sta 1313+09 Rt White 185 LF
= L Sta 1313+56 Lt to Sta 1315+69 Lt White 231 LF
| — ] N Sta 1315+36 Rt to Sta 1317+37 Rt White 428 LF
\ — o 28014 STA: 1312+79.61 . Total 914 LF
(R S— — = 0S: 16.80' Rt - A
\ e 12 24" White Stop B yoRETAG0 2 762 1325 PREFORMED PATTERNED PVMT MK 24IN LINE-GROOVED
| GLE e STA: 1312+79.09 Sta 1313+68 Lt to 1313+70 Lt White 36 LF
\ c - ( ) 0S: 28.78' Rt \ 12 Sta 1312+79 Rt to 1312+80 Rt White 36 LF
— 7" White Contrast Lane Line Total 72 LF
T L " Shi STA: 1312+78.57
,,,,,,,, | (10" Line, 30" Skip) 0S: 40 77 Rt STA: 1313+09.43 !
1 T 0S: 42.28' Rt 12,37 762 1344 PREF PATT PVMT MK 7IN LINE CONTRAST-GROOVED
| ! : Sta 1310+05 Lt to 1312+83 Lt White 70 LF
- Ereformed Pattermea Fvmt M Sta 1310+05 Lt to 1312+82 Lt White 69 LF
- ine - Grooved (White) Sta 1310+05 Rt to 1312+80 Rt White 69 LF
v Preformed Patterned Pvmt Mk - STA: 1313+55.92 Sta 1310+05 Rt to 1312+79 Rt White 69 LF
S \ \ Message (Grooved) Typ. 0S: 50.78' Rt Sta 1312+89 Lt to 1313+56 Rt White 27 LF
b I 3 NG Sta 1313+69 Lt to 1317+37 Lt White 92 LF
=R 5~ < §{\g Sta 1313+69 Lt to 1317+37 Lt White 92 LF
o \ ! pt g 4\’& Sta 1313+74 Rt to 1317+37 Rt White 91 LF
IS & I s Sec18 & &’g Sta 1313+74 Rt to 1317+37 Rt White 91 LF
&\ o T-139-N & §9§§ Total 670 LF
2 s R-48-W % g&,
\\ 5 ‘% B
= '\4
~ ! ;

— STA: 1313+56.11

\ g | =
0S: 44.43' Lt SJ\E L ,,,,‘:::74: }‘
//HWHHJMHHLLHHHHHH//HHHHHHLHHH(HHHHHHLHH
J
8" White Line — |
STA: 1313+69.63 T
_0S:4384'Lt

|

Preformed Patterned Pvmt Mk

Preformed Patterned Pvmt Mk - —
Message (Grooved) Typ.

7" White Contrast Lane Line
(10' Line, 30" Skip)

11.66'
24IN Line - Grooved (White) Preformed Patterned Pvmt Mk _ _ Note: Stationing based on Pr Univ
- 8IN Line - Grooved (White) 11.66'
STA: 1313+68.08 - P —
14 0S:7.87' Lt 1316 1317 | 11.65 This document was originally
. - —T1 issued and sealed by
N~ > XV//\_JK
= 8" White Line Adam .M. Ruud
\ { 11 / 15' Spacing Registration Number
STA: 1313+74.73 .#
\ 0S: 21.45' Rt — z 7 4 [4 < < {0 == PE-10407,
— Preformed Patterned Pvmt Mk - |+ 11" on 8/11/17 and the original
\ STA: 1313+74.21 — Message (Grooved) Typ. i
0S: 33.44' Rt - document is stored at the
! — gfﬁffﬂe.d(;igi;”de?vfhvig Mk 11’ North Dakota Department
\ of Transportation
7" White Contrast Lane Line 10.87"
(10' Line, 30" Skip) .
O .
§ J sl ;;E Pavement Marking Layouts
< e Yo —
Sec 13 7 s 2
-|-_e1039_N o 7 / ol :(-8 Business US 81 (University Drive)
R-48-W & 7 28 % 21st Ave S to 18th AveS
H 1] / / 5
Sta 1310+05 to Sta 1317+37
8/10/2017 12:29:46 PM jvanderheiden H:\Fargo\JBN\390013950116_3950_210 194 and University Drive\CAD\Design\Sheets\120MK_002LPavement.dgn




N

—
| \‘
| i o
! Sec 13 i P — > b
- T-39N N\ SRS - = < &= |
Y 7
. R-49-W \ h | stataaner—
L I \ \ | \j 0S: 48.43' Lt
i STA: 1321+11
HHHHH[LLLHHJJII|IIHHH!HHHHH/|HHHJJIHIHHHHI L A 1521411 .
mw//
Egéﬁ 1 Preformed Patterned
Pvmt Mk 6IN Line - ]
N e Grooved (White)
— 11" (185 LF)
. — , Preformed Patterned Pvmt Mk STA: 1321+10 —{
1 4IN Line - Grooved (Yellow-Barrier) 0S: 10.20' Lt
Pref Patt Pvmt Mk 7IN I
Line Contrast-Grooved 1 1319 NN NS SO NN NN Z NS IO \
== (10" Line, 30° Skip) /552 R A R RN SAINAA \’ .
R A 3erthe
N N A A U R T BN AN DS
Ao e E A

(K d

Pref Patt Pvmt Mk 7IN
Line Contrast-Grooved
(10" Line, 30" Skip)

Preformed Patterned Pvmt Mk -
Message (Grooved) Typ.

Preformed Patterned Pvmt Mk

24IN Line - Grooved (White)

(50 LF)
> STA: 1321+14
© N ~ 0S: 39.47' Rt
< P4 ©
I . » -~ © STA: 1321+18 \
+ =2l x| — T.08S:42.04'Rt |
2 ol¥ S N !
Sec 18 - 17 & \ |
T-139-N % &le % |
R-48-W - - = » 5 AN i
— T \ |
— \\\\\}‘\ “
% A
\ L [
© | o ——]
™
['> \ "'***”\ i
g STA: 100+72.42 oy AN | \
] l 08 4141 Lt Preformed Patterned Pvmt Mk g N | !
o 24IN Line - Grooved (White) N | |
STA: 100+63.88 (24 LF) Ry N | |
08:2.99' Lt o : ~‘
STA: 10G+55.33 N | | N
0S:24.56' Lt § \ l \‘
o
[
- ° Preformed Patterned Pvmt Mk - N ]
o <~ Message (Grooved) Typ.
|| ¢ o %
£

0S: 5.54' Rt

STA: 100+95.09 —

—_—

Preformed Patterned Pvmt Mk
8IN Line - Grooved (White)

Preformed Patterned Pvmt Mk —=
24IN Line - Grooved (White)

=

SECTION | SHEET
STATE PROJECT NO. NO. NO.
ND IM-8-094(090)351 120 3
NHU-8-081(039)924

Spec Code Description

762 0122 PREFORMED PATTERNED PVMT MK - MESSAGE (GROOVED)

Sta 1319+13 Rt White 16 SF

Sta 1319+81 Rt White 16 SF

Sta 102+05 White 63 SF

Sta 103+38 White 63 SF
Total 158 SF

762 1305 PREFORMED PATTERNED PVMT MK 4IN LINE-GROOVED

Sta 1320+46 to Sta 1321+05 Yellow 237 LF

762 1307 PREFORMED PATTERNED PVMT MK 6IN LINE-GROOVED

Sta 1321+15 White 88 LF

Sta 1321+21 White 97 LF
Total 185 LF

762 1309 PREFORMED PATTERNED PVMT MK 8IN LINE-GROOVED

Sta 1319+13 Rt to Sta 1321+05 Rt White 192 LF

Sta 100+51 Rt to Sta 103+73 Rt White 312 LF

Sta 100+95 Rt to Sta 103+73 Rt White 314 LF

Sta 100+72 Lt to Sta 103+53 Lt White __ 3B00LF_
Total 1118 LF

762

1325 PREFORMED PATTERNED PVMT MK 24IN LINE-GROOVED

Sta 1321+12 White 50 LF
Sta 100+50.78 Rt White 24 LF
Sta 100+55 Lt to 100+72 Lt White 24 LF
Total 98 LF
762 1344 PREF PATT PVMT MK 7IN LINE CONTRAST-GROOVED
Sta 1317+37 to 1321+05 White 368 LF
Notes:

1. Stationing in top window based on Pr Univ
2. Stationing in bottom window based on Ex WBEx

This document was originally
(24 LF) P issued and sealed by
- SASSANSASSAW Adam M. Ruud
. 9244488840440 4444444488888444 44444444444 :
»},}W»\ = \\\§§M Registration Number
z : S \ PE-10407
, g g %\/\" on 8/11/17 and the original
, g 7, \ document is stored at the
'g ? \ North Dakota Department
! M ;‘_; 7/ = of Transportation
BRI E 3
1 a1,
Z <
ﬁ 70 S Pavement Marking Layouts
) § NN
3 5 v .
‘ ° Sec 18 o Preformed Patterned Pvmt Mk - /
T-139-N N Message (Groovéd\) Typ. Business US 81 (University Drive)
R-48-W \ 21st Ave S to 18th Ave S
\ Sta 1317+37 to Sta 1321+05
\ \ Sta 100+51 to Sta 103+73
8/10/2017 12:29:48 PM jvanderheiden H:\Fargo\JBN\390013950116_3950_210 194 and University Drive\CAD\Design\Sheets\120MK_003LPavement.dgn



STATE PROJECT NO. SECTION | SHEET

NO. NO.
e ND IM-8-094(090)351 120 4

NHU-8-081(039)924

Spec Code Description

762 1305 PREFORMED PATTERNED PVMT MK 4IN LINE-GROOVED

Sta 2102+50 Rt to Sta 2105+43 Rt White 293 LF
Sta 2102+50 Rt to Sta 2105+43 Rt Yellow 293 LF

Total 586 LF

Preformed Patterned Pvmt Mk 409
4IN Line - Grooved (White) A

4" White Edge Line 2105 {
2103 2104

/ : T

1
1‘4, WB 1-94 Entrance Ramp *
Y

|

777777777777 — - f

4" Yellow Edge Line i‘ Preformed Patterned Pvmt Mk

4IN Line - Grooved (Yellow)

IS

'S

n
/\

Sec 13
T-139-N
R-49-W

STA: 2105+42.70
K2

STA: 2102+50.00

Note: Stationing is based on Pr WBEnt

This document was originally
issued and sealed by
Adam M. Ruud
Registration Number
PE-10407,
on 8/11/17 and the original
document is stored at the
North Dakota Department
of Transportation

Pavement Marking Layouts

Business US 81 (University Drive)
21st Ave S to 18th Ave S

Sta 2102450 to Sta 2105+43
8/10/2017 12:29:49 PM jvanderheiden

H:\Fargo\JBN\390013950\16_3950_210 194 and University Drive\CAD\Design\Sheets\120MK_004LPavement.dgn



SECTION SHEET
\\ \ STATE PROJECT NO. NO. NO.
N N
Y ND IM-8-094(090)351 140 1
\ EOR CITY OF FARGO STREET LIGHTING 10
f "/ e RemoveD NHU-8-081(039)924
\ ‘@—»
SEE PEDESTRIAN LIGHTING ! N
LAYOUT SHEET FOR \ X \ 1" INNERDUCT/CONDUCTORS, 0 20’ 40’
N 2-1/C #8 AND 1/C #8 GND o |
Ne
%o
< \O,oh/
N C <3
PROPOSED PAD MOUNTED COMBINATION LIGHTING
AND SIGNAL FEED POINT (A) TYPE IV CITY OF FARGO
STREET LIGHTING (WITH 30A 2P BREAKER TO FEED
PEDESTRIAN UNDERPASS LIGHTING CONSTANT
240V)
\\yELECTRlC SERVICE POLE
B N STREET LIGHT POLE A-1-2
| \Q \ STA. 1315+57, 61' LT CIRCUIT A-1 (TYP. STREET LIGHT POLE A-1-3
| - N (3) #6 RHW STA. 1317+27,43' LT
| o~ /
| INEREREEENRR RN NN AN RNNNNARVARENNRRRRNNY Ilkfﬂllllﬂ [TPTVTIITTT I Tt QWM [T T TTTTT T T ITTITITITTTTT]
———————————— I_ /
_ - ———= _,N\_\ 7<|_ | -/ \t) / | <$> | |
T = N ——____ e e N B L e BO
I M \&_—4-—\————4/ ———————————— = _/
STREET LIGHT POLE A-1-1 | . = ﬁ/F
|
|
|
I
|
|

STA. 1314417, 59' LT

UNIVERSITY DR

WB 1-94 OFF RAMP

1313 14 1315 1316 1317 1
. KjT:T——_JjT____——____—““——————%————r—————f . — /’_———_}%&—__———_———__——__
|
| I {;* {;y
: * é e e
5= o © o Q= e
_____________________________ —6————————————T——————————_—_

REMOVE EXISTING LIGHT
STANDARD (TYP)

STREET LIGHT POLE A-2-2
STA. 1316+32, 59' RT

STREET LIGHT POLE A-2-1
STA. 1314+62, 55' RT

(3) #6 RHW

/

/// LEGEND
A O_®_ STREET LIGHT STANDARD AND LUM., 173W LED LUM.

N ON 40' MOUNTING HEIGH STD. W/ STLT NUMBER
&
& A
< o>~ } EXISTING STREET LIGHT
R -
/ — — — - 2"INNERDUCT/CONDUCTOR UNLESS NOTED OTHERWISE
EXISTING INTERDUCT/CONDUCTOR

PROPOSED FEED POINT

EXISTING FEED POINT SHEET NOTES:

@ REMOVE BASE, STANDARD AND LUMINAIRE

REMOVE AND REPLACE LUMINAIRE ON EXISTING
COMBINATION TRAFFIC SIGNAL STANDARD

PULL BOX

\—F’OLE NUMBER
CIRCUIT NUMBER
FEED POINT

INSTALL LIGHT STANDARD EXTENSION (40' FT. MOUNTING
HEIGHT) AND LUMINAIRE (SEE TRAFFIC SIGNAL PLANS)

STA. 1318+22, 53' RT

This document was originally
issued and sealed by
James M. Jussel
Registration Number
PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

LIGHTING PLANS
UNIVERSITY DR

BUSINESS US 81 (UNIVERSITY DRIVE)
WB 1-94 RAMP TO 18TH AVE S




STATE PROJECT NO. SECTON | SHEET
STREET LIGHT POLE B-1-4 ND IM-8-094(090)351 140 2
INTERGEPT EXISTING CONDUITICONDUCTORS NHU-8-081(039)924 —) —
AND ROUTE INTO NEW POLE FOUNDATION @ -,
o= ) 0 20' 40'
LEGEND - '

EXISTING COMBINATION POLE. REMOVE AND

STREET LIGHT STANDARD AND LUM., 173W LED LUM.
ON 40" MOUNTING HEIGH STD. W/ STLT NUMBER

—&

gt
Saniint )» EXISTING STREET LIGHT
-

2" INNERDUCT/CONDUCTOR UNLESS NOTED OTHERWISE

EXISTING INTERDUCT/CONDUCTOR

PROPOSED FEED POINT

EXISTING FEED POINT

RIGHT OF WAY

STREET LIGHT POLE A-2-4
STA. 1320+12, 44'RT

CIRCUIT A-2 (TYP
(3) #6 RHW

EXISTING TRAFFIC SIGNAL POLE. INSTALL LIGHT
STANDARD EXTENSION (40 FT MOUNTING
HEIGHT AND TENON TOP WITH 1' SPOKE ARM

S

REPLACE LIGHT STANDARD EXTENSION (40 FT PULL BOX
MOUNTING HEIGHT TENON TOP WITH f' SPOKE EXISTING COMBINATION POLE. REMOVE AND AD-2
ARM BRACKET) AND LUMINAIRE B-1-3 (SEE REPLACE LIGHT STANDARD EXTENSION (40 FT \
CIRCUIT A-1 (TYP TRAFFIC SIGNAL PLANS) MOUNTING HEIGHT TENON TOP WITH 1' SPOKE \ ——POLE NUMBER
(3) #6 RHW ARM BRACKET) AND LUMINAIRE B-1-2 (SEE CIRCUIT NUMBER
TRAFFIC SIGNAL PLANS) FEED POINT
STREET LIGHT POLEA-1-4  REMOVE EXISTING LIGHT (2)
STA. 1319+17, 49' LT STANDARD (TYP) ) T
NANANRNRNRNRNANAN| RIGHT OF wAY | | N o meWwoPWAY
| O/ \ 7 ]
D G Ny / -
________ N 2 T = <=
g TN -@-@
\‘/
UNIVERSITY DR
319 1320 B— 132 1322 1323 1324
1 1 1 1 1 1
PR
)y
. @
L (e
- - - - - " "RIGHT OF WAY - - - - - - -

EXISTING COMBINATION POLE. REMOVE AND
REPLACE LIGHT STANDARD EXTENSION (40

FT MOUNTING HEIGHT TENON TOP WITH 1'
SPOKE ARM BRACKET) AND LUMINAIRE B-1-1
(SEE TRAFFIC SIGNAL PLANS)

BRACKET) AND LUMINAIRE A-2-5 (SEE TRAFFIC
SIGNAL PLANS)

This document was originally
issued and sealed by

%

James M. Jussel
Registration Number
PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

SHEET NOTES:
@ REMOVE BASE, STANDARD AND LUMINAIRE

@
®

REMOVE AND REPLACE LUMINAIRE ON EXISTING
COMBINATION TRAFFIC SIGNAL STANDARD

INSTALL LIGHT STANDARD EXTENSION (40' FT. MOUNTING
HEIGHT) AND LUMINAIRE (SEE TRAFFIC SIGNAL PLANS)

LIGHTING PLANS

EXISTING POLE MOUNTED FEED POINT
UNIVERSITY DR

(B) FOR CITY OF FARGO STREET LIGHTING
AND TRAFFIC SIGNALS

BUSINESS US 81 (UNIVERSITY DRIVE)
WB 1-94 RAMP TO 18TH AVE S




e AN

CONDUCTORS

) PULL BOX STA 2102+84, 41' LT
&

INTERCEPT EXISTING CONDUIT AND SPLICE
PROPOSED CONDUCTORS TO EXISTING

NN
2" INNERDUCT/CONDUCTORS DIRECTIONAL

BORED 15' BELOW EXISTING GRADE PRIOR
TO EXCAVATION FOR PATHWAY AND

2-1/C #8 AND 1/C #8 GND /

=~

PEDESTRIAN UNDERPASS 4' LINEAR LED
LUMINAIRES, CONTINUOUS ROW, (2) END
LUMINAIRES AND (14) MIDDLE LUMINAIRES,
CEILING MOUNTED (SEE DETAIL SHEET)

UNDERPASS
PULL BOX STA 2007+28, 13' LT
1" DIA. RGS CONDUIT WITH / \ PULL BOX STA 2103+64, 47' LT

INTERCEPT EXISTING CONDUIT AND SPLICE
PROPOSED CONDUCTORS TO EXISTING
CONDUCTORS

~ ~

~N
N \
O \\ N 1" INNERDUCT/CONDUCTORS
N
N

2-1/C #8 AND 1/C #8 GND
\\

N ~
N
N
N

N &

N %

N O

NSy
AN S

AN

AN

EXIST NDDOT LIGHTING AN N

CIRCUITS

STATE PROJECT NO. SECTION | SHEET
ND IM-8-094(090)351 140 3
NHU-8-081(039)924 ‘®>
0 20 0’
— y
LEGEND
o_@_ STREET LIGHT STANDARD AND LUM., 173W LED LUM.
ON 40' MOUNTING HEIGH STD. W/ STLT NUMBER
A

o— A } EXISTING STREET LIGHT

—
— — — — 2"INNERDUCT/CONDUCTOR UNLESS NOTED OTHERWISE
EXISTING INTERDUCT/CONDUCTOR

PROPOSED FEED POINT

EXISTING FEED POINT

PULL BOX

EXISTING NDDOT HIGH MAST LIGHT TOWER

EXIST ELECTRIC SERVICE TO BE

REMOVED (FOR CITY OF FARGO

ONLY)

14

EXISTING POLE MOUNTED FEED POINT

(A) FOR CITY OF FARGO STREET
LIGHTING TO BE REMOVED

SEE LIGHTING PLANS FOR
CONTINUATION

This document was originally
issued and sealed by
James M. Jussel
Registration Number
PE- 7526,
on 08/11/2017 and the original
document is stored at the

2107 North Dakota Department

of Transportation

LIGHTING PLANS
UNIVERSITY DR
PEDESTRIAN LIGHTING LAYOUT

BUSINESS US 81 (UNIVERSITY DRIVE)

5
5 N
O'. \
EXIST NDDOT HIGH
MAST LIGHT TOWER
VA
\?i/
%)
8)
AN
9;06
UNIVERSITY DR
IS RR 1311 1312 1313
1 1 —— 1 \
——
N

WB 1-94 RAMP TO 18TH AVE S




STATE PROJECT NO. SECTON | SHEET
ND IM-8-094(090)351 140 4

PEDESTRIAN UNDERPASS 4' LINEAR LED LUMINAIRES

ANCHORS.

CONTINUOS ROW, (2) END LUMINAIRES AND (14)
MIDDLE LUMINAIRES, 240V CEILING MOUNTED USING 1" HOT DIPPED GALVANIZED STEEL "LB" FITTING
HOT DIPPED GALVANIZED STEEL HARDWARE AND

AND 1" DIA. RGS CONDUIT WITH 2-1/C #8 AND 1/C
#8 GND TO LUMINAIRE ROW, ATTACHED TO
UNDERPASS STRUCTURE

NHU-8-081(039)924

|

\ A

\__/

\

7' (CENTERED IN
BOTH DIRECTIONS)

1" DIA. RGS CONDUIT WITH 2-1/C #8 AND
8 H 1/C #8 GND, ATTACHED TO FACE OF
UNDERPASS STRUCTURE WITH HOT
DIPPED GALVANIZED CLAMPS,

HARDWARE AND ANCHORS
n
12'
24" MIN |
(TYP) ,1
C ]J TO FEED POINT
1" DIA. INNERDUCT/ CONDUCTORS
2-1/C #8 AND 1/C #8 GND
24" DIA. X 36" DEEP PVC PULL BOX
LUMINAIRE MANUFACTURER MODEL NUMBER NOTES

KENALL

WITH MANUAL FIELD-ADJUSTABLE DEVICE IN FIXTURES

MLHA5S-B48-14/M48-E48-SP-MW-PP-1-45L40K-DCC-1-DV-CDF-MFAD20 DIMMED TO 20%

NEW STAR LIGHTING

SET STEP DIM MODULES TO 25%. PROVIDE (2) END
VICAN-L1-40-1-RWC-UN-WH-TM-SD3-DE-TH LUMINAIRES AND (14) MIDDLE LUMINAIRES.

NOTES
1. LUMINAIRES AS NOTED OR APPROVED EQUAL.

This document was originally
issued and sealed by
James M. Jussel
Registration Number
PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

LIGHTING PLANS
PEDESTRIAN LIGHTING DETAILS

BUSINESS US 81 (UNIVERSITY DRIVE)
WB 1-94 RAMP TO 18TH AVE S




STATE PROJECT NO. SECTON | SHEET
ND IM-8-094(090)351 140 5

LIGHTING SUMMARY - SYSTEM A - CITY OF FARGO
ITEM DESCRIPTION UNIT QUANTITY
CONCRETE FOUNDATION-HIGHWAY LIGHTING EACH 8
2 INCH DIAMETER RIGID CONDUIT (INNERDUCT) LF 1525
UNDERGROUND CONDUCTOR-NO. 6-TYPE RHW LF 4841
COMBINATION FEED POINT-TYPE IV- PAD MOUNTED EACH 1
LED LUMINAIRE-173 WATT EACH 9
LIGHT STANDARD 40 FT MT HT, TENON TOP WITH 1' SPOKE ARM BRACKET | EACH 8
LIGHTING SUMMARY - SYSTEM B - CITY OF FARGO
ITEM DESCRIPTION UNIT QUANTITY
CONCRETE FOUNDATION-HIGHWAY LIGHTING EACH 1
LED LUMINAIRE-173 WATT EACH 4
LIGHT STANDARD 40 FT MT HT, TENON TOP WITH 1' SPOKE ARM BRACKET | EACH 1
LIGHTING SUMMARY - SYSTEM C - NDDOT
ITEM DESCRIPTION UNIT QUANTITY
2 INCH DIAMETER RIGID CONDUIT (INNERDUCT) LF 100
UNDERGROUND CONDUCTOR-NO. 2-TYPE RHW LF 216
UNDERGROUND CONDUCTOR-NO. 4-TYPE RHW LF 108
PULL BOX EACH 2
LIGHTING SYSTEM - CITY OF FARGO #
ITEM DESCRIPTION UNIT QUANTITY
1INCH DIAMETER RIGID CONDUIT (INNERDUCT) LF 400
1INCH DIAMETER RIGID CONDUIT LF 30
UNDERGROUND CONDUCTOR-NO. 8-TYPE RHW LF 1320
4 FT LINEAR LED LUMINAIRE EACH 16
PULL BOX EACH 1
# PEDESTRIAN UNDERPASS LIGHTING
LIGHTING REMOVAL SUMMARY
ITEM DESCRIPTION UNIT QUANTITY
REMOVE LIGHT STANDARD EACH 13
REMOVE LUMINAIRE MTD. ON SIGNAL POLE EACH 3
REMOVE FEED POINT EACH 1

STREET LIGHT SCHEDULE (SYSTEM A - CITY OF FARGO)

SYSTEM NO. STATION OFFSET WATT POLE HT. CIRCUIT NO. FOUNDATION DEPTH/DIA. MISCELLANEOUS
A A-1-1 | 1314+17 59'LT 173 40 1 7' DEPTH/24" DIA.
A A-1-2 | 1315457 61'LT 173 40 1 7' DEPTH/24" DIA.
A A-1-3 | 1317427 43'LT 173 40 1 7' DEPTH/24" DIA.
A A-1-4 | 1319+17 49'LT 173 40 1 7' DEPTH/24" DIA.
A A-2-1 | 1314+62 55'RT 173 40 2 7' DEPTH/24" DIA.
A A-2-2 | 1316432 59'RT 173 40 2 7' DEPTH/24" DIA.
A A-2-3 | 1318+22 53'RT 173 40 2 7' DEPTH/24" DIA.
A A-2-4 | 1320+12 44'RT 173 40 2 7' DEPTH/24" DIA.
A A-2-5 - - 173 40 2 - LUMINAIRE MTD. ON SIGNAL POLE
STREET LIGHT SCHEDULE (SYSTEM B - CITY OF FARGO)
SYSTEM NO. STATION OFFSET WATT POLE HT. CIRCUIT NO. FOUNDATION DEPTH/DIA. MISCELLANEQUS
B B-1-1 - - 173 40 1 - LUMINAIRE MTD. ON SIGNAL POLE
B B-1-2 - - 173 40 1 - LUMINAIRE MTD. ON SIGNAL POLE
B B-1-3 - - 173 40 1 - LUMINAIRE MTD. ON SIGNAL POLE
B B-1-4 | 1321+26 163' LT 173 40 1 7' DEPTH/24" DIA.

NHU-8-081(039)924

NOTE:

1. QUANTITIES FOR INFORMATION ONLY.

This document was originally
issued and sealed by
James M. Jussel
Registration Number
PE- 7526,
on 8/16/2017 and the original
document is stored at the
North Dakota Department
of Transportation

LIGHTING PLANS
SCHEDULE OF QUANTITIES

BUSINESS US 81 (UNIVERSITY DRIVE)
WB 1-94 RAMP TO 18TH AVE S




ALL LUMINAIRES
SHALL BE GROUNDED NOTES: STATE PROJECT NO.

1. CIRCUIT BREAKERS TO BE 60A., 2—POLE. TEST SWITCH

gl\g{ég\TATTOZZB’EO‘\DS/;‘C‘\.—POLE. ALL BREAKERS ARE TO BE ND IM-8-094(090)351 140 6

SECTION SHEET
NO. NO.

STREET LIGHT
— 2. CONTACTORS TO BE NORMAL OPEN TYPE ELECTRICALLY
108 NLNE.FUSE (FURNISH che, SON ELPOU SouL e S, tov NHU-8-081(039)924
ENOUGH SLACK TO WITHDRAW NUMBER OF QIRCUITS. |_u———PHOTOCELL WINDOW
FUSE AND WIRE CONNECTIONS INSTALLED ON SIDE
THRU HANDHOLE 2’) ALL FUSE METER SOCKET VIEW PORT AND BACK.
HOLDERS SHALL HAVE 3" OF O o [Ty SIDE
HEAT SHRINK AT CONDUCTOR : ~—
CONNECTIONS. TYCO ELECTRONICS Ny /‘
GELCAP SL SPLICE
COVER KIT. TO BE 100 AMP 120,240 VOLT BACK OF CURB 4" MIN — BACK OF CURB TO
Ny USED ON ALL LOAD CENTER 3 /CENTER OF BASE (VERIFY
CONNECTIONS. PEDESTAL TYPE FEED POINT ASSEMBLED BY & WITH PROJECT ENGINEER).
STATES: PEDESTAL SHALL BE NEMA 3R RATED .
ENCLOSURE, CONSTRUCTED OF 16 GAUGE #304 . z
gEgg&[&\gIGONLUELL — STAINLESS STEEL, CONTINUOUS HINGED DEAD e =
— FRONT DOOR, PADLOCKABLE FRONT PANEL DOOR, 5 = CONGRETE
BUT MILLERBERND FEED POINT — 1 TO TIME DELAY 2" DRIP SHIELD, GASKETED LEXAN PHOTOCELL ] BASE
STANDARDS. CABINET~—__| PHOTO CONTROL WINDOW WITH SHIELD LOCATED ON SIDE OF 2 2 \
ONE FLAT AND ONE IN CABINET PEDESTAL CABINET. BACK OF CABINET SHALL s 2
LOCK WASHER PER o E INCLUDE A PADLOCABLE LIFT-OFF SERVICE H 3
ANGHOR BOLT XCLUDER GASKET (MOUSE PANEL AND INTERIOR MOUNTED METER TRIM. = P
GUARD) PROVIDED AND N
INSTALLED BY CONTRACTOR SIZE TO BE 18” WIDE x 18" DEEP x 48" HIGH. 5
’ CHAMFER EDGE
INCIDENTAL TO PROJECT ;
1" CHAMFER EDGE i TEST SWITCH VARIES BETWEEN 4" AND - TOP OF BASE 4" SEE NOTE
=" =" CONCRETE (3-WAY) 12" ABOVE GRADE. VERIFY = TOP_OF FOUNDATION TO ABOVE GRADE .
1 T BASE I [ [l I WITH PROJECT ENGINEER. Q EXTEND A MIN. OF 3" PAST
N S OUTSIDE EDGE OF FEED I
/ POINT CABINET FLANGE ON —-
B B ALL SIDES AND SHALL HAVE .
i B i i CHAMFER EDGED. ROUND
1l RELAYS: AS REQUIRED : N
FOR NUMBER OF _ 7 0 U U )L TOP NOT ALLOWED.
CIRCUITS (ENCLOSED IN - \_r ~_| L
WIREWAY, SEE NOTE 2). o ‘ T INSTALL (4) 3/8" x & W
- STAINLESS STEEL . * INNERDUCT
EXPANDING TYPE ANCHOR N .
BOLTS A MIN OF 6" INTO 27 INNERDUCT L d /
7z

7
~ \ -
16" TO 18" DIAMETER

LOWER PART OF FEED 4

\\ POINT FOUNDATION.

#3 REBAR, 6-HORIZINTAL

ROD
A AND 4-VERTICAL TIED
— — TOGETHER, AS PER THIS
N — DETAIL /
NUMBER OF 1.5"

[

(6) 3/8" x 78" REBAR

7
10’ GROUNDING

/

UGHTS®
Ab
SPARE
L—— (O CIRCUITS

L SPARE @
AN GROUND CONNECTED TO

= 10" GROUND ROD (AS PER

CODE)

E : H——10" GROUND
// ROD

VARIES: 5'-4" TO 8'-0", VERIFY HEIGHT

L1 [~
]
|+ ~ COND./INNERDUCT AS »
ol \77777 L1L2 N METER SOCKET PER LIGHTING CIRCUITS ~ =
(VARIES) AND ONE I 2-10" GROUND RODS
NOTE: SPARE, ALSO STUB OUT (AS PER CODE). LOCATION OF NOTES:
1. ALL CONDUIT LOCATED IN STREET LIGHT BASES, FEED POINT ONE=2" FOR UTLITY CO. S S oD e A o
’ ' MINIMUM OF 6' AWAY FROM 1. 1"x 40" ANCHOR BOLTS, 15" BOLT CIRCLE WITH 4" BOLT PROJECTION.
FOUNDATIONS AND PULL BOXES SHALL HAVE BELL ENDS. WIRING SCH EMA—HC FOUR CIRCUIT FEED POINT CABINET WITH THE TOP OF ROD 2. BASES LOCATED AT THE END OF CIRCUIT SHALL HAVE SPARE
O O TO BE LOCATED 24" BELOW CONDUIT, CAP END.

2. ALL STANDARDS SHALL HAVE INDIVIDUAL CONDUCTOR RUNS FINISHED GRADE. CONNECT 1/2" '
AND FUSES FOR EACH LUMINAIRE. NO SCALE : 3. ALL CONDUIT LOCATED IN STREET LIGHT BASES, FEED POINT

PVC CONDUIT WITH #6 USE INTO FOUNDATIONS AND PULL BOXES SHALL HAVE BELL ENDS.

STANDARD FOUNDATION DETAIL AR ST 5 7 CONCRETE BASE DETAIL

2. COSTS FOR ADDITIONAL HEIGHT FOUNDATION SHALL BE

NO SCALE INCIDENTAL TO FEED POINT. NO SCALE
FEED POINT ELEVATION
NO SCALE
117 Min—fT—— 24.803" +/~ 0.037"—
24" NOMINAL—" / - 6"
DIA. PIPE ilh c { Is"
3
USE APPROVED P.V.C. GLUE TO ATTACH
. 4“» EXTENSION RING EXTENTION RING TO HANDHOLE
711" MIN: (AS REQUIRED)
}——24.503" +/- 0.037”—-{
FOUR HEX. HEAD STAINLESS STEEL BOLTS
THROUGH THICKNESS OF WALLS WITH
NUTS TO THE INSIDE.
hiii S P _ This document was originally
w T y ;
g_Q\ SUPPORT R\NC/ (1) ATTACH SPLIT 24” NOM. DIA. P.V.C. COVER ~ issued and sealed by
SUPPORT RING WITH FOUR 3/8 " DIA. X 2" LONG . - /
EYEBOLTS 2) STAINLESS STEEL HEX HEAD BOLTS WITH HEX NUTS AT 90" APART. N\ ,,«OQ,. ( James M. Jussel
2 \ (ELECTR\C 5 "@:\\\/,‘g}s
(2) TWO TYPE 2 SHOULDER EYEBOLTS, 3/8 " \\ CENTERED) 7KK 0 . .
7 DA X 1 1/4 " SHANK LENGTH, WITH HEX. NUTS ) / "//"';3’1‘\\\.0.,';}}. Registration Number
) |\ NS -
AT 180" APART (FOR LIFTING HANDHOLES AND \ / HALE TOP VIEW 2 %
7117 MIN—= =— SUPPORTING ELECTRICAL CABLES) Il [l hALE_TOF VIEW i 5 PE- 7526,
. /| 4 dosessiond boies
36" 3) ATTACH SPLIT 24" NOM. DIA. P.V.C, COVER SUPPORT EXTENSION /) - . iqi
RING WITH FOUR 3/8 " DIA. X 2" LONG HEX. HEAD STAINLESS // % ! T3/4.. on 08/11/2017 and the original
STEEL BOLTS WITH HEX. NUTS AT 90' APART. BOLT ASSEMBLY TOGETHER. 25" ;
4" NOMINAL DA PIPE / e 14 | ToP 1/4 BOTTOM 1/4 document is stored at the
(4) PLACE COMPACTED 2'-0" AGGRETGATE DRAIN BED BELOW BOTTOM VIEW VIEW
OF HANDHOLE TO THE SATISFACTION OF THE ENGINEER. - N 227 \F o wax. 278" North Dakota Department
CONDUIT HOLES LOCATED IN THE BARREL = ' 1 1/4 3/8" MIN. of Transportation
» SECTION ARE SIZED NO MORE THAN 1" LARGER THAN THE BOTTOM VIEW N | S N 4 f L | ‘i P
36" PVC PULL BOX CONDUIT USED. 172 N 7/8 | i f T i j—r
(6) AFTER HANDHOLE AND CONDUIT INSTALLATION, ) . . »
SEAL ALL INSIDE WALLS WATER TIGHT TO THE SATISFACTION OF THE ENGINEER. VZ#F 2.1/4 Fz‘ﬂ/“ MAX. 5/8
(7) THE P.V.C. PIPE COMPLIES WITH ASTM F679T—1. FRAME SECTION COVER SECTION LIGHTING PLANS
i 1 HEX. HEAD BOLTS AND NUTS ARE TO BE STAINLESS STEEL,
@ Pea Rock { OTHER FASTENERS TO BE GALVANIZED AS PER AASHTO M-232 FRAME AND COVER CASTING LIGHTING DETAILS
¢ 4 PROVIDE ENOUGH SLACK TO PULL CONDUCTOR AND SPLICES NOTE:
- A MINIMUM OF 4’ ABOVE FINISHED ELEVATION. ALL CASTINGS ARE GRAY IRON AS PER
SPEC. 3321 CLASS 358
PULL BOX, METAL FRAME AND COVER DETAIL
BUSINESS US 81 (UNIVERSITY DRIVE)
NO SCALE

WB 1-94 RAMP TO 18TH AVE S




* REMOVAL OF TRAFFIC SIGNAL EQUIPMENT SHALL BE
PAID FOR AS REMOVE TRAFFIC SIGNAL SYSTEM

PEDESTRIAN PUSHBUTTON & SIGN STATE PROJECT NO. SECTON | SHEET
VIDEO CAMERA STATION SIGNNO.  PUSHBUTTON SIGN FACES ~ ARROW & DIRECTION ~ QUANTITY
TAPPROACH 1o STA 1304+25, 82' LT R10-3i EAST N/A 1
NAME APPROACH LOCATION ! -8-
CAMERA 1 EB T8 SCB STA 120%»‘*40083' LT STA 1304425, 11' LT R10-3e SOUTH WEST/EAST - DUAL 1 N D IM 8 094(090)351 1 50 1
CAMERA 2 SOUTHBOUND STA 1304+25: 82'LT STA 1304+25, 58' RT R10-3e SOUTH WEST - LEFT 1
CAMERA 3 NORTHBOUND STA 1305+25, 38' RT NHU-8-081(039)924 ‘®>
CAMERA4  EBTONB  STA 1304+96, 54 RT %
&( 0 20’ 40’
EXISTING FEED POINT o o :
E‘) EMERGENCY VEHICLE PRE-EMPTION SYSTEM
- UNIVERSITY DR AND |-94 WB RAMP 1EA
> SHALL INCLUDE THE FOLLOWING:
1
m EV DETECTOR POLE 5 STA 1305+25, 38' RT 1EA
I}
» CONFIRMATION LIGHT POLE 5 STA 1305+25, 38' RT 1EA
w
>
<<
~ REPLACE EXISTING CONTROLLER.
(2] INSTALL BATTERY BACKUP AND
& ETHERNET SWITCH.
PAINT EXISTING
PUSHBUTTON
)
/‘.97
POLE 1 STA 1304+25,82' LT o %
PAINT EXISTING SIGNAL POLE
PAINTEXISTING SIGRAL AND MAST ARM PAINT EXISTING SIGNAL A A
' / s
PAINT EXISTING SIGNAL” [7 14 PAINT EXISTING %
POLE AND MAST ARM | 7 PUSHBUTTON 4 \D
I Q
1
: [P| A =
N | o .
N | ks
— 77T A B :
POLE 6 / <4 Iy P1 -
S \
VIDEQ DETECTION CAMERA VO} =0
ve) | <=
| \
| \
UNIVERSITY DR | = <=
| =8
POLE 2 STA 1304+25, 11' LT <=
PULL BOX 1 : TYPE Il SIGNAL STANDARD
I [
|
1302 1303 ———-t3047 1305 1306 1307
== S f I
1 g 1 } T 1 1 1
o | = REMOVE EXISTING PULL BOX
| 5 -
> we|~_EVP DETECTOR/LIGHT (TYP)
| PULL BOX5 OVER ¢«
I EXISTING RIGID REMOVE EXISTING TYPE IV SIGNAL
| = CONDUITS -— STANDARD WITH 30' MAST ARM
24000 —
== . -,
@ Il . \_L_I \ This document was originally
POLE 5 STA 1305+25, 38' RT ;
! TYPE IV SIGNAL STANDARD WITH 30' issued and sealed by
: MAST ARM VAL GRS James M. Jussel
1 ) i
i - PL2 CAMERA p Registration Number
- POLE 4 STA 1304+96, 54' RT Y PE- 7526
- COMBINATION SIGNAL AND LIGHT STANDARD 40 FT = . 3 - ,
OUNTING HEIGHT LUMINAIRE EXTENSION, TENON o 2 £ on 08/11/2017 and the original
TOP WITH 1' SPOKE ARM BRACKET 2 N N d tis stored at th
z | e ocument is stored at the
PULL BOX 2 OVER EXISTING POLE 3 STA 1304+25, 58' RT REMOVE EXISTING "I'YPE 1V SIGNAL g E 3 g
RIGID CONDUITS TYPE VI SIGNAL STANDARD STANDARD WITH 24' MAST ARM & o z & North Dakota Department
[} 2] [t [}
o8l =2]|9]e of Transportation
> < w
E1212|35]¢
& 5 = 9] &
= o - @ =
NOTES: sls|sls|s
NOTES! GEND g1 g21a|2g]¢ SIGNAL PLANS
1. CONTRACTOR SHALL RECONNECT REPLACEMENT LE ri I B I
CONTROLLER TO EXISTING ELECTRIC FEED AND 3 SIGNAL HEAD NUMBER EA“CH E:CH E;CH E:;H EA“CH EB 1-94 RAMP & UNIVERSITY DR
FIBER OPTIC INTERCONNECT SYSTEM. TRAFFIC SIGNAL LAYOUT
PEDESTRIAN HEAD NUMBER HEEEEERE
2. CONTRACTOR SHALL STOCKPILE AND DELIVER CONDUIT RUN NUMBER
SIGNAL STANDARDS AND SIGNAL EQUIPMENT TO .
NDDOT FARGO DISTRICT YARD, ®  PuLLsox %, REMOVAL QUANTITIES FOR INFORMATION ONLY

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




SECTION SHEET

STATE PROJECT NO. No. NG,
ND IM-8-094(090)351 150 2
NHU-8-081(039)924 s () g
m
CI—U 0 20° 40’
(e} — .
S
o
M
M
A
>
<
T
(%))
g
<
~
@
o
PRESENCE / COUNTING
DETECTION ZONES
<&
&4
07
%
£
79 s
%I
PRESENCE / COUNTING
DETECTION ZONES
<= /Z
QUEUE / COUNTING
DETECTION ZONES PASSAGE
UNIVERSITY DR DETECTION ZONES\%
=
1302 1303 1304 1305 1306 1207
= N E
1 g 1 | 1 1 1
%\ S —
7. B Te oo PN ZONES =
QUEUE / COUNTING
DETECTION ZONES
=
@ I\ == This document was originally
........ issued and sealed by
@7 James M. Jussel
Z Registration Number
PE- 7526,
on 08/11/2017 and the original
<%> document is stored at the
/197 North Dakota Department
QI/ of Transportation
’%”é
4 SIGNAL PLANS
EB I-94 RAMP & UNIVERSITY DR
VIDEO DETECTION ZONE LAYOUT
@
6)
< BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




SECTION | SHEET
EB -94 RAMP & UNIVERSITY DR. STATE PROJECTNO. NO. NO.
RUN | SIGNALEQUIP NO. | CONDUIT RUNS CABLE RUNS ND IM-8-034(090)351 150 3
FROM T0 LF DIA. LF TYPE NHU-8-081(039)924
1 | CONTIR| EXPB 5 |x2r &3] e CABLE 1
62 CABLE 2
62 CABLE 3
62 CABLE 4
62 CABLE S
62 (3) NO. 16 AWG 2 (A)
62 (1) NO. 12 AWG 2 (B)
62 (1) EVD CABLE (C)
62 (3) COAXIAL CABLE (D)
o (3) #16 AWG 3(8) TRAFFIC SIGNAL QUANTITIES
62 (3) #10 RHW CABLE (F) <
62 CAT 6 CABLE (G) & 5
62 (1) #16 AWG 3 (H) . . |5 !
2 EXPB | POLE1 63 EX 2" 68 CABLE 1 < I elz %
76 (1) NO. 16 AWG 2 (A) g i lalal2|k 2
111 (1) COAXIAL CABLE (D) < = Elsl518|2 <
111 (1) #16 AWG 3 (E) 2 % . 2 E z| Z Z 2 s
3 EXPB | PB1 102 4 112 CABLE 2 z w | < g =2(2|g|g 5 x = e
112 CABLE 3 2 uw 212 | w 2l2l2|ZZ|E|< a % = = =
®] w|w| w|w S| O a| @ = < =
112 (2) NO. 16 AWG 2 (A) E 22 2|23 2|z| z| Siyg|yglglg @ = z s o & g s
4 PB1 | POLE2 52 2" 77 CABLE 2 < | S13|1318| ¢ g o g = MR S z 2 S & = E
65 (1) NO. 16 AWG 2 (A) n Szl |23 o 8 SISIS|z|z|2]alal3 < £ 212 G s &
5 PB1 PB2 77 4" 87 CABLE 3 z Sl5|6I6|6] 8|&|2 B 3 HHEHEBREEEBEIERIAEE Z = 3
o Ele|e| 28181818 2|82 a| 38 21212/8(8lE|&8|&|z|c|Z2|2|=|2|2|8 2 = 2|3
87 (1) NO. 16 AWG 2 (A) = 212|21z|2|2|2|g| z|4|4 2| 2 Qe EIEIR|Z2(2(2(2|2/12]8|4|2]¢8 m N 52
6 PB2 | POLE3 | 50 2" 55 CABLE 3 =) z/z12|2/g|3|8]8 S1g|e 2| o z|z|z|3|3|5|5(5(%=|2|2|E|2|2< z ElZ|a|d
S Ol 0|0 §|lw|w| w| > 2@lw|Oo|0|0|0O|lO|D|Z2Z2 x|lw|wn|o|lu|K]|2 w e 2T
63 (1) NO. 16 AWG 2 (A) 3 alalalZlalelelnl S22 2| 2| 2l2|65|El6le|elz(2|2|8|5|2|=22|2|28|8|<|& o 32 s
7 POLE6 | EXPB 61 EX 2" 109 (1) COAXIAL CABLE (D) = Glo|a|2|2(82]8 2|22 3| & 2|2|2|22/2|2|2|5|5|=|a8|z|z|5|C|E|g|2|2(=2(82|g|e
Flx| =2l=2l=|@ Z| 2z x| =22 2= go|lo|lo|5|z|o u ) I
109 (1) #16 AWG 3 (E) SISIE|Z1 |31 213] 2188 2| & glzio2e|ElEIE|IS|2|Z2|2|0|a|2|8|u|&]|2 IR IS
8 PB5S | POLE4 21 3" 26 CABLE 4 SIS SIEI2IE[ 2|22 S glg] 2| - 822|228 |2|S|2|2|2|E|ElElg|8 ElQ|ElelZ|&]|L8
Zl=z|ololo|« N N N N s 2 € < S al2(=2[=2|alalolala al=|=|= I ~N| 5| = |l Tl |2
73 (1) COAXIAL CABLE (D) Sl2|alwlxlEl S8 2[2] 2|12|2] 8] 2| Ble|a|a|a|g|e|g| e8| f|2|2 2|85 |E|3|S|2|E|=|®
73 (1) #16 AWG 3 (E) EA|EA| LF [P LF{EAl tF [ LF[ P tF| LF [ LF{tr | tF | tF | LF [en]Ealealealea|ealealealenealealealealEalealealealealea] tF | Lr [ ea]Ea] Ea
69 (3) #10 RHW CABLE (F) POLE 1 1 1 1
64 CAT 6 CABLE (G) POLE2 1 R 1
64 (1) #16 AWG 3 (H) POLES3 1 ) 1 1
9 PB5 | POLES 4 EX 1.5" 47 CABLE S POLEZ 1 EIE 1 11
100 (1) NO. 12 AWG 2 (B) POLES 1 5 1 1
100 (1) EVD CABLE (C) POLEG 1
100 (1) COAXIAL CABLE (D) CONTROLLER 1 T 1 1
100 (1) #16 AWG 3 (E) VARIOUS LOCATIONS 3 [102| 73[179]  |701| 60(435] 34 |1159]420]420]1136] 1136|1152 NEE 384|384 1)1
10 EXPB | PBS 128 | Ex2.5" | 138 CABLE 4
138 CABLE S
8 N0, 2AWG2(5) TOTAL 4 | 3 [102] 73|179] 1 [701] 60|435] 34 |1159]420|4a20[1136[1136{ 1152 1 [a [ 2 [ 2| 2|23 a{a|a a2 22222 1]23sal38a] 211
138 (1) EVD CABLE(C) * TRAFFIC SIGNAL QUANTITIES FOR INFORMATION ONLY
138 (2) COAXIAL CABLE (D)
138 (2) #16 AWG 3 (E)
138 (3) #10 RHW CABLE (F)
138 CAT 6 CABLE (G)
138 (1) #16 AWG 3 (H)
1 EXPB | EXPB 110 EX 3" 120 CABLE 4 This document was originally
Eg o No.C/:zB/LAEV\l/;G 29) issued and sealed by
120 (1) EVD CABLE (C) James M. Jussel
120 (2) COAXIAL CABLE (D) Registration Number
120 (2) #16 AWG 3 (E) PE- 7526,
120 (3) #10 RHW CABLE (F) on 08/11/2017 and the original
Eg (:f;lzilxézﬁ) document is stored at the
P EXPB | CONTIR | 21 EX 2" 41 (1) COAXIAL CABLE (D) North Dakota Department
21 (1) #16 AWG 3 (E) of Transportation
A PEDESTRIAN PUSH BUTTON CONDUCTOR
B INDICATOR LIGHT CABLE SIGNAL PLANS
C EMERGENCY VEHICLE DETECTOR CABLE EB 1-94 RAMP & UNIVERSITY DR
D  VIDEO DETECTION - (AS REQUIRED BY MANUFACTURER) CONDUIT & CABLE RUNS AND
E  VIDEO DETECTION POWER CABLE - (AS REQUIRED BY MANUFACTURER) SUMMARY OF QUANTITIES
F LUMINAIRE CABLE
ﬁ Eg Emggi ng;gim BUSINESS US 81 (UNIVERSITY DRIVE)
21ST AVE STO 18TH AVE S




STATE PROJECT NO. SECTON | SHEET
EB 1-94 OFF RAMP & University Dr ) T R
y ° NHU-8-081(039)924
m SN
1 2 g ;
T R PEDS(A)
Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
HEAD R/ Clear to @ R/ Clear to @ R’/ Clear to @ R/ Clear to @ R/ Clear to @ R’/ Clear to @ R/ Clear to @ R/ Clear to @
NUMBER [w|2[3[4|5]6[7 |8 |'W3|4|5[6[7|8]1|W4|5[6|7|8[1]2|W5[6]7|8[1]2|3|W/6|7[8][1]2|3[4|W7[8]1]2]3]4|5|W[8]1]2][3]4]|5]6|W1]|2[3]4]|5]6]|7
G | Y|
1 & =3
2 G| [F Y-
3 G| € Y-
4 G| €F Y-
5 G b 3 Y
6 G b 3 Y
G | Y|
8 G Y b 3
9 G Y *
10 G Y %k
11 G Y Y
12 G Y Y
13 G Y Y
14 G Y Y
L] 9
CHART "A Blank Squares Denote a Red Indication.
On Phase Non—Conflicting Phase Allowed to Time Concurrently
1 ( * ) When one phase is on alone, any nonconflicting phase may start
timing concurrently without a clearance interval. (See Chart "A”) This document was originally
2 6 issued and sealed by
3 (A) Only upon pedestrian actuation. James M. Jussel
4 NONE Registration Number
5 PE- 7526,
on 08/11/2017 and the original
6 2 TRAFFIC CONTROL SYSTEM document is stored at the
7 THE CONTRACTOR WILL PROGRAM THE SIGNAL TIMING Controller Phasing Morth Dakota Deperiment
8 INTO THE CONTROLLER PRIOR TO START UP. P
SIGNAL PLANS
EB 1-94 RAMP & UNIVERSITY DR
CONTROLLER PHASING
BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




STATE PROJECT NO. SECTON | SHEET
ND IM-8-094(090)351 150 5

1 2 3 o4 5 6 o7 o8
BASIC INTERVALS (OR FUNCTIONS)
MINIMUM GREEN/INITIAL 12 6 12
VEHICLE EXTENSTION/PASSAGE TIME 6 3 6
MAXIMUM GREEN 61 49 61
YELLOW CHANGE 36 36 36
RED CLEARANCE 23 2.9 23
WALK 7 7
PEDESTRIAN CLEARANCE 11 14
VOLUME DENSITY TIMING FUNCTIONS
ADDED INITIAL PER ACTUATION
MAXIMUM INITIAL 26 26
TIME WAITING GAP TIMING FUNCTIONS
TIME BEFORE REDUCTION 35 35
TIME TO REDUCE MINIMUM GAP 20 20
MINIMUM GAP 2.0 2.0
LOCKING MEMORY X X X
NON-LOCKING MEMORY
FLASHING-NORMAL & CONFLICT MONITOR Y Y
START UP PHASING G G
TYPE OF DETECTOR | PRESENCE X
CALLING * X X
PASSAGE X X
COUNTING X X X
EMERGENCY VEHICLE PRE-EMPTION X X

* CALLING LOOPS SHALL PLACE ONE CALL INTO THE CONTROLLER ON THE YELLOW OR RED INTERVAL. CALLING LOOPS SHALL BE DISCONTINUED DURING THE GREEN INTERVAL.

NOTE:

1. THE CITY OF FARGO WILL VERIFY SIGNAL TIMINGS AND
PROVIDE COORDINATION PLAN.

NHU-8-081(039)924

PED 2

—==>

6

o4

«EBED,

SIGNAL PHASING

This document was originally
issued and sealed by
James M. Jussel
Registration Number
PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

SIGNAL PLANS

EB 1-94 RAMP & UNIVERSITY DR
CONTROLLER SETTINGS

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




47" MAST ARM

AND LIGHT,

EVP DETECTOR

3

Jollcse]

POLE 2

STATE PROJECT NO. SECTON | SHEET
ND IM-8-094(090)351 150 6

NHU-8-081(039)924

' P2 P3
EX
HEAD P1 SHALL BE MOUNTED ON THE HEAD P2 SHALL BE MOUNTED ON THE
EAST SIDE OF THE EXISTING POLE WEST SIDE OF THE POLE AND FACE
AND FACE EAST. EXISTING HEADS PS5, WEST. HEAD P3 SHALL BE MOUNTED
P7, 8, 9, 10 AND 11 SHALL REMAIN ON THE EAST SIDE OF THE POLE AND g
IN PLACE. | FACE EAST.
|
POLE 1 i—q
— T
12’ 12" 12'
' THRU ' THRU ' THRU !
TYPE 1l SIGNAL STANDARD
SOUTHBOUND
EXISTING 47" MAST ARM
STA 1304425, 82" LT
POLE 1 POLE 2 POLE 3 POLE 4 POLE 5
CONDUCTORS CABLE 1 (NO 14 AWG 12) CONDUCTORS CABLE 2 (NO 14 AWG 5) CONDUCTORS CABLE 3 (NO 14 AWG 12) CONDUCTORS CABLE 4 (NO 14 AWG 12) CONDUCTORS CABLE 5 (NO 14 AWG 12)
BASE TRACER HEAD INDICATION BASE TRACER HEAD INDICATION BASE TRACER HEAD INDICATION BASE TRACER HEAD INDICATION BASE TRACER HEAD INDICATION
1 BLACK P5/7 EX 92 WALK 1 BLACK P2, P3 ®4 WALK 1 BLACK P4 24 WALK 1 BLACK SPARE 1 BLACK SPARE
2 WHITE NEUTRAL 2 WHITE NEUTRAL 2 WHITE NEUTRAL 2 WHITE NEUTRAL 2 WHITE NEUTRAL
3| RED EX 02 RED 3| RED P2, P3 04 DT.WALK 3| RED 1 ©6 RED 3 RED 2, 3, 4 04 RED 3| RED 5, 6, 7 96 RED
4| GREEN GROUND 4| GREEN GROUND 4| GREEN GROUND 4| GREEN GROUND 4| GREEN GROUND
5| ORANGE EX 92 YELLOW 5| ORANGE SPARE 5| ORANGE 1 96 YELLOW 5| ORANGE , 3, 4 04 YELLOW 5| ORANGE X 96 YELLOW This document was originally
6| BLUE EX #2 GREEN 6| BLUE 1 #6 GREEN 6| BLUE , 3,4 ®4 GREEN 6| BLUE \ ©6 GREEN issued and sealed by
7|  WHITE BLACK P5/7 EX | 92 DT.WALK 7|  WHITE BLACK P4 64 DT.WALK 7| WHITE BLACK SPARE 7| WHITE BLACK SPARE James M. Jussel
8| RED BLACK P1 04 WALK 8| RED BLACK SPARE 8 RED BLACK SPARE 8| RED BLACK SPARE Registration Number
9| GREEN BLACK GROUND 9| GREEN BLACK GROUND 9| GREEN BLACK GROUND 9| GREEN BLACK GROUND PE- 7526
10| ORANGE BLACK P1 04 DT.WALK 10| ORANGE BLACK SPARE 10| ORANGE BLACK SPARE 10| ORANGE BLACK SPARE -
° ° ° ° on 08/11/2017 and the original
11| BLUE BLACK SPARE 11| BLUE BLACK SPARE 11| BLUE BLACK SPARE 11| BLUE BLACK SPARE .
document is stored at the
12| BLACK WHITE SPARE 12| BLACK WHITE SPARE 12| BLACK WHITE SPARE 12| BLACK WHITE SPARE
North Dakota Department
of Transportation

SIGNAL PLANS
EB 1-94 RAMP & UNIVERSITY DR
SIGNAL HEADS & CONDUCTORS

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




STATE PROJECT NO. SECTON | SHEET
ND IM-8-094(090)351 150 7

—H B NHU-8-081(039)924

PTZ CAMERA —={F]

24 MAST ARM ) | 30° MAST ARM ’|I/
pow e CEEN ,
i i VIDEQ DETECTION ’ VIDEO
CAMERA DETECTION
@ @ CAMERA
@ [UNIVERSITY DR ] l
© ©

® | ® ® .

19
FUTURE EVP HUB WITH CAP

0r

@@
®
eEERE h

HEAD P4 SHALL BE MOUNTED
ON THE WEST SIDE OF POLE D
AND FACE WEST.

POLE 4 POLE 5 J‘LT POLE 3
- 1 [ 1 [

12 12 12 | 12

12" 12"
' LEFT 1 LEFT ' THRU ' THRU ' THRU ' | RIGHT TURN LANE '
S.W. RAMP NORTHBOUND NORTHBOUND
24" MAST ARM 30" MAST ARM ,
, ) STA 1304+25, 58 RT
STA 1304+96, 54 RT STA 1305+51, 38 RT
(SEE PLAN FOR LUMINAIRE ARM ORIENTATION)
* SIGNAL STANDARDS SHALL BE FAINTED BLACK NOTE: ALL SIGNAL HEADS SHALL BE SIG POLYCARBONATE.
ALL BACK PLATES SHALL BE LOUVERED .063" THICK
ALUMINUM.

ALL NEW P1-P4

16" X 18" FILLED OVERLAY

L.E.D. PEDESTRIAN HEAD WITH
PEDESTRIAN COUNT DOWN TIMER AND
"TUNNEL" STYLE VISOR

ALL MASTARMS AND STANDARDS SHALL BE DESIGNED FOR A WINDLOAD FACTOR
THAT ACCOUNTS FOR THE REPLACING OF THE END MASTARM VEHICLE HEAD
WITH A 5—SECTION CLUSTER HEAD AND THE ADDITION OF 10 SQUARE FEET
OF SIGN AREA TO THE MASTARM, WITH ALL OTHER EXISTING HEADS AND SIGNS
SHOWN ON THE "MASTARM DETAIL SHEET".

MASTARMS AND STANDARDS: ﬂ%.rl

EACH VEHICLE/PEDESTRIAN HEAD CABLE SHALL BE LABELED WITH THE HEAD ALL L.E.D. SIGNAL HEADS This document was originally
#. EACH CABLE SHALL HAVE A SEPARATE TERMINAL BLOCK INSIDE THE 12" LENSES issued and sealed by
T-BA FOR TERMINATIONS.

BASE FOR TERMINATIONS HEAD CONDUCTOR ASSIGNMENT t e James M. Jussel
tg:\\lﬁ(l;NALlﬁ:%S PTF?OT%E:éAli l;l'\(l:)gTEE[)ADINO(’:}EI/:\IESR'/jléRI}II(Z')\ITéE C7A7PO—F>06, EXCEPT WITH No.14 Awg 3 No.14 Awg 5 No.14 Awg 7 @ Registration Number

' CONDUCTORS Ped. Heads Veh. Heads 5—Section PE- 7526,

TRAFFIC STANDARD EXTENSION: LUMINAIRE EXTENSION TO BE MILLERBERND Veh. Heads on 08/11/2017 and the original
(OR APPROVED EQUAL), STAINLESS STEEL, FROST FINISH, TENON TOP WITH 1’ document is stored at the
SPOKE ARM BRACKET. LUMINAIRE MOUNTING HEIGHT SHALL BE 40', (VERIFY BASE TRACER INDICATION INDICATION INDICATION
WITH MANUFACTURER OF TRAFFIC SIGNAL STANDARDS TO DETERMINE ALL L.E.D. SIGNAL HEADS North Dakota Department
EXTENSION HEIGHT NEEDED). SEE TRAFFIC SIGNAL PLANS FOR DETAILS. 1 BLACK WALK GREEN GREEN BALL 127 LENSES of Transportation
LUMINAIRE EXTENSION AND FIXTURE SHALL BE INCLUDED IN THE COST BID VEHICLE HEADS
FOR COMBO STANDARD. 2 WHITE NEUTRAL NEUTRAL NEUTRAL 5,6
ALL TRAFFIC SIGNAL EQUIPMENT SHALL BE BLACK IN COLOR. 3 RED DT.WALK RED RED SIGNAL PLANS
NOTES 4 GREEN GROUND GROUND EB I-94 RAMP & UNIVERSITY DR
1. FOR LUMINAIRE INFORMATION, SEE NDDOT STANDARD D-772-3. 5 ORANGE YELLOW YELLOW BALL AL LED. SIGNAL HEADS SIGNAL STANDARD & HEAD LOCATIONS
2. SEE NNDOT STANDARD D-772-4 FOR SIGNAL HEAD PLACEMENT. 6 BLUE GREEN ARROW \2/E§IIELE HEADS
3. SEE NNDOT STANDARD D-772-4 FOR EMERGENCY VEHICLE DETECTOR AND 7 WHITE BLACK YELLOW ARROW " BUSINESS US 81 (UNIVERSITY DRIVE)
CONFIRMATION  LIGHT. 21ST AVE STO 18TH AVE S




REMOVE PULL BOX

1311

REMOVE TYPE |V SIGNAL STANDARD

STATE PROJECT NO. SECTON | SHEET
REMOVE PEDESTRIAN ND IM-8-094(090)351 150 8

PUSHBUTTON POST
REMOVE FLASHING BEACON

NHU-8-081(039)924

REMOVE PULL BOX EXISTING CONTROLLER CABINET
TO BE REMOVED AND REPLACED

REMOVE PULL BOX

WITH 11' MAST ARM

REMOVE PEDESTRIAN
PUSHBUTTON POST

REMOVE TYPE IV SIGNAL STANDARD
WITH 28' MAST ARM

WB /
N ~9¢
F~73% On
i 5 R4 Mp

REMOVE FLASHING BEACONS ON
OVERHEAD SIGN STRUCTURE

REMOVE FLASHER CABINET
/EXISTING FEED POINT IN PLACE

TO REMAIN

REMOVE PULL BOX

pes
: REMOVE PULL BOX /

=2
L1

1312 1313

UNIVERSITY DR

1314 1315 1316

REMOVE PULL BOX

6<h

\,
A
-

©
A
M

o
=
<<
[h'4
-
o REMOVE PULL BOX
g REMOVAL QUANTITIES
o &
o 8 3
= REMOVE TYPE IV SIGNAL STANDARD =5 2 2
WITH 28' MAST ARM | & u z
> = T a o
» 1 = 2 o
z &1 o < z
VA zZ| & 5| 2 z
| o 91 2|8
o P 7y
[} z [e] hed [} . ..
W o - I = = S This document was originally
< < = < .
Elz|2]|%|2)|¢8 issued and sealed by
3 =R - N -
| a|la|a|al| a James M. Jussel
z|lala|a|a| 3 Reqistration Numb
W Q 4 o 4 4 4 o egistration Number
\/0) é EACH | EACH | EACH | EACH | EACH | EACH PE- 7526,
Q Q_V" 1 1 9 8 3 1 o
N « on 08/11/2017 and the original
(§ * REMOVAL QUANTITIES FOR INFORMATION ONLY document is stored at the

REMOVE PULL BOX

* REMOVAL OF TRAFFIC SIGNAL EQUIPMENT SHALL BE North Dakota Department
PAID FOR AS REMOVE TRAFFIC SIGNAL SYSTEM of Transportation

NOTES:

1. ALL EXISTING CONDUCTOR SHALL BE DEEMED NOT SALVAGEABLE
AND SHALL BE ABANDONED.

2. CONTRACTOR SHALL STOCKPILE AND DELIVER SIGNAL STANDARDS,
SIGNAL EQUIPMENT, AND FLASHERS/CONTROLLER AND ABOVE
GROUND FLASHING BEACON EQUIPMENT TO NDDOT FARGO
DISTRICT YARD.

SIGNAL PLANS
WB 1-94 RAMP & UNIVERSITY DR
TRAFFIC SIGNAL REMOVAL

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




POLE 4 STA 1313426, 55' LT

VIDEO CAMERA
NAME APPROACH LOCATION
CAMERA1  WBTONB

STA 1314+20, 5'RT

EMERGENCY VEHICLE PRE-EMPTION SYSTEM
UNIVERSITY DR AND I-94 WB RAMP 1EA

STATE PROJECT NO. SECTON | SHEET
ND IM-8-094(090)351 150 9

SHALL INCLUDE THE FOLLOWING:

CAMERA 2 NORTHBOUND STA 1313+80, 53' RT
CAMERA 3 SOUTHBOUND  STA 1312+63, 55' LT
CAMERA 4

WB TO SB

TYPE IV SIGNAL STANDARD WITH

36' MAST ARM
POLE 3 STA 1312+63, 55' LT
TYPE IV SIGNAL STANDARD WITH
31" MAST ARM

VIDEO DETECTION
CAMERA (TYP) 9

PULL BOX 4

EVP DETECTORI/LIGHT
(TYP)

STA 1313+20, 55' LT

EV DETECTOR POLE 2 STA 1313+80, 53' RT 1EA
EV DETECTOR POLE 3 STA 1312+63, 55' LT 1EA
CONFIRMATION LIGHT POLE 1 STA 1314+23, 5RT 1EA
CONFIRMATION LIGHT POLE 2 STA 1313+80, 53' RT 1EA
CONFIRMATION LIGHT POLE 3 STA 1312+63, 55' LT 1EA
CONFIRMATION LIGHT POLE 4 STA 1313+26, 55' LT 1EA

PULL BOX 5

REPLACE CONTROLLER CABINET

ETHERNET SWITCH
PULL BOX 1

INSTALL BATTER BACKUP, INSTALL

EXISTING POLE MOUNTED

FEED POINT

NHU-8-081(039)924

. HHH|HHHHH|HIHHHHll

UNIVERSITY DR

314 1315

1316

WB 1-94 OFF RAMP _9*

X
N = N

PTZ CAMERA /

0ogc

POLE 1 STA 1314423, 5'RT

COMBINATION SIGNAL AND LIGHT STANDARD
WITH 38' MAST ARM AND 40 FT MOUNTING
HEIGHT TENON TOP LUMINAIRE EXTENSION
WITH 1' SPOKE ARM BRACKET

PULL BOX 3

~\ POLE 2 STA 1313+80, 53' RT

TYPE IV SIGNAL STANDARD WITH
32' MAST ARM

NOTE:

1. CONTRACTOR SHALL RECONNECT REPLACEMENT CONTROLLER
CABINET TO EXISTING POWER FEED AND FIBER OPTIC

INTERCONNECT SYSTEM.

This document was originally
issued and sealed by
James M. Jussel
Registration Number
PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

SIGNAL PLANS
WB 1-94 RAMP TO UNIVERSITY DR
TRAFFIC SIGNAL LAYOUT

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




EXISTING 2" CONDUIT
CABLE 1
CABLE 2

(2) #12 AWG 2 (A)

(1) EVD CABLE (B)

(2) COAXIAL CABLE (C)
(3) #16 AWG 3 (D) (F)
(1) CAT 6 CABLE (E)

(3) #10 RHW (G)

EXISTING 2 1/2" CONDUIT

STATE PROJECT NO. SECTON | SHEET
ND IM-8-094(090)351 150 10

CABLE 3

CABLE 4

(2) #12 AWG 2 (A)
1) EVD CABLE (B)

4" CONDUIT
CABLE 3
CABLE 4
(2) #12 AWG 2 (A)
(1) EVD CABLE (B)
(2) COAXIAL CABLE (C)
(2) #16 AWG 3 (D)

2) #16 AWG 3 (D)
PULL BOX 5

SIGNAL POLE 4

PULL BOX 4
STA 1313+16, 55' L

3" CONDUIT
CABLE 3
(1) #12 AWG 2 (A)
(1) EVD CABLE (B)
(1) COAXIAL CABLE (C)
(1) #16 AWG 3 (D)

Toee— ;

(
(2) COAXIAL CABLE (C)
(

STA 1314+56, 91' LT

REPLACE EXISTING CONTROLLER CABINET
INSTALL BATTERY BACKUP, INSTALL ETHERNET
SWITCH

EXISTING POLE MOUNTED

PULL BOX 1
STA1314+74, 83' LT

FEED POINT

NHU-8-081(039)924

-—@»

(4] 20 40
= y

MR TTTTITIT T

SIGNAL POLE 3 / 3" CONDUIT ;
I R CABLE 4

3" CONDUIT

— (1) #12 AWG 2 (A)
. (1) COAXIAL CABLE (C) - 8/;\3I1_EAWG 2
— - (1)#16 AWG 3 (D) (1) COAXIAL CABLE (C)

(2) #16 AWG 3 (D) (F)
= (1) CAT 6 CABLE (E)
(3) #10 RHW (G)

14

4" CONDUIT
CABLE 1

CABLE 2

(2) #12 AWG 2 (A)

(1) EVD CABLE (B)

(2) COAXIAL CABLE (C)
(3) #16 AWG 3 (D) (F)
(
(

1) CAT 6 CABLE (E)
3) #10 RHW (G) 1315

1316

e —

* \\;
\
SIGNAL POLE 1

UNIVERSITY DR

WB 1-94 OFF RAMP 9/

P———
|
| \PULL BOX 2

STA 1314+41, 4'RT

4" CONDUIT
CABLE 2
(1) #12 AWG 2 (A)

(1) EVD CABLE (B)

(1) COAXIAL CABLE (C)
(1) #16 AWG 3 (D)

PULL BOX 3
STA 1314+41, 71'RT

3" CONDUIT
CABLE 2

(1) #12 AWG 2 (A)

(1) EVD CABLE (B)

(1) COAXIAL CABLE (C)
(1) #16 AWG 3 (D)

NOTES:

A) INDICATOR LIGHT CABLE

B) EMERGENCY VEHICLE DETECTOR CABLE

C) VIDEO DETECTION (AS REQUIRED BY MANUFACTURER)

(D) VIDEO DETECTION POWER CABLE (AS REQUIRED BY
MANUFACTURER)

(E) PTZ CAMERA CABLE

(F) PTZ CAMERA POWER

(G) LUMINAIRE CABLE

(
(
(

This document was originally
issued and sealed by
James M. Jussel
Registration Number
PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

SIGNAL PLANS
WB 1-94 RAMP & UNIVERSITY DR
CONDUIT AND CONDUCTOR LAYOUT

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




STATE PROJECT NO. SECTON | SHEET
ND IM-8-094(090)351 150 11
NHU-8-081(039)924
0 20 40

\\ (NNRNRENRRNRNARDRNNRNRRN

z@ — N\
— 2 _ UNIVERSITY DR _ :
— - _ QUEUE / COUNTING _—
_ - R DETECTION ZONES <{=: PASSAGE
X DETECTION ZONES
1312 1313 N = —
— L \ I
— —_ QUEUE / COUNTING N
DETECTION ZONES
- = ' —- — ‘
E— — - \ —

= ' — =S
= Yo

2 -NNN\\\\\\N

7

WB 1-94
OFF RAMP

NN

PRESENCE / COUNTING
DETECTION ZONES
PRESENCE / COUNTING

DETECTION ZONES

This document was originally
issued and sealed by
James M. Jussel
Registration Number
PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

SIGNAL PLANS
WB [-94 RAMP & UNIVERSITY DR
VIDEO DETECTION ZONE LAYOUT

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




SECTION | SHEET
STATE PROJECT NO. No. o,
ND IM-8-094(090)351 150 12
WB I-94 RAMP & UNIVERSITY DR. NHU-8-081 (039)924
SIGNALEQUIP NO. | CONDUIT RUNS CABLE RUNS
FROM TO LF DIA. LF TYPE
CONTLR | PB1 3 EX 2" 28 CABLE 1
28 CABLE 2
28 (2) NO. 12 AWG 2 (A)
28 (1) EVD CABLE (B)
28 (2) COAXIAL CABLE (C)
28 (3) #16 AWG 3 (D)(F)
28 (1) CAT 6 CABLE (E)
28 (3) #10 RHW (G) TRAFFIC SIGNAL QUANTITIES
PB1 PB2 103 4" 113 CABLE 1 -
113 CABLE 2 s
113 (2) NO. 12 AWG 2 (A) %
113 (1) EVD CABLE (B) S % 4
113 (2) COAXIAL CABLE (C) S = =
113 (3) #16 AWG 3 (D)(F) = o .| a 2
=z > [a N = z
113 (1) CAT 6 CABLE (E) - 3 = £l =
[%]
113 (3) #10 RHW (G) = b o = g el s
PB2 | POLE1 | 18 3" 23 CABLE 1 & =l g 2 z|a G|
84 (1) NO. 12 AWG 2 (A) 3 w|l 49 S S o g 212 |«|«|« =) g g
84 (1) COAXIAL CABLE (C) = 2 2| z| = z| < R = = I I 2 s
< <| O|Oo| O o| ¢ = = |9|n|o|lIS]|0O & =
84 (2) #16 AWG 3 (D)(F) P | O| =|E| E E| < NN |eo ||| = < 5
= “lx|l olo| & ol 9 DI Al Al Al Zl0) S P >
84 (1) CAT 6 CABLE (E) 2 2lel 5l &l & o5 S EEIEIEIE R < @
84 (3) #10 RHW (G) 3] =218 28] 2 al 2 2lc| 22| 2|a|elk < P =
(%]
PB2 PB3 67 4 77 CABLE 2 g 212122 z|4| 4 2| & 2lE(Z2|z(212|8|2]2 N Gl
a Z|=z|812| glg| & al| © SIEIge|8|Y Elx|x| @
77 (1) NO. 12 AWG 2 (A) = §l8l218] 9| x| = S| A Z 1 Z|IG|G|G|s|T|2|> alo|Le
> S| 8l=| ol ~ly| ¥ wl Z| 2| #lele2|2|2lz|E|G|=2 el =&
77 (1) EVD CABLE (B) o Z| 2| Az Z 2l @ ZI5|5|Z|12|2|8|2 2|3 2lzz| <
g elelgle| vl=l 51 <| @ 8 = (glelz|lzlZ|8|lslElgl&|luw|lo|a|E|
77 (1) COAXIAL CABLE (C) 819|152 2| 2| 2| 9 3| 2| EZ|a|= 91919 El88lz|lS|al2 Ela|E
o o w
77 (1) #16 AWG 3 (D) IR R R R R IR MM NN N ER E R R IR EE
ol <=3 - | & & < — i P2l === le|leg|o|lw 5 o|l=|x|E|0O
PB3 POLE 2 65 3" 70 CABLE 2 z|2|2|2|2|s| ol 2| £ 8| 5| 2| 2|2|2|2|E|8 g S|z Eln|e= slzl=|=
125 (1) NO. 12 AWG 2 (A) Sl2|a| =212 22| 2] 8| 2| 5| 2|a|d|z|lz|z|8|2|8 |3 E|S|2|E|2|=
125 (1) EVD CABLE (B) EA|EA| LF | LF [EA|LF| LF |LF| LF | LF | LF | LF | EA |EA|EA|EA|EA|EA|EA|EA|EA|EA|EA|LF | LF | EA|EA|EA
125 (1) COAXIAL CABLE (C) POLE 1 1 12 1 1
125 (1) #16 AWG 3 (D) POLE 2 1 202 1
CONTLR | PB5 20 EX 2.5" 40 CABLE 3 POLE 3 1 2011
40 CABLE4 POLE 4 1 2|1 1
40 (2) NO. 12 AWG 2 (A) CONTROLLER 1 1)1 1
40 (1) EVD CABLE (B) VARIOUS LOCATIONS 5 [148(321 465| 929 | 656|1158(1158|1158| 675 1 225|225 1)1
40 (2) COAXIAL CABLE (C)
40 (2) #16 AWG 3 (D) TOTAL 4 | 5|148(321| 1 |465| 929 |656|1158|1158]|1158| 675| 1 |8 |4 |1 |1 | 1|1 |21 | 1|21 |1|225/2251 1|11
PB5 PB4 151 4" 161 CABLE 3
161 CABLE4 * TRAFFIC SIGNAL QUANTITIES FOR INFORMATION ONLY
161 (2) NO. 12 AWG 2 (A)
161 (1) EVD CABLE (B)
161 (2) COAXIAL CABLE (C)
161 (2) #16 AWG 3 (D)
PB4 | POLE4 12 3 17 CABLE4
76 (1) NO. 12 AWG 2 (A) This document was originally
76 1) COAXIAL CABLE (C .
6 ( )(1) 16 AWG3(D)( ) issued and sealed by
PB4 | POLE3 53 3" 58 CABLE 3 James M. Jussel
112 (1) NO. 12 AWG 2 (A) Registration Number
112 (1) EVD CABLE (B) PE- 7526,
112 (1) COAXIAL CABLE (C) on 08/11/2017 and the original
112 (1) #16 AWG 3 (D) document is stored at the
A INDICATOR LIGHT CABLE North Dakota Department
B EMERGENCY VEHICLE DETECTOR CABLE of Transportation
C  VIDEO DETECTION - (AS REQUIRED BY MANUFACTURER)
D  VIDEO DETECTION POWER CABLE - (AS REQUIRED BY MANUFACTURER)
E  PTZCAMERA DATA CABLE SIGNAL PLANS
F PTZ CAMERA POWER CABLE WB 1-94 RAMP & UNIVERSITY DR
G |LUMINAIRE CABLE CONDUIT & CABLE RUNS AND
SUMMARY OF QUANTITIES
BUSINESS US 81 (UNIVERSITY DRIVE)
21ST AVE STO 18TH AVE S




STATE PROJECT NO. SECTON | SHEET
WB 1-94 OFF RAMP & Uni ity D T
- niversli y r. NHU-8-081(039)924
? —
N
|
Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
HEAD R/ Clear to @ R/ Clear to @ R/ Clear to @ R/ Clear to @ R/ Clear to @ R/ Clear to @ R/ Clear to @ R/ Clear to @
NUMBER |w/2[3]4|5]6|7(8 |'W3|4[5|6]7[8[1|W4|5]|6]7|8]1]|2|'W|5[6|7[8|1]2]3|W[6]|7]8]1]2|3]4|'W7|8[1]2][3]4[5|W[8|1]2]3]4]5|6|W1[2|3]4]5]6]7
1 G Y Y
2 G Y Y
3 G Y b 3
4 G Y| |k
S G Y b 3
6 & |¢F -
7 G b 3 Y
8 G b 3 Y
9 G b 3 Y
10 & |eoF &
11 & |¢F -
12 & |¢F -
9 99
CHART "A Blank Squares Denote a Red Indication.
On Phase Non—Conflicting Phase Allowed to Time Concurrently
1 ( * ) When one phase is on alone, any nonconflicting phase may start
timing concurrently without a clearance interval. (See Chart "A”)
2 6 This document was originally
3 issued and sealed by
James M. Jussel
4 Registration Number
S PE- 7526,
6 2 TRAFHC CONTROL SYSTEM on 08/11/2017 and the original
document is stored at the
’ THE CONTRACTOR WILL PROGRAM THE SIGNAL TIMING Controller Phasing North Dakota Department
8 NONE INTO THE CONTROLLER PRIOR TO START UP. of Transportation
SIGNAL PLANS
WB I-94 RAMP & UNIVERSITY DR
CONTROLLER PHASING
BUSINESS US 81 (UNIVERSITY DRIVE)
21ST AVE STO 18TH AVE S




STATE PROJECT NO. SECTON | SHEET
ND IM-8-094(090)351 150 14

1 2 3 o4 5 6 o7 o8
BASIC INTERVALS (OR FUNCTIONS)
MINIMUM GREEN/INITIAL 12 12 116
VEHICLE EXTENSTION/PASSAGE TIME 3 3 3
MAXIMUM GREEN 63 63 47
YELLOW CHANGE 36 3.6 4
RED CLEARANCE 2.1 2.1 25
WALK
PEDESTRIAN CLEARANCE
VOLUME DENSITY TIMING FUNCTIONS
ADDED INITIAL PER ACTUATION
MAXIMUM INITIAL 26 26
TIME WAITING GAP TIMING FUNCTIONS
TIME BEFORE REDUCTION 35 35
TIME TO REDUCE MINIMUM GAP 20 20
MINIMUM GAP 2 2
LOCKING MEMORY X X X
NON-LOCKING MEMORY
FLASHING-NORMAL & CONFLICT MONITOR Y Y R
START UP PHASING G G R
TYPE OF DETECTOR | PRESENCE X
CALLING * X X
PASSAGE X X
COUNTING X X X
EMERGENCY VEHICLE PRE-EMPTION X X

* CALLING LOOPS SHALL PLACE ONE CALL INTO THE CONTROLLER ON THE YELLOW OR RED INTERVAL. CALLING LOOPS SHALL BE DISCONTINUED DURING THE GREEN INTERVAL.

NOTE:

1. THE CITY OF FARGO WILL VERIFY SIGNAL TIMINGS AND
PROVIDE COORDINATION PLAN.

NHU-8-081(039)924

¢2

¢6

SIGNAL PHASING

This document was originally
issued and sealed by
James M. Jussel
Registration Number
PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

SIGNAL PLANS
WB 1-94 RAMP & UNIVERSITY DR
CONTROLLER SETTINGS

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




STATE PROJECT NO. SECTON | SHEET
ND IM-8-094(090)351 150 15

NHU-8-081(039)924

POLE 1 POLE 2 POLE 3 POLE 4
CONDUCTORS CABLE 1 (NO 14 AWG 12) CONDUCTORS CABLE 2 (NO 14 AWG 12) CONDUCTORS CABLE 3 (NO 14 AWG 12) CONDUCTORS CABLE 4 (NO 14 AWG 12)

BASE TRACER HEAD INDICATION BASE TRACER HEAD INDICATION BASE TRACER HEAD INDICATION BASE TRACER HEAD INDICATION
1 BLACK SPARE 1 BLACK SPARE 1 BLACK SPARE 1 BLACK SPARE
2 WHITE NEUTRAL 2 WHITE NEUTRAL 2 WHITE NEUTRAL 2 WHITE NEUTRAL
3 RED 1,2 28 RED 3 RED 3,4, 5 26 RED 3 RED 7,8 9 92 RED 3 RED 10, 11, 12 28 RED
4 GREEN GROUND 4 GREEN GROUND 4 GREEN GROUND 4 GREEN GROUND
5| ORANGE 1,2 28 YELLOW 5| ORANGE 3, 4,5 96 YELLOW 5| ORANGE 7,8 9 02 YELLOW 5| ORANGE 10, 11, 12 28 YELLOW
6 BLUE 1, 2 @8 GREEN 6 BLUE 3,4, 5 6 GREEN 6 BLUE 7,8 9 ©2 GREEN [} BLUE 10, 11, 12 8 GREEN
7 WHITE BLACK SPARE 7 WHITE BLACK SPARE 7 WHITE BLACK SPARE 7 WHITE BLACK SPARE
8 RED BLACK SPARE 8 RED BLACK 6 #8 RED 8 RED BLACK SPARE 8 RED BLACK SPARE
9 GREEN BLACK GROUND 9 GREEN BLACK GROUND 9 GREEN BLACK GROUND 9 GREEN BLACK GROUND
10| ORANGE BLACK SPARE 10| ORANGE BLACK 6 28 YELLOW 10| ORANGE BLACK SPARE 10| ORANGE BLACK SPARE
1" BLUE BLACK SPARE 1" BLUE BLACK 6 8 GREEN " BLUE BLACK SPARE 1" BLUE BLACK SPARE
12| BLACK WHITE SPARE 12| BLACK WHITE SPARE 12| BLACK WHITE SPARE 12| BLACK WHITE SPARE

This document was originally
issued and sealed by
James M. Jussel
Registration Number
PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

SIGNAL PLANS
WB 1-94 RAMP & UNIVERSITY DR
SIGNAL HEADS & CONDUCTORS

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




38" MAST ARM

Vi
] PTZ CAMERA
Py 25' | 12"

1

! VIDEQ DETECTION
CAMERA

6
%EVP LIGHT

ol[E=E]

40’

|
I_JL POLE 1

Olc=E

12'

31" MAST ARM

12' | 18’

EVP DETECTOR
AND LIGHT

ﬂ/c ER
1

@F eRE |

olcsE]

12 12

! RIGHT I

38" MAST ARM
STA 1314+23, 5" RT

v 36" MAST ARM

N.E. RAMP

12 12

RIGHT ! I THRU

* SIGNAL STANDARDS SHALL BE PAINTED BLACK

L 23 ,

12'

VIDEO
DETECTION
CAMERA

s

6
éEVP LIGHT

Sllcxs]

|
I_JL POLE 4

Blfcce

12'

THRU 1 THRU !
SOUTHBOUND

31" MAST ARM
STA 1312+63, 55" LT

32" MAST ARM

1, 12° , 19°

EVP DETECTOR
AND LIGHT

ﬂ/c

VIDEO DETECTION
AMERA

[==z]

ollc=E]

!

SECTION SHEET

Sl NO. NO.

PROJECT NO.

ND IM-8-094(090)351 150 16

NHU-8-081(039)924

HEAD CONDUCTOR ASSIGNMENT

CONDUCTORS

No.14 Awg 3
Ped. Heads

No.14 Awg 5
Veh. Heads

No.14 Awg 7

5—Section
Veh. Heads

BASE TRACER INDICATION INDICATION

INDICATION

BLACK WALK GREEN GREEN BALL

WHITE NEUTRAL NEUTRAL NEUTRAL

RED DT.WALK RED RED

GREEN GROUND GROUND

ORANGE YELLOW YELLOW BALL

BLUE GREEN ARROW

N |o|d|WE|IN

WHITE BLACK YELLOW ARROW

MASTARMS AND STANDARDS:

ALL MASTARMS AND STANDARDS SHALL BE DESIGNED FOR A WINDLOAD
FACTOR THAT ACCOUNTS FOR THE REPLACING OF THE END MASTARM
VEHICLE HEAD WITH A 5-SECTION CLUSTER HEAD AND THE ADDITION OF
10 SQUARE FEET OF SIGN AREA TO THE MASTARM, WITH ALL OTHER
EXISTING HEADS AND SIGNS SHOWN ON THE "MASTARM DETAIL SHEET”.

EACH VEHICLE/PEDESTRIAN HEAD CABLE SHALL BE LABELED WITH THE
HEAD #. EACH CABLE SHALL HAVE A SEPARATE TERMINAL BLOCK INSIDE
THE T—-BASE FOR TERMINATIONS.

LUMINAIRES TO BE AS NOTED IN GENERAL NOTE 770-PQ06, EXCEPT WITH
LONG LIFE PHOTOCELL INSTEAD OF A SHORTING CAP.

TRAFFIC STANDARD EXTENSION: LUMINAIRE EXTENSION TO BE
MILLERBERND (OR APPROVED EQUAL), STAINLESS STEEL, FROST FINISH,
TENON TOP WITH 1’ SPOKE ARM BRACKET. LUMINAIRE MOUNTING HEIGHT
SHALL BE 40°, (VERIFY WITH MANUFACTURER OF TRAFFIC SIGNAL
STANDARDS TO DETERMINE EXTENSION HEIGHT NEEDED). SEE TRAFFIC
SIGNAL PLANS FOR DETAILS. LUMINAIRE EXTENSION AND FIXTURE SHALL
BE INCLUDED IN THE COST BID FOR COMBO STANDARD.

ALL TRAFFIC SIGNAL EQUIPMENT SHALL BE BLACK IN COLOR.

NOTES:
1. FOR LUMINAIRE INFORMATION, SEE NDDOT STANDARD D-772-3.

2. SEE NNDOT STANDARD D-772-4 FOR SIGNAL HEAD PLACEMENT.

3. SEE NNDOT STANDARD D-772-4 FOR EMERGENCY VEHICLE DETECTOR
AND CONFIRMATION LIGHT.

NOTE: ALL SIGNAL HEADS SHALL BE SIG
POLYCARBONATE. ALL BACK PLATES SHALL
BE LOUVERED .063" THICK ALUMINUM.

ALL L.E.D. SIGNAL HEADS
12" LENSES
VEHICLE HEADS 6,10,11,12

This document was originally
issued and sealed by
James M. Jussel
Registration Number

12'

' LEFT

36" MAST ARM
STA 1313426, 55" LT

12' 12' 12

1 LEFT
N.E. RAMP

THRU 1 THRU 1 THRU
NORTHBOUND

32" MAST ARM
STA 1313480, 53" RT

ALL ARROW L.E.D. SIGNAL HEADS PE- 7526,

on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

ALL L.E.D. SIGNAL HEADS
12" LENSES

VEHICLE HEADS
1,2,3,4,5,7,8,9

SIGNAL PLANS
WB 1-94 RAMP & UNIVERSITY DR
SIGNAL STANDARD & HEAD LOCATIONS

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




SECTION | SHEET
EXISTING PULL BOX » STATE PROJECT NO. NO. NO.
USE IN PLACE @
INSTALL PUSHBUTTON POST > EXISTING PULL BOX ND IM-8-094(090)351 150 17
STA. 1321+23, 63' LT < USE IN PLACE
T INSTALL PUSHBUTTON POST NHU-8-081 039 924
REMOVE EXISTING TYPE V .
SN - {19 SIGNAL STANDARD 5 STA. 1321486, 62' LT ( )
® INSTALL PUSHBUTTON POST ‘@»
0} INSTALL PUSHBUTTON POST Py STA. 1321+04, 54 LT
STA. 1321+09, 55'LT e —?En\ EXISTING PULL BOX 0 20 a0
NERRRRRRRRRERRENI 5 7A‘6T4‘f USE INPLACE — '
| == 16 =
< 1= = /
—=—1 - =
.@. D2-2C =’
/
N —SANC I P /
— . @ Y
D2-28
3 /
- - - - —
UNIVERSITY DR 2 D2-2A |j
= —l,
519 1320 — | 32 \1322
O3 0o
| 1 o D1-1A | al |
1 / P -~ ‘
J D5_2A\Q ] 8 >|
[ ~ | .
D6-1A — 06.28 9wl NOTES:
_ 2B, 1. CONTRACTOR SHALL SPLICE LOOP DETECTOR WIRE FOR
—_— I STOP BAR DETECTORS WITH NEW LOOP LEADIN WIRE.

REMOVE PULL BOX

NOTES:
INSTALL CONCRETE PUSHBUTTON POST FOUNDATION. INSTALL
PUSHBUTTON POST. INSTALL APS PUSH BUTTON.

INSTALL CONCRETE PUSHBUTTON POST FOUNDATION. INSTALL
PUSHBUTTON POST. INSTALL APS PUSH BUTTON.

INSTALL 1" CONDUITS FROM PUSHBUTTON POSTS TO EXISTING PULL
BOX3

INSTALL 1" CONDUITS FROM PUSHBUTTON POSTS TO EXISTING PULL
BOX 4

INSTALL CONCRETE PUSHBUTTON POST FOUNDATION. INSTALL
PUSHBUTTON POST. INSTALL APS PUSH BUTTON.

INSTALL CONCRETE PUSHBUTTON POST FOUNDATION. INSTALL
PUSHBUTTON POST. INSTALL APS PUSH BUTTON.

REPLACE EXISTING PEDESTRIAN SIGNAL COUNTDOWN HEADS P5 AND
P6. INSTALL APS PUSH BUTTON. REPLACE STREET LIGHT EXTENSION
(SEE NOTE 3). REPLACE PTZ CAMERA. REMOVE, REPAINT BLACK
COLOR, AND RESET SIGNAL STANDARD.

e INSTALL 1" CONDUIT FROM PUSHBUTTON POST TO EXISTING PULL
BOX 8

MOVE AND ADJUST EXISTING PULL BOX AND CONDUITS CONNECTED
OUT OF CONFLICT WITH PROPOSED WORK. PROVIDE CONDUIT
EXTENSIONS AS REQUIRED.

@ INSTALL CONCRETE PUSHBUTTON POST FOUNDATION. INSTALL
PUSHBUTTON POST. INSTALL APS PUSH BUTTON.

INSTALL 1" CONDUIT FROM PUSHBUTTON POST TO EXISTING PULL
BOX 11. INSTALL 3" CONDUIT FROM SIGNAL POLE TO EXISTING PULL
BOX 11.

REMOVE AND SALVAGE EXISTING TRAFFIC SIGNAL POLE TO
REINSTALL AT 13. REMOVE, REPAINT BLACK COLOR, AND RESET
SIGNAL STANDARD.

INSTALL CONCRETE TRAFFIC SIGNAL FOUNDATION. INSTALL

@ SALVAGED POLE FROM 12. REPLACE EXISTING PEDESTRIAN SIGNAL
COUNTDOWN HEADS P7 AND P8. INSTALL APS PUSH BUTTON.
REPLACE EXISTING VEHICLE SIGNAL HEADS. INSTALL SIGNAL HEAD
1A ON SIGNAL POLE. INSTALL STREET LIGHT EXTENSION (SEE NOTE
3). INSTALL EVP DETECTORS (EB/WB) AND CONFIRMATION LIGHT.

INSTALL PVC PULL BOX
STA. 1319+20, 48' RT

—————————————— 123A
2" CONDUIT

@ EXISTING PULL BOX
USE IN PLACE

INSTALL COMBINATION SIGNAL STANDARD
STA. 1321+16, 52' RT

INSTALL PUSHBUTTON POST

STA. 1321+26, 62' RT

EXISTING PULL BOX
USE IN PLACE

EXISTING PULL BOX. INSTALL 7 - 6' x 6' DETECTOR LOOPS
@ INSTALL PVC PULL BOX. INSTALL 3 - 6' x 6' DETECTOR LOOPS
REMOVE 2-PEDESTRIAN PUSH BUTTON POST AT THIS QUADRANT
@ REMOVE PEDESTRIAN PUSH BUTTON POST

REMOVE AND REPLACE EXISTING SIGNAL CONTROLLER,

ETHERNET SWITCH AND SFP MODULES. RECONNECT TO EXISTING
FIBER OPTIC CABLE. THE EXISTING PTZ POWER SUPPLY, BATTERY

USE IN PLACE

R
(RN

EXISTING PULL BOX Q
USE IN PLACE

INSTALL PUSHBUTTON POST

STA. 1321+82, 59' RT

18TH AVE S

@ BACKUP, AND CROSSWALK CONTROL RELAY SHALL BE
REUSED/REINSTALLED IN THE PROPOSED SIGNAL CONTROLLER.

CONTRACTOR SHALL TEST THESE ITEMS AFTER REINSTALLATION
TO VERIFY PROPER FUNCTIONALITY. THE CABINET AND ALL OTHER
COMPONENTS SHALL BE REPLACED.

REMOVE EXISTING TYPE V SIGNAL STANDARD

REMOVE EXISTING 5-SECTION SIGNAL HEAD AND INSTALL
4-SECTION FLASHING YELLOW ARROW SIGNAL HEAD ON THE MAST
ARM. INSTALL R10-X12 SIGN ON MAST ARM. INSTALL PEDESTRIAN
SIGNAL COUNTDOWN HEADS P1 AND P2. REPLACE EXISTING
VEHICLE SIGNAL HEADS. REPLACE EVP CONFIRMATION LIGHT.
REPLACE STREET LIGHT EXTENSION (SEE NOTE 3). REMOVE,
REPAINT BLACK COLOR, AND RESET SIGNAL STANDARD.

REMOVE EXISTING 5-SECTION SIGNAL HEAD AND INSTALL
4-SECTION FLASHING YELLOW ARROW SIGNAL HEAD ON THE MAST
ARM. INSTALL R10-X12 SIGN ON MAST ARM. REPLACE EXISTING
VEHICLE SIGNAL HEADS. REPLACE EVP DETECTORS (NB/SB) AND
CONFIRMATION LIGHT.

REPLACE EXISTING PEDESTRIAN SIGNAL COUNTDOWN HEADS P3
AND P4. REPLACE EXISTING VEHICLE SIGNAL HEADS. INSTALL
SIGNAL HEAD 7A ON SIGNAL POLE. REPLACE EXISTING STREET
LIGHT EXTENSION (SEE NOTE 3). INSTALL EVP CONFIRMATION
LIGHT. REMOVE, REPAINT BLACK COLOR, AND RESET SIGNAL
STANDARD.

@ EXISTING PULL BOX. INSTALL 3 -6' X 6' DETECTOR LOOPS.

EXISTING PULL BOX

INSTALL CONCRETE PUSHBUTTON POST FOUNDATION. INSTALL
PUSHBUTTON POST. INSTALL APS PUSH BUTTON.

5SS

EXISTING FEED POINT

\EXISTING PULL BOX

(19

CONTRACTOR SHALL SPLICE LOOP DETECTOR WIRE FOR
LEFT TURN LANE PRESENCE DETECTORS WITH NEW LOOP
LEADIN WIRES. CONTRACTOR SHALL SPLICE LOOP
DETECTOR WIRE FOR FAR BACK DETECTORS WITH NEW
LOOP LEADIN WIRE. LOOP LEADIN WIRE WILL RUN FROM THE

NEW PULL BOX TO THE TRAFFIC SIGNAL CONTROLLER.

N

BEEN PLOTTED FROM AVAILABLE INFORMATION.

THEREFORE, THEIR LOCATIONS MUST BE CONSIDERED

. EXISTING UNDERGROUND AND OVERHEAD UTILITIES HAVE

APPROXIMATE ONLY. IT IS THE RESPONSIBILITY OF THE

INDIVIDUAL CONTRACTOR TO EXACTLY LOCATE EACH

UTILITY BEFORE ACTUAL CONSTRUCTION. CONTRACTOR
SHALL COORDINATE WITH PROJECT ENGINEER FOR NEWLY

CONSTRUCTED UTILITIES LOCATIONS.

w

. NEW AND REPLACEMENT STREET LIGHT EXTENSIONS SHALL

BE 40' M.H., TENON TOP, STAINLESS STEEL, FROST FINISH

WITH 1' SPOKE ARM BRACKET. SEE SIGNAL STANDARD

DETAIL SHEET FOR MORE INFO.

TRAFFIC SIGNAL REMOVAL QUANTITIES

PVC PULL BOX 1] EA
PEDESTRIAN PUSHBUTTON POST | 4 | EA
PEDESTRIAN SIGNAL POST 1] EA
STREET LIGHT EXTENSION 3 | EA
SIGNAL CONTROLLER 1| EA

* REMOVAL QUANTITIES FOR INFORMATION ONLY

This document was originally
issued and sealed by
James M. Jussel
Registration Number

PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

SIGNAL PLANS

18TH AVE S & UNIVERSITY DR
TRAFFIC SIGNAL LAYOUT

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S
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NHU-8-081(039)924

TRAFFIC SIGNAL QUANTITIES

WILSAS TVYNOIS 3144 VdL IAOWIY

INILSAS TYNDIS J144VHL

1

1

HOLIMS 1INY3HL13

¥3IMOd YHINVYI Z1d - € DMV 9T 'ON

319V 9 1vD

60 | 60

VHINVI Z1d

1160|601

W3LSAS 40133134 F12IHIA AONIDHINT

1

1

WYV LSYIN ANV QHVANVISTVYNOIS LNIVd

4

NOILVANNO4 NV LSOd NOLLNE HSNd NVI41S3d3d

6

NOISN3LX3 Q4VANVLS LHOIT ANV TYNDISHIN .07 NOILYNIGINOD

‘AL 1SOd - dV3H T¥NSIS NMOALNNOD NVIYL1S3d3d

814

NDIS ¢TX-0TYH

NSIS HLIM NOLLNGHSNd NVIY1S3d3d SdV

NSIS LNO XNV1d d31

"ALN YN - SN3T ., 2T/M QV3H NOILD3S SAVM-T

“QLW 1S0d - SN31 ., ZT/M QV3IH NOILD3S ¥ AVM-T

"ALN YN - SN3T ., 2T/M QV3H NOILD3S ¥ AVM-T

“QLW 1S0d - SN31 ., ZT/M QV3IH NOILD3S € AVM-T

4

"ALN YN - SN3T ., 2T/M QV3H NOILD3S € AVM-T

3193 NOILD313d F10IHIA ADNIDHINT

1OIS MVS

LF | LF |EA|EA[EA|EA|EA|EA|EA|EA|EA|EA|EA|EA|EA|EA|LF | LF [EA|EA|EA

FHIM 4001

LF

FHIM NI-AV3T1 4001

LF

F18V3 YOLOINANOD 0C OSMV T "ON

LF

319¥3 4OLONANOD L DMV T 'ON

LF

319¥3 4OLONANOD S DMV T 'ON

319¥3 4OLONANOD € DMV T 'ON

LF | LF

319V¥3 4OLONANOD ¢ DMV T 'ON

LF

1INANOD AI9d 'VId €

1INANOD AI9i "VId ¢

1INANOD AI9id 'vId uT

68 [175| 15 |1130(144)445|247| 539 |2010{1439| 611|264

Y¥ITIOYLNOD TYNDIS D144Vl

1 ]68]|175] 15 [1130|144|445|247] 539 [2010|1439(611{264| 5

X04971Nd OAd

1

1

X049 T1Nd OAd 1SNrAv ANV IAON

STVNDIS J144VHL - NOILVANNOL 3134INOD

EA[{EA|EA|EA|LF| LF | LF

POLE 7/21
POLE 13

POLE 20

POLE 22

PEDESTRIAN PUSH BUTTON POSTS

CONTROLLER

VARIOUS LOCATIONS

TOTAL

* TRAFFIC SIGNAL QUANTITIES FOR INFORMATION ONLY

This document was originally

issued and sealed by

James M. Jussel
Registration Number

PE- 7526,
on 08/11/2017 and the original

document is stored at the
North Dakota Department

of Transportation

SIGNAL PLANS
18TH AVE S & UNIVERSITY DR

SUMMARY OF QUANTITIES

BUSINESS US 81 (UNIVERSITY DRIVE)

21STAVE STO 18TH AVE S




[175' - 2" CONDUIT |
3 LOOP LEAD-IN (15 TO 18 - 310" x 3)|

15

STATE PROJECT NO. SECTON | SHEET
ND IM-8-094(090)351 150 19

[EX CONDUIT

[#14 AWG 20 (22 TO 18 - 160') CABLE 2 |

EX CONDUIT

#14 AWG 2 (1) N

#14 AWG 2 (2)

#14 AWG 20 (20) N N

[18'-1"conDUIT 1 LM N ___ _ _ _____ ___l\l______________
[#14 AWG 2 (1 TO 18 - 230') PB|
[3"- 1" CONDUIT | [12"- 1" CONDUIT
[#14 AWG 2 (2 TO 18 - 220') PB] [#14 AWG 2 (5TO 18 - 165') PB]
/ [EX CONDUIT
/ [#14 AWG 20 (20 TO 18 - 240') CABLE 1 |
/
(7))
w
>
<
T
-
[ce)
-
UNIVERSITY DR

[2" conpuIT
[(SEE STREET LIGHTING PLANS)]|

EX CONDUIT
5 LOOP LEAD-IN (14 TO 18 - 132' x 5)
3 LOOP LEAD-IN (15)

15'- 3" CONDUIT

#14 AWG 20 (13 TO 18 - 109') CABLE 4
#14 AWG 2 (13 TO 18 - 109') PB
OPTICOM (13 TO 18 - 160') EVP

EX CONDUIT
#14 AWG 20 (13)

#14 AWG 2 (13)

5 LOOP LEAD-IN (14)
3 LOOP LEAD-IN (15)
#14 AWG 2 (25)
OPTICOM (13)

[10"- 1" CONDUIT
[#14 AWG 2 (25 TO 18 - 100') PB|

[10"- 1" CONDUIT |
[#14 AWG 2 (10 TO 18 - 39') PB |

/10X
o/

——|#14AWG 2(5)

[20"- 1" CONDUIT
[#14 AWG 2 (6 TO 18 - 173) PB|

EX CONDUIT
#14 AWG 2 (1)
#14 AWG 2 (2)

#14 AWG 2 (6)
#14 AWG 20 (20)
#14 AWG 20 (22)

EX CONDUIT

#14 AWG 20 (7 TO 18 - 30') CABLE 3
#14 AWG 2 (7 TO 18 - 30) PB
OPTICOM (7 TO 18 - 104') EVP

CAT 6 (7 TO 18- 60')

#16 AWG 3 (7 TO 18 - 60')

#14 AWG 2 (10)
#14 AWG 20 (13)

#14 AWG 2 (13)

5 LOOP LEAD-IN (14)
3 LOOP LEAD-IN (15)
#14 AWG 20 (20)

#14 AWG 20 (22)

#14 AWG 20 (7)
OPTICOM (13)
OPTICOM (7)

CAT6 (7)

#16 AWG 3 (7)

NHU-8-081(039)924

‘@»

LEGEND

PLAN NOTE (] FEED POINT

E NUMBER O  PEDESTAL SIGNAL STANDARD
oo TRAFFIC SIGNAL STANDARD
W ‘l FEJ CONTROLLER CABINET
e PED. PUSH BUTTON POST
w @®  PULLBOX
B QUAZITE PULL BOX
SYMBOL {} STREET LIGHT
NOTE:

1. SEE SIGNAL HEADS AND CONDUCTORS SHEET FOR
WIRING INFORMATION.

I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
1 [EX CONDUIT
; [3LOOP LEAD-IN (23 TO 18 - 140' X 3)]
I
|
I
|
I
|
I
|
I
|
I
|
I
|

EX CONDUIT

3 LOOP LEAD-IN (23

This document was originally
issued and sealed by
James M. Jussel
Registration Number
PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

SIGNAL PLANS
18TH AVE S & UNIVERSITY DR
WIRING

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




PROJECT NO.

SECTION

NO.
IM-8-094(090)351 150
18TH AVE S & UNIVERSITY DR NHU-8-081(039)924
M % PEDS(A)
o
i) 2 PEDS(A) Q
N S g —
Phase 1 Phase 2 Phase 3 Phase 4 Phase S5 Phase 6 Phase 7 Phase 8 OLA
HEAD |R Clear fo & Clear fo @ Clear to @ I‘\’/ Clear to @ Clear to @ Clear fo @ Clear fo @ Clear fo @ Clear fo @ OL|R Clear to @ OL|
NUMBERC/ 3[4][5]6 4|5(6|7|8 s|6(7|8[1]2|w|5[6[7|8]1]2 7]8]1]2]3 8[1]2]3]4 1]2[3]4]5 2[3]4]5]6 5678c44123 8[a
Piva F PAVAPAYA
1,1A ¥ K| K|e¥ (_Y_**fv ¥ aalk 3
2 Y |k[%k| |Y
3 K|k 3k 3
4 k| %k
5 Gl [kK|er Mkl fal A
6 Y |%k|%k|Y|Y
PAVAPLVAPLVA F N
7,7A (e 3K | K pa Y-k (kK| [¢¥ kK
8 Y [k[kK|Y|Y
9 X[k|Y x|k
10 X|Xk|Y
1 X Y|Y|Y|Y|Y
12 XY\ Y|Y|Y|Y
”,."
CHART "A Blank Squares Denote a Red Indication.
On Phase | Non—Conflicting Phase Allowed fto Time Concurrently
( * ) When one phase is on alone, any nonconflicting phase may start
! 5,6.0LA,0LC timing concurrently without a clearance interval. (See Chart "A")
2 5,6,0LC,0LA
3 78 (A) Only upon pedestrian actuation.
4 7,8
5 1,2,0LA,0LC
6 1,2,0LA,0LC
7 THE CITY WILL PROGRAM THE SIGNAL TIMING INTO THE
8 34 CONTROLLER PRIOR TO START UP.
oA 1.2.5.6.0C TRAFFIC CONTROL SYSTEM
oc | 1,2,56,0LA Confroller Phasing

This document was originally
issued and sealed by
James M. Jussel
Registration Number

PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

SIGNAL PLANS

18TH AVE S & UNIVERSITY DR
CONTROLLER PHASING

BUSINESS US 81 (UNIVERSITY DRIVE)

21STAVE STO 18TH AVE S




SECTION SHEET

STATE PROJECT NO. NO. NO.

ND IM-8-094(090)351 150 | 21
NHU-8-081(039)924

18TH AVE S & UNIVERSITY DR P
PHASE-LOQP /D'REC"ON \ 100P TYPE / BIACK LEGEND. & LN
/I\ D)oo | CHLL 1-1A[ NBLTJ2-1A] SB [\W-1a] EB]]4-3A| EBRT]5-1A] SBLT|6-1A] NB |8-1A] EB PE1| NB | PE3| WB
N a1 ‘ w1 | PR I voz| p ['vos| pRT| voa| PR | vos| pr | wos| p [ vor[ pg [ voe #1446 08
= CH2 1-1a| NBLT |2-1B] SB [4-1B| EB |4-3a| BBRT|5-1a| SBLT|6-1B] NB [8-1B] £B PE2| SB | PE4| EB
| >-< ’ sot | PR Ispz| P | sos| PR | soa| PRJsos| PR| so6| P | sov| PR | sos 92895 4
| | | | H REF |POWER SUPPLY DT1L DT2 DT3 DT4 DTS DT6 DT?7 DT8 0D1 0D2
)
‘r_{é oL 2-1C[ B [4-1a] B 6-1C] NB [6-1a] B
U|m|<[ | | m ‘ VD9 vDi0| P vDiL| PR | VD12 VD13 vDi4| P VD15 PR | VD16
N'N'N > 4-1b] EB §-1b| EB
1O o CH.2 D17 VD18 19| PR | vp20 VD21 VD22 vp23| PR | Vb4
8 g S B Z REF |POWER SUPPLY DT9 DT10 DT11 DT12 DT13 DT14 DT15 DT16
98PPB,|o|ojo|o| | | = TYPICAL 8 PHASE DETECTOR LABEL
=] ?8PPB SME_PHASE MULTIPLE [EAD-INS PHASE-LOOP LOOP TYPE CONTROLLER INPUT LOCATION
PA—— 5 o AN D B LART (N)-1 = (24,8.8)-PASSAGE  (N)-1 = (1,3,5.7)-LEFT TURN P = PASSAGE LT = LEFT TURN VD(#) = VEHICLE DETECTOR (1-8)
@ PPR A" ON THE CENTER LINE (N)-1 =_(2.4,6.s)-PnESENCE (N)-3 = (2.4,6,8)-RIGHT TURN PR = PRESENCE RT = RIGHT TURN SD(#) = SPECIAL DETECTOR (1-8)
?2PPBe ? .¢6 TO CURB. (N)-2 = (2,4,6,8)-CALLING (N)-5 = (1,2,3.4,5,8,7.8)- COUNT LOOP ~ C = CALLING T = COUNT LOOP PD(#) = PEDESTRIAN DETECTOR (1-8)
SN —@foo
> OO0O||D (D—s r@ 00 O€ DETECTOR LOOP SCHEDULE
oo d; EMERGENCY VEHICLE DETECTION NODEER st | Size (reen) TYPE OF | NUMBER OF CON(EUFC)TOR SA(VX FS)LOT
° PRE—-EMPTION PHASING LOOPS il il
18TH AVE S o26PPB D1-1A
° DI—1a%™ D1-1a 4 1 6 x 6 PRESENCE 3 520 268
e — ()} — — — — _
92PPB ° < @ - 2 ° m T% Q’Zl \g Bg—lg 3 26 6 x 6 PASSAGE 3 337 109
— D6-1C
o4PPB| | | alola| ¢4PPB -
O << MO [ng—éé 3 06 6 x 6 CALLING 3 291 117
Ol N NORTH BOUND SOUTH BOUND D6—2C
| ,
i: 0, 0,0 PREEVPT 1 PREEMPT 2 [ngfgé 3 22 6 x 6 CALLING 3 291 117
| | I Dl D| () TOP TUBE/BLUE WIRE BOTTOM TUBE/YELLOW WIRE b2-2C
g TOTAL 1439 611
()]
|| ||
'N WEST BOUND EAST BOUND
O g g PREEMPT 3 PREEMPT 4
| | <(| m| @) TOP TUBE/BLUE WIRE | BOTTOM TUBE/YELLOW WIRE . .
— - — This document was originally
I i
© O © issued and sealed by
000 James M. Jussel
| | | | Registration Number

PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

SIGNAL PLANS
18TH AVE S & UNIVERSITY DR
MISC & PHASING

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




YELLOW ARROW
FLASHING YELLOW ARROW
GREEN ARROW

ALL L.E.D. SIGNAL
12" LENSES

HEADS

VEHICLE HEADS 1,7
ALL ARROW L.E.D. SIGNAL HEADS

NOTE: ALL SIGNAL HEADS SHALL BE SIG POLYCARBONATE.
ALL BACK PLATES SHALL BE LOUVERED .063" THICK

ALUMINUM.

TRAFFIC STANDARD EXTENSION: LUMINAIRE EXTENSION TO BE MILLERBERND,
STAINLESS STEEL, 40 MOUNTING HEIGHT, TENON TOP WITH 1’ SPOKE ARM
BRACKET, FROST FINISH, CAT NO. 52065156—-400—-SR19 OR APPROVED
EQUAL. THE ORIENTATION OF LUMINAIRE SHOULD BE AS SHOWN ON STREET
LIGHT PLANS (SECTION 140).

STATE PROJECT NO. SESE_ON S’:‘%E_T
REPLACE EXISTING STREET
LIGHT EXTENSION ND IM-8-094(090)351 150 22
REPLACE EXISTING
REPLACE EXISTING PTZ CAMERA —={_H STREET LIGHT NHU-8-081(039)924
EXTENSION
EXISTING STANDARD AND MAST ARM EXISTING STANDARD AND MAST ARM
R10-X12 P R10-X12 M
‘ ‘ "NO RIGHT TURN" LED
g BLANK OUT SIGN
e
(_18th Ave S ) © H e (_18th Ave S )
| ol N
@ @ | @ @ @ |
EMERGENCY VEHICLE DETECTOR L EMERGENCY VEHICLE CONFIRMATION LIGHT HEAD CONDUCTOR ASSIGNMENT
AND CONFIRMATION LIGHT I No.14 Awg 3 No.14 Awg 5 No.14 Awg 7 No.14 Awg 7
CONDUCTORS Ped. Heads Veh. Heads 5-Section 4—Section
p5 Y Veh. Heads Veh. Heads
BASE TRACER INDICATION INDICATION INDICATION INDICATION
1 BLACK WALK GREEN GREEN BALL SPARE
I I
2 WHITE NEUTRAL NEUTRAL NEUTRAL NEUTRAL
3 RED DT.WALK RED RED RED ARROW
' : 4 | GREEN GROUND GROUND GROUND
#1 & 96 NORTH-BOUND APPROACH 47 & #21 i# 82 & 95 SOUTH-BOUND APPROACH #20 ||| 5 | ORANGE VELLOW VELLOW BALL | FLASH YELLOW ARROW
CABLE 3 ; | CABLE 1 ; -
6 BLUE GREEN ARROW GREEN ARROW
7 WHITE BLACK YELLOW ARROW YELLOW ARROW
68' — #14 /7 | VEHICLE HEAD #7 13 — #14 /3| PED HEAD P5 68’ — #14 /7 | VEHICLE HEAD #1 13" — #14 /3| PED HEAD P1
60" — #14 /5 | VEHICLE HEAD #8 13 — #14 /3| PED HEAD P6 60° — #14 /5| VEHICLE HEAD #2 13" — #14 /3| PED HEAD P2
48' — #14 /5| VEHICLE HEAD #9 13 — #14 /2 | PED HEAD PB P5 48’ — #14 /5| VEHICLE HEAD #3
23" — #14 /5 |VEHICLE HEAD #10 23 — #14 /5| VEHICLE HEAD #4
23 — #14 /3| BLANK OUT SIGN
CABLE 3 #7 CABLE 3 #7 CABLE 1  #20 CABLE 1 #20
CONDUCTORS (14-20) NB STD CONDUCTORS (14-20) NB STD CONDUCTORS (14-20) SB STD CONDUCTORS (14-20) SB STD
BASE TRACER INDICATION HEAD BASE TRACER INDICATION HEAD BASE TRACER INDICATION HEAD BASE TRACER INDICATION HEAD
1 BLACK 96 WALK P6 11 BLUE BLACK 1 BLACK #2 WALK P2 11 BLUE BLACK
2 WHITE NEUTRAL 12 BLACK WHITE #8 DT.WALK P5 2 WHITE NEUTRAL 12 | BLACK WHITE #4 DT.WALK P1
3 RED 96 RED 8,9,10 | 13 RED WHITE 3 RED 82 RED 23,4 | 13 RED WHITE
4 GREEN GROUND 14 | GREEN WHITE | CONFIRMATION LIGHT 4 GREEN GROUND 14 | GREEN WHITE [ CONFIRMATION LIGHT
5 | ORANGE %6 YELLOW 8,9,10 | 15 BLUE WHITE 5 | ORANGE #2 YELLOW 23,4 | 15 BLUE WHITE
6 BLUE #6 GREEN 8,9,10 | 16 | BLACK RED 6 BLUE #2 GREEN 23,4 | 16 | BLACK RED This document was originally
7 WHITE BLACK 96 DT.WALK P6 17 WHITE RED OLA FL. YELLOW 7 7 WHITE BLACK #2 DT.WALK P2 17 WHITE RED OLG FL. YELLOW 1 issued and sealed by
8 RED BLACK 18 | ORANGE RED QA YELLOW 7 8 RED BLACK | ®1 BLANK OUT SIGN 18 | ORANGE RED QLC YELLOW 1 James M. Jussel
@1 GREEN @ REEN Registration Number
9 GREEN BLACK #8 WALK P5 19 BLUE RED 21 GREE 7 9 GREEN BLACK 84 WALK P1 19 BLUE RED 25 GREE 1 9 i
10 | ORANGE BLACK 20 RED GREEN (OLA RED 7 10 | ORANGE BLACK 20 RED GREEN QOLC RED 1 i ’ .
on 08/11/2017 and the original
EACH VEHICLE/PEDESTRIAN HEAD CABLE SHALL BE LABELED WITH THE document is stored at the
HEA .
%lz tEEN[%Es;IGNAL HEADS EAD # North Dakota Department
VEHICLE HEADS 2.3.4.8.9.10 AL NEW PEDESTRIAN HEADS EACH CABLE FROM CONTROLLER CABINET SHALL HAVE A SEPARATE of Transportation
»28. x iMed Lverlay TERMINAL BLOCK INSIDE THE T—-BASE FOR TERMINATIONS.
%11 L.E.D. PEDESTRIAN HEAD
1 WITH PEDESTRIAN COUNT ALL TRAFFIC SIGNAL EQUIPMENT SHALL BE BLACK IN COLOR
DOWN TIMER AND "TUNNEL” ’ SIGNAL PLANS
RED ARROW STYLE VISOR LUMINAIRES TO BE AS NOTED IN GENERAL NOTE 770—PO6. 18TH AVE S & UNIVERSITY DR

SIGNAL STANDARD & HEAD LOCATIONS

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




ALUMINUM.

STATE PROJECT NO. SECTON | SHEET
(—— ] [ — ] - -
REPLACE EXISTING STREET -8-
LIGHT EXTENSION ND IM-8-094(090)351 150 23
INSTALL STREET
/" LGHT ExTENSION NHU-8-081(039)924
EXISTING STANDARD AND MAST ARM ) RELOCATED STANDARD AND MAST ARM
 CMERGENCY VEHICLE CONFIRATION LGHT EMERGENGY. VEHICLE DETECTOR HEAD CONDUCTOR ASSIGNMENT
f1 AND CONFIRMATION LIGHT 1 No.14 Awg 3 No.14 Awg 5 No.14 Awg 7 No.14 Awg 7
‘ CONDUCTORS Ped. Heads Veh. Heads S—Section 4~—Section
é Veh. Heads Veh. Heads
® University Dr S University Dr S) |
¥ y BASE TRACER INDICATION INDICATION INDICATION INDICATION
‘ 1 BLACK WALK GREEN GREEN BALL SPARE
|
z 9 2 WHITE NEUTRAL NEUTRAL NEUTRAL NEUTRAL
< Jz 3 RED DT.WALK RED RED RED ARROW
Y -'3 4 | GREEN GROUND GROUND GROUND
p3Y Pﬁﬂ) 5 | ORANGE YELLOW YELLOW BALL | FLASH YELLOW ARROW
6 BLUE GREEN ARROW GREEN ARROW
7 WHITE BLACK YELLOW ARROW YELLOW ARROW
I I
| |
93& 98 WEST-BOUND APPROACH #zzi 94 EAST-BOUND APPROACH #3
CABLE 2 ; | CABLE 4 ; AL
48’ — #14 /7 | VEHICLE HEAD #5 13" — #14 /3| PED HEAD P3 48’ — #14 /5 |VEHICLE HEAD #11| | 13" — #14 /3| PED HEAD P7
23" — #14 /5| VEHICLE HEAD #6 13" — #14 /3| PED HEAD P4 23 — #14 /5 |VEHICLE HEAD #12| |13 — #14 /3| PED HEAD P8
23" — #14 /7 |VEHICLE HEAD #7A 23 — #14 /7 |VEHICLE HEAD #1A| | 13" — #14 /2 | PED HEAD PB P8
CABLE 2 #22 CABLE 2 #22 CABLE 4  #13 CABLE 4  #13
CONDUCTORS (14-20) WB STD CONDUCTORS (14-20) WwB STD CONDUCTORS (14-20) EB STD CONDUCTORS (14-20) EB STD
BASE TRACER INDICATION HEAD BASE TRACER INDICATION HEAD BASE TRACER INDICATION HEAD BASE TRACER INDICATION HEAD
1 BLACK $2 WALK P3 11 BLUE BLACK 98 GREEN 5.6 1 BLACK 96 WALK P7 11 BLUE BLACK 94 GREEN 11,12
2 WHITE NEUTRAL 12 BLACK WHITE 98 DT.WALK P4 2 WHITE NEUTRAL 12 BLACK WHITE 94 DT.WALK P8
3 RED 13 RED WHITE 3 RED 13 RED WHITE
4 GREEN GROUND 14 | GREEN WHITE | CONFIRMATION LIGHT 4 GREEN GROUND 14 | GREEN WHITE | CONFIRMATION LIGHT
5 | ORANGE 15 BLUE WHITE 5 | ORANGE 15 BLUE WHITE
6 BLUE 16 | BLACK RED 6 BLUE 16 | BLACK RED
7 WHITE BLACK 02 DT.WALK P3 17 WHITE RED OLA FL. YELLOW 7A 7 WHITE BLACK 26 DT.WALK P7 17 WHITE RED OLG FL. YELLOW 1A ) o
8 RED BLACK 88 RED 5,6 18 | ORANGE RED QLA YELLOW 7A 8 RED BLACK 4 RED 11,12 | 18 | ORANGE RED OLC YELLOW 1A This document was originally
. T CREEN : T} CREEN issued and sealed by
9 GREEN BLACK #8 WALK P4 19 BLUE RED ; 7A 9 GREEN BLACK 94 WALK P8 19 BLUE RED ; 1A James M. Jussel
10 | ORANGE BLACK 28 YELLOW 56 | 20 RED GREEN QOLA RED 7A 10 | ORANGE BLACK ®4 YELLOW 11,12 | 20 RED GREEN QOLC RED 1A Registration Number
PE- 7526,
on 08/11/2017 and the original
EACH VEHICLE/PEDESTRIAN HEAD CABLE SHALL BE LABELED WITH THE .
HEAD document is stored at the
ALL L.E.D. SIGNAL HEADS #.
A5 Tinges CNAL HEADS 12" LENSES EACH CABLE FROM CONTROLLER CABINET SHALL HAVE A SEPARATE North Dakota Department
127 LENSES VEHICLE HEAD 5 i
VEHICLE HEADS 6.11.12 ALL ARROW LED. SIGNAL HEADS TERMINAL BLOCK INSIDE THE T—BASE FOR TERMINATIONS. of Transportation
ALL TRAFFIC SIGNAL EQUIPMENT SHALL BE BLACK IN COLOR.
ALL NEW PEDESTRIAN HEADS SIGNAL PLANS
16" x 18" Filled Overlay LUMINAIRES TO BE AS NOTED IN GENERAL NOTE 770-POS. 18TH AVE NIVERSITY DR
RED ARROW % 11 L.E.D. PEDESTRIAN HEAD 8 S&U S
ALL L.E.D. SIGNAL HEADS WITH PEDESTRIAN COUNT TRAFFIC STANDARD EXTENSION: LUMINAIRE EXTENSION TO BE MILLERBERND, SIGNAL STANDARD & HEAD LOCATIONS
YELLOW ARROW 12" LENSES DOWN TIMER AND “TUNNEL” STYLE VISOR STAINLESS STEEL, 40’ MOUNTING HEIGHT, TENON TOP WITH 1° SPOKE ARM
FLASHING YELLOW ARROW VEHICLE HEADS 1A,7A BRACKET, FROST FINISH, CAT NO. 52065156-400-SR19 OR APPROVED
ALL ARROW L.E.D. SIGNAL HEADS NOTE: ALL SIGNAL HEADS SHALL BE SIG POLYCARBONATE. EQUAL. THE ORIENTATION OF LUMINAIRE SHOULD BE AS SHOWN ON
GREEN ARROW ALL BACK PLATES SHALL BE LOUVERED .063" THICK STREET LIGHT PLANS (SECTION 140). BUSINESS US 81 (UNIVERSITY DRIVE)

21STAVE STO 18TH AVE S




STATE

SECTION SHEET

PROJECT NO. NO. NO.

ND

150 24

IM-8-094(090)351

TRAFFIC SIGNAL
STANDARD FOUNDATIONS

TRAFFIC SIGNAL STANDARD FOUNDATION SELECTION TABLE

SIGNAL STANDARD | 24" DIAMETER | 30" DIAMETER | 36" DIAMETER | 42" DIAMETER
DESCRIPTION FOOTING DEPTH | FOOTING DEPTH | FOOTING DEPTH | FOOTING DEPTH
TYPE |1, II, V, VI, VIl STANDARD
10—14" HEIGHT 4 & 3 -
15'=17" HEIGHT 3 6 5 -
TYPE IV SIGNAL STANDARD
0'—25" MAST ARM - 1" " 1"
26'—-30" MAST ARM - 12’ 12" 12’
31'-35" MAST ARM - 12’ 12’ 12’
36'-39" MAST ARM - 13 13 13
40'-45" MAST ARM - 15° 15° 15’
46'—50" MAST ARM - 16’ 15° 15’
51'-55" MAST ARM - 16’ 16’ 16’
56'—60" MAST ARM - 17 17 17
61'—65" MAST ARM - 18’ 18’ 18’
COMBO SIGNAL STANDARD 30" MT HEIGHT
0'—25" MAST ARM - " 1" 1"
26’-30" MAST ARM - 12’ 12’ 12’
31'—-35" MAST ARM - 13 13 13
36'-39" MAST ARM - 14’ 14" 14’
40’45’ MAST ARM - 16’ 15° 15’
46'—-50" MAST ARM - 16’ 16’ 16’
51'—55" MAST ARM - 17 16’ 16’
56'—60" MAST ARM - 18’ 17 17
61'—65" MAST ARM - 19’ 18’ 18’
COMBO SIGNAL STANDARD 40’ MT HEIGHT
0'-25" MAST ARM - 12’ 12" 12’
26'-30" MAST ARM - 13 13 13
31'-35" MAST ARM - 13 13 13
36'-39" MAST ARM - 14’ 14 14’
40’45’ MAST ARM - 16’ 15" 15’
46’~50" MAST ARM - 16’ 16’ 16’
51’—55" MAST ARM - 17 16’ 16’
56'—60" MAST ARM - 18’ 17 17
61'—65" MAST ARM - 19’ 18’ 18’
COMBO SIGNAL STANDARD 50" MT HEIGHT
0'—25" MAST ARM - 12’ 12’ 12’
26'—-30" MAST ARM - 13 13 13
31'-35" MAST ARM - 13 13 13
36'-39" MAST ARM - 14’ 14’ 14’
40’45’ MAST ARM - 16’ 16’ 16’
46’—~50" MAST ARM - 16’ 16’ 16’
51’—=55" MAST ARM - 17 17 17
56'-60" MAST ARM - 18’ 18’ 17
61'—65" MAST ARM - 19’ 19’ 18’

FOUNDATION NOTES:

1. SEE PLANS FOR CORRECT LOCATION OF FOUNDATION. THE
GRADE AND EXACT LOCATION SHALL BE ESTABLISHED BY THE
ENGINEER IN THE FIELD.

2. THE FOUDATION SHALL PROVIDE A MINIMUM OF 3" OF
CONCRETE COVER FROM THE ANCHOR BOLTS TO THE REBAR CAGE
AND A MINIMUM OF 3" OF CONCRETE COVER OVER THE REBAR
CAGE TO THE OUTSIDE OF THE FOUNDATION. THE DIAMETER OF
THE FOUNDATION SHALL BE INCREASED TO ACCOMODATE A LARGER
BOL CIRCLE.

3. AN ANCHOR BOLT CAGE SHALL BE SHOP FABRICATED FROM #6
BAR CIRCLE OR %" SQUARE STOCK OR APPROVED EQUAL WELDED
TO THE INSIDE OF THE ANCHGOR BOLT TO HOLD ALIGNMENT.

4. GROUND ROD SHALL BE PLACED PRIOR TO CONCRETE
PLACEMENT. THE ROD SHALL PROJECT 4" ABOVE THE FINISHED
FOUNDATION AND SHALL EXTEND 12" BELOW THE FOUNDATION
BOTTOM.

5. CONDUIT BENDS SHALL BE 90°. CONDUIT SHALL BE LOCATED
24" MINIMUM BELOW GROUND LEVEL. A SPARE 2" CONDUIT SHALL
BE INSTALL IN EACH FOUNDATION WITH BOTH ENDS PLUGED AS
PER SPARE CONDUIT SPECIFICATION.

CONCRETE FOUNDATION:

1. CONCRETE USED IN THE WORK SHALL BE CLASS AE
PORTLAND CEMENT CONCRETE MIXED AND
PROPORTIONED AS SPECIFIED IN SECTION 802 IN ND
STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE
CONSTRUCTION.

TE:
THE TOP OF THE FOUNDATION SHALL BE CIRCULAR. IF
APPROVED BY THE ENGINEER A SQUARE CASING MAY
BE USED. PRIOR TO FINAL GRADING OR SIDEWALK
PLACEMENT THE CASING TUBES SHALL BE REMOVED TO
A POINT 6" BELOW GRADE.

ANCHOR BOLTS-AS PER
MANUFACTURERS
RECOMMENDATIONS

ANCHOR BOLTS-AS PER
MANUFACTURERS
RECOMMENDATIONS

TOP OF CURB OR
GRADE AT C/L OF

PROJECTION HEIGHT OF PLAN

. 3" MIN. CLEARANCE
& /FROM ANCHOR BOLTS

REINFORCING BARS
(SEE TABLE)

#3 SPIRAL BAR

1" CHAMFER

GROUND ROD—COPPER WELD
1/2"x 1" BELOW FOUNDATION

OTTOM(MIN.) WITH BOLT
TYPE CLAMP AT TOP
~
mm

- Footing Depth "D" (See Table]

FOUNDATION S 1" CHAMFER
{ 48
1
4 )|.—————FOUNDATION
. 2" CONDUIT
B O é BOLT CAGE
- (SEE NOTE 5)
3" MIN—=
CLEARANCE /#3 RINGS
12" 0.C.

REINFORCING BARS
(SEE TABLE)

NOTE: %

REINFORCEMENT CAGE SHALL
USE 12 REBAR SPACERS
INSTALLED ON ALL 4 SIDES OF
CAGE AT THE TOP, MIDPOINT
AND BOTTOM OF CAGE. SPACER
SHALL BE 6" IN DIAMETER.

1" Minimum

30" DIA. FOUNDATION
36" DIA. FOUNDATION
42" DIA. FOUNDATION

NOTES:

NO REINFORCEMENT IS REQUIRED IF THE ANCHOR BOLTS EXTEND TO WITHIN 3" TO 6" ABOVE

THE BOTTOM OF THE FOUNDATION FOR THE 24" DIAMETER FOUNDATION.
(@ ALL REINFORCING STEEL TO BE GRADE 40 OR 60.

@R\NGS SHALL BE SPACED AT EQUAL SPACE TO A MAXIMUM OF 12" OC,

STARTING WITH THE

FIRST AT THE TOP OF THE LONGITUDINAL REINFORCING AND THE LAST AT THE BOTTOM OF THE

LONGITUDINAL REINFORCING. RINGS SHALL HAVE A MIN OF 12" OVERLAP.

@SEE PLANS FOR CONDUIT SIZE, NUMBER OF BENDS AND CORRECT POSITIONING FOR EACH FOUNDATION.

FOUNDATION REINFORCING TABLE

FOUNDATION

ANCHOR BOLTS—AS PER
MANUFACTURERS
RECOMMENDATIONS

ANCHOR BOLTS—AS PER
CTURERS
RECOMMENDATIONS

FOOTING DEPTH LONGITUDINAL REINFORCING

12’ or Less 8 — #5

13-14" 8 — 46

15'-16' 8 — #7

17'-19’ 8 — #8
2" MIN, CLEARANCE
FROM ANCHOR BOLTS

" & OUTSIDE EDGE
24" DIAMETER

GROUND  ROD—COPPER WELD
1/2"%10" (MIN.) WITH BOLT

REINFORCING BARS
(SEE TABLE)

TYPE CLAMP AT TOP
TOP OF CURB LOR
Radall > s
=t 2"¢onpurm
it f//)
Tl o 2N mE T
‘: E?C?RANCE ({"/R/‘/NGS
o E‘—“' N 24//3'0" DIAMETER
£l &~ el | 7
S L_JgL | REINFORCING BARS
= (I l=——177 (SEE TABLE)
e
- [ L
. A
s ©
: /4
24" DIA. FOUNDATION O
SECTION NO. 4200 ‘ DRAWING NO. 5.1
REV,D. 2016
TRAFFIC SIGNAL
FOUNDATION
CITY OF FARGO
ENGINEERING DEPARTMENT
APPROVED [ DATE

NHU-8-081(039)924

This document was originally
issued and sealed by
James M. Jussel
Registration Number
PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

SIGNAL PLANS
TRAFFIC SIGNAL FOUNDATION

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




STATE

SECTION SHEET

PROJECT NO. NO. NO.

ND

150 25

IM-8-094(090)351

TYPE V., TYPE V. TYPE VIl SIGNAL STANDARDS

POLES:

ALL TYPE V AND
TYPE VI SIGNAL
STANDARDS SHALL
BE MANUFACTURED
BY MILLERBERND
MANUFACTURING  AND
HAVE & T—BASE
INSTALLED.

180 ey lig

9 D'/‘-I
MASTARM P @

@1 1/2 /
HLF CPLG
W/SQ HD

PVC PLUG sromion a-a

3/18" x 7.17" x 45" x (100"/160"/190")

POLE BASE PLATE

2 3 (4 1 3/16" DiA
r*f‘* OoN 12" BC
— |

NOTE:

POLE MATERIAL—HIGH
STRENGTH LOW ALLOY STEEL
50,000 PSI MIN. YIELD PER
ASTM AS72 OR A1011(AB71
OR ABOB IF SELF
WEATHERING) BASE PLATE
MATERIAL—36,000 PSI MIN.
YEILD PER ASTM A3B(AS8B
IF SELF WEATHERING)
SHALL BE PAINTED USING
THE MILLERBOND 12/ZRU
PAINT SYSTEM WITH A TOP
CLEAR COAT.

'—TYPE V PEDESTRIAN SIGNAL-

S'-TYPE W 3 SEC. VEHICLE SIGHAL STANDARD-
17.5'~5 SEC. WEHICLE SIGNAL STANDARD

g

(4) 1-8NC x 3 %" LG HVY
¥ HD BOLT, HWY HX NUT
& LOCKWASHER {ASTM

A325-GV) (INSTALL HD UP)

/|

390CE6 T—BASE
1” ANCHOR BOLTS ON 15"

I — ———8c wmH 4 PROJ

TRAFFIC SIGNAL

—s= 30" T—BASE e—

HAND HOLE STANDARD T—BASE
SHALL FACE
SIDEWALK
CONCRETE
FOUNDATION
\ & | 3" MIN,
u‘n’_ﬁ» = &
Il I T
Il |1
Il 12 il
it # %
FINISH GRADE

VARIES Il
VARIES ‘
|
LUMINAIRE HANDHOLE
VARIES | EXTENSION W/COVER
5.0"
2" (2 3/8" 0D ) SIGHAL EXTENSION BASE
PIPE & #° LG, ‘—TVAR'ES ?E/V’L)HLF' GELE: MASTARM ASSEMBLY
i / MASTARM
= — e o S CLAMP
WIRE ——
i g 2" (2 3/8" 00 ) ENTRANCE HEEi
FEEAET 5, E‘Pézfﬁ o } Fal 45 GALVANIZED STEEL
: 15* PIPE FITTING WITH 13" i A kb
CHASE NIPPLE MiSTALL ON~" ¢ i Wiin
THE INSIDE OF POLE.
e
=
1+
. |W |
g
C" & BASE PLATE NOTES
o % 180" 1. MATERIAL — HIGH STREMGTH LOW -_\_\_‘
B 4 ALLOY STEEL 50,000 PSI VIELD Sy
e o0 (ASTM A572 GR 4607 i STANDARD
2. FINISH — PRIME PAINT (\NS\DE & = |
OUTSIDE] LUMINAIRE EXTENSION— 2
s GALYANIZED (ASTM A123)
3. WHEN & LUMINAIRE EXTENSION IS HAND HOLE
S e NOT USED A REMOVABLE CAP SHALL #AGE
e SHALL BE SUPPLIED. J}LL
SECTION A=A
20" 7" BASE
" 1 b
3" 5
// FINISH GRADE

SIGNAL STANDARD DETAIL

TOF NUT

FINISHED ELEV.
OF FOUNDATION

MINIMUN OF 2
THREADS EXPOSED

7
AMCHOR BOLT DETAIL

SIGNAL FOUNDATION

SIGNAL MAST ARM HEAD MOUNTING

ey
2 %

SIGNAL HEBD “-FACE OF CURS

PEDESTRIAN
HEAD

SIGNAL MAST

MAST ARM—o|  SIGNAL HEAD
4 DIRECTION OF

TRAVEL

NOTE: -
ZTHIS IS A TYPICAL PLAN L&YOUT
—HEADS_ SHALL NOT PROTRUDE
OVER THE FACE OF THE CURB

NOTE:

5—SECTION CLUSTER
HEAD ASTRO BRACKET
SHALL BE MOUNTED TO
THE MAST ARM AT THE
CENTER OF THE YELLOW

12° | MAST AND ARM
LENGTH VARIES

HINGE
BALL HEAD.
NOTE:
HINGE ALL HINGES SHALL BE
OMN OQUTSIDE OF 5

SECTION CLUSTER

sieuel P
HEAD

END MOUNTED MAST ARM RIGID

MAST AND ARM
LENSTH VARIES

2" ELEJATOR
PFLUMBIZER
MOUNTED ©Oh
2" STANDARD
PIPE SIDE VIEW

MAST ARM RIGID
MOUNTED SIGNAL HEADS

NOTE:

TYPE V.TYPE VI, AND TYPE
Vil SIGNAL STANDARDS THAT
ARE 15" OR 17.5" IN
HEIGHT SHALL USE A 247
CONCRETE SIGMAL
FOUNDATION THAT IS &' IN
DEPTH.

BOLT QM IRON
FOLE PLATE

BOLT QN IROM
POLE PLATE

ALL VEHICLE AND
PEDESTRIAN MOUNTING
HARDWARE SHALL BE STEEL.

0 R | 1<~

HUB

AL e

BOLT OMN IRONM
POLE PLATE

TYPE WI—17.5" HFIGHT

PEDESTAL MOUNTED—YEHICULAR
PEDESTAL MOUNTED—FEDESTRIAN

BOLT ON IR
POLE PLATE

BOLT OMN IRON
POLE PLATE

TYPE Mll-17.5" HEIGHT

ON

PEDESTAL MOUNTED—VEHICULAR
PEDESTAL MOUNTEDR—PEDESTRIAN

1" Min._|
37 Max

BCOLT OGN IRCM
POLE PLATE

TYPE IV

POST MOUNTED—VEHICULAR
FOST MOUMNTED—PEDESTRIAN

TRAFFIC SIGNAL HEAD MOUNTING

BOLT OM IRON
POLE PLATE

BOLT ON IRON

POLE PLATE
=

©EE

iy
[E=]
=

BOLT ON IRON:
POLE PLATE

TYPE %—15' HEIGHT

PEDESTAL MOUNTED—VEHICULAR

AND PEDESTRIAN HEADS

CLEARANCE
CLEARANCE FROM GROUND LINE OR
SIDEWALK TO THE BOTTOM OF POST
OF PEDISTAL MOUNTED VEHICULAR
SICHAL HEADS SHALL BE 10 FT.
MIMIMUM FROM PEDESTRIAN SIGMAL
SHALL BE 8 FT. MINIMUM

NOTES:

HuB SIGNAL HEADS
SHALL BE BLACK(UNLESS MOTED
OTHER IN PLANS), SEE TRAFFIC
LAYOUT FOR CORRECT MOUNTING
POSITION, WUMBER, SIZE, AND
ARRANGEMENT OF LENSES

POLE CLAMPS
A POLE PLATE WITH SUITABLE
BANDING MATERIAL AS APPROVED
BY ENGINEER SHALL BE USED.

BALT GM 1RGN
POLE PLATE

PAINT
SIGMNAL HOUSING SHALL BE PAINTED
BLACK, SEE PLANS. BACK PLATES
SHALL BE PAINTED FLAT BLACK.
POLE CLAMPS AND SIGNAL HEAD
MOUNTING HARDWARE SHALL BE
PAINTER THE SAME COLOR AS THE
SISNAL STAMNDARD.

TYPE ¥—10° HEIGHT
PEDESTAL MQUNTED—PEDESTRIAN

SECTION NG. 4200 ‘ DRAWING NO. 5.2

REV.D. 20716

SIGNAL STANARDS
& HEAD MOUNTING

CITY OF FARGO
ENGINEERING DEPARTMENT

APPROVED | oaTE

NHU-8-081(039)924

This document was originally
issued and sealed by
James M. Jussel
Registration Number
PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

SIGNAL PLANS
SIGNAL STANDARDS & HEAD MOUNTING

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




SECTION SHEET
NO. NO.

ND IM-8-094(090)351 150 26
NHU-8-081(039)924

STATE PROJECT NO.

NOTE: WORKING SLAB TO BE 40" (MIN.)
CABINET SHALL BE SHOP SERVICE CONNECTION TIED TO CONTROLLER FOUNDATION 4" CONCRETE
COATED WITH ONE COAT BY UTILITY COMPANY W/ 3-18" #3 REBAR 18" 0/C SLAB\
OF PRIMER AND HAVE f ~ . FOUNDATION_FOR
TWO COATS OF EXTERIOR [ USE MANUFACTURER'S Sy LA CARTHOUNTED
GRAY ENAMEL. [gél;\_‘/g& FOR BOLT JI_:_]_I:['_H_ CABINET CONTROLLER FOUNDATION
120X240 VOLT ! 1 —[_|_|—-L4_|_T_
1¢ SERVICE — O i Sl A D O N
! Hi T P | ExPANSION 4" CONCRETE
I A | 1=+ | 6610 oA | JOINT » SLAB
B i of | - Liehiouied A 2" ND_CLASS 5
o UTILITY POLE WORKING I _ o I Tergre 11 " BASE 25" PER FT. \
SLAB ; o Tt FINAL 2~ - N
e o o = =i GRADE I T L ——18" REBAR
. Qop* g A--bigLL p
CABINET oL L - O N LS S S
FOUNDATION R . O T T N
: O . . STt 18, fé%.REBAR
1" CHAMFER—___| 4= s S L =+ - bLAN NOTE:
BYopASs o S S — — T oA RRAWoRNG S SECTION  NSTALL SLAB A MINIMUM
\ L 40" | ABUTS OTHER PAVING OF 2" ABOVE FINAL GRADE
= WEATHERPROOF \ \ CONTROLLER WORKING SLAB ON ALL SIDES, EXCEPT WHEN
E SAFETY SwiTCH _PLAN. — —_— MATCHING EXISTING CONCRETE.
E W/60 AMP CIRCUIT BREAKER N0 W-G.S.D.
DISCONNECT AND E——
=) LIGHTNING SUPRESSOR CROUND WIRE
1" DIA.
B 2" DIA. RIGID: STEEL CONDUIT
3 SteeL conour | i
UTILITY CONDUIT STREET LIGHTING CONDUITS|
s\cle CONDUIT I :
T an /' - /.‘ e‘" 20"
) A - i
i T Y 3
T @l [T
26" 838 . 10012 14 NUMBER AND SIZE OF
- CONDUIT AS SHOWN ON 1/2"x10' COPPER
R I o e - PLANS GROUND ROD
:.Av B 2 -..=‘A ‘ | 6' - 1" CHAMFER ON
35— and OUTSIDE EDGES
% e e BOTTOM VIEW /
BASE DETAIL b | ANCHOR BOLTS AS PER
- “{MANUFACTURER'S
30" — 4" RECOMMENDATION
POLE MOUNTED FEED POINT "
FRONT VIEW o o .
SIDE VIEW FRONT VIEW DOOR REMOVED ﬂ »@ @, -j F y
— °©
E h b ~
e — N ' Seseoe B :
// O 60" PANEL NO.1 0 - osreurion
S FH @ U, | e ] T
g | — I e
omortes —] B 47 COMPACTED 1D CLASS - SECTION
o |_— NEUTRAL BAR -
RECEPTACLE —— |_— crounp BAR FRONT VIEW FRONT VIEW SIDE VIEW
it y I DOOR REMOVED ANCHOR BOLTS MUST BE SET INTO
q CONTROLLER FOUNDATION WHEN POURED
J— S— 1o CONTROLLER CABINET FOUNDATION PAD MOUNT
b
47.52" Ground Level ) L
20 12" I E B — This document was originally
16 1 N Ground Level I 1h7 .
) L L . | SECTION NO. 4200 ‘ DRAWING NO. 5.3 issued and sealed by
B 44 g
3 e e E B o s 8 | | [4” Class 5 Base RevD. 2016 James M. Jussel
T o oo —_—— Registration Number
ANCHOR BOLTS SHALL \ N . ANCHOR BOLTS SHALL \ » . FEED PO]NT PED POST
eS| o3 B 12 Gluzip |\ 17 Ve Concelt BE 1/2" GALVINIZED \ 1P C°”d“>f ’ ’ PE- 7526
o ¥ N Sa < CONCRETE ANCHOR - . )
i 5 )=} (2)1/2" x 10° Copper CONCRETE ANCHOR " . P
L 55 -6 o ABovE TR O oy Roce Vin © BOLT. BOLT SHALL BE DN/2" X o oorper & CABINET FOUNDATION on 08/11/2017 and the original
FOUNDATION. ” ABOVE TOP = Avort .
o o 2B N © Per document is stored at the
CITY OF FARGO North Dakota Department
COMBO PAD MOUNTED FEED POINT ENGINEERING DEPARTMENT ‘T ot
= e e of Transportation
PAD MOUNTED FEED POINT APPROVED ‘ DATE

SIGNAL PLANS
FEED POINT, PED. POST &
CABINET FOUNDATION

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S
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STATE PROJECT NO.

PROVIDE POST CAP——E
R10-3e 5
PED. POST PIPE e o s
PUSH BUTTON PED. POST SHALL BE CONTRACTOR TO VERIFY (CENTERED)
\ INTERMEDIATE METAL DIRECTION OF ARROW
AMERACE 95MP—I-2(2 METERS LONG) CONDUIT(IMC). ~ AVAILABLE AT HALF TOP_VIEW 2 o
WALE PLUG FAA L-823 MOST ELECTRICAL OR STEEL SIGNAL STD
[P 1| CLASS A STYLE 1 SUPPLICR IN TARGO. WIRING WILL USE | 28" L P
s #14 AWG 2 WIRE ) R ) T
STEEL PIPE IS AVAILABLE AT RUN DIRECTLY TO 25 e
MCNEILUS STEEL INC. IN FARGO e A ‘hﬂ W'ﬂ‘ VIEW VIEW
. IN 21" LENGTHS PART NUMBER 4" : 2
4~ INTERMEDIATE . BX500. IT MAY ALSO BE BREAKAWAY | i
METAL CONDUIT(IMC “ CONNECTOR NOT BOTTOM VIEW 11/4 . i
(IMC) AVAILABLE FROM ANY OTHER USED. BOTTOM VIEW =) %—+—¢/B" — 14» = S
STEEL MANUFACTURER, BUT MUST ! }
MEET THE EXACT SAME SIDEWALK 1/2"{# 27 2173/47 MK e
SPECIFICATIONS. FRAME SECTION
PED. POLE BASE SIGNAL STANDARD MOUNTED COVER SECTION
3—4" ABOVE GRADE— i PUSH BUTTON DETECTOR FRAME AND COVER CASTING
CONCRETE " 3/8” X 6 MIN” NOTE:
5" SCHEDULE 80 SXIRA Il ,1\‘0 ?QNE\}VJQ ;"TH GALVANIZED STEEL ALL CASTINGS ARE GRAY IRON AS PER
: HIGH STRENGTH SPEC. 3321 CLASS 358
HEAVY BLACK STEEL PIPE ] : 'I 318" FOR PED BUTTON ANCHOR BOLT WITH
o CONTROL. TWO 1.5” WASHERS
| :I N S N e 24.803" +/— 0.037"—»f AND NUT. INSTALL
1l BOX T MNTE = 5.5" DOWN FROM
: /@ i TOP OF BASE PIPE.
24" NOMINAL—"] 6"
=) 24” x 18" CONCRETE BASE, 8" IN DEPTH DIA. PIPE O/ ? ;
3,.3
USE_APPROVED P.V.C. GLUE TO ATTACH
EXTENSION RING EXTENTION RING TO HANDHOLE
PED. POST BASE 711" M\N.‘-H—* (AS REQUIRED)
le—24.803" +/- 0.037"—~ CONCRETE INSTALL
FOUR HEX. HEAD STANLESS STEEL BOLTS
ty' THROUGH THICKNESS OF WALLS WITH
NUTS TO THE INSIDE.
EDGE OF PED. POST 3| ¢ o jif’:ﬂp VN, i ° bikg
N B ‘| BASE SHALL BE 12" OFF ty A\ ~
e I OF SIDEWALK EDGE. 'SUPPORT RING 13 bl oF
SIDEWALK EYEBOLTS @/@
PED. POST BASE SHALL BE TIED INTO SIDEWALK
WITH 4-#3 REBAR WITH ONE ON CENTER AND 7117 MIN—= =
TWO WITH A 6” OFFSET FROM C/L AND ONE ON .
THE BACK SIDE 48
[TT—24" NOMINAL DIA. PIPE
POST DRILL OUT TWO
9/16” HOLES 3.25” »
MIN OF 27 UP FROM BOTTOM OF w
PED. POST PIPE
oM ACROSS FROM EACH USE COMPOSITE BELL END
OTHER. SECURE A SHIMS TO LEVEL POST
1/2” X 6" STAINLESS
STEEL HIGH STRENGTH . -
BOLT WITH A LOCK 3/4” Minus Rock
- WASHER AND NUT TO 1 : :
THE PED. POST MIN
CONCRETE ] OF 2" UP FROM (D ATTACH SPLIT 24" NOM. DIA. P.V.C. COVER
3 CONCRETE. SUPPORT RING WITH FOUR 3/8 " DIA. X 2" LONG
‘e e . STAINLESS STEEL HEX HEAD BOLTS WITH HEX NUTS AT 90° APART.
x4 .
— . TWO TYPE 2 SHOULDER EYEBOLTS, _3/8
’é"gﬁiLAECEPLUG FAA L-823 TYPE Il < T P @ wo o 174 "(SHANK e S Sex. wurs
4 AT 180 APART (FOR LIFTING HANDHOLES AND
%ACSE%TECEETYE%NL:ECST%CROQL?TARDY N - SUPPORTING ELECTRICAL CABLES)
ATTACH SPLIT 24" NOM. DIA. P.V.C, COVER SUPPORT EXTENSION . .
CONCRETE T&B CORD GRIP THM—2548 1 @ RING WITH FOUR 3/8 " DIA. X 2" LONG HEX. HEAD STAINLESS This document was orlglnally
—— COORD L—T CONN MALL IRN 1/2” X 6 MIN” GALVANIZED STEEL BOLTS WITH HEX. NUTS AT 90° APART. BOLT ASSEMBLY TOGETHER. SECTION NO. ‘ DRAWING NO. .
'88—1.065 OR EQUAL STEEL HIGH STRENGTH @ o 4200 2.6 issued and sealed by
ROVED. ANGHOR BOLT WITH TWO PLACE COMPACTED 2'—0" AGGRETGATE DRAIN BED BELOW BOTTOM RevD. 2016
APPI » OF HANDHOLE, TO THE SATISFACTION OF THE ENGINEER. EV,D.
o 1.5” WASHERS AND NUT. James M. Jussel
8 \ 1" PVC FA COUPLING AL 5.5 DO FROM O N Aok SN ke e ek AN THE Registration Numb:
_ TOP OF BASE PIPE.
PUSH BUTTON POST egistration Number
@ AFTER HANDHOLE AND CONDUIT INSTALLATION, PE' 7526
)
FILL PIPE BASE WITH SIICA'SAND LEVEL . & PULLBOX DETAIL .
FILL PIPE BASE WITH SILICA SAND LEVEL (@) THE P.V.C. PIPE COMPLIES WITH ASTM F679T—1. on 08/11/2017 and the original
172" LOWER THAN TOP OF PIPE HEX. HEAD BOLTS AND NUTS ARE TO BE STANLESS STEEL.
/2" L0 OP 0 . OTHER FASTENERS TO BE GALVANIZED AS PER AASHTO M-232 CITY OF FARGO document is stored at the
(@ ALL CONDUITS SHALL EXTEND A MAXIMUM OF 3" INTO PULL BOX.
ENGINEERING DEPARTMENT North Dakota Department
APPROVED ‘ DATE of Transportation

SIGNAL PLANS
PUSHBUTTON POST & PULL BOX

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S
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STATE PROJECT NO.

PRE-EMPTION CABLE TERMINATION /‘5“ " - JNSTALLATION NOTES: o o
7/8] - ! 1. SIGNS SHALL BE AFFIXED TO UPPER AND
[3/8 / i — N\ LOWER MAST ARM CHORDS WHENEVER
M L m POSSIBLE. - -
(B INISTRUT o :{E | | | | 2. POSITION BOTTOM OF SIGN PANEL 17 | ° | | |
TERM‘NAL T'I f 8 0.105" MAST UNISTRUT MINIMUM ABOVE ROAD CENTERLINE ELEVATION. s | | | | )
PRE—-EMPTION 1 AND 2—SHRINK WRAP GROUND WIRE asT = | |’/ 3, ,SIGN PANELS SHALL BE MOUNTED AX 6" Max
15/8" — —\—_ |0
e STEals 1 \ 1 \H — R Sk e
PRE—EMPTION 1 AND 2—ORANGE WIRE-TOP TUBE . T | o] — 7
1 CA%ED?JN srRuT 1\| | | 5. HORIZONTAL SPACING BETWEEN — —
STIFFENERS SHALL NOT EXCEED 36" —_—
TERMINAL T3 4 N wax LonG st — - ] = —
PRE—EMPTION 1—-TOP TUBE—BLUE WIRE I wore: | | | § VERTICAL INSET FRQU PANEL £0GE TO NN
1. TWO MOUNTING STRAPS
TERMINAL T6 2"x3/8" DIA. UNISTRUT STRAP REQUIRED PER SIGN. | SIN BOLT 7. RIVETS ATTACHING STIFFENERS TO SIGN | | ° |
— — — PANELS SHALL BE INSTALLED 1" TO CENTER
PRE EMP—HON 2 BOTTOM TUBE YELLOW W‘RE BoLT —¢ HORIZONTAL MOUNTING 2. gTEzEJE‘;ED:ESEgGE%:GS\GNS s FROM THE TOP AND BOTTOM OF THE PANEL, - -
REVNAL VMANR 3 AND THEN SPACED NO MORE THAN 6" ON
TERMINAL T7 ST NG J GETeR. \ f'ﬂi ;EI:& J
PRE*EMPT‘ON 3 AND 473HR‘NK WRAP GROUND W‘RE S\GN (SIZE VARIES) 8. BANDING SHALL BE 3"X 0.03" 316
STAINLESS STEEL. BANDING BUCKLES SHALL SIGN (SIZE VARIES)
w MASF UNISTRUT STRAP BE 3" STAINLESS STEEL. (2) BANDING STRAPS WT SS BANDING
PRE—-EMPTION 3 AND 4—ORANGE WIRE—BOTTOM TUBE Al mast arm mounted street designation signs shall utilize 18" \‘ ZEEDE‘SUT'SWQ% Ruéitfgns%ﬁSQ&LiT%SER
TERMINAL T9 100 gauge flat aluminum, 48" or longer, depending on the space v ~ FIRST, TIGHTEN TO MANUFACTURES SPECS. ” v \le
_———— e needed. 36" MAX
PRE-EMPTION 3-TOP TUBE-BLUE WIRE The signs shall have modified "E” Font letters with a 12”
TERMINAL T12 upper ond 9" lower case format ond a 1" sign border. The superscripts ONISTRUT = L reneR
BBr - THBT AL shall be 6" (half size) capital letters and wil line up with the [y 1
PRE—EMPTION 4—BOTTOM TUBE—YELLOW WIRE top of the other letters and numbers. K v ok
The sign sheeting shall be 3M series DG3 sheeting, and any GN (SIZE VARIES) STIFFENER CLAMPS ION (SIZE VARES)
processed colors, inks, or electronic cuttable film shall be a matched METAL WASHERS AND NYLON WASHERS USED ON SIGN FACE SHALL HAVE A
component sys(em MINIMUM OUTSIDE DIAMETER OF 15/16"t 1/16" AND A 10 GA. THICKNESS.
NOTE; DETAIL "B”
o SuTe. oo S, e
VES "
SHALL BE INSTALLED BY DRILLING, TAPPING AND
DIE THE POLE AND INSTALLING SIGNS WITH A STH?FEN ER AND BAND‘NG
3/8" x 1" STAINLESS STEEL HEX BOLT USING
A 3/8" STAINLESS STEEL FLAT WASHER AND A
NYLON WASHER.
MAST ARM MOUNTED SIGN DETAIL

DIRECTION OF

TRAVEL ADJUSTABLE DETECTOR

(SEE NOTE TWO )

1/2" MOUNTING ARM

PAR LAMP HOLDER
INDICATOR LAMP SHALL

BE ANGLED DOWNWARD

AT 1 NOTCH FROM LEVEL.

BROWN TRAFFIC

KX’XSSSSV?“D EQUAL NOTE:
ASSEMBLY O e o O AL DIELECTRIC GREASE SHALL BE INSTALLED IN ALL OPENINGS
SEAMS 14" ON ALL LEVER NUTS BEFORE WIRES ARE INSALLED
e s 12 CABLE SHALL BE SPLICED IN A NEATLY MANNER, SO NO
4" WIRES GROUPS/PAHSE ARE INTERTWINED WITH EACH OTHER.
(ONE WAY DETECTION) 2"

NOTES:

1. TWO WAY DETECTOR SHALL HAVE TYPE X UNILET WITH ONE PAR

2. T\GIA(’)‘APW:YOLDDEETRESCT%'\I‘?D S‘ﬁxj HAVE THE DETECTOR LENS ROTATED

T0 FAEEMTHEERD\GREETI\\;)EA:SYOFVE;;EIELE > WAGO LEVER NUTS—SERIES 222 This document was originally
DETECTOR DETAIL (ADJUSTABLE) o SECTION NO. 4200 ‘ DRAWING NO. 5.5 issued and sealed by
(LOCATION AS SHOWN IN PLANS ) % / \ REV,D. 2016 James M. Jussel
[ INDICATION LABEL Registration Number
m
- VELCRO STRAP ON ALL SPLICE GROUPS NEUTRAL, V1, 1R, 1Y, 1G, ETC. EVP SYSTEM, SIGNING PE- 7526
ELEC TAPE ON EACH SPLICE GROUPS '
& SPLICING DETAIL on 08/11/2017 and the original
CABLE 1,2 HEAD 1,2 =TC.. document is stored at the
CABLE/VEHICLE NUMBER LABEL CITY OF FARGO North Dakota Department
T- BASE SPLICING DETAIL ENGINEERING DEPARTMENT of Transportation
APPROVED [ DATE

SIGNAL PLANS
EVP SYSTEM, SIGNING & SPLICING

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




STATE PROJECT NO. SECTON | SHEET
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PELCO IWM—GY MOUNT

PELCO SPECTRA V
HD PTZ CAMERA

INSTALL #” METAL CORD GRIP
CONNECTOR CAPABLE OF
ACCOMMODATING AWG 16/3 AND
CAT6 CABLES

PELCO PA402 POLE MOUNT ADAPTOR

\DRILL THROUGH POLE, INSTALL
3" METAL CORD GRIP
CONNECTOR CAPABLE OF
ACCOMMODATING AWG 16/3 AND
CATE CABLES

CAMERA SHALL INSTALLED
TOWARD THE CENTER OF THE
INTERSECTION OR SO THAT ALL
ROADWAYS CAN BE VIEWED
WITHOUT VIEW BEING BLOCKED
BY POLE.

BID ITEM FOR "CAMERA SYSTEM”
SHALL INCLUDE ALL CAMERA
WIRES, ALL CAMERA EQUIPMENT

SIGNAL
STANDARD

SPECIFIED, AND ALL LABOR
INVOLVED IN PROVIDING A FULLY
FUNCITIONAL CAMERA SYSTEM.

CONTRACTOR SUPPLIED EQUIPMENT:
—ETHERNET SWITCH AS SPECIFIED ON PLAN
—CAT 6 RUGGED CABLE 600 V RATED
—NO.16 AWG 3 POWER CABLE

—PELCO IWM—=GY MOUNT

—24 VAC POWER SUPPLY

—PA402 POLE MOUNT

—PELCO S6230—EG1 SPECTRA V HD NETWORK
COLOR—B/W DOME WITH 30X OPTICAL ZOOM
AND [IMAGE STABILIZATION

SIGNAL
CABINET

Y/

(1) NO.16 AWG 3 CONDUCTOR CABLE

S T e O A A R
[ e A I A A IO

(1) CAT 6 RUGGED CABLE 600 V RATED

[ A O | A I B I

CAMERA SYSTEM

SECTION NO.

4200 ‘ DRAWING NO. 5.9

REV.D. 2016

TRAFFIC CAMERA
DETAIL

CITY OF FARGO
ENGINEERING DEPARTMENT

APPROVED [ DATE

NHU-8-081(039)924

This document was originally
issued and sealed by
James M. Jussel
Registration Number
PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

SIGNAL PLANS
TRAFFIC CAMERA

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S
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EXISTING PAVEMENT SAW SLOT TO PULL BOX DETAILS

See plans for
number of turns

See plans for
number of turns

See plans for
number of turns

0" to 1” above grade equal on all 4 quadrants in landscaped locations.

Edge of finished shoulder Edge of driving shoulder

4" Min. Varies
1" Min.

Plug end of conduits to prevent saw slot
filler from flowing into conduit.

Edge of graded shoulder

‘ Saw slot for wires

Saw slot for loop wires

Gutter Line

= 47 MULTIPLE LOOP CONNECTION
— Al conductors shall be
labeled in the pull box

as shown (1A,1B,2A, etc.)
The loop connections

shall be spliced in the

pull box: 1A to L1, 1B to
2B, 2A to 3A, 3B to 4B,
and 4A to L2.

MULTIPLE LOOP CONNECTION MULTIPLE LOOP CONNECTION
Al conductors shall be Al conductors shall be
labeled in the pull box labeled in the pull box

as shown (1A,1B,2A, etc.) as shown (1A,1B,2A, etc.)
The loop connections The loop connections

shall be spliced in the shall be spliced in the

pull box: 1A to L1, 1B to pull box: 1A to L1, 1B to
2B, and 2A to L2. 2B, 2A to 3A, and 3B to L2.

Loop wires
1" rigid PVC conduits

Twist 5 turns per foot Loop Wires

NO CURB SECTION

2’ ft. deep 3/4” rock 1" PVC Conduits
"

Flush With Bottom
CURB SECTION of Saw Slot

1” PVC CONDUIT SHALL

EXTEND INTO CONCRETE PANEL

THAT LOOP IS SAWED IN.

CONDUIT SHOULD BE CAPPED/TAPED

APPROX 1/2 INCH BELOW CONCRETE SURFACE

PULL BOX

NEW PAVEMENT LOOP PIPE TO PULL BOX DETAILS

i
i

START LOOP #2
2’ BEHIND STOP BAR

/
N // DIRECTION OF TRAFFIC FLOW
~

Minl
LOOP PIPE LOCATION .\ ,/
3” FROM GUTTER LINE }—f—J\
\L‘——PH/ EDGE_OF GUTTER
. - Z

EDGE OF ROADWAY SURFACE
OR CURB LINE

—

PULL BOX ,
MULTIPLE LOOP DETECTOR DETAIL 4
-

START LOOP #2
2' BEHIND STOP BAR

1” RIGID PVC CONDUIT SHALL
EXTEND 2" INSIDE PULL BOX

(PRESENCE LOOPS)

NOTES : . < PAVEMENT MARKING LANE LINE

1) Loop saw cut shall be 2” deep in concrete and 2 1/2” to 4" deep in asphalt,
saw depth in asphalt shall be determined by the engineer in the field,
depending on road conditions.

1" PVC CONDUIT SHALL DIRECTION OF TRAFFIC FLOW
EXTEND INTO CONCRETE PANEL ————————————

THAT LOOP IS SAWED IN. \

All contraction joints and cracks crossed by saw slot must use a 1 1/4” N
wide saw slot. See note 1) for depth. See contraction joint detail.

Contraction joint saw slot cut shall be cut in a single pass using stacked blades.

EDGE OF GUTTER

EDGE OF ROADWAY SURFACE
OR CURB LINE

PULL BOX

1” PVC CONDUIT SHALL
EXTEND INTO CONCRETE PANEL

— LANE LINE THAT LOOP IS SAWED IN.

Duct type wire shall be used for all loops consisting of a High Density XLPE

polyethylene tube and XHHW insulated wire.

Provide slack at all drilled corners

1” RIGID PVC CONDUIT SHALL
EXTEND 2" INSIDE PULL BOX

Variable|4'Min | Variable

DIRECTION OF FLOW
e e
GUTTER LINE

FACE OF CURB

and contraction and crack joints. Use 1” long pieces of 3/4” backer rod at
required intervals, 2’ max, in saw cut to prevent wire from floating.

MULTIPLE LOOP DETECTOR DETAIL
(PRESENCE LOOPS)
WIRE SHALL BE INSTALLED IN A CLOCKWISE/COUNTER CLOCKWISE 1" PVC CONDUIT
ROTATION ON ALL LOOPS AS PER DETAIL. MIN. 12" FROM
CONCRETE JOINT

BOTH ENDS OF THE LOOP SHALL BE LABELED AS PER LOOP DETAIL. 37 FROM GUTTER LINE

LOOP DETECTOR DETAIL
(PASSAGE OR CALLING)

Provide 3 turns in all loops.

Spacing of lead—in conduits shall be a minimum of 8" at the edge of road
way surface or gutter line(on existing pavement). See multiple loop detector detail.
Lead—in loop pipe shall not enter gutter section.

Provide loop wire slack in J—box such that loop wire will extend a
minimum of 6—feet above the top of the J—box.

3/8" SawSlot

1 1/4" Min. Dia.
1 3/4” Max. Dia. Fill with approved
t J See note 1 for min. depth loop sealer

D .. el
- L See note 1. Foam centering SECTION NO. 4200 ‘ DRAWING NO. 5.4
] - c device
L . AU . .
’ Loe REV,D. 2016
< :

DETECTOR LOOPS PE- 7526,

1 1/4” Wide saw slot
buct 1o0n. wire made in o single poss
p2 I [ oy using staskes bioces e ot o DETAILS on 08/11/2017 and the original
T T ‘ document is stored at the
- - | UraSeal CK200 CITY OF FARGO North Dakota Department
Contraction joint EPOXY SPLICE KIT DETAIL
3/8° Sow Slot K ENGINEERING DEPARTMENT of Transportation

TOP VIEW See note 7.
(See note 1 for depth.) CONTRACTION JOINT DETAIL
APPROVED | DATE

Splices and Conductors in Pull Boxes: There shall be no splices below grade

Epoxy filled
except for loop lead—in conductors. Wire nut together the spliced wires to top

This document was originally
issued and sealed by
James M. Jussel
Registration Number

and encapsulate in an UraSeal CK200 epoxy splice kit. Conductors in the splice
kit shall not be taped together. Loop lead—in and loop wires shall have

sufficient slack to extend a minimum of 6 feet above the pull box opening

and be installed in the pull box with the splice kit taped to a length of 1/2 PVC
so the splice is secured inside the upper 1/4 of pull box ( See Detail ).

Pull through. Conductors shall have sufficient slack to extend @ minimum of
18—inches above the pull box opening.

Pull boxes in landscaped areas shall have the top of the box 0 to 1
inches above final grade and sloped to match the slope of the final
grade on all four sides. Pull boxes in concrete areas shall be set with
the top of the box flush with the final grade at all four sides. See
pull box detail.

SIGNAL PLANS
DETECTOR LOOPS

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




(%)
N N
<
A = »
Z < S
~ 4 N
Y o @
w Iy
o
EXISTING PB-1 <
REMOVE AND REPLACE CONTROLLER. °_-’
CONNECT FIBER TO TEMPORARY om
CONTROLLER DURING CONSTRUCTION w
AND RECONNECT TO NEW CONTROLLER
ONCE TEMPORARY SIGNALS ARE
DEACTIVATED.
@
UNIVERSITY DR
| I
3
e
\py
2N
R73
S
®

EXISTING PB-2

EXISTING 2-2" CONDUITS (TYP)

REMOVE IT-PULL BOX STATE PROJECT NO. o | et

PB-4 1EA
ND IM-8-094(090)351 160 1
IT - 2" SPLIT DUCT

P-4 201F NHU-8-081(039)924

REVISE CONTROLLER S
EXISTING SOUTH CONTROLLER 1EA Q 8P’ 16.0'
EXISTING NORTH CONTROLLER 1EA — J

EXISTING 18TH AVE S CONTROLLER 1EA

EXISTING 2-2" CONDUITS AND FIBER

/OPTIC CABLE TO REMAIN (TYP)

EXISTING PB-4. REMOVE EXISTING PB-4.
PULL FIBER OPTIC CABLE SLACK INTO
ADJACENT PULL BOXES AND CONNECT
EXISTING CONDUITS TOGETHER USING
SPLIT DUCT.

EXISTING PB-2

REMOVE AND REPLACE CONTROLLER.
CONNECT FIBER TO TEMPORARY CONTROLLER
DURING CONSTRUCTION AND RECONNECT TO
NEW CONTROLLER ONCE TEMPORARY SIGNALS
ARE DEACTIVATED.

EXISTING 2" CONDUIT AND FIBER
OPTIC CABLE TO REMAIN

18TH AVE S

7
H=—

IO T " AT

Tl

N

H
=3

UNIVERSITY DR

o

=

<<

o

L

L
O REMOVE AND REPLACE CONTROLLER.

» CONNECT FIBER TO TEMPORARY CONTROLLER
\9’ DURING CONSTRUCTION AND RECONNECT TO
Q NEW CONTROLLER ONCE TEMPORARY SIGNALS

§ ARE DEACTIVATED.

This document was originally
issued and sealed by
James M. Jussel
Registration Number
PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

NOTES:
1. CONTRACTOR SHALL COORDINATE WITH NDDOT AND CITY
OF FARGO TRAFFIC FOR INTERCONNECT ADJUSTMENTS.

SIGNAL INTERCONNECT PLANS
IT CONDUIT LAYOUT

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




STATE PROJECT NO. SECTON | SHEET
ND IM-8-094(090)351 160 2

FIBER OPTIC BUFFER TUBE COLOR CODE

INSTALL PROTECTIVE

w

TIE WRAP EACH TUBE TO SPLICE CASE.

MULTIMODE FIBERS 1—24/SINGLE MODE FIBERS 25-120

INSTALL FAN OUT KIT ON ALL
TERMINATED OR FIBER STRANDS WHEN
TERMINATING THE FIBER OPTIC CABLE

BLUE TUBE 1—-12 MM FIBERS
ORANGE TUBE 13—-24 MM FIBERS
GREEN TUBE 25-36 SM FIBERS
BROWN TUBE 37-48 SM FIBERS
SLATE TUBE 49-60 SM FIBERS
WHITE TUBE 61-72 SM FIBERS
RED TUBE 73-84 SM FIBERS
BLACK TUBE 85-96 SM FIBERS
YELLOW TUBE 97-108 SM FIBERS
VIOLET TUBE 109-120 SM FIBERS

1. BLUE

2. ORANGE

3. GREEN

4. BROWN

5. SLATE FIBER OPTIC CABLE:

6. WHITE TUBE 1 =

7. RED TUBE 2 =

8. BLACK TUBE 3 =

9. YELLOW TUBE 4 =

10. VIOLET TUBE 5 =

11. ROSE TUBE 6 =

12. AQUA TUBE 7 =
TUBE 8 =
TUBE 9 =
TUBE 10 =

TUBE SLEEVE AND

QUAZITE PULL BOX

TYCO ENCLOSURE

30" x 48" x 48"

e BT el

PLACE 2' ROCK DRAIN BED BELOW HANDHOLE.

\
\

SEPARATE SPLICE TRAY FOR EVERY 2 TUBES OF FIBER
INCLUDING NON—SPLICED FIBER TUBES

SLACK

OPTIC STAR MODEM

LABEL STAR MODEM 1-8.

FIBER OPTIC ENCLOSURE
SHALL BE A TYCO
CLOSURE. FIBER OPTIC
CABLES SHALL BE
INSTALLED IN THE TYCO
AS PER MANUFACTURE’S
INSTRUCTIONS AND
RECOMMENDATIONS. SEE
COMMUNICATION CABLE
SPECIFICATION NOTES FOR
FURTHER INSTRUCTIONS.

HEAT TUBE FUSION SPLICE HOLDERS SHALL
BE MANUFACTURED BY TYCO ELECTRONICS
PART # SMOUV—-1120—01-US.

FIBER DISTRIBUTION PANEL

UNV & TAVES  UNV & Main Ave
PG2 PG1
EAGLE EPAC CONTROLLER o ],
:
2 Lo [2‘ (P2
RxO ix 1 25| o d |3
X
xO Rx| 4 q 4
Rx (& |_|
Tx
G 22 _o 25|
[25] &
26| o 26
= 4 N
O ¢l 26!
g8 29
Il SWITCH
. "'{ Tx C |:|
b Y ¢
o1 > Rx (3 ~
;"“ |:| ) Tx I&I
O R
Iﬁl X

FIBER SHALL BE
NEATLY INSTALLED IN
SPLICE CASE AND
LABELED.

ALL FIBER CABLES
SHALL BE LABELED
INSIDE AND OUTSIDE
THE TYCO CASE AND
SHALL BE COLOR
CODE AS FOLLOWS:
NORTH=0RANGE
EAST=GREEN
SOUTH=BROWN
WEST=SLATE

4200 | omawne No.  5.10

SECTION NO.

REV.D. 2016

FIBER OPTIC
DETAIL

CITY OF FARGO
ENGINEERING DEPARTMENT

APPROVED [ DATE

NHU-8-081(039)924

This document was originally
issued and sealed by
James M. Jussel
Registration Number
PE- 7526,
on 08/11/2017 and the original
document is stored at the
North Dakota Department
of Transportation

SIGNAL INTERCONNECT PLANS
FIBER OPTIC

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S




Reference 68'-0" Reference
Line Line
54" 340" 340" 54"
‘ ¢ WB Interstate 94
Entrance Ramp N\
3 9°25 i
[ "Yon [
}\ ‘ - p—— \}
[ [
\ - ————————————————————————————|G-————————————————————————————— \
|: T"mw \\ ****************************** 1\
| !
Invert El. 894.24 I \ Sta. 2006+95.72 Pr_Path
I Sta. 2103+12.29 Pr_WBEnt

PLAN

Invert El. 893.86

SPEC

210
210
210
602
612
709

CODE

0050
0210
0405
1131
0114
0100

ELEVATION

BOX CULVERT BID ITEMS
ITEM DESCRIPTION

BOX CULVERT EXCAVATION

FOUNDATION FILL

FOUNDATION PREPARATION-BOX CULVERT
CLASS AE-3 CONCRETE-BOX CULVERT
REINFORCING STEEL-GRADE 60-BOX CULVERT
GEOSYNTHETIC MATERIAL TYPE G

UNIT

EA
CYy
EA
Cy
LBS
SY

QUANTITY

1
1,415
1

114.3
21,129
161

STATE PROJECT NUMBER SE‘;QON Sn%E_T
ND IM-8-094(090)351 170 1
NHU-8-081(039)924
’<7 ¢ Box
‘ Culvert
\
P! i L[
\ \
IS ‘ \
IS \
P 120 |
\ ' \
\ \
| | |
R [ | o ]
|
(SHOWING DIMENSIONS)
END VIEW
l<— ¢ Box
i Culvert
P! i L[
\ \
\ ! \
\ \ \
} w } Finished
| ‘ | Grade 6
| ! | _ 1L
******* e -
w A U

DESIGN STRENGTHS:

f'c = 3,000 psi ~ Class AE-3 Concrete
fy = 60,000 psi ~ Reinforcing Steel on

Load & Resistance Factor Design

(SHOWING FINISHED SECTION)

END VIEW

This document
was originally issued and
sealed by Jeremy L. McLaughlin
Registration Number PE 4883
8/11/17 and the original
document is stored atthe North
Dakota Department of
Transportation

HL-93 DESIGN LOADING

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
BUSINESS US 81 (UNIVERSITY DRIVE)

21STAVE STO 18THAVS S

REINFORCED CONCRETE
SINGLE BOX CULVERT LAYOUT

CLEAR SPAN 12' CLEAR HEIGHT 8'
MAXIMUM FILL &'

PROJECT: IM-8-094(090)351
STATION: 2006+95.72
CASS COUNTY

8/28/17

DATE BRIDGE ENGINEER

8/28/2017

12:04:37 PM aruud

H:\Fargo\JBN\390013950116_3950_210 194 and University Drive\CAD\Design\Sheets\170BR_001_RCBLO.dgn

YYXX000

XXX

Houston Engineering Inc.

94-351.550 NL




100

210

602

612

NOTES

SCOPE OF WORK: Work at this site consists of building a new single barrel 8’ x 12’ x
68’-0” reinforced concrete box culvert under the westbound 1-94 entrance ramp.

ORDINARY BACKFILL: Compact material as specified in Section 203.04 E.2.a.

CONCRETE: Cast the following elements of each section in one continuous run:

1: Floor slab and wing footings

2: Each sidewall up to the bottom of fillets with its
adjacent wings complete to the top

3: Roof slab and parapets

Allow the concrete in the walls to set at least two hours before the roof slab is poured.
REINFORCING STEEL: When the distance between end bars is not evenly divisible by
bar spacing, adjust the odd distance by a few irregular spaces near the center, not at the
ends of the culvert.

Place bolsters and bar supports for the roof steel at a maximum of 4-foot spacing.

Dimensions of bent bars are given out to out. All bends conform to A.C.l. Standards
unless indicated otherwise.

STATE

PROJECT NO.

SECTION SHEET
NO. NO.

ND

IM-8-094(090)351 170 | 2

This document was originally
issued and sealed by
Jeremy L. McLaughlin,
Registration Number
PE- 4883,
on 8/24/17 and the original
document is stored at the North
Dakota Department
of Transportation

8/24/2017 7:57:41 AM H:\Fargo\JBN\3900\3950\16_3950_210 194 and University Drive\CAD\Design\Sheets\170BR_002_NOTES.docm

94-351.550 NL



80'-0"

28'-4"

STATE PROJECT NUMBER SE‘;QON Sn%E_T
ND IM-8-094(090)351 170 3

800"

NHU-8-081(039)924

11" PCC !

¢ Box Culvert

12" Salvaged Base Course

Sta. 2006+95.72 Pr_Path
‘ Sta. 2103+12.29 Pr_WBEnt

X

Va0 MYaa® Vet

Va9 200 MY =0 WYas®) N =a MYa M L)=a Wi N =a s

[ S s IS 'y B S 5 S -
Porse o wng wo%-mk \Va0/20=0 MYa ) 20=8 WYa @) N =0 WTa )N =0 ATa )2 9=8 WYa D=8 WYa #/r®:

NOTES:

Provide a 1'-0" minimum depth of foundation fill under
the floor. Remove and replace all unsound material
under the box with foundation fill. The Engineer will
determine the depth required.

Extend the geosynthetic material and foundation fill to
the end of the apron.

|
SR 2
Geosynthetic (typ)
Limit of Box Culvert !\I_/Iatenal
Excavation ype G
18'-4" 50"

Geosynthetic Geogrid Limits (typ)

(SHOWING SECTION ALONG & ROADWAY)

GEOSYNTHETIC GEOGRID PLACEMENT AND FOUNDATION FILL
THROUGH EXISTING EMBANKMENT

Foundation
Fill

Existin
Ground

This document
was originally issued and
sealed by Jeremy L. McLaughlin
Registration Number PE 4883
on 8/11/17 and the original
document is stored atthe North
Dakota Department of
Transportation

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE S TO 18TH AVE S

EXCAVATION & FOUNDATION
FILL DETAILS

jvanderheiden

H:\Fargo\JBN\390013950116_3950_210 194 and University Drive\CAD\Design\Sheets\170BR_003_FILL.dgn

YYXX000 XXX

Houston Engineering Inc.

94-351.550 NL




SECTION SHEET
STATE PROJECT NUMBER NO. NO.
__l ND IM-8-094(090)351 170 4
. A
‘ 23-6% NHU-8-081(039)924
131" N 21 Sp @ 1'-0" ~ W22-W1 ~ Back Face 1-0"
3" | 15 Sp @ 1'-6" ~ O1 - 016 ~ Front Face (Not Shown) | 91/2"’¢ 2-P2 (Field
| o1 016 | bend to fit) — =
<110 L] - | ]
// ©
’/ ~
2-H6 W1 AR 016 w1
2-H5
2-H1 /V = o
2-H4 / T8 . =
8" 2-H3 212 <2
% 2-H2 | od O
|——" [—————— joX
% ] _— ol 8
/ 1] «© ﬁ N
W23 [ o1 o - \ .
e | = W23 A3
= ‘ r
[ . | e o T S P e e e o e e zoﬁ e X @ :1\ ‘ﬂ
@ C24 / | N
N / A3
A2 A3 A1 | 3-A3 AA
c23 c7 Cc6 _c1
3" | [1-3%" 16 Sp @ 1'-0" ~ C23 - C7 1'-0"| 5Sp @ 1'-0" ~ C6 - C1

END VIEW

WING ELEVATION

Al

8/10/2017

13-4"
8" 12-0" 8"
8 Sp @ 1'-6" ~ TE ~ Top of Roof
V2 Ola
(typ) Nj=
- A N B
1 ola IX
s4 s5 |2
] TE
IS t
2 o (tye) IS H7 This document
z 10Sp@1-0"~ TE 10 ] 2" ¢l was originally issued and
o = ~ Bot of Roof T [~ sealed by Jeremy L. McLaughlin
| o (typ) y y g
X1 I Registration Number PE 4883
& V1 on 8/11/17 and the original
A V3 . (typ) document is stored atthe North
=) — (typ) TB Dakota Department of
© ?;:\ (&) B ars Transportation
F7 ?\:‘ = f\l =
o . —
o) |
Fo E1 ) BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE S TO 18TH AVE S
11" 8Sp@ 1'-6"~T1 11" %
13-10"
SECTION OF BARREL H BAR DETAIL BARREL SECTION &
WING WALL
YYXX000 XXX Houston Engineering Inc. 94-351.550 NL

12:29:55 PM jvanderheiden

H:\Fargo\JBN\390013950116_3950_210 194 and University Drive\CAD\Design\Sheets\170BR_004_BARREL.dgn



SECTION | SHEET
STATE PROJECT NUMBER o iEE
ND IM-8-094(090)351 170 5
NHU-8-081(039)924
1!_63/8" 1 9“35/8"
C24
S
@
Sym about ¢ /
Ped. Underpass A2 (Bot)
A3 (Top) ) X
% <Z,
=) F12 to match T1 (Top ~ Not Shown) 7
F13 to match T1 (Bottom ~ Not Shown) A3 (Bot
‘ "z
/ 7
/
2-A1  F9 F8 F10 C25 P
(Top) [ (Top) [ (Bot) v
! : g
=+t — 71— — g
[¢] ’ _
£ .
- 7 =
8 % 2 ge
O L 4 o Ve
g"” / 2-A4 e I
op & Bot @ o
o // c7 ( =p ) 0 2 e
£ c6 ~
1 _1 4'777777 A‘%r — PR - - 1 R — p—
1 ; ‘ : | o )
= o = c
&2 \ | = e =
2 1 ‘ S @ g
[T N~ [0]
\ C1 ! TR 5
‘ . Do :
| | =
‘ |
| /
\ /
6'-11" J F1 F6 F7 F2 This document
(Bot)  (Top) (Top) (Bot) was originally issued and
sealed by Jeremy L. McLaughlin
(SHOWING DIMENSIONS) (SHOWING REINFORCING) Registration Number PE 4883
on 8/11/17 and the original
document is stored atthe North
Dakota Department of
FLOOR PLAN Transportation
BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE STO 18TH AVE S
FLOOR DETAILS
8102017 12:30:03 PM jvanderheiden H:\Fargo\JBN\390013950116_3950_210 194 and University Drive\CAD\Design\Sheets\70BR_005_FLOOR.dgn YYXX000 XXX Houston Engineering Inc. 94-351.550 NL




STATE PROJECT NUMBER SE‘;QON Sn%E_T
ND IM-8-094(090)351 170 6

NHU-8-081(039)924

Reference Line

5'-4" V3 Sp @ 1'-0" (Not Shown)
4" V1Sp @ 10"
9" ‘ V2 Sp @ 10"
See "Parapet Detail"
1%" Cl .
t &
(typ) P TE o =
a1
/4 >
V2
(typ)
PARAPET DETAIL
V1
= (typ)
<
=
©|
~
0|
e
F1
(typ)
F2
(typ)
® . This document
\ &l was originally issued and
\ sealed by Jeremy L. McLaughlin
T1 21 Registration Number PE 4883
on 8/11/17 and the original
A1 F12 F13 4" F1Sp@ 10" document is stored atthe North
Dakota Department of
9" ‘ F2 Sp @ 10" Transportation
LONGITUDINAL SECTION BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE S TO 18TH AVE S
WALL DETAILS &
PARAPET DETAIL
YYXX000 XXX Houston Engineering Inc. 94-351.550 NL

8/10/2017 12:30:04 PM jvanderheiden H:\Fargo\JBN\390013950\16_3950_210 194 and University Drive\CAD\Design\Sheets\170BR_006_WALLS.dgn



Reference Line

"

V2 &S5 @ 10"

4"

TE (Top & Bot)

P1 to match TE (Bot)
(Longitudinal Reinforcing Not Shown)

Sym about
¢ Ped Underpass

V1&S4@ 10"

_PE
]
W4l T T
\ + 1
NN T
1 1 ||
- !
= ; N
H | N
= | N
[ ] ! ‘ ‘
1 7 | /
/ ! /
V2 S5 S4 V1
(Top) (Bot) (Bot) (Top)

(SHOWING ROOF REINFORCING)

(SHOWING PARAPET REINFORCING)

ROOF PLAN

STATE PROJECT NUMBER SE‘;QON Sn%E_T
ND IM-8-094(090)351 170 7

Vertical construction joint

NHU-8-081(039)924

extending from top of

parapet to bottom of fillet.

Reference Line

PARAPET

Vertical construction joint
extending from top of
roof to bottom of fillet.
This portion of roof shall
be placed with wing.

SIDE WALL

f

WING DETAIL

%,

This document
was originally issued and
sealed by Jeremy L. McLaughlin
Registration Number PE 4883
on 8/11/17 and the original
document is stored at the North
Dakota Department of
Transportation

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE S TO 18TH AVE S

ROOF DETAILS

8/10/2017

12:30:05 PM

jvanderheiden

H:\Fargo\JBN\390013950116_3950_210 194 and University Drive\CAD\Design\Sheets\170BR_007_ROOF.dgn

YYXX000

XXX

Houston Engineering Inc.
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BAR LIST (CONSTANT) BAR LIST (CONSTANT) STATE PROJECT NUMBER e
MARK SIZE NO. LENGTH SHAPE MARK SIZE NO. LENGTH SHAPE ND |M-8-094(090)351 170 8
W1 7 4 10-11" BENT F8 6 10 16'-0" STR.
W2 7 4 10'-6" BENT F9 6 12 16'-0" STR. NHU-8-081 <039)924
W3 6 4 10'-0" BENT F10 4 10 16'-0" STR.
W4 6 4 9'-8" BENT F12 4 18 8'-4" BENT
W5 6 4 9'-3" BENT F13 4 18 6'-7" STR.
W6 5 4 8'-10" BENT
W7 5 7 55" BENT BAR LIST (VARIABLE)
W8 4 4 8'-0" BENT V1 4 164 15'-3" BENT
W9 4 4 7'-8" BENT V2 6 162 6'-0" BENT
W10 4 4 7'-4" BENT V3 4 138 8'-4" STR.
W11 4 4 6'-11" BENT
W12 4 4 6'-7" BENT F1 4 164 9'-3" BENT
W13 4 4 6'-3" BENT F2 5 162 5'-9" BENT
W14 4 4 5'-10" BENT F6 6 82 13'-4" STR.
W15 4 4 5'-6" BENT F7 6 81 13'-4" STR.
W16 4 4 5'-2" BENT
W17 4 4 4'-9" BENT S4 7 82 12'-8" STR.
W18 4 4 4'-4" BENT S5 5 81 12'-8" STR.
W19 4 4 4'-0" BENT
W20 4 4 3'-8" BENT T1 4 44 68'-10" STR.
W21 4 4 3'-3" BENT TE 4 22 70'-2" BENT
W22 4 4 2'-11" BENT
W23 4 4 2'-6" BENT
C1 5 4 11'-6" BENT
C2 5 4 11'-2" BENT
C3 5 4 10'-10" BENT .
C4 5 4 10'-6" BENT NOTE:
C5 5 4 10'-4" BENT Unless construction requirements dictate otherwise, the Contractor has
C6 5 4 10'-0" BENT the option to construct the box culvert using construction joints or as one
c7 4 4 11-4" BENT continuous unit. If construction joints are used, the longitudinal bar lengths
c8 4 4 11'-0" BENT may be adjusted, but a minimum lap length of 1'-3" must be maintained.
C9 4 4 10'-8" BENT
C10 4 4 10'-6" BENT
C11 4 4 10'-2" BENT
C12 4 4 9-10" BENT CONCRETE QUANTITY FORMULAS
Cc13 4 4 9-8" BENT ENTIRE FLOOR "[" X 0.42695 + 21.33115 = _ 50.4 CY
cl4 4 4 9-4" BENT TWO OUTSIDE WALLS & FOUR WINGS |"L" X 0.37037 + 13.36934 =  38.6 CY
c15 4 4 9-0" BENT ENTIRE ROOF "[" X 0.36317 + 0.66826 =  25.4 CY
C16 4 4 8-10" BENT TOTAL |"L" X 1.16049 + 35.36874 = 114.3CY
C17 4 4 8'-6" BENT
C18 4 4 8'-4" BENT
C19 4 4 8'-0" BENT
C20 4 4 7'-8" BENT
C21 4 4 7'-6" BENT
C22 4 4 7-2" BENT This document
C23 4 4 7'-0" BENT was originally issued and
C24 4 4 68 BENT sealed by Jeremy L. McLaughlin
€25 4 12 5'-8 BENT Registration Number PE 4883
— on 8/11/17 and the original
E; Z 16 24"8" STR. document is stored atthe North
8 23"1" STR. Dakota Department of
H3 4 8 21'-5 STR. :
Ha 7 8 173 STR. Transportation
H5 4 8 13-2" STR.
H6 4 8 9'-0" STR.
H7 4 108 6'-0" BENT
Hs 6 ) 96" STR. QUANTITIES
CLASS AE-3 CONCRETE 114.3 CY
0 1-016 4 4 SETS 87'-4" STR.
REINFORCING STEEL 21,129 LBS
A1 6 8 12'-10" BENT
A2 6 17-7" STR.
A3 6 16 28-5" STR. BUSINESS US 81 (UNIVERSITY DRIVE)
A4 6 16 14'-1" STR. 21ST AVE S TO 18TH AVE S
P1 4 26 4'-7" BENT
P2 6 8 5'-0" BENT
PE d e 18 TR, REINFORCING BAR LIST
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W1 ~10-1"

W2 ~9'-8"

W3 ~ 94"

W4 ~9'-0"

W5 ~ 8-7"

W6 ~ 8'-3"

W7 ~ 711"

W8 ~ 7'-6"

340"

W9 ~7'-2"

12 1.3

W10 ~ 6'-10"

W11 ~6'-5"

\<<]9 (Min)

W12 ~6'-1"

W13 ~ 5'-9"

W14 ~5-4"

340"

W15 ~ 5'-0"

W16 ~ 4'-8"

TE

W17 ~ 4-3"

W18 ~ 310"

W19 ~ 3'-6"

W20 ~ 3-2"

W21 ~2-9"

W22 ~ 2'-5"

W23 ~ 2'-0"

345"

1.3

W1 - W23

C7~4-2"

Std 180° Hook

(Min)

345"

T1

C8 ~4'-0"

C9 ~3-10"

C10~3-9"

10'-4" ‘

C11~3-71"

Cc12~3-5"

C13~34"

C14 ~3-2"

C15~3-0"

C16 ~2'-11"

C17 ~2'-9"

Cc18 ~2-8"

C19~2-6"

C20 ~ 2'-4"

c21~2-3"

A1

c22 ~2-1"

Cc23 ~2'-0"

C24 ~ 110"

C1~5-0"

C2 ~ 410"
C3~4'-8"

C4~46"
. C5~4'5"
re} C6~4-3"

L~

2"

C7-C24

~— Std 180° Hook

— 1
i

C1-C6

"

30"

H7

37"

BL1

BL2

STATE

SECTION SHEET

PROJECT NUMBER NO. NO.

ND

IM-8-094(090)351 170 9

Equal Spaces

2 SETS SHOWN

BL2

BL1

MARK

LENGTH
1SET

BL1

BL2

SPACES

01-016

87'-4"

15"

96"

15

C25

143"

21 1/4"
7'_9%‘

BAR CUTTING DETAILS

261"

V2

611"

V1

V1 & V2

67"

: R =10%"

Vertical Leg

41"

F12

1-113%"
1-113%"

Vertical Leg

R=8"

19 1/4">\ 6'-2"

NHU-8-081(039)924

107/8 " 1._21/8..

9"

5

%
-

26"

P1

F1

28"

F2

F1&F2

This document
was originally issued and
sealed by Jeremy L. McLaughlin
Registration Number PE 4883
on 8/11/17 and the original
document is stored atthe North
Dakota Department of
Transportation

BUSINESS US 81 (UNIVERSITY DRIVE)
21STAVE S TO 18TH AVE S

BAR DETAILS
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