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MINNESOTA SLIP BRIDGE - PLAN VIEW
SCALE: 3/16"=1'-0"

MINNESOTA SLIP BRIDGE - ELEVATION VIEW
SCALE: 3/16"=1'-0"

Sheet No.     of    Sheets372

GENERAL PLAN AND ELEVATION

1

2

3

4

ITEMS OF WORK

5

6

7

8

9

10

11

12
NOTES:
1. THIS SHEET SHOWS THE GENERAL LOCATION OF MOST

WORK ITEMS AND IS NOT INTENDED TO REPRESENT THE
FULL SCOPE OF WORK.

2. FOR DESCRIPTION OF ITEMS OF WORK SEE SHEET 3
3. FOR GENERAL MACHINERY NOTES SEE SHEET 4.
4. FOR GENERAL ELECTRICAL NOTES SEE SHEET 21.
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WORK ITEMS AND QUANTITIES
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GENERAL MACHINERY NOTES

⁰

City of Duluth Proj. No. 1554I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME
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ENGINEER UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATE
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EXISTING ARCH TRUSS ELEVATION
SCALE 1 1/2" = 1'-0"

MID-SPAN CENTER LATCH DEMOLITION ELEVATION
SCALE 1 1/2" = 1'-0"

HOLE PATCH WELD DETAIL
SCALE 6" = 1'-0"MID-SPAN CENTER LATCH DEMOLITION PLAN

SCALE 1 1/2" = 1'-0"

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME

NAME:

OR UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE STATE OF MINNESOTA.

PAUL SKELTON Sheet No.   of   Sheets

CENTER LATCH DEMOLITION

LIC. NO. DATE:

City of Duluth Proj. No. 1554

5 3726363 10/26/2016

DENOTES REMOVAL

C.L. SPAN

EXISTING ARCH TRUSS

REMOVE EXISTING MID-SPAN
CENTER LATCH ASSEMBLY EXISTING ARCH TRUSS

C.L. SPAN

PATCH HOLES IN EXISTING
ARCH TRUSSES

SEE PATCH DETAIL

GRIND OUT BACKER
BAR AFTER WELDING

SEE NOTE 3

NEW PATCH PLATE

NOTES:
1. REFER TO ORIGINAL CONTRACT PLANS FOR DETAILS OF EXISTING CENTER LATCH AND ARCH TRUSS.
2. REFER TO SHEET 6 FOR NEW CENTER BEARING ASSEMBLY DETAILS.
3. GRIND AND CLEAN WELD SURFACES TO ACCEPT NEW CENTER BEARING SUPPORT.
4. REFER TO SHEET NO. 17 FOR DEMOLITION NOTES.

REMOVE EXISTING MID-SPAN
CENTER LATCH ASSEMBLY

TRIM EXISTING CHANNEL FOR
NEW CENTER BEARING SUPPORT

INSTALLATION SEE NOTE 2

EXISTING ARCH TRUSS WEB

KEY ELEVATION
SCALE 332" = 1'-0"
TWO (2) LOCATIONS

CENTER LATCH 
DEMOLITION LOCATION



ELEVATION VIEW

PLAN VIEW

KEY ELEVATION
SCALE: 3/32"=1'-0"

(2) LOCATIONS
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CENTER BEARING ASSEMBLY

8"
 (
RE
F.
)

1/4" SHIM TYP.

WELD FILLER PLATES IN HOLES
AND GRIND FLUSH TYP.

.L. SPAN

3 1/4" 

(SEE NOTE 6)

3 1/4" 

(SEE NOTE 6)

.50" (REF.)

(SEE NOTE 5 AND 6) (TYP.)

3/4" HEX SOCKET HEAD CAP SCREW (TYP.) 3/4" HEAVY HEX BOLT
W/NUT/WASHER (TYP.)

FIELD DRILL 13/16" HOLES (16) PLACES PER CHANNEL FOR
3/4" x 2" HEAVY HEX BOLT W/NUT/WASHER (TYP.)

CENTER BEARING ASSEMBLY 
CONDITION SHOWN WITH BRIDGE AT CORRECT ELEVATION AT 60°F

SCALE: 3" = 1' - 0"
(2) ASSEMBLIES REQUIRED

CENTER BEARING - MALE

CENTER BEARING - FEMALE

CENTER BEARING SUPPORT
(TYP.)

7 
1/

2"

1'
-
3"
 (
RE
F.
)

EXISTING
(2) C15 x 33.9 (REF.)

2 
1/

2"

5"

6 3/8"

(SEE NOTE 6)

1'-8 1/8"(7) SPA = 

BRIDGE

1" REF. 
(SEE NOTE 5 AND 6)

INSTALLATION NOTES:
1. REMOVE ALL WELDED PLATES AND EQUIPMENT ASSOCIATED WITH EXISTING CENTER LATCHES.
2. TRIM BACK EXISTING C8 X 11.5 CHANNELS TO PROVIDE 1 inch CLEARANCE WITH NEW CENTER BEARING

SUPPORTS.
3. WELD FILLER PLATES IN HOLES IN EXISTING C15 X 33.9 CHANNEL WEBS AND GRIND FLUSH BOTH SIDES.
4. SURVEY BRIDGE SEATED POSITION ELEVATIONS AND ADJUST SPAN TIP ELEVATION USING OPERATING

MACHINERY TO MATCH ORIGINAL DRAWING ELEVATIONS.
5. MEASURE GAP BETWEEN END OF ARCH CHANNELS IN EARLY MORNING AND NOTE TEMPERATURE OF

BRIDGE. (NOTE - GAP SHOWN ON DRAWING IS BASED ON 60°F TEMPERATURE OF BRIDGE). ADVISE
ENGINEER OF MEASUREMENT.

6. LAY OUT AND DRILL (16) HOLES PER CHANNEL AS SHOWN BASED ON ESTABLISHED BRIDGE AND
ADJUSTING FOR TEMPERATURE.  ADD 0.03" TO 6 3/8" DIMENSION SHOWN ON DRAWING FOR EVERY 10°F
COLDER THAN 60°F. SUBTRACT 0.03" FROM 6 3/8" DIMENSION SHOWN ON DRAWING FOR EVERY 10°F
HOTTER THAN 60°F.

7. INSTALL W8 X 31 CENTER BEARING SUPPORT USING 3/4" A325 BOLTS. SUPPORTS SHALL BE INSTALLED
LEVEL.

8. INSTALL MALE AND FEMALE CENTER BEARINGS WITH NOMINAL 1/4" SHIMS AS SHOWN.
9. VERIFY THAT BRIDGE WILL SEAT AT CORRECT ELEVATION WHEN AT 60°F.  ADJUST SHIMS AS REQUIRED.
10. LUBRICATE INTERFACE BETWEEN MALE AND FEMALE CENTER BEARING PRIOR TO SPAN OPERATION.

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME

NAME: LIC. NO.

OR UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATE

City of Duluth Proj. No. 1554

PAUL SKELTON
26363 10/26/16

CENTER
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EXISTING C8 X 11.5 (REF.)
(SEE NOTE 2)
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CENTER BEARING DETAILS

CENTER BEARING SUPPORT
SCALE: 3" = 1' - 0"

MATL: ASTM A709 GR. 50
ALL WELDS CPGW
(4) REQUIRED

CENTER BEARING - MALE
SCALE: 3" = 1' - 0"
MATL: ASTM A668 CL. K

 MACHINE 125 RMS ALL OVER
(2) REQUIRED

CENTER BEARING - FEMALE
SCALE: 3" = 1' - 0"

MATL: ASTM B22 UNS NO. C86300
 MACHINE 125 RMS ALL OVER

(2) REQUIRED

8"
 (
SQ

R.
)

R4 1/2"

(SPHERICAL)

1/2" TO 4.50" RADIUS 5 1/2" DIA.

2 1/2" DIA.
LC3 FIT W/ SUPPORT

R4 1/2" 

(SPHERICAL)

3 1/2" TO 4.50" RADIUS

2 1/2" DIA. C' BORE 3/4" DP.
LC3 FIT W/ CENTER
BEARING

8"

8"

1"

3/4"

1'-11 3/4"

3 1/8"1'-8 1/8"(7) SPACES @ 2 7/8" = 

5"

2 1/2"

4"

4"

5"

2 1/2"

5"
2 
1/

2"

13/16" DIA. (TYP.)
13/16" DIA. (TYP.)

W8 x 31

10"

3 
3/

8"

1"

1"

13/16" TYP.

5"

2 1/2"3/4"

4"

4 3/4"

4"

8"
4"

8"

4"

5"

2 1/2"

5"
2 
1/

2"

1 3/16" DIA.
C' BORE 13/16" 
 DP. TYP. DRILL
 THRU 13/16" DIA. 

13/16"

5 11/16" DIA. (REF.)

3 3/4"

3"

2 1/2" DIA.
LC3 FIT W/ SUPPORT

1" REF.

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME

NAME: LIC. NO.

OR UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL
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DATE
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1/4" R

PROVIDE BOSS WITH MINIMUM
RADIUS/ CHAMFER TO SUIT

INSTALLATION

PROVIDE C'BORE WITH MINIMUM
RADIUS/ CHAMFER TO SUIT
INSTALLATION

1 1/2"



KEY ELEVATION
SCALE: 3/32"=1'-0"

(4) LOCATIONS
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TIE ROD ASSEMBLY

21'-2 5/16" NOM. SEE SHEET 4 FOR FIELD MEASUREMENT REQUIREMENTS

3-8UN-2B JAM NUT (TYP.)
MATL: ASTM A194 GRADE 2H
RH THD. ONE END, LH THD. OTHER END

1 
1/
8"

WRENCH FLAT

9 1/2" THREAD LENGTH

10"

17"

20 1/4" REF.

6 1/4"

10 1/4"

2 5/8"
RUNOUT

30°

SKF GE 50 ES-2LS
BEARING OR EQUAL

(8) REQD.

3/16" SPACER

2.
20
5 
in
 [
56
.0
 m

m
] 

O
.D
. 
SP
AC

ER
(S
EE
 N

O
TE
 4
) 

1.
99
 i
n 
[5
0.
5 
m
m
]

SP
AC

ER
 I
.D
.

1 3/4" REF.

19'-4"

9" TAP DRILL

3-8UN-2A (TYP.)
RH THD. ONE END, LH THD. OTHER END

4 1/4"2"

SS INTERNAL RETAINING RING TYP.
McMASTER CARR PART NUMBER 98394A528

(16) REQD.

TIE ROD ASSEMBLY
SCALE: 3" = 1' - 0"

(4) ASSEMBLIES REQUIRED

TIE ROD END
MATL: ASTM A668 CLASS G
SCALE: 6" = 1' - 0"
(8) REQUIRED

TIE ROD END ASSEMBLY - DEVELOPED VIEW
SCALE: FULL 

EXISTING CLEVIS PLATES

SPACER BUSHING
MATL: AISI 316 SS

(16) REQD.

” ”

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME
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3-8UN-2A
(4) REQD. RH THD.
(4) REQD. LH THD.

9"11 3/16"

1.
97
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0.
0 
m
m
]

PI
N
 D

IA
.

2.
95
 i
n 
[7
5.
0 
m
m
]

(S
EE
 N
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TE
 4
)

3° MAX. ROTATION

1 1/8"
1 9/16"

PIN
(SHOWN GENERIC)

MATL: ASTM A668 CL. K
(8) REQUIRED
(SEE NOTE 3)

3.
07
 i
n 
[7
8.
0 
m
m
] 
O
.D
.

RE
TA
IN
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G 

RI
N
G 

GR
O
O
VE

.09 in [2.4 mm]
RETAINING RING GROOVE WIDTH

6 
1/

2"
 D

IA
.

TIE ROD ASSEMBLY

R2"

5" OD x 1 1/8" WALL SEAMLESS
MECHANICAL TUBE,
MATL: ASTM A519 GRADE CD 1026.

1 
9/

16
"

4 
1/

4"
 D

IA
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RACK DRIVEN OPERATING SYSTEM - TOWER ELEVATION
SCALE: 5/8"=1'-0"

EXISTING ROPE DRIVEN OPERATING SYSTEM - TOWER ELEVATION
SCALE: 5/8"=1'-0"
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RACK AND PINION ASSEMBLY

127
16

EXISTING LOCK PIN

EXISTING 
COUNTERWEIGHT

9 3/
4"

9'-9"

9'
-
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"
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GE
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 H
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GE

C
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. 
C
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U
N
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RW

EI
GH

T
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 H

IN
GE

EXISTING
COUNTERWEIGHT

(TO REMAIN)

EXISTING LOCK
PIN BRACKET
(TO REMAIN)

52
° 
(R
EF
.)

17° (REF.)

18" TOWER VERTICAL
EDGE, CHANNEL SIDE

C.L. CTWT ARM HINGE,
C.L. RACK BEAM HINGE

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME
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ENGINEER UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATE

City of Duluth Proj. No. 1554

PAUL SKELTON
26363 10/26/16

15'-2 5/8"
CLOSED POSITION

3'-3 1/8"
OPEN POSITION

NEW
RACK BEAM ASSEMBLY
POSITION WITH BRIDGE

IN THE CLOSED POSITION.
(SEE SHEET 13 FOR DETAILS.)

NEW
RACK BEAM ASSEMBLY
POSITION WITH BRIDGE
IN THE OPEN POSITION.

35
°

CARRIAGE ASSEMBLY
(SEE SHEET 14 FOR DETAILS)

1'
-
2"

TO
P 

O
F 
SU

PP
O
RT

PE
DE
ST
AL

REMOVE EXISTING
ROPE DRIVEN SYSTEM. 

INCLUDING BUT NOT LIMITED TO
THE REDUCERS, DRUMS, BEARINGS, 

SHEAVES, AND ROPES. 

C.L. NEW PINION
BEARING

TOP OF EXISTING
COUNTERWEIGHT ARM

RACK HINGE PIN SUPPORT
PEDESTAL SEE SHEET 11
FOR DETAILS. 

EXISTING LOCK
PIN BRACKET
(TO REMAIN)

1/
2"
 S
H
IM
S



EXISTING TOWER SHEAVE SUPPORTS DEMOLITION
SCALE 1" = 1'-0"

NOTE: NEAR SIDE GUSSET PL. AND TOWER LEG NOT SHOWN FOR CLARITY

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME

NAME:

OR UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE STATE OF MINNESOTA.

PAUL SKELTON Sheet No.   of   Sheets

TOWER SUPPORTS DEMOLITION

LIC. NO. DATE:

City of Duluth Proj. No. 1554

10 3726363 10/26/2016

DENOTES REMOVAL

REMOVE EXISTING SHEAVE SUPPORTSREMOVE EXISTING SHEAVE SUPPORTSA
-

SECTION
SCALE: 1" = 1'-0"

A

NOTES:
1. REFER TO ORIGINAL CONTRACT PLANS FOR DETAILS OF EXISTING CABLE DRIVEN OPERATING MACHINERY
   TOWER MOUNTED TO SHEAVE SUPPORTS.
2. REFER TO SHEET 17 FOR DEMOLITION NOTES.

KEY ELEVATION
SCALE 332" = 1'-0"
FOUR (4) LOCATIONS

EXISTING TOWER SHEAVE SUPPORTS
DEMOLITION LOCATIONS



HINGE PIN SUPPORT PEDESTAL
SIDE ELEVATION

SCALE 1" = 1'-0"
NOTE: NEAR SIDE TOWER LEGS NOT SHOWN FOR CLARITY

HINGE PIN SUPPORT PEDESTAL
FRONT ELEVATION

SCALE 1" = 1'-0"
NOTE: FRONT TOWER LEGS NOT SHOWN FOR CLARITY

RACK HINGE PIN SUPPORT PEDESTAL DETAIL
SCALE 1 1/2" = 1'-0"

(4) REQUIRED
NOTE: NEAR SIDE MOUNTING PL. NOT SHOWN FOR CLARITY

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME

NAME:

OR UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE STATE OF MINNESOTA.

PAUL SKELTON Sheet No.   of   Sheets

RACK HINGE PIN SUPPORT PEDESTAL

LIC. NO. DATE:

City of Duluth Proj. No. 1554

11 3726363 10/26/2016

3'
-
41

2
"

11
2
"

4"

9'
-
11
"

C.L. TORQUE TUBE

2'
-
4"

1'-71 2"

1'-5"

3/8
TYP.

4'-211 16" (REF. SEE NOTE 1)

11 2" PL

1" STIFFENER PLS.

1'-8" NOMINAL CLEAR
SEE NOTE 1

4x5 8" NOMINAL FILL PL.
SEE NOTE 1

1
2" MOUNTING PL.

1" CLEAR

R=1
2" (TYP.)

1'-6"

MOUNTING PL.

C.L. CTWT
ARM HINGE

1'-6"

2'-0"

1'
-
91

2
"

11 2" (TYP.)

1'-0"

73
4
"

(T
YP
.)

21
4
"

7
8" DIA. A325 THRU BOLT
(TYP.)

EXISTING TOWER LEGS
(TYP.)

RACK BEAM
SEE NOTE 2

1
2" NOMINAL

SHIMS

4'-711 16" (REF. SEE NOTE 1)

93
4
"

1
2" MOUNTING PLS.

FILL PL.
SEE DETAIL 2

FILL PL.
SEE DETAIL 1

3'
-
41

2
"

3/8
TYP.

3/8
TYP.

RACK HINGE
PIN BEARING WELDMENT

SEE NOTE 2

EXISTING TOWER
EXISTING
TOWER

5'
-
3"

NE
W
 H

SS
 4
X4
X3
/8

  
 -

 (
8)
 R

EQ
UI
RE
D

C.L. EXISTING TOWER
C.L. HINGE PIN SUPPORT PEDESTAL

NOTES:
1. REFER TO EXISTING DRAWINGS FOR EXISTING TOWER DIMENSIONS.  CONTRACTOR TO VERIFY MEASUREMENTS IN FIELD PRIOR TO WORK.
2. FOR RACK HINGE PIN ASSEMBLY DETAILS SEE SHEET 12
3. SEE SHEET 3 FOR SEQUENCE OF WORK AND SHEET 4 FIELD ALIGNMENT REQUIREMENTS.
4. HINGE PIN SUPPORT PEDESTAL WILL BE MEASURED AND PAID UNDER STRUCTURAL STEEL (3310) PAY ITEM. SHIMS ARE INCLUDED
   UNDER MACHINERY ITEMS.  SEE MACHINERY DRAWINGS AND SPECIAL PROVISIONS FOR REQUIREMENTS.

C.L. RACK HINGE PIN

7
8" DIA. A325 BOLT
(TYP.)

C.L. RACK HINGE PIN

EXISTING FRONT
TOWER LEG

1
2" MOUNTING PL.

EXISTING GUSSET PL.

NEW HSS 4X4X3/8

4x1 4" NOMINAL FILL PL.
SEE NOTE 1

BOLT THRU EXISTING 
TOWER LEG

4x3 4" COVER PL. (TYP.)

EXISTING REAR
TOWER LEG

1
2" MOUNTING PL.

1
2" MOUNTING PLS.

125

11 2" 51 4"

7"

51 4" 51 4" 51 4"

2'-0"

1'
-
5"

C.L. HINGE PIN PEDESTAL
C.L. TORQUE TUBE

3/8
TYP.

SECTION
SCALE: 1" = 1'-0"

A

DETAIL
SCALE: 2" = 1'-0"

1 DETAIL
SCALE: 2" = 1'-0"

2

A
-

BOLT THRU EXISTING
TOWER LEG

(TYP. FRONT LEGS 8 LOCATIONS) (TYP. REAR LEGS 8 LOCATIONS)

C.L. TORQUE TUBE
HSS 16X12X5/8

1'
-
11

2
"

41 2"

(TYP.)

C.L. HINGE PIN PEDESTAL

2
-

SEE DETAIL
1
-

SEE DETAIL

C.L. EXISTING TOWER
C.L. HINGE PIN SUPPORT PEDESTAL



RACK HINGE PIN ASSEMBLY - DEVELOPED VIEW
SCALE: 6"=1'-0"

(4) ASSEMBLIES REQUIRED

BEARING WELDMENT - ELEVATION VIEW
SCALE: 3"=1'-0"
(4) REQUIRED

Sheet No.     of    Sheets3712

RACK HINGE PIN ASSEMBLY DETAILS

SEE DETAIL 2
SEE DETAIL 2

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME

NAME: LIC. NO.

OR UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATE

City of Duluth Proj. No. 1554

PAUL SKELTON
26363 10/26/16

8 
1/
4"

1'
-
2"

1 1/4"

14
"

1 1/2"

1 1/4"

1 1/2"

6"

12
" 
DI
A.

7 
3/

4"
 D

IA
.

9"
 B

.C
.

3/8

3/8
(TYP.)

3/8
(TYP.)

3/8
3/8

(TYP.) 

5 3/8"

6 
3/
4"

3"

3/4"

DILL THRU END CAP,
DRILL AND TAP RACK BEAM
FOR (4) 1/2" DIA. CAP SREWS,
WITH LOCK WASHER.

DILL THRU END CAP,
DRILL AND TAP PIN 
FOR (4) 1/2" DIA. CAP
SREWS WITH LOCK WASHER.

22
"

R8" 

1" (TYP.)

70
° 70°

END CAP

RACK BEAM
SEE SHEET 13
FOR DETAILS (TYP.)

3 7/8"

2 7/8"2 7/8"

C.L. RACK HINGE PIN
BEARING WELDMENT

1"

4 3/8"

11 23/32"

(PIN LENGTH)

5 
3/

4"
 D

IA
.

4 
3/
4"
 D

IA
.

(S
EE
 N

O
TE
 1
)

1 
1/

2"

8"
 D

IA
.

HINGE PIN

1/32" GAP
BETWEEN PIN AND END CAP

BEARING WELDMENT

DRILL THRU WELDMENT FOR
1/8 NPTF BUTTON-HEAD GREASE
FITTING, 3 LOCATIONS 70° APART.

8 1/2" (TYP.)

5 1/4"

2"

1'-0"

2'-0"

8 
1/

2"
 (
TY
P.
)

8"

1'
-
5"

C
.L
. 
B
EA
RI
N
G 

W
EL
DM

EN
T 
AN
D

C
.L
. 
RA
C
K
 B

EA
M

SEAL SL1

HINGE PIN

BEARING B2

BEARING WELDMENT

RETAINER RING
(TYP.)

5 
7/

8"
 D

IA
.

6 
7/

8"
 (
SE
E 
N
O
TE
 1
)

7"
 D

IA
. 
(S
EE
 N

O
TE
 1
)

7 
3/

4"
 (
SE
E 
N
O
TE
 1
)

10
 1
/
2"
 (
SE
E 
N
O
TE
 1
) 1/8 X 1/8 CHAMFER 

(BEARING WELDMENT) / 
1/16" FILLET (RETAINER RING)

"

DETAIL 1
SCALE: FULL

1

30°

4 
3/

4"
 I
.D
.

5 
3/

8"

(S
PA
C
ER
)

5 
3/

4"

1 7/8"

(SPACER)

DETAIL 2
SCALE: FULL

2

SPACER

7"

1 1/2"10 1/2"5 1/4"

SUPPORT PEDESTAL
SEE SHEET 11
FOR DETAILS

DRILL AND REAM BEARING
WELDMENT FOR (8) 1" DIA.
H.S. BOLTS, WITH WASHERS
AND NUT.

SIDE VIEW

PLAN VIEW

FRONT VIEW

1/
2"
 S
H
IM
S



RACK ASSEMBLY - ELEVATION VIEW
SCALE: 1 1/2"=1'-0"

(4) ASSEMBLIES REQUIRED

RACK ASSEMBLY - DEVELOPED ELEVATION VIEW
SCALE: 1 1/2"=1'-0"

Sheet No.     of    Sheets3713

RACK BEAM ASSEMBLY DETAILS

SEE 
DETAIL 2

SEE DETAIL 1

54.454RACK SEGMENT (26 TEETH) = "(TYP.)

163.363(3) RACK SEGMENTS PER RACK WELDMENT = " (REF.)

17'-2 1/4" (OVERALL LENGTH)

13'-8 11/16" 2'-3 7/8"

16'-3 3/4"

8 
1/

4"

10
.4
58

.
01
" 
(H
O
LD
)

7 3/4"

10 3/4" (HOLD)

11
"

4'-3 3/4"(24) 34"DIA. H.S. BOLTS SPA @ 2 1/4"=  (TYP.) 

(24 BOLTS PER RACK SEGMENT, 
72 REQUIRED PER RACK ASSEMBLY) 

1 1/2"

4 
1/

4"

SECTION A-A
SCALE: HALF

A
  

A
 

1/
2"

DRILL THRU RACK BEAM AND RACK SEGMENTS
FOR (72) H.S. BOLTS, WASHERS, AND NUT.

1"

104°

3/4"

DETAIL 2
SCALE: FULL

2
  

R2'-0"

2'-2"

10
.4
6"

10 1/2"

C.L. RACK PITCH LINE
C.L. HINGE PIN

1 1/2"

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME

NAME: LIC. NO.

OR UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATE

City of Duluth Proj. No. 1554

PAUL SKELTON
26363 10/26/16

3"

10
.4
6"

C.L. RACK PITCH LINE
C.L. HINGE PIN

C.L. RACK BEAM

R1/8"

R1/8"

2 
1/

4" 11 8"
11 8"

3.
33
3"

6"

3/8
3/8

(TYP.)

2"

3"

3"

R2"
11
"

DETAIL 1
SCALE: 3"=1'-0"

1
  

16
0°

14'-11 15/16"

12"

R10 1/2"

C
.L
. 
RA
C
K

PI
TC
H
 L
IN
E

125


0.
01
"

ST
RA
IG
H
N
ES
S

125



CARRIAGE ASSEMBLY - ELEVATION VIEW
SCALE: 3"=1'-0"

(4) ASSEMBLIES REQUIRED

ECCENTRIC SHAFT - SIDE VIEW
SCALE: FULL

H.S. TURNED STUD DETAIL
SCALE: 1'-0"=1'-0"

Sheet No.     of    Sheets3714

CARRIAGE ASSEMBLY DETAILS

SEE DETAIL 4
SEE DETAIL 3

SEE DETAIL 2

SEE DETAIL 1

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME

NAME: LIC. NO.

OR UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATE

City of Duluth Proj. No. 1554

PAUL SKELTON
26363 10/26/16

1/4"

3 1/2"

2 3/8"

6"

3/8" 1 7/16" 1'- 1/16" ECCENTRIC PORTION OF SHAFT 1 9/16" LENGTH OF 
SQUARE END OF SHAFT

1/16" CLEARANCE BETWEEN
SHAFT END AND END CAP.

1/16" (TYP.)

1 
3/

4"
 D

IA
.

RC
6 
 F
IT

2 
3/

8"
 D

IA
. 
C
'B
O
RE

4 
1/

8"
 B

.C
.

5 
1/

8"
 O

.D
. 
EN
D 

C
AP

2"

11 5/8"3" 3"

1/
4"

5" 5"

1'
-
6 
7/

8"
 (
SE
E 
N
O
TE
 3
)

5 
1/

8" 3"
2 
1/

2"

5 
1/

8"

3"

7 1/2" 7 1/2"

3/8
3/8

(TYP.)

1" SQ
R.

4 
1/

8"
 B

.C
.

HHS8X4 1/2"
3/8

(TYP.)

1 
7/

8"
  
DI
A.
 

RC
6 
 F
IT

2 
3/

8"
 L
C
6 
FI
T

5 
1/

8"
 O

.D
. 
SH

AF
T 
FL
AN
GE

DRILL THRU SHAFT
FLANGE FOR (8) 3/8" DIA. 
COUNTERSUNK SCREW,
DRILL AND TAP PLATE
ON A 4" B.C.

R3"

2 
1/

8"
 I
.D
.

4 
3/

4"
 D

IA
.

3/8"

SECTION A-A
SCALE: 3"=1'-0"

A
  

A
 

1'
-
6 
7/

8"

SECTION B-B
SCALE: FULL

B
  

1/
16
"

EC
C
EN
TR
IC
IT
Y

PROVIDE A 1" INDICATION
GROOVE ON O/B FACE

OF SHAFT FLANGE, IN THE
DIRECTION OF SHAFT

ECCENTRICITY.

DRILL THRU END CAP FOR 
(8) 3/8" DIA. COUNTERSUNK SCREW
ON 4" B.C. DRILL AND TAP PLATE.

3/4"

(TYP.)

ROLLER BUSHING
OUTER SURFACE

3/8
(TYP.)

ROLLER

ROLLER
BUSHING

ECCENTRIC
SHAFT

DRILL THRU BEARING
CAP, DRILL AND TAP 
CARRIAGE WELDMENT
FOR (2) 3/4" DIA. H.S.
CAP SREW. (TYP.)

DRILL THRU SPLIT 
BUSHING, DRILL

AND TAP BEARING 
CAP/CARRIAGE

WELDMENT FOR 
(8) 3/8" DIA.

COUNTERSUNK 
CAP SCREWS.

11.75(WELDMENT) " +0.0012 -0.00

(CAP)11.75" +0.00 -0.0009

(TYP.)
125

(8) ROLLER ASSEMBLIES REQUIRED

4 5/8"

B
 

3"

3"

C.L. CARRIAGE ASSEMBLY

DETAIL 4
SCALE: 2' = 1'-0"

4
  

SEE NOTE 1
(TYP.)

SEE NOTE 1

CARRIAGE
WEB PLATE

CARRIAGE
BOSS PLATE

END CAP

3 
3/

8"
  

O
.D
. 
B
U
SH

IN
G 

FL
AN
GE

3/4"

(TYP.)

5 
1/

2"
 0
.D
.

2 
3/

8"
FN
1 
FI
T

1'-3 13/16"

SELF-THREADING 
LEAKPROOF FITTING
MCMASTER-CARR 
1103K31 

ROLLER

ROLLER BUSHING

SEE NOTE 1 AND 2

C' BORE CARRIAGE
ROLLER 9/16" DIA. AND
9/16 DEEP. DRILL AND TAP 
ROLLER FOR 1/4" DIA. NPT HOLE.
DRILL THRU BUSHING FOR
3/16" DIA. HOLE.

9/16"

13
/
16
"

3/
8"

DETAIL 3
SCALE: 2' = 1'-0"

3
  

6 
1/

2"
 D

IA
. 
RC

6

FI
T 
W
/
 S
H
AF
T

7 
1/

4"
 D

IA
. 
LC
1 
FI
T

W
/
 C

AR
RI
AG
E 
H
O
U
SI
N
G

8 
1/

4"

9 
1/

4"
 O

.D
.

3"

3/8"

2 
1/

4"

3"
1/

4"
 C

LE
AR
AN
C
E

2 
3/

8"

1/
4"
 L
IN
ER

3"

2 
7/

8"

CARRIAGE
WELDMENT

BEARING CAP

SPLIT BUSHING

DETAIL 1
SCALE: HALF

1
  

DETAIL 2
SCALE: FULL

2
  

GREASE FITTING DETAILS,
SIMILAR TO DETAIL 3.

1 
1/

2"

3/4"

DRILL AND TAP 
CARRIAGE WELDMENT FOR

 DIA.-10UNC-2A

13/16" DIA. LC6 FIT
W/ CARRIAGE WELDMENT
HOLE

2"

7 
1/
4"

3/4"-10UNC-2A FOR
DOUBLE NUTS, PROVIDE
HARDENED PLAIN WASHER
UNDER FIRST NUT.

1 5/16"



PINION ASSEMBLY - DEVELOPED VIEW
SCALE: 3"=1'-0"

RACK AND PINION MESH VIEW
SCALE: 3"=1'-0"

(4) PINIONS REQUIRED
(12) RACK SEGMENTS REQUIRED

PINION ASSEMBLY - SIDE VIEW
SCALE: 3"=1'-0"

(RACK BEAM NOT SHOWN FOR CLARITY)

Sheet No.     of    Sheets3715

PINION ASSEMBLY DETAIL

SEE DETAIL 1

7" PINION
FACE WIDTH

COUPLING, C2-B

1/2" SHIMS

(TYP.)

7 
1/

2"
 D

IA
. 
FN
2 
FI
T

W
/
 R

AC
K
 S
PA
C
ER

8 
1/

2"
 D

IA
.

R1/8"SHAFT  FILLET

6"
 (
RE
F.
)

DETAIL 1
SCALE: FULL

1
  

PINION BEARING
SUPPORT SURFACE

C.L. RACK AND PINION

10
.4
58

.
01
"

8.378" (REF.)

(CLOSED SPAN)

46.077" (REF.)

PINION BEARING SUPPORT
(SEE SHEETS 18 AND 19 FOR DETAILS)

RACK BEAM ASSEMBLY
(SEE SHEET 13 FOR DETAILS)

CARRIAGE ASSEMBLY
(SEE  SHEET 14 FOR DETAILS)

54.454"
29 TEETH PER SEGMENT 

7 3/4" RACK
BASE WIDTH

125

2 
1/

4"

5.
66
7"

3.
33
3"

4"

RACK BEAM

CARRIAGE
WELDMENT

NOTES:
1. ALL FILLETS AND RADII TO BE 1/8". FOR SURFACE FINISHES SEE GENERAL MACHINERY

NOTES AND SPECIFICATION, UNLESS OTHERWISE NOTED.
2. CARRIAGE ASSEMBLY SHALL BE TESTED WITH RACK AND PINION FOR SMOOTH

OPERATION UNDER NO LOAD CONDITION IN THE SHOP.

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME

NAME: LIC. NO.

OR UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATE

City of Duluth Proj. No. 1554

PAUL SKELTON
26363 10/26/16

11
.3
3
.
01
" 
DI
A.
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C
H
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N
IO
N
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IT
C
H
 D

IA
.

125

10
2°

1 3/4"

7/8"

9 
13
/
16
"

11
.3
3
.
01
" 
O
.D
.

(M
AT
C
H
 P

IN
IO
N
 P

IT
C
H
 D
IA
M
ET
ER
)
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3 3/4"
TO C.L. PINION

1'- 3/4"

7 1/4" 7 1/4"
C.L. CARRIAGE PLATE

1'- 3/4"

2 1/4"2'-1 1/2"

3'-9 5/8"

C.L. PINION BEARING B1

C.L. CARRIAGE PLATE

C.L. PINION BEARING B1

C
.L
. 
RA
C
K
 P
IT
C
H
 L
IN
E

C
.L
. 
PI
N
IO
N

1/4"

(TYP.) 2 1/4"

(TYP.)

1/16"

(TYP.)

1/16 X 1/16 CHAMFER"

1'-4 1/2"

NEW W16x57
(SEE SHEET 18)

1'
-
5 
1/

8"
 (
RE
F.
)

6 
1/

2"

1/
2"
 S
H
IM
S

IN THE SHOP,
DRILL AND REAM,

FOR (4) 1 1/8" DIA.
H.S. BOLTS, WASHERS

AND NUTS.

RACK SPACER



OPERATING MACHINERY ASSEMBLY - PLAN VIEW 
SCALE: 3/4"=1'-0"

(2) ASSEMBLIES REQUIRED

OPERATING MACHINERY OUTPUT SHAFT ASSEMBLY - ELEVATION VIEW
SCALE: 1"=1'-0"

RACK NOT SHOWN FOR CLARITY

OPERATING MACHINERY INPUT SHAFT - ELEVATION VIEW
SCALE: 1"=1'-0"

OUTPUT MACHINERY NOT SHOWN

Sheet No.     of    Sheets3716

OPERATING MACHINERY ASSEMBLY

NOTES:
1. QUANTITIES SHOWN WITHIN OPERATING MACHINERY TABLES ARE INTENDED TO REPRESENT TOTAL

QUANTITIES FOR ALL ASSEMBLIES. SPARE QUANTITIES SHALL BE PROVIDED AS NOTED WITHIN THE
MACHINERY SPECIAL PROVISIONS.

2. THE CONTRACTOR SHALL COORDINATE WITH THE REDUCER, COUPLING AND PINION MANUFACTURER AND
PROVIDE A COLLINEAR ALIGNMENT BETWEEN PINION SHAFT PAIRS.

3. PROVIDE ½  INCH NOMINAL SHIM PACKS AT MOUNTING BASE OF ALL OPERATING MACHINERY EQUIPMENT
4. ALL MACHINERY SUPPORT SURFACES TO BE FLAT AND LEVEL AND PARALLEL TO EACH OTHER.
5. FOR OPERATING MACHINERY SUPPORTS SEE SHEETS 18 THRU 20.
6. FOR ELECTRICAL DETAILS SEE SHEETS 21 THRU 36.

INSTALLATION NOTES:
1. FINAL CONNECT THE C2 COUPLINGS AFTER THE PINION ASSEMBLIES HAVE BEEN INSTALLED AND AFTER

BACKLASH CLEARANCE HAS BEEN REMOVED FROM THE SHAFT ASSEMBLIES AND REDUCER IN THE
DIRECTION OF PINION TOOTH LOADING.  CONNECTION AT C2 COUPLING SHALL BE ACHIEVED BY
ADJUSTING POSITION OF ITS SLEEVE.

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME

NAME: LIC. NO.

OR UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATE
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LEGEND DESCRIPTION QUANTITY RATING

MM1-E EAST MAIN SPAN MOTOR 1 4
15 HP, 8 POLE, 480 VAC, INVERTER DUTY, 1.25 SERVICE FACTOR, DESIGN B
MOTOR

MM1-W WEST MAIN SPAN MOTOR 1
MM2-E EAST MAIN SPAN MOTOR 2
MM2-W WEST MAIN SPAN MOTOR 2

BR1-E EAST MOTOR BRAKE 1 4 8" 480 VAC THRUSTOR BRAKE
BR1-W WEST MOTOR BRAKE 1
BR2-E EAST MOTOR BRAKE 2
BR2-W WEST MOTOR BRAKE 2

INCL-E EAST INCLINOMETER 2
PLUS/MINUS 80 DEGREE 2 WIRE CURRENT OUTPUT ENCLOSED
INCLINOMETER

INCL-W WEST INCLINOMETER

LS-BR1-HR-E EAST MOTOR BRAKE 1 HAND RELEASED LIMIT SWITCH 12 INDUSTRIAL LEVER LIMIT SWITCH

LS-BR1-HR-W WEST MOTOR BRAKE 1 HAND RELEASED LIMIT SWITCH
LS-BR1-R-E EAST MOTOR BRAKE 1 RELEASED LIMIT SWITCH
LS-BR1-R-W WEST MOTOR BRAKE 1 RELEASED LIMIT SWITCH
LS-BR1-S-E EAST MOTOR BRAKE 1 SET LIMIT SWITCH
LS-BR1-S-W WEST MOTOR BRAKE 1 SET LIMIT SWITCH

LS-BR2-HR-E EAST MOTOR BRAKE 2 HAND RELEASED LIMIT SWITCH

LS-BR2-HR-W WEST MOTOR BRAKE 2 HAND RELEASED LIMIT SWITCH
LS-BR2-R-E EAST MOTOR BRAKE 2 RELEASED LIMIT SWITCH
LS-BR2-R-W WEST MOTOR BRAKE 2 RELEASED LIMIT SWITCH
LS-BR2-S-E EAST MOTOR BRAKE 2 SET LIMIT SWITCH
LS-BR2-S-W WEST MOTOR BRAKE 2 SET LIMIT SWITCH

PS-FO-E EAST FULL OPEN PROXIMITY SWITCH 8 LEVERLESS MAGNETIC LIMIT SWITCH
PS-FO-W WEST FULL OPEN PROXIMITY SWITCH
PS-MTD-1 MATED PROXIMITY SWITCH 1
PS-MTD-2 MATED PROXIMITY SWITCH 2
PS-NC-E EAST NEAR CLOSED PROXIMITY SWITCH
PS-NC-W WEST NEAR CLOSED PROXIMITY SWITCH
PS-NO-E EAST NEAR OPEN PROXIMITY SWITCH
PS-NO-W WEST NEAR OPEN PROXIMITY SWITCH

PS-PIN1-E EAST LOCK PIN 1 PROXIMITY SWITCH 4 20 MM NORMALLY CLOSED 24 VDC PROXIMITY SWITCH
PS-PIN1-W WEST LOCK PIN 1 PROXIMITY SWITCH
PS-PIN2-E EAST LOCK PIN 2 PROXIMITY SWITCH
PS-PIN2-W WEST LOCK PIN 2 PROXIMITY SWITCH

EAST AB-20-COMM-E 2 POWERFLEX 700 ETHERNET COMMUNICATIONS MODULE
WEST AB-20-COMM-E

LEGEND DESCRIPTION QUANTITY RATING

CS-EG EAST GATE CONTROL SWITCH 2 3 POSITION, SPRING RETURN TO CENTER

CS-WG WEST GATE CONTROL SWITCH
CS-MTR-E EAST MOTOR SELECTOR SWITCH 2 2 POSITION MAINTAINED CONTACT LEVER SELECTOR SWITCH
CS-MTR-W WEST MOTOR SELECTOR SWITCH
CS-SPAN SPAN OPERATION CONTROL SWITCH 1 THREE POSITION, SPRING RETURN TO CENTER

KS-CP CONTROL POWER SWITCH 1 2 POSITION KEYED SELECTOR SWITCH
KS-JOG-E EAST JOG KEY SWITCH 2 2 POSITION KEYED SELECTOR SWITCH, SPRING RETURN OFF

KS-JOG-W WEST JOG KEY SWITCH
PB-ES EMERGENCY STOP PUSHBUTTON 1 ILLUMINATED MUSROOM HEAD PUSHBUTTON
PL-CP CONTROL POWER PILOT LIGHT 30 MM LED PILOT LIGHT
PL-DRV-E-FLT EAST DRIVE FAULTED PILOT LIGHT 4 DUAL FIELD LED PILOT LIGHT
PL-DRV-E-RDY EAST DRIVE READY PILOT LIGHT
PL-DRV-W-FLT WEST DRIVE FAULTED PILOT LIGHT DUAL FIELD LED PILOT LIGHT
PL-DRV-W-RDY WEST DRIVE READY PILOT LIGHT
PL-MTR1-E EAST MOTOR 1 SELECTED PILOT LIGHT DUAL FIELD LED PILOT LIGHT
PL-MTR1-W WEST MOTOR 1 SELECTED PILOT LIGHT
PL-MTR2-E EAST MOTOR 2 SELECTED PILOT LIGHT DUAL FIELD LED PILOT LIGHT
PL-MTR2-W WEST MOTOR 2 SELECTED PILOT LIGHT
PL-LP LOCK PINS ENGAGED PILOT LIGHT 4 30 MM LED PILOT LIGHT
PL-PG-E EAST PEDESTRIAN GATE CLOSED PILOT LIGHT 3
PL-PG-W WEST PEDESTRIAN GATE CLOSED PILOT LIGHT
PL-RDY SPAN OPERATION CONTROL CLEAR PILOT LIGHT

CB-DYNAMIC DYNAMIC CONTROL POWER CIRCUIT BREAKER 2 7 AMP CIRCUIT BREAKER
CB-STATIC STATIC CONTROL POWER CIRCUIT BREAKER

CR-GATES GATE PERMISSIVE RELAY 3 MACHINE TOOL RELAY
CR-NAV NAVIGATION LIGHT RELAY
UVR UNDERVOLTAGE RELAY
MCR MASTER CONTROL RELAY 1 MACHINE TOOL RELAY WITH 20 AMPERE CONTACTS

CR-PIN1-E
EAST LOCK PIN 1 PROXIMITY SWITCH INTERPOSING
RELAY 4 24 VDC 2PDT GENERAL PURPOSE RELAY

CR-PIN1-W
WEST LOCK PIN 1 PROXIMITY SWITCH INTERPOSING
RELAY

CR-PIN2-E
EAST LOCK PIN 2 PROXIMITY SWITCH INTERPOSING
RELAY

CR-PIN2-W
WEST LOCK PIN 2 PROXIMITY SWITCH INTERPOSING
RELAY

SR1 SAFETY RELAY 1 2 SAFETY RELAY
SR2 SAFETY RELAY 2

M-BR1-E EAST MOTOR BRAKE 1 STARTER 4 IEC 9 AMP COMBINATION STARTER/CIRCUIT BREAKER

M-BR1-W WEST MOTOR BRAKE 1 STARTER
M-BR2-E EAST MOTOR BRAKE 2 STARTER
M-BR2-W WEST MOTOR BRAKE 2 STARTER
M-MTR-E EAST MOTOR CONTACTOR 2 NEMA SIZE 2 REVERSING CONTACTOR MECH. INTERLOCKED
M-MTR-W WEST MOTOR CONTACTOR

PFR-E EAST PHASE FAILURE RELAY 2 PHASE FAILURE RELAY
PFR-W WEST PHASE FAILURE RELAY

FU-DRV-E EAST DRIVE LINE FUSES 6 3 - SEMICONDUCTOR DRIVE PROTECTION FUSES
FU-DRV-W WEST DRIVE LINE FUSES

FU-IN-1 INPUT MODULE 1 FUSE 18 3 AMP CARTRIDGE FUSE
FU-IN-2 INPUT MODULE 2 FUSE
FU-IN-3 INPUT MODULE 3 FUSE A
FU-IN-4 INPUT MODULE 3 FUSE B
FU-IN-5 INPUT MODULE 4 FUSE
FU-IN-6 INPUT MODULE 5 FUSE
FU-IN-7 INPUT MODULE 6 FUSE
FU-OUT-1 OUTPUT MODULE 1 FUSE
FU-OUT-2 OUTPUT MODULE 2 FUSE
FU-OUT-3 OUTPUT MODULE 3 FUSE
FU-INCL INCLINOMETER PWER SUPPLY FUSE
FU-PFR-E EAST PHASE FAILURE RELAY FUSES
FU-PFR-W WEST PHASE FAILURE RELAY FUSES
FU-PINS LOCK PINS PROXIMITY SWITCH POWER SUPPLY FUSE

CPU ALLEN BRADLEY 1769-L33ER 1 COMPACTLOGIX CONTROLLER
INPUT 1 ALLEN BRADLEY 1769-IA16 6 16 POINT COMPACTLOGIX AC DIGITAL INPUT MODULE
INPUT 2
INPUT 3
INPUT 4
INPUT 5
INPUT 6
ANALOG IN ALLEN BRADLEY 1769-IF4 1 4 POINT COMPACTLOGIX ANALOG INPUT MODULE
OUTPUT 1 ALLEN BRADLEY 1769-0W16 3 16 POINT COMPACTLOGIX RELAY OUTPUT MODULE
OUTPUT 2
OUTPUT 3
POWER
SUPPLY ALLEN BRADLY 1769-PA4 1 COMPACTLOGIX POWER SUPPLY
HMI ALLEN BRADLEY 2711P-T12C4A8 1 1250 PANELVIEW PLUS

1 POWER CONDITIONER LINE FILTER
1 ETHERNET SWITCH

PSPLY-INCL INCLINOMETER PWER SUPPLY 2 50 WATT 24 VDC SWITCHING POWER SUPPLY
PSPLY-PINS LOCK PINS PROXIMITY SWITCH POWER SUPPLY
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MINNESOTA SLIP BRIDGE - PLAN VIEW

SCALE: 3/16"=1'-0"

MINNESOTA SLIP BRIDGE - ELEVATION VIEW

SCALE: 3/16"=1'-0"

4

PAINT NOTES

- ALL SURFACES TO BE REPAINTED ARE TO BE CLEANED TO BARE METAL IN ACCORDANCE WITH THE REQUIREMENTS OF COMMERCIAL BLAST CLEANING OF THE SOCIETY

FOR PROTECTIVE COATINGS (SSPC) SP10, NEAR WHITE. ALL AREAS OF PACK RUST SHALL BE CHISELED, IF NECESSARY, PRIOR TO BLAST CLEANING AS DIRECTED BY THE

ENGINEER.

- EXISTING BRIDGE FINISH (PAINT) DOES NOT CONTAIN LEAD. ALL REMOVAL OPERATIONS SHALL PROPERLY COLLECT SPENT ABRASIVES, DUST, PAINT CHIPS ETC. FOR

DISPOSAL IN ACCORDANCE WITH THE LAWS OF THE STATE OF MINNESOTA, THE SPECIAL PROVISIONS AND APPLICABLE FEDERAL RULES AND REGULATIONS.

- FOLLOWING PAINT REMOVAL, ALL PREPARED SURFACES SHALL BE REPAINTED WITH A NEW 3-COAT SYSTEM PER SPEC MnDOT 2748. REPAINTING TO BE INCLUDED UNDER

ITEM "ORGANIC ZINC-RICH PAINT SYSTEM (OLD)."

- DURING THE COURSE OF THE WORK, THE CONTRACTOR SHALL NOT DAMAGE OR CONTAMINATE ANY EXISTING ITEMS WHICH ARE TO REMAIN. ALL MACHINERY,

ELECTRICAL, STAINLESS STEEL, GALVANIZED, WOOD, CONCRETE, PLASTIC AND GLASS COMPONENTS OF THE STRUCTURE ARE TO BE STRICTLY PROTECTED FROM

BLASTING AND PAINT OVERSPRAY. THESE COMPONENTS INCLUDE BUT ARE NOT LIMITED TO: WIRING AND CABLING; BEARINGS; PIN ASSEMBLIES; MECHANICAL MOTORS,

GEARS, ETC.; ELECTRICAL SYSTEM; WOOD DECKING; LIGHTING; SECURITY GATES; AND FISH SCULPTURES. ANY DAMAGE DONE TO EXISTING ITEMS TO REMAIN SHALL BE

REPAIRED AT NO ADDITIONAL COST TO THE CITY.

- PEDESTRIAN TRAFFIC SHALL BE CLOSED FROM ACCESSING/ USING THE BRIDGE DURING THE BRIDGE REPAINTING WORK. CONTRACTOR IS RESPONSIBLE FOR ALL

PROTECTIVE BARRICADES AND FENCING (INCLUDED UNDER ITEM "WASTE COLLECTION AND DISPOSAL") AND CLOSURE SIGNING (INCLUDED UNDER ITEM "TRAFFIC

CONTROL") PLACED AT EACH END OF BRIDGE AS REQUIRED TO PROTECT AND NOTIFY PEDESTRIANS.

- WASTE MATERIALS, DEBRIS, AND OTHER MATERIALS SHALL BE PROTECTED FROM FALLING TO THE AREAS ADJACENT TO OR UNDER THE BRIDGE. PLATFORMS, NETS,

SCREENS, OR OTHER PROTECTIVE DEVICES SHALL BE USED TO CATCH THE MATERIAL. IF THE ENGINEER DETERMINES THAT ADEQUATE PROTECTIVE DEVICES ARE NOT

BEING EMPLOYED, THE WORK SHALL BE SUSPENDED UNTIL ADEQUATE PROTECTION IS PROVIDED. ALL MATERIAL FALLING ON THE AREA BELOW AND ADJACENT TO THE

BRIDGE SHALL BE REMOVED AND DISPOSED OF BY THE CONTRACTOR AT NO COST TO THE CITY.

- THE COST OF FURNISHING, INSTALLING, MAINTAINING, REMOVING AND DISPOSING OF ALL ACCESS EQUIPMENT, PLATFORMS, NETS, SCREENS, OR OTHER PROTECTIVE

DEVICES SHALL BE INCLUDED UNDER ITEM "WASTE COLLECTION AND DISPOSAL."

KEY NOTES

1 SEE ORIGINAL BRIDGE CONSTRUCTION

PLANS FOR GENERAL DIMENSIONS OF

BRIDGE STRUCTURE. ALL PREVIOUSLY

PAINTED (BLUE) SURFACES OF THE

BRIDGE STRUCTURE (EXCLUDING METAL

RAILINGS MOUNTED ON CONCRETE OFF

OF THE BRIDGE AND UPPER PORTIONS OF

THE OPERATOR'S HOUSE NOT ON BRIDGE

BUT WITHIN THE IDENTIFIED REPAINTING

WORK LIMITS), AND ALL NEW

STRUCTURAL STEEL  FURNISHED UNDER

THIS CONTRACT SHALL BE INCLUDED IN

THE LUMP SUM AREA TO BE REPAINTED.

UNLESS NOTED OTHERWISE.

2 THE CLEARANCE FROM THE UNDERSIDE

OF THE BRIDGE STRUCTURE TO THE

WATER SURFACE IS APPROXIMATELY 3'-9".

3 THE EXPOSED/ ACCESSIBLE STEEL BASE

OF THE OPERATOR'S HOUSE SHALL BE

INCLUDED IN REPAINTING AREA. STEEL

BASE EXTENDS FROM THE CONCRETE

WALK TO 1'-8" ± ABOVE THE CONCRETE

SURFACE. IT IS PERMISSIBLE FOR THIS

PAINTING TO BE DEFERRED UNTIL THE

SPRING 2018 TOUCH-UP WORK IS

PERFORMED, AT CONTRACTOR'S OPTION,

BUT WOULD HAVE TO BE PERFORMED

WITH THE BRIDGE IN OPERATION AND

OPEN TO PEDESTRIANS.

4 THE TIMBER RAIL CAP (BOTH SIDES OF

STRUCTURE) SHALL BE REMOVED PRIOR

TO PAINT REMOVAL AND REINSTALLED

FOLLOWING REPAINTING OPERATIONS

UTILIZING NEW GALVANIZED OR

STAINLESS STEEL FASTENERS (REMOVAL,

REINSTALLATION AND FASTENERS TO BE

INCIDENTAL).

5 THE BLUE PAINTED METAL PIPE RAILINGS

EXTENDING FROM, BUT NOT ATTACHED

TO, THE BRIDGE STRUCTURE WHICH LIE

WITHIN THE REPAINTING WORK LIMITS

AND/ OR CONTAINMENT ARE TO BE

PROTECTED DURING PAINTING WORK.

RAILING WITHIN THE CONTAINMENT MAY

BE BLASTED AND PAINTED AT

CONTRACTOR'S OPTION AND AT NO

ADDITIONAL COST TO THE CITY IN LIEU OF

PROTECTION.

6 MACHINERY PLATFORM TO BE INSTALLED

DURING THIS PROJECT WILL BE PAINTED

WITH A NON-SKID SURFACE. THIS PAINTED

SURFACE SHALL BE PROTECTED AND IS

NOT REQUIRED TO BE REPAINTED.

7 UPPER SURFACE OF COUNTERWEIGHT

BOX TO BE PAINTED WITH A NON-SKID

SURFACE BY APPLICATION OF A SECOND

INTERMEDIATE COAT AND ADDITION OF

AN APPROVED NON-SKID FILLER

(INCIDENTAL).

2

3

3

1

1

REPAINTING WORK LIMITS

R
E

P
A

I
N

T
I
N

G
 
W

O
R

K
 
L

I
M

I
T

S

15' ± 35' ±

℄ TOWER ℄ TOWER

5 5

6

7

6

7
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