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SILT FENCE

FRONT VIEW

PLAN VIEW

SECTION B-B JOINT

SECTION A-A

TOP

TREE PROTECTION FENCE DETAIL

GENERAL NOTES
A. PROVIDE TEMPORARY BARRIERS AS NEEDED FOR PROTECTION OF THE PUBLIC.

B. PROVIDE TEMPORARY ADVISORY SIGNAGE (E.G. "CONSTRUCTION AHEAD", "WALKWAY CLOSED", "CAUTION", ECT.) AS
NECESSARY. INCLUDE DETOUR SIGNAGE AND INSTRUCTIONS FOR PEDESTRIAN TRAVEL. COORDINATE DETOUR ROUTE
WITH CITY STAFF. IT IS ANTICIPATED THAT SIGNAGE WILL BE REQUIRED, SIGNAGE INDICATING CLOSURE OF WALKWAY
OVER DAM WILL HAVE TO BE PLACED AT A DISTANCE FROM THE DAM ON THE SEVERAL TRAILS CONVERGING ON THE
SITE.

C. NO DEBRIS, DEMOLISHED ITEMS, CONSTRUCTION MATERIALS, ETC. SHALL BE PERMITTED TO ENTER THE RIVER. ANY
ITEMS FALLING INTO THE RIVER SHALL BE PROMPTLY REMOVED.

D. CIGARETTE BUTTS SHALL NOT BE DISCARDED INTO THE RIVER OR ON THE GROUND.

E. ALL OSHA/MIOSHA REQUIREMENTS SHALL BE ADHERED TO. SAFETY DEVICES SHALL BE WORN AT ALL TIMES WHERE
NEEDED FOR FALL PROTECTION AND/OR WATER SAFETY.

F. PROTECT EXISTING PAVEMENTS AND WALKWAYS FROM DAMAGE.

G. RESTORE ALL DISTURBED AREAS TO PRIOR-EXISTING CONDITIONS.

H. PROTECT EXISTING TREES  AS INDICATED IN THE DRAWINGS.

I. APPROXIMATE TYPICAL WATER SURFACE ELEVATIONS AND TYPICAL RIVER FLOWS ARE SHOWN FOR INFORMATIONAL
PURPOSES. SIGNIFICANTLY HIGHER WATER LEVELS ARE POSSIBLE. THE CONTRACTOR SHALL BE RESPONSIBLE FOR
PROTECTION OF WORK AND SAFETY AT ALL POSSIBLE FLOW RANGES.

J. CONTRACTOR MAY INSTALL CONSTRUCTION FENCE AS NECESSARY IN THE AREAS NOTED ON THE DRAWINGS.

ANCHOR BOLT REPLACEMENT

1. REMOVE AND REPLACE GROUT BASE - USE SPEC
CHEM SC MULTI-PURPOSE GROUT.

2. CORE OUT EXISTING ANCHOR BOLTS PER
ADHESIVE MANUFACTURER RECOMMENDATIONS

3. INSTALL NEW 34" THREADED ROD (F1554 gr. 105,
GALVANIZED), 9" MIN. EMBED INTO WALL (BELOW
BOTTOM OF GROUT).

4. GROUT ANCHOR USING HILTI HIT-RE-500 V3
ADHESIVE, OR APPROVED EQUAL. INSTALL ANCHOR
SYSTEM PER MANUFACTURER RECOMMENDATION.

9"
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PROJECT SIGN

0 03

N

MATCH LINE - THIS SHEET

MATCH LINE - THIS SHEET

INSTALL PROJECT SIGN TO NOTIFY PEDESTRIANS OF
BRIDGE CLOSURES. AS APPROPRIATE, INDICATE
CLOSURE OF BARTON OR ARGO BRIDGE.

PARK ACCESS DRIVE OFF WHITMORE LAKE ROAD.

ARGO CANOE LIVERY

1

1

1

PROJECT SIGN DETAIL

ENGINEER TO PROVIDE DATES
FOLLOWING NTP.

DETOUR AVAILABLE FOR ARGO DAM

2

3 2

3

NOTICE: PEDESTRIAN CROSSING OVER
BARTON DAM OR ARGO DAM MAY BE CLOSED

DUE TO CONSTRUCTION.

ARGO

BARTON

GLEN WICZOREK, CITY OF ANN ARBOR
(734) 794-6426 EXT. 43958 OR GWIZOREK@A2GOV.ORG

CLOSED

BARTON, ARGO AND SUPERIOR
DAM REPAIR
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STEEL FABRICATION AND
PAINTING

0 04

A. ALL STRUCTURAL DRAWINGS SHALL BE USED IN CONJUNCTION WITH OTHER PROJECT DRAWINGS AND SPECIFICATIONS.

B. CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS, DIMENSIONS, ELEVATIONS, ETC., IN FIELD AND NOTIFY THE OWNER'S
REPRESENTATIVE OF ANY DISCREPANCIES PRIOR TO THE START OF CONSTRUCTION OR SHOP DRAWINGS.

C. THE DRAWINGS ARE INTENDED TO REQUIRE AND TO INCLUDE ALL LABOR, MATERIAL AND EQUIPMENT PROPER FOR THE WORK.

D. ALL WORK SHALL COMPLY WITH ALL LOCAL, STATE AND NATIONAL CODES AND REQUIREMENTS.

E. THE CONTRACTOR SHALL BE HELD RESPONSIBLE FOR CONSTRUCTION MEANS, METHODS, TECHNIQUES, SEQUENCES AND SAFETY
PROCEDURES.  THE ENGINEER SHALL NOT BE RESPONSIBLE FOR THE ACTS OR OMISSIONS OF THE CONTRACTOR, SUBCONTRACTORS OR
THEIR AGENTS OR EMPLOYEES OR ANY OTHER PERSONS PERFORMING ANY OF THE WORK.

F. OBSERVE ALL OSHA / MIOSHA AND OTHER APPLICABLE SAFETY REQUIREMENTS INCLUDING THE USE OF SAFETY GLASSES, USE OF HARD
HATS, AND PROTECTION OF AREA WHEN WORKING OVERHEAD. THE CONTRACTOR SHALL ASSUME RESPONSIBILITY FOR CONSTRUCTION
SAFETY AT ALL TIMES.

G. COORDINATE WORK OF ALL DISCIPLINES (STRUCT., ELECT., ETC.) WITH EXISTING CONDITIONS, SPECIAL REQUIREMENTS, CONSTRUCTION
SCHEDULE AND OTHER CONTRACTORS PERFORMING WORK AT THE SITE.

H. THE CONTRACTOR SHALL DESIGN AND PROVIDE ANY TEMPORARY SHORING, BRACING, ETC., AS NEEDED FOR THE WORK SO AS NOT TO
ENDANGER THE WORKERS OR THE STRUCTURAL INTEGRITY OF ANY EXISTING FEATURE.

I. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO REPAIR ANY DAMAGE DONE TO EXISTING FEATURES AS A RESULT OF THIS WORK.
DAMAGED ITEMS SHALL BE REPLACED IN KIND AND AT NO ADDITIONAL COST TO THE OWNER.

J. SEE SPECIFICATIONS FOR FULL SCOPE OF REQUIREMENTS APPLICABLE TO THIS PROJECT.

K. SHOP DRAWINGS: REPRODUCTION OF DESIGN DRAWINGS SHALL NOT BE PERMITTED FOR SHOP DRAWING SUBMISSIONS. THE GENERAL
CONTRACTOR SHALL REVIEW AND PROVIDE REVIEW STAMP ON SHOP DRAWING SUBMISSIONS PRIOR TO SUBMITTAL TO ENGINEER
INDICATING UNDERSTANDING AND ACCEPTANCE OF SUBMITTAL AND CONFIRMING CONFORMANCE TO PROJECT PLANS/SPECIFICATIONS.

L. PRIOR TO PERFORMING ANY METAL REPAIRS, ABBRASIVE BLAST TAINTER GATE AND COORDINATE GATE INSPECTION WITH ENGINEER.
PARTICULAR REPAIRS SHALL BE FIELD DETERMINED BY CONSULTATION BETWEEN THE OWNER, CONTRACTOR AND ENGINEER.

M. TRUNNION PIN AND BUSHING REPLACEMENT ARE INDICATED AS OPTIONAL WORK.  TRUNNION HUB IS TO REMAIN IN PLACE ON THE PIN
UNLESS PIN AND BUSHING REPLACEMENT IS SELECTED BY THE OWNER, ON A CASE BY CASE BASIS.  OTHER PORTIONS OF THE GATE MAY
BE REMOVED AT THE CONTRACTOR'S DISCRETION FOR COMPLETING SPECIFIED WORK.

N. DIVERS WILL BE REQUIRED TO SET THE STOP LOGS AND CLEAR DEBRIS FROM THE CHANNELS.

1 - GENERAL NOTES

A. STEEL WORK INCLUDES ALL COMPONENTS OF GATES (BEAMS, COLUMNS, CHANNELS, ANGLES, JOISTS, LINTELS, BEARING PLATES,
ETC.), AS INDICATED ON THE DRAWINGS.

B. COMPLY WITH THE FOLLOWING CODES AND STANDARDS:

1. USACE ETL 1110-2-584 AISC STEEL CONSTRUCTION MANUAL.
2. AMERICAN WELDING SOCIETY (AWS) D1.1 "STRUCTURAL WELDING CODE STEEL", LATEST EDITION.
3. CURRENT OSHA ERECTION AND FABRICATION REQUIREMENTS.

C. MATERIALS:

1. W SHAPES: ASTM A992
2. ANGLES, BARS AND PLATES: ASTM A572 Gr50.
3. TUBE STEEL: ASTM A500, GRADE C Fy=46 KSI
4. PIPE: ASTM A106, GRADE C.
5. HIGH STRENGTH BOLTS: ASTM F3125, GRADE A325.
6. TRUNNION HUBS:  ASTM A27 CAST STEEL, OR ASTM A108 HOT ROLLED ROUND STOCK, MACHINED.  Fy = 35 KSI, Fu = 65 KSI
7. WELDS: E70XX ELECTRODES.
8. TRUNNION PINS:  ASTM A564 OR A705, TYPE 630 (PH 17-4).
9. SEAL BOLTS/SCREWS:  ASTM F-593 OR A193, 316 SS.
10.  SEAL NUTS(INCL. CLAMP BAR, ANGLES, ECT.):  ASTM B21, C46400, HALF HARD, NAVAL BRASS (MAIN AND LOCK NUTS)

D. ALL STRUCTURAL STEEL SHOP CONNECTIONS SHALL BE WELDED AND ALL FIELD CONNECTIONS SHALL BE HIGH-STRENGTH
BOLTED UNLESS SHOWN OTHERWISE.

E. ALL BOLTS SHALL BE TIGHTENED TO THE SNUG TIGHT CONDITION UNLESS NOTED OTHERWISE.  SLIP CRITICAL BOLTS SHALL BE
USED AT ALL MOMENT CONNECTIONS.

F. PROVIDE S.S. ANCHORS AND OTHER DEVICES TO BE BUILT INTO CONCRETE WORK.

G. STEEL SHALL RECEIVE PAINT SYSTEM AS PER PAINT SPECIFICATIONS (SECTION 09900).

H. SHOP DRAWINGS: SUBMIT SHOP DRAWINGS INCLUDING COMPLETE DETAILS AND SCHEDULES FOR FABRICATION AND ASSEMBLY
OF STRUCTURAL STEEL MEMBERS, PROCEDURES AND DIAGRAMS.

I. PIPE SCHEDULE DIMENSIONS AS FOLLOWS:

J. 316" CAP PLATE REQUIRED ON ALL TUBES AND PIPES. WELD WATER TIGHT.  ALL FASTENERS THAT CONNECT FROM DRY TO WET
SIDE SHALL HAVE A NEOPRENE GASKET ON THE WET SIDE.

K. ALL FASTENERS THAT CONNECT FROM DRY TO WET SIDE SHALL HAVE A NEOPRENE GASKET ON THE WET SIDE.

2 - STEEL COMPONENTS

A. ALL WELDS TO BE CONTINUOUS FILLET. RIB TO SKIN PLATE WELDS TO BE 3/16". OTHER WELDS TO BE 1/4" UNLESS NOTED.

B. ALL CORNERS AND EDGES IN CONTACT WITH RUBBER SEALS TO BE ROUNDED. ALL CUT OR DRILLED EDGES SHALL BE
SMOOTHENED AND DEBURRED.

C. ENDS OF ALL PIPE AND TUBE MEMBERS TO BE CLOSED AND WELDED WATERTIGHT.

D. FOR TOLERANCES SEE SPECIFICATIONS.

E. SEALS SHALL BE CONTINUOUS, WATERTIGHT AND SPLICES IF REQUIRED SHALL BE VULCANIZED. NUMBER OF SPLICES SHALL BE
MINIMIZED.

F. SKIN PLATE JOINTS TO BE WATERTIGHT, FULL PENETRATION BEVEL BUTT WELDS WELDED FROM BOTH SIDES. WELDS TO BE
GROUND FLUSH WHERE IN CONTACT WITH SEALS.

G. ALL SURFACE FINISHES SPECIFIED IN µ-INCHES (MICRONS) TEXTURE.

H. EXACT MACHINE DIMENSIONS, FIT TOLERANCES,  AND SURFACE FINISH ON TRUNNION AND ROLLER PINS AND FOR FIT INSIDE HUB
ARE SUBJECT TO RECOMMENDATIONS OF BEARING MANUFACTURER. FABRICATOR SHALL COORDINATE WITH BEARING
MANUFACTURER FOR DIMENSION REQUIREMENTS.

I. UNLESS NOTED OTHERWISE, FAYING SURFACES SHALL BE FINISHED TO 125µ-INCHES.

J. APPROXIMATE ANGLES AND DIMENSIONS SHOWN ON DRAWINGS. REPLACEMENT COMPONENTS SHALL BE FABRICATED TO MATCH
EXISTING, BASED ON THE CONTRACTORS FIELD MEASUREMENTS.

K. ROLLED BATONS ANGLES FOR SIDE SEAL MOUNTING MUST BE FLAT ON THE SIDE FACING THE WALL. BEFORE PAINTING, ROLLED
ANGLES SHALL BE INSPECTED FOR FLATNESS AND RELAXED AS REQUIRED.

L. APPLY NEVER-SEIZE TO THREADS BEFORE FASTENING SS NUTS AND BOLTS. THIS IS NOT REQUIRED WITH BRASS NUTS.

M. UNLESS OTHERWISE NOTED, ALL SEAL FASTENERS (INCLUDING CLAMP BAR, ANGLES, ETC.) SHALL HAVE A STANDARD NUT AND
LOCK/JAM NUT. JAM NUT IS NOT SHOWN IN THE DETAILS.

3 - FABRICATION

SCH NOM. SIZE O.D. WALL
40   21

2            2.875 0.203
80   5 5.563 0.375

A. IT IS THE INTENTION THAT ALL EXISTING AND NEW REPLACEMENT CARBON STEEL PARTS OF GATES AND ASSOCIATED
EQUIPMENT, EXCEPT THOSE EXISTING PIECES MARKED FOR REPLACEMENT, ARE TO BE CLEANED AND PAINTED. THIS INCLUDES,
BUT IS NOT LIMITED TO: SKIN PLATE, BEAMS, CHANNELS, GATE ARMS, HOIST BAY COVER, TORQUE TUBE, ETC.

B. WHERE POSSIBLE ITEMS SHALL BE SHOP PAINTED OFF SITE. OTHER ITEMS SHALL BE PAINTED IN PLACE WITH CONTAINMENT.

C. PROTECT ALL CONCRETE FROM BLAST MEDIA AND BLASTING PROCESS.

D. PROTECT ALL MECHANICAL, ELECTRICAL AND OTHER COMPONENTS NOT INTENDED TO BE BLASTED. PROTECT GREASED LIFT
CHAINS.

E. TESTING CONFIRMS THE PRESENCE OF LEAD PAINT ON THESE PROJECT SITES. SEE APPENDIX OF THE SPECIFICATIONS FOR
TEST RESULTS. THE CONTRACTOR SHALL ADHERE TO ALL REQUIREMENTS OF SECTION 01370 (LEAD BASED PAINT REMOVAL) IN
THE SPECIFICATIONS.

F. EXISTING EMBEDDED STAINLESS STEEL SEALING PLATES SHALL NOT BE PAINTED. THE CONTRACTOR SHALL REMOVE ANY
EXISTING COATINGS OR DIRT FROM THE EXISTING S.S. SEALING PLATES AS PART OF INSTALLING NEW SEALS.

G. REMOVE ANY MANUFACTURER NAMEPLATES, TAGS, ETC PRIOR TO BLASTING AND PAINTING. REATTACH WITH STAINLESS STEEL
RIVETS.

H. BLAST MEDIA AND FUGITIVE DUST SHALL BE FULLY CONTAINED AND IS NOT PERMITTED TO WASH INTO THE WATERWAYS.

I. EACH GATE SHALL BE ABRASIVE BLASTED TO REMOVE COATINGS AND RUST TO EXPOSE CLEAN METAL FOR AN INSPECTION BY
THE ENGINEER. BASED ON THE INSPECTION, ADDITIONAL METAL REPAIRS AND REPLACEMENTS SHALL BE DETERMINED. AFTER
MAKING SPECIFIED REPAIRS, EACH GATE SHALL BE BLASTED A SECOND TIME TO NEAR WHITE METAL, PRIOR TO COATINGS
APPLICATIONS. INDEPENDENT PAINT INSPECTION IS REQUIRED FOR THE SECOND BLASTING BUT NOT THE FIRST.

J. UNLESS NOTED OTHERWISE, ALL METAL TO BE COATED SHALL BE PREPARED SSPC-SP 10 NEAR WHITE METAL PRIOR TO
PLACING COATINGS.

K. THE TRUNNION BEARINGS SHALL BE PROTECTED DURING CLEANING AND PAINTING.

L. IT IS EXPECTED THAT THE GATES WILL HAVE TO BE ROTATED UP TO COMPLETE THE CLEANING AND PAINTING. THERE IS LIMITED
SPACE AVAILABLE BETWEEN THE GATE AND THE STOP LOGS.

4-PAINTING
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SERIES 1 - BARTON DAM
EXISTING CONDITIONS AND SITE
PREPARATION

0 05

N

NEW WORK AREA.

BARTON POND

HURON RIVER

GRAVEL DRIVE

ACCESS TO THE WORK LOCATION IS INDICATED. THE
CONTRACTOR SHALL NOTE AVAILABLE CLEARANCES
AND OTHER SITE RESTRICTIONS.

LAY-DOWN AREA.

AS REQUIRED FOR PUBLIC SAFETY THE CONTRACTOR
MAY CLOSE THE WALKWAY ON BOTH ENDS.
HOWEVER, ACCESS TO THE SPILLWAY,
PARTICULARLY TO GATES STILL IN OPERATION, MUST
BE MADE AVAILABLE TO CITY OPERATORS AT ALL
TIMES.

TEMPORARY ACCESS AVAILABLE DURING EACH SHIFT.
BUT EQUIPMENT AND MATERIAL MUST BE CLEARED
OUT BY THE END OF SHIFT.

ACCESS TO THE POWERHOUSE MUST BE MAINTAINED
AT ALL TIMES DURING THE PROJECT. CONTRACTOR
EQUIPMENT AND MATERIALS MAY NOT BLOCK CITY
ACCESS.

EXCEPT FROM APRIL TO OCTOBER. INCLUSIVE, THE
CONTRACTOR MAY CLEAR TREES ALONG THE
RIVERBANK AS NEEDED TO PROVIDE ACCESS. BRUSH,
TREES AND BRANCHES UNDER 3 INCH DIA. MAY BE
CLEARED AT ANY TIME. THE LIMITS OF THE CLEARING
SHALL BE AGREED UPON WITH THE ENGINEER PRIOR
TO CLEARING.

EXISTING BOAT LAUNCH (10.5 FT WIDE, DIRT LAUNCH)

BUOY LINE MAY BE TEMPORARILY RELOCATED AS
NEEDED FOR ACCESS, HOWEVER, COMPARABLE
UPSTREAM PROTECTION SHALL BE MAINTAINED FOR
THE DURATION OF THE PROJECT.

POWER HOUSE

RAILROAD

1

3

2

3

A
C-111

2

1

2

4

4

5

6

7

5

6

7

PUBLIC DOCK.
NOT FOR CONSTRUCTION USE.

8

CANOE SLIDE

BARTON
PUMP

STATION

LIMITED
PER CITY'S
NEEDS

CONCRETE WALK

GRAVEL PATH

PEDESTRIAN BRIDGE

EXISTING
BUOY LINE

STAND-BY GENERATOR
SURROUNDED BY
CHAIN LINK FENCE.
MAINTAIN ACCESS TO
GENERATOR.

EXISTING
UNDERGROUND GAS

CAUTION!
OVERHEAD
POWER LINES

STOP LOGS
IN BARTON PUMP
STATION YARD:
3 @ 32'-10.25" x 5'-6.25"
3 @ 21'-2.5" x 5'-6"
6 @ 25'-9" x 2'-2.75"

1

ACCESS RESTRICTED
THROUGH STRUCTURE

8

STOP LOGS AT LAYDOWN:
3 @ 17' x 1'-6"

2

3

HURON RIVER TYPICAL FLOWS (CFS)

MDEQ "LOW FLOW" ESTIMATE - 1999

FRQ. OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
50% 210 360 390 380 410 760 750 510 340 190 150 160
95% 85 130 150 150 150 260 300 200 120 65 53 64

1

EXISTING BUOY LINE

THIS PATH CAN BE
BLOCKED DURING
CONSTRUCTION

HARMONIC MEAN: 230 CFS

8 GATES WILL PASS APPROXIMATELY 2,400 CFS WITH POND AT NORMAL ELEVATION.

T.W.773.0 ±

T.W.797.0 ±
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SERIES 1 - BARTON DAM
NEW WORK PLAN

0 06

N

BARTON POND

H
U

R
O

N
 R

IV
ER

NEW WORK AREA

CONTRACTOR MAY ONLY TAKE ONE HOIST (TWO
ADJACENT BAYS) OUT OF SERVICE AT A TIME.

BRIDGE SHALL NOT BE USED AS A LIFT PLATFORM.

SEE MECHANICAL DRAWINGS FOR BAY WIDTHS.
CONTRACTOR RESPONSIBLE FOR VERIFYING GATE
WIDTHS IN FIELD.

PAINT BAY NUMBER. LOCATION TO BE FIELD
DETERMINED. USE APPROVED 2" STENCIL APPLIED
WITH BLACK POLYURETHANE. DIGITS SHALL FACE
UPSTREAM.

REPLACE CHAIN AND SHACKLES.

SANDBLAST AND REPAINT GATE, TORQUE TUBE,
HOIST BASE, CHAIN COVER AND TORQUE TUBE
SUPPORT AT EACH BAY.

OPTIONAL ITEM: REPLACE ANCHOR BOLTS AS
DIRECTION BY ENGINEER.

REBUILD BARTON HOIST BASE COVER PER
DRAWINGS.

POWER HOUSE

1

2

3

2

4

4

1

5

3

5

(TYP.)

6

(TYP.)

6

7

8

9

EL. 802.0'

TOP OF WALL EL. 802.65'

EL. 792.5'
CREST SLAB

EL. 794.0'
CREST/SILL

A-A
C-111

BARTON DAM SECTIONAL ELEVATION
NOT TO SCALE

TYPICAL POND WATER EL. 797.0'±

RUB PLATE WITH HEATER BOX

TAINTER GATE
(MUST BE ISOLATED FROM THE
HEAD POND DURING REPAIRS)

A-A
C-111

(TYP.)

(TYP.)

(TYP.)

7

(TYP.)

8
(TYP.)9

(TYP.)

HOIST MACHINERY BASE (TYP.)

TEMPORARY COFFERDAM TO BE PROVIDED BY THE CONTRACTOR.
NOTE: BARTON GATES DO NOT HAVE STOP LOGS OR LOG CHANNELS.
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S-211

SERIES 1 - BARTON DAM
GATE PLAN AND SECTIONS

0 07

A
S-211

2
12 "

6"

4° 58' 56"

2' - 34 "

22° 37' 39" WORK LINE ON ARM

4"

3 38 " 13° 4
' 42"

3° 
23

' 2
9"

1' - 3 34 "

4"
12 "

3 12 "
6 12 "

27° 36' 35"

16° 28' 11"

44° 4' 46"

6"

2' - 34 "

2 78 "

1' - 3 34 "

4"

4' - 5" ± 14 "

4'
 - 

0"

C TRUNNIONL

10"

5' - 9" RAD. ± 14"

3 8"
4"

1'
 - 

11 4"
1'

 -5
1 4"

1' - 43
4"

C TRUNNION

STRUT ARM
L 3 12 x 6 x 12

B
S-211

A
S-211

B
S-211

TYPICAL GATE ARM CROSS SECTION
N.T.S.

TYPICAL SKIN PLATE CROSS SECTION (TRUNNION ANCHOR BAR SHOWN BEYOND)
N.T.S.

4' - 3 1316 "

TYPICAL GATE PLAN VIEW
N.T.S.

FACE OF PIER

FACE OF PIER

SKIN PL. 5
16"

C 10 x 15.3

BAY WIDTHS
BAY #1: 21' - 101

2"
BAY #2 THROUGH #9: 17' - 9"
BAY #10: 21' - 63

4"

STIFFENER PL. 38" (2)
PER C 10 x 15.3

RAD. 5' - 9"

(3) 34" BOLTS

GUSSET PL. 38"

C TRUNNIONL

B
S-511

L

CHAIN BEARING PL.
12" x 12"

D
S-511

(4) 34" BOLTS

SKIN PL. 5
16"

5
8" BOLT

GATE STOP L 5 x 3 12 x 12 TO OUTSIDE OF EACH LIFT LUG,
BEVELED AROUND SEAL AND OPP. CORNER

SKIN PL. 5
16"

C 10 x 15.3

SECTION E-E/S-511

A
S-511

BA
Y 

#1
 &

 #
10

: 6
' -

5"
BA

Y 
#2

 T
H

R
O

U
G

H
 #

9:
 5

' -
 2

"

REPLACE BOTTOM SEAL, CLAMP BAR, FASTENERS
AND BEVEL WASHERS

REPLACE SIDE SEAL ANGLE (1 EACH SIDE) SEAL BAR,
CLAMP BAR AND FASTENERS

OPTIONAL ITEM: REPLACE TRUNNION PIN, BUSHING,
THRUST WASHERS AND MOUNTING PLATE, WITH
CONNECTIONS AND FASTENERS

REPLACE BOTTOM BEAM, 5 LOCATIONS, INCLUDING
STIFFENER PLATES AND ALL CONNECTIONS
LOCATIONS TO BE FIELD DETERMINED FOLLOWING
INSPECTION BY ENGINEER

REMOVE CORRODED SKIN PLATE, ENTIRE BOTTOM
EDGE, 5 LOCATIONS
LOCATIONS TO BE FIELD DETERMINED FOLLOWING
INSPECTION BY ENGINEER

1

2

3

2

3' - 0"

BAR 4 12" x 12" x 3' - 5"

1

3

STIFFENER PL. 38"

1

3' - 0"

2

5

4

ANCHOR BAR 4 12 x 12 x 12

EMBEDDED WELD PAD

4

5

1/4

1/43/16
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S-511

SERIES 1 - BARTON DAM
GATE DETAILS

0 08

E-E
S-511

D
S-511

BOTTOM SEAL CORNER - FRONT ELEVATION AND SECTIONS
N.T.S.

1
2" ALIGNMENT STUD

(4) - 12" ALIGNMENT STUDS

PL. 12" BASE PLATE OVER MOUNTING PLATE,
SHIMMED AS REQUIRED

LUBRITE THRUST WASHER

STRUT ARM
L 6 x 31

2 x 12SKIN PLATE 5
16"

1
4" NEOPRENE GASKET

SEAL ANGLE
L 4 x 6 x 12

SIDE SEAL

CLAMP BAR
2" x 12"

1 4"

CLAMP BAR
5
8" WIDTH AND BEVEL

AS SHOWN

BOTTOM RUBBER SEAL

CLAMP BAR

NEOPRENE GASKET
RUBBER FILLER

SIDE SEAL

SIDE SEAL

RUBBER
PLUG

BOTTOM RUBBER SEAL

CLAMP
BAR

SEAL ANGLE

CLAMP BAR
2" x 12"

CLAMP BAR
2" x 12"

A
S-511

GATE SIDE SEAL DETAIL
N.T.S.

C-C
S-511

GATE BOTTOM SEAL CORNER DETAIL
N.T.S.B

S-511
GATE TRUNNION DETAIL
N.T.S.

F-F
S-511

SECTION E-E

SECTION F-F

5
8" S.S. BOLT @ 4" O/C, 11

16"
X 2" SLOTTED HOLES IN
ANGLE. SEAL WASHER

ON WATER SIDE
STAGGER WITH

ADJACENT BOLTS

1
4" PRECOMPRESSION

SEAT BAR, 2" x 12"

1
4"

5
8" CTSK S.S. BOLTS &
4" O/C

PIER FACE

BAR 41
2" x 12" x 3' - 5"

TRUNNION PIN
2 14" DIA.

HUB 4" DIA.

S.S. WASHER

S.S. WASHER

WELDING PAD 12"

ST 5 WF 22.5 x APPROX 12" HIGH,
WELDED TO 12" MOUNTING PL. ON TOP

EDGE OF
BASEPLATE

ANGLE, BATON AND
PLUG CONTINUE BELOW
BOTTOM OF GATE

BACKING BAR, 11
4" x 11

4"

SKIN PL. 5
16"

C 10 x 15.3

1
8" CLR.

5
8" CTSK S.S. BOLTS &
4" O/C

5
8" S.S. BOLTS @ 4" O/C, 11

16" x 2"
SLOTTED HOLES IN ANGLE

SEAL ANGLE
L 4 x 6 x 12

SKIN PL. 5
16"

FLOW

BACKING BAR 11
4"

CLAMP BAR 58"

BOTTOM SEAL

CLAMP BAR 12"

2"

2"

1 14 "

1 14 "

2 12 "

1 14 "

RUBBER PLUG

1
8" COMPRESSION
(SIDE SEAL & RUBBER PLUG)

1
8 " CLEAR ( L 6 x 4)

4"

1 
1 4"

9 16
"

3 12"

1 4"

1
4"

9 16
"

1 4"

1
4"

H
S-511

SIDE SEAL DETAIL
N.T.S.

I
S-511

BOTTOM SEAL DETAIL
N.T.S.

EMBEDDED
WELDING CLIP

BAR 12"

SIDE SEAL

2 
5

8"

SEAL BEVEL

FACE OF RUB PLATE

REPLACE BOTTOM SEAL, CLAMP BAR, FASTENERS
AND BEVEL WASHERS

REPLACE SIDE SEAL ANGLE (1 EACH SIDE) SEAL BAR,
CLAMP BAR AND FASTENERS

OPTIONAL ITEM: REPLACE TRUNNION PIN, BUSHING,
THRUST WASHERS AND MOUNTING PLATE, WITH
CONNECTIONS AND FASTENERS

REPLACE BOTTOM BEAM, 5 LOCATIONS, INCLUDING
STIFFENER PLATES AND ALL CONNECTIONS
LOCATIONS TO BE FIELD DETERMINED FOLLOWING
INSPECTION BY ENGINEER

REMOVE CORRODED SKIN PLATE, ENTIRE BOTTOM
EDGE, 5 LOCATIONS
LOCATIONS TO BE FIELD DETERMINED FOLLOWING
INSPECTION BY ENGINEER

1

2

3

4

5

3

3

3

3

3

2

1

2

5

5
8" CTSK SS BOLT

1

1

2

2

2

1

2NEW 1/8" PLATE

1/4" BOLTS @ 6" O/C
(TORX HEAD)

BOTTOM NUT WELDED TO ANGLE

EXISTING LIFT HOUSING 1/8" PLATE

1" 1 1/2"

1/8" ANGLE2"±

FIELD MEASURE

REMOVE
CORRODED
STEEL MIN. 1/2"
BEYOND
EXISTING BOLT
HOLES

1/4" FLANGE

NOTE: INSTALL 1/16" EDPM GASKET BETWEEN COVER PLATE AND FLANGE.

J
S-511

GEAR HOUSING TOP COVER REPLACEMENT DETAIL
N.T.S.

C-C
S-511

GRIND
1

8" R

ASSUME CUT LINE FOR SKIN PLATE

3
16"

3
16"

BEVEL WASHER MINIMUM THICKNESS OF WASHER
SHALL MATCH STANDARD 5 8" WASHER (TACK TO BEAM)

SILL

GRIND TO 18" R

SILL

2

2

2
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NEW WORK AREA.

HURON RIVER

NORMAL HEADWATER LEVEL = 773.5'±

ARGO POND

CASCADES

CONTROL HOUSE

OBSERVATION DECK,
GRATING

RAILROAD BRIDGE

DISCHARGE APRON W/
BAFFLE BLOCKS

SPILLWAY

PEDESTRIAN BRIDGE,
CONCRETE

CONCRETE BRIDGE ABUTMENT

NORMAL TAILWATER LEVEL = 762.5± 

GATE HOIST #5-6

GATE HOIST #3-4

GATE
HOIST

 #1-2

100 YEAR TAIL WATER
SURFACE EL. = 768.3

100 YEAR HEAD WATER
SURFACE EL. = 774.3

100 YEAR HEAD WATER
SURFACE EL. = 774.3

100 YEAR TAIL WATER
SURFACE EL. = 768.3

SITE
ACCESS

TO CANOE
LIVERY

DTE PROPERTY

BITUMINOUS PATH

G
RAVEL PATH

G
R

AV
EL

 P
AT

H

G
R

AV
EL

 P
AT

H

RIP RAP ARMORING

RIP RAP ARMORING

BAY 6

BAY 1

BAY 2

BAY 3

BAY 4

BAY 5

BITUMINOUS PATH

12-FT WIDE
PEDESTRIAN BRIDGE

CAPACITY: 28,700 LBS

EXISTING CANOE PORTAGE &
PATH TO REMAIN OPEN
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C-120

SERIES 2 - ARGO DAM
EXISTING CONDITIONS AND
SITE PREPARATION

0 11

N

ACCESS TO THE WORK LOCATION IS INDICATED. THE
CONTRACTOR SHALL NOTE AVAILABLE CLEARANCES
AND OTHER SITE RESTRICTIONS.

CITY CANOE STORAGE. TEMPORARY CLOSURES WILL
BE COORDINATED WITH CITY PARK STAFF.

AS REQUIRED FOR PUBLIC SAFETY, THE
CONTRACTOR MAY CLOSE THE WALKWAY ON BOTH
ENDS. HOWEVER, ACCESS TO GATES ON SPILLWAY
MUST BE MAINTAINED AT ALL TIMES FOR CITY
OPERATORS.

TEMPORARY LAYDOWN IS NOT AVAILABLE AT THIS
LOCATION. MATERIALS MAY BE STORED ONSITE BUT
MUST BE REMOVED AT THE END OF EACH SHIFT. A
BOAT LAUNCH IS AVAILABLE AT BANDEMER PARK
UPSTREAM OF THE JOBSITE.

BUOY LINE MAY BE TEMPORARILY RELOCATED AS
NEEDED FOR ACCESS, HOWEVER COMPARABLE
UPSTREAM PROTECTION SHALL BE MAINTAINED FOR
THE DURATION OF THE PROJECT.

THE CANOE LIVERY PARKING WILL NOT BE AVAILABLE
FOR CONTRACTOR USE.

1

3

2

3

2

1

4

5

EXISTING BUOY LINE

5

5

EXISTING BUOY LINE

3

6

6

HURON RIVER TYPICAL FLOWS (CFS)

MDEQ "LOW FLOW" ESTIMATE - 2012

FRQ. OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
50% 200 340 380 360 400 750 740 500 330 190 150 160
95% 82 130 150 150 150 250 300 200 120 62 50 64

HARMONIC MEAN: 230 CFS
4 GATES WILL PASS APPROXIMATELY 3,900 CFS WITH POND AT NORMAL ELEVATION.

EXISTING CASCADE INLET FLUME

4
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SERIES 2 - ARGO DAM
NEW WORK PLAN

0 12

N

1

NORMAL TAILWATER LEVEL = 762.5±

NORMAL HEADWATER LEVEL = 773.5±

ARGO POND

HURO
N RIVER

NEW WORK AREA

CONTRACTOR MAY ONLY TAKE ONE HOIST(TWO
ADJACENT BAYS) OUT OF SERVICE AT A TIME.

BRIDGE SHALL NOT BE USED AS A LIFT PLATFORM.

PAINT BAY NUMBER. LOCATION TO BE FIELD
DETERMINED, USE APPROVED 3" STENCIL. APPLIED
WITH BLACK POLYURETHANE. DIGITS SHALL FACE
UPSTREAM.

SEE MECHANICAL DRAWINGS FOR BAY WIDTHS.
CONTRACTOR RESPONSIBLE FOR VERIFYING GATE
WIDTHS IN FIELD.

SANDBLAST AND REPAINT GATE, TORQUE TUBE,
HOIST BASE, CHAIN COVER AND TORQUE TUBE
SUPPORT EACH BAY.

OPTIONAL ITEM: REPLACE ANCHOR BOLTS AS
DIRECTED BY THE ENGINEER.

1

2

3

4

2

4
3

GENERAL NOTES:
1. CONTRACTOR SHALL COORDINATE CONSTRUCTION ACTIVITIES

WITHIN THE CITY'S CANOE LIVERY. CONSTRUCTION SHALL NOT
INTERFERE WITH LIVERY OPERATIONS.

6

5

5

6

7

A-A
C-121

A-A
C-121

ARGO DAM SECTIONAL ELEVATION
NOT TO SCALE

7

(TYP.)

(TYP.)
(TYP.) (TYP.)

(TYP.)

(TYP.)

NOTE: IN HIGH FLOW SITUATIONS, THE TAIL
WATER CAN SUBMERGE THE GATE SILL

EXISTING PLATFORM

STOPLOGS PROVIDED BY CITY OF ANN ARBOR.
STOPLOGS SHALL BE RIGGED FOR REMOVAL
WITHOUT THE HELP OF A DIVER

RUB PLATE WITH HEATER BOX

INTERMEDIATE PIER
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CLOSED
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DETOUR
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DETOUR

DETOUR

5

ARGO BRIDGE CROSSING
CLOSED. FOLLOW
DETOUR ALONG

BROADWAY STREET

5

5

EXISTING STAIRS TO
BROADWAY STREET

OVERPASS

EXISTING STAIRS TO
BROADWAY STREET
OVERPASS

45

RAIL ROAD DEPOT

KEY NOTE LEGEND

1. CONTRACTOR SHALL PROVIDE AND PLACE UP TO 6
ADDITIONAL DETOUR SIGNS AS REQUIRED BY ENGINEER.

4 5

45
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SERIES 2 - ARGO DAM
GATE PLAN AND SECTIONS

0 14

REPLACE BOTTOM SEAL, CLAMP BAR, FASTENERS,
AND BEVEL WASHERS.

REPLACE SIDE SEAL, CLAMP BAR, FASTENERS, AND
BEVEL WASHERS.

OPTIONAL ITEM: REPLACE TRUNNION PINS AND
BUSHINGS.

REPLACE BEAMS H1 AND H3: 4 TOTAL. INCLUDES
DIAPHRAGM PLATES AND ALL CONNECTIONS.
LOCATIONS TO BE FIELD DETERMINED FOLLOWING
INSPECTION BY ENGINEER.

REPLACE BEAMS H2 AND H4: 4 TOTAL. INCLUDES
DIAPHRAGM PLATES AND ALL CONNECTIONS.
LOCATIONS TO BE FIELD DETERMINED FOLLOWING
INSPECTION BY ENGINEER.

REPLACE GUIDE ROLLER: 24 TOTAL

REPLACE EMBEDDED GATE SILL: 6 TOTAL

1

2

3

A
S-221

4

5

A
S-221

TYPICAL GATE ARM CROSS SECTION
N.T.S.

10'-0" PROJECTED RADIUS

EL. 774.0

1' - 9"

38° 38' 15"

19° 42' 20"

3° 2' 43"

4"
2' - 3 38 "

1' - 10 12 "

1' - 10 12 "

4 12 "

B
S-521

C 34" BOLTS & LOCKWASHERSL

C TRUNNIONL

BEARING PL. 12"

W.P.

STRUT ARM
L 5 x 31

2

PL/ 34"

1 2"
5"

3"

5"

1 58 "

B-B
S-521

CHAIN
BEARING PL. 12"

DIAPHRAGM PL. 12"

SYMMETRICAL ABOUT CL

HORIZONTAL BEAM C 12 x 20.7

DIAPHRAGM PL. 12"

C 15
16" Ø DRAIN HOLES @ ABOUT. 2' - 6" O.C.

(TYP. ALL C'S)

SKIN PL. 5
16"

25
' -

 0
" O

PE
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G

2'
 - 

0"
10

' -
 6

"

5'
 - 

3"

FACE OF PIER

PL. 12"

BAR 3" x 12"

L 5 x 3 12 x 38

L 5 x 3 12 x 38

C TRUNNIONL

B
S-221

TYPICAL SKIN PLATE CROSS SECTION (TRUNNION ANCHOR BAR SHOWN BEYOND)
N.T.S.

10'-0" PROJECTED RADIUS

EL. 774.0

C TRUNNIONL

B
S-221

A-A
S-521

A-A
S-521

A
S-521

C-C

S-221

4 12 "

1' -10 12 "

1' - 10 12 "

2' - 3 38 "

12 C 20.7 (TYP. 4 EA.)

D
S-521

S1
S-221

2

6

ROLLER ON H2 AND H4

TYPICAL CONNECTION AT H2 AND H4

S1
S-221

TYPICAL GATE PLAN VIEW
N.T.S.

1

7

3

1

7

4

5

4

5

H1

H2

H3

H4

1
2" DIAPHRAGM PL.

6

7

H/S-521

H/S-521
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SERIES 2 - ARGO DAM
GATE DETAILS I

0 15

1 3
4" R

61 2" 4"

33
4"

31 2"

A-A
S-521

SECTION A-A DETAIL
N.T.S.

E-E
S-521

SECTION E-E DETAIL
N.T.S.

C
S-521

GATE BOTTOM SEAL CORNER DETAIL
N.T.S.

SKIN PL. 5
16"

12 C

SKIN PL. 5
16"

FLOW

BACKING BAR 11
4"

CLAMP BAR 58" CLAMP BAR 12"

2"

2"

2"

34 "

2 34 "

1 14 "

RUBBER PLUG

4"

1 
3 4"

9 16
"

3 12"

1 4"

1
4"

9 16
"

1 4"

1
4"

F
S-521

SIDE SEAL DETAIL
N.T.S.

G
S-521

BOTTOM SEAL DETAIL
N.T.S.

SIDE SEAL

19° 42' 20"

1 12 "

1 12 "

9"
 O

.D
.

1' - 9
"

CAST STEEL TRUNNION HUB

"LUBRITE" BUSHING FOR RUNNING FIT
ON 4 38" Ø PIN

PL. 12" x 34"

PL. 12"

GUIDE ROLLER
3
8" S.S. SHIMS
AS NEEDED

STIFF. PL. 38"

C 12 x 20.7

PL. 12"
PL. 5 12" x 12" x 9"

PL. 12"

C
 3 4"

 B
O

LT
S 

&
LO

C
KW

AS
H

ER
S

L

C 58" Ø CTSK. BOLTS,
WASHERS & CRES NUT
4" (±) O.C.

BACKING BAR 1 14" x 1 14"

FIELD TRIM SKIN PLATE AS
NECESSARY AND GRIND ROUND

R 
1 8"1 8"

1"

CLAMP BAR 58"

2 5
16

12

2 34 "

EL. 767.76

1 4"
 C

O
M

PR
ES

SI
O

N

A
S-521

BOTTOM SEAL DETAIL
N.T.S.

2" 21
4"

1
4" COMPRESSION

2"

C 58" Ø BOLT WITH CRES NUT
AND WASHERS @ 4" (±) O.C.

1
16" NEOPRENE GASKET

L 4 x 4 12 WITH 11
16" x 11

8"
SLOTTED HOLES FOR ADJUSTMENT

FL
O

W

SKIN PL. 5
16" 2" Ø ASTM A564,

TYPE 630 SS PIN

1
8" BRONZE WASHER

3"

11 2"

7 
7 8"

C 12 x 20.7

PL. 9" x 12" x 1' - 1"

7"

1
8"

S.S. SEAL WASHER ROUND CORNER OF L 4 x 4

SIDE SEAL

CLAMP BAR 2" x 12"

1"
3 8"

SEAL BAR 2" x 12"

C 58" Ø CTSK. BOLTS
WITH CRES NUTS &
WASHERS 4" (±) O.C.

27 8"

41
2" Ø x 21

2" GUIDE ROLLER
(2 EA. SIDE AT C BEAM WEBS)L

L

L

LC 34" Ø BOLTS

"LUBRITE" BUSHING

FACE OF PIERD
S-521

GATE GUIDE DETAIL
N.T.S.

L 4 x 4

W.P.

1
4" CLEAR
(L 4 x 4)
1
8" COMPRESSION
(SIDE SEAL AND
RUBBER PLUG)

2 5
16

12

L 4 x 4

CLAMP BAR 12"

SIDE SEAL

1
2" RUBBER PLUG
(CEMENT TO SIDE AND BOTTOM SEALS)

RUBBER FILLER

SKIN PL. 5
16"

CLAMP BAR 58"

BOTTOM SEAL

7"

1'
 - 

0"
3 4"

3 
1 2"

3" 2"
PL. 12"

C 58" Ø BOLTS AND CRES
NUTS, WASHERS AND

SEAL WASHERS @
UPSTREAM SIDE

LIFTING LUG PL. 34"

SKIN PL. 5
16"

C 12 x 20.7

VERT. PL. 12"

BAR 12"

PL. 38"

PL. 38"

L 5 x 31
2

C 34" Ø BOLTS

PL. 12"

12 C

L

SKIN PL. 5
16"

E-E
S-521D-D

S-521

C-C
S-521

SECTION C-C DETAIL
N.T.S.

B-B
S-521

SECTION B-B DETAIL
N.T.S.

D-D
S-521

SECTION D-D DETAIL
N.T.S.

2 5
16

12

W.P. EL. 767.76

L

R 10
' - 

0"

4 12 "

ALIGN C
TO BOTTOM SEAL

1'
 - 

0"

6"

1' - 0"
1' - 0" WF 8 x 31, S.S.

ASTM A276, TYPE 304

RUB PLATE BEYOND

FLOW

3
4" Ø FIELD WELDED

ALIGNMENT STUDS.
FIELD WELD STUDS

TO WELD PADS.
TACK WELD ADJUSTMENT

NUTS ONCE SILL BEAM
IS ALIGNED, PRIOR

TO POURING CONCRETE.

CONNECT TO
EXISTING

WELD PADS

3
8" CLOSURE PL.
(WELD WATERTIGHT)

H
S-521

GATE SILL REPLACEMENT DETAIL
N.T.S.

REPLACE BOTTOM SEAL, CLAMP BAR, FASTENERS, AND
BEVEL WASHERS.

REPLACE SIDE SEAL, CLAMP BAR, FASTENERS, AND
BEVEL WASHERS.

OPTIONAL ITEM: REPLACE TRUNNION PIN AND
BUSHINGS.

OPTIONAL: REPLACE BEAMS H2 AND H4: 4 TOTAL.
INCLUDES DIAPHRAGM PLATES AND ALL CONNECTIONS.
LOCATIONS TO BE FIELD DETERMINED FOLLOWING
INSPECTION BY ENGINEER.

OPTIONAL: REPLACE BEAMS H1 AND H3: 4 TOTAL.
INCLUDES DIAPHRAGM PLATES AND ALL CONNECTIONS.
LOCATIONS TO BE FIELD DETERMINED FOLLOWING
INSPECTION BY ENGINEER.

REPLACE GUIDE ROLLER: 4 EACH GATE

REPLACE EMBEDDED GATE SILL: 1 EACH GATE

1

2

3

4

5

6

7

3

REUSE HUB AND
STRUT ARM
ASSEMBLY

4

5

BEVEL WASHER MINIMUM THICKNESS
OF WASHER SHALL MATCH STANDARD
WASHER (TACK TO BEAM)

2

2

BOTTOM SEAL

1

2

NEOPRENE GASKET

1

6
6

2

2

2

6

2

1

WELD TO RUB PLATES
(GROOVE WELD)

7

MONOLITHIC
CONCRETE FILL

NOTE:
1. SAWCUT AND DEMOLISH EXISTING SILL AND CONCRETE FILL
2. VERIFY ALIGNMENT EXISTING SILLS BEFORE REMOVING.

NEW SILL SHALL BE CENTERED ON UPSTREAM FACE OF THE
SKIN PLATE BOTTOM.

B
S-521

BOTTOM SEAL CORNER - FRONT ELEVATION AND SECTIONS
N.T.S.

SIDE SEAL

RUBBER PLUG

BOTTOM RUBBER SEAL

CLAMP
BAR

SEAL ANGLE

CLAMP BAR
2" x 12"

ANGLE, BATON AND
PLUG CONTINUE BELOW
BOTTOM OF GATE

EXISTING DRAIN
HOLE IN RUB PLATE

TYP.

CRES
TACKWELD
(BOTH ENDS)

1

1

1

A
S-521

D
S-521

C
S-521

SILL

GRIND ROUND

SAWCUT AND DEMOLISH EXISTING
SILL, FULL WIDTH OF SPILLWAY.

I
S-521

ELEVATION - EXISTING SILL DEMOLITION
N.T.S.
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1'-0"

3'-4"

1'-0"

2'-8"

REMOVE ADDITIONAL
GROUT AS NEEDED FOR
CUT AND WELD

REMOVE ADDITIONAL
GROUT AS NEEDED FOR
CUT AND WELD

EXISTING PIN.
(4" DOUBLE EXTRA

STRONG PIPE
MILD STEEL - TYP. BOTH

SIDES)

1'-0"

NEW TRUNNION PIN.

BEVEL & WELD FULL
PERIMETER

FULL PENETRATION
WELD

(TYP. BOTH SIDES) 4,000 PSI CONCRETE

L4x3x3/8x2.5"
(TYP. 4 PER EACH)

3
4" WELDED STUD (TYP. 4)
PROVIDE ADJUSTMENT NUTS.
TACK BEFORE PLACING CONC.

NOTE:
CONTRACTOR SHALL PROVIDE MEANS OF
ALIGNING AND BRACING NEW TRUNNION PINS.

5"

32

12
5

DRILL 58" Ø HOLES
IN COVER AND TAP

34" PL. FOR 12" BOLTS

12
5

12
5

12
5

PL. 9" DIA. x 34" 316L SS 12" BEARING PL., 316 L SS

(4) 12" BOLTS
316L SS

125

32 32

1
8" BRONZE WASHER,

NOTCHED INTO COVER

64

12
5

14" SS WASHER 316 SS.

LUBRITE BUSHING

12" LUBRITE WASHER

32

8GA SS PL. WITH
RETAINER BLOCK TACK
WELDED AT EACH BOLT

HEAD

17-4 PH PIN, SOLID
4 38" NOM. OD

9"Ø HUB

4 3 8" Ø
 PIN

℄  12" BOLTS

LUBRITE BUSHING

TRUNNION HUB

1 34"

L5x312 (TYP.)

2'-0"

12" Ø FIELD WELDED
ALIGNMENT STUDS

SAWCUT PERIMETER AND
DEMOLISH GROUT. CUT
AND REMOVE PIN AND
ANCHORAGES.

EXISTING PIN:
8.625 O.D.
6.875 I.D.

LOCATE AND PROTECT
EXISTING #10

TENSION ANCHORS

LOCATE AND PROTECT EXISTING EMBEDDED
PLATE. (TYP.)

L5x3x12x2"
(TYP. 4 PER EACH)

12" STUD, WELDED TO
EXISTING WELD PLATE.
(TYP. 4)

OLD 4"Ø SCH XXS,
MILD STEEL

1"
(MIN)

4"4"

COUPLING SLEEVE
SCH 160 PIPE (MILD STEEL)

SLEEVEx8" LONG (MIN)
MACHINED TO FIT OD OF PINS

(MIN)

5
16

(MIN)

WALL FACE

(TYP.)

SEQUENCE
1. BEVEL END OF EXISTING PIN.
2. WELD COUPLING SLEEVE TO EXISTING PIN.
3. ALIGN AND BRACE NEW PIN AND TACK STUDS

TO LUGS.
4. WELD NEW PIN TO COUPLING SLEEVE AND

MAINTAIN BRACING DURING WELD.
5. VERIFY PIN ALIGNMENT AND THEN PLACE

CONCRETE.

4 38" PIN

 

3
S-522

TRUNNION PIN INSTALLATION (BAYS 1 - 3)
3/4"=1'-0"

4
S-522

TRUNNION PIN
3"=1'-0"

5A
S-522

DETAIL
3"=1'-0"

2
S-522

TRUNNION PIN DEMOLITION
1 1/2"=1'-0"

1
S-522

TRUNNION PIN DEMOLITION (BAYS 1 - 3)
3/4"=1'-0"
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GATE DETAILS II
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SERIES 3 - SUPERIOR DAM
EXISTING CONDITIONS AND SITE
PREPARATION

0 20

NEW WORK AREA

SUPERIOR POND
HEADWATER ELEV: 730.5 ±

H
U

R
O

N
 R

IV
ER

GRAVEL P
ATH

GRATED WALKWAY

GRAVEL PATH

ELECTRICAL
SUB-STATION

1ST STREET

SU
PE

R
IO

R
 R

O
AD

NORFOLK SOUTHERN RAILROAD

EXISTING CONDITIONS

LOCATION MAP

N

ELECTRICAL
SUB-STATION

LOCKED ACCESS GATE

LOCKED ACCESS GATE

SEE DETAIL BELOW

CONTRACTOR EQUIPMENT AND MATERIAL LAYDOWN.

INSTALL PEDESTRIAN BARRICADES TO PREVENT
ACCESS WHILE WORKING ON THE ACCESS BRIDGE.

MAINTAIN ACCESS TO POWERHOUSE AND CONTROL
SHED.

THE CITY OF ANN ARBOR WILL OPERATE THE
TURBINE, THE CONTRACTOR WILL BE RESPONSIBLE
FOR REMOVING DAM FLASHBOARDS AS NEEDED TO
MAINTAIN POND LEVEL.

1

1

2

2

1

POWERHOUSE INTAKE

POWER
HOUSE

3

3

CONTROL
SHED

3

HURON RIVER TYPICAL FLOWS (CFS)

MDEQ "LOW FLOW" ESTIMATE - 1999

FRQ. OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
50% 310 580 610 520 540 970 1050 710 470 270 230 240
95% 170 270 280 220 230 340 590 380 230 150 130 110

HARMONIC MEAN: 400 CFS
TURBINE FLOW CAPACITY: 650 CFS ±
OVERFLOW CAPACITY (1' OF WATER OVER CONCRETE CREST AT 729.5'): 400 CFS ±

4

4

140' OVERFLOW SPILLWAY
WITH 1 HIGH FLASHBOARDS

ON VERTICAL PINS

TW: 714.0 ±
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SUPERIOR POND
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W

FRP-DECKED WALKWAY

CHAIN LINK FENCE

PLAN VIEW
SCALE: 14" = 1' - 0"

CHAIN LINK FENCE

SL
U

IC
EW

AY

TAINTER GATE

SPILLWAY

WOOD-DECKED
WALKWAY

C-131

SERIES 3 - SUPERIOR DAM
NEW WORK PLAN

0 21

NEW WORK AREA

CONTRACTOR IS RESPONSIBLE FOR MAINTAINING
FLOW THROUGH THE SUPERIOR DAM. IF THE
HEADWATER INCREASES, THE CONTRACTOR SHALL
REMOVE FLASHBOARDS TO MAINTAIN TYPICAL
HEADWATER ELEVATIONS.

SANDBLAST AND REPAINT TORQUE TUBE, HOIST
BASE, CHAIN COVER AND TORQUE TUBE SUPPORT AT
EACH BAY. THE HOIST COVER IS GALVANIZED. A
BRUSH OFF BLAST SHALL BE USED IN LIEU OF
SANDBLASTING TO REMOVE EXISTING PAINT.

OPTIONAL ITEM: REPLACE ANCHOR BOLTS AS
DIRECTED BY THE ENGINEER.

1

2

2

1

3

4

3

4

A-A
C-131

SUPERIOR DAM SECTIONAL ELEVATION
NOT TO SCALE

A-A
C-131

STOPLOGS PROVIDED BY THE CITY OF ANN ARBOR.
STOPLOGS SHALL BE RIGGED FOR REMOVAL
WITHOUT THE HELP OF A DIVER

T/W = 714.0'±

HW = 730.5'±
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S-231

SERIES 3 - SUPERIOR DAM
GATE PLAN AND SECTIONS

0 22

REPLACE SILL

REPLACE BOTTOM SEAL, CLAMP BAR,
FASTENERS, AND BEVEL WASHERS.

REPLACE SIDE SEAL, CLAMP BAR,
FASTENERS, AND BEVEL WASHERS.
(1 PER SIDE)

REPLACE GUIDE ROLLER (2 PER SIDE)

OPTIONAL ITEM: REPLACE TRUNNION PIN
AND BUSHING (1 PER SIDE)

1

2

3

4

5

W16x31

PL. 12"

PL. 38"

PL. 3 4"
21

2"Ø PIPE
SCH. 40

WT4x7.5

SKIN PL. 38"

FLOW

EL. 730.50

EL. 718.71

5"Ø PIPE
SCH. 80

W16x31

R17' - 0" TO UPSTREAM FACE OF SKIN PL.

WAVE DEFLECTOR

42°47'00"

20°13'20"

16°39'47"

C TRUNNIONL

EL. 729.50

5°53'53"

4'-11 516 "

6'-0"

1'-9"

1

11
S-531

NOTE:
ALL DIMENSIONS MEASURED
ON ARC OF 17'-0" RADIUS.
ALL ANGLES ARE IN PLANE
NORMAL TO THE AXIS OF
TRUNNION.

14' - 10 3 4"

415
16"

WT4x7.5 (TYP.)

(2) STIFFENER PL'S. 21
2"x1

2"
(TYP.)

HORIZ. GIRDER
W16x31 (BOTTOM)
W16x31 (TOP)

STIFFENER PL'S.

STIFFENER PL. 21
2"x1

2" (BOTTOM GIRDER ONLY)

3'
 - 

4"

9 
W

T 
4 

x 
7.

5 
@

 2
' -

 7
" =

 2
0'

 - 
8"

1'
 - 

0"
1'

 - 
0"

22
' -

 8
"

C TRUNNIONSLSKIN PL. 3 8"

C LIFTING LUGL

PL. 12"

PL. 3 4"

11
2" Ø HOLE

13
16"Ø DRAIN HOLES

(EACH GIRDER)

CHAIN BEARING
PL. 14
CONTINUOUS
THROUGH ARC

SYMM. ABOUT CL

33 4"

61 4"

41 2"

5"Ø PIPE
SCH. 80

5 9
16 "

3 4

3 4

5

2

1

6
S-531

6
S-531

A
S-231

S1
S-231

GATE PLAN VIEW

A
S-231

GATE SECTION
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STIFFENER PL. 12"

PL. 34"x10"x10"

5"Ø
SCH 80

34" BOLTS
W/ LOCK WASHERS

5"Ø
SCH 80

CAST STEEL TRUNNION HUB
(MACHINE AFTER WELDING TO
PL'S. 34 IS COMPLETED)

"LUBRITE" BUSHING FOR RUNNING
FIT (AS SPECIFIED BY BEARING MANUFACTURER) ON S.S.
POLISHED SURFACE (DO NOT GREASE).

19.8° TRUE ANGLE

BETW
EEN ARM

S

1'-9"

PL. 34" 5
16

TYP. U.N.O.

2" 214"

2"

14" COMPRESSION

ROUND CORNER

SIDE SEAL

CLAMP BAR 12" x 2"

1"

3 8"

SEAL BAR 12" x 2"

2"Ø PIN 316 SS WASHER

21 2"

412"Øx212" GUIDE ROLLER, BORE
EXT SURFACES
(2 - EACH SIDE AT C BEAM WEBS)L
"LUBRITE" BUSHING
18" BRONZE WASHER, EACH SIDE
PL. 12"

GATE STOP BAR (AT
BOTTOM HORIZONTAL
GIRDER ONLY)

PL. 34"x9"x1'-612"

FACE OF PIER

6"6"

C 58" Ø BOLT WITH NUT AND
WASHERS, 316 SS @ ± 4" O.C.

WASHER
116" NEOPRENE WASHER
1116" x 118" SLOTTED
HOLES IN L4x4

CHAIN BEARING PLATE 14"
CONTINUOUS ALONG ARC

SKIN
PLATE 38"

1' 
- 2

 7 8"

L4x4x12

PL. 34"

C 58" Ø CTSK BOLTS WITH
NUT AND WASHER, 316 SS @ 4"± O.C.

11
3 4"

3"

118"

118"

(4) 34" Ø
HIGH STRENGTH
BOLTS (TYP.)

WT4

PL. 34"

STIFF. PL. 38"

W16x31

SHIMS

34" BOLTS

L

L

18"

27 8"

32

32

63

32

32

125

12
5

S.S. SHIMS ADDED AS REQUIRED TO SET 1
8" GAP

 18" (TYP.)

STAGGER SEAL
FASTENER

SEAL WASHER

STAGGER SEAL
FASTENER

GUIDE ROLLER

PL. 12"x312"x414"

316 SS PIN TACKWELD
TO 12" PLATE
(BOTH ENDS)

212"

PL.34"x512"x9"

61 2"

C 34" BOLTS & LOCKWASHERSL

W16x31

STIFFENER 38"x212"

PL. 34"

WT 4

SKIN PL. 38"

516

BACKING BAR 114x114

CLAMP BAR 58" 1 8" 14" COMPRESSION

GRIND ROUND

EL. 736.207

C 58" Ø CTSK BOLTS
NUTS, NEOPRENE SEAL WASHERS &
WASHERS, 316 SS @ 4"± O.C.

L

MILL OR FLAME
CUT AND GRIND

R1 8"

212
12

FLOW

BOTTOM RUBBER SEAL

SKIN PL. 38"

L4x4

2"

2"

3
4 "

2 3
4 "

1 1
4 "

CLAMP BAR 12"
(NOTE: CLAMP BAR EXTENDS
BELOW GATE SKIN)

FLOW

BACKING BAR 114"

CLAMP BAR 58"

W.P.

1 4" 
CL

EA
R 

(L
4x

4)

18" COMPRESSION (SIDE
SEAL AND RUBBER PLUG)

212
12

L4x4

RUBBER PLUG

SKIN PL. 38"

BOTTOM SEAL
SEE DETAIL ABOVE

CLAMP BAR 58"
RUBBER FILLER

12" RUBBER PLUG
(CEMENT TO SIDE AND

BOTTOM SEALS)

FL
O

W

SIDE SEAL
SEE DETAIL

ABOVE

CLAMP BAR 12"

LUBRITE BUSHING WITH
RUNNING FIT ON PIN PER MFGR

C OF BOLTL

SIDE SEAL

1"

RUBBER PLUG

2"

4"

13 4"

9 16
"

312"

1 4"

14"

9 16
"

1 4"

14"

R 516"

2 3
4 "

PL. 34" 1'-
3"

PL. 34"x9"x1'-4"

5"Ø PIPE
SCH 80
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SERIES 3 - SUPERIOR DAM
GATE DETAILS I

0 23

1

2

3

REPLACE BOTTOM SEAL, SEAL BAR, FASTENERS, AND
WASHERS.

REPLACE SIDE SEAL ANGLE (1 EACH SIDE), SEAL BAR,
CLAMP BAR, AND FASTENERS.

OPTIONAL ITEM: REPLACE TRUNNION PIN, BUSHING,
THRUST WASHER AND MOUNT PLATE WITH
CONNECTIONS AND FASTENERS.

REPLACE SIDE ROLLER: 4 TOTAL

EXISTING PIN CONFIGURATION, SEE
SHEET S-532 FOR REPLACEMENT DETAIL

2
S-531

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

6
S-531

DETAIL
3"=1'-0"

3
S-531

SECTION
1"=1'-0"

4
S-5225

S-531

5
S-531

SECTION
1"=1'-0"

7
S-531

10
S-531

SECTION
3"=1'-0"

10
S-521

11
S-531

DETAIL
3"=1'-0"

12
S-531

BOTTOM SEAL CORNER
3"=1'-0"

13
S-531

SECTION
3"=1'-0"

13
S-531

1

4

3

1

13A
S-531

SIDE SEAL DETAIL
3"=1'-0"

13B
S-531

BOTTOM SEAL DETAIL
3"=1'-0"

2

2

2

3

1

2

2

2 1

2

2

1

4
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1'-0"

3'-4"

1'-0"

2'-8"

REMOVE ADDITIONAL
GROUT AS NEEDED FOR
CUT AND WELD

REMOVE ADDITIONAL
GROUT AS NEEDED FOR
CUT AND WELD

EXISTING PIN.
(8" DOUBLE EXTRA

STRONG PIPE
MILD STEEL - TYP. BOTH

SIDES)

1'-0"

NEW TRUNNION PIN.

BEVEL & WELD FULL
PERIMETER

FULL PENETRATION
WELD

(TYP. BOTH SIDES) 4,000 PSI CONCRETE

L5x3x12x2"
(TYP. 4 PER EACH)

3
4" WELDED STUD (TYP. 4)
PROVIDE ADJUSTMENT NUTS.
TACK BEFORE PLACING CONC.

NOTE:
CONTRACTOR SHALL PROVIDE MEANS OF
ALIGNING AND BRACING NEW TRUNNION PINS.

10"

32

12
5

DRILL 1"Ø HOLES
IN COVER AND TAP
1" PL. FOR 34" BOLTS

12
5

12
5

12
5

PL. 1'-1"Øx1" 316L SS 3/4" BEARING PL. (MILD
STEEL) (F.R.)

(4) 34" BOLTS
316 SS

125

32 32

1
8" BRONZE WASHER,

NOTCHED INTO COVER

64

12
5

14" SS WASHER 316L SS.

LUBRITE BUSHING

12" LUBRITE WASHER

32

17-4 PH PIN, SOLID
8 58" OD NOM.

8GA SS PL. WITH RETAINER
BLOCK TACK WELDED AT

EACH BOLT HEAD
1'-1"Ø HUB

8 5 8" Ø
 PIN

℄ 34" BOLTS

LUBRITE BUSHING

TRUNNION HUB

4"

L5x312 (TYP.)

2'-0"

3
4"Ø FIELD WELDED
ALIGNMENT STUDS

SAWCUT PERIMETER AND
DEMOLISH GROUT. CUT
AND REMOVE PIN AND
ANCHORAGES.

EXISTING PIN:
8.625 O.D.
6.875 I.D.

LOCATE AND PROTECT
EXISTING #10

TENSION ANCHORS

LOCATE AND PROTECT EXISTING EMBEDDED
PLATE. (TYP.)

L5x3x12x2"
(TYP. 4 PER EACH)

3
4" STUD, WELDED TO
EXISTING WELD PLATE.
(TYP. 4)

OLD 8"Ø SCH XXS,
MILD STEEL

1"
(MIN)

4"4"

COUPLING SLEEVE
10"Ø SCH 160 PIPE (MILD STEEL)

SLEEVEx8" LONG (MIN)
MACHINED S.S. ID=8.75"

(MIN)

5
16

(MIN)

WALL FACE

(TYP.)

SEQUENCE
1. BEVEL END OF EXISTING PIN.
2. WELD COUPLING SLEEVE TO EXISTING PIN.
3. ALIGN AND BRACE NEW PIN AND TACK 34"

STUDS TO LUGS.
4. WELD NEW PIN TO COUPLING SLEEVE AND

MAINTAIN BRACING DURING WELD.
5. VERIFY PIN ALIGNMENT AND THEN PLACE

CONCRETE.

8 58" OD PIN

SAWCUT AND DEMOLISH EXISTING
SILL, FULL WIDTH OF SPILLWAY.

1'-0"
1'-0"

6"

1'-
0"

EL. 718.71

212

12

34" DIA. FIELD WELDED
ALIGNMENT STUDS, SS

NEW SS
W8X31

ATTACH NEW
STUDS TO
EXISTING
WELDING PAD.

W.P.

CRES

G

CONSTRUCT NEW SILL, CAST IN
CONCRETE. SILL EXTENDS FULL
WIDTH OF BAY.
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TRUNNION PIN INSTALLATION (BAYS 1 - 3)
3/4"=1'-0"

4
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TRUNNION PIN
3"=1'-0"
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DETAIL
3"=1'-0"
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TRUNNION PIN DEMOLITION
1 1/2"=1'-0"

1
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TRUNNION PIN DEMOLITION (BAYS 1 - 3)
3/4"=1'-0"
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TRUNNION PIN CONNECTION DETAIL
3"=1'-0"

S-532

SERIES 3 - SUPERIOR DAM
GATE DETAILS II

0 24
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ELEVATION - EXISTING SILL DEMOLITION
1/2"=1'-0" 8

S-532
NEW SILL
1"=1'-0"
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1
OPTIONAL ITEM: REPLACE TRUNNION PIN, BUSHING,
THRUST WASHER AND MOUNT PLATE WITH
CONNECTIONS AND FASTENERS.
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AutoCAD SHX Text
NOTE: THE LOCATIONS AND ELEVATIONS OF EXISTING UNDERGROUND UTILITIES AS SHOWN ON THIS DRAWING ARE ONLY APPROXIMATE. NO GUARANTEE IS EITHER EXPRESSED OR IMPLIED AS TO THE COMPLETENESS OR ACCURACY THEREOF. THE CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING MISS DIG PRIOR TO CONSTRUCTION.








	151506-G-001-Barton & Superior Cover Sheet
	151506-G-002-ARGO
	151506-G-003-Argo - Existing Conditions
	151506-G-004-ARGO
	151506-C-110-Barton - Existing Conditions
	151506-C-111-Barton - New Work
	151506-S-211-Barton - Cross Sections
	151506-S-511-Barton - Existing Conditions
	1
	151506-C-120-Argo - Existing Conditions
	151506-C-121-Argo - New Work
	151506-C-122-Argo - Detailed Pedestrian Detour
	151506-S-221-Argo - Gate Plan and Cross Section
	151506-S-521-Argo - Gate Details
	151506-S-522-Argo - Details II
	2
	151506-C-130-Superior - Existing Conditions
	151506-C-131-Superior - Proposed Site Plan
	151506-S-231-Superior - Gate Plan and Cross Section
	151506-S-531-Superior  - Gate Details
	151506-S-532-Superior - Details II
	3



