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Section E - Estimate of Quantities
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PCN 02A8 - Str. No. 54-056-158
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LC

LC Bridge

Utility Pole (Typ.)

Approximate Existing Ground Line

At Centerline Bridge

5058’ - 6’’ Overall Bridge Length

PARTIAL PLAN

Matchline 1 See

PARTIAL ELEVATION

Sheet No. 2 of 40

111’ - 8" 144’ - 0" 111’ - 0" 156’ - 6" 204’ - 0" 156’ - 9" 156’ - 9" 204’ - 0" 157’ - 3"

INDEX OF BRIDGE SHEETS -

Sheet No. 2  - 

Sheet No. 3  - 

Sheet No. 4  - 

Sheet No. 5  - 

Sheet No. 1  - 

Sheet No. 6  - 

Sheet No. 7  - 

Sheet No. 8  - 

Sheet No. 9  - 

Layout for Upgrading

Estimate of Structure Quantities and Notes

Sheet No. 10  - 

See Sheet No. 7 of 40.

Substructure Repair Details.

See Sheet No. 8 of 40.

Substructure Repair Details.

Layout for Upgrading (Continued)

Layout for Upgrading (Continued)

Layout for Upgrading (Continued)

Substructure Repair Details - Pier No. 7

Substructure Repair Details - Pier No. 10

Sheet No. 11  - 

Sheet No. 12  - 

Substructure Repair Details - Pier No. 15

Sheet No. 13 thru 40  - Original Construction Plans

Notes (Continued)

Substructure Repair Details - Pier No. 14

Substructure Repair Details - Pier Nos. 13

Substructure Repair Details - Pier Nos. 16 thru 21
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At Centerline Bridge

PARTIAL PLAN

Matchline 2 See

Matchline 1 See

PARTIAL ELEVATION

Sheet No. 1 of 40

Sheet No. 3 of 40

375’ - 9" 425’ - 0" 500’ - 0"

See Sheet No. 8 of 40.

Substructure Repair Details.

NOTE:

Utility poles not shown at Pier Nos.  11 and 12 for clarity.
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LAYOUT FOR UPGRADING (CONTINUED)
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Utility Pole

Matchline 2 See Matchline 3 See

Pier No. 15
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PARTIAL PLAN
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WALWORTH COUNTY

NH 0012(152)187
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LAYOUT FOR UPGRADING (CONTINUED)

NH 0012(152)187

See Sheet No. 9 of 40.

Substructure Repair Details.

See Sheet No. 10 of 40.

Substructure Repair Details. See Sheet No. 11 of 40.

Substructure Repair Details. See Sheet No. 12 of 40.

Substructure Repair Details.
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WALWORTH COUNTY

NH 0012(152)187

MARCH 2016

LAYOUT FOR UPGRADING (CONTINUED)

NH 0012(152)187

See Sheet No. 12 of 40.

Substructure Repair Details.

See Sheet No. 12 of 40.

Substructure Repair Details.

See Sheet No. 12 of 40.

Substructure Repair Details.
See Sheet No. 12 of 40.

Substructure Repair Details.

See Sheet No. 12 of 40.

Substructure Repair Details.
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ESTIMATE OF STRUCTURE QUANTITIES 

ITEM NO. DESCRIPTION QUANTITY UNIT 

460E0174 Concrete Patching Material , Miscellaneous 24.6 CuFt 

460E0190 Concrete Crack Injection/Sealing 72 In 

460E0240 Concrete Crack Healer/Sealer 207.0 SqFt 

460E0300 Breakout Structural Concrete 0.9 CuYd 

480E5000 Galvanic Anode 25 Each 

SPECIFICATIONS 

1. Design Specifications: AASHTO Standard Specifications for Highway 
Bridges 2002 1 ylh Edition with 2003 Interim using Working Stress Design. 

2. Construction Specifications: South Dakota Standard Specifications for 
Roads and Bridges, 2015 Edition and Required Provisions, Supplemental 
Specifications and Special Provisions as included in the Proposal. 

DETAILS AND DIMENSIONS OF EXISTING BRIDGE 

All details and dimensions of the existing bridge contained in these plans are 
based on the original construction plans and shop plans and are provided as 
information only. It is the Contractor's responsibility to inspect and verify the 
actual field conditions and any necessary as-built dimensions affecting the 
satisfactory completion of the work required for this project. 

SCOPE OF BRIDGE WORK & SEQUENCE OF OPERATIONS 

All work on this structure shall be accomplished with the traffic control shown 
in the plans. Alternate sequence of operations may be submitted by the 
Contractor for approval by the Engineer two weeks prior to the pre
construction meeting. 

1. Breakout areas of pier caps and columns to the limits shown in the plans. 

2. Epoxy inject cracks in pier cap as shown in the plans. 

3. Install galvanic anodes and repair areas with concrete patching materials. 

4. Prepare surface and apply Concrete Crack Healer/Sealer as shown in the 
plans. 

GENERAL CONSTRUCTION - BRIDGE 

1. Use 2" clear cover on all reinforcing steel except as shown otherwise. 

2. All exposed concrete corners and edges shall be chamfered 3/4" unless 
noted otherwise in the plans. 

CONCRETE BREAKOUT 

1. The existing pier cap and columns shall be broken out to the limits 
shown on the plans. Breakout limits shall be defined with a 3/4" 
deep sawcut (unless specified otherwise in these plans), where 
practical, as approved by the Engineer. Reinforcing steel that is 
exposed and is scheduled for use in the new construction shall be 
cleaned and straightened to the satisfaction of the Engineer. Care 
shall be taken not to damage the existing reinforcing steel that is to 
be reused in the new construction during concrete breakout. Any 
reinforcing steel that is damaged during concrete breakout shall be 
replaced or repaired, as approved by the Engineer, by the Contractor 
at no cost to the Department. 

2. The railing on the pier caps may need to be removed and reattached 
in order to complete any concrete breakout and patching. The railing 
shall be reattached using 5/8" Dia. Bolts. All costs associated with 
railing removal and reattachment shall be incidental to the contract 
unit price for "Breakout Structural Concrete". 

3. All broken out concrete shall be disposed of by the Contractor. Any 
disposal of discarded material shall be in accordance with the 
Environmental Commitment notes. 

4. During concrete removal operations, no broken out concrete shall be 
allowed to fall into Lake Oahe. 

5. Work on the repair areas shall only be accomplished when those 
areas are completely out of the water and shall remain out of the 
water for the length of cure period for the concrete patching material. 
If the repair areas in the plans are under the water, those areas may 
be removed from the plans at the direction of the engineer. The 
water level is controlled by the Corp of Engineers. The following 
links, which show the historic water levels as well as estimated future 
levels by the Corp of Engineers, are provided as a scheduling tool: 

http://www.nwd-mr.usace.army.mil/rcc/projdata/oahe.pdf 

http://www.nwd-mr.usace.army.mil/rcc/reports/resfcast.pdf 

6. The contract unit price per cubic yard for "Breakout Structural 
Concrete" shall include breaking out concrete, cleaning, 
straightening existing reinforcing steel, and disposal of all broken out 
material. 

CONCRETE CRACK INJECTION/SEALING 

1. This work shall consist of cleaning the concrete surfaces adjacent to 
the cracks, installing epoxy injection ports or tees, sealing the 
surface of the cracks, and epoxy injecting the cracks. 

2. Concrete surfaces adjacent to the cracks shall be cleaned to the 
extent necessary to achieve adequate bond for the surface sealant. 
The preparation shall not cause dust or other contaminants to 
penetrate the crack. The crack shall be cleaned of dust and debris 
using clean, oil free compressed air. The use of solvents or thinners 
shall not be permitted. In areas where there is delaminated concrete 
at crack locations, the delaminated concrete shall be removed prior 
to injection. 

I STOAFTEJ-I ___ ..:..P;.;;RO:;:J.=.;EC:;.;.T ____ i-IS.llHE!QET+.§!T;!!;OT:E:A[§L ~ 
NO. SHEETS 

r S.D. 1 NH 0012(152)187 
1 

3. The cracks to be injected shall have injection ports or tees installed 
in them. The ports or tees shall be spaced between 6 to 12 inches, 
or as specified by the manufacturer, beginning at the lower most 
point of the crack. The ports or tees shall be placed in dust free 
holes made with either vacuum drills or chipping hammers. 

4. The surface cracks between the ports shall be sealed using an 
epoxy paste or as specified by the manufacturer. The application of 
the surface crack sealer shall be limited to clean dry surfaces at a 
temperature of not less than 45°F. 

5. Epoxy injection shall begin at the bottom of the crack and proceed 
upward using a process that will ensure complete penetration of the 
crack. The epoxy shall be injected at a low enough pressure to 
ensure that no further damage will be done to the member being 
repaired. 

6. The injection epoxy shall conform to ASTM C881, Type IV, Grade 1. 

7. After the epoxy has cured a minimum of 48 hours, the injection ports 
or tees shall be removed flush with the concrete surfaces and the 
surface crack sealer shall be ground smooth. Care shall be taken to 
ensure none of the debris falls into Lake Oahe. 

8. The Contractor shall submit a Concrete Crack Injection/Sealing 
procedure in writing, for approval of the engineer, thirty days prior to 
performing the crack injection and notify the Department of the 
Contractor's schedule seven days prior to performing the crack 
injection. 

9. The cracks to be injected will be measured in inches to the nearest 
inch. Measurement will be made of the overall crack length. 

10. All costs of cleaning the concrete adjacent to the cracks to be 
sealed, installing the ports or tees, sealing and injecting the cracks, 
and removal and grinding of the ports and sealant including labor, 
equipment, and incidentals necessary to complete the work shall be 
incidental to the contract unit price per inch for "Concrete Crack 
Injection/Sealing". 

ESTIMATE OF STRUCTURE QUANTITIES AND NOTES 

FOR 

5058'- 6" BRIDGE OVER OAHE RESERVOIR 

STR. NO. 65-000-020 

MARCH 2016 G) oF@ 

I DES~~DBY I CK~~S.BY IDRA:~DBYI /(~ ?7 t~ 
Wl TH02A6 -I ~fi BRIDGE ENGINEER 
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NOTES (CONTINUED)

5058’ - 6" BRIDGE OVER OAHE RESERVOIR
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LEGEND:

Shaded areas indicate limits of Concrete Patching.

SUBSTRUCTURE REPAIR DETAILS (BENT NO. 7)
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ELEVATION
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CVIEW C - C
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6
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6
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" Dia. Bolts. See Notes.8
5existing anchors with 

Remove and Replace Rail as needed. Reattach to 
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(BENT NO. 10)

SUBSTRUCTURE REPAIR DETAILS (CONTINUED)

LEGEND:

Shaded areas indicate limits of Concrete Patching.

ELEVATION

PLAN

(West Face)

4’ - 0’’ 9
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4’ - 0’’

6
’’

38’ - 2’’

7
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- 
6
’’
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2
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NH 0012(152)187

existing anchors with 5#8" Dia. Bolts. See Notes.

Remove and Replace Rail as needed. Reattach to 
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See Notes.

Epoxy Inject Crack.

ESTIMATED QUANTITIES

QUANTITYUNITITEM

Concrete Crack Injection Sealing In.

(BENT NO. 13)

SUBSTRUCTURE REPAIR DETAILS (CONTINUED)

72
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SUBSTRUCTURE REPAIR DETAILS (CONTINUED)
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LEGEND:

Shaded areas indicate limits of Concrete Patching.
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DESIGNED BY

BRIDGE ENGINEER

DRAFTED BYCK. DES. BY

02A6RA11WLTH02A6

STR.  NO.  65-000-020

11 40

S.  D.  DEPT.  OF TRANSPORTATION

OF

FOR

26’ - 0’’  ROADWAY ï»¿0î��

SEC. 13-T124N-R80W

BWS KR

5058’ - 6’’ BRIDGE OVER OAHE RESERVOIR

OVER LAKE OAHE

WALWORTH COUNTY

NH 0012(152)187

MARCH 2016

(BENT NO. 15)

SUBSTRUCTURE REPAIR DETAILS (CONTINUED)

NH 0012(152)187

ESTIMATED QUANTITIES

QUANTITYUNITITEM

Cu. Yd.Breakout Structural Concrete

Cu. Ft.Concrete Patching Material, Miscellaneous

0.9

24.6

Galvanic Anode Each 25

"2
11

6"

existing anchors with 5#8" Dia. Bolts. See Notes.

Remove and Replace Rail as needed. Reattach to 
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BWS KR

5058’ - 6’’ BRIDGE OVER OAHE RESERVOIR

OVER LAKE OAHE

WALWORTH COUNTY

NH 0012(152)187

MARCH 2016

NH 0012(152)187

See Notes.

Apply Concrete Crack Healer/Sealer

See Notes.

Apply Concrete Crack Healer/Sealer

4’ - 9"

7’ - 3"

(BENT NOS. 16, 17, 18, 19, 20, and 21 - East Face)

(BENT NO. 16, 17, 18, 19, 20, & 21)

SUBSTRUCTURE REPAIR DETAILS (CONTINUED)

ESTIMATED QUANTITIES

QUANTITYUNITITEM

Sq. Ft.Concrete Crack Healer/Sealer 207.0

SECTION A - A
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PLANS BY :

OFFICE OF BRIDGE DESIGN, SOUTH DAKOTA DEPARTMENT OF TRANSPORTATION

LAYOUT FOR UPGRADING

MARCH 2016

INDEX OF BRIDGE SHEETS -

Sheet No. 2  - 

Sheet No. 3  - 

Sheet No. 4  - 

Sheet No. 5  - 

Sheet No. 1  - 

Sheet No. 7  - 

Sheet No. 8  - 

Sheet No. 9  - 

Layout for Upgrading

Estimate of Structure Quantities and Notes

Sheet No. 10  - 

4001’ - 4’’ PLATE GIRDER BRIDGE

OVER GRAND RIVER

P 1806(06)365

CORSON COUNTY

P 1806(06)365

ELEVATION

PLAN
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2
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2
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1’ - 9’’ 140’ - 0’’140’ - 0’’ 140’ - 0’’

4001’ - 4’’ (Overall)

140’ - 0’’

500’ - 0’’ 500’ - 0’’

Match Line A

-7-
-8-

-9-

SPAN 7 SPAN 8 SPAN 9

-1-

-2-

-3-

-4-
-5-

-6-

SPAN 1 SPAN 4SPAN 3SPAN 2 SPAN 5 SPAN 6

110’ - 0’’110’ - 0’’110’ - 0’’110’ - 0’’

Pier No. 2

LC LC LC LC LC LC LC LC

Pier No. 3 Pier No. 4 Pier No. 5 Pier No. 6 Pier No. 7 Pier No. 8 Pier No. 9

LC

Bearing Abut. No. 1

109’ - 7’’

499’ - 7’’

Match Line A

Ground Line

N

Substructure Repair Details - Pier No. 19

Sheet No. 11  - 

Sheet No. 12  - 

Substructure Repair Details - Pier No. 29

Original Construction PlansSheet No. 13 thru 23  - 

Substructure Repair Details - Pier No. 28

Substructure Repair Details - Pier No. 32

See Sheet No. 7 of 23.

Substructure Repair Details.

See Sheet No. 8 of 23.

Substructure Repair Details.

Begin Bridge

Substructure Repair Details - Pier No. 4

Substructure Repair Details - Pier No. 7

Layout for Upgrading (Continued)

Layout for Upgrading (Continued)

Layout for Upgrading (Continued)

Sheet No. 6  - Notes (Continued)
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4001’ - 4’’ PLATE GIRDER BRIDGE

OVER GRAND RIVER

P 1806(06)365

CORSON COUNTY

LAYOUT FOR UPGRADING (CONTINUED)
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See Sheet No. 9 of 23.

Substructure Repair Details.
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LAYOUT FOR UPGRADING (CONTINUED)
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4001’ - 4’’ PLATE GIRDER BRIDGE

OVER GRAND RIVER

P 1806(06)365

CORSON COUNTY

LAYOUT FOR UPGRADING (CONTINUED)

P 1806(06)365

See Sheet No. 11 of 23.

Substructure Repair Details.

See Sheet No. 12 of 23.

Substructure Repair Details.

See Sheet No. 10 of 23.

Substructure Repair Details.
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ESTIMATE OF STRUCTURE QUANTITIES 

ITEM NO. DESCRIPTION QUANTITY UNIT 
460E0174 Concrete Patching Material , Miscellaneous 36.6 CuFt 

460E0300 Breakout Structural Concrete 1.4 CuYd 

480E5000 Galvanic Anode 27 Each 

SPECIFICATIONS 

1. Design Specifications: AASHTO Standard Specifications for Highway 
Bridges 2002 1 ih Edition with 2003 Interim using Working Stress Design. 

2. Construction Specifications: South Dakota Standard Specifications for 
Roads and Bridges, 2015 Edition and Required Provisions, Supplemental 
Specifications and Special Provisions as included in the Proposal. 

DETAILS AND DIMENSIONS OF EXISTING BRIDGE 

All details and dimensions of the existing bridge contained in these plans are 
based on the original construction plans and shop plans and are provided as 
information only. It is the Contractor's responsibility to inspect and verify the 
actual field conditions and any necessary as-built dimensions affecting the 
satisfactory completion of the work required for this project. 

SCOPE OF BRIDGE WORK & SEQUENCE OF OPERATIONS 

All work on this structure shall be accomplished with the traffic control shown 
in the plans. Alternate sequence of operations may be submitted by the 
Contractor for approval by the Engineer two weeks prior to the pre
construction meeting. 

1. Breakout areas of pier caps and columns to the limits shown in the plans. 

2. Install galvanic anodes and repair areas with concrete patching materials. 

GENERAL CONSTRUCTION - BRIDGE 

1. Use 2" clear cover on all reinforcing steel except as shown otherwise. 

2. All exposed concrete corners and edges shall be chamfered 3/4" unless 
noted otherwise in the plans. 

CONCRETE BREAKOUT 

1. The existing pier cap and columns shall be broken out to the limits 
shown on the plans. Breakout limits shall be defined with a 3/4" 
deep sawcut (unless specified otherwise in these plans), where 
practical, as approved by the Engineer. Reinforcing steel that is 
exposed and is scheduled for use in the new construction shall be 
cleaned and straightened to the satisfaction of the Engineer. Care 
shall be taken not to damage the existing reinforcing steel that is to 
be reused in the new construction during concrete breakout. Any 
reinforcing steel that is damaged during concrete breakout shall be 
replaced or repaired, as approved by the Engineer, by the Contractor 
at no cost to the Department. 

2. All broken out concrete shall be disposed of by the Contractor. Any 
disposal of discarded material shall be in accordance with the 
Environmental Commitment notes. 

3. During concrete removal operations, no broken out concrete shall be 
allowed to fall into the Grand River/Lake Oahe. 

4. Work on the repair areas shall only be accomplished when those 
areas are completely out of the water and shall remain out of the 
water for the length of cure period for the concrete patching material. 
If the repair areas in the plans are under the water, those areas may 
be removed from the plans at the direction of the engineer. The 
water level is controlled by the Corp of Engineers. The following 
links, which show the historic water levels as well as estimated future 
levels by the Corp of Engineers, are provided as a scheduling tool: 

http://www.nwd-mr.usace.army.mil/rcc/projdata/oahe.pdf 

http://www.nwd-mr.usace.army.mil/rcc/reports/resfcast.pdf 

5. The contract unit price per cubic yard for "Breakout Structural 
Concrete" shall include breaking out concrete, cleaning, 
straightening existing reinforcing steel, and disposal of all broken out 
material. 

I STOAFTEJ-I ___ ..:..P;.;;RO:;:J.=.;EC:;.;.T ____ i-IS.llHE!QET+.§!T;!!;OT:E:A[§L ~ 
NO. SHEETS 

r S.D. 1 p 1806(06)365 
1 

PIER REPAIR 

1. After all delaminated concrete has been removed, the area shall be 
abrasive blasted and blown clean with clean, dry, oil-free 
compressed air at 90 psi. 

2. The concrete patching material used in the bent cap patching 
applications shall be supplied as the following or an equivalent as 
approved by the Office of Bridge Design: 

Vertical Patch 
Symons 
2400 Arthur Avenue 
Elk Grove Village, IL 60007 
Phone: (847) 298-3200 
Web site: www.symons.com 

Meadow-Patch 20 
W. R. Meadows, Inc. 
P.O. Box 338 
Hampshire, IL 60140-0338 
Phone: (847) 214-2100 
Web site: www.wrmeadows.com 

Speed Crete Red Line 
The Euclid Chemical Company 
19218 Redwood Rd. 
Cleveland, OH 44110 
Phone: (800) 321-7628 
Web site: www.euclidchemical.com 

The concrete patching material shall be extended with aggregate of 
the quality, size and gradation specified in the manufacturer's 
technical literature. 

3. The pier shall be rebuilt to the dimensions of the original construction 
plans unless otherwise shown on the plans. When used, cap forms 
may be removed when the concrete attains a compressive strength 
of 2000 psi. 

4. All costs associated with accessing, furnishing, placing and finishing 
the concrete patching material including all equipment, labor and 
incidentals shall be incidental to the contract unit price per cubic foot 
for "Concrete Patching Material, Miscellaneous". 

ESTIMATE OF STRUCTURE QUANTITIES AND NOTES 

FOR 

4001'- 4" PLATE GIRDER BRIDGE 

STR. NO. 16-737-253 

MARCH 2016 G) oF@ 
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GALVANIC ANODE 

1. The Contractor shall furnish and place Galvanic anodes in the concrete 
repair areas specified in this plan set. 

2. The galvanic anodes shall be supplied as one of the following: 

a. Galvashield XP2 
Vector Corrosion Technologies 
13312 N 561

h St, Suite 102 
Tampa, FL 33617 
Phone: (813) 830-7566 
Website: www. vector -corrosion .com 

b. Sentinel Silver 
Euclid Chemical Company 
19218 Redwood Road 
Cleveland, OH 44110 
Phone: (800) 321-7628 
Website: www.euclidchemical.com 

c. Sika Galvashield XP+ 
Sika Corporation US 
201 Polito Avenue 
Lyndhurst, NJ 07071 
Phone: (800) 933-7452 
Website: http://usa.sika.com 

3. The anodes shall be placed in accordance with manufacturer's 
recommendations and as approved by the Engineer. The anodes have 
not been shown on the drawings. The Contractor shall provide shop 
drawings of the galvanic anode installation including locations of the 
individual anodes to the Office of Bridge Design. 

4. The anodes shall be placed with a minimum %" cover and shall be set in 
Embedding Mortar per the manufacturer's recommendations. The anodes 
shall be fully encased in the concrete repair material. Where adequate 
cover does not exist, a concrete pocket shall be chipped out behind the 
anode to provide sufficient cover. The Contractor may need to chip 
around the reinforcing bar locally at the anode installation to make the 
electrical connection. The reinforcing steel at the connection location shall 
be cleaned per the manufacturer's recommendations to provide sufficient 
electrical connection and mechanical bond. 

5. The electrical continuity of the electrical connections and reinforcing steel 
shall be confirmed per the manufacturer's recommendations. 

6. The Contractor shall provide manufacturer's product literature and 
installation instructions to the Engineer 10 days prior to installation. 

7. All costs associated with placing anodes including labor, equipment, 
materials and incidentals shall be included in the contract unit price per 
each for "Galvanic Anode". 
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SUBSTRUCTURE REPAIR DETAILS (PIER NO. 19)

P 1806(06)365

ELEVATION
(South Face)

A

A

VIEW A - A

5
’ 
- 
0
’’

TYPICAL SECTION

6’’

7
’ 
- 
0
"

4’ - 0"

outer perimeter of column.

All dimensions Measure along 

E51         E92



PROJECT
NO. SHEETS

SHEET TOTALSTATE

S.D.

OF

LEGEND:

Shaded areas indicate limits of Concrete Patching.

MM

DESIGNED BY

BRIDGE ENGINEER

DRAFTED BYCK. DES. BY

02A7RA10CORS02A7

STR.  NO.  16-737-253

10 23

S.  D.  DEPT.  OF TRANSPORTATION

OF

FOR

24’ - 0’’  ROADWAY ï»¿0î��

SEC. 25-T19N-R29E

BWS KR

MARCH 2016

4001’ - 4’’ PLATE GIRDER BRIDGE

OVER GRAND RIVER

P 1806(06)365

CORSON COUNTY

SUBSTRUCTURE REPAIR DETAILS (PIER NO. 28)

P 1806(06)365

ELEVATION
(North Face)

TYPICAL SECTION

6’’

12’’

1
2
’’

4
’ 
- 
6
’’

outer perimeter of column.

All dimensions Measure along 

E52         E92



PROJECT
NO. SHEETS

SHEET TOTALSTATE

S.D.

OF

LEGEND:

Shaded areas indicate limits of Concrete Patching.

MM

DESIGNED BY

BRIDGE ENGINEER

DRAFTED BYCK. DES. BY

02A7RA11CORS02A7

STR.  NO.  16-737-253

11 23

S.  D.  DEPT.  OF TRANSPORTATION

OF

FOR

24’ - 0’’  ROADWAY ï»¿0î��

SEC. 25-T19N-R29E

BWS KR

MARCH 2016

4001’ - 4’’ PLATE GIRDER BRIDGE

OVER GRAND RIVER

P 1806(06)365

CORSON COUNTY

SUBSTRUCTURE REPAIR DETAILS (PIER NO. 29)

P 1806(06)365

TYPICAL SECTION

6’’

ELEVATIONELEVATION
(North Face) (South Face)

12’’

5
’ 
- 
0
’’

6
’’

5
’ 
- 
0
’’

6
’’

2’ - 0’’

outer perimeter of column.

All dimensions Measure along 

E53         E92



PROJECT
NO. SHEETS

SHEET TOTALSTATE

S.D.

OF

LEGEND:

Shaded areas indicate limits of Concrete Patching.

MM

DESIGNED BY

BRIDGE ENGINEER

DRAFTED BYCK. DES. BY

02A7RA12CORS02A7

STR.  NO.  16-737-253

12 23

S.  D.  DEPT.  OF TRANSPORTATION

OF

FOR

24’ - 0’’  ROADWAY ï»¿0î��

SEC. 25-T19N-R29E

BWS KR

MARCH 2016

4001’ - 4’’ PLATE GIRDER BRIDGE

OVER GRAND RIVER

P 1806(06)365

CORSON COUNTY

SUBSTRUCTURE REPAIR DETAILS (PIER NO. 32)

P 1806(06)365

TYPICAL SECTION

6’’

(North Face) (South Face)

ELEVATION ELEVATION

5
’ 
- 
0
’’

6
’’

12’’

5
’ 
- 
0
’’

6
’’

2’ - 0’’

5
’ 
- 
0
’’

6
’’

2’ - 0’’

ESTIMATED QUANTITIES

QUANTITYUNITITEM

Cu. Yd.Breakout Structural Concrete

Cu. Ft.Concrete Patching Material, Miscellaneous

1.4

36.6

Galvanic Anode Each 27

outer perimeter of column.

All dimensions Measure along 

E54         E92



13 23

5 92



2314

6  2



2315

7 92



2316

8 92



2317

59 92



2318

60 2



2319

1 2



62 2

trpr15411
Typewritten Text
20

trpr15411
Typewritten Text
23



2321

3 92



2322

4 2



2323

5 92



PROJECT
NO. SHEETS

SHEET TOTALSTATE

S.D.

OF

POTT02A8

DRAFTED BYDESIGNED BY

BRIDGE ENGINEER

STR.  NO.  54-056-158

1 27

S.  D.  DEPT.  OF TRANSPORTATION

OF

FOR

26’ - 0’’ ROADWAY

02A8RA01

CK. DES. BY

ï»¿0î�� 

MARCH 2016

LAYOUT FOR UPGRADING

PLANS BY :

OFFICE OF BRIDGE DESIGN, SOUTH DAKOTA DEPARTMENT OF TRANSPORTATION

4618’ - 2’’ OVER OAHE RESERVIOR

ON US HWY. NO. 212

NH 0212(149)208

POTTER COUNTY

KRBWS

NH 0212(149)208

INDEX OF BRIDGE SHEETS -

Sheet No. 2  - 

Sheet No. 3  - 

Sheet No. 4  - 

Sheet No. 5  - 

Sheet No. 1  - 

Sheet No. 6  - 

Sheet No. 7  - 

Sheet No. 8  - 

Sheet No. 9  - 

Layout for Upgrading

Estimate of Structure Quantities and Notes

Sheet No. 10  - 

Notes (Continued)

Substructure Repair Details - Pier No. 12

Substructure Repair Details - Pier No. 13

Original Construction PlansSheet No. 11 thru 27  - 

Substructure Repair Details - Pier No. 14

N

PLAN

1
’ 
- 
4
’’ 

B
a
rr
ie
r

1
’ 
- 
4
’’ 

B
a
rr
ie
r

2
6
’ 
- 
0
’’ 

R
d

w
y
.

375’ - 9’’ (Span No. 7)157’ - 3’’ (Span No. 6)204’ - 0’’ (Span No. 5)156’ - 9’’ (Span No. 4)158’ - 0’’ (Span No. 3)204’ - 0’’ (Span No. 2)157’ - 0’’ (Span No. 1 )

Begin Bridge

2’ - 3’’

LC

Bearing Sill No. 1

Pier No. 2

LC

Pier No. 3

LC

Pier No. 4

LC

Pier No. 5

LC

LC Bridge

Pier No. 6

LC

Pier No. 7

LC

M
a
tc

h
 L
in
e
 1

-7--6--5--4-

-2-

-3-

E

-1-

Ground Line at C Bridge

Approximate Existing

L

4618’ - 2’’ Overall Bridge Length

ELEVATION

2
8
’ 
- 
8
’’ 
(O

u
t 
to
 O

u
t)

PCN 02A8

See Sheet No. 7 of 27.

Substructure Repair Details.

SEC. 30-T118N-R78W

MM

Layout for Upgrading (Continued)

Layout for Upgrading (Continued)

Layout for Upgrading (Continued)

Substructure Repair Details - Pier Nos. 4, 7, & 8

See Sheet No. 7 of 27.

Substructure Repair Details.

E66         E92



PROJECT
NO. SHEETS

SHEET TOTALSTATE

S.D.

OF

PLAN

2
6
’-
0
’’ 

R
d

w
y
.

2
8
’-
8
’’ 
(O

u
t 
to
 O

u
t)

C BridgeL 1
’-
 4
’’ 

B
a
rr
ie
r

1
’-
 4
’’ 

B
a
rr
ie
r

425’ - 0’’ (Span No. 10)500’ - 0’’ (Span No. 9)425’ - 0’’ (Span No. 8)375’ - 9’’ (Span No. 7)

M
a
tc

h
 L
in
e
 1

Pier No. 8

LC

Pier No. 9

LC

Pier No. 10

LC

M
a
tc

h
 L
in
e
 2

-10-
-9-

-8- Ground Line at C Bridge

Approximate Existing

L

4618’ - 2’’ Overall Bridge Length

ELEVATION

N

POTT02A8

DRAFTED BYDESIGNED BY

BRIDGE ENGINEER

STR.  NO.  54-056-158

2 27

S.  D.  DEPT.  OF TRANSPORTATION

OF

FOR

26’ - 0’’ ROADWAY

02A8RA02

CK. DES. BY

ï»¿0î�� 

MARCH 2016

4618’ - 2’’ OVER OAHE RESERVIOR

ON US HWY. NO. 212

NH 0212(149)208

POTTER COUNTY

KRBWS

LAYOUT FOR UPGRADING (CONTINUED)

NH 0212(149)208

See Sheet No. 7 of 27.

Substructure Repair Details.

SEC. 30-T118N-R78W

MM

E67         E92



PROJECT
NO. SHEETS

SHEET TOTALSTATE

S.D.

OF

PLAN

LC Bridge

1
’-
 4
’’ 

B
a
rr
ie
r

1
’-
 4
’’ 

B
a
rr
ie
r

2
6
’ 
- 
0
’’ 

R
d

w
y
.

375’ - 9’’ (Span No. 13)425’ - 0’’ (Span No. 12)500’ - 0’’ (Span No. 11)425’ - 0’’ (Span No. 10)

M
a
tc

h
 L
in
e
 2

Pier No. 11

LC

Pier No. 12

LC

Pier No. 13

LC

-13-

Ground Line at C Bridge

Approximate Existing

L
-12--11-

4618’ - 2’’ Overall Bridge Length

ELEVATION

2
8
’ 
- 
8
’’ 
(O

u
t 
to
 O

u
t)

N

POTT02A8

DRAFTED BYDESIGNED BY

BRIDGE ENGINEER

STR.  NO.  54-056-158

3 27

S.  D.  DEPT.  OF TRANSPORTATION

OF

FOR

26’ - 0’’ ROADWAY

02A8RA03

CK. DES. BY

ï»¿0î�� 

MARCH 2016

4618’ - 2’’ OVER OAHE RESERVIOR

ON US HWY. NO. 212

NH 0212(149)208

POTTER COUNTY

KRBWS

LAYOUT FOR UPGRADING (CONTINUED)

NH 0212(149)208

See Sheet No. 8 of 27.

Substructure Repair Details.
See Sheet No. 9 of 27.

Substructure Repair Details.

SEC. 30-T118N-R78W

MM

M
a
tc

h
 L
in
e
 3

E68         E92



PROJECT
NO. SHEETS

SHEET TOTALSTATE

S.D.

OF

N

Ground Line at C Bridge

Approximate Existing

L

-15-

-16-

-18-

-17-

-14-

4618’ - 2’’ Overall Bridge Length

E

ELEVATION

1
’ 
- 
4
’’

B
a
rr
ie
r

2
6
’ 
- 
0
’’ 

R
d

w
y
.

1
’ 
- 
4
’’ 

B
a
rr
ie
r

’’ (Span No. 17)2
138’ - 6 ’’ (Span No. 16)2

1153’ - 10 204’ - 0’’ (Span No. 15)157’ - 3’’ (Span No. 14)375’ - 9’’ (Span No. 13)

Pier No. 14

LC

Pier No. 15

LC

Pier No. 16

LC

Pier No. 17

LC

End of Bridge

Back face of backwall

at Abutment No. 18

LC Bridge

2
8
’ 
- 
8
’’ 
(O

u
t 
to
 O

u
t)

PLAN

POTT02A8

DRAFTED BYDESIGNED BY

BRIDGE ENGINEER

STR.  NO.  54-056-158

4 27

S.  D.  DEPT.  OF TRANSPORTATION

OF

FOR

26’ - 0’’ ROADWAY

02A8RA04

CK. DES. BY

ï»¿0î�� 

MARCH 2016

4618’ - 2’’ OVER OAHE RESERVIOR

ON US HWY. NO. 212

NH 0212(149)208

POTTER COUNTY

KRBWS

LAYOUT FOR UPGRADING (CONTINUED)

NH 0212(149)208

SEC. 30-T118N-R78W

MM

See Sheet No. 10 of 27.

Substructure Repair Details.

M
a
tc

h
 L
in
e
 3

E69         E92



E70         E92

ESTIMATE OF STRUCTURE QUANTITIES 

ITEM NO. DESCRIPTION QUANTITY UNIT 

460E0174 Concrete Patching Material , Miscellaneous 34.3 CuFt 

460E0190 Concrete Crack Injection/Sealing 168 In 

460E0300 Breakout Structural Concrete 1.3 CuYd 

480E5000 Galvanic Anode 27 Each 

SPECIFICATIONS 

1. Design Specifications: AASHTO Standard Specifications for Highway 
Bridges 2002 1 y!h Edition with 2003 Interim using Working Stress Design. 

2. Construction Specifications: South Dakota Standard Specifications for 
Roads and Bridges, 2015 Edition and Required Provisions, Supplemental 
Specifications and Special Provisions as included in the Proposal. 

DETAILS AND DIMENSIONS OF EXISTING BRIDGE 

All details and dimensions of the existing bridge contained in these plans are 
based on the original construction plans and shop plans and are provided as 
information only. It is the Contractor's responsibility to inspect and verify the 
actual field conditions and any necessary as-built dimensions affecting the 
satisfactory completion of the work required for this project. 

SCOPE OF BRIDGE WORK & SEQUENCE OF OPERATIONS 

All work on this structure shall be accomplished with the traffic control shown 
in the plans. Alternate sequence of operations may be submitted by the 
Contractor for approval by the Engineer two weeks prior to the pre
construction meeting. 

1. Breakout areas of pier caps and columns to the limits shown in the plans. 

2. Epoxy inject cracks in pier cap as shown in the plans. 

3. Install galvanic anodes and repair areas with concrete patching materials. 

GENERAL CONSTRUCTION - BRIDGE 

1. Use 2" clear cover on all reinforcing steel except as shown otherwise. 

2. All exposed concrete corners and edges shall be chamfered 3/4" unless 
noted otherwise in the plans. 

CONCRETE BREAKOUT 

1. The existing pier cap and columns shall be broken out to the limits 
shown on the plans. Breakout limits shall be defined with a 3/4" 
deep sawcut (unless specified otherwise in these plans), where 
practical, as approved by the Engineer. Reinforcing steel that is 
exposed and is scheduled for use in the new construction shall be 
cleaned and straightened to the satisfaction of the Engineer. Care 
shall be taken not to damage the existing reinforcing steel that is to 
be reused in the new construction during concrete breakout. Any 
reinforcing steel that is damaged during concrete breakout shall be 
replaced or repaired, as approved by the Engineer, by the Contractor 
at no cost to the Department. 

2. The railing on the pier caps may need to be removed and reattached 
in order to complete any concrete breakout and patching. The railing 
shall be reattached using 5/8" Dia. Bolts. All costs associated with 
railing removal and reattachment shall be incidental to the contract 
unit price for "Breakout Structural Concrete". 

3. All broken out concrete shall be disposed of by the Contractor. Any 
disposal of discarded material shall be in accordance with the 
environmental commitment notes. 

4. During concrete removal operations, no broken out concrete shall be 
allowed to fall into Lake Oahe. 

5. Work on the repair areas shall only be accomplished when those 
areas are completely out of the water and shall remain out of the 
water for the length of cure period for the concrete patching material. 
If the repair areas in the plans are under the water, those areas may 
be removed from the plans at the direction of the engineer. The 
water level is controlled by the Corp of Engineers. The following 
links, which show the historic water levels as well as estimated future 
levels by the Corp of Engineers, is provided as a scheduling tool: 

http://www.nwd-mr.usace.army.mil/rcc/projdata/oahe.pdf 

http://www.nwd-mr.usace.army.mil/rcc/reports/resfcast.pdf 

6. The contract unit price per cubic yard for "Breakout Structural 
Concrete" shall include breaking out concrete, cleaning, 
straightening existing reinforcing steel, and disposal of all broken out 
material. 
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CONCRETE CRACK INJECTION/SEALING 

1. This work shall consist of cleaning the concrete surfaces adjacent to 
the cracks, installing epoxy injection ports or tees, sealing the 
surface of the cracks, and epoxy injecting the cracks. 

2. Concrete surfaces adjacent to the cracks shall be cleaned to the 
extent necessary to achieve adequate bond for the surface sealant. 
The preparation shall not cause dust or other contaminants to 
penetrate the crack. The crack shall be cleaned of dust and debris 
using clean, oil free compressed air. The use of solvents or thinners 
shall not be permitted. 

3. The cracks to be injected shall have injection ports or tees installed 
in them. The ports or tees shall be spaced between 6 to 12 inches, 
or as specified by the manufacturer, beginning at the lower most 
point of the crack. The ports or tees shall be placed in dust free 
holes made with either vacuum drills or chipping hammers. 

4. The surface cracks between the ports shall be sealed using an 
epoxy paste or as specified by the manufacturer. The application of 
the surface crack sealer shall be limited to clean dry surfaces at a 
temperature of not less than 45°F. 

5. Epoxy injection shall begin at the bottom of the crack and proceed 
upward using a process that will ensure complete penetration of the 
crack. The epoxy shall be injected at a low enough pressure to 
ensure that no further damage will be done to the member being 
repaired. 

6. The injection epoxy shall conform to ASTM C881, Type IV, Grade 1. 

7. After the epoxy has cured a minimum of 48 hours, the injection ports 
or tees shall be removed flush with the concrete surfaces and the 
surface crack sealer shall be ground smooth. Care shall be taken to 
ensure none of the debris falls into Lake Oahe. 

8. The Contractor shall submit a Concrete Crack Injection/Sealing 
procedure in writing, for approval of the engineer, thirty days prior to 
performing the crack injection and notify the Department of the 
Contractor's schedule seven days prior to performing the crack 
injection. 
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CONCRETE CRACK INJECTION/SEALING (CONTINUED) 

9. The cracks to be injected will be measured in inches to the nearest inch. 
Measurement will be made of the overall crack length. 

10. All costs of cleaning the concrete adjacent to the cracks to be sealed, 
installing the ports or tees, sealing and injecting the cracks, and removal 
and grinding of the ports and sealant including labor, equipment, and 
incidentals necessary to complete the work shall be incidental to the 
contract unit price per inch for "Concrete Crack Injection/Sealing". 

PIER REPAIR 

1. After all delaminated concrete has been removed, the area shall be 
abrasive blasted and blown clean with clean, dry, oil-free compressed air 
at 90 psi. 

2. The concrete patching material used in the bent cap patching applications 
shall be supplied as the following or an equivalent as approved by the 
Office of Bridge Design: 

Vertical Patch 
Symons 
2400 Arthur Avenue 
Elk Grove Village, IL 60007 
Phone: (847) 298-3200 
Web site: www.symons.com 

Meadow-Patch 20 
W. R. Meadows, Inc. 
P.O. Box 338 
Hampshire, IL 60140-0338 
Phone: (847) 214-2100 
Web site: www.wrmeadows.com 

Speed Crete Red Line 
The Euclid Chemical Company 
19218 Redwood Rd. 
Cleveland, OH 44110 
Phone: (800) 321-7628 
Web site: www.euclidchemical.com 

3. The concrete patching material shall be extended with aggregate of the 
quality, size and gradation specified in the manufacturer's technical 
literature. 

4. The pier shall be rebuilt to the dimensions of the original construction 
plans unless otherwise shown on the plans. When used, cap forms may 
be removed when the concrete attains a compressive strength of 2000 
psi. 

6. All costs associated with accessing, furnishing, placing and finishing the 
concrete patching material including all equipment, labor and incidentals 
shall be incidental to the contract unit price per cubic foot for "Concrete 
Patching Material, Miscellaneous". 

GROUT PAD REPAIR 

1. Voids in the grout pads shall be repaired at locations noted in plans. 

2. Voids shall be abrasive blasted and blown clean with clean, dry, oil
free compressed air at 90 psi. 

3. Voids shall be filled with a grout as specified in Section 460.2 K of 
the Construction Manual. 

4. All costs associated with accessing, furnishing, placing and finishing 
the concrete patching material including all equipment, labor and 
incidentals shall be incidental to the contract unit price per cubic foot 
for "Concrete Patching Material, Miscellaneous". 

GALVANIC ANODE 

1. The Contractor shall furnish and place Galvanic anodes in the 
concrete repair areas specified in this plan set. 

2. The galvanic anodes shall be supplied as one of the following: 

a. Galvashield XP2 
Vector Corrosion Technologies 
13312 N 561

h St, Suite 102 
Tampa, FL 33617 
Phone: (813) 830-7566 
Website: www.vector-corrosion.com 

b. Sentinel Silver 
Euclid Chemical Company 
19218 Redwood Road 
Cleveland, OH 44110 
Phone: (800) 321-7628 
Website: www.euclidchemical.com 

c. Sika Galvashield XP+ 
Sika Corporation US 
201 Polito Avenue 
Lyndhurst, NJ 07071 
Phone: (800) 933-7452 
Website: http://usa.sika.com 

3. The anodes shall be placed in accordance with manufacturer's 
recommendations and as approved by the Engineer. The anodes 
have not been shown on the drawings. The Contractor shall provide 
shop drawings of the galvanic anode installation including locations 
of the individual anodes to the Office of Bridge Design. 

I STATE I 
OF 

I S.D. I 
PROJECT 

NH 0212(149)208 

I SHEET I TOTAL 
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I I 
4. The anodes shall be placed with a minimum %" cover and shall be 

set in Embedding Mortar per the manufacturer's recommendations. 
The anodes shall be fully encased in the concrete repair material. 
Where adequate cover does not exist, a concrete pocket shall be 
chipped out behind the anode to provide sufficient cover. The 
Contractor may need to chip around the reinforcing bar locally at the 
anode installation to make the electrical connection. The reinforcing 
steel at the connection location shall be cleaned per the 
manufacturer's recommendations to provide sufficient electrical 
connection and mechanical bond. 

5. The electrical continuity of the electrical connections and reinforcing 
steel shall be confirmed per the manufacturer's recommendations. 

6. The Contractor shall provide manufacturer's product literature and 
installation instructions to the Engineer 10 days prior to installation. 

7. All costs associated with placing anodes including labor, equipment, 
materials and incidentals shall be included in the contract unit price 
per each for "Galvanic Anode". 
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