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ESTIMATE OF QUANTITIES AND ENVIRONMENTAL COMMKMENTFSroses only i [ —T =T

ESTIMATE OF QUANTITIES

BID ITEM

NUMBER ITEM QUANTITY | UNIT
009E0010 | Mobilization Lump Sum LS
250E0010 | Incidental Work Lump Sum LS
260E1010 & Base Course 422 Ton
320E1200 | Asphalt Concrete Composite 14.8 Ton
380E1000 | 6" Miscellaneous PCC Pavement 65.5 SqYd
628E1500 | Concrete Barrier End Protection 1 Each
629E0110 (I\IBE:;EZ” 350 Test Level 3 High Tension Cable 3678 Ft
629E0500 | W Beam to High Tension Cable Guardrail Transition 4 Each
629E1109* | Furnish High Tension Cable Guardrail Post and Sleeve 20 Each
630E1010 | Straight Class A W Beam Guardrail with Wood Posts 137.5 Ft
630E1050 | Straight Class B W Beam Guardrail with Wood Posts 87.5 Ft
630E1150 Straight Double Class B W Beam Guardrail with Wood 875 Ft

Posts

630E2015 | W Beam Guardrail Flared End Terminal 3 Each
634E0010 | Flagging 320 Hour
634E0110 | Traffic Control Signs 116 SqFt
634E0120 | Traffic Control Miscellaneous Lump Sum LS
650E0060 | Type B66 Concrete Curb and Gutter 70 Ft
650E3060 | Type B6 Concrete Curb 71 Ft

* = Non-Participating

SPECIFICATIONS

Standard Specifications for Roads and Bridges, 2015 Edition and Required
Provisions, Supplemental Specifications, and Special Provisions as included
in the Proposal.

ENVIRONMENTAL COMMITMENTS

An Environmental Commitment is a measure that SDDOT commits to
implement in order to avoid, minimize, and/or mitigate a real or potential
environmental impact. Environmental commitments to various agencies and
the public have been made to secure approval of this project. An agency
mentioned below with permitting authority can influence a project if
perceived environmental impacts have not been adequately addressed.
Unless otherwise designated, the Contractor's primary contact regarding
matters associated with these commitments will be the Project Engineer.
These environmental commitments are not subjected to change without prior
approval from the SDDOT Environmental Office. The environmental
commitments associated with this project are as follows:

COMMITMENT B: FEDERALLY THREATENED, ENDANGERED, AND
PROTECTED SPECIES

COMMITMENT B2: WHOOPING CRANE

The Whooping Crane is a spring and fall migratory bird in South Dakota that
is about five feet tall and typically stops on wetlands, rivers, and agricultural
lands along their migration route. An adult Whooping Crane is white with a
red crown and a long, dark, pointed bill. Immature Whooping Cranes are
cinnamon brown. While in flight, their long necks are kept straight and their
long dark legs trail behind. Adult Whooping Cranes’ black wing tips are
visible during flight.

Action Taken/Required:

Harassment or other measures to cause the Whooping Crane to leave the
site is a violation of the Endangered Species Act. If a Whooping Crane is
sighted roosting in the vicinity of the project, borrow pit, or staging site
associated with the project, cease construction activities in the affected area
until the Whooping Crane departs and contact the Project Engineer. The
Project Engineer will contact the Environmental Office so that the sighting
can be reported to USFWS.

COMMITMENT B4: BALD EAGLE

Bald eagles are known to occur in this area.

Action Taken/Required:

If a nest is observed within one mile of the project site, notify the Project
Engineer immediately so that he/she can consult with the Environmental
Office for an appropriate course of action.

COMMITMENT C: WATER SOURCE

The Contractor shall not withdraw water with equipment previously used
outside the State of South Dakota without prior approval from the SDDOT
Environmental Office. Thoroughly wash all construction equipment before
entering South Dakota to reduce the risk of invasive species introduction into
the project vicinity.

Action Taken/Required:

The Contractor shall obtain the necessary permits from the regulatory
agencies such as the Department of Environment and Natural Resources
(DENR) and the United States Army Corps of Engineers (COE) prior to
executing water extraction activities.

COMMITMENT E: STORM WATER

Construction activities constitute less than one acre of disturbance.

Action Taken/Required:

At a minimum and regardless of project size, appropriate erosion and
sediment control measures must be installed to control the discharge of
pollutants from the construction site.

COMMITMENT H: WASTE DISPOSAL SITE

The Contractor shall furnish a site(s) for the disposal of construction and/or
demolition debris generated by this project.

REVISED 12-15-15 kmh
Action Taken/Required:
Construction and/or demolition debris may not be disposad of within the
State ROW.

The wasite disposal site(s) shall be managed and reclaimed in accordance
with the following from the General Permit for Highway, Road, and Railway
Construction/Demolition Debris Disposal Under the South Dakota Waste
Management Program issued by the Department of Environment and
Natural Resources.

The waste disposal site(s) shall not be located in a wetland, within 200 feet
of surface water, or in an area that adversely affects wildlife, recreation,
aesthetic value of an area, or any threatened or endangered species, as
approved by the Project Engineer.

If the wasste disposal site(s) is located such that it is within view of any ROW,
the following additional requirements shall apply:

1. Construction and/or demolition debris consisting of concrete, asphalt
concrete, or other similar materials shall be buried in a trench completely
separate: from wood debris. The final cover over the construction and/or
demolition debris shall consist of a minimum of 1 foot of soil capable of
supporting vegetation. Waste disposal sites provided outside of the State
ROW shall be seeded in accordance with Natural Resources Conservation
Service recommendations. The seeding recommendations may be obtained
through the appropriate County NRCS Office. The Contractor shall control
the accesss to waste disposal sites not within the State ROW through the use
of fences, gates, and placement of a sign or signs at the entrance to the site
stating “No Dumping Allowed”.

2. Concrete and asphalt concrete debris may be stockpiled within view
of the ROW for a period of time not to exceed the duration of the project.
Prior to project completion, the waste shall be removed from view of the
ROW or buried and the waste disposal site reclaimed as notad above.

The abowve requirements will not apply to waste disposal sites that are
covered by an individual solid waste permit as specified in SDCL 34A-6-58,
SDCL 34A-6-1.13, and ARSD 74:27:10:06.

Failure to comply with the requirements stated above may result in civil
penalties in accordance with South Dakota Solid Waste Lan, SDCL 34A-6-
1.31.

All costs associated with furnishing waste disposal site(s), disposing of
waste, maintaining control of access (fence, gates, and signs), and
reclamation of the waste disposal site(s) shall be incidental to the various
contract iitems.
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ESTIMATE OF QUANTITIES AND ENVIRONMENTAL COMMKIIMEN F&roses ont

COMMITMENT I: HISTORICAL PRESERVATION OFFICE CLEARANCES

The SDDOT has obtained concurrence with the State Historical Preservation
Office (SHPO or THPO) for all work included within the project limits and all
department designated sources and designated option material sources,
stockpile sites, storage areas, and waste sites provided within the plans.

Action Taken/Required:

All earth disturbing activities not designated within the plans require review
of cultural resources impacts. This work includes, but is not limited to:

UTILITIES

The Contractor shall be aware that the existing utilities shown in the plans
were surveyed prior to the design of this project and might have been
relocated or replaced by a new utility facility prior to construction of this
project, might be relocated or replaced by a new utility facility during the
construction of this project, or might not require adjustment and may remain
in its current location. The Contractor shall contact each utility owner and
confirm the status of all existing and new utility facilities. Utility contact
information is provided but contractors shall also confirm all utilities through

STATE OF
SOUTH
DAKOTA
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staging areas, borrow sites, waste disposal sites, and all material processing SD One Call process.

sites.

Midcontinent Cable 800-888-1300
The Contractor shall arrange and pay for a cultural resource survey and/or Northwestern Energy 800-245-6977
records search. The Contractor has the option to contact the state Century Link 605-334-0044
Archaeological Research Center (ARC) at 605-394-1936 or another qualified Richmond Lake Sanitary District 605-229-4477
archaeologist, to obtain either a records search or a cultural resources Northern Electric 605-225-0310
survey. A record search might be sufficient for review; however, a cultural WEB Water Development 605-229-4749
resources survey may need to be conducted by a qualified archaeologist.

The Contractor shall provide ARC with the following: a topographical map or
aerial view on which the site is clearly outlined, site dimensions, project
number, and PCN. If applicable, provide evidence that the site has been
previously disturbed by farming, mining, or construction activities with a
landowner statement that artifacts have not been found on the site.

The Contractor shall submit the records search or cultural resources survey
report and if the location of the site is within the current geographical or
historic boundaries of any South Dakota reservation to SDDOT
Environmental Engineer, 700 East Broadway Avenue, Pierre, SD 57501-
2586 (605-773-3180). SDDOT will submit the information to the appropriate
SHPO/THPO. Allow 30 Days from the date this information is submitted to
the Environmental Engineer for SHPO/THPO review.

If evidence for cultural resources is uncovered during project construction
activities, then such activities shall cease and the Project Engineer shall be
immediately notified. The Project Engineer will contact the SDDOT
Environmental Engineer in order to determine an appropriate course of
action.

SHPO/THPO review does not relieve the Contractor of the responsibility for
obtaining any additional permits and clearances for staging areas, borrow
sites, waste disposal sites, or material processing sites that affect wetlands, ||Il” N///,
threatened and endangered species, or waterways. The Contractor shall \\\\ QROF 553104,”
provide the required permits and clearances to the Project Engineer at the \\ L
preconstruction meeting. D 6"-’@ 2 SR
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PROJECT SITE “A” SCOPE OF WORK

TABLE OF TYPE B CONCRETE CURB

TOTAL
SHEETS

PROJECT

STATE OF SHEET
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INCIDENTAL WORK PROJECT SITE “A”

Work on project site “A” will consist of removing the in-place posts and single Stati Stati LR nggtity
guard cable, removing in-place curb and gutter and 6” concrete, remove the fation 1o Station (SF) Station  to Station L/R Remarks
in-place rail taper and install end caps. The Contractor will install three W- 45+88.6 46+58.4 R 71 30+00.0 44+58.6 L Remove 1458.6’ single cable and post
Beam guardrails with W-Beam guardrail flared end terminals and one crash Total: 71 guardrail.
cushion at the corners of the bridge. Associated with this work is replacement 32+24.0 41+41.0 R Remove 925’ single cabe and post
of concrete pavement, curb and gutter, asphalt surfacing, and restoration. guardrail.
Project “A” will also include incidental work for grading along the road edge at ~ ASPHALT CONCRETE COMPOSITE
the face of the dam and construct new 3-Cable High Tension Guardrail. ) ) ] 45+82.5 46+03.0 L Remove 243 SF of concrete, grouted
The Contractor shall furnish and install asphalt concrete composite, where riprap and asphalt.
TABLE OF BASE COURSE repairs to asphalt surfacing are necessitated by the guardrail work. The
Quantity surfacing section for roadway repair and behind guardrail shall consist of 8” of 45+80 47+28.5 R Remove 696 SF of concrete/asphalt
: : gravel base course and 4” of asphalt concrete composite.
Saler 1o sheen LR e 32+50 42+00 R Grading 70 CY
+ + ;
45+82.5 47+28.5 R Grading 46 CY
45+80.3 47+29 R 52 TABLE OF ASPHALT COMPOSITE FOR RESTORATION 45480 5 46403 L Grading 6 CY
45+82.5 46+02 L 9 - 30+00 44+58 L Grading 108 CY
30+00 44+58 L 216 _ _ Quantity
Station to Station L/R (Ton) )
Total: 422 45+82.5 47+28.5 R 13.8 44+50 44+58.6 L Remove T115 Ra” Taper
w825 derz L : dsv25 45918 L RemoveTils Rl Tape
TABLE OF 6” MISCELLANEOUS PCC PAVEMENT Total: 14.8 45+82:5 45+91:5 R Remove T115 Rail Taper
6” Miscellaneous PCC Pavement shall be continuously reinforced with
# 4 rebar 18” on center in both directions. ||IIHHI;
Quantity W 7y,
Station to Station L/R (SqYd) \\\\Q?ROFEES’OW “
45+82.5 46+02.3 L 19.4 N & UG NG S
45+80.3 47+28.5 R 46.1 R LBz
Total: 65.5 :
TABLE OF TYPE B CONCRETE CURB & GUTTER
Quantity
Station  to  Station L/R (L)
46+58.4 47+28.5 R 70
Total: 70
TABLE OF GUARDRAIL PROJECT SITE “A”
Concrete High Tension | \~1ipp 350 NCHRP 350 | Straight Class A | Straight Class B W Beam Straight Double
. Cable . : . ; . . Class BW
Barrier End Guardrail High Tension 3 | High Tension 3 W Beam Beam Guardrail Guardralil Beam Guardrail
Protection Cable Guardrail | Cable Guardralil Guardrall with | with Wood Posts Flared End .
. Post and . with Wood
Location Anchor Wood Posts Terminal
sleeve Posts
. Assembly
(Each) (Each) (FY) (Each) (Ft) (Ft) (Each)
Sta 30+00 to 44+58 Lt. 1425 2 12.5’ 125 1 12.5
Sta 32+25 to 42+00 Rt. 1015 2
Sta 43+83 to 44+61 Rt. 12.5° 12,5 1 12.5
Sta 45+80 to 46+59 Rt. 12.5° 12,5 1 12.5
Sta 45+80 to 46+00 Lt. 1
MISC. 10
Totals: 10 2440 4 375 37.5 3 37.5




PROJECT SITE “B” SCOPE OF WORK

Work on project site “B” will consist of removing the in-place posts and single
guard cable, removing the T101 rail taper at bridge ends, adding rail caps,
installing new class “A” and “B” W-Beam guardrail with W-Beam Breakaway
Cable Terminals. Project site “B” also requires constructing new High Tension
Cable Guardrail including transitioning into the new W-Beam approach

guardrail.

INCIDENTAL WORK PROJECT SITE “B”

Station to Station

L/R Remarks

L Remove 314’ single cable and post
guardrail
R Remove 304’ single cable and post
guardrail
L Remove 260’ single cable and post
guardrail
R Remove 375’ single cable and post
guardrail

10+00.0 13+14
10+10.0 13+14
13+79 16+39
13+79 17+54
13+13 13+21.6
13+13 13+21.6
13+71.6 13+79.8
13+71.6 13+79.8

—roor

Remove T101 Rail Taper
Remove T101 Rail Taper
Remove T101 Rail Taper
Remove T101 Rail Taper

TABLE OF GUARDRAIL PROJECT SITE “B”

PROJECT TOTAL
STATE OF SHEET | sheeTs

FOR BIDDING PURPOSES ONI| Yosora P 6525(03) 5 30
Wy,
SWRROTESSyZ,

High Tension | \ioprp 350 NCHRP 350 | W Beam High | StraightClass A | Straight Class B | SUaight Double
Cable . ; . ; ; - Class BW
. High Tension 3 | High Tension 3 Tension Cable W Beam Beam Guardrail .
Guardrail Post . . . o . Beam Guardrail
Cable Guardrail | Cable Guardrail Guardrail Guardrail with with Wood Posts .
. and sleeve " with Wood
Location Anchor Transition Wood Posts
Posts
Assembly
(Each) (FY) (Each) (Each) (Ft) (Ft)
Sta 9+49 to 13+21.6 Lt. 334 1 1 25 12.5 12,5
Sta 10+00 to 13+21.6 Rt. 284 1 1 25 12.5 12,5
Sta 13+71.6 to 16+33.3 Lt. 224 1 1 25 12.5 12,5
Sta 13+71.6 to 18+05.3 Rt. 396 1 1 25 12.5 12,5
MISC. 10
Totals: 10 1238 4 4 100 50 50
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REMOVE & SALVAGE CABLE GUARDRAIL

On both Project Site “A” and “B” there is a single cable and post guardrail that will be
removed. The posts to be removed are 8” diameter spaced approximately 12’. The post
hole will be restored to existing ground elevation as shown in the “Abandon Post Hole
Detail.” The cable, posts, and hardware items shall become the property of Brown
County and shall be removed, hauled, and neatly stacked at the County Highway
Department 3133 8™ Avenue NE in Aberdeen, South Dakota or as approved by the
Engineer.

Payment for removing, restoring post hole, hauling, and stacking the salvaged guardrail
components will be incidental to the contract lump sum price for Incidental Work.

PERMANENT CONCRETE BARRIER END PROTECTION
The crash cushion provided shall meet the test level 2 requirements of NCHRP 350 or
MASH and be from the following list.

Product Manufacturer
SCI70GM Work Area Protection Corp.
A Division of Stabler Companies Inc.
St. Charles, IL
Phone: 1-630-377-9100
www.workareaprotection.com
TRACC Trinity Highway Products, LLC

(24"x14" Shorttracc) Dallas, TX
Phone: 1-800-644-7976

www.highway-safety.com

QUADGARD
Model: QS2406Y

Energy Absorption Systems, Inc.

A Subsidiary of Quixote Corporation
Chicago, IL

Phone: 1-312-467-6750
www.energyabsorption.com

The anchoring pad for the crash cushion shall be an 8 inch thick PCC pavement that
meets the requirements of Class M6 concrete.

Documentation on the crash cushion, which includes the drawing details of the crash
cushion, details for the transition to the concrete barrier, and the details for the concrete

anchoring pad, shall be provided to the Project Engineer at the pre-construction meeting.

The crash cushion shall be attached to the steel bridge rail with a transition that meets
test level 2 requirements of NCHRP 350 or MASH at locations shown below in the Table
of Permanent Concrete Barrier End Protection. For unidirectional traffic, the transition
piece shall be placed on the side of the cushion and barrier that is adjacent to the traffic.

The Contractor shall certify that the crash cushion was installed according to the
manufacturer’s installation instructions.

All costs for furnishing and installing the crash cushion including the anchoring pad,
anchors for connection to the pad, transition to the in-place guiderail, materials, labor,
equipment, and incidental items shall be paid for at the contract unit price per each for
‘Concrete Barrier End Protection.”

PROJECT SHEET | JOTAL

STATE OF SHEETS

FOR BIDDING PURPOSES ONI Ysxora P 6525(03) 6 | 30

TABLE OF PERMANENT CONCRETE BARRIER END PROTECTION

Station Unidirectional/ Quantity
Location Bidirectional (Each)
45+82.6 L Unidirectional 1
Total: 1

HIGH TENSION CABLE GUARDRAIL

The Contractor shall furnish and install a 3 Cable High Tension Guardrail system that
meets the Test Level 3 crash testing requirements of National Cooperative Highway
Research Program (NCHRP) 350 or Manual for Assessing Safety Hardware (MASH).
The maximum dynamic deflection of the system shall be less than 8 feet and the
maximum post spacing shall be 16 feet unless specified otherwise in the plans.

The High Tension Cable Guardrail system shall be in compliance with Specifications
Section 6.9 Buy America.

The Contractor shall install the system according to the manufacturer’s installation
recommendations except where stated otherwise in the plans. A copy of the detall
drawings and installation instructions for the High Tension Cable Guardrail with Anchor
Assemblies and detail drawings for the W-Beam to High Tension Cable Guardrail
Transition shall be given to the Engineer a minimum of 4 weeks prior to installation of the
High Tension Cable Guardrail system.

All posts shall be galvanized and inserted into driven galvanized steel sleeves with soil
plates.

Reflective sheeting shall be placed back-to-back on every other post cap or cable spacer
and on the cable release post. The sheeting shall be in conformance with Section 982.2
K.2. of the Specifications. The colar of the reflective sheeting shall be the same as the
nearest pavement marking.

The cables provided shall be pre-stretched in the factory.

The Contractor shall check and adjust the tension of the cables a minimum of 3 weeks
after installation and not longer than 6 weeks after installation. Cost for this work shall be
incidental to the contract unit price per foot for “NCHRP 350 Test Level 3 High Tension
Cable Guardrail.”

The lengths of High Tension Cable Guardrail stated in the plans were based on a non-
effective length of 26’ at each end of the “run” of guardrail. The length and location of the
High Tension Cable Guardrail at each site will need to be adjusted during construction as
necessary if a system with a different non-effective length is used and it shall be
approved by the Design Engineer before installation.

The Contractor shall provide a signed letter of compliance to the Engineer upon
completion of the High Tension Cable Guardrail installation(s) stating that the High
Tension Cable Barrier system has been installed in conformance to the installation
instructions, specifications, and at a minimum meets the TL-3 crash test requirements of
NCHRP 350 or MASH.

The High Tension Cable Guardrail shall be measured along the centerline of the cable
guardrail from center of anchor assembly to center of anchor assembly to the nearest
foot.

All costs for furnishing and installing the 3 High Tension Cable Guardrail system
including all labor, materials, and equipment shall be incidental to the contract unit price
per foot for “NCHRP 350 Test Level 3 High Tension Cable Guardrail”.

REVISED 12-15-15 kmh

HIGH TENSION CABLE GUARDRAIL ANCHOR ASSEMBLY

The beginninig and end of each “run” of High Tension Cable Guardrail shall terminate
with an anchor assembly that meets the Test Level 3 crash testing requirements of
NCHRP 350 or MASH.

The footing for the anchor assembly shall be designed to allow for 1 inch maximum of
lateral deflecttion. The allowable design soil pressure shall be 1000 psf The top 2 feet of
soil pressure shall be neglected in the design of the footing. The footing shall be a
minimum of %’ deep. The footing design shall be submitted through praper channels to
the Office of IBridge Design for approval a minimum of 4 weeks prior to construction of
the anchor footings.

All cost for furrnishing and installing the High Tension Cable Guardrail Anchor assembly
including all liabor, equipment, and materials which include the anchor ‘ooting, hardware,
and all attachiments to the anchor footing, shall be incidental to the contract unit price per
each for “NCHRP 350 Test Level 3 High Tension Cable Guardrail Anchor assembly.”

FURNISH HI'GH TENSION CABLE GUARDRAIL POST AND SLEEVE

The Contractor shall furnish an additional 20 galvanized posts anc sleeves with soil
plates, and 20 caps or cable spacers with back to back reflective sheeting. Materials
shall deliverexd and neatly stockpiled at the Brown County Highway Department 3133 8"
Avenue NE in Aberdeen, South Dakota or as approved by the Engineer. The posts and
sleeves shalll be the same type of posts and sleeves provided in the installation of the
high tension «cable guardrail on the project.

All costs for -furnishing the posts, sleeves with soil plates, caps, and delivering them to
Brown County Highway Department shall be incidental to the contract unit price per each
for “Furnish High Tension Cable Guardrail Post and Sleeve”.

W-BEAM HIGH TENSION CABLE GUARDRAIL TRANSITION

Where indicaited on the plans, the contractor shall furnish and install a W Beam to High
Tension Cablle Guardrail Transition. The transition shall be designed and constructed to
meet test leveel 3 requirements of NCHRP 350 or MASH as approved ty Federal
Highway, and in accord with Manufacturer recommendations..

A copy of the: detail drawings for the W Beam to High Tension Cable Guardrail Transition
shall be given to the Engineer a minimum of 4 weeks prior to installation.

All cost for furrnishing and installing the W Beam to High Tension Cable Guardrail
Transition including all labor, equipment, and materials which include the breakaway
cable terminal, special w beam(slotted), posts, cable, and hardware shall be incidental to
the contract wnit price per each for "W Beam to High Tensions Cable Cuardrail
Transition".
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1271572015 427 PM

TRAFFIC CONTROL

TRAFFIC CONTROL SIGNS
SIGN NUMBER | SIGN SQFT
CODE DESCRIPTION REQUIRED| SIZE |PER sion| 97T
620—2 END ROAD WORK 2 36"x18" 5 10
_ FEET (SUPPLEMENTAL DISTANCE " "
wi6-2p PLAQUE) (OPTIONAL) 2 307x24 5 10
W20-1 ROAD WORK AHEAD 48"x48" 16 32
W20—4 ONE LANE ROAD AHEAD 487x48" 16 32
w20-7 FLAGGER (SYMBOL) 48"x48" 16 32
TOTAL: 116
THE QUANTITIES ARE BASED ON ONE LOCATION (SITE).
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,1 N 15
E 4 3 2 1 6 ~. 9 E 4
:J T T T 17 N I Y A | C T T T T T 7T T T T T 1T T T 71 E\ T T T 1
% I 0 i N
I 10 noof 12 i
i Q H il
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Posted Spacing of Spacing of
Speed |Advance Warning|Channelizing
Prior to Signs Devices
Work (Feet) (Feet)
(M.P.H.) (A) (G)
0 - 30 200 25
35 - 40 350 25
45 - 50 500 50
55 750 50
60 - 65 1000 50
r— Flagger

B Channelizing Device

For low-volume traffic situations
with short work zones on straight
roadways where the flagger is visible
to road users approaching from both

directions, a single flagger may be used.

The ROAD WORK AHEAD and the END ROAD
WORK signs may be omitted for short
duration operations (I hour or less).

For tack and/or flush seal operations,
when flaggers are not being used, the
FRESH OIL sign (W21-2) shall be displayed
in advance of the liquid asphalt
areas.

Flashing warning lights and/or flags
may be used to call attention to the
advance warning signs.

The channelizing devices shall be drums
or 42" cones.

Channelizing devices are not required
along the centerline adjacent to work
area when pilot cars are utilized for
escorting traffic through the work
area.

2-029

YHOM QVOd
ON3

Channelizing devices and flaggers shall
be used at intersecting roads to
control intersecting road traffic as
required.

The buffer space should be extended
so that the two-way traffic taper is
placed before a horizontal or vertical
curve to provide adequate sight
distance for the flagger and queue
of stopped vehicles.

The length of A may be adjusted to
fit field conditions.

Warning sign sequence—/

in opposite direction same
as below.

3
i
58

o
‘L. HEE
8850
- n o [CR
g-T_ ] |12 ci¥
| G 4
N P
0~

c

S

FEET

(Optional)

September 22,2014

STATE OF PROJECT el P
FOR BIDDING PURPOSES OD$/§|K%T’T\‘A PH 6525(03) 8 30
6 to 12

6' to 12

5 €
El e
El ¢
3 =
vl
|

/

RURAL DISTRICT

o
Mirnimum

7' Minimum

Walkway

URBAN DISTRICT

* |[f the bottom of supplemental plate Is

mounted lower than 7 feet above a
pedestrian walkway, the supplemental
plate should not project more than 4"
into the pedestrian facility.

5' Minimum
7' Minimum

4' Minimum

Paved Shou&‘\

RURAL DISTRICT WITH
SUPPLEMENTAL PLATE

6" Minimum

Sign shall
be level.

RURAL DISTRICT
3 DAY MAXIMUM

(Not applicable to regulatory signs)

September 22,2014

Published Date: 3rd Ofr. 2015

NQRD®

GUIDES FOR TRAFFIC CONTROL DEVICES
LANE CLOSURE WITH FLAGGER PROVIDED

PLATE NUMBER
634.23

Sheet | of |

S PLATE NUMBER
g CBASH_WORTHY SIGN SU_PP_URTS 634.85
Publshed Date: 3d 0. 2005 | @ (Typical Constructon Signing o

PLANS BY: CLARK ENGINEERING, ABERDEEN, SD
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STATE OF

FOR BIDDING PURPOSESJONLY

DAKOTA

PROJECT SHEET STI-IOETé‘::S

PH 6525(03) 9 30

‘/ S
r/‘ S
. ~.
Examples of e N
60" Chord Une__§§> .
Clearance Checks ¢ N\,
II \\
/ \
l' \
/ N
! \
! :
[ (m7 f}
K - |
\ I
! !
| /
\ & K
\ O, /
\ 1 v /
. 2 ¥
\ ,
. y
\ P
. , )
N PR x 120" Diameter
I~ - (Perimeter of stub height
S _-- - clearance checks)
PLAN VIEW

(Examples of stub height clearance checks)

Top of Anchor Post or Slip Base

4

Chord Ll‘ne—/

Ground Line

ELEVATION VIEW
GENERAL NOTES:

The top of anchor posts and slip bases SHALL NOT extend above a 60"chord line
within a 120" diameter circle around the post with ends 4" above the ground.

At locations where there is curb and gutter adjacent to the breakaway sign
support, the stub height shall be a maximum of 4" above the ground line at the
localized area adjacent to the breakaway support stub.

The 4"stub height clearance is not necessary for U-channel lap splices where
the support is designed to yield (bend) at the base.

July 1, 2005

PLATE NUMBER

BREAKAWAY SUPPORT STUB CLEARANCE 63493

Published Date: 3rd 0tr. 2015

Sheet lof |

NQORRN
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ALIGNMENT DATA - HORIZONTAL

PROJECT "A" ALIGNMENT 1 - (EAST BRIDGE)

TYPE STATION NORTHING EASTING
POB 29+00.00 622140.5141 2329267.0227
TL=1558.601 N 11°18'47" E
44+58.60 623668.8323 2329572.7714
TL=123.902 N 11°17'37"E
45+82.50 623790.3348 | 2329597.0358
TL=217.495 N 11°37'19" E
POE 48+00.00 624003.3703 | 2329640.8511
PROJECT SITE "B" ALIGNMENT 2 - (NORTH BRIDGE)
TYPE STATION NORTHING EASTING
POB 9+00.00 633181.8619 2324114.3752
TL=421.604 $89°59'39" E
13+21.60 633181.8187 | 2324535.9795
TL=49.965 N 89°45'47" E
13+71.57 633182.0253 2324585.9441
TL=528.429 $89°59'22" E
POE 19+00.00 633181.9271 2325114.3729

CONTROL DATA

HORIZONTAL AND VERTICAL CONTROL POINTS
POINT DESCRIPTION NORTHING EASTING ELEVATION
1 cP/1 622399.024 2329373.133 1368.231
2 CP/2 624027.183 2329700.040 1378.050
3 CP/3 633114.203 2325452.295 1386.845 §
4 CP /4 633215.854 2323587.232 1390.678 §
=

THE COORDINATES SHOWN ON THIS SHEET ARE BASE ON THE
SOUTH DAKOTA STATE PLANE COORDINATE SYSTEM. NORTH ZONE

COMBINED SCALE FACTOR=0.9999134
THE ELEVATIONS SHOWN ON THIS SHEET ARE BASED ON NAVD 88.

(NAD 83/1996)%%/

- ° oy
-,
z,

/,

\\\\%ROF ESSp 4;//, 2
....oo-.... (

Qg/ a?\?/G NO_ ., Qf

i MICHAEL D.

Wiy,

.8
7904 P

« A
G

FOR BIDDING PURPOSES| Giu™

STATE OF

PROJECT

PH 6525(03)

E——

TOTAL

SHEETS
E—

10

30

SUBSURFACE UTILITY
EXPLORATION INC.

NG - Natural Gas

PG - Petroleum Gas
BT - Buried Telephone
FO - Fiber Optic Cable
W - Water

SAN - Sanitary Sewer

2-PVC(Polyvinyl Chloride)
3-DIP(Ductile Iron Pipe)
4-VCP (Vitrified Clay Pipe)
5-PE(Polyethylene Pipe)
6-AC(Transite)
7-CIP(Cast Iron Pipe)

102 - Hub/Lath
103 - Nail/Disk
104 - "X' Notation
105 - Swing Ties
106 - Other,

Date:  11Jun thru 12 Jun SUE Crew:

Client Project No.: TEST HOLE DATA Bob Chris  Lea

Road No.: 382nd FIELD NOTES |CitylCounty. Brown

Truck No.: 3 General Location: Richmond Lake

SUE Project Number:

Type of Utility Material Identification Marker | Distance from ID Marker

(English/Metric)

E - Electric 1-Steel 101 - Sleeve 201 - Edge of Pavement

202 - Baseline

203 - Right of Way
204 - Centerline
205 - Back of Curb
206 - Survey Hub
207 - "X' Notation

STM - Storm Sewer 8-DBC(Direct Bury Cable) N 208 - Other,
CATV - Cable Televisien 9-Concrete W E
RW - Reclaimed Water 10-CMP(Corrugated Metal)
Other, 11-Duet Bank s
Other__ Unknown
3 3
@ : 5 é £
= S . o1 =
= = [ - H ® o @
@ 2 ™ 3 = 5 = =
S S = = = = =} 2 | @
T o = B < = © =} £ E
e - = = 5] - = I = g
7 ] = g 2 o = - = @ oy @ £
el @ & 8| 35| 8| 2| e 5| £ & & 8
11-Jun| TH 8 [43+53.68(15.79L [FO 3 8 103 4+ 2.75 203
TH 7 |41+64.43(16.34'L [FO 1.5" 8 103 I ( 274 203
TH6E |39+71.77|15.55'L |FO 1.5 8 103 (]} 2.6 203
THS |37+82.05/1556L |FO 1.5 8 103 F| 268 203
TH 4 |35+88.52(15.49'L |[FO 1.5" 8 103 ‘.‘ 245 203
TH 3 |33+93.95(15.99'L |FO 1.5 8 103 i (1 2.7 203
TH 2 [31+99.50(16.24'L [FO g - 8 103 ) 2.3 203
|| TH1 [30+10.17[17.04L [WA  [N/A N/A 103 NA | NA 6|  203DRY
11-Jun| TH O |14+86.82(17.52'L [N/A N/A N/A 103| N/A N/A 8 203|DRY
12-Jun| TH 13 [13+08.23(17.85R|[FOx 2 |.5" + 1" 8 103 = H & 203|X 2
TH 11 [13+83.36|17.54R[FOx 2 [5"+1"] 8 103 = | (5 42| 203]x2
TH 10 |14+83.72|17.87R [N/A__ |N/A N/A T03[N/A_ IN/A 8] 203|DRY

Prepared By:___ WEATHERFORD

Checked By:

Date:

SUBSURFACE UTILITY EXPLORATIONS WERE DONE AT THE FOLLOWING LOCATIONS. THE
INFORMATION BELOW STATES WHAT WAS LOCATED IN THE SPECIFIED AREAS. THIS
TABLE IS PROVIDED TO AID THE CONTRACTOR DURING CONSTRUCTION AND DOES
NOT SUBSTITUTE OR REPLACE THE REQUIREMENTS OF SD ONE CALL. ALL
INFORMATION IS APPROXIMATE AND THE CONTRACTOR SHALL VERIFY ALL UTILITY
LOCATIONS BEFORE CONSTRUCTION IN THOSE AREAS AS MANDATED IN SDCL 49-7A.
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° Q@oﬁ@\\@o —

A

i
°
°
PN

:\é/i

S

[}

<&TEd

Antenna
Azimuth Marker
BBQ Grill
Beacon

Bearing Tree
Benchmark
Bore Hole

Brass Disk

Bush

Cast Iron Monument
Chiseled X

Concrete Monument
Control Point

Cooling Unit
Decorative Yard Lamp
Delineator

Ditch Block

Double Post Sign
Drill Hole

Electric Outlet

Fiber Optic Marker

EXISTING TOPOGRAPHY SYMBOHEO{YPURPOSES Ok

Fiber Optic Pedestal

®

{

RS

Fire Hydrant 2

QJ

Fire Hydrant 3

Flag Pole

Fuse Box

Gas Manhole

Gas Meter

S AEPAANCE

Gas Pump

Gas Valve

Gas Vent

Generic Manhole
Gps Base Point
Guard Post/bollard
Guy Pole

Guy Wire

Hub

Iron Pin

Iron Pipe

EE@E.‘@I.@

My

Judicial Land Corner =

7

N

Sae e || v Di@%@@%ﬁ%ﬁﬂ@ﬂi-@-@ﬂﬂ

Lawn Sprinkler

/0'5/ . /)
U @

AND LEGEND

Lift Station

Light Pole

Location Of Photo
Magnetic Nail

Mail Box

Meander Corner
Merry Go Round

Mile Reference Marker
Monitoring Well

Nail

Parking Block

Parking Meter

Pinch Top Pipe

PK Nail

Power Box

Power Manhole

Power Pedestal

Power Pole

Power Pole With Light
Power/electric Meter

Public Telephone

00 DMt e 0 0 O ey X4¥K

(%)
o
5

4 80 ﬁh
3

Photo Control Target

Quarter Corner

CH
<&
SPEED)
Rail Road Crossing Sign
Rail Road Mile Marker L
Rail Road Right Of Way ®
Rail Road Spike '\:é‘
Rail Road Right Of Way Marker 20.5:
Rail Road Signal ’::K
Rebar #
Rebar With Aluminum Cap et
Rebar With Plastic Cap
Reference Corner @
D
Right Of Way Monument s
Sanitary Manhole
Satellite Dish
Septic Tank Lid

Section Corner

Sewer Cleanout

Single Post Sign

HPBEXEC e

Siren

Sixteenth Corner
Speed Limit Sign
Spike

Sprinkler Head

Stake

Steel Post

Street Light

Street Sign

Stone Monument

Stop Sign

Stormsewer Manhole
Taxiway Light

T Bar

Telephone Manhole
Telephone Pedestal
Telegraph Pole
Television/cable Pedestal
Temporary Benchmark

Temporary Control Point

Traffic Signal

STATE OF

TOTAL
PROJECT SHEET R ol iFETS

PH 6525(03) 11 30

Trash Barrel

Triple Post Sign
Tree-coniferous
Tree-dead
Tree-deciduous
Tree-stump

Water Curb Stop

b

100IE06 Qo M@

Water Fountain
Water Hydrant
Water Manhole
Water Meter
Water Valve
Water Cistern

Water Well

3
<

Wi,
u! 7y,
WO 350, %,
SN S
.o. Q?/ . % ¢ :

7,

5\%\0

MICHAEL D.

*
7904 38
. X

GU KAUF

W11y,
\ REG/S;/

7 * \!
U

(2-2-15

Water Post Indicator Valve

Water Stand Pipe
g FOS p
k Wetland Delineator Flag
N
Y e Witness Corner
(O Windsock
0
9 Wood Post
Yield Sign
PLANS BY:

CLARK ENGINEERING, ABERDEEN, SD
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EXISTING TOPOGRAPHY SYMBOHEO{YPURPOSES Ok

By Layer
Acad_is002w100, Iso Dash
_ —— Acad is003w100, Iso Dash Space

e - Acad_iso07w100, Iso Dot

Acad is0010w100, Iso Dash Dot

— — — — — — —— . m— — m— — — Border
_________________________ Borderz
—_— : - — BorderX2
——oP————0P———-0P————0P————0P——— Cast Or Ductile Pipe-Existing
oP oP Cast Or Ductile Pipe-Pro

_— - - — — Center
- —-— - —— - —— - — Center2

—_— CenterX2
Continuous
—— —ACWP —— — — ACWP — — — —AcWP — — — — acwP — — —— Corrugated Metal Pipe Arch-Existing

ACMP AcuP Corrugated Metal Pipe Arch-Pro
——CMP————CMP————CNP—— ——cwP————cuP——— Corrugated Metal Pipe-Existing
Corrugated Metal Pipe-Pro
— cut uMts — — — — cur umts — — ——— Cut Limits
——¢————Cc————Cc————c——— Cut Line
_______________ DaSh DOt
_____________________________ Dash D0t2
: : : Dash DotX2
Dashed
——————————————————— Dashed?2
DashedX2
— e .+ s — s s - . e s s - -— DlvldeZ
- - - —— - —— DivideX2
T . DOt
W eeeeisessesesessesstetatentetesataetsesatanuasnsasann . D0t2
....................................................................... D0t4
- - DotX2

—— =0T ———=Dl ——=—pI =——=D1 ————0f ———— Drain Tile-Existing

™ CcwP

Acad_is004w100, Iso Long Dash Dot
Acad is005w100, Iso Long Dash Double-Dot
Acad_iso06w100, Iso Long Dash Triple-Dot

Acad is008w100, Iso Long-Dash Short-Dash
— — ————— Acad _is009w100, Iso Long-Dash Double-Short-Dash

. - Acad_iso011w100, Iso Double-Dash Dot
_ - - -+ —— Acad _is0012w100, Iso Dash Double-Dot

. - Acad_iso013w100, Iso Double-Dash Double-Dot
Acad_is0014w100, Iso Dash Triple-Dot
Acad is0015w100, Iso Double-Dash Triple-Dot

AND LEGEND

or or Drain Tile-Pro
———h e * e *— —— Fence Barbed Wire-Existing
———0—————0—————0—————0——— Fence Chain Link-Existing
-y ————f————f——— Fence Electric-Existing
X X e e X — x——— Fence Generic-Existing
-0 ————-{————0—————_——— Fence Wooden-Existing
—_—————— e —— — #— ————4——— Fence Woven Wire-Existing
-——————————————————— Fence Vinyl-Existing
— FILL LUMITS — — — — FILL LTS — — Fill Limits
— —Ff————Ff————F— — — —F— — — Fill Line
Flow

—»——s——>——s——>——s——>——s——>——s——>——s—— Flow Sanitary Sewer-Existing
Flow Sanitary Sewer-Pro
Flow Storm Sewer-Existing
Flow Storm Sewer-Pro

P — Sl — — > — I — —>— —§l— —>— —f— —>— —§I—

> e BT e > e § e 3 e § e 3 e §T e > e §T

—— —FM————FM————FM————f————f——-—— Forcemain-Existing
u L Forcemain-Pro
——6-—-—6-——-—6———-—6-——-6—-——-6-—— Gas-Existing
G = G Gas-Pro
—————————————————————————————————————— Hidden2
—————————————————— Hidden
—————————— HiddenX2
—————————— Original Ground
—-0P————0P————0P————0P————0p———— Overhead Power-Existing
op oP Overhead Power-Pro

——016————016————016————016————016 ——— Overhead Telegraph-Existing

016 016 Overhead Telegraph-Pro
—-0oP————0P————0P-——-—or—-——o--— Overhead Telephone-Existing

o ot Overhead Telephone-Pro
—-—ov————0v————ov————ov————onv —-—— Overhead Television-Existing

ov ov Overhead Television-Pro
—_—-_— - — - — - — - - — Phantom
-_—--—--—--——--——--—— Phantom2

— — ————— PhantomX2

— =PV ————P¥¢ ————PVC ————Pvc ————Pvc ——— Polyvinyl Chloride Pipe-Existing

PvC PvC Polyvinyl Chloride Pipe-Pro
——— —ARCP — — — — ARCP — — — — ARCP — — — — AReP —— —— Reinforced Concrete Pipe Arch-Existing

ARCP ARCP Reinforced Concrete Pipe Arch-Pro

——RCP————RCP————RCP————ReP ————ReP——— Reinforced Concrete Pipe-Existing

RCP RCP Reinforced Concrete Pipe-Pro

— HDPE — — — — HDPE — — — — HOPE — —— — HOPE —— —— Ribbed High Density Polyethylene Pipe-Existing
HDPE HDPE Ribbed High Density Polyethylene Pipe-Pro

——S————S§————S————§5—-———s————s——— Sanitary Sewer-Existing

s s s Sanitary Sewer-Pro

TOTAL
STATE OF PROJECT SHEET | heeTs
PH 6525(03) 12 30
-—Sst————st— — — —st— — — —s.— — — Seeding Limits
sF SF sF sF Silt Fencing
—-s6———-s6————s6————s6———-s6———— Slough Grass-Existing
—— —ST————ST————§1————s§T————st———— Storm Sewer-Existing
st st Storm Sewer-Pro
0 0 Telephone Fiber Optic
FO FO Television Fiber Optic
Tracks

——UIV————UlV————UlV————ulV ————ulv - —— Underground Cable Television-Existing

uv uv Underground Cable Television-Pro
——UPP————UP————ylP————uP————utP——— Underground Telephone-Existing

ure urP Underground Telephone-Pro
——w-———wpP-———vP————vp————vpP———— Underground Power-Existing

w up Underground Power-Pro
——W————W————W————w-———w————w——— Water-Existing
w w w Water-Pro
WORK LIMITS WORK LIMITS Work Limits Word

-—wm————w————w————w—— - Work Limits

Al /
Do " =
N 7904 t ﬁ:
S : MICHAEL D. ¢ I
= % GUTENKAUF ¢ I
-— D Q
=t 2 suf D §
’/ 'oU D \(\o°. \\
’/ .°0o0000'. \\
7 W
N

PLANS BY: CLARK ENGINEERING, ABERDEEN, SD
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TYPICAL SECTION

FOR BIDDING PURPOSES|OpENY

STATE OF PROJECT

SHEET

TOTAL
SHEETS

DAKOTA PH 6525(03) 13 30
i STA 30+00 to 43+85-LT STA 30425 to 42400-RT i
PLACE 6" NEW GRAVEL BASE COURSE NEW 3 CABLE NEW 3 CABLE PLACE 6" NEW GRAVEL BASE COURSE
FOR FINISH SHAPING. HIGH TENSION GUARDRAIL HIGH TENSION GUARDRAIL FOR FINISH SHAPING.
WATER & COMPACT T0 WATER & COMPACT T0
SATISFACTION OF THE ENGINEER. SATISFACTION OF THE ENGINEER.
7 , , ‘7
5y 124 12t
‘ 1554 N
Varies Varies Slope 1.5:1 Mox
/FACE OF DAM
. EXISTING 6" PAVEMENT 2,
RICHMOND LAKE
\TELECOMMUN/CA TION LINES \
SEE SUBSURFACE UTILITY
EXISTING RIFRAP — 5?5/30/?7 ~ SHEET 10) ALIGHMENT #1
WEB WATER MA//V//O
RICHMOND LAKE
= SAMITARY DISTRICT
SEWER FORCEMAIN
TYPICAL SECTION
PROJECT SITE A"
JO+00 10 42+685
Wiy,
WROFESSI7,
\\\\0? T /\/,4(///
\\ Q‘Q‘/ ....Q/G ' NO. .... (\2
NN “ Hh=
NZE . &=
~ ) [} Z
R 7904 1=
SH ¢ MICHAEL D. : 3
-« GUT ~

|
§
S

-~ ..'OZ .:0.. . \
7 eve0 \
7, \

(2-2-15

PLANS BY: CLARK ENGINEERING, ABERDEEN, SD
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s s STATE OF PROJECT SHEET | oirevs
FOR BIDDING PURPOSES (}%IIW —
PROJ ECT S|TE A 1 'DAKOTA PH 6525(03) 14 30
\
2
\
\
— -
— T —my LAKE
0\ 4”7 =
—fy_ %o SAN/TA/?Y
- RCEM4 SANITARY SEWER FM
— AIR RELEASE VALVE MH
e e e e G il e s e Ui e — WPurp e — U we—— WPurp mipe— UlPummmgre—— WPy ppurre—— W= WRup Ul
© “-INCIDENTAL WORK. o o INCIDENTAL WORK. Q =
©  REMOVE EXISTING GUARDRAIL. Q 2 REMOVE EXISTING GUARDRAIL. e x
/ = SINGLE CABLE 8" DA POSTS Y ] / SINGLE CABLE, 8" DIA POSTS % 0
AND FILL POST HOLE. .
ALIGNMENT #1 , AND FILL POST HOLE
-, -, . - - L ___-. - _ ., T
-—-6———6————6——— —6— — — —6— — — — 6—— — —6— — — —G— — —Gc— — —_—e— — V- — — — iV ——— V- — — — V- — — — UV — — — UV — — — — UV — — — — UV — — — —
WV — — U= — — — U= — — — UV — luw,,wv,luwl’?"“w”’/
—-— 40—y —0—————®»— — — — 40— — — —d0— — — —d0— — — —d0— — — —d0 — - —d— — — —d0— — — —d0— — — —d0 ——ldo———ldo—it—d————do———f — — — —do
e e e — L - i i —— Fod0— — = —d0— — 4 —d0B — — = T T T T T S A Y
R e
N =
20 0 20 40
RICHMOND
&S
s
4" SANITARY SEWER FORCE MAIN 4" PVC SANITARY SEWER FORCE MAIN
e ge="F Wil — —remarellP—rrene i Eowpr— L 1l i 41l A1 i i1 i st 11 it s 1 S s e S S A el
o o o INCIDENTAL WORK. ) S =
< 2 2 REMOVE EXISTING GUARDRAIL. 2 2 2
] S X SINGLE CABLE, 8" DIA POSTS 3 Q ps
AND FILL POST HOLE.
Wiy,
v ————— " ——— - - — ¥ L2 v v ¥ » > ¥ » * L2 L » L /
e — e e e e e e o ffO/jg’f
————uw—lG——uw————uw————UWG————UW————UW——7—u%v—‘——UW———G—UW——E—UW————UW‘———UW————ur&————UW————UW———G—UW——G—‘UTV————UT&Q/%—,ﬂuVGMW e — —
Q& eex G No T,
NN ok
N2 “g=
Sy
S
=0 :
-_— 99— — —d—— — —d0— — — —d0— — —|{d0— — — —d0— — — —d0— — — —d40— — — —d0— — — —d0— — — —d0— — — —dOo—®W— — —dO— — — — 40— — — —dO— —do————do————g——%do—'t
e 7,
L
PLANS BY: CLARK “ENGINEERING, ABERDEEN, SD
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TOTAL |
STATE OF PROJECT SHEET | qrers

A l='A( PH 6525(03) 15 30

INCIDENTAL WORK

REMOVE 247 SF EXISTING CONCRETE DRAINAGE
APRON, ASPHALT PAVEMENT, MORTAR FILLED RIP RAP
AND CURB & GUTTER AS NECESSARY.

GRADE & SHAPE FOR g%%%%

S

2

RICHMOND
LAKE

> ABANDONED 18" CM
« oM — — 8

X ' L0\

4” PVC SANITARY SEWER FORCE MAIN %
g *Efﬁl%%w:ﬁ*%ﬁmtfmT:%ﬁww — =
D
o INCIDENTAL WORK. o INCIDENTAL WORK.— © % S\ .
e REMOVE EXISTING GUARDRAIL. 2 REMOVE EXISTING GUARDRAIL. Q q O S
Y SINGLE CABLE, 8" DIA POSTS g SINGLE CABLE, 8" DIA POSTS ) © N N
AND FILL POST HOLE. AND FILL POST HOLE. N
o — UV — — — — UV — — v 7
G—— — —G6C— — ‘G““G“‘ o £
w-————uwv— — ‘UT\/“\\UTV “G‘\‘G“‘ Lo o
B e S ‘G““G‘J‘ i . - -
;) ) INCIDENTAL WORK %
/ J/ REMOVE 696 SF EXISTING CONCRETE DRAINAGE- \
V APRON, ASPHALT PAVEMENT AND CURB & GUTTER. — \ﬁﬁ,;:ops.*—;~l~ﬁf =]
* GRADE & SHAPE 1884 SF FOR NEW CONSTRUCTION.
—  — / “2\
— 40— — — —d0— — — —d0— —F— —d0— — — —d0— — — —d0— — — —d0— — — —d0— — — —d0— — — —d0— — — —do— — — —do— —=u 7 —é
— i — — — — e — — — — ——— — — —— — — —k— — — — — — — — — — **‘*‘/K 20 o 20 0
SES=ES=———
77
il /.
\\\\? OFESSioN %,
NS i A 2
Q&7 utC NO™, G =
& .. .Q -
Q(/) D . Q bt
N s Z=
Sgi | 7e04 1S
SY ¢ MCHAEL D. : 3=
s ~
= % GUT >
2 I
. ®ocoe’
Z , \
220171\
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STATE OF PROJECT SHEET | oirevs
A FOR BIDDING PURPOSES %‘Y —
PROJECT SITE A S ‘oaxora PH 6525(03) 16 | 30
|
2 /
\
\ /
- RICHMOND
N M _—— —
— /T LAKE
RN — Xﬁg\ _ HIGH TENSION CABLE GUARDRAIL S
T ANCHOR ASSEMBLY Jie)
- - =g s — —  — TR ROTAC IO OINAC e YPALRAS i) =IO AW e \a O AL YA
~—my— " SEweg Fore 8
| e T EMAy i REL e SEWER EM HIGH TENSION CABLE GUARDRAIL. <
1A 30400 - 60" LT — uuﬂ%71.717; — :Ai— B —Fu_ _ MH 6.6 POST SPACING TYPICAL. ;
BEGIN HIGH TENbIUN\ — e AR = == TG R T roat ey e B e e P e e IR e pemu =R e e = U e\ B e = WO o= = U e ame—=——lruTivm o= = [{RR-— o= —— e e B
o CABLE GUARDRAIL. o o o o o o
o o o o o o o
+ + + + + +
@ / o — N M < n
N M M M M M M
ALIGNMENT #1
HTG HTG HTG HTG HTG HTG HTG HTG HTG —
G G G G c c G G —_ “STA 32&5 = _14.60° RT_/G' ~lﬂmjf(}uﬁW77G7uw777675v77677u5787"77uwis 77Gv67‘77&v777766v777(37u
O S e — e e Sy Ny eV S
BE%TBE\C% AENSION < e S HIGH TENSION CABLE GUARDRAIL.
- R h 6.6" POST SPACING TYPICAL.
_ S
Ve
P HIGH TENSION CABLE GUARDRAIL
TV N — UV — — — UV — — N AT ANCHOR ASSEMBLY.
== —=5d0=-———d0 === —d0—— — —®W— — — —0— — — —d0— — — —d0— — — —d0— — — —d0O— — — —dO— — do&doldoldoldoldo‘("doldoic\d —— — —d0— — — —W— — — —d0
- X — — — —k— =y — — — — — e — — — — P — — = o —d0B — — - d0— — S e e e e e ] ey S W
ke e
=
20 0 20 40
RICHMOND
B
A
/p/,o 27
el e B e e e Dl M e e T e e i e e A B D e o ey
. 8 A
8 €
4” SANITARY SEWER FORCE MAIN il HIGH ;g,’“i'gg‘T CS’"E/'A-(EIN%U’?';BEL- 4” PVC SANITARY SEWER FORCE MAIN .
o= tairﬁa:ﬁ_ﬁ,éﬁpw :Wm:%hw@ﬁﬁ@;ﬂﬁm'%ux Hpre e e e e — e P e =P T ﬁmﬂ%ﬁﬁgmmﬁﬁmg mjﬁaﬁfm& A — Ve

3500
36}+00
37100
38[+00
3900
40}-00

wlllliz,.,
HTG HTG HTG HTG HTG HTG HTG HTG HTG HTG HTG HTG HTG HTG HTG HTG THA

-——6¢--6—-—-——-6¢--——G————-—¢6——— 6 —— —¢—— —— —G— — | —¢— — — —¢— — — —(G— — — —G— — \—-6————¢6————6— — ——6— — ——6— —— —6— — — —CG— — — —G— — —
- V- V- — — V- —UuV= — — — - — — —UV— — ——— — UV — —] — — UV — — — — UV — — — — UV — — — — UV — — — UV — — — — UV — — — — UV — — — —UN— — — — UV — — — — UV — — — —

- HIGH TENSION CABLE GUARDRAIL.

ﬁ 6.6" POST SPACING TYPICAL.
- 90— — —®— — — —d— — — —do— — — —do— — —|Hd0— — — —d0— — — —d0— — — —d0— — — —d0— — — —d0— — — —d0— — — —dO—F— — —d0— — — — g — — — —dO—
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———
FOR BIDDING PURPOSES (3o — il B0
29 29
PROJECT SITE A q GG PH 6525(03) 17 | 30
-
L3> /
(.&.I'
S Y
RICH W7\ ~SEE_SHEET 20
MOND AR
&
LAKE 57
AN
£/ eSS AR
/9/ A N
/0 VQ\ o Wa R
§ s /“: . ”
/?V/O (ﬁv«“\/ — — -—
HIGH TENSION CABLE GUARDRAIL
AW e Sl I N prat Wl (a= Waigr=\! ANGHOR _ASSEMBLY.  __ .
B V// %%,
<o & T ABANDONED 18" CM
¥ 5147 .
o= = ﬁ;ﬁﬂ%@l e a0 g —
o o o STA 43+85 — 14.60° LT o B ) ERMANENT CONCRETE BARRIER o
g 2 prd END HIGH TENSION 2 & Q END PROTECTION. o
— & " CABLE GUARDRAIL. < 4 e\ N
A M M STA 43483+ to 44+61+ — RT & LT fy \ N
- s s - W—BEAM _APPROACH GUARDRAIL
= — UV — — — — UV — — = =~ C Py Ty LA
“6— — ——G— — 41::51\-%1’—4 o . o . SRR Yo “ Vi \ ﬁ}—r—“ —
UV — — QU — — ——— v\ T T — —e > sV gy T T : 3
< VT —e—— o SRR R cove e e el o \STAMB480+ te 464503 O RT ¢
HIGH TENSION CABLE STA 42400 - 14.60° RT~— e Sol e s e APPROA IT.
GUARDRAIL ANCHOR ASSEMBLY. N OB TENSIO T~ o L D o o o o
CABLE GUARDRAIL. —~ 7 v TH—— N\ o
~_ e STA 44+61%+ — 14.65 RT L — — =t
— S END W—BEAM TRANSITION
— - _— / TO EXISTING BRIDGE RAILING
0 — — — —d0— — — — 40— —® —d0— — — —d0— — — —d0— — — — 40— — — —d0— — — —d0— — — —d0— — — —d0— — — —do— ——a 7 WITH W—BEAM TERMINAL
CONNECTOR. SP 630.35
e JH S —— — — — e — o Ko — o —— — — — —— /ﬂ
STA 45480+ — 14.90° RT _9
BEGIN W—BEAM TRANSITION =
FROM EXISTING BRIDGE RAILING
WITH W~BEAM_TERMINAL E==c=c——r—
CONNECTOR. SP 630.35
WROFESSIH %,
\\\\<<, O e 2
. A : ®e -
\\‘(QI. Q.Q\;/G- NO % ((\’—
N\ Q . ¢ —
N N o . c) —
N2y A=
Sgi 7904 3B
SH ¢ MICHAEL D. : 3
b ~
= % GU
- ..\5\ /
Z
Z,
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STATE OF PROJECT sheer | JOTAL

APPROACH GUARDRAIL  For 800G purposes| il s

1l
\ /// /,
“, |
\
\
12'-6" STRAIGHT CLASS A 12'-6" STRAIGHT CLASS B 12°-9" (MIN.) TO 13-9" (MAX.) NESTED| W-BEAM RAIL
W-BEAM GUARDRAIL W-BEAM GUARDRAIL. (STRAIGHT DOUBLE CLASS B W-BEAM GLA/?D/?AW
\
|<—>I<—>'<—I |
3 SPACES @ 6-3" 4 SPACES @ 3'-1 1/2" 4 SPACES @ }

— r— —
|‘ 7“ 7“ ]: 65 4"

W-BEAM TERMINAL
‘ L/ CONNECTOR

i i i i H H H H HO888 [

PLAN VIEW
PROJECT SITE A"

W BEAM GUARDRAIL FLARED

Z:\2013 PROJECTS\13105 BROWN CO. - RICHMOND LAKE GUARDRAIL RETROFIT\DESIGN\PLAN SHEETS\LAYOUT DETAILS.DWG

12/2/2015 2:47 PM

B END TERMINAL (37'-6") o SOUTH END BRIDGE APPROACH CUT TUBING. AND IVSTALL
45+831 to 44+56.6+ RT & LT END CAPS (SEE END CAP
DETAIL)
A—A— ANPASN/T AN~ A—A— AN—A— ANNN/ T AARNN /T ANN /T AN [ ENA— WA — A R Y I
GENERAL NOTES:
1. W—BEAM GUARD RAIL, PIPE SLEEVES NUTS, WASHERS, AND PLATE WASHERS THAT GO vy
WITH THESE SHALL BE GALVANIZED. BOLTS, NUTS, AND WASHERS SHALL BE GALVANIZED ELEVATION VIEW RETAIN 2 X 4
ACCORDING TO ASTM A153. PIPE SLEEVES SHALL BE GALVANIZED ACCORDING TO ASTM ) CONCRETE FOUNDATION.
A123. PROJECT SITE A CUT OFF ANCHOR BOLT FLUSH. REMOVE RAIL TAPER
2. THE RAIL CAPS AND AJACENT SURFACES OF THE REPAIR AREA SHALL BE SATISFACTORILY L—J
PAINTED TO MATCH THE EXISTING RAIL, IN ACCORDANCE WITH THE SPECIAL PROVISION SOUTH END BRIDGE APPROACH
FOR BRIDGE PAINTING. THE COLOR OF THE FINISHED COAT SHALL BE AN APPROVED
GREEN, FEDERAL STANDARD NO. 24108, OR GALVANIZED IN ACCORDANCE WITH ASTM 45+832 10 44+58.6% RT & LT
A153, DEPENDING ON EXISTING FINISH ON THE RAIL. THE NUTS, BOLTS, AND WASHERS
SHALL BE GALVANIZED IN ACCORDANCE WITH ASTM A153.
3. ALL STRUCTURAL STEEL PARTS FOR THE TYPE T101 STEEL RAILING SHALL CONFORM TO . . B .. B _ _
ASTM A709 GR. 36. TUBES SHAL CONFORM TO ASTM A500 GR. B 4" X 4 47X 4 Nominal Foce of Rall
Tube Member Tube Member POINT OF OFFSET

4. W—BEAM APPROACH RAIL SHALL BE INSTALLED ON 3 CORNERS OF THE BRIDGE AND A
CRASH CUSHION WILL BE INSTALLED ON THE NW CORNER OF THE BRIDGE. INSTALLATION
OF W-BEAM AND CUSHION SHALL BE ACCORDING TO THE TYPICAL DETAILS ON THIS
SHEET. REMOVAL OF THE EXISTING 8-6"+ BRIDGE RAIL TAPERS, INCLUDING CUTTING,
REMOVAL OF THE TUBING, CAPPING THE TUBING, AND PAINTING, WILL BE PAID UNDER
INCIDENTAL WORK.

X
71/2"
1/2
"

(REFERRED ON PLANS
5/8" Dia. B.H. Oval Shoulder

Bolt with Hex Nut, Plate

5/8" Dia. Hex Head C/L % Dia. Hole ‘
Bolts with Hex Head in Post Flange
Nuts & Washers. \

=§ {{ ;7: ];: }I + ;:%: ;} =§7 Washers & Circular Washer
X AEIEC |
(typ.) ] S e M e s 1 T71/4" Dio. X 2 1/8"
i i © Double Extra Strong Pipe
G 4 : H \ \ . Sleeve & Washer
.i‘) SC\/tL w X Vg”F‘Hom‘z. H _c/%} %‘; E‘\'o. Hole i .
1/16" PL) | )
/ CONCRETE BRIDGE i CONCRETE BRIDGE
DECK ‘ " DECK ‘
/W/2"\ Drain hole . elle .
? | oo
/ | C/L Post ‘J |
TUBE END AP ;
CROSS-SECTION OF EXISTING RAIL POST SEC B-B - EXISTING RAIL POST CROS5-SELTION OF EXISTING RAIL POST

WITH NEW W-BEAM GAURDRAIL
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STATE OF PROJECT sheer | JOTAL

APPROACH GUARDRAIL,  FORBIDDING PURPOSES|ORENM ——— e

|
12'-9" (MIN.)|TO 13'-9” (MAX.) NESTED W-BEAM RAIL 126" STRAIGHT CIASS B 126" STRAIGHT CLASS A W BEAM GUARDRAIL FLARED
STRAIGHT DOUBLE CLASS B W-BEAM GUARDRAIL) W-BEAM GUARDRAIL W-BEAW GUARDRAIL END TERMINAL (37'-6")
| et et P et —
] | |
| 563 SF ASPHALT CONCRETE COMPOSITE (4")
W-BEAM TERMINAL 4 SPACES @ 4 SPACES @ 3'-1 1/2" 3 SPACES @ 6-3" ON 8" BASE COURSE.
CONNECTOR p— - T — T —
‘ 1-6 3/4 W
‘ =
| =
W HHE B H i i H S
=
S
| 10 NOT ANCHOR PAVEMENT o eL0b5-1678 R
STA 45482.68+16.85" R _/ 10 WING WALL.
1368.80 1365.80 . STA 46+58.35-19.92" R T=1369.50
WATCH EXISTING [ 1369.70
1364.50 j Y
\ STA 4549365-21.05" R PLAN VIEW 46.1 Sqvd 6" MISCELLANEOUS PCC PAVEMENT STA 46+58.35-21.70" R _/
1c=1367.80 GRADE BACK SLOPE AWAY FROM oy ON 6" BASE COURSE. , 1570.00
_/'~ TYPE B CURB CURB AT 4:1. PROJECT SITE A REINFORCING SHALL BE #4 BAR SPACFD 18" ON 83" TYPE B6 CURB
M2 NORTH END BRIDGE APPROACH — CEVTER EACH ORECTION
STA 45+88.63-2585" R
Te=1366.75 STA 45+80+ to 46+60+ -RT
STA 45+80.26-31.77" R 1366.00
WATCH EXISTING
1365.25
STA 45488.66-31.73" R
CUT TUBING  AND INSTALL 1366.25
END CAPS (SEE END CAP
DETALL) /— 4" ASPHALT CONCRETE COMPOSITE
| // | [ ]
DECK | ]
e e e e L e N b N b N e A Vo i = == = = ==
ELEVATION VIEW 8" BASE COURSE
RETAN 2 X 4 PROJECT SITE A"
CONCRETE FOUNDATION.
REMOVE RAIL TAPER CUT OFF ANCHOR BOLT FLUSH. NORTH END BRIDGE: APPROACH
STA 45+80+ to 46+60+ - RT
7,
wil 7
\\ QROF ESSig ///,
\\\ ee®C0e, W ( //
.. .. ’
G aee Not, G
N AN 0. .o C) :
L] L] -
Q ‘\o ) L] %‘—
% S 8 N 7904 K rﬂ:
= WATCH EXISTNG = : MICHAEL D. : 3
S 1307.26% = + GUTENKAUF N
s WATCH EXISTING - /% o
< 1307.20+ ol
-~ ....fﬂ..o. \
/// \\\
7/ \\ \
47428504 ~1740' R 77111111

MATCH EXISTING

10=1307.704
7051 Lf TYPE B66 CURB & GUTTER L=1507.70.

PLANS BY: CLARK ENGINEERING, ABERDEEN, SD




STATE OF PROJECT sheer | JOTAL
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o W ?“?....f’% 2
% N Q‘-" SE GO e
= S 7
STA 45484.79-2795' 1 - M/
WIR B A CUT TUBING  AND INSTALL 16-6"+ CRASH CUSHION DEVICE Sy 20 s
1365.40 END CAPS. =~ MICHAEL D. s <
1366.30 - (TIE INTO EXISTING BRIDGE RAILING) =" . GUTENKAUF & S
19.4 SqYd 6 MISCELLANEQUS PCC PAVEMENT 1368.50 N (SEE END CAP DFTAIL) et — ?’- s S S
WITH 6" COMPACTED GRAVEL BASE COURSE: VATCH EXSTNG = - \S\OU %\Q/\?.. \\\
SLOPE 4:1 1369.40 ABA REVOVE RAIL TAPER - YA
STA 45+82,51-21.44" | ~ s, : i W-GEAly TERMINAL — “, * W
Lo1=Z1. - &7 . B MU 04
MATCH. EXISTING \ . SARE Y / 136650 | WATCH EXISTNG CONNECTOR _\ “, il e
1367.50 - R 1369.30
SN e . R N ; 6" CONCRETE PAVEMENT.
00 NOT ANCHOR TO BRIDGE. ™" " e T e "\‘;‘, ., R >, =
DECK OR WING WALL "\ s diszio-1790 L srA 45+93 P Vo - ———— 1
% 01369.00 ¢ AR 2 75?5895 "\ bv\’ . \/\ DECK 117777"-".‘-'3."2 TR 13 st | ML R TL I, G AR A
* N 5 15850, MATCH EXISTING
— —F 3 N LY L1Je880 & N \4'—4'}75'—5&3" NON~REINFORCED CONCRETE
% ¥ b > SRR PAVEMENT FOR CRASH CUSHION.
= =) Rt VATCH EXISTIVG DO NOT ANCHOR TO BRIDGE DECK OR WING WALL.
/ [+ ~—~ \ ST 15887 RETAIN 2° X 4’/
W-BEAM  TERMINAL — 45+5’261—7552'A ST 46400% 1361" L CONCRETE FOUNDATION. HAMMER DOWN CONCRETE FOUNDATION
CONNECTOR AT EX,S',/XVG 130,03 \\ \ VATCH EXSTING. 1368.95 CUT OFF ANCHOR BOLT FLUSH. MIN. 4" BELOW NEW CONCRETE PAVEMENT.
156" ;;Afc‘g?ifsf]/fv@]?ga’.s% ELEVATION VIEW
NCHRP 350 TL=2 CRASH CUSHION
% AND TRANSITION TG BRIDGE RALL. PLAN VIEW 4'-4%15'-6" x 8" NON-REINFORCED CONCRETE PROJECT SITE A
- PROJECT SITE A RESTORE 10 SF+ ASPHALT CONCRETE COMPOSITE. STA 45+80+ to 46+00+ - LT
< NORTH END BRIDGE APPROACH
STA 45+80% to 46+024 -LT
B GENERAL NOTES:
47 X 4" <-| 1. W=BEAM GUARD RAIL, PIPE SLEEVES NUTS, WASHERS, AND PLATE WASHERS THAT GO
Tube Member WS/S” WITH THESE SHALL BE GALVANIZED. BOLTS, NUTS, AND WASHERS SHALL BE GALVANIZED
. AC;.'JZE)RDING TO ASTM A153. PIPE SLEEVES SHALL BE GALVANIZED ACCORDING TO ASTM
o %" Dia. Hole A123.
(typ.) 5/8" Dia. Hex Head C/WLH Post F\oHng‘e | 2. THE RAIL CAPS AND AJACENT SURFACES OF THE REPAIR AREA SHALL BE SATISFACTORILY
Nots & Woshers. S W S FOR BRIDGE PANTNG. THE COLOR OF THE FINISHED COAT SHALL BE AN APPROVED
G & ' — 4 JT? T T GREEN, FEDERAL STANDARD NO. 24108, OR GALVANIZED IN ACCORDANCE WITH ASTM
< il A153, DEPENDING ON EXISTING FINISH ON THE RAIL. THE NUTS, BOLTS, AND WASHERS
Na \ k Hﬁ% SHALL BE GALVANIZED IN ACCORDANCE WITH ASTM A153.
A = ===
1/16" PL °] S v e e A il 3. ALL STRUCTURAL STEEL PARTS FOR THE TYPE T101 STEEL RAILING SHALL CONFORM TO
/ o H ‘ ASTM A709 GR. 36. TUBES SHAL CONFORM TO ASTM A500 GR. B
» . ~ R il 4. W-BEAM APPROACH RAIL SHALL BE INSTALLED ON 3 CORNERS OF THE BRIDGE AND A
1/2”\ Drain hole © CAL W x W Horiz Il C/L %' Dio. Hole CRASH CUSHION WILL BE INSTALLED ON THE NW CORNER OF THE BRIDGE. INSTALLATION
/ - Slots in Post Flange i in" Post Flange OF W—BEAM AND CUSHION SHALL BE ACCORDING TO THE TYPICAL DETAILS ON THIS
q \ i SHEET. REMOVAL OF THE EXISTING 8-6"+ BRIDGE RAIL TAPERS, INCLUDING CUTTING,
/ i REMOVAL OF THE TUBING, CAPPING THE TUBING, AND PAINTING, WILL BE PAID UNDER
CONCRETE BRIDGE i INCIDENTAL WORK.
DECK ‘ 1
TUBE END CAP N el

N o0l

CROSS=SECTION OF EXISTING RAIL POST SEC B-B - EXISTING RAIL POST
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STATE OF PROJECT sneer | TOTAL

SHEETS
PROJECT SITE "B  FORBIDDING PURPOSES] GREX | eu esasos) 21 | 50

B [ . - - - . - - - . - . - a . - - . PO - . e - g\.—._’g%.llcf ——GC— ]
_— —_——— — —— \ I S — _ 1771(*777:4@*_7_@ _____ vlllbll R
c————6——— —6————6—— — —C— — — —C—— — — Gk — © © ©
S o o S ) g L o o
é 4 =+ =+ =+ Va l\ =+ =+
o / o — REMOVE EXISTING GUARDRAIL. ~ 2} ¥ X < s}
ot - " - - N3 5 - —
ALIGNMENT  #2 UV — — — U= = — UV — — — UtV — — —U?JNIGLEEAB—LETQNEH—S—%UTSOISTE — UV — — v Ty T T o v Ve —
VRS - - - - - - - — - ~ ~ — 0 —_— B« ‘ - - - - —x . -

l
ALIGNMENT #2
8 3 \ 3 3 \\ 3 | 3
g + o ~ = ! @
3 w REMOVE EXISTING GUARDRAIL. © ~ © o ot 1
SINGLE CABLE WITH 8" DIA POSTS. 1 il iy,
—_— UP—— —_ T — — — — UTV — — Y.
- - - - - = —x ~ - = o - > - = - - * - - - - ~ - - Li—
IUT\/flffUT\/flf*UT\/ffl*UT\/ffl*UT\/lf*fUT\/ffflUT\/flfoT\/fl cas —_— TV —
—
/
/
_
—
—
\ / ‘\ /F’LANS BY: CLARK ENGINEERING, ABERDEEN, SD
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STA 9+49 — 16.70" LT
BEGIN HIGH TENSION CABLE GUARDRAIL.

HIGH TENSION CABLE GUARDRAIL
ANCHOR ASSEMBLY.

HIGH TENSION CABLE GUARDRAIL.
6.6" POST SPACING TYPICAL.

TOTAL |
SHEETS
30

PROJECT
PH 6525(03)

SHEET

22

STATE OF

PROJECT SITE "R’ FOR BIDDING PURPOSES

AKOTA

HIGH TENSION CABLE GUARDRAIL

TO W-BEAM TRANSITION. TO W-BEAM TRANSITION.

/VHIGH TENSION CABLE GUARDRAIL

- bﬁ —— — HIG=— = = — Hf=— == = = HIG=—= = — — HIG— — — — HIG— — — —\ HI— — — — HIG— — — HIG = == == == HIG = ——— i S — o=y m—— = ""’“"""b'\'l' ';"Lﬂﬂlvﬁfr’—’—‘;:ﬁ*:c**u
- ¢~ -—-———F—6—-——"6——— 6¢6-—-—"~——"6——— "6—"—""6————"6t%% ~~— ¢~~~ &6 - °— — _°o > > = - 6t —4¢—— — = =
S| STA 12437.08 to 1342155 RT & 1T b} N o STA_13+715& to 14+56.0¢ RT & IT |2
2 3 8 8 2 W—BEAM APPROACH GUARDRAILg< i ik 8 / W-BEAM APPROACH GUARDRAIL & 8
@ =+ =+ =+ L ba N Y =+ =+
L / =) - REMOVE EXISTING GUARDRAIL. ~ - ) F P < 0
— -— " - e -— H ) Ny o -
ALIGNMENT #2 SINGLE CABLE WITH 8" DIA POSTS. R a1 M &
e — UV — — — U — — — — UV — — — V= —f — V= — — — U= = = UV — e S e
. — HIG— — — — HIG— — — — HIG— — — £ HIG— — — — HIG— — — — H[G— — — — HIG— — - — T P A ———
51.24’ | f
uN— \
_— HIGH TENSION CABLE GUARDRAIL
T ANCHOR ASSEMBLY. HIGH TENSION CABLE GUARDRAIL HIGH TENSION CABLE GUARDRAIL
- dm‘ S TO W—BEAM TRANSITION. TO W—BEAM TRANSITION.
I T HIGH TENSION CABLE GUARDRAIL.
STA 10+00 — 16.70' RT 6.6" POST SPACING TYPICAL.
BEGIN HIGH TENSION CABLE GUARDRAIL.
N
|
\ 20 (o] 20 40
SESESE==——
\ / \ .
\
HIGH TENSION CABLE GUARDRAIL. *
6.6' POST SPACING TYPICAL. —omi— = — — O] \
HIGH TENSION\CABLE GUARDRAIL> a \ A
ANCHOR ASSEMBLY. \ | v x -
BLE GUARDRAIL Xgd g >~ e o
ISITION. END HIGH TENSIQRNCABLE ARDRAIL
51.15’ +
S= A= =" —wnc — — HIG— — — — HIG—- — — — HIGm— —
3 |
E L . ° ° ALIGNMENT #2 o | o
-2 Q < 2 ! 2
= © REMOVE EXISTING GUARDRAIL. € ~ © STA 18405 — 16.80° RT .g_? il 1y, /s,
2 SINGLE CABLE WITH 8" DIA POSTS. /END HIGH TENSION' CABLE GUARDRAIL. \\\‘ ROFESS/O,V 7,
— et =_— — if— — — — HAIG— — — — HI— — — — HIG— — — — JIG— — — — HIG— — — — HIG— — — — HIG— — — — HIGp— — — — HIG— — —— l \\Q/ Z
N — - — V- — — N — — — —UV— A — —UN— — — —UV— — — UV — — — UV e e Ve \\(3'.'
51.24 N
HIGH TENSION CABLE GUARDRAIL. S (%’ :
- 6.6" POST SPACING TYPICAL. :
- CUARDRAIL HIGH TENSION CABLE GUARDRAIL SF: MC
ION. ANCHOR ASSEMBLY. =, G

1L
\\
\\\\
S
C,

| (
\ / N\ / PLANS BY: CLARK ENGINEERING, ABERDEEN, SD




Z:\2013 PROJECTS\13105 BROWN CO. - RICHMOND LAKE GUARDRAIL RETROFIT\DESIGN\PLAN SHEETS\LAYOUT DETAILS.DWG

12/2/2015 2:48 PM

STATE OF PROJECT sheer | JOTAL

APPROACH GUARDRAIL,  FORBIDDING PURPOSES|O%EN ——— e

— -— 12'-6" STRAIGHT CLASS B 129" (MIN,) TO 13™-9" (WAX.) NESTED W-BEAM RAIL
W-BEAM T0 HIGH TENSION CABLE' GUARDRAL TRANSITION W-BEAM GUARDRAIL (STRAIGHT DOUBLE CLASS B W~-BEAM GUARDRAIL)
25' STRAGHT CLASS A SPECIL SLOTTED W-BEAM GUARDRALL_FOR TRANSITION __| — -
4 SPACES @ 6™-3" 5 SPACES @ 3'-1 1/2" 4 SPACES @ 1'-6 3/4" -REMOVE EXISTING W-BEAM
- - —— -— | | rerumar connector
_HIGH TENSION |\ I —————————

CABLE GUARDRAIL . 0 — A 0 E . . g g g g THO0E e

PLAN VIEW

PROJECT SITE B
TYPICAL RT & LT

- W BEAM GUARDRAIL BREAKAWAY CABLE TERMINAL (37-6) _ SIA 12+37.01 to 13+21.5¢ CUT TUBING  AND INSTALL
STA 13+71.5¢ to 14+56.04 END CAPS (SEE END. CAP
DETAL)
|
A NN/ TR A INNN/ AL AL INN\N/ AL AL INNN/7T AL INNN/ 7T AN/ 7 ) A= N A N A AW becx
ELEVATION VIEW
PROJECT SITE 'B” RETAN 2' X 4'
CONCRETE FOUNDATION.
TYPICAL RT & LT CUT OFF ANCHOR BOLT FLUSH.
STA 12+37.0+ 10 13+21.5¢ REMOVE RAIL TAPER
SO o s Q= STA 13+71.5% 10 14+56.0+
S A=
SS9 7904 RS
= : MICHAEL D. . -
= <+ GUTENKAUF ¢ s
: ... ... \\
2 R /5
’// Ce, ooo".. \\\ GE/\/E/PAL /\/07’{5'
7 \
//,, "\\\ Nominol Foce of Roli 500 1. W-BEAM GUARD RAIL, PIPE SLEEVES NUTS, WASHERS, AND PLATE WASHERS THAT GO
711111 PONT OF OFFSET 1% WITH THESE SHALL BE GALVANIZED. BOLTS, NUTS, AND WASHERS SHALL BE GALVANIZED
REFERRED ON PLANS - ACCORDING TO ASTM A153. PIPE SLEEVES SHALL BE GALVANIZED ACCORDING TO ASTM
c/L /g} Dt\o.HHo\e ‘ A123.
" . n 0s ange
(WQ) oy 5/8" Dia. Hex Head Bolts 2. THE RAIL CAPS AND AJACENT SURFACES OF THE REPAIR AREA SHALL BE
Namhoro a2am Wse 7St — — X] TE — 1 SATISFACTORILY PAINTED TO MATCH THE EXISTING RAIL, IN ACCORDANCE WITH THE
G T =)  Weshers SIMASLA i A SPECIAL PROVISION FOR BRIDGE PAINTING. THE COLOR OF THE FINISHED COAT SHALL BE
p . ol AN APPROVED GREEN, FEDERAL STANDARD NO. 24108, OR GALVANIZED IN ACCORDANCE
) 5/8" Dio. B.H. Oval Shoulder 1y WITH ASTM A153, DEPENDING ON EXISTING FINISH ON THE RAIL. THE NUTS, BOLTS, AND
g, Bolt with Hex Nut, Plate ~ ——— ——t WASHERS SHALL BE GALVANIZED IN ACCORDANCE WITH ASTM A153.
¥ Washers & Circular Washer { Ci} \ — }
I

3. ALL STRUCTURAL STEEL PARTS FOR THE TYPE T101 STEEL RAILING SHALL CONFORM TO
ASTM A709 GR. 36. TUBES SHAL CONFORM TO ASTM A500 GR. B

1 1/4” Dia. X 2 1/8"
Double Extra Strong Pipe
Sleeve & Washer

/W/WB” PL :
7
/W/Z”\ Drain hole
)

]

Slots in Post Flange in Post Flange ACCORDING TO THE TYPICAL DETAILS ON THIS SHEET. REMQOVAL OF THE EXISTING 8

BRIDGE RAIL TAPERS, INCLUDING CUTTING, REMOVAL OF THE TUBING, W BEAM TERMINAL
CONNECTOR, CAPPING THE TUBING, AND PAINTING, WILL BE PAID UNDER INCIDENTAL WORK.

-5

11
it
il
il
C/L W x 1N Horiz. it C/L %' Dio. Hole 4. W—BEAM APPROACH RAIL SHALL BE INSTALLED ON ALL 4 CORNERS OF THE BRIDGE,
Il
il
Ll

7

JUBE END CAP

% C/L Post
I N SEC B-B — EXISTING RAIL POST

(W—BEAM NOT SHOWN)
s

CROSS=SECTION OF EXISTING RAIL POST

PLANS BY: CLARK ENGINEERING, ABERDEEN, SD
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FOR BIDDING PURPOSES (NBo#

STATE OF
TH
DAKOTA

PROJECT

PH 6525(03)

SHEET

v —
TOTAL
SHEETS

24

30

RESTORE POST HOLE
FILL HOLE TO FINISH
GRADE WITH GRAVEL
BASE COURSE.

\\ /\\<\\ ‘.“‘ \\\//<\

ABANDON POST HOLE DETAIL

ALL COSTS FOR FURNISHING AND INSTALLING GRAVEL BASE
COURSE FILL SHALL BE INCLUDED IN THE "INCIDENTAL WORK" BID
ITEM. NO SEPARATE PAYMENT WILL BE MADE.

Wiy,
\\\\\\‘;goFEss/o,{’//,
9

..o....... 4(
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%" Dia. hole drilled through

post and block

Align Face

of Curb

TRANSVERSE SECTION

(Guardrail at Curb
and Gutter)

Asphalt

Granular Material

777777777

Concrete

/Foce of Rail

20d galvanized or
11— ungalvanized common nails

T

6"x8" Post

of Rail with
the Face of
Curb at Base

6"x8"x14" Block

Alternate —
nail position

——Face of Rail

|;/4" Round
Galv. Steel
Washer

54" Dia.
Post Bolt

* See Standard
Plate 630.98

Installation
" Line

o
>

&
]
o
|
S
777

=

—

.‘:-'.l
//////////////K:/

Subgrade Surface

TRANSVERSE SECTION

GENERAL NOTES:

Asphalt concrete shall be the same type used elsewhere on the project or shall be as
specified in the plans. |f asphalt concrete is not specified in the plans, the asphalt
concrete shall conform to the Specifications for "Asphalt Concrete Composite." For
informational purposes, the Rate of Materials for the 3.5' wide section of asphalt concrete

as shown above shall be 4.80 Tons per Station.

Granular material shall be the same type used elsewhere on the project or shall be as
specified in the plans. [f granular material type is not specified In the plans, the

The granular material
shall be placed the same thickness as the mainline surfacing or as specified in the plans.

material shall conform to the Specifications for "Base Course'.

The cross slope for the surfacing and subgrade surface shall be as specified in the plans
(See Typical Sections and/or Cross Sections).

The top of post and top of block shall have a true square cut. The top of block shall
be #| inch from the top of the post.

June 26, 2015

Published Date: 3rd 0Ofr. 2015

NQUU®

W BEAM GUARDRAIL POST INSTALLATION

PLATE NUMBER
630. 3/

STATE OF PROJECT SHEET | roraL
FOR BIDDING PURPOSES (JNsogtH —
DAKOTA PH 6525(03) 25 30
1'-9" 12'-6" or 25'-0" ,
"1 &'-3"Typical Post Spacing N "|
=]
¢ ¢ ¢
Rail Post Rail
Splice Bolt Splice
(T s 2o { | o
== - =< S ~
== = < T R ~
Bt | { F i ol ¥
i N-Lap rail . | N\_Lap rail N
. over W | ! in direction *|~X
| beam end ' | of adjacent |!
.| section. | 'l troffic.
| Z : I
W Beam End Finished Surface or Ground Line '
Section (Flared)
ELEVATION
*See Standard Plate 630.98
- :
 E— N
Adjacent !

ALop rail over W beam
end section.

GENERAL NOTES:

All W beam rail shall be Type 1.

Traffic Direction

PLAN

Lap raill in direction

of adjacent traffic.

W BEAM GUARDRAIL
DEFLECTION CRITERIA

POST MAXIMUM
SPACING DEFLECTION

6'-3" 5._0..
3I_I|/2|| 3'-gn

For Informational Purposes Only

There will be no separate payment for furnishing and installing W Beam End
Sections (Flored) and W Beam Terminal Connectors. All costs for the W Beam
End Sections (Flared) and W Beam Terminal Connectors shall be incidental to the

contract unit price per foot for the respective "W Beam Guardrail"bid item.

W beam rail section lengths may be 12'-6" and/or 25'-0". The combination of section
lengths used shall be compatible with the total length of rail per site as shown
in the plans.

W Beam End Sections (Flared) shall only be used in @ one way traffic situation.
See Standard Plate 630.80 for W Beam End Section (Flared)in the Beam Guardrail
Trailing End Terminal.

All costs for constructing W beam guardrail including labor, equipment, and materials
including all posts, blocks, steel beam rail, and hardware shall be incidental to the

contract unit price per foot for the respective "W Beam Guardrail"bid item.

June 26, 2015

Sheet [ of |

Published Date: 3rd Otr, 2015

NQRUW

W BEAM GUARDRAIL

INSTALLATION

PLATE NUMBER
630.32

Sheet [of |

PLANS BY: CLARK ENGINEERING, ABERDEEN, SD
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(2]
()]
g ¢
-
oS Rail
5); B "R. Element
- | 0' ':\%
S S
[4V]
N\\\\/H%"R- %R
|
Sl | e il
oS AR
RS f;' 121/4" (£33

| ®
]

SECTION THROUGH W BEAM RAIL ELEMENT

Oval Shoulder-

5/8"
%6 "

/o

(+Y6" Yo M

N

I;/G" or I-,/G"

The Post Bolt is similar except the post bolt is 18" long.

(34" BUTTON
¢

SPLICE BOLT
HEAD BOLT AND RECESS NUT)

2" (=1 /4" +1/a"

Post Bolt Slot
Ya"x 25"

I"Dia. x Y" Deep recess
on one or both sides
(Place recess against rail.)

W_RG” Elements

5" Post Bolt

2" (=1 /4" +1'/4"

Splice Bolt Slot
3 |

¢ Rail
Element

STATE OF PROJECT g
FOR BIDDING PURPOSES ( N&%Ta P 6525(03) —=

Neutral Axis of Beam Element

ﬂ
“
:
i
|
i
|

| 2- 6

An extra hole and an approximate 26° bend shall be required only for the
Breakaway Cable Terminal. The Modified W Beam Terminal Connector placement
detail is shown on Standard Plate 630.47.

TOP VIEW ¢
4 Bolt
1'-4Y," Insert
3" i 44" A" 8/2" 4" 4" 2!
=) = | é\ £
=N
+ : T | N
Eg | c)’/yés)‘i‘ 2B{)H' Slot - i \‘r
@Jg E — | @ l\~ 1‘ - i ?E
mL% \N
™
N
L !
g’gﬁssﬁggg Typ. Location of I"Steel
(Typ.) Washer (8 Required)

ELEVATION " Dia.
W BEAM TERMINAL CONNECTOR Hole (Typ)

134"

—-I < Adjacent Traffic Direction
Double W 1" Steel
;Beqm Guardrail Washers W Beam Terminal
Connector

| Concrete End Block

Adjacent Traffic Direction

1" Steel
W Beam Terminal Washers Double W .
Connector Beam Guardrail

Concrete End Block |

I" STEEL WASHER
GENERAL NOTES:

W Beam Terminal Connectors shall be 10 gauge.

When the W beam terminal connector is used to connect the rail to the bridge, |" steel
washers shall be used at the lap splice and the washers shall be in direct contact with the
3"slots of the W beam terminal connector. See the drawings above for the typical
locations of the |"steel washers.

There will be no separate payment for furnishing and installing the W Beam Terminal
Connector. All costs for the W Beam Terminal Connector shall be incidental to the contract
unit price per foot for the respective "W Beam Guardrail"bid item.

September 14, 200/

X |/8
85"
Lap in direction of traffic.
RAIL SPLICE

December 23, 2004
g PLATE NUMBER

D | W BEAM RAIL RAIL SPLICE, AND HARDWARE | 639-33

Published Date: 3rd Otr. 2015 | Speet 10f 1

S PLATE NUMBER
S| W BEAM TERMINAL CONNECTOR 630.35
Published Date: ird 0tr 2005 | @ ARD 1 STEEL WASHER ———

PLANS BY: CLARK ENGINEERING, ABERDEEN, SD
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1¥" Round Washer

1" Round Washer

1¥," Round Washer-
Required wood breakaway post i
shall be Inserted Into steel 'rub:\ N

[

umm@:%
* ¥ Ly

N
e T~ e :

FOR BIDDING PURPOSES (JNBogtH

TOTAL
STATE OF PROJECT sHeeT | queers
DAKOTA PH 6525(03) 28 30

. T " %
1 ¥4" Rectangular y o il Plat | ¥2" Rectangular H
Plate Washer 4'/44Y/a Sofl Plate Plate Washer
18 PLAN U See Standard Plate 630.98
DETAIL A
6 -3
E
Splice Bolt shall be 6" T2
B‘ ‘B %" X 1'/2"Button L
Head Bolft. — [=—
[ T T — —
Post Bolt shall be (o} Heo) ¥,"Bolt Hole - 1 :
%" X 95" Button \ \% (Typ.) . : ‘
Head Bolt. e Lo 1o
ol | Lo
— :ﬁ
Bracket T =
i Rail
See Detail C W Beam Rai 5 Dia. Machine
_____ Bol'rFs wiIhFWGshers * L ___] [}
FoZ: Cable Assembly on Front Face -1 %o
N Il » (Taut) (8 Required) i &\ T
& . g \_ .. * >_5/8"D|°
5/ 1 v ‘ oo+ + Finished Surface or Bol
| ZDia—C bl Rl Ground Line . olts
_C.’ Bolts JI— g’ 53
o - Lo o
| ' Soil Plate
gg?oil D /‘./\/_r Soil Plate S
] . ee
— ELEVATION — _ DetallD
W Beam Guardrall End % % DETAIL A |‘\ S4S) (Finish Four Sides)
Section (Buffer) A2 /,
u o "
+
11" *Radlus Trim Post [\<)\
as Required =
Modified W Beam % %
Terminal Connector Q]
1%, Round (See Std.Plate 630.35) . *¥," Dia. Holes
Washer 13" Round Washer N
¥ ¥ 234" Dia. Hol
% %A one-piece i i . T ——¢7/g" Uld. Hole
unit may be u = X C B
substituted for LA~ ° L A \;Eag’ N
the W beam guardrail end 18" Qe e * All holes shall
section (buffer)aond the <& . be cen'l'_er'ed_on
modified W beam 1¥," x 3"Rectangular respective sides.
terminal connector. Plate Washers
VIEW B-B

GENERAL NOTES:

e
WOOD BREAKAWAY POST

All hardware shall be galvanized in accordance with ASTM Al53.

The steel tubes shall meet the requirements of ASTM Specification A500, Grade B, and
shall be galvanized after fabrication in accordance with the requirements of AASHTO

Specification MIII,

The anchor bracket, soll plate, and bearing plate shall be fabricated from steel that meets
ASTM A36 Specifications. They shall be galvanized after fabrication in accordance with

ASTM AI23.
The W Beam End Section (Buffer) shal

| be 12 gage galvanized steel.

The cable shall be ¥", Type I, with Class A coating in conformance with AASHTO M30.

December 16, 2014
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W BEAM GUARDRAIL

PLATE NUMBER
630.47

K'/‘q“ Steel Plate

[ ) ¥," Dia. Holes
16" Dia— 3n
Hole o V7 V7S ,
[ T o
— — =— s
& N
8
BEARING PLATE RECTANGULAR PLATE WASHER T O
Bearing Plate Yll-il/o'?;mo' SOIL PLATE '
¥, Dia.
5/2" ) \29 N L Hole
5V/5" x T'/5" Wood " T - -:::T:-::
26" Standard Breakaway Post | g |
Galvanized ¥," Dia ] gl © :
P SI 4 . 8
(2!?3375" Oe.(ra))/)e ggggmzed 2/ o 3"’- .|
Woshor END PLATE 7 &
o Zﬁl Dia:A |
~ - 5Y5"%T/5" oles
" _Ne_ Wé%é éf’eokowoy m
¥, Dia. Hole—/ Post /—S'I'eel Z ' i
Through Tube W Tube g 6"| "
and Post Finished Surface x6"x0.1875
Steel Tube—/ DETAIL ¢ ©F Ground Line STEEL TUBE
M E Hex Nut for
" e Vi
34?{.' yin %" End Plate e s ”
Cs/ness Tor Wetug <ol \/8| ~%"R.
7L Plate 3%, Y<K
-‘_)-I .IIIIIIIIIII‘I-IMIII [ DETAIL D o —’® é ;,,
='"""'"""'Hl‘ﬂ'”""'m"" -— Vi Holo—
% | &1"Dia. Stud ® | ST N,
Standard Swaged I"Jom Nut \>) ¥a"Bolt
connection for = Hole )
¥," Cable Woss-'i:\ee?’l Neutral W Beam Rail
SECTION E-E Axis
(END PLATE REMOVED) ANCHOR BRACKET
6'-6" |

I"Dia. x 7"Long 2% " 54"

3/n
8

Stud Threaded 3" L_ ’I
Entire Length

A

154"

Cable shall be Swage Connected

/%" Dia. (6X19) Galvanized Cable

CABLE ASSEMBLY

e S e I GO 1000000000 ouuonny

Standard Swaged Fitting And Stud

December 16, 2014

BREAKAWAY CABLE TERMINAL
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W BEAM GUARDRAIL
BREAKAWAY CABLE TERMINAL

PLATE NUMBER
630.47
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Measure +o—\

center of o
top cable. O+
\j_c
a2
090
oI
=
DETAIL A

(Cable Guardrail)
4' Long Straight Edge

I S

JMeosured Height

ELEVATION VIEW S T

(Guardrail Adjacent to Differential Slopes)

4' Long Straight Edge

Measured Height

Ve
L

ELEVATION VIEW

(Guardrail Adjacent to Differential Surfacing Elevations)

4' Long Straight Edge

‘JMeasured Height

[ 5

/

ELEVATION VIEW

GENERAL NOTES: (Guardrail at Curb and Gutter)

The W Beam guardrail shown is for illustrative purpose. The guardrail height for all types
of guardradil systems shall be measured in accordance with this standard plate.

When measuring height of cable guardrail or cable barrier the height shall be measured
to the center of the top cable. See Detail A.

FOR BIDDING PURPOSES (JNBo¥

STATE OF

PROJECT

TH
DAKOTA

PH 6525(03)

TOTAL
SHEET | cuceTs
29 30

L 6“ 2" | 24"

| 20m

Va"to V2
(Typ.)

63/8“
6"
w
ey

57 Slope

"R

The stated radii on the plans
and cross sections refer to
this line and it shall also be
the basis for horizontal
linear foot measurement

and payment.

= |
[y 4 . .
A . >y
doa 2% Slope q -8 - 4 -
32"
=
; T T cPu. Yd. L’iDn. Ft.
e er er

ypP (Inches) (Inches) Lin. E+. Ccu. Yd.
B66 6 5% 0.057 17.7
B67 7 66 0.065 15.4
B68 8 e 0.073 13.7
B68.5 8.5 Y6 0.077 13.0
B69 9 8% 0.081 12.3
B69.5 9.5 8% 0.085 1.7
B610 10 9% 0.090 1.2

B610.5 10.5 9% 0.094 10.7
B6I | I 106 0.098 10.2

B6I1.5 1.5 10%g 0.102 9.8
B6I2 12 A 0.106 9.4

GENERAL NOTES:

When concrete curb and gutter longitudinally adjoins new concrete pavement, the method
of attachment shall be by one of the methods shown on Standard Plate 380.11.

See Standard Plate 650.90 for expansion and contraction joints in the curb and gutter.

September 6, 2008

June 26, 2010
g PLATE NUMBER
D MEASURING GUARDRAIL HEIGHT 630.98
Published Date: 3rd Qtr, 2015 ‘12 —

NQRR®

Published Date: 3rd 0Otr. 2015

TYPE B CONCRETE CURB AND GUTTER

PLATE NUMBER
650.0/
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/2" R;

12"

The stated radiion the plans and

cross sections refer to this line

and it shall also be the basis for

horizontal linear foot measurement
and payment.

H Cu. Yd. Lin, Ft.
Type w Per Per
(Inches) (Inches) Lin. F+. Cu. Yd.
B6 6 8 0.0353 28.4
B7 7 834 0.0383 26.!
B8 8 8% 0.0414 24,1
B9 9 9 0.0449 22.3
BIO 10 934 0.0485 20.6

GENERAL NOTES:

The concrete for the Type B Concrete Curb shall comply with the requirements of
the Specifications for Class M6 Concrete.

A Yo" preformed expansion joint filler shall be placed transversely in the curb at the

following locations:
I. At each junction between

the radius return of curb and curb which is parallel

to the project centerline.

2. At each junction between
3. At each junction between
sidewalk.

the existing curb and new curb or curb and gutter.
the curb and existing sidewalk to the depth of the

See Standard Plate 650.90 for contraction joints in the curb.

June 26, 2015

NQUU®
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TYPE B CONCRETE CURB

PLATE NUMBER

650.02

Sheet of |

FOR BIDDING PURPOSES (NEo

STATE OF
TH
DAKOTA

PROJECT

PH 6525(03)

SHEET

TOTAL
SHEETS
I

30

30
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