
2
October 16, 2024

HARDING PERKINS CORSON MPBELL McPHERSON ROWN ARSHALL 

STATE OF SOUTH DAKOTA 
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PROJECT 
LOCATION St, No 05-097-050 \ 
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DESIGN DESIGNATION 

ADT (2019) 
ADT (2039) 
DHV 
D 
TDHV 
TADT 
V 

60 
88 
13 
50.0% 
3.5% 
7.7% 
55 mph 

/ 

BEGIN PROJECT BRO-8 8005(161 
At Sta. 0+00 
2500' West of the SE Comer 

of Sec. 30 - T96N - R60W 

STORM WATER PERM IT DATA 

Major Receiving Body of Water: T 

Area Disturbed: 2.39 Acres 

Total Project Area: 6.03 Acres 

Latitude: 43° 05' 48.25" N 
Longitude: 97° 58' 32.34" W 
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Varies 

6" Topsoil 
Outside R.O.W. 

TYPICAL SECTION AND CONTROL DATA 

10'-0" 

ELEMENT I STATION I 
P.O.B. I -3+56.15 I 
P.O.E. I 16+49.68 I 

oVaries 

23'-0" 

10'CI. Zone 

4"Topsoil 
Inside R.O. W. 

HORIZONTAL ALIGNMENT 
NORTHING I EASTING I TANGENT DIRECTION 
287151.44 I 2596759. 90 I 
287217.89 I 2598764.62 I N 88'06'05" E 

The coordinates shown on this sheet are based on the South Dakota 

State Plane Coordinate System. South Zone (NAO 88) SF= 0.999889 

Cf. 
Roadway 

I 
24'-0" Subgrade 

12'-0" 12'-0" **Varies 

10'-0" 10'-0" 

10'CI. Zone 

..4.00% 

This Point is Grade 
on Plan & Profile 

4.00%,, 

6" Total Thickness of 
Gravel Surfacing, Salvaged 

plus Gravel Surfacing (County Furnished} 

•• See Cross Sections for Details and Transitions 

TYPICAL SECTION 
Sta. 0+50 to Sta. 13+50 

4" Topsoil 
Inside R.O.W. 

CONTROL DATA 
HORIZONTAL AND VERTICAL CONTROL POINTS 

POINT I STATION I OFFSET I NORTHING I EASTING I 
CP1-REBAR I -2+11.76 I 28.60'Rt. I 287127.641 I 2596905.116 I 
CP2-REBAR I 13+24.03 I 31.38' Rt. I 287175.738 I 2598440.191 I 

ELEVATION 
1543.10 

1540.12 

23'-0" 

STATE 
OF 

S.D. 

PROJECT SHEET TOTAL 
NO. SHEETS 

BRO-B 8005(16) 8 33 

6" Topsoil 
Outside R. 0. W. 
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36 

AREA MAP 
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SEE INSET 

TRAFFIC CONTROL DETAILS 

N 

W20-3 
48" X 48" 

® 

W20-3 
48" x48" 

500' 

@ 
500' 

INSET 

G20-2 
36" x18" 

STATE 
OF 

S.D. 

@ 

500' 

PROJECT 

BR0-8 8005(16) 

tID 

ROAD 
CLOSED 

R11-2 
(48 X 30) 

(3) 8'-0" Type 3 Barricades Back to Back 

SHEET TOTAL 
NO. SHEETS 

9 33 

296 ST 
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EROSION AND SEDIMENT CONTROL DETAILS 

N 

Scale: 1"=100' 

\ 
\ 

\ 

\ 

\ 

\ 

- - - --i-----...--'"1-

+ 
0 - -~~~~~~~~ 
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\ _____________________________________ ]-------------------------------------~ 

Temporary Easement I l:iiiiiiiii=iiiiiiiloli \ liiiiiiiiii=iiiii.i.. I 

LEGEND: 

a::=:::=::::::= 
I . . . . . . . I 

,., "' .., .., + .., .., 

:t:t:t:t•:t:t 

Low Flow Silt Fence 

12" Dia. Erosion Control Wattle 

Type G Permenant Seed Mixture 

Riprap and Drainage Fabric 

Table of Erosion Control Wattles 
Station L/R Dia (In.) Location 
1+75 L/R 12 Ditch Bottom 
3+00 L/R 12 Ditch Bottom 
4+00 L/R 12 Ditch Bottom 
5+50 L/R 12 Ditch Bottom 
7+00 L/R 12 Ditch Bottom 
8+50 R 12 Ditch Bottom 

9+50 to 9+75 UR 12 Alona Channel 
10+25 to 10+50 L/R 12 Alona Channel 
11+50 to 13+50 L 12 *Toe of Fill Slope 

12+25 R 12 Ditch Bottom 
13+00 R 12 Ditch Bottom 

Additional Quantity: Enaineer's Discretion 
Total.. 

* Upon approval of the Engineer, the Contractor 
may substitute topsoil windrows at these locations. 

Quantity (Ft.) 
30 
30 
30 
30 
30 
15 

300 
300 
200 
15 
15 
~ 
1300 

L ______________ \ _____________ J 

\ 

\ 

I 

Table of Low Flow Silt Fence 
Station L/R Location Quantity (Ft.) 

7+00 to 8+50 L Toe of Slope 150 
9+00 R Perimeter of Storaae 450 
11+00 R Perimeter of Storaae 450 
Additional Quantity: Enaineer's Discretion .lli.Q 

Total:. 1200 

STATE 
OF 

S.D. 

PROJECT 

BRO-B 8005(16) 

.i:,,. 
+ 

. . 0 

SHEET TOTAL 
NO. SHEETS 

10 33 

I 
_______________________ J 
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N 

Sta. 10+00.00 
Remove 24'-0" Single Span 

Steel I-Beam Bridge 
(Incidental Work, Structure) 

Sta. 10+00.00 
Install 3 - 84" Reinforced 
Concrete Pipe Culvert 

DA= 5.8 Sq. Miles 
See Structure Sheets 

Scale: 1"=100' 

296th~treet 

+ 
0 

Note: Blend in roadtop 
at station 0+00.00 

10+00.00 
Install Class B Riprap & 
Type B Drainage Fabric 

See Structure Sheets 

10+00.00 
Install Reinforcement Fabric (MSE) 

& Granular Material Fill 
See Structure Sheets 

5+00 Offest 28' R 
Install 18" X 60'-0" CMP (16 GA) 

with 2 Safety End Sections 

5+00 R 
Remove 18" CMP 

+ 
0 

8+15.00 R 
Refurbish Single Mailbox PLAN AND PROFILE 

Salvage Signs at the Follow~ Locations: 
Sla1ioil Remarks 
0.7 Miles W. of Structure R Load Posting Sign 
West Approach R Load Posting Sign 
9+30 to 10+70 L&R Four Delineators 
9+88 L&R Two Object Markers 
10+12 L&R Two ObJect Markers 
East Approach L Load Posting Sign 
0.3 Miles E. of Structure L Load Posting Sign 

+ 
0 

Temporary Easement 
Sta 3+62.40 to 6+60.86 LI. 

Tract A in the SE 1/4 Less Lot 1 
Sec 30 T96N R60W 

Containing 0.29 Acres, More or Less 
Steven P. & Dianna Heidinger 

\ 

Temporary Easement 
Sta 6+60.86 to 8+94.41 LI. 

Lot 1 In Tract A SE 1/4 Sec 30 T96N R60W 
Less Tract A and Lot 1 

\ 
\ 

Containing 0.30 Acres, More or Less 
David Winkler 

• 

Temporary Easement 
Sta 8+94.41 to 11 +97 .32 LI. 

Tract A In The SE 1/4 Less Lot 1 
Of Sec 30 T96N R60W 

Containing 0.67 Acres, More or Less 
Steven P. & Dianna Heidinger 

Revocable Living Trust 

STATE 
OF 

S.D. 

N 
- -+--____ 

10+ 
_:jgJ_&; _,,.-- , 133.30 

0 

PROJECT 

BRO-B 8005(16) 

Temporary Easement 

SHEET 
NO. 

15 

Sta 11 +97.32 to 14+50.00LI. 
S 1/2 SE 1/4 Sec 30 T96N R60W 

Less Tract A and Lot 1 
Containing 0.24 Acres, More or Less 

Steve P. & Dianna Heidinger 

TOTAL 
SHEETS 

33 

Note: Blend in roadtop 
at station 14+00.00 

114+50.00 

li~q .. ~q! --------------- - Exisling;:c:-_~~ ~~~~--/-=:~- - \ ~0~0°a°0y,- 1018:8J \ 111+50.00 
75.00 

133.91 

I 

_____ J 
14+50.go 

75. 0 

1545 

1540 

1535 

1530 

1525 

1520 

1515 

1510 

I :I! i;ji',"' -

.~ 
,\I 

oco os:r 
oC\i 
OM 
·+ LO­
o..-
- > > Cl) 
a. [iJ 

Begin Grading 
Sta. 0+50 

~ Roadway 

Temporary Easement 
Sta 0+00.00 to 14+50.00 Rt. 
NE 1/4 Sec 31 T96N R60W 

Containing 1.86 Acres, More or Less 
Kimberly Winkler, Lori Schulte, Lisa Vanzee, 

Susan Baumgartner, David Winkler, and Paul Winkler 

_ - - - \_ 8+5o.go I Permanent Easement \ 
----------- WorkLimits 75· 0I \ 

Temporary Easement I 

I I 
Permanent Easement 1 

Sta 9+50 to 10+50 Rt. I \ ~ 
NE 1/4 Sec 31 T96N R60W ls8'.b8° -- \\- -- -- -- -·, ti 

Containing 0.06 Acres, More or Less ~ ~ 

Kimberly Winkler, Lori Schulte, Lisa Vanzee, ' 't. % 
Susan Baumgartner, David Winkler, and Paul Winkler \ CJl..:2_ 

\ Q'o 
"' ~ 

Overhead Electric 

Excav.:= 6960C.Y. Emb. = 1687C.Y. 
Waste=: 4683t:v. (+35%) ~ iiMc.Y: Quantities include approx. 650 C.Y:. of material lo 

I 

\ I 

00 os:r 
00 os:r 
+ LO s:r ..... 

---r-► 

-Cl) 

End Grading 
Sta. 13+50 

1545 
Total= : 22ll. C.Y. Total: =; 22ll. C.Y. be excavated for RCP :installation. ' ' 

: Topsoil= : 1110 C.Y. 

0 
00 
d~ oco + C"') 
C"'> LO 

>-
Cl.. w -----

: •• 5+66- RT : 
: Construct A__pproacl:1 
: 250 CuYd Provided 

K 156.52 
L 1200.00' 

G1 -3:266% 
G2A;401% .. ·;;_:_.. ---1 

' ' ' 

oo· oco om 
00 
+ LO 
r-,....-
- > > ©· 
C...[i] 

sff-i~
1
o·:--o~-· -R DG a_,:~,.% >·.·_·~..LI l 

• EL= 1518.80. 

NN 
LO LO ..... ..... 

. m· 
O)N 

~N 
NN 
LO LO ..... ..... 

DGP.I. 
STA. 9+75 

El.= 1516.00 

······ • • •• ··'········•:••··1/· 

Subgrade: 
'/ 

'1/ 
/ 

• • • • • ~ • ~ Exisfing· Grade· • 
----- ' __....----: ' ' 

-----

H. W. Elev. 1522.3 _z-- (100 Year) 

D.H.W. Elev: 1519.8 
.. ~(1QYf!ar) 

FLOW 
Qd= 232 cfs 

Q 100= 844 cfs 

Q,.,T= 535 cfs 

ELEVATION 
1519.8 

1522.3 

1521.7 

Note: Hydraulic data only valid if overtopping section 
is maintained. 

gco 
<.O i.ri 
12:12 .,..., ..... 

.. b 
s;r,N 
ao ;g;g 
.,..., ..... 

/ 

1540 

1535 

1530 

1525 

1520 

1515 

1510 
"Sl: 
N ;g 

1505--t------t---~----1----------t--------1-----------i-----------------i-----------------------------------1---------;,---------1-------,-----t-1505 
-0+50 0+00 1 +00 2+00 3+00 4+00 5+00 6+00 7 +00 8+00 9+00 10+00 11 +00 12+00 13+00 14+00 14+50 
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The elevations shown in these plans are based on the National Geodetic 
Survey (NGS) North American Vertical Datum of 1988 (NAVD88). 

♦ Dimension may vary with fabricator and/or installation. See Shop Plans for actual installation length. * Minimum distance to satisfy clear zone. 
6 Based on dimensions shown. 

~ I 
-C;l-1-a::-- -+- -

~ I 
I 
I 
I 
I 
I 

6F.L. Elev. 1515.68 I 

0.. I 
o I 

-(;l-1-~-- - - - '- -

~ I 
~ I 

I 
I 

Top Limits of Undercut 
(See Typical Section on 

Notes and Undercut 
Details Sheet.) 

I 

I 
I 
I 

o.. I 
-(;l-1-&!-- - J.... -

I 
I 
I 
I 
I 
I 

r/J Based on 8" Walls. 

I 
I 12'-6" 

6" Surfacing 
(Furnished and 

Installed by County) 

L- - - - - - - - - - - - _67:1. - - - -

P. I. Sta. 7+00.00 
Elev. = 1521.10 Subgrade 
V. C. = 1200' 

Culverts 

Sta.10+00 ~ 

VERTICAL CURVE DATA 

H.W. Elev. 1522.3 (100 Year)~ 

D.H.W. Elev. 1519.8 (10 Year)~ 

6 F.L. Elev. 1515. 68 

12~0" __ _ 

0.04 ft. /ft. 

12'-0 9/16" 

FLOW ;s-s 
-0.0024 FT.IFT. 

- - - - - - - - - •Ji· - - - - - - - - F.L. Elev. 1515.60 
c::, C. 

~~ 

12'-0" 
0.04 ft.I ft. 

PLAN 

12'-0 9/16" 

12'-6" 
6.7:1 2:1 

I 
I 
I 

__ _I ___ _ 
I 
I 
I 
I 
I 
I 
I 
I 

6F.L. Elev. 1515.52 
I 

--~----
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- - -1- - - -
I 
I 
I 
I 

Class B Riprap 

6F.L. Elev. 1515.52 

- - - - - -~-~i:o--:c:m:t~~r= ;;E)- - - - - - - - -

Bottom Limits of Undercut 
(See Typical Section on Notes Class B R,prap 
and Undercut Details Sheet.) Type B Drainage Fabric 

NOTE: 
Pipe culvert flow line has been depressed 1' - O" below channel flow line 
to accomodate aquatic organisms. The 1' - O" depression will be allowed 
to fill in naturally over time. 

ELEVATION 

~ 
00 
c:, 
"' 

STATE 
OF 

S.D. 

PROJECT SHEET TOTAL 
NO. SHEETS 

BRO-B 8005(16) 16 33 

INDEX OF CULVERT SHEETS 
Sheet No. 1 - General Drawing and Quantities 
Sheet No. 2 - Notes and Undercut Details 
Sheet No. 3 - Headwall Details 
Sheet No. 4 - Standard Plate No's. 450.01 & 450.10 
Sheet No. 5 - Standard Plate No's. 450.18 

HYDRAULIC DATA 

Qd 232 cfs 

Ad 51 sqft 

Vd 4.6 fps 

QF 232 cfs 

Q,oo 844 cfs 

QOT 535 cfs 

VMax 8.2 fps 

Qd = Design discharge for the proposed culvert based on 10 year 
frequency. El. 1519.8 

Q9T = Overlapping discharge and frequency 39.9 year recurrence 
interval. El. 1521.7 at Station 6+25 

QF = Designated peak discharge for the basin approaching proposed 
project based on 10 year frequency. 
Q100 = Computed discharge for the basin approaching proposed project 
based on 100 year frequency. El. 1522. 3 

V max = Maximum computed outlet velocity for the proposed culvert 
based on 100 year frequency. 

Note: Hydraulic data only valid if overtopping section is maintained. 

ESTIMATED QUANTITIES 
ITEM UNIT 

Incidental Work, Structure L.S. 

tf,. Structure Excavation, Miscellaneous Cu. Yd. 
Pipe Culvert Undercut Cu. Yd. 
84" RCP Class 2, Furnish Ft. 
84" RCP, Install Ft. 
84" RCP Flared End, Furnish Each 
84" RCP Flared End, Install Each 
Class M6 Concrete Cu. Yd. 
Controlled Density Fill Cu. Yd. 
Reinforcing Steel Lb 
Class B Riprap Ton 
Type B Drainage Fabric Sq. Yd. 
Reinforcement Fabric (MSEJ Sa. Yd. 

tf,. Quantity is based on 9" walls. 

* For estimating purposes only, a factor of 1.4 tons/cu. yd. was used 
to convert Cu. Yd. to Tons 

GENERAL DRAWING 

FOR 

QUANTITY 
L.S. 
7.8 
226 
144 
144 
6 
6 

10.4 
154.2 
1578 
71.0 
92 
327 

3 - 84" REINFORCED CONCRETE PIPE 
OVER TRIBUTARY TO EMANUEL CREEK 5° RHF SKEW 

Plans By: 
Brosz Engineering, Inc. 
Consulting Engineers 

STA. 10+00.00 SEC. 30/31-T96N-R60W 
STR. NO. 05-097-050 BRO-B 8005(16) 
PCN 08MH HL-93 

BON HOMME COUNTY 

S. D. DEPT. OF TRANSPORTATION 

July 2024 0 OF 0 
DESIGNED BY CK. DES. BY DRAFTED BY 

JVZ DJH JVZ 
-----1-----~B=R=1o=G=E=E=N~G=l~N=E=ER~ ■ 
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SPECIF/CATIONS 
1. Use South Dakota Standard Specifications for Roads and Bridges, 2015 Edition 

and Required Provisions, Supplemental Specifications and Special Provisions as 
included in the Proposal. 

INCIDENTAL WORK, STRUCTURE 
1. The in-place structure is a 24.0' long Steel I-Beam Bridge with Timber Abutments 

and Timber Deck. The Contractor will remove and dispose of the in-place 
structure. The abutments will be removed 1' below the bottom of the undercut. 

2. The foregoing is a general description of the in-place structure and should not be 
considered complete in all details. Before preparing a bid, it is the Contractor's 
responsibility to make a visual inspection of the structure to verify the extent of 
work and materials involved. 

3. All costs associated with the aforementioned work will be incidental to the contract 
lump sum price for "Incidental work, Structure". 

GENERAL NOTES 
Design will be in accordance with Section 560 of the Specifications, with the 
following criteria: 

1. Soils below the bottom of the proposed RCPs consist of soft dark gray clay silt 
with sand. 

2. Groundwater was encountered in the borings at an elevation of 1513.7 feet during 
the subsurface investigation conducted in June 2022, but the elevation of the 
water surface in the creek was 1515.7 feet. Dewatering will be required during 
construction. 

3. The type of cement will be either a Type Vora Type II with 20% to 25% Class F 
Modified Fly Ash substituted for cement in accordance with section 605. The 
Water/Cementitious material ratio will not exceed 0.45 as defined in section 460.3 
C. The mix will be as per fabricator's design; however, minimum compressive 
strength will not be less than 4500 psi at 28 days. The pipe must be marked in an 
acceptable way to designate meeting requirements for sulfate resistance. 

REINFORCEMENT FABRIC {MSE) 
The pipe culvert will be undercut a minimum depth of 24 inches, and a layer of 
Reinforcement Fabric (MSE) will be placed at the bottom of the undercut prior to 
backfilling with granular material. 

GEO TEXTILE SPECIF/CA T/ONS: 

Reinforcement Fabric (MSE) will conform to Section 831. The Reinforcement 
Fabric (MSE) provided will be on the Approved Products List or will be certified by 
the supplier to meet this specification prior to installation. 

Reinforcement Fabric (MSE) will be paid for at the contract unit price per sq. yd. 
for Reinforcement Fabric (MSE). Payment will be full compensation for furnishing 
and installing the Reinforcement Fabric (MSE) only. Granular backfill materials will 
be paid for as part of the Pipe Culvert Undercut bid item. 

GEO TEXTILE INSTALLATION PROCEDURE: 

Place the Reinforcement Fabric (MSE) on as level and smooth of a surface as 
possible. Any protrusions that might damage the geotextile will be removed prior 
to placing the geotextile. All seams in the geotextile will be stitched in accordance 
with the seaming procedure and as shown on the detail labeled "Seam Types." No 
equipment will be allowed on the geotextile until the granular backfill material is in 
place. The geotextile will be kept as taut as possible prior to backfilling. Granular 
backfill material will be dumped behind the leading edge of the fill and pushed into 
place with a loader or dozer. 

GEO TEXTILE SEAMING PROCEDURE: 

The sewn seams will consist of two parallel rows of stitching ("prayer" seam, Type 
SSa-2) or a J-seam (Type SSn-1 ), using a single row of stitching. The stitching will 
be a lock type stitch. 

If the Type SSa-2seamis used, the two rows of stitching will be 1"apart with a 
tolerance of plus or minus 0.5" and will not cross, except for restitching. The 
minimum seam allowance, i.e., minimum distance from the geotextile edge to the 
stitch line nearest to that edge, will be 1.5". If the J-seam {Type SSn-1) is used, 
the minimum seam allowance will be 1 ". 

The seam, stitch type, and the equipment used to perform the stitching will be as 
recommended by the manufacturer of the geotextile and approved by the 
Engineer. The seams will be sewn in such a manner that the seam can be readily 
inspected by the Engineer. 

The thread used will be high-strength polypropylene, polyester, or Kevlar thread. 
Nylon threads will not be allowed. 

GRANULAR MATERIAL: 

Granular material will conform to the gradation requirements in Section 421.2.A of 
the Specifications and will be paid for at the contract unit price per ton for 
"Granular Material." 

SHOP PLANS 
The fabricator will submit shop plans in accordance with the specifications to Brosz 
Engineering Inc., 2309 W 50" Street, Sioux Falls, SD 57105 
{donh@broszengineering.com). After review and corrections (if necessary), Brosz 
Engineering will review the submittals, authorize fabrication, arrange for fabrication 
inspection, and distribute the shop drawings. 

CONTROLLED DENSITY FILL 
1. Controlled density fill will be placed between the lines of RCP and along haunches 

as shown on the plans. Controlled density fill will be a Standard Mix Design as per 
Section 464.3 B. 1 of the Specification. 

2. No backfill will be placed sooner than 24 hours after placement of the controlled 
density fill. 
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UNDERCUT LAYOUT 
(Bottom Dimensions) 
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Type SSa-2 
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Type SSn-1 

GEOTEXTILE SEAM TYPES 

SHEET TOTAL 
NO. SHEETS 
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I Controlled Density Fill 
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20'-10" 20'-10" 

41'-8" 

TYPICAL SECTION 
{For Limits of Undercut) 

EST/MA TEO QUANTITIES 
ITEM UNIT QUANTITY 

r/J Pipe Culvert Undercut Cu. Yd. 226 
Reinforcement Fabric (MSEJ Sn. Yd. 327 

r/J For payment, quantity is based on plan shown undercut dimensions and will not be 
measured unless the Engineer orders a change. 

UNDERCUT DETAILS AND NOTES 
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33 

REINFORCING SCHEDULE 
(For One Inlet or One Outlet Headwall) 

Size Length Type Bending Details 

5 5'-3" Str. 
4 5'-3" 
4 46'-3" 
5 46'-3" 
4 9'-0" 
4 5'-3" 
5 3'-3" 
4 3'-3" 

Str. 

lJ 
Sir. 
Sir. 

('r) io 
S10 
S10 ~C\I 

T1 
T1 

.... "' ll) ll) 

I __fconstruction 
~int ~[□ 

l~~ .. I 
Type S10 

2-a3 

3" 

g1 &g2 I ~~ .. I 
NOTES: 
All dimensions are out to out of bars. 

Type T1 

SPECIF/CATIONS 
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 

GENERAL NOTES 
1. Concrete will be Class M6 in conformance with Section 462. 

2. Reinforcing Steel will conform to ASTM A615 Grade 60. 

3. Use 1 ½" clear cover on all reinforcing steel except as shown. 

4. All exposed edges will be chamfered¾". 

5. Anchor Bolts will be 1 "0 x 20" A307 bolts with heavy hex nuts and 2 
washers. Bolts, nuts, and washers will be galvanized in accordance with 
ASTM F2329. Nineteen bolts, or equivalent as approved by the Engineer, 
are required for each headwall. Embed bolts in concrete headwall as 
detailed. 

6. Drilling holes thru RCP Flared End Sections will not be allowed. Provide 1 ¼" 
0 holes in RCP Flared End sections for tie bolts. Sleeves, if used, will be 
made of a corrosion resistant material. 

R. C. P. Flared End 

7. Headwall dimensions and quantities shown are based on S.D. Standard 
Plate No. 450. 10. For RCP Flared Ends with differing dimensions, adjust 
headwall as required and submit revised details to the Office of Bridge 
Design, thru proper channels, for approval. Payment will be for plans 
quantities unless changes are ordered by the Engineer. 

8. All costs for furnishing and installing the galvanized Tie Bolts will be 
incidental to the other contract items. 

EST/MA TED QUANTITIES 
(For One Inlet or One Outlet Headwall) 

ITEM UNIT QUANTITY 

Class M6 Concrete Cu. Yd. 5.2 
Reinforcing Steel LB. 789 

r/J Structure Excavation, Miscellaneous Cu. Yd. 3.9 

r/J Quantity based on neat line excavation to the dimensions of the headwall below the 
bottom of the pipe. Payment will be for plans quantity regardless of actual volume 
excavated. 

HEADWALL & CUTOFF WALL DETAILS 

FOR 

3 - 84" REINFORCED CONCRETE PIPE 
OVER TRIBUTARY TO EMANUEL CREEK 5° RHF SKEW 
STA. 10+00.00 SEC. 30/31-T96N-R60W 
STR. NO. 05-097-050 BRO-B 8005(16) 
PCN 08MH HL-93 

BON HOMME COUNTY 

S. D. DEPT. OF TRANSPORTATION 

July 2024 0 OF 0 
DESIGNED BY CK. DES. BY DRAFTED BY 

JVZ DJH JVZ 
-----t-----=s=R=1o=G=E=E~N=G=1N~E=E=R~· 

FOR BIDDING PURPOSES ONLY



TOLERANCES IN DIMENSIONS 

Diameter: ±1.5% for 24" Dia. or less and ±I% or 3/s" whichever is more for 27" Dia. or greater. 

Diameters at j oints:± 3/i6 " for 30" Dia. or less and t 1/ 4" for 36" or greater. 
Length of joint (jl: ± 1/ 4", 

Wal I thickness (Tl: not less than design T by more than 5% or 3/i6 ", whichever is greater. 
Lay ing length: shall not underrun by more than ½", 
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~I .. ' Lay ing Length ..1 
LONGITUDINAL SECTION END VIEW 

GENERAL NOTES: 

Construction of R. C. P. shall conform to the requirements of 
Sect ion 990 of the Specifications. 

Not more than 2 four-foot sections shall be permitted near the ends 
of any culvert. Four-foot I engths shall be used only to secure 
the required length of culvert. 

Diam. 
Appro x 

T J DI D2 D3 D4 
(in.) Wt. / Ft Cin.l Cin.l Cin.l Cin.l Cin.l Cin.l Clb,l 

12 92 2 1% 131/4 135/s I 31/s 141/4 

15 127 21/4 2 I 61/2 161/s 171/4 17% 
18 168 2½ 21/4 195/s 20 203/s 20% 
21 214 2% 2½ 221/s 231/4 23% 241/s 
24 265 3 2% 26 263/s 27 273/s 
27 322 31/4 3 291/4 29% 301/4 305/s 
30 384 3½ 31/4 323/s 32% 33½ 331/s 
36 524 4 3}'4 38% 391/4 40 40½ 
42 685 4½ 4 451/s 45% 46½ 47 
48 867 5 4½ 51 1/z 52 53 531/z 
54 1070 5½ 4½ 571/s 583/s 593/s 591/s 
60 1296 6 5 641/4 64% 66 66½ 
66 1542 6½ 5½ 705/s 711/s 72½ 73 
72 1810 7 6 77 77½ 79 79½ 
78 2098 7½ 6½ 833/s 831/s 855/s 861/s 
84 2410 8 7 89% 901/4 921/s 92% 
90 2740 8½ 7 95% 961/4 981/s 98% 
96 2950 9 7 I 021/s 102% 104½ 105 
102 3075 9½ 7½ 109 109½ Ill½ 112 
108 3870 10 7½ 115½ 116 118 118½ 

June 26, 2015 

s PLATE NUAIBER 
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Optional Design 

TOP VIEW 

Tongue (Inlet) or 
Groove (Outlet) 

LONGITUDINAL SECTION 

Appro x. 
Dia. Wt. of 
(in.) Section 

Clbs.l 
12 530 
15 740 
18 990 
21 1280 
24 1520 
27 1930 
30 2190 
36 4100 
42 5380 
48 6550 
54 8240 
60 8730 
66 I 0710 
72 12520 
78 14770 
84 18160 
90 20900 

Published Date: 2025 

Approx. 
Slape 

(X to Yl 

2.4: I 
2.4: I 
2.3: I 
2.4: I 
2.5: I 
2.5: I 
2.5: I 
2.5: I 
2.5: I 
2.5: I 
2: I 
1.9: I 
1.7: I 
1.8: I 
1.8: I 
1.6: I 
1.5: I 
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Typical lnslope 
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See Standard Plate 450.18 
CTIE BOLTS FOR R.C.P. AND R.C.P. ARCHl 

SLOPE DETAIL 

GENERAL NOTES: 

Lengths of concrete pipe shown on plan 
sheets are between flared ends only. 

Construction of R.C.P. Flared End shal I conform 
to the requirements of Section 990 of the 
Specifications. 

T A B C D 
Cin.l Cin.l (in.) (in.) Cin.l 

2 4 24 481/s 721/s 
21/4 6 27 46 73 
2½ 9 27 46 73 
2% 9 36 37½ 73½ 
3 W2 431/2 30 73½ 

31/4 I 01/2 49½ 24 73½ 
31/2 12 54 19% 73% 
4 15 63 34% 97% 

41/2 21 63 35 98 
5 24 72 26 98 

5½ 27 65 331/4 981/4 

6 35 60 39 99 
6½ 30 72 27 99 
7 36 78 21 99 

7½ 36 90 21 111 
8 36 90½ 21 Ill½ 

B½ 41 87½ 24 Ill½ 

R.C.P.FlARED ENDS 

END VIEW 

E G R 
Cin.l Cin.l Cin.l 

24 2 ½ 
30 21/4 ½ 
36 2½ ½ 
42 23/4 ½ 
48 3 ½ 
54 31/4 ½ 
60 3½ ½ 
72 4 ½ 
78 411z ½ 
84 5 1/2 
90 5½ ½ 
96 5 ½ 
102 5½ ½ 
108 6 ½ 
114 6½ ½ 
120 6½ ½ 
132 61/z 6 
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Woll "t" 
(in.l 

Rod Dia. 
(in.l 

¾ 
¾ 

Pipe SI eeve or 
Welded Eye 

Pipe Dia. 
(in.l 

~ 48 
> 48 

llllt 

(in,> 

4 
6 

9" I .. 

Pipe Sleeve Dia. 
(nominoll 

¾ 

i 
Hole 

m:l 

I 16" 
I 

I 

Bolt Dia. 
(in.l 

¾ 

9" I 

Outside Edge 
of Joint 

i 
Hqle 

16" I 

I 
I 

ASTM A3O7 Bolt 
with Heavy Hex 
Nut and 2 Washers 

Bolts may be 
reversed 

GENERAL NOTES: 

Tie bolts shall conform to ASTM Fl554 
Grode 36 or ASTM A36. Nuts shall be 
heavy hex conforming to ASTM A563. 
Washers shall conform to ASTM F436. 

Pipe Sleeve shall conform to ASTM A5O0 
or A53, Grode B. 

Galvanize odjustible eye bolt tie 
assembly in accordance with ASTM Al 53. 

ASTM Fl554 Grode 36 or 
ASTM A36 Tie Bolt 
with 2 Heavy Hex 
Nuts and 2 Washers 

GENERAL NOTES: 

Angles shol I conform to ASTM A36. 

Bolts shol I conform to AS TM A3O7. 
Nuts shall be heavy hex conforming 
to ASTM A563. Washers shall 
conform to ASTM F436. 

Galvanize angles, bolts, nuts, and 
washers in accordance with ASTM 
Al 53. 

ANGLE AND SOLT TIE 

END VIEW 
"CIRCULAR" 

Published Date: 2025 
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"ARCH" 
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GENERAL NOTES1 

In lieu of the tie bolts detailed above other 
types of tie bolt connections may be installed 
as approved by the Office of Bridge Design. 

All pipe sections of R.C.P. and R.C.P. Arch shall 
be tied with tie bolts except for pipe located 
between drop inlets, manholes, and junction boxes. 
All pipe sections of pipes that only enter or 
exit drop inlets, manhole, and junction boxes 
shall be tied with tie bolts. 

There will be no separate measurement or 
payment for the tie bolts. The cost for 
furnishing and installing the tie bolts shall 
be incidental to the contract unit price per 
foot for the corresponding bid item for R.C.P. 
or R.C.P. Arch, 

TIE BOLTS FOR R.C.P. AND R.C.P. ARCH 

February 28, 2013 
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24" (Max.) 

Spacing: I 
,,. 1r------=::o= 

I 

Q) 
N 

i:i5 
Q) 
C. 
c:: 

1 "xl¾5" 
Slotted 
Hole 

D 

--------------, 
- ' 
~ :: --------------

" " 
3" Galvanized Pipe: Flatten 
end, then bend outside 4" to 
match end section sides. 

Safety Bars (Typ.) * 
L DETAIL OF SAFETY BARS 

* Number of bars required will vary depending 
on the length of the end section. 

ELEVATION VIEW 

¾6" (Min.) Diameter 
Galvanized Steel Rod or No. 4 
Galvanized Reinforcing Bar 

SECTION A-A 

Pipe 

½" Diameter 
Hex. Head 
Bolts (Typ.) 

SECTION B-B 

ISOMETRIC VIEW 

Reinforced Edge Full 
Length of End Section 

(See Section A-A) 

Optional Toe Plate Extension 
(Same Gage as End Section) 

4
1
;-f~~~~~.::;~~~~j_r:::+----Holes Spaced at 12" (Max.) 

A w A 

Overall Width 

FRONT VIEW 

½"x6" Culvert 

j_ 

A w A 

Overall Width 

FRONT VIEW 
½" Threaded rod 
with flanged nuts. 
Form over top of bolt with ...,.......>r'\r---'1r--~ 

end section. Side lugs 
to be bolted to end section. 

Side Lug 

TYPE #2 CONNECTOR DETAIL 
(For 30" and Larger) 

(For 21"x15" and Larger) 

flanged nut Galvanized 
strap 

TYPE #1 CONNECTOR DETAIL 
(For 15" Through 24") 

August 31, 2022 
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C.M.P. SAFETY ENOS 
PLATE NUAIBER 

450.38 

Published Date: 2025 Sheet I of 2 

GENERAL NOTES: 

ARCH C.M.P. SAFETY ENDS 

STATE 
OF 

S.D. 

Equiv. (Inches) (Min.) Thick. Dimensions (Inches) L Dimensions 
Dia. Overall Length 

(Inch) Span Rise Inch Gage A H w Width Slope (Inch) 
18 21 15 .064 16 8 6 27 43 6:1 30 
21 24 18 .064 16 8 6 30 46 6:1 48 
24 28 20 .064 16 8 6 34 50 6:1 60 
30 35 24 .079 14 12 9 41 65 6:1 84 
36 42 29 .109 12 12 9 48 72 6:1 114 
42 49 33 .109 12 16 12 55 87 6:1 138 
48 57 38 .109 12 16 12 63 95 6:1 168 
54 64 43 .109 12 16 12 70 102 6:1 198 
60 71 47 .109 12 16 12 77 109 6:1 222 
72 83 57 .109 12 16 12 89 121 6:1 282 

CIRCULAR C.M.P. SAFETY ENDS 
Pipe (Min.) Thick. Dimensions (Inches) L Dimensions 
Dia. 

Inch Gage A H w Overall 
Slope 

Length 
(Inch) Width (Inch) 

15 .064 16 8 6 21 37 6:1 30 
18 .064 16 8 6 24 40 6:1 48 
21 .064 16 8 6 27 43 6:1 66 
24 .064 16 8 6 30 46 6:1 84 
30 .109 12 12 9 36 60 6:1 120 
36 .109 12 12 9 42 66 6:1 156 
42 .109 12 16 12 48 80 6:1 192 
48 .109 12 16 12 54 86 6:1 228 
54 .109 12 16 12 60 92 6:1 264 
60 .109 12 16 12 66 98 6:1 300 

Safety bars will be provided when specified in the plans. 

PROJECT 

BR0-8 8005(16) 

Safety ends will be fabricated from galvanized steel conforming to the requirements of the Specifications. 

Safety bars will be fabricated from steel schedule 40 pipe in conformance with ASTM A53, grade B or 
HSS 3.5x.216 in conformance with ASTM A500, grade B. 

Slotted holes for safety bar attachment will be provided for all end sections. 

Attachment to circular pipes 15" through 24" diameter will be made with Type #1 straps. All other sizes will 
be attached with Type #2 rods and lugs. 

When stated in the plans, optional toe plate extension will be punched and bolted to end section apron lip 
with ¾" diameter galvanized bolts. Steel for toe plate extension will be same gauge as end section. 
Dimensions will be overall width less 6" by 8" high. 

Installation will be performed in accordance with the Specifications. 

Cost of all work and materials required for fabrication and installation of safety ends will be incidental to the 
bid items for the various sizes of safety ends. 

August 31, 2022 
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6' to 12' 

RURAL DISTRICT 

• C 
r-- ·-6 

- C -:-, 
Lt:) -- • C 
~ r-- --
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URBAN DISTRICT 

* If 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. 
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Walkway 

6' to 12' 

RURAL DISTRICT WITH 
SUPPLEMENTAL PLATE 

6' 
(Min.) 

RURAL DISTRICT 
3 DAY MAXIMUM 

Sign will 
be level. 

(Not applicable to regulatory signs) 

CRASHWORTHY SIGN SUPPORTS 
(Typical Construction Signing) 

January 22, 2021 
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Examples of 
60" Chord Line 
Clearance Checks 
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PLAN VIEW 
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/ 

✓--/~ 120" Diameter 
,.,., - (Perimeter of stub height 

clearance checks) 

(Examples of stub height clearance checks) 

Top of Anchor Post or Slip Base 

Chord Line_/ 

ELEVATION VIEW 

GENERAL NOTES: 

The top of anchor posts and slip bases WILL 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 will 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. 
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BREAKAWAY SUPPORT STUB CLEARANCE 
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MANUAL LOW FLOW SILT FENCE INSTALLATION 

~ 

~~ 
CD EXCAVATE TRENCH @ DRIVE STEEL T FENCE POSTS @ ATTACH 26" WOVEN WIRE 

FENCE TO POSTS 

Fabric for silt 
fence will be 
36" (Min.) 
width . 

<( 

Fabric that overlaps 
the top of fence will 
be placed between 
the posts and the 
woven wire fence. 

See Detail B _) 

2" (Min.) 
Fabric 
Overlap 

@ATTACH SILT FENCE FABRIC 

Silt Fence Fabric 
8" staples will be placed 
at each post to secure 

Attach the silt fence fabric with plastic ties, 
wire ties, or hog rings at 12" (Max.) 
horizontal spacing on the top and bottom 
wires of the woven wire fence and with 
plastic or wire ties at 12" (Max.) vertical 
spacing on the posts. 

Wheel Compact Soil 

-­
........ .......-......-........ :-...... ,;:"" , .... 

.... ~, ---
~ - -~-

® BACKFILL TRENCH AND 
WHEEL COMPACT SOIL 

the silt fence fabric to Steel T Fence Post 
the bottom of the trench. 

~ 
~~ =1~ 

SECTION A-A 
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26" Woven Wire Fence 
The elevation at these locations will be, at 
a minimum, higher than the top of the silt 
fence fabric at its lowest elevation. 

February 14, 2020 

LOW FLOW SILT FENCE 
AND SILT TRAP 
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MACHINE SLICED LOW FLOW SILT FENCE INSTALLATION 
Roll of Silt Fence Fabric 

Operation 

~ 
..c 

C 15_ 
- Q) 
'00 ,g .g 
C/) -g 

LI.. 

Silt fence fabric will be overlapped a minimum 
of 2" at top of woven wire fence. 

Silt Fence Fabric 
26" Woven Wire Fence Bend 
at base as necessary to provide 
for a minimum of 2" of silt fence 
fabric ovedap. 11>!~ 

flQv,_ '- 5 \Silt Trap 

I-E 6' (Min.) I 4•+ I :,.. iiillE :,.. 

I- <n 
0 

Q) Cl.. 

N 2 ~ 
C/) C 

LC) if 

Silt Fence Fabric 

Attach the silt fence fabric with plastic ties, wire 
ties, or hog rings at 12" (Max.) horizontal spacing 
on the top and bottom wires of the woven wire 
fence and with plastic or wire ties at 12" (Max.) 
vertical spacing on the posts. 

5' Steel T 
Fence Posts 

~L 
The silt fence length and width may be adjusted due to 
a larger pipe, multiple pipe, or other circumstances 
during construction as determined by the Engineer. 

GENERAL NOTES: 

A silt trap will be provided when specified by a plan note. All costs for constructing the silt trap will be incidental 
to the contract unit price per cubic yard for "Silt Trap". 

If a trench can not be dug or the silt fence fabric can not be sliced in due to the type of earthen material 
(such as rock), then a row of 30 to 40 pound sandbags butted end to end will be provided on top of the extra 
length of silt fence fabric to prevent underflow. February 14, 2020 
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ELEVATION VIEW 
(Cut or Fill Slope Installation) 

Excavated Material 
from Trench 

Point A 

ISOMETRIC VIEW 
(Ditch Installation) 

DITCH INSTALLATION 

Grade 
Spacing 

(Ft.) 

2% 150 
3% 100 
4% 75 
5% 50 
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CUT OR FILL SLOPE 
INSTALLATION 

Slope Spacing 
(Ft.) 

1 :1 10 
2:1 20 
3:1 30 
4:1 40 

6" 

6"7 r 
-=---i r, 

Ends of Erosion----...J.JL­
Control Wattles 

Wood Stake 

DETAIL C 
(See General Notes) 

PLAN VIEW 
(Ditch Installation) 

SECTION A-A 

EROSION CONTROL WATTLE 

February 14, 2020 

PLATE NUAIBER 

734.06 
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At cut or fill slope installations, wattles will be installed along the contour and perpendicular to the water flow. 

At ditch installations, point A must be higher than point B to ensure that water flows over the wattle and not 
around the ends. 

The Contractor will dig a 3" to 5" trench, install the wattle tightly in the trench so that daylight can not be seen 
under the wattle, and then compact the soil excavated from the trench against the wattle on the uphill side. 
See Detail B. 

The stakes will be 1 "x2" or 2"x2" wood stakes, however, other types of stakes such as rebar may be used 
only if approved by the Engineer. The stakes will be placed 6" from the ends of the wattles and the spacing 
of the stakes along the wattles will be 3' to 4'. 

Where installing running lengths of wattles, the Contractor will butt the second wattle tightly against the first 
and will not overlap the ends. See Detail C. 

The Contractor and Engineer will inspect the erosion control wattles in accordance with the storm water 
permit. The Contractor will remove, dispose, or reshape the accumulated sediment when necessary as 
determined by the Engineer. 

Sediment removal, disposal, or necessary shaping will be as directed by the Engineer. All costs for 
removing accumulated sediment, disposal of sediment, and necessary shaping will be incidental to the 
contract unit price per cubic yard for "Remove Sediment". 

All costs for furnishing and installing the erosion control wattles including labor, equipment, and materials will 
be incidental to the contract unit price per foot for the corresponding erosion control wattle contract item. 

All costs for removing the erosion control wattle from the project including labor, equipment, and materials will 
be incidental to the contract unit price per foot for "Remove Erosion Control Wattle". 
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•B-32 X %" ---...._ 
Slotted RD, HD. Bolt 
(Stove Bolt) 
2 Washers, I Wosher 
I Nut 

•B-32 X 3/4" 
Slotted RD, HD. Bolt 
(Stove Bolt) 
2 Washers, I Wosher 
I Nut 

¾"- 16 x 5"Hex Bolt 
2 Washers, I Lockwosher 
I Nut 

Platform 

Shelf 

¾" - 16 x 5" Hex Bolt 
2 Washers, I Lockwosher 
I Nut 

¾" - 16 x %" Hex 
Bolt 2 Washers, 
I Lockwosher 
I Nut 

H • 39" to 48" n n 
(As established b~Stop Surface 
U.S. Postal Service) 

---:. "8 

@ ill 
Ground line 

.S o:;::: 
:::i; s: <J) 

:::-- L 0 3,5' 3,5' 
<D 00... (Min.> (Min.) 
I"'") LL B 

GENERAL NOTES: SPACING FOR MULTIPLE POST INSTALLATION 

Brocket 

4' x 4" Square 
or 4" Round 
Wood Post 

Brocket 

4' x 4" Squar e 
or 4" Round 
Wood Post 

The post support assemblies provided should be consistont throughout the pro ject. 
Single and double mailboxes may be in any sequence. 

Post support assemblies shall be one from the approved products list, a 4"x4" or 4" round 
wood post, or on alternate post support assembly that meets the test level 3 crash testing 
requirements of NCHRP 350 or MASH. 

Alternate mailbox support assemblies shall be approved by the Engineer prior t o installation. 
The Contractor shall provide the Engineer written certification that the mailbox support 
assembly hos met the crash testing requirements and will be installed in accordance with 
the manufacturer's installation instructions. 
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