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L----------L PIPEWORK 

PCN 09VD 
END US HWY 212 
MRM 59.0 + 0.080 

DESIGN DESIGNATION (SD79l 

ADT(2023l 2100 
ADT 2043 3249 
DHV 518 
D 50% 
TDHV 5.2% 
TADT 11.4% 
V 65 MPH 

DESIGN DESIGNATION (US212) 

ADT(2023l 494 
ADT 2043 709 
DHV 113 
D 50% 
TDHV 11.4 % 
TADT 25.1 % 
V 65 MPH 

STORM WATER PERMIT 

No Permit Required 

BEGIN SD HWY 79 
MRM 122.0 + 0.434 

Plotted From - TRBE1 NT09 File - ... \BF Area\09VD - 2025\Title2.dgn 
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Non-Section Method 

BID ITEM 
ITEM QUANTITY UNIT NUMBER 

009E0010 Mobilization Lump Sum LS 

110E0500 Remove Pipe Culvert 45 Ft 

110E0510 Remove Pipe End Section 33 Each 

230E0020 Contractor Furnished Topsoil 50 CuYd 

450E2008 18" RCP Flared End , Furnish 2 Each 

450E2009 18" RCP Flared End , Install 2 Each 

450E2200 24" RCP Sloped End, Furnish 1 Each 

450E2201 24" RCP Sloped End, Install 1 Each 

450E2204 30" RCP Sloped End, Furnish 1 Each 

450E2205 30" RCP Sloped End, Install 1 Each 

450E5030 42" CMP Elbow, Furnish 1 Each 

450E5031 42" CMP Elbow, Install 1 Each 

450E5223 36" CMP Flared End, Furnish 4 Each 

450E5224 36" CMP Flared End, Install 4 Each 

450E5227 42" CMP Flared End, Furnish 4 Each 

450E5228 42" CMP Flared End, Install 4 Each 

450E5306 18" CMP Sloped End, Furnish 2 Each 

450E5307 18" CMP Sloped End, Install 2 Each 

450E5310 24" CMP Sloped End, Furnish 13 Each 

450E5311 24" CMP Sloped End, Install 13 Each 

450E5314 30" CMP Sloped End, Furnish 5 Each 

450E5315 30" CMP Sloped End, Install 5 Each 

450E8910 Cleanout for Culvert Treatment 23 Each 

450E9518 18" Cured in Place Pipe 564 Ft 

450E9524 24" Cured in Place Pipe 1,272 Ft 

450E9526 30" Cured in Place Pipe 430 Ft 

450E9528 36" Cured in Place Pipe 176 Ft 

450E9530 42" Cured in Place Pipe 366 Ft 

450E9532 48" Cured in Place Pipe 98 Ft 

634E0010 Flagging 350.0 Hour 

634E0020 Pilot Car 150.0 Hour 

634E01 10 Traffic Control Signs 755.0 SqFt 

634E0120 Traffic Control, Miscellaneous Lump Sum LS 

720E1015 Bank and Channel Protection Gabion 6.0 CuYd 

734E0010 Erosion Control Lump Sum LS 

831E01 10 Type B Drainage Fabric 19 SqYd 
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ITEMIZED LIST FOR TRAFFIC CONTROL SIGNS 
CONVENTIONAL ROAD 

SIGN SQFT 
CODE 

SIGN DESCRIPTION NUMBER SIGN SIZE 
PER SIGN 

SQFT 

W3-4 BE PREPARED TO STOP 2 48" X 48" 16.0 32.0 
W20-1 ROAD WORK AHEAD 2 48" X 48" 16.0 32.0 
W20-4 ONE LANE ROAD AHEAD 2 48" X 48" 160 320 

W20-7 FLAGGER (symbol) 2 48" X 48" 16.0 32.0 
W21 -5 SHOULDER WORK 2 48" X 48" 16.0 32.0 

SPECIAL WAJT FOLLOW PILOT CAR 2 30" X 18" 38 76 
G20-2 END ROAD WORK 2 36" X 18" 4.5 9.0 

CONVENTIONAL ROAD 
176 .6 TRAFFIC CONTROL SIGNS SQFT 

ITEMIZED LIST FOR TRAFFIC CONTROL SIGNS 
CONVENTIONAL ROAD 

SIGN 
SIGN DE SCRIPTION NUMBER SIGN SIZE 

SQFT 
SQFT 

CODE PER SIGN 

W3-4 BE PREPARED TO STOP 2 48" X 48" 16.0 32.0 
W20-1 ROAD WORK AHEAD 6 48" X 48" 16.0 96.0 

W20-4 ONE LANE ROAD AHEAD 2 48" X 48" 16.0 32.0 
W20-7 FLAGGER (symbol) 2 48" X 48" 16.0 32.0 
W2 1-5 SHOULDER WORK 6 48" X 48" 16.0 96.0 

SPECIAL WAJT FOLLOW PILOT CAR 4 30" X 18" 3.8 15.2 
G20-2 END ROAD WORK 6 36" X 18" 4.5 27.0 

CONVENTIONAL ROAD 
330 .2 TRAFFIC CONTROL SIGN S SQFT 

ITEMIZED LIST FOR TRAFFIC CONTROL SIGNS 
CONVEN TIONAL ROAD 

SIGN SQFT 
CODE 

SIGN DESCRIPTION NUMBER SIGN SIZE 
PER SIGN 

SQFT 

I 2'-6" I W3-4 BE PREPARED TO STOP 2 48" X 48" 16.0 32.0 

II 

I 
-2.5" 

W20-1 ROAD WORK AHEAD 4 48" X 48" 16.0 64.0 
W20-4 ONE LANE ROAD AHEAD 2 48" X 48" 16.0 32.0 

WAIT 4"0 W20-7 FLAGGER (sym bol) 2 48" X 48" 16.0 32.0 
W21 -5 SHOULDER WORK 4 48" X 48" 16.0 64.0 

BORDER (D 2" SPECIAL WAIT FOLLOW PILOT CAR 4 30" X 18" 3.8 15.2 
R=1.5" I FOLLOW 3"0 G20-2 END ROAD WORK 2 36" X 18" 4.5 9.0 
TH=0.5" 

. 
~ 1.5" 

IN=0.3751 ~ILOT CA1, 3"0 CONVENTIONAL ROAD 
248.2 

2" TRAFFIC CONTROL SIGN S SQFT 
-~ 

14- 5' 4.5"1 



        NH 0042(100) Non      6/18

,. " 
,t-----"i ,, ,, 
I I 

r/~ ', ~ ', - - - ', 
(j __ : ___ ~~ 

' 



PROJECTSTATE OF
SOUTH

DAKOTA

SECTION SHEET

* The 42" CMP 45° Elbow will be installed on the right as directed by the Engineer.

Location Size

Remove
Pipe End
Section

18" CMP
Sloped
End,

Furnish

18" CMP
Sloped
End,

Install

24" CMP
Sloped
End,

Furnish

24" CMP
Sloped
End,

Install

30" CMP
Sloped
End,

Furnish

30" CMP
Sloped
End,

Install

36" CMP 
Flared 
End, 

Furnish

36" CMP 
Flared 
End, 

Install

42" CMP
Flared
End,

Furnish

42" CMP
Flared
End,

Install

42" CMP 
45° 

Elbow, 
Furnish

42" CMP 
45° 

Elbow, 
Install

Contractor 
Furnished 
Top Soil

Cleanout
for Culvert
Treatment 18" CIPP 24" CIPP 30" CIPP 36" CIPP 42" CIPP

MRM Disp. Lt/Rt In Each Each Each Each Each Each Each Each Each Each Each Each Each CuYd Each Ft Ft Ft Ft Ft
US HWY 85

58 0.347 Lt 24 1 1 1 2 1 122
62 0.034 36 2 2 2 1 176
63 0.538 24 2 2 2 4 1 80
64 0.870 Lt 24 1 1 1 2 1 98
66 0.584 Lt 24 1 1 1 2 1 124
69 0.824 Rt 24 1 1 1 2 1 120
79 0.557 42 2 2 2 1 190
79 0.957 Rt 42 2 2 2 1 1 4 1 176
81 0.382 24 2 2 2 2 1 142
82 0.922 24 2 2 2 4 1 106
83 0.844 Lt 24 1 1 1 4 1 108
94 0.308 30 2 2 2 4 1 84
95 0.442 36 2 2 2
96 0.355 24 2 2 2 4 1 100
97 0.272 18 2 2 2 4 1 82
106 0.820 30 2 2 2 4 1 200

Total 27 2 2 13 13 4 4 4 4 4 4 1 1 42 15 82 1000 284 176 366

Table of Pipe Quantities

Location Size

Remove
Pipe End
Section

18" RCP
Flared
End,

Furnish

18" RCP
Flared
End,

Install

24" RCP
Sloped
End,

Furnish

24" RCP
Sloped
End,

Install

30" RCP
Sloped
End,

Furnish

30" RCP
Sloped
End,

Install

Contractor 
Furnished 
Top Soil

Cleanout
for Culvert
Treatment 18" CIPP 24" CIPP 30" CIPP 48" CIPP

MRM Disp. Lt/Rt In Each Each Each Each Each Each Each CuYd Each Ft Ft Ft Ft
US HWY 212

45 0.435 Rt 24 1 1 1 2 1 112
46 0.031 Lt 18 1 1 1 1 124
48 0.283 Lt 18 1 1 1 1 198
52 0.865 Lt 30 1 1 1 2 1 82
59 0.080 48 1 98

Total 4 2 2 1 1 1 1 4 5 322 112 82 98

Table of Pipe Quantities

Location Size

Remove
Pipe End
Section

Remove 
Pipe 

Culvert

30" CMP
Sloped
End,

Furnish

30" CMP
Sloped
End,

Install

Contractor 
Furnished 
Top Soil

Cleanout
for Culvert
Treatment 18" CIPP 24" CIPP 30" CIPP

MRM Disp. Lt/Rt In Each Ft Each Each CuYd Each Ft Ft Ft
US HWY 79

122 0.434 Lt 30 2 1 1 4 1 64
127 0.801 Lt 24 15 1 160
128 0.023 18 30 1 160

Total 2 45 1 1 4 3 160 160 64

Table of Pipe Quantities
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SDr.1iil PROJECT SECTION SHEET 

LEGEND DOT 
Plotting Date: 01/13/2025 

Anchor f----- Mailbox 0 Subsurface Utility Exploration Test Hole ~ State and National Line ----
Antenna -ts. Manhole Electric @ Telephone Fiber Optics -T/F- County Line -_) 

Approach Manhole Gas @ Telephone Junction Box (D Section Line ----------------., 
Assumed Corner (l) Manhole Miscellaneous @ Telephone Pole 0 Quarter Line --
Azimuth Marker &. Manhole Sanitary Sewer @ Television Cable Jct Box @ Sixteenth Line ---
BBQ Grill/ Fireplace "' Manhole Storm Sewer @ Television Tower * Property Line -----------
Bearing Tree @ Manhole Telephone @ Test Wells/Bore Holes @ Construction Line 
Bench Mark & Manhole Water @ Traffic Sign Double Face ~ ROW Line 
Box Culvert c::::::::J Merry-Go-Round * Traffic Sign One Post I> New ROW Line 
Bridge -- Microwave Radio Tower * Traffic Sign Two Post ~ Cut and Fill Limits ----- -- ---
Brush/Hedge fi:E:i:] Miscellaneous Line Traffic Signal ~ Control of Access • • • • • • • 
Buildings -- Miscellaneous Property Corner L Trash Barrel (!) New Control of Access 0--------0-----

Bulk Tank (0) Miscellaneous Post 0 Tree Belt ,.......,..,... Proposed ROW -----
Cattle Guard = Overhang Or Encroachment - - - - Tree Coniferous * (After Property Disposal) 

Cemetery t Overhead Utility Line -OH- Tree Deciduous @ 

Centerline -- Parking Meter y Tree Stumps .a 
Cistern © Pedestrian Push Button Pole 0 Triangulation Station A Drainage Arrow -
Clothes Line - Pipe With End Section >--< Underground Electric Line - P-
Concrete Symbol Jf5~~ Pipe With Headwall 1----1 Underground Gas Line G 

Control Point IA Pipe Without End Section -- Underground High Pressure Gas Line IG 

WA Creek Edge - - - - Playground Slide rr--. Underground Sanitary Sewer - s- Remove Concrete Pavement 
Curb/Gutter ======== Playground Swing r+--J: Underground Storm Sewer - S= --------

Curb ======== Power And Light Pole ♦ Underground Tank Remove Concrete Driveway Pavement ~ Dam Grade/Dike/Levee Power And Telephone Pole - Underground Telephone Line - T-

Deck Edge Power Meter ® Underground Television Cable -TV- t, > .., .., 

Remove Asphalt Concrete Pavement 
',,' ,,, ,,, ,, 

Ditch Block - Power Pole JZf Underground Water Line -w- ,,>, ,<,,,<,,<, 

' " " " 
Doorway Threshold Power Pole And Transformer -¢- Water Fountain f 
Drainage Profile ---- Power Tower Structure ts. Water Hydrant 0, Remove Concrete Sidewalk -Drop Inlet El Propane Tank <r::::::::::ll Water Meter ® 

Edge Of Asphalt Property Pipe 0 Water Tower A Remove Concrete Median Pavement -Edge Of Concrete Property Pipe With Cap ® Water Valve 0 

Edge Of Gravel --- Property Stone ~ Water Well 0 Remove Concrete Curb and/or Gutter ---Edge Of Other --- Public Telephone Iii] Weir Rock --

Edge Of Shoulder -- Railroad Crossing Signal -¢4 Windmill 0 
Electric Transformer/Power Junction Box ® Railroad Milepost Marker liiJ Wingwall --
Fence Barbwire -- Railroad Profile Witness Corner @ 

Fence Chainlink I L Railroad ROW Marker □ Detectable Warning c::::J 
Fence Electric /7 '7- Railroad Signs I> Pedestrian Push Button Pole 

□ Fence Miscellaneous I I ~ Railroad Switch IT 
and 30" x 48" Clear Space 

I I with 1.5% slope cEJ Fence Rock ~ Railroad Track -Fence Snow L_ I L Railroad Trestle --
Fence Wood ---------- Rebar ,ft.. 

Fence Woven Rebar With Cap &. 
Fire Hydrant 5, Reference Mark & 

Flag Pole r Retaining Wall ---
Flower Bed iiii Riprap ann::a 
Gas Valve Or Meter ~ River Edge ---

Gas Pump Island = Rock And Wire Baskets c...-_7 

Grain Bin ® Rockpiles ~ 

Guardrail o-<>- Satellite Dish ~ 

Gutter - - - -- Septic Tank 'P .. - - - -
Guy Pole ~ Shrub Tree 0 

Haystack ® Sidewalk ------
Highway ROW Marker □ Sign Face -
Interstate Close Gate ·"j Sign Post 0 

Iron Pin 0 Slough Or Marsh Jlllllr.-=• ----•=---
Irrigation Ditch ----- Spring .QJ 
Lake Edge -- Stream Gauge t Lawn Sprinkler • Street Marker 

Plotted From- TRBE1NT09 File- ... \0QVD-2025\Updated Legend.dgn 
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Sec 19 - TBN - R6E 

=s 

en 

SD HWY79 
MRM 127.15 + 0.651 

Install 24" - 160' GIPP 
Irrigation Vault Inlet to 
Outlet 

SDr.1iil PROJECT SECTION SHEET 

DOT 
Plotting Date: 1/10/2025 

[J 

s ~ L~ --;s~-::;::::;:;:::;::;;;;;;~-g---=====---s----====----::;--=,,,,,,.==----s------,,,= =====--s-------==========7;c=============-1s:;:::::::::::::::::::::::::::::::::~- ss~::::::::::::::::::::::~ss------:::::::::::::::::::::::::::::::::::~ ~s~ = 
~ .. -- // 

< Ii / , 78' L ; 
, (/) Remove 15' - 18" PVC 1 
' from 24" CMP & Irrigation 
\ Vault Inlet 

/ 
A 

/ 
/ 

v,ra'r/ai -
' ..., 

I 
I 

-- T/F ---- T/F ---- T/F ---- T/F ---- T/F ---- T/F ---+--- rtf -- - ~ / F ---- T / F ---- T / F ---- TI F ---- TI F ----_ _I [_F_- 2~84~6~ft~ - I/£ - - - T/F ---- T/F ---- T/F -

Section Line 

Sec 20 - TBN - R6E 

Plotted From - trrc10001 File - ... \Reg09VD\dgn\09VD_PP.dgn 

(/) 

(' 

I 
) 

\ 

---

\ \ - - - - - - - 2846ft - - - - - - - - - - - - - - - - - - - - --;,Xr U9'\78Z - - - - - - - - - - - - - - - - - - - - - - - U9'\78Z 

'-' 2848ft __________ - - - - - - - - - - - - - 2848ft - - - - - - - f- - - - - - - - - - - - - - - - 2848ft - - - - - - - - - - - - -

- - - ~ - - _ _ _ 2850ft __ 0 ______ - - - - - - - - - - - - - - 2850ft - - - - - - - - - - - - - - - - - - - 2850ft - - -

--
SD Hwy 79 

---
- - - - - - - - - - - - - - - - - - - - 2852ft 

2850ft - - - - - -

--~---------- 2MBft i--~<• 
w --t--- w 

..- - - - 2850ft - - - - - - - - - - - - - - - - - - - - - - - 2850ft - - - - - - - - - - - - - - - - - - - - - - 2850ft - - - - - - - _____ _ 

/ v,ra'rJrai - - - - - - - - - - - - - - - - - - - - - - - 2848ft - - - - - - - - - - - - - - - - - - - - - - 2848ft - - - - - - - - - - - - - - - -

I 

I 
I 

I _____ - - - - - - - - - - - - - - - - - 2846ft - - - - - - - - - - - - - - - - - - - - - - 2846ft 
'"9•vcai - 2844ft 

TI F --t--- T / F -->----
w ---- w 

en.-, 
T!F--

T! 

/ 
/ 

w II W /~✓---
\ f / 
I _,, 

rr<--+--~/-r IF ----

I 
/ 

-----./ 

I 
I 

/ 

w 

T/F 

~ 
~V!j 

I 
/ 

/ 

w 
/ 

w w w w 
/ 

/ 

Tl / ---- T/F ---- T/F ---- T F ---- T/F ---- T/F ---- T/F ---- T/F 

I 
I 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
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Sec 19 - TBN - R6E 

SD HWY79 
MRM 128.0 + 0.023 

Install 18" - 160' CIPP 
Irrigation Vault Inlet to 
Irrigation Vault Outlet 

=======7 S3========--s------========---ss~ ~~~;---~s; ;;;;;;;;;;;-: ss-;::;:;::::::::;::::::::~ss-----;;;;;;;;;;;~ ss~ :============~ s:-:=±=;,; 4 i\ I s 

80, L I i 
I I Remove 15' - 15" PVC 

----- --- ---

---- T/F ----

from 18" CMP & Irrigation 
Vault Inlet 

- 2846ft 

SD Hwy 79 

I / 
I/ 

(1)2848ft 
/. 

I 
I 
I 
\ 
) 

I 

v99Z -

Q) 
C: 

:::i 
C: 
0 

u 
Q) 

en 

--- ---

--------..., 

T,F --

--- -----

I 
I 

--, \ 

I 

I 
I 

Section Line ~ - - - - - - - Jll'9"""9_Z---;=;=:::=:i ==e.=...===-:~~~=-===-=-=='"--=--"===-===-==-==~;-====-:~F=::::-
2852ft - - - - - - - - - - - - - - - - - - - - - - - 2852ft - - - - - - - - - - - - - - - - - - - - - - - 2852ft - - - - - -

- - - - - - - - - - - - - 2850ft - - - - - - - - - - - - - - - - - - - - - - - 2850ft - - - - - - - - - - - - - - - - - - - - - __ 
- - - - - - - - - - - - - - 2848ft - - - - - - - - - - - - - - - - - - - - - - - 2848ft - - - - - - - - - - - - - - __ 

/ 
I __, ,,,,,,.,,,,, 

2846ft \ ~ I 
'-- ·r I \ 
--, ~.~ --1----1---t--t-~ \ 

--- ---

' ---
\ --- V,~'rJ Ch \ \ 

W W W ---_-_- _ W- ----"---- W W 1 
w 

---
w w 

T/F 
\ .,,.,, \ /F - -+--J-- T/ 1 

T/F ---- T/F ---- TtF 1~1--- T/F ---- T/F _____..-,,~-- T/F T/F --~ - I 

\ 

', Sec 20 - TBN - R6E 
--- ' 

\ 
\ 

' ' 
\ 

' ' 
\ 

' 

Plotted From - trrc10001 File - ... \Reg09VD\dgn\09VD_PP.dgn 
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\ 

-~-- \ 

-------,------,~----------;;r--
L '!s_vsz ~_J&_ - - - @- - - - - - -/ 

I 
I 
I 
I 
I 
I 

' ' 

80'R 
Remove 15' - 15" PVC 
from 18" CMP & Irrigation 
Outlet 

@ I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

~ 
19 
Q) 

E 
Q) 

(_) 

C: 
0 
El 

~ 

SDr.1iil PROJECT SECTION SHEET 

DOT 
Plotting Date: 1/10/2025 

Sec 18 - TBN - R6E 

\ 

\ 
---- T/F ---- T/F ---- T/F ---- T/F -

Sec 17 -TBN - R6E 
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SDr.1iil PROJECT 

DOT 
Plotting Date: 1/10/2025 

, , , , , , , Retain:18" CMP , , , , , , 
2ass _______ ! _________________ l ________________ -~ ________________ j _________________ l ________________ -~ ________________ j __ Install_ 1 B"i x_ 160' _Cl PP _______________ j _________________ i ________________ -~- ________________ j ________________ -~ass 

2850 --------

I I I I s I I : ....... - - - - - - __ ~ __ - - - - - - .i I I s I 

I I O I I ..... - : I : - ...... ......_ I I O •~ 
~ I ~ c::: : : // : : : ---- : : c::: 
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Optional Design 

TOP VIEW 

Tongue (Inlet) or 
Groove (Outlet) 

C 

L.LJ 

LONGITUDINAL SECTION 

Approx. 
Dia. Wt.of 
(in.l Section 

Ubs.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 10710 
72 12520 
78 14770 
84 18160 
90 20900 

Published Date: 2025 
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Approx. 
Slope 

(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 
I. 7: I 
1.8: I 
1.8: I 
1.6: I 
1.5: I 

s 
D 
D 
0 
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Typical lnslope 

... .._ ... _ 

See Standard Plate 450.18 
(TIE BOLTS FOR R.C.P. AND R.C.P. ARCHl 

SLOPE DETAIL 

GENERAL NOTES1 

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

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

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

2 4 24 481/a 721/a 
21/4 6 27 46 73 
2½ 9 27 46 73 
2¾ 9 36 37½ 73½ 
3 9'/2 43½ 30 73112 

31/4 IO½ 49½ 24 73112 
3½ 12 54 19¾ 73¾ 
4 15 63 34¾ 97¾ 

4½ 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 

8½ 41 87½ 24 lll'/2 

R.C.P.FLARED ENDS 

END VIEW 

E G R 
(in.l (in.l (in.l 

24 2 1/2 
30 21/4 ½ 
36 2½ ½ 
42 2¾ ½ 
48 3 ½ 
54 31/4 ½ 
60 3½ ½ 
72 4 ½ 
78 4½ ½ 
84 5 ½ 
90 5½ ½ 
96 5 ½ 
102 5½ ½ 
108 6 ½ 
114 6½ ½ 
120 6½ ½ 
132 6½ 6 

June 26, 2015 

PLATE NUMBER 

450.10 

Sheet I of I 

so• 1 ____ PR_o_JE_cT ____ i...::s=EC~TIO~N:._~s~HE=ET:........i 

DOT 
Plotting Date: 12/16/2024 

120· 

Tie Bolt Hole 
Tongue (Inlet) 

or 
Groove (Outlet) 

Dia. T 
(in.l (in.l 

' j_ 
_i_ =: __ - - - - - -- - - - - - - - - - - - - - - - ----------- t 

~1 1. 1 • 0 • :I 
SIDE VIEW 

A B C D R 
(in.l (in.l (in.) (in.l (in.) 

FOR CIRCULAR PIPE 

24 3 6 72 12 84 3 

30 3½ 7½ 90 12 102 3½ 

FOR ARCH PIPE 

• 24 3 6 48 12 60 3 

• 30 3½ 7½ 60 12 72 3½ 

• 36 4½ 8% 66 30 96 0 

• 42 4½ 10 771/4 18¾ 96 0 

• Equivalent Diameter of Circular R.C.P. 

• • Acceptable Flat Bottom Alternate, 

Tie Bolt (Typ.l 
See Standard Plate 450.18 

Dia. T 

' ' ** __ _I 

END VIEW 
"CIRCULAR" 

120° 

ALTERNATE 
A B C D R 

(in,) (in.l (in.l (in.l (in,l (in,l (in.l 

FOR CIRCULAR PIPE 

24 3 9 72 I 2 84 0 

30 3½ 11 90 I 2 I 02 0 

FOR ARCH PIPE 

• 24 3 9 48 12 60 0 

* 30 3½ 11 60 12 72 0 

Intercept Point 

SECTION 
(Along Centerline of Pipe) 

GENERAL NOTE: 

The length of concrete pipe shown in the construction plans is between sloped ends. 

Published Date: 2025 
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R.C.P.SLOPED ENDS 

September 22. 2006 

PLATE NUMBER 

450.13 

Sheet I of I 
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Plotted From - TRBE 1 NT09 

A 
A A 

I I 

2 Piece 2 Piece 3 Piece 

A A 

f--J -l-
C B C 

f-JJ~l 
1. L • I I. L • I I. L • I 
5° to 45 ° Elbow 50° to 90° Elbow 90 ° Elbow 

Diameter A L Diameter A L Diameter A B C 

Inches Feet Feet Inches Feet Feet Inches Inches 

12 I 2 12 2 4 12 251/z 11 I 81/z 
15 I 2 15 2 4 15 261/z 12 18 
18 I 2 18 2 4 18 27 14 17 
21 2 4 21 2 4 21 27 15 161/z 
24 2 4 24 2 4 24 271/z 16 16 
27 2 4 27 2 4 27 271/z 17 151/z 
30 2 4 30 3 6 30 40 19 261/z 
33 2 4 33 3 6 33 40 20 26 
36 2 4 36 3 6 36 401/z 21 251/z 
42 2 4 42 3 6 42 41 23 241/z 
48 2 4 48 4 8 48 531/z 26 35 
54 3 6 54 4 8 54 54 28 34 
60 3 6 60 4 8 60 541/z 31 321/z 
66 3 6 66 4 8 66 54 33 311/z 
72 3 6 72 5 10 72 67½ 36 42 
78 3 6 78 5 10 78 68 39 401/z 
84 3 6 84 5 10 84 681/z 41 391/z 
90 3 6 90 6 12 90 70 46 37 
96 3 6 96 6 12 96 82 46 49 

FABRICATED ELBOW LENGTHS FOR ALL CORRUGATIONS 

GENERAL NOTES: 

Al I dimensions shown ore nominal. 

L = Linear Feet of C.M.P. required to fabricate fitting. 

Published Date: 2025 
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C.M.P. FABRICATED LENGTHS FOR ELBOWS 

L 

Feet 

4 
4 
4 
4 
4 
4 
6 
6 
6 
6 
8 
8 
8 
8 
10 
10 
10 
10 
12 

June 26. 2001 

PLATE NUMBER 

450.32 

Sheet I of I 

Alternate Type Connector 
Sections may be used with 
approval of the Engineer. 

I' 
D 

'I Dimple 
Bond 
Collar 

Reinforced 
Edge 

Galvanized 
Metal 

-' 4 

APRON 

'Ji. ,I A I 
PLAN 

ELEVATION 

I" O.D. 14 

NOTE: 

SDr.1iil PROJECT 

DOT 
Plotting Date: 12/16/2024 

Dia. DIMENSIONS Cin.l Approx. 
D Go. A B H L w Slope Body 

Cin.> 
12 6 6 6 6 21 24 2½:I I Pc. 
15 6 7 8 6 26 30 2½:I I Pc. 
18 6 8 10 6 31 36 2½:I I Pc. 
21 6 9 12 6 36 42 2½:I I Pc. 
24 6 10 13 6 41 48 2½:I I Pc. 
30 4 12 16 8 46 60 2½:I I Pc. 
36 4 14 19 9 51 72 2½:I 2 Pc. 
42 2 16 22 II 60 84 2½:I 2 Pc. 
48 2 18 27 12 69 90 21/4:I 2 Pc. 
54 2 18 30 12 78 102 2:1 3 Pc. 
60 2 18 33 12 84 114 1¾:1 3 Pc. 
66 2 18 36 12 87 120 l½:I 3 Pc. 
72 2 18 39 12 87 126 l'/3:I 3 Pc. 
78 2 18 42 12 87 132 11/4:I 3 Pc. 
84 2 18 45 12 87 138 11/6:1 3 Pc. 

STANDARD CONNECT IONS 
Threaded %" 
Dia. Rod over 
Top of culvert Pipe 

For 30"through 84" 

Bolted on 
Side Lug 

Dimple Bond Col lor 
bolted to end section 
with %" bolts 

Alternate for all sizes 

Tubing is slipped over 
Flot Strop 
Connector 

Pipe Strop 
Bolt 

¾" x 1/ 2' Gal. Buttonheod Rivets 
spaced 6" C.to C.Overoll length 
of rivets=0.78" 

the sheet and rivets or lugs 
prior to forming operations 
of the apron. 

TUBING ATTACHMENT DETAILS 
SECTION A-A 

Finish Earth Slope as Required 

L 

Slope 

For 12" through 24" only 

Half Punches 
CLugs> 

SECTION A-A (alternate) 

Coupling Bond 

Q-Yz" I.D. 
___LMetol Edge> 

TYPICAL CROSS-SECTION 
GENERAL NOTES: SECT ION A-A (al ternatel 
All 3 pc. bodies shall hove 12 Go. sides and 10 Go. center panels. Width of center panels shall be 
greater than 201/. of the pipe periphery. Multiple panel bodies to hove lop seams tightly joined 
by ¾"Dia.galvanized rivets or bolts. 

For 60" through 84" sizes, reinforced edges shall be supplemented with oolvonized stiffener angles. 
The angles will be 2" x 2" x 1/4" for 60" through 72" diameters and 2½" x 21/z" x1/4'' for 78" and 84" 
diameters. The angles shall be attached by ¾" diameter galvanized nuts and bolts. 

Rivets and Bolts shall be ¾"Dia.Min. for IO Go. and 12 Go. sheet, and o/i6" Dia. Min. for 14 Go. and 
16 Go. sheets. Tighten nuts with torque wrench to 25 lbs. torque. 
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C.M.P. FLARED ENOS 

Morch 31, 2000 

PLATE NUMBER 

450.35 

Sheet I of I 
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48" (Max.) 

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

B: B 
' 
I 

Safety Bars (Typ.) * 

Q) 
N 

ci5 
Q) 
C. 

a: 

1"x!},5" 
Slotted 
Hole 3" Galvanized Pipe: Flatten 

end, then bend outside 4" to 
match end section sides. 

L DETAIL OF SAFETY BARS 
* Number of bars required will vary depending 

on the length of the end section. 

ELEVATION VIEW L 
. 

~ 

1/-i5" (Min.) Diameter 
Galvanized Steel Rod or No. 4 
Galvanized Reinforcing Bar 

When bars are specified 
in the plans, the cross 
drainage bar is required 
when span is over 30". 
Cross bar to be 

SECTION A-A 
welded to parallel 
bars to make one 
piece unit. 

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) 

~-3:-===;;;:;:;::==;;f-Lr---Holes Spaced at 12" (Max.) 

A w A 

Overall Width 

FRONT VIEW 
½" Threaded rod 

½"x6" Culvert 

A w A 

Overall Width 

FRONT VIEW 

~---'"~--'\~-+-~ with flanged nuts. 
Form over top of bolt wit ...,---''<--'\,--~\,-----r 

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

Galvanized 
strap 

Side Lug 

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

(For 21 "x15" and Larger) 

Published Date: 2025 
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TYPE #1 CONNECTOR DETAIL 
(For 15" Through 24") 

/JJ.Jgust JI, 2022 

C.M.P. SLOPED ENDS 
PLATE NUMBER 

450.37 

Steet I of 2 

~ 
Rdwy. 

~ 

so• r------PR_OJ_EC_T ___ ----i.~S=EC~Tl=ON:._~SH~E~ET---1 

DOT 
Plotting Date: 12/16/2024 

,-~---::::::::==::::::::::::::==::::=::s­-::;::::::::. 

Align the inner edge of the -------­
object marker with the opening ----..., 
closest to the roadway. 

:::::::::: 

(/) 
t 
Q) L. 

- > o en 
0 :i - Q) co 0 cnen 
c:: t'. en 
ro a, a> ro 

.s::. c.-2: a.. 
I- a: 8 .92 
l!l.92x15 
Q) c.ou 

...J Eco 
:::J 

~ -~----1.-...:::=:~=====~ -I 

===-------* Type 2 Object Marker 
Back to Back (Shown 

PLAN VIEW for Illustrative Purpose) 

(For Multiple Pipe Culverts, Box Culverts, and Cattle Passes) 
(Pipe culverts shown for illustrative purpose.) 

(Embankment is not shown.) 

Rdwy. r---r----------==0::-_= _::: _==_ =f+ ~-j;o~::.:.-:..-:..-:..=--:-=-i1oiF=::::::====i -
•,. - 0 - .. ,-- ~----...JO 

...., C: 
C: 0 ai u·­
u !E t5 
-~ ro a> 
"'CL...!:::: 
<Cl-0 

i..--·· -

,. 

_,. ~ 0-- .. ----7ii 
~---L __ --J..A4-____ __:::::::0~;;;;;;;;;1Ja~·1-_-:_-:_::::::::-:-:.jo?J::::========i _ 

Align the inner edge of the_/ ~*Type 2 Object Marker 
object marker with the opening Back to Back (Shown 
closest to the roadway. for Illustrative Purpose) 

GENERAL NOTES: 

PLAN VIEW 
(For Single Pipe Culvert, Box Culvert, and Cattle Pass) 

(Pipe culvert shown for illustrative purpose.) 
(Embankment is not shown.) 

This standard plate will be used in conjunction with standard plate 632.01. 

* The type 2 object markers will be installed at the locations shown above. The type 2 object markers, 
single faced or back to back, will be as specified in the plans. 
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TYPE 2 OBJECT MARKER AT PIPE 
CULVERTS, BOX CULVERTS, AND CATTLE PASSES 

(Less than 60" Overall Width) 

December 23. 2019 

PLATE NUMBER 

632.03 

Steet I of I 
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The signs illustrated are not required 
if the work space is behind a barrier, 
more than 2 feet behind the curb, or 15 
feet or more from the edge of any 
roadway. 

The signs illustrated will be used where 
there are distracting situations; such as: 
vehicles parked on shoulder, vehicles 
accessing the work site via the highway, 
and equipment traveling on or crossing 
the roadway to perform work operations. 

The ROAD WORK AHEAD sign may be replaced 
with other appropriate signs, such as 
the SHOULDER WORK sign. The SHOULDER 
WORK sign may be used for work adjacent to 
the shoulder. 

* If the work space is on a divided 
highway, an advance warning sign 
should also be placed on the left side 
of the directional roadway. 

For short term, short duration, or mobile 
operations, all signs and channelizing 
devices may be eliminated if a vehicle with 
an activated flashing or revolving yellow 
light is used. 

Published Date: 2025 
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* (t) Posted 
Speed 
Prior to 
Work 

t (M.P.H.) 

0 - 30 
35-40 
45-50 

55 
60-80 

* (t) 

WORK BEYOND THE SHOULDER 

Spacing of 
Advance Warning 

Signs 
(Feet) 

(A) 

200 
350 
500 
750 
1000 

<( 

January 22. 2021 

PLATE NUMBER 

634.01 

Sheet I of I 

<( 

WORKSPACE 

Published Date: 2025 
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t 
Posted 
Speed 
Prior to 
Work 

(M.P.H.) 

0 - 30 
35-40 

45 
50 
55 

60- 65 

so• t-____ PR_O_JE_CT ____ t..:'.S~EC~TIO~N:._~S~HE~ET'........I 

DOT 
Plotting Date: 12/16/2024 

Spacing of Taper Spacing of 
Advance Warning Length Channelizing 

Signs Devices 
(Feet) (Feet) (Feet) 

(A) (L) (G) 

200 180 25 
350 320 25 
500 600 25 
500 600 50 
750 660 50 
1000 780 50 

■ Channelizing Device 

~ 
G20-2 

The channelizing devices will be drums or 42" 
cones if traffic control must remain overnight. 

For short duration operations (1 hour or less) all 
channelizing devices may be eliminated if a vehicle 
with an activated flashing or revolving yellow light is 
used. 

Worker signs (W21-1 or W21-1 a) may be used 
instead of SHOULDER WORK signs. 

A SHOULDER WORK sign should be placed on the 
left side of a divided or one-way roadway only if the 
left shoulder is affected. 

The SHOULDER WORK sign on an intersecting 
roadway is not required if drivers emerging from that 
roadway will encounter another advance warning 
sign before they reach a work activity area. 

WORKSPACE 

_JIC') 

<( 

<( 

WORK ON SHOULDERS 

January 22. 2021 

PLATE NUMBER 

634.03 

Sheet I of I 
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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 

45 500 25 
50 500 50 
55 750 50 

60-65 1000 50 

.------- Flagger 

■ 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 (1 hour or less). 

For tack and/or flush seal operations, 
when flaggers are not being used, the 
FRESH OIL sign (W21-2) will 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 will 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. 

llHOM OVOH 
ON] 

Channelizing devices and flaggers will 
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. 

Published Date: 2025 
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Warning sign sequence ~ 
in opposite direction same 
as below. 

t 

>, 
C1l 
3::: L.. 
I Q) 

0 Cl.. 

b ><~~ 
0 CO Q) o 
..-~c-­

<( 

<( 

ro~ 
...J ~ 
Q) I­
C 
0 

s1" 
~rr; 

rxxn 
Lill!J 
W16-2P 

(Optional) 

January 22. 2021 

LANE CLOSURE WITH FlAGGER PROVIDED 
PLATE NUMBER 

634.23 

Sheet I of I 

RURAL DISTRICT 

- C r---·-
~ 

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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so• r------PR_OJ_EC_T ___ ----i.~S=EC~Tl=ON:._~SH~E~ET---1 

DOT 
Plotting Date: 12/16/2024 

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 

PLATE NUMBER 

634.85 

Sheet I of I 
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_,..-- ------ ------- ------- r Anchor Post or Slip Base 

_,,, --
/, " -, 

Examples of / ' 
60" Chord u~---/- \ 
Clearance Checks ~,( \ 

I 

' \ 

\ 

' \ 

- -- -- - - - -

PLAN VIEW 

/ 

I 

I 

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

clearance checks) 

(Examples of stub height clearance checks) 

Top of Anchor Post or Slip Base 

Chord Line_/ 

Ground 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 loc~tions 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 Li-channel lap splices where the support is designed to 
yield (bend} at the base. 

Published Date: 2025 
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BREAKAWAY SUPPORT STUB CLEARANCE 

January 22. 2021 

PLATE NUMBER 

634.99 

Sheet I of I 

so• I ____ P_RO_JE_CT ____ -i....:S~EC~Tl~ON:.._~s:HE~ET:....._j 

DOT 
Plotting Date: 12/16/2024 

GABION DETAILS 

STANDARD SIZES 

SIZE LENGTH WIDTH HEIGHT 
NUMBER OF CAPACITY 

CELLS <Cu. Yd.) 
A 6'-0" 3'-0" 3'-0" 2 2.0 
B 9'-0" 3'-0" 3'-0" 3 3.0 
C 12'-0" 3'-0" 3'-0" 4 4.0 
D 6'-0" 3'-0" 1'-6" 2 1.0 
E 9'-0" 3'-0" 1'-6" 3 1.5 
F 12'-0" 3'-0" 1'-6" 4 2.0 
G 6'-0" 3'-0" 1'-0" 2 0.7 
H 9'-0" 3'-0" 1'-0" 3 1.0 
I 12'-0" 3'-0" 1'-0" 4 1.3 

GENERAL NOTES: Above dimensions subject to mill tolerances. 

Lacing and internal co~~ecting wire will be 0.0866 inch diameter steel wire ASTM A641, Class 3 soft temper 
measured after galvanizing and for PVC coated gabions will be 0.0866 inch diameter steel wire measured after 
galvanizing but before PVC coating. 

The lacing procedure is as follows: 
1. Cut a length of lacing wire approximately 1 ½ times the distance to be laced but not exceeding 5 feet. 
2. Secure the wire terminal at the corner by looping and twisting. 
3. Proceed lacing with alternating single and double loops at a spacing not to exceed 6 inches. 
4. Securely fasten the other lacing wire terminal. 

Wire lacing or interlo_cking type fasteners will be used for gabion assembly and final construction of gabion 
structu~es. Interlocking fasteners for galvanized gabions will be high tensile 0.120 inch diameter galvanized 
steel wire measured after galvanizing. The galvanizing will conform to ASTM A641-92, Class 3 coating. 
Fasteners will also be in accordance with ASTM A764, Class II, Type Ill. 

Interlocking fasteners for PVC coated gabions will be high tensile 0.120 inch diameter stainless steel wire 
conforming to ASTM A313, Type 302, Class 1. The spacing of the interlocking fasteners during all phases 
of assembly and construction will not exceed 6 inches. 

All fasteners will be placed where the mesh weaves around the selvage wire at the vertical and horizontal joints. 
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DOT 
Plotting Date: 12/16/2024 

* ESTIMATED QUANTITIES 
Pipe Gabion Type B 

Detail 
Diameter Drainage 

Fabric 
(Inches) (Cu. Yd.) (Sq. Yd.) 

1 12, 18, and 24 4.5 15 
.c 

-~ 2 30 and 36 6.0 19 
13<( 3 42 10.0 29 ,._ a.. 
<(~ 4 48 and 54 12.0 34 a..(.) 

5 60 15.5 43 (.) 
0::: "O 

C 6 66 17.0 47 [L Cll 
(.) - 7 72 21.5 57 
o:::~ 8 78 26.0 68 (.) 

9 84 27.0 70 

GENERAL NOTES: 

Gabions at outlets of CMP and RCP will be placed under the end section a distance of 2 feet from the 
outlet end. For CMP end section installations, the upper fabric of the gabions will be modified to 
accommodate the metal end section as approved by the Engineer. 

* Gabion and type B drainage fabric quantities on this standard plate are based on standard gabion 
sizes D, E, and Fas depicted on standard plate 720.01. 

Type B drainage fabric will be placed under the gabions and around the exterior sides (perimeter) of 
the gabions as approved by the Engineer. The type B drainage fabric will be in conformance with 
Section 831 of the Specifications. Measurement and payment of the type B drainage fabric will be in 
conformance with Section 720 of the Specifications. 
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