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2 -8' x 3' RC BOX CULVERT 
STR. NO. 02-171-163 
Extend RCBC 8'N & 9'S 
STA. 917+45 MRM 309.60 

DESIGN DESIGNATION 
ROUTE I90W I90E 
ADT(2024) 5,699 5,698 
ADT(2044) 8,046 8,045 
DHV 1,331 1,331 
D 50% 50% 
TDHV 9.1% 9.1% 
TADT 20.1% 20.1% 
V 80 MPH 80 MPH 

INTERSTATE 90 
AURORA & DAVISON COUNTIES 

EQUATION 
277 +66 Back= 
10+00 Ahead 

8' x 8' RC BOX CULVERT 
STR. NO. 02-231-165 
Extended RCBC 9'N & 9'S 
STA. 232+00 MRM 315.56 
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BID ITEM 
BID ITEM 

ITEM 
BID ITEM 

NUMBER 
ITEM QUANTITY UNIT NUMBER 

QUANTITY UNIT 
NUMBER 

ITEM QUANTITY UNIT 

009E0010 Mooilization Lump Sum LS 
420E0200 Structure Excavation, Box Culvert 19 CuYd 11 OE5451 Salvage Riprap 20.0 Ton 

009E3250 Miscellaneous Staki,ng 0.783 Mile 
421E0200 Box CulvBrt Undercut 66 CuYd 420E0200 Structure Excavation, Box Culvert 34 CuYd 

009E3280 SlopB Staking 0.783 MilB 
460E0120 Class A45 ConcretB, Box CulvBrt 35.5 CuYd 421E0200 Box Culvert Undercut 124 CuYd 

009E3290 Structure Staking 5 Each 
460E0300 Breakout Structural Concrete 11 .6 CuYd 460E0120 Class A45 Concrete, Box Culvert 60.7 CuYd 

009E3301 Engineer Directed Surveying/Staking 50.0 Hour 
460E0380 Install Dowel in Concrete 52 Each 460E0300 Breakout Structura l Concrete 41 .3 CuYd 

009E4100 Construction Schedule, Category I Lump Sum LS 
480E0100 Reinforcing Steel 6,503 Lb 460E0380 Install Dowel in Concrete 44 Each 

100E0020 Clear and Grub Tree 3 Each 
700E0210 Class B IRiprap 28.0 Ton 480E0100 Reinforcing Steel 7,858 Lo 

110E0600 Remove Fence 520 Ft 
831E0110 Type B Drainage Fabric 45 SqYd 700E0210 Class B Riprap 21.1 Ton 

110E0700 Remove 3 Cable Guardrail 3,704 Ft 
700E2010 Place Riprap 20.0 Ton 

110E0740 Remove 3 Cabl!e Guardrail Anchor Assembly 20 Each 
831E0110 Type B Drainage Fabric 64 SqYd 

110E1140 Remove Concrete Sidewalk 69.0 SqYd BID ITEM 
ITEM NUMBER QUANTITY UNIT 

110E1650 Remove Bank and Channel Protection Gabion 39 Each 

110E1700 Remove Sill i=ence 
420E0200 Structure Excavation , Box Culvert 38 CuYd BID ITEM 125 Ft ITEM QUANTITY UNIT 
421E0200 Box Culvert Undercut 134 CuYd NUMBER 

110E7510 Remove Pipe End Section for Reset 1 Each 
460E0120 Class A45 Concrete, Box Culvert 66.4 CuYd 420E0200 Structu re Excavation, Box Culvert 39 CuYd 

120E0600 Contractor Furnished Borrow Excavation 4,120 CuYd 
460E0300 Breakout Structura l Concrete 50.5 CuYd 421E0200 Box Culvert Undercut 126 CuYd 

230E0100 Remove and Replace Topsoil Lump Sum LS 

450E0122 18" RCP Class 2, Fumish 
460E0380 Insta ll Dowel in Concrete 48 Each 460E0120 Class A45 Concrete, Box Culvert 68.1 CuYd 

4 Ft 

450E0130 18" RCP, Install 
480E0100 Reinforcing Steel 8,102 Lb 460E0300 Breakout Struclura l Concrete 43.4 CuYd 

4 Ft 

450E9001 Reset Pipe End Section 
700E0210 Class B Riprap 40.6 Ton 460E0380 Install Dowel in Concrete 48 Each 

1 Each 

620E0260 Modified Type 6 Right-of-Way Fence 
831E0110 TypB B Drainage Fabric 64 SqYd 464E0100 Contro lled Density Fill 1.8 CuYd 

475 Ft 

620E0510 Type 1 Temporary Fence 265 Ft 
480E0100 Reinforcing Steel 8,586 Lb 

620E1020 2 Post Panel 22 Each 
700E0210 Class B Riprap 38.0 Ton 

632E2022 4"x4" White Delineator Back to Back with 1. 12 LbfFt Post 8 Each 
BID ITEM 

ITEM 
831E0110 Type B Drainage Fabric 61 SqYd 

NUMBER 
QUANTITY UNIT 

632E2024 4"x8" White Deli neatorwith 1.12 Lo/Ft Post 7 Each 
420E0200 Structure Excavation, Box Culvert 37 CuYd 

632E2510 Type 2 Object Marker Back to Back 22 Each 
421E0200 Box Culvert Undercut 125 CuYd 

634E0010 Flagging 10-0.0 Hour 
460E0120 Class A45 Concrete, Box Culvert 59.9 CuYd 

634E0110 Traffic Control Signs 4360 SqFt 
460E0300 Breakout Structural Concrete 27.9 CuYd 

634E0120 Traffic Control. Miscellaneous Lump Sum LS 
460E0380 Install Dowel in Concrete 74 Each 

634E0275 Type 3 Ba1Ticade 2 Each 
480E0100 Reinforcing Steel 8,987 Lb 

634E0420 Type C Advance Warning Arrow Board 2 Each 
700E0210 Class B IRiprap 66.6 Ton 

634E0640 Temporary Pavement Marking 1,920 Ft 
831E0110 Type B Drainage Fabric 110 SqYd 

634E 1255 Contractor Furnished Vehicle Speed Feedback Sign 2 Each 

651E0060 6" Concrete Sidewalk 224 SqFt 

730E0212 Type G Permanent Seed Mixture 104 Lb 

732E0100 Mu lch ing 8.0 Ton 

734E0102 Type 2 Erosion Control B11anket 826 SqYd 

734E0154 12" Diameter Erosion Control Wattle 4,240 Ft 

734E0602 Low Flow Silt Fence 500 Ft 

734E0610 Mucking Silt Fence 35 CuYd 

734E0620 Repair Si lt Fence 125 Ft 
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Schedule 40 
PVC pipe 

co ~ 

= .,.... 

= .,.... ¾6" Threaded Fastener 
with nut locked or 2" 2" 
¾6" Nail Type Blind Rivet 4" 
as approved by the Engineer. 

0 

ELEVATION VIEW 
(4" Tubular delineator 

mounted on post) 

2'-0" 
(Min.) 
8'-0" 

(Max.) 

¼" Diameter Mounting' Holes in all Delineators 

GENERAL NOTES: 

ELEVATION VIEW 
(4" x 4" Delineators) 

= 
CX) LO 

0 

0 

0 

0 

¾" Radius 

ELEVATION VIEW 
(4" x 8" Delineator) 

2'-0" 

ELEVATION VIEW 
(4" x 4" Delineator 

In Curbed Locations) 

Back-to-back delineation is required for two-way traffic, single-sided delineation for one-way traffic. 
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DELINEATOR INSTALLATION DETAIL 

Morch 31, 2024 

PLATE NUMBER 

632.42 

Sheet I of I 
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PLAN VIEW 
(Undivided Roadway) 

DELINEATOR INSTALLATION SPACING 

Morch 31. 2024 

PLATE NUMBER 

632.46 

Sheet I of 2 

SHEET TOTAL 
SHEETS 
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GENERAL NOTES: 

Delineators will be located from 2 to 8 feet outside of the outer edge of shoulder. When a 
roadside barrier or other obstruction intrudes into the space between the pavement edge 
and the extension of the line of delineators, the delineators should be in line with the barrier 
or in line with the innermost edge of the obstruction. 

When normal spacing is interrupted by driveways, crossroads, or approaches, delineators 
falling within such areas may be moved in either direction a distance not exceeding 
one-quarter of the standard spacing. Delineators still falling within such areas should be 
eliminated. 

The spacing for specific radii may be interpolated from the table. The minimum 
spacing should be 20 feet. The spacing on curves should not exceed 300 feet. 
In advance of or beyond a curve, and proceeding away form the end of the curve, 
the spacing of the first delineator is 2S, the second 3S, and the third 6S, but not 
to exceed 300 feet. S refers to the delineator spacing for specific radii computed from 
the formula S = 3✓ R - 50. The distances for S shown in the table were rounded to the 
nearest 5 feet. --

Curve approach delineation is not required if curve delineation spacing exceeds 100 ft. 

Back-to-back delineation is required for two-way traffic, single-sided delineation for one-way traffic. 

Published Date: 2026 

DELINEATOR SPACING 

Radius 
of 

Curve (Ft.) 

50 
115 
150 
180 
250 
300 
400 
500 
600 
700 
800 
900 
1000 

s 
D 
D 
0 
T 

OUTSIDE CURVE 
Curve Curve Approach 

Delineator Spacing (Ft.) 
Spacing (Ft.) A B C 

20 40 65 125 
25 50 75 150 
30 60 90 180 
35 70 110 215 
40 85 125 250 
45 95 140 285 
55 110 170 300 
65 125 190 300 
70 140 210 300 
75 150 230 300 
80 165 245 300 
85 175 260 300 
90 185 275 300 

DELINEATOR INSTALLATION SPACING 

March 31. 2024 

PLATE NUMBER 

632.46 

Sheet 2 of 2 

LEGEND 

◊ 4" x 4" White Delineator 

♦ 4" x 4" Amber Delineator 

D 4" x 8" White Delineator 

I 4" x 8" Amber Delineator 

0 4" Dia. x 6" White Tubular Delineator J; 
e 4" Dia. x 6" Amber Tubular Delineator 

5- 4" Dia. 
@ 15 (Ft.) 
Spacing 

Cl 
D 

C 
·u 
ca 
Q. 

Cl) D ,....._ 

it 
I.O 
N 

@) D 

2 :c 
s D 
00 
X 

~ 

Exit 
Gore 
Sign 

j 8" x24" 

i1 Type 2 Yellow 
Object Marker ,_ 
Installed At x 

LL./ Point Of Gore 

Detail A 
(Gore Area Delineation) 

2 
:c 
s 
co 
X 

~ 

____ P_R_OJ_EC_T ___ ---1 SHEET 

Plotting Date: 1/5/2026 

4 - 4" Diameter 
@ 15 (Ft.) Spacing 

n i 

~ 

"'St" 

November 19, 2020 

s 
D 
D 
0 
T 

DELINEATORS AT RAMPS AND GORE AREAS 
PLATE NUMBER 

632.48 

Published Date: 2026 Sheet I of I 

TOTAL 
SHEETS 
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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: 2026 
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* 
(t) Posted 

Speed 
Prior to 
Work 

(M.P.H.) 

0 - 30 
35- 40 
45- 50 

55 
60 - 80 

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 

Posted Spacing of 
Speed Advance Warning 
Prior to Signs 
Work (Feet) 

(M.P.H.) (A) (B) (C) 

0- 30 200 
35-40 350 
45-50 500 

55 750 
60-65 1000 

(A) (B) (C) 
70-80 1000 1500 2640 

** Speed appropriate for location. 

® Reflectorized Drum 

• Channelizing Device 

ROAD WORK AHEAD sign is 
only required in advance of the 
first lane closure. 

High speed is defined as having 
a posted speed limit greater 
than 45 mph. 

Published Date: 2026 
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1-----P_R_OJ_EC_T ___ ---I SHEET 

Plotting Date: 1/5/2026 

■ 

<( 

■ 
■ 

WORK ZONE SPEED REDUCTION 
FOR INTERSTATE AND HIGH 

SPEED MULTI-LANE HIGHWAYS 

SEE DETAIL A 
on Sheet 2 of 2 

SPEED 
LIMIT ** 
65 
R2-1 

April 8, 2025 

PLATE NUMBER 

634.63 

Sheet I of 2 

TOTAL 
SHEETS 
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Posted Spacing of Taper 
Speed Channelizing Length 
Prior to Devices 
Work (Feet) (Feet) 

(M.P.H.) (G) (L) 

0 -30 25 180 
35-40 25 320 

45 25 600 
50 50 * 600 
55 50 * 660 

60 - 65 50 * 780 
70 - 80 50 * 960 

* Spacing is 40' for 42" cones. 

** Speed appropriate for location. 

*** Use speed limit designated for the 
condition when workers are present 
in the work space. Signs will be 
covered or removed when workers 
are not present. 

® Reflectorized Drum 

■ Channelizing Device 

# The Work Space will be a 
minimum of 500' from the 
end of the taper. 

The channelizing devices will 
be 42" cones or drums. 

42" cones may be used in place 
of the drums shown in the taper 
if setup will not be used during 
night time hours. 

4" white temporary pavement marking 
tape for right lane closures, 4" yellow 
temporary pavement marking tape for 
left lane closures, or temporary raised 
pavement markers at 5' spacing will be 
installed in the taper when the lane is 
closed overnight, and along the tangent 
section where the skip lines do not 
exist and the lane is closed for more 
than 3 days. 

Published Date: 2026 
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LIMIT ** 80 
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SPEED 

i 
LIMIT ** 65 
R2-1 

Type 3 Barricade 

t I t 
DETAIL A 

YOUR 
SPEED 

xx 
....J Vehicle Speed 

Feedback Sign 

WORK ZONE SPEED REDUCTION 
FOR INTERSTATE AND HIGH 

SPEED MULTI-LANE HIGHWAYS 

Aprll 8, 2025 

PLATE NUIIBER 

634.63 

Sheet 2 of 2 

RURAL DISTRICT 

- c::: r--- ·-
6 

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. 

Published Date: 2026 
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Plotting Date: 1/5/2026 

RURAL DISTRICT WITH 
SUPPLEMENTAL PLATE 

6' 
(Min.) 

RURAL DISTRICT 
3 DAY MAXIMUM 

PROJECT 

Sign will 
be level. 

(Not applicable to regulatory signs) 

CRASHWORTHY SIGN SUPPORTS 
(Typical Construction Signing) 

January 22. 2021 

PLATE NUIIBER 

634.85 

Sheet I of I 

SHEET TOTAL 
SHEETS 
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Examples of 
60" Chord Line 
Clearance Checks 

\ 

,,.--- _ ---- -- -- - ______ 1 Anchor Post or Slip Base 
.· ~ 

/ -

-----------

PLAN VIEW 

\ 

\ 

\ 
' 

' I 

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_/ 

GENERAL NOTES: 

Ground Line 

ELEVATION VIEW 

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. 

Published Date: 2026 
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BREAKAWAY SUPPORT STUB CLEARANCE 

January 22. 2021 

PLATE NUMBER 

634.99 

Sheet I of I 

1------PR_O_JE_CT ___ ---I SHEET 

Plotting Date: 1/5/2026 

TOTAL 
SHEETS 
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INDEX OF CULVERT SHEETS-
Sheet No. 1 - General Drawing and Quantities 
::;neet No. L - rvotes and UncJercul i.Jeta,is 
!1heef No . . '.l - nreekout ,,nd nowe! Pla,,0me,t Dcf,➔ils 
Sheet No. 4 - Inlet or Outlet Details 
Sf1e£,t No. - .S B,nrel U1d .(Ject1on Dc•t-3ifs (3' - O"J 
Sheet No. 6 - F5 Barrel End Section Details (9' - O'? 
Sheet No. 7 - Detaiis of Standard Plate No's. 460.03 & 460. i 1 
fff1eef No, - ffetaif,c of Pfandard Plat£, No. D20. 

NOTE: All stations and dimensions are based on survey/original 
p/aus of ci1e t::xistiug box culvt:rl. The iuteni is tCJ ,nafof, 
/he ,xisbg t,,x /oc,ifion flow!ine. ,md ,,/op,· 

_18~0'1... 

!!0'-U" 

PLAN 

ESTIMATED QUANTITIES 

Class A45 Concrete, Box Culvert 

Box Culvert. Undercut 

°4 ff.a,-~ f?JE!df)_ _ 

_Iype~ Df!!!_naf!!!_ Ff!!!_ric _ 
81,»JkO»f Stii,,;fuw! CtmCff:fii 

/n.sfRII {)nwe! in Cnncre!e 

UNIT 
Cu. Yd. 

>- C_!!,_ Yr[_ 
Cu. Yd. 

Each 

QUANTITY 

-

35.5 
6bCJ3 

19 

66 
__?_u.q_ 
_45_ 

176 

* Topeka Shiner Stream 

* For estimating purposes only, a factor of 1.4 tons/cu. yd. was 
uvad convert Gu. to ronv. 

r'i..ANSuY: 
OFFICE OF BP!DGE DESIGN, SOUTH DAKOT4 DEPAR1JAENT 0~ TRANSPORTATION 

5TATE 
0~ 

411·-:r± 

PROJECT 

16' O" 
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17' O" 

Fi, 

5TATE 
0~ 

=-==-=:....;F ,, 

. ! , St;, 917 4.c 00 .. 

PROJECT SHEET TOTAL 
t~O. $iif:EF, 

18'-

1,1. ' 1,, __ J_ 
tf - : : =:: ~:: :- : : = - - • : • -:: : ; ~ C: =:: - :- - : -::..;. • - = - - • : • -:: : ; ~ C: =:: =:: ~:: :- : : = - - • : • -:: : • ~ ~•~- .. =:: ~: - - • - = - - • : • -:: : ; ~ C: =:: - : : ~;: :- : ~=:: • : • ~ - : - • : - : : =:: ~;: :- : : =. g: ::: :: :::: :-: 7i: 

( 
ij ~ :: I I c::? FLOW I ~ 

~ ' ~ 
' ~ 

:: . -- - . - -- - . - i I - - - - - - - - - - . - - J - - - - - -- ~ ' 
,;"'\j 

t=" _- __ - _-- _-- --_--_=_ -==:~c -=---r- _-- --_--_=c-==:~c _= __ - _-- _-- --_--_=_ -==:~of=--=-=~ _::-:: ____ :c-==:~c _= __ = _=~·==-=~-==-=-t===:~c _= __ =_=~:==-==_· ~ 

~~--~---/---~ I I I 

SPECIF/CA TIOl'JS 
• Dofign Specifications AAS! !TO Standard Specifications for 1-iighw ;y Bridges 2002 Edition 

(Service Load). 

2. Standard Specifications for Roads and Bridges, 10-1-25 Version, Required Provisions, and 
Special .Urovicion; as inclucic•d in the .1 •ropo,a/. J he ntan.CCJrd npeciiicaticms for RoiiidS iiii1d it1idgc·c 
are available for download and viewing at https:lldot.sd.govldoing-businesslcontractorslstandard-specifications. 

c3E'11ERAL NOTES 

Dt:sign Live Load. H_S 20-44 and Alte,nate Loadit1g. l.Jo c,-onsiructio,1 loading 111 excess of 
/ego/ food wos cons1dcmd. 

?. The desiqn of the bamil section is based on a minimum fill heiqht of one foot and includes 
all ;;ub;,'tiQUtml fill heights uµ to and irn;/uding tlu:i maximum fili height of 5 feet (F5). 

J. Uml Slii>SSfiii. Cviicreli> fc' 18JU p.s.i. 
Reinforcing Steel fs = 24000 p.s.i. 

4. All concrete shall be Class A45 conforming to Section 460. 

5. All reinforcing steel shall conform to ASTM A615 Grade 60. 

6. All exposed edges shall be chamfered 314 inch. 

7. Use 1 inch clear cover on all reinforcing steel EXCEPT as shown. 

8. The Cont,:actor shall imprint ,on th.f: structure the ~ate of the f:J:isting box ctf'Vf:rl r 
cc,cslrt:L,Wr, ,:s ~,ell a,. !he ,cite :d m:c: coc:Jtruu1on ,.s s1c,c1fic.J a1 .. 1 d6i,:ileu .m ,,,;,ino :,d 
Plate No. 460.03. 

!J. Care shall be taken to establish Working Points (W.P.) as shown on the wings. 

1U. c;,rcled numuers ,n PLAN and cLEVATIUN views vr, the General urawmg are section i.D. 
NnmbffrS r~~e f;DDOT M.,qfarie!:~ M,,qnuaO 

11 . Cost of Pret0rmed Expan~ion .Joint Filler used in apron construction sh!! be incidental to 
the other contract items. 

DlllrfENS/ONS OF EXISTIIJG BOX CUL VERT 
A!/ ddail& ,md dimec;;iotc:: of !!.e Existir,;; Box Cu!c:url, '"'mlained thc;;e 1,J.ms. ere ;covi,li,d 
as information only. it is the Contractor's responsibility to inspect and verify the actual 
field ccndi!i.ms :,nd :c,y 1,cce&,0:1ry dimec:sio10:: affcdin;1 !he ,::1tisfccto,v comp/e!icn of !he work 
required for this proJect. Original construction plans can oe ootained from tne Office of 
f?ridgA De.rign. 

UNDERCUT LAYOUT 
(Bottom Dimensions) 

24'-9" 

i2'-4 ½" 

Box 

r;, ,"';~.1 (.''! 

• 1 i:.-:.:: l- • 

11:. __ - -- --- .-.-.- .-- /i;l ___ .----- --. ---- .----) 7 

11· • 4 
;! IE 

TYPICAL SECTION 
·or Limits of Under:vut) 

EST/MA TED QUANTITIES 
ITl:::M I UNI/ I CJUANJ/TY 

r/J Bex Cu!v11rt Undex;:ut 

,11 Fx1 payment. quvntity 13 b21ed on pii!in shown undcvGut dimension; 
and will not be measured unless the Engineer orders a change. 

NOTES Atv!D UNDERCUT DETAILS 

FOR 

"rl 

2 - 8' X 3' BOX CULVERT EXTENSION 
OVER CREEK 
STA. 917 + 45.00 
STR. NO. 02-171-163 

0° SKEW 
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BREAKOUT STRUCTURAL CONCRETE 
This worf• will ;,om•d ot t•reE•f'mg out en!i d1!posmg o! stru,cturaf wn,cr,Jte !·,11 
broken out concrete and other discarded material will be disposed of in accordance 
with the VVastc Dis/Josa! Site notE::: found in the Lnvimnmefftal c:omrn;tme:nts Notes 

2. Define the brc!kouf limit! wif/1 3/L/ inch deep saw cut/.! 

3 Any addi1ionef hre;,frour ,equfred due to speffing cr,n,kin,; oft!,H exLJ/inu Atrucwre 
will be determined by the Engineer. Where additional breakout in the barrel section of 
!he ... xisr,ng siwctu,.., is •HqWHd, care ;,J,a/11,e fof'en m,t to J/amNge ,my of !he ... xisrmg 
':inf~rcing steel. All steel will be left in place and thoroughly cleaned by 
.,ar .... 11a.-... ng. 

4. Addiiion,1! bre1,kou! in existing we!!,, or !op ti/ab wi!! require .0,horfng up of tho 
parapet and top slab, as directed by the Engineer. 

5. Plans quantity payment will be full compensation tor tius item regardless ot the quantity 
actually broken out. un/ens measurement is nrdernd by the Engineer. If the Enr.rfnecr 
orders breakout beyond the limits shown, this additional breakout wiii be paid tor at the 
contract unit price per cubic verd for Breakout Structuml Concrete. If additional breakout 
is CuuseJ by tf,e Cuiltrodor';; upe1utio11;;, nu additioniif pay"1ent will i.;u mu.le. 

6. Bre'-'koui Stwcwm! COi 1cret1; will !Ju pc1id to, at the: ccn,rac:L uni< µric1; µer wbii; 
yard. This payment shRII be full compRnsation for furnishing all materials, labor. tools 
anc/ eqwµmei1f neceSScifY or mcicJcntat la bi eakiii!,J OLJ[ the /jtruc:111ra/ conc:1ete. / 'aymem 
includes, but is not limited to, excavation reauired to perform the required breakout, 
,~aWiiiJ/tiiiJ, bn0akiiiJ ou1 cor1"rete, c/e ... ,dng ... nd , .. ;nct!i!astmg r,;mfomng .. ,1ae/ ... nd 
concrete surfaces, and removing and disposing of all waste materials to satisfactorily 
;;ompleto !he , .. 0ork 

INSTALLING DOWELS IN CONCRETE 

1. The cpo.,y re-cir! mi.,!uru ;;half be u! a type fur borrJing ,tee;! to h.t!deiic·d <;uocrda am} 
shall conform to AASHTO M235 Type IV, Grade 3 (Eauivalent to ASTM C881, Type IV, Grade 3). 

2. The diameter of the drilled holes shall not be less than 1/8 inch rireater, nor more 
!han :JIB iiiCh ;pea!iirth .. m thii diamate, llftl,ii dcwals "'·a~ per :!Ja Manuf,iiituriii's 
recommendations. Holes shall not be drilled using core bits. The drilled holes shall be 
ntown ou1 witt, ,;ompress!!d "'" us,iig a i!avic ... th.r! wi/1 ,aac,!i the 1,acf' llft/iii hO!ii to 
ensure that all debris or loose material has been removed prior to epoxy injection. 

3. Mix epoxy resin as recommended by the Manufacturer and apply by an injection method as 
appmved by ifw Engineor. Dligirming tho fJacl; of tho driff.,d holes. !711 tho ho!os 
to 1/2 full of epoxy, or as recommended by the Manufacturer, prior to insertion of the 
,tee! bar. Care shrl! be takeri to pr,3vent eprixy from runninq out of tho ho .. fzont.2/ holes 
prior to steel bar insertion. Rotate the steel bar during installation to eliminate voids 
and cnsum wmplcfo bending oft!?o b,1r. ln,1orti,1n oft!ie bars by the dipping C! painting 
methods will not be allowed. 

4. i\lo iuad:s ~hail i.Je aµpli&U to ii,e eµuxy y1ouit:1d duwel I.Jars w1til ifle eµoxy ,e:;sit, i1as itad 
sufficient time to wro ac spcr,ified by t!?r, epoxy resin manufacturer. 

5 Emhed 7? dm•1fe/s R" intn exi8fing concrete. 

6 ,:2 dnwel hars .shall he #ll defnrmRrl bar.s conforming to ASTM All15 (-;rad" 60 

7 The cost of drilling ho/es, epoxy resin, dowels, installation and other incidental 
items shall btr mc/uc!ed m tho sonirtict emit pr;ce por e!ich ln~iall Vuwei m Cuncmia. 

ESTIMATED QUANTITIES 
(/niei and Ouuet) 

JTEf-!f I UNJT I CJUANT/T;{ 
;.. 

;.. 

-h /~~:;;:,-= 'i,--:,1, 
iC- J-~1~·---
, I 

,~i 
:,, ~".,,_ 

\.,,----- __ j 

DETAIL "X" 

I ;I 

L:: 
I; I 

::-1.. 

~'L-
~ ~1::::-::=::-::~ 

_J-J­
-~~-~- ~~ - ~~~~ 

1' -

PLAN - DOWEL DETAILS 
(Iii/et w,d Outlet) 

17'- 6" 

'/0 Spaces@ iB" = f 5' • D" 

I 
Cf 

Bo-. Culvert 

L 

1 

• 

10 Spaces@ 18" = 15' - O" 

18'- 6" 

\llEWA-A 
(Dowel Locations) 

1' -

1,,.1 
' i : 

Limits of Breakout -, 

Lin11ts oi tlreakoUi \. 

5TATE 
0~ 

/ Existing Bnx Culvert \ 

PROJECT 

F : - - - - "\_ 

PLAN - BREAKOUT DETAILS 

7.._ r ~xisting Box Culve~ ~\_ - -

===========1 r======== 

SHEET TOTAL 
t~O. $iif:EF. 

Limits of Breakout 

.r Lin11iS Oi tlreaKOU1 

Q(:_).<,)(,>Gc(J(X..).<;:~ -- -· l r - -- -- ·- :~~(:~>(-X'"""' 

o,~-,~-7 •,~••-A" -r=-===~-==i i---~----TK~~,c~~"~~~-•-~ 

Exi!tfng J/ox Culvert 

• •• '--- Saw Cut Line __/" 

ELEVATION - BREAKOUT DETAILS 

BREAKOUT AND DOWEL PLACEMENT DETAILS 

FOR 

2 - 8' X 3' BOX CULVERT EXTENSION 
OVER CRrEK 
STA. 917 + 45.00 
STR. NO. 02-171-163 
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SEC. 25-T103N-R64W 
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HS 20-44 
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f5 

SEC. B-B 

ft 

SEC.A-A 

VIEWDmD 
(At F.<te,irrr 11'/i,II) 

6'. O" 

1' • 6" - -- §'.'.. 

;-

' 

"- 2-u2- ,.. i 
II I= ,_,__-+..,_-+-<---+-<,--._,__~- u2 

t: 3-U2--'> I 
- -

t 
~ ~ 

C'i:i 

&-
" I 
C\J 
(,;, 

Oil ~­
::, 

;_ 
I 
; 

I i 
~ 

I - -

-'---'-~---ci==T=====l<===:::!l 

W. P. L e2 ~ u1 

HALF PLAN 
(Outiet Apron, In/er simiiar by rotation.) 

e@12" 

·'--w. P. 

DETAIL ·x•· 
(Af !1ott,>m S!rob) 

7" -

SEC .. 4 A 
(At Top Slab - Inlet) 

2"-4 

SEC. C- C 

-------------i 

NOTt::. 
Apron sha!! NOT be built monolithic with 
the Box Cuivert. 

--7 

c:, 
;._ ,._ 
II 

~ 
©) 

~ 
&-
" 

i,) W.P., .~2-d1 r2-p7 Ac~ ---~ -~ 
i:;~1 ~ ~ /---+----------~~ 

" • ,_:=_=j=_:=_-=._=:;~-=------.±-..r .... --~-~1,...:_ _ _:__..:.._~_---1.:/ 

' c:, 
C\i • e1 

"' 

/l" -- 1' - 6" e1 - :; Sp.@ 1/J" = 4' - o" 

6'- O" 1' O" 

PLAN 
(Outlet Shown, Inlet similar by rotation.) 

1~ - -
" 1'- 7 ½" 

pl 

6'-tJ" 

!!_ - 3~a~s _ 
@ i/J"= ?'-r;· 

~ 

~ 

ELEVATION I.F.W.W. 

Orrt. Cnnst. 

µo 

DETAIL "'Y"" 

O;;t. Const. 

* p? * µ8 

1!) 

4 

NOTES: 

Size Length 

6 17' - 6' 
6 ff' - 9" 
5 4'- 6'' 
5 (r;, 6' 

.§_ _7':.!2." 
5 0 -6 
±.. 7' O" 
4 7'-3" 
4 -0 
.§_ _5':.![' 
4 13• - o· 
4 10" -6' 
4 9' - 3" 
6 -0' 
4 8'-6" 
4 11'-0" 
APi-i:ON 

±.. _7':.§." 
4 

5TATE 
0~ 

PROJECT 

REINFORCING SCHEDULE 

'iype 

Sir,__, 
Ser. 

;A 
17A 

Str. 

Str. 

S11_ 
Str. 

(For One Inlet or One Outlet) 
Bending Details 

Type 1A 

SHEET TOTAL 
i~O. S,;;f:EF. 

Ali dir111.1nsiu11s a1t: oui to out of I.Jars. 
rfi Se1, rrulfrq dim/ram. 

·;ype "ilA * Bend in field as necessary to fit. 

. Inlet 
IlnietApron 

Outlet Apron 

ITEM 

UNJff 

EST/fll/A TED QUANTITIES 
C!t1SSA45 
Cnncr~te, 

Bux Culvert 

5.2 
2.8 
5.2 
2.8 

Reinforcing 
E;t,iel 

Lb. 

896 
239 
ff:./6 

239 

Stru:cwre 
Fxcavation 
Bux Culver£ 

Cu. Yd. 

3.0 
2.8 
3 
2.8 

LEGEND FOR PL.±'\CiNG RE-STEEL 
0. . W. W. Out.fkie ace of Win ~'f';;;/1 

I. F. W. W. - Inside Face of Wing Wall 

INLET OR OUTLET DTTA!LS 

FOR 

2 - 8' X 3' BOX CULVERT EXTENSION 
OVER CRrEK 
STA. 917 + 45.00 
STR. NO. 02-171-163 

0° sKrw 
SEC. 25-T103N-R64W 

IM 0907(77)309 
HS 20-44 
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I I 

.;J (T J.S) 7 Space;@ JO"~ 5'- JO" 

~1 {~[L~ 9~p~s ~10:____:- ?~ c:~ 
n1-16Spaces@5"=6'-8" 1'-2" 

- • k1 - ?O Sp;,ces ~ 5" = 8' - 4" ' I 
""'1E- - - - - ~- - - ~ 

h1 - 9 Spaces@ 10 ½" = 7'- 10 ½" , 5" 

PLAN 

6" 
2" 

1· - o· 

,.__, -2-·,1 

1.,.. s •1--H++-~---U-----· 'I I, 
t--

'l'J.J.J..-....--p1 @ 12 

- - - t-
11 b 

t-----

- ~ 
I 

T l ,- - ,-
t-----

++-H-+-++-1-+1-,._ \U:- ~=:: ~) ; -: 
~Jtt- ---- iii - -

I 
\ ... t--

+-4"-l-=lrrn::=t:t:?'·-:: ---· ~ - -
!"¥-o"Wa!I ~ 
~nsition "-

-p1 

I 
~ 11 :; 

~ 
~p1@12" 

-5_r,S, 
I I 
'' 
ii ,-. 
'' 

I~ 
t-+--n1 

'' 
ii 

t- 'I 

- ,- t-, ii 
'' 

- ,- t-

=l==l:==l=!::l=l=R=l-1--- i +- ---- --.- --
- - T+- -- --· 

I 

I 

Lp1 

--'--~-,r-- .L... - - -- ---,- - -
A 

___ ....,.t-· ------- ..-1---

:, 1 r 
(0 + -

LO d 
;...* 

V 
j 

OPTIONAL FILLET DETAIL 
(At Bottom Slab) 

Note: Contractor may form the optional tu// fillet, 
vrfth 2" Gharnfer as detailed. The cc,::;,t of the 
aaditional concrete snail be borne by the Contractor. 

,_ -

7" 

• 

2'-0¾" 

LEGEND FOR PLACING RE- STEEL 
T. i. s !JpcFTopSlah 
B. T. S. - Bottom of Top Slab 
r. i..!aS. ~! !J,00! £3ot£omSJab 
B. B. S. - Bottom of Bottom Slab 

- u. F. o. w. ~outside Face Ot ouis,d8 wall 
! F. o W - ln.;ide ! aco of() ,tsic!;; Wu!! 

M W. - Middle Wal! 

j'i--,--

s1 p1 .r E"t:istinrJ Box Culvert 

8'- 10" 

7' t1 

Sp;ces @ ·t 2"' = - o-- (Typ) 

6 Spaces@ 12" = 6' - O" 

n1 j 

I 
!)1 (J'i? 18" p1@ 1R" -. 

{. 0 

: :=:: = :: =:: =: :J 
s1 
j1-~I-~ 

ELEVATION 

¢ 
/;;jox ~ulvert 

17'- 8" 

J'-3'/4" ! 1'-3¼" 

18'-8" 

F5 BARREL SECTION 
(5' - u" Maxinn1m I iii) 

+--
I I ______ __,_ - -1 · - - - - - - - - -

n1_J 

L __ _j 

8'- 10" 

?'- ! ½" 

Opt. Gon;J/r. 

Con.sir. ,}f (Typ.) -

6 Spaces@ 12" = 6' - O" 2'-0¾" 

5TATE 
0~ 

PROJECT 

REINFORCING SCHEDULE 
ne F5 8-3rrc! Enc! Section 

SHEET TOTAL 
t~O. $iif:EF. 

/:lending Details 

Str. Typii SJ!A 

2'-6" k1 
-<-- -t -

r-E 
'~ 
C:' ~ Tyµe 11 
~;& 

L 

I E 2' - 6'~ l(Typ.) 

OPTIONAL kt SPLICE DETAIL 

Contractor may use optional reinforcing steel splice, as shown. 
T/rJJ co;! of11,e ;;i!ditirn,al rJJ;r,fcm,ing .-,tee! .-:haii !Je !inmr 1,y 
the Contractor. 

NOTES: 
dimonsfons <?re to z:cut of z,ar:';" 

Roquc,ct fc; additional reinforcinq s!r:HI sp!iceJ? at points other 
than those shown, must be submitted to the l=ngineer for pr,or 
,'J,JJprov:J/. !f adt:!ftion:;! sp!f,-:,es .:;re epf:Jrov,Jd, n,, peyment wit! ,"Je 
aiiowed for the added quantity of remforcmg steel. 

*Quu(dity ol z2 bars is no:: included in rc,iofotcii1Q :;Lee/. 
See BRFAKOUT AND DOWEL PLACEMENT DETAILS Sheet. 

EST/MA TED QUANTITIES 

liEM 

UNIT 

1 T F'5forrei Fncf Seci ·;n @ B' -

ClassA45 
Gwilcrde, 

Box Culvert 

Cu.Yd. 

9.2 

Reinfr>rcinq 
Sieel 

Lb. 

! 10 ½" I n1 ,~:,,+ 
Type 17A 

I~ 3/{I 

TypeS6A 

Strur:t11re 
Lxcavutiot ;, 
Box Culvert 

Cu.Yd. 

3.7 

F5 BARREL Et-..!D SECTIOt-..! DETAILS (8' O") 

FOR 

2 - 8' X 3' BOX ClJLVERT EXTE~~SIQ['J 
OVER CRFEK 
STA. 917 + 45.00 
STR. NO. 02-171-163 

0° SKFW 
SEC. 25-T103N-R64W 

IM 0907(77)309 
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8" 

3 

.1'- 8''. 

w1 ~ s.~co~ ~" =J' j,_1/!'._ _ 

s1 (T. T.S) - 8 Spaces@ 10" = 6' - 8" 

s1 (B.B.S) - 10 Spaces@ W' = 11' - 4" 

m-J - 15 Sp,1ces@ 7" = B' • 9" 

1' - 3" _ i1 (T. T.S) - 9 Spaces@ 10" = 7' - 6" 
~t"E- - - - - - - - ~ 

j1 (B.B.S) - 10 Spaces@ 10" = 8' -4" 

A 1 - 23 Sµuce& @ s· = D' - 7" 

f11 - 11 ::pac ,_,,@ 70 Y•· = ;;- - 7 1/;," 

F.xisfing Rnx Culvert\ 1' _ 7 P
17 

= - : =-•t-: : -: : ~: ~ -~~-H-----t--t-__,l'ti,~ 

'' 
! I . a 

2 - n1 -4-_ >----+++-+-< 1 ,"f ,S•-
; I -= 

pi@ i2" 
11 

-

- -
s1---11-tJ--tl+H+-1---Ll ·--! I - ~ 

,.. 

1' 0" 

12" 

p1@12"-
I -

i--+-+-++----1---j1 

1--+-+t+t+-ia:r .s. c-

I i 
5.f3.S· 

l 

PLAN 

2" 

:, 1 r 
(0 + -
V 
j 

OPTIONAL FILLET DETAIL 
(At Bottom Slab) 

Note: Contractor may form the optional tu// fillet, 
vrfth 2" Gharnfer as detailed. The cc,::;,t of the 
aaditional concrete sna/1 be borne by the Contractor. 

LO d 
;..* ,_ -

7" 

2'-0¾" 

LEGEND FOR PLACING RE- STEEL 
T. :. s :upcFTopSla[; 

B. T. S. - Bottom of Top Slab 
T. U.S. ~! o,oot £3ot£omic.'Jab 
B. B. S. - Bottom of Bottom Slab 

- u. F. o. w. ~outside Face Ot ouis,d8 wall 
; F. ;; W - ln . .,ide; aco of() ,tsic:o Wu:: 

M. W. - Middle Wal! 

1'-0" ,--.,. ~' 

, ,1 1 

Fxisting Bm, C!!hl~~ ~ 
' J n1 

.J,---

p1@ 1/l" 

p1 

L __ _j ELEVATION 

¢ 
/;;jox ~ulvert 

17'- 8" 

8'- 10" 

7' 11 

• 

Sp.,ces @ 'I 2"' = -o·· (Typ) 

6 Spaces@ 12" = 6' - 0" J'-3'/4" ! 1'-3¼" 

18'-8" 

F5 BARREL SECTION 
(5' - u" Maxinn1m I ii!) 

=··,,J 
h: 

p1@ 18" 

8'- 10· 

?'- ! ½" 

Opt. Gon,·,tr. 

Con.sir. ,_!f (Typ.) -

6 Spaces@ 12" = 6' - 0" 2'-0¾" 

5TATE 
0~ 

PROJECT 

REINFORCING SCHEDULE 
ne F5 8-3rrc! Enc! Section 

SHEET TOTAL 
t~O. $iif:EF, 

/:lending Details 

9' 6"' Str. 
4'-0" Str. 

Str. Typ;;; S-;;A 

2'-6" k1 .,._ -t -

r-E 
'~ 
C:' ~ Tyµe 11 
~;& 

L 

OPTIONAL kt SPLICE DETAIL 

Contractor may use optional reinforcing steel splice, as shown. 
Tf:;;; co,-,; of;;,e ;,;;ditirn,al ,,....,nfcm:ing ,-,,tee: ,-,:ha:; .'Je ::nmH :,y 
the Contractor. 

NOTES: 
dimonsfons <?re to z:cut of z,ar:';" 

Roquc,ct fa., additional reinforcinq s!::HI sp!ice,c at points other 
than those shown, must be submitted to the l::.ngineer for prior 
,'J,JJprov:J/. !f adt:!ftion:;! sp!f,-:,es .:;re epf:Jrov,Jd, n,, peyment wit! ,"Je 
aiiowed for the added quantity of remforcmg steel. 

*Quu(dity ol z2 bars is no:: included in rc,iofotcii1Q :;Lee/. 
See BREAKOUT AND DOWEL PLACEMENT DETAILS Sheet. 

liEM 

UNIT 

EST/MA TED QUANTITIES 

ClassA45 
Gwilcrde, 

Box Culvert 

Cu.Yd. 

E0.3 

Reinfr>rcinq 
Sieel 

Lb. 

2:t:J4 

Type 17A 

I~ 3/{I 

Type SBA 

Strur:t11re 
Lxcavutiot ;, 
Box Culvert 

Cu.Yd. 

4. 

F5 BARREL Et-m SECTIOt,i DETAILS (9' O") 

FOR 

2 - 8' X 3' BOX ClJLVERT EXTE~~SIQ['J 
OVER CRFEK 
STA. 917 + 45.00 
STR. NO. 02-171-163 

0° SKFW 
SEC. 25-T103N-R64W 

IM 0907(77)309 
HS 20-44 
( & Al T.) 

AURORA COUNTY 

DiSIG~JED ny 
SK 

':URC".'03411 

S. D. DEPT. OF TRANSPORTATION 

CK nES BY 
DC 

JULY 2012 (~ OF G) 
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YEAR PLATE 
DETAILS FOR 

ORIGINAL CONSTRUCTION 

YEAR PLATE 
DETAILS FOR 

NEW CONSTRUCT/ON 

GENERAL NOTES: 

I 

15" 

¾" 1 ¼" ½" 1" 2½" 1" 2½" 1" 

I 

~ ~ 
PLACE 

IAPPROPRIA TE 

NUMBER 

HERE 

17" 

¾"1 ¼" 2 ½" 1" 2½" 1" 2½" 

~ (OJ PLACE 

i',PPROPRIAT! 

NUMBER 

HERE 

2 ½" 1¼" ¾"I 

I 
---,----
~ - --=-
~ 

PLACE 

APPROPRIATE 
hb NUMBER 

HERE 

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

1" 2½" 1 ¼" ¾" 

I 
I ~ -~ 

;,;:: 

PLACE 

i',PPROPRIATE h~ 
NUMBER 

HERE 

-r-$ 
_E..._ 

1. Year plates of the general dimensions shown shall be constructed on all box culverls and bridges. The year plates shall be constructed in reverse 
and attached to the forms in such a manner that the finished imprint in the concrete does not exceed one-half (112) inch in depth. 

2. Year plates shall be located on structure(s) as follows: 

a. On cast-in-place box culverts the year plates shall be four and one - half (4 112) inches below the top of the upstream parapet wall and centered 
laterally on the upstream face. On precasl box culverts the year plate shall be centered laterally on the upstream face of the lop slab. Where an 
extended interior wall interferes with this location, the year plate shall be centered in an adjacent barrel. 

b. On bridges with six (6) inch curbs or "Jersey" shaped barriers with no endblocks, the year plate shall be centered vertically on the curb face 
approximately six (6) inches from the end of the bridge, or as designated by the Engineer. On bridges with "Jersey" shaped barrier endblocks. 

the year plate shall be centered on the upper sloped portion of the barrier approximately 5'- 6" from the end of the bridge, or as designated by 

the Engineer. There shall be one year plate at each end of the bridge on opposite sides. 

c. When the plans specify that both the original date of construction and the date of reconstruction are to be shown, one date shall be placed as 
listed above and the other located adjacent to it. Both year plates shall be shown at each end of the bridge on opposite sides. 

3. There will be no separate measurement or payment made for year plates on box culverts and bridges. All costs for this work shall be incidental to 
other contract items. 

Year Plate See Note 2 (c) 

JERSEY BARRIER 
(With Endblock) 

Published Date: 2026 

End Bridge 

s 
D 
D 
0 
T 

End Bridge 

JERSEY BARRIER 

DUAL DATE YEAR PLATE DETAILS 

Year Plate See Note 2 (c) 

TYPEBCURB 
June 26.2012 

PLATE NUl,(BER 

460.03 

Sheet I of I 

W/3 to W/2 

j bar 

Phase One 

W = Box Opening 

* * (along bar) 

STATE 
OF 

S.D. 

' ' I 
_ 1 2" x ~" Keyway cm b:'.:/-._..L] 

splice bar i 
--------------c -------' 

jbar 

Phase Two 

PROJECT 

TYPICAL SINGLE BARREL CONSTRUCTION JOINT LOCATION 
(BOTTOM SLAB ONLY) 

wbar 

m bar 

j bar 

Phase One 

~ Interior Wall 

' 15" 

* * (along bar) 

Phase Two 

TYPICAL MULTIPLE BARREL CONSTRUCT/ON JOINT LOCATION 
(BOTTOM SLAB ONLY) 

* See table of Lap Lengths for correct length of lap to use. 

GENERAL NOTES: 
BAR LAP LENGTH 1. The s bars shall not be cut and lapped. 

SIZE SPACING< 6" 
#4 1' - 9" 
#5 2'-3" 
#6 2' - 9" 

#7 3'-3" 

#8 4' - 3" 

Published Date: 2026 

SPACING"l:.6" 
1' - 6" 
1' - 9" 
2'-3" 
2'- 6" 
3' -3" 

s 
D 

2. Them and j bars listed on the barrel detail sheet(s) are the 
length of bar required not including laps. 

3. The cost of additional reinforcing steel for the lap shall be 
borne by the Contractor. 

4. All costs for constructing the optional bottom slab construction 
joint including labor and materials, except for the additional 
lap reinforcing steel, shall be incidental to the contract unit price 
per cubic yard for " Class A45 Concrete, Box Culvert ". 

June 26, 2012 

o OPTIONAL BOTTOM SLAB CONSTRUCT/ON JOINT 
0 

PLATE NUl,(BER 

460.I I 

Sheet I of I T 

SHEET TOTAL 
NO. SHEETS 

2 - 8' X 3' BOX CULVERT EXTENSION 

G)oFG) STR. NO. 02-171-163 

JULY 2012 
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x--x--x--x 

' ' ·-- _.J 

Eyebolt (See EYEBOL T DETAILS) 

DETAIL FOR FENCE ANCHORS 

Flowline Box Culvert 

GENERAL NOTES: 

1. The fence and post details shown are for illustrative purpose only. 

~t-f-----------+ 11 
The fence shall be as specified elsewhere in the plans. 

2. Eyebolts shall be placed on all of the box culvert wing walls. 

3. Eyebolts shall be r,, inch diameter and shall conform to AS TM A307. 

4. Eyebolts, nuts, and concrete inserts shall be galvanized in accordance 
with AASHTO M232 (ASTM A 153). Concrete inserts of corrosion 
resistant material need not be galvanized. 

5. Cast-in-place eyeballs shall have a nut attached, be 4 ½ inches (Min.) in 
length and shall be embedded such that the eye of the bolt is flush with 
the concrete surface. (See Eyebolt Details) As an alternate, cast-in-
place concrete inserts, capable of developing the full strength of the ¾ inch 
diameter threaded eyebolt, may be used and shall be set in the concrete 
in accordance with the manufacturer's recommendations. The eyebolt 
shall be of sufficient length to develop its full strength. The eye of the 
eyeball shall be flush with the concrete surface. 

6. The cost for furnishing and installing eyebolts and/or concrete inserts 
shall be incidental to various contract items. 

VIEW A-A 

Length of Eyeball 

EYEBOL T DETAILS 

December 23.2012 

Published Date: 2026 

s 
D 
D 
0 
T 

FENCE ANCHORS FOR 
BOX CULVERT WING WALLS 

PLATE NUl,(BER 

620.16 

Sheet I of I 

STATE 
OF 

S.D. 

PROJECT SHEET TOTAL 
NO. SHEETS 

2 - 8' X 3' BOX CULVERT EXTENSION 

G)oFG) STR. NO. 02-171-163 

JULY 2012 
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~i 

"'I b ~, 
(") 
'"' 

f 

Class B Riran _J 

l 

I 

sgsn 1 

~I 
I 
I 
I 

24' - 2 ½:'' 

\ !! (?) 
----jr------

1 • 

Type B Drafnar:;e Fabric i 

2 1 

C/1?.es B f?ire;, 

bl 

"'i 

T pe B Drainage Fabric 

6ff - 1 Ya": 

I 

(;: 
WBL 

18' 9" 
4.9: 1 ± 

INDEX OF CULVERT SHEETS-
_,1,,eez No. - Gen,,;a/ L!r!lWl!!'J and Qu;ontil;;,s 
Sheet No. 2 - /I/oles and Undercut Details 
Sheet No . .3 - i:Jreakout and Vowel Placement Details 
.S!1eef No. - inlet nr Ouffet Dotaifr (A) 
Sheet No. 5 - Inlet or Outlet Details (B) 
SJ1ec1 No. - F5 B'-'1rel End Sectiu,1 Ddail& (5' - O'J 
Sflect No. 7 - Detai!c of Standard Plate No'c. 460.03 & 620.16 

NOT~: Ali statmns and d1mens1ons are based on suNeyiorigmal 
plans of !Ile r-xistirg bor cuirert. The intea! is to matrh 
the existing box location, flowline, and slope. 

20'-0" 

45' O" 

213 • 4 Y.'± 

90' O" 

! 
lf 

Meaian 
I 

PLAN 

ELEVATION 

ESTIMlJ. TED QUANTITIES 
ITEM 

Class A45 Cunctt::Jie, Bux Culve,t 
J3!;f,,~:i,'lfl_Sf~ ___ _ 
.§!_rucJ!!.re f0Ca:-!!!,liO'!.,_ Bo!__CU~rt -
81;., Culvert Uodu ,,ut 

* C/H.SS B Ripr,,p 
Type B Drainage Fabric 
Bt,Hkor! Stmdur;;! Ctmcref;,; 
Install Dowel in Concrete 

UNIT 
I== = = 

Cu. Yd. 
~ _b"r._ 
~ C.!!c_YcL_ 

Cu. Yd. 
Ton 

Sq. Yd. 

Each 

45' O" 

QUANTITY -
66.4 
8!'72 

38 
134 
40.6 
64 

48 

! 
q; 

EBL 
' 

::>O' O" ?4'- O" 

* Topeka Shiner Strcnm 

* For estimating purposes only, a factor of 1.4 tons/cu. yd. was 
ur,id convert Cu. to Tonr. 

r'i..ANSuY: 
OFFICE OF BP!DGE DESIGN, SOUTH DAKOT4 DEPAR1JAENT 0~ TRANSPORTATION 

5TATE 
0~ 

3'-0" 

PR04ECT 

1/J' - O" 
(Tvp.J 

SHEET TOTAL 
t~O. $iif:EF, 

GENERAL DRAWING AtolD QUANTITIES 

FOR 

9' X 9' BOX CULVERT EXTENSION 
OVER CRrEK* 
STA. 994 + 00.00 
STR. NO. 02-186-165 
PCN 034U 

0° sKrw 
SEC. 30-T103N-R63W 

IM 0907(77)309 
HS 20-44 
( & Al T.) 

AURORA COUNTY 

DiSIG~JED ny 
JMH 

S. D. DEPT. OF TRANSPORTATION 

CK nES BY 
BAF 

JULY 2012 (~ OF 0) 
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'!'" 

-(:')J-~ 

a rn 

27' - 9" (Typ.) 

SPECIF/CATIONS 
Dctfgn Spec!tfcat!ons: AAS. !TO Staniiard Specfticat10ns far H!ghwiiy Bridges. 2002 Edition 
(Service Load). 

2. Standard Specifications for Roads and Bridges, 10-1-25 Version, Required Provisions, and 
S1 .. ,dai Proci:,ion:. as i::dud::d ir: ;he P.-op:::Jal. The Stan:J.:rd Speciiicati:::1s f::i Ru.:ds .1:,d B:idg:::-
are available for download and viewing at https:lldot.sd.govldoing-business/contractors/standard-specifications. 

GENERAL NOTES 

1. Design Live Load: HS 20-44 and Alternate Loading. No construction loading in excess of 
lei;::/ lo:::! W::i COi:;1d1::ed. 

Tl•i de••i1n "'the iarri• se•·••on ba·, .. d c .. , a , ... ilin••rn he, .. :,t or •me if) f, .. ,t a .. ,, 
in~lude;'a11 ;ubs~quent fill heights up t~ a~d includi~g the mafimum fill h~ightof 5 f~et (F5). 

3. Umt Stresses: Concrete fc' = 1 Boo p.s.i. 
Reinforcing Si:Jel = .? ·7000 p.s. i 

Al! concmte rhall be C!!lss A-15 tanformin,7 to Section 460 

.r=, Al! reinforcin::; steel sh:1!! conform to I\STM /\615 Grode 60 

6. Alf exposed edges sha!! be cham"'lred 314 inch. 

7. Use 1 inch clear cover on al! reinforcinfl steel EXCEPT as shown. 

8 The Contractor shRII imprint on thA structure the datA of the existing hox wlverl 
COiiSlrocLion as WcJil a" the il6!te u! nee; comdruc,,on as sµCfcifiCfd aliil deiaileei un StiJn<Jwd 
Plate No. 460.03. 

9. Care shall be taken to establish Working Points (W.P.) as shown on the wings. 

10. Circled numbers in PLAN and ELEVATION views on the General Drawing are section I.D. 
Numbers (.••z•e SUDO i MC1foriaiD Mtmual) 

Cost ot PretDrmx·cJ ExDans1on Joint Hiler ... ,eci apxon constn1ction sh.ti! be 1ncicfx·ntai to 
the other contract items. 

DIMENSIONS OF EXISTING BOX CUL VERT 
NI det11ils Dnd ii!!meDtion, ofiii•3 ED!sting Box Cu/;:x,rt, ,fiimta!ned thete piDns, Dre pxovkied 
as information only. It is the Contractor's responsibility to inspect and verify the actual 
tix·ld rnndit!Dns iiiiJd iiiiY nccesx2ry ,iJJmenziort affecting the c,,,,,,,.c.,rn:Cf c,Jm,ole;tfan ot the work 
required for this project. Original construction plans can be obtained from Office of 
Pfidg:t De:1ign. 

UNDERCUT LAYOUT 
(Bottom Dimensions) 

r·-1 
1·• .I 
•. : ·.1 

le 

i ,· 
2' O" • 

(t11in) 1 i 
' . - - . - - - --c-_J 

SEC.A A 
(For Limits of Un,1erc ;t) 

5TATE 
0~ 

PROJECT SHEET TOTAL 

ESTIMATED QUANTITIES 
ITEM I UNIT I QUANTITY 

rf, Box Culvert Undercut I Cu. Yd. I 134 

¢ For payment, quantity 1s based on plan shown undercut dimensions 
and wf!! not be measured unless the Fngineer order.5 a change 

NOTES At..!D UNDERCUT DETAILS 

FOR 

t~O. $iif:EF, 

9' X 9' BOX CULVERT EXTENSION 
OVER CREEK 
STA. 994 + 00.00 
STR. NO. 02-186-165 

0° SKEW 
SEC. 30-T103N-R63W 

IM 0907(77)309 
HS 20-44 
( & Al T.) 

AURORA COUNTY 

DiSIG~JED ny 
JMH 

'•URC'/03411 

S. D. DEPT. OF TRANSPORTATION 

CK nES BY 
BAF 

JULY2012 



IM 0907(77)309 30        75

BREAKOUT STRUCTURAL CONCRETE 
1. This work will consist of breaking out and disposing of structural concrete. All 

f>roi:.0:n ccrn:reh::: and othr:+1 di~:u--Jrd!f:::d mafericd t1/ill he di:0;>0Sf:::d ot in ac:, :ord,mce 
with the Waste Disposal Site notes found in the Environmental Commitments Notes. 

2. Define the breakout limits with 314 inch deep saw cuts. 

3. A~y.additional breakout requirt;d due IC?, spa/ling .?.r crl!~king_ oft~e exis_ting struct!-!re 
will D•3 dc-:>anmc,ed En,.>mer::c Wn,3re >ddmona-: Dreac-:out m the oarrr·! scrnor cf 
the existing structure required, care shall be taken not to damage any of the existing 
~~~d~~~in~cel. steel wit! be left in place and thoroughly clecnec! by 

4. Adciiiionai breakout in existir,y wail:; or /up 1>iab will require :;ho1i11g uµ oft/,,; 
paronet rmd tnp slAh, a.s directed hy the Enqinecr 

5 Plans quAntity payment will hA full r:ompensAtion for this itAm regFird!Ass nf the quantity 
actually broke" out, umuss rmeasu,em"nt is urdfiricid by the !..:ngr"eeL lfliiici Engine", 
ordRr.s bf1'lakn11t beyond the limits 8hown, thi.s adrlitioni>I br,,mko11t will he ('Rid for at the 
contract unit pnce par wbic yurd icr Broakoct Slrcctural Cuncruto. II add1l1cnai breakout 
is caused by the Contractor's operations, no additional payment will be made. 

6. Breakout Structural Concrete will be paid for at the contract unit price per cubic 
varci. Thie pavment shufi be tu/I rnmpensat!on fer fumfshinr; all materials. Jaboc. tooic 
and equipment necessary or incidental to breaking out the structural concrete. Payment 
includes. !Jut not !imii11d lei •.?xc.1valion re,cuire;!i to p•.i"!fo,m /h;i reqwred t1reahout, 
sawcutting, breaking out concrete, cleaning and sandblasting reinforcing steel and 
;;onc,eti· ;;Ur/,n1es, ,md 1;1mcwing w1d ,Ji;;po;,fog ui all was(!; ma!cria/;; to t,disfudori!v 
complete the work. 

INSTALLING DOWELS IN CONCRETE 

1. Thfi ;1po.-:c re,-,;;, mi.;/un: ;;haft be uf a ty;,e f;;; bonding ;;fed to fo:tdern:d c:uocr;:/i~ arnl 
shall conform to AASHTO M235 Type IV, Grade 3 (Equivalent to ASTM C881, Type IV, Grade 3). 

2. The diameter of the drilied holes shall not be less than 118 inch greater, nor more 
than .'l/8 li?ch gceatc:c th.en thn ;jiamatec nf the: dowels nr as ner !ha Mcmufretuncc's 
recummendai1uns. Holes shall noi be cJrillecJ using core biis. Tile dniied t1ules shali be 
l?loMtn ouf with r;ompres.~Ad ,~fr using a r!evirA fhqf wi/! reach the hack nf tbff ho!f! to 
ensure tliat ail debns or loose material has been nimvved prior to epoxy liijectwn. 

3. ivfix epoxy" resin as recommended by the Manufacturer and apply by an in1ection method as 
approved by the Engineer. Beginning et the back oftbe dri!!ed holes. fill thA hn!As 1/.'3 
to 1/2 fuii of epoxy, or as recommended by tile M:mut:1ctww; prior to msertfon of the 
steel bar. Care shall be taken to prevent epoxy from nunning out of the horizontal holes 
prier lo stc·el iJJCr incortio,1. Ro/ate lhe clee/ !car during inst2ffatio,1 to cfimh!J!le voids 
and.ensure_ complete bonding of the bar. Insertion of the bars by the dipping or painting 
meii;Od& cc•1/I nut be ;1llow1~d. 

4 No !uadti ;;haff i,e upplit:d to epoxy 0;-oufr:d dmvel b;irs w1til ff,e fiJ oxy ,,,sit, has ft.~d 
sufficient time to cure as specified by the epoxy resin manufacturer. 

5. Embed z2 dowels 8" into existing concrete. 

6. z2 dowel bars shall be #6 deformed bars conforming to ASTM A615 Grade 60. 

7. The cost of drilling holes, epoxy resin, dowels, installation and other incidental 
items sh.cf! be incluc!ed in the, .contr-3ct unit pci.;e pr,r e;c.ch for lnstnll Dowel in C.cncn,fo. 

ESTIMATED QUANTITIES 
(Inlet anci Outlet 

JTEP:f UNiT I CJUANT/Tc! 

_JiO._§_ -
•18 

10'-3" 

1 4 S:Spacos@18" ,r 6"(/yp.) 1'·4 

r--- ------------, ----------- ---7 

• _i_ • 

' I 

3¾"' !U- : • ~ ,,,,,,,- Existing Box Culvert 
I ' • :y 

Ci 
RDx Culvert 

VIEW A-A 
(Dowel Locations) 

! ., 
' 

•i 

fzf:~ars tn bA rlril/Ad in And 
~uted with Cpo.,y. (Typ.) 

DETAIL ''X" 

~ Existing Box Culvert ~ 

L i __ \_ 

S1- __ - __ - _ --_ -_ -- _ -- _ 
------t-' I 

I' 
- _!_11 

1: 
Ii 

--1: 

' ___ :_i: 
I ,1 

PLAN - DOWEL DETAILS 
(/nit:! and Ouffi!"t) 

Limits af Brcnkout 

5TATE 
0~ 

PROJECT 

Limits of Breakout 

,Existing Box Culvert, 

,,v·'v'v'-/'-,"-/'-/',.r-../'-'"'""'= := ::-:--- -~ ~ ~ j ~ = -~ = - -= ~ -~ l 
'I: 

7 . ~ -L-w<;; 
.-o"i 0 

~0-◊(')0-',;-..A, ;(:-"/>/'-,/(',....."'?""",,.....:: =: {:s;.:: = 1. m -i,---, 

, • .'\_ Siaw Gut ine • / 

PLAN"' BREAKOUT DETi\lLS 

,Existing Box Culvert, 

Limits of Breakout , -'- --- -_LA t::,- ~c.~ - - - - - - " 

-"-A)✓v''-./v''Ji J J 

SHEET TOTAL 
t~O. $iif:EF. 

r Limits of Breakout 

.Qv'_,'<",~Y,X')()''""'.~ I I 1V"v'_,'-(.v,.:_....,,,_·_v-,_,/'-''""-

{tS·£$?,~.~_k"''.'i'..._.~X,~.7-.·:~'""-1_7-_ -=--i._...="'~--=-. ---1 7F:: C, =: ~~~~~,!~~~~~~ 
I ... , - - - - : ~ - - , r - - - - - - - -1 ■ I' 

'•,¼\__ Saw Cut Line i '" •./V•J • ., .,,-,i •.n: • .,,-

ELEVATION - BREAKOUT DETAILS 

:!_I __ 
BREAKOUT AND DOWEL PLACEMENT DETAILS 

FOR 
,I 

9' X 9' BOX CULVERT EXTENSION 
OVER CREEK 
STA. 994 + 00.00 
STR. NO. 02-186-165 

0° SKEW 
SEC. 30-T103N-R63W 

IM 0907(77)309 
HS 20-44 
( & Al T.) 

AURORA COUNTY 

DiSIG~JED ny 
JMH 

C1UR!Ci034f i 

S. D. DEPT. OF TRANSPORTATION 

CK nES BY 
BAF 

JULY2012 

DRI\FT,O BY 
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w. \ 

u3 --1 

zi;:~ha/1 NOT !Jo baift monolithic witi1 
the Box Culvert. 

1/ " nrefc,rmecl I¼". '½:". . 72 ~t Filler. I ~ans,on Jo, 

- @12"=17'-0" / 1 - 17 Spaces 
p _ _/ L.,__ _____ u_ ta· 0" 9" ' 

' 
PLAN . 
• • •1 r by rotation.) lnlets,m,a (Outlet Shown, 

SEC. E-E 

WP. 

M 
"' SJ < 

See DE i AIL X" 

9" 16" 6" e'l ~ 22 Spacos 

1§:·Q':.. - - -

DLA.N 
{Outlet Sh,,wn."!nle; simfr,r bJl rotation.) 

1 ½"Cl .• I I..,_ I 
9" 
~ 

c 
' 
~ 
II 

PROJECT 

~ a,' ! 
·;, L .. ~ 
.,._ '"~' 

11 
"' ~! ~, 

"tj>j 

9" ' ~I ,-- re@12" i 

; "' 
Bl 
-; 

DETAIL · ''X" 
• (At Bottom Slab) 

INLET OR ou;~~T □E:A•~~:~SION 
~L" VERT t:X' • 0o c,Krw a• X 9' BOX f., "'- ·R63W 

~ - SO-T103N- _ OVER CRCEK SEC. IM 0907(77)>09 
- 994 + 00.00 - HS 21).44 

STA. •• a~-186-160 (&AIT.) STR. NO. L 
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O.Fr!.W 

IF.WW. 

Opt. Const. Jt. 

g3 

LEGEND FOR PLACING RE-STEEL 
0. F. W. W. - Outside Face of Wing Wall 

1' - 6" 

½" 
hO - 15 Spaces (i'i1 18" = 2?' - 6" 18" .2'-0" 

'-e1 o:, "'I 
l,ri :; 

~~=:::::::::::::::::!:::=:::::!::::::!:::::!:::::!::::=~ t 

VIEWG-G 

18'-0" 2'-6" 

O.F.W.W. 
h -11 Space::@ 18"~ 16' 6" !.F.Vr'.W 

H-+-+-+--c'c r::: .... , ·""-· +---r--1-t--1r---­_o.~ • • - -

VIEWF-F 

or 

c?or 

1 ½"Cl. 

9" 

3'-9" 

4'-1 ½" 
4'· JOY,.· 

SEC. C- C 

iype 

str. 

Str,__ 
i98 
19~ 
19B 
ii12 

S1?t, 
4 4' -9" S6A 
5 -0" .'F/r. 
4 22' - 6" Str. 

5 5'-0" 19B 
4 3U' - If' 19B 

..1.. _g1·~" 17,1_ 
4 22"-3"" 17A 

..1.. _t,· :..![' 17,1_ 
4 15' - 6" 17A 

Str,__ 
Sir. 

SIL 
Sir. 

S12 
Str. 

4 19' - 6" Sir. 

u5 3 I 4 I 26' • O" Str. 
NOTES: 
A!! ditm-msinns o, d to • r ,tor liar,,, 
171 See cutting diagram. 
-;'( Be, id in fi/'1/d nl°ir:·es: ?,y tD fit. 

~I 
l 
--i~l 
_J;'..t 

c:st 
i-.l 

5TATE 
0~ 

S.D. 

PROJECT SHEET TOTAL 
t~O. $iif:EF. 

RE/,"',JFDRCING SCHEDULE 
(For One Inlet or One Outlet) 

Bending Details 

g4, 22'-3" 4'-3" ,, 

~~- ll~' 
~ /1 ~ I" , 

g4!.J-3''. 1..,22'-3''.,.. ~1 

Type 19B 

5'-0" 

3'-,r 

Type 198 

12 
~j4 

12 li'!l_ ---
4 Typi', 17A 

;.,1-;;;1 - -------\--=---
i~I -

u1 1/; 2' 

iJ3 9'-3" 

kO 2'·i:i" 1/J'-9' 

k 6' 3½ 6'-11½" 

k0 6' 6" 

Typ,; 17i; 

ESTl/ll/A TED QUANTITIES 

L 
'Inlet 

IJ!!fot~"O.'! ... 
1.Qutl~ _ 
I Outlet 1\ rron 

ITE:.fvi 

UNIT 

C!Bssi\15 
Concrete, 

Box Cu!v,,rt 

Cu. Yd. 

20.:3 
7.7 

- - -
20.3 
7.7 

F~ein.,)rci. g 
Steel 

Lb. 

2:329 
597 
2329 
097 

lto!LET OT OUTLET DETAILS 

FOR 

Structure 
~xcavation, 
Dox Culvert 

Cu. Yd. 

9.6 

77 
9.6 
7.7 

9' X 9' BOX CULVERT EXTENSION 
OVER CRrEK 
STA. 994 + 00.00 
STR. NO. 02-186-165 

0° sKrw 
SEC. 30-T103N-R63W 

IM 0907(77)309 
HS 20-44 
( & Al T.) 

AURORA COUNTY 

DiSIG~JED ny 
JMH 

,,URC'!03411 

S. D. DEPT. OF TRANSPORTATION 

CK nES BY 
BAF 

JULY2012 
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n1 - 8 Spaces@ 5 ½" = 3' - 8" ---;-

1
--,.......-._--:::i---. _ ~ - 3" 

Ji -2Spaces@18"" =3"-0" I 1'-6" 

/( 7 - SpcJr:es 6' = 5" - O" ~-.,........=;;:;;:::===-----;,-, 

!<1 --,--,,, !"1-1'! 

j1 ---t----rt+±--4--

3" 

1'. 0" 

- -- --
----- -------

1'- F5 = -ff 

mt - P SpAr.es@ 6" = 4' - 6" --;--,--FF;:;:::-::-_, ___ n-t 

j1 - 3 Spaces@ 18" = 4' - 6" --;--,---._.--_~1 _ 

Ai -10 Spdces@6' = 5"-0"-,---,--::;:;:::-::-_, ___ .., 

hf ~ f, >)pc,:HS 11" = 6' - 6n ~--=;;:;;:::===----i 

.a" 
:r:... 
3" 

3" 

- -1- - - - - - - - - - - - - - - - -

"c"---=!s;::c:t:=;::1=;:=1=:i::e.;:l=F;l'=!==!=:i=t~. -y:- --- --- --- --- --- -

-i:, 

~ 
I _____ @ _______ _ -(3.J-G-- - - - - - +-~ ........ ~_,_-.......... -----. -----1. --------------

I 

_) __ 7 f1 

PLAN 
(l Ji1t/e. Shown - ; op !!!ab) 

-0" ~1 

OPTIONAL FILLET DETAIL 
(Ai Bouum Slab) 

Nor" Crn1tra111or mHy 1, 11 m op1,onc11 full ir!let, 
with 2" Chamfer, as detailed. The cost of the 
-1ddi1ion.1! conuetc ,,ha!! fie • Drm; !iy t ,,; Co,;tra. wr. 

pt, f1~ = ~-----------

p 1 @ 18" ---,-----, 

fn7 

1-
1 

i 

ELEVATION 

' '4<-- -t- -·-
__ 4- _ -

--t--1-
-- I- -1-

1--- -- - - - -- - - - -- --

..._,__ __ Existing Box Culvert 
c""'w--

-p1@18" 

p1 

k1 

p1 

'~~ ~,;:r-­
":'j 
;_ '¥ 

p1@ 12"---t-_.,_ ... , 

j1 --➔---+---:--<----i----i 

kt--+-;::i;_:t,::.;,q::.t,-:i';.~-=i';.-:;;,-=i~-,. 

,_ -,, 
w -•- - - - - - - - - - - - - - - - -

17½" 

1·- rW 
! 

h1 

,-E-- - -

L __ 

: .............. 

PLAl'J 
(Outlet Shown - Bottom Slab) 

_ _ 1Q'.: 3::.__ _ _ 
9'-0" 

! 

Opt. Constr. Jt. (Typ.) ~ 

8 ;;paces@ 12" = 8' - U" (iyp.) 

7 Spaces@ 12" = 7' - O" 

_ _ 1~3::.__ __ 

F5 BARREL SECTION 
(b' - 0' Maximum Fill) 

?' - 1 Vi" 

0, 

• Mk. 

ft 

j1 

ki 
m1 
ni 

J!.1 * z2 

5TATE 
0~ 

PROJECT 

REINFORCING SCHEDULE 

SHEET TOTAL 
t~O. S.iif:EF. 

/:lending Details 

~I!;[ 
I ?'-s½;_l(fyp) 

OF ! !ON;fL k i SF"UCE. Llfi fflL 

~'-5 ~•I k1 

~.'_• I-" C:, )( 
,-~ 

L 

L 
I 11" I h1 ,~:,,+ 

Type 17A 

I Z7t:'I 
Type S6A 

Cuntrai.;tor may use uµtiom::tl rai11forvi,1g :sttJel ~µlict:1, as ~1,ow,,. 
The cont of the odditfona! reinforcing steel shn!! be bomc by 
tt,e Cuiilracior. 

NOTl::S: 
dimens, ms are our to rnJt or har>;; 

f'/r,qw,.st far adrlitionri! reirif'Jrcing st1eel ep!ice.s 11t priinte rither 
than those shown, must be submitted to the t:;ngineer for prior 
approval. ff additional splices are approved, no payment wit! be 
diiow&d for the ddded qudntity of reinforcing steel. 

*Qwsiility ul z2 !Jar.; is nut included in f"l"3iufotr;ing "'eel. 
See RRFAKOUT AND DOWEi_ Pl ACFMENT DETAIi S Sheet. 

EST/MA TED QUANTITIES 

ITEM 

UN/1 

12 - .5 Barrel nd •1ect11ms 

ClassA45 
C>mcr0;fe, 

Box Culvert 

Cu.Yd. 

!0.4 

Reinfrircing 
Stoel 

Lb. 

22;:;0 

Structure 
i iCaf;rtion, 
Box Culvert 

Cu.Yd. 

3.U 

LEGEND FOR PLACING RE- STEEL 
7. r. S. - lop ot Top Slab 
B. S. - Bottom of fop Slab 

_I_. B~ . .:_ To~f ~ttO'!!.._ SI<!!!_ 
B. B. S. - Butto111 of Bottom SI;;/; 
0. F. W. - Outsfr!,J F.1ce of Wat! 

I. F. W. - Inside Face of Wall 

F5 BARREL Etr!D SECTIOtrl DETAILS (5 O") 

FOR 

9' X 9' BOX CULVERT EXTENSION 
OVER CRFEK 0° SKFW 
STA. 994 + 00.00 SEC. 30-T103N-R63W 
STR. NO. 02-186-165 IM 0907(77)309 

DiSIG~JED ny 
JMH 

'rURC"!0341f 

HS 20-44 
( & Al T.) 

AURORA COUNTY 

S. D. DEPT. OF TRANSPORTATION 

CK nES BY 
BAF 

JULY 2012 (~ OF 0) 
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YEAR PLATE 
DETAILS FOR 

ORIGINAL CONSTRUCTION 

YEAR PLATE 
DETAILS FOR 

NEW CONSTRUCT/ON 

GENERAL NOTES: 

I 

15" 

¾" 1 ¼" ½" 1" 2½" 1" 2½" 1" 

I 

~ ~ 
PLACE 

IAPPROPRIA TE 

NUMBER 

HERE 

17" 

¾"1 ¼" 2 ½" 1" 2½" 1" 2½" 

~ (OJ PLACE 

i',PPROPRIAT! 

NUMBER 

HERE 

2 ½" 1¼" ¾"I 

I 
---,----
~ - --=-
~ 

PLACE 

APPROPRIATE 
hb NUMBER 

HERE 

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

1" 2½" 1 ¼" ¾" 

I 
I ~ -~ 

;,;:: 

PLACE 

i',PPROPRIATE h~ 
NUMBER 

HERE 

-r-$ 
_E..._ 

1. Year plates of the general dimensions shown shall be constructed on all box culverls and bridges. The year plates shall be constructed in reverse 
and attached to the forms in such a manner that the finished imprint in the concrete does not exceed one-half (112) inch in depth. 

2. Year plates shall be located on structure(s) as follows: 

a. On cast-in-place box culverts the year plates shall be four and one - half (4 112) inches below the top of the upstream parapet wall and centered 
laterally on the upstream face. On precasl box culverts the year plate shall be centered laterally on the upstream face of the lop slab. Where an 
extended interior wall interferes with this location, the year plate shall be centered in an adjacent barrel. 

b. On bridges with six (6) inch curbs or "Jersey" shaped barriers with no endblocks, the year plate shall be centered vertically on the curb face 
approximately six (6) inches from the end of the bridge, or as designated by the Engineer. On bridges with "Jersey" shaped barrier endblocks. 

the year plate shall be centered on the upper sloped portion of the barrier approximately 5'- 6" from the end of the bridge, or as designated by 

the Engineer. There shall be one year plate at each end of the bridge on opposite sides. 

c. When the plans specify that both the original date of construction and the date of reconstruction are to be shown, one date shall be placed as 
listed above and the other located adjacent to it. Both year plates shall be shown at each end of the bridge on opposite sides. 

3. There will be no separate measurement or payment made for year plates on box culverts and bridges. All costs for this work shall be incidental to 
other contract items. 

Year Plate See Note 2 (c) 

JERSEY BARRIER 
(With Endblock) 

Published Date: 2026 

End Bridge 

s 
D 
D 
0 
T 

End Bridge 

JERSEY BARRIER 

DUAL DATE YEAR PLATE DETAILS 

Year Plate See Note 2 (c) 

TYPEBCURB 
June 26.2012 

PLATE NUl,(BER 

460.03 

Sheet I of I 

x--x-- x--x 

x--x-- x-- x 

GENERAL NOTES: 

' ' 1_ -- .J 

Eyebolt (See EYEBOLT DETAILS) 

DETAIL FOR FENCE ANCHORS 

1. The fence and post details shown are for illustrative purpose only. 
The fence shall be as specified elsewhere in the plans. 

2. Eyebolls shall be placed on all of the box culvert wing walls. 

3. Eyeballs shall be ¾ inch diameter and shall conform to ASTM A307. 

4. Eyeballs, nuts, and concrete inserts shall be galvanized in accordance 
with AASHTO M232 (ASTM A 153). Concrete inserts of corrosion 
resistant material need not be galvanized. 

5. Cast-in-place eyebolts shall have a nut attached, be 4 ½ inches (Min.) in 
length and shall be embedded such that the eye of the bolt is flush with 
the concrete surface. (See Eyebolt Details) As an alternate, cast-in-
place concrete inserts, capable of developing the full strength of the 3/a inch 
diameter threaded eyebolt, may be used and shall be set in the concrete 
in accordance with the manufacturer's recommendations. The eyebolt 
shall be of sufficient length to develop its full strength. The eye of the 
eyebolt shall be flush with the concrete surface. 

6. The cost for furnishing and installing eyeballs and/or concrete inserls 
shall be incidental to various contract items. 

STATE 
OF 

S.D. 

Flowline Box Culverl 

VIEW A-A 

PROJECT 

Len th of E ebolt 

EYEBOL T DETAILS 

December 23, 2012 

Published Date: 2026 

s 
D 
D 
0 
T 

FENCE ANCHORS FOR 
BOX CULVERT WING WALLS 

PLATE NUl,(BER 

620.16 

Sheet I of I 

SHEET TOTAL 
NO. SHEETS 

9' X 9' BOX CULVERT EXTENSION 

G)oFG) STR. NO. 02-186-165 

JULY 2012 
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Sheet No. - ('Jcmern! Drnwin;; and Quwditk::r 
Sheet No. 2 - Notes and Undercut Details 
Sheet No. - B1eakuut and Duwe/ P!aci;meur Dezai/s 
Sheet Mo. 4 • Jn!et [)Atai/e 
!iheet No. b - uutlet LJeta11s 
Si:eet i:iO. - I Bc::r,fl/ I ::d tJ:::ctic::: Det;,i/s (AJ 
Sheet No. 7 - F5 Barrel End Section Details (6' - O'J (B) 
Sheet No. /J - I ;; Barrel Lnd Suction Details ( r -OJ (A) 
Slieet No. D - F5 Barrel End Section Det;::;ils (?' - 0"} (B) 
Sheet No. 10 - Details of Standard Plate No's. 460.03 & 460.11 
S!?eet Tio. - Delf:ifs of Stan:Jard Plate No. fi20. 

NOTE: All stations and dimensions are based on suNeyloriginal 
pf:::1s ·:fthe ::xisfi:,g l:::x c::fven Th:: in/1:::! is mc:::;h 
thA existing box !ncatinn, f!nw/ine and slone. 

ESTIMATED QUA.NT/TIES 
ITEM 

Class A45 Guncrele, LJux Gulveft 
Roinfor::ing .Steei 
Structure Excavation, Box Culvert 
Be::: Cu::rert f fnde::::ut 

* ~s~RJE!f!P _ _ 
Type B Urainage /-abnc 
Brc-akont Strncturcf Co:;cre-t:;­
lnsta/1 Dowel in Concrete 

UNIT 

Cu. Yd. 
Li: 

Cu. Yd. 
Cu. Yd. 

- _Ipn_ 
Sq. Yd. 
Gu. Yd. 

f- - -
Each 

QUANTITY 

-

5ii.9 
Bf7B7 
37 

_§_6/L_ 
110 
27.9 
74 

* Topeka Shiner Strc'.flm 

* For estimating purposes only, a factor of 1.4 tons/cu. yd. was 
usP-d con:rert Cu. to Ton:-: 

r'i..ANSuY: 
OFFICE OF BP!DGE DESIGN, SOUTH DAKOT4 DEPAR1JAENT 0~ TRANSPORTATION 

2-

5TATE 
0~ 

PROJECT SHEET TOTAL 
t~O. $iif:EF, 

53' 7½"J: 

GENERAL DRAWING At:ID QUANTITIES 

FOR 

- -+ - ... 
'"­... 

BHipr;:ip 

1 0' X 5' BOX CULVERT EXTEtcJSION 
OVER CREEK* 
STA. 183 + 50.00 

0° SKEW 
SEC. 26-T103N-R63W 

IM 0907(77)309 
HS 20-44 
( & Al T.) 

AURORA COUNTY 

STR. NO. 02-223-165 
PCN 034U 

S. D. DEPT. OF TRANSPORTATION 

-X028-

PW 
CK nES BY 

MRfTB 

JULY2012 (~ OF~V 
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io 
(0 
'I-

t:: p, 

--GJ-d 
s 
a:i 

SPECIF/CATIONS 
Dc:dgn Spe:Jicafi::ns, AASSTO Stat ::lard Ype :i:1ca iuns f:;r HiJhVv::y' B, i:!ge,,, 2002 Ec!i!ion 
(Service Load), 

2, Standard Specifications for Roads and Bridges, 10-1-25 Version, Required Provisions, and 
Sp::cia! ! 'rov,::iom: as mc/u:!10d in ?he "ropm;a/. ! he :1/ani!:ard ."!pec:,1:cat:nns !: ,r Rm,ds :end i 1°idg::.0: 

are available for download and viewing at https:lldot.sd.govldoing-business/contractorslstandard-specifications. 

GENERAL NOTES 

1. Design Live Load: HS 20-44 and Alternate Loading. No construction loading in excess of 
le:;::/ lo:::/ w::.0: con~idH1nd. 

Thi-! de.::ign nTthe ham,! ser:iion be.::Ad nn a minim,,m f!ff he!i1!1tof ,me (I) frn,t and 
includes all subsequent fill heights up to and including the max,mum fill height of 6 teet (F5). 

3. Unit Stresses: Concrete fc' = 1800 p.s.i. 
Reinforcing .Steel f,:; = 2°1000 p.sJ 

,t Alf concrete nha/1 be Closs ,~45 conforming to Soc/ion 460. 

5. Alf reint'lrcing steel shill! conform to ASTM /\615 Grode 60. 

6. Al! exposed edges shall be chamfered 314 inch. 

7. Use 1 inr.h clear r.nver nn all reinforcing steel EXCEPT a.s shown. 

8. The Contractor shall imprint on the structure the date of the existing box culvert 
ccmstrur:fion ::s V.:i-i!/ a,, !he ,1ate n!' new ccn:-:tru;:1ion :.:s sp::ciflJJi/ am! de!:.:i/ec! nn c !.➔nC!.::rd 
Plate No. 460.03. 

9. Care shall be taken to establish Working Points (W.P.) as shown on the wings. 

10. Circled numbers in PLAN and ELEVATION views on the General Drawing are section I.D. 
Numt,crs (see SDDCT M::Ytariaf:7 Manua1J 

0,1st of Preibrm,1d Expan -ion J,1int Filler u3eci in apmn ,1Dnstwction sh,1!! be fncidrnt&! to 
the other contract items. 

DIMENSIONS OF EXISTll'-IG BOX CUL VERT 
.4.11 details and r!imension:1 of the Existinf!! Bair Cu!vort, rnnt,1Jned th,1,,e p!,1ns. ,?re provit!t·d 

as information only. it is the Contractor's responsibility 10 inspect and verify the actual 
field conditions ond ony nrcesnnry dimensions affcntinq fhe nntisfnctor; completion of/he work 
,.,quhi,d fu, this µroji,i;t. Orlgim,I cu11strur;/io1, µlam, can be ui.Jtaini,d fwm ti,i, Office uf 
Rridgr, Des:ign. 

r-
!i'. 

Be:: Culvert 
I 

' 
IJI 

'\ . . /I, 

13'-4 ½" 
26'-!I" 

TYPICAL SECTION 
{Fa, imi!v of Uod(:1::ut) 

13'-4½" : 

5TATE 
0~ 

PROJECT SHEET TOTAL 
t~O. $iif:EF, 

EST/MA TED QUANTITIES 
ITEM I UNIT I QUANT/1Y 

l;1l For paymont, puantity in ,~ased on plan shown undercut dimensions 
and will not be measured unless itie Engineer orders a change. 

NOTES At:!D UNDERCUT DETAILS 

FOR 

2 - 1 0' X 5' BOX CULVERT EXTEt::JSION 
OVER CREEK 
STA. 183 + 50.00 
STR. NO. 02-223-165 

0° SKEW 
SEC. 26-T103N-R63W 

IM 0907(77)309 
HS 20-44 
( & Al T.) 

AURORA COUNTY 

DiSIG~JED ny 
PW 

,,uRnn3411 

S. D. DEPT. OF TRANSPORTATION 

CK nES BY 
MRfTB 

JULY 2012 (~ OF ~V 
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BREAKOUT STRUCTURAL CONCRETE 
1. This l~1ork i~1i!I consist of breaking out and disposing of str,Jctural concrete. A!! 

broken out concrete and oti1er discarded matenal VViil be disposed of in accordance 
with the Waste Disposal Site notes found in the Environmental Commitments Notes. 

2. Define the breakout limits with 314 inch deep sew cuts. 

,'l Any ar!ditinnal hmakat1t rAquired due to spa/limy or cracking nf the ~xisting strucf! ,re 
w,il be, det.;,mined by ,he Lngi"eer. Whe,e aar.fiticma/ breakuut in me at1rre1 sec,,un of 
thP. exi.~ting strur.ture is reg11irerl cara shall bA takAn not to damagA any of thP. exi.~ting 
'"mfo,cing steel. Alt steel will be fen m p!sce and tt,oroughly i.i!eaned by 
sandblasting. 

4. Additional breakout in existing walls or top slab will require shoring up of the 
p;;;rapt•t art! top tlab, ;1s ci;rectcd by the Gngincer. 

5. P'Jans t1uantfty p;;cymcnt wJJJ be tnll rnmpcnsatfon fer thir item regc.rdlesr of the quantttv 
actually broken out, unless measurement is ordered by the Engineer. If the Engineer 
,trder,, iireokou! J;eyOiid limits sf1own, !his ,iddifionai ilfeitirout will /iii pad for ,ti lhii· 
contract unit price per cubic yard for Breakout Structural Concrete. If additional breakout 

cav:-,,1d ?;,,/ the Cm,hacru,"s uperoiions, 110 urldith.HJBI paymc:nf 1,,vif! bti ,naci, • 

6. f'?ieaTrn1t Sf,ucfmal Conc"-de ~;,if/ b" ;,ai,i for"! /he "onbict tmit pi ice /iii! cuhic 
yard. This payment shall be fuii compensation for furnishing all materials, labor, tools 
,,nd e<filipment nee&iiii:ary (lf inddental tn /Jre.tking :iUt !lie stn rctu,.iil cnncretA. F'.,_ymAnt 
includes, but is not hmited to, excavation required to perform tne required breakout, 
.c.swcuffing. !)re.eking nut .snncr,rfe, d;,aning anr/ sFm,1bl.s.sting ,rein"srcing stn,r/ anrl 
concrete surfaces, and removmg and disposing of ail waste matena/s io satisfactorily 
comp!ote tho work. 

INSTALLING DOWELS IN CONCRETE 

1. The iipO;,;, re,tirJ mi.i!UrCi i;haff be uf a ly;re Fi" bonding ided to h"'dern:d (iiii1Cfiifr~ arnl 

~ r 

~ z2 bars to be drilled in and 

1. ll!!:!:_Aad ;,efi/h E;,oxB (Ty;,) 

DETAIL 'X" 

- Lxisting Bux Cuivert 

shall conform to AASHTO M235 Type IV, Grade 3 (Equivalent to ASTM C881, Type IV, Grade 3). 

2. The diameter of the drilied holes shall not be less than 118 inch greater, nor more 
than .'l/8 li?ch great Ar than tho ijiameter nf tht1 dowels nr as f!er the Mrmuffe/urt1r's 
racommendat,ons. Holes shall not be drilled using core biis. Tile dnHed t,ules shali de 
l?loMtn ouf with r;ompres.~Ad ,~fr using a r!evirA fhqf wi/! reach the hack nf tbff ho!f! to 
ensure tliat ail debns or loose material has been nimvved prior to epoxy liijectwn. 

3. ivfix epoxy" resin as recommended by the Manufacturer and apply by an in1ection method as 
approved by the Engineer. Beginning et the hack of the drilled holes, fill the holes 1/.'3 
to 1/2 fuii of epoxy, or as recommsnded by tile M:mui:1ctww; prior to msertfon of the 
steel bar. Care shall be taken to prevent epoxy from rnnning out of the horizontal holes 
prioi' lo stc·e/ b;cr incortiui!. Ro/ate: lhe clee/ !car during inst:cffatioi! to cfimh1;:!le voids 
and.ensure. complete bonding of the bar. Insertion of the bars by the dipping or painting 
meUiild& it'll/ nut be illlOwi~d. 

4 No !uadtr "haff i,e upplitid to epoxy i)i'OUf"d dmve/ bilrs w1til !lie e; oxy "'siti !!as fr.~d 
sufficient time to cure as specified by the epoxy resin manufacturer. 

5. Embed z2 dowels 8" into existing concrete. 

6. z2 dowel bars shall be #6 deformed bars conforming to ASTM A615 Grade 60. 

7. The cost of drilling holes, epoxy resin, dowels, installation and other incidental 
itemr shJ!! be inc/uc!ed in the, contr.3cf unit p,i,;e J<r,r eJ,rh for /ns!JII Dowel in C,rncnf'fo. 

EST/MA TED QUANTITIES 
(Inlet and Outlet) 

JTEffrf I UNJT I CJUANTITc! 

1'-0" 

PLAN - DOWEL DETAILS 

(Inlet and Outlet) 

21'-6" 

13 Spaces @I 18 = 1g· - 6" (Typ.) 

I 
~ 

Rox Cutverl 

/'-Oi 

• ----- ------- ----- ---- ...... 

Lirm/s ui BreaKout \. 

I , i,_,.-.---- Existing Box Cwvert 

: c;· 
I• I 

---- ---- ~t 
I~ I 

3½ ·~ 

I~ 
' • I -----.--+ 

, ) ' 0 
I','= 'T-

' ' '.' 
) L_ 

'\ 

\ . . . ~- . . . 
c~- - - - - - - - - - - - - - - - - - - - I- -- --- --- --- --- --- - _._ - --~- -- --~ --- _._ - --~ --- -_._ --- ~ -- --- -- < 

VIEWA A 
(Dowel Locations) 

,; of B,aai,out 

~ - -

5TATE 
0~ 

~ 

--(_:'~-~--

~ 

l::.=:.c=:.:. 

_, Saw Gut Liile 

PROJECT SHEET TOTAL 
t~O. $iif:EF, 

PLAN - BREAKOUT DETAILS 

ELEVATION - BREAKOUT DETAILS 

BREAKOUT AND DOWEL PLACEMENT DETAILS 

FOR 

2 - 1 0' X 5' BOX CULVERT EXTEtr.lSIOtrJ 
OVER CREEK 
STA. 183 + 50.00 
STR. NO. 02-223-165 

0° SKEW 
SEC. 26-T103N-R63W 

IM 0907(77)309 
HS 20-44 
( & Al T.) 

AURORA COUNTY 

DiSIG~JED ny 
PW 

'iURnn3411 

S. D. DEPT. OF TRANSPORTATION 

CK nES BY 
MRiTB 

JULY 2012 (~ OF ~V 
DRI\FT!"O BY 

BT 



IM 0907(77)309 38        75

VIEWD-D 
(At Interior Wall) 

SEC.A-A 

LEGEND FOR PLACING RErSTEEL 
0. F. W. W. - Outside Face of Wing Wall 
i. F. W. W. It 1;;ide Faci; uf Wi11g Wall 

Opt. Const. Jt. 7 

NOTE: 
Apnm Shafi NOT b" buii mo. ulitf r wi!h 
the Box Culvert 

.Q.F.,,WW. 

l.t-.W.W. 

H.4LFPLAN 

15' - ()" 
------

_k:.!_6~ac~@_!_O ~= 1£-(!'.'._ 

t1 - 9 Spaces @ 18· = 1 :J - 6' 

ELEVATION 

u1 or u2 \ 

;... 

--1 
1' - 6" SEC. E-E 

DETAIL 'X" 
(At Bottom Slob) 

SEC. B-B 

H 

·-·' f 

i;.1 
~1o~--_1_::~~:j:+==;;:i f l 

i ~'I 
~~;:::====~ ~ ~ r 

t3I 
~""' 

1½"CI. l-1 
9" 1 Z 4" 

SEC. C- C 

Size Length 

6 21· -6' 
6 19'-3" 
5 4'- 6'' 
5 1.c - 6 
§_ _7':!}_" 
5 ;; -6 
±._ 7'-0" 
4 8'-6" 
4 -3 
§_ _5'-:![' 
4 20· - o· 
4 16'-9" 
4 14' -3" 
4 1 o· 
6 7'-0" 

4 17'- 6" 
4 1 r-9· 

±._ ..J..8' :..§." 
APRON 
±._ _7':.§." 
4 11'-0" 
4 10-3" 
±._ _§4' :l!." 
4 38' - 6" 

5TATE 
0~ 

PROJECT SHEET TOTAL 
t~O. $iif:EF, 

REINFORCING SCHEDULE 
'iype 

19§_, 
198 

17A 
::A 

Bending Details 

Type 1A 

u3 26' - 4 ½" • 2/J' - 4 r,·• 

Type SRA 

4 3:r· - 9" ."::r. 

h 6'-10½' 

rypu 17A 

NOTES: Type 198 
A!! dimonsiDns c,r,, out to out of bars 
r/J See cutting diagram. 
-1( Bend in [dd ar m:r:issa,y It: Fit. 

ITE3vl 

L UNIT 

ESTl/lllA TED QUANTITIES 
C!ass.445 
Concrete, 

Box Culvert 

Cu. Yd. 

[?eirForcirq 
Steel 

Lb. 

Structure 
i=xcavation, 
Box Culvert 

Cu. Yd. 

1 Inlet 12.U ib01 6.b 
lnfrf A ,r.:Jn 9.1 

!t~LET DETAILS 

FOR 

750 

2 - 1 0' X 5' BOX CULVERT EXTEtrilSION 
OVER CREEK 
STA. 183 + 50.00 
STR. NO. 02-223-165 

0° SKEW 
SEC. 26-T103N-R63W 

IM 0907(77)309 
HS 20-44 
( & Al T.) 

AURORA COUNTY 

PW 

S. D. DEPT. OF TRANSPORTATION 

CK nES BY 
MR!TB 

JULY 2012 (~ OF ~V 
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SEC.A-A 
(At Top Slab) 

uC or u/ 

6 
-----~t,' 

;.. 

SEC. E-E 

LEGEND FOR PLACING RE-STEEL 
0. F. W. W. - Outside Face of Wing Wall 
I. ! . W W. ln.,.,fe I ace • ,i w ... g Wall 

HALFPLAl'J 

°' i,, ,.I 

;.. i~iiD 

,f, 

(\J 
0 

e1 

1' - 6" 

1'-G'' 

NO/L: 
Apmn shR!! NOT be hui/f monn!ithio with 
u 1e iiux Culve, i. 

HALF PLAf,J 

12'- 0" 

k0 - 12 Spaces@ 10 ½," = 10' - 6" 

h() 7 $paces@ J8" 10" - 6" 

.:3-f .. 

"4",. 

lei. 
I 

OFW.W. 

u-.ww 

d2- - • 

·~p10 
I.EWW. 

: I 
fc 

O"F.W.W ~ 

ELEV.i\ TiON 

p12 

DETAIL 'X" 
(At • fotfom S/ah) 

~t l p1 

i>it 
'if +I 

?,, t~ 
"' p 

p1 

7" 

H 

I I 
r;-1 

SEC. B-B 

. JI, 

'."-4" 

3'-1" 

SEC. C-C 

Size Length 

6 21· -6' 
6 20'-0" 
5 4•_ 6'' 

5 1f"- 9 

_§__ _7':!2." 
5 J -6 
±_ 7'-0" 
4 8'-6" 
4 -3 

_§__ _5':![' 
4 16'-9' 
4 13'-9" 

5TATE 
0~ 

PROJECT 

REINFORCING SCHEDULE 
"iype 

f"!BA 
19§_, 
19B 

17A 

Bending Details 

Type 1A 

SHEET TOTAL 
t~O. $iif:EF, 

J3 4 1 3" JtA 

4 14'-6" 
4 1.f. -6' 

±_ _17' :.1" 
APRON 
±_ _7':.§." 
4 10'-6" 
4 12'-0" 
±.. _jB' :_Q" 
4 30' - 6" 

h0 6'-9" 2'-9" 

k0 6' 9" 

rypu 17;; 

NOTES: 
A!! dimonsiDns c,r,, out to out of bars 
r/J See cutting diagram. 
-1( !3en.J in !dd .... m .... iss .. ,y to fit . 

ITE3vl 

L UNIT 

1Outtet 
Outlet ifpror 

Type SRA 

11'-9" gt, 

Type 19B 

ESTl/lllA TED QUANTITIES 
C!assA45 
Concrete, 

Box Culvert 

r?einforc. ,., 
Steel 

Cu. Yd. 

10.2 

OUTLET DETAILS 

FOR 

Lb. 

iJ64 
581 

Structure 
i=xcavation, 
Box Culvert 

Cu. Yd. 

5.G 

2 - 1 0' X 5' BOX CULVERT EXTEtPISION 
OVER CRrEK 
STA. 183 + 50.00 
STR. NO. 02-223-165 

0° sKrw 
SEC. 26-T103N-R63W 

IM 0907(77)309 
HS 20-44 
( & Al T.) 

AURORA COUNTY 

PW 
'•UR'1'1341i 

S. D. DEPT. OF TRANSPORTATION 

CK nES BY 
MR/TB 

JULY 2012 (~ OF ~V 
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' 
I 

wt -11 SpacA,s@ 7" = 6' - !i" 

_,,,.,_st_::: 6 ~ac!!!@__.!__0"~ 5'.:__9"--j 

m1- i2Spaces@;:,½" =5'-G" 

_ ~, E- k.!_ 1J_J3p~o.s ~ ?~ 6~ 5" -,"" 
h1 - 7 Spaces@ 10 ½" = 6' - 1 ½" 

mt-1 -~1 -t-t+-+-+-t--HH---l---l---l----l---l 
- _j 

--,1 -+---++-+-+-j_B,5•+-+-+--1-+-+ 

I 

' 
I 

p @ 12" --+-----+---+-< 

t 

~ 
i-,,!i'.'._ 

~ 
~ 
1-- ;r:_ 

~ 

i 
.. .,,, _ _....1 __ ----- ----- -- ----- -...... 
--W-- ----- ----- -- ----- -

I I 

11 

I! 

Ii 

Ii 

I I 
' ' I! 

I! ; i rP I~ wt 
---.,... i-+--+--'-+---,t-'-+'+-➔IA""tt,--++-➔C?~-➔-,_-➔l--+--+,__-lt-i-->-.'-- - L --- --- --- --- --- --- --

I ./II ✓\/ 

st--1---+-<-l--++++-~t-H--t--t-r,_, 

t 
i 

j1 ----+-___;.,-~f---,._-+i-_---+_-+_-_t--,----i 
-i -t 

@1?."-

-~il----<if-+--+13.8,S•+----+--+---+-

I 

i I 
v I 

PLAN 

I I ____________ _ 

I I 

I! 

I! 

Ii 

I I 

I I 
' ' I I 

--~~~ =~~=~ ~=~~= ~~ =~~=~ ~ 
' 

(Out/et End - Bottom S/;;b) 

1· - n" 
_,,, .,_ w_!_ - 1_!_ Sp~es ~ 7"_= 6.'...:__ 5" _,_ 1 3" _,,_ 
.s1 ~::iSpaces@1G"" =4·-2· ·J'-8" 

o1 B SpdCe,e@ 6 ½" 4' 6" 1' - T 

__ J.!__ -~S~es~ 1~ -±:_-24_ 1_'__: T:._ 
k1 - 11 Spaces@ 7" = 6' - 5" 0 , ~ 

1'-U" <;;~~ _P ____ \_--------___,f 'j ~=:''"' n., C,~,, 

~:, ~ \. ---~ :_-__ :_- j __ -~ ~ 
'--"~~-i,,-- - - - -,- - - - ~ - - J '"-=- >--"---'--------------' ' ' ...... 

- - L - - _,_ - - - - - - -I - ---W--------------

k1-

@!?"- -

1-
1--,---tt-,,-tt---t-+-+--+--t--t-le---tt-----+i-l 

I 

-
' -
I 

' I 
' 

I 
I t 

--- -► 

- -

--- ► -r-~ -- f--;,--

- -

-

-r .T .s. 1---+---+-t -

I --; -1 - -
j1 -,-r+ ,+-t--+--+---+----1-.....I 

I I 

1 -
I 

s1 --t----'-,~-;--j--;-f----f-;,+-+.-4-.J-...l 
I 

I 

I - - - - f-- - - -
.....,._ 

,11- -__._'+-+-+-+--+---t-1--+---+--+--+-I -

+ - - f-- - - -

:~:=~::::_e-+._,-_,.s_. :===::~ + 
r@ 12" --+-__,_.--+_, I 

---+--+->--+---+---+-+--+--+---+----+-t -i 
-1-

f/. 

PLAN 
(Outlet End - Top Slab) 

5TATE 
0~ 

PROJECT SHEET TOTAL 
i~O. $iif:EF, 

LEGEND FOR PLACING RE- STEEL 
r T. S. - Top of7op Stab 

Fi. T. s. Boft,,m uf Top Sl&h 
T. B. S. - Top of Bottom Slab 

LJ. B. $. - Bottum vf Boaom Siab 

F5 BARREL END SECTION DEE AILS 

FOR 

2 - 1 0' X 5' BOX CULVERT EXTEt✓JSION 
OVER CREEK 
STA. 183 + 50.00 
STR. NO. 02-223-165 

0° SKEW 
SEC. 26-T103N-R63W 

IM 0907(77)309 
HS 20-44 
( & Al T.) 

AURORA COUNTY 

PW 

S. D. DEPT. OF TRANSPORTATION 

CK nES BY 
MRfTB 

JULY 2012 (~ OF ~V 
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to ~ 
co ~ 

6 

r~ 
C'J 

kt 

,f.o.W• 
I• 

7" 
~i--E---

1'-6¾" 
--1E---· ..... ~ 

,_,..___,__1 __ 
i 

t/¥.W•---. 
I 

pf;g 18 

ELEVATION 

10' - 10' 

9' 11 y· 

R ~AC~@:..!_?"~•·.!!_' 

p 

9 Spaces@ 12" = 9' -0" (Typ.) 

I_ [ Exh• ing nox Culvo,1 

-~- - --

f\,I 

"' T 

P@11r 
OPTIONAL FILLET DETAIL 

(At Bottom Slab) 

Note: Contractor may form the optional full fillet, 
with Ch;cmfo,. as Gf,,taif,•d. The .cost of the 

r-+-+---t--+--+---+-+- - - - - - - - - - - - - - additional concrete shall be borne by the Contractor. 

' 
~--_J 

Box Culve1t. 
I 

21'-8" 

s1 

s1 

Ffi BARREL SECTION 
(5' - O" MAximum Fi!!,J 

LEGEND FOR PLACING RE- STEEL 
0. F. 0. W. - Outside Face of Outside Wall 

I. f,_ 0. VV. - fnskfc· Fam ot Outside Wall 
M. t•1/ - A!fidd!e ll\la!I 

10' - 10•· 

_0":Jf &', 
!!_:qp'.!E.".s~ 1~= 1!'...:_ 0':._ 

7" 
~1~ 

1'- 6¾" 
~ .... - ·~ 

j1\. p 

Opt. Oonstr. Jt. ( iyp.) ~/ 

p 

I 

Constr. Jt. (Typ.) --.. 

k1 

j1 

k! 
m1 
ni 

IJ 
s1 
w 

* --1,.2 

5TATE 
0~ 

S.D. 

PROJECT 

REINFORCING SCHEDULE 
ne F5 8-3rrc! Enc! Section 

SHEET TOTAL 
t~O. $iif:EF. 

/:lending Details 

Sir. 

1·1 -6· S"lfA 

_2' I Str. 

'1')" ! 
___:'!: ~1 

2'-8" k1 ,.._ -t -

r-E 
'~ 
~ 1 ~ Tyµ,; 11 
(0~ 

L 

I • 2'. a·~ I fTyp.; 

OPTIONAL kt SPLICE DETAIL 

Contractor may use optional reinforcing steel splice, as shown. 
Tfw1 co,! of11,e Hifdithmal 1G1nfcm1ing .•1tee1 .•:ha!! !Je !inmo 1,y 
the Contractor. 

Type 17A 

TypeS6A 

NOTES: 
dimonsfons <?re to z:cut of z,ar:';" 

Roquc1ct for additional reinforcinq sh±HI sp!iceJ? at points other 
than those shown, must be submitted to the l::.ngineer for prior 
,'J,JJprov:J/. !f adt:!ftion:;! sp!f,-:,es .:;re epf:Jrov,Jd, n,, peyment wit! ,"Je 
aiiowed for the added quantity of remforcmg st,;el. 

*Quu(dity ol z2 bars is no:: included in rc,iofotcii1Q :;Lee/. 
See BRFAKOUT AND DOWEL PLACEMENT DETAILS Sheet. 

EST/MA TED QUANTITIES 

liEM 

UNIT 

1 T F'5forrei Fncf Sec"r ·;n @ 6' -

ClassA45 
Cwncrde, 

Box Culvert 

Cu.Yd. 

9.9 

Reinfr>rcinq 
Siee/ 

Lb. 

2:n4 

Strur:t11re 
Lxcavutiot ;, 
Box Culvert 

Cu.Yd. 

3.8 

F5 BARREL END SECTION DEE AILS {8) 

EOR 

2 - 1 0' X 5' BOX CULVERT EXTEt"±.ISION 
OVER CREEK 
STA. 183 + 50.00 
STR. NO. 02-223-165 

0° SKEW 
SEC. 26-T103N-R63W 

IM 0907(77)309 
HS 20-44 
( & Al T.) 

AURORA COUNTY 

PW 
'1URnn3411 

S. D. DEPT. OF TRANSPORTATION 

CK nES BY 
MRfTB 

JULY 2012 c:D OF ~v 
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-- - - - £§ I. Q'.'... - - - - C,;---C--

~ w1-13Spaces@7" = 7'-7" 

1'-8" s1 -6Spaces@10" =5'-0" 

1' <J" n ff - JO Spaces@ 0 ½" 5' • .:.'' 

1' 3" I j1 • R Sp.oce,,@ 10" = .'i' - ()" 
' I- _ '5.!._ - ~ S~A-~ c_ = C: 7''._ 

~ 

; 
I-"- --H<l+<H-..,...,IH,,.-k7 

--IH-H--!t---+-~-f--++---r~-+-++-+-- ; 

t I 
i 

+ 1- - -p7@ 72" 

- -1- ii 

+---++-+--+---+-r1.5•-+--1---++b'--+-+-,, I I 

I + ! I 

1 .......... -k-.J.--+--,--+-t----J-:te--t,I --rt- j1 

j ; 
I I 

~ 

f-- - 1-- -
½ 

- r- - 1--.- l,-- j_ 
I I I I 

:--f-oo - •❖--- t i I 
s1 

! ' 
i I 

+-+-+<-+--+--+-+--+--+--+--+-I--+-+-+-+-+-i ~ - - ff f 
.!. U-

I I 

~ 

lL 
r-:% - -
I 
~ 

-++-+--+--+--+- a.,.s. -+--+--+-+-'. +-+-,...-

r-- - - -

, I 

i I 

! 
I- i-

I 
@ 12" 

LL [ 

I 

I -r1 

PLAN 
(Inlet ~nd - I op Slab) 

---------

-1:· 
8" 

3" 

3" 

3' 

-1'.' 

_s1 - 7 Spaces@ 10" = 5'- 10" 

mi - 14 Spaces@ 5 ½" = 6' - 5" 

A 1 •• 13 S;,ac( .. ,@ 7" = 7' - 7" 
~ ~ 

_. h1 - R Spar.As@ 10 ¾" = 7'- n''_, • 

. - I- _j 1-- -

1' O" 

f 
i--i--k-l--l--l--l--l--l-t--t--t--ht-'"t"'"~-1 -m1 

I 

I 
I 
I 
I 

+--+-+-+-+-+--~1.a,S·-+--+--+-++-+-~:-

_1 __ ..__ ,- -

+--+-+----+-9,B,S· 

i 

1 

l-+--+-~--+--p1@ 12" 

f _ .~ 
I 
t 

I 

I 
I 

i 
I 

-+ 
I 
I 
I 

I 
·1 

I 
I 
I 

I 
I 
I 

f1 

,-..+-,--+--p 1 11:i) 12 

5TATE 
0~ 

PROJECT SHEET TOTAL 
t~O. $iif:EF. 

LEGEND FOR PLACING RE- STEEL 
T. T. S. - Top of Top Slab 
U T. S. Bottom ot Top Stai, 

_ T .!!:. S._- ~ n~n".5!!!' -~h _ 
i:i B. S. - Bottom of Bottom Siab 

--------

F5 BARREL END SECTION DEE AILS 

FOR 

2 - 1 0' X 5' BOX CULVERT EXTEto.lSION 
OVER CREEK 
STA. 183 + 50.00 
STR. NO. 02-223-165 

0° SKEW 
SEC. 26-T103N-R63W 

IM 0907(77)309 
HS 20-44 
( & Al T.) 

AURORA COUNTY 

PW 
,,URDl1341l 

S. D. DEPT. OF TRANSPORTATION 

CK nES BY 
MRfTB 

03°l!JTCDJ1 

JULY 2012 (~ OF ~V 
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E cistimy Boc Cu HJrl ~, 

__ \_-- _] n1 

p1 

k1-rt1t--l------L 

oJ.O-~--.· _-"~ 

pi@ HJ" 

- - - - - - - - - - - - - - +-t---+-+----t--+--+-t 

pi 

k1 

7" 
~i--E---

1'-6¾" 

--1 - -
p1 

--1E---· ..... ~ 

ELEVATION 

10' - 10' 

9' 11 y· 

R ~AC~@:..!_?"~•-.!!_' 

p1 

to ~ 
co ~ 

6 

r~ 

9 Spaces@ 12" = 9' -0" (Typ.) 

C'J 

s1 

s1 

p1@ 18" 

• 

Box Culve1t. 
I 

21'-8" 

Ffi BARREL SECTION 
(5' - O" MAximum Fi!!,J 

f\,I 

"' T 

OPTIONAL FILLET DETAIL 
(At Bottom Slab) 

Note: Contractor may form the optional full fillet, 
with Ch;:unfor, as Gf,,taif1,d. The ,rost of the 
additional concrete shall be borne by the Contractor. 

LEGEND FOR PLACING RE- STEEL 
0. F. 0. W. - Outside Face of Outside Wall 

I. f-. 0. VV. - fnskfc, Fam ot Outside Wall 
M. t•1/ - A!fidd!e ll\la!I 

10' - 10'" 

_0":Ji &', 
!!_:qp'.!E".s~ 1~= 1!'...:_ 0':._ 

7" 
~1~ 

1'- 6¾" 
~ .... - ·~ 

j1\, p1 

Opt. Oonstr. JI. ( iyp.) ~/ 

p1 

I 
k1 

Constr, JI. (Typ,) --,, 

5TATE 
0~ 

PROJECT 

REINFORCING SCHEDULE 
ne F5 8-3rrc! Enc! Section 

SHEET TOTAL 
t~O. $iif:EF, 

/:lending Details 

_J' ~ Str. 
4'-6" Str. 

Str. 

'1")" ! 
___:',)~f 

Typ:r S"iiA 

2'-8" k1 
~ -t -

r-E 
'~ 
~: ~ Tyµ,; 11 
1o ;,[ 

L 

I • 2' - a·~ i<Typ.J 

OPTIONAL kt SPLICE DETAIL 

Contractor may use optional reinforcing steel splice, as shown 
Tt,:r cost of;;,e cffiditiuual r:rrnfcm:ing ,,:feet ,,:haii iJe i:nm<r 1,y 
the Contractor, 

NOTES: 
dimonsfons <?re to z:cut of z,ar:';" 

Roquc:ct for additiona! reinforcinq s!::HI sp!ice:r :1t points other 
than those shown, must be submitted to the l::.ngineer for pr,or 
,'J,JJprov:J/. !f adt:!ftion:;! sp!f,-:,es .:;re epf:Jrov,Jd, n,, peyment wit! ,"Je 
aiiowed for the added quantity of remforcmg st,;el. 

*Quu(dity ol z2 bars is no:: included in rc,iofotcii1Q :;Lee/. 
See BRFAKOUT AND DOWEL PLACEMENT DETAILS Sheet. 

EST/MA TED QUANTITIES 

liEM 

UNIT 

1 T F'5forrei Fncf Sec"r ")n @ r -

ClassA45 
Gwilcrde, 

Box Culvert 

Cu.Yd. 

11.4 

Reinfr>rcinq 
Sieel 

Lb. 

2;;17 

! 10 ½" I n1 ,~:,,+ 
Type 17A 

TypeS6A 

Strur:t11re 
Lxcavutiot ;, 
Box Culvert 

Cu.Yd. 

4.4 

F5 BARREL END SECTION DETAILS {8) 

EOR 

2 - 1 0' X 5' BOX CULVERT EXTEt,JSION 
OVER CREEK 
STA. 183 + 50,00 
STR. NO. 02-223-165 

0° SKEW 
SEC, 26-T103N-R63W 

IM 0907(77)309 
HS 20-44 
( & Al T.) 

AURORA COUNTY 

PW 
':UR:1:1341! 

S. D. DEPT. OF TRANSPORTATION 

CK nES BY 
MRfTB 

JULY 2012 (~ OF ~V 
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YEAR PLATE 
DETAILS FOR 

ORIGINAL CONSTRUCTION 

YEAR PLATE 
DETAILS FOR 

NEW CONSTRUCT/ON 

GENERAL NOTES: 

I 

15" 

¾" 1 ¼" ½" 1" 2½" 1" 2½" 1" 

I 

~ ~ 
PLACE 

IAPPROPRIA TE 

NUMBER 

HERE 

17" 

¾"1 ¼" 2 ½" 1" 2½" 1" 2½" 

~ (OJ PLACE 

i',PPROPRIAT! 

NUMBER 

HERE 

2 ½" 1¼" ¾"I 

I 
---,----
~ - --=-
~ 

PLACE 

APPROPRIATE 
hb NUMBER 

HERE 

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

1" 2½" 1 ¼" ¾" 

I 
I ~ -~ 

;,;:: 

PLACE 

i',PPROPRIATE h~ 
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1. Year plates of the general dimensions shown shall be constructed on all box culverls and bridges. The year plates shall be constructed in reverse 
and attached to the forms in such a manner that the finished imprint in the concrete does not exceed one-half (112) inch in depth. 

2. Year plates shall be located on structure(s) as follows: 

a. On cast-in-place box culverts the year plates shall be four and one - half (4 112) inches below the top of the upstream parapet wall and centered 
laterally on the upstream face. On precasl box culverts the year plate shall be centered laterally on the upstream face of the lop slab. Where an 
extended interior wall interferes with this location, the year plate shall be centered in an adjacent barrel. 

b. On bridges with six (6) inch curbs or "Jersey" shaped barriers with no endblocks, the year plate shall be centered vertically on the curb face 
approximately six (6) inches from the end of the bridge, or as designated by the Engineer. On bridges with "Jersey" shaped barrier endblocks. 

the year plate shall be centered on the upper sloped portion of the barrier approximately 5'- 6" from the end of the bridge, or as designated by 

the Engineer. There shall be one year plate at each end of the bridge on opposite sides. 

c. When the plans specify that both the original date of construction and the date of reconstruction are to be shown, one date shall be placed as 
listed above and the other located adjacent to it. Both year plates shall be shown at each end of the bridge on opposite sides. 

3. There will be no separate measurement or payment made for year plates on box culverts and bridges. All costs for this work shall be incidental to 
other contract items. 

Year Plate See Note 2 (c) 

JERSEY BARRIER 
(With Endblock) 

Published Date: 2026 

End Bridge 

s 
D 
D 
0 
T 

End Bridge 

JERSEY BARRIER 

DUAL DATE YEAR PLATE DETAILS 

Year Plate See Note 2 (c) 

TYPEBCURB 
June 26.2012 

PLATE NUl,(BER 

460.03 

Sheet I of I 

W/3 to W/2 

j bar 

Phase One 

W = Box Opening 

* * (along bar) 

STATE 
OF 

S.D. 

' ' I 
_ 1 2" x ~" Keyway cm b:'.:/-._..L] 

splice bar i 
--------------c -------' 

jbar 

Phase Two 

PROJECT 

TYPICAL SINGLE BARREL CONSTRUCTION JOINT LOCATION 
(BOTTOM SLAB ONLY) 

wbar 

m bar 

j bar 

Phase One 

~ Interior Wall 

' 15" 

* * (along bar) 

Phase Two 

TYPICAL MULTIPLE BARREL CONSTRUCT/ON JOINT LOCATION 
(BOTTOM SLAB ONLY) 

* See table of Lap Lengths for correct length of lap to use. 

GENERAL NOTES: 
BAR LAP LENGTH 1. The s bars shall not be cut and lapped. 

SIZE SPACING< 6" 
#4 1' - 9" 
#5 2'-3" 
#6 2' - 9" 

#7 3'-3" 

#8 4' - 3" 

Published Date: 2026 

SPACING"l:.6" 
1' - 6" 
1' - 9" 
2'-3" 
2'- 6" 
3' -3" 

s 
D 

2. Them and j bars listed on the barrel detail sheet(s) are the 
length of bar required not including laps. 

3. The cost of additional reinforcing steel for the lap shall be 
borne by the Contractor. 

4. All costs for constructing the optional bottom slab construction 
joint including labor and materials, except for the additional 
lap reinforcing steel, shall be incidental to the contract unit price 
per cubic yard for " Class A45 Concrete, Box Culvert ". 

June 26, 2012 

o OPTIONAL BOTTOM SLAB CONSTRUCT/ON JOINT 
0 

PLATE NUl,(BER 

460.I I 

Sheet I of I T 

SHEET TOTAL 
NO. SHEETS 

2 -10' X 5' BOX CULVERT EXTENSION 

@oF@ STR. NO. 02-223-165 

JULY 2012 
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x--x--x--x 

' ' ·-- _.J 

Eyebolt (See EYEBOL T DETAILS) 

DETAIL FOR FENCE ANCHORS 

Flowline Box Culvert 

GENERAL NOTES: 

1. The fence and post details shown are for illustrative purpose only. 

~t-f-----------+ 11 
The fence shall be as specified elsewhere in the plans. 

2. Eyebolts shall be placed on all of the box culvert wing walls. 

3. Eyebolts shall be r,, inch diameter and shall conform to AS TM A307. 

4. Eyebolts, nuts, and concrete inserts shall be galvanized in accordance 
with AASHTO M232 (ASTM A 153). Concrete inserts of corrosion 
resistant material need not be galvanized. 

5. Cast-in-place eyeballs shall have a nut attached, be 4 ½ inches (Min.) in 
length and shall be embedded such that the eye of the bolt is flush with 
the concrete surface. (See Eyebolt Details) As an alternate, cast-in-
place concrete inserts, capable of developing the full strength of the ¾ inch 
diameter threaded eyebolt, may be used and shall be set in the concrete 
in accordance with the manufacturer's recommendations. The eyebolt 
shall be of sufficient length to develop its full strength. The eye of the 
eyeball shall be flush with the concrete surface. 

6. The cost for furnishing and installing eyebolts and/or concrete inserts 
shall be incidental to various contract items. 

VIEW A-A 

Length of Eyeball 

EYEBOL T DETAILS 

December 23.2012 

Published Date: 2026 

s 
D 
D 
0 
T 

FENCE ANCHORS FOR 
BOX CULVERT WING WALLS 

PLATE NUl,(BER 

620.16 

Sheet I of I 

STATE 
OF 

S.D. 

PROJECT SHEET TOTAL 
NO. SHEETS 

2 -10' X 5' BOX CULVERT EXTENSION 

@oF@ STR. NO. 02-223-165 

JULY 2012 
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Dm,nage 

"! ype Dniimag" 

,, 
I 

90'-0" 

_.-:::7 FL Grade 
1 1 ft/iutct; Existi,1g . 

Hcviscd January 20, 2026 JH 
5TATE 

0~ 

_ 26'__:._ 11 .!!10''_ 

PROJECT 

t: 
fl) 

-r-<.i.J-;~ 

SHEET TOTAL 
t~O. $iif:EF, 

''-r:=====C:::::;:===:::::=::==-~-",--- ~-=- -:.-: -.:: .. : -~---..:. -_-_- =--~- -· -.-::-.- ~-=- -=-~-~- -~---..:. -_-_- =--~- -· --- __ --- --- __ -_l ________ -.-::-.- ~-=- ·:.-: -~- -~---..:. .. _._- =--~-_I_-.-::-:~-=--:.-: -~- ---_-..:. ____ - =--~- __ --- __ --
. ~ - - 1ot _-!~ ·--~/ch xis1,ng I !nwliniil E!i-w. \ - • - - - .. -

\i, 'uttom Lirrnts Oi UncJe_rcut. (Typ.) at Top of Bottom Slab. \_ Existing Box Culvert 

See Typical Section on Notes 
afid Undercut utJtaila shetJt. ELEV:4 T/01'-J 

INDEX OF CULVERT SHEETS-
ESTIMATED QUANTITIES 

Sheet No. t - G<Jneral D,awir,g and Quar1/iti<J:; 
Sheet No. - Nute/.! i-ind Und,m:ut Detail.,· 
Sheet No. 3 - Breakout and Dowel Placement Details 

ITEM 
_gas!!__A4~of!E!et~Bo~ul'!!!_rl _ 
Reinforcing Steel 

UN!T 
_§_Oz_ 
7ob8 

Mate: : EXi-•:!ing 'fow!ine !~ 
at Top of Bottom SI~ 

* Topeka Shiner Stream 
/.iiieet NO. .. Inlet Of OUtltit Details 

,_ {~ Yr[_ 

Cu. Yd. 
- - -

Sh9ef !'Jo. 5 - F5 Berret Fnd Soction Det::;i/s (9' - 0''.,) 
Sheet No. 6 - Details of Standard /-'late No's. 460.03 & 620.16 

NOTE::." All stations and dirnensions are based on swve_y/original 
pla,;s of !11e ,:·.'<isti,£0! bo"" cu!vorl. The irdent is to maid1 
the existing box location, flowline, and slope. 

Box Culvert Undercut 
'4- Cl,>!,S B Ripr,>p 

_!ype~ D~!nafl!!_ F~c _ 
Breakout Structural Concrete 
lnc:i,11/ Dowe! io Co:1cri 1,i 

- - - -
~alvf!fl_e ~rae_ _ 
Ph,c·e Ripraµ 

Tun 
_ S-9::_Y?.:.__ 

,-

Cu. Y-d. 
Ea"h 
Ton 
Ton 

-

* For estimating pu_rposes on_Jy, a factor of 1.4 tons/cu. yd. was 
W:iid tc, ,.-oni-crl Cu. Yi!. to ! ,ms. 

124 
21.1 

_61_ 
4t.3 

20.0 
2U.0 

r'i..ANSuY: 
OFFICE OF BP!DGE DESIGN, SOUTH DAKOT4 DEPAR1JAENT 0~ TRANSPORTATION 

GENERAL DRAWING At.-1D QUANTITIES 

FOR 
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STA. 232 + 00.00 
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SPECIF/CATIONS 
1. Design Spec1ticat1ons: AASHTO Standard Spec1ticat1ons tor Highway Bndges, 20Ul Ed1t1on 

(S,•rvicc Load). 

2, Standard Specifications for Road.~ and Btidpes, 10-1-25 Version, Required Prnvisinns, and 
Sµi;ciaf F'ro~i"ion" as iuclu,kd iu !he F'ropu;.;al. The Stan:1':rd Sµecificafo11s iu!' Ruc:ds "'id B,idg"·" 
are available for download and viewinq at https:lldot.sd.gov/doing-business/contractorslstandard-specifications. 

GENERAL NOTES 

Dccfgn Live Load: !-IS T0-4 I and c1/to,mate Loadi11g. No construction loading exrr•ss 
le9al load was considered. 

2. The design of the barrel section is based on a minimum fill height of one foot and includes 
al/ :,ab,,cqu,,,n! fill heights u;; to imd it:dudic:q th,,' m,,rimtcm fill !caig!cf of 'i fee! (F5), 

U11if St,sc,;secc Ccmcrersc fc' 1800 P-" 
Reinforcing Steel fs = 24000 p,sJ 

4. All concrete shall be Class A45 conforming to Section 460. 

b. Alt reinforcing steel shall conform to ASTM A61b Grade tiU. 

o. Ali exposed edges shaii be chamfered 3/4 mch. 

f. Use 1 inch clear cover on ail reintorcing steel EXCEP r as shown. 

iJ. The Contractor shall imprint on the structure the date of the ex;sting box culvert 
construction as we!/ as the date of new construction as specified and detafled on Standard 
Pl.:.te N0. 460.03. 

Cwu s/:w!I b" tak"" to "stablish !!orl:ing Puintli (W.F'.) a& ;;hocv,1 011 !he cv!ng;;. 

CiiClez! ilU/iiiJef<i iil PLAN ,Jfld LLEVA T/CN Vi'iWS thec Ge/it"fal Utaw111g <iit' se ,uon i D. 
Numbers (see SDDOT Materials Manual). 

11. Cost of Preformed Expansion Joint Filler used in apron construction shall be incidental to 
otfiHr c,,r,trar:f iter,,s. 

RIPRAP 
1. The inplace rtprap on the downstream end of the existing structure shall be 

svhJagc,d and usvd for rfprvp as /::ho1rvn on plan:: 

?, The estimated quAntity of inp!ace ripran is Approi<imAtely ?O tons. 

3. All costs for salvaging the riprap including equipment. labor, 
materints, ancf any excess rr;ater!al shall t,e: inc!c!entaf to contract unit 
price per ton "Salvage Riprap". 

4 All c.;cJst:s for µicJcir,y th(;;: tiprc;1µ in<;iudiny equipmr;;:11t, lc1Uor, 
mnferinfs, and anv exc:r:ss materfnl shn/1 be incfdentrz! to the cnntract unit 
pnce per ton ·"Place R1prap". 

DIMENSIONS OF EXISTING BOX CULVERT 
All details and dimensions of the Existing Box Culvert, contained in these plans, are provided 

intmmelllln rm/y. is Cm1trerco6, respnnsiirfity im-,pect crnd vrcrify iiJe ,rctuei 
field conditions and any necessary dimensions affecting the satisfactory completion of the work 
mquimd for lhitc rrojm,t. i)rigirc:c/ cnCJstrurcUon ['lam, can r,e nfltairmd fmm trcn Oiilf:e 
Bridge Design. 

j 

c;; 
I 
(f 

Roviseio Ja1wary TO, TU26 Tf-1 

I 

5TATE 
Oi 

PROJECT SHEET TOTAL 
t~O. $iif:EF, 

WLJL 
I 

tvted,an 

I 
~ 
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I 

Existing Box Culvert-\ I ! , 
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8'· ½' 

rl I,, 
t: 

7'-1/'l," 

UNDERCUT LAYOUT 
(Jottom Dimensions: 

16 -3' 

8'- ½' 

' I 
ff 

Box Culvert 

I 

IE 

14'-3" 

TYPICAL SECTION 
(For Limits of Undercut) 

EST/MA TED QUANTITIES 
ITl:::M I UNI/ I CJUANIITY 

r/J Bex Cu!vr,rt Underrcut 

;71 F;;c peymenL qurntity is brrced :rn pirrn shewn undcrGut t11mensionc 
and will not be measured unless the Engineer orders a change. 

NOTES Atr!D UNDERCUT DETAILS 

FOR 

8' X 8' BOX CULVERT EXTENSION 
OVER CRrEK 0° SKrw 
STA. 232 + 00.00 SEC, 25-T103N-R63W 
STR. NO. 02-231-165 IM 0907(77)309 

DiSIG~JED ny 
SK 

HS 20"44 
( & Al T.) 

AURORA COUNTY 

S. D. DEPT. OF TRANSPORTATION 
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DC 
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BREAKOUT STRUCTURAL CONCRETE 
1. T~fs work vrf!! consist of brc::1king out and dfsposfng All 

broken out concrete and other discarded material wiii be disposed accordance 
with the Wacte Dicpocol Sito notes found in the Envimnmcnta! Commitmonts Noice. 

2. Define the breakout limits with 3!4 inch deep s2w cuts. 

:1. Any adrlitioncl bmF.lkout rer;,,irerl due to sr;nllinr; or crncking cf the nxisting sh!cturn 
w,ii be uetermint:id by me Lngineer. VVhe1e aeid1tiot1a.l bttJakoui in it1e ba1rel i:itJCtion of 
thA exi.~fing .~trur:ture iR renuirer( carA sh,q!f be hiken not tn damagA any nf thA exi.~ting 
rcmforcu1g sleet. All siae/ will be left. m place and thoroughly cleaned by 
s;,indblestinry 

4. Additional breaknut in existing walls or top slab will require shoring up of the 
p2rapet and top slab, ;is dirs•cted by tf1e f::nginsor. 

Pi,111s quantity pr,yme11! wit! be tu!/ cumpen,;ation for this !!am 1ega1,i!es,1 oft!1e qu1,11tity 
actually broken out, unless measurement is ordered by the Engineer. If the Engineer 
0,1/ers !1reaf,>ut r1oyo,1d /hi, limit,•, sh,1;,.m, 1!1is .1dditi,1,1al !1,"eaf,1ut wi!I b,1 pairJ for ,ff the 
contract unit price per cubic yard for Breakout Structural Concrete. If additional breakout 
i~ raU,,ffd b:, the Con!rr1ctcrr •s OpHratirrns, rnJ ari,Jiticrr rll prrvm"'nl wiff be mad" 

B,"akrnr! S1wcttrrrd Crn1Crff!P. wr!! be ;, . ..,id !rrra! me rrrrntr;rrrt u" !prrr,c, prr, cwm, 
yard. This payment shall be full compensation for furnishing all materials, labor, tools 
and ec;rripnrrmt /ff'rCetrr•r➔ry ur inrirlefi/.r/ to hreaking rn1t tlrrr sttrrdut.rrf conrretrr P.r1rmen' 
includes, but is not limited to, excavation reqwred to perform the required breakout, 
s.:0vvcuff!ng, breek!ng out cr,,mcrofo, cfuani.my and sa.ndb/e.::fing rGinfc,rcinu steuf and 
concrete surtaces, and removing and disposing of all waste matenals to satistactonly 
C[!mpl,0 t,3 thr· work. 

INSTALLING DOWELS IN CONCRETE 

1. The ,,porrr re"i,1 mi.,!ur<r ;;haft be rrf a type firr bonrling rrteEri fo hrr,dern:d <rrrr1crrrfr~ arnl 
shall conform to AASHTO M235 Type IV, Grade 3 (Equivalent to ASTM C881, Type IV, Grade 3). 

2. The diameter of the drilied holes shall not be less than 118 inch greater, nor more 
than .'l/8 ir?ch great Ar th.en th!? ,jiameter nf thrr dowels err as [fer the Mrmufrr:turrrr's 
recummenda,,uns. Holes shall nu, be Urilleu using core biis. Tile dniied t,utes shali be 
l?loMtn ouf with r;ompres.~Ad ,~fr using a r!evirA fhqf wi/! reach the hack nf tbff ho!f! to 
ensure tliat ail debns or loose material has been nimvved prior to epoxy liijectwn. 

3. ivfix epoxy" resin as recommended by the Manufacturer and apply by an in1ection method as 
approved by the Engineer. Beginning at the back of the dri!!ed holes, fill the holes 1/.'3 
to 1/2 fuii of epoxy, or as recommsnded by tile M:mut:1ctww; prior to msertfon of the 
steel bar. Care shall be taken to prevent epoxy from rnnning out of the horizontal holes 
prior lo stc·el b2r insortio,1. Ro/ate lhe sleet /car during inst2!iatio,1 to ciimh1c!le voids 
and.ensure_ complete bonding of the bar. Insertion of the bars by the dipping or painting 
mei!rr>d& rrr'l11 nrrl be ,11/ow,~d. 

4 No !rradtr rrha!i i,e iipp/it,ri to epoxy ,roufrrd drrwel irrlfS w1til fire EJ r>xy rr)Sit, !!as f,.~d 
sufficient time to cure as specified by the epoxy resin manufacturer. 

5. Embed z2 dowels 8" into existing concrete. 

6. z2 dowel bars shall be #6 deformed bars conforming to ASTM A615 Grade 60. 

7. The cost of drilling holes, epoxy resin, dowels, installation and other incidental 
itemr shii!! be inc/uc!ed in the, ,ronfr.3ct unit price fri•r eii,rh fo1 /nsfiill Drrwei in Crrncn•fo. 

ESTIMATED QUANTITIES 
(Inlet and Outiet 

JTEf'rf UNJT I CJUANT/Tc! 

_41.;}_ _ 
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·-- - - - - ~?=-- - "'" 
10" 10" 5 Spaces @ 18" = 7' - 6" (Typ,) 

' 
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• 

' ' 1-• ! 
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""I I • I 

<p 
l.Jox Cuivei l 

! 

-~· 

VIEW A-A 
(Dowel L,rcatfms) 

< 
' 

~ ~'o,rs to be drilled in .-;nd 
j -j' •• ••• -: / ~lea' with Lpoxy. (i yp.) 

, Limits of Breakout 

5TATE 
0~ 

PROJECT 

Limits of Breakout 

).('·Y-.:..'/,;,(.)<·'y-.:,~;(.),(_)'.;:,'y;. ... ~/ ~~~rt-~ C_'u-lv-i.: ih aa ~ l"'! .. z"'·".' ;{,)()'<._',{~~<.)()s~:~,;,(,)C 

= !ill ===Ldl 
F / -=~-. ~.,.,~x.x.;<~~X.X.J<.vi 

Saw Cut Line _/ 

PLAN - BREAKOUT DETAILS 

SHEET TOTAL 
t~O. $iif:EF, 

I / Lirrifs of Rrerrfouf Lhrri/s c,f BrErrrkour 

r· 
',, 

IC . ~.___,_ __ _ 
I 

i~~ 
·- Existing Box Cuivert 

DETAIL ''X" 

,. r! rdstm'} Brrf( Crr!vert 
-.... , I 

~ ... , _______ t_ 

--- ------------ --- t _ _....1 
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qj _ ~ 
See DETAIL ''X" ___. ~~ 
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1! 
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1 z2bars to be drilled m 8ndL________-- -­
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PLll.N DOWEL DETAILS 
(Inlet and Outlet) 

ELEVATION - BREAKOUT DETAILS 
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1'-6" 

;... 

(Outlet Apron) 

HALF PLAN 
(Uutlei Shown) 

10' -0" 

k- 20 S~ce--;@ 10 ½~ tr- 6-;;-

h - 11 SpaccG@ 18" 16, 6 .. 

ELEV.-4 TIOf:I 

O.F.W.W. 

1.F.W.W. 

-~ 

4 1i2!;:@ 

2 ,11·. 1£7·"'· 
~~~p~\_/,, ,' "'~~ 

--.~ I 
. . f. 

-- _1'.Q'.'._ ··~~.~~/ 

t------~~' 

DETAIL 'X"' 
(At Bottom .Slab) 

NOTE" 
~f~~ sheUNOT be built monolithic with 
... e uuX Cwveri. 

(1 

Opt Z:or, ,1. Jr / 
c2 

p9 

SEC. A ~A 
(At Top Slab - Outlet) 

/~ 
«: 
{ i I 

({ : 
( ( ~-
~,/" 

VIEWD-D 
(At Exterior Wall) 

I. F. W. W. - Inside Face of w~'w-;,t• 

SEC. B-B 

0 . ";' "' 
tol C\I 
;' I 

i 

SEC. E-E 

-4" 

SEC. C-C 

h 

k 

Size Length 

6 
6 
5 
5 

9"-0'" 
7'-3" 
4'- 6'' 

2tr - 3" 
.§_ _7':!}_" 
5 
±_ 
4 

A• :JI" 
9'- 6" 

5TATE 
0~ 

S,D. 

PROJECT SHEET TOTAL 
t~O. $iif:EF, 

REINFORCING SCHEDUL r 
.. -, (£Er ~e l~t or One Outlefl .._ 
1ype· - - • ai;;a/ngoeiiiits -

Type 1A 

Type SRA J!.?,_,J' .. .JJ·r· 15'-1" 

't-1 - - 7 
:t- -\-

•:ii u~• ! .o; !S'- ! ,. I .. 2•- 11; ! 

.,... ,EJ1 I . 15' 4", I ;r • 1·~ I _ 0~ 

~~--~-~A~~ / v· • 
9'- 8" 3'-1" 

~--~ 9' .. l Y;_·· - 7 ·, '¾-

Typ,: 17/\ 
'i8'-9' 

Type f9B 

5' O" 

3'-6" 
;o• - 6" : I:~ 12 

A!! dirm,nsimis ou! to, 'J/ of har~ G 
1
11, 

NOTES: p 

-~4 1¾6 

12[.clJ__ --..... l7i See cutting diagram. Typi, 198 
Typ€ 198 '¾ .. '1I. Ben,1 in f70ld nc,:,iss.:,y tr: !it. 

ITE:.fvi 

L UNIT 

• lniet 

!.!'!lot Apron 
I.Qu11et -
I Out felt\ nron 

ESTl/ll/A TED QUANTITIES 
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Concrete, 

Box Cu!v,,rt 

Cu. Yd. 
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15.6 
7.0 
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Lb. 

1147 
15 

_1747 
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INLET OR OUTLET DTTA!LS 
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Structure 
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Dox Culvert 

Cu. Yd. 

l.b 
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7.5 
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f1-

PLAN 
(Ouuet :itiown - Top S/:10) 

_..,,,--· I ('/1 \.1/t\, ~ 
: = ,,. • ... 

\I I 
'4Ln1 

--

OPTIONAL FILLET DETAIL 
(At Bvitom SlaiJ) 

Nn;.,: ; ;ont,:e.o/or may ;om, ihe nptioc:a/ fuii fillni 
with 2" Chamfer, as detailed. The cost of the 
a,h!itiocul crn,crE:i1: sh!/ be horrn, by ff1e Cunt, ;;;to, 

r 
h1 1r---J-'7""----t~--W--k1 

-l-
-f~· 
\· 
- - ~ 

-~ 

p1@ 18" 

--- -

. .. - .. • lfl. .... 

:;;.~~'-r":ick~,--.- '-' 

Vp1 .W 

ELEVATION 

I 

I--+-+-+- p1 @ 18" 

, _...--.--- Existing Box Culvert 
C 

- - - - -------------

1'~" ~~-=- __ _f5~9':..Q" _ 
m1-16Spaces@6½" =8'-8",, 

j1 - 6 Spaces@ id" = 9' - u·• 

• ,hi -11 Sp;xes ;1'2) 10 ½" 9'- 7 ½'' 

_3" 

2" 

1<;{:~~,c-, 
----

p1 {@ 12"-

] 
-Lcc-<3--

b 
' "' II 

~ ~ 
0, @) 

.... 

s 

7". 
~1~ 

1' - 7" 

2'-1" 

_ _I __ -- - - - -- - - - -

PL4N 
(Ol!flet Shown - Bnftom S/ah) 

9· 2" 

_ _§ Q'.'. -,+1: 
6 S aces@ 12"= 6'-0" 1'- 7" 

Opt. Constr. JI. (Typ.) 

1(1 

p1 

7 Sp;ece.,, @ 1 ?" = 7' - O" (Tyre ) 

&, . 

6 Spaces@, 12" = 6' - O" ?' -1" 

10' -2" 

F5 BABRFL SECTION 
(5' - O" Maximum Fill) 

5TATE 
0~ 

PROJECT SHEET TOTAL 

• Mk. 

ft 

j1 

ki 
m1 
nl 

..J!.1 * z2 

REINFORCING SCHEDULE 

9- o·· Sir. 
9' 6"' Str. 
2'-3" Sir. 

I![ ~ 
~ .L.__ 

I ?'-4½;,_l(Typ) 

OF i !ON;fL k i SF"i.!CE. LlE"i NL 

/:lending Details 

~.I_,, 
0,1 

L 

Cuntrai.;tor may use uµtiom::tl rai11forvi,1g :sttJel ~µlict:1, as ~1,ow,,. 
The cont of the odditfona! reinforcing steel shn!! be bomc by 
tt,e Cuiilracior. 

NOTt:S: 
dimens, ms are our to rnJt or har>;; 

f'/r,qure.st far adrlitionri! reirif'Jrcing sf!?e/ ep!ice.s ,it priinte rither 
than those shown, must be submitted to the t:;ngineer for prior 
approval. ff additional splices are approved, no payment will be 
diiow&d for the ddded qudntity of reinforcing steel. 

*Qwsiility ul z2 !Jar., is nut included in "'iufotcing iciLee/. 
See RRFAKOUT AND DOWFf_ Pl ACFMENT DFTA/1 S Sheet. 

EST/MA TED QUANTITIES 

ffEM 

UN/1 

12 - .5 81,re/ nd •;cictiiiilS 

ClassA45 
C>mcr0;fe, 

Box Culvert 

Cu.Yd. 

;5_5 

Reinf0rcing 
Stoel 

Lb. 

32!4 

t~0. $iif:EF, 

L 
Type 17A 

Type S6A 

Structure 
i 1cav;1tion, 
Box Culvert 

Cu.Yd. 

4./:i 

LEGEND FOR PLACING RE- STEEL 
7. r. S. - lop ot Top Slab 
B. S. - F?i!ltom of fop Sf,ab 

_I_. B~ . .:_ To~f ~Ito'!!._ SI<!!!_ 
B. B. S. - Butto111 of Bottom Slab 
0. F. W. - Outsfr!,J F.1ce of Wat! 

I. F. W. - Inside Face of Wall 

F5 BARREL Etc!D SECTIOtc! DETAILS (9' O") 

FOR 

8' X 8' BOX CULVERT EXTENSION 
OVER CRFEK 
STA. 232 + 00.00 
STR. NO. 02-231-165 

0° SKFW 
SEC. 25-T103N-R63W 

IM 0907(77)309 
HS 20-44 
( & Al T.) 

AURORA COUNTY 

DiSIG~JED ny 
SK 

,,UR.'?03411 

S. D. DEPT. OF TRANSPORTATION 

CK nES BY 
DC 
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YEAR PLATE 
DETAILS FOR 

ORIGINAL CONSTRUCTION 

YEAR PLATE 
DETAILS FOR 

NEW CONSTRUCT/ON 

GENERAL NOTES: 

I 

15" 

¾" 1 ¼" ½" 1" 2½" 1" 2½" 1" 

I 

~ ~ 
PLACE 

IAPPROPRIA TE 

NUMBER 

HERE 

17" 

¾"1 ¼" 2 ½" 1" 2½" 1" 2½" 

~ (OJ PLACE 

i',PPROPRIAT! 

NUMBER 

HERE 

2 ½" 1¼" ¾"I 

I 
---,----
~ - --=-
~ 

PLACE 

APPROPRIATE 
hb NUMBER 

HERE 

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

1" 2½" 1 ¼" ¾" 

I 
I ~ -~ 

;,;:: 

PLACE 

i',PPROPRIATE h~ 
NUMBER 

HERE 

-r-$ 
_E..._ 

1. Year plates of the general dimensions shown shall be constructed on all box culverls and bridges. The year plates shall be constructed in reverse 
and attached to the forms in such a manner that the finished imprint in the concrete does not exceed one-half (112) inch in depth. 

2. Year plates shall be located on structure(s) as follows: 

a. On cast-in-place box culverts the year plates shall be four and one - half (4 112) inches below the top of the upstream parapet wall and centered 
laterally on the upstream face. On precasl box culverts the year plate shall be centered laterally on the upstream face of the lop slab. Where an 
extended interior wall interferes with this location, the year plate shall be centered in an adjacent barrel. 

b. On bridges with six (6) inch curbs or "Jersey" shaped barriers with no endblocks, the year plate shall be centered vertically on the curb face 
approximately six (6) inches from the end of the bridge, or as designated by the Engineer. On bridges with "Jersey" shaped barrier endblocks. 

the year plate shall be centered on the upper sloped portion of the barrier approximately 5'- 6" from the end of the bridge, or as designated by 

the Engineer. There shall be one year plate at each end of the bridge on opposite sides. 

c. When the plans specify that both the original date of construction and the date of reconstruction are to be shown, one date shall be placed as 
listed above and the other located adjacent to it. Both year plates shall be shown at each end of the bridge on opposite sides. 

3. There will be no separate measurement or payment made for year plates on box culverts and bridges. All costs for this work shall be incidental to 
other contract items. 

Year Plate See Note 2 (c) 

JERSEY BARRIER 
(With Endblock) 

Published Date: 2026 

End Bridge 

s 
D 
D 
0 
T 

End Bridge 

JERSEY BARRIER 

DUAL DATE YEAR PLATE DETAILS 

Year Plate See Note 2 (c) 

TYPEBCURB 
June 26.2012 

PLATE NUl,(BER 

460.03 

Sheet I of I 

x--x-- x--x 

x--x-- x-- x 

GENERAL NOTES: 

' ' 1_ -- .J 

Eyebolt (See EYEBOLT DETAILS) 

DETAIL FOR FENCE ANCHORS 

1. The fence and post details shown are for illustrative purpose only. 
The fence shall be as specified elsewhere in the plans. 

2. Eyebolls shall be placed on all of the box culvert wing walls. 

3. Eyeballs shall be ¾ inch diameter and shall conform to ASTM A307. 

4. Eyeballs, nuts, and concrete inserts shall be galvanized in accordance 
with AASHTO M232 (ASTM A 153). Concrete inserts of corrosion 
resistant material need not be galvanized. 

5. Cast-in-place eyebolts shall have a nut attached, be 4 ½ inches (Min.) in 
length and shall be embedded such that the eye of the bolt is flush with 
the concrete surface. (See Eyebolt Details) As an alternate, cast-in-
place concrete inserts, capable of developing the full strength of the 3/a inch 
diameter threaded eyebolt, may be used and shall be set in the concrete 
in accordance with the manufacturer's recommendations. The eyebolt 
shall be of sufficient length to develop its full strength. The eye of the 
eyebolt shall be flush with the concrete surface. 

6. The cost for furnishing and installing eyeballs and/or concrete inserls 
shall be incidental to various contract items. 

STATE 
OF 

S.D. 

Flowline Box Culverl 

VIEW A-A 

PROJECT 

Len th of E ebolt 

EYEBOL T DETAILS 

December 23, 2012 

Published Date: 2026 

s 
D 
D 
0 
T 

FENCE ANCHORS FOR 
BOX CULVERT WING WALLS 

PLATE NUl,(BER 

620.16 

Sheet I of I 

SHEET TOTAL 
NO. SHEETS 

8' X 8' BOX CULVERT EXTENSION 

G)oFG) STR. NO. 02-231-165 

JULY 2012 
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<o 

w 

NOTE. 
All stations Rnd elevations Rre based on survey 
or the t1xistiiig bux culvert The intelit is Iv matc/J 
the existing box location, flowline and slope. 

82' - 0 "'16" ± 

66' -V"± 

(Inlet/ (Extension) 

16' - 0" (Typ.) 3' 0" 

INDEX OF CULVERT SHEETS~ 
Shoot No 1 Genera! Drawing 211d Quantities 
Sheet No. 2 - Notes and Undercut Details 
Sho-t:t No. 3 Brmkout ancf Dowe-I Pi!:ocemo-nt Data,!o 
Sheet No. 4 - Inlet or Outlet Details (A) 
She&/ No. 5 - Inlet or Outlet Details (B) 
Sh:!f•t N:!. 6 F5 Bam;f End Section Betai!:i (9' 0'') 
Sheet No. 7 - Details of Standard Plate No's 460.03 and 620.16 

45'-0"± 

_?21!:.:_ 1 ~± 

90' -0" ± 

ESTIMATED QUANTITIES 
ITEM 

c. ::1s A45 CDncn;fe, A,:x Culve:i 
_B_einfE!ci'!f!_ St~/ _ _ _ 
Slrucfw1;; Exuwaiiun, Box CulvEni 
Box Cu!verl Undercut 
--------* Class B Riprap 
Ty,m~ B Drai:iuge Fabtic 
BreRkO! ,t Stn tctura! Concrete 
ln:sia/1 Uuwei ,n Cunc,.,;e 
Crn,troffHd D"'nsify Fill 

UNIT 

Gu. Yd. 

_bb -
Cu. Yd. 

f- Gu. Yd. 
Ton 

Sq. Yd. 
Gu. Yd. 
Each 

Cu. Yd. 

QUANTITY 

68.1 
__§_.58§_ 

39 

f- _126_ 
38.0 
6! 

414 
48 

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

PROslECT SHEET TOTAL 
Heviccd Jcmuaty 20, 2026 JH 

STATE 
QT NO. S!!!::E"!!!' 

45'-V"± ou·-u-± 

r/JNOTES: 
1. Cfntroi!ed F,m&, v Fifi will proviil,~ a ,,mo, 1!1 p: fh fe;, !ivEi i!oci,.. 

i!ing ;;• oi aatr.:,ia/i" act. wnt k,r 

3. All cost associated with supplymg and placing CJontrolled Density 
F!!! for !!Je ! ives!nck T'ath ,,,ii/ t,, incfr!ent:,! to !he con/rad uni! 
pr,ce per cubic yard tor Con/roiled Density Fill. (he Controlled Density /-ill 
wi!! comply with Section 46-1. 

r'i..ANSuY: 

s 

___________ ....,. 
86' - 0 13/ie"± 

1'-0" 

(Extension) (Outlet) 

1'-0" 

/ ' 
Dr. i:1a9,1 Fa •de 

GENERAL DRAWING MJD QUANTITIES 

FOR 

10' X 8' BOX CULVERT EXTENSION 
OVER DRAW 
STA. 503 + 55.00 
STR. NO. 18-093-105 
PCN 034U 

0° sKrw 
SEC. 27-T103N-R61W 

IM 0907(77)309 
HS 20 44 

DAVISON COUNTY 

□!SIGNED nv 
JH 

S. D. DEPT. OF TRANSPORTATION 

CK nES BY 
BM 

AUGUST 2025 (~ OF 0) 
DRAFT,D BY 

BT 
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io 

28' - O" (Typ.) 

~!:: er 

213" - t_;· (Typ.) 

SPECIF/CATIONS 
1. Design Specifications: AASHTO Standard Specifications for Highway Bridges, 10th Edition. 

2. Construction Specifications: Soulh Dakota standard Spec1ticat1ons tor Roads and Bridges, 
10 1-25 Ver-i!ion, Required Rrovisiom,. and SpE,Gial Provisions ;,s in;,fudvd in !fie Propo;,;c/. The 
Standard Specifications for Hoad and Bridges are available for download and viewing at: 
https:llrfot.s.;t gov!,;foing businesskontractorslstrmdan;!-specificstions 

GENERAL NOTES 

1. Design Live LOad: HS 20-44 and Alternate Loading. No construction loading in excess of 
le-:;.;/ /c,;d wD,J co,1,1ide,;;d. 

? ThA de.,;:;fryn nf the ha~! section is hasrut on 11 mi.n!mum fill hA!ght of on~ foot and !nc/urlAs 
a/i ;;ubJ&qu&ni fill 1,eig/ii:; up w a11J inuudiny ,he maximum iiif h&,yht uf 5 f&&i (Fb). 

Umt Stro.sse.o Concrete tc' ~ i80U p.s.1 
Reinforcing Steel fs = 24000 p.s.i. 

4. All concrete shall be Class A45 conforming to Section 460. 

5. All reinforcing steel shall conform to ASTM A615 Grade 60. 

6. All exposed edges shali be chamtered 314 inch. 

u~., 1 im;h cl..;ar e;vver v,1 all ,einfo,ciny ;;tevi EXCEPT us shvwn. 

TtiG Contractor s/JsJ/ imprint the .strvGture file cf;xte oJ !he Gxistmg bo,r cu/,rert 
construction as well as the date of new construction as specified and detailed on Standard 
Pi rte Nr. 460. 03. 

Crii, s/1,il/ b1t iak,m to rr/abiirh Wrrkin,1 POI its (tv P.) rs s/1rwn thr winr1'. 

10. Circlec! nurn.0,ers Pl i1N [Ind El T:VAT!ON -,iew.c on !he Go11ert1! Drowing .cce sc.i:/ion i.D. 
Numbers (see SUDO i Maierials Manual). 

Cost ot Preformed Expansion Jomt Fliier used in apron construction s/ia/1 be incfdentoi to 
fhP. othRr cnntrar.t item.s 

EXISTING BOX 
A!/ ddai/s .;nd dime1i!Jion1! of i/i1l E.,i,iting Bor Cu/ro.,rt, 1!1,ntDi1!ed th,;;,e pf.ms, .;re p,nvic ,;d 
as information only. It is the Contractor's responsibility to inspect and verify the actual 
ff, ·Id wnditirns 1r1d ,my nr1:es1t11ry i!imen1don1t affcdin!J the r11tis!rdo1 u completirn off he work 
required for this project. Original construction plans can be obtained from the Office of 
iilidgr De1-r1,n. 

I 
It 

I 

WB! 

I 

9' "!_J."_ 

I ,· 
'. 
l 

f_j •• ~ 

., - _J ·"""'-··---'--· 

2 

I 

~ ~ ,.. 

I 
It 

I 

i-90 

I 

UNDERCUT LAYOUT 

--, 
I 
I 
It 

Box Culvert 
I 

I 
' 
L 

TYPICAL SECTION 
(For Limits of Undercut) 

I 
It 

I 

,'BL 

I 

I _L 1 ' .. • . -

STATE 
OF 

PROslECT SHEET TOTAL 

s 

ESTIAlll-l TED QUANTITIES 
/TFM I UNIT I QUANTITY 

1;zli Box Culvert Undercut I Cu. Yd. I 7 :.!6 

r/J For payment, quantity is based on plan shown undercut dimensions 
end wi!! no! he tnf::aswed ,mies:"' the r:ngineer nrde,:-o a .:ffanur:. 

NOTES Atii!D UNDERCUT DETAILS 

FOR 

NO. Siii::E"i"i 

10' X 8' BOX CULVERT EXTENSION 
OVER DRAW 
STA. 503 + 55.00 
STR. NO. 18-093-105 

0° SKEW 
SEC. 27-T103N-R61W 

IM 0907(77)309 
HS 20 44 

DAVISON COUNTY 

□!SIGNED nv 
JH 

S. D. DEPT. OF TRANSPORTATION 
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BM 
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DRAFT,D BY 
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BREAKOUTSTRUCTURALSONCRETE 
This worF1 will !!Ont1i!•1t ol /1ree.i!mg nut emf d1•1posmg 01 stru,1f11ra! ,1on,1mte All 
broken out concrete and other discarded material will be disposed of in accordance with 
,he das,,• D1sposrn Sit<" notes found If! ,he nnv1ronmc-ntal 1AJmmitmc•nts rcntes 

2. Define the bf("c.kouf !imffl wif/1 3/<l inch Peep saw cut/.! 

3. Any .1dd!ffonef fJre,1kout mqu!md kne to spefffng 111 cr,11kin+< of tf;c, ex1c.tinr1 c;tru1?!ure· 
,Mil be_d~lerfr!ined by !he Enf!ineer. WhE:re additional breakout in the barr~I sectio'! of 
!he !!.<1sr1ug s1,uctu1u 1s wqu!iud, 11dre wdl b1, /ak,,,, nu! to ""'m21rr• anc of fi,e E!.,,stlf,;; 
reinforcing steel. All steel will be left in place and thoroughly cleaned by 
,;ariili>/a,,Jing. 

4 /\dciitfonf! broAkout in exfstin,y we!!,,, or tnp s!Ab w!!! reqHire .fhor!ng up oft!!A 
parapet and top slab, as directed /Jy the Engineer. 

b. Plans quantity payment will /Je fuii compensation tor ttus item regardless of the quantity 
actu:11/y brokon out unloDs moasuremont is ordonJd by tho Fng!neer !f tho Enc;!neor 
orders breakout beyond the f;rnits shown, this additional breakout wiii be paid tor at iiie 
contract unit price per cubic yard for Breakout Structural Concrete. If additional breakout 
is cziused by the Cantroctor'c operutionc, no additionui payment will bu made. 

6. Bre;ifmut Structumi Concrete will !Jo paid for ;1t tiK: contract unit price per cubic 
yard. This payment will be full compensation for furnishing all materials, labor, tools 
and !:quipment nec!:ssu, y or iilciclcnta! ta b,,c·akiny 01,t the clrucictral cone, de. Payment 
includes, but is not limited to, excavation required to perform the required breakout, 
saWiiillthirJ, bii,akinrJ ouf ,;orii,!"fltf,, ,;/e,ming i!nd "'mdUasting rciiifOtiiing iifrlel w1d 
concrete surfaces, and removing and disposing of all waste materials to satisfactorily 
,;orn1,tetf-f !he i!iOrl< 

INSTALLING DOWELS IN CONCRETE 

1. fhff c-pocy recm m,.cturc chaff ,~e of a type for bonding clef!! to hrrdeced concref•3 and 
will confonn to AASHTO M235 Type IV, Grade 3 (Equivalent to ASTM C881, Type IV, Grade 3). 

2. The diameter of the drilled holes will not be less than 1/8 inch greater, nor more 
than 318 inch rreater than the diam,1ter of tl!e dorrels ,1r as per tf;,1 M.mu"Jctun1r's 
recommendations. Holes will not be drilled using core bits. The drilled holes will be 
hlovm 01,i with ,;ornpre&iii!d ui, using a devb, th!!! wit! ii3al!i, thf, l!ack ilft/ii, hCifc to 
ensure that all debris or loose material has been removed prior to epoxy injection. 

3. Mix epoxy resin as recommended by the Manufacturer and apply by an injection method as 
. qppmved !Jy th A EngineAr. /1Aginning thF! hack of thA drifted !in/es fill /!iA hn!As 1 !,? 
lo u;;; fuii uf epoxy, or as recummertdeci by lite ManUlacturer, pnur to mseri1on oi' the 
steA! bar Can:! wilt he tAken tn p~vent Apoxy from running nut nf the hori7rmte! ho/AF: 
pri0f to steel bar insertion. Rotate tile steel bar during mstatiation to eliminate voids 
and ensure complete bonding of the b:~r. ln~ertion of the b~rs by the dipping or painting 
methods will not be allowed. 

4. No toads will bo applied to tho epoxy grouteb dowol bors until tho epoxy rosin hos hod 
sufficient time to cure as specified by the epoxy resin manufacturer. 

5. Embed z2 dowels 8" into existing concrete. 

6. z2 dowel bars will be #6 deformed bars confonninq to ASTM A615 Grade 60. 

7. The cost of drilling holes, epoxy resin, dowels, installation and other incidental 
item!! wif! he induc!,d in rhe mntrH!!/ u,,;; priii!l pf!i, eaiil, fo, ins/Hf! Duwe! in Co ii,reti! 

ESTIMATED QUANTITIES 
(Inlet and Outlet 

JTEf'If UNJT I CJUANTITv 

-i---"481 

~1 ; 
E' 

i .. 
C:,i 

: 3 ½," r-

11' - 2" 

6 Spaces @ 18' 9' 0" (Typ.) 

• 

I 
Cf 

Box Culvert 

I 

• 

~ I 

1' "!" 

- 7 

• • 

4 I _. - Existinq Box Cufxert 

V 
i ,. 

~- ~I , ' • 
' ~, I -- \ 

~ 

~------ ;----. ~-. -- -f - ---; _ ---;; --- . _______ j 

;1 

--+:1 
' 

" '! 
---'-""';: --------

VIEW A-A 
(Dowel Lucatiuos) 

DETAIL ''X" 

' 
__ -- _-- _-- ·- T j 

I /1 

SeeDET!i/L 

" 'I ' 
!:----r--
'I ' 
! : t-

_-_ -:::-: ==-=-== d ~ I 
-- ',, 1' 

, I . ~,-r· 
PLAN - DOWEL DETiULS 

(Inlet .~nd Outlet) 

~ I imit.s of BrP.akm ,t 

"t' 

l"d,J-!-

s 

STATE 
OF 

s 

S,rnt Cu! Lil iii __; 

PROslECT SHEET TOTAL 
NO. S!!!::E"!" 1 

Limits of Br• ilkcut _!! 

PLAN - BREAKOUT DETAILS 

Limits of Breako: .. --· - .. ., ., - _ 
.-Limits of Breakout ~ ... " ",,,. _,_" - " .. " .. " .. n ---L:_:_ t_: =-ii,~~t-.istinq Bnx Cu!\{rert~--\__ -__ -= J __ 

~ ,_,,_,, /V✓-✓- ,,-✓~ . 

-~~-'-><'," ~y-,· X",~Y-.· X',·· ;)t-__ =-:\_- _ _ -/-~:1 

" .. -- ---- .. " -- ---- ... , . ,. --f--_ - \~ Saw Ci!! Linjf _J -:::- : -! !)(;--(:X~;<)~>'::".»;'.~;'.~()'~~~:;,~ 

ELEVATION 1 BREAKOUT DETAILS 

BREAKOUT AND DOWEL PLACEMENT DETAILS 

FOR 

10' X 8' BOX CULVERT EXTENSION 
OVER DRAW 
STA. 503 + 55.00 
STR. NO. 18-093-105 

0° sKrw 
SEC. 27-T103N-R61W 

IM 0907(77)309 
HS 20 44 
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JH 
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BM 
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WP. 

SECTIONE-E 

1' - 6" 12" 
~1~1~ 

16' ()" 
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u2-ii::~~'~=-t----t-------t---t-t----t-------t---t---t-t----t-----t-----t-t----t-

IL-Dr;W~C~=t::::=t::::::::j::'.::::t::=:t:::::j::::::::l'.:!::=~::::j:::::::::j::::::::j:::::~t--u1 

~ ~ 
~ 
II 

~ 

"'~ 
+...-1-----

,1. I 

:w-
11 
i 
I 

1---1---t-

PLAN 
(/nit· Ap. ,/l Sliowt,, Ou d A5;ron ,imilw by rutatiun.) 

!F 
t 

O" 

9" 
~ 

H1 2- 2- p9 

NOTE: 
Apron WIii NU I be built monolithic with 

fhe !7nx r:u/ver! 

·2· n10 ··,,,,,---

Fl 
t 

0, 
II 

0, 

I 
;i::: 

b1 

STATE PROslECT SHEET TOTAL 
1--~QF_--i'------------1 NO. Si ii::E"!!! 

s 

~ Opt. Const. Jt. 

~ 
A ~ 0) 

~ol ~ ~ 
"'I 

'iJ 

C\1 

i­
i 

I I 

I ' 

1½"cJ.. i~I 
1 

• 

8j, l I .if 

-+--------,;'----'_J~~ @ 1?" i 

3-

SECTIONB-B 

DETAIL ''X" 
(At Bottom Slab) 

~ M 
(~jj 
~ f _j I ,4" Bevel 

SECTIOflA-A 

~ 
- t=:-t 
.-ti'.'~ 
_L1 

(i\t Top Slah - ln!at) 

SECTION A ~A 
(Ai Top S/af; • Ouffet) 

VIEWD-D 
(At Exterior Wall) 

ltr!LET OT OUTLET DETAILS (A) 

FOR 

10' X 8' BOX CULVERT EXTENSION 
OVER DRAW 
STA. 503 + 55.00 

0° sKrw 
SEC. 27-T103N-R61W 

IM 0907(77)309 
HS 20 44 

STR. NO. 18-093-105 

□!SIGNED nv 
JH 
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('J 

Opt Con:?t. Jt 

~ 
2' 6" 

QI..\1:'.W. 

_LF.\1:'.'._W. 

!6' {)" 

kO - 17 Sp.cr;es@ 10 ½"- 14' - 10 11;," 

_ h0-9Spaces@18"=13'-6" _ -r~ 1· 1 v-· -- --
1'- 0" - -

---------------

1--,----

.I:=L~-==~~~~ 
1-,j ~i ,,,r=-,u-_-_-,-t-~--_-_+t--_+-t-----;-1---,.~t-r-t-,'4---.. 

----j-----jf---1----1--'0.,: ,,., l -+---1--H 
gO_J ~ 

@ ;T--5 '-i¥"Y, 

<o' 
~-' g1 ®,,,- g ' '· - • --

- - - _, 
,-..t kO -~-1--->-+-+-t---t-t"----t'"""1 - "_1 iot ~;G:,+_;; 

-~!::::;::::=i=====i===========t:~ _tt:t==tt=i====i===i'==l.tl - ,, ' g? 

~===l=::\;:+:::l:::====l=:::t:;ttttt --I ~J 
p10 ;H 

l 
f 

-p7 - I 

VIEW F-F 

W"-

LEGEND FOR PLACING RE-STEEL 
0. /=. Vv'. W. Ouioid& i ·ac" of Wing ~Vall 
I. F. W W. - Inside Face nf Wing Wall 

22'-0" 

k1 23 Spacc·s@ 10 = 20' - ½'' O.f'.W.Vv'. 
!?2 -- 13 Space,;@ 18", 19' B" l.i w.w 

e1 

\ Op'i Con;;/. .Ji 

,-\ 7 
~4-r -+-t= --4-:::t:: --1-:::::t: --41:::::tt:::~ ==_· _::;::-_-=_ ~ I~ ---

~·f 1,,f j 

- - -
1Ai t"--94@!1" 

1--+----,t---t---,,- f ""' . .,._. -+--+--+--t-+----o . . - ; 

,lg-~ ~ ~ ~o 13-

~i ~ l:!-:F.;;====l==~=-t=:-=:l--::=-:==--±'H 

}fJ--=-~16 IIHt++---+---+--
' ' 

~i "' _ v1- ~-'-'-----'--------'--..;._--'----'--~ 

r--t--J---f-+++.+--J--t-J_,___jj~-k1 ~1 r 
,41,,.1.--'-'-,,_-'--•i--'-!--'-'-,,_-'-..._--~--}!-l 

n14 

_J?"-J l 
VIEWG-G 

le 17' 

2-iJ1 

-,07 

e1 

SECTIONH-H 

SECTiONJ-J 

+1! p, 

~I---­
~,@ C\10 

e1 

6 
t·;1 ~ p7orp71 

~ 

1 ½"Cl. 

-e@ 12" 

-clorcJ 

3' - 10" 

4'-

SECT/ONC-C 

iype 

Str. 

j')~ 

19B 

S12_ 
S12A 

4 17' - 6" .<:tr. 
5 5' - O" 198 

_j_ _23'~" 19~ 
4 17A 

17,i_ 
17A 
i?A 
17,i_ 
1/A 

6 7'- O" Sir. 
4 rn - tr :.:ilr. 

4 20" - 9·· Sir. 
4 2z-:r str. 

_j_ _24' =..§" SIL 
4 24 - 9- Sir. 

_j_ _2[? =.J"' Str;__ 
4 27' - O" Str. 
APF?ON 

4 R'-6" S12 
4 30' - 6" c;tr. 

r/J l--""'-'--1+--'-l-+_4-'--+--'-1-=-tr_--=-S_-+-'"'"''l'-'--,r. 
u5 Str:._. 

NOTES: 
A.ii dit11ensiw1s a1e Dul to uut of bans. 
~ Sec; ;;utling diagram * Bend in field as necessary to fit. 

t~'I 
__1~i T ' 

' 

('J 

STATE 
OF 

s 

PROslECT SHEET TOTAL 
NO. S!ii::E";;; 

RE/,'",JFDRCING SCHEDULE 
(For One Inlet or One Outlet) 

fype 19B 

~~ 5~~~ :+~;-12 

-------- c4 i 4 3/.., 
1210-

Type 198 43/,6 

[EieC = 
f Inlet Apron 
,Outlet 
;OutletApron 

ITEM 

!JN!T 

Bending Details 

,r1r9r; 

u4 2' '1" , 1-'' - 9' 

!~~i- ~=-11~1-~J 
--:1-;17 7 
;...1-;:::1 - --------\--=---
al'~I -

u1 14' 9' 15'-iX" 

u4 7'-J01/,i' 8' 101/:' 

~[[Ji~ 
kO 2' - ½" 9' - 9 ½" 

I ~1::.'.'I 
Typf! S6A 

k1 ?' - !'l ½" 9' - 10 

h0 3~3W, 9'-9 ~I :rul 

9'-10" _jj h2 3'-0" 

~ ~· I 
-+-+-+-+-"'"' "' "- ff La8cfai I~~ 

-3'-0" '.E ""' 

I 
\ 

-
I 

'12 ~.E-1.!['~ 

h0 9'-9 ½" 
k1 6' 2½ 6 6 
no 6'- w 6' 5 

Typ,: 17i; 

EST/&'MA TED QUANTITIES 
C!rssP45 
Concrete, 

80.c Cufv,3,t 

r:1. Yd 

17.9 
6.7 
17.!J 
6.7 

neif1forc111g 
Steel 

! b. 

1913 
j·/8 

1913 
548 

lt:!LET OT OUTLET DETAILS 

FOR 

Structure 
Excavation, 

Culvert 

Cu. Yd. 

9.3 
6.7 
9.3 
6.7 

10' X 8' BOX CULVERT EXTENSION 
OVER DRAW 
STA. 503 + 55.00 
STR. r--JO. 18-093-105 

0° sKrw 
SEC. 27-T103N-R61W 

IM 0907(77)309 
HS 20 44 

DAVISON COUNTY 
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JH 
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BM 
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-L,,,, k __!5_5 :.!_6 EiE_ac~@I: =~ -£_ ._ 

i::xisting Box Culvert A/'' 

,,/- " 

----------,/ 
' I 
' ' 

Lxisimg LJox Colvert~ 

p5Q,£ Hr-

PLAN 

1' - 0" n 

- - - - - - - - ---+--+-+--I--+-.....-, 

1'-0" 

L __ i ELEVATION 

m5 

OPTIONAL FILLET DETAIL 
(Ai Bouum Slab) 

Nor" Crnitrac::or mHy 1,, m op1,on10: full h:/et, 
with 2" Chamfer, as detailed. The cost of the 
,1ddi:ion,:! conuetc ,,ha!! lie , Drn1: !iy t ,,: Co,1tra, wr. 

h5 

-µ;;@ i8" 

p5 

kb 

7" 

6" 

2· 1" 

U) 

I 

h5 

1' 3" u5 - f 5 :,:,ac"'@ :)" ~ 7'- 6" 

J;, '~ j§,_- ,;_§""!!!!," ~1R'.'._'.' 7~ fi"--

3"" -4 k5 - 16 Spaces@ 7" = 9' - 4" ,.. 

PLAN 
(Ou, nt S:inwn To, S/ah' 

11' - 2" 

10'-0" 

_§_ Sp~es_@ 1 £_ = !!'._:- 0"_ 

Opt. Constr. Jt. !Typ.J 

9 Spaces I@ 12" = 9' - 0" ( iyp.) 

Constr. Jt. (Typ.) 

8 Space:@ i2" 8' -

- - 1£ z:.. 
F5 BARREL SECTION 

(5' - 0" Maximum Fill) 

1' -0'" 

-p5@ 12" 

p5 

k5 

h5-

p5 

- 1 

'Mk. 

ft 

mfi 

J!:7 * z2 

STATE 
OF 

s 

PROclECT 

REINFORCING SCHEDULE 

SHEET TOTAL 
NO. Siii::E'::, 

/:lending Details 

1 r- 0' Sir. 
9' 6"' Str. 
2'-3" Sir. 

LE 
' ~'.",::,. 

"' -~ Type 17 
' " o, ~ 

L 

I 2•-:;"► l<rypJ 

OF ! !ONrlL f:,h, SF'UCE. LlFi NL 

L 
Type 17A 

Cuntrai.;tor may use uµtiom::tl rai11forvi,1g :sttJel :sµlict:1, as :si,ow,,. 
The cost of the odditfona! reinforcing steel shat! be bomc by 
tt,e Cuiilracior. 

NOTi::S: 
dimens, ms are our to rnJt of har>;; 

f'/r,qw,.st far adrlitionri! reiriforcing st1ee/ ep!ice.s 11t priinte rither 
than those shown, must be submitted to the t:;ngineer for prior 
approval. ff additional splices are approved, no payment will be 
diiow&d for the ddderi qudntity of reinforcing steel. 

*Qwsiility ul z2 !Jar.; is nut included in f"'3iufotuing "'eel. 
See RRFAKOUT AND DOWF!_ Pl ACFMENT DFTA/1 S Sheet. 

EST/MA TED QUANTITIES 

ITEM 

UN/1 

12 - 5 B:01re/ nd ':ecti:ms 

ClassA45 
C>mcr0;f,e, 

Box Culvert 

Cu.Yd. 

:8.9 

Reinfrircing 
Stoel 

Lb. 

3004 

Structure 
i ,cav:,t/on, 
Box Culvert 

Cu.Yd. 

7.U 

LEGEND FOR PLACING RE- STEEL 
7. r. S. - lop ot Top Slab 
B, S, - Bottom of fop Si1'b 

_!_. B~ . .:._ To~f ~ttO'!!..._ SI<!!!_ 
B_ B. S. - ButtOiii of Bottom Slab 
0. F W - Outsfr!,J F,1ce of Wat! 

I. F. W. - Inside Face of Wall 

F5 BARREL Eto!D SECTIOto! DETAILS (9' O") 

FOR 

10' X 8' BOX CULVERT EXTENSION 
OVER DRAW 
STA. 503 + 55.00 
STR. NO. 18-093-105 

0° sKrw 
SEC- 27-T103N-R61W 

IM 0907(77)309 
HS 20 44 
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BM 

AUGUST 2025 (~ OF 0) 
DRAFT,D BY 
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YEAR PLATE 
DETAILS FOR 

ORIGINAL CONSTRUCTION 

YEAR PLATE 
DETAILS FOR 

NEW CONSTRUCT/ON 

GENERAL NOTES: 

I 

15" 

¾" 1 ¼" ½" 1" 2½" 1" 2½" 1" 

I 

~ ~ 
PLACE 

IAPPROPRIA TE 

NUMBER 

HERE 

17" 

¾"1 ¼" 2 ½" 1" 2½" 1" 2½" 

~ (OJ PLACE 

i',PPROPRIAT! 

NUMBER 

HERE 

2 ½" 1¼" ¾"I 

I 
----,-----
~ ----=--
~ 

PLACE 

APPROPRIATE 
hb NUMBER 

HERE 

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

1" 2½" 1 ¼" ¾" 
I 

I ~ -~ 
;,;:: 

PLACE 

i',PPROPRIATE h~ 
NUMBER 

HERE 

-r-$ 
_E..._ 

1. Year plates of the general dimensions shown shall be constructed on all box culverls and bridges. The year plates shall be constructed in reverse 
and attached to the forms in such a manner that the finished imprint in the concrete does not exceed one-half (112) inch in depth. 

2. Year plates shall be located on structure(s) as follows: 

a. On cast-in-place box culverts the year plates shall be four and one - half (4 112) inches below the top of the upstream parapet wall and centered 
laterally on the upstream face. On precasl box culverts the year plate shall be centered laterally on the upstream face of the lop slab. Where an 
extended interior wall interferes with this location, the year plate shall be centered in an adjacent barrel. 

b. On bridges with six (6) inch curbs or "Jersey" shaped barriers with no endblocks, the year plate shall be centered vertically on the curb face 
approximately six (6) inches from the end of the bridge, or as designated by the Engineer. On bridges with "Jersey" shaped barrier endblocks. 

the year plate shall be centered on the upper sloped portion of the barrier approximately 5'- 6" from the end of the bridge, or as designated by 

the Engineer. There shall be one year plate at each end of the bridge on opposite sides. 

c. When the plans specify that both the original date of construction and the date of reconstruction are to be shown, one date shall be placed as 
listed above and the other located adjacent to it. Both year plates shall be shown at each end of the bridge on opposite sides. 

3. There will be no separate measurement or payment made for year plates on box culverts and bridges. All costs for this work shall be incidental to 
other contract items. 

Year Plate See Note 2 (c) 

JERSEY BARRIER 
(With Endblock) 

Published Date: 2026 

End Bridge 

s 
D 
D 
0 
T 

End Bridge 

JERSEY BARRIER 

DUAL DATE YEAR PLATE DETAILS 

Year Plate See Note 2 (c) 

TYPEBCURB 
June 26.2012 

PLATE NUl,(BER 

460.03 

Sheet I of I 

x--x-- x--x 

x--x-- x-- x 

GENERAL NOTES: 

' 
' 1_ -- .J 

Eyebolt (See EYEBOLT DETAILS) 

DETAIL FOR FENCE ANCHORS 

1. The fence and post details shown are for illustrative purpose only. 
The fence shall be as specified elsewhere in the plans. 

2. Eyebolls shall be placed on all of the box culvert wing walls. 

3. Eyebolls shall be ¾ inch diameter and shall conform to ASTM A307. 

4. Eyebolts, nuts, and concrete inserts shall be galvanized in accordance 
with AASHTO M232 (ASTM A 153). Concrete inserts of corrosion 
resistant material need not be galvanized. 

5. Cast-in-place eyeballs shall have a nut attached, be 4 ½ inches (Min.) in 
length and shall be embedded such that the eye of the bolt is flush with 
the concrete surface. (See Eyebolt Details) As an alternate, cast-in-
place concrete inserts, capable of developing the full strength of the 3/a inch 
diameter threaded eyebolt, may be used and shall be set in the concrete 
in accordance with the manufacturer's recommendations. The eyebolt 
shall be of sufficient length to develop its full strength. The eye of the 
eyebolt shall be flush with the concrete surface. 

6. The cost for furnishing and installing eyebolts and/or concrete inserls 
shall be incidental to various contract items. 

STATE 
OF 

S.D. 

Flowline Box Culverl 

VIEW A-A 

PROJECT 

Len th of E ebolt 

EYEBOL T DETAILS 

December 23, 2012 

Published Date: 2026 

s 
D 
D 
0 
T 

FENCE ANCHORS FOR 
BOX CULVERT WING WALLS 

PLATE NUl,(BER 

620.16 

Sheet I of I 

SHEET TOTAL 
NO. SHEETS 

1 O' X 8' BOX CULVERT EXTENSION 

0oF0 STR. NO. 18-093-105 
AUGUST 2025 
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~ WBL 

190 

EROSION & SEDIMENT CONTROL & PIPE EXTENSION 
AT STR. NO. 02-171-163 MRM 309.60 

917+10 WBL 
18" RCP (15° Skew LHF) \ 
and Flared End In Place 
Extend pipe 4' and 
Remove & Reset 
Flared End 

Install 12" Erosion Control Wattle 
916+06 L to 918+84 L Parallel to 
Box Culvert Embankment (315 Ft) 

STA. 917+45 

Install Type 2 Erosion Control Blanket (5'x5') 
at Pipe Culvert Outlet at 917+23 L (3 SqYd) 

Install Type 2 Erosion Control Blanket £ at Box Culvert Outlet at 917+45 L (41 SqYd) 

6' 

u::: 

915+00 
EBL 

Install 12" Erosion Control Wattle 
at 916+06 R to 918+84 R Parallel to 
Box Culvert Embankment (320 Ft) 

,. 
I 

6' 

Install Type 2 Erosion Control Blanket 
at Box Culvert Inlet at 917+45 R (41 SqYd) 

STATE OF 
SOUTH 

DAKOTA 

____ PR_OJ_EC_T ___ ---1 SHEET 

Plotting Date: 01/16/2026 

b 
LO .....-

920+00 

b 
LO .....-

TOTAL 
SHEETS 
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0 
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-----+------ 190 I 

I 

995+00 
EBL 

EROSION & SEDIMENT CONTROL 
AT STR. NO. 02-186-165 MRM 311.05 

STA. 994+00 

STATE OF 
SOUTH 

DAKOTA 

____ PR_OJ_EC_T ___ ---1 SHEET 

I 
I 

Install 12" Erosion Control Wattle 
at 992+ 70 L to 995+50 L Parallel to 
Box Culvert Embankment (330 Ft) 

I 
I 

Install Type 2 Erosion Control Blanket 
at Box Culvert Inlet at 994+00 R (264 SqYd) 

' ' I 
' ' I 
' I 
' :- 1-

i : 
' I 
' ' 
!~ i 
i1~ ' 
LL I 

' ' 
I 
' ' T 
' ' I 
' I 
' 

! I 
' ' ' 

Plotting Date: 01/16/2026 

Install Type 2 Erosion Control Blanket 
at Box Culvert Outlet at 994+00 L (72 SqYd) 

I 
I 

995+00 
I 

I 

Install 12" Erosion Control Wattle 
at 991 +95 Rt to 996+05 R Parallel to 
Box Culvert Embankment (445 Ft) 

b 
LO 

-0 
LO ..... 

I 
I 

TOTAL 
SHEETS 
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EROSION & SEDIMENT CONTROL & FENCING 
AT STR. NO. 02-223-165 MRM 314.64 

Install 12" Erosion Control Wattle 
at 182+09 L to 184+91 L Parallel to 
Box Culvert Embankment (315 Ft) 

182+78 WBL 
18" RCP (15° Skew LHF) 
In Place 

STA. 183+50 

Install Type 6 Modified Fence 
183+50 L (120 Ft) 

Install Type 2 Erosion Control Blanket 
at Box Culvert Outlet at 183+50 L (56 SqYd) 

WBL------------------+-----------+- ----+-------------

STATE OF 
SOUTH 

DAKOTA 

____ PR_OJ_EC_T ___ ---1 SHEET 

Plotting Date: 01/16/2026 

b 
I!) 

-------190---+-------------+---------------- ; .+--..------+------------------------------- ---i--

Install Type 2 Erosion Control Blanket 
at Box Culvert Inlet at 183+50 R (97 SqYd) 

Install 12" Erosion Control Wattle _/ 
at 181+09 R to 185+91 R Parallel to 
Box Culvert Embankment (510 Ft) 

40' 

Install Type 6 Modified Fence 
183+50 R (195 Ft) 

185+00 

b 
I!) 

TOTAL 
SHEETS 
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230+00 WBL 
18" RCP (15° Skew LHF) 
In Place 

EROSION & SEDIMENT CONTROL 
AT STR. NO. 02-231-165 MRM 315.56 

STA. 232+00 

Install 12" Erosion Control Wattle 
at 230+65 L to 233+35 L Parallel to 
Box Culvert Embankment (305 Ft) 

Install Type 2 Erosion Control Blanket 
at Box Culvert Outlet at 232+00 L (64 SqYd) 

STATE OF 
SOUTH 

DAKOTA 

____ PR_OJ_EC_T ___ ---1 SHEET 

Plotting Date: 01/16/2026 

b 
LO 

-------+--190-------+-----------+----------+--- - ---------+-----------+--------+-----+-----

230+00 

Install 12" Erosion Control Wattle _J 
at 228+65 R to 235+35 R Parallel to 
Box Culvert Embankment (700 Ft) 

Install Type 2 Erosion Control Blanket 
at Box Culvert Inlet at 232+00 R (64 SqYd) 

b 
LO ...... 

235+00 

TOTAL 
SHEETS 
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EROSION & SEDIMENT CONTROL, FENCING & 
CONCRETE LIVESTOCK PATH REMOVAL & PLACEMENT 

STATE OF 
SOUTH 

DAKOTA 

____ PR_O_JE_CT ___ _, SHEET TOTAL 
SHEETS 

Plotting Date: 01/16/2026 Rev 1/16/26 MR 

AT STR. NO. 18-093-105 MRM 325. 78 
STA. 503+55 

Install 12" Erosion Control Wattle 
at 501+25 L to 505+75 L Parallel to 
Box Culvert Embankment (500 Ft) 

Remove & Dispose 8'+ Wide, 
6" Depth Concrete Livestock Path. 
Remove entirely (50 SqYds). ** 

- Place 8' Wide, 6" Depth Concrete Livestock 
Path for a Length of 28' (224 Sq Ft). *** 

Install Type 6 Modified Fence 
183+50 L (85 Ft) 

Install Type 2 Erosion Control Blanket 
at Box Culvert Inlet at 503+55 L (62 SqYd) 

--!- 1r.---------

* Cost for tree removal and disposal wil be included in the contract unit 
price per each for Clear and Grub Tree. 

** Cost for removing and disposing of the concrete livestock path will 
be paid for at the contract unit price per square yard for Remove 
Concrete Sidewalk. 

*** Cost for material, equipment and labor necessary to install the concrete 
livestock path will be paid for at the contract unit price per square foot 
for 6" Concrete Sidewalk. 

b 
LO 

------- ---WBL __________________ _) 11- 1--------------------------------+---

' T 

I 

---+-----------!---- 190 -----+-----------+-------r+ii-ri-----+----------+-------------1----------I-----+-

500+00 

fii}j 

----------- EBL -----+-------------_______j 

501+38 EBL 
18" CMP and Flared 
End In Place 

© _@__ © 

Trees may be removed if necessary to 
complete the work. It is estimated that 
no more than 3 trees may need removal * 

Install 12" Erosion Control Wattle· / 
at 501 +25 R to 505+75 R Parallel to 
Box Culvert Embankment (500 Ft) 

Install Type 6 Modified Fence 
183+50 R (30 Ft) 

8'+ Wide, 6" Depth Concrete Livestock Path 
In Place. Retain portion beyond the 
RC Box Culvert Extension & Riprap. 

505+00 

Remove & Dispose 8' Wide, 6" Depth Concrete 
Livestock Path for a Length of 21' (19 SqYds). ** 

Install Type 2 Erosion Control Blanket 
at Box Culvert Outlet at 503+55 R (62 SqYd) 

Install Type 6 Modified Fence 
183+50 R (45 Ft) 

Remove Bank and Channel Protection Gabions. 
(Estimated at 39 Each) 
Retain portion beyond the newly placed riprap. 
(Estimated at 31 Each) 

Riprap & Livestock Path. 
Refer to Bridge Sheets. 
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co 

14 '-0" 14' -0" 

l Jl r 5" Dia. X 8' Wood 
~ Posts far Modified 
' Type 3 and Modified 

;.. Type 6 with all wood 

~ ~""I .,,I =~===--------~"""'""11m1,..,,~=~==w,--------~~=~""""1""'1 =- posts. 

N 11 11 11 

ALL WOOD POSTS 

14'-0" or 16'-6" 14'-0" or 16'-6" 

ALTERNATE WOOD AND STEEL POSTS 

co 

co 
co 

12½ ga Barbed 
Wire with 2 Pt. 
Rd. Barbs 

co 12½ ga. Barbed 
Wire with 2 Pt. 

"7777'0'77m'7i:r,rn77'.r, Rd. Barbs 

co 12½ ga. Barbed 
Wire with 2 Pl. 

7777S'77nnbV7770'77 Rd. Barbs 

I I 

TYPE 1 
3 BARBED WIRES 

co 

a, 

co -+-+++-++--+--+­
N -+--+-++-++--+--+-

I I 

TYPE 4 

12½ ga. Barbed 
Wire with 2 Pt. 
Rd. Barbs 

726-6-12½ 
Woven Wire 

"' 

I I I I 

TYPE 2 
4 BARBED WIRES 

TYPE 3 / MODIFIED TYPE 3 
5 BARBED WIRES 

12½ ga. Barbed 
Wire with 2 Pt. 

'-H-----<'--1-+-+--+---+-,- Rd . Barbs 

I I 
TYPE 5 

726-6-12½ 
Woven Wire 

12½ ga Barbed 
Wire with 4 Pt. 
Rd. Barbs 

.., 

N 

12½ ga. Barbed 
Wire with 2 Pt. 
Rd. Barbs 

832-6-11 
Woven Wire 

26" WOVEN WIRE 
WITH 2 BARBED WIRES 

26" WOVEN WIRE 
WITH 4 BARBED WIRES 

I I 

MODIFIED TYPE 6 
32" WOVEN WIRE 

WITH 3 BARBED WIRES 

~(!) UJ 

TYPE OF FENCE 
0~ (!) 
Cl.(_) <( 
LU<( (!) 

zC.. UJ 
::::iC/) a: 

rTYPE DESCRIPTION ~ 
1 3 Barbed Wires 16'-6" 12½ 
2 4 Barbed Wires 16'-6" 12½ 
3 5 Barbed Wires 16'-6" 12½ 

MOD3 5 Barbed Wires 14'-0" 12½ 

4 
26" Woven Wire 

14'-0" 12½ 
with 2 Barbed Wires 

5 
26" Woven Wire 14'-0" 12½ with 4 Barbed Wires 

MOD6 32" Woven Wire 14'-0" 12½ with 3 Barbed Wires 

BARBED WIRE WOVEN WIRE 

NUMBER AND STYLE OR 
SHAPE OF DESIGN NO. 

BARBS 

2 Point Round -

2 Point Round -

2 Point Round -

2 Point Round -

2 Point Round 726-6-12½ 

2 wires with 2 Pt. Rd. 
726-6-12½ 2 wires with 4 Pt. Rd. 

3 wires with 2 Pt. Rd. 832-6-11 

RIGHT-OF-WAY FENCE 

GENERAL NOTES: 

Fence types designated on the 
plans that are followed by the 
letter S shall have smooth 
(barbless) wires. 

When type 5S or 6S is designated 
the bottom wire may be barbed, 
smooth, or left off. 

All degrees of curvature stated for 
fence are at centerline of roadway. 

N 

Level ground Right Right 

and over kno 11 s 

Right 

In depressions 

Staples shol I not 
be driven porol lel 
to side of post 

Staple each strand 
of barbed wire. 

STAPLE INSTALLATION 

Always staple the top and bottom 
wires. The remaining line wires 

-+-+-++-++--+----:l=---::7 shall be alternately stapled with a 

GENERAL NOTES: 

minimum of five staples for 
832-6-11 woven wire. 

832-6-11 
Woven Wire 

STATE OF 
SOUTH 

DAKOTA 

PROJECT 

Plotting Date: 01/16/2026 

Right, loose in staple 

Wrong, wood crushed 

Wrong, snug to post 

Wire shol I be 
loose in staple 

Clip each strand 
of barbed wire. 

Always clip the top and bottom 
wires. The remaining line wires 
shall be alternately clipped with 
a minimum of five clips for 
832-6-11 woven wire. 

832-6-11 
Woven Wire 

The Right-of-Woy fence shal I consist of barbed wire or a combination of woven 
wire and barbed wire. The barbed wire and/or woven wire shol I be fastened to 
all wood posts or fastened to alternating wood and steel posts. Only wood posts 
shall be used for brace panels. Gates shall be of the type designated in the plans 
or as otherwise directed by the Engineer. Fence shall be constructed conforming 
to the details on the standard plates and in the plans unless otherwise directed 
by the Engineer_ 

Right-of-Woy fence on Interstate Projects shall be constructed one foot within 
the Interstate Right-of-Woy lines except at bridge openings, cattle posses, and as 
otherwise directed by the Engineer. 

Right-of-Woy fence other than on Interstate Projects shall be constructed within 
one foot of the Right-of-Woy on the Landowner's side except at bridge openings, 
cattle posses, and as otherwise directed by the Engineer. 

Barbs shall be fabricated from zinc coated 14 go. wire. Two point barbs shall be 
wrapped twice around one main strand at 4" spacings and the four point barbs shal I 
be interlocked and wrapped around both main strands at 5" spacings_ 

The gages of wire and wood post lengths and sizes ore the minimum acceptable 
unless otherwise specified in the plans. The tolerances for steel posts shall 
be as stated in AASHTO M28 I. Woven wire shol I conform to design and specifications 
of ASTM Al 16 and barbed wire shall conform to ASTM Al 21 _ 

STAPLE AND CLIP INSTALLATION AND GENERAL RIGHT-OF-WAY FENCE NOTES 

SHEET 
TOTAL 

SHEETS 
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PLOT SCALE • 1•200 

Line B-B 

/nslope at 
Drainage Structure 
- =--- ( TopofTopsoH 

~ 

Line B-B 

- ( ,-TopofTopso;I "'°""'"' "_E •nnn;;;;; ___ J ... ~ 
Pipe or 
RCBC 

I 

VIEW A-A 
(RCBC) 

Ir€')- - - - - - - - - - - - - - - - - - - - - - - - - -1- i 
§" Traffic Direction ' 
CD 

Edge of Subgrade Shoulder~ 

):I, 

VIEW A-A 
(Pipe) 

Edge of Driving Lane 

5":2. I 5":2. 5"~ 11 : I 15"~ 
B--r~ £ ; ~ ~-B 

GENERAL NOTES: 

Toe of Fill Toe of Fill 

):I, 

* lnslope Transition * lnslope Transition 

lnslope at Drainage Structure 

TYPE 1 INSLOPE TRANSITION 

This Type 1 lnslope Transition is used when the specified inslope at the drainage structure is flatter than the typical inslope and the 
inslope at the drainage structure is between a 4:1 slope and 6:1 slope. 

Line B-B represents the clear zone line, the location where soil intercepts the parapet on an RCBC, the location where the soil intercepts 
the top of the pipe adjacent to the opening of the pipe end section, or may represent a change in slope. 

* Transition from the typical inslope to the inslope at the drainage structure. Within the clear zone (area from edge of subgrade shoulder to 
line B-B) use 100' length for each 1 :1 slope change. Example: transition from a 4:1 to a 6:1 would require a 200' length transition. The 
typical inslope outside of the clear zone will be transitioned gradually to the slope necessary adjacent to the RC8C wing wall or pipe 
culvert end section within the transition length necessary for the transition within the clear zone. 

Line B-8 Line B-B 
Ins/ope Flatter ( 

than a 6:1 Slope Top of Topsoil -- -- -
~ 

Pipe or 
RC8C 

I 

Ins/ope Flatter ( 

-~pso;I 

-------- 1 ___________ T 

VIEW A-A 

VIEW A-A 
(Pipe) 

S:: (RCBC) , 

~~-------------------------~-l 
§' Traffic Direction ' 
CD 

Edge of Driving Lane Edge of Subgrade Shoulder~ 

5" ---l Ji ~ ~ i j i ~ 5" ---l 
en'< :o...... :o...... en'< 
5":2. CD I CD 5""°!2. 
l:on :on B-- CD !l!..--------------+-1--=-.-.......... _-__________________ CD !l!..--B 

-------T-oe-of_F-il_l]..L..._5"_~ I µToeofFUI 

enW enw 
a·· *30' a·· 

** lnslope Transition 
"'O ..,j. "'C ...Jr,, 

CD CD ** lnslope Transition 

lnslope at drainage structure 

TYPE 2 INSLOPE TRANSITION 
GENERAL NOTES: 

This Type 2 lnslope Transition is used when the specified inslope at the pipe or RCBC is flatter than a 6: 1 slope. 

Line 8-8 represents the clear zone line, the location where soil intercepts the parapet on an RC8C, the location where the soil 
intercepts the top of the pipe adjacent to the opening of the pipe end section, or may represent a change in slope. 

* Transition from lnslope at drainage structure to a 6 : 1 inslope and 3:1 inslope. 

** Transition from typical inslope to the inslopes adjacent to the drainage structure. Within the clear zone (area from edge of subgrade 
shoulder to line B-B) use 100' length for each 1: 1 slope change. Example: transition from a 4: 1 to a 6: 1 would require a 200' length 
transition. The typical in slope outside of the clear zone will be transitioned to a 3: 1 in slope within the transition length necessary for 
the transition within the clear zone. 

FILE • ... \STD PLATES\STD 120 PLATES.DGN PLOT NAME • I 
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TOLERANCES IN DIMENSIONS 

Diameter: ±1.5% for 24" Dia. or less and ±1% or ¾" whichever is more for 27" Dia. or greater. 

Diameters at joints: ± 116" for 30" Dia. or less and t 1/ 4 " for 36" or greater. 
Length of joint (jl: ± 1/ 4", 

Woll thickness (Tl: not less than design T by more than 5% or 116 ", whichever is greater. 
Laying length: shall not underrun by more than 1/2", 

-_. •·.6•, •.<1 :,·. v :- :1>: , · p', -:b ·,• A ' .·.<1: ,·v·. ·.·~·. : ,1 . - .-~-·. 

L j e,< Q) 
+- - i-- 0"' ,.,, - Q) 

( ) E N 'SI" ~ oD oD ~p 
-~ 
0 

r+ 
'\ 

- • •.v. • .·4 : ·. ·~·. ••,1>' ,•." ~.·.:c, . ·• :' . ·.<1 · .• . .a..·,· , r;;.· : ~.-.·.i;;,•.-:, -
~1- ' Laying Length .. 1 

LONGITUDINAL SECTION END VIEW 

GENERAL NOTES: 

Construction of R. C. P. shol I conform to the requirements of 
Section 990 of the Specifications. 

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

Diam. 
Approx T J DI D2 D3 D4 

(in.> Wt. / Ft (in.> (in.> (in.> (in.> (in.> (in.> !lb,l 

12 92 2 I¾ 131/4 13¾ I31/s 141/4 

15 127 21/4 2 16½ 161/s 171/4 17¾ 
18 168 2½ 21/4 19¾ 20 20¾ 20¾ 
21 214 23/4 2½ 221/s 231/4 23¾ 241/a 
24 265 3 2¾ 26 26¾ 27 27¾ 
27 322 31/4 3 291/4 29¾ 301/4 305/4 
30 384 3½ 31/4 32¾ 32¾ 33½ 331/s 
36 524 4 3¾ 38¾ 391/4 40 40½ 
42 685 4½ 4 451/s 455/4 46½ 47 
48 867 5 4112 51½ 52 53 53½ 
54 1070 5½ 4112 571/s 58¾ 59¾ 591/s 
60 1296 6 5 641/4 64¾ 66 66½ 
66 1542 6½ 51/2 705/4 711/s 72112 73 
72 1810 7 6 77 77½ 79 79½ 
78 2098 7112 6½ 83¾ 831/s 85% 861/s 
84 2410 8 7 89¾ 901/4 921/s 92% 
90 2740 ai/2 7 95¾ 961/4 981/s 98% 
96 2950 9 7 I 021/s I 025/4 104½ 105 
102 3075 9½ 7112 109 109½ 1111/2 112 
108 3870 10 7112 115½ 116 118 118½ 

June 26, 2015 

s PLATE NUl,(BER 
D 
D REINFORCED CONCRETE PIPE 450.01 

Published Date: 2026 0 
Sheet I of I T 

D 
B 

Optional Design 

TOP VIEW 

Tongue (Inlet) or 
Groove (Out let) 

LONGITUDINAL SECTION 

Approx. 
Dia. Wt.of 
(in,) Section 

(lbs.) 
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: 2026 

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 
T 

STATE OF 
SOUTH 

DAKOTA 

1------PR_O_JE_CT ___ ---I SHEET 

Plottino Date: 12/22/2025 

Typical lnslope 

-----
See Standard Plate 450.18 

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

SLOPE DETAIL 

GENERAL NOTES: 

Lengths of concrete pipe shown on pion 
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,) (in,) (in,) (in,) (in,) 

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

31/4 10½ 49½ 24 73½ 
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 90112 21 Ill½ 

8½ 41 87½ 24 Ill½ 

R. C.P.FLARED ENDS 

END VIEW 

E G R 
On,) (in,) (in,) 

24 2 ½ 
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 
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Wall "t" Rod Dia. Pipe Sleeve Dia. 
(in.) (in.) (nominal) 

53¼ % ¾ 
3½-6½ ¾ 1 

'?:. 7 1 1¼ 

GENERAL NOTES: 

Tie bolts will conform to ASTM 
F 1554, Grade 36 or ASTM A36. 
Nuts will be heavy hex conforming 
to ASTM A563. Washers will 
conform to ASTM F436. 

Pipe Sleeve or 
Welded Eye 

3/,5 
ASTM F1554, 
Grade 36 or ASTM 
A36 Rod with Heavy 
Hex Nut and Washer 

Outside Edge 
<t_ of Joint 

Hole 
16" 

>< ---­co • ij ~ g; 
~ I-

~ ~ 32" (±1 ½") 

<t. 
Hole 

ASTM F1554, 
Grade 36 or 
ASTM A36Tie 
Bolt with 2 
Heavy Hex 
Nuts and 2 
Washers 

Pipe Sleeve will conform to ASTM A53, 
Grade B or ASTM A500, Grade B or C. 

ADJUSTABLE EYE BOLT TIE 

Galvanize adjustable eye bolt tie 
assembly in accordance with ASTM A 153. 

Pipe Dia. "L" Bolt Dia. 
(in.) (in.) (in.) 

548 4 ¾ 
>48 6 

9" 9" 

ANGLE AND BOLT TIE 

END VIEW END VIEW 
(Circular) (Arch) 

s 
D 
D 
0 Published Date: 2026 T 

GENERAL NOTES: 

ASTM A307 Bolt 
with Heavy Hex 

Angles will conform to ASTM A36. 

Bolts will conform to ASTM A307. 
Nuts will be heavy hex conforming 
to ASTM A563. Washers will 
conform to ASTM F436. 

Nut and 2 Washers 

' 
Galvanize angles, bolts, nuts, and 
washers in accordance with ASTM 
A153. 

Bolts may be 
reversed 

GENERAL NOTES: 

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 will 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, manholes, and junction 
boxes will 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 will 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 

Apr!! 8, 2025 

PLATE NUl,{BER 

450.18 

Sheet I of I 

STATE OF 
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TOTAL 
SHEETS 

M 

w 
:E 
([ 
z 
>-
0 
...J 
0.. 

z 
t'.) 
D 

(/) 
w 
>­
([ 
...J 
0.. 

ISi 
Ill .... 
D 
>­
(/) 
/ 
(/) 
w 
>­
([ 
...J 
0.. 

D 
>­
(/) 
/ 

w 
...J 

LL 



IM 0907(77)309 68        75

ISi 
ISi 
N 

w 
...J 
([ 
u 
(/) 

>-
0 
...J 
0.. 

::E 
a: 
>-

::E 
0 
a: 
LL 

D 
w 
>­
>-
0 
...J 
a, 

Horizontal Wood~ 
Brace "'­

~ 

'' 
'' '' 

2 turns of 11 Ga. wire 
or 3 turns of 12½ Ga. wire 
to stop splitting 

'' '' '' '' '' 

See Detail A 

Place diagonal brace wire 
that corresponds to direction 
of fence pull. 

Direction of 
Fence Pull 

-;i-1, .,,....____;8=--'--=3_" - ....... ~·I, 
5" Dia. X 8'-0"_/ 
Wood Posts (Typ.) 

Provide shallow notch 
in brace post to accept 
horizontal wood brace. 

Place ½" Dia. x 4" steel 
dowel at center of end 
of horizontal wood brace. 
Drill ½" Dia. hole in post 
and in horizontal brace 

ELEVATION VIEW 
(2 Post Panel) 

for steel dowel placement. 

DETAIL A 

Horizontal Wood----r; 
Brace ~ 

2 turns of 11 Ga. wire or 3 turns 
of 12½ Ga. wire to stop splitting 3 loops of 11 Ga. wire tightly 

wrapped, tied, and stapled 
around posts 

s:I" 

9 
s:I" 

, , Diagonal 
' ' Brace Wires '' I 0 

See Detail A 

4" to 6" Space 
Between Posts~ 

Z '1!~ 8'-3" 

5 Dia. X 8'-0" 

8'-3" 
'' 
'' 

.. 1 

Wood Posts (Typ.) 

ELEVATION VIEW 
(3 Post Panel) 

DETAIL B 
GENERAL NOTES: 

Two Post Panels will be installed at least every 1320' between corners. 

Two Post Panels will be installed at any sharp vertical angle crest points and as directed by the Engineer. 

Horizontal wood braces will consist of 4" dia. x 8' wood posts or rough 4" x 4" x 8' timbers. 

Diagonal brace wires will be fabricated with 4 strands of 9 Ga. galvanized wire twisted tight. The diagonal 
brace wires will be installed in accordance with the direction of the fence pull. Two diagonal brace wires 
are required if fence pull is in both directions. 

Published Date: 2026 

s 
D 
D 
0 
T 

BRACE PANELS AND 
APPLICATIONS OF BRACE PANELS 

Morch 31, 2024 

PLATE NUl,(BER 

620.03 

Sheet I of 3 

SPACING OF 2 POST PANELS WITHIN CURVES 
RADIUS OF CURVE SPACING OF 2 POST PANEL 

Greater than 1800 Ft. **1320' 

Less than 1800 Ft. **At P.C., P.T., and at every 
1320' between P.C. and P.T. 

Fence lengths greater than 1320' and less than 
** 2640' place 2 Post Panel approximately at midpoint. 

(I) See Detail B on Sheet 1 of 3. 

STATE OF 
SOUTH 

DAKOTA 

PROJECT 

Plottino Date: 12/22/2025 

GENERAL NOTE: 

All radius of curvature stated for fence are at 
centerline of roadway. 

If fence length is less than 600' to next corner use 
a 2 post panel. 

* If fence length is greater than 600' to next corner 
use a 3 post panel. 

* 

Fence Exist7ng r~ * SNew
1

~e:ce .. 

E 

* 

New 
* Fence 

Open ended fence 
no existing fence 

BEGIN OR END FENCE 
(Where new fence ties into existing fence) 

* 

'= Mai~line Post 
* 

CROSS FENCE 

Corner Post (Typ.) 

Mainline Post 

* 
SHORT JOGS IN FENCE 

* 

* 

* 

* 

SHARP ANGLES IN CROSS FENCE 

-Ee--*----.::io==:n:11==::'::::::::nir,=--*!'!.: :o and ;s J 
Additional fence panel is NOT required when an 
angle in the mainline fence is 10° and less. 

* 
<D7 Greater than 10°~ 

-----a==~~ 

Additional fence panel is required when an 
angle in the mainline fence is greater than 10°. 
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ANGLES IN MAINLINE FENCE 

s 
D 
D 
0 
T 

BRACE PANELS AND 
APPLICATIONS OF BRACE PANELS 

March 31, 2024 
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Sheet 2 of 3 
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* ~ * 

ENTRANCE 
(Not on corner) 

* 

* 
* * ~::J 

/j ~===-F-e---;n-ce t~e ~II b~• same ~s y " 
* 

* 
/<\ 

* 

fence type or as directed by the Engineer. 

* ==er---

Fence type will be same as 
adjacent fence type or as 
directed by the Engineer. 

* 

m * 

DOUBLE ENTRANCES ENTRANCES AT CORNERS 

GATES 

* If fence length is less than 600' to next corner use a 2 post panel. 
If fence length is greater than 600' to next corner use a 3 post panel. 

m See Detail B on Sheet 1 of 3. 
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BRACE PANELS AND 
APPLICATIONS OF BRACE PANELS 

Morch 31, 2024 

PLATE NUl,(BER 

620.03 

Sheet 3 of 3 

"' 

Structure 

STATE OF 
SOUTH 

DAKOTA 

____ PR_OJ_EC_T ___ --1 SHEET 

Plottino Date: 12/22/2025 

Structure 

2 Post Panel 
2 Post Panel 

R.C. BOX CULVERT 
OR CATTLE PASS 

Use 3 Post Panels adjacent 
to flared ends when eye bolts 
are not in the wing walls. 

R.C. BOX CULVERT 
OR CATTLE PASS 

* 

* 

* 
~ Stream Crossing 

STRUCTURE WITH STREAM 
CROSSING FENCE 

<t Roadway 
----------------------

Wing Wall 

Eye Bolt 

Structure 

2 Post Panel 

Use 2 Post Panel 
if angle exceeds 
10 degrees. 

p...ng\e 

2 Post Panel~ 
Stream Crossing if7 * specified in plans 

iiilE cr:::::::::::n ------------------- • 

BRIDGE 

* If fence length is less than 600' to next corner use a 2 post panel. 
If fence length is greater than 600' use a 3 post panel. 

s 
D 

June 26, 2019 

PLATE NUIIBER 

620.04 
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2 or 3 Post Panel as necessary, 
see standard plate 620.03 

6" Gap 
-IIE 

••:. .... 
: : LI 

~· I 
Fence type as specified 
in the plans. I 

3½" Dia. X 6'-6" 
Wood Post (Typ.) 

2 or 3 Post Panel as necessary, 
see standard plate 620.03 

Do Not loop wires around these posts. ----------- ---l I 6" Gap 
Fences will be independent. (Typ.) ~ E 

The type of fencing for Wide Depressions will 
be the same type as the adjacent fence . 

Place deadmen in accordance 
with the Specifications. 

.... .... 
12:: 
I ~· 

Fence type as specified 
in the plans. 

14' or 16'-6" 14' or 16'-6" 14' or 16'-6" 14' or 16'-6" 

Number of posts will vary with width of depression 

This installation will be made when requested by the Engineer. 
FENCING AT WIDE DEPRESSION 

(Subject to Flooding) 

12½ Ga. barbed wire with 4 point round barbs.7 
Wires will be spaced 9" (Max.). Number 

3½" (Min.) Dia. wood posts with extra 
length as directed by the Engineer. 

of wires will vary with depth of crossing. 

2 or 3 Post Panel as 
specified in the plans. 

6" Gap 
--Ii----

11,1 

~ li 
3½" rna _ _JI 
Wood Post 

Fence type as 
specified in 
the plans. 

14' or 16'-6" 

>< 
Cl) 

6 
(0 

" " " " 

Do Not loop wires around these posts. 
Fences will be independent. (Typ.) 

Class M6 
Concrete 
Footings 

2 or 3 Post Panel as 
specified in the plans. 

6" Gap 
---=:---------,• I 1--

Grade if 
necessary, 
to fan wires 

1111 

(! '' ,, 

l\__3½"Dia. 
Wood Post 

Fence type as 
specified in 
the plans. 

14' or 16'-6" 14' or 16'-6" 14' or 16'-6" 

Number of posts will vary with width of stream 

This installation will be made only when stated in the plans. 

FENCING AT STREAM CROSSING 
GENERAL NOTES: 

There will be no extra payment for the additional work and materials required to construct the fencing at the 
wide depression(s) and/or the fencing at the stream crossing(s). The deadmen will be paid for in accordance 
with 620.5 A of the Specifications. 

Measurement and payment for the fencing at the wide depression(s) and/or the fencing at the stream crossing(s) 
will be at the contract unit price per foot for the corresponding Right-of-Way fence contract item. 
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FENCING AT WIDE DEPRESSION(S) 
AND STREAM CROSSING(S) 

June 26, 2019 

PLATE NUl,(BER 

620.10 

Steel I of I 

STATE OF 
SOUTH 

DAKOTA 

PROJECT 

Plottino Date: 12/22/2025 

#6AWG Bare 
Copper Wire 

--:-- ----%" Dia. Copper 
Q. t Clad Ground Rod 

I 

Top Rail or 
Tension Wire 

I 
#6AWG Bare 
Copper Wire 

Ground 
Rod Clamp 

I 

BARBED WIRE FENCE 
GENERAL NOTES: 

WOVEN WIRE FENCE 

Details shown on this standard plate will apply to all types of Right-of-Way 
fence constructed with all wood posts or chain link fence. 

a 
I 

C\I 

Continuous fence in urban areas will be grounded at maximum intervals 
of 500 feet. Continuous fence in rural areas will be grounded at 
maximum intervals of 1000 feet. There will be a ground at a maximum 
of 100 feet from a gate in each adjacent section of fence. 

%" Dia. 
Copper Clad T 
Ground Rod 

Fence placed under a power line will be grounded with three grounds. 
One ground will be placed directly below the crossing and the other 

CHAIN LINK FENCE 

two will be placed 25 feet to 50 feet away, one on each side. 

One ground will be placed directly below each telephone or cable crossing. +.--,dj 

Ground rods will be located on the post side of the fence and will be 
as close as possible to the post and fence. 

The cost of furnishing and placing all materials for grounding will be 
incidental to the contract unit price per foot for the respective Right-of-Way 
fence or chain link fence contract item. 

The approximate quantites of materials per each installation of a ground are: 

1 ground rod clamp. 
1 %" diameter x 8' long copper clad ground rod 

~ 

~ 

Ground 
Rod 
Clamp 

1 #6 AWG bare copper wire; 7' long for Right-of-Way 
fence or 1 O' long for chain link fence. GROUND ROD DETAIL 

Compression type or other type of connectors: 
26" woven wire will have a total of two connectors, one secured to the top and one secured to the bottom. 
32" woven wire will have a total of three connectors, one secured to the top, one secured to the middle, 
and one secured to the bottom. 
One connector will be used for each strand of barbed wire. 
A minimum of 3 connectors will be installed on chain link fence, the connectors will be placed vertically at 
every 2-foot increment and connectors will be placed on the top and bottom tension wires or top rail. 
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FENCE GROUNDING 

June 26, 2019 
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w 
6" ± s • I E 

s s • I E 

s 6" ± 

2 or 3 Post Panel as 3" Dia. Post l 3" Dia. Post 2 or 3 Post Panel as 
specified in the plans specified in the plans 

'' 
'' '' '' '' '' L! 

I I 

'' 0 I 
0 I 

I_ J 

Fence type as 
specified in the plans 

Fence type as 
specified in the plans 

No. 9 Galv. Wire stapled 
to brace panel post 

No. 9 Galv. Wire 
wrapped 3 times around 
the brace panel and gate 
posts and stapled to the 

ELEVATION VIEW brace panel poSt 

w s Gate Width 
(Ft.) 

Post Spacing 

16 3@5'-0" ± 

20 4@4'-9" ± 

24 4@5'-9" ± 

30 5@5'-10" ± 

40 6@6'-6" ± 

GENERAL NOTES: 

Creosote treatment of the gate posts will not be accepted. 

The type of fencing in the gate will be of the same type as specified for the adjacent 
Right-of-Way fence. 

All costs for furnishing and constructing the wire gate(s) will be incidental to the contract 
unit price per foot for the respective Right-of-Way fence contract item. 
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WIRE GATES 

June 26, 2019 

PLATE NUl,(BER 

620.20 

Steel I of I 

STATE OF 
SOUTH 

DAKOTA 

____ P_R_OJ_EC_T ___ ---1 SHEET 

Plottino Date: 12/22/2025 

C 5 C: § 
1½" Radius 
(Typ.) 

= ci. Q) (.) ·­
(.) ~ t5 

.!!!, ro Ol 
""C .._.: 
<X:1-- □ 

,A. 
Single 

Q) (.) ·­
U -- u 
.!!!, 1ii Q) 
""C .._.!: 
<X:1-- □ Back to Back 

0 
Nf: 

.Y..Y..Y.DIVIDED HIGHWAYS UNDIVIDED HIGHWAYS AND 
EXCEPT MEDIANS DIVIDED HIGHWAYS MEDIANS 

PLAN VIEW 
¾s" Diameter 
Hole (Typ.) 

(Type 2 Object Marker Details and Post Orientation) 

Type 2 Object Marker 

-fC 
-fC 1.12 lb/ft Flanged Channel Steel Post 
<{ -fC 

------*------ -fC Ill 

Outside Edge of 
Traveled Way or 

Outside Edge 
of Shoulder 

Front Face of Curb 

....J 

ELEVATION VIEW 
(Pipe culvert shown for illustrative purpose.) 

TYPE 2 OBJECT MARKER POST LENGTHS 
OFFSET 1' 2' 3' 4' 5' 6' 7' 8' (*) 

POST LENGTH (L) 
..... 

8'-6" 8'-9" 9'-3" 9'-6" 9'-9" 10'-3" 10'-6" 10'-9" cv:i 
UJ ..... 

8'-6" 8'-9" 9'-0" 9'-3" 9'-9" 9'-9" 10'-0" 10'-3" a.. ~ 
0 ..... ....J 8'-3" 8'-6" 8'-9" 9'-0" 9'-3" 9'-3" 9'-6" 9'-9" (/) U"') 

..... 
8'-3" 8'-6" 8'-9" 8'-9" 9'-0" 9'-3" 9'-3" 9'-6" w 

GENERAL NOTES: 

I. 6" J 
ELEVATION VIEW 

(Type 2 Object Marker Detail) 
(½" to 1 ¼" grip range 
¼" twin rivet (single 
and back to back)) 

Greater Than 8' 

8'-0" 

8'-0" 

8'-0" 

8'-0" 

.Y..Y..Y. The type 2 object marker may be installed back to back when specified in the plans. 

Post Length L was calculated based on a shoulder width of 6 feet at a crosslope of 4 percent and L was 
rounded up to the nearest 3 inches. 

.Y..Y. Dimension A is 4 feet when the Offset* is 8 feet and less. Dimension B is 4 feet when Offset* is greater 
than 8 feet. 

The type 2 object marker and the 1.12 lb/ft flanged channel steel post will be in conformance with 
Specifications Section 982.2 J. 

Payment for the type 2 object marker will be in conformance with Specification Section 632.5 B. 
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TYPE 2 OBJECT MARKER 
(DIRECT DRIVE) 

December 23, 2019 

PLATE NUl,(BER 

632.01 

Steel I of I 

TOTAL 
SHEETS 

w 
::E 
([ 
z 
>-
0 
...J 
0.. 

z 
t'.) 
D 

(/) 
w 
>­
([ 
...J 
0.. 

ISi 
N 
ll) 

D 
>­
(/) 
/ 
(/) 
w 
>­
([ 
...J 
0.. 

D 
>­
(/) 
/ 

w 
...J 

LL 



IM 0907(77)309 72        75

ISi 
ISi 
N 

w 
...J 
([ 
u 
(/) 

>-
0 
...J 
0.. 

::E 
a: 
>-

::E 
0 
a: 
LL 

D 
w 
>­
>-
0 
...J 
0.. 

~ 
Rdwy. 

~ 
Rdwy. 

r-----r---::::::=:::::::::::====::::::i -
~ 

- t::::::::: ~----1-~::::::::;;======~ 
Align the inner edge of the --------­
object marker with the opening --.., 
closest to the roadway. 

i 
Q) ,._ 

- > o en 
0:5 .Q) 
couenen 
c: t:: en 
roa,aJ<tl 
.c c..2: a.. 
I- a: u:::, ~ 
en -en~xro 
aJc.ou 

....J E Ill 
:::, 

~ 

- I"---. 
~----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.) 

- ==: or--··r--+r:1------1 ----7·· 
I ____ L __ ~Jl~ __ --___::::::::o======'-Jo!J_· _ ___:==JDb=======o=i 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 NUl,(BER 

632.03 

5/-eef I of I 

STATE OF 
SOUTH 

DAKOTA 

____ P_R_OJ_EC_T ___ ---1 SHEET 

Plottino Date: 12/22/2025 

* Type 2 Object Marker Back\--========~/~=F.1!!1"'1---:._-:._-:._-:._-:._~"rnl""~---_-_-_-_-.... ~ to Back (Shown for t- ll_ -
Illustrative Purpose) _,_ ll Jl 

~ 
Rdwy. 

-~ 

Align the inner edge of the~ 
obJect marker with the opening 
closest to the roadway. 

-~ oi-----~01------lo 

Jl 

_,_ ol----~01------lo 
~------..t:::====----..i.::1..---~ -

* Type 2 Object Marker Back~ 
to Back (Shown for 
Illustrative Purpose) PLAN VIEW 

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

(Embankment is not shown.) 

=r= ~ 
Rdwy. 

1----------"""T""-rt--_ _ -_-__ -_-__ -_-_ -__ -_ -__ -_-__ -_-__ -_-__ -_-__ -_-__ -_-_ _ -!-,--1 -
---------------------------~ 

c c: 
Q) (.) .Q 
u~t5 
-~ <ti ~ 
"'O s..... ·-<C 1- 0 

---------------------------~ ++--------------' 

- * Type 2 Object Marker 
Back to Back (Shown 
for Illustrative Purpose) 

___________________________ µ tt:======================::::::: 
-- -- -- -- --- -- -- -- - -- -- -- - - -jL _-1----------........ --'-+---_-_--_-_--_-_-_--_-_--_-_--_-_--_-_--_-_--_-_--_-_---;-' --1 -

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

~ 

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

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

GENERAL NOTES: 

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. 

Published Date: 2026 

s 
D 
D 
0 
T 

TYPE 2 OBJECT MARKER AT PIPE 
CULVERTS, BOX CULVERTS, AND CATTLE PASSES 

(60" and Greater Overall Width) 
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20' (Min.) 

10' 

20:1 

T ,o· :1 
20:1 

Erosion Control Blanket 

STANDARD DITCH SECTION 

l Sloped Ditch Section 

12' (Min.) 

Erosion Control Blanket c: 

This ditch section will be 
constructed when installing 
erosion control blanket. 

SLOPED DITCH SECTION 

~ 
co 

Bury upslope end of erosion 
control blanket in a trench 
6" deep by 6" wide. The trench 
will be backfilled and compacted 
to the appropriate elevation. 

'T-Pln o, Sla~e 

'™ co[ULQ~ 

~ 
TRENCH DETAIL 

GENERAL NOTES: 

The median will be shaped to the limits shown 
in this detail where the erosion control blanket 
will be placed. 

MEDIAN SECTION 

fannun IHOOHiHO ◄ 

* Use a 4" (Min.) overlap wherever two widths of 
erosion control blanket are applied side by side. 

* Use a 6" (Min .) overlap wherever one roll of erosion 
control blanket ends and another begins. 

OVERLAP DETAIL 

Bury upslope end of erosion 
control blanket in a trench 
6" deep by 6" wide. The trench 
will be backfilled and compacted 
to the appropriate elevation. 

T-Pin or Staple 

PIPE END DETAIL 

Prior to placement of the erosion control blanket, the areas will be properly prepared, shaped , seeded, and 
fertilized. 

Erosion control blanket will be unrolled in the direction of the flow of water when placed in ditches and on 
slopes. The upslope end of the erosion control blanket will be buried in a trench 6" wide by 6" deep. There will 
be at least a 6" overlap wherever one roll of erosion control blanket ends and another begins, with the upslope 
erosion control blanket placed on top of the downslope erosion control blanket. 

The erosion control blanket will be pinned to the ground according to the manufacturer's installation 
recommendations. 

After the placement of the erosion control blanket, the Contractor will fine grade along all edges of the blanket 
to maintain a uniform slope adjacent to the blanket and level any low spots which might prevent uniform and 
unrestricted flow of side drainage directly onto the erosion control blanket. 

All ditch sections will be shaped when installing the erosion control blanket. All costs for shaping the ditches 
will be incidental to the contract unit price per foot for "Shaping for Erosion Control Blanket". 
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EROSION CONTROL BLANKET 

February 14, 2020 
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MANUAL LOW FLOW SILT FENCE INSTALLATION 

~ co 
I 

LO "' , 

~~ 
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. 

~ 
~i =1-;;-
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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 

PLATE NUl,(BER 

734.04 

Sreet I of 2 

STATE OF 
SOUTH 

DAKOTA 

1------PR_O_JE_CT ___ ---I SHEET 

Plottino Date: 12/22/2025 

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

Operation 

~ 
..c 

C 0. 
- Q) 
-o Cl 
g.g 
C/) .g 

LL 

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 ove,lap. 11>!~ 

8Qv,_ '-6 \SiltTrap 

I ... 6' (Min.) I 4•+ I ;,.. :rE :,,. 

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 

@ATTACH 26" WOVEN WIRE FENCE TO POSTS 
AND ATTACH SILT FENCE FABRIC. 

~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---....1.1L­
Control Wattles 

Wood Stake 

DETAIL C 
(See General Notes) 

PLAN VIEW 
(Ditch Installation) 

SECTION A-A 

EROSION CONTROL WATTLE 

February 14, 2020 
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GENERAL NOTES: 

STATE OF 
SOUTH 

DAKOTA 

1------PR_O_JE_CT ___ ---I SHEET 

Plottino Date: 12/22/2025 

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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