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PROJECT LOCATION

STRUCTURE  NO. 64-105-140

STRUCTURE
64-105-140

BEGIN PROJECT
STA. 6+41.86

END PROJECT
STA. 12+00.00

STORM WATER PERMIT
MAJOR STREAM: East Union Creek
AREA DISTURBED: 1.0 ACRES
PROJECT AREA: 1.6 ACRES

DESIGN DESIGNATION
ADT (2019): 110
ADT (2039): 170
DHV: 26
d: 50%
T DHV: 3.5%
T ADT: 7.7%
DESIGN SPEED: 55 MPH
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5701 S Corporate Place, Suite 1
Sioux Falls, South Dakota 57108
Phone:  605.323.2306
Fax:  605.323.2308
Web:  www.Ulteig.com
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08/06/2024

REVISED 8/5/2024

BID ITEM ITEM QUANTITY UNIT 
NUMBER 

009E0010 Mobilization Lump Sum LS 

009E3230 Grade Staking 0.100 Mile 

009E3250 Miscellaneous Staking 0.100 Mile 

009E3280 Slope Staking 0.100 Mile 

009E3290 Structure Staking 1 Each 

009E3301 Engineer Directed Surveying/Staking 40.0 Hour 

100E0100 Clearing Lump Sum LS 

110E0500 Remove Pipe Culvert 75 Ft 

120E0010 Unclassified Excavation 3,536 CuYd 

120E0600 Contractor Furnished Borrow Excavation 1,653 CuYd 

230E0010 Placing Topsoil 443 CuYd 

450E4767 24" CMP 12 Gauge, Furnish 76 Ft 

450E4770 24" CMP, Install 76 Ft 

450E5410 24" CMP Safety End , Furnish 4 Each 

450E5411 24" CMP Safety End , Install 4 Each 

634E0110 Traffic Control Signs 109.0 SqFt 

634E0120 Traffic Control , Miscellaneous Lump Sum LS 

634E0275 Type 3 Barricade 8 Each 

734E0010 Erosion Control Lump Sum LS 

734E0102 Type 2 Erosion Control Blanket 2,758 SqYd 

734E0154 12" Diameter Erosion Control Wattle 495 Ft 

734E0510 Shaping for Erosion Control Blanket 1,060 Ft 

734E0604 High Flow Silt Fence 712 Ft 

734E0610 Mucking Silt Fence 49 CuYd 

734E0620 Repair Sil t Fence 178 Ft 

BID ITEM 
ITEM QUANTITY UNIT NUMBER 

250E0030 Incidental Work, Structure Lump Sum LS 

420E0200 Structure Excavation, Box Culvert 86 CuYd 

421E0200 Box Culvert Undercut 317 CuYd 

464E0100 Controlled Density Fill 28.6 CuYd 

560E0118 9'x9' Precast Concrete Box Culvert, Furnish 76.0 Ft 

560E0119 9'x9' Precast Concrete Box Culvert, Install 76.0 Ft 

560E1118 9'x9' Precast Concrete Box Culvert End Section, Furnish 2 Each 

560E1 119 9'x9' Precast Concrete Box Culvert End Section, Install 2 Each 

560E2100 2-9'x9' Precast Concrete Box Culvert, Furnish 76.0 Ft 

560E2101 2-9'x9' Precast Concrete Box Culvert, Install 76.0 Ft 

560E3100 2-9'x9' Precast Concrete Box Culvert End Section, Furnish 2 Each 

560E3101 2-9'x9' Precast Concrete Box Culvert End Section, Install 2 Each 

700E0210 Class B Riprap 175.0 Ton 

831E0110 Type B Drainage Fabric 171 SqYd 

831E0300 Reinforcement Fabric (MSE) 528 SqYd 
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I I I I I I 

The lowest elevation of original ground , 
undercut line, or bottom of removed or 
salvaged surfacing 
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℄

TYPICAL GRADING SECTION

℄

TYPICAL GRADING SECTION
 STA. 7+35.00 to STA. 8+75.76

(FIELD APPROACH ON RIGHT SIDE FROM
STA. 7+75.00 TO STA. 8+23.00)

STA. 6+41.86 to STA. 7+35.00
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TYPICAL SECTION
REVISED 8/5/2024

08/06/2024

>--------------------------66.0' ROW-------------------------< 

,___ _________ 33.0' -------------,~---------- 33.0' _________ ___, 

TRANSITION AREA i:: TRANSITION AREA ho o' CLEAR zoNE 15 O' TO 16.0' 11.0' TO 11.4' • 

PROFILE GRADE 2.0' SHOULDER 

4.0% 

6" TOPSOIL 

,____PERMANENT/TEMPORARY--------+~-------------------- 66.0' ROW-------------------------< 
EASEMENT 

,___ _________ 33.0' -------------,~---------- 33.0' _________ ___, 

TRANSITION AREA i:: TRANSITION AREA -1=~0 o' CLEAR ZONE 16.0' 11.4' TO 12.0' • 

PROFILE GRADE 2.0' SHOULDER 

~@ ~~ 
FILL 

6" TOPSOIL 

G:\2021\21.01699\CJD Design\21.01699 - Typ-5ec.dwg PLOT DAlE: 8/5/2024- 7:51 AM Jason Orban Autodesk-MONO.stb 
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℄

TYPICAL GRADING SECTION

℄

TYPICAL GRADING SECTION
STA. 9+66.97 to STA. 10+23.63

(FIELD APPROACH ON RIGHT SIDE
FROM STA. 9+72.66 TO STA. 10+23.63)

STA. 8+75.76 TO STA. 9+66.97
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TYPICAL SECTION REVISED 8/5/2024

08/06/2024

---- PERMANENT/TEMPORARY----------------------------- 66 _0, ROW _____________________ __,__ __ PERMANENT/TEMPORARY ---a 
EASEMENT EASEMENT 

i--------------33.0' ----------~------------33.0' ----------! 

PROFILE GRADE 2.0' SHOULDER 

FILL 

6" TOPSOIL 

i---- PERMANENT/TEMPORARY ------1------------------------- 66.0' ROW ---------------------.-j 
EASEMENT 

I------------ 33.0' ----------~------------33.0' ----------! 

6" TOPSOIL 

G: \2021 \21.01699\C30 Design\21.01699 - Typ_Sec.dwg PLOT DATE: B/7 /2024 1: 01 Pf-4 Jason Orban Aulodesk-f.4 □ NO.stb 
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℄

TYPICAL GRADING SECTION
 STA. 10+23.63 to STA. 11+01.83

(FIELD APPROACH ON LEFT SIDE FROM
STA. 10+55.81 TO STA. 11+01.83)

℄

TYPICAL GRADING SECTION
STA. 11+01.83 to STA. 12+00
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TYPICAL SECTION
REVISED 8/5/2024

08/06/2024

,____PERMANENT/TEMPORARY __ ____. _____________________ 66.0' ROW-------------------------< 
EASEMENT 

---------- 33.0' ---------------------- 33.0' -----------i 

FILL 

6" TOPSOIL 6" TOPSOIL 

5: 7 

,___ ____________________ 66.0' ROW-------------------------< 

---------- 33.0' ---------------------- 33.0' -----------i 

FILL 

r= TRANSITION AREA TRANSITION AREA ho 0, CLEAR ZONE 
15.7' TO 15.3' 11.0' TO 10.5' • 

PROFILE GRADE 2.0' SHOULDER 

4.0% 
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TRAFFIC CONTROL

08/06/2024

CD ROAD CLOSED 
1/2 MILE AHEAD 
LOCAL TRAFFIC ONLY 

ROAD 
CLOSED 

ITEMIZED LIST FOR TRAFFIC CONTROL SIGNS 
CONVB\ITIONAL ROAD 

SIGN 
SIGN DESCRIPTION NUMBER SIGN SIZE 

SQFT 

CODE PffiSIGN 

R11-2 ROAD CLOSED 2 45" X ,jU 10.U 

R11-3a ROADCLOSED MILES AHEAD LOCAL TRAFFIC ONLY 2 OU X ,jU 12.!:> 

\/1/2.0-3 ROAD CLOSED AHEAD 4 41::f' X 4tf" 1ti.U 

CONVB\ITIONAL ROAD 

TRAFFIC CONTROL SIGNS SQFT 

TYPE 3 BARRICADES 

ITEM DESCRIPTION QUANTITY 

Type 3 Barricade 8 Each 

SQFT 

20.U 

2!:>.U 

ti4.U 

109.0 
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RURAL DISTRICT 

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: 2025 

s 
D 
D 
0 
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6' to 12' 

RURAL DISTRICT WITH 
SUPPLEMENTAL PLATE 

6' 
(Min.) 

RURAL DISTRICT 
3 DAY MAXIMUM 

Sign will 
be level. 

(Not applicable to regulatory signs) 

CRASHWORTHY SIGN SUPPORTS 
(Typical Construction Signing) 

January 22. 2021 

PLATE NUMBER 

634.85 

Sheet I of I 

Examples of 
60" Chord Line 
Clearance Checks 

' ' \ 
' 
\ 

\ 

_.--------- - - - ...... r-Anchor Post or Slip Base 
.,.,.,. ...... I -- ~ / ', 

,- '-
/ ', 

-- " / ~ : \ 

/ 

' ' 

I 

\ 

, , 

' 

I 

\ 

' I 

I , , 

✓--/"'--120" Diameter 
___- (Perimeter of stub height 

clearance checks) 
----

PLAN VIEW 
(Examples of stub height clearance checks) 

Top of Anchor Post or Slip Base 

Chord Line_,/ 

ELEVATION VIEW 

GENERAL NOTES: 

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

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

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

Published Date: 2025 
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January 22, 2021 

PLATE NUMBER 

BREAKAWAY SUPPORT STUB CLEARANCE 634.99 

Sheet I af I 
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311TH ST

EROSION CONTROL

08/06/2024

I 
I 
I 

.., 

Station 

7+12 

7+65 

8+25 

8+82 

8+96 

9+05 

9+40 

9+62 

9+86 

10+47 

11+12 

10+27 

9+73 

9+54 

9+47 

9+41 

9+36 

9+01 

8+95 

8+92 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

R 

R 

R 

R 

R 

R 

R 

R 

R 

I I 
mm 
I I 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

, 

Miscellaneous 

Total 

EROSION CONTROL BLANKET 

CLASS B RIPRAP 

TEMPORARY CONSTRUCTION EASEMENT 

HIGH FLOW SILT FENCE 

12" DIAMETER EROSION CONTROL WAffiE 

15 

15 

15 

15 

15 

40 

35 

15 

15 

15 

15 

15 

15 

15 

15 

15 

40 

40 

15 

15 

100 

495 

I 
I 
I 
I 
I 
I 
I 

Station 

6+41 

6+41 

8+07 

10+08 

10+86 

0 25 50 FT 

Type 2 Erosion Control Blanket High Flow Silt Fence 

Station UR Type 
Quantity 
(SqYd) 

Station Station UR 
Quantity 

(Ft) 

To 10+70 L 2 1398 8+97 To 9+19 L 55 

To 7+87 R 2 157 9+29 To 9+56 L 60 

To 9+93 R 2 713 10+39 To 12+00 R 162 

To 12+00 R 2 229 9+35 To 9+63 R 65 

To 12+00 L 2 161 8+08 To 9+01 R 110 

Miscellaneous 100 6+43 To 7+79 R 140 

Total 2758 
Mscellaneous 120 

Total 712 
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EROSION CONTROL

20' (Min.) 

10' 10' :1 
20:1 "' I "' 20:1 

Erosion Control Blanket 

STANDARD DITCH SECTION 

l Sloped Ditch Section . ,a.'O\e o~-'\ 
12' (Min.) '\]-a.~'. ~\\'j_;>...--

i--------'--'----.l -~'!~:l--
- _ 0:1 . / ---

Erosion Control Blanket c: 

This ditch section will be 
constructed when installing 
erosion control blanket. 

~ 

SLOPED DITCH SECTION 

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 

,,,,..,,....----(0,-t-,~13.j_.J..£.. 2£&5JitJM 

~ 
TRENCH DETAIL 

GENERAL NOTES: 

Erosion 
Control 
Blanket 

The median will be shaped to the limits shown 
in this detail where the erosion control blanket 
will be placed. 

MEDIAN SECTION 

+ IUIOHHHH ◄ 
* 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 

l§j 
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". 

Published Date: 2025 

s 
D 
D 
0 
T 

EROSION CONTROL BLANKET 

February 14. 2020 

PLATE NUMBER 

734.01 

Sheet I of I 

MANUAL HIGH FLOW SILT FENCE INSTALLATION 

~~ 
G)EXCAVATETRENCH 

<( 

@ATTACH SILT FENCE FABRIC 

.4'! 

@ DRIVE STEEL 
T FENCE POSTS ~ ~ 

Attach the silt fence fabric with a total of 4 plastic or 
wire ties per post. Three ties will be used at the top 
and 1 tie will be approximately at mid-point of the post. 

DETAIL B 

Wheel 
Compact 
Soil 

Steel T 
Fence Posts 

@ BACKFILL TRENCH AND 
WHEEL COMPACT SOIL 

Silt Fence Fabric~ 

8" staples will be 

Steel T Fence Post 

placed at each 
post to secure the 
silt fence fabric to 
the bottom of the 
trench. 

>-Plastic or Wire Ties 

~~ 

SECTION A-A 

Published Date: 2025 

s 
D 
D 
0 
T 

The elevation at these locations 
will be, at a minimum, higher than 
the top of the silt fence fabric at 
its lowest elevation. 

HIGH FLOW SILT FENCE 

February 14. 2020 

PLATE NUMBER 

734.05 

Sheet I of 2 
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EROSION CONTROL

MACHINE SLICED HIGH FLOW SILT FENCE INSTALLATION 

Operation Roll of Silt Fence Fabric 

~,o~ 

G) INSTALL SILT FENCE FABRIC 
BY MACHINE SLICING METHOD. 

l WHEEL COMPACT SOIL 

@ WHEEL COMPACT SOIL ABOVE SLICED IN 
PORTION OF FABRIC AND THEN DRIVE 
STEEL T FENCE POSTS. 

Attach the silt fence fabric with a total of 4 plastic or 
wire ties per post. Three ties will be used at the top 

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

and 1 tie will be approximately at mid-point of the post. 

a 
a 

DETAIL B 

Silt Fence Fabric 

Plastic or 
Wire Ties 

~ 

•" ,U 

Steel T 
Fence Post 

Wheel 
Compacted 
Areas 

SECTION A-A 

The elevation at these locations will be, at a minimum, higher than 
the top of the silt fence fabric at its lowest elevation. 

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

GENERAL NOTE: 

The radius of the silt fence will be the 
minimum capable by the slicing machine. 
The post spacing will be 3' for these 
types of applications of silt fence. All the 
other components of the silt fence will 
be the same as shown above. 

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. 2.02.0 

Published Date: 2025 
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HIGH FLOW SILT FENCE 
PLATE NUMBER 

734.05 

Sheet 2 of 2 

ELEVATION VIEW 
(Cut or Fill Slope Installation) 

Excavated Material 
from Trench 

---a, .I; 
~ 

Point A 

DETAIL B 
(Typical of All Installations) 

ISOMETRIC VIEW 
(Ditch Installation) 

DITCH INSTALLATION 

Grade 
Spacing 

(Ft.) 

2% 150 
3% 100 
4% 75 
5% 50 

Published Date: 2025 
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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 ---..1.11......_ 

Control Wattles 

Wood Stake 

DETAILC 
(See General Notes) 

Point A 

PLAN VIEW 
(Ditch Installation) 

SECTION A-A 

EROSION CONTROL WATTLE 

February 14. 2.02.0 

PLATE NUMBER 

734.06 

Sheet I of 2 
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EROSION CONTROL

GENERAL NOTES: 

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". 

Published Date: 2025 
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EROSION CONTROL WATTLE 

February 14, 2020 

PLATE NUIIBER 

734.06 

Sheet 2 of 2 
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21

LEGEND

08/06/2024

---1-

- PERMANENT DRAINAGE EASEMENT 

BEGIN PROJECT 
STA:6+41.86 

-·--· 

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

~ TEMPORARY CONSTRUCTION EASEMENT 

16 

I 
I 
I 

\ 
I 
I 

\ 
I 
I 

\ 

I 
I 

~ 
I I 

ALAN L SOMMERVOLD 
48044 3111H STREET 
AKRON, IOWA 51001 

TEMPORARY EASEMENT 
STA 6+42.94 LT TO 12+05.56 LT - 0.34 ARCES 

PERMANENT EASEMENT 
STA 9+00.52 LT TO 9+46.84 LT - 0.03 ARCES 

RED CARDINAL, LLC 
2705 S RIDGEVIEW WAY 
SIOUX FALLS, SD 57105 

TEMPORARY EASEMENT 
STA 6+41.67 RT TO 12+05.56 RT - 0.34 ARCES 

PERMANENT EASEMENT 
STA 8+90.98 RT TO 9+43.72 RT - 0.08 ARCES 

I I I I 

0 25 50 FT 

.... 
. ------- ~ :s 

.t ... 
ii: 

-----t13-
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Flow Elevation

Qd= 1870 cfs 1190.64

Q100= 4385 cfs 1197.80
QOT= Q 42  = 3300 cfs 1196.91

THE HYDRAULIC DATA CONTAINED IN THESE PLANS IS VALID ONLY IF
THE OVERFLOW SECTION IS MAINTAINED. ALTERATION OF THE
OVERFLOW SECTION WILL REQUIRE RE-ANALYSIS OF THE HYDRAULICS
AT THIS SITE TO DETERMINE ITS EFFECT ON PUBLIC SAFETY.

311TH ST
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PERSPECTIVE OF ENTRANCE 

Transition to existing profile or construct 
to limits shown on cross sections. 

Surfacing 

I 

Mainline 
Ce. 

30' 

*** 2% (Max.) 

Mainline Ditch 
Mainline lnslope 

(Entrance) 

*** 2% When on the inside of superelevation and 
0% or flat when on outside of superelevation. 

1• Slope2% 
* 

Slope 2% .. I 

4" surfacing or thickness J 
as specified in plans SECTION A-A 

(Entrance and Intersecting Road) 

GENERAL NOTES: 

al ground 
ting profile 

4" surfacing or thickness 
as specified in plans 

** Entrance maximum slope is typically 
10: 1 for field entrances and 15: 1 for 
farm/residential entrances. 

* The finished surfacing width is stated 
elsewhere in the plans. The subgrade 
width is 4' wider than the finished 
surfacing width unless stated otherwise 
in the plans. 

The ditch section shown above in the perspective view is only for illustrative purpose. 

The elevation view above is typical for either a ditch cut or fill section. Entrances that vary from above should 
be specified in the plans. 

Pipe length will be adjusted if necessary during construction to obtain the 6:1 slope. For grading projects, the 
pipe length is estimated typically using a 4" thickness of surfacing directly over the subgrade above the pipe. 

The transition area between the mainline inslope and the entrance or intersecting road inslope will be rounded to 
eliminate an abrupt transition. 

The turning radii will be 35' for intersecting roads and entrances unless stated otherwise in the plans. 

Published Date: 2025 

s 
D 
D 
0 
T 

INTERSECTING ROADS AND ENTRANCES 

N0vember 19. 2021 

PLATE NUIIBER 

120.01 

Sheet I of 2 

PERSPECTIVE OF INTERSECTING ROAD 

Edge of Driving Lane 
Ql 
c Finished Shoulder Finished Shoulder 

(::)-1"2 ---------- ---------------
'iii 
~ 

Subgrade 
Shoulder 

GENERAL NOTES: 

35' R. or as 
specified in 
the plans 

35' R. or as 
specified in 
the plans 

E 
Right-of-Way 

See Section A-A on sheet 1 of 2. 

PLAN VIEW 

Subgrade 
Shoulder 

The 6:1 or 10:1 intersecting road inslope will transition to the existing intersecting road inslope near the 
right-of-way or at a location as determined by the Engineer. 

Published Date: 2025 

s 
D 
D 
0 
T 

INTERSECTING ROADS AND ENTRANCES 

N0vember /9, 2021 

PLATE NUIIBER 

120.01 

Sheet 2 of 2 
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Line 8-8 

lnslope at ( . 
Drainage Structure Top of Topsoil - - -

Line 8-8 

Ins/ope at ( . 
~inage Structure,.__ ~ Top of Topsoil 
~~~- - - ~ _f:::~,=~J~)- - - - _JL~ ~ 

Pipe or 
RC8C 

I 

VIEW A-A 
(RCBC) 

1~------- ------------ ------~-i 
5' Traffic Direction ' 
CD 

Edge of Subgrade Shoulder~ 

)> 

' 
' ---- ----~----- ---- --

VIEW A-A 
(Pipe) 

Edge of Driving Lane 

~~ I* ,~ -12. I 5"12. 
0 , 'O 0 8 -- Ql~--------------,f--f--~+----------------- a, !!!. --B 

Toe of Fill-, ~ I Toe of Fill 

* lnslope Transition * lnslope Transition 

lnslope at Drainage Structure 

TYPE 1 INSLOPE TRANSITION 
GENERAL NOTES: 

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 8-8) 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 8-B Line B-B 
lnslope Flatter ( 

than a 6:1 Slope Top ofTopsoil --- -- -
~ 

Pipe or 
RCBC 

I 

Ins/ope Flatter ( 

~pwil 

• •-••••• ~---••-••-•• T 

VIEW A-A 
(RC8C) 

~"'- • - • - - Teaffic rncection- • - • - • - • - - - -1-t 

VIEW A-A 
(Pipe) 

Edge of Subgrade Shoulder~ Edge of Driving Lane 

j~ O> )i j[ O> 

:,-I 5.. O" 5'-1 
Cl)'< :0...... 'O__,. Cl)'< 
5'°2. (D CD 0"2, 

B-- CD fil.------------+-+ r _-..... ~ _-__,.+---------------1°al fil_ --B 

Cl) c,.:, (/) c,.:, 

** lnslope Transition 
o .. i-----=--=-;.-i--;.,--t--....:::..;:~ o .. "O ...... "C ...... 
CD <D ** 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 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 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 inslope outside of the clear zone will be transitioned to a 3:1 inslope within the transition length necessary for 
the transition within the clear zone. 
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24" (Max.) 

Spacing ;1 
l' 1r------=:::o:: 

s;!" 

i-
B: B 

' 
I 

Q) 
N 
00 
Q) 
c.. 
a: 

1 "xl¾e" 
Slotted 
Hole 

- - ...:: :.:::1.,_ -
ti \\ 

11 II 

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

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

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

ELEVATION VIEW 

¾e" (Min .) Diameter 
Galvanized Steel Rod or No. 4 
Galvanized Reinforcing Bar 

SECTION A-A 

Pipe 

½" Diameter 
Hex. Head 
Bolts (Typ.) 

SECTION B-B 

ISOMETRIC VIEW 
Reinforced Edge Full 

Length of End Section 
(See Section A-A) 

Optional Toe Plate Extension 
(Same Gage as End Section) 

4
1
~,}-_-_-_-_-_-_-=_==:._=---= ..... d..i~_q--~-Holes Spaced at 12" (Max.) 

Overall Width 

FRONT VIEW 

½"x6" Culvert 

j_ 

Overall Width 

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

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

Side Lug 

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

(For 21 "x15" and Larger) 

flanged nut Galvanized 
strap 

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

AJ.Jgust 31, 2022. 

PLATE NUMBER s 
D 
D 
0 
T 

C.M.P. SAFETY ENDS 450.38 

Published Date: 2025 Sheet I of 2 

ARCH C.M.P. SAFETY ENDS 
Equiv. (Inches) (Min.) Thick. Dimensions (Inches) L Dimensions 
Dia. Overall Length 

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

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

Inch Gage A H w Overall 
Slope 

Length 
(Inch) Width (Inch) 

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

GENERAL NOTES: 

Safety bars will be provided when specified in the plans. 

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

Safety bars will be fabricated from steel schedule 40 pipe in conformance with ASTM A53, grade B or 
HSS 3.Sx.216 in conformance with ASTM A500, grade B. 

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

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

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

Installation will be performed in accordance with the Specifications. 

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

AJ.Jgust 3/, 2022 

s PLATE NUIIBER 
D 450.38 D C.M.P. SAFETY ENDS 

Published Date: 2025 0 
Sheet 2 of 2 T 
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The elevations shown in these plans are based on the National Geodetic 
Survey (NGS) North American Vertical Datum of 1988 (NAVD88). 

* 18'-0" (Inlet) 

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

All dimensions shown are based on 8" thick top slab, bottom slab, and walls. 
*112'-0" 

76'-0" Precast Box Culvert 

Roadway 

I 
r Finished Shoulder 

,-
1 

------ =7 
Finished Shoulder r (f_ 

-----------. -------- '---------. -------

Controlled Density Fill 

I 
I 
I 

I 
I 
I 
I 
I 

t: I 
--~]11 

-01 

I:!,. F.L. EL.= 1182.50 

I 
I 

I 
I 
I 
I 
I 
I 
I I L ___________ _ 

-------------7---------t--------i-------~----------
, 
I I 

14'-0" 14'-0" 

:1 
4:1 

0.04 ft.If/. 0.04 ft.I ft. 

NOTE: PLAN 
East Union Creek is not identified as a Topeka Shiner 
Stream. 14'-0¼" 

Finished Shoulder 
Elev. 1196.93 

H. W. Elev. 1197.80(100 Year)~ 

D.H.WElev. 1190.64(10 Year)~ 

EST/MA TED QUANTITIES 
ITEM 

Incidental Work, Structure 

Structure Excavation, Box Culvert 

Box Culvert Undercut 

Controlled Densi Fill 
9'x9' Precast Concrete Box Culvert, Furnish 

9'x9' Precast Concrete Box Culvert, Install 
9'x9' Precast Concrete Box Culvert End Section, Furnish 

9'x9' Precast Concrete Box Culvert End Section, Install 

2-9'x9' Precast Concrete Box Culvert, Furnish 

2-9'x9' Precast Concrete Box Culvert, Install 

2-9'x9' Precast Concrete Box Culvert End Section, Furnish 

• 2-9'x9' Precast Concrete Box Culvert End Section, Install 

Class B Riprap 

Type B Drainage Fabric 

Reinforcement Fabric (MSE) 

UNIT QUANTITY 

LS Lump Sum 

Cu.Yd. 86 

Cu.Yd. 317 

Cu.Yd. 28.6 

Ft. 76 

Fl. 76 

Each 2 

Each 2 

Fl. 76 

Ft. 76 

Each 2 

Each 2 

Ton 175 
Sq.Yd. 171 
Sq.Yd. 528 

=;,c For estimating purposes only, a factor of 1.4 Tons/CuYd was used to convert CuYds to Tons. 
i;z'I For payment, quantity is based on plan shown undercut dimensions and will 

not be measured for payment unless the Engineer orders a change. 
1/,. Quantity is based on 8" bottom slab, 8" top slab, and 8" walls. 

ELEVATION 

4:1 

Controlled 
Density Fill 

Box Culvert 

SEC.A-A 

* 18'-0" (Outlet) 

Top Limits of Undercut 
/ (See Typical Section on Notes 

_ L _ --and Undercut Details Sheet.) 

-=r §< ( 
-X028-

INDEX OF CUL VERT SHEETS 
Sheet No. 1 
Shee/No.2 
SheetNo.3 
Shee/No.4 
SheetNo.5 
Shee/No.6 

General Drawing and Quantities 
Notes and Undercut Details (A) 
Notes and Undercut Details (BJ 
Standard Plate No's. 460.02 and 560.01 
Standard Plate No's. 560.10 and 560.11 
Standard Plate No. 620. 16 

HYDRAULIC DATA 

Q, 1870 cfs 

A, 237sq.ft. 

v, 7.9 fps 

Q, 1870 cfs 

t--c,t-~-,--cc--+c--e,----,---"C,~---C-,--~,----~ 
Q,oo 4,385 cfs 

2:1 

Box Culvert 

Sta. 7+33.97 

LEGEND 
W = Width of Opening 
H = Height of Opening 
Tl= Thickness of Top Slab 
Tb = Thickness of Bottom Slab 
Ts = Thickness of Side Wall 

P.I. Sia. 8+33.97 
Elev.=1197.85 (Finished) 
V.C.=200.00' 

Qo, 3,300 cfs 

v_ 15.5fps 

Q, = Design discharge for the proposed culvert based on 10 year 
frequency. El. 1190.64. 

Q0 , = Overtopping discharge and frequency 42 year recurrence 
interval. El. 1196.91. Location Sta. 10+86:t. 

Q, = Designated peak discharge for the basin approaching proposed 
project based on 10 year frequency. 

Q,00 = Computed discharge for the basin approaching proposed project 
based on 100 year frequency. El. 1197.80. 

Vm~ = Maximum computed outlet velocity for the proposed culvert 
based on a 2 year frequency. 

The hydraulic data contained in these plans is valid only if the 
overflow section is maintained. Alteration of the overflow section will 
require re-analysis of the hydraulics at this site to determine its effect 
on public safety. 

P. I. Sia. 10+86.43 
Elev.=1196.81 (Finished) 

VERTICAL CURVE DATA 

0 
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~ 
CX) _, 
:::: 

' 

~ 
CX) 

~ 

116'-4" 

Cf_ 

Roadway 
53'-10" I 62'-6" 

I 
I 

I 
I 

I 
I 

I 
I 

t:: ~" '----~O ~ - -------------------+- - ( 
~

Sta. 9+21.37 

---------------------------------------co a 

'-- Reinforcement Fabric (MSE) 

17'-8½" 

ti>o I 

~ I 
I 

I 
I 

I 
I 

I 

UNDERCUT LAYOUT 
(Bottom Dimensions) 

37'-5" 

'f 
BOX 

CULVERT 

35'-5" 

Controlled Density Fill 

17'-8½" 

TYPICAL SECTION 

EST/MA TED QUANTITIES 
ITEM UNIT QUANTITY 

Box Culvert Undercut Cu.Yd. 317 
Reinforcement Fabric (MSE) Sq.Yd. 528 

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

(For Limits of Undercut) 

FLOW 

SPECIF/CA T/ONS-
1. Design Specifications: AASHTO LRFD Bridge Design Specifications, 9th Edition. 

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

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

1. Box culvert and box culvert end section design will conform to the AASHTO LRFD Bridge Design Specifications, 9 th Edition. 

2. Design Live Load: HL-93. No construction loading in excess of legal load is anticipated. If construction loading in excess of 
legal load is anticipated by the Contractor, the Contractor will submit a proposal including a design analysis for the anticipated 
construction loading, through the proper channels, to the Office of Bridge Design for approval. Upon approval, the construction 
load shall not be applied until the depth of fill over the box culvert as required by analysis has been placed. At a minimum, 4 
feet of fill will be placed over the box culvert prior to applying the construction load. All costs associated with accommodating 
any construction loads will be borne by the Contractor. 

3. The box culvert will be load rated in accordance with the AASHTO Manual for Bridge Evaluation, 2018 Edition with latest 
Interim Revisions using the LRFR method. The rating will include evaluation of the Design HL-93 truck at both Inventory and 
Operating levels and a Legal Load rating for the three SD legal trucks (Type 3, 3S2, and 3-2) as well as the notional rating 
load and four specialized hauling vehicles. The structure will also be evaluated for the emergency vehicles, EV2 and EV3, at 
the legal load rating level. All sections of the box culvert will rate at HL-93 or better (Inventory Level). The three SD Legal 
Loads, the notional rating load, and the four specialized hauling vehicles will rate greater than 0.8 at legal load rating level. The 
emergency vehicles, EV2 and EV3, will rate 0.8 or greater at the legal load rating level. AASHTOWare Bridge Rating (BrR) is 
required to be used to rate the box culvert. Include the BrR rating model and a load rating summary sheet with load rating 
calculations. Submit load rating calculations with the design and independent check design calculations or shop plans, as 
appropriate. 

4. The design of the barrel sections will be based on a minimum fill height of 2 feet and include all subsequent fill heights up to 
and including the maximum fill height of 10 feet over the box culvert. 

5. Minimum inside corner fillet will be 6-inch. 

6. Minimum precast barrel section length will be 6-foot sections; however, no more than two 4-foot sections are allowed in any 
one length of precast barrel. 

7. Lift holes will be plugged with an approved non-shrinkable grout. 

8. The fabricator will imprint on the structure the date of construction as specified and detailed on Standard Plate 460.02. 

9. A/female end section details will be allowed, subject to the approval of the Bridge Construction Engineer. No additional 
payment will be made for any change in the barrel/end section configuration. 

10. Installation of/he precast sections will be in accordance with the final approved shop plans. 

11. Care will be taken when placing sections. Sections will be only moved using the lifting holes by approved equipment. 

12. Adjust cutoff wall shown on Standard Plates 560. 10 and 560.20 to extend the full width of the end sections (out-to-out) plus 
the 9-inch spacing. 

13. Compaction of earth embankment and box culvert backfill material will be governed by the Ordinary Compaction Method. 

14. Soils below the bottom of the proposed RCBC consist of grey clay sand. Groundwater was encountered at an elevation of 
1183.8 on the upstream end of the box and 1180.1 on the downstream end of the box during the subsurface investigation in 
April 2020. 

15. Dewatering will be required to construct the box culvert. All costs incurred for dewatering will be incidental to other contract 
items. 

0 
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DESIGN MIX OF CONCRETE 

1. Mix will be as fabricator's design; however, a minimum compressive strength will not be less than 4500 
p.s.i. at 28 days. 

SHOP PLANS 

The fabricator will submit shop plans in accordance with the Construction Specifications to Ulteig, 5701 S. Corporate 
Place, Sioux Falls, SD 57108 (brad.stangohr@ulteig.com). After review, corrections (if necessary), and approval by 
Ulteig, the Office of Bridge Design will review the submittals, authorize fabrication, arrange for fabrication inspection, 
and distributa the shop drawings. 

REINFORCEMENT FABRIC 

A layer of Reinforcement Fabric (MSE) will be placed at the bottom of the undercut prior lo back.filling with 
granular material. 

Geotextile Specification: 

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

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

Geotextile Installation Procedure: 

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

Geotextile Seaming Procedure: 

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

If the Type SSa-2 seam is used, the two rows of stitching will be 1" apart with a tolerance of plus or minus ½" 
and will not cross, except for restitching. The minimum seam allowance, i.e., minimum distance from the 
geotextile edge to the stitch line nearest to that edge, will be 1.5". 

ff the J seam (Type SSn-1) is used, the minimum seam allowance will be 1". 

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

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

INCIDENTAL WORK, STRUCTURE 

In place is a 50'-7" long, two span precast concrete channel bridge with timber pile abutments with 
limber caps and timber backwalls. The center bent is constructed of timber piles that are armored with 
concrete filled corrugated metal pipes, and a timber cap. 

Break down and remove the existing bridge to the bottom of the undercut or as required to 
construct the new structure in accordance with section 110 of the Specifications. 

The Contractor will salvage the precast concrete channel deck units for Union County. The deck units 
will be delivered to the Union County Highway Department's yard ; mile East of the site at SW f, 
11-93-49, SD. The Contractor will contact the County Highway Superintendent prior to salvage of the 
deck units lo coordinate their delivery. All Items not salvaged and delivered to the county will be 
properly disposed of by Iha Contractor. The bent and abutments will be removed 1' below the bottom of 
the undercut. 

The foregoing is a general description of the in-piece bridge and will not be construed to be complete in 
all details. Before preparing the bid ii is the responsibility of the Contractor lo make a visual inspection 
of the structure to verify the extent of the worl< and materials involved. All costs involved in this removal 
will be incidental to the contract lump sum price for "Incidental Work, Structure•. 

Reinforcement Fabric (MSE) 

Row of Stitching 

Row of Stitching 

Flat or "Prayer Seam 
TypeSSa-2 

Row of Stitching 

Reinforcement Fabric (MSE) JSeam 
TypeSSn-1 

Reinforcement Fabric (MSE) 

Reinforcement Fabric (MSE) 

DETAILS FOR GEOTEXTILE SEAMS 

0 
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17" 

¾" 1 ¼" 2½" 1" 2½" 1" 2 ½" 1" 2½" 1 ¼" ¾" 

~ 

~ 

g (OJ PLACE PLACE 

IAPPROPRIA TE APPROPRIATE 1-, 1c 
NUMBER NUMBER 

HERE HERE 

~ 

~ 

YEAR PLATE DETAILS 
GENERAL NOTES: 

1. Year plates of the general dimensions shown will be constructed on all box culverts and bridges. The year plates will 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 will be located on structure(s) as follows: 

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

b. On bridges with six (6) inch curbs, "Jersey" shaped barriers with no endblocks, or "Single Slope" shaped barriers with no endblocks, the year 
plate will 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 barrier endblocks, the year plate will be centered on the upper sloped portion of the barrier approximately 5'- 6" for "Jersey" shaped 
barriers from the end of the bridge and 7'-6" for "Single Slope" shaped barriers from the end of bridge, or as designated by the Engineer. 
There will 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 will be placed as 
listed above and the other located adjacent to it. Both year plates will 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 will be incidental to 
other contract items. 

Year Plate See Note 2 (c) 

BARRIER 
(With Endblock) 

Published Date: 2025 

s 
D 
D 
0 
T 

JERSEY BARRIER 

Year Plate See Note 2 (c) 

End Bridge 

TYPEBCURB 

End Bridge 

SINGLE SLOPE BARRIER 
Januar 22, 2021 

YEAR PLATE DETAILS 
PLATE NUIIBER 

460.02 

Sheet I Of I 

If. 
Hole 

I 

Published Date: 2025 

16" 16" 

• ~;.:,'...,, 

2" long 1 ½" ¢ (nominal pipe size) double 
extra strong pipe sleeve or approved equal. (Typ.) 

32" (Adj. ± 1 ½" Min.) 

TIE BOLT ASSEMBLY 

GENERAL NOTES: 
1. All holes for tie bolts shall be cast-in-place, 16 inches from 

outside edge of joint. Cast in inserts or sleeves, if used, 
shall be made of a corrosion resistant material. 

2. Ties shall be 1 inch aS and conform to the requirements of ASTM A36, 
ASTM A307, or ASfM F1554, Gr. 36. Nuts shall be heavy hex in 
conformance with ASTM A563. Washers shall conform to ASTM F436, 
Type 1. The welded pipe sleeve shall conform to ASTM A53, Grade B. 

3. Welding and weld inspection shall be in conformance with 
AWS/ANSI D1.1- (Current Year) Structural Welding Code - Steel. 

4. Tie Bolt Assembly shall be galvanized in accordance with ASTM A153 
or ASTM F2329 as applicable. 

5. Tie Bolt Assembly details may vary from that shown, but alternate 
tie bolt assemblies are subject to testing to demonstrate equal 
strength. Submit details, through proper channels, to the Office 
of Bridge Design for approval. 

6. All costs for furnishing and installing the precast box culvert tie 
bolt assembly shall be incidental to the contract unit price per Foot 
for "Precast Concrete Box Culvert, Furnish•. 

s 
D 
D 
0 
T 

PRECAST BOX CULVERT 
TIE BOLT ASSEMBLY DETAILS 

If. 
Hole 

. I 

March 21, 2016 

PLATE NUIIBER 

560.01 

Sheet I of I 

0 0 
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1... ~4-=....,.. 

' A. 
~~- -

0 PLAN 

CUTOFF WALL 
1. All costs associated with furnishing and installing the Cutoff 

Well, whether precest or cast-in-piece, shell be incidental to 
the contract unit price per each for "Precest Box Culvert End 
Section, Furnish". 

2. Concrete for cast-in-place cutoff wall shall be Class M6 
concrete in accordance with Section 462 of the Specifications. 

3. All reinforcing steel shall conform lo ASTM A615 Grade 60. 

4. Alternate details will be allowed, subject to the approval of the 
Bridge Construction Engineer. 

., 
"' (Inlet or Outlet) 

-t4 

1"¢ Tie (Typ.) 

Published Date: 2025 

ELEVATION 
(Inlet or Outlet) 

Fill 3"¢holes with 
grout conforming to 
Section 460. 2 K. of the 
S ecifications. 

W+ (2'-0") 

~ 
VIEW A-A 

. I 

NOTES: 

DETAIL "X " 
NOTE: Joint details may vary from that shown, 
according to the manufacturer's design. Submit 
details with shop plans for approval. 

1 ½" Cl. f--

~ 
SEC. C-C 

LEGEND 
W = Width of Opening 
H = Height of Opening 
Tt = Thickness of Top Slab 

0 
C\I 

Tb = Thickness of Bottom Slab 
Ts = Thickness of Side Wall 
L = Length of End Section 

See GENERAL DRAWING for Wend H dimensions. 
Tl, Tb, L, and Ts dimensions shall be tum/shed by the Contractor. 
* Length and number of units may vary from that shown. 

June 26. 2015 

s 
D 
D 
0 
T 

PRECAST SINGLE BOX CULVERT SLOPED END 
SECTION DETAILS WITH 2'-0" CUTOFF WALL 

PLATE NUUBER 

560.10 

Sheet I of I 

c 
· ' "' 

3" ¢Hol 
for Cut 

w. 

I. 

~ 

bs ~ _, 

Ts 

yp/~ 10" Max. Radius (T 

PLAN 
(Inlet or Outlet) 

ELEVATION 
(Inlet or Outlet) 

w 

' 
t: : 
~ ' 

GJa - : 

" ' cB : 
' 

(oj' (Min.) 

r i,.; 

I 

CUTOFF WALL 
1. All costs associated with furnishing and installing the Cutoff 

Wall, whether precest or cast-in-place, shell be incidental to 
the contract unit price per each for "Precast Box Culvert End 
Section, Furnish". 

2. Concrete for cast-in-piece cutoff well shall be Class M6 
concrete in accordance with Section 462 of the Specifications. 

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

4. Alternate details will be allowed, subject to the approval of the 
Bridge Construction Engineer. 

:i:: 

DETAIL "X" 
NOTE: Joint details may vary from that shown, 
according to the manufacturer's design. Submit 
details with shop plans for approval. 

~ 
V 

~ 

CutoffWa 
(Cast-in-Place or Precast 

II 
~ 

12" 

~ 

~ 

. ~ 

11 

Published Date: 2025 

Fill 3"¢holes with 
grout conforming to 

•

~,K.ofthe . 

~/ 
" " " " ., 

W+ (2'-0") 

~ 
VIEW A-A 

~ 

~ 

~ 

~ 

:i:: 

d 

NOTES: 

~f-- I ,.,,.,., ~ 

SEC. C- C 

LEGEND 
W = Width of Opening 
H = Height of Opening 
Tt = Thickness of Top Slab 

Tb = Thickness of Bottom Slab 
Ts = Thickness of Side Wall 
L = Length of End Section 

See GENERAL ORA WING for Wand H dimensions. 
Tt, Tb, L, and Ts dimensions shall be furnished by the Contractor. * Length and number of units may vary from that shown. 

June 26, 2015 

s 
D 
D 
0 
T 

PRECAST SINGLE BOX CULVERT SLOPED END 
SECTION DETAILS WITH 4'-0" CUTOFF WALL 

PLATE NUUBER 

560.I I 

Sheet I of I 

0 0 
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x--x--x--x 

' ' ' 1_ - - .J 

Eyeball (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----------ld 
The fence shall be as specified elsewhere in the plans. 

2. Eyeballs 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. 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 eyebolts shall have a nut attached, be 4 ½ inches (Min.) in 
length and shall be embedded such that the eye of the boll is flush with 
the concrete surface. (See Eyeball 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 
eyebo/t shall be flush with the concrete surface. 

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

VIEW A-A 

Length of Eyeball 

EYEBOLT DETAILS 

December 23,2012 

Published Date: 2025 
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FENCE ANCHORS FOR 
BOX CULVERT WING WAUS 
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