
HYDRAULIC DATA-

Design Event: 100-Year 
Discharge (cfs): 6036 
Water Surface Elev (ft): 2063.45 (Section U/S of Bridge) 
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The elevations shown in these plans are based on the National Geodetic 
Survey (NGS North American Vertical Datum of 1988 (NA VD88)) 
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HCL - Construction B 

ALIGNMENT POINT 
TABLE- Mainline 

STATION NORTHING EASTING 
0+00.00 253453.13 2116360.78 

HCL - Construction D 

1+21.75 253407.01 2116248.10 
2+48.75 253351.63 2116133.81 
3+00.00 253303.55 2116116.07 

Construction B 
STATION NORTHING EASTING 

0+00.00 253444.39 2116115.78 
0+90.00 253358.47 2116088.99 

Construction C - \ ------
STATION NORTHING EASTING - - - - \ 

0+00.00 253509.30 2116237.89 
0+69.70 253517.26 2116307.10 

Construction D 
STATION NORTHING EASTING 

0+00.00 253274.22 2116144.02 
0+54.30 253358.47 2116088.99 
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INDEX OF SHFFTS -
Sheet No. 1 - Layout For Upgrade 

SHEET TOTAL 
NO. SHEETS 

E2 E17 

Sheet No. 2 - Estimate Of Structure Quantities And Notes 
Sheet No. 3 thru 8 - Mainline Cross Sections 
Sheet No. 9 - Upstream Sections and Longitudinal Profile 
Sheet No. 10 thru 11 - Details 
Sheet No. 12 thru 16- Original Construction Plans 

POINT TABLE 

POINT NORTHING EASTING ELEVATION 

1 253307.67 2116159.77 2052.0 
2 253251.55 2116144.23 2052.5 
3 253249.39 2116186.29 2065.2 
4 253318.01 2116190.97 2065.0 
5 253358.82 2116284.48 2061.0 
6 253436.63 2116283.21 2062.2 
7 253534.90 2116256.24 2065.0 
8 253492.81 2116256.24 2065.0 
9 253465.39 2116251.12 2065.0 

TEMPORARY 
EASEMENT BOUNDING 

-~-t'-=======:::::::::::::~===:::;::=======~~~~~~~~=-=~~!1!:::-,:-::::!~~~~~~====~~-:,,:;-;;;;':::;;:-=-,;,,-;;;;-=-=========f=--
a::: _ •2069- - - - - - - - - -2069- - - - ._ 

10 253439.56 2116190.90 2064.7 
11 253429.37 2116139.59 2065.0 

POINTS 'l 
I 

-------
POINT NORTHING EASTING ' -

E1 253560.93 2116284.55 ------ ---------E2 253561.93 2116387.64 
E3 253319.25 2116389.47 
E4 253317.29 2116286.25 

W1 253557.68 2116154.56 
W2 253457.85 2116155.27 
W3 253357.38 2116076.91 
W4 253313.26 2116124.29 
W5 253230.72 2116124.87 
W6 253230.10 2116036.98 
W7 253357.05 2116036.06 
W8 253457.00 2116035.30 
W9 253557.00 2116034.66 

LEGEND: 

~ Proposed Class B Riprap 
~ (Thickness = 4' - O'J 

□ Proposed Articulated Concrete Block Mattress (Open Cell) 
(Does Not Include Terminated End Sections) 

_____ Existing Articulated Concrete Block Extent 
(Per 2023 Survey) 

- - - - - Minor Contours (2023) 

---- Major Contours (2023) 

- - - - - - - Temporary Easement Boundary 

- UGT - Underground Telephone 

- w - Water Line 

- x- x- Fence 

EXISTING USGS GAGING STATION #06464500 
(Do Not Disturb) 

'-

12 253452.23 2116094.53 2062.0 
13 253391.12 2116069.77 2063.2 

'- 14 253352.00 2116111.96 2051.5 
15 253424.71 2116065.36 2064.2 

0 
Ct: 16 253441.39 2116072.24 2064.0 

~ 17 253448.25 2116106.23 2061.8 
IO 18 253435.50 2116104.45 2063.9 

~ 
19 253407.57 2116284.13 2051.5 
20 253446.62 2116283.85 2050.8 
21 253479.34 2116283.62 2062.4 

NOTE: 
1. All point table elevations refer to the top of ACB Mattress or Riprap. 
2. Point table does not include terminated end sections. 

Remove and Replace 
Existing Riprap 
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Estimate Of Structure Quantities 

BID ITEM 
NUMBER ITEM QUANTITY 

120E0010 Unclassified Excavation 1,347 

120E0600 Contractor Furnished Borrow Excavation 82 

700E0210 Class B Riprap 347.0 

831 E0110 Type B Drainage Fabric 3,377 

900E51 47 Articulated Concrete Mattress 3,190.0 

DETAILS AND DIMENSIONS OF EXISTING BRIDGE 

All details and dimensions of the existing structure type, contained in these plans, 
are based on the original construction plans and are provided as information only. 
It is the Contractor's responsibility to inspect and verify the actual field conditions 
and any necessary as-built dimensions affecting the satisfactory completions of 
the work required for this project. 

GENERAL 

The Contractor is referred to USGS gauging station #06464500 for continuous 
water depth and flow data in the Keya Paha River at this location 
(https://waterdata.usgs.gov/monitoring-location/USGS-06464500). 
This is for infonmation only. 

Contractor is to protect the existing USGS gauging station in-place. Any damage 
to the existing USGS gauging station will be the responsibility of the Contractor. 
Contact Bruce Venner at 605-224-7440 or bvenner@usgs.gov for any required 
coordination. 

ARTICULATED CONCRETE BLOCK (ACB) MATTRESS 

1. All aspects of the ACB mattress will be in accordance with the project 
Special Provision for Articulated Concrete Block Mattress, which provides 
additional requirements and details. 

2. Contractor will submit ACB manufacturer name, product name, material 
properties, dimensions, cable and connection details, and method of installation 
to the Engineer. ACB material will not be accepted nor will it be delivered to 
the site until Engineer approval. 

3. The Contractor will remove and dispose of the existing ACB mattress and 
associated reinforcing steel, connecting cables or ties, geotextile fabric, 
and concrete anchoring (if the concrete anchoring interferes with installation 
of the new ACB mattresses). Removal and disposal of these materials will be 
considered incidental to the contract. 

4. The quantity provided for ACB mattress includes the quantities for the toe, 
flank, and top terminations. 

UNIT 

CuYd 

CuYd 

Ton 

SqYd 

SqYd 

5. The cross sections shown in this plan set are provided as a guide for ACB placement 
and are based on the survey from 2023. Any changes in the ACB configuration must be 
approved by the Engineer. 

6. Excavate to limits shown in the plans. All excess excavated material will be disposed 
of by the Contractor. The channel slopes and invert will be graded to a smooth plane 
surface to ensure that intimate contact is achieved between the slope face and 
geotextile/drainage fabric, and between the drainage fabric and the entire 
bottom surface of the individual ACB units. All slope deformities, roots, grade stakes, 
and stones which project normal to the local slope face must be re-graded or removed. 
No holes, pockmarks, slope board teeth marks, footprints, or other voids greater than 
0.5 inch in depth normal to the local slope face will be permitted. No grooves or 
depressions greater than 0.5 inches in depth normal to the local slope face with a 
dimension exceeding 1.0 foot in any direction will be permitted. Where such areas are 
evident, they will be brought to grade by placing compacted homogenous material. 

7. Type B Drainage Fabric will be placed underneath articulated concrete block. The fabric 
will conform to Section 831 of the construction specifications. Lapped joints in the drainage 
fabric will be placed transverse to the direction of flow with the overlap in the direction of flow. 
Lapped joints will be lapped a minimum of 2' laterally and 3' in the direction of flow. 

8. Mattresses will be placed such that no single unit protrudes more than 0.5 inches, vertically, from 
the adjacent unit or mat. 

9. Mattress seams or openings between mats, or mat openings at bents or abutments, greater 
than 2 inches will be backfilled with 4,000 psi non-shrink grout, concrete, or other 
material approved by the Engineer. Seams or openings greater than 12 inches will not 
be allowed unless approved by the Engineer. Grout to the top of the block or slightly lower 
(not above). 

10. Blocks should be backfilled with suitable, on site soils or 0.375 to 0.75 inch diameter 
crushed stone. No additional payment will be made for crushed stone. 

11. The following site values and characteristics were used in the design of the ACB mat 
system and any redesign of the system must meet these requirements: 

Design Channel Flow Rate 6036 cfs 

Design Channel Velocity 14 fps 

Design Shear Stress (lb/ft2) 3.300 

Channel Friction or Bed Slope 0.09% 

Channel Side Slopes 2H:1V 

Channel Bottom Width (ft) 30 feet 

Allowable Unit Protrusion (in) 0.5 inches 

12. Above elevation 2056 feet, cover exposed ACB mattress with 6 inches of embankment 
material and seed. Areas beneath the bridge deck do not require covering of mat. 

13. All reinforcing steel included and connecting cables will be in compliance with Section 
6.9 of the Standard Specifications. 

CONTRACTOR FURNISHED BORROW EXCAVATION 

The Contractor will provide a suitable site for Contractor furnished borrow excavation 
material. The Contractor is responsible for obtaining all required permits and 
clearances for the borrow site. The borrow material will be approved by the Engineer. 
The plans quantity for "Contractor Furnished Borrow Excavation" as shown in the 
Estimate of Quantities will be the basis of payment for this item. 

Restoration of the Contractor furnished borrow excavation site will be the responsibility 
of the Contractor. 
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RIPRAP 

1. The cross sections shown in this plan set are provided as a guide for riprap placement 
and are based on the existing ground locations at the time of the survey in 2023. The 
location of the toe of the riprap and riprap surface elevation may vary to suit local site 
conditions provided the following items are adhered to: 

A. A mininum riprap thickness of 4'-0" maintained at the toe and 2'-9" on the slope. 

B. The opening provided under the structure for water flow is not reduced from what 
is shown on the cross sections. 

C. Any changes in the riprap configuration are approved by the Engineer. 

2. Excavate to limits shown on cross secton for riprap placement. All material excavated 
to allow for riprap placement will be disposed of by the Contractor. 

3. Existing riprap will be removed and disposed of by the Contractor. Costs associated 
with excavation and disposal of existing material are included in the contract unit price per 
ton for Class B Riprap. 

4. All costs associated with excavation of the overburden material above any riprap 
placement including all labor and equipment will be incidental to the contract unit 
price per cubic yard for Unclassified Excavation. 

5. Type B Drainage Fabric will be placed underneath Class B Riprap. The fabric will conform 
to Section 831 of the construction specifications. Lapped joints in the drainage fabric will be 
placed transverse to the direction of flow with the overlap in the direction of flow. All lapped 
joints will be lapped a minimum of 2'. 

6. The Class B Riprap must be constructed to the configuration, limits and elevations 
shown. All costs associated with placement of the riprap including all material, 
excavation, labor, and equipment will be included in the contract unit price per ton 
for Class B Riprap. 

7. A factor of 1.4 tons/cuyd was used to convert the riprap quantity from cubic yards to 
tons. 

WATER CONTROL 

1. Water control will include all labor, equipment, and materials to convey or divert water 
away from the construction area. The bridge scour protection measures will be 
constructed in a dry condition. This work will include but not be limited to pumping 

2. 

3. 

and diversion of the water passing through the location of the proposed bridge scour 
protection in addition to groundwater or surface runoff that may enter the construction 
area. 

Thirty (30) days prior to construction the Contractor must submit to the Engineer a detailed 
methods statement that outlines the installation, operation, maintenance and removal 
of the water control system. Work must not commence until the Engineer has 
approved the methods statement. 

Measurement and payment for Water Control will not be made nor paid for separately 
and will be incidental to various contract items. Any required repairs or maintenance to 
the water control system will be at the Contractor's expense. 

ESTIMATE OF STRUCTURE QUANTITIES AND NOTES 
32'-0" ROADWAY - US 183 
OVER KEYA PAHA RIVER 
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LEGEND: 

D Articulated Concrete Block Mattress (Open Cell) 

1H Contractor Furnished Borrow Excavation 

POINT TABLE 

POINT NORTHING EASTING ELEVATION 

73 253441.58 2116290.72 2044.0 
74 253463.81 2116282.46 2055.9 
75 253479.49 2116276.75 2063.0 
76 253481.94 2116275.80 2061.0 

NOTE: 
All point table elevations on this sheet refer to the top 
of subgrade for ACB Mattress. 

MAINLINE CROSS SECTIONS 

32'-0" ROADWAY - US 183 
OVER KEYA PAHA RIVER 
STR. NO. 62-235-518 

25° SKEW R.H.F. 
SEC. 24-T95N-R76W 

PT 0183(28)2 
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LEGEND: 

D Articulated Concrete Block Mattress (Open Cell) 

- Contractor Furnished Borrow Excavation 

POINT TABLE 

POINT NORTHING EASTING ELEVATION 

22 253387.42 2116289.98 2044.7 
23 253401.23 2116284.23 2050.7 
24 253437.30 2116270.72 2049.7 
25 253468.09 2116257.40 2063.6 
26 253469.94 2116256.65 2061.9 
27 253355.93 2116281.69 2058.8 
28 253357.41 2116281.09 2060.8 
31 253399.34 2116263.93 2050.8 
32 253429.32 2116251.66 2049.4 
33 253460.20 2116239.02 2063.0 
34 253461.99 2116238.29 2063.0 

NOTE: 
All point table elevations on this sheet refer to the top 
of subgrade for ACB Mattress. 
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32'-0" ROADWAY - US 183 
OVER KEYA PAHA RIVER 
STR. NO. 62-235-518 

25° SKEW R.H.F. 
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PT 0183(28)2 
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LEGEND: 

D Articulated Concrete Block Mattress (Open Cell) 

Contractor Furnished Borrow Excavation 

POINT TABLE 

POINT NORTHING EASTING ELEVATION 

35 253349.33 2116266.88 2059.7 
36 253351.11 2116266.02 2061.4 
37 253390.10 2116247.12 2051.1 
38 253418.53 2116233.35 2049.1 
39 253451.01 2116217.61 2063.0 
40 253341.60 2116248.40 2063.0 
41 253343.39 2116247.53 2063.2 
42 253384.52 2116227.60 2065.2 
43 253411.34 2116214.61 2051.1 
44 253437.80 2116201.79 2049.0 
45 253443.11 2116199.21 2064.0 
46 253444.91 2116198.34 2062.0 

NOTE: 
All point table elevations on this sheet refer to the top 
of subgrade for ACB Mattress. 

MAINLINE CROSS SECTIONS 

32'-0" ROADWAY - US 183 
OVER KEYA PAHA RIVER 
STR. NO. 62-235-518 

25° SKEW R.H.F. 
SEC. 24-T95N-R76W 

PT 0183(28)2 
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, ........ _ I I I I I I I I 
I ---- ➔- I I I I I I I 
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I 

I I - ... .__ I I I I I I 
--------r-------~--------~ ... ~------1--------➔--------+--------r--------r-------

1 I I --.._ I I I I I 
I I I I I I I I 

I I 
----r-------~-----

See Top Termination 
I I I 

________ L _______ ~--------~----- ___ L _______ D~tail , Sheet~--------
1 I I I , I I 
1 See Toe Tennination 
i Detail. Sheet 6 i 

I I I 

i Articulated I i 
I I I 
I I I 
I I I --------r-------7--------~-----

1 I I 
I I I 
I I I 

j Concrete Block j j 
i (ACB) Mal i i 

-r--------r-------7--------
1 Type B Drainage Fabric I 

' I 

Distance (Ft.) 
MAINLINE CROSS SECTION (0+90) 

2065 

2060 

2055 

2050 

2045 
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J 
;l'J 2055 

2050 

I 
I 

I I I I I I I I I I l I I 
--------~--------j-------j--------j--------j--------j--------t--------t--------j--------j--------j-------j---~'.::~~:t:-~~:~~~~ 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I 

--- -- l!llli!P''l"'I'-'-- i 7 7 i i T i i i i 7 
I I I I I I I I I 1 -""'<>" ""~ I 

I 
I --------~ 
I 
I 
I 

___ J ________ J ________ J ________ J ________ ,Articulaled -----L--------L------ 1 __ J _______ _ 
1 1 1 Concrete Block 1 1 1 

- ~----. JI . ___ J ________ J ________ l~~~~~~~-~-- _____ L _______ : - ------- ___ J _______ _ 
1 : : : : See Top Termina : 

: : I I 1 1 1 D~tall, Sheet 6 , : -------~-------~--------~--------~- --~--- ------- --------~-------~--------~--------
See Top T ermlnatlon : : : : : Type B bralnage F abrlc : 
Detail, Sheets 1 1 1 1 1 , , 1 

21170 

2065 

2060 

2055 

2050 

204~7._o _____ _.80 _____ ... 50----_.'-o----_-'3-o _____ .._20----.,'-o---_.0 ____ 1.,_0 ____ 2._o ___ ..... 30 ____ •.,_0 ____ 5._o ___ ..... 50 ___ __,.JJ045 

Distance (Ft.) 
MAINLINE CROSS SECTION (1 +10) 

21175.----..... --------.-------------.----..------,-----.----..... -----,-----.---~2015 

2070 

- 2065 ... 
!:!:.. 
,g 2060 
~ ., 
i;j 21155 

2050 

I 
I 

I I I I I I I I I I I I 
--------~--------~-------~--------4--------4--------4--------~--------~--------~--------~-------~--------~--------

I I I I I I I I I I I I 

I I I I I I : I I See ~em, Detal, ~heel 6 

-------- --------~-------7--------7--------7--------7-A~.,-;-~b>dto~~t;--t--------t--------~-------7--------
' : : : : Block (ACB) Mat : : : 1 

-----r- --~--------;--------➔--------➔--------r------- r--------r--------r------
1 I I I I I I I I I 

I I I I I I I I I i-'·;\ l l 
-------- --------L-------~-------- --------1--------t-------- --------r----- -------~--------,-

: See Top Termination : 3_4,.1 1 : I I I 
: Detail. Sheet6 : 1 1 1 1 1 

--------r--------r-------~--------;--------~--- -----r-------~--------7--------
1 I I I I I I I 
: : : : : T~e B Drainag~ Fabric : 

2070 

2065 

2060 

20oS 

2050 

204~1._o _____ _.60 ____ .w.,_ ____ -4._o _____ _.3_0----~"'"o----.,'-o---_.0 ____ 1.,_0 ____ 2._o ___ ..... 30 ____ <.,_0 ____ 50..._ ___ -;J045 

Distance (Fl.) 
MAINLINE CROSS SECTION (1+30) 

211r5.------------------------------..-----------------..... ------------~211rs 

21170 

--:,. 2065 
Q;_ 

~ 2060 
~ 

;j'J 2055 

2050 

I 
I 

I I I I I I I I I I I I I 
--------~--------~-------~--------~--------~--------➔--------+--------~--------~--------~--------~-------~--------~--------

1 I I I I I I I I I I I I 

I I I I I I I I I I I 44 I '-- ------
' I I I I I I I I I I -P'111""1i~-~--,-------7--------7--------7--------,--------T--------T--------r--------,--------,---- -

I I I I I I I I I 
I I I I I I I I I 

I I I I Articulated I I I 
------1--------1--------1--------t----·concrete Block · 1--------j------ 1 1 

1 1 1 3.2.·1 : : : (ACB) Mal : : 'l-~~ : : : 
________________ L _______ ~--------~--- --------~--------L ________ L________ _______ _ ______ L _______ ~----- --~--------

: : : : : : : see· Flank T ermil\ation : 
i i i i i I Detail, Sheet 6 _ i 

--------r -------r-------~--------7--------;------ -➔----- ------- --------r-------7--------7--------
I See !op Termination I I I I I 1 8 d I F b l I 
, Deta1I.Sheet 6 , , , , , ype ,m nage a ~c , 

Distance (Ft.) 
MAINLINE CROSS SECTION (1 +50) 

21170 

20ll5 

20/lO 

2055 

2050 

Point# 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

Point Table 

Northing Easting Elevation 

253397.20 2116286.42 2045.0 

253402.76 2116284.16 2050.5 

253438.84 2116269.37 2049.5 

253468.09 2116257.40 2063.6 

253469.94 2116256.65 2062.6 

253355.93 2116281 .69 2062,1 

253357.41 2116281 .09 2062.9 

253374.63 2116274.04 2057.9 

253384.81 2116269.88 2055.0 

253399.34 2116263.93 2050.7 

253429.32 2116251 .66 2049.3 

253460.20 2116239.02 2065.8 

253461.99 2116238.29 2064.8 

253349.33 2116266.88 2062.5 

253351 .11 2116266.02 2063.5 

253390.10 2116247.12 2050.9 

253418.53 2116233.35 2049.0 

253451.01 ,2116217.61 2066.1 

253341 .60 2116248.40 2064.1 

253343.39 2116247.53 2065.1 

253384.52 2116227.60 2050.9 

25341 1.34 .2116214.61 2048.9 

253437.80 2116201.79 2063.9 

253443.11 2116199.21 2064.0 

253444.91 2116198.34 2063.0 

Note: 
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2075,------,------,-----,------,-------,-----,------,-------,-----,------,------,-----,------,-----, 2075 
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2010 --------~--------~-------~--------~-------➔--------➔--------+--------e--------e--------e--------~-------~--------~-------- 2070 

:;,- 2065 

~ 

g 2060 

? 
d'l 2055 

2050 

- - - - ----j-- : See Berm : : : : : : : : : : 
I I Detail, ~heet6 I I I I I I I : I I --------i-- --- -------7--------7-------1--------T ________ T_A_rnCUlat8dCOOCfe~---r--------i--------i------- ----- - 2005 

i i i i i i Block (ACB) Mat i i i i 
--------~-- -----4-------4--------+--------+--------~------- ~--------~-------- -4--------4- 2060 

1 I I I I I I I I I 

: : : 3-4;7- : : : : I : 1Jl"-\ : : 
________ L ______ L _______ ~ ________ J___ _ _______ i ________ l ________ L ________ L ______ L-------~------- J _______ _ 

: : : : : : : : S68 Flank Ter~ination : 
2055 

: : : : : 1 : 1 Oetal, Sheet 6 : 
--------r--------r-------7--------7-------~------ T------ ---r--------r-------~--------~-------- 2050 

! ! ! ! ! ! : Type B Drai~age Fabric ! ! 
2°'~1!eo----..i;-0 _____ '='50,----..#J,.,..----.,30- ---....,.,,----.1-=o-----;o----1'!:o----='e-----f30,----40-;e-----,so'e-----f50,----1'i°'5 

Distance (Ft.) 
MAINLINE CROSS SECTION (1+70) 

2075~---~---~----~----.----~----~----.----~----~---~---~----~--~2015 

2070 

2050 

I 
I 

I I I I I I I I I I I I 
--------~--------~-------~--------➔--------➔--------~--------~--------~--------~--------~-------~--------7--------

--, I See BelTTl I I I I : I I : I I 
: Detail, ~heet 6 : : : : : : : : : : 

---r. -------i-------7--------i--------i--------1-Arti~hlt;c1c~~~~;--r--------r--------r-------7 --------

, ____ J ________ J ________ J ________ J_~~~i~~~t~~~----~ -------L--------~:= ....:= :T"' 
I I I I I I 
I I I I I I 
I I I I I I I 

____ L ________ L _______ J __ _ ____ J ________ J ________ L ________ L _______ L _____ L _______ ~--------~---- __ _ 

: : i i I 1-~-.\ 
I I I 
I I I 
I I I 

1------ I' ~--------~-------4--------~--------I I I --------r--------r-------~--------
1 I I I I I I 

: , Type B Drainage Fabric : : I I I I 
I I I I 

2070 

2005 

2060 

2055 

2050 

W4~Lo-----~50 ____ -41J.,__ ____ -3Lo-----~20-----,~o----o'----~,o--= ::;...20,._ ____ JL0------'40----50.,__ ____ 60'------'1~045 

Distance (Ft.) 
MAINLINE CROSS SECT/ON (1+90) 

2075,------,------,-----,-----.-------,-----,-----.-------,-----,------,-------,-----,------,-----,2075 

21)7() 

2050 

' I 
I I I I I I I I I I I I I 

--------~--------~-------~--------~--------➔--------4--------+--------+--------+--------e-------+-------~--------~--------
1 I I I l l I I I I J I I 
I I I I I I I I I I 1 I I 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I --,--------,-------7--------1--------,--------,--------r--------r--------r--------,-------,------- --------7--------

1 I I I I I I I I I 

i i i i l Articulat~ Concrete 1 i ! 
------""j--------"j---------i--------t---Block (ACB) Mat t ------t-------+--

1 I I I I I I I I ~.A.•,'\ 
I I <._4 ,1 I I I I I I I I I 

-----r--------r--·--- ---1--------+--------+--------t--------+---- --- ----r-------+-------~-- .- . -- --------
See Top Termination 1 1 1 1 1 1 1 See Flank Term1nat1on 1 

Detail Sheet 6 , 1 1 I I Detail ShMt, 6 I 
--------1--------1-------1-------- -1--------r--------1--------1--------

I I I I I I I i i i I Type B Dra,inage Fabric i i 
W4~0 -50 -40 -30 -20 - U) 0 ,o 20 30 40 50 60 70 

Distance (Ft) 
MAINLINE CROSS SECTION (2+10) 

2070 

2065 

2060 

2055 

2050 

-----,----~----~-------~----~----.----~----~----.----~----~-------~----~-------~----~--~2060 
I 
I 
I I I I I I I I I I I I I I I I I I 

------~--------~--------4--------4--------~--------~--------~--------~--------~-------~--------~--------4--------4--------~--------~--------~--------~--------~-------
I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I ------7--------7--------,--------,--------T--------1--------r--------r--------r-------7--------7--------,--------,--------r--------1--------r--------r--------r-------
1 I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I 
--------➔--------4--------+--------+--------~--------~--------~-------~--------~--------➔--------4--------+--------+--------~-------- --------~-------

1 I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I 
-----~-------- ___ _ __ J ________ L ________ L ________ L ________ L _______ J ________ J ________ J ________ J ________ l ______ _ _ ____ L ________ L ________ L __ 

I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

I : i I ◄.1: J I i i i : i i : I I 
I I I I ------7---- ---7-------- ➔--------~--------+------ ----r--------r--------r-------7--------~--------;--------~- -+--------+--------r--------r----- --r---- --

: see Top Termirlation I I I \ I I : I I 
______ J _______ ~~~~~~!"!~-~ ________ J ________ J ________ L ____ ~-:_-:_-:_t-:_-::_-:_-::_ ____ - I 

i i See Flank T errnination I 
, , , Detail Sheet 6 , ______________ l ________ L ________ L ________ L ________ L ______ _ 

I I I I I I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

' ' I I I Type B Drainage Fabnc , , , 
I I I I I I I I I I I I I I I I I I ------,--------,--------1--------1--------1--------1--------r--------r--------r-------7---
1 1 1 1 1 1 1 1 Articulated Concrete 
i i i i i i i i Block (ACB) Mat 

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

-!II} -8Q -60 -50 ... o -30 -20 -10 10 20 30 40 50 60 70 

Distance (Ft.) 
MAINLINE CROSS SECnON (2+30) 

2075 

2070 

2065 

2060 

2055 

2050 

2045 

PoinlTable 

Point# Northing Easting 

47 253335.26 2116229.25 

48 253375.98 2116209.51 

49 253403.52 2116196.17 

50 253430.16 2116183.26 

51 253437,36 2116179.78 

52 253439.16 2116178.90 

53 253326.68 211 6211 .18 

54 253367.08 2116191 .60 

55 253396.15 2116177.52 

56 253423,78 2116164,13 

57 253433.32 2116159,51 

58 253435.12 2116158.64 

59 253317.06 2116193.62 

60 253318.86 2116192.75 

61 253350.71 211 6177,31 

62 253385,99 2116160.22 

63 253419.20 2116144.13 

64 253429.38 2116139.19 

65 253431.08 2116138.37 

66 253280.71 21 16189.01 

67 253282,51 2116188,14 

68 253344.60 2116158,05 

69 253375.56 2116143.05 

70 253418.03 2116122.47 

71 253431.06 2116116.15 

72 253432,88 2116115,27 

Note: 

Elevation 

2064.0 

2051 .1 

2048.7 

2063.8 

2064,1 

2063.1 

2064.2 

2051 .0 

2048.8 

2063,8 

2063,9 

2062.9 

2064.0 

2065.0 

2050,4 

2048,9 

2064.0 

2064.2 

2063.2 

2063.7 

2064,7 

2050,2 

2048.9 

2064.4 

2064.1 

2063,1 
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2080 

2075 

2070 

---------------------------------------------------------------------------------------~2080 
I 
I 

I I I I I I I I I 
-------~--------~-------➔--------➔--------➔--------➔--------~--------~--------~--------

1 I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I -------r--------r-------7--------7--------7--------7--------T--------r--------r--------

--- - - -- I I I I I I I I I 
T•--. I I I I I I I I 
L ---- I I I I I I I 

I 
I 

I I I I I I I I I I 
-------➔--------➔--------➔--------+--------+--------+--------+--------~--------~--------~--

! I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I -------7--------7--------7--------,--------,--------,--------,--------r--------r--------r--
1 I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 

2075 

2070 

Legend 

Existing Ground Line 

STATE OF 
SOUTH 

DAKOTA 

PROJECT 

PT 0183(28)2 

TOTAL 
SHEETS 

E16 E17 

---, 20S5 -------~------- -----➔--------➔--------➔--------➔--------~--------~--------~--------
1 I I I I I I I 

I r\~~l\1111a ... I I I I I I 

-------➔--------➔--------➔--------+--------+--------+--------+--------~--------~-------- --
] I I I I I I I 

2065 

i£ 
C: 
~ 
~ 
iij 

I I I I I I I I 

2060 
_______ L _____________ J__ _ _____ J ________ J ________ L ________ L ________ L _______ _ 

I I I I I I I I 
I I I I I I I I 
I I I I I I I 
I I I I I I I I 

2055 -------r--------r- -----~--------;----- ---~--------r--------r--------r--------
1 I I I I I I I 
I I I I I I I I I 
I I I I I 

2050 
_______ L ________ L ______ J ________ J ________ ~----- _i ________ ______________________ _ 

I I See Top Termination I I I I I 
2045 

: : Detai,ISheet 6 , : : : : : 
_______ i ________ i _______ i ________ i--------1--------1--------r------Articuaated- eo~;;.ete--

1 I I I I I I Blo<;k (ACB) Mat 

I I I I I I I 
I I I I 

-------~--------~--------J _____ _ _ ______________ L ________ L ________ L ________ L 
I I I I I I I 
I I 
I I 
I I -------~--------7-
l '2,,-:-' 

I I I I 
I I I I 

I I I I I I I I --;--------~--------+--------+--------r--------r--------r----- --r--
: : : : : See Flank Tennlnatlon : 
1 1 1 1 1 Detail Sheet 6 1 __j ________ i ________ ~ ________ L ________ L ________ L ________ L ________ L __ 
I I I I I I I I 
I I I I I I I I 

Type B Drainage Fabric , , , , , , 
1 1 I I I I I I ----------1----- -------;--------~--------T--------T--------r--------r--------r--------r--

1 
I 
I 

1 I I I I I I I 
I I I I I I I I 
I I I I I I I I 

2060 

2(}55 

2050 

2045 

204-0 L.-------'-----'------'--------'-----'------'--------'-----'------'-------'-----'------'--------'-----'------'--------'-----'------'--------'-----'----' 2040 • • ~ ~ • ~ ~ ~ ~ o w 20 ~ w 50 80 ro 80 ~ = 
Distance (Ft.) 

MAINLINE CROSS SECTION (2+50) 
Skew 24.5' LF 

2075 ~---~---~----~---~---~----~---~---~---~ 2075 

2070 

:i" 206S 

~ 
C: ,g 2060 

!: 
.! 
IU 2055 

2050 

I 
I 
I 

See Flank Termination 
Detail Sheet 6 , , , , , 

--------1- ------➔--------➔--------~--------+--------L--------~--------~-------1 
I 
I 

: : . , 1. : ArticlJated Concrete : [ 
, Match Existing Ground Block (ACB) Mat , , 
I i--------1------ -+--------r--------~--------~-------
I 
I 

------ 7-- -----;-- -----

1 I I I I I 
I I I I I 

1 I I I I I I 
I I I I I I I 
I 1 I I I I I I -------~--------J ________ J ________ J ________ L _______ L ________ L ________ _ 
I I I I I I I 

j I I Type B Drainage Fabric j I 
I I I I I I I -------7--------,--------,--------,--------T--------r----------------
l 1 1 1 1 1 See Toe Termination 
: l : : 1 : Detail Sheet 6 

00 

2070 

2065 

2060 

2055 

20$ 

2045 t-----+-------,----1-----+-------,----t-----+------+------1 2045 
o w 20 ~ w ~ w ro 80 ~ 

Distance (Ft.) 
Section Along Construe1ion Lina B 

2075 ----~---~--------~---~-------~ 2076 

2010 

::i" 2065 
~ 
C: ,g 2060 

!: 
.! 
IU 2055 

205-0 

2010 

2065 

2060 

2055 

2045 t-----+-------,----------+-------,----+------t 2045 
o w 20 w w ~ 80 ro 

Distance (Ft) 
Section Along Construction Line C 

2080 

2075 

2070 

~ 2065 
~ 
C: 
,8 2060 

l!' 
~ 2055 

2050 

2045 

2040 

Proposed Ground Une 

Articulated Concrete Block 
Mat 

Class B Riprap 

Unclassified 
Excavation 

~---~---~------------~-~ 2080 
See Top Termination 

1 1 Detal Sheet 6 
--------~--------~--------~-------~----

1 I I I 
I I I I 
I I I I 

--------~--------~--------~-------~-----
: Matcti Existing Ground I 
I , , I 

- -------L--------L--------~----- -~-
Articulated Concrete Block i 

(ACB) Mat .,._.....,_,__ 
-r-------

1 

I 
I 
I 

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

--~---
' ;.-
' -➔---

' I 
I 

~---
I I I 
I I I r-------7--------,---
1 • I 

, Type B Drainage Fabric , 
I I . I 

L ________ L ________ L _______ ~ ________ J __ _ 
I I I I 
I I I I 
I I I I 
I I I I ------- -------------------------7--------7---

I See Toe Termination I I 
, Datail Sheet 6 , 

2075 

2070 

2065 

2060 

2055 

2050 

t-----+----~----~----+------+--.. 2040 
0 10 20 30 W !iD 54 

Distance (Ft.) 
Section Along Construction Une D 

2075 ~---~---~----~---~---~----~---~---~----~---~---~----~---~---~----~---~---~----~---~---~----~---~---~----~---~---~----~---~---~---~ 2075 
I I 
I I 

2070 
I I I I I I I I I I I I I ~-~----~----+---~ I I I I I I I I I I I I I 

--------r-------~--------~--------;--------+--------+--------r--------r--------r--------r-------~--------7--------➔--- ----;--------+--------r------ -r--------r--------r-------7--------;--------;--------➔--------+--------r--------r--------r--------r-------~--------

l : : : : : : : : : : Exlsting Strueture 1 1 1 1 : : : : : : : : : : : : : 
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I I I I I I I I I : (AC8) Mat I I I I I I i i i j I I I I : I I I --------r-------7--------7--------7--------1--------,--------,------ -r -------,--------,-------7--------7--------i--------,--------1--------r--------r--------,--------r-------7--------i--------i--------i--------,--------T--------r--- -------,-------7--------
1 I I I I I See Toe Termination I I I I I I I I I I I I I I I I I Sell!! Tol!I: TMmlrtation I I 

l I I I I I Oetai1Sheet6 I I I I I I I I I I I I I I I I I Delail Sheet6 1 I I 

2055 

2050 

2045 

Z()4Q 
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Distance (Ft ) 
Section Along Mainline 

Point Table Point Table Point Table ORIGINAL CONSTRUCTION PLANS 
Point# Northing Easting Elevation Point # Northing Easting Elevation 

73 253293.88 2116190.36 2063.5 84 253415.09 21 16106.64 2059.8 

74 253295.38 2116188.85 2064.5 85 253369.97 2116092.57 2060.4 

75 253320.37 2116163.68 2051 .2 86 253365.43 2116091.15 2055.6 

76 253361.01 2116122.71 2050.7 87 253510.95 2116252.18 2065.0 

77 253373.68 2116109.92 2059.0 88 25351 1.17 2116254.08 2063.1 

78 253419.41 2116063.73 2063.7 89 253511.52 2116257,15 2065.0 

79 253420.67 2116062.45 2062.8 90 253512.99 2116269.91 2061 .8 

80 253434.83 2116112.80 2060.0 91 253513.59 2116275.16 2057.8 

81 253431 .96 2116111 .93 2063.0 92 253514.77 21 16285.48 2057.8 

82 253430,79 2116111.54 2063.5 93 253515.23 2116289.45 2061,8 

83 253422.63 2116109.00 2063.6 94 253274.22 21 16147.60 2048,7 

Point# Northing Easting 

95 253274,22 2116150.60 

96 253274.22 2116152.06 

97 253274.22 2116156.67 

98 253274.20 2116187.67 

99 253274.20 2116190.67 

100 253423.61 2116288.65 

101 253421 .72 2116284.03 

102 253351 .63 2116133.81 

103 253336.81 2116128.34 

104 253332,12 2116126.61 

Elevation 

2051.7 

2051 .7 

2056.2 

2064.3 

2061.3 

2045.2 

2050.2 

2050.6 

2050.8 

2045,8 
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Elevations, This Sheet Are Top Of Subgrade For Acb Mal Or Top And Bottom Of Rlprap As Shown In Cross Sections 
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Articulated Concrete Block (Open Cell) 
NolTo Sea.le 

Type B Drainage 
Fabric (Tum Ends 
Up) 

Top Termination 
NotTo Scale 

Articulated 
Concrete 
Block Grout 

Type B Drainage 
Fabric (Tum Ends 
Up) 

Toe Termination 
Not To Scale 

Grout 

ArticlJated Concrete Block 

: / ,~:\ J , , .f:-}~~f~; \; ,, 2 .. : 
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~ -~ --e 2-
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Type B Drainage 
Fabric (Tum Ends 
Up) 

Flank Termination 
Nol To Scale 

Revetment 
Cable 

Sleeve 
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Articulated Concrete Block Mat Section 
Not To Scale 

;.o-------- 5' Min.---~o1-
ArtictAatad 
Concrete 
Block 

Type B Drainage Fabric 

Berm Detail 
Not To Scale 
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