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SECTION E- ESTIMATE OF STRUCTURE QUANTITIES 

BID ITEM 
ITEM QUANTITY UNIT NUMBER 

004E0060 Temporary Detour Structure Each 

420E0100 Structure Excavation, Bridge 57 CuYd 

420E0300 Structure Excavation, Retaining Wall 35 CuYd 

421E1000 Footing Undercut 102 CuYd 

460E0050 Class A45 Concrete, Bridge 64.6 CuYd 

480E0100 Reinforcing Steel 4,638 Lb 

510E3120 HP 10 Pile Tip Reinforcement 16 Each 

510E3365 HP 10x42 Steel Bearing Pi le, Furnish and Drive 920 Ft 

530E0470 Gravity Large Concrete Block Wall 2,592 SqFt 

530E07 18 Granular Backfill for Gravity Large Concrete Block Wall 386.8 CuYd 

680E0040 4" Underdrain Pipe 659 Ft 

680E2500 Porous Backfill 29.6 Ton 

FOR BIDDING PURPOSES ONLY
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The elevations shown in these plans are based on the National Geodetic 
SuNey (NGS) North American Vertical Datum of 1988 (NAVD88). 
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ESTIMATE OF STRUCTURE QUANTITIES 

DESCRIPTION QUANTITY UNIT REMARKS 

Temporary Detour Structure Lump Sum LS 

Structure Excavation , Bridge 57.4 CuYd 

Class A45 Concrete, Bridge 64.6 CuYd 

Reinforcing Steel 4638 Lb 

HP 10 Pile Tip Reinforcement 16 Each 

HP1 0x42 Steel Bearing Pile, Furnish and Drive 920 Ft 

SPECIFICATIONS FOR BRIDGE 

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. 

BRIDGE DESIGN LOADING 

AASHTO HL-93. 

UNIT DESIGN STRESSES 

1. Design Material Strengths: 

Class A45 Concrete 
Reinforcing Steel (ASTM A615 Gr. 60) 
Structural Steel (ASTM A709 Gr. 36) 
Piling (ASTM A572 Grade 50) 

f'c = 4500 psi 
fy = 60000 psi 
fy = 36000 psi 
fy = 50000 psi 

2. Design unit stresses shall be as set forth in the Design Specifications. 

DESIGN MIX OF CONCRETE 

1. All structural concrete will be Class A45 unless otherwise indicated. 

2. Type II cement is required. 

ABUTMENTS 

1. The HP1 0x42 Piling were designed using a factored bearing resistance of 
77 tons per pile. Piling will develop a field verified nominal bearing 
resistance of 192 tons per pile. 

2. All mild reinforcing steel will conform to ASTM A615, Grade 60. 

3. All exposed concrete corners and edges will be chamfered ¾" unless noted 
otherwise. 

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

5. Pile tip reinforcement will be required . See Standard Plate 510.30. 

STRUCTURAL STEEL 

Anchor bolts will conform to ASTM A307 or F1554. All costs for nuts, 
bolts and wedge type anchors will be incidental to the contract unit 
price per cubic yard for Class A45 Concrete, Bridge. 

DELIVERY AND ERECTION 

1. The Acrow temporary bridge will be supplied by and remain the 
property of the SDDOT. 

2. An Acrow construction advisor will be hired by the Contractor to 
assist in erection of the temporary bridge. The Contractor shall 
notify the Department a minimum of 14 days prior to construction . 

3. The Contractor will be required to load and transport the bridge 
from the City of Sioux Falls property at 3602/3604 S. Minnesota 
Ave to the erection site. The structure required 10 trucks to be 
delivered from the manufacturer for a total as delivered weight of 
428,000 lbs. Contact Travis Dressen with the Mitchell Region at 
(605)995-8129 

4. The Contractor will be responsible for any damage to the 
temporary bridge that occurs during the handling, erection and 
dismantling operations, as well as during transportation to and from 
the SDDOT yards. 

5. All costs for delivery to the project site and erection of the 
temporary structure will be incidental to the contract unit price per 
each for Temporary Detour Structure. 

6. A bridge assembly scope with approximate assembly times, crew 
requirements, tools and equipment needed is available upon 
request from Acrow (phone 303-279-9088). 

7. After Notice to Proceed the Contractor will inventory parts of the 
temporary bridge to ensure all are present. Any missing pieces will 
be handle by CCO. 

PILE DRIVING 

1. Steel pilling will obtain bearing on Sioux Quartzite bedrock. This 
material is extremely hard and impenetrable by nature. The Site 
Plan & Subsurface Profile sheet should be reviewed to obtain 
approximate Sioux Quartzite elevation prior to pile driving 
operations. Some piles are likely to be shorter than the projected 
depth. Extreme care should be taken during pile driving operations 
not to over-stress the piles when the tips encounter bedrock. 

2. A drivability analysis was performed using the wave equation 
analysis program (GRLWEAP). A list of acceptable hammers is 
provided below. Pile hammers not listed will require evaluation and 
approval prior to use from the Geotechnical Engineering Activity. 
Requests for evaluation of hammers not listed will be submitted a 
minimum of 5 business days prior to installation of piles. 

Delmag D19-42 MVE M-19 ICE 42S APE D19-42 

I STATE I PROJECT I SHEET I TOTAL 
OF 1------------1 NO. SHEETS 

I S.D. I IM 2292(105)3 I I 

3. Pile hammers not listed will require evaluation and approval prior to 
use from the Geotechnical Engineering Activity. Requests for 
evaluation of hammers not listed will be submitted a minimum of 5 
business days prior to installation of piles. 

INSPECTION 

1. The Acrow temporary bridge will be inspected prior to being opened 
to traffic. The Office of Bridge Design and Mitchell Region Bridge 
Engineer will be notified a minimum of 14 days prior to the bridge 
being open to traffic to allow for inspection. 

2. The Acrow temporary bridge will be inspected every 24 months after 
being open to traffic. The Contractor will allow state inspectors 
access and provide the necessary traffic control to complete the 24-
month inspections. 

ESTIMATE OF STRUCTURE QUANTITIES AND NOTES 

FOR 

163' - 1 14" TEMPORARY BRIDGE 

JULY2023 0 oFG) 

I DESIGNED BY I CK. DES. BY I DRAFTED BYl✓--..L- /I /I ~ ~ -
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FOR BIDDING PURPOSES ONLY



 E5         E16

~ 206+00 
-~-~---------,>---

___,_ 

1430 

1390 

1380 

1370 

1360 

1350 

1340 

5206+00 

A1~ 

5206+00 

. . . . 

.. 

A2~ 

207+00 208+00 

I 
If. 

Pile Group (Abut. No. 1) 
I 
' 

HP10 X 42 Steel Piles (Typ.) ~!. 
5207+00 ---------f. 

'ln? i n "n J ! 5208+00 
Sta. 5207 + 73.59 ! 

I 

A4~i= 

I 

5207+00 5208+00 

.. :x,--- • .. 

. . . . 
:~~··.:· 

• ••• 0 

I 

I 

I 
PILING LAYOUT 

209+00 

I 
If. 

Pile Group ~Abut. No~;!.2) 
1016 I ~ _, _, 

- ,-. ""' 
_,.;..-=--=-·'":- ) 
"'f,,----_1_'-' 

5209+00 , 6'" } --,~-

Q I ~ 
Sta. 5209 + 30.74 I ~ ~ !::. 

*- _i 
r.r- - --~r-r I ~::, 

I I' 1 (,0 
~ 1'-6" I.I ;.. ;:_ 

A7 ~'-6" 
3' - 0" (Typ.),. I 

5209+00 

. . ... . .. 0 O O O 0 

0 O O O 

A11~ 

210+00 

5210+00 

A10~ 

5210+00 

1430 

'l's-
--------

~ 

"' 1410 

I"'\ --------

"' 1400 
~ 
~ --------

o O o O 0 

'71'-. 
1390 

0 0 • 0 0 • ... . . . . ca: 88:>·. --------. . . . . . 
1380 

. 
-~ 

gg;. --------

1350 

1340 

I STATE I PROJECT I SHEET I TOTAL 
OF 1----___;-'==.:;.'--------1 NO. SHEETS 

I S.D. I IM 2292(105)3 I I 

Glaciated Terrain contains all sizes of natural 
mineral sediment ranging from clay to boulders. 
Streams originating in or flowing through glaciated 
topography contain sediment loads derived from 
glaciated sources. Stream and river crossings 
contain sediment naturally sorted and randomly 
concentrated. Alluvial sediment located at this 
project location may have concentrated coarser 
gravel such as pebbles, cobbles and boulders. The 
borings shown only represent material that was 
found at the exact location of the small diameter 
drill hole. Coarse granular material may be present in 
areas not penetrated by the depicted borings. 

Sioux Quartzite is a pink to red, hard silica cemented 
sandstone. It is jointed, bedded, and crossbedded with 
thin red to purple pipestone shales and coarse conglomerate. 
Layers of poorly cemented sands may also be present. The 
surface of the quartzite is not flat. It may vary several 
feet vertically in a short horizontal distance. 

The Geotechnical Engineering Activity has all of 
the boring logs and laboratory test results available 
for review at the Central Office in Pierre. 

LEGEND 

~ AugerTest S:Z Water 8 Caved 

All auger test holes are drilled with a 4½ inch diameter 
continuous flight auger. 

GROUNDWATER ELEVATIONS 

JUNE 2022 

A1 1392.5 
A2 1392.2 
A4 (CAVED) 1393.3 
A5 1391.8 
A7 1392.0 
AB 1392.0 
A10 1391.7 
A11 1391.7 

SUBSURFACE INVESTIGATION AND PILING LAYOUT 

FOR 
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0° SKEW 
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JULY 2023 0 OF G) 
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REINFORCING SCHEDULE 
For 2 Abutments 

Mk. No. Size Len th T e 

h1 54 4 6'-5" Str. 
k1 24 8 39'-9" Str. 
k2 118 7 5'-9" Str. 
k3 10 4 39'-9" Str . 
k4 54 4 5'-9" Str. 

ESTIMATED QUANTITIES 
(For 2 Abutments) 

ITEM UNIT 
QUANTITY 

Abut. No. 1 Abut. No. 2 

Class A45 Concrete, Bridge Cu. Yd. 32.3 32.3 
Reinforcing Steel Lb. 2319 2319 
Structure Excavation Cu. Yd. 28.7 28.7 
HP 10 x 42 Steel Bearing Pile, Furnish & Drive Ft. 8@55'= 440' 8@60'=480' 
HP 10Pile Ti Reinforcement Each 8 8 

ABUTMENT DETAILS 
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JULY 2023 0 OF 0 
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1. Pile tip reinforcement sha/1 be one-piece cast steel points 
commerciaffy available and produced by a manufacturer who 
regularly produces pile points as a production item available 
to the public. 

2. Material for pile points sha/1 conform to ASTM A27, Grade 65-
35, Class 2. 

3. Pile points sha/1 contain teeth designed to dig into obstructions 
and bearing materials in order to develop the maximum carrying 
capacity of the materials encountered. 

4. Welding and weld inspection shall be in conformance with 
AWS D1 .5 - (Current Year) Bridge Welding Code - Steel. 

H PILE TIP REINFORCEMENT 

December 23.2012 

PLATE NUMBER 

510.30 

Sheet I Of I 

GENERAL NOTES: 

NOTE: 

STATE 
OF 

S.D. 

Prepare joint surfaces lower end of upper section on the ground and weld 
on backing plates; then place upper section on lower section and weld. 

COMPLETE JOINT PENETRATION WELD DETAIL 

Backing Plate 

TABLE1 
1. Steel for backing plates sha/1 conform toASTM A709 Grade 50. ( BACKING PLATES) 
2. Welding and weld inspection sha/1 be in conformance with AWS D1.5 

(Current Year) Bridge Welding Code - Steel. 

3. Welder must be certified and registered with the SDDOT. 

4. Backing plate sha/1 at a minimum be as thick as the web of the pile 
being spliced. 

5. Web must be coped with 1 inch radius. 

6. Submit Welding Procedure Specification (WPS) to Bridge Construction 
Engineer for approval prior to pile driving. 

PILE 10" 

"F" FLANGE 6½" 

"W' WEB 4¾" 

s 
D 
D 
0 
T 

STEEL PILE SPLICE DETAILS 
Published Date: 2024 
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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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Revised March 20, 2024 SK 

Begin Wall ''.A" 

STATE 
OF 

S.D. 

PROJECT SHEET TOTAL 
NO. SHEETS 

IM 2292(105)3 

End Wall "A" 

INDEX OF WALL SHEETS-
Sheet No. 1 - Layout for Temporary Concrete Block Retaining Walls 
Sheet No. 2 - Notes and Quantities for Temporary Concrete Block Retaining Walls 
Sheet No. 3 - Layout for Concrete Block Retaining Wall (Temporary Wall ''.A'? 
Sheet No. 4 - Subsurface Investigation (Temporary Wall ''.A'? 
Sheet No. 5 - Layout for Concrete Block Retaining Wall (Temporary Wall "B'? 
Sheet No. 6 - Subsurface Investigation (Temporary Wall "B'? 
Sheet No. 7 - Layout for Concrete Block Retaining Wall (Temporary Wall "C'? 
Sheet No. 8 - Subsurface Investigation (Temporary Wall "C'? 
Sheet No. 9 - Typical Sections and Details for Temporary Concrete Block Retaining Walls 

LAYOUT 

FOR 

TEMPORARY CONCRETE BLOCK 
RETAINING WALLS 
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MINNEHAHA COUNTY 

S. D. DEPT. OF TRANSPORTATION 
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l:!.. ESTIMATE OF STRUCTURE QUANTITITES 

DESCRIPTION QUANTITY UNIT REMARKS 
Gravity Large Concrete Block Retaining wall 2592 SqFt 

Granular Backfill for Gravity Large Concrete 386.8 CuYd 
Block Wall 
Structure Excavation , Retaining Wall 35.0 CuYd 

Footing Undercut 102.0 CuYd 

4" Underdrain Pipe 659 Ft 

Porous Backfill 29.6 Ton 

l:!.. Quantities shown are for bidding purposes only. Actual quantities are to 
be determined by the wall designer and shown on the shop plans. 

SPECIFICATIONS 

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. 

RETAINING WALL GENERAL NOTES 

1. The Gravity Large Concrete Block Retaining Wall will be on the current 
approved products list located at the following website address: 
http://apps.sd.gov/HC60ApprovedProducts/main.aspx. 

2. The Contractor will consult with an approved wall company and obtain 
design calculations and construction plans prepared by a South Dakota 
Registered Professional Engineer. Two copies of this data will be 
forwarded to the Bridge Construction Engineer a minimum of 2 weeks in 
advance of construction for approval. Construction plans will include plan 
view, elevation view (to include elevations), typical cross sections, 
foundation and drainage details, material and construction specifications, 
and a detailed listing of all quantities required for wall construction 
including concrete retaining wall blocks, excavation, granular backfill and 
foundation preparation. 

3. The minimum embedment depth to the bottom of gravity large concrete 
block retaining wall A will be 1.0-foot. The minimum embedment depth 
to the bottom of gravity large concrete block retaining walls B & C will be 
2.0-feet. 

4. Construction of the wall will begin at the lowest course and proceed 
upwards. The underdrain will be placed prior to wall backfill placement. 
The underdrain will also be functional to prevent water from backing up 
into the wall backfill. The lowest course must be placed and backfilled in 
its entirety prior to construction of any subsequent courses. Backfill 
placement must be placed in successive horizontal lifts. 

5. The retaining wall will be installed in accordance to the selected wall 
companies' instructions, specifications, and approved shop drawings. 

6. Drainage fill material for the gravity large concrete block retaining wall 
system will be granular material meeting the criteria as set by the wall 
block manufacturer and will be incidental to the bid item "Gravity Large 
Concrete Block Retaining Wall". 

7. Quantities for Gravity Large Concrete Block Wall , Structure Excavation, 
Retaining Wall and Footing Undercut are for bidding purposes only. 
Actual quantities for the listed items must be determined from design 
calculations as incorporated in the shop drawings supplied by the wall 
designer and will be adjusted accordingly for pay purposes. The various 
bid items will be full compensation for the construction of the gravity large 
concrete block wall. 

8. If Granular Backfill is required behind the wall to satisfy design 
requirements it will consist of crushed rock conforming to the following 
gradation: 

Sieve Size 

1-1 /2 inches 
3/8 inch 
#200 mesh sieve 

Percent Passing 

100 
0-15 
0-10 

The plasticity index (P.I.) will not exceed 2. 

9. A layer of Type B Drainage Fabric will be placed over the top of the 
Granular Backfill prior to placing any soil over the granular backfill. The 
intent of the fabric is to act as a separator and keep fines from intruding 
into the granular material. All costs in furnishing and installing the Type 
B Drainage Fabric will be incidental to the contract unit price per cubic 
yard for "Granular Backfill for Gravity Large Concrete Block Wall. " 

UNDERDRAINS 

1. An underdrain system will be placed behind the segmental blocks as 
shown in the plans. 

2. The 4-inch diameter Perforated PVC Drain Pipe will be PS 46 Solvent 
Weld PVC pipe conforming ASTM F758 or SOR 35 Solvent Weld PVC 
Pipe conforming to ASTM D3034 with perforations in accordance with 
ASTM F758. The 4" Dia. PVC Outlet Pipe will be Schedule 40 PVC Pipe 
conforming to ASTM D1785 designated as PVC 1120, PVC 1220, or 
PVC 2120. Pipe sections will be connected using a PVC Solvent Cement 
conforming to ASTM D2564. The Drain Sleeve will conform to ASTM 
D6707 

3. Care will be taken to ensure that the 4-inch diameter Perforated PVC 
Drain Pipe and the 4-inch diameter PVC Outlet Pipe are not damaged 
during construction. Sufficient cover material will be placed over the 
pipes before compaction equipment is allowed over the underdrain 
system. Any damaged pipes will be replaced by the Contractor at no 
additional cost to the Department. 

I STATE I PROJECT I SHEET I TOTAL 
. 1--~OF_--i------------1 NO. SHEETS 

Revised March 20, 2024 SK I S.D. I IM 2292(105)3 I I 

4. All labor, tools, equipment, and any incidentals necessary for the 
Installation of 4-inch diameter Perforated PVC Drain Pipe, 4-inch 
diameter PVC Outlet Pipe, SOR Solvent Weld PVC Coupling, and PVC 
Cement will be incidental to the contract unit price per foot for 4" 
Underdrain Pipe. 

5. The length of time that excavations required to construct the retaining 
walls are left open will be minimized. Construction of the retaining walls 
will begin immediately after excavation limits are completed and proceed 
in a continuous sequence until the walls and all backslopes are 
constructed to the final template. 

FOUNDATION PREPARATION 

Foundation Preparation for the retaining walls will consist of undercutting the 
in-place soil one foot below the bottom of the wall extending from one foot in 
front of to one foot behind the large concrete blocks. Backfill the undercut 
with one foot of granular material. Prior to placing any granular material all 
spoil or loose material will be removed , and the area wetted then proof rolled 
to ensure adequate density. The granular material for the leveling pad will 
conform to the requirements of Base Course in Section 882 of the 
Specifications and be compacted according to Section 260.3.B All costs for 
equipment, labor, tools, and incidentals required for the undercutting and use 
or disposal of the excavated material and for furnishing, placing, watering , 
and compacting the granular material used in the foundation preparation will 
be paid for at the contract unit price per cubic yard for Footing Undercut. 

ESTIMATE OF STRUCTURE QUANTITIES AND NOTES 

FOR 

TEMPORARY CONCRETE BLOCK 
RETAINING WALLS 

ADJ. TO I - 229 SEC. 28-T101N-R49W 
IM 2292(105)3 

MINNEHAHA COUNTY 

S. D. DEPT. OF TRANSPORTATION 

OCTOBER 2023 0 OF 0 
I □Es1~~ED BY I CK. ~~s. BY I DRA~T~D Bl?~ A~ 

MINN07CY 07CYGC92 ---. ~GE ENGINEER 

FOR BIDDING PURPOSES ONLY
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NOTE: 
Stations and offsets are from It NBL I - 229 

------- -- -

-------f----------
~U+oo --------- ---------1------- --- ----

-- -- ----

Revised March 20, 2024 SK 

STATE 
OF 

S.D. 

PROJECT SHEET TOTAL 
NO. SHEETS 

IM 2292(105)3 

---- ----------f 
5216+-o~ - - - -- -- --- -- -- __ _ 

5215 + 00 217 + 00 

125' - O" - 4" Dia. PVC Outlet Pipe 

4" Dia. PVC Outlet Pipe J 

Begin Wall "A" 
Sta. 213 + 62.17 - 108.91' Rt. 

Begin Retaining Wall ''.A" ~ 

Sta. 213 + 62.17 
Elev. 1414.47 

Sta. 213 + 62.17 
Elev. 1412.47 

Sta. 214 + 14.46 - 95.08' Rt. 

Sta. 214 + 19.32 - 93.89' Rt. 

Sta. 214 + 19.32 
Elev. 1417.60 

212' - O" - 4" Dia. Perforated PVC Drain Pipe (with Sleeve) 

4" Dia. Perforated PVC Drain Pipe (with Sleeve) j 

Sta. 214 + 68.20 - 82. 73' Rt. 

Sta. 214 + 66.08 - 83.18' Rt. Sta. 215 + 13.31 - 73.66' Rt. 

PLAN 

Front Face of Wall 

Sta. 215 + 13.31 
Elev. 1418.66 

Sta. 215 + 13.31 
Elev. 1414.47 

Bottom of Concrete Block Retaining Wall 

ELEVATION 
(4" Dia. Drain Pipes not shown) 

Concrete Block Retaining Wall 
(Wall"A") 

Sta. 215 + 60.83 
Elev. 1414.47 

--------+----
5217 + 00 

ESTIMATED QUANTITIES 
ITEM UNIT QUANTITY 

Gravity Large Concrete Block Sa. Ft. 829 
Porous Backfill Ton 14.8 
4" Underdrain Ft. 337 
Footing Undercut Cu. Yd. 47.1 
Structure Excavation, Retaining Wall Cu. Yd. 11.8 

TEMPORARY WALL "A" 
LAYOUT 

FOR 

CONCRETE BLOCK RETAINING WALL 
ADJ. TO I - 229 SEC. 28-T101 N-R49W 

IM 2292(105)3 

MINNEHAHA COUNTY 

S. D. DEPT. OF TRANSPORTATION 

OCTOBER 2023 0 OF 0 
DESIGNED BY CK. DES. BY DRAFTED BY 

CL SK MG 
MINN07CY 07CYGC93 

FOR BIDDING PURPOSES ONLY
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0 
C1 

Base Course 
Foundation Soil 
Drainage Fill/ 
Granular Backfill 
Retained Soil 

Hole Numbe r 
Station 
Depth 
Soil Co lor 
Classification 
Strength (Qu) 
Dry Density 
Wet Density 
Moisture 
Pass No. 10 
Pass No. 40 
Pass No. 200 
Sand Content 
Silt Content 
Clay Content 

C1 
213+01 

3.2 ft 
Brown 

Gravelly Sand 
604 psi 

116.7 pcl 
124.4 pcl 

6.6 % 
68.5 % 
41.8 % 
17.1 % 
51 .5 % 

9.7 % 
7.4 % 

---------- -

Hole Number 
Station 
Depth 
Soil Color 
Classification 
Strength (Qu) 
Dry Density 
Wet Density 
Moisture 
Pass No. 10 
Pass No. 40 
Pass No. 200 
Sand Content 
Silt Content 
Clay Content 

5214+00 

Retaining Wall Soil Parameters 

Factored Bearing Friction 
Resistance, Rr Angle (ct>) 

2000 32° 
2000 22° 

34° 

18° 

- I I 

Cohesion 
(c) 
0 psf 

150 psf 
0 psf 

500 psf 

Wet Unit 
Weight (yw) 

135 pcf 
125 pcf 
105 pcf 

125 pcf 

C1 
213+01 

5.5 
Brown 

Silt Clay 
5,966 
109.5 
127.3 

16.2 
97.0 
91 .2 
70.5 
26.5 
32.9 
37.6 

-

Hole Number C2 
Station 214+87 

ft Depth 3.5 ft 
Soil Color Brown 
Classification Grvly SllySnd 

psi Strength (Qu) 718 psf 
pcl Dry Density 114.2 pc f 
pcf Wet Density 123.4 pcf 
% Moisture 7.4 % 
% Pass No. 10 68.4 % 
% Pass No. 40 41.2 % 
% Pass No. 200 24.5 % 
% Sand Content 44.0 % 
% Silt Content 14.3 % 
% Clay Content 10.1 % 

------
5215+00 

---+--

/WallA 

Hole Number C2 
Station 214+87 
Depth 5.2 fl 
Soil Color Brown 
Class ific alien Silt Clay 
Strength (Qu) 6,029 psi 
Dry Density 11 4.2 pcl 
Wet Dens ity 134.0 pcl 
Moisture 17.3 % 
Pass No. 10 98.6 % 
Pass No. 40 93.3 % 
Pass No. 200 74 .7 % 
Sand Content 23.9 % 
Silt Content 36.5 % 
Clay Content 38.3 % 

-----

Hole Number C3 
Station 216+79 
Depth 3.5 fl 
Soil Color Brown 
Classification Silty Sand 
Strength (Q u) 766 psi 
Dry Density 114.0 pcl 
Wet Density 129.7 pcl 
Moisture 13.8 % 
Pass No. 10 84.1 % 
Pass No. 40 65.4 % 
Pass No. 200 29.9 % 
Sand Content 54.2 % 
Silt Content 15.8 % 
Clay Content 14.1 % 

216+00 
--+--.:.-_ 

5216+00 
---+--

Hole Number C3 
Station 216+ 79 
Depth 5.5 fl 
Soil Color Brown 
Classification Silt Clay 
Strength (Qu) 7,641 psi 
Dry Density 11 7.3 pcf 
Wet Density 135.1 pcl 
Moisture 15.2 % 
Pass No. 10 98.2 % 
Pass No. 40 91.7 % 
Pass No. 200 71 .3 % 
Sand Conte nt 26.9 % 
Silt Content 39.1 % 
Clay Content 32.2 % 

-- 217+00 

5217+00 

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

1410 
mrzprc...,.,.,;i.z,:;: ,,.,~~~~~~d~~~~~~~~~~~~H~~~~~d~~~E:J~s;i~¾~-;~~-~~~~~!.]i;~~~J~!:1~~~1t?~!!1tit~t~th'.l'"~- -~~-1-~ - -

1400 1400 

1390 1390 

1380 1380 

STATE 
OF 

S.D. 

PROJECT 

IM 2292(105)3 

SHEET TOTAL 
NO. SHEETS 

Glaciated Terrain contains all sizes of natural 
mineral sediment ranging from clay to boulders. 
Streams originating in or flowing through glaciated 
topography contain sediment loads derived from 
glaciated sources. Stream and river crossings 
contain sediment naturally sorted and randomly 
concentrated. Alluvial sediment located at this 
project location may have concentrated coarser 
gravel such as pebbles, cobbles and boulders. The 
borings shown only represent material that was 
found at the exact location of the small diameter 
drill hole. Coarse granular material may be present in 
areas not penetrated by the depicted borings. 

The Geotechnical Engineering Activity has all of 
the boring logs and laboratory test results available 
for review at the Central Office in Pierre. 

0 
Penetration 
Test 

LEGEND 

8 Caved □ Sample 
□ Zone 

Penetration test holes are drilled with a 6% inch 
diameter hollow stem auger. Penetration tests are 
conducted by dropping a 140 pound hammer 30 
inches to collect samples and measure the 
resistance to penetration of the soil. Samples are 
collected using a lined Modified California 
Sampler. Penetration test results are listed as 
uncorrected "N" values in blows per foot. 

GROUNDWATER ELEVATIONS 

NOVEMBER 2022 

C1 (CAVED) 1402.5 
C2 (CAVED) 1406.4 
C3 (CAVED) 1405.3 

TEMPORARY WALL "A" 
SUBSURFACE INVESTIGATION 

FOR 

CONCRETE BLOCK RETAINING WALL 
ADJ. TO I - 229 SEC. 28-T101N-R49W 

IM 2292(105)3 

MINNEHAHA COUNTY 

S. D. DEPT. OF TRANSPORTATION 

OCTOBER 2023 0 OF 0 

FOR BIDDING PURPOSES ONLY
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STATE 
OF 

PROJECT SHEET TOTAL 
NO. SHEETS 

NOTE: Revised March 20, 2024 SK IM 2292(105)3 
Stations and offsets are from (i2 NB Cliff Ave. 

4" Dia. PVC Outlet Pipe 

Sta. 113 + 79.28-49.00' Lt. 

{;,,,._ 

'o, 
'-,,., 

<2c· 
'ii Perforated PVC Drain Pipe (with Sleeve) 

4" Dia. Perforated PVC Drainage Tubing with Sleeve 

Sta. 113 + 96.28- 49.00' Lt. Sta. 114 + 08.28- 49.00' Lt. 

~ 
-1~-------~-----------------------------------------1-----------------------------------------~--

GJ~ 
(.) 

113 + 00.00 

Finished Ground Line at Front Face of Wall 

Begin Retaining Wall "B" 

Sta. 113 + 41.05 
Elev. 1404.00 

Sta. 113 + 41.05 
Elev. 1401.29 

114 + 00.00 

PLAN 

Top of Concrete Block Retaining Wall 

Sta. 113 + 79.28 
Elev. 1401.29 

ELEVATION 
(4" Dia. Drain Pipes not shown) 

End Retaining Wall "B" 

Sta. 114 + 59.28 
Elev. 1403.29 

Sta. 114 + 59.28 
Elev. 1401.29 

Bottom of Concrete Block Retaining Wall 

115 + 00.00 

S.D. 

ESTIMATED QUANTITIES 
ITEM UNIT QUANTITY 

Gravity Large Concrete Block Sa. Ft. 1119 
Granular Backfill for Gravity Large Concrete Block Cu. Yd. 242.5 
Porous Backfill Ton 9.4 
4" Underdrain Ft. 169 
Footing Undercut Cu. Yd. 34.8 
Structure Excavation, Retaining Wall Cu. Yd. 14.9 

TEMPORARY WALL "B" 
LAYOUT 

FOR 

CONCRETE BLOCK RETAINING WALL 
ADJ. TO I - 229 SEC. 28-T101 N-R49W 

IM 2292(105)3 

MINNEHAHA COUNTY 

S. D. DEPT. OF TRANSPORTATION 

OCTOBER 2023 0 OF 0 
DESIGNED BY CK. DES. BY DRAFTED BY 

CL SK MG 
MINN07CY 07CYGC95 

FOR BIDDING PURPOSES ONLY
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Hole Number C4 
Station 113+60 
Depth 3.5 ft 
Soil Color Dark Brown 
Classification Silt Clay 
Strength (Qu) 1,230 ps t 
Dry Density 83.4 pct 
Wet Density 97.7 pc t 
Moisture 17.0 % 
Pass No. 10 99.3 % 
Pass No. 40 93.8 % 
Pass No. 200 80.1 % 
Sand Content 19.2 % 
Silt Content 49.5 % 
Clay Content 30.6 % ~ 
Hole Number C4 A4 
Station 11 3+60 
Depth 5.5 ft 
Soil Color Dark Brown 
Classification Silt Clay 
Strength (Qu) 8,436 psf 
Dry Density 100.9 pcf 
Wet Dens~y 118.4 pcf 
Moisture 17.3 % 
Pass No. 10 99.7 % 
Pass No. 40 93.1 % 

0 
C4 

Pass No. 200 77.7 % 
Sand Content 22.0 % 
Silt Content 45.0 % 
Clay Content 32.7 % 

Retaining Wall Soil Parameters 

Factored Bearing 
Resistance, Rr 

Base Course 5000 
Foundation Soil 5000 
Drainage Fill/ 
Granular Backfill 
Retained Soil 

(lNB 
Cliff Ave. 

113+00 

1410 

1400 

1390 

1380 

1370 

1360 

Friction Cohesion 
Angle (Cl>) (c) 

32° 0 psf 
22° 150 psf 
34° 0 psf 

18° 500 psf 

113+50 

• • •• 0 . . . 

. . . .. . . . 

Wet Unit 
Weight (yw) 

135 pcf 
115 pcf 
105 pcf 

125 pcf 

. . .. . . 

114+00 

. . . ... . ... . . . •••••••• o• . . . 
• 0 • • 0 •• . :· ... ·.•.·•• ·.•. . . . . . . . . 

\ \ 

\ 
\ \ 

WallB \ 
\ 

\ 
\ 

114+50 \ 115+00 

\ 

1410 

.. 
- 1380 . -~--~------~--~~--~-------------, . . 

. . -
: 1370 

1360 

STATE 
OF 

PROJECT SHEET TOTAL 
NO. SHEETS 

S.D. IM 2292(105)3 

Glaciated Terrain contains all sizes of natural 
mineral sediment ranging from clay to boulders. 
Streams originating in or flowing through glaciated 
topography contain sediment loads derived from 
glaciated sources. Stream and river crossings 
contain sediment naturally sorted and randomly 
concentrated. Alluvial sediment located at this 
project location may have concentrated coarser 
gravel such as pebbles, cobbles and boulders. The 
borings shown only represent material that was 
found at the exact location of the small diameter 
drill hole. Coarse granular material may be present in 
areas not penetrated by the depicted borings. 

The Geotechnical Engineering Activity has all of 
the boring logs and laboratory test results available 
for review at the Central Office in Pierre. 

LEGEND 

Penetration 
Test 

8 Caved 
□ Sample 
□ Zone 

Auger Test 

All auger test holes are drilled with a 4½ inch diameter 
continuous flight auger. 

Penetration test holes are drilled with a 6% inch 
diameter hollow stem auger. Penetration tests are 
conducted by dropping a 140 pound hammer 30 
inches to collect samples and measure the 
resistance to penetration of the soil. Samples are 
collected using a lined Modified California 
Sampler. Penetration test results are listed as 
uncorrected "N" values in blows per foot. 

GROUNDWATER ELEVATIONS 
JUNE 2022 

A4 

C4 

(CAVED) 1393.2 

NOVEMBER 2022 

(CAVED) 1393.3 

TEMPORARY WALL "B" 
SUBSURFACE INVESTIGATION 

FOR 

CONCRETE BLOCK RETAINING WALL 
ADJ. TO I - 229 SEC. 28-T101N-R49W 

IM 2292(105)3 

MINNEHAHA COUNTY 

S. D. DEPT. OF TRANSPORTATION 

OCTOBER 2023 0 OF 0 

FOR BIDDING PURPOSES ONLY
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Stations and offsets are from <f NB Cliff Ave. 

Revised March 20, 2024 SK 

STATE 
OF 

S.D. 

PROJECT SHEET TOTAL 
NO. SHEETS 

IM 2292(105)3 

ca ~ 
-Z~--------~-------------------------------------------------------1-------------------------------------------------------~----------· 

GJ ~ 
0 114 + 00.00 115 + 00.00 116 + 00.00 

End Retaining Wall "C" 

Sta. 115+43.10 
Elev. 1403. 98 

Sta. 115+43.10 
Elev. 1401.98 

Sta. 115 + 11.10 
Elev. 1415.25 

Sta. 115 + 11.10 
Elev. 1401.98 

Bottom of Concrete Block Retaining Wall 

Begin Wall "C" 
Sta. 114 + 66.10 - 29.28' Rt. 

Sta. 115 + 01.10- 29.28' Rt. 

Front Face of Wall Sta. 115 + 11.10- 29.28' Rt. 

4" Dia. Perforated PVC Drain Pipe (with Sleeve) 

77' - O" - 4" Dia. Perforated PVC Drain Pipe (with Sleeve) 

Sta. 115 + 01.10 
Elev. 1415.25 

PLAN 

Top of Concrete Block Retaining Wall 

Begin Retaining Wall "C" 

Sta.114+66.10 
Elev. 1403.98 

Sta. 114 + 66.10 
Elev. 1401.98 

Finished Ground Line at Front Face of Wall 

VIEW A-A 
(4" Dia. Drain Pipes not shown) 

ESTIMATED QUANTITIES 
ITEM UNIT QUANTITY 

Gravity Large Concrete Block Sn. Ft. 644 
Granular Backfill for Gravity Large Concrete Block Cu. Yd. 144.3 
Porous Backfill Ton 5.4 
4" Underdrain Ft. 153 
Footing Undercut Cu. Yd. 20.0 
Structure Excavation, Retaining Wall Cu. Yd. 8.6 

TEMPORARY WALL "C" 
LAYOUT 

FOR 

CONCRETE BLOCK RETAINING WALL 
ADJ. TO I - 229 SEC. 28-T101 N-R49W 

IM 2292(105)3 

MINNEHAHA COUNTY 

S. D. DEPT. OF TRANSPORTATION 

OCTOBER 2023 0 OF 0 
DESIGNED BY CK. DES. BY DRAFTED BY 

CL SK MG 
MINN07CY 07CYGC97 

FOR BIDDING PURPOSES ONLY
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(lNB 
Cliff Ave. 

Retaining Wall Soil Parameters 

Factored Bearing Friction 
Angle (ct>) Resistance, Rr 

Base Course 5000 32° 
Foundation Soil 5000 22° 
Drainage Fill/ 34° 
Granular Backfill 
Retained Soil 18° 

1410 

114+50 

~ 
A? 

Cohesion Wet Unit 
(c) Weight (yw) 
0 psf 135 pcf 

150 psf 115 pcf 
0 psf 105 pcf 

500 psf 125 pcf 

. 
~ -~ 00:i •• 

l-_1_38_0--+---+----+---+------1~. ~ 8Bo0 

• • • • • 

0 

0 0 0 0 0 0 

1350 

1340 

\ 

\ 
115+00 

\Walle 

... Brown Sand • 
. . . . . 

\ 

. . . . . 

115+50 

\ 

\ 

.. 

\ 

. . . . . . . . 

116+00 

1410 

... . . . 

... 1380 

1350 

1340 

STATE PROJECT SHEET TOTAL 
t--~OF_--i ___ lM_2_2-92_(_10-5-)3-----1 NO. SHEETS 

S.D. 

Glaciated Terrain contains all sizes of natural 
mineral sediment ranging from clay to boulders. 
Streams originating in or flowing through glaciated 
topography contain sediment loads derived from 
glaciated sources. Stream and river crossings 
contain sediment naturally sorted and randomly 
concentrated. Alluvial sediment located at this 
project location may have concentrated coarser 
gravel such as pebbles, cobbles and boulders. The 
borings shown only represent material that was 
found at the exact location of the small diameter 
drill hole. Coarse granular material may be present in 
areas not penetrated by the depicted borings. 

The Geotechnical Engineering Activity has all of 
the boring logs and laboratory test results available 
for review at the Central Office in Pierre. 

LEGEND 

~ AugerTest SZ Water 

All auger test holes are drilled with a 4½ inch diameter 
continuous flight auger. 

GROUNDWATER ELEVATIONS 

JUNE 2022 
A? 
A8 

1392.0 
1392.0 

TEMPORARY WALL "C" 
SUBSURFACE INVESTIGATION 

FOR 

CONCRETE BLOCK RETAINING WALL 
ADJ. TO I - 229 SEC. 28-T101N-R49W 
STA. 114 + 62.64 TO 115 + 33.89 IM 2292(105)3 
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ASSUMED SETBACK= 1 '¾:l" 
(5° Batter Angle on Wall) 

Stations, Elevations, and Offsets r 
are based upon this point. I 

Soil Embankment 

Large Concrete Block (Typ.) 
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Existing and Finished Groundline 
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(min.) 
4" Dia. Perforated PVC Drain Pipe (with Sleeve) 

TYPICAL SECTION 
(Temporary Wall ''A '1 

DRAIN DETAIL 

Drainage Fill (per manufacturers recommendations) 

/ Porous Backfill 
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Drain Sleeve 

Holes orientated downward 
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Soil Embankment 
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4" Dia. Perforated PVC Drain Pipe (with Sleeve) 

TYPICAL SECTION 
(Temporary Walls "B" and "C'1 

* Bottom two base rows of Gravity Large Concrete Block Wall 
will be a minimum of 5' - O" wide. 

* See Cross Sections for Finished Slope. 
(Max slope= 2: 1) 
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Granular Backfill (if required by wall designer) 

Limits of Structure Excavation 
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