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BID ITEM 
ITEM QUANTITY UNIT BID ITEM ITEM QUANTITY UN IT NUMBER NUMBER 

009E0010 Mobilization Lump Sum LS 009E0010 Mobilization Lump Sum LS 

634E0010 Flagging 160.0 Hour 634E0010 Flagging 80.0 Hour 

634E0110 Traffic Control Signs 422.0 SqFt 634E0110 Traffic Control Signs 211 .0 SqFt 

634E0120 Traffic Control , Miscellaneous Lump Sum LS 634E0120 Traffic Control, Miscellaneous Lump Sum LS 

734E0010 Erosion Control Lump Sum LS 734E0010 Erosion Control Lump Sum LS 

734E0103 Type 3 Erosion Control Blanket 1,736 SqYd 734E0103 Type 3 Erosion Control Blanket 416 SqYd 

BID ITEM ITEM QUANTITY UNIT 
BID ITEM NUMBER 

ITEM QUANTITY UNIT 
NUMBER 120E3120 Bridge Berm Repair 2 Each 

120E3120 Bridge Berm Repair 2 Each 120E7000 Select Granular Backfill 23.4 Ton 

120E7000 Select Granular Backfill 11.2 Ton 464E0100 Controlled Density Fill 3.7 CuYd 

464E0100 Controlled Density Fill 12.8 CuYd 700E0210 Class B Riprap 158.0 Ton 

680E0224 4" PVC Outlet Pipe 40 Ft 831E0110 Type B Drainage Fabric 242 SqYd 

700E0210 Class B Riprap 205.7 Ton 831E1030 Perforated Geocell 670 SqFt 

831E0110 Type B Drainage Fabric 221 SqYd 

831E1030 Perforated Geocell 320 SqFt 

BID ITEM 
ITEM QUANTITY UNIT NUMBER 

120E3120 Bridge Berm Repair 2 Each 

120E7000 Select Granular Backfill 24.1 Ton 

464E0100 Controlled Density Fill 2.0 CuYd 

700E0210 Class B Riprap 274.7 Ton 

831E0110 Type B Drainage Fabric 315 SqYd 

831E1030 Perforated Geocell 719 SqFt 
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Posted 
Speed 
Prior to 

Spacing of Spacing of 
Advance Warning Channelizing 

Work 
(M.P.H.) 

0 - 30 
35-40 

45 
50 
55 

60-65 

.---------

Signs Devices 
(Feet) (Feet) 

(A) (G) 

200 25 
350 25 
500 25 
500 50 
750 50 

50 
Flagger 

■ Channelizing Device 

For low-volume traffic situations 
with short work zones on straight 
roadways where the flagger is visible 
to road users approaching from both 
directions, a single flagger may be used. 

The ROAD WORK AHEAD and the END ROAD 
WORK signs may be omitted for short 
duration operations (1 hour or less). 

For tack and/or flush seal operations, 
when flaggers are not being used, the 
FRESH OIL sign (W21-2) will be displayed 
in advance of the liquid asphalt areas. 

Flashing warning lights and/or flags 
may be used to call attention to the 
advance warning signs. 

The channelizing devices will be drums 
or 42" cones. 

Channelizing devices are not required 
along the centerline adjacent to work 
area when pilot cars are utilized for 
escorting traffic through the work 
area. 

llt!OM O'IOH 
ON3 

Channelizing devices and flaggers will 
be used at intersecting roads to 
control intersecting road traffic as 
required. 

The buffer space should be extended 
so that the two-way traffic taper is 
placed before a horizontal or vertical 
curve to provide adequate sight 
distance for the flagger and queue 
of stopped vehicles. 

The length of A may be adjusted to 
fit field conditions. 
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Warning sign sequence~ 
in opposite direction same 
as below. 

0 
N 

t 

>, 
Cll 
3: L. 
I Q) 

0 0.. 
. 3: Cll a xl-1-

0 Cll a, u 
..--~C!j: 

Cll Cll 
-I L. 

<( 

<( 

Q) I
C 
0 

Qt'\ 
~~ 

[xxxl 
L£lliJ 
W16-2P 

(Optional) 

January 22. 2021 

PLATE NUl,(BER 

LANE CLOSURE WITH FLAGGER PROVIDED 634.23 

St-eel I of I 

<( 

L. Q) 

&~ 
::::l 0.. 

C:0(1) 

Conditions represented are for work 
that requires closings during daytime 
hours only. 

This application is intended for a 
planned temporary closing not to 
exceed 15 to 20 minutes. 

(1euo11do) 
1:-ow 
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STATE OF 
SOUTH 
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PROJECT 

Plotting Date: 01/14/2025 

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

(M.P.H.) (A) 

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

55 750 
60 - 65 1000 

__. Flagger 

~ ~ 
~ 

L. Q) 

&~ 
::::l 0.. 

C:0(1) 

<( 

G20-2 
(Optional) 

Posted Length of 
Speed Longitudinal 
Prior to Buffer Space 
Work 

(M.P.H.) 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 

(Feet) 

115 
155 
200 
250 
305 
360 
425 
495 
570 
645 

Buffer space dependent 
on work site limitations. 

January 22. 2021 

PLATE NUl,(BER 

TEMPORARY ROAD WORK 634.30 

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

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

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

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

For short term, short duration, or mobile 
operations, all signs and channelizing 
devices may be eliminated if a vehicle with 
an activated flashing or revolving yellow 
light is used. 
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* (t) Posted 
Speed 
Prior to 
Work 

(M.P.H.) 

0- 30 
35-40 
45 - 50 

55 
60 - 80 

* (t) 

WORK BEYOND THE SHOULDER 

Spacing of 
Advance Warning 

Signs 
(Feet) 

(A) 

200 
350 
500 
750 
1000 

<( 

January 22. 2021 

PLATE NUl,(BER 

634.01 

5/-eef I of I 
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WORKSPACE 
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STATE OF 
SOUTH 

DAKOTA 

Plotting Date: 

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

01/14/2025 

Posted 
Speed 
Prior to 

Spacing of Taper Spacing of 
Advance Warning Length Channelizing 

Signs Devices 
Work 

(M.P.H.) 
(Feet) (Feet) (Feet) 

(A) (L) (G) 

0 - 30 200 180 25 
35- 40 350 320 25 

45 500 600 25 
50 500 600 50 
55 750 660 50 

60 - 65 1000 780 50 

■ Channelizing Device 

~ 
G20-2 

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

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

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

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

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

WORKSPACE 

...JIM 

<( 

<( 

WORK ON SHOULDERS 

January 22. 2021 
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S/-eet I of I 
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6' to 12' 

RURAL DISTRICT 

• C 
I'-- --

6 

- C: --;-
LO·- • C 
~ r---.·-
~ 6 

Walkway 

RURAL DISTRICT WITH 
SUPPLEMENTAL PLATE 

6' 
(Min.) Sign will 

be level. 

._.. 0.-,.~~r;w/J,~'1/JWJW»JM,L,.._2~~B= 
3 

.• _. _ .. . - ·•-·.•-

URBAN DISTRICT 

* If the bottom of supplemental plate is 
mounted lower than 7 feet above a 
pedestrian walkway, the supplemental 
plate should not project more than 4" 
into the pedestrian facility. 
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RURAL DISTRICT 
3 DAY MAXIMUM 

(Not applicable to regulatory signs) 

CRASHWORTHY SIGN SUPPORTS 
(Typical Construction Signing) 

January 22. 2021 

PLATE NUIIBER 

634.85 

Sheet I of I 

Examples of 
60" Chord Line 
Clearance Checks 
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I 
' 
I 

\ 

\ 

STATE OF 
SOUTH 

DAKOTA 

Plotting Date: 

1-----PR_OJ_EC_T ___ --I SHEET 

01/14/2025 

_,,-- --- - - --- -- -- ..... __ 1 Anchor Post or Slip Base 

-- " / ', 

"-. ,/, . 

' / 
\ 

/ 

' \ 

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__,/ 

Ground Line 

ELEVATION VIEW 

GENERAL NOTES: 

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

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

The 4" stub height clearance is not necessary for U-channel lap splices where the support is designed to 
yield (bend) at the base. 
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BREAKAWAY SUPPORT STUB CLEARANCE 
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634.99 

Sheet I of I 
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Sheet Nos 3 thru 5 Originn! Construr:tion Plans 
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68 -0" 

PLAN 

LEGENG-

~ Ch,ss Rip,ap 

Perforated Geoce/1 

Cui1troifed Dunsiiy Fifi 

Brf!ige Derm Repair 

Bndge Berm Repair (i:::.Xcavation) 

Type B Drainage FabricJ r'i..ANSuY: 

5TATE 
Oi 

PROJECT 

® SPILL CONE DETAIL AT EMBANKMENT 
(iJuttot Pipe Not Shown) 

GENERAL NOTES: 
r&J Perform excavation a m;:mncr that limits disturbcn,:;e the c:xisffng bridge I1errn 

~he':, dist~/?an_ce can not be minimized or it the existing spiii cone has eroded, 
n_bu,/., as ,,uowu_ 

* The berms and slope protection are to be repaired to match the oripinal templates. 

t For estimating purposes only, a factor of 1. 89 Tons/Cu. Yd. was used to 
cunve1i Cu_ Yds. to ions_ 

* The exact amount of herm repair wil! be field determined. The dimensions 
shuw11 t1re !Jest cJStiwt1te. 

Tim exfct !c-ngths of tile 4" Dif. PVG Outlet Gipe will be- field dctorm!ned. The 
lengths shown are a best estimate based on the original construction plans. 

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

¢ 7 ite onginai construct;on plans show a l. 75:1 slope based on the berrn eievatmns~ 
bnrm width_ and nhannel r;nomntry-~hown on plan~ a ?·1 s!npe makng thn genmetry 
work. i he actual berrn siope rnfghl vary slighi/y but the 10 ii. channel boliom 1s to be n,aintameei. 

E.STIMA TED QUANTITIES 

ITEM 
= = = = * Bridge Berm Repair 

Sofeci i3ramilar Llackftfl 

Controlled Density Fill 

* 4" Outlet Pipe 
Cf,1ss ft; Rip1ap 

Type B Drainage Fabric 
p.,,fo/,;ied Geoi;.,// -

(for !Joth /\l:Jutn;,,nts) 

Jon 

CuYd 

Ft 
Ton 

SqYd 
i SqFt 

QUANTITY 

2 

11.2 
12_8 

4U 

20S 7 

221 
320 

LA YOlJT FOR UPGRADE 

FOR 

70' SI Pi E SPAN COMP GIRDER RRiiJG 
3t, -0" KOADWA Y 
OVER BIG DITCH 
STR. NO. 64-060-241 
PCN 082C 

30'' S ;:_E\r;: L.;:. F _ 
SEC. 6/1-T9IN-R49/50W 

PT 0011 (158)12 

UNION COUNTY 

S. D. DEPT. OF TRANSPORTATION 

-XO? -
D,SIGI-JED ny 

PII 

FEBRUARY 2025 (~ OF(~) 

OFFICE OF BP!DGE DESIGN, SOUTH DAKOT4 DEPAR1JAENT 0~ TRANSPORTATION 
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ESTIMATE OF STRUCTURE QUANTITIES 

ITEM NO. DESCRIPTION QUANTITY UNIT 

120E3120 Bridge Berm Repair 2 Each 

120E7000 Select Granular Backfill 11.2 Ton 

464E0100 Controlled Density Fill 12.8 CuYd 

680E0224 4" PVC Outlet Pipe 40 Ft 

700E0210 Class B Riprap 205.7 Ton 

831E0110 Type B Drainage Fabric 221 SqYd 

831E1030 Perforated Geocell 320 SqFt 

SPECIFICATIONS 

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. 

DETAILS AND DIMENSIONS OF EXISTING BRIDGE 

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

2. The stationing shown in the original construction plans is reversed from 
the current project. As such , labels for the begin and end of bridge as well 
as the substructure units are reversed. 

SCOPE OF BRIDGE WORK & SEQUENCE OF OPERATIONS 

All work on this structure will be accomplished with the traffic control shown in 
the plans. Alternate sequence of operations may be submitted by the 
Contractor for approval by the Engineer two weeks prior to the pre
construction meeting. 

1. Place Controlled Density Fill in voids under the abutments. 

2. Repair Bridge Berm and inslopes at the abutments. 

3. Place Type B drainage fabric and Class B Riprap. 

4. Place Perforated Geocell filled with Select Granular Backfill on the berm 
top. 

BRIDGE BERM REPAIR 

1. The bridge berms have significant material loss due to a flood event and 
will need rebuilt and shaped to their original template with Class B Riprap 
incorporated into the berm slope. 

2. 

3. 

4. 

Fill voids under the abutments using Controlled Density Fill. The 
quantity for Controlled Density Fill is based on a 1-foot-deep box 
across the length and width of both abutments. The actual quantity of 
material may vary. 

Due to material loss at the site, borrow is to be provided to rebuild 
the berm and fill any erosion features on the berm slope. 
Reconstruct the berms to at least 1-foot above the bottom of the 
abutment backwall. The berm slope will be benched into stable 
embankment during reshaping and reconstruction . The soil will be 
placed in horizontal lifts perpendicular to the centerline of the 
structure. For informational purposes the estimated borrow material 
required is 40 cubic yards. 

Shape the fill in front of the wing walls to divert runoff from the 
inslopes away from the face of the berm slope. Reshape the inslopes 
near the wing walls to approximately 20 feet out from the bridge. 

5. At the upper part of the berm slope, clearance between the structure 
and berm will prohibit the use of large compaction equipment. The 
soil in this area will be compacted using hand operated compaction 
equipment. Berm material will be placed in reduced lift thicknesses 
with adequate moisture to obtain density requirements. 

6. Soil used to reconstruct the berm slope will be furnished by the 
Contractor and approved by the Engineer. The soil will have 100% 
passing the 1 ½ inch sieve, a maximum of 70% passing the #4 sieve, 
have a maximum Liquid Limit (LL) of 45 and a Plastic Index (Pl) 
greater than 10 but less than 25. The Contractor will be responsible 
for one gradation, LL and Pl test for each borrow source for berm 
reconstruction . The test results will be supplied to the Engineer in 
writing . 

7. Compaction of the reconstructed berm and inslopes will be governed 
by the Ordinary Compaction Method. 

8. Quantities provided are an estimate for this work. It is the 
responsibility of the Contractor to visit the site to determine quantities 
needed. 

9. The cost of the berm and stream channel reconstruction will be 
incidental to the contract unit price per each for Bridge Berm Repair. 
This payment will be full compensation for furnishing all materials, 
labor, tools , channel diversion excavation , and equipment necessary 
or incidental to the reconstruction of the bridge berm. 

RIPRAP 

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

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

I STATE I 
OF 

PROJECT 

I S.D. I 

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

2. Prior to placement of the drainage fabric , the surface to be covered 
will be smooth, free of obstructions, and conform to the plan 
configuration . 

3. As the riprap is placed on a repaired berm, it is anticipated that 
minimal excavation will be required for riprap placement as directed 
by the Engineer. All material excavated to allow for riprap placement 
will be disposed of by the Contractor. 

4. A factor of 1.4 tons/CuYd was used to convert the riprap quantity 
from CuYd to Tons. 

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

PERFORATED GEOCELL 

1. Perforated Geocell will be from the following company or equivalent: 

Company: Agtec 
Phone: 1-818-724-7657 
Website: http://www.aqtec.com 

2. Perforated Geocell will be 6 inches tall with Type B Drainage Fabric 
underlying the perforated Geocell. Installation will adhere to the 
manufacturer's recommendation. 

3. Perforated Geocell will be filled with the Select Granular Backfill. 

4. Payment will be full compensation for labor, tools, materials, and any 
incidentals necessary to for the installation of the Perforated Geocell 
and will be included in the contract unit price per square foot for the 
Perforated Geocell. 

5. Select Granular Backfill will be paid for at the contract unit price per 
ton of material furnished. Payment will be full compensation for 
furnishing , loading, hauling, and placing the Select Granular Backfill. 

I SHEET TOTAL 
NO. SHEETS 

I 
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STR. NO. 64-060-241 

FEBRUARY 2025 G)oF0 
I 

DESIGNED BY.I DRAWN BY I CHECKED BY.I ~..L /1 /I ; , - -
PII PII TJM /0,,b,t-,/(/#fM,1An ~ 

UNIN082C nR2r1An2 , t>RIDGE ENGINEER 



PT 0011(158)12 &
PT 0048(15)382         13        24

::: 
~ 
? 
<:, 

' "' ., 
"' ..., 

8.M." 
64 -061-223 
RI. Curb X 8enl # 2 
Elev.1137.36 

1:) 
· ' 
!!! 

~ .., 
I> 

~ .;, 
t ,t__ 
<:, ., ., 

~ 
~ 

~ 
!!! 

\ ,(_,. \ 
' "'~\ 
''<,\ 

Ex isling A/Ju/men/ 

.45 
1.1125 . .JO 

<,~~\ 

'\ A); 
,~ .. <. 
', ~'° 

' ' 

---------- ,: 

' ..... _~ 0 .. _______ _ _ 

ELEVATION 

?0'-J .Ji" o,ero// 

68'-o" 

I 

PLAN 

P.C. 

s,a.2100.00 

' 

_.. ExislintJ Abulmenl 

/ 

End Bridge Slo. 5+.JS.15 
r.s.@{ EJ. 1125.55 

f~°'{t,.~PA.ss 

NOTE-
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NOT£, 
Bridge End Backfill shown odjocenl to 
Abulment No. I, Bridge End Backfill 
odjocenl lo Abut ment No. 2 similar. 

finished Shoulder 
or lnslo e 

SEC. A- A 

¢ Backfill lo s11b9rod,1 qr to ,t,l'olion that 
leaves room for lop soil, os dlrKltd by 
the En9in1,r. 

Finished Roadway 

Wall 

See Oetoil •x" 

SEC. B-B 

Limits Brid9eEndBocklill 
{Typ.J 

5 '-0"Sdctlon 4•, Slondard Block 
M,tol Pip, (Typ.} 

PLAN 

Granular Bridge End Backfill 

B 

Bridg• End Bockfil 
A bow this I/mils 

Non-perl'iOut Bod fl/I 
Mot,riol. Bockfi/1 to be 
compocttd to /he satisfaction 
of 1h11 En in,,r. 

DErA /L •x" 
(P,rp,ndlculor "' Abutm,nt I 

Subgrad, Crown Slop• 

Llmils of Granular Bridge 
End Backfill 

I 

f 
' Roadway 

SEC. C-C 
( Not to Scot, I 

1 
I 

1 1 

Subgrod~ 

-:+=Oroin to b11 11mb«ld1d 112• 
in non-P4rl'ious moleriol 

~ These dimansions r-ary wilh 
slope of pi~ 

STATE 
OF 

S.D. 

PROJECT SHEET TOTAL 
NO. SHEETS 

NOTES REGARDING BRIDGE END BACKFILL -

I . Bridge End Bod Ml shall coniorm lo the following requ/umenls 
Pas.sing o t'2 inch .s16v11 100 " 
Passing a I inch siev, 95 - 100" 
Paulng o '2 inch sl,r, 25- 60" 
Pass,ilg o No. 4 .,,,, 0 - 10 " 

ThtJ ol><Ne gradation conforms lo lhOt of Coarse A99~ott1 for Closs ~• Concr•t•. 
2. Alolt1rlol lo M cruslttJd rock tuw/119 DI /eat/ two (2) frachJ,..d laces on material nloined 

on o number 4 sieve, Abrasion loss {AASHTO -T96 I shall Nol exceed forty {40/. 
J. Backfill to b4 vibratory compocMd in lifls not lo exc«!d ontJ (I) foot. Density f'f!qtllfem~nfs 

for backfill or• woivtJrl.-
4. Gronulor 8rit19, End Backfill sho/1 not be ploc,d un/11 ol r,osl 24 hc<Jrs of/1,r /he 

compl1tion of lhtJ dick pour. 
5 . Sul/able screen or groling shall btJ provi<l«J of pips oullt1fs as appt'Ofl#d t,y IM En,inHt: 

6. l7>e 4',c9rruga/,<1 poly,thylene plastic pipe or /II/Jing, perfaro/H arnOll"f)(lrforole< 
sholl be slondor d s/rt:ng/h confqrmiag lo A ASHTO Sp.cificotioo M 252-82, 
A vorioc, to M252 - 821 6,4 is o/1,,wed, l•n91// of indlvldvol slots shall 
not l!xc~ed /2 ptrc~nf of th, fubi'ng Inside nomlnt1/ clrcumfer~nr:e. -

7. B•d 4"- Corrugat,d PolyeHly/,n1 Plos/lc P,rforoted Pipe or Tubing in Non-pr,1oa, 
molari"ol up lo 1'2" from l:,ollom of rubin{J. 

8. All cost, invol""d in furnishing of1d instolling o•, Slon<lord Black ~/o/PiptJ wilhPolyelfly~ 
cor,n,ct,,,, 90" £/bows, Ou/let Ser,~ or Gr a ling qnd 4 •- ComJ90l•d Pory./hy/111e Plostic Pipe 
or Tubin9, Pvforafll<f or Nan-1Mtforofld shall be obso,betf in Ille u111~ price bid for Bridge End 8ot:k511 

Underdrain Pipa. 

9 . F'or informolionol purpa,es only, IM Jolol l,ngth of ,('IC"'1'1,pt1/wl Poly•~~ 

Plosl/f: Pipe or Tubing, for 1-. o!Jutm•nts is_ -1!2.._ ft111J. 

IQ F'or in/rJrmalioool purposes only, the total Ieng/II ol ,f'°f CorrtJ(/(lf«I ft,l~ftlM Plastic Pip11 or , 1 

Tub1il9, fa ..L_ol>utm,n/S is --..Z.JL f66I. ' 

I I. Ext:a.Dl6d mDl4fiDI not uldd for /Jackfill of Abulm#nls, supple-IN wiN, Brklt/# End , 

BockMI Mo/,rial, if rrqulr#d, sho/1 H us,d lo 001/d lh• spill c-s on,,,nd lh4•nrh-o("'
wing.-olls as directad by IM £n91'"n••r. 

12. Tolol ,s/imol11d /,n(Jfll of 4 •,,r Slondorrl 11/a;k 1116/ol PiptJ is~ II. 

ti Granular Brid91 End Backfill wlllno/1>6 m,asur,d. Plans QUOnli fy pa~~ .... , 

fut I ~,nso/ion for fhls i/11m. 17>1 lo/of ntlmrnd fh«,,-ficol l/0/.,,,.. 
of Gronulor Bridg• End BocU.1/ ls~ OJb/C yortls for two AIHl/m,nts. , , 

14. Tfl• Iola/ l6nglh "f Bridge End Backfill Und•r Drain Plp11 Is~ 1/1111-;i . 
fut far _z_ Abutm,n&, /ncl'}dtng 4•, Carrugo/11d Pol>Wlhyl11n, Plutlt: 

Pip• or Tubin91 !Trforal11d or Non -p1rforof1d ond 4 • ; Sftindord Block 
M11/a/ Plp1. 

ORIGINAL CONSTRUCTION PLANS 
DETA I LS OF BRIDGE END BACKFILL 

FOR . 

70~3~ SIMPLE SPAN COMP. GIRDE.R BRIDGE 
36'-0" ROADWAY 
OVER BIG DITCH 

STA. 4+64.8S TO 5+35.15 

STR. NO. 64-060-241 

30° SKEW L.H. F. 

SEC. 6/ I-T91 N-R49/!SOW 

BRFOOII (7) 1-. 

HS 20-44 
( a ALT.) 

UNION COUNTY 

DESIGNED 

S.D. DEPT. OF TRANSPORTATION 
DIVISION OF 

FEB. 1983 
SY DRAW 

LAK 

.BY CHECKED 

HIGHWAYS 
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-X020-
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Bhe;;! No :? - ! !sti nate nf Stmctur;; Q 1:mti/r;;s am/ Ne; es 

Phect Non. 3 thru 4 • Origin;;! Con:;truction Plan:; 

~ 

ca 
mm 
r7 
L..d -

Closs F?.iprop 

Perforated Geocell 

Cuntroiiud Uons1ty Fili 

Bridge Berm F?ep2ir 

Bridge Bem, Reµair (Excavatiotr) 

r'i..ANSuY: 

5TATE 
0~ 

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

SPILL CONE DETAIL AT EMBANKfillEfrJT 

GENERAL NOTES: 
@ Perform e"~cavat!on in a mf:!nner that limits disturbance. to the. exisVng bridge berrn. 

Where dis,wrba:!ce .:.:Tun fl.:!! be minimized or if t/Je c.,isliiig sp:!f cor!O hiJ~ eroded, 
rebuild as shown. 

* The berms and slope protection are to be repaired to match the original templates. 

$ Fur e,;limaiing µurpuses un/y, a f;;.,tor uf 1. 89 Tu11s/Cu Yd was used io 
convort CuYds to Tons. 

* The exact amount of berm repair will be field determined. The dimensions 
.1:hown anr !Jes! cJstimatfr 

EST/MA TED QUANTITIES 

ITEM * Bridge Berm Reoair 
W .-select Granular Balktill 

f--r:o!!!!"'~ i)~rr'i'l[!f! -
Class B Riprap 

i ype u Dr.imago Fabric 
Porfor.,ted Geom/I 

'For Both . . bu/men! 

UNIT QUA!.JTIT'f 

~E~h _ 2 
Ton 24.1 

CuYd ro 
~ - - -

Ton 274.7 

:..iqYu :J15 
PqFt 719 

LAYOUT FOR URGRADF 
FOR 

93'-3 ¾" CONTINUOUS CONCRETE BRIDGE 
40' - 0" ROADWAY 
OVER EAST BRULE CREEK 
STR. NO. 64-090-005 
PC:N 082C: 

UNION COUNTY 

30° SKEW RH.F 
SEC. 3-T951"1l-R49W 

PT 0011(150)12 

S. D. DEPT. OF TRANSPORTATION 

-X020 

D,SIGl•lED r.y 
PII 

FEBRUARY 2025 Ci) OF C:) 
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ESTIMATE OF STRUCTURE QUANTITIES 

ITEM NO. DESCRIPTION QUANTITY UNIT 

120E3120 Bridge Berm Repair 2 Each 

120E7000 Select Granular Backfill 24.1 Ton 

464E0100 Controlled Density Fill 2.0 CuYd 

700E0210 Class B Riprap 274.7 Ton 

831E0110 Type B Drainage Fabric 315 SqYd 

831E1030 Perforated Geocell 719 SqFt 

SPECIFICATIONS 

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. 

DETAILS AND DIMENSIONS OF EXISTING BRIDGE 

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

2. The stationing shown in the original construction plans is reversed from 
the current project. As such , labels for the begin and end of bridge as well 
as the substructure units are reversed. 

SCOPE OF BRIDGE WORK & SEQUENCE OF OPERATIONS 

All work on this structure will be accomplished with the traffic control shown in 
the plans. Alternate sequence of operations may be submitted by the 
Contractor for approval by the Engineer two weeks prior to the pre
construction meeting. 

1. Place Controlled Density Fill in voids under the abutment. 

2. Repair Bridge Berm and inslopes at the abutments. 

3. Place Type B drainage fabric and Class B Riprap. 

4. Place Perforated Geocell filled with Select Granular Backfill on the berm 
top. 

BRIDGE BERM REPAIR 

1. The bridge berms have significant material loss at the berm tops and 
infilled material on the berm slopes and toe due to a flood event and will 
need rebuilt and shaped to their original template with Class B Riprap 
incorporated into the berm slope. 

2. 

3. 

Fill voids under the abutments using Controlled Density Fill. The 
existing abutment had concrete material blocks which will require 
removal or will need formed around Controlled Density Fill 
placement. The quantity for Controlled Density Fill is based on a 1 
sq ft box across half the length of Abutment No. 1. The actual 
quantity of material may vary. 

Due to material loss at the site, borrow is to be provided to rebuild 
the berm and fill any erosion features on the berm slope. 
Reconstruct the berms to at least 1-foot above the bottom of the 
abutment backwall. The berm slope will be benched into stable 
embankment during reshaping and reconstruction . The soil will be 
placed in horizontal lifts perpendicular to the centerline of the 
abutmment. For informational purposes the estimated borrow 
material required is 46 cubic yards and material to be removed is 
315 cubic yards . 

4. Shape the fill in front of the wing walls to divert runoff from the 
inslopes away from the face of the berm slope. Reshape the inslopes 
near the wing walls to approximately 20 feet out from the bridge. 

5. At the upper part of the berm slope, clearance between the structure 
and berm will prohibit the use of large compaction equipment. The 
soil in this area will be compacted using hand operated compaction 
equipment. Berm material will be placed in reduced lift thicknesses 
with adequate moisture to obtain density requirements. 

6. The berm has existing riprap. Some of the existing riprap might be 
encountered during the berm repair. The existing riprap can be 
removed and deposed or reused provided it meets the gradation 
requirements. 

7. Soil used to reconstruct the berm slope will be furnished by the 
Contractor and approved by the Engineer. The soil will have 100% 
passing the 1 ½ inch sieve, a maximum of 70% passing the #4 sieve, 
have a maximum Liquid Limit (LL) of 45 and a Plastic Index (Pl) 
greater than 1 o but less than 25. The Contractor will be responsible 
for one gradation, LL and Pl test for each borrow source for berm 
reconstruction . The test results will be supplied to the Engineer in 
writing . 

8. Compaction of the reconstructed berm and inslopes will be governed 
by the Ordinary Compaction Method. 

9. Quantities provided are an estimate for this work. It is the 
responsibility of the Contractor to determine quantities needed. 

1 O. The cost of the berm and stream channel reconstruction will be 
incidental to the contract unit price per each for Bridge Berm Repair. 
This payment will be full compensation for furnishing all materials, 
removing and disposal of material , removal of concrete material if 
needed , labor, tools, channel diversion, and equipment necessary or 
incidental to the reconstruction of the bridge berm. 

I STATE I 
OF 

PROJECT 

I S.D. I 

RIPRAP 

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

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

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

2. Prior to placement of the drainage fabric , the surface to be covered 
will be smooth, free of obstructions, and conform to the plan 
configuration . 

3. As the riprap is placed on a repaired berm, it is anticipated that 
excavation will be required for riprap placement as directed by the 
Engineer. All material excavated to allow for riprap placement will be 
disposed of by the Contractor. 

4. A factor of 1.4 tons/CuYd was used to convert the riprap quantity 
from CuYd to Tons. 

5. The Class B Riprap will be constructed to the configuration , limits 
and elevations shown. All costs associated with placement of the 
riprap including all material , excavationin the riprap limits, labor and 
equipment will be included in the contract unit price per ton for Class 
B Riprap. 
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NO. SHEETS 

I 

ESTIMATE OF STRUCTURE QUANTITIES AND NOTES 

FOR 
93'-3 ¾" CONTINUOUS CONCRETE BRIDGE 

STR. NO. 64-090-005 
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PERFORATED GEOCELL 

1. Perforated Geocell will be from the following company or equivalent: 

Company: Agtec 
Phone: 1-818-724-7657 
Website: http://www.aqtec.com 

2. Perforated Geocell will be 6 inches tall with Type B Drainage Fabric 
underlying the perforated Geocell. Installation will adhere to the 
manufacturer's recommendation . 

3. Perforated Geocell will be filled with the Select Granular Backfill. 

4. Payment will be full compensation for labor, tools , materials, and any 
incidentals necessary to for the installation of the Perforated Geocell and 
will be included in the contract unit price per square foot for the Perforated 
Geocell. 

5. Select Granular Backfill will be paid for at the contract unit price per ton of 
material furnished. Payment will be full compensation for furnishing, 
loading, hauling, and placing the Select Granular Backfill. 

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

I S.D. I I I 
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ESTIMATE OF STRUCTURE QUANTITIES 

ITEM NO. DESCRIPTION QUANTITY UNIT 

120E3120 Bridge Berm Repair 2 Each 

120E7000 Select Granular Backfill 23.4 Ton 

464E0100 Controlled Density Fill 3.7 CuYd 

700E0210 Class B Riprap 158.0 Ton 

831 E011 O Type B Drainage Fabric 242 SqYd 

831E1030 Perforated Geocell 670 SqFt 

SPECIFICATIONS 

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. 

DETAILS AND DIMENSIONS OF EXISTING BRIDGE 

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

SCOPE OF BRIDGE WORK & SEQUENCE OF OPERATIONS 

All work on this structure will be accomplished with the traffic control shown in 
the plans. Alternate sequence of operations may be submitted by the 
Contractor for approval by the Engineer two weeks prior to the pre
construction meeting. 

1. Remove existing forms on the abutments and place Controlled Density 
Fill as required . 

2. Remove temporary soil support and repair bridge berm and inslopes at 
the abutments. 

3. Place Type B drainage fabric and Class B Riprap. 

4. Place Perforated Geocell filled with Select Granular Backfill on the berm 
top. 

BRIDGE BERM REPAIR 

1. The bridge berms have significant material loss due to a flood event and 
will need rebuilt and shaped to their original template with Class B Riprap 
incorporated into the berm slope. 

2. Due to material loss at the site, borrow is to be provided to rebuild the 
berm and fill any erosion features on the berm slope. Reconstruct the 
berms to at least 1-foot above the bottom of the abutment backwall. The 
berm slope will be benched into stable embankment during reshaping and 
reconstruction . The soil will be placed in horizontal lifts perpendicular to 

the centerline of the structure. For informational purposes the 
estimated borrow material required is 215. 7 cubic yards. 

3. Shape the fill in front of the wing walls to divert runoff from the 
inslopes away from the face of the berm slope. Reshape the inslopes 
near the wing walls to approximately 20 feet out from the bridge. 

4. At the upper part of the berm slope, clearance between the structure 
and berm will prohibit the use of large compaction equipment. The 
soil in this area will be compacted using hand operated compaction 
equipment. Berm material will be placed in reduced lift thicknesses 
with adequate moisture to obtain density requirements. 

5. There are existing forms on both abutments that will be removed . If 
any voids are found under the abutment, the voids are to be filled 
with Controlled Density Fill. For estimating purposes, a one-foot 
square box the length of the abutment was used. The actual quantity 
of Controlled Density Fill might vary. 

6. The berms have temporary soil support consisting of riprap and sand 
bags that will need removed prior to rebuilding the berm. 

7. Soil used to reconstruct the berm slope will be furnished by the 
Contractor and approved by the Engineer. The soil will have 100% 
passing the 1 ½ inch sieve, a maximum of 70% passing the #4 sieve, 
have a maximum Liquid Limit (LL) of 45 and a Plastic Index (Pl) 
greater than 1 O but less than 25. The Contractor will be responsible 
for one gradation, LL and Pl test for each borrow source for berm 
reconstruction . The test results will be supplied to the Engineer in 
writing . 

8. Compaction of the reconstructed berm and inslopes will be governed 
by the Ordinary Compaction Method. 

9. Quantities provided are an estimate for this work. It is the 
responsibility of the Contractor to visit the site to determine quantities 
needed. 

1 O. The cost of the berm reconstruction will be incidental to the contract 
unit price per each for Bridge Berm Repair. This payment will be full 
compensation for furnishing all materials, removal and disposal of 
existing footing if required , excavation, labor, tools, and equipment 
necessary or incidental to the reconstruction of the bridge berm. 

RIPRAP 

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

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

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

I STATE I 
OF 

PROJECT 

I S.D. I 

2. Prior to placement of the drainage fabric , the surface to be covered 
will be smooth, free of obstructions, and conform to the plan 
configuration . 

3. As the riprap is placed on a repaired berm, it is not anticipated that 
excavation will be required for riprap placement, However, some 
excavation may be required where the riprap transitions back to the 
existing profile as directed by the Engineer. All material excavated to 
allow for riprap placement will be disposed of by the Contractor. 

4. A factor of 1.4 tons/CuYd was used to convert the riprap quantity 
from CuYd to Tons. 

5. The Class B Riprap will 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. 

PERFORATED GEOCELL 

1. Perforated Geocell will be from the following company or equivalent: 

Company: Agtec 
Phone: 1-818-724-7657 
Website: http://www.agtec.com 

2. Perforated Geocell will be 6 inches tall with Type B Drainage Fabric 
underlying the perforated Geocell. Installation will adhere to the 
manufacturer's recommendation. 

3. Perforated Geocell will be filled with the Select Granular Backfill. 

4. Payment will be full compensation for labor, tools, materials, and any 
incidentals necessary to for the installation of the Perforated Geocell 
and will be included in the contract unit price per square foot for the 
Perforated Geocell. 

5. Select Granular Backfill will be paid for at the contract unit price per 
ton of material furnished. Payment will be full compensation for 
furnishing , loading, hauling, and placing the Select Granular Backfill. 
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