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SECTION E — ESTIMATE OF STRUCTURE QUANTITES

Str. No. 28-195-480

BID ITEM

NUMBER ITEM QUANTITY UNIT

250E0030 | Incidental Work, Structure Lump Sum LS

Site 1 — Alternate A
Str. No. 28-195-480

Site 2 — Alternate B
Str. No. 28-212-477

NOMBER ITEM QUANTITY UNIT
420E0200 | Structure Excavation, Box Culvert 259 CuYyd
421E0200 |Box Culvert Undercut 710 Cuyd
460E0120 |Class A45 Concrete, Box Culvert 630.5 Cuyd
480E0100 | Reinforcing Steel 109,952 Lb
700E0210 |Class B Riprap 127.0 Ton
831E0110 | Type B Drainage Fabric 149 SqYyd

Site 1 — Alternate B

Str. No. 28-195-480
::.?N:;EI\I: ITEM QUANTITY UNIT
420E0200 | Structure Excavation, Box Culvert 162 Cuyd
421E0200 |Box Culvert Undercut 726 Cuyd
460E0120 | Class A45 Concrete, Box Culvert 318.9 Cuyd
464E0100 | Controlled Density Fill 27.0 Cuyd
480E0100 |Reinforcing Steel 53,269 Lb
560E2178 |2-12'x12' Precast Concrete Box Culvert, Furnish 68.0 Ft
560E2179 |2-12'x12" Precast Concrete Box Culvert, Install 68.0 Ft
700E0210 |Class B Riprap 130.0 Ton
831E0110 | Type B Drainage Fabric 152 Sqyd

Str. No. 28-212-477
MR ITEM QUANTITY UNIT

250E0030 | Incidental Work, Structure Lump Sum LS

Site 2 — Alternate A
Str. No. 28-212-477

OMBER ITEM QUANTITY UNIT
420E0200 | Structure Excavation, Box Culvert 211 CuYd
421E0200 | Box Culvert Undercut 512 CuYd
460E0120 | Class A45 Concrete, Box Culvert 518.9 CuYd
480E0100 | Reinforcing Steel 75,543 Lb

700E0210 | Class B Riprap 61.4 Ton
831E0110 | Type B Drainage Fabric 75 SqYd

T ITEM QUANTITY UNIT
420E0200 | Structure Excavation, Box Culvert 160 CuYd
421E0200 |Box Culvert Undercut 451 Cuyd
560E2202 | 2-13'x12' Precast Concrete Box Culvert, Furnish 130.0 Ft
560E2203 | 2-13'x12' Precast Concrete Box Culvert, Install 130.0 Ft
560E3202 |2-13'x12' Precast Concrete Box Culvert End Section, Furnish 2 Each
560E3203 |2-13'x12' Precast Concrete Box Culvert End Section, Install 2 Each
700E0210 | Class B Riprap 65.4 Ton
831E0110 | Type B Drainage Fabric 80 SqYd
Str. No. 28-234-477
5{?&;@: ITEM QUANTITY UNIT
009E3310 | Bridge Elevation Survey Lump Sum LS
009E5000 | Concrete Penetrating Sealer 830.0 SqYd
120E7000 | Select Granular Backfill 211 Ton
250E0030 |Incidental Work, Structure Lump Sum LS
410E0030 | Structural Steel, Miscellaneous Lump Sum LS
410E2600 | Membrane Sealant Expansion Joint 75.8 Ft
420E0100 | Structure Excavation, Bridge 18 CuYd
430E0200 |Bridge End Embankment 1,115 CuYd
430E0300 | Granular Bridge End Backfill 836 CuYd
430E0510 | Approach Slab Underdrain Excavation 6.3 CuYd
430E0700 | Precast Concrete Headwall for Drain 4 Each
460E0030 |Class A45 Concrete, Bridge Deck 2881 CuYd
460E0050 |Class A45 Concrete, Bridge 1324 CuYd
480E0150 | Concrete Approach Slab for Bridge 173.3 SqYd
480E0160 | Concrete Approach Sleeper Slab for Bridge 379 SqYd
465E0100 | Class A45 Concrete, Drilled Shaft 79.5 CuYd
485E0200 | Drilled Shaft Excavation 749 CuYd
465E0400 | Crosshole Sonic Log (CSL) Test 1 Each
465E1074 | 74" Permanent Casing 89 Ft
480E0100 |Reinforcing Steel 55,570 Lb
480E0200 |Epoxy Coated Reinforcing Steel 2,389 Lb
480E0300 | Stainless Reinforcing Steel 54,601 Lb
480E0518 [No. 18 Rebar Splice 26 Each
510E0300 | Preboring Pile 200 Ft
510E3401 |HP 12x53 Steel Test Pile, Furnish and Drive 135 Ft
510E3405 |HP 12x53 Steel Bearing Pile, Fumnish and Drive 1,125 Ft
S560EB054 | 54" Minnesota Shape Prestressed Concrete Beam 1,025 Ft
680E0040 |4" Underdrain Pipe 185 Ft
680E2500 |Porous Backfill 11.8 Ton
700E0210 |Class B Riprap 29544 Ton
700E1100 | Overburden Excavation for Riprap 697 CuYd
831E0110 | Type B Drainage Fabric 3517 SqYd
831E1030 | Perforated Geocell 604 SqFt
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INCIDENTAL WORK, STRUCTURE

1.

Incidental Work, Structure shall consist of the removal of the following structures:

Str. No. 28-195-480 In-place centerline Sta. 19+49.64 to centerline Sta. 20+83.14 is a
133’-6 “, 3 span, steel girder bridge with a 30’-0” clear roadway. The superstructure
consists of a reinforced concrete slab with concrete curb with steel railing faced with
Thrie-Beam continuous across the bridge. The deck has been overlaid with 2 inches
of low slump deck concrete. The substructure consists of 2 column reinforced
concrete bents and reinforced vertical concrete abutments, all of which are supported
on treated timber piles.

Str. No. 28-212-477 In-place centerline Sta. 110+30.61 to centerline Sta. 111+49.11
isa 118-6 ”, 3 span, steel girder bridge with a 30’-0” clear roadway. The
superstructure consists of a reinforced concrete slab with concrete curb with steel
railing faced with Thrie-Beam continuous across the bridge. The deck has been
overlaid with 2 inches of low slump deck concrete. The substructure consists of 2
column reinforced concrete bents and reinforced vertical concrete abutments, all of
which are supported on treated timber piles.

Break down and remove the existing structures 1 foot below finished ground or as
required to construct the new structures in accordance with Section 110 of the
Specifications. All portions of the existing structures shall be removed and disposed
of by the Contractor on a site obtained by the Contractor and approved by the
Engineer in accordance with Notes found in SECTION A.

During demolition of structures, efforts shall be taken to prevent material from falling
into the creek. Under no circumstances is asphalt allowed to fall into the creek.

The foregoing is a general description of the in-place structures and should not be
construed to be complete in all details. Before preparing the bid it shall be the
responsibility of the Contractor to make a visual inspection of the structures to verify
the extent of the work and materials involved. If desired by the Contractor, a copy of
the original construction plans may be obtained through the Office of Bridge Design.
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Sta. 18 + 00.00 a. - DESIGNED BY | CK.DES.BY | DRAFTED BY %&/4
PLANS BY :
M BB
VERTICAL CURVE DATA OFFICE oF BRIDGE DESIGN, SOUTH DAKOTA DEPARTHENT OF TRANSPORTATION | —rromrr— | st | ——2 %%

-X028-

INDEX OF CULVERT SHEETS-

Sheet No.
Sheet No.
Sheet No.
Sheet No.
Sheet No.
Sheet No.
Sheet No.
Sheet No.
Sheet No. 9

O NO OGN WN =
'

Sheet No. 10 - Details of Standard Plate No's 460.02 and 460.10
Sheet No. 11 - Details of Standard Plate No. 620.16

General Drawing and Quantities

Notes and Undercut Details

Inlet Details (A)

Inlet Details (B)

Inlet Details (C)

Outlet Details (A)

Outlet Details (B)

F8 Barrel End Section Details (49' - 0") (A)
F8 Barrel End Section Details (49' - 0") (B)
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146'- 0"

18'- 6" 39'-3" 53'- 3" 28'-9" 26" SPECIFICATIONS

J’ 1. Design Specifications: AASHTO LRFD Bridge Design Specifications, 9th Edition.

3. gt
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.

Ral, GENERAL NOTES

1. Design Live Load: HL-93 and construction load consisting of two 7' - 6" gage
axles spaced 30 ft. apart with gross axle weight (each axle) = 95,850 Ibs. The
construction load will not be applied until a minimum of 4 ft. of fill has been
placed over the Box Culvert. Other construction loads in excess of legal load

' —F must be submitted thru proper channels to the Office of Bridge Design for

/ analysis.

21'- 9"
~

7'-9"

- 10 1/2n

. The design of the barrel section is based on a minimum fill height of 2 feet and
18'- 0" , 11'-9" includes all subsequent fill heights up to and including the maximum fill height of
/ 8 . (F8).

50'-1 %"
~
4. 3"
N

3. Design Material Strengths: Concrete f'c = 4500 p.s.i.
Reinforcing Steel £y = 60000 p.s.i.

/ 4. All concrete will be Class A45, Box Culvert conforming to Section 460 of the
4 Construction Specifications.

28'-4 %"
317 9"

78'- 6"

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

73'-9"
(=)

. All lap splices shown are contact lap splices unless noted otherwise.

7. All exposed edges will be chamfered % inch unless noted otherwise in the plans.

i
¢
Box Culvert
56'- 9"

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

9. The Contractor will imprint on the structure the date of construction as specified
and detailed on Standard Plate No. 460.02.

/ g3

10'- 3"

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

28'-4 1/2u
28'-4 %"
250"

! FLOW 11. Circled numbers in PLAN and ELEVATION views on the General Drawing are
/ —_— S section I.D. Numbers (see SDDOT Materials Manual).

/ 12. Cost of Preformed Expansion Joint Filler used in apron construction will be
incidental to the other contract items.

13. Soils below the bottom of the proposed RCBC consist of 4’ of gravelly clay sand
alluvium overlying Pierre Shale. Groundwater was encountered in the borings
at an elevation of 2131.7 during the subsurface investigation conducted in May
2020. Dewatering will be required during construction.

8- 1%"

49"

86'- 0" 35'- 0" 5 - 0" 271 3"
153'- 3"

UNDERCUT LAYOUT

(Bottom Dimensions)

58'-9" ESTIMATED QUANTITIES
29'-4%" 29'-4 %" ITEM UNIT QUANTITY
7 | Box Culvert Undercut Cu. Yd. 710

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

o— - —

Box C'ulvert

SITE 1
ALTERNATE A
NOTES AND UNDERCUT DETAILS
FOR

4-12'x12' BOX CULVERT

OVER GRINDSTONE CREEK 20° RHF SKEW
STA. 20 + 30.00 SEC. 8/17-TO1N-R21E
STR. NO. 28-195-480 NH 0014(230)145

HL-93

SRR |

P L |
A

CUTITITID

B)

Undercut & Backfill

2'-0"
(min.)

HAAKON COUNTY
28'- 45" S. D. DEPT. OF TRANSPORTATION

- DECEMBER 2021
TYPICAL SECTION @ OF @

28'-4 %"

(For Limits of Undercut) DESIGNED BY | CK.DES.BY |DRAFTED BY @
CM BB BT /45 %M —
IDGE ENGINEER

HAKNO4FW 04FWVMBO02




STATE PROJECT SHEET| TOTAL
OF NO. SHEETS
NH 0014(230)145 E5 E62
X0 i‘e ’i? %1 m1 ~7 Spaces @ 6" =3'- 6
T - Y
L R
(=} '
X i
N N
y 3 AN
5 N
® © Illll-lllll/lll
Lla c? 1] _II/IIIII V
S =
HES 8
Ry =
®
g
NN kS I/f/lll—ll —ll'l//I/IlII/I/’
KRR g Illlllll/l/l/ll
o 5 Bk
x| | &
~ s x|
® ®
% & m1
N > /// /] / [111]1]]]]
2 = ”m” fhd /] / [11]]]]
_03--6) 65 IIII' I' I” ;I’ I' I' III;IIIII I' I' I' I' I' I'I II;III Ill IIIIIII‘IIII - - ./ . , .
:m i ;l\ ==o E\Il IIIIIII'III'I ’I 'Il{I ’I 'IIIII 'Il’I/"I ’I ’I ”Il/ll,l/ll/ - / ¢Mln‘Lap=3-1
X =°:QI N =QI fl
‘9. N 9 5 //////////////
g |V B |»
N N
®® ®
58 &
Tl T
oy 2 % & |5
[ I —— _
== ot _ YT T LT LTI/ bII.l/l' — _E\A >
1o 8 ll//l/' 7717 LT 5 @
. -~ Bini S)
i ! pms /II/
8@ ® po /
82 / 5
Y L 243 e Y/ [T ]
NEE /////// NE ”//I[{{/I//' s /./// """ //'//'//////////
N~ [ ¥} JALLL L L N~ [} /NN~ L A L FANA/N N L L L L /NN NENNNN/ IN /
&i - 0/ mmmi :\LZ\I‘ ) i i i B L e i i 88 1 2 — — SITE1
5% [ ° ALTERNATE A
=Y i INLET DETAILS (A)
| S FOR
9@ P © Ly 45!
o & 8 4 -12'x12' BOX CULVERT
g = e OVER GRINDSTONE CREEK 20° RHF SKEW
o JI1I] 7 >
Q. y Q|

71117 STA. 20 +30.00 SEC. 8/17-TOIN-R21E
’ L STR. NO. 28-195-480 NH 0014(230)145
77T mf HL-93
e
2-0d2 HAAKON COUNTY
D | 23'-0" S. D. DEPT. OF TRANSPORTATION
PLAN PLAN DECEMBER 2021 @ OF @
(Top Steel) (Bottom Steel) 4
DESIGNED BY CK. DES. BY | DRAFTED BY
CM BB BT é& fwz
HAKNO4FW 04FWVMBO3 /4 IDGE ENGINEER




STATE PROJECT SHEET| TOTAL
OF NO. | SHEETS
Sp. NH 0014(230)145 E6 E62
kZo-‘
25'-0"
O.FW.W. k1~ 47 Spaces @ 6" =23'- 6" 6 10"
1.E.W.W. h1~ 15 Spaces @ 18" =22'- 6" 18'” 1'-0" 23'-5 76" - Short Wall (measured along ¢ of wingwall)
*—23'- 4 %" - Middle Wall (measured along & of wingwall)
c h2—=— (23" - 4 %" - Long Wall (measured along € of wingwall)
Opt. Constr. Jt.—\ c2 _\ _\ é Min. Lap=3'- 1"
S S - 5SS —
I A N | R 1'- 0" - Short Wall (measured along ¢ of wingwall)
—y N SS A—{1'- 0 %" - Middle Wall (measured along ¢ of wingwall)
+ * ! T T ;’ﬁ t 1_ %" - Long Wall (measured along ¢ of wingwall)
BRCERE jEE
I
90 4 | =°I>
P! 5
| "
" + * 2. 6"
L g1@9"— .
9 w : ~ A h5 ~ 20 Spaces @ 13 %" = 22' - 6" (measured along ¢ of wingwall)
i .
7 d1
j | N ¢ 6 Opt. Constr. Jt.
| é\\ ' : [
T K—F 1l il h2 5 K %%195_' R 4/__ —
 ———__ N e T S L : B — — ! |
i - : - . / A T |} g e — L
o 7 VN N7 g8 = = R
o7 pm2 p7 ¢m2 of 7 A } 5 &
$m3 ¢b1 ap 5 %/ ! 9
VIEWE-E @ b1 —>-| |-<— 5 5 = }
% !
: /// ——u5@9 L
iy I M.W- I
e @B = ! \
|
- z i
S 11 h5 7 107
. Bk i iy NI il v G
r 1 TARIA R I ARINA]
23'-0" 2-6" I e e e e e i s o i
0] e k3 ~ 43 Spaces @ 6" = 21'- 6" OFWW. g, N, N g V. a,t—
2-0" 18" h3 ~ 13 Spaces @ 18" = 19'- 6" LEW.W. N S e _ \ ¢ m2 pm2 m1 m1 tm7 \LPQ
Ny @b1orb2 ]\ @ ms
l<—h4 = Pb1 orb2
[° o4 Opt. Constr. Jt. SECTIONC -C
8" ;_':5 | 3 /7 (Middle Wall shown, Long Wall and Short Wall similar except as shown)
I\ et
. 2 s R et A
) A — _?_+_* )
c3 AT A =1 _Z"’T;T_T i
= > = -
P IR SITE 1
5 V%2 9
K i ) ALTERNATE A
< g
= = ) INLET DETAILS (B)
. c3 /T 4 Q—w @9 L FOR
< il ofF WY ! 4-12'x 12' BOX CULVERT
% // W ] { OVER GRINDSTONE CREEK 20° RHF SKEW
W T e@s { STA. 20 +30.00 SEC. 8/17-TO1N-R21E
] I y § STR. NO. 28-195-480 NH 0014(230)145
h4 h3 k3 14 .
oy i) : &
= — !'!\. - i. = [ o __—_C ——] LEGEND FOR PLACING RE-STEEL HAAKON COUNTY
. } e S R———— ] . O.F. W. W. - Outside Face of Wing Wall
S 5 \V/ % \M¢ ) \_ 4_ I.E. W. W. - Inside Face of Wing Wall S. D. DEPT. OF TRANSPORTATION
. 8 m :
N | >_¢¢b’;22 g ps MW, Middle Wal DECEMBER 2021 (» OF@
VIEWD -D
" DESIGNED BY | CK.DES.BY |DRAFTED BY
i"l l“_ cM BB BT %#5%@ —
HAKNO4FW_| “04FWVMBO4 IDGE ENGINEER




STATE PROJECT SHEET| TOTAL
OF NO. | SHEETS
REINFORCING SCHEDULE S.D. NH 0014(230)145 E7 E62
Mk. | No. | Size| Length | Type Bending Details
al| 5 | 6 | 54-9" | st oo 51'-9"
b1 4 6 50'- 0" 19B - 9 1/2n 7 9" 12'-0" 9", 12'- 0" 9" 12'-0" 9", 12'- 0" 9"
p2| 4| 6| 28-0" | 198 |
H cl1w0] 5 4-6" | 1A e . ¢
c1 | 4 5 27'-3" | Str. o - f Box Culvert
2| 2 [ 5] 7-0" [19B] = 3 | | | - ]
o3 | 4 5 25'-3" | str. . c;¥g1 Ci—> g cﬁ (_25 cﬁ_) g5 cg%g\’i
4] 2| 5| 7-0" | 198 5% it etz s=Alffr=cs————————————————— —— cs=Abrfr=cs——————————————————— c5=7] f——————————————————— o3=t-J—c3
o5 | 12| 5] 25-9 [srr | 1 | 5w Type S6A 22— SEe2 c647[ | c6 [Stc6 c611 c6 e [
6| 6 5 7'-0" | 19B ns ; Opt. Constr. Jt. (Typ.) M
T o Type S12 = k< i o< > s 1
d1 | 4 5 6'-6 198 3 g R 90Tk H=7 90 933 | g3—E 1ef<]Tg3 g3 | j—g3 3=t d=lr 93
2| 4] 5] 6-6" | 198 IZ:; ::j I::: I =<i{f :::I I::: I I::: b ::j
d3 12 5 6'-6" 19B = < L=t e > n.ll < = Fth o<
fe; ;; :: ;_ 3" 2162 T 1A Ftp di<| = | — r‘!u == = | Lth o<
- ype : ] .
90| 6 5] &5-0" 198 g a1 NIk N | _>.!.<_ N | NS
m g1 13 4 32'-3" 19B LK == = ,.._ = l.ll < F=tp, =4 .‘ =< -
2 2 4 26-9 | 198 5-0" c2 ' ; |: R ) | ) : ©
@ 2415 50" | str 12 1= =197 g6 la=T96 9T <196 g6 <196 9= 94 &
m g4 13 4 30'-0" Stf: \35%5 F>1p =< al'llce +;|Ie = | L=t el A
g5 2 4 24'-9" Str. Type 19B 125“;/—1 e <] > -'I.c < = -|- < i aiRing
m gs 39 4 30’_ 6” str' 1 =rp. .I =< = I‘l.l p<—{ il =< = lll p<—{ =P . o<
97 | 6 | 4 | 25-3" | str. 4'-9" d2 ' :
¢ h1 8 4 20'- 6" 17A 50" o4 Fote e —>-|._¢<— i-<— —>-!-<— e 1
ho 1 4 4'-9" 17A 12 Lt dl<| al‘i.l@ LT ab|a<— =P - <
m h3 7 4 21'-0" 17A ms% Lot o< —>-.|.c<— |-<— —>-|;<— Loth o<
h4 | 1| 4| 5-3" |17A Type 198 12142~ k1 —= H=—nh1 : 5 h5 6 11 Spaces @ 12" = 11'- 0" (Typ.) P h5 n3—= F—«s
@ h5 [ 63 4| 19-9" | 17A 5% 9271 : - 97 4 .95
@ 24| 6 | 28-0" § '6:[ Constr. Jt. (Typ.) =X 4 (Typ-) m . 16:|
K1 - 17A 4.9 a3 _ v)<—p10 pQZ\ = pQZ\ M pQZ 4 p97\ p $
k2 2 6 8'- 9" 17A 50" 6 B p12 | A T \__©! / 1 N = |
- - 5% 27 ' &
p[m2] 34| 6 | 68-3 | s 12|d_3\c_6| ? p7—4] 3 pQ_Vi pg_T/lf mi—] AN
m3| 2 | 6 | 38-0" | ot Type 1982 2 y ! |
plms| 4| 6 | 115-6" | st 2 1-4 ’/2—|—'—| 14 %"
plms | 34 6 70'- 9" Str. 041 g g2 2'-3" 10 Spaces @ 12"=10"-0" 10 Spaces @ 12"=10"- 0" ! : | 10 Spaces @ 12"=10"- 0" | ! 10 Spaces @ 12" =10"- 0" 2'-3"
me| 2 ] 6| 38-3" | st o 40 52 g
m7| 4 | 5| 58-9" [ st =
— 10 %
R R j—,"’,z TYPICAL INLET SECTION
09 | 99 | 4 | 25-0" | st Type 19B (At parapet)
plpto| 9 | 4 28'-3" | Str. 28'- 0" b2
Blp12] 9 | 4 | 277-0" | str. 48'- 6" b1
12 m5, 39'-3"_, 31'-6"
g6, _25'-1"_, 5'-5" 511 6% m4| 59'-4" | 56'-2" _|_>
- - b2 o T 107
g4| o24'-8" 54" Type 198 4 %SIE m2| 38-0 30'-3 F
Q| . m1| 56-11" | 53'-7" _ Vﬁ & Min. Lap=3'- 1" ESTIMATED QUANTITIES
x| N T [ . - -
Qe k3,3 - 11 %' o14'-0%" E S S & § - 4 o Class A45 Reinforcing Structure
] " o . /- | b—a - .
5| 5 o k113 -11%"| 14'-0%," N AR E B B ITEM Concrete, Excavation,
3l 3 g4| 54" | 24-8 PR i 01"2 STSSS 9N | Box Culvert Steel Box Culvert
96| 5.5 | 251" h3 v anrwea R 5| OISl Sl dl mi|s5-6"| 55-0 Na ) RS — — — —
hi 2 H oYY m2| 34'-37 | 34'-0 P — : 5 Inlet 82.5 17636 471
m4| 58'-0"| 57'-6" N 0
o g gz | | ms| 35 60| 353" | F 6" Bevel @mé —\t Nm5/—p
NIEENES - —f—t-
Qe SECTION A - A — - 3 .
- | ] <
S| 5 5 3 | | <=l N S SITE 1
— Ql ¢ ¢ G (At Top Slab) = T w— e
Y , T 012 23-8%" 3-3%" IR S G 5 |
12% h2 & h4 8-10%"|9'-6%" T " R
ht p
" pm p1o| _24'-4" | 3'-11" Opt. Constr. Jt. —1~ - S S
5-0 k2 _qm 9'-10" pt. Constr. Jt. T &) ¢m2 12 ;
o D Bt 3 5 I Y P e INLET DETAILS (C)
Type 17A k1| 8-10%"19'-1% e 5
3 8-10%" | 9'-1%" o > ¢m3 N FOR
5 S . on " an 1 o 1
Type 174 3l Sl prg pa-9r| 13-6 : Bb J\u ¢ 4-12'x 12' BOX CULVERT
1 R o g T qn ©
L P ptg 417 | 12'-11 ] o || OVER GRINDSTONE CREEK 20° RHF SKEW
> Gl - % STA. 20 +30.00 SEC. 8/17-TOIN-R21E
= 107 h5, 14'-0" | 3-9" | & _ STR. NO. 28-195-480 NH 0014(230)145
3 . gn P 6 | | IS -
3 91! 3-8 ! 24'-7 ! Qm ‘ l 3 SECTIONB -B HL-93
Type 198 2 o
= _T HAAKON COUNTY
§ < S. D. DEPT. OF TRANSPORTATION
NOTES: vl 5o | 1e-0r] VIEWF - F DECEMBER 2021 @ OF @
All dimensions are out to out of bars. T 1 (At Interior Wall)
P See cutting diagram. , DESIGNED BY | CK.DES.BY | DRAFTED BY %&
% Bend in field as necessary to fit. CM BB BT /4
HAKNOAFW _| —04FWVMB05 %MDGE ENGINEER




STATE PROJECT SHEE TOTAL
OF NO. SHEETS
b, NH 0014(230)145 Es | E62
27 O " 12"
w =20
o Space> 19
) 623 NOTE: . —
F 5 -0 e2 Apron will NOT be built monolithic with BS ° al— . 1
2-p14 the Box Culvert. 4. — 'A i
2-p15 > é: R
2-p16 '
2-p17
N SECTIONA-A
w* - (At Top Slab)
-0y i ////// e1@ 12" \7 /w\9~
= = N N\ 7 N\
____________________________ > 3-p13 /
c s
c8 N
®
=~ 3
®
&
w
]
y | |2
_________________________ @
________________________ %", %" or %" Preformed
Expansion Joint Filler
)
+ 8
4 I mwyn
s8] | DETAIL "X
o ® ™ (At Bottom Slab)
Q X
= v g 8 .
r—_—_—_”“—_”"_”"_”"Z Anpieeiee e — % E:;.;“ :6 :G
— ST e e e — — -G —- Rl )] IVl ) N ul
——————————————————— X ol S ~ ~ I_
; R ~ T
e [/ /] [{] ] x T A u4 -
I.".'....'..".ll. [A]] 5 . Opt. Constr. Jt.—1| Opt. Constr. Jt. —{ -] ]
ud — e H T % : of . 1:)
[ [T ]I ] 7] 47} ol —m [k R 117
[/ /7777777774777 [47) K | o |’
/77 [ 17 % N g %1 i : Ik
N . | © IERS
Sl el ) 4 N 1 A
——————————————— N : i
|l 1%cl e
L 9" o
See DETAIL "X" 5opi )5 e SECTIONB - B SECTIONE -E
S 10 '
Pl K SITE 1
ANIRRRNNRERRRRNARRRRRRNARRRAEL : RYNY ALTERNATE A
NN
NN Nwp. 1} A | PLAN OUTLET DETAILS (A)
% A | A ! (Outlet Apron) FOR
T ORI ' .
- _‘ J _\ J 4-12'x 12' BOX CULVERT
2-pz2=  2-p21 2-p20= 2-p19 e2 OVER GRINDSTONE CREEK 20° RHF SKEW
o STA. 20 + 30.00 SEC. 8/17-TO1N-R21E
¢2 ~ 34 Spaces @ 8" = 22'- 8" | "T - STR. NO. 28-195-480 NH 0014(230)145
1 - HL-93
5'-0" 24'-0"
G G HAAKON COUNTY
PLAN S. D. DEPT. OF TRANSPORTATION
DECEMBER 2021 @ OF @
DESIGNED BY | CK.DES.BY | DRAFTED BY
cM BB BT %&/45 %M L—
HAKNQ4FW 04FWVMBO6 IDGE ENGINEER




STATE PROJECT SHEET | TOTAL
OF NO. SHEETS
' |C SD. NH 0014(230)145 E9 E62
= P
1'-0" k4 ~ 51 Spaces @ 6" = 25'- 6" O.F.W.W. REINFORCING SCHEDULE
1'-6" h6 ~ 17 Spaces @ 18" = 25'- 6" LEW.W. Mk. | No. | Size| Length | Type Bending Details
¢ ~c8 Opt. Constr. Jt. al | 6 | 6 | 54'-9" | Str 0" . 5-10" 2
‘\ b3 | 6 | 6 | 53-6" | Str. Y I“—"I RN
8" s ¥lcla| 5] 4-6"]1a 9% 11 {\
4n == | A [ | _|1
A T c7 4 5 29'-0 Str. s
3" zzdil e ———— . = 7
A v = 8| 2| 5| 7-0" |198] % R .
1 T T T ! 9| 4| 5| 26-3"| St | = < | & =
d} =seadlih 8 = ct0] 2 | 5| 7-0" | 198 = =
A \_ ® c.,f d4 | 4| 5| 7-0" | 198 IEx )
K S : el | 54| 4 | &-0" |S12 Type S6A Type S12
S _— o e2 | 83 | 4 12'-9" | S12A Type S12A
- - - . an
= SECTIONH-H SECTION J -J o Tos T 4 | 4.9 | sea 5.3 .d4 o
‘ @6 51 5.0 st 50" |8 g9, 26'-6" _ 4'-0 | o
S ~ W ) I @9 98 | 6 | 5 | 5-0" | 198 12 2 | 0
& \‘\NN\J ' ploo [ 13| 4 | ae-6" [198] —~B4% @
= o g10| 2 | 4 | 28-9" | 198 e 195 12% =
] - 9" #lo??]| 13| 4 | 317-0" | str. | VP 4% a | 12
| Hoo@o | |.<_>.| o T e e Tor ggl v | 266 | <13%
. - 7 orc9 7 orc9 @lne| 9| 4| 29-3" | 174 5-3"_ d5
RS 910 k4 % i v Tl @ln7 | 8| 4] 20-3 | 174 50" |et0 Type 198
IS * hé f K ¢ 2 c Blkal 26| 4] 20-0" [ 174 12
4 7 ——— — T c7orc9_/_. . [~ c70rco . k5| 2 | 4| 4-9" | 17A c1015%
A P k6 | 23| 4 | 20-0" | 17A 12195 ud, 52'-1" _ 509'- 2"
% T nmrr1r1r111-rnr _\{'5'13_ 17171 LT T ?\L @ 080’010_/’;' \080r010 p6 | 10 6 7'-0" Str. Type 19B 5% u2| 5-0 21'-9"
R I * 4 ¢H | H p17 opt. Constr. Jt—"| :L ¥|p13] 7 [ 4] 29-6" | str -
K | [ I N * 30-6" | st 3 S
N e2 e2 | ® o pl14| 2 4 T, o o S|
(L : ! ' ! e (IR N *|p15] 2 | 4 | s2-3" [ s | 911 5-6, 25-6"_, S
L) | T 0 ¥lote] 2 [ 4] s3-0" [se |3 | | <<
9 l—e p13 C > /__' _d\\ - *|p17] 2 4 35'-3" Str. | o E Ol O o q1-9 15- 0"
VIEWF - F g3 org8 — ) — g3 org8 *|p18| 7 | 4 26'-6" | Str. | J u Ryl P
-|E> - / .-_:.\\ ¥ p19] 2 4 27" 9" Str. 8 | | | us| 55'-57%"155'-9%
. . k5 —| T ¥|p20| 2 | 4| 29-6" | st g11 256" | _5-6"
2.6 24'-0 . » o ¥|p21| 2 | 4| 31-6" | st
O.F.W.W. k6 ~ 45 Spaces @ 6" = 22" - 6" 6{ o |1'-0" / o [ K|p22] 2 | 4| 33-3" | st
LF.W.W. h7 ~ 15 Spaces @ 18" = 22'- 6" 1'-6" N OUTLET APRON k6, 3'-11" 14'- 0"
T e3 |56 4] 8-6" | s12 ka|3-10%] 14-0%"
c10 c Lo ut | 49| 4| 23-6" | sir.
R N n7l 3-117 140" | .
[ u2 | 3| 4| 26-9" | st 125" | | _k5 Y
-\‘ rs§§\ g / - \ @ 3 y . o St 1 | el 3-10 %" 14'-0 %" ?0 E
t L B | «
_______ e \§§\\Q[[4" 5 T * '*\ Blus | 11 4] 111-3" | st Type 174
| = : Nl - us | 5 | 4| 59'-6" | str oy e | |
+ — T N N g9 org11 - - g9 org11 o =
T T:mi 1 \i\\\ c9 ] ] ® N
N N ~Jl g EEEE ol e
5 s N . d r(—,.'_3 11 ¢ 3 J J 3 et
~ g NS . - I
\\\: > L hel &8 | 93| SN F
~0 — 5 he orh7—— [P [ K4orke D 26'-9", 970 w7l 87w | 9-3%"
Y NP Type 1A . pn 8
AN 9 ~J] L 2-6" _|9g ol 81077 -0
p5) B c L NOTES: 12 R
T 911 @9"— '/?17 RS ) - All dimensions are out to out of bars. ~ 13%e k6| 8'-10%"| 9'-0%
'Ll’ \ B \ S / # See cutting diagram. Tvoe 17A
. \ - e a1 L ) Type 19B ype
\ @5 ©° - % Bend in field as necessary to fit. yp
7 I
N 911 @ 9" GWW \ \- l‘/
~ M S " X
. 6 R 53"
1 N
% k6 1N i . > Constr. Jt. — A .
© %— g12 —\ h7 (oi 5 E\,‘ ™~ L\ [ T>~—g100rg12 p;gor p17 or :Q SITE 1
———— e e - , X praorsre | U] é P2z N ALTERNATE A
. 7 - . LEELT pw}____ I A _L-; (I T O R IRE W Ty OUTLET DETAILS (B)
p22 J | J | ©| S E— 3 S R . R i FOR
| | Ml Ll ez & ° SR B N g ! , '
| | Ay ] |t M 4-12'x 12' BOX CULVERT
o o p14or p16or 3
c L e | Le = 62—t pé {Erd p21 o OVER GRINDSTONE CREEK 20° RHF SKEW
-I—» ol \_opt, Constr. Jt. STA. 20 +30.00 SEC. 8/17-TOIN-R21E
VIEWG -G N 5 p13aor | STR. NO. 28-195-480 NH 0014(230)145
< p18[ [] HL-93
ESTIMATED QUANTITIES '
Class A45 Struct LEGEND FOR PLACING RE-STEEL FAAKON COUNTY
ass . B ructure -
ITEM Concrete, | Renforcing | Eycavation, : , el || S. D. DEPT. OF TRANSPORTATION
Box Culvert Box Culvert O. F. W. W. - Outside Face of Wing Wall 9 59"
TNiT oo Ve, b, o v, I F. W. W._-_Inside Face of Wing Wall e DECEMBER 2021 @ OF @
Outlet 445 4804 21.8
Outet Aioman 207 158 07 SECTIONC - C DESI?;:IAED BY | CK. E;IES. BY DRAFBTTED BY %&/4 é ;
HAKNQ4FW 04FWVMBO7 IDGE ENGINEER




S@;’E PROJECT SI-’!E)E S'I'}_?él’éll__s
F8=49'-0" 1-0%" NH 0014(230)145 -
on Iw8~23paces@67/2”=1’-1” W8 ~ 71 Spaces @ 9" = 53'- 3" (L.W.) S.D. E10 E62
2" || W8~ 2Spaces@5%"=11" w8 ~ 65 Spaces @ 9" = 48'- 9" (M.W.)
2 || w8 ~ 60 Spaces @ 9" =45'- 0" (S.W.)
8" s8 ~ 53 Spaces @ 12" =53'-0" (L.W.)
8" s8 ~ 48 Spaces @ 12" =48'-0" (M.W.)
8" 8~ 43 Spaces @ 12" =43'- 0" (S.W.)
8" q8 ~ 57 Spaces @ 12" =57'-0"
2" n8 ~ 95 Spaces @ 5" = 39'- 7" 5", n0 ~ 42 Spaces @ 5" = 17'- 6"
2 m8 ~ 86 Spaces @ 5 %" = 39’ - 5" 5% mo~38Spaces@5 %"= 17'-5"
2 K8 ~ 58 Spaces @ 12" = 58'- 0" -
2" j8 ~40 Spaces @ 12" =40"- 0" 12" JjO~ 16 Spaces @ 12" =16"-0"
o h8 ~ 101 Spaces @ 7" = 58'- 11" C
[TT e 1T
h8 p8s q8 p88 88 88 W. P.
2 | P _
} —
i afaladsdndnaiaiafala :::::::::::::::::::::::::::::::::::::::[
" ] \@ha "
k8 3 I N { K8
3 Ny jo
p87 @ 12" i
i 087 @ 12"
087 @ 12"H
s8
e e == HOO0OTTOH0al e :::%:::::: S LEGEND FOR PLACING RE-STEEL
T Tl T T O I D o o o sudadnim T.7.S. - Top of Top Slab
WT p8|6 ’ pee p|86 B.T.S. - Bottom of Top Slab
1 1 1 T.B. S. - Top of Bottom Slab
/ B. B. S. - Bottom of Bottom Slab
" 3 U . >~ . ~ J S. W. - Short Wall
p85 @ 12 8.5 S T,B-S Il B,T-S S T 1. {’ 085@ 12" M. W. - Middle Wall
B- I . 7 L.W. - Long Wall
085 @ 12"[ " /
_ HIAV/
s8 s8
5
NN NN EEENENEENESEENENE apajagafuipipapapgs 1 e o o o o i o S
B =saaveinas fﬁ"g'_ﬁiaijl'aﬁﬁguf naEHAAal FEHIE HTH AT I H R HT '__@'?é_
ws | | Fps4 % P84 p84{ @
! m8 T 18 !
8 W 7
W f
083 @ 12" SO ™~ T m ~ 083 @ 12"
083 @ 12"H
|
s8 i s8
t
T AR A jiwi 1T ufindsdudnnpnbniuln :::::#::::::::::
11 (Il IrT
8 p82 w8 Fp821H p82{
| | SITE 1
7 ALTERNATE A
pe1 @ 12" I 2T § v } F8 BARREL END SECTION DETAILS (49' - 0") (A)
>~ Ml =~ 7 p81T@ 12
p81 @ 12"H // FOR
P ; «8 4-12'x 12' BOX CULVERT
q8 4 e / q8 OVER GRINDSTONE CREEK 20° RHF SKEW
_ 'Wm' O H A A H A ol u{l ié STA. 20 +30.00 SEC. 8/17-TO1N-R21E
f i STR. NO. 28-195-480 NH 0014(230)145
ns  pgo q8 I p80—\! p80—[ p80—/ w.p. HL-93
L e L[]
HAAKON COUNTY
2 h8 ~ 69 Spaces @ 7" =40'- 3"
2" k8 ~ 40 Spaces @ 12" = 40'- 0" S. D. DEPT. OF TRANSPORTATION
5 | 48~ 39 Spaces @ 12" = 39'-0" DECEMBER 2021 OF @

PLAN

. . DESIGNED BY | CK.DES.BY | DRAFTED BY
(Outlet End shown, Inlet End similar by rotation.) oM BB aT %& /4 é g Z E
IDGE ENGINEER

HAKNO4FW 04FWVMBO08




STATE PROJECT SHEET | TOTAL
OF NO. SHEETS
ESTIMATED QUANTITIES . NH 0014(230)145 =11 | E62
p80 or p88 p81, p83, p85 or p87 8 p80 or p88 q8 —
Class A45 | poinforcin g Structure
T s ITEM Conerete, | "gieg)"™ | Excavation, REINFORCING SCHEDULE
Keyway(Ty;Zl\ 1 e e e e \ Box Culvert (For 2 - F8 Barrel End Sections)
. I I O I Y I I - o T R R S vy vy vy v v vy vy vy vy v vy UNIT Cu.Yd. Lb. Cu.Yd. Mk. | No. | Size| Length | Type Bending Details
'l el ol B el e e e ol — Y f? i ! m, i 2 - F8 Barrel End Sections @ 49'- 0" 472.8 85354 159.6 h8 | 344 | 4 14'-0" | 17A
Ln0 or n8 Wno orn§ @ 01341 6 62'-3" | Str. | 7
q8 8 1164 6 | 50'-3" | str. | NIg (Exact)
k8 |200| 5 | 22'-9"| 17 | (EE
T ~ ) ~ mo| 39| 5| s6-9" [ str | R
| w8 ——f->t | L[] m8 | 174 5 52'-6" | Str. .
k8 h8 Blno| 43| 5| 53-3"| st 2% w8 2"| h8
n8 | 192| 5 51'-6" | Str. Type 17A
W- “\‘N ’ W- p80] 40 | 4 | 40-3"] st Type ST1A
¢ 0O : I ¢ (o} | p87| 46 | 4 | 84'-6" | Str.
" A gy w1 A\ " p82] 38| 4 44'-6" | Str. no, 2'-7" 50'- 8"
p80 orp88 @ 18 O p82, p84, or p86 @ 18 p80orp88 @ 18 OPTIONAL FILLET DETAIL el 555 T 26 . oo s v p——
I J J N (At Bottom Slab) p84| 38 | 4 | 490" | sir . -
" B M r N NOTE: B[ 85| 46 | 4 | 103-0'| st ! : -1
Contractor may form'the optional full _fillet, with 2" Chamfer, as detailed. p86 | 38 4 53-9" | Str Q E o
q8 * VR ,rl,g or m|8 /ﬁ m|0 or ,Ing The cost of the additional concrete will be borne by the Contractor. ?| 087 | 46 4 112-6"] sir e n
’ " X M|~
SSSE fiH OPTIONAL POUR - BOTTOM SLAB pelao [ 4 | so-0'} s | o ‘
EEEEEEEEEER --A-_ e e The Bottom Slab may be poured continuously, at the option of the qg 3921 5 9,_ 6” 17A | &) O © jo | a48-1" 40"
—7 T - —— - Contractor, with the use of a Preformed Metal keyway conforming to the SC | 588 6 8'-0 Str. — —
m keyway dimensions and location as shown on the plans. The keyway w8 | 406 | 4 29'-0" [S11A mo|_52"-3 4'-6
s8 kg e length will be full width of the bottom slab. Care will be taken to maintain al 21 [136] 5 3.6" | Str. ol s0-8" or_ 7
80 88 i8 80 88 8 proper alignment of the keyway during the pour sequence. All additional
pevorp P81, p83, p85 or p&7 / peborp q costs of this option will be borne by the Contractor. 4o
9" k8
ELEVATION | A Place z1 bars thru construction joint between barrel p87, 64'-3" 58'-3"
sections as shown on Standard Plate No. 460.10. p85| 49'-6" 53'-6"
! Quantity of z1 bars is for one construction joint. FEN
Box Clulvert kS p83| 45'-0" 49'-0"
51'-9 © @ Type 17 p81| 40'-3" 44'- 3"
25'-10 %" ) 25'-10 %" NEIEIRS
1 Q| o Q| Q
9" 12'-0" L 9 12'- 0" L 9 12'- 0" ol of of @ 1
1 " =10 " AU g1y " =10 " AU 104 N| N NP N |
1-9" 10 Spaces @ 12" =10'-0 1-4%" 14 10 Spaces @ 12" =10'-0 1-4%" | 1-4%" S RIS
t I s A O O] O] O ' aqn ' an
‘ joorj8 s8 ‘ | ps2 ersa 8 ‘ psa— | 5 W ®€ p81l _44'-3 40'-3
-\ ; | _\gl o N E p83| _49'-0" 45'- 0"
. — P D i s P T S U S P A R P ~ p8s| _53-6" | _49'-6"
© M _d & : P PRSI SR S S W a’ o ‘e e e - g . e e g e g tl e e A @ @
o p80 or p88—< - v o } - . —— — T R  —— p87|  58'-3" 543"
- . \/ - ‘X/’ _ | , \/ 4-9" | k8
] p81 or p87 p83 or p85 Opt. Constr. Jt. (Typ.) '|' p83 orp8s OPTIONAL ks{;—l};lz.l)CE DETAIL
| ] Contractor may use optional reinforcing steel splice, as shown.
O The cost of the additional reinforcing steel will be borne by
b o ..I o the Contractor.
as—|| NOTES:
| : | | All dimensions are out to out of bars.
- B {1 See cutting diagram. 4-9" g8
|l '! ‘ Request for additional reinforcing steel splices at points other
R k8— - . than those shown, must be submitted to the Engineer for prior Type 17A
© N | ] approval. If additional splices are approved, no payment will be
é T I™—nhs i ] allowed for the added quantity of reinforcing steel.
Sl2|  psoorpes—- 082 or p36 v | 2 LEGEND FOR PLACING RE-STEEL
= ® ] /\ (/|\ A O. F. O. W. - Outside Face of Outside Wall
§ : ok I. F. O. W. - Inside Face of Outside Wall
g : : | M._W._- Middle Walls
%) E _-_‘/—WB ~_-I_-_‘/—w8 SITE 1
b =
I T ALTERNATE A
q8\ -] . "
N 5 F8 BARREL END SECTION DETAILS (49' - 0") (B)
» o i..i
el 1] 6 11 Spaces @ 12" = 11'- 0" (Typ.) 6" 1 FOR
<] Ik ' '
4 -12'x 12' BOX CULVERT
] 1 S mo or m8 p81 or p87 :‘ p83 or p85 Constr. Jt. (Typ.) ! p83 or p85 OVER GRINDSTONE CREEK 20° RHF SKEW
N s TN % \ /X cRs 3 /X XQ - /\ STA. 20 +30.00 SEC. 8/17-TO1N-R21E
o —— ————— ) STR. NO. 28-195-480 NH 0014(230)145
oo Lo s WY
Z,go or p88 joorj8 _/I p82 orp86— | s8 :0‘ p84— i s8 S HAAKON COUNTY
N
ol L S. D. DEPT. OF TRANSPORTATION
23" 10 Spaces @ 12" = 10'- 0" 1-47%" | 1-4%" 10 Spaces @ 12" =10'- 0" 1-47%" | 1-4%"
529" DECEMBER 2021 @ OF @
F8 BARREL HALF SECTION DESIGNED BY | CK.DES.BY |DRAFTED BY %&
(8' - 0" Maximum Fill) CM BB BT /4
HAKNO4FW 04FWVMBO9 IDGE ENGINEER




STATE PROJECT SHEE TOTAL
OF NO. SHEETS

SD. NH 0014(230)145 E12 E62

17"
%u 1%1: 21/211 1" 21/211 1" 21/211 1" 21/211 1%:: %" p ‘Al Z1
\ [
I \ L
a{? . . . . . . . . N
(;3 — Py e e e e e e e e e — —— = ]
f PLACE PLACE B3 6" z1 bars spaced @ 12" 6’
APPROPRIATH] APPROPRIATH Y o W _ (Typ.)
NUMBER NUMBER iy . i
0|
- = | "
| K / HERE HERE i o pbars @ 18 Z1@ 18" (L.F. W.)
= Qﬁ ‘:’ E 0 .
N 3s
k g3 g W.
>y ol s .
g~ . .
_ YEAR PLATE DETAILS 3 & 21 bars spaced @ 12" P L g
GENERAL NOTES: N ) | ——— 2"x 3" Keyway (Typ.)
A -
1. Year plates of the general dimensions shown will be constructed on all box culverts and bridges. The year plates will be constructed in reverse . ‘ ‘Olﬁ* M L z1
and attached to the forms in such a manner that the finished imprint in the concrete does not exceed one-half (1/2) inch in depth. \I -~ L /
2. Year plates will be located on structure(s) as follows: X 1 f. . . . . . ! /L _____ \_\ _______ N
a. On cast-in-place box culverts the year plates will be four and one - half (4 %) inches below the top of the upstream parapet wall and centered

laterally on the upstream face. On ﬁrecast box culverts the year plate will be centered laterally on the upstream face of the top slab. Where an ! P
extended interior wall interferes with this location, the year plate will be centered in an adjacent barrel.

b. On bridges with six (6) inch curbs, "Jersey" shaped barriers with no endblocks, or "Single Slope" shaped barriers with no endblocks, the year
plate will be centered vertically on the curb face approximately six (6) inches from the end of the bridge, or as designated by the Engineer. On TYPICAL SINGLE BARREL VIEW A - A
bridges with barrier endblocks, the year plate will be centered on the upper sloped portion of the barrier approximately 5'- 6" for "Jersey" shaped
barriers from the end of the bridge and 7'-6" for "Single Slope" shaped barriers from the end of bridge, or as designated by the Engineer. ELEVATION
There will be one year plate at each end of the bridge on opposite sides.

c. When the plans specify that both the original date of construction and the date of reconstruction are to be shown, one date will be placed as

listed above and the other located adjacent to it. Both year plates will be shown at each end of the bridge on opposite sides. RISE X"
' ' _ s LEGEND FOR PLACING RE-STEEL —— =
3. There will be no separate measurement or payment made for year plates on box culverts and bridges. All costs for this work will be incidental to I F.W. - Inside Face Wall 7.0 9"
other contract items. — " 0" —
Year Plate See Note 2 (c) 5-0 6
6. 0" 3
710" o"
8- 0" 6"
. . . . . . . . 9’- 0" 3”
_ >< 10-0" 9"
| s 11-0" 6"
. . 12-0" 3"
Year Plate See Note 2 (c) 13- 0" 9"
B3 6" 21 bars spaced @ 12" 6" 14°0" g
Year Plate u. Ty
g9 ’ wl oI GENERAL NOTES:
- [0} . .
e T TYPE B CURB | - " A

) QO o the top and bottom slabs. z1 bars

o ¢ \5\ Year Plate See Note 2 (c) Year Plate Seyeeglf:;azte(c) g.]'% . . will be lapped with the longitudinal

. b N ” " \ p bars in the inside face of the wall

Year Plate / " N 6" z1 bars spaced @ 12 6. for outside walls and in either face for
’ N 43 (Typ.) interior walls. z1 bars are listed and
[ ’/ . ‘“l > . included elsewhere in plans.
< = —
“ 1 \l 2. Drainage Fabric Protection will be
) i ) x | 1 placed in accordance with Section 422,
End Bridge End Bridge : : : : : : : : or Section 560, whichever is applicable.
TYPICAL MULTIPLE BARREL VIEW A - A
BARRIER JERSEY BARRIER SINGLE SLOPE BARRIER
January 22,202/ June |, 2022
g PLATE NUMBER g PLATE NUMBER
460.02 460. /10
P YEAR PLATE DETAILS P BOX CULVERT BARREL TIE REINFORCEMENT
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Eyebolt (See EYEBOLT DETAILS) )P*\

— X X X X <
X X X X —_—
—X X X X
\
NG
- %
ANY ™)
17
z Flowline Box Culvert
///\//\ >
SRS
GOSN
NNZ AN T
N
U
L -
DETAIL FOR FENCE ANCHORS
y Eyebolt
fro_d
GENERAL NOTES: = I Ir {_
§ ™~
1. The fence and post details shown are for illustrative purpose only.
The fence shall be as specified elsewhere in the plans. See Structure Plans for I
2. Eyebolts shall be placed on all of the box culvert wing walls. Wing Wall thickness

3. Eyebolts shall be % inch diameter and shall conform to ASTM A307. VIEWA-A

4. Eyebolts, nuts, and concrete inserts shall be galvanized in accordance
with AASHTO M232 (ASTM A153). Concrete inserts of corrosion
resistant material need not be galvanized. . Length of Eyebolt

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

(%

Cast-in-place Eyebolts
shall have nut attached

6. The cost for furnishing and installing eyebolts and/or concrete inserts

shall be incidental to various contract items. EYEBOL T DETAIL S

December 23,2012

PLATE NUMBER

FENCE ANCHORS FOR 620.16
BOX CULVERT WING WALLS

Published Date: 1st Otr. 2023
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The elevations shown in these plans are based on the National Geodetic S@J E PROJECT SF’{I%E g}?g#s
Survey (NGS) North American Vertical Datum of 1988 (NAVD88). NH 0014(230)145
X147'- 8 %" 14-0" SD. (230) E14 | E62
X Dimension may vary with installation X737 %" t X741 %"
and/or fabrication. See Shop Plans for 24'- 7 %" . F8=15'-0" | X-68'- 0" Precast Box Culvert . F8=15'-0" 251 %"
actual installation length. (Iniet) | | | (Outlet)
% Minimum distance to satisfy fill slope. *50'-0% *50'-0%
A Based on dimensions shown. /r \ 1-09" 1-0%" l_
O Based on Ts = 9" and Tm = 8", W.P. "A" S22 é‘ Z E‘
Top Limits of Undercut.
(See Typical Section on Notes
and Undercut Details sheet.) / Type B Drainage Fabric
/ Ry Class B Riprap
J<——Subgrade Shoulder /””J/ Subgrade Shoulder ——s/
/ /
o X5 LEGEND
O Sta. 20 + 58.25 ! 7 i ;|
________________ JE W.P. "G" w= Wldth of Openu_vg
H = Height of Opening
=\<g ——— Tt = Thickness of Top Slab
';0 A Tb = Thickness of Bottom Slab
= N 3 Ts = Thickness of Side Wall
3 e e W | o Tm = Thickness of Middle Wall
~ '363 = INS o
30 K
g TEer 5
= —(- o8 = = I 1>
BN = =1 o|Z ]
R g3 Sz Sta. 20 + 30.00 X028
) S ~| . . / - -
S g SR = /| F.L. Elev. 2128.60 o |
SIS | N INDEX OF CULVERT SHEETS-
T _13°2 AF.L Elev. 2128.41 N e Sheet No. 1 - General Drawing and Quantities
+—-§—-—-— - —- et Lt 4 === g5 e — e — - — - S —1 Sheet No. 2 - Notes and Undercut Details
S 3 Sheet No. 3 - Inlet Details (A)
Sheet No. 4 - Inlet Details (B)
s Sheet No. 5 - Inlet Details (C)
s f% t Sheet No. 6 - Outlet Details (A)
- 32 |, o | Sheet No. 7 - Outlet Details (B)
- —&- o] 7 - u') < Sheet No. 8 - F8 Barrel End Section Details (15'- 0") (A)
3 E% N ;o:\‘ Sheet No. 9 - F8 Barrel End Section Details (15'- 0") (B)
S S 7 Sheet No. 10 - Details of Standard Plate No's 460.02 and 460.10
=
S / Sheet No. 11 - Details of Standard Plate No's 560.01 abd 620.16
5 o [/
i {— d
—f/= i Bl E‘,
Q‘E o] P weo— wp. = IS ESTIMATED QUANTITIES
o
== T ITEM UNIT QUANTITY
———————————— - = Class A45 Concrete, Box Culvert Cu. Yd. 318.9
24'-0" Reinforcing Steel Lb. 53269
4& Structure Excavation, Box Culvert Cu. Yd. 162
Box Culvert Undercut Cu. Yd. 726
NOTE: Controlled Density Fill Cu. Yd. 27.0
26'-7 Y 26 -7 Y Box culvert flow line has been depressed 1'- 0" below channel 2-12 :X 12: Precast Concrete Culvert, Fumish Ft. 68
| 4 ; 4 y flow line to accommodate aquatic organisms. The 1'- 0" 2-12'X 12" Precast Concrete Culvert, Install Ft. 68
Subgrade Shoulder ¢ Subgrade ! Subgrade Shoulder depression will be allowed to fill in naturally over time. =*|Class B R’p.rap ' Ton 130.0
Elev. 2146.99 Elev. 2147.49 | Elev. 2147.00 Type B Drainage Fabric Sg. Yd. 152
H.W. Elev. 2139.6 (100 Year) A % Quantity is based on 9" bottom slab, 9" top slab, 8" outside walls.
N —~ | * For estimating purposes only, a factor of 1.4 tons/cu. yd. was
D.H.W. Elev. 2137.4 (25 Year) o '** , used to convert Cu. Yd. to Tons.
. ms—s—os s T F——F - FT - T T ——F 3= 1> :
SN = \—————————:Q - 171"t Tt T rr———rr~7 =" ~
RS = @ L~ T @ Class B Riprap 5 @ .
o - ' S RN S~
1R & NS ~> F.L. Grade Y » ISR
© AF.L Elev. 2128.73 —\ s NS W> 2'- 0" Transition (Typ.) S| N SITE 1
S T -0. /. N 2
| L - -] NN I I I -
e e T et iy .y it e G S (i) () Y SO R g ALTERNATE B
= \ e e e ,.J ——————— i_\Y ——————————————— A G ~ =F— GENERAL DRAWING AND QUANTITES
S S S F.L. Elev. 2128.60 % N
= AF.L. Elev. 2126.76 3 [ Bottom Limits of Undercut. N Type B Drainage Fabric N FOR
~ (See Typical Section on Notes > . 1 '
P 1 Sta 18 +00.00 P. . Sta. 25+ 20.00 and Undercut Details sheet.) ELEVATION 4 1 2 X 1 2 BOX CU LVE RT
- 1. Sta. 16+ 00. Elev. = 2148.92 (Finished,
Elev. = 2148.90 (Finished) _p ¢ b, V.C.-1000 ( ) (C. . P. - PRECAST)
S P T TABLE OF WORKING POINTS OVER GRINDSTONE CREEK 20° RHF SKEW
S Pl | 2_ HYDRAULIC DATA ;Qd = Desiglz_:;ﬁsz‘(;f;rze for the proposed culvert based on 25 year W.P. STATION OFFSET STA. 20 + 30.00 SEC. 8/17-TO1N-R21E
requency. El. 4. = = ~ ~
B g hert 17" Surfacing Q, 2173 cfs QOT = Overtopping discharge and frequency > Qg year recurrence ”A" 20 + 52.54 69'32'“' STR. NO. 28-195-480 NH 001 4(230)145
ox Culve 1% A, | 410sq interval. EI. 2148.7 @ Sta. 13 + 68.00 . B 19 +77.94 69.09" Lt. PCN 04FW HL-93
' 2 ~ 4.99 v, 6.3 fps Q. = Designated peak discharge for the basin approaching proposed "C" 20+ 41.12 ‘:7' ?)j'lit‘
971=0.0029 % o, 2173 ofs project based on 25 year frequency. g — ;Z : g;g‘; 477'04' R: HAAKON COUNTY
Q Q,,, = Computed discharge for the basin approaching proposed project — . —
I'Z Sta. 20 + 30,00 Q1oo 38(;6 cfs based on 100 year frequency. El. 2139.6. g ig + Z}g% 29723 RRtt S. D. DEPT. OF TRANSPORTATION
a. . or >Qs00 _ . . "G" + 89. .88’ Rt.
S Vinax = Maximum computed outlet velocity for the proposed culvert, T ; DECEMBER 2022 @
2 Sta. 20 + 20.00 Sta. 30 + 20.00 Vinax 10.6 fos based on 100 year frequency. H 20 +28.35 69.45 Rt -X028- OF
Sta. 18 + 00.00 Sta. 25 +20.00 DESIGNED BY | CK.DES.BY | DRAFTED BY %&/4
PLANS BY :
BB AU
VERTICAL CURVE DATA OFFICE OF BRIDGE DESIGN, SOUTH DAKOTA DEPARTMENT OF TRANSPORTATION HAKNOAEW DAFWVNBT2 BT %%
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SPECIFICATIONS

1.
2.

Design Specifications: AASHTO LRFD Bridge Design Specifications, 9th Edition.

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

GENERAL NOTES CAST-IN-PLACE PORTIONS

1.

Design Live Load: HL-93 and construction load consisting of two 7' - 6" gage
axles spaced 30 ft. apart with gross axle weight (each axle) = 95,850 Ibs. The
construction load will not be applied until a minimum of 4 ft. of fill has been
placed over the Box Culvert. Other construction loads in excess of legal load
must be submitted thru proper channels to the Office of Bridge Design for
analysis.

. The design of the barrel section is based on a minimum fill height of 2 feet and

includes all subsequent fill heights up to and including the maximum fill height of
81t (F8).

. Design Material Strengths: Concrete £'c = 4500 p.s.i.

Reinforcing Steel £y = 60000 p.s.i.

. All concrete will be Class A45, Box Culvert conforming to Section 460 of the

Construction Specifications.

. All reinforcing steel will conform to ASTM A615 Grade 60.

. All lap splices shown are contact lap splices unless noted otherwise.

All exposed edges will be chamfered % inch unless noted otherwise in the plans.

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

. The Contractor will imprint on the structure the date of construction as specified

and detailed on Standard Plate No. 460.02.

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

11.

Circled numbers in PLAN and ELEVATION views on the General Drawing are
section |.D. Numbers (see SDDOT Materials Manual).

12. Cost of Preformed Expansion Joint Filler used in apron construction will be

13.

incidental to the other contract items.

Soils below the bottom of the proposed RCBC consist of 4’ of gravelly clay sand
alluvium overlying Pierre Shale. Groundwater was encountered in the borings
at an elevation of 2131.7 during the subsurface investigation conducted in May
2020. Dewatering will be required during construction.

2' - 0" Undercut & Backill

UNDERCUT LAYOUT

(Bottom Dimensions)

60" - 3"

30-14%"

30-1%"

CAST-IN-PLACE

T

Box éulven‘ PR EC A s T

M M

9]
)
3
s
)
Q
S
@
>
2.
<
u

3

Nl

Undercut & Backfill

(min.)

29'-1%"

1
! 29'-1 %"

TYPICAL SECTION

(For Limits of Undercut)

ESTIMATED QUANTITIES

ITEM

UNIT QUANTITY

7 | Box Culvert Undercut

Cu. Yd. 726

¢ For payment, quantity is based on plan shown undercut dimensions and will not be
measured unless the Engineer orders a change.
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GENERAL NOTES PRECAST PORTIONS

1. Design Live Load: HL-93 and construction loading consisting of one 7' - 6" gage
axle with gross weight = 95,850 Ibs. The construction load will not be applied
until a minimum of 4 ft. of fill has been placed over the Box Culvert. If
construction loads in excess of legal load are anticipated by the Contractor, the
Contractor will submit a design analysis for the anticipated construction loading,
through the proper channels, to the Office of Bridge Design for approval.

2. The box culvert will be load rated in accordance with the AASHTO Manual for
Bridge Evaluation, 2018 Edition with the latest Interim Revisions using the LRFR
method. The rating will include evaluation of the Design HL-93 truck at both
Inventory and Operating levels and a Legal Load rating for three SD legal trucks
(Type 3, 3S2 and 3-2) as well as the notional rating load and four specialized
hauling vehicles. The structure will also be evaluated for the emergency vehicles,
EV2 and EV3, at the legal load rating level. All sections of the box culvert will
rate at HL-93 or better (Inventory Level). The three SD legal loads, the notional
rating load, the four specialized hauling vehicles, and two emergency vehicles
will rate greater than 1.0 at legal load rating level. AASHTOWare Bridge Rating
(BrR) is required to be used to rate the box culvert. Include the BrR rating model
and a load rating summary table with the load rating calculations, Submit load
rating calculations with the design and independent check design calculations or
shop plans, as appropriate.

3. The design of the barrel sections will be based on a minimum fill height of 2 feet
and include all subsequent fill heights up to and including the maximum fill height
of 8 ft. over the box culvert.

. Minimum inside corner fillet will be 6 in.

. Minimum precast barrel section length will be 4 ft.

. Lift holes will be plugged with an approved nonshrinkable grout.

N OO O A

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

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

DESIGN MIX OF CONCRETE PRECAST PORTIONS
1. Mix will be as per fabricator's design, however minimum compressive strength will
not be less than 4500 p.s.i. at 28 days.

2. Type Il cement is required.

CONSTRUCTION JOINT

The end of the precast section, at the construction joint between precast and C. I. P.
sections, will incorporate tie reinforcing steel and a 2" x 3" (nominal) keyway as
follows:

1. Tie reinforcement matching the size length, and spacing shown of the S. D. Dept.
of Transportation STANDARD PLATE NO. 460. 10 titled "BOX CULVERT
BARREL TIE REINFORCEMENT" will be fabricated into the end of the precast
section.

2. The keyway will be fabricated into the end of the precast section, continuous for
the full length of the slabs and walls, and positioned to be centered in the adjoining
cast-in-place section members.

3. All costs associated with furnishing the tie reinforcing and keyway will be

incidental to the unit price per foot for Precast Concrete Box Culvert Section -
Furnish.

SHOP PLANS

The fabricator will submit shop plans in accordance with the specifications. Include
design and check design, if applicable, with initial submittal.
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d3 12 5 6'-6" 19B F=te i< - lli < - I.il < | ] Ftp d<]
fe; ;? :: g:_g:: 2162 T 1A Lt < elli@ =9, 1< =< L=th d<]
N " . : ) _
T A P | | Fth ' df<] ¢|||<— <] I
g0 | 6| 5 5-0" [ 198 4.9 1 . | ! .
m g1 13 4 32'- 3" 19B en‘l@ éll.i.@ el-il@ ' = el‘u@ =\N
v 5'-0" c2 - = : - I S
532 224 ; 256, '5, 1;8 12 g1 =T 97 g6+l $<tg6 961> 4j<1-96 | ar= g =re¢ ©
®| g4 13| 4 30'- 0" St: \E 5%s o '-..' < g '-i:.. < -~ l:!l < ™ 'i‘ < | Q
g5 2 4 24'- 9" Str. Type 19B 125";/—1 =1 l_:l < = l'.l: < = lll =< = ?'_l =< 1 d :I =<
m gs 39 4 30'- 6" Str. 1 =P d1< = I_|.I.@ = III f< = I.|_.I = F=~tp ai<—
97 | 6 | 4| 25-3" | s 4.9 d2 : I | | I
" ™ e 1 I =19 d=— =19 | eH=<— F>1p &= =P H=<—
ot n1 | 8| 4 [ 20-6" [ 17A 50" o4 K1 =, b h5 | T
h2 1 4 4'-9" 17A 12 r e a|||<— o 1 | a»lce suidhiml
m h3 7 4 21'-0" 17A mE% X " " an:l(— w yn_ Lol dl< an.‘l(— Lth i<
ha | 11 4 5.3 | 17A 12102 : {'5% 11 Spaces @ 12" = 11'- 0" (Typ.) 5% NI (’4 h 12 Spaces @ 12" = 12'- 0" (Typ.) 4% ~ I h5 - hs . h3—f f<—k3
— Type 19B g2— [ —g7 97 o —g5
Bl ns[63] 4| 19-9" | 174 5% , y\l N—g7 W (Typ.) Constr. Jt. (Typ) o ﬂl "
D k1 [ 24] 6 | 28-0" | 17A 49 a3 s A —p10 pQZ\ )_L_ p97\ ) : I m4—\‘ p97\ R V,Lk = pQZ\ P9 JL.
ke 2 6 6.9 L17A 500 __|cb S AN — — —TN= e T e el B e R
m k3 | 22 6 28'- 3" 17A - R N[ R RN i R T, R - : ol i '._ R y oI ) B s N . R~
42 < w DRI a . b e, o e el e s . he 4 a4 4 .a - o el el PRRREEN SURPR AR - :
plmi| 4] 6 [ 113-3"] st 5157 = f ' ) =
c615% L2 .
Blm2| 34| 6 | 69-9" | Str. 12 Id_3\ p7 pg_M pg_\/ly m1- ?\Lpg 5 Lp8 Ny
m3| 2 | 6| 38-9" | sm Type 198 2 2 | : | oy S
n " 2 ' 1. ' " '’ " ' " ' 1y
md| 3| 6| 117-6" | s womgpge AW pr-2% g o 7-2%-|—|—| W gg o r-2% g -4 g o
g m5 | 36 6 77-9" | str. o g 42 2'-29" | 10 Spaces @ 12" =10'-0 ! —| ! I_ ! 11 Spaces @ 12" =11'-0 ! : | 11 Spaces @ 12" =11'-0 ! —| ! I_ | 10 Spaces @ 12" = 10'- 0 | 2'-2%"
mé | 2 6 39'-0" | Str. - 54-1"
T 2.6" go
m7| 4| 5] 57-3" [ st
1,
p7 | 3| 4| 26-6" | str. 10 %6
e ——— TYPICAL INLET SECTION
p9 | 103| 4 | 25-0" | s Type 198
#lpto| 9| 4] 28-0" | s 28'- 6" b2
Blp12] 9 | 4 | 277-0" | str. 49'- 3" b1
12 m5, _40'-0"_, 31'-9"
96 2517 5.5 L7166 md| 59'-11" | 57'-7"
4 %612 m2| 38-9" | 31-0" | F 12"
g4| _24'-8" | 5-4" Type 198 12
9 Y m1| 58'-3" | 55'-0" N Vﬁ ® M ot ESTIMATED QUANTITIES
o ¥| o - 3 in. Lap = 3'- 1
QR k3, _4'-0" 14'-1" OEO S E S & - . b Class A45 Reinforcing Structure
- l—a N .
5 5 , D on k1| 3'-11" 14'- 1" =Y B X ITEM Concrete, Excavation,
3 3 g4| 54| 24-8 PP m SSSS 1 1 4 AN |—— Lo Box Culvert Steel Box Culvert
g6| 5-5" | 25'-1 h3 s 5 = Ol of o o m1|66'- 10 %1 56'- 4 % Y ? N UNIT Cu. d. Lb. Cu. va.
'_B" 14'- 1" 2 i ' _qg" " L .
hi N o m2| 34'-97 | 35'-0 T~ Inlet 8.2 18203 55.0
m4| 59'-0" | 58'-6" -
- - " m
MRS | | ms5| 36'-0"| 35'-9" | F 6" Bevel —\
QI[N - SITE 1
AN N N
3393 | ERE Ao ialty ALTERNATE B
L !
” ens ol 9 ¢ g - o s 12, 2380 330 (At Top Slab) i
12 h1l _8-11 9'-7 - o g N INLET DETAILS (C)
5-0" k2 3| 9-2n | 9-10" o of 219 242 | 310 Opt. Constr. Jt. — 1~ S
Type 17A k1| _8-11" 9'-1" 58 e—,’ ~ ' ' FOR
RN e IIE 4-12'x 12' BOX CULVERT
3 3 B e N
1 Type 174 3l & pro| g7 | 135 EN i 1N (C. . P. - PRECAST)
g 3'-8" « "qn i qqn ©
L PR p12| 14-17 | 12'-11 < o] OVER GRINDSTONE CREEK 20° RHF SKEW
= o ’ o STA. 20 + 30.00 SEC. 8/17-TO1N-R21E
= 109 h5, 14'-1" . 3-8, & STR. NO. 28-195-480 NH 0014(230)145
Sl Zg1| 581 | 2471 7 ! 1 - 9% 1 HL-93
; } ! Q 12 SECTIONB -B
0|
Type 19B < N R
S —T NS & ol HAAKON COUNTY
0 = 0 o~
K < = S. D. DEPT. OF TRANSPORTATION
NOTES: vl sog | as] o VIEWF - F DECEMBER 2022 @ OF @
All dimensions are out to out of bars. T 1 T S6A (At Interior Wall)
o e
P See cutting diagram. ) » DESIGNED BY | CK.DES.BY |DRAFTED BY
¥ Bend in field as necessary to fit. BB AU BT /4 2 élzé wdy
HAKNOAFW _| 04FWVMB16 IDGE ENGINEER




STATE PROJECT SHEE TOTAL
OF NO. SHEETS
SD. NH 0014(230)145 E19 E62
12"
27 - 0" 0" f17
@s"=26
S NOTE: A ey,
92”39 spec® Apron will NOT be built monolithic with N a1 — _ !
5-,0" e2 the Box Culvert. i? . — A _
T 2-p14 =S é
2-pt15
2-p16
2-p17
P SECTION A - A
r;\v (At Top Slab)
~ —
S = 1@ 12" 9~
8 7-0%" N e \7 /\
N WA — == 22 N\ N—< N
——————— ——————— == 3-p13
=
c8 ¢ Et, E!
_at ®
2
3
& :
0 Ny
™
& 7
________________ 3 N 4
%" %" or %" Preformed
Expansion Joint Filler
.
g DETAIL "X"
4 s (At Bottom Slab)
SHRIEES ~ -
3o | o
g =" § l-(,\) t ': I—U1
__@.(%_ %:’8}_ = L z (@ RN A
ot ~ . ! .
. 1 1 il C U
2 % Opt. Constr. Jt.—H|-|- X Opt. Constr. Jt. — [
N = © RE
! x| . T s 1
[ [ ] [ [/ ] S = S . & o »
(77777777777 7777 7777 3 RS Y ® il
ud G’ . I e G K P A0 o UV s
NN NNENNN/INEEN. - et . A - ea—"[{/\
[ [/ 7777774777 /4] . ' [
/7 /7777 7i] susF2H $2-us RY
[ /4] 1 [ ] [4]]] o
[ [ 4] [ [ ] [4i]] @Min. Lap=1'-6" o 1%"Cl.
[ ] 1] /47 [ [1]]] N . _Aliwa
/4] ] -
5[ SECTION B - B SECTIONE - E
SITE 1
3-p18 2708 WP ‘ ALTERNATE B
__________________ i , >\_ T OUTLET DETAILS (A)
I / Z NN FOR
- ot PLAN = = o o 4-12'x 12' BOX CULVERT
* \ A I (Outlet Apron)
| | ' (C. . P. - PRECAST)
j J J J OVER GRINDSTONE CREEK 20° RHF SKEW
2-p22= 2-p21= 2-p20= 2-p19= €2 STA. 20 + 30.00 SEC. 8/17-TOIN-R21E
o STR. NO. 28-195-480 NH 0014(230)145
v oot am ~ HL-93
2~34S) 8"=22'-8 gn
5o ° — (i,_ o | s HAAKON COUNTY
|G G‘|‘ S. D. DEPT. OF TRANSPORTATION

DECEMBER 2022 @ OF @
PLAN
DESIGNED BY | CK.DES.BY | DRAFTED BY
BB AU BT %& /4£ M —
HAKNO4FW Q4FWVMB17 IDGE ENGINEER




STATE PROJECT SHEET| TOTAL
-|—> OF NO. | SHEETS
(5 C SD. NH 0014(230)145 E20 E62
= 270
ol _le: ki - 51 Spaces @ 6= 25 - 6" orww REINFORCING SCHEDULE
1'-6" h6 ~ 17 Spaces @ 18" = 25'- 6" LEW.W. Mk. | No. | Size| Length | Type Bending Details
¢ c8 Opt Constr. Jt. al | 6 | 6 | 56'-3" | Sir 0" . 5-10"_e2
‘\ b3 | 6 | 6 | 55-0" | str 9% f |'<—"| KN e
8" = Xl c | 4|5 4-6" | 1A {\
4" ez a c7| 4| 5| 29-0"| st |. . /)1
3" A - — — — — —— — — - N R o = 1
N v = 8| 2| 5] 7-0" [198|F NERAE .
1 T T T Y | 9| 4| 5| 26-3" [ str. |~ R g =
o7 T A ] ] ctol 2 [ 65| 70" 198 »
/;}/ﬁ \_ e cv:f d4| 4| 5] 70" [198 6, o y
g ] g8 d5 | 4 | 5 | 7-0" | 198 l.e_l5_2 W
X g Type S6A 5%
> :? s : e1 | 54| 4| 8-0" [s12 Type S12
S — g e2 | 83| 4 | 12-9" |s12A Type S124
- —1 - - ' an
= SECTIONH-H SECTION J -J o T T4 50 1 sea 5.3" . dd
g3 6 5 5! - OH Str, 57_ 0” 08 gg X 26'_ 6" , 4'_ 0” i ()‘\
= ~ W ) I @9 98 | 6 | 5 | 5-0" | 198 12 2 | 0
o F\N“\J | plo9 | 3] 4 [ se-6 [198] — ~\GBl4% ™
= o g10| 2 | 4 | 28-9" | 198 e 195 12% =
L p 9" @lo??| 13| 4 | 317-0" | str. | 'YPE 4% a | 12
| H 0@ | |.<_>.| o T e e Tor ggl v | 266 | <13%
. - 7 orc9 7 orc9 plne| o[ 4| 20-3" | 174 5-3"_ d5
R -g10 T k4 E) i v Tl Plnr 8| 4] 20-3 [ 174 50" lo10 Type 198
RS l h6 f K ¢ (B o ¢ Bl ke | 26| 4| 20-0" | 174 12
i N S _7(_ ______ c7orc9—/. S~ c70rco @ k5 | 2 4 4'-9" | 17A c1015% ” ,
: TN k6 | 23 | 4 | 20'-0" | 17A 1215 u4,53'-6 %" 59'- 11 %"
N "_4 T rrrT117 ‘\{[{13‘ 1717170 T T N egorc10—"[L |[>—csoreto p6 | 10| 6 | 7-0" | str.| Tywe19B 53 w2l 5-0" | 21-9
v % | ; 4 ¢H | 'H p17 Opt. Constr. Jt.—/:l_ ¥loa[ 7 [ 4] 20-6" | str -
o T~ o
B & 2 ' [ [l ¥|p1a| 2 [ 4 | 30-6" [ st e
€2 | . .
(L I l | ! P I I ¥lp15] 2 | 4| 32-3" | st 9”i 567 25'-6 | S
- ey * " ~
L p16| 2 | 4 | 33-9" | st | = = =
" = 2 J 3| 3
VIEWF - F g3 0rg8 - 930rg8 Xfore 74| 266" | St | o R L
-|E> - T .:‘~\ ¥lp19] 2 [ 4 | 277-9" [ str | 3 | | | ugl 56'-7" | 56"~ 11
o o K5 —=| ‘B ¥loz20] 2 [ 4| 20-6" | str g11| _25'-6" | 5-6"
2-6 24'-0 . o o ¥lo21| 2 [ 4| 31-6" | sir ' ' '
O.F.W.W. k6 ~ 45 Spaces @ 6" = 22" - 6" 6{ o |1'-0" ] [ [ K|p22] 2 | 4| 33-3" | st
LF.W.W. h7 ~ 15 Spaces @ 18" = 22'- 6" 1'-6" Lo ] OUTLET APRON k6, 3'-11" 14'- 0"
T e3 |57 ] 4] 8-6" | s12 ka|3-10%] 14-0%"
10 ¢ L ut | 50| 4| 23-6" | sir
Le ‘o w7l 31| a0 |
[ u2 | 3| 4| 26-9" | st 12%" Y
-\‘ I'S§§\ 8" / - \ V-" 3 y . o o 2 ! ! k5 6|3 - 10 %l 14'-0 %" ?0 ,:
A N " o - 0| ~
——————— F-—4--——- §§\\Q[[" v A "\ @l us| 10 4| 113-6" | st Type 174
—— ' Nl = us | 14| 4| 317-3" [ orr o ¥ N
+ * Y N 4 x| x| g g
—F ‘; §\ g9 org11 P g9 org11 SRS
e ol NSRS T [ I e o o
mf © _/ NS ~ T~ .,/ 311" ¢ 3333 | | E
~ 93 NS N [ r‘—)"_ of ¥
N > ~| L hel &8 | 93| SN F
™ I~ 2 n6 orh7—— P W4 orke D) 26'-9"_ 910 AR
N S ~J [ Type 1A 2-6" 198 10%"] 9-0%"
=) % c9 L NOTES: 12 ka| 8-10%7| 9-0%
g op N Ny All di . b 3% g-104%"| 9-01"
g1 @9" [ oY 17 N Ny N [ limensions are out to out of bars. 16 k6 2 2
g7 N B \\ : .,/ # See cutting diagram. Type 17A
\ © » o in fi i Type 198
\ d5 © . % Bend in field as necessary to fit.
911 @ 9" "fh,h/ NN o
A N 3 o 5.3
R R Constr. Jt. — - SlTE 1
i‘S K6 r—gm——\ oy br\w < N9 mrser pizer S
l Sk proersn— | [f] N ; ALTERNATE B
T k_ HEREI 37/____ T 1 1] _*_ B 94 i NN MENENINCHIN SR, WENENCHERCHN S € OUTLET DETAILS (B)
' V ' ' p18 _‘ f M N NG N
p22 T | 7 | o v Y — f‘ N FOR
| \ } i | NS S p6 <4 Blg g} , ,
| | L oo - | r=e2 N @~ i A 4 -12'x 12' BOX CULVERT
T t T [ T ] AN N 2
c L e e S ezt | P {BTger P";‘f} (C. 1. P. - PRECAST)
P e
-|—> I \_opt, Constr. Jt. OVER GRINDSTONE CREEK 20° RHF SKEW
VIEWG - G sl paa | STA. 20 +30.00 SEC. 8/17-TOIN-R21E
5 P&'_: § STR. NO. 28-195-480 NH 0014(230)145
ESTIMATED QUANTITIES : HL-93
Class A45 Struct LEGEND FOR PLACING RE-STEEL HAAKON COUNTY
ass . B ructure -
ITEM Conorete, | ReMorCing | Eycavation, : : el || S. D. DEPT. OF TRANSPORTATION
Box Culvert Box Culvert O. F. W. W. - Outside Face of Wing Wall 9 59"
UNIT Cu. Yd. Lb. Cu. Yd. L F.W. W. - Inside Face of Wing Wall o6 DECEMBER 2022 @ OF @
Outlet 455 4845 226
Outlot Apror 37E 21E 37E SECTIONC - C DESIGBgED BY | ck. L;\Eus. BY DRAFBTTED BY %&/4 % ;
HAKNQ4FW 04FWVMB18 IDGE ENGINEER




STATE PROJECT SHEE TOTAL
1'-0%" F8=15'-0" 1-0%" F8=15'-0" OF NO. | SHEETS
q8~6 Spaces@ 11"=5'-6" | 74" q8~6Spaces@ 11"=5'-6" _ | _7%" SD. NH 0014(230)145 E21 E62
k8 ~7 Spaces @ 11"=6"-5" 2" k8 ~7 Spaces @ 11"=6"-5" 2"
h8 ~ 10 Spaces @ 7" =5'- 10" on
P80 T k8 27X 3" 27X 3"
h8 - Keyway (Typ.) Keyway (Typ.)
W. P R A T 72 e N N — R A —
o/ )/ e B VO /1 nuninun s S ]
k8
p81 @ 12"
/ p81 @ 12" | J
8 n8
/ p82- w8
I L1 1AL =g/l Y A NN S A A 7 A N S N N B P3| —
et ITIITT R
\ yA
s8
p83@ 12"
B S p83 @ 12"
B T T LEGEND FOR PLACING RE-STEEL
jo T.T.S. - Top of Top Slab
% B. T. S. - Bottom of Top Slab
L1l s8 T.B. S. - Top of Bottom Slab
© 084 w8 W " ] L N L R R R R e e 1 B. B. S. - Bottom of Bottom Slab
2 Shrs annannard kuns sy NRMEINN < . S W._- Short el
—&-O—- — - —-Eii—iﬁaa e e —1— —&-O— - — - e g e ) -— M. W. - Middle Wall
3 Ny --——--—-- — 3 AT H A Hr N L. W._- Long Wall
«a /A LTI T ] @ / s [T .. — - ] 2 g
I
/I s8
H p85 @ 12" i
/ p85@ 12"
I'gs / 115
1.2 N N
~ , / ~
p8 w8 !
| i TR~ —- . £ RN ARNN NN NARNN NN NN ANANNN SO i
l. II-I i AN | | — A4 H H H —~+ H +~l+14+H H - H - — - — - - —_
F F N FHHH SESEIEAEREESEL SENEESEESTN) mu——
'/ [ p86
i I s8
T
u P87 @ 12" ’/ 8
m8 //
Ng p87 @ 12" J_
jo AL
mo h it K8
L LI, ] wisii | SITE 1
N e SRR (SRR N S e - R N R = - ALTERNATE B
X IIIIIIIIIIIIIIIIIIIIIIIﬂﬁlIIIIIIIIIIIIIIIIIIIIIIIIIII -------- ] N | —
_/' F8 BARREL END SECTION DETAILS (15' - 0") (A)
w. P. p8s q8 W. P.
«8 FOR
) ]
h8 ~ 43 Spaces @ 7"=25"-1" 2" h8 ~43 Spaces @ 7"=25"-1" 2" 4 - 12 X 12 BOX CULVERT
j8 ~ 6 Spaces Jj8 ~ 6 Spaces
jO~ 16 Spaces @ 12"=16'- 0" 12" 2" |@12"=6"'-0" jO ~ 16 Spaces @ 12" =16"-0" 12" ( 2" @ 12"=6"'-0" (C | P - PRECAST)
k8 ~ 27 Spaces @ 11"=24'- 9" 2" [mg~ 12 Spaces k8 ~ 27 Spaces @ 11"= 24'- 9" 2" 78~ 10 Spaces OVER GRINDSTONE CREEK 20° RHF SKEW
m0 ~ 39 Spaces @ 5 %"= 17'- 10 %" 5 %", [ 2" |@5%"=5"-6" n0 ~ 33 Spaces @ 6 %"= 17'- 10 %" 6 %"~ ( 2" |@6%"=5-5" STA. 20 + 30.00 SEC. 8/17-TOIN-R21E
48 ~ 26 Spaces @ 11" =23'- 10" 7y 8 ~ 26 Spaces @ 11" =23'- 10" 7w STR. NO. 28-195-480 NH 0014(230)145
s8~9 Spaces @ 12" =9'- 0" (S.W.) 8" 58 ~9 Spaces @ 12" =9'- 0" (S.W.) 8" HL-93
s8 ~ 14 Spaces @ 12" = 14'- 0" (M.W.) 8" s8 ~ 14 Spaces @ 12" = 14'-0" (M.W.) 8"
s8 ~ 19 Spaces @ 12" = 19'- 0" (L.W.) 8" s8 ~ 19 Spaces @ 12" = 19'- 0" (L.W.) 8" HAAKON COUNTY
w8 ~ 13 Spaces @ 9" = 9'- 9" (S.W.) GHW 2" S. D. DEPT. OF TRANSPORTATION
~ "= 150" 7" " -
- 20pcec @9 =5 ruwy Tl x PLAN - TOP SLAB DECEMBER 2022 or (11)
paces @ 9" =19'-6" (L.W.) Nl 2 (Inlet End shown, Outlet End similar by rotation.)
PLAN - BOTTOM SLAB DESIGNED BY | CK. DES.BY

(Inlet End shown, Outlet End similar by rotation.)

DRAFTED BY é
BB AU BT 4 /45 é/w I:
HAKNO4FW Q4FWVMB19 IDGE ENGINEER




STATE PROJECT S I"!E)E sTy?ET#s
OF .
ESTIMATED QUANTITIES
sD NH 0014(230)145 E22 E62
q8 p80orps8g j8 p81, p83, p85 or p87 p80 or p88 —_
Class A45 Reinforcing Structure
C te, jon,
- ITEM Box Cuivert | Steel | greavanon REINFORCING SCHEDULE
2"X 3 Box Culvert -
¥ Keyway (Typ.) For 2 - F8 Barrel End Sections)
v v v v v vy S A —— HEEEEREEEEEREEE yway (1yp. UNIT Cu.Yd. Lb. Cu.Yd. Mk. | No. | Size| Length | Type Bending Details
i Ly i A NN NENEESNEN 2 - F8 Barrel End Sections @ 15'- 0 153.7 28006 52.6 8 11701 2 | 12-3 | 174 o1 Y
n0 or n8- no or ng- o @ jg g; Z 2(1) - Z zif mo| 3-7" 52'_ 8"
= L. H ' " ' "
k8 | 72| 5 | 22-6" | 17 ol _2-0 48'- 9
T T T T T Blmo| 40| 5| 56-3"] sir NS
S| & =
—=<——w8 m8 | 26 5 53'-9" | Str. STole T
h8 =TT~ T k8 @l no|34] 6| 55-3"[ st RIS \
ng | 22| 6 | 52-9 | Str 3133
‘ . S| G| & . ' on o
0'\N “\‘N ¢ 0'\1‘l 6 |40 4| 6-0 | sir jo| _48-9 2.0
\_?, i I 0' o] p87] 46 4 16'- 3" | Str. mo| 52'-8" 37
P80 0r P33 @ 18" - p82, pad, of pas @ 18 P80 0r P33 @ 18" OPTIONAL FILLET DETAIL T AR no| 622 | 3.1
(At Bottom Slab) 50 | 4 | 25'-9" 1 St
N N N J NOTE: p84| 38 | 4 15'-6" | Str.
B B B B b Contractor may form the optional full fillet, with 2" Chamfer, as detailed. B p85| 50 | 4 35'-9" | Str. p87, 20'-7%" 24'-7%"
The cost of the additional concrete will be borne by the Contractor. p86| 38 | 4 20'-6" | Str. 085 158" 20 1"
mO0 or m8+ mO or m8+ q8 Bl P87 | 46 | 4 45'-3" | Str. - -
T ! ymIAY ! MY * E p88 | 40 4 25'-6" | Str. p83| 10'-8 15'-1
AN 7 - e 98 | 136| 5 9'-0" | 17A p81| 6-1%" | 10°-1%"
2 '_'—'_'_'_Y_Y_Y_TT_Y_"*"F_ A 0 A D O 00 D Bl B A r s8 | 180 6 8'-6" Str. % Oué % ‘g
7\ 7' w8 | 134| 4 29'-0" |ST1A| »lw| w| o T
k8 s8 N| N N © I
. S| S| S| S
q8 p80orpss  j8 81, p83, p85 or p87 80 or p8s 4'-6" k8 ClOl Ol Ol g 10-1%"| 6-19"
ELEVATION | T p83| _15'-1" 10'- 8"
2 o 3 p85| _ 20'-1" 15'- 8"
Box Culvert Je "7 g
87| 24'-7%"| 20'-7Y%
53'- 1" I 2l | Type 17 p
26'—61/2" ) 261_61/2u 1
T
9" | 11'-11 0" L, 9", 12'-8 %" L 9", 12'-8 %" N -
1'18%” , 10 Spaces @ 12" =10'- 0" ) 1’-42;”i1'—2%"i 11 Spaces @ 12" =11'-0" .1'-2%"!1'-2%". Ta §§ (Exaci)
i | ™S <
‘ joor j8—\ 8 | ~p82orp8s s8 p8a— | ‘ SN E ol
. I ! K
. _ N~

i : — = = T ..'; ‘_" S e g L (:\ B - "_"" il ' D S i h —"‘ Ld L /‘;\ —> T - s' i\N 1om w8 125" h8
N 1P R R T SR P e RS AT o R R R TN N RN N Y R ) S . 3
© p80 or p88—| 117 . A 1 X 1 A . {_ >\ . Type 174
K 7| NBRE [-]: 4-6"_ | k8 Type ST1A ype
< J \/ X/ 3 \/ (Typ)

) P9 no or n8 p81 or p87 JK p83 or p85 Opt. Constr. Jt. (Typ.) dki p83 or p85 OPTIONAL k8 SPLICE DETAIL ‘

i S Contractor may use optional reinforcing steel splice, as shown.
| N | The cost of the additional reinforcing steel will be borne by
. R o the Contractor.
> 5l .| NOTES:
q8 N o S All dimensions are out to out of bars.
RE RE 4-6"| g8
! E | ] [ See cutting diagram. L‘—"Lq—
| | Request for additional reinforcing steel splices at points other Type 17A
> P9 ple than those shown, must be submitted to the Engineer for prior
k8 s approval. If additional splices are approved, no payment will be
o \\ \ . I : . | : allowed for the added quantity of reinforcing steel.
5 >—hs | |
R V v ‘v’ . LEGEND FOR PLACING RE-STEEL
™| = \ /- B \ < P P
E\; * p80 or p88 — p82 or p86 1 p84 3 (\" O. F. O. W. - Outside Face of Outside Wall
-~ ® /\ /l\ /l\t -~ I.F. O. W. - Inside Face of Outside Wall
8 : . M._W. - Middle Walls
e . .
5 L e SITE 1
B i i) ALTERNATE B
s : HE : | ] F8 BARREL END SECTION DETAILS (15' - 0") (B)
EEEN i B FOR
N " " b e yn n i!.c. . ' [}
| T 11 Spaces @ 12" = 11'- 0" (Typ.) SEA % 12 Spaces @ 12" = 12'- 0" (Typ.) A 4-12'x 12" BOX CULVERT
N i _ (C.1.P. )

A — Hb o 2 mo Ome‘\ /Ym or p87 Li—: o /Y&? or p85 Constr. Jt. (Typ.) b !_._ /Y&? orp8s OVER GRINDSTONE CREEK 20° RHF SKEW
R ol P T ~ T STA. 20 + 30.00 SEC. 8/17-TO1N-R21E
NE RN 1N N ]
oY M e v . . %% % % N F B E e Ik BN S BINEER A BEcl ASEE BEEaser Pera R RN RS O N COR RS v %) L STR. NO. 28-195-480 NH 0014(230)145
A / =t 2 e 4 . s "t s '1 L'."" s s e —= = e '._"___,( S HL-93

s L 5 /! L
Zwso orp88 joorj8 —/ p82orp86 — | s8 9’ p84— s8 HAAKON COUNTY
N
L B , o B S. D. DEPT. OF TRANSPORTATION
2-2%" 10 Spaces @ 12" = 10'-0" 1-4%"|1-2% 11 Spaces @ 12" = 11'- 0" r-2901-2%
T T T T T T 1
P DECEMBER 2022 @ OF @
F8 BARREL HALF SECTION DESIGNED BY | CK.DES.BY |DRAFTED BY
BB AU ,4
(8' - 0" Maximum Fill) BT
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17"
%u 1%1: 21/211 1" 21/211 1" 21/211 1" 21/211 1%:: %" p ‘Al Z1
\ [
I \ L
a{? . . . . . . . . N
(;3 — Py e e e e e e e e e — —— = ]
f PLACE PLACE B3 6" z1 bars spaced @ 12" 6’
APPROPRIATH] APPROPRIATH Y o W _ (Typ.)
NUMBER NUMBER iy . i
0|
- = | "
| K / HERE HERE i o pbars @ 18 Z1@ 18" (L.F. W.)
= Qﬁ ‘:’ E 0 .
N 3s
k g3 g W.
>y ol s .
g~ . .
_ YEAR PLATE DETAILS 3 & 21 bars spaced @ 12" P L g
GENERAL NOTES: N ) | ——— 2"x 3" Keyway (Typ.)
A -
1. Year plates of the general dimensions shown will be constructed on all box culverts and bridges. The year plates will be constructed in reverse . ‘ ‘Olﬁ* M L z1
and attached to the forms in such a manner that the finished imprint in the concrete does not exceed one-half (1/2) inch in depth. \I -~ L /
2. Year plates will be located on structure(s) as follows: X 1 f. . . . . . ! /L _____ \_\ _______ N
a. On cast-in-place box culverts the year plates will be four and one - half (4 %) inches below the top of the upstream parapet wall and centered

laterally on the upstream face. On ﬁrecast box culverts the year plate will be centered laterally on the upstream face of the top slab. Where an ! P
extended interior wall interferes with this location, the year plate will be centered in an adjacent barrel.

b. On bridges with six (6) inch curbs, "Jersey" shaped barriers with no endblocks, or "Single Slope" shaped barriers with no endblocks, the year
plate will be centered vertically on the curb face approximately six (6) inches from the end of the bridge, or as designated by the Engineer. On TYPICAL SINGLE BARREL VIEW A - A
bridges with barrier endblocks, the year plate will be centered on the upper sloped portion of the barrier approximately 5'- 6" for "Jersey" shaped
barriers from the end of the bridge and 7'-6" for "Single Slope" shaped barriers from the end of bridge, or as designated by the Engineer. ELEVATION
There will be one year plate at each end of the bridge on opposite sides.

c. When the plans specify that both the original date of construction and the date of reconstruction are to be shown, one date will be placed as

listed above and the other located adjacent to it. Both year plates will be shown at each end of the bridge on opposite sides. RISE X"
' ' _ s LEGEND FOR PLACING RE-STEEL —— =
3. There will be no separate measurement or payment made for year plates on box culverts and bridges. All costs for this work will be incidental to I F.W. - Inside Face Wall 7.0 9"
other contract items. — " 0" —
Year Plate See Note 2 (c) 5-0 6
6. 0" 3
710" o"
8- 0" 6"
. . . . . . . . 9’- 0" 3”
_ >< 10-0" 9"
| s 11-0" 6"
. . 12-0" 3"
Year Plate See Note 2 (c) 13- 0" 9"
B3 6" 21 bars spaced @ 12" 6" 14°0" g
Year Plate u. Ty
g9 ’ wl oI GENERAL NOTES:
- [0} . .
e T TYPE B CURB | - " A

) QO o the top and bottom slabs. z1 bars

o ¢ \5\ Year Plate See Note 2 (c) Year Plate Seyeeglf:;azte(c) g.]'% . . will be lapped with the longitudinal

. b N ” " \ p bars in the inside face of the wall

Year Plate / " N 6" z1 bars spaced @ 12 6. for outside walls and in either face for
’ N 43 (Typ.) interior walls. z1 bars are listed and
[ ’/ . ‘“l > . included elsewhere in plans.
< = —
“ 1 \l 2. Drainage Fabric Protection will be
) i ) x | 1 placed in accordance with Section 422,
End Bridge End Bridge : : : : : : : : or Section 560, whichever is applicable.
TYPICAL MULTIPLE BARREL VIEW A - A
BARRIER JERSEY BARRIER SINGLE SLOPE BARRIER
January 22,202/ June |, 2022
g PLATE NUMBER g PLATE NUMBER
460.02 460. /10
P YEAR PLATE DETAILS P BOX CULVERT BARREL TIE REINFORCEMENT
Published Date: 1st Otr. 2023 T Sheet | OF I Published Date: 1st Otr. 2023 T Sheet | of |

4-12' X 12' BOX CULVERT
SITE 1 (C.'I. P. - PRECAST)

STR. NO. 28-195-480
ALTERNATE B DECEMBER 2022 OF@




16" ) 16" ,

Outside Joint

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

1
1
I
i Edge of
1
I
I

Washer|
(Typ.)

32" (Adj. + 1 %" Min.)

2" Max.
(Typ.)

TIE BOLT ASSEMBLY

GENERAL NOTES:

1. All holes for tie bolts shall be cast-in-place,16 inches from
outside edge of joint. Cast in inserts or sleeves, if used,
shall be made of a corrosion resistant material.

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

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

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

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

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

—II@ *

March 21, 2016

PRECAST BOX CULVERT

Published Date: 1st Qtr 2023 TIE BOLT ASSEMBLY DETAILS

NQOUU®

PLATE NUMBER
560.0/

STATE PROJECT SHEE TOTAL
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Eyebolt (See EYEBOLT DETAILS) )P‘\
— X X X X <
X X X X —_—
—X X X X
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- %
ANY ™)
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z Flowline Box Culvert
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VRN
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1 1 /1
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1 1 1 1
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1 1
1 1
1 1
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DETAIL FOR FENCE ANCHORS
y Eyebolt
S SUR
GENERAL NOTES: = I Ir
§ ™~
1. The fence and post details shown are for illustrative purpose only.
The fence shall be as specified elsewhere in the plans. See Structure Plans for I
2. Eyebolts shall be placed on all of the box culvert wing walls. Wing Wall thickness
3. Eyebolts shall be % inch diameter and shall conform to ASTM A307. VIEWA-A
4. Eyebolts, nuts, and concrete inserts shall be galvanized in accordance
with AASHTO M232 (ASTM A153). Concrete inserts of corrosion
resistant material need not be galvanized. Length of Eyebolt

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

(%

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

Cast-in-place Eyebolts
shall have nut attached

EYEBOLT DETAILS

December 23,2012

Sheet | of |

FENCE ANCHORS FOR

Published Date: fst 0t 2023 BOX CULVERT WING WALLS

NQOUU®

PLATE NUMBER
620.16

Sheet | of |

4-12'X12' BOX CULVERT

@ or@®

SITE 1
ALTERNATE B

(C.'I. P. - PRECAST)
STR. NO. 28-195-480
DECEMBER 2022




The elevations shown in these plans are based on the National Geodetic S@J F PROJECT SFAI%E S:rl?géll:s
Survey (NGS) North American Vertical Datum of 1988 (NAVD88).
SD. NH 0014(230)145 E25 E62
176'- 1 %"
87'- 1 96" . 89'- 0"
24'-1"%6" F12=34"'-0" F15=60"-0" F12=34'-0" 24'-0"
AN (Inlet) 10" 29'- 0" 3(;% Otu 10" (Outlet)
se V—'Y
, Top Limits of Undercut — Z _E
/ (See Typical Section on Notes 14'- 0"
{ and Undercut Details Sheet.)
WP "A '_/ =—"Subgrade Shoulder Subgrade Shoulder —=— i
AT | - - - - - - - - - — ] -
! | | s d | Class B Riprap
| Sta. 111 +04.21 I ' ’, I
. ol U NN M N Tty e A-===--=-==-- ! “““““ ’ / W.P, "E" : !
2 | | . ! | W.P. "G" éf@
o| ! S S S S S S SIS ST ::::::::_:::::::::::::::::::::|:::::::::.;__:::::::::::: - | 0!
o I ! | | 8% .
N | | | | IS RN
! | BN ~
1 | | ( | l o R
! Sta. 110 +91.00 | | l 1 s
. v | F. L. Elev. 2157.60 | | | =
NS g | | | F.L. Elev. 2157.05 IS 3
T ferd—r o - — - — B R N N B
3 s ! [ —F.L. Elev. 2157.19 1 S
Q 1 | | 1Y
I I | 1 Y
1 ( | [ <
: ! | | = !
N I | o | e
s I P | Ty e ey e e e T e e e = ' ‘%%53
E(r\‘) 1 T | W.P. "H" )
[ | w.P. "F" L
: Sta. 110+ 77.79 i i N L : Type B Drainage Fabric
I | | R _ 1
WP. ,.B,,I | |
| | 5-0" 23'-0"(Typ.)
25'-0" ! 17'- 0" ! 24'-0" 2:1
0.02ft. /1t 4:1 3:1 TABLE OF WORKING POINTS
W. P. STATION OFFSET
X 17'- 0" X 25'-0" X 25'-0" , 17'-0" , NOTE: ' A" 111+ 16.05 87.16'Lt
| | Box Culvert flowline has been depressed 1'- 0" "B" 110 + 65.95 87.16'Lt.
Subgrade Shoulder ¢ Subgrade| Subgrade Shoulder greé‘;",‘,’iscr';i’_’”%’,Z"‘;",”_”g,,’g:’f,‘;‘;’;’ig?gﬁfﬁgq“at’c ‘c” 111+ 04.17 6400'LL
Elev. 2182.52 Elev. 218302 | Elev. 2182.52 allowed to fill in naturally over time. g ;’;(1) + (Z f‘; :;gg éﬁ
T "F" 110 +77.83 66.00' Rt.
Elev. 2178.27 . Elev. 2178.27 " 111+ 0288 59,00 RL
| "H" 110 +79.13 89.00' Rt.
H.W. Elev. 2165.1 (100 Year) N !
= Ny
D.H.W. Elev. 2163.1 (25 Year) = N |
— !
; ________________ oo =SS F === :i e s il il el el el ===
o 2 = @ @ < g‘ S @ | ~ Class B Riprap
! = | &N \ o~
e ) h | F.L Grade < i
_ J | X -0.0062 ft. / ft. =
_l_—l_—:::::::_—::_ﬁ:)-l'—‘l'—'f ———————————— — ] = === === T - - - ————"f " —-———"—"—"—"—"-—"-—"-"-"-">-""\"-"F-"‘$-——
_ Il il o ) : !
=< < - - = = = = = = = =3 == - - - - - - - = N B e e e Rl i
N F.L. Elev. 2158.00 : X D> e N N i VS — -
° < N 2 B \_F.L. Elev. 2157.19 &
E\; F.L. Elev. 2158.14 N F.L. Elev. 2157.60 Bottom Limits of Undercut © e Eev o ) © S ITE 2
ELEVATION (See Typical Section on Notes ~ Type B Drainage Fabric K
i ™
HYDRA ULIC DATA and Undercut Details Sheet.) ALTE RN ATE A
Qd 581 cfs » P. 1. Sta. 110 + 60.00 GENERAL DRAWING AND QUANTITIES
A, 74 5q ft Top of Finished Elev. = 2179.74 (Finished) FOR
v, 7.9 fos at ¢ Roadway b V. C. = 900'
- ' ]
0, | ssichs S o X028 ESTIMATED QUANTITIES 2-12'x 12' BOX CULVERT (C.I.P.)
Qg0 1050 cfs e ITEM UNIT QUANTITY OVER BELCHER CREEK 0° SKEW
2 ' INDEX OF CULVERT SHEETS -
or >Qs00 17" Surfaci ¢ Class A45 Concrete, Box Culvert Cu. Yd. 518.9 STA. 110 + 91.00 SEC. 10-TO1N-R21E
Q, = Design discharge for the proposed culvert based on 25 year D eet No. 2 - Notes an ) ndercut Details Box Culvert Und. t u. ¥a. PCN 04FW HL-93
frequency. El. 2163.1 i 92 06519 % Sheet No. 3 - Inlet Details ox Culvert Unaercu Cu. Yd. 512
PR ’ Sheet No. 4 - Outlet Details #*|Class B Riprap Ton 61.4
Q. = Overtopping discharge and frequency > Q. year recurrence - -
intorval. B 2182.3 @ Sta. 113 + 78.00 +. %0 S_I Sheet No. 5 - F15 Barrel Interior Section Details (60’ - 0%) Type B Drainage Fabric Sq. vd. 75 HAAKON COUNTY
Q, = Designated peak discharge for the basin approaching proposed Sta. 110 +91.00 Sheet No. 6 - F12 Barrel End Section Details (34' - 0') g PP Oses o, & factor of 1.4 tons/eu. yd. was S. D. DEPT. OF TRANSPORTATION
Sta. 115 + 10.00 ; Sheet No. 7 - Standard Plate No.'s 460.02 and 460.10 e -

project based on 25 year frequency.

2 Sta. 106 + 10.00

Q,,, = Computed discharge for the basin approaching proposed project Sta. 110 + 60.00 Sheet No. 8 - Standard Plate No. 620.16 X028- FEBRUARY 2022 @ OF
based on 100 year frequency. El. 2165.1. ’ )
Vinax = Maximum computed outlet velocity for the proposed culvert, VERTICAL CURVE DATA PLANS BY - DESIGNED BY | CK.DES.BY [ DRAFTED BY @
. BB CM BT
based on 100 year frequency. OFFICE OF BRIDGE DESIGN, SOUTH DAKOTA DEPARTMENT OF TRANSPORTATION FAKNOAEW | 0aFWVMAGT e CE ENGINEER
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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.

GENERAL NOTES

1. Design Live Load: HL-93 and construction load consisting of two 7' - 6" gage
axles spaced 30 ft. apart with gross axle weight (each axle) = 95,850 Ibs. The
construction load will not be applied until a minimum of 4 ft. of fill has been
placed over the Box Culvert. Other construction loads in excess of legal load
must be submitted thru proper channels to the Office of Bridge Design for
analysis.

2. The design of the barrel section is based on a minimum fill height of 2 feet and
includes all subsequent fill heights up to and including the maximum fill height of
12 ft. (F12) and 15 ft. (F15).

3. Design Material Strengths: Concrete f'c = 4500 p.s.i.
Reinforcing Steel £y = 60000 p.s.i.

4. High sulfate levels are likely to be encountered on this project. All concrete will be
Class A45 Concrete, Box Culvert conforming to Section 460 of the Construction
Specifications, with the following modifications: the type of cement will be either a
Type V or Type Il with 20 to 256% Class F Modified Fly Ash substituted for cement
in accordance with Section 605 of the Construction Specifications.

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

6. All lap splices shown are contact lap splices unless noted otherwise.

7. All exposed edges will be chamfered ¥ inch unless noted otherwise in the plans.

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

9. The Contractor will imprint on the structure the date of construction as specified
and detailed on Standard Plate No. 460.02.

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

11. Circled numbers in PLAN and ELEVATION views on the General Drawing are
section I.D. Numbers (see SDDOT Materials Manual).

12. Cost of Preformed Expansion Joint Filler used in apron construction will be
incidental to the other contract items.

13. Soils below the bottom of the proposed RCBC consist of 3’ gray clay sand
alluvium overlying Pierre Shale. Groundwater was encountered in the borings
at an elevation of 2159.5 during the subsurface investigation conducted in May
2020. Dewatering will be required during construction.

ESTIMATED QUANTITIES
ITEM UNIT QUANTITY
Box Culvert Undercut Cu. Yd. 512

? For payment, quantity is based on plan shown undercut dimensions and will not be

measured unless the Engineer orders a change.

SITE 2
ALTERNATE A

NOTES AND UNDERCUT DETAILS

FOR
2-12'x12' BOX CULVERT (C..P.)
OVER BELCHER CREEK 0° SKEW
STA. 110 +91.00 SEC. 10-TO1N-R21E
STR. NO. 28-212-477 NH 0014(230)145

HL-93

HAAKON COUNTY
S. D. DEPT. OF TRANSPORTATION

FEBRUARY 2022 @ OF

DESIGNED BY | CK.DES.BY | DRAFTED BY é
BB CM BT /4f M I:
HAKNO4FW 04FWVMAO2 IDGE ENGINEER
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Y
o REINFORCING SCHEDULE
NOTE: — : i
Apron will NOT be built monolithic with N Mk. | No. | Size| Length | Type Bending Details
the Box Culvert. RREPREA N 0"
)y at| 5 | 6 | 26-0" | str. 2o . 5-10" ot
. . b1 | 4 | 6 | 24'-0" | Str. |-<—>-| &y
: N
. ¥l c|l 4|5 4-6" | 1A {\
u (=)
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/\ RN (At Bottom Slab) ¥ p7 | 10] 4| 28-6" | str. _ %
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NOTE: - % . 18 REINFORCING SCHEDULE
Apron will NOT be built monolithic with S > © | N - -
the Box Culvert. S S T T LT LT Tl T T — - — T , X Mk._| No. | Size| Length | Type Bending Details
= x A | e
& 3 | . I i al| 5 | 6 | 26-0" | str . o
@ T S T . T b2 | 6 | 6 | 25-0" | sir l"_"l W, |'<—"]—5 e
: = = f Opt. Constr. Jt. —P| | p=——¢e3 X c| 4 5 4'-6" 1A ‘b{\
u7 - | R : N 1SN 3| 8] 5[ 256" [str| | /11
127 [ & . e 4| 4| 5| 70" [198] H| & . 1
HI"_ . B2 o/ %2 N o b2 2| 8] 5] 7-3" [198] & » N
L I __<:_SJ_§_ Te—s-u7 8| 9| R o . e3| 26| 4 | &-6" |S12 ®
_____________ g9 , g < . e4 | 76 | 4 | 13-3" |S124| o
————————————— 5 8 X 3| = |27 | 4| 5-3" | s6A _,_I 5%"
Q - 50"
atl H | = 1%"Cl. 3 12| 5| 5-0" | sr Type S12 -
) | T < o plo4| 26| 4| 33-9"| sm Type S12A
L 8 2-at i E i E o 95| 4| 4| 24-9" | st
- I L " gn 5-0" c4 ©
) | 2 SECTIONB - B @lnt|a5] 4 | 503" | 174
) A i A . Bl k1| 39| 4 | 20-3" | 17A 5-6" d2
] T DETAIL "X 3 o
= I N\ : (At Bottom Slab) A - St £| T
! i ] Y " p12| 14 | 4 | 25'-6" | str o415 %6 -
© | %50 o i rofomed HALFPLAN * WP " M R 2~ %
§ See DETAIL "X" H Expansion Joint Filler (Outlet Apron) 3@ 12" f77 x[pt4| 4 4 286" Sir. Type 198 5% ™
L & i . a1 — ¥|pt5] 4| 4| 30-6" | st
1 © 1 2-b2 s |2 i 'S *|p16] 4| 4| 32-3" | s %"
S ~— tr. 1 9%
c4 c ~3-p12 2-d2 . ®l 1— — T
v I P ‘/\ WP o S - T OUTLET APRON Type 1A
T/ o = e5| 24| 4 | 8-6" |S12 . o]
R (e e S e e e e o 2-p12 w6 | 24| 4 | 22-9" | st & S
¢ ! | T_. _ ) ur | 28| 4 | 23-6" | st 2 h
I e
& I . — 59"
W.P | RN SECTION A -A |27
P, SN Type S6A
, 2 S . (At Top Slab) Ype
| ol SECTIONH-H gt 247" | 5.8
i . N [ | | hi 44l 144l
; 9% o e k| 3-9%" | 14-4%
ub N 5|
— ] _J ] | | _\ o~ 3 g4| 5-8"| 2.7 |
2-p16- 2-p15- 2-p14- 2-p13 e4 o B~ _ et T T 1 o s | |
e4 ~ 33 Spaces @ 8" =22'- 0" N 1'-0" c j © ( '\ ; ..P I .).. = !.. N
~ = - - i T ~ ™ ‘\1 ht
o o 3a—1| NV } = =l =
5-0 23'-0 | —e5 3 3
i Opt. Constr. Jt. —11| ‘H
HALF PLAN “— |l o ie ki | g4-a% |39
Opt. Constr. Jt.—" || = 9 NOTES: hil 14-a% |4-4%
Cc Ji ) IXIA): All dimensions are out to out of bars.
_an Y f B IR i i Type 17A
(=)If |A/6W k1 ~ 38 Spaces g 7_0= 22'-2" 10" 93 —f . — g3 z ur ._ 3 £§Zi§7rt1tl;l)¢g; l:g ;Zr:éssary to fit.
LEW.W. h1~ 14 Spaces @ 18"=21'-0" 2'-0" -
Locor it U ESTIMATED QUANTITIES
Opt. Constr. Jt. ¢4 c .
P onstr / ; o Class A45 . : Structure
1%"Cl. Reinforcing !
. 94— g4 el I — ITEM Concrete, Steel Excavation,
1 I [ . ~ 9 Box Culvert Box Culvert
______ —_—— — - — _| "
] N ., UNIT Cu. Yd. Lb. Cu. Yd.
7 — SS¥E ’ SECTIONE - E
— = ra ,\k[ c3 ~l Outlet 38.2 3861 193
. f e I w\kzi ] . o Outlet Apron 121 941 12.1
P Rel g3 Sk\ . _|\\A
N =
2 .
XN = il
1@ 9" ——] L ?\\ ] | 5.3
94 @ O,p 4 o |
h/h/ x . - N A__g5 » s 3 SITE 2
> ! [ p14— P16 5
! Ry XN = P12 P ALTERNATE A
L . s 4 R - GRS P
y by —t o) | a0 - \\ EERE I EN OUTLET DETAILS
°£¢ k1 g4@9 ) h1 ‘DL(E 2 N pe—{] I ok SRERARL e \ ) FOR
e N i A A T NS i P — - 2-12'x12'BOX CULVERT (C.l.P.)
: —95— : N
> 7 . T LF R ANNNNEEEEN ey N | Zps pmx pwx 5’ OVER BELCHER CREEK 0° SKEW
p16 H |- II-lI 5 I | Sle N TRl N a STA. 110 +91.00 SEC. 10-TOIN-R21E
: Y T4 &4 N ki N A]-| Ot Constr. Jt STR. NO. 28-212-477 NH 0014(230)145
| N o RSk !
c I | e k{1 HL-93
ELEVATION HAAKON COUNTY

LEGEND FOR PLACING RE-STEEL

O. F. W. W. - Outside Face of Wing Wall

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

1%"Cl.
—_—

5._91/2::

6'-6%"

SECTIONC-C
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FEBRUARY 2022

®or®
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STATE PROJECT SHEE TOTAL
F15=60'-0" OF NO. SHEETS
2% |, w15 ~ 65 Spaces @ 11" = 59'- 7" 2% S.D. NH 0014(230)145 E29 E62
9" ) s15 ~ 54 Spaces @ 13" =58'- 6" , 9"
—_— ; f<—
iy q15~ 64 Spaces @ 117 = 68~ 8" | & REINFORCING SCHEDULE
29" n15 ~ 130 Spaces @ 5 %" = 59'- 7" 2% — — - (I;or 1T F15 Barrel Interior SBectI;n) —
20" m15 ~ 143 Spaces @ 5" = 59'- 7" 2% h15' 2:) ';e 1jngé" 1y7p: cnong —elars
A k15 ~ 65 Spaces @ 11" = 59'- 7" A p -
2,/2 - £ @ P — 21/2 j15 | 112| 7 | 24'-9" | Str.
2 j15 ~ 55 Spaces @ 13" =59'- 7' 2% «15| 1321 5 | 22-0" | 17
3" h15~ 119 Spaces @ 6" =59'- 6" 3" m15| 144 | 5 | 27'-3" | Str.
q15 n15|131| 5 | 26'-3" | Str.
[ ] k15 \ P2 | 151| 4 | 59'-9" | Str.
p2 / / / \\\\\ p2 I‘ p2 PZ‘\ 2"x 3" OPTIONAL FILLET DETAIL 915 260| 5 | 8-0" | 17A
Keyway At Bottom Slab s15|110| 7 9'-9" | Str.
!.I .|’¢.I _r\_l‘l_l_ LLLL]]1] !ﬁ!l‘I‘ I!I_ L }I] \I‘ (Typ.) (At Bottom Slab) wi5| 66 | 4 | 30'-3" |ST1A| 130" | | h15 12" | |wis
SR, SR et v f NOTE: Contractor may form the optional full filet al 71 [144] 5 | 3-6" | s o A
v Ty y-v 7 v v v T =1 I P I N PR R S S - ] [ ] Ll 4 44 e . i T S11A
= ARy Y N Y SRS I O O W Y with 2" Chamfer, as detailed. The cost of the Type 17A ype
n15 additional concrete will be borne by the Contractor.
k15 J] 1 k15 Tils £-0" K15
q15 T T q15 OPTIONAL POUR - BOTTOM SLAB NN
The Bottom Slab may be poured continuously, at the option of %o _E_ —
T pr2@ 12"11y the Contractor, with the use of a Preformed Metal keyway con-
p2@ 12" p2@ 12"  forming to the keyway dimensions and location as shown on P
. . the plans. The keyway length will be full width of the bottom -8
j15 j15 slab. Care will be taken to maintain proper alignment of 4'-0"_|(Typ.) - E Type 17
BS S S T TS the keyway during the pour sequence. All additional costs =~
B- T.B- i B.T- : . of this option will be borne by the Contractor. OPTIONAL k15 SPLICE DETAIL
Contractor may use optional reinforcing
m15 nis steel splice, as shown. The cost of the
s15 s15 A Place z1 bars thru construction joint between barrel sections additional reinforcing steel shall be
as shown on Standard Plate No. 460.10. Quantity of z1 bars borne by the Contractor.
~ ~ is for two construction joints.
T T 7 T NOTES:
= All dimensions are out to out of bars. 4-0"|q15
TrIATTM FIATTrIATT 1 TTT I TTTT T 3 o Request for additional reinforcing steel splices at points other Tuse 17A
/== e e | === A = __TOoa1artoaJTroraroaarHaTol . e r e e 1T T T e ] __<_G_._8_ | than those shown, must be submitted to the Engineer for prior ype
*_\ 15 § 2 15 § 2 \_ 2 (%, 3 Syml. Abt. approval. If additional splices are approved, no payment will be
w P w P P aQ f allowed for the added quantity of reinforcing steel.
PLAN Box Clulvelt
26" 5"
YT T eaw ESTIMATED QUANTITIES
10" 19'- 0" 9" 12'_0" Class A45 Reinforcin Structure
+ + + g p
—_— 15— k15— 10", 10 Spaces @ 12" = 10'- 0" 1-4nay ITEM pootrte, | steel | Excavation,
Keyway (Typ.) P2‘\‘ j15 \’ \’ \’ p2 q15 \’ \’ l p2—[\ /_ j15 /—s15 | /—p2 UNIT Cu.Yd. Lb. Cu.Yd.
1 4 & 4 4+ b o - - ol N e e S A S S M = ? 1_;’(3,‘5:5/5’8{?%0"" 200.1 30947 68.8
v v v—v—v > > % N
Y N I Ny N NI It B 4 > =
i il ; < ] " \V/ 1/ N LEGEND FOR PLACING RE-STEEL
1 - X 2 P e 2
T "n15 015 I nts P | P TT.5 - Top of Top Siab
q15 ' N opt. Constr. Jt (Typ.) B.T.S. - Bottom of Top Slab
! . i T.B.S. - Top of Bottom Slab
| 5 B.B.S. - Bottom of Bottom Slab
I~ - P2 @ 18" - N | a o O.F.O.W. - Outside Face of Outside Wall
| b o ;'_.' LLF.O.W. - Inside Face of Outside Wall
I % ] ' M. W. - Middle Wall
k15 H—h15 | k15—=ff h15 w15—=g"
! S - |
| sl V v :
N = 5 S
: W . . . S M ,
p2@18 oF.0 MW Lg.oW 2@ 18 S ! N
| » L .
i g SITE 2
w15 | g g |
| 2 L s ALTERNATE A
| N 11
R~ - ~ 4 | q15 | ! F15 BARREL INTERIOR SECTION DETAILS (60 - 0")
| | i |
1 x| | N 11 Spaces @ 12" =11'- 0" (Typ.) 6 !i_' FOR
q15 + s | 3 3 [\ Jfr—Constr. Jt. (Typ.) 2-12'x12'BOX CULVERT (C.l.P.)
—m . S = (
yinm| { . — Ik 4 g /—m15 = /:‘PZ RPZ OVER BELCHER CREEK 0° SKEW
CLEEEEEEELEL D yyl 11 \ U SId [LIEIN_& STA. 110 +91.00 SEC. 10-TO1N-R21E
Y 2 o e 8 o o Y - - - ~ | N~ T T B Zemn T v v v v L -
1l EREEEES LEE ENEREERE (I R . oy it YR IR B STR. NO. 28-212-477 NH 0014(230)145
] S 0 8 0 8 A ST Yy iR - o lo o —— HL-93
[T LIy \rs

'\—j15

" Cl.
—_—

V)

- S T y e HAAKON COUNTY
o e 2-4" 10 Spaces @ 12"= 10'- 0" -4 ’/2"!"‘4 % S. D. DEPT. OF TRANSPORTATION
ELEVATION 13'-8 %" ! 13'-8 %"
po— FEBRUARY 2022 @ OF
F15 BARREL HALF SECTION DESIGNED BY | CK.DES.BY |DRAFTED BY %&
(15'- 0" Maximum Fill) BB CM BT /41 M L
HAKNO4FW 04FWVMA05 IDGE ENGINEER




NOTES:

steel splice, as shown. The cost of the
additional reinforcing steel shall be
borne by the Contractor.

All dimensions are out to out of bars.
Request for additional reinforcing steel splices at points other

STATE PROJECT SHEE TOTAL
OF NO. SHEETS
SD. NH 0014(230)145 E30 E62
REINFORCING SCHEDULE
(For 2 - F12 Barrel End Sections)
Mk. | No. | Size | Length | Type Bending Details
h12 1280 | 4 14'-6" | 17A
j12 | 128 | 7 | 24'-9" | Str.
k121152 5 | 21'-9" 17
m12|150| 5 | 27'-0" | Str.
ni2| 148| 5 | 26'-0" | Str.
p1 1302 4 | 34'-3" | Str.
9121 304| 5 | 8-0" | 17A
s12|124| 7 9'-9" | Str.
wiz| 82 | 4 | 20-6" [STIA| 13- | | n12 12 | | w12
Type 17A Type S11A
RS 4'-0" k12
o
S
o
2-0" |(Typ) TIe | Twe 17
HY
OPTIONAL k12 SPLICE DETAIL
Contractor may use optional reinforcing

4'-0"|q12

L
|-z

than those shown, must be submitted to the Engineer for prior Type 174
approval. If additional splices are approved, no payment will be
allowed for the added quantity of reinforcing steel.
ESTIMATED QUANTITIES
Class A45 ; ; Structure
ITEM Concrete, Regf:er;:mg Excavation,
Box Culvert Box Culvert
UNIT Cu.Yd. Lb. Cu.Yd.
2 - F12 Barrel End Sections @ 34'- 0" 208.2 34406 71.8

LEGEND FOR PLACING RE-STEEL

T.T.S. - Top of Top Slab

B.T.S. - Bottom of Top Slab
T.B.S. - Top of Bottom Slab
B.B.S. - Bottom of Bottom Slab

O.F.O.W. - Outside Face of Outside Wall

LF.O.W. - Inside Face of Qutside Wall

M. W._ - Middle Wall

F12=34"'-0" 1.0"
2%" | 5" w12~ 39 Spaces @ 10 %" =34"'-1 %"
9" | 512 ~ 30 Spaces @ 13"=32'-6
8" \ q12 ~ 37 Spaces @ 11"=33"- 11
29" n12~73 Spaces @ 5 %" =33'-5 1"
29" m12 ~ 74 Spaces @ 5 %," =33'- 11"
2 %" k12 ~ 37 Spaces @ 11"=33'- 11"
20" j12 ~ 31 Spaces @ 13"=33"-7"
3" h12 ~ 69 Spaces @ 6" = 34'- 6"
[T 1%
ony 3 p1 k12 p1 p1 p1
&i T A [ \ |
(e, : RS LA ! | : OPTIONAL FILLET DETAIL
a1 - - — ——__
v v vy 2 o, . i e ey - = L - - L (At Bottom Slab)
L : DEEHTEAREEE e AFA R F A —
rhi2 - ~ A ~ NOTE: Contractor may form the optional full fillet,
k12 1o b k12 with 2" Chamfer, as detailed. The cost of the
additional concrete will be borne by the Contractor.
q12 q12
|
o 5 @ 121 : o1 OPTIONAL POUR - BOTTOM SLAB
rl@ N rr@ The Bottom Slab may be poured continuously, at the option of
j12 - B.S. T_S. I j12 the Contractor, with the use of a Preformed Metal keyway con-
s‘ I. B' T s' forming to the keyway dimensions and location as shown on
BB T. . | the plans. The keyway length will be full width of the bottom
| slab. Care will be taken to maintain proper alignment of
12 12 | the keyway during the pour sequence. All additional costs
. m n t of this option will be borne by the Contractor.
s12 I s12
J I
A NN L F I
|
I o o I
Q S |
— ————— ———— HTHETEAET T H - ST T T T+ TR < 5
—'—'—'Yzf—'—"E"—"—"—'—"W'—"t'—'— — =T - \_ : —'—E"GJ'S— Sym; Abt.
w12 p? w12 p1 p1 3§ ¢
Box Cl‘ulvert
26'- 4"
PLAN 13- 2 | 13- 2
(Outlet End shown, Inlet similar by rotation) — - 1 ~
97" 12'_0" L9 12~ o
1-9%" 10 Spaces @ 12"=10"- 0" ‘1'—47/2”|1'-47/2’.'
1
o7 g 3" 312—\—\—\ q15—\—\—\ /_112 [312 |/—p1
Keyway (Typ.) p1 j12 p1 k15 p1 — —— =\ ]
= - v v oy %)
_\' \4 \4 \4 7\ ol pt—hy . L e e &l g R 14 I TS A 2 =
| | F T O W W W Y T 0 - \— \Z / \Z -
A I A I A A A A A, W, A0 J T AN, A, ] b o n12 p1 ,J;E Y
il 1
V- / ‘t.{|~— Opt. Constr. Jt (Typ.)
“—n12 “—n12 . |
12 - P9
q q12 il
S o1 @ 18" < < < . P ' '|'
<l k12— h12 wi12—=f"
NE |
S Rk v p1 &
p1 @ 18" F oW M_\N- oW b1 @ 18" 2 Efg) /\ h\ )
o.r- I.F. g :
2 !
w12 h » ek
q12 I
X ~ N < ey ] | N 11 Spaces @ 12"=11'- 0" (Typ.) 640
~ IS |,— Constr. Jt. (Typ.)
. g N
12 _ X =] m12 ~ p1 p1
. dor st [ - N N
—m12 m12 S PN )
Il TR © - v v ' d v v ¥ v v v v R
NNNRRRRRRRNN i i O | RS R RTRIE DRIR R
2 o & a2 & 0 & 0 & o . N r - )
1 b A A A D AR AT Wl . © j12 s12 | pt1 |
N 1
p1 j12 f f f p1y k12 T T f p1y ~ 2'-3%" | 10 Spaces @ 12"=10"- 0" | '-4’/2"!1'-47/2'!'
27'- 4"
ELEVATION
F12 BARREL HALF SECTION

(12'- 0" Maximum Fill)

SITE 2
ALTERNATE A

F12 BARREL END SECTION DETAILS (34' - 0")

FOR

2-12'x12' BOX CULVERT (C..P.)
OVER BELCHER CREEK

STA. 110 +91.00

STR. NO. 28-212-477

SEC.

HAAKON COUNTY

0° SKEW
10-TOTN-R21E

NH 0014(230)145

HL-93

S. D. DEPT. OF TRANSPORTATION

FEBRUARY 2022 @ OF
DESIGNED BY | CK.DES.BY | DRAFTED BY 4
cM BB BT @ /4£ M —
HAKNQ4FW 04FWVMAOQB IDGE ENGINEER




STATE PROJECT SHEE TOTAL
OF NO. SHEETS

SD. NH 0014(230)145 E31 E62

17"
%u 1%1: 21/211 1" 21/211 1" 21/211 1" 21/211 1%:: %" p ‘Al Z1
\ [
I \ L
a{? . . . . . . . . N
(;3 — Py e e e e e e e e e — —— = ]
f PLACE PLACE B3 6" z1 bars spaced @ 12" 6’
APPROPRIATH] APPROPRIATH Y o W _ (Typ.)
NUMBER NUMBER iy . i
0|
- = | "
| K / HERE HERE i o pbars @ 18 Z1@ 18" (L.F. W.)
= Qﬁ ‘:’ E 0 .
N 3s
k g3 g W.
>y ol s .
g~ . .
_ YEAR PLATE DETAILS 3 & 21 bars spaced @ 12" P L g
GENERAL NOTES: N ) | ——— 2"x 3" Keyway (Typ.)
A -
1. Year plates of the general dimensions shown will be constructed on all box culverts and bridges. The year plates will be constructed in reverse . ‘ ‘Olﬁ* M L z1
and attached to the forms in such a manner that the finished imprint in the concrete does not exceed one-half (1/2) inch in depth. \I -~ L /
2. Year plates will be located on structure(s) as follows: X 1 f. . . . . . ! /L _____ \_\ _______ N
a. On cast-in-place box culverts the year plates will be four and one - half (4 %) inches below the top of the upstream parapet wall and centered

laterally on the upstream face. On ﬁrecast box culverts the year plate will be centered laterally on the upstream face of the top slab. Where an ! P
extended interior wall interferes with this location, the year plate will be centered in an adjacent barrel.

b. On bridges with six (6) inch curbs, "Jersey" shaped barriers with no endblocks, or "Single Slope" shaped barriers with no endblocks, the year
plate will be centered vertically on the curb face approximately six (6) inches from the end of the bridge, or as designated by the Engineer. On TYPICAL SINGLE BARREL VIEW A - A
bridges with barrier endblocks, the year plate will be centered on the upper sloped portion of the barrier approximately 5'- 6" for "Jersey" shaped
barriers from the end of the bridge and 7'-6" for "Single Slope" shaped barriers from the end of bridge, or as designated by the Engineer. ELEVATION
There will be one year plate at each end of the bridge on opposite sides.

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

LEGEND FOR PLACING RE-STEEL RISE [ "X*"

30" 3"
3. There will be no separate measurement or payment made for year plates on box culverts and bridges. All costs for this work will be incidental to I E W. - Inside Face Wall 2-0" 9"
other contract items. LF.W. 3

Year Plate See Note 2 (c)
Year Plate
ge(se\]\ ’
6 ’
‘ Year Plate /

Year Plate See Note 2 (c) Year Plate See Note 2 (c)
¢ /’
< 7

Year Plate See Note 2 (c) 50" 6"
6-0" 3"
7-0" 9"
8-0" 6"
9-0" 3"
10- 0" 9"

11-0" 6"

12-0" 3"

13- 0" 9"

14-0" 6"

§

6" z1 bars spaced @ 12" 6"
(Typ.)

GENERAL NOTES:

1. z1 bars will be placed in the
middle of the 2" X 3" keyway in
the top and bottom slabs. z1 bars
will be lapped with the longitudinal
p bars in the inside face of the wall
for outside walls and in either face for
interior walls. z1 bars are listed and
included elsewhere in plans.

RISE

z1 bars spaced @ 18" I. F. W.

TYPE B CURB

( Typ. Outside Walls )

Year Plate
. 6" z1 bars spaced @ 12" 6"

s (Typ.)
i -

2. Drainage Fabric Protection will be
placed in accordance with Section 422,
or Section 560, whichever is applicable.

:
—
J

End Bridge

TYPICAL MULTIPLE BARREL VIEW A - A
BARRIER JERSEY BARRIER SINGLE SLOPE BARRIER

(With Endblock)
January 22,202/ June |, 2022

PLATE NUMBER

YEAR PLATE DETAILS 460.02
Sheet 1 O 1 Published Date: 1st Qtr, 2023

PLATE NUMBER

BOX CULVERT BARREL TIE REINFORCEMENT 460./10

Sheet | of |

Published Date: 1st Otr. 2023

NQOUU®
NQOUU®

SITE 2 2-12' X 12' BOX CULVERT (C.I.P.)
STR. NO. 28-212-477
ALTERNATE A FEBRUARY 2002 © or(8)




Eyebolt (See EYEBOLT DETAILS) )P*\

39"

Flowline Box Culvert

DETAIL FOR FENCE ANCHORS

GENERAL NOTES:

1.

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

. Eyebolts shall be placed on all of the box culvert wing walls.
. Eyebolts shall be % inch diameter and shall conform to ASTM A307.

. Eyebolts, nuts, and concrete inserts shall be galvanized in accordance

with AASHTO M232 (ASTM A153). Concrete inserts of corrosion
resistant material need not be galvanized.

. Cast-in-place eyebolts shall have a nut attached, be 4 %, inches (Min.) in

length and shall be embedded such that the eye of the bolt is flush with
the concrete surface. (See Eyebolt Details) As an alternate, cast-in-
place concrete inserts, capable of developing the full strength of the % inch
diameter threaded eyebolt, may be used and shall be set in the concrete
in accordance with the manufacturer's recommendations. The eyebolt
shall be of sufficient length to develop its full strength. The eye of the
eyebolt shall be flush with the concrete surface.

. The cost for furnishing and installing eyebolts and/or concrete inserts

shall be incidental to various contract items.

y Eyebolt
‘\ {—

See Structure Plans for
Wing Wall thickness

VIEWA-A

Length of Eyebolt

(%

Cast-in-place Eyebolts
shall have nut attached

EYEBOLT DETAILS

December 23,2012

Published Date: 1st Otr. 2023

NQOUU®

BOX CULVERT WING WALLS

PLATE NUMBER

FENCE ANCHORS FOR 620.16

Sheet | of |

STATE PROJECT SHEE TOTAL
OF NO. SHEETS
<h. NH 0014(230)145 E32 | E62
SITE 2 2-12'X12'BOX CULVERT (C.I.P.)

STR. NO. 28-212-477
ALTERNATE A FEBRUARY 2002 or(8)




The elevations shown in these plans are based on the National Geodefic * Dimension may vary with installation and/or fabrication. See Shop Plans for actual installation length. S@J E PROJECT S",{I%E gﬁgéll:s
Survey (NGS) North American Vertical Datum of 1988 (NAVD88). % Minimum distance to satisfy fill slope. NH 0014(230)145
A Based on dimensions shown. S.D. E33 E62
[ Based on Ts = 9"and Tm = 8".
*178'-0" 140" .
X 88'-0" ; X% 90'-0"
X%24'-0" , X 130’ - 0" Precast Box Culvert , X%24'-0"
(Inlet) *66'- 0" | *68'- 0" (Outlet) f
| — 7 ==
¢ Z
r(—— Subgrade Shoulder RdIW,V Subgrade Shoulder —>~I | Top Limits of Undercut
| \ | | (See Typical Section on Notes
| | | | and Undercut Details Sheet.) Class B Riprap
| OSta. 111 + 05.08 ! | | Y |
i e B N “““““““ T 77777 e I STT
e i ' . g o
T [ | — — — I s e e e e e e e B s e e e e e T 0|
! | - | | | i =
1 | | | | 1 X
o B I I - M
| | ©
AFLL. 2 . | = | AF.L. . g N
F.L. Elev. 2158 14|—\ | ~ ! Sta. 110 + 91. ! | | F.L. Elev. 2157.04
T F. L. Elev. 2157.
e M\l 1 v L | i/ .
5 1 — 1 =)
—@-o—l-—éz‘,EE-—- === ————a - — - — - — | — - — .
x - S
E% | | E | | |
ro - | - :
| | g | ! X
o S i i ¥
| | | | | EE
: I rJ--= j:::::::::::::: O ZZEZZ] I 3
% 1 | |
(%]
el e i 2 Bt iy T T T T T T T e \—
| | OSta. 110 + 76.92 | | Type B Drainage Fabric
| | | |
2:1 24'-0" | 17'-0" | 25'-0" 25'-0" | 17'-0" | 26'-0" 2:1
3:1 ' 4:1 j 0.021ft /. 0.021ft /ft. j 4:1 j 3:1
LEGEND
W = Width of Opening NOTE:
H = Height of Opening Box culvert flow line has been depressed 1'- 0" \ 17'-0" ) 25'-0" ) 25'-0" , 17'-0" ,
Tt = Thickness of Top Slab below channel flow line to accommodate | INDEX OF CULVERT SHEETS-
Th = Thickness of Bottom Slab Zguaalltzljcwzg?glﬁlllniz‘ nZ;Zr;II- %vg‘;‘zﬁzs’o" will Subgrade Shoulder ¢ Subgrade ' Subgrade Shoulder Sheet No. 1 - General Drawing and Quantities
Ts = Thickness of Side Wall 4 ’ Elev. 2162.52 Elev. 2183.02 | Elev. 2182.52 Sheet No. 2 - Notes and Undercut Details
Tm = Thickness of Middle Wall Sheet No. 3 - Details of Standard Plate No.'s 460.02 & 560.01
Elev. 2178.27 Elev. 2178.27 Sheet No. 4 - Details of Standard Plate No.'s 560.20 & 560.21
Sheet No. 5 - Details of Standard Plate No. 620.16

H.W. Elev. 2165.1 (100 Year) -—t-——1-"—"-"F——1—--- R (P g A i e B e el i iy gl infinlional ity il it gl Mgt
D.H.W. Elev. 2163.1 (25 Year) \ < - AF.L. Elev. 2157.04
= alg
- NS F.L. Gradk
AF.L. Elev. 2158.14 T —a
g o i iy il ) s s el st st ol stz St i e ke E I S S —— R— P—— E—— — f———
Y U A S i S it Sttt Sl i B s S el
Tttt I y/ X el
ol F.L. Elev. 2157.60 Bottom Limits of Undercut
~ (See Typical Section on Notes
ELEVATION and Undercut Details Sheet.)
HYDRAULIC DATA
Q, 581 cfs . P. . Sta. 110 + 60.00
A, 80 sq ft Top of Finished Elev. = 2179.74 (Finished)
v, 73 fos at ¢ Roadway bl V. C. = 900’ ESTIMATED QUANTITIES
Q. 581 cfs S b T ITEM UNIT QUANTITY
Q00 1050 cfs S p-C. | 2 X|Structure Excavation, Box Culvert Cu. Yd. 160
Qor >Qa00 ¢ Box Culvert Undercut Cu. Yd. 451
Voox | 10.9 fos 17" Surfacing Box Culvert * CT:J’/‘:;S : gr’gi;a;ge T sToc - 65(')4
q. Yd.
Q, = Design discharge for the proposed culvert based on 25 year - % 2 -13' X 12' Precast Concrete Culvert, Furnish Ft. 130
frequency. El. 2'163. 1 | g2= 0.6519 % 2-13'X 12' Precast Concrete Culvert, Install Ft. 130
Qqr = Overtopping discharge and frequency > Q,, year recurrence , 2-13'X 12' Precast Concrete Culvert End Section, Furnish|  Each 2
interval. El. 2182.3 @ Sta. 113 + 78.00 +. S‘I 2-13'X 12’ Precast Concrete Culvert End Section, Install Each 2
Q. = Designated peak discharge for the basin approaching proposed Sta. 110 + 91.00

Sta. 115 + 10.005_

;& Quantity is based on 10" bottom slab, 10" top slab, 9" outside walls.

Type B Drainage Fabric

Class B Riprap

SITE 2
ALTERNATE B

GENERAL DRAWING AND QUANTITIES

FOR

2-13'x12' BOX CULVERT (PRECAST)

OVER BELCHER CREEK

STA. 110 +91.00
STR. NO. 28-212-477
PCN 04FW

0° SKEW

SEC. 10-TO1N-R21E
NH 0014(230)145
HL-93

HAAKON COUNTY
S. D. DEPT. OF TRANSPORTATION

roject based on 25 year frequency. E
proj ) quency. ) ) Sta. 106 + 10.00 *+ For estimating purposes only, a factor of 1.4 tons/cu. yd. was FEBRUARY 2022 OF
Q,,, = Computed discharge for the basin approaching proposed project Sta. 110 + 60.00 used to convert Cu. Yd. to Tons. _X028-
based on 100 year frequency. El. 2165.1.
V,.ax = Maximum computed outlet velocity for the proposed culvert, VERTI CAL CUR VE DATA PLANS BY : DES|GB';ED BY | CK. %EMS BY DRAFBTTED BY %—& /4
based on 100 year frequency. OFFICE OF BRIDGE DESIGN, SOUTH DAKOTA DEPARTMENT OF TRANSPORTATION HAKNOAEW | “04FWVMAGS SGE ENGINEER




STATE PROJECT SHEE TOTAL
OF NO. SHEETS

SD. P 0025(85)115 E34 | E62

SPECIFICATIONS

Use South Dakota Standard Specifications for Roads and Bridges, 2015 Edition and Required Provisions,
Supplemental Specifications and/or Special Provisions as included in the Proposal.

GENERAL NOTES
182'- 0" Design will be in accordance with Section 560 of the Specifications with the following criteria:
90"- 0" | 92'- 0" 1. Box culvert and box culvert end section design will conform to the AASHTO LRFD Bridge Design
| Specifications, 8th Edition.
¢ 2. Design Live Load: HL-93 and construction loading consisting of one 7’-6” gage axle with gross weight =
95,850 Ibs. The construction load will not be applied until a minimum of 4 feet of fill has been placed over the

box culvert. If other construction loads in excess of legal load are anticipated by the Contractor, the Contractor
will submit a design analysis for the anticipated construction loading, through the proper channels, to the
Office of Bridge Design for approval.

300.3"

w

The box culvert will be load rated in accordance with the AASHTO Manual for Bridge Evaluation, 2018 Edlition
with the latest Interim Revisions using the LRFR method. The rating will include evaluation of the Design
HL-93 truck at both Inventory and Operating levels and a Legal Load rating for three SD legal trucks (Type 3,
Sta. 110 + 91.00 3S2 and 3-2) as well as the notional rating load and four specialized hauling vehicles. The structure will also
(l/ . . be evaluated for the emergency vehicles, EV2 and EV3, at the legal load rating level. All sections of the box

16'- 13"

culvert will rate at HL-93 or better (Inventory Level). The three SD legal loads, the notional rating load, the four
____________________________________ J— specialized hauling vehicles, and two emergency vehicles will rate greater than 1.0 at legal load rating level.
Submit Load Rating calculations with the Design and Check Design calculations or shop plans, as appropriate.

[
¢
Box Ci‘ulvert

R

The design of the barrel sections will be based on a minimum fill height of 2 foot and include all subsequent fill
FLOW <~ heights up to and including the maximum fill height of 15 ft. over the box culvert.

16'-1%"

o

Minimum inside corner fillet will be 6 in.

I3

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

~

. Lift holes will be plugged with an approved nonshrinkable grout.

©

. All joints will match the existing box culvert.

UNDERCUT LAYOUT

(Bottom Dimensions)

©

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

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

11. Soils below the bottom of the proposed RCBC consist of 3’ gray clay sand alluvium overlying Pierre Shale.
Groundwater was encountered in the borings at an elevation of 2159.5 during the subsurface investigation
conducted in May 2020. Dewatering will be required during construction.

DESIGN MIX OF CONCRETE

1. Mix will be as per fabricator's design, however minimum compressive strength will not be less than 4500 p.s.i. at
34'-3" 28 days.

17-1%" 17 -1 %" B

+ . High sulfate levels are likely to be encountered on this project. All concrete will be Class A45 Concrete
conforming to Section 460 of the Construction Specifications, with the following modifications: the type of

| cement will be either a Type V or Type Il with 20 to 25% Class F Modified Fly Ash substituted for cement in

¢ accordance with Section 605 of the Construction Specifications.

Box (%‘ulvert

SHOP PLANS

The fabricator will submit shop plans in accordance with the Construction Specifications. Include design and
independent check design, if applicable, with initial submittal.

(o rr

ESTIMATED QUANTITIES
ITEM UNIT QUANTITY
¢ | Box Culvert Undercut Cu. Yd. 451

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

Undercut & Backfill

ﬂ ALTERNATE B
g NOTES AND UNDERCUT DETAILS
FOR
2-13'x12' BOX CULVERT (PRECAST)

o o OVER BELCHER CREEK 0° SKEW
1o-1% 16'-1% STA. 110 +91.00 SEC. 10-TOIN-R21E
STR. NO. 28-212-477 NH 0014(230)145
TYPICAL SECTION HL-93

(For Limits of Undercut)

HAAKON COUNTY
S. D. DEPT. OF TRANSPORTATION

FEBRUARY 2022 @ OF @

DESIGNED BY | CK.DES.BY | DRAFTED BY é
BB CM BT /4f M I:
HAKNO4FW Q4FWVMA10 IDGE ENGINEER
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NUMBER NUMBER
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5
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YEAR PLATE DETAILS
GENERAL NOTES:

1. Year plates of the general dimensions shown will be constructed on all box culverts and bridges. The year plates will be constructed in reverse
and attached to the forms in such a manner that the finished imprint in the concrete does not exceed one-half (1/2) inch in depth.

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

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

b. On bridges with six (6) inch curbs, "Jersey" shaped barriers with no endblocks, or "Single Slope" shaped barriers with no endblocks, the year
plate will be centered vertically on the curb face approximately six (6) inches from the end of the bridge, or as designated by the Engineer. On
bridges with barrier endblocks, the year plate will be centered on the upper sloped portion of the barrier approximately 5'- 6" for "Jersey" shaped

barriers from the end of the bridge and 7'-6" for "Single Slope" shaped barriers from the end of bridge, or as designated by the Engineer.
There will be one year plate at each end of the bridge on opposite sides.

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

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

Year Plate See Note 2 (c)
Year Plate
ge(se\]\ ’
6 ’
‘ Year Plate /

Year Plate See Note 2 (c) Year Plate See Note 2 (c)
¢ /’
< 7

Year Plate See Note 2 (c)

TYPE B CURB

Year Plate

End Bridge

STATE PROJECT SHEET [ TOTAL
OF NO. SHEETS
SD. NH 0014(230)145 E35 E62
€ 3
Hole Hole
16" | 16" |
Edge of
Outside Joint

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

Washer|

(Typ-)

2" Max.
(Typ.)

32" (Adj. + 1 %" Min.) |

GENERAL NOTES:

1. All holes for tie bolts shall be cast-in-place, 16 inches from
outside edge of joint. Cast in inserts or sleeves, if used,
shall be made of a corrosion resistant material.

TIE BOLT ASSEMBLY

. Ties shall be 1 inch

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

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

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

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

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

March 21, 2016

BARRIER JERSEY BARRIER SINGLE SLOPE BARRIER
January 22,202/
g PLATE NUMBER
D VEAR PLATE DETAILS 960.02
Published Date: fst Otr. 2023 o ——

Published Date: 1st Otr. 2023

NQOUU®

PLATE NUMBER

PRECAST BOX CULVERT 560.01/

TIE BOLT ASSEMBLY DETAILS

Sheet | of |

2-13'X12' BOX CULVERT (PRECAST)

STR. NO. 28-212-477
OLiO)

FEBRUARY 2022

SITE 2
ALTERNATE B




STATE PROJECT SHEET | TOTAL
OF NO. SHEETS
SD. NH 0014(230)145 E36 E62
) I "
© 2" 0" (Max.) < CUTOFF WALL & 2" 0" (Max.) < CUTOFF WALL
} 1 e s o | 1. All costs associated with furnishing and installing the Cutoff — : - == == | I LA-1-_-1 1. Allcosts associated with furnishing and installing the Cutoff
T | T ¥ ¥ ¥ ¥ 11 Wall, whether precast or cast-in-place, shall be incidental to r 1 A R af---- Wall, whether precast or cast-in-place, shall be incidental to
> T T Tt the contract unit price per each for "Precast Box Culvert End - o! ! ! . H the contract unit price per each for "Precast Box Culvert End
ofcs s | ! ! Section, Furnish". 3tey S H i 1 i H Section, Furnish".
E o :/3;. of i i 2. Concrete for cast-in-place cutoff wall shall be Class M6 > £ ‘%’2 s |1 : : I 1 2. Concrete for cast-in-place cutoff wall shall be Class M6
Ny %,‘: 8 ¥ H ! ! concrete in accordance with Section 462 of the Specifications. o g g_ ¥ | i i Vo H concrete in accordance with Section 462 of the Specifications.
ol B o 1 1 1 [ 1
e ' : : 3. All reinforcing steel shall conform to ASTM A615 Grade 60. g ® Q;:E_ " : : P e 3. All reinforcing steel shall conform to ASTM A615 Grade 60.
= ~—|. 1 1 . . . < 1 1 1 . . .
E < (>'§' _E_ . . 4. Alternate details will be allowed, subject to the approval of the N & I 3 L — ;ri 'S -t : 4. Alternate details will be allowed, subject to the approval of the
aIsS_ Ly o Bridge Construction Engineer. — :,_i: —+ 3 Bridge Construction Engineer.
r_'—_"o"_;’: = o r_?fié_ 1 o
) § E T h T Z\,E_ .i T ¢ 1
oI5 [T o ! 4" Bevel 8les2 |1 9 ! 4 Bovel, ]
S S P ! NEIEA N N : 5 T
SN Y S : =888 |+, .S : . a
NS .:4,/2,,‘.":_ o ' : ;}ggg"’_ ':41/2"§"'4" ' ' IS
5 g [T 4 ' Q x —E X Ao i
& n.<(§_ |-— 2 o) ; 2 &1 7 (Typ. )i ' .
= _ REEIRLACE OFSRR ! 1 — 1 ] RY
__I - - = i = : - .I - ;\N = = T 1 I X I
3z | DETAIL "X * 4 3 " DETAIL ™ x*
@ 3 | | \/ g | *L |
§m_ I xL 1" @ Ties (Typ.) ;E- f 1" @ Ties (Typ.) NOTE: Joint details may vary from that shown,
S PLAN NOTE: Joint details may vary from that shown, < PLAN according to the manufacturer's design. Submit
~ according to the manufacturer's design. Submit RY (Inlet or Outlet) - 0" (Min. details with shop plans for approval.
~ (Inlet or Outlet) P, =
-0 (Min. - details with shop plans for approval. {
A = A " . #4x2-0"(Typ,)
4" T " (T4p’)| ~ _Ir- -1' e T qJ---- Match Holes Cast in Apro}1
Tl T s, o 1" Ties (Typ) Y e |
1% Ties (Typ.) (YP) A Rt~ KOEEE] FEE #4x2-0"(Typ.) , =1 e sl3 #4x5-1"
2 d h 5 T Match Holes Cast in Apron e g eive g g gl Bond as Shown
7 e L evel E Py H - o = © N | ~ .
= e 9 ek —h | = [ AR : 55
A & ! : } I S . ‘\en as Shown , o 1"¢ Tie (Typ.) © o=
© 1"@ Tie (Typ.) . O/g s = N = ' ' —
= : . © Nl g’k ------- Rk Rkl EEEELELE ] il H =T
------- R N ! ] B ™ Skttt s ST il -Sniiiatie. Asiiatuiiiet. daiatets ;
"""""" 4 0NN, nlaiatel Cninieluleluinints! Aalaiuiniuieteiets. alsieie 5| = 3" & Holes ;
3" @ Holes [/ : : } @ for Cutof .:f Cutoff Wall £ 00 Dotail x* R
for Cutoff Cutoff Wall — See Detail "X" Q ’ ] 8 Wall Cast-in-Place or Precast)
Wall (Cast-in-Place or Precast) ] :;-;. @
" am . @
#4xW+(1-6") 2 | gl
A N ELEVATION &l °
| > ELEVATION » ™ (Inlet or Outlet) #4XW+(1-6") — g
(Inlet or Outlet) A 1 S
. — Is W w Ts *,;* <
7(’;2 pfﬁ f— 10" Max,
Ts w w Ts yp. 9" Radius (Typ.)|
10" Max. * Y ; | Y
Radius (Typ.) SEC. C-C =X im A fe = kol
:\>/ TL\S;\Z = 3 ‘." N —1
1"@Tie (Typ)<H Fill 3" @ holes with | 1 Cl
i N grout tsrztsanformlng to 0 T T (Typ.) 9"
1"@Tie (Typ)< H Fill 3" @ holes with 1 Section 460.2 K. of the R L—>-I
T grout g)nformmg to a0 T T M |Specifications.
Section 460.2 K. of the o W = Width of Opening SEC. C-C
Specifications. H = Height of Opening Cutoff Wall
Tt = Thickness of Top Slab utoit va ™ & -I_> YT LEGEND
Tb = Thickness of Bottom Slab (Cast-in-Place N\ AR ¢ / _—
Cutoff Walll 4 N | C AT Ts = Thickness of Side Wall orPrecash N\ N — W = Width of Opening
(Cait,—g;gz(,;; \ / \ / Tm = Thickness of Middle Wall — — — = = = = = H i He{ght of Opening
\_ T T T I T T T T L = Length of End Section . . IST Tt= Thl'ckness of Top Slab
N 1L L 1L 1L 1L 1L 1L 1L 5| #4@12 Tb = Thickness of Bottom Slab
> QT 3 Ts = Thickness of Side Wall
ay #4@ 12+ = Tm = Thickness of Middle Wall
| 2W+(3-0") NOTES: NOTES: L = Length of End Section
' ' See GENERAL DRAWING for W and H dimensions. W+ (307 See GENERAL DRAWING for W and H dimensions
C Z}} t;% ch,'; trLécatgg Ts dimensions shall be furnished I | c I Tt, Tb, Tm, L, and Ts dimensions shall be furnished
y . by the Contractor.
VIEWA-A % Length and number of units may vary from that shown. VIEWA-A % Length and number of units may vary from that shown.
June 26, 2015 B June 26, 2015
S PLATE NUMBER S PLATE NUMBER
g PRECAST DOUBLE BOX CULVERT SLOPED END 560.20 g PRECAST DOUBLE BOX CULVERT SLOPED END 560.2/
14 /4 4 /4
. , o | SECTION DETAILS WITH 2-0" CUTOFF WALL Published Date: 15t o | SECTION DETAILS WITH 4-0" CUTOFF WALL
Published Date: 1st Qtr. 2023 T Sheet 1 of 1 ublished Date: 1st Qtr. 2023 T Sheet 1 of 1

SITE 2 2-13'X12' BOX CULVERT (PRECAST)
STR. NO. 28-212-477
ALTERNATE B FEBRUARY 2002 (@ or(5)




Eyebolt (See EYEBOLT DETAILS) )P*\

N
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U
z Flowline Box Culvert
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1 1 ]
- L
DETAIL FOR FENCE ANCHORS
y Eyebolt
GENERAL NOTES: R e

1.

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

. Eyebolts shall be placed on all of the box culvert wing walls.
. Eyebolts shall be % inch diameter and shall conform to ASTM A307.

. Eyebolts, nuts, and concrete inserts shall be galvanized in accordance

with AASHTO M232 (ASTM A153). Concrete inserts of corrosion
resistant material need not be galvanized.

. Cast-in-place eyebolts shall have a nut attached, be 4 %, inches (Min.) in

length and shall be embedded such that the eye of the bolt is flush with
the concrete surface. (See Eyebolt Details) As an alternate, cast-in-
place concrete inserts, capable of developing the full strength of the % inch
diameter threaded eyebolt, may be used and shall be set in the concrete
in accordance with the manufacturer's recommendations. The eyebolt
shall be of sufficient length to develop its full strength. The eye of the
eyebolt shall be flush with the concrete surface.

. The cost for furnishing and installing eyebolts and/or concrete inserts

shall be incidental to various contract items.

‘\ {—
See Structure Plans for
Wing Wall thickness

VIEWA-A

Length of Eyebolt

(%

Cast-in-place Eyebolts
shall have nut attached

EYEBOLT DETAILS

December 23,2012

Published Date: 1st Otr. 2023

NQOUU®

BOX CULVERT WING WALLS

PLATE NUMBER

FENCE ANCHORS FOR 620.16

Sheet | of |

STATE PROJECT SHEE TOTAL
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SD. NH 0014(230)145 E37 E62

SITE 2 2-13'X12' BOX CULVERT (PRECAST)
STR. NO. 28-212-477
ALTERNATE B FEBRUARY 2002 () or(5)




The elevations shown in these plans are based on the National Geodetic S@;— E PROJECT S!—’:E)E gﬁg#s
Survey (NGS) North American Vertical Datum of 1988 (NAVD88). .
SD. NH 0014(230)145 E38 E62
NOTE:
T.S. @ & El. = Top of Slab at Centerline Elevation
T.S. @ C. El. = Top of Slab at Curb Elevation 207'- 6"
1-0" i 102'- 9" i 102'- 9" i 1-0"
¢ ¢ ¢
Abut.|No 1 Pier A|IO' 2 Abut. |No. 3
A
! | qo 4 ' N
3o X /‘;b
3 P2 /\’V‘)/\ | '{(:/J!
] e - &wsd
=] $45. K2R
— _ 5
i < e —— T ———— r?x\ -------- =L X !
.S, . El. 43 5 - R - s o — - — - - — - — - - TR s - ST Nttt ek -m— - — - — - - — -~ et — - — - r-— | .S, . El .
X TS.@ C, El. 214543 T.S. @ C. El. 2145.43 | r| T.5.@C. El 2146.:‘;)| 7 "qu-;l 7S @ C._;-EII. 21’*I4I7'14 !l Ts.ec E’|2147 6
3 ! B Lo IRON I o I |
& Q Begin Bridge XY e "B HE Al End Bridge =
18T 2 Sta, 222 + 63.66 b XXX [Sta. 222 + 64.66 ER |\ [ oot i Sta. 224 + 70.96] 3 || Sta. 224+ 71.16 SE
{ ] Q@ T.S.@§¢EL 214579 K| T.S. @ ¢ El 2145.79 . 5 ! 4 S.@ ¢ El. 2146.36 0o T.S.@¢ El. 2147.50 S T.S. @ ¢ El. 2147.52 Sl
S8 Lol— H— Mg — — — —— il . (I T by TR -1 HE-- X8
®©| = T | Vo 2 P - o 2|8
oS 3 | : Perforated 6" Geocell filed 1 | : S :: | : | :: | lle 9l | Tls
3 Bl - 8 | IF with Select Granular I | - iR v L | 5I<
< o " - Backfill (Typ.) THH) ! Pt "1 T |
: i L |7 gl e RO o L 1 |
! N ‘o~ T.S. @ C. El. 2145.43 o W T.S. @ C. El. 2146.00 |1- - T.S. @ C.'El. 2147.14 !
TS @C. El. 2145.43 ~& 1 IS @CEL214543 B Lol RN WS ISR R g (0t (IS @CH 2 6001l ) . LI e @ ety T.5.@C. El. 2147.16
I B oo o T oI IITIITT T et e oo m T - |
- — A4 T .
. ‘=,f!' ::;i R .p‘=|
~ <L . ) ¥
;l B \3\;’) ‘;\ o o Type B Drainage Fabric (Typ.) —, O o 5
(xics = % NNV
o ; 3% B ~— Class B Riprap (Typ.) e y
PLAN
Perforated 6" Geocell filled
with Select Granular Backfill (Typ.)
Approach Slab (Typ.) 3l |
_\ H—s S . \ ]
i tﬁ N — - - I —J
Tttt — S|Ww | — = . ) B N - - - — - —— e — - —_
Sleeper Slab (Typ. ! / sz El. 2138.61
i (ve) El 2136.90 — ! . ‘ﬁ}l‘\L——
2 S~ , _/—‘/ i -3- HP 12 X 53 Steel Pile (Typ.)
BE | st
S H.W. El. 2116.5 (100 Y - Berm El. 2139.81
Berm El. 2138.10 - §| ' (100 Year) P
a | D.H.W. El. 2115.0 (25 Year) e
kel ' -7
El 2114.38 s | El. 2118.50 <
- 2 ® P
Finished 3|z I El. 2114.33 %
____ Groundline gle | A
= S|W , - =L
-X081- El. 2118.50 |
INDEX OF BRIDGE SHEETS : N 210010
Sheet No. 1 - General Drawing =l | PN Type B Drainage Fabric (Typ.)
Sheet No. 2 - Estimate of Structure Quantities and Notes 5 % | \L
Speetlo. s et (Contrued) | 28 5 Lo romanentcoong \-[grarursen excavaton
Sheet No. 5 - Notes (Continued) Class B Riprap (Typ.)  G|W 6 - 0" @ Drilled Shaft prap (1yp.
Sheet No. 6 - Subsurface Investigation, Piling & Drilled Shaft Layout m/
Sheet No. 7 - Abutment Details (A) Elev. 2035.01
Sheet No. 8 - Abutment Details (B) . Top of Finished P.I. Sta. 221+ _29.00
Sheet No. 9 - Pier Details (A) -2- El. = 2131.89 (Finished)
Sheet No. 10 - Pier Details (B) at ¢ Roadway V. C. = 1430 GENERAL DRAWING
Sheet No. 11 - Superstructure Details (A) ELEVATION FOR
Sheet No. 12 - Superstructure Details (B) S P.C. . "
Sheet No. 13 - End Block and Barrier Curb Details 207 - 6 PRESTR GIRDER BRI DGE
Sheet No. 14 -102' - 6" Girder Details 18" Surfacing °
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ESTIMATE OF STRUCTURE QUANTITIES

DESCRIPTION QUANTITY UNIT REMARKS
Bridge Elevation Survey Lump Sum LS
Concrete Penetrating Sealer 830 SqYd ngosiz ie(()::‘al
Incidental Work, Structure Lump Sum LS
Structural Steel, Miscellaneous Lump Sum LS
Membrane Sealant Expansion Joint 75.8 Ft
Structure Excavation, Bridge 18 CuYd
Bridge End Embankment 1,115 CuYd
Granular Bridge End Backfill 83.6 CuYd
Approach Slab Underdrain Excavation 6.3 CuYd
Precast Concrete Headwall for Drain 4 Each
Class A45 Concrete, Bridge Deck 288.1 CuYd
Class A45 Concrete, Bridge 132.4 CuYd
Concrete Approach Slab for Bridge 173.3 SqYd
Concrete Approach Sleeper Slab for Bridge 37.9 SqYd
Class A45 Concrete, Drilled Shaft 79.5 CuYd
Drilled Shaft Excavation 74.9 CuYd
Crosshole Sonic Log (CSL) Test 1 Each
74" Permanent Casing 8.9 Ft
Reinforcing Steel 55,570 Lb
Epoxy Coated Reinforcing Steel 2,389 Lb
No. 18 Rebar Splice 26 Each
Preboring Pile 200 Ft
HP 12x53 Steel Test Pile, Furnish and Drive 135 Ft
HP 12x53 Steel Bearing Pile, Furnish and Drive 1,125 Ft
54" Minnesota Shape Prestressed Concrete Beam 1,025 Ft
4" Underdrain Pipe 185 Ft
Porous Backfill 11.8 Ton
Class B Riprap 2,954.4 Ton
Type B Drainage Fabric 3,517 SqYd
Perforated Geocell 604 SqFt
Overburden Excavation for Riprap 697 CuYd
Select Granular Backfill 211 Ton
Stainless Reinforcing Steel 54,601 sqva | Se© Spedal

BRIDGE SPECIFICATIONS

1.

Design Specifications: AASHTO LRFD Bridge Design Specifications, 9t

Edition.

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

1.

2.

AASHTO HL-93.

Dead Load includes 22 psf for future wearing surface on the
roadway.

DESIGN MATERIAL STRENGTHS*

Class A45 Concrete £’ .=4,500 psi
Reinforcing Steel (ASTM A615, Gr. 60) f, =60,000 psi
Piling (ASTM A572 Grade 50) £, =50,000 psi
Stainless Reinforcing Steel f, =60,000 psi

(ASTM A955, Gr. 60)

*For prestressed beams, see notes regarding Prestressed Girders.

GENERAL CONSTRUCTION

1.

2.

All lap splices shown are contact lap splices unless noted otherwise.

All exposed concrete corners and edges will be chamfered 3/4-inch
unless noted otherwise.

Use 2-inch clear cover on all reinforcing steel except as shown
otherwise on plans.

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

Barrier Curbs and End blocks will be built perpendicular to the
roadway grade line.

Requests for construction joints or reinforcing steel splices at points
other than those shown, must be submitted to the Engineer for prior
approval. If additional splices are approved, no payment will be
allowed for the added quantity of reinforcing steel.

Bridge berms will be constructed to the plans template prior to any pile
driving or construction of abutment footings. See Standard Plate
120.11. Berm slopes will not be disturbed after construction. Any
alterations to the berm or slopes after berm construction will be
submitted to the Bridge Construction Engineer for approval. Allow 30
days for review of proposals.

The elevation of the bridge deck is 18 inches above subgrade
elevation.

All substructure concrete will be Class A45 conforming to Section 460,
with the following modifications: the type of cement will be either a type
V or type Il with 20% to 25% Class F Modified Fly Ash substituted for
cement in accordance with Section 605.
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INCIDENTAL WORK, STRUCTURE

1.

In place centerline Sta. 222+59.73 to centerline Sta. 224+58.81 is a
197°-6” 5 span composite |-beam viaduct bridge with a 30°-0” clear
roadway. The superstructure consists of a reinforced concrete slab
with metal railing continuous across the bridge. The deck has been
overlaid with 1 Y2-inches of asphalt. The substructure consists of 2
column reinforced concrete bents and reinforced concrete sill
abutments, all of which are supported on timber piling.

Break down and remove the existing bridge, and approach/sleeper
slabs if applicable, to 1-foot below finished groundline, or as required
to construct the new structure in accordance with Section 110 of the
Specifications. All portions of the existing bridge will be removed and
disposed of by the Contractor on a site obtained by the Contractor and
approved by the Engineer in accordance with Commitment H: Waste
Disposal Site found in Section A.

During demolition of the structure, efforts will be taken to prevent
material from falling into the creek. Under no circumstances is asphalt
allowed to fall into the creek.

The foregoing is a general description of the in-place bridge and
should not be construed to be complete in all details. Before preparing
the bid, it is the responsibility of the Contractor to make a visual
inspection of the structure to verify the extent of the work and materials
involved. If desired by the Contractor, a copy of the original
construction plans may be obtained through the Office of Bridge
Design.

NOTICE - LEAD BASED PAINT

Be advised that the paint on the steel surfaces of the existing structure
contains lead. The Contractor should plan operations accordingly and
inform employees of the hazards of lead exposure.

DESIGN MIX OF CONCRETE

1.

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

Type Il cement conforming to Section 750 is required except Type llI
cement may be used for prestressed beams.

Grout design mix will be as specified in Section 460.2 K of the
Construction Specifications. A compressive strength of 2000 psi will
be attained by the grout prior to erection of any beams. Chamfer edges
of grout pads 3/4-inch. The quantity of grout is included in and will be
paid for at the contract unit price per cubic yard for Class A45
Concrete, Bridge.
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ABUTMENTS

1.

Preboring piling at each abutment is required to whichever is greater, ten
feet or to natural ground.

The HP 12x53 Piling were designed using a factored bearing resistance of
98 tons per pile. Piling will develop a field verified nominal bearing
resistance of 245 tons per pile.

One test pile will be driven at each abutment and will become part of the
pile group.

The contractor will have sufficient pile splice material on hand before pile
driving is started. See Standard Plate 510.40.

Piles will not be driven out of position by more than three inches in the
direction parallel to the girder centerline. A pile-driving template will be used
to ensure this accuracy.

Abutment backwalls above the construction joint may be cast separately
from the deck slab. The concrete used for the backwalls and wings shall
be Class A45 Concrete, Bridge. All abutment and bridge deck concrete will
have attained design strength prior to backfilling. Abutment wing walls shall
not be cast until after the deck has been poured.

Each finished abutment shall include a Bridge Survey Marker. See
Standard Plate 460.05.

PIERS

1.

The design of the drilled shafts is based upon encountering competent
Pierre Shale Formation at elevation 2099. If competent Pierre Shale
Formation is not encountered at or above this elevation, contact the Office
of Bridge Design, through proper channels, before proceeding with the
drilled shaft construction. Geotechnical Engineering Activity personnel will
be present during the drilling operations to confirm these elevations and to
observe placement of the drilled shafts. The Geotechnical Engineering
Activity will be notified a minimum of two weeks prior to the start of
excavation for the drilled shafts.

The drilled shafts will be constructed using the permanent casing method
in conformance with Section 465 of the Construction Specifications.
Permanent casings for the drilled shafts will be installed and seated
immediately prior to drilled shaft excavation. A construction joint will be
placed at the top of the permanent casing and the permanent casing will
extend a minimum of 1’-0” above the groundline, waterline, or construction
platform elevation, whichever is higher.

The construction joint locations and quantities provided on the plans are
based upon the estimated existing groundline and waterline elevations. It
is the responsibility of the Contractor to verify the existing elevations and
have a drilled shaft installation plan submitted and approved prior to
ordering the casing. If the Contractor intends to use construction platforms,
etc. that would require any of the construction joints to be at a location other
than the location shown in the plans, the Contractor will include these
proposed changes in the drilled shaft installation plan for approval by the
Office of Bridge Design.

4. The quantities for Drilled Shaft Excavation; 74-inch Permanent
Casing; Class A45 Concrete, Drilled Shaft; and Class A45 Concrete,
Bridge are based upon the construction joint locations as shown in the
plans. Payment for these items will be at the contract unit price for the
plans shown quantities regardless of any approved changes in the
location of the construction joints as requested by the Contractor due
to the construction of work platforms, etc. Measurement and payment
will be made at the contract unit prices for any changes due to
variations in the competent foundation soil or in the locations of the
existing groundline and waterline elevations as ordered by the
Engineer.

5. The H1 bars are detailed full length of the Drilled Shaft and are
provided in the reinforcing schedule. Once the construction joint
elevations have been verified and established, mechanical splice
details showing location will be submitted for approval to the Office of
Bridge Design with the drilled shaft installation plan. Mechanical
splices must be staggered and not placed side by side.

6. Dirilled Shaft concrete will conform to Section 465 with the following
modifications: the type of cement will be either a type V or type Il with
20% to 25% Class F Modified Fly Ash substituted for cement in
accordance with Section 605.

7. Wetdrilled shaft excavations will be cleaned by using an air lift system.
Details for the air lift system will be included as part of the Drilled Saft
Installation Plan.

8. The drilled shaft contractor will include the name of the CSL testing
organization meeting the requirements of Section 465.3J with the
submittal of the Drilled Shaft installation Plan.

PRESTRESSED GIRDERS

1.  Minimum concrete compressive strength £/ . = 7000 psi at 28 days for
all girders, £’ .; =6000 psi for all girders.

2. All mild reinforcing steel will be deformed bars conforming to ASTM
A615, Grade 60.

3. Individual tendons in all pretensioned sections will consist of seven-
wire uncoated Type 270K Strands having a nominal diameter of 0.6-
inch and a minimum ultimate strength of 58600 Ibs. per cable. An initial
tensile force of 43500 Ibs. will be applied to all 0.6-inch cables in all
girders. All prestressing steel will conform to AASHTO M203. (low-
relaxation strands).

4. All prestressed girders within a span will be cast within an 8-day
period. If not, the newest girder will be at least 6 weeks old before the
deck slab is poured. The girders will be poured in all steel forms.

5. Prestressed concrete girders will always be lifted by the devices
provided in the top flanges near the ends of the girders. Types of lifting
devices other than those shown on the plans may be used provided
they are approved by the Office of Bridge Design. The design of the
lifting devices will be the responsibility of the fabricator.
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6. Each beam will be marked showing structure number, casting date,
and beam number. Marking will be on the face of the beam near the
end and the location will be exposed after the diaphragms have been
cast. Facia beams will be marked on an inside face. All markings will
be stenciled and clearly legible. For beam designations and locations,
see superstructure layout plan and Erection Data sheet.

7. The physical properties of the elastomeric bearing pads will conform
to the requirements of Section 18.2 of the AASHTO LFRD Bridge
Construction Specification and the AASHTO Materials Specification
M251. The elastomeric bearing pads will conform to Grade 60
(durometer). The cost of the pads will be incidental to the contract unit
price per cubic yard for Class A45 Concrete, Bridge. Certification that
pads are 60 durometer and meet the requirements of AASHTO LFRD
Bridge Construction Specification Section 18.2 and AASHTO
Materials Specification M251 will be furnished to the Engineer with the
shop drawings. No laminated bearing pads will be allowed.

8. All exposed corners will be chamfered 3/4-inch or rounded to 3/4-inch
radius.

9. Dead Load of girder taken as effective at transfer. Cut strands flush
with end of girder and coat end of strands with mortar, EXCEPT the
strands that are to be extended and bent,

10. The Contractor will be responsible for ensuring that transportation
stresses, handling, and erection do not cause damage to the girders.

11. Furnish and Install Inserts for T8 Rebars as shown in the plans. All
costs involved will be incidental to the contract unit price per foot of
54” Minnesota Shape Prestressed Concrete Beam.
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SUPERSTRUCTURE

1. Girder lifting hooks will be cut off before placement of concrete deck slab.

2. The diaphragms at the pier will be poured integrally with the deck slab.
Placement of diaphragm at the pier will not slow down the rate of deck
concrete placement and finishing. The Contractor will place the concrete
for the specified diaphragms ahead of the deck concrete in such a manner
that advancement of the deck concrete reaches the diaphragm just as
placement of concrete in the diaphragm is complete.

3. The use of an approved deck finishing machine will be required during
placement of bridge deck concrete. The deck finishing machine will be
adjusted and operated in such a manner that the screed or screeds are
parallel with the centerline of the bridge. The finish machine and concrete
placement will be parallel to the skew of the bridge.

4. The concrete bridge deck will be placed and finished at a minimum rate of
51 feet of deck per hour measured along centerline roadway. If concrete
cannot be placed and finished at this rate, the Engineer will order a header
installed and operations stopped. If a header is required sometime during
the pour operation, its location will be at or as near as possible to the three-
quarter point of the span. Notify the Bridge Construction Engineer if deck
pour operations are stopped. Operations may resume only when the
Engineer is satisfied that a rate of 51 feet per hour can be maintained and
the concrete has attained a minimum compressive strength of 2000 psi.

5. Snap ties, if used in the barrier curb formwork, will be corrosion resistant.
The corrosion resistant ties will be inert in concrete and compatible with the
stainless reinforcing steel.

6. See Special Provision for Concrete Penetrating Sealer.

ABUTMENT BACKWALL COATING

The material for waterproofing the abutment backwall will be one of the
products from the approved products list. The acceptable abutment backwall
coating suppliers are listed on the approved products list at the following
Internet address:

http://apps.sd.gov/applications/HC60ApprovedProducts/ProductList.aspx

The cost of furnishing and applying the coating will be incidental to the contract
unit price per cubic yard for Class A45 Concrete, Bridge.

BOLT TESTING

The certified mill test reports for all bolts used on the project will include the test
results for all the testing specified in section 972.2 D of the Construction
Specifications. Some of these tests are supplemental tests that must be

requested at the time the bolts are ordered. It is the responsibility of the
Contractor to notify the bolt supplier of these requirements.

SHOP PLANS

Shop plans will be required as specified by the Construction Specifications.

FALL PROTECTION

1. The Contractor will install a Fall Protection System conforming to
OSHA Regulations. When working on the girders prior to decking
installation, a Horizontal Lifeline — or other OSHA approved system
will be installed. The Contractor will have one Personal Fall Arrest
System (PFAS) available for use by a Department Inspector. The
PFAS will be compatible with the installed Fall Protection System.

2. Modifications to any bridge components used to accommodate the
Fall Protection System will be shown on the Falsework Plans and/or
the appropriate Shop Plans. Field welding to bridge components shall
not be allowed. Field placed concrete inserts or drilled-in anchor bolts
will be allowed if approved by the Engineer. All costs associated with
providing the Fall Protection System will be incidental to the other
contract items.

CLASS B COMMERCIAL TEXTURE FINISH

1. A Class B commercial texture finish will be applied to the inside face
and top of Barriers (painted pearl white).

2. The Class B commercial texture finish will be applied in accordance
with Section 460.3 L.1.c and Section 460.3 M.1 of the Construction
Specifications.

PILE DRIVING

1. Adrivability analysis was performed using the wave equation analysis
program (GRLWEAP). The following pile hammers were evaluated
and found to produce acceptable driving stresses:

Delmag D25-32 Pileco D25-32

2. 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.

APPROACH SLABS

1. Sleeper slab riser will be cast with or later than the approach slab.
Care will be taken to ensure the correct grade is maintained across
the top pf the sleeper slab riser.

2. The portion of the sleeper slab below the construction joint may be
precast. If the bottom portion of the sleeper slab is precast, the
Contractor will submit proposed lifting and setting plans to the Bridge
Construction Engineer for approval. In addition, if reinforcing or other
details differ from those shown in the plans, the Contractor will submit
proposed alternate details for approval.

3. The use of an approved finishing machine will be required during
placement of Class A45 Concrete for the approach slabs. Concrete
placement in front of the machine will be kept parallel to the screed.
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4. Concrete Approach Sleeper Slab for Bridge, whether cast-in-place or
precast, will be paid for at the contract unit price per square yard. This
payment will be full compensation for all excavation, furnishing,
hauling, and placing all materials including concrete and reinforcing
steel; for disposal of all surplus materials; and for labor, tools,
equipment, and any incidentals necessary to complete this item of
work.

5. Concrete Approach Slab for Bridge will be paid for at the contract unit
price per square yard. This payment will be full compensation for all
excavation, furnishing, hauling, and placing all materials including
concrete, asphalt paint or 6 mil polyethylene sheeting, elastic joint
sealer, and reinforcing steel; for disposal of all excavated material and
surplus materials and for labor, tools, equipment, and any incidentals
necessary to complete this item of work.

AS - BUILT ELEVATION SURVEY

The Contractor will be responsible for producing an as-built elevation
survey soon after construction is completed but before the bridge is
opened to traffic. The Contractor will be responsible for recording the as-
built elevation shown in the plans. The completed table will be given to the
Engineer and copies forwarded to the Office of Bridge Design and the
Senior Region Bridge Engineer. The elevations will be based on the
National Geodetic Survey (NGS) North American Vertical Datum of 1988
(NAVDS88). The Engineer will provide the Contractor with a description,
elevation, and location of the nearest benchmark that has a NAVD&88
established elevation for the Contractor’s use. The benchmark shown in
Section B has not been tied to the NAVD88. The Contractor will be
responsible for establishing a NAVD88 elevation for the benchmark
provided in the plans. All cost associated with obtaining the NAVD88
elevations at the locations shown in the table and for the benchmark
shown in the plans, including all equipment, labor, and any incidentals
required will be incidental to the contractor lump sum price for Bridge
Elevation Survey.
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OVERBURDEN EXCAVATION FOR RIPRAP

1.

This work will consist of the removal and replacement of material between
the limits of the finished groundline and the top of the riprap. See diagram
below (overburden is in grey).

Excavation is to be completed after temporary diversion method is in place,
if required, with minimal standing water to create the profile of slope
protection specified in plans.

The removed material will be placed on top of the riprap to the natural
ground, proposed groundline, or specified shape and elevations shown in
plans. When overburden extends into the streambed it will form the channel
bottom and profile as specified in plans under the Riprap Layout. The
finished ground under the bridge will be shaped to match the upstream and
downstream channel and flood plain.

The overburden material will be placed on top of the riprap and have a
maximum lift depth of 1" — 0” and compacted free of flowing water or
standing water in excess or four inches above the riprap at the lowest
elevation.

Compaction effort will produce a surface that does not pump, rut, or
otherwise displace when traveled over with construction equipment to the
satisfaction of the Engineer. Material may be added to excavated material
to facilitate compaction and handling. Importing, stockpiling, blending,
and/or wasting of materials will be incidental to the contract unit price for
Overburden Excavation for Riprap.

Payment for Overburden Excavation for Riprap will be at the contract unit
price and will be full compensation for labor, equipment, tools, and
incidentals, including furnishing, installing, and removal of any temporary
works necessary to complete the work. Payment will be for plans quantity
unless measurement is ordered by the Engineer.

Before preparing the bid, it is the responsibility of the Contractor to verify
existing conditions to determine if a temporary diversion method and/or
dewatering will be required. If required, the Contractor must submit the
temporary diversion method and/or dewatering for approval to the
Construction Engineer 30 days prior to construction.

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 in
accordance with Section 850 of the Construction Specifications.

4. Perforated Geocell will be paid for at the contract unit price per square
foot. Payment will be full compensation for furnishing and installing 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.

APPROACH SLAB UNDERDRAIN SYSTEM

1. Anunderdrain system will be placed underneath the sleeper slabs and
a vertical composite drain behind the abutments as shown in the plans
in accordance with Section 435 of the Construction Specifications.

2. The 4-inch diameter Perforated PVC Drain Pipe will be SDR 35
Solvent Weld PVC Pipe conforming to ASTM D3034 and ASTM F758.
The 2-inch and 4-inch diameter 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 shall
conform to ASTM D6707.

3. Care will be taken to ensure that the 4-inch diameter Perforated PVC
Drain Pipe and the 2-inch and 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.

4. All labor, tools, equipment, and any incidentals necessary for the
Installation of 4-inch diameter Perforated PVC Drain Pipe, 2-inch and
4-inch diameter PVC Outlet Pipe, SDR Solvent Weld PVC Coupling,
and PVC Cement will be incidental to the contract unit price per foot
for 4” Underdrain Pipe.

CSL ACCESS TUBES

1. Access tubes will be furnished and installed in the drilled shafts in
accordance with Section 465 of the Construction Specifications.

2. All labor, tools, equipment, and any incidentals necessary for the
Cross Sonic Log (CSL) Test will be incidental to the contract unit price
per Cross Sonic Log (CSL) Test.
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°

0

50 100 150 200 250 300 ~. 96
— — Blows per Foot — —— ——

Z

|
©
©

STATE PROJECT SHEE TOTAL
OF NO. SHEETS
<h. NH 0012(187)107 E43 | E62

Pierre Shale is a marine shale with a textural
classification that varies from silt clay to clay silt.
Color varies from buff gray to black. The formation
may contain concretion zones that are normally
thin but occasionally are massive. These zones
may be considered hard and dense. Thin zones
may be present that are cemented resulting in
claystone or siltstone seams. Bentonite zones
may be encountered but are normally less than
one half inch thick. Nonweathered Pierre Shale
is considered to be "Soft Rock".

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
O Test M Water H Sample
Z
@ Drive Test 6 Caved one

Drive tests are conducted by dropping a 490 pound
hammer 30 inches to drive a 2 % inch drill stem
to measure the resistance to penetration of the soil.

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 obtain 2 inch nominal diameter samples
and to measure the resistance to penetration of
the soil. Penetration Test results are listed as
uncorrected "N" values in blows per foot. Blows
over inches are listed if refusal is achieved, which
is 50 blows within one 6 inch set.

GROUNDWATER ELEVATIONS

MAY 2020
U1 2109.7
U2 (DRY) 2112.1
U3 (DRY) 2127.8
U4 2110.2
U5 2110.1
U6 2099.6

MEASURED SKIN FRICTION

ELEV. PSF
U2 21027 902
U4  2097.8 723

1

|
©
N

— (Pierre Shale)

SUBSURFACE INVESTIGATION, PILING
& DRILLED SHAFT LAYOUT

FOR

207' - 6" PRESTR. GIRDER BRIDGE

OVER WILBURN CREEK 0° SKEW
STA. 222 + 63.66 to STA. 224 + 71.16  SEC. 12-TO1N-R21E
STR. NO. 28-234-477 NH 0014(230)145

HL-93

HAAKON COUNTY
S. D. DEPT. OF TRANSPORTATION

NOVEMBER 2021 @ OF

DESIGNED BY | CK.DES.BY |DRAFTED BY é
CL AG/HK BT/KG /45%@ L
HAKNO4FW 04FWTC06 IDGE ENGINEER




STATE PROJEC SHEE OTAL
Revised August 4, 2022 CL/AG H 14 45 . EG62
St 4, E
VIS S.D. NH 00 (23 ) 44 6

45'-0"
1'-0" 21'- 6" ) 21'. 6" 10"
| The face on the back side of the Abutment between
/ ] \( See DETAIL "Z" . the Abut. Wings will be thoroughly coated with an
—-— approved waterproof sealant. (See note regarding
_O\ | _/O_ Abutment Backwall Coating.)
Elev. "E" ¢ Elov. "E” " o
I
Roadway & Bridge 2 >4
Front Face _/ \ Back Face | Back Face —/ \ Front Face I% I%
| ' T <
- ¢ | Sls Hle
9 I ) °
5 7 us—T 7 s Girder No. 5 or 1 (|E (lE (lE % o Z o =
R ~ | ] I T b . z
S ‘ g” & 52 9"{ Girder No. 4 or 2 Girder No. 3 Girder No. 2 or 4 Girder No 1orb5 6" | _ Z _g Z ‘s m{
5 7-Us—{|| L 7-u4 pos. @ 9" = % 2" Schedule 40 5-E1,4- Ty | —2"x 4" Keyway (Typ.) 21 2|8
| 3'-0"(Typ.) PVC Outlet Pipe (Typ.) 2-E9 &3- E10 % §: llq.l EI < f
7-T9 M1 ' W1 (Typ.) ' ' Back Face = @ o
LASC L2 | I | st | »
ay - A\ o O T
. AT : : ; ' I ; I : I : j g = H
S M2+ | 1 1 | =" T N W [ e e e—— "—/—_a—_tl—\— [ 5 = =
N TG T "1!'_!!":':”_'_'_ 1 _ﬂ_'!T': | o i 1'1!'_['!_'51]"'1_'” TIZJ_I!TI_'!T!"TE"_T—'I ''''' }_'_'T"_'_'_@'g_ ABUT. BACKWALL
a T T T - T T COATING DETAILS
i AP R IE R R R NGk EP12X53SteeI
S — Hl e pl Hlgt Ul [s2~Spacewithmaj) (i} I FrontFace 0o Piles (Typ.)
- L3 R N w [ [ || lnBackFace gy HEE See DETAIL ™"
INRTINN n e [ IR n 1 I1-s1,1-£33- norr
b vl A F vl 1-E5 2-E9&3- it vl | %" x1'- 17" x 2'- 1" Preformed
IR IR I I IR ¢ Expansion Joint Filler
noonnon vl A vl vl Girder
u\,LTL,\ll w el WAl w Ll w el I
L1, M4, & S2~ | | | | 2-6
2.0n | 127|127 12"| 1'- 6", 1'-6"| 5 Spaces @ 12" 1-6" 1'-6" ' 8- 0" ' ! gn g
=5'-0"(Typ.) (Typ.) Back Face —\ .
=t e o \— %" Elastomeric Pad
PLAN b | o S
(Abut. No. 1 shown, Abut. No. 3 similar opposite hand) I, ' - ‘\ T Grout Pad
—e-3—s i —é)—r}-,—| =+ i
< @ + /
% See APPROACH SLAB UNDERDRAIN X : . o
SYSTEM notes for payment and quantity. i_ if j/ ' ‘l %" (Typ.)
"""" L P DETAIL "Y"
Grout pad 1y .
Front Face %" Elastomeric Pad (Typical at Girder Ends; Abutments only)
| mwyn
BACK FACE ¢ FRONT FACE DETAIL "X
(M1 bars not shown) Roadwayl & Bridge (M4 bars not shown)
| B NE Q<
npn = N S A
I rees Siope 0.02 /7 a o 3 rEs e Eev I TABLE OF ELEVATIONS
Level (Typ.) Normal to € Roadway L Sl I_
E11— 2.51 E1o E2 Elev. "A" 251 —E4 7 _E1 Abut. No. | Elev. "A" | Elev."B" | Elev."C" | Elev.'D" | Elev."E" | Elev. "F"
| I R - | 1 2145.79 | 214543 | 214543 | 2136.93 | 214536 | 2145.36
—--—afm—m = S — oot i_ """ —— i | —— & -f—c-—-- —re—-e—--— : 3 2147.50 | 2147.14 | 2147.14 | 2138.64 | 2147.07 | 2147.07
| [ — ——F——— ' = l
7 {— J
L
. \I | I/ i l 1 Q ﬁQ ! TABLE OF ELEVATIONS
o T ' T
ES ] W2 (Typ.) W3 (Typ.) Abut. No. | Elev. "G1" | Elev. "G2" | Elev. "G3" | Elev. "G4" | Elev. "G5"
- T [ +— '
ki - T T 1T TElev. "c5" K ﬁl’_Ee‘é 2','94" Elev. :jgf’fi Elev. "G1"] | T 1 2140.05 | 2140.21 | 2140.37 2140.21 | 2140.05
© [T [ lor"G1" AN or |- or "G:|5" \ I 3 2141.76 | 2141.92 | 2142.08 | 2141.92 | 2141.76
— I’ i 7 ( /A‘\ Elev. "G3 | S \ | NOTE - Elev. "A", "B" and "C" are top of slab at § of Abutment. Elev. "E" and "F" are
DETAIL "Y" T at top of wingwall elevation. Elev. "G1", "G2", "G3", "G4", and "G5" are
— [l | I rl—é—l'l |}-——See : ! i — top of grout pad elevations at € Abutment.
: | | l | T [ 4 : Top of grout pads will be level and smooth.
S [ rRte2mw) [CI ° r T[] r : r [ r [ o | M e
SR T T ! T | HEHNS T | T H T T[T T[T [ T[T ABUTMENT DETAILS (A)
&N = 61 T .| T N | i ; T N | , T I é T T T T T i t t t | 4 t t ’ t t FOR
= : & == L]
: oL el || | e e d |1 o] [ ]omd | ] 207" - 6" PRESTR. GIRDER BRIDGE
o 1
g d f | - 1-£10 f o A f o | (= 1-£9 d OVER WILBURN CREEK 0° SKEW
& : | - : ' : ' ' ' ' | STA. 222 + 63.66 to STA. 224 + 71.16  SEC. 12-TO1N-R21E
o _|£> | | Constr. Jt. % 2" Schedule 40 EP 12 X 53 Steel | |
g | |3 Spcs. @ 12" | ! (Level) PVC Outlet Pipe (Typ.) Piles (Typ.) | | STR. NO. 28-234-477 NH 0014(230)145
6" 12"| 9" 97|=3'- 0" (Typ.)| g! | X ! HL-93
] T ' !
. 9'-0" | 2" Weep Holes ~ 3 Spaces @ 9'- 0"=27'-0" | 9'-0"
2'-3" | HP 12 X 53 Piles ~ 9 Spaces @ 4'- 6" =40"- 6" 2'-3" HAAKON COUNTY
' 45'- 0" S. D. DEPT. OF TRANSPORTATION
NOVEMBER 2021 @ OF
ELEVATION
(Along & Abutment) DESIGNED BY | CK.DES.BY |DRAFTED BY é&
cL AG BT /45 %M —
HAKNO4FW 04FWTCOQ7 IDGE ENGINEER




STATE PROJECT SHEE TOTAL
Revised A t 4, 2022 CL/AG oF N SHEETS
| evised August 4, SD. NH 0014(230)145 E45 E62
¢ X Z1 bars are listed and included in c QI
T superstructure. See SUPERSTRUCTURE
T w See APPROACH SLAB UNDERDRAIN
Abut. DETAILS (A) & (B). Abut. SYSTEM notes for payment and quantity. REINFORCING SCHEDULE
| | (For One Abutment - 2 Required)
_ T~ Opt. Constr. Jt. . L1 Mk. | No. | Size| Length | Type Bending Details
r\/’ ¥z1 O " an
! . s || o ¢ Er| 10| 6 | 22-3" | str.
L_'.'_'_:'_' il | 'f -<-)-| ! S2 ;\“: E2| 8 6 14'-3" | Str. "
© nl_ ! | Jj E3| 4| 5 5'-0" | Str. 2 X
S q ! : L Ty T 7 E4| 12| 5| 7-0" | sm — 2
- L NE) ' Ji 4 ! E5| 4| 5 5-3" | Str. s |
—_—- - 1L - —  ___ ___ T . 2
= == = 1- -/ L~ A E6| 2 | 5| 4-9" | sm © =
5 : ] Pt . : e
° 'I AT E7| 6| 5 5-9" | Str = G1
G 4 Eg| 2| 5] 4-10" | s T
' N Y ype T2
? 2 1l z E9| 7 | 6| 44'-9" | str. Type 17
K LA T E10| 6 7 44'-9" | Str.
| M .' : ) E11] 4 | 4 | 2-10" | sir w2
] 1 _/,l N B
ST— | ! -§ N Back Face 7~ ~— Front Face ,/ G11 40| 5 9-8 12 1
= S| ~ E2 — { ] G2l 10| 5| &-6" |s34 N\ /
> A 1(Typ.
- L © i [ Al L1 [43] 4| 3-10" | 174 ’:oj (Typ.)
EBars\\ | ——7-T9 g L Euend & sond \ 2| 8| 5| 8-9" | st 7| 3-8"|79
1 3 xten 3 "
S /—[ enc ! | 3| 4|5 5'-8 17
4 » £ Bars . N 513 (_7'_6_dfa_' il?/f’e_sitfaid_s_ ! M1| 43| 5| 7'-5" | Str. Type 19
vEror e Back Face |~ HP 12X 53 Steel Pile T TTiTiTo I M2 12| 5| &-3 | s /
Elev. "E" or 6" 5 ! mM3| 32| 5| 6-3 | st g g 11 o
M3 7-U5 7-U4 £ ] ! Alma|28| 5| 7-5" | st l“—"l - (Horiz.Leg)
7 7 o R | Y s — M4 als1| 2] o s6-0" | st 3
. 7 <, — i | I ol s2| 73| 5 7-3" | 14A %
< 1z " on :
: 7 e Ly 1 oo | e
i m a . — —1 : ﬁ [ us [ 28 | 6| 7-5" | st
B IS - I
j=) [
J J j Z I - T | E10 - g ue6 | 14 5 6'-3" 17A Type 17 Type 1A
F M3 Front Face 7-U5 7-U6 2" X 4" Keyway F ® ) SIS wi| 5 | 5 4'-6" | Str.
. 1 & E w2l 10| 4 8-8" | 14 9" 3-8 .S2 ' gn
i an L . pn ] 1'-8
| 2-3 (min. lap) I 2.6 I>FE9 2 w3l 40| 5 3-0" | 17 (Horiz.Leg) l"—"l ~
10'- 0" " e "gn U6 m[ — S
N l(—)'— 2 9" .
DETAIL "Z" "’1 #r 2" Schedule 40| _| | ~ G1 ®
PVC Outlet Pipe HP 12 X 53 Steel Pile N
Type 17A Type 14A L
o | NOTE: Type S3A
10'-0 All dimensions are out to out of bars.
3" 7 Spaces @ 12"=7'-0" 177-0", 9" 9" 3" SECTIONA -A A Bars to be Epoxy Coated.
Elev. "E" & "F" |
-IED ¢ ESTIMATED QUANTITIES
al T
2 2" X 4" K, QUANTITY
3 i Ab|m' ;i ITEM UNIT ™ but No.1_|_Abut_ No. 3
Do - ] Class A45 Concrete, Bridge Cu. Yd. 30.6 30.6
. I'-0 0 — I D Reinforcing Steel Lb. 3816 3816
F ‘LJ: -% E11 R Epoxy Coated Reinforcing Steel Lb. 1124 1124
Lo > 1w ! . Structure Excavation, Bridge Cu. Yd. 8.9 8.9
[ = N = - ] : | S HP 12 x 53 Steel Test Pile, Furnish and Drive Ft. 1@ 65' 1@ 70
M3 Il M2 M3_r/2?_".’ . TR HP 12 x 53 Steel Bearing Pile, Furnish and Drive Ft. | 9@60'=540' | 9@ 65' =585
e s ~ Il PEEN M N Preboring Pile Ft. |10@ 10'=100' [10 @ 10'= 100’
G _Q- F L ] B ® T,’ o S . . o @ Includes 0.1 cu. yds. for grout pads.
Q1% o ) y Il 2 BackFace—/; o
:D Lz° SE Front Face — U5 —uU6 “—T9 ' —1" 3 PN E2 o i o Note: Concrete will be placed in the space under the beams (within the backwall width) during the pour.
A ® ® e RS upon form removal the space is not completely filled and consolidated, the contractor will grout
g g 2 Back Face — us U4 ' Us Us § \. . . | :. | the remaining voids.
w|lw 9 Y3 © N R . | —
EER Y 1 3 T
<< 2 [ L ® Lt
© L Lo 3o R
M3 [ M2 04 E1 —\_\.. RN ! e 8 ABUTMENT DETAILS (B)
— N e | =
H~—~ T~ R 1 FOR
([ ol 197 N A A
— S § | F P 207' - 6" PRESTR. GIRDER BRIDGE
I . 1 R — .
=T r |_| R L2 N AT ﬁ S OVER WILBURN CREEK 0° SKEW
” |c . | 1| o S E10j< V] B STA. 222 +63.66 to STA. 224 + 7116 SEC. 12-TOIN-R21E
Fovel S | | | SECTIONC-C g LN R i STR. NO. 28-234-477 NH 0014(230)145
o | 3 E9—{T] \ b "‘>—E9 L; HL-93
~L 0 S .\.x z
. \_ﬁ: 12X 53 ~,1 g HAAKON COUNTY
6" X
i Steel Pile N 1P 12 X 53 Stee! Pile S. D. DEPT. OF TRANSPORTATION
8- 0" 2o
1 NOVEMBER 2021 OF
VIEWF - F SECTION B -B DESIGNED BY | CK.DES.BY |DRAFTED BY %&/4 é ;
CL AG BT
HAKNO4FW 04FWTCO08 IDGE ENGINEER




STATE PROJECT SHEE TOTAL

6'-0"

105'-5 %"

PR OF NO. SHEETS
38'-0 SD. NH 0012(187)107 E46 E62
19'-0" i 19'-0"
16'- 0" ) 3-0" 3'-0" . 16'- 0"
8-0" . 80" . 30"
2-F4,4-F6,1-F7,1-F8, 1-F9, Resltee/ | |
N -F4,4-F6 1-F7, 1-F8, 1-F9, Sym. Abt.
5 1-F10,1-F11,& 1-F12 (12 o QIZN , g qlzN ] Vz”éE/as{omsrig |
- T irger No. iraer NO. earing Fa
~ F1 1-F5 2-F3 —\ | Pier & Girder No. 3 | | @I
¥ — R Girder
—— ! ' &t |
: —— e ey o
G6 \l l\ E (é) o I \}J I | Grout Pad
5 & ~—cs : l . 2o o) & R4l X
: - — W= — e — e e — - M S — g NI LI I S e e RS
N 4-F16— I I a xl< N = © ) [
ST i - 3|5 2 I ——
G6 P -
— 1 [ = G5 + L = . T |
S 3 ot g
on o1 om on
5 ' See DETAIL "Z" o gn
= 2'-0" F14 ~ 6 Spaces @ 2'- 0" = 12'- 0" 2'-0" 30" !F Bar Spacing
" 8 Spaces @ 12"=8'-0" 12" 9 Spaces @ 9" =6"-9" " " |G Bar Spacin
|| paces @ | 12| paces @ 18" | 18| pacing DETAIL "Z"
19'-0" )
PLAN
L 2'-0" F14 ~ 6 Spaces@ 2'- 0"=12"-0" 2'-0" | 3'-0" L 1-5" 5.2" 2'-10" _, 5'.2" 4'-5" N1 Bar Spacing
6-F1,2-F3,2-F4&2-F5 Sogteel L etev. 63"
'IK» 4-F2,2-F3,2-F4,&4-F5— 'IE» Elev. "G2" '|_>C ym, ABL N1 (Typ.) Elev. "G4" Elev. "G5" The portion of the N1 bar above the bent cap is to be coated
| E " | EN | with asphalt paint or wrapped with tar paper to a minimum thickness
‘ Elev. "G1" 1 | Pier Elev. "A" &“\S > L /| of ¥6". N1 bar may be shifted slightly off € Pier to avoid top mat of resteel.
F15 _\ | V- N ¢
. =
r———— — t —— _— = _—
7 fif v ~ | } S|~ o
N W N 53 -
: = \ e
< G4 = i ‘ x
S ] 1 | R
- | 1 G3 | =
G6 i HI % G5 VINN o See DETAIL "X" i
®©
#L; G5 2 _
sl G7 =
\. 1\ 5 I ;
F16- -8
_ RYES] L
q A 2-F6 — 3
! 2-F7 ~J— f Opt. Constr. Jt. 3
3 _ W ’ L JE a N
¥ 2-F8 B\‘: Roughen Concrete N
2-F12&2-F13 N
2-F9- 2-F10 ys
2-F11 J C i P wyn
> 16'- 0" (Typ.) DETAIL "X
f \
~
J1—/!\_/
= ~ |
D ) D TABLE OF ELEVATIONS
I Constr. Jt. \I Pier No. |*Elev. "G1"|* Elev. "G2"|* Elev. "G3"|* Elev. "G4" |*Elev. "G5"| Elev. "A" | Elev. "B" | Elev."C" | Elev."D"
I /_ Elev. "C" (Typ.) g 2 2140.62 2140.78 2140.94 2140.78 2140.62 2140.49 2035.01 2110.90 2102.00
] i 2
Groundline | (Top of Casing) & NOTE: Top of Grout Pad shall be level and smooth.
W ! 5 ¢ * Elevations are Top of Grout Pad at centerline of bent.
SIS | S AR &l ¢
' ' © el
IS - ' § 8 3 PIER DETAILS (A)
Vs X| 9| o
y , ol gl g FOR
| c| S ©
® " ; 1 <[ O
P 74" Permanent Casing — | 2 Q 207' - 6" PRESTR G'RDER BR'DGE
Q Elev. "D" (Typ. 9| < °
g . oo ot o L OVER WILBURN CREEK 0° SKEW
3 )y i 3 STA. 222 + 63.66 to STA. 224 + 71.16  SEC. 12-TO1N-R21E
T 1 Mechanical Splice (Typ.)< X STR. NO. 28-234-477 NH 0014(230)145
- N 1
= NOTE: | T HL-93
IXI Mechanical splices must be staggered \_)\_/
and not placed side by side. — ' HAAKON COUNTY
C S. D. DEPT. OF TRANSPORTATION
H1 |
| o ) NOVEMBER 2021 @ OF
y . .
:x' ' DESIGNED BY | CK.DES.BY | DRAFTED BY %&
X ELEVATION cL AG BT A QM
HAKNQ4FW Q4FWTC09 IDGE ENGINEER




STATE PROJECT SHEET| TOTAL
4-0" OF NO. SHEETS
3%" | Varies_ 3Eq. Spaces, Varies | 3%" S.D. NH 0012(187)107 E47 E62
P
F1
™
AN CSL Access Tubes (Typ.) REINFORCING SCHEDULE
5] F4 <"%-> F4 Y= Mk. | No. | Size| Length | Type Bending Details
S S T 0 (o) < L‘% F1| 6 | 10 | 40'-11"| 1 C o
S c6—H = | DEEE— F2] 4 | 10] 38-2"[ 1 29'-0 F5
w 1 T % < b~ F3| 4 | 10| 38-2"] 7 35'-0" F2
55, ’Y G4 ° g F4| 4 | 10| 41-3"| 7 37'-9" F1
e iy f A F5| 6 [ 10| 29-0" | st
@ &7’:16 - ) F6| 8 | 7 | 37-8"| 194 Q Type 1 _)
o ' "
S| Fe £6 o Fr| 2 | 7| 34'-0"|19A
% & 1/ g Fel 2 | 7] 28-0"] 194
¥ | [/ 66 & Fo| 2 | 7| 22-0"| 194 5'-8" 2.5
] N F10] 2 7 16'-0" | 19A N Lap
al . J‘ \_ ™~ F11] 2 7 10'-0" | 19A Q)
E (23 k12 F13 F1z F12| 2 5 38'-8" | 19A .
F13] 2 5 38'-7" | 19A ©
' Type T1
VIEWA-A Blra| 7 | 5 9'-6" | str Y Y
Varies Varies Fi5. 3 1 5 £-6 | Sir
[ Varies A Fi6] 8 | 7 | 7-6" [ 194 F1q 5-6" 4'-0"
TN —— dotate sty ) :
| | '
F3r—F5 F1 F5 F3 XG5 40 5 14'- 10" | 17 E ©
® 12
_ Y' 'A_ % NN {636 5] 11-9" | 17 ’f <
e e L R — — — 40 erls s o7l ] 00 F14| 4-0"| 5'-6" | 3
+] Fa—<JL ey o F4 ME SECTIOND -D £ H1 [ 26 | 18| 1040 1a | FLE3-6]
. s - o i i ) == " gn , "
c6—+ .ZFS | ﬂ "{Fé f £ . FSK S Jil106 5 | 198 ] 73 Type 19A 210" G4
JIREE I R Rl ] [ N1l 8] 8 2-0" | st o Yo 210" | 63
A 1 YF14 AR R, o= Q LA
© A BRI | . [
) 1 S
% e o«F |~ —_—_—
! ' T i - 5 2 5 2
ol & AR £l 3| £ S
€ ® F6 o : o F6 LN
2 2 \\ 1 '_.G4;>' e -.:".¢GG CSL Access Tubes (Typ.) f’.’ f’,’ ? f‘,’ Type 12
‘i 45 o . C !___/ > o o ~ I
© F7\~; .';' L e F7 - - 3 Q
] L : s 2"Cl. (Typ.)
g_L\_n. -'.4,/—F8 G6, 3'-6"
sf Fz—1| | —rr el e T
Q Q
. L3 74
A F13 S o
° : HEEE
S Type 7 <l O €| ©
SECTIONB -B K yp o S| 5|3
© 5lo| 5o
6-0" 12 12 | | & ©
“F131 3%6TFE{5
3%" |, 11 Equal Spaces 1.3 %" Fi3'3 1 F12 s F12
. 6-0" 16'- Type 17 w© ©
?; L-—-—I O] O]
Type 19A
R 97'-6" L H1
] FA—<J1 3> F4 HE NOTES- ! |
[ 2"Cl (Typ) +«|&= All dimensions are out to out of bars. Type 1A _)
G7 § “ ( th See cutting diagram.
sd T A= % Length shown is average. Actual lengths vary according to bend diagram.
[ 3 h R S SECTIONE - E Length shown is full length required. The contractor must submit a splice
Tr C RN o i Y- plan for approval. Mechanical splices must be staggered and not placed
o SR 1 S E— side by side. Splices will not be placed within 10 feet of the point of fixity
N ; S : : or top and bottom of casing. The point of fixity is at elevation 2099.
& Fé6 \\ : S A F6
o A L S
S b cL _.__/ PIER DETAILS (B)
o| ™ i : S
o © Fr— | T o —F ESTIMATED QUANTITIES FOR
a2 : : R
8 _ . S ITEM
g . : o - UNIT__| QUANTITY 207' - 6" PRESTR. GIRDER BRIDGE
%) F8 L o N e F8 Class A45 Concrete, Bridge Cu. Yd. 71.2 R
@ 1. - . o S g Reinforcing Steel Lb. 47938 OVER WILBURN CREEK 0° SKEW
Fo—0 || Y ol —Ee Drilled Shaft Excavation Cu. Yd. 74.9 STA. 222 + 63.66 to STA. 224 +71.16  SEC. 12-TO1N-R21E
T . '_ ST Class A45 Concrete, Drilled Shaft Cu. Yd. 79.5 STR. NO. 28-234-477 NH 0014(230)145
1o S U 74" Permanent Casing Ft. 8.9 _
FIO——4 .= - ST o F10 No. 18 Rebar Splice Each 26 HL-93
|- B S Cross Hole Sonic Log (CSL) Test Each 1
-—J!L\“".l: B A S g o 'Q.l'“/—F” { Includes 0.3 Cu. Yds. for Grout Pads at Pier 2. HAAKON COUNTY
] w e e \8 S. D. DEPT. OF TRANSPORTATION
)
gl . j \_
: i‘ i s o NOVEMBER 2021 OF

SECTIONC-C

DESIGNED BY | CK.DES.BY | DRAFTED BY
CL AG BT

HAKNO4FW 04FWTC10
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STATE PROJECT SHEE TOTAL
REINFORCING SCHEDULE OF NO. { SHEETS
Mk. | No. | Size| Length | Type Bending Details S.D. NH 0014(230)145 E48 E62
Al B |444| 5 | 39'-6" | 1 o7 o
BT |204| 4 | 38-4" | st 1-0" .
B2 | 203 | 4 35-8" | Stir. c6 9" c1l 10%" IREX 38'- 8" Overall
B15| 12 | 5 9-6" | 198 cs5| 10 | 1-4 36'- 0" Roadway 1-4
B16| 8 4 49'- 0" Str. 18'-0" X 18'- 0"
5 T
dle17] 8 | 4 5'-8" | Str. | ol D2 ~ 18 Spaces @ 12"=18'-0" ' D5 & D6 ~ 36 Spaces @ 6" = 18' - 0" (Over Pier only)
B18| 12 | 8 | 3-0" | 19B ol 5 B —lo |
B19| 12 5 2'-0" Str. NENES o = '
| O] &N ~|
B20| 12 6 3'-6" 17A
N |
B21| 4 | 4 | 5-9" | 19 N . ¢ g:j £ See ENDBLOCK AND BARR@_\
B22| 4 | 4 3-3" | 19B Type T1 Ol Of © Type T1A Crown Slope 0.02 ft./ft. ] ) 2 CURB DETAILS sheet for details.
Roadway & Bridge CIES
C1]392] 5 | 5-10" | T1A - Normal to ¢ of Roadwa, ¥ g %3 D5 (0ver Piorony)
C2 (39| 5 | 5-3" |s11 S| . | |3 ’
SIRE b2 ={® D6 (Over Pier onl
C3| 4 5 5'-8" T1A c3 11" i‘ E % ' (Over Pier only)
Ci|8 |5 | 5-3" [s11 0 | | : . — - 4 |
C5 8 5 5-7" T1 Threaded to fit inserts -ﬁ—l —~ -~ T’ T v- M :’ R ———e- v e ale e e v _'. PR A D A, N RPN P § A Ty M -‘- '._ '.‘- R .'.‘- O pm—
c6 (12 [ 6 | 74 | T & it =7 \ q‘%l 117 & —*
c7 |12 5| 6-5" | 11 : = / / / / U2
ce| 4 |6 | 7-3 | 17 5 | ugin Y 5 S p3 “BforB2 | _ = ! Z2.- T3 1-T5 |
co | 4 3 3.5 17 t 2 . 8 N D7 (Over Pier only) /’ T //‘[ I | f f i !
— = t o = D3 (Qver Pier only) ’ | 2-T2&1- T5—t # | N
D | 16| 4 | 53-0" | St = . T g ! i ! 2-77
Do | 20| 5 | 44-0" | s A\ 1l ( YP')Jé\\l | lJ [2-71 ¥ % Il
D1 | 60 | 4 41'-3" | Str. Type T1A , , } ,
D2 | 148 | 4 42'-9" Str. | | |
1 —
D3 [160] 4 | 43-0" | st 6% i —— -
D4 | 4 | 4 | 2-6" | s ) [ | I ] ] 1 C J
D5 | 36 8 32'-0" Str. 2% ' ' 1 2-T4 2-T4 ' ut 6 '
D6 | 37 | 7 | 51-0" | st . i . | | | | 2-T8 |
D7 | 26 | 5 17'-0" | Str. N © | | | | |
71|18 | 6 5'-5" | Str. & & . . . . .
T2 | 24 5 7'-0" Str. & | D3 ~6 Spcs. @ 11" | | D3 or D7 ~ 12 Spcs. @ Ut~ 7?, Sp?ceﬁ |
T3 8 5 53" Str. 775 1!_311I1I_3u =5’—6"(Typ.) 1v_3n|1,_3u |1,_3u 57/2"=5'—6"(Typ.) 1v_3n| 1'-6"| 12" @ 12"=3'-0"| 12" 11_6nl 1'-6" |U bars
Klrele |5 5-0" | St S Type S11 < S Type S11 3'-4" | 8'-0" | 8'-0" | 8'-0" | ' 8'-0" | 3'-4"
75 | 4 5 35'- 3" Str. T ' ' ' '
X| 76 | 20 5 4'-9"” 17A 1'- 0" SECTION C - C
7] 4 5 4-8" Str. (TyP-) (Midspan diaphragm not shown in this section,
T8 | 16 6 2'-6" Str. A /—/ see DIAPHRAGM DETAILS.)
o ¥ (Typ.)| 3
utr | 16 4 13'-9" S4 orI; R B21| 3-9" 12 o
U210 |6 | 14-3" | s4 7 a1
U3 |32 | 4 | 3-1" | 17 ol o Type 19 <=
T A 7"
Z1 | 48 7 4'-0 Str. O] © o)
" yp
8 cs — e
38'-4" g <9 2'-6" |B15 12 ’ QI I qli\ i
f B Type 17 Girder ¢ 3| | .
1'-3" |B18 h Girder - | Pier & Diaphragm
(int,) Ext N Utoru2 I
(Ext) N |
( ) 1°-0" U2 Type 19B | | . ' Extended & bent
Type 1 'I/-\'\/—n 'I/-\'\h/—r —_— — N | 0.6" @ 7 wire strand.
9" |ut I T Al < Bl R | = S ~ /I/ " |(See GIRDER DETAILS.)
| | | | ¥ | SR A FRRE
v I U3y
| | | | [ | Sy , T4
us g M | | | | | | | | | | / ) I — \
19" |gop 12 U1—‘ U2L | | i | | JUZ U1—| UZL | | | | JU? 73 - i Ne 3 5 o o
| " g -
o | | | | | | R IR R
- 10| br £ q 1 4" : : e . Pt N
Type 17 | © Type 198 g ' o T — S T2 T T2 ¢ ¢
ype ype g 1 1] T T AT T | . & :
s )Ts-—/-- R s \—Ts 8—/ " R -t ® Pier
1-9" -8 Té —1— - T /—TS é'_\" - I ? : T-7—:D—-E\.‘ _ /T s |
L] R 1 E | T 1o | T N T Q
Type S4 5 ) S \1 [ - B . L Ij, | < g| SECTION A-A
NOTES - L (= - - : - i &
All reinforcing steel will be stainless steel except as noted. ¢ : ! !l'4l ! : 5I |TI5 ! T1 97 | T1 = (Showing extended and bent strand
: . ' o qm [ | N I ™ [ ) 7l detail and T4 bar placement at Pier.
All dimensions are out to out of bars. B20|1'- 1 | [ | I [ | RN g T5 similar at exterior girder.)
¥ Bars to be epoxy coated. 10" | | | | | | | 8 ) 8
16 1-T1,3-72 | I 7-71,3-72, | |1 I " -
& Bend in field as necessary to fit. R b | P> b o <6 @
Type 17A &1-T3 | | | &1-T3 | | | | 2 SUPERSTRUCTURE DETAILS (B)
& Tip bars as required to maintain top and bottom clear cover. | | [ 1 A B | | | [ 1 | ) 3
! J\,l/'rj\L 17-0"| 1'- 0" FOR
! ! 2-0 207' - 6" PRESTR. GIRDER BRIDGE
ESTIMATED QUANTITIES U1 ~ 3 Spaces ) R
TTEM Q TN GUANTITY l 1'-6" 12| _@12"=3-0" 12" | 1'-6" | OVER WILBURN CREEK 0° SKEW
T
+[Closs 275 Conaroto Bridge Dack ] ] 80" SECTIONB -B STA. 222 + 63.66 to STA. 224 + 71.16  SEC. 12-TO1N-R21E
{1 | Stainless Reinforcing Steel Lb. 54601 (Girders Not Shown) STR. NO. 28-234-477 NH 0014(230)145
| Epoxy Coated Reinforcing Steel Lb. 141 PIER DIAPHRAGMS HL-93
54" Minnesota Shape Prestressed Concrete Beam Ft. 1025 (Slab Not Shown)
Concrete Penetrating Sealer Sq.Yd. 830 NOTE HAAKON COUNTY

@ Only Pier Diaphragms.

{ Includes quantities for Pier Diaphragms, Barrier Curbs, and Slab.

¢ Includes quantities for Pier Diaphragm, Barrier Curbs, Slab, and Haunch.
(Average depth of 2 ¥," used for Haunch Quantity.) Concrete Quantity for

Concrete will be placed in the space under the beams
at Pier 2 (within the diaphragm width) during the
diaphragm pour. If upon form removal the space is
not completely filled and consolidated, the contractor
will grout in the remaining voids.

S. D. DEPT. OF TRANSPORTATION

NOVEMBER 2021 @ OF

Barrier Curbs is 0.1184 Cu.Yd. / Ft. and for End blocks is 0.7184 Cu.Yd. each. DESIGNED BY | CK.DES.BY | DRAFTED BY é
CL BS/AG BT /45 %@ 7:
HAKNO4FW 04FWTC12 IDGE ENGINEER




STATE PROJECT SHEE TOTAL
. 14 I OF NO. SHEETS

; <D, NH 0014(230)145 E4o | Ee2

4
3-4 A~
Bridge Deck

o
= Sides may be beveled slightly
. . to facilitate form removal.
14 14
PART PLAN .
- 0" 14 See RECESS DETAIL N
3-4" 9" 3" "
=~ 7 . ISOMETRIC VIEW RECESS DETAIL
|
s c7
©
[—— See Std. P No. 630. 92 N = ).
& 1 B18 B15 .
5 é N
3 S ;o
........................................... T
VIEW A-A ® : ¥*D—
. | —B22
I . VIEWB - B | S \ .. c5—A e
| i - T
B19 c9 c7 B15 Cc4 c2 %D *%3-D2 .' Y
N o e ] [ o) [T om @ [*[ [
WA v —I f — ! i ] L %D3
f = J H 7 T 7 | — 5
%gk ] / Al ] =11 % SECTION D - D SECTIONE - E SECTIONF - F SECTION G - G
4 == == 1= —— i ] :
B20 K = = —- ] A=
e ] 1+ 7 I— - \ I ™
T I 1 " 1 \ |} T ,l 1. 4"
iszz—/ \—50 \—313 \—317 \—321 \—AB16 *D3—l & | r
! |
4 L2 6" '1-8" 3-4" i
! I 7-0" r\ Bridge Deck ~ EOUIACH .
I I IR % Min. Lap =2'- 3"
: 7 : A A A Min. Lap=1'-11"
PLAN PR o
[ . T | o
o af NOTE:
| Cl |Dl | El | Fl | Gl L — A © For listing of re-bars see SUPERSTRUCTURE DETAILS (B).
3 35fia1c’e-ss(’¢’2 . 3Spaces@ 12"=3'-0" 6" 3 Spaces@ 9"=2'-3" C1 & C2~ 193 Spaces @ 12" = 193'- 0" (nffggggz@; .' .
—c7 c4 —B17 B15 %2-D2 L AN _ —_—— ) L
I_ l_ l_ l_ J_ F\m (.,T J '§
! '¢ .W f Drip Groofl_/\\ IR I S S
Continuous S
° Nt [ ) N, . —
7P N j j L S A ENDBLOCK AND BARRIER CURB DETAILS
2 N »1 - N FOR
2-B19— i i AR
I \\ 02 Covel Aeross Cur 207' - 6" PRESTR. GIRDER BRIDGE
< S OVER WILBURN CREEK 0° SKEW
T 7 N - STA. 222 +63.66 to STA. 224 + 71.16  SEC. 12-TOIN-R21E
2-820— | I c1 ™) STR. NO. 28-234-477 NH 0014(230)145
! i ] — I I T HL-93
_,J.——'———)—- —?l—— | T , ~~
B20
1S sl [ HAAKON COUNTY

: | =
Tl o) wdmiidtand — ad wied ad

S. D. DEPT. OF TRANSPORTATION

NOVEMBER 2021 @ OF

L ELEVATION BARRIER DETAILS DESI%TED BY CK.BES)I;SG.BY DRAI;TTED BY %&24 % Z
IDGE ENGINEER

HAKNO4FW 04FWTC13




13.85"

STATE PROJECT SHEET | TOTAL
OF NO. SHEETS
| SD. NH 0014(230)145 E50 E62
¢
Abut.
| 1Yn
1%" , G2~ 20 Spaces @ 6" = 10"- 0" G2~ 10 Spaces @ 12"=10"-0" G2~ 20 Spaces @ 18" =30"- 0" 7% L G2 ~ 20 Spaces @ 18" =30"'- 0" G2~ 10 Spaces @ 12" =10"-0" G2~ 20 Spaces@ 6"=10"-0" , L 15"
! I | Extend & Bend
! o q1_on o qi_on 0.6" dia. 7 Wire Strands
1~ =1 1~ =1
| 61~ 3Spaces @ 0 1woxesdm) | 2,3 X G1~ 3 Spaces @ 0 See DETAIL "X"
I Steel Pipe Insert, irder X . .
| w4- A7_\ Galvanized (Typ)| \ pidphragm ~ ~ ,“E ?Pagﬁs @r | l—ﬁz ,Ed”d
; =1 ! of Girder
I L1l | | | | D | | L1 L= | L | | | L | 111 IIIIII| .
= =" i 7 7

2 G2 102’ - 6" GIRDER |L :: - L| H" ]
HH= 3 e 5 | | s | e = I Tt iiil._
| Extend & Bend : o %" Inserts for T8 Bar 8la
K , (Typ) .
Ji—'%’%ia. 7 Vel/,;re Strands a V X A \t C. G. of Prestressing Steel / ’ (See DETAIL "X") 4 1/2 " ‘ o
A See DETAIL "X’ §§ . 10' - 3" Flat Drape 10° - 3" Flat Drape | 5’)‘§; 4 /z_l |_(_
51'-3" 51'-3" X
102'- 6" N~— ¢ pier
ELEVATION |
%
Piler
Lift Limit 4" 4"
s il
AT AN f | f
[ ! ! REINFORCING SCHEDULE
, K | 7 K ~ '-l-l ! '-l-l ~ For One Girder)
7 , ! Mk. | No. | Size | Length | Type Bending Details
’ , T [ %" Inserts for T8 Bar (Typ.) ! - ?iﬂgﬁ?%%s) & | B AT 12| 7 136174 St
"o 4 -, 1 = 2 . .l ' " N
: , , pe3'- 0" min. See SUPERSTRUCTURE DETAILS (B)[| | s ! G1] 8 | 4 |10'-2"| S11 o O
© ‘ (Typ.) ;A 3 S} I G2 | 98| 4 [10-2"|s11 < 5
% 0.6" dia. Seven Wire -~ ! G3|106| 4 |4'-10"|S3A G
” ',/—Etrreasntgess(s:;{)/\%n.) =TFTE= g e of S J | | | G4 | 52| 4 |2-8" | 17 —~
. Zgan T (Abutment End) ; i T | i b N
L Minimum Embedment = 48 (Se0 ABUTMENT DETAILS (4) Pl (see SUPERSTRUCTURE It | y 2
X DETAILS (B)) o | v 11 1z <
DETAIL "X" o o e .
16
TYPICAL LIFTING DEVICE SECTION K - K S @2 1
Layout for inserts at beam ends Type S11
(Pier only)
Type S3A G4 o on
| @ Min. Lap = 3'- 0" 2-6 :
i ¢ ~ 1-3" . 1'-3" E
_)_I § T R e ¢A1 O | Type 17
E\,¢ | I‘L Girder o g A - ! All dimensions are out to out of bars.
i \ R |
Bl | R L .
— oo YN_
:T:- i BA1 G4 (Space as s '—\ ) / ; (’?
z necessary) X | Y Diaphragm 1Y%"@ X 6" Std. Wt.
N ! = a2t Steel Pipe Insert,
(S’) l | 10" Galvanized (Typ.)
?‘é | ide e | . N | 5 B }_/ _'_ )
® T 5 L l° °’ ! —@-E— Nt -J-l Sl ol 102' - 6" GIRDER DETAILS
S G1 ¥ N 6" NI s
~ Extend & Bend i N . | | FOR
06" dia. 7 Wire Strands | | I e 6o 5 5 | Lo - 207' - 6" PRESTR. GIRDER BRIDGE
f ol 2 ol §[1  wihG1orG2) - \NL | SECTIONL -L OVER WILBURN CREEK 0° SKEW
| B gl ° 2l ] ] T~ STA. 222 + 63.66 to STA. 224 + 71.16  SEC. 12-TOIN-R21E
L — : s ) 00000000 | _1"Cl. N ! STR. NO. 28-234-477 NH 0014(230)145
< ooooozfzooooo —1 + ~ | HL-93
on %V) P |
Lj—l—l——[‘—] N 2] L—»I” soaces @2 | | 2 ¥ a ;" ey et HAAKON COUNTY
4 Spaces @ 2" = 4 Spaces @ 2" = 8" 2'-2"
END VIEW E SECTION STIRRUP DETAILS S. D. DEPT. OF TRANSPORTATION
102' - 6" GIRDERS OF

(26 ~ 0.6 Dia. Type 270 Low Lax. Strands)

DESIGNED
CL

BY | C

K. DES. BY
AG

DRAFTED BY
BT

HAKNO4FW 04FWTC14

Tle A Qfsr—




10 Spaces @ 10'- 3 %" £ = 102'- 9"

10 Spaces @ 10'- 3 %"+ = 102'- 9"

Abut. No. 1

102'-9" 102'-9"
205'- 6"
GIRDER LAYOUT
l |
¢ ¢
Pier No. 2 Abut.'No. 3
S S S | S| S

}

10 Spaces @ 10'- 3 %" + = 102'- 9"

} }

} }

!

}

10 Spaces @ 10" - 3 %" + = 102'- 9"

102'- 9"

rr _.foo000 ___

102'- 9"

e o 00000

205'- 6"

1. Yy Y _ ¥ 0000 __

CAMBER DIAGRAM

The Camber shown is the amount which has been added to the theoretical slab elevations to get slab elevations shown in the table of
Slab Form Elevations and Calculations. Camber shown is for D. L. of slab, traffic barrier, and haunch, but does not include D. L. of beams.

STATE PROJECT SHEE TOTAL
OF NO. SHEETS
SD. NH 0014(230)145 E51 E62
TABLE OF SLAB FORM ELEVATIONS AND CALCULATIONS
|
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 9 ¢ ) )
« |Elev. "M" 2145.473 | 2145549 | 2145.626 | 2145.700 | 2145.768 | 2145.828 | 2145.880 | 2145.925 | 2145.964 | 2146.000 | 2146.036 | 2146.171 | 2146.306 | 2146.438 | 2146.564 | 2146.682 | 2146.793 | 2146.896 | 2146.993 | 2147.087 | 2147.182 %) Girder % Varies with crown
S [Q) Elev. "N" |
s [=d e | -
B [(-)0.688 @, ! Elev. "M" (See Note)
O [ =
=)h
o |Elev. "M" 2145.633 | 2145.709 | 2145.786 | 2145.860 | 2145.928 | 2145988 | 2146.040 | 2146.085 | 2146.124 | 2146.160 | 2146.196 | 2146.331 2146.466 | 2146.598 | 2146.618 | 2146.731 2146.835 | 2146.932 | 2147.153 | 2147.247 | 2147.342 : L TR T
S (-) Elev. "N" S
s [5)d \
B |(-)0.688
©lEhn
*
o |Elev. "M" 2145.793 | 2145.869 | 2145.946 | 2146.020 | 2146.088 | 2146.148 | 2146.200 | 2146.245 | 2146.284 | 2146.320 | 2146.356 | 2146.491 | 2146.626 | 2146.758 | 2146.884 | 2147.002 | 2147.113 | 2147.216 | 2147.313 | 2147.407 | 2147.502 *
S (-) Elev. "N"
5 5 d Elev. "N" (See Note)
B [(-)0.688
©l=)h
< |Elev. "M" 2145.633 | 2145.709 | 2145.786 | 2145.860 | 2145.928 | 2145.988 | 2146.040 | 2146.085 | 2146.124 | 2146.160 | 2146.196 | 2146.331 | 2146.466 | 2146.598 | 2146.618 | 2146.731 | 2146.835 | 2146.932 | 2147.153 | 2147.247 | 2147.342 |
g (-) Elev. "N"
s [=@d
B |(-)0.688 NOTE
©l=n -
© Elev. "M" 2145.473 | 2145.549 | 2145.626 | 2145.700 | 2145.768 | 2145.828 | 2145.880 | 2145.925 | 2145.964 | 2146.000 | 2146.036 | 2146.171 | 2146.306 | 2146.438 | 2146.564 | 2146.682 | 2146.793 | 2146.896 | 2146.993 | 2147.087 | 2147.182 Based on a "d" of 10 %" at the € of each abutment and 10 %"
g (-) Elev. "N" at the ¢ of the Pier (see SEC. C - C on SUPERSTRUCTURE
~|(=)d DETAILS (B), it is anticipated that the midspan haunch
g (-) 0.688 dimension "h" over the § of each girder will be 1 %". If when
G 27 computing the dimensions in the table, it is found that any
(=) h dimension "h" is less than zero or greater than 4" the Office
of Bridge Design of the South Dakota Dept. of Transportation
shall be notified immediately. After the "Table of Slab Form
Elevations and Calculations" has been completely filled out
and approved for deck forming, a copy will be forwarded to
| | | the Office of Bridge Design for review and analysis for the
¢ ¢ ¢ purpose of securing information relative to camber growth in
[ o I the beams. This information is necessary for preparing plans
Abut. fVo. 1 Pier I\llo. 2 Abut. i\lo. 3 for future structures of this type.
©@ o @ ® @ 6 ©® ©O ® @ @ @ @ @G @4 @G G @ @ @ @
[}
S NOTE -
< o~ § The table contains the information necessary to determine the
o s © depth of concrete over the girders at points shown. Calculations
J S-S may be carried in the spaces provided. Elev. "M" is the design
z & 3 elevation of the top of slab before any concrete has been poured.
< T o b This elevation includes correction for camber and dead load
S| % (G} S Q deflection. Elev. "N" is a field measured elevation taken on top
! J-— - —(;\-1—2— - ~ —(9-1—05 _ of girders at the points shown with the girders in their positions.
BIE S 3 This elevation must be taken after erection is completed, but prior
< + B2 % to placing any of the concrete. Girders will not be supported
o s © 3 between bearings when elevations are taken.
J—ei——- €
c (7]
S 2 o
) G} S
. _@_g_ B
hS |
G}

ERECTION DATA AND SLAB FORM ELEVATIONS

FOR

207' - 6" PRESTR. GIRDER BRIDGE

OVER WILBURN CREEK
STA. 222 + 63.66 to STA. 224 + 71.16  SEC. 12-TO1N-R21E
STR. NO. 28-234-477

0° SKEW

NH 0014(230)145
HL-93

HAAKON COUNTY
S. D. DEPT. OF TRANSPORTATION

NOVEMBER 2021 @ OF
DESIGNED BY | CK.DES.BY | DRAFTED BY 4
cL AG BT @ /4£ M —
HAKNQ4FW 04FWTC15 IDGE ENGINEER




* 1" at high girder in each bay

%" X 2'- 10" Bent /Z]

\— Level (Typ.)

See DETAIL "A"  See DETAIL "B"

% Bolt head will be adjacent to the Exterior Face of

the Exterior Girder.

x| %" ¢A307 Galvanized Bolt with
2 Heavy Hex Nuts & 2 - 2" X 2" X %¢"
Plate Washers (Typ.)

SECTION AT DIAPHRAGM

%" ¢A307 Galvanized Bolt with
2 Heavy Hex Nuts & 2-2"X 2" X Y6"

Plate Washers (Typ.)

46"

1-0%"

1-1%"

1-0%" .

13"

(%"xz'- 10" Bent /.

7/3"¢ASTM 3125 A325 Galvanized Bolt with
1 Heavy Hex Nut, 1 Direct Tension Indicator,
1 Hardened Flat Washer & 1 - 3" X 3" X %"

“\ -[Cast-In-Place 1 %" B Std. Wt.
- | Steel Pipe Insert, Galvanized (Typ.)
==

Plate Washer (Typ.)

3"

DETAIL "A™
(Typ. Exterior Girder)

¢ Bolt Head and Direct Tension Indicator will be
adjacent to ’9’16"¢ holes in Bent Plate Diaphragm.

1 %"

| 10" on

gn

11/2::

11/2.,

95" & Hole
/_ 16 \

1

on

~—— %" Bar

PLATE WASHER DETAILS

DETAIL "B"
(Typ. Interior Girder)

%" X 2'-10"Bent R

1 %"

%6" @ Holes

Direct Tension
Indicator

<

.

Hardened Flat Washer

Turned Element

\~Diaphragm Support B

3"X3"X %eu
Plate Washer

DIRECT TENSION INDICATOR

| |
35" | ' 3Spaces@7" ' | 31/2”1

19"

%" Plate

7"

7

7

Girder

|
3
|

%" X 2'- 10" Bent .

SECTION A -

%" Radius

DETAIL "X"

A [

o 4"

See DETAIL "X" for bending details

Diaphragm Support B

STATE PROJECT SHEE TOTAL
OF NO. SHEETS
SD. NH 0014(230)145 E52 E62

%" X 2'- 10" Bent i %" X 2'- 10" Bent .

3"

: 1 %" Radius

\%”XZ'— 10" Bent R

I N

END VIEW BENT

PLATE DIAPHRAGM
6" 7"
3" 1 3 5” 21!
| -(—)I =i
| X 5
| | ™
I I |
| | !
—--F B s
| | | '
Diaphragn; : !
Face | R
o I . i
| _B | | Beam &~
| | Face n
[ ! N
! | | i
I [ ‘P SN
! | | ' ®
[ [ I 8
L I I ' ]
Q.
I I | 2
| %" Plate —] ' o
5= ¢ Plato —1—=5 |
1 | | 1
| |
S | | 4 -1
I I '
| |
\— %6" X 2 %¢" Slotted Hole (Typ.) N
™

1%6" @ Hole (Typ.)

DIAPHRAGM SUPPORT PLATE

Diaphragm Support R (Typ.)

SECTIONB - B

NOTES:

1. All steel for the diaphragms including plate washers will conform to ASTM A36
and will be galvanized in accordance with ASTM A123 or A153. Bolts, nuts, and
washers will be galvanized in accordance with ASTM F2329. Direct Tension
Indicators will conform to Section 410 of the Specifications.

2. The steel diaphragms between adjacent girders will be installed as soon as
possible and in conjunction with girder erection.

3. All costs associated with furnishing, fabricating, assembly and installation of diaphragms
will be included in the contract lump sum price for Structural Steel, Miscellaneous.

ESTIMATED QUANTITIES
ITEM UNIT QUANTITY
A\ Structural Steel, Miscellaneous L.S. Lump Sum

A For informational purposes only, the estimated weight of structural steel is
2337 Lbs. for 8 diaphragms.

DIAPHRAGM DETAILS
FOR

207' - 6" PRESTR. GIRDER BRIDGE

OVER WILBURN CREEK 0° SKEW
STA. 222 + 63.66 to STA. 224 + 71.16  SEC. 12-TO1N-R21E
STR. NO. 28-234-477 NH 0014(230)145
PCN 04FW HL-93

HAAKON COUNTY
S. D. DEPT. OF TRANSPORTATION

NOVEMBER 2021 OF
DESIGNED BY | CK.DES.BY | DRAFTED BY 4
cL AG BT @ /4£ M —
HAKNQ4FW 04FWTC16 IDGE ENGINEER




STATE PROJECT SHEE' TOTAL
Limits of Bridge End Embankment D NOTE: OF NO. SHEETS

Perforated Geocell to be installed as shown in PLAN view. The S.D. NH 0014(230)145 E53 E62

22'- 6" + (Begin Bridge)
24'- 6" £ (End Bridge)

0.02 ft. /ft.

29" 6"

Slope

104' - 0" + (Begin Bridge)
108' - 0" + (End Bridge)

0.02 ft. /ft.

29" 6"

Slope

22'- 6" £ (Begin Bridge)
24'- 6" £ (End Bridge)

embankment spill cone will spill onto the top of the perforated geocell.

12'- 4 ¥" + (Begin Bridge) 10'- 0" ) 22" 0"

| \
10 W :
: 13'-10 72" + (End Bridge) Granular Bridge
End Backfill
: o End of Approach Slab  pouble Thickness of 6 Mil Polyethylene Sheeting
| S Bridge End Porous Backfill Sleeper Slab Top of Finished Roadway @ Vertical
€ Embankment > on Approach Slab Composite Drain
| Precast Concrete Headwall 3
1 | \ for Drain (Typ.) (See Standard ) et el e N i *- —————————————————— -
=~ | Plate No. 430.50 for details.) I -
| (. - — — = - - ~— - o =
| . it s G ted 6"
: ] B I W@@V 110 Typ.)\ —= ~ o ] //\\//< 3-0"
1! ¢ R 2 127 & ] 12" Type B Drainage Fabric ’ . )
! Iil T (\" . LN ! | Granular Backfill
| Abut. No. 1 i AR Tz===
Il * . RERE
| ! B
_ i S
| S| o | = ) A
3L 1 INIOI, |_< 8"-12" Limits of Br/dgﬂ_/) :
TN - R L |gr- 12" -
_________ L ;{ % :l: [Subgrade Shoulder S \\<\\/\\\/\\\<\ End Embankment %/ e
It S [RI B
| > 8 -|]I~ -—-r__ k‘fﬁ/:f 4" Dia. Perforated PVC Drain * 3 : 7"at ¢ of Roadway, Bottom of Trench \ /
| |8 ! N r(t;' NOTE: Pipe (with Drain Sleeve) %" per Foot Pipe Slope. Type B Drainage Fabric (12" x 24")
>~ <% e Contractor will ensure the underdrain pipes located at the sleeper sla ) '~
| a I \ EyRs The Contractor will the underdrain pipes located at the sl lab
| Pl i \ er are not damaged during the installation of the guardrail posts. Damaged @ 6 Mil Polyethylene Sheeting=/—
| ||| T s of Granular x &‘/:(j::‘\( underdrain pipes will be replaced at the Contractor's expense. SECTIONA -A Non-pervious Backfill Mate‘ria/ 2" Schedule 40
I :': Bridge End Backfill T , ﬁ‘ Y (at € Roadway) See Detail "X"~ PVC Outlet Pipe
I | ' /\ | N4 3 _ 4" Dia. Perforated PVC Type B Drainage Fabric
| il ! | — e — - Drain Pipe (with drain sleeve)
| |l|' | j - e A two or four hole configuration is allowed.
| ’-I : G ! | | @& Provide hole in vertical composite drain and 6 mil polyethylene
| |!|: | <—|' :\L i sheeting to provide drainage through weep holes.
| - W , > : .
| % "|I | ! [N Limits of Granular ¢ See PERFORATED GEOCELL notes for payment information.
| 2 W ' | 1+~"Bridge End Backfill < )
| %} | I| | ' T XKHXHN Drain Sleeve ESTIMATED QUANTITIES
| s o | 1 RRXKS 3 (For Two Abutments)
j 1 1 1
, q lll | P ] BRRERKS . ITEM UNIT QUANTITY
L § . T [ 5000050005 Holes orientated downward Granular Bridge End Backfl Cu. Y. 83.6
| o || | | T RSRKRK K| Bridge End Embankment Cu. Yd. 1115
I ! T 390909090959 .
S A ' S -
I g | ! Rl Stetosetoset ‘ b Porous Backfil_ Ton 11.8
S s P! I [l ossssosssss ~ 4" Underdrain Pipe Ft. 185
E ' g o ! I, 0:0:0:0:0:0: DRAIN DETAIL & | Approach Slab Underdrain Excavation Cu. Yd. 6.3
o2 A JI ) ||| ! ' | || :;;:;g:}"% A | Select Granular Backfill Ton 21.1
[ [ T T Y YT T T T T T T T TIRKXRKX] T ¢ | Perforated Geocell Sq. Ft. 604
g I e ' KK
% | 5 ! || ! i I 3‘3‘3’3‘3‘3 Precast Concrete Headwall for Drain Each 4
g - . ] R etsesssost
« | % | !' | i i ::::::::::: < 1. _78 ft. 4" dia. Perforated PVC Drain Pipe (with Drain Sleeve).
| a Il' | : :— KRS 2. _75_ ft. 4" dia. PVC Outlet Pipe.
P8 : : 2" Schedule ﬂ_;//, RS] 3. _16 ft. 5" dia. Schedule 40 Steel Pipe.
| o Il' | PVCOutiet Pipe (Typ)[ |1 BREERSS [ Perforated 6" Geocell filled 4. _16 _ft 2" dia. PVC Outlet Pipe.
| @ oo I | :.:,:.:,:2 with Select Granular Backfill 5. _477_sq. ft Vertical Composite Drain
| NS , CRRRRA -t .
| “; !.i!l ! H I ::::::::::: ‘J Items 1 thru 5 are approximate quantities contained in the 4" Underdrain
| N iil: i ! L ::::::::::: ~ Pipe and are for information only.
| 3 oo ' | :.:0:.:0:0: 6. 3106 sq. ft. 6 mil Polyethylene Sheeting, not including laps.
! |||I | <_|_ . | i *’:2:::::::: 7. _500_sq. yd. Type B Drainage Fabric.
: 1 , F i I, />\ % 0\:::4 Items 6 and 7 are approximate quantities contained in the Granular Bridge
| | . T 1 T riss X ———" End Backfill and are for information only.
T\ N i (5o
: o It I G ’ 1 | §:x:\< % B For estimating purposes only, a factor of 1.89 tons/cu. yd. was used to
imits of Granular KR4
| Bridge End Backfill |_’7_t_<;20€}->/\,% convert cu. yds. to tons.
: :': h EEZJ(/\\Z- j50897 X Shrinkage Factor of 1.25 used.
| 2|8 |!| // ki §95359 & Quantity based on a 12" wide trench.
| L % I o E SPILL CONE DETAIL AT EMBANKMENT
I ! §’____———1.|"“_’_’\ &
——————— —— 5|0 I
I o N W Subgrade Shoulder Bridge End Embankment Granular Bridge End Backfill
I l% & :l: DETAILS OF BRIDGE END BACKFILL (A)
| | 4 - A Y T
I :|: % //\\ /‘ \\\/\ e K | @B Vertical Composite Drain FOR
I X ! 11_0" e .3!_0” N
| i g ((!rAbutmeanackwaﬂ 207' - 6" PRESTR. GIRDER BRIDGE
T — B ‘//\//Q &g _ o g OVER WILBURN CREEK 0° SKEW
| S \\\ \\\ >\\ L /| — Type B Drainage Fabric (12" x 24")
~ | / // // // BEREN N — | STA. 222 + 63.66 to STA. 224 +71.16 SEC. 12-T0O1N-R21E
| /\\/\\ $ \\\ : SN 5 ' % Perforated 6" Geocell filled STR. NO. 28-234-477 NH 0014(230)145
| | ////)\/ ///\\r R K _i with Select Granular Backfill : :
% . ) . —Y—-- HL-93
\ TSSO 7
I ¥ These dimensions are estimates \\\ \\ /\\ r N S RERIELY
| and may be adjusted in field. _/ © -
: F | @ 6 Mil Polyethylene Sheeting T < Top of Berm HAAKON COUNTY
I 1" Drainage Fabric S. D. DEPT. OF TRANSPORTATION
|
|

Non-pervious Backfill MaterialJ | o
<—|—C PLAN P 1 L2 Schedule 40 NOVEMBER 2021 OF @
[ PVC Outlet Pipe
(Bridge End Backfill shown adjacent to Abut. No. 1 J—/‘—I—

Limits of Bridge End Embankment Dl Abut. No. 3 similar opposite hand except as shown.) DETAIL "X" DES'%TED BY | ok E;\EGS BY DRAFBTTED BY %é /4 2%32 fy—
IDGE ENGINEER

HAKNO4FW 04FWTC17




Limits of Bridge End Embankment

STATE PROJECT SHEET| TOTAL
Revised J 6, 2022 CL/AG o v
evised June 6, SD. NH 0014(230)145 E54 E62

Limits of Bridge End Embankment SECTIOND -D Limits of Bridge End Embankment
|
¢
1% These dimensions are estimates Top of Subgrade 6" Granular Bridae End Backfill Rdwy Top of Subgrade
and may be adjusted in field. (Typ.) l-e g i Sleeper Slab
Bridge End Embankment T it T Pz_\A _________________ —— _ Bridge End Embankment
L\ A e Y e I
R R R R R A | e e R RRRR L
NN NN N e L e B R T B N O NNINNNNY
A AR ; N B SN
RRRRURRGLRRGRRRRGR R — GGG LG G
o . B SN , > -
GRURRLRER NNz GRURERERL
18- 9" ~ 4 Dia. PVC Outlet Pipe | <//\\<//\\</>\<//\\//>§,/ ,\\<//\\<//\\\///\\f//\\>\/>\/\ \/>\\//>\<///\\\///\>/&\\\/<( | 18- 9" ~ 4" Dia. PVC Outlet Pipe
Slope %" Per Ft. ' /\\/\\//\i\/\\//\\>/\\//\ /\\//>\//>\///\\}//\\//>§§\\// \\//\\//\\//\\//\\//\\// ’ Slope %" Per Ft.
4" Dia. Perforated PVC | \ \— Porous Backfill
Drain Pipe (with Drain Sleeve). !
Limits of Bridge End Embankment Slope %" Per Ft. | Bridge End Embankment Limits of Bridge End Embankment
4-0" 18'-0" | 18'-0" 4-0"
5" Dia. Schedule 40 Steel Pipe 5" Dia. Schedule 40 Steel Pipe
Conforming to ASTM A53 & F1083. SECTIONC-C Conforming to ASTM A53 & F1083.
22'- 2"+ (Abut No. 1) Abutment Wing Abutment Wing 22'- 2"+ (Abut No. 1)
22'-7"% (Abut No. 3) / Granular Bridge End Backfill Granular Bridge End Backfill 22'-7"% (Abut No. 3)
Top of Subgrade ____________jy___ ___7/[_ __________ _ Top of Subgrade
Bridge End Embankment =7 \//\//\/ | - 34— —+— - f \/\\/\\/ Tt~ Bridge End Embankment
= — -
K
S5 R
N B4
K ROROX
X SN %
N > :
X
ST

Limits of Bridge End Embankment

jTop of Finished Pavement (normal to & of Rdwy)

SECTIONF - F
43'- 0" width of Granular Bridge End Backfill and Vertical Composite Drain
216" ‘ 21'- 6"
Granular Bridge End Backfill é Crown Slope 0.02 ft./ft.
1

Bridge End Embankment

R
NN

SEOS

Limits of Bridge End Embankment

SECTION G - G

DETAILS OF BRIDGE END BACKFILL (B)
FOR

207' - 6" PRESTR. GIRDER BRIDGE
OVER WILBURN CREEK 0° SKEW
STA. 222 +63.66 to STA. 224 +71.16  SEC. 12-TO1N-R21E
STR. NO. 28-234-477 NH 0014(230)145

HL-93

9
|
I T Side Limits of Backfill
1. S T DT I Shall Be Vertical (Typ.)
. : |

Bridge End Embankment

Limits of Bridge End Embankment

2" Schedule

T
40 '
PVC Outlet Pipe (Typ.)

\— Non-pervious Backfill Material

Limits of Bridge End Embankment

HAAKON COUNTY
S. D. DEPT. OF TRANSPORTATION

9'-0" 2" Weep Holes ~ 3 Spaces @ 9'- 0" = 27'- 0" 9-0" NOVEMBER 2021 OF
DESIGNED BY [ CK.DES.BY |DRAFTED BY
SECTIONB - B oL AG e #QM
HAKNO4FW 04FWTC18 IDGE ENGINEER




37'-10 %"

¢

Abut.o. 1 |

20'- 0" ) ¢ 10"- 0" (Typ.) §|€
" ' " 1

3" |, e2~ 13 Spaces @ 18"=19'-6 Abut. No. 3 *{& Elev. = 2147.48 Abut.lNo. 3
10'-0" , o i | l Approach Slab
See DETAIL "X’ * &P Elev. 214,17\"6‘3) e k=
.................. o |
N X E * @ Elev. 2145.72 E _____________ ==t T / |<E|- :

RS R I \ ! %" Preformed
N N Ny = \ 4
NN RN * LElev. = 2145.37 g3 —q1 g2 |F’ —g4 —g5 O I \ || I Expansion

l_ -~ ! Il | fmorm T Joint Material
T 4 1 T 7 ' | —cTo=cfp—--s ‘
_ < F T ol - N
i 12 ) | i A | ]
ED e : L
e \ , ! |
( ) | , ————te— -
-I—DE | -I—»F ol 4 | l : ' End Block | 6|1
| e o V|1 _[End Bridge | 1\<—|'
] , . Sta. 224 +71.16 N~ D’
BOTTOM| | | I E I | : a | .
| STEE { R — - DETAIL "X"
e | < Bl
N | ' = | |
= | EL ——h1 = )
- B | g TOP sTE : C e hili Sta. 224 + 93.16]
® | | | 4 W *EL2147.84] |
! 1k ! !
| i |
. H 8 | ' End Block
IRERE e2 | il | ; | : [ %" x %" Fill with
K o 8 | 1|l i | Il | Hot-Poured Elastic
%8| 5| S| Q| sta222+41.66 ! || + _[Begin Bridge ik [ Joint Sealer (Typ.)
IR * Elev. 2145.75 - M|« 3/ |Sta. 222+ 63.66 > |
EERE R ! 1/ it ! Approach Slab %
g SN 2 s f T ' ol | pproach Sla
HECEEH R ! ! ?:‘L"iﬁ '
IR 5 |A ' Al A y ~ W
® --35}?%——@-@ I S 1 O Y e — - - —-— :||_4@E/ev214 .63 H2 TR
glojogl A VTV V &M/t 7T+t . T =T | |
RN EIE 2 I nIRyw - * £ Elov. 2147.48
8| | N3 | ;:ou | Il | | N
IR : j
E 2 N § = | : il PLAN %" Preformed Expansion
% HER S ' M sTEEL HIHE <4 (Shown adj. to Abut. No. 3) Joint Material
ol S © | e
ol B ¥ Qqf O I
<& 8 TT I SECTION G - G
&l =8 | BO
SIR%) I
| N ]
T
. | | I ' Sta. 222 + 41.66 (Begin Bridge)
NS 1 T | Sta. 224 + 93.16 (End Bridge)
- ! L Aln- place 21 @ 18" on See APPROACH SLAB JOINT
= | : i n-place 21 @ -9 DETAILS sheet for joint details.
2 el : I i Sleeper Slab Approach Slab
I \ / [
| h1 —
| TOP : i i T~ . — T Approach Slab
| STEEL !y 2"Cl. (Typ) 3 I R A AR
: C 1 ~ - _'_. 3 B A S R
cCT— N | N g = e
L€ £ | . pA MR (.
. — == ul (Y N T \ : :><:]J
=__*E- = 7 —L-, | Constr. Jt. = __. —& e ol e e
£ o 4 1 ~ .7 __'_':;E: L - - -
G - ) 1 { _/} Tr b \_ \_ See DETAIL "Q"
K RN ] o ety d2 d1 c1
N NE ‘:V BN *¢Elev. = 2145'37} g4 g3—T g7 92 ' -! ! 2" Pol}{styrene
= ol o 2| o c *@_I::/e_v _2_115_7_2_ | _! | | 2 Eq. Spcs. 4 Equal Spaces 1 ; Insulation Board
D D | <—|— [ _ ___I'__: 2"cl. | 2"cl. — Sleeper Slab
10!_ O" | 9:1 | 2:_ gn DETAIL "Qll
3 | e1~19 Spaces @ 12"=19'-0 9 _g"
* Elevations may need to be adjusted for a SECTION B-B
smooth ride from the final bridge deck PLAN (Sleeper Slab)
elevations to final pavement elevations. ’ A In-place Z1 bars and are listed and included in superstructure
(ShOYVn‘laCﬂ:CGntt 1;0 Abut. N‘-;- 1, Ahbut. I\;o. 3 quantities. See SUPERSTRUCTURE DETAILS sheet.
similar by rotation except as shown.
The portion of the sleeper slab directly under the o yn ——
movable slabs shall be smooth. Steel trowel and coat /4" X %" Deep Sawed Join
Sleeper Slab see with asphalt paint or place 6 mil polyethylene sheeting i f;(lej let‘hSHolt-P °_‘r” ed
SECTIONB- B | to prevent bonding of concrete (Typ.) astic Joint Sealer (Typ.)|
" Rad/us 119" 0.02 ft./ft. Slope
o = " o Top of Curb z e2 4 5 h1
Pa S 6", 4-0 P c:l g g
4 4 / gn \ N 02 ‘ ‘ Curb Transition /Curbline L ,,/ i‘ ; \‘ _\ _\ ; \}i. _______
m N /- \
. l 4 N v —v————\y
N | . . ~ . Py P
5 _ _________ f——— T g S —
. - = == ? 7 f T /
. ‘e -/ \ \ L 8 | | (f ) ) — f usﬂ 92—/ Aln - Place Z1 @ 18" —--
[ A . = —_ | /
[ ) s S : \(Q | ; \_ Approach Slab \—d2 d1 A double thickness of plastic sheeting to prevent bond ' (
\ \ \ \— ! \— _to bridge end backfill shall be placed between backfill and slab
93 g 92 o1 o Sleeper Slab VIEWD - D in this area. See DETAILS OF BRIDGE END BACKFILL sheets.
N -

SECTION C-C

SECTION A-A

STATE PROJECT SHEET | TOTAL
OF NO. SHEETS
SD. NH 0014(230)145 E55 E62
REINFORCING SCHEDULE
( For Two Approach Slabs and Two Sleeper Slabs )
Mk. | No. | Size| Length | Type Bending Details
Sleeper Slab

cl1 | 32| 5 37'-7" Str.

d1 | 152 | 4 5'-0" 2

d2 | 76 | 4 6-1" T2 —|—<—>—|

Approach Slab

el | 40 | 6 37'-7" Str. fo

e2 | 28 | 4 37'-7" Str. Type 2

g1 8 8 19'-8" Str.

g2 | 144 8 20'-2" Str.

g3 4 4 19'- 8" Str.

g4 | 48 | 4 20'-2" Str.

g5 | 50 | 4 6'-0" Str. N

h1| 4] 6| 35-8" | st 2

i ﬁ 1! - 5”

NOTES: Type T2

All bars to be epoxy coated.

All dimensions are out to out of bars.

ESTIMATED QUANTITIES
(For Two Approach Slabs and Two Sleeper Slabs)
ITEM UNIT QUANTITY

Concrete Approach Slab for Bridge Sq. Yd. 173.3
Concrete Approach Sleeper Slab for Bridge Sq. Yd. 37.9

-

1

2. 12249
3. _13.7
4

5.

cu. yds. Concrete in Sleeper Slab.

2071
19

cu. yds. Concrete in Approach Slab.
Ibs. Epoxy Coated Re-Steel in Approach Slab.

Ibs. Epoxy Coated Re-Steel in Sleeper Slab.
sq. ft. of 2" Polystyrene Insulation Board.

Items 1 thru 5 are approximate quantities contained in the above

bid items and are for information only.

®

NOTE: Elevations Top of
leeper Slab at this location.

NOTE: Elevations

a ]
Sleeper Slab —/ Approach Slab
VIEWE -E SECTIONF - F

Top of Approach Slab
Curb at this location.

DETAILS OF APPROACH SLAB ADJACENT TO BRDIGE

FOR

207" -
OVER WILBURN CREEK

STR. NO. 28-234-477

HAAKON COUNTY

6" PRESTR. GIRDER BRIDGE

0° SKEW
STA. 222 + 63.66 to STA. 224 +71.16  SEC. 12-TO1N-R21E
NH 0014(230)145

HL-93

S. D. DEPT. OF TRANSPORTATION

NOVEMBER 2021 OF
DESIGNED BY | CK.DES.BY | DRAFTED BY 4
cL AG BT @ /4£ M —
HAKNQ4FW 04FWTC19 IDGE ENGINEER




G

1.

11.

-

| —— Pavement

STA. 222 + 63.66 to STA. 224 + 71.16  SEC. 12-TO1N-R21E

STATE PROJECT SHEE TOTAL
OF NO. SHEETS
SD. NH 0014(230)145 E56 E62
37'-10 %" Overall
18'-11Y" , 18'-11Y"
.
¢
Roadway & Bridge
',_-"__—‘-~-—— ____ e T T T Tt —— e e T T ———— - — T T Te— o a-—T T ——— e — = —_———- —_————— —— - /-'—"~—________—————-—\__________._--—--___________,_-—-_\_____________I
| | |
i | . Pavement
! | T
l ' l
! I B ! A
1 ' 1
|
\
> | |_— Sleeper Slab
N . (5‘/
\i N
s |
® | \— Approach Slab Joint B | A |
\
\ Curbline | |_— Approach Slab
i curtiine—" |\ 5]
I e ] N
’l ’il ’l
ENERAL NOTES PLAN
The membrane sealant will be on the approved product list for membrane sealant
expansion joints. %" (+ 0, -%") Recess| Top of Sleeper Slab
Typ.
. The manufacturer will supply the membrane sealant in packaging that precompresses the T fA h Slab (Tve) 3" /— 1'-9" s
membrane sealant. The precompressed dimension will be as recommended by the sealant Op o Approach sla _\ | /
manufacturer to provide a water tight seal throughout a joint movement range of + 25% \ - - -
(minimum) from the specified joint opening dimension. In no case will the precompressed 2 .2 .2 T, L ° o . “1 Y 2 a8
dimension exceed 75% of the joint opening width. The foam sealant will be slowly self SRS </ ~ Finish Joint with ¥," Radius -+ . -
expanding to permit workers ample time to install the membrane sealant before the membrane R N = . ° e L .
sealant exceeds the joint opening width. NS . N 3" x 4" Membrane Sealant installed L
e s 8 [T [ »  Hwith a Bonding Adhesive continuous . * :
. The membrane sealant will be supplied in pieces 5 feet in length or longer. The foam e . - > [v] o elthru pavement edge. . e e
sealant will be ultra-violet and ozone resistant. S - R I Ao b A &
Approach Slab — *° . » 3. 1 & Styrofoam Filler (or approved Filler Material). ' .| —— Pavement
. The bonding adhesive used to attach the membrane sealant to the adjacent concrete will be L > L N Place with Approach Slab. -» .+ .
approved by the membrane sealant manufacturer. A A - a A o A A 2 A oA :
. Adhesive used to join adjacent pieces of the membrane sealant will be as recommended by AR L U U AT PRI S
the manufacturer. A A AT AT A A AN A A A ’
LT L . ., 8 =Construction Joint ,
. If styrofoam filler material is used in the construction, it will be closed cell and R R PO D T
water-tight as approved by the Engineer. N A g T A A g N N,
. The minimum ambient air temperature at the time of joint installation and adhesive curing R S " T . T N T . " N S . Yy . S N S . .
will be 407 F- P S S S S SE SE Y SRR SRS ESTIMATED QUANTITIES
. A technical representative of the membrane sealant manufacturer will be present at the ( For Two Approach Slabs )
jobsite during installation. The technical representative will be knowledgeable in the SECTION B -B ITEM UNIT QUANTITY
correct procedures for the preparation and installation of the joint material to insure the - -
Contractor installs the joint to the Manufacturers recommendations. Membrane Sealant Expansion Joint Ft. 75.8
. Concrete surfaces that will be in contact with the membrane sealant will be thoroughly
cleaned by abrasive blasting to remove all laitance and contaminants (such as oil, curing
compounds, etc.) from the concrete surface. At a minimum two passes of abrasive blasting with Yo o
the nozzle held at an angle to within 1 to 2 inches of the concrete surface will be required. %" (+ 0, -%") Recess
Cleaning of the concrete surfaces with solvents, wire brushing, or grinding will not be (Typ.) 3 g
permitted. Top of Approach Slab
10. After abrasive blasting, but immediately prior to membrane joint installation, the entire Top of Curb Top of Sleeper Slab
Joint contact surface will be air blasted. The air compressor used for joint cleaning will L /—
be equipped with trap devices capable of providing moisture-free and oil-free air at a D A T ——— — APPROACH SLAB JOINT DETAILS
recommended pressure of 90 psi. To obtain complete bonding with the adhesive, the adjacent
concrete surfaces must be dry and clean. The contact surfaces for the joint will be visually : RS FOR
inspected by the Engineer immediately prior to joint installation to verify the surface is dry 37x 4" Membrane Sealant installed o
) PR ' n
and clean. T o I with a Bonding Adhesive continuous B '_/ 207'-6"P RESTR G IRDER BRI DG E
Individual spliced sections will be installed as per the manufacturers’ recommendations. g , i thru pavement edge. (Typ.) R o
The membrane joint sealant manufacturer will submit a detailed installation procedure to the ,-,5) L ' & s 3‘\ OVER WILBURN CREEK 0° SKEW
Engineer at least 5 days prior to joint installation for his review. Approach Slab —| N O s

12.

13.

14.

Traffic will not be allowed on the joint until the bonding adhesive has had time to cure, as
recommended by the manufacturer.

Use plywood or other material to protect concrete adjacent to the joint from spalling before
any equipment is moved across the joint. Any spall areas will be repaired at the Contractor's
expense by breaking out and replacing adjacent concrete, as approved by the Engineer.

The membrane sealant expansion joint will be measured in feet to the nearest one-tenth
foot, complete in place. Measurement will be made of the overall horizontal length. The
membrane sealant expansion joint will be paid for at the contract unit price per foot complete
in place. Payment for this item will be full compensation for furnishing all the required
materials in place, including labor, equipment and incidentals necessary to complete the

| < <7

Styrofoam Filler (or approved Filler Material).
Place with Approach Slab.

Construction Joint

~_|

STR. NO. 28-234-477

NH 0014(230)145
HL-93

HAAKON COUNTY
S. D. DEPT. OF TRANSPORTATION

NOVEMBER 2021

(@9 or G

work in accordance with the plans and the foregoing specifications. VIEWA-A DESIGNED BY | CK.DES.BY | DRAFTED BY
CL AG BT @ /4
HAKNQ4FW 04FWTC20 IDGE ENGINEER




STATE PROJECT S P:E)E sTy?gg:s
Sta. 224 + 96.16 - 177.07' Lt. OF .
Sta. 222 + 38.66 - 170.47' L. Revised August 4, 2022 CL/AG
Elev. 2104.10 gust 4, NH 0014(230)145
Elev. 2104.10 Sta. 224 + 76.44 - 165.41°TL sD. (230) E57 | E62
Sta. 222 + 58.29 - 159.78' Lt. Elev. 2104.10
Elev. 2104.10 Sta. 224 + 96.16 - 170.39" L. .
Sta. 222 + 38.66 - 163.93'Lt. v R . 12'-0 .
Elev. 2104.10 | Path
, Elev. 2118.50
Sta. 224 + 79.16 - 160.34' Lt. £l 2114.38

Sta. 222 + 55.66 - 154.66' Lt.
Elev. 2104.10

Sta. 222 + 38.66 - 120.73' Lt.
Elev. 2118.50

Sta. 222 + 55.86 - 111.46' Lt.
Elev. 2118.50

7 0
J

10'- 0" Fence Berm (Typ.)

Sta. 223 + 09.83 - 22.50' Lt.

| Elev. 2118.50
? Sta. 223 + 38.63 - 22.50' Lt.
Abut. No. 1 Elev. 2104.10

|
¢
Roadway & Bridge

Sta. 223 + 09.83 - 22.50' Rt.
Elev. 2118.50

Sta. 223 + 38.63 - 22.50' Rt

25'-0"
Elev. 2104.10
(Typ.) e
9,
R
3 o
O
o
Sta. 222 + 55.66 - 111.46' Rt.
Elev. 2118.50
Sta. 222 + 38.66 - 120.73' Rt.
Elev. 2118.50
0.
e}

Sta. 222 + 55.66 - 154.66' Rt.
Elev. 2104.10

Sta. 222 + 38.66 - 163.93' Rt.

Elev. 2104.10 Sta. 222 + 58.29 - 159.78' Rt

Elev. 2104.10

Sta. 222 + 38.66 - 170.47' Rt. Elev. 2104.10 Sta. 224 + 96.16 - 177.07' Rt. DESIGNED BY | CK.DES.BY | DRAFTED BY
Elev. 2104.10 Elev. 2104.10 CL AG BT /4f %M I:
HAKNO4FW 04FWTC21 IDGE ENGINEER

Sta. 223 + 86.88 - 22.50' Lt.
Elev. 2104.10

Sta. 223 + 44.38 - 22.50' Lt.
Elev. 2104.10

N

Sta. 223 + 44.38 - 22.50' Rt.
Elev. 2104.10
Sta. 223 + 86.88 - 22.50"' Rt.
Elev. 2104.10

Class B Riprap (Typ.)

Type B Drainage Fabric (Typ.)

PLAN

(Riprap Layout)

Elev. 2104.10

Sta. 224 + 96.16 - 127.19' Lt.
Elev. 2118.50

Sta. 224 +79.16 - 117.14' Lt.
Elev. 2118.50

2 |

Abut.'No. 1

Perforated 6" Geocell filled
with Select Granular Backfill

I
¢

1
Sta. 223 + 92.63 - 22.50' Lt. Abut. No. 3

Elev. 2104.10 !
Sta. 224 + 21.43- 22.50'L, |
Elov. 2118.50 !

SECTIONC-C

End Bridge

@ El. 2109.78
Perforated 6" Geocell filled
with Select Granular Backfill (Typ.)

Abut.'No. 3

r-L-’J

Spill Cone

Perforated 6" Geocell filled
with Select Granular Backfill

Elev. 2139.74

Sta. 224 + 21.43 - 22.50' Rt.
Elev. 2118.50

Sta. 223 + 92.63 - 22.50' Rt.

!
i
Elev. 2104.10 e
{11
3 i 1

% ;e"é:v R
,'.OAQA&_@AQ.QAQAO

s SECTIOND - D

RS

Sta. 224 +79.16 - 117.14'Rt.
Elev. 2118.50

Sta. 224 + 96.16 - 127.19' Rt.
Elev. 2118.50

Sta. 224 + 79.16 - 160.34' Rt.
Elev. 2104.10

Sta. 224 + 96.16 - 170.07' Rt.
Elev. 2104.10

Sta. 224 + 76.44 - 165.41' Rt.

Type B Drainage Fabric

Finished
Groundline

Overburden Excavation

SECTIONA - A

NOTE:

Restore the channel and channel banks to the existing conditions between
the riprap intercepts in accordance with the Overburden Excavation for Riprap
notes. This will require a portion of the riprap to be buried.

@ Measured to channel intercept. See
GENERAL DRAWING Sheet for details.

Existing Groundline o
_\ _Elev. 2114.30
e

Overburden Excavation

Finished Groundline

Type B Drainage Fabric

Class B Riprap

SECTIONB - B

ESTIMATED QUANTITIES

ITEM UNIT QUANTITY
+|Class B Riprap Ton 2954.4
Type B Drainage Fabric Sq. Yd. 3517
Overburden Excavation for Riprap Cu. Yd. 697

=+ For estimating purposes only, a factor of 1.4 tons/cu.yd. was used
to convert Cu. Yds. to Tons.

RIPRAP LAYOUT
FOR

207' - 6" PRESTR. GIRDER BRIDGE

OVER WILBURN CREEK 0° SKEW
STA. 222 + 63.66 to STA. 224 + 71.16  SEC. 12-TO1N-R21E
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STATE PROJECT SHEET | TOTAL
The elevations shown in these plans are based on the National Geodetic OF NO. SHEETS
Survey (NGS) North American Vertical Datum of 1988 (NAVDSS). SD. NH 0014(230)145 E58 E62
Approach Roadway Elevations Bridge Deck Elevations
207' - 6" Overall Bridge Length N
1'-0" 102'- 9"
) 4 Spaces @ 20'- 0" = 80'- 0" 10-0" . 11'-0" 11 Spaces @ 9'- 4 V6" + = 102'- 9"
¢ Sym, Abt
T &
End of Approach Slab —— Abut. No. 1 Pier No. 2
I | :
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I::::::il_: XCurbline —! | S
i Matchline A —>-I =
PLAN
Table of As-Built Elevations - Approach Roadway Table of As-Built Elevations - Bridge Deck Elevations - Bridge Survey Markers
Location | Elevation | Location | Elevation | Location | Elevation Location | Elevation | Location | Elevation | Location | Elevation Location Station - Offset | Elevation
1L 1C 1R 7L 7C 7R
2L 2C 2R 8L 8C 8R ESTIMATED QUANTITIES
SL 3C 3R 9L 9c 9R ITEM UNIT QUANTITY
4L 4C 4R 10L 10C 10R Bridge Elevation Survey L.S. Lump Sum
5L 5C 5R 11L 11C 11R
12L 12C 12R
13L 13C 13R
AS - BUILT ELEVATION SURVEY (A
14L 14C 14R AT (A)
15L 15C 15R D
NOTE - 16L 16C 16R 207' - 6" PRESTR. GIRDER BRIDGE
The Contractor will be responsible for producing the As - Built Elevation Survey °
soon after construction is complete and before the bridge is opened to traffic. The 17L 17C 17R OVER WILBURN CREEK 0° SKEW
As - Built Elevations of the Bridge will be taken and recorded at the locations shown STA. 222 + 63.66 to STA. 224 + 71.16 SEC. 12-T0O1N-R21E

by the table on this sheet. The completed table will be given to the Engineer who
will forward a copy to the Office of Bridge Design and the Region Office.
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STATE PROJECT SHEET TOTAL
The elevations shown in these plans are based on the National Geodetic OF NO. SHEETS
Survey (NGS) North American Vertical Datum of 1988 (NAVDSS). SD. NH 0014(230)145 E59 E62
Bridge Deck Elevations Approach Roadway Elevations
N 207' - 6" Overall Bridge Length
102'- 9" o
11 Spaces @ 9'- 4 V6" + = 102'- 9" 11-0" . 10'-0" 4 Spaces @ 20'- 0" = 80'- 0"
SyméAbt ¢
Pier No. 2 Abut. %Vo. 1 ~<——"End of Approach Slab
% | - Curbline ||—|_ zio
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= l—(— Matchline A i
PLAN
Table of As-Built Elevations - Bridge Deck Table of As-Built Elevations - Approach Roadway Elevations - Bridge Survey Markers
Location | Elevation | Location | Elevation | Location | Elevation Location | Elevation | Location | Elevation | Location | Elevation Location Station - Offset | Elevation
17L 17C 17R 29L 29C 29R End Bridge
18L 18C 18R 30L 30C 30R
19L 19C 19R 31L 31C 31R
20L 20C 20R 32L 32C 32R
21L 21C 21R 33L 33C 33R
22L 22C 22R 34L 34C 34R
23L 23C 23R
24L 24C 24R
AS - BUILT ELEVATION SURVEY (B
25L 25C 25R FOR ®)
26L 26C 26R , "
25L 28C 26R STA. 222 + 63.66 to STA. 224 + 71.16  SEC. 12-TO1N-R21E
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REINFORCING SCHEDULE
— " - 17"
m . 1%+ | MK.[ No. |Size|Length|Type
. I‘"I 1%6" D|a. ﬁ /\/2 — ;/4" 1%., 21/2,. 1" 21/2" 1" 21/2., 1" 21/2,. 1%,, %"
=X Drilled 9 [ 1]4]6-3"[17
1 n
%" Dia. 1/n « on Hole Bend h 2 4 2 _'4 17
ASTM n"x2"R to fit 2 NOTE: All dimensions are R
A36 ASTM A36 Steel out to out of bars. :
. . BN
steel TOP VIEW Bending Details / \
ELEVATION VIEW FRONT VIEW SIDE VIEW o o TYPE17 PLACE PLACE
RETAINING ROD RODENT SCREEN NE APPROPRIATE  [APPROPRIATH A
.y Appropriate sized slot will be provided for the rodent screen. o) © 1 NUMBER NUMBER
N ] 1 n
'<3L> 4 The slot should provide a tight fit for the rodent screen. 2'-97%" 19 | K / HERE HERE
Al <
. ) 9% _Ih S
_—_——— e —— — — — — — — —— — — ——— = ~ s
— ' Exact dimension of al
Xac
Rodent Screen ~ | _1 A hole is dependent on YEAR PLATE DETAILS
\\:IJ W ] the plpe Size and GENERAL NOTES.
I COUp"ng method. 1. Year plates of the general dimensions shown will be constructed on all box culverts and bridges. The year plates will be constructed in reverse
i % ) 11" and attached to the forms in such a manner that the finished imprint in the concrete does not exceed one-half (1/2) inch in depth.
______ e e R
i /7 2. Year plates will be located on structure(s) as follows:
D = Diameter of Drain Pipe .
n P TOP VIEW g L Retaining Rod a. On cast-in-place box culverts the year plates will be four and one - half (4 ¥) inches below the top of the upstream parapet wall and centered
1 1/" 1 2 21/" Dia. x 1" laterally on the upstream face. On i’Jrecast box culverts the year plate will be centered laterally on the upstream face of the top slab. Where an
2 8 - extended interior wall interferes with this location, the year plate will be centered in an adjacent barrel.
S Rodent Screen Hole Drilled ) L " . - " " iors wi
— Opt|ona| holes or Formed b. On bridges with six (6) inch curbs, "Jersey" shaped barriers with no endblocks, or "Single Slope" shaped barriers with no endblocks, the year
LY for handlin 1" Di t plate will be centered vertically on the curb face approximately six (6) inches from the end of the bridge, or as designated by the Engineer. On
i dN 9 'am_e er bridges with barrier endblocks, the year plate will be centered on the upper sloped portion of the barrier approximately 5- 6" for "Jersey" shaped
A Hole Drilled barriers from the end of the bridge and 7-6" for "Single Slope" shaped barriers from the end of bridge, or as designated by the Engineer.
h—< b There will be one year plate at each end of the bridge on opposite sides.
—_—t c. When the plans specify that both the original date of construction and the date of reconstruction are to be shown, one date will be placed as
— AR | listed above and the other located adjacent to it. Both year plates will be shown at each end of the bridge on opposite sides.
N TSN T =5 .
< e h R - | - ™ % 3. There will be no separate measurement or payment made for year plates on box culverts and bridges. All costs for this work will be incidental to
AN | . : v ST I 6" 6" other contract items.
| ! 1'-9" | 8" Py ; Year Plate See Note 2 (c)
s 1IYn
Retaining Rod 2 3.0" T 3% | o _!‘3/2
1 L]
I n
. SECTION A-A 12
GENERAL NOTES:
END VIEW
The concrete will be Class M6. The concrete will conform to the requirements of Section 462 of the Specifications.
It is estimated that each unit weighs approximately 210 pounds.
. . . . . . . Year Plate See Note 2 (c)
All reinforcing steel will conform to ASTM A615, Grade 60 and will be epoxy coated. The reinforcing steel will be Year Plate

%". The size refers to the measurement across the smallest diamond shaped opening measured from the
centers of the wires.

securely retained to prevent displacement during placement of concrete. It is estimated that 7.3 pounds of \ i
reinforcing steel is required for each unit. @e(se“ ” /
.6
The pipe will be placed in the concrete headwall with the pipe end flush with the concrete surface adjacent to the ’ TYPE B CURB
rodent screen. AP f‘
9(\6 . Year Plate See Note 2 (c) Year Plate See Note 2 (c)
et .8
1- Year Plate
Year Plate / " -

The rodent screen will be galvanized 13 Ga. steel with a diamond shaped flattened mesh pattern. The size will be
" ’;

The retaining rod will be galvanized in accordance with ASTM A123 after all shop welding has been completed.
End Bridge
The drawing indicates using %" fillets; however, %" chamfers may be substituted for the %" fillets.

All costs for furnishing and installing the concrete headwall including equipment, labor, and materials including

concrete, reinforcing steel, retaining rods, and rodent screen will be incidental to the contract unit price per each BARRIER JERSEY BARRIER SINGLE SLOPE BARRIER

for "Precast Concrete Headwall for Drain". November 19, 2021 (With Endblock) January 22,2021
o PRECAST CONCRETE HEADWALL “430.50 5 “ee0.02
D TR DRAIN 439.50 D YEAR PLATE DETAILS 60.02

Published Date: fst Otr. 2023 o Steet 1 o | Published Date: fst tr. 2023 o Sneet 1 0f 1
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Endblock

Center survey marker on top,
level portion of abutment wing

iy

Endblock

)
(
|/

Endblock

Center survey marker on top,
level portion of abutment wing

ABUTMENT WITH ABUTMENT WITH
"STRAIGHT" WINGS "SWEPT BACK" WINGS
8"+
Survey marker r\ Begin or End bridge
\o L /
|
) i
> Abutment wing
) ]
ABUTMENT WITH

"SWEPT BACK" WINGS

( Endblock on top of wings)

GENERAL NOTES:

1. Survey markers shall be located at each abutment on the same side of
the bridge as the year plate. Place survey markers on abutment wings as
shown. Two survey markers will be required at each bridge.

2. Survey markers shall be of a type intended for installation in concrete,
be made of solid brass or bronze, have a domed top and be either a 3" top
diameter (with a %" X 2" long ribbed shank), or a US Army Corps of Engineers
Type C Disc with a 3 %" top diameter.

3. There will be no separate measurement or payment made for survey markers.
All costs for this work shall be incidental to the other contract items.

June 26,2012

N
<

Web

:

45

See Table 1 for
backing plate size

Lﬁ

Flange
45°

Driven portion of pile to be cut o?l
square if burred from driving. J

%

NOTE:

1" R. Cope (Typ.)

Flange

See Table 1 for
backing plate size

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

GENERAL NOTES:

-

\ \
N\ N\

27
27

. Steel for backing plates shall conform to ASTM A709 Grade 50.

2. Welding and weld inspection shall 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 shall 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.

/—Backing Plate

TABLE 1
( BACKING PLATES )
PILE 10" | 12" | 14
"F" FLANGE | 6% [ 8" [ 10"
"W WEB 4%" | 6% | 7%h"

December 23,2012

PLATE NUMBER

BRIDGE SURVEY MARKER 460.05

Sheet | of |

Published Date: 1st Otr. 2023

NQOUU®

Published Date: 1st Otr. 2023

NQOUU®

STEEL PILE SPLICE DETAILS

PLATE NUMBER
5/0.40

Sheet | of |
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See Detail X
< , 10
' ' 0" (Typ.)
Eyebolt 1'-0 Y
s— 2"‘14 8" ‘142"
f - | | 1" @ Std. Wt. Steel
Pipe (Typ.)
[——Front Face ! I So
of Abutment | _ @ ey [ ----------------------------------
53 | I
Ty © i 1%6" @ hole (Typ.)
@ ' for %" @ bolt . i
- L E T
_\ So ! I
| S '
DETAILS FOR FENCE ANCHORS ™ l |
N A | A T
GENERAL NOTES: ! @ = [ ----------------------------------
The fence and post details shown are for illustrative purpose only. < X | | S'rg 1c
The fence will be as specified elsewhere in the plans. DETAIL X @ AL S — ae
—{— I 3
Eyebolts will be placed on all of the bridge abutment wings. @ | ~ [ """"""""""""""""""""
Eyebolts will be % inch diameter with 6 inches minimum length and will conform to ASTM A307. o |
Y '
© P T N e e
Eyebolts will be galvanized in accordance with AASHTO M232 (ASTM A153). y ‘v& — @ —|— [
! Soll | s
Eyebolts will be installed after abutment wings are backfilled and berm Q,e / E;Tt:ui;%ent | N /
construction is complete. Drill-in and epoxy eyebolts into abutment such + ,@ O R %"x1'-8"x1'-0"
that the eye of the bolt is flush with the concrete surface. ¢Q § <
The epoxy resin mixture will be of a type for bonding steel to hardened v | 6" ELEVATION VIEW VIEWA-A
concrete and will conform to AASHTO M235 Type IV, Grade 3
(Equivalent to ASTM C881, Type IV, Grade 3). - (0} \ GENERAL NOTES:
The diameter of the drilled holes will not be less than % inch greater, nor Eyelbolt Eyebolt Steel plate for the insert assembly will conform to ASTM A709, Grade 36. The steel pipes
. . \ \ will conform to ASTM A53 or ASTM A500, Grade B.
more than 3% inch greater than the diameter of the eyebolts or as per ¥ ¥
Manufacturer's recommendations. The drilled holes will be blown out with Weldi d weld i ti ill be i f ith AWS D1.1 - (C tY Structural
compressed air using a device that will reach the back of the hole to be sure VIEW A-A ngdmg ?:r(l)d;v? S;SZF.GC fon will be in conformance wi .1 - (Current Year) Structura
that all debris or loose material has been removed prior to epoxy injection.
. . L After fabrication, galvanize in accordance with AASHTO M111 (ASTM A123).
Mix epoxy resin as recommended by the Manufacturer and apply by an injection
method as approved by the Engineer. Beginning at the back of the drilled holes, Length of Eyebolt Bolts, nuts, and washers will be provided with each assembly. Bolts will be galvanized and
fill the holes % to % full of epoxy, or as recommended by the Manufacturer, ' ' conform to the requirements of ASTM A307, F-1554 Grade A325, or A449. Plain washers will be
prior to insertion of the eyebolts. Care will be taken to prevent epoxy from galvanized and conform to ASTM F844.
flowing out of the horizontal holes prior to eyebolt insertion. Rotate the l 3o
eyebolt during installation to eliminate voids and ensure complete bonding Bolt heads will be placed on the traffic side of the endblock. Bolt projection at the back side of
of the bolt. Insertion of the eyebolts by the dipping or painting method will _ the insert will not exceed 1 inch beyond the nut.
not be allowed. k=
=3 EYEBOLT DETAILS The cost of the 5 bolt insert plate assembly complete in place including welding and galvanizing
Loads will not be applied to the epoxy grouted eyebolts until the epoxy will be incidental to the contract unit price per cubic yard for "Class A45 Concrete, Miscellaneous”,
resin has had sufficient time to cure as specified by the epoxy resin manufacturer. "Class A45 Concrete, Bridge Deck", or "Class A45 Concrete, Bridge Repair"”, as applicable.
The cost for furnishing and installing the eyebolts will be incidental to various contract items. November 19, 2020 August 27, 2020
S PLATE NUMBER S PLATE NUMBER
D FENCE ANCHORS FOR BRIDGE ABUTMENTS 620.19 b 630.92
g (SWEPT BACK WINGS) g 5 BOLT INSERT PLATE ASSEMBLY
Published Date: 1st Qtr. 2023 =4 Shoet 1 of I Published Date: 1st Otr. 2023 =4 Shoet 1 of I
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