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Sheet E55 to E58 Site 4 Alt.B :9'x 6'Box Culvert (Precast) Site 4 Sta. f 912 + 45.00
Str. No. 57-398-460
Alt. A : 8 X 6°'Box Culvert (C.LP.)
Alt.B : 9'x 6'Box Culvert (Precast)
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Site 2 Sta.c 502 + 00.00
Str. No. 57-32I-460 Sta. e 805 + 43.00 /

Alt.A : 2 - 7" X 4'Box Culvert (C.LP.) Str. No. 57-378-460
Alt.B :2 - 8 x 4'Box Culvert (Precast) 2 -9 x 7'Box Culvert




STATE PROJECT SHEE TOTAL
Revised August 26, 2015 OF NO. | SHEETS
g ' sD. NH-PH 0018(177)104 E2 E58
SECTION E — ESTIMATE OF STRUCTURE QUANTITES Site 2 — Alternate B Site 4 — Alternate A
Str. No. §7-321-460 Str. No. 57-398-460
2 - 8' x 4' Box Culvert (Precast) 8’ x 6’ Box Culvert (C.I.P.)
BID ITEM ITEM QUANTITY | uNIT Sta. c 502 + 00.00 Sta. f 912 + 45.00
NUMBER
Bid Item Item Quantity Unit
250E0030 | Incidental Work, Structure Lump Sum LS Number
420E0200 §truc1ure Excavation, Box Culvert 43 | Cuyd BID ITEM 'TEM QUANTITY | UNIT
. 421E0200 Box Culvert Undercut 174 | _cuvd NUMBER
Site 1 - Alternate A 5GOE2070 | 2-6d Precast Concrete Box Culvert, Furnish 80.0 | Ft 420E0200 | Structure Excavation, Box Culvert 36 | cuvd
Str. No. 57-252-473 560E2071 2-8'x4' Precast Concrete Box Culvert, Install 80.0 Ft 421E0200 | Box Culvert Undercut 157 | CuYd
3-10’ x 10’ Box Culvert (C.I.P.) S60E3070 Fﬁ;ﬁ;‘r‘\ Precast Concrete Box Culvert End Section, 2| Each 460E0120 | Class A45 Concrete, Box Culvert 935 | CuYd
Sta. 122 + 10.00 560E3071 2-8'x&' Precast Concrete Box Culvert End Section, 2| Each SE0E0100 | Réwtarcng Stesl 11,903 | Lb
finstall 700E0210 | Class B Riprap 50.2 | Ton
700E0210 Class B Riprap 299 | Ton :::Sg;g LYPE B Dfﬂigﬂge Fa_‘:fics 34?2 :q:g
BID ITEM 831E0110 Type B Drainage Fabric 48 | Sqvd on-woven Geotextile Separator q
NUMBER 'TEM QUANTITY | UNIT 831E0210 Non-woven Geotextile Separator 347 | Sqvyd
420E0200 | Structure Excavation, Box Culvert 211 | Cuyd ) Site 4 — Alternate B
421E0200 | Box Culvert Undercut 568 | CuYd Site 3 — Alternate A Str. 57-398-460
460E0120 | Class A45 Concrete, Box Culvert 554.7 | Cu¥Yd Str. No. 57-353-458 9’ x 6’ Box Culvert (Precast)
480E0100 Relnfcrcmg Steel 72875 Lb 2 -11’ x 10’ Box Culvert (C.l.P.) Sta. 912 + 45.00
700E0210 | Class B Riprap 226.0 | Ton Sta. d 673 + 25.00
831E0110 | Type B Drainage Fabric 283 | Sq¥d . .
831E0210 | Non-woven Geotextile Separator 957 | Sq¥d BID ITEM
ITEM QUANTITY | UNIT BID ITEM ITEM UANTITY | UNIT
) NUMBER NUMBER @
Site 1 - Alternate B 260E1010 | Base Course 1548 | Ton 420E0200 | Structure Excavation, Box Culvert 28 | CuYd
Str. NO. 57-252-473 420E0200 | Structure Excavation, Box Culvert 90 | CuYd 421E0200 | Box Culvert Undercut 134 | CuYd
3-11' X 10’ Box Culvert (Precast) 421E0200 | Box Culvert Undercut 269 | CuYd 560E0112 | 9%6' Precast Concrete Box Culvert, Furnish 80.0 | Ft
Sta. 122 +10.00 460E0120 | Class A45 Concrete, Box Culvert 242.0 | Cuvd 560E0113 | 9%6' Precast Concrete Box Culvert, Install 80.0 | Ft
480E0100 | Reinforcing Steel 33,606 | Lb 560E1112 | 9%6' Precast Concrete Box Culvert End Section, 2 | Each
700E0310 | Class C Riprap 2628 | Ton Furnish
BID ITEM 831E0110 | Type B Drainage Fabric 271 | Sqvd 560E1113 | 9%6' Precast Concrete Box Culvert End Section, Install 2 | Each
NUMBER ITEM QUANTITY | UNIT 831E0210 | Non-woven Geotextile Separator 557 | SqYd 700E0210 | Class B Riprap 233 | Ton
420E0200 | Stucture E tion_Box Calvert 170 [ cuvd 831E0110 | Type B Drainage Fabric 35 | Sq¥d
ruciure cxcavaton OX Lulve u - :
: - 831E0210 | Non- Geotextile Se t 281 | Sq¥Yd
421E0200 | Box Culvert Undercut 596 | CuYd Site 3 — Alternate B on-woven eclexe Separsiar 9
464E0100 | Controlled Density Fill 526 | Cuvd Str. No. 57-353-458
560E0166 | 11'x10' Precast Concrete Box Culvert, Furnish 140.0 Ft 2-12'x 10" Box Culvert (Precast)
560E0167 | 11'x10' Precast Concrete Box Culvert, Install 140.0 Ft Sta.d 673 + 25.00 INCIDENTAL WORK. STRUCTURE
560E1166 | 11'x10' Precast Concrete Box Culvert End Section, 2 | Each - — — -
Furnish BID ITEM ITEM QUANTITY | UNIT 1. Str. No. 57-252-473. In place centerline Sta. 122 + 16 is a 3-12' x 10’
560E1167 | 11'x10' Precast Concrete Box Culvert End Section, 2 | Each NUMBER ) L . -np :
cast in place reinforced concrete box culvert.
Insell 260E1010 | Base C 1658 | T
560E2148 | 2-11'x10' Precast Concrete Box Culvert, Furnish 1400 | Ft BS6 VOUISe : on
560E2149 | 2-11x10' Precast Concrete Box Culvert, Install 1400 | Ft :g?ggggg g;"x“‘é‘:ﬁe‘i“m‘gﬁ:t Box Culvert 33? gg: Str. No. 57-353-458. In place centerline Sta. d 673 + 27 isa 2 - 12'x 12
560E3148 '2:1:;:10 Precast Concrete Box Culvert End Section, 2 | Each 560E2174 | 2-12x10" Precast Concrete Box Culvert, Fumnish 6.0 = cast in place reinforced concrete box culvert.
560E3149 | 2-11'x10' Precast Concrete Box Culvert End Section, 2 | Each SGOE2175 | 212x10' Precast Concrete Box Culvert, Install _ 8601 Rt Str. No. 57-378-460. In place centerline Sta. e 805 +43isa2-10'x7'
560E3174 | 2-12'x10' Precast Concrete Box Culvert End Section, 2 | Each . .
Install Furnish cast in place reinforced concrete box culvert.
700E0210 | Class B Riprap 65.0 | Ton —— -
831E0110 | Type B Drainage Fabric 86 | Sqvd 560E3175 | 2-12'x10' Precast Concrete Box Culvert End Section, 2 | Each o N
BI1E210 TN Goctextie S : 585 | Savd Install 2. Break down and remove the existing structures 1 foot below finished
on-woven LYectextle Separaior 9 700E0310 | Class C Riprap 1061 | Ton ground or as required to construct the new structures in accordance
831E0110 | Type B Drainage Fabric 111 | Sq¥d with Section 110 of the Specifications. All portions of the existing
Site 2 — Alternate A 831E0210 | Non-woven Geotextile Separator 591 | Sq¥d structures shall be removed and disposed of by the Contractor on a site
Str. No. §7-321-460 obtained by the Contractor and approved by the Engineer in accordance
2 -7’ X 4 Box Culvert (C.L.P.) str. No. 57-378-460 with COMMITMENT H: WASTE DISPOSAL SITE found in SECTION A,
Sta. ¢ 502 + 00.00 -9'x 7' )
2-9'x 7' Box Culvert 3. During demolition of structures, efforts shall be taken to prevent material
Sta. e 805 + 43.00 from falling into the creek. Under no circumstances is asphalt allowed to
BID ITEM BID ITEM fall into the creek.
ITEM UANTITY | UNIT
NUMBER Q NUMBER ITEM QUANTITY | UNIT
- 4. The foregoing is a general description of the in-place structures and
420E0200 | Structure Excavation, Box Culvert 50 | cuvd 420E0200 | Stucture Excavation, Box Culvert 61 { Cuvd should ngt br—? cons%rued to be corF:"anete in all deptails Before preparing
421E0200 | Box Culvert Undercut 179 | CuYd 421E0200 | Box Culvert Undercut 212 | CuYd s o ’ .
460E0120 | Class A45 Concrete, Box Culvert 1226 | CuYd 460E0120 | Class A45 Concrete, Box Culvert 1616 [ Cuvd Fhe bid Ilt shall be the respons;lbl[lt_y of the Contractor to make a V|sual_
480E0100 | Reinforcing Steel 14,484 | Lb 480E0100 | Reinforcing Steel 22254 | Lb inspection of th_e structures to verify the extent of the work and materials
700E0210 | Class B Riprap 493 [ Ton 700E0210 | Class B Riprap 126.7 | Ton involved. If desired by the Contractor, a copy of the original construction
831E0110 | Type B Drainage Fabric 82 | Sqvd 831E0110 | Type B Drainage Fabric 185 | SqYd plans may be obtained through the Office of Bridge Design.
831E0210 | Non-woven Geotextile Separator 357 | Sq¥d 831E0210 | Non-woven Geotextile Separator 444 | SqYd
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The elevations shown in these plans are based on the National Geodetic S@J £ PROJECT NO. | SHEETS
Survey (NGS) North American Vertical Datum of 1988 (NAVD88). Revised July 23, 2015
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&N . p N o™
Class B Riprap and Undercut Details Sheet.) FOR
NOTE: ELEVATION
Box culvert flow line has been depressed 1' - 0" below channel flow line to 3-10'"X10'BOX CULVERT (C 1. P)
accommodate aquatic organisms. The 1'- 0" depression will be allowed N
HYDRAULIC DATA to fill in naturally over time. ESTIMATED QUANTITIES OVER WOLF CREEK 0° SKEW
TABLE OF WORKING POINTS ITEM UNIT QUANTITY STA. 122 +10.00 SEC. 9-T35N-R44W
3 TR f:g =ug,f‘csig';:_7i§‘;”7§r%e for the proposed culvert based on 25 year W.P. STATION OFFSET Class A45 Concrete, Box Culvert Cu. Yd, 554.7 STR. NO. 57-252-473 NH-PH 0018(177)104
d crs q 1€ V. Bl oelo.s A 120+ 2517 97.00 Lt Reinforcing Steel Lb. 72875 PCN 02QC HL-93
A, 163 sq. ft. Qo = Overtopping discharge and frequency > Q,, yr. recurrence prevs Structure Excavation, Box Culvert Cu. Yd. 211
v interval. El. 3292.76 @ Sta. 121 + 00.00 B8 121 + 94.83 91.00 Lt. ,
d 5.6 fos "c 121 + 26.38 72.00 Lt Box Culvert Undercut Cu. ¥d. 568 OGLALA LAKOTA COUNTY
o, 911 ofs Q. = Designated peak discharge for the basin approaching proposed D" 121+ 93.63 72.00 Lt +| Class B Riprap Ton 226.0
Q| 2456cfs project based on 26 year frequency. A , E 122+ 26.38 70.00 R, Type B Drainage Fabric Sq. vad 283 S. D. DEPT. OF TRANSPORTATION
Q >Q Q,,, = Computed discharge for the basin approaching proposed project =0 121 + 93.63 70.00 Rt Non - woven Geotextile Separator Sq. Yd. 957
or 1% based on 10.0 year frequency. El. 3279'5. "G" 122 + 35.33 87.92 Rt * For estimating purposes only, a factor of 1.4 tons/cu. yd. was OCTOBER 2013 @ OF
Viax 10.3 fps Vimax = Maximum computed outlet velocity for the proposed culvert = : : - used to convert Cu. Yd. to Tons. -X028-
based on a 100 year frequency. H 1212 5407 8782 Rt DESIGNED BY | CK.DES.BY | DRAFTED BY .
PLANS BY : MM BS GW /ﬂ{/ (a2 77 g{?%"\/
OFFICE OF BRIDGE DESIGN, SOUTH DAKOTA DEPARTMENT OF TRANSPORTATION OGLAO2QC 02QCWAOT BRIDGE ENGINEER




SPECIFICATIONS

1.

2.

STATE PROJECT SHEE TOTAL
OF NO. SHEETS

Revised July 23, 2015 NH-PH 0018(177)104 E4 E£58

S.D.
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) 65'- 9"

60'- 6"
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4'-3"

4-3
(Typ.)

47'- 3"

|
¢
Box Clulven‘
12'-7 1/2 "

Design Specifications: AASHTO LRFD Bridge Design Specifications, 2012
Edition with 2013 interims.

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.

11'- 0"

121_71/211.

11'- 0"

19'-0"

17'- 6"

(Typ.)

19'-4 %"

38'- 9"

19'-4 %"

36'-10 %"

73'- 9"

36'-10 %"

GENERAL NOTES

1.

11.

12.

13.

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 shall 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
15 ft. (S3).

. Design Material Strengths: Concrete fc = 4500 p.s.i.

Reinforcing Steel fy = 60000 p.s.i.

. All concrete shall be Class A45 conforming to Section 460.

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

. All exposed edges shall be chamfered % inch.

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

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

and detailed on Standard Plate No. 460.02.

. Care shall be taken to establish Working Points (W.P.) as shown on the wings.
. Circled numbers in PLAN and ELEVATION views on the General Drawing are

section I.D. Numbers (see SDDOT Materials Manual).

Compaction of earth embankment and box culvert backfill material shall be
governed by the Specified Density method.

Dimension "L" on the standard box culvert sheet(s) is the barrel section length
shown in the PLAN view on the General Drawing (for each S3 barrel section, as
applicable).

The subsurface soils at Station 122 + 13 consist of brown to light gray sandy silt-clay
to 4' below flow line. Classification results of soil samples collected from below
flow line during the subsurface investigation were silt-sand.

GEOTEXTILE

1.

A layer of Non-woven Geotextile Separator shall be placed at the bottom of the undercut
prior to backfilling with granular material.

The top of the subgrade shall be prepared by smoothing the surface of the subgrade to
minimize any ruts, ridges, and depressions. Any rocks or other protrusions that might
damage the geotextile will be removed. The geotextile will be unrolled perpendicular to the
centerline and overlapped a minimum of 2 feet.

The geotextile will be placed as taut as possible with minimal wrinkles. Placement will be

so that subsequent granular cover material does not shove, wrinkle or distort the in place
geotextile. The overlaps will be shingled in a matter that assures granular material will not

be forced under the geotextile during backfilling operations. The geotextile may be held in
place with small piles of granular material or staples. No traffic will be allowed on the uncovered
geotextile. The granular material shall be placed in lifts not exceeding 6 inch loose depth

and compacted to 95% maximum dry density as determined by the Specified Density Method.

. The geotextile will conform to specification for Geotextiles and Impermeable Plastic Membrane,

Non-woven Geotextile Separator (Section 831 of the Specifications). The geotextile will be on
the Approved Products List for this material or will be certified by the supplier to meet this specification
prior to installation.

. Payment will be full compensation for furnishing and installing the geotextile only.

UNDERCUT LAYOUT

(Bottom Dimensions)

20'-4 %"

20'-4 %"

Undercut & Backfill

19'-4 %"

o) O
: Non - woven Geotextile Separator

19'-4 %"

38'-9"

TYPICAL SECTION

(For Limits of Undercut)

2'-0"
" (Min)

ESTIMATED QUANTITIES

ITEM UNIT QUANTITY

7| Box Culvert Undercut Cu. Yd. 568
;& Non - woven Geotextile Separator Sq. Yd. 957

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

;& For payment, quantity is based on plan shown bottom undercut dimensions, Quantity
includes 15% for overlapping.

SITE 1
ALTERNATE A

NOTES AND UNDERCUT DETAILS
FOR

3-10"X10'BOX CULVERT (C.I.P.)

OVER WOLF CREEK 0° SKEW
STA. 122 +10.00 SEC. 9-T35N-R44W
STR. NO. 57-252-473 NH-PH 0018(177)104

HL-93

OGLALA LAKOTA COUNTY
S. D. DEPT. OF TRANSPORTATION

OCTOBER 2013 @ OF

DESIGNED BY | CK.DES.BY | DRAFTED BY .
MM BS oW /(6{/1/'1 77 A)Ma—v

OGLA02QC 02QCWAQ02 BRIDGE ENGINEER
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e y )

REINFORCING SCHEDULE
Mk. | No. | Size | Length | Type Bending Details
at| 5 | 6 | 32'-6" | St o 20"
b1| 4 | 6 | 30-6" | Str. | I“—"I 5-0"
N - el
cl4 | 5] 4-6 | 1A ) SN e
c1| 8 | 5 21'-9" | str. | {\
2| 4|5 7-0" [ 19B| T i 7I 1
c3| 8| 5 20'-0" | st | N X
c4| 4 | 5 7'-0" | 19B K
d1| 8 | 5 6'-9" | 198 P N
d2 | 8 | 5| 6-9" | 198 _,_I 5%"
e | 31| 4 7-3" | 812 Type 1A Type S12 _)_I 5%
el | 48 | 4 11'-3" |S12A
f1133]| 4 5-3" | S6A Type S12A
90 | 12 | 5 5-0" 198 oo
gl |18 | 4 | 27-6" | 198 19'-9" g2 50 c2
92 | 4 | 4 | 21'-9" | 19B o " 90 5-0" d1 .
93 |12 |5 5-0" | St
94 | 18 | 4 | 25'-0" | st 12 \°_2|5 %
95 | 8 | 4 | 19-9" | s Tpe 198 N\ |6 %s Type 198 12 |5d_;
96 | 28 | 4 19'-6" | 17 8
h |13 | 4 | 26'-6" | 17A 5-0" c4
k | 24| 4 | 18-0" | 17A 9% o 50" 42
k1| 40 | 4 24'-0" | 17A 12
p6 | 10 | 6 7-0" | Str. jﬁle
pP7 | 10 | 4 | 22'-6" | Str Type 19B 12|d2
P8 | 4 | 4 | 23-3" | st | I g | .. 6
P9 | 4 | 4 | 25°-0" | st ) = )
p10| 4 | 4 | 26'-6" | str = g1, _18-6"_, 5-07 9
o Q)
p11| 40| 4 | 3-9" | st - | | | &
o Q
6 %.. o
g4 . 6:_ 6” ) 18:_ 6" S
! ! ) Type S6A © g1| 5.0 | 156" | 12
\\ N 2ot 1000 \_| 6 %5
= Type 19B
g4 | 18'- 6" | 6'-6" | S
T T 1
k1, _14'-3" 5-7"
12'- 4" 3-9" | H|. =
S -
h|_12'-4 4'-4 SIRNEN
I x| < | | 1'-3" g6
(?1 IR Type 17
o = = <| x| ¥
3| 3 3
Q| ¢ g | |
hl|_4-4" 12'-4"
K| 3.9 120 4
k1| _5-7" | _14'-3"
Type 17A
NOTES:
All dimensions are out to out of bars.
1 See cutting diagram.
% Bend in field as necessary to fit.
ESTIMATED QUANTITIES
Class A45 Reinforci Structure
ITEM Concrete, elgtg;c;mg Excavation,
Box Culvert Box Culvert
UNIT Cu. Yd. Lb. Cu. Yd.
Inlet 42.9 4593 22.0

LEGEND FOR PLACING RE-STEEL
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ALTERNATE A

INLET DETAILS (C)
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STA. 122 +10.00
STR. NO. 57-252-473
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STATE PROJECT SHEET | TOTAL
Revised July 23. 2015 OF NO. SHEETS
evised July 23,
SD. NH-PH 0018(177)104 ES E58
REINFORCING SCHEDULE
Mk. | No. | Size| Length Type Bending Details
al 5 6 32'-6" Str.
2. 0" .
2 | 2 | 61 31-6" | sir I-(—)-I 5 I.A,_'ﬂ
*Helals] 26 | 1a b{\
c5 8 5 21'-0" Str. . /11
c6| 4| 5 7-0" | 19B| = ~ . 1
d3 8 5 6'-9" 19B (,'j N N
e 32 4 7'-3" S12 &~
el | 46 4 11'-3" [S12A ®
f1133] 4| 5-3" | S6A R 5% 5"
g3 | 12| 5| 5-0" | St Type 1A Type S12
?l g7 | 18 | 4 | 26'-3" | St Type S12A
g8 | 4 | 4 | 20-9" | str. o onr
Blho| 13| 4 | 26°-3" | 17A 2
5-0" d3
m kO | 22 4 18'- 6" 17A — o
p6 | 10| 6 | 7-0" [str]| & 8" | & 5'-0 cé .
¥|p12| 10| 4 | 21-6" | Str. | © 3
= 5%
¥[p13] 4 [ 4 | 23-0" | s ~o615%
¥[p14] 4 | 4 [ 250" | ot [6%"] Type 168 12%
*|p15| 4 | 4 | 27-0" | str. Type S6A 8
k0. 4'- 2" 100 4" 97, 6'-9" . 19'-6" .
ho| 3'-11" | _12'-4" ~
>
S
Q| O
x| < 5|
INT ) Q
QL2 97| 19'-6" 6-9"
< 5 T 1 1
O O
ho| 12'-4" 311"
K| 12-4" 4o
Type 17A
NOTES:
All dimensions are out to out of bars.
th See cutting diagram.
% Bend in field as necessary to fit.
ESTIMATED QUANTITIES
Class A45 Reinforci Structure
ITEM Concrete, e/gt:;?ng Excavation,
Box Culvert Box Culvert
UNIT Cu. Yd. Lb. Cu. Yd.
Outlet 28.2 2712 14.3
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LEGEND FOR PLACING RE-STEEL

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

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

STANDARD S3 OUTLET DETAILS
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3-10'X10' BOX CULVERT (C.1.P.)
HL-93 0° SKEW
S. D. DEPT. OF TRANSPORTATION
OCTOBER 2013 @ OF
DESIGNED BY | CK.DES.BY |DRAFTED BY .
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STATE PROJECT SHEE TOTAL
L 1r-0" @ NOTE: Revised July 23, 2015 o v R
; ; L ; evised Ju ,
A |, h3, j3, k3, m3, n3, and w3 bar spacing Maximum dimension "x" equal to one half of bar spacing. y SD. NH-PH 0018(177)104 E9 E58
e 4 5 s3 bar spacing
@ b 3b L
pypema il 2 bar soacin 7 REINFORCING SCHEDULE
> q pacing
(For One Standard S3 Barrel End Section)
k3@ 15" k3@ 13" Mk. | @No. |Size| Length | Type Bending Details
h3 [3.69(L+1)| 4 12'-3" 17A yon
" " k3, _3'-2
w@13 k@13 3| 2400 | 5 | 37-4" | s B
/Yp /Yp /_p /_p 5 k3 [1.85L+1)| 5 | 18-0" | 17 —
O 20727 20 22 2 222 2 A A 7 / m3| 1.85L | 5 | 33-6" | SW .
T e v L. --;V--_-\- y T S . R n3 1.71L 5 32'-6" Str. _ E’% 0073
: = o I g g g g g g g Hr++ 4+ + R A= S q3 [3.69(L +1)] 5 70" 17A | | S8 Type 17
N, V. < )
k3@ 13" O B B ] TR < <] k3@ 13" e e 176 4 L+3" Str. | ®| TYE ==
e h3@ 6 %" + T I T e £ — ®
Q3@ 13" r s 3@ 13" s3 4.80L 5 4'-0 Str.
T OPTIONAL FILLET DETAIL w3 [2.00(L+1)| 4 | 25'-6" [ST1A
( At Bottom Slab) Al z1 *x 5 3'-6" Str. 3-2"_|(Typ.)
m3@ 6 %" n@7"
Note: Contractor may form the optional full fillet, OPTIONAL k3 SPLICE DETAIL
p@ 12" p@ 12" Wlth? Chamfer, as detailed. The cost of the ., Contractor may use optional reinforcing
3@ 10" 3@ 10" additional concrete shall be borne by the Contractor. e 6 steel splice, as shown. The cost of the
B@ k@ Jlg (Exact) additional reinforcing steel shall be
S p@ 12 S s p@12 s OPTIONAL POUR - BOTTOM SLAB ha([ 1) borne by the Contractor.
- BB TB BT T-T ’ The Bottom Slab may be poured continuously, at the option of M
2"x 3 the Contractor, with the use of a Preformed Metal keyway con- 107 3
Keyway I forming to the keyway dimensions and location as shown on —)-I L(L
(Typ.) A_ D w3@ 12" P . the plans. The keyway length shall be full width of the bottom Type S11A
i i 71\ 37333777777 T HT 17 =+ +HI= ss@10 slab. Care shall be taken to maintain proper alignment of i
— _& ra— L % re He—4 11T H T 1 =+ 1 |H|I= the keyway during the pour sequence. All additional costs NOTES: &,_I Lﬁ
e == — : I I T of this option shall be borne by the Contractor. All dimensions are out to out of bars. Type 17A
3@ 10" === o T TTI TTI 7 ¢Round the number of bars up to the nearest Type 17A
s3@ " " ! yp
p@ 12 p@ 12 . whole number, except round h3, j3, k3, s3, q3
A Place z1 bgrs thru construction joint between and w3 up to the nearest even whole number.
barrel sections as shown on Standard Plate No. » i i i i
p@ 12" p@ 12" 460.10. Request for additional reinforcing steel splices at points other
>~ ~ ~ N~ than those shown, must be submitted to the Engineer for prior
~ >~ « Syml Abt approval. If additional splices are approved, no payment will be
bS] g é ) allowed for the added quantity of reinforcing steel.
< 3 84 z1 bars required at each construction joint.
- - T/ . - /= §'(9"'3_ Box Culvert * q /
%) [s)
@
HALF PLAN , . ESTIMATED QUANTITIES
(Inlet shown, Outlet similar by rotation) 32'_ 9" |
' " Class A45 f f Structure
16'- 4% ITEM Concrete, R%/rgéggcmg Excavation,
8 1" 10'- 0" g" 50" Box Culvert Box Culvert
k3@ 13" , (O
27x 3" 2@ 10" . 184" 8 Spaces @ 12" = §'- 0" 14" 1'-4" _4Spaces@12"=4'-0" UNIT Cu.Yd. Lb. Cu.Yd.
;(;:Jywjay J ) B@13 5@ 10" | 3@ 10" 1 - Standard S3 Barrel End Section 3.454L 464.45L - 18.53 1.250L
yp. /—p p /— 7— 7—33 @10 - \ /Rp [ I . p P @ | 1 - Construction Joint 306.64 —
J J : | y I See General Drawing for number of constructions joints required.
! ——— ‘\‘.".‘:‘ 4 d 4 AL = v e e e e =% % % :k ] = ? g / 7
g - g = .. . l YRENDERY 1 N - . e . .o e || Y . ¥ .. o :
H- 4 - F4-]- ¢ N S EENE D N A > \ T/ = —1 LEGEND FOR PLACING RE- STEEL
L4 ~ i | ~ C VU -~ & p HE~ \ M | T.T.S. - Top of Top Slab
k3@ 13" " " : ' n3@7" " \ ——
@ n3@?7 n3@7 ) | I @ b \ B.T.S. - Bottom of Top Slab
+ 1 © Li: ! Opt. Constr. Jt. (Typ.) ! T.B.S. - Top of Bottom Slab
3@ 13 h3@6 %" q3@ 13" _ _._'|. | B.B.S. - Bottom of Bottom Slab
. o . O.F.O.W. - Outside Face of Qutside Wall
& th | L.F.O.W. - Inside Face of Qutside Wall
p@ 18" E? K@ 13—  H—n3@6 %" i He—w3@ 12" i M.W._ - Middle Wall
~ :
R & V |
Ww. T Ww. Aa N 5
0.F0 res | UALEEY + | RO e A p A p g
J 3 ) '
S | |
" S :
w3 @ 12 p@ 18" @ o X
© ‘
i I
e b '
Q3@ 13" | |
q3@ 13" o | 9 Spaces @ 12"=9'-0" o | . SlTE 1
+ ] I-— % 3 (Typ.) .|. /Constr. Jt. (Typ.) |
yn - N 1 '
wa T | s e @er ' | ALTERNATE A
IREEREER - N + 2l . Bk / Nl oy STANDARD S3 BARREL END SECTION DETAILS
r e » o g g 3 ‘e . N (? T % ._-*. L BNTE A L v LB T N
1 \ ' .‘ ‘ .‘. . . A . - o - (\ _‘. - . ._ o . ..- . 1’. .\’{l. .. \. - _.._._ . .. . .. “I_‘: S ‘ . . R B :.\_. flé 3 FOR
\_ \_'\ l_ \L N < \Z . \M b \k ' \k 3-10'X10' BOX CULVERT (C.1.P.)
" y [$) . " " o
p s3@ 10 p E P 2 p @10 | p 3@ 10 pl HL-93 0° SKEW
3@ 10"
: 2-2%" 8 Spaces @ 12"=8'-0" 1'-4" | 1'-4" | 4 Spaces @ 12"=4'-0"
LEVATION o ' w-0n ' ' S. D. DEPT. OF TRANSPORTATION
\ q "
33'-9"
o1 OCTOBER 2013 @ OF
S3 BARREL HALF SECTION DESIGNED BY | CK.DES.BY |DRAFTED BY

(15" - 0" Maximum Fill) MM BS GW /(6{/1/1’!, 77 gm
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ny STATE PROJECT SI—’!E)ET S'I'}_?él’éll__s
@ NOTE: Revised July 23, 2015 oF '
g |, h3, j3, k3, m3, n3, and w3 bar spacing | Maximum dimension "x" equal to one half of bar spacing. Ve s.D. NH-PH 0018(177)104 E10 E58
X"+ 5" I , s3 bar spacing , I "x"+5"
A"x"+6 %" I q3 bar spacing I hx"+6 %" . Ll REINFORCING SCHEDULE
6 RRER (For One Standard S3 Barrel Interior Section)
2" . . : i i
k3@ 13" k3@ 13" o £ SRR Mk.| @No. |Size| Length | Type Bending Details
X N¢ MR h3 |3.69(L+1)| 4 12'-3" 17A ' on
" " k3 3 -
q3 @ 13 q3 @ 13 %M;ay i ) i j3 | 2.40L 5 | 31-4" | st =
/_p /_p | ' of T k3 [1850L+ 1) 5 | 18-0" | 17 —
7 7 — oo o o m3 | 1.85L 5 33'-6" Str.
Co o - g - A 14 7 ST T n3 1.71L 5 32'-6" Str. | M) & |7
N T ' A333333 3333331 TEICEEEIATE L0 L 93 BOOL+1)L 5 | 7-0" L1748 e S
o k3@ 13" L p 176 4 L-3" Str. | € =
k3@ 13" ! es’ A 3@ 13" s3 4.80L 5 4'-0" Str. |©
_ < - - - ] OPTIONAL FILLET DETAIL w3 [200L+17)| 4 | 25-6" [S11A
3@ 13" : ~ 5@ 6 %" i@ L | ( At Bottomn Slab) al z1 % 5 3'-6" Str. 3-2"_|(Typ.)
m. ¢] n
L | Note: Contractor may fO(m the optional full fillet, OPTIONAL k3 SPLICE DETAIL
| p@ 12" p@ 12" | with 2" Chamfer, as detailed. The cost of the Contractor may use optional reinforcing
3@ 10" 3@ 10" additional concrete shall be borne by the Contractor. e 6" steel splice, as shown. The cost of the
B@ ] ] B@ Jlg (Exact) additional reinforcing steel shall be
I p@ 12" p@ 12" T S i (] borne by the Contractor.
: B_B.S- T-B'S' B_T.S- 7.0 : OPTIONAL POUR - BOTTOM SLAB <307, a8
t t The Bottom Slab may be poured continuously, at the option of 12" w3
| Y | the Contractor, with the use of a Preformed Metal keyway con-
P S W3 @ 12" N P ] 3@ 10" forming to the keyway dimensions and location as shown on Type S11A
_\ > Y % | AT TTTT T TAT ah the plans. The keyway length shall be full width of the bottom NOTES: 107 h3
r s— s r — — A3 T T TTTTT o ol B 1T [ slab. Care shall be taken to maintain proper alignment of T
; e— —— > = o Had44444444 L FHF EpEam f the keyway during the pour sequence. All additional costs All dimensions are out fo out of bars. Type 17A
s3@ 10" - R e e 1T T 1 of this option shall be borne by the Contractor. @ Round the number of bars up to the nearest Type 17A
T 1 @ 12" P@ 72"‘ 1 whole number, except round h3, j3, k3, s3, q3
| ~ J J J J r | and w3 up to the nearest even whole number.
T . 1 r C r " 1 A Place z1 bars thru construction joint between i P P . p
p@ 12 pP@ 12 : Request for additional reinforcing steel splices at points other
L I 226’91’ osect/ons as shown on Standard Plate No. than those shown, must be submitted to the Engineer for prior
: : « e approval. If additional splices are approved, no payment will be
5 g s | Abt allowed for the added quantity of reinforcing steel.
= 'm. Abt.
- o A I 2 I | Ny N O N N N 8 Y R I I IS O N I A ! - _Z_GJ_S_ 4 QI:‘ % 84 z1 bars required at each construction joint.
S S T
2 ] Box Culvert
HALF PLAN ESTIMATED QUANTITIES
32'-9" .
Class A45 ; ; Structure
16'- 49" ITEM Concrete, R‘fg”tggfcmg Excavation,
8 " 10'- 0" 8" 5.0 Box Culvert Box Culvert
Keyway jB@ 10 k3@ 13" 1-8%" 8 Spaces @ 12" = 8'- 0"  I'-47 147 4 Spaces @ 12"=4'-0 UNIT Cu.vd. Lb. Cu.Ya.
. . " 1 - Standard S3 Barrel Interior Section 3.454L 464.45L - 29.39 1.250L
Typ. " " 3@ 10 | 3@ 10
(v /_ p /Y p /_ 7 7_33 @10 K L 7 7 @13 ‘ /R) Re P ss@ P, @ |7 - Construction Joint 306.64 —
J | | See General Drawing for number of constructions joints required.
L e alele 2 4 d 4444 — 5 % V| % & e % g i’ s @ I g 7
Lo B Ean man ey Taey ey e s A eV e e e & e e o ‘g g || -..' "."-'.o. .". . | =
H-l-t4-F1--H. K =9 R 7] & AT ‘ T -/ =5 —f LEGEND FOR PLACING RE- STEEL
k3@ 13" H—|-+4-F1t--t \V/ T %SNS N P ™ \ 3@ 7" (em:¢ | T.T.S. - Top of Top Slab
@7 nar 3 I ;'. \ ! B.T.S. - Bottom of Top Slab
+ 1 A ‘°E~ | Opt. Constr. Jt. (Typ.) | T.B.S. - Top of Bottom Slab
3@ 13 h3@6 %" | 3@ 13" | | B.B.S. - Bottom of Bottom Slab
2 | : \ . O.F.O.W. - Outside Face of Outside Wall
| o~ ’| | LF.O.W. - Inside Face of Outside Wall
p@ 18" p@ 18" | E.° k3@ 13" —> - h3@ 6 %" i w3 @ 12" i M.W. - Middle Wall
| N B I
o . K i
Wl + ” - i b 2
0FO: peTE MW | 1 S R A S | I b= p A" e
' I . L
i e L. | |
wi@ 12" I & .
| 2 . N ,
b o | |
| Be@ | |
3@ 13" | 6" 6", 9 Spaces @ 12"=9'-0" 6" _.'. . SlTE 1
+ ) I_. g S (Typ) .|. /Constr. Jt. (Typ.) |
k3@ 13" 1 /v-ma@e"/z" ) | RS /»m;f@syzn _L‘ | ALTERNATE A
IHEEEREEERAS - / | + 7 R AR Y STANDARD S3 BARREL INTERIOR SECTION DETAILS
e od o e e o o e o o - ¥ & —1— v L2 N ANTEE B T @ _._ L] — N
[ \ Nl A B B0 5, 5 5, \ i <—# e —— + *‘ .'\.,I‘ . '\': ,? _‘(E ' ' POR
L, \L \_'\ l_ \L \ '\ '\ \Z ¥ \M \ \ \ \M 3-10'X10' BOX CULVERT (C.1.P.)
p s3@ 10" P 3@ 13" p : j3@ 10" | p s3@ 10" HL-93 0° SKEW
1 " " '
3@ 10 K@ 13 2.2 8 Spaces @ 12" = 8'- 0" 17-4" | 1'-4" | 4 Spaces @ 12,,=4,_0..
-10%" S. D. DEPT. OF TRANSPORTATION
ELEVATION 33-9" OCTOBER 2013 OF
83 BARREL HALF SECTION DESIGNED BY | CK.DES.BY | DRAFTED BY
(15'- 0" Maximum Fill) MM BS GW g{/mq,
OGLA02QC 02QCWA08 BRIDGE ENGINEER
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YEAR PLATE DETAILS
GENERAL NOTES:

1. Year plates of the general dimensions shown shall be constructed on all
box culverts and bridges. The year plates shall 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) inch in depth.

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

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

b. On bndges with six (6) inch curbs or "Jersey" shaped barriers with no
endblacks, the year plate shall 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 "Jersey" shaped barrier endblocks, the year plate shall be centered on
the upper sloped portion of the barrier approximately 5- 6" from the end of
the bridge, or as designated by the Engineer. There shall 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 shall be placed as listed above and the
other located adjacent to it. Both year plates shall 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 cuverts and bridges. All costs for this work shall be incidental to
other coniract items.

Year Plate See Note 2 (c)
Year Plale
Year Plate See Note 2 (c)

Year Plate See Note 2 (c)

Year Plate /
V
JERSEY BARRIER JERSEY BARRIER TYPE B CURB

June 26,2012

PLATE NUMBER

YEAR PLATE DETAILS 460.02

Published Date: 3rd Otr. 2015

Sheet | Of 1

NQO0R0®

STATE PROJECT SHEET | TOTAL
Revised July 23, 2015 o NO_| SHEETS
Y s SD. NH-PH 0018(177)104 E11l E58
g Al z1
= 6" z1 bars spaced @ 12" 5"
wl_ (Typ.)
12
% é E p bars @ 18"— z1@ 18" (LF W)
zl 93
32 - :
g3 F w. l
@ g |. .
of & : .
i‘ s 6" z1 bars spaced @ 12" 6" 4_._1,—— 27 % 3" Koyway (Typ)
N | &’F (Typ.)
. E - 71
e ““I /
TYPICAL SINGLE BARREL VIEW A - A
ELEVATION
LEGEND FOR PLACING RE-STEEL RISE T 7x ™
I.F. W. - Inside Face Wall 3-0" 3"
4-0" 9"
50" 6"
6-0" 3"
7-0" 9"
. . i . i . . . 8- 0" 6"
X 9-0" 3"
l [ __, 10-0" 9"
. . 11-0" 6"
12-0" 3"
= 5" z1 bars spaced @ 12" 6
w _ (Typ.)
yl oS GENERAL NOTES:
& g . . 1. z1 bars shall be placed in the
E -g middle of the 2" X 3" keyway in
2o the top and bottom slabs. z1 bars
o % . . shall be lapped with the longitudinal
— N " , p bars in the inside face of the wall
% 6 Z1 bars spaced @ 12 6 for outside walls and in either face for
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Eyebolt (See EYEBOLT DETAILS)

3. g"

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 Eyebolf 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 is full strength. The eye of

the eyebolt shall be flush with the concrete surface.

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

shall be incidental to various contract iftems.

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: 3rd Otr. 2015
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BOX CULVERT WING WALLS
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The elevations shown in these plans are based on the National Geodetic
Survey (NGS) North American Vertical Datum of 1988 (NAVD88).

A Based on dimensions shown.
th Basedon Ts = 8" and Tm = 8"

% Dimension may vary with fabricator and/or installation.
W Minimum distance to satisfy fill slopes.

See Shop Plans for actual installation length.
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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

Design shall be in accordance with Section 560 of the Specifications with the following criteria:

1.

2.

X N O O

10.
11.

12.

13.

Box culvert and box culvert end section design shall conform to the AASHTO LRFD Bridge
Design Specifications, 2012 Edition with 2013 interims.

Design Live Load: HL-93 and construction loading consisting of one 7' - 6" gage axle with
gross weight = 95,850 Ibs. The construction load shall 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 shall submit a design analysis for the
anticipated construction loading, through the proper channels, to the Office of Bridge Design
for approval.

. The box culvert shall be load rated in accordance with the AASHTO Manual for Bridge

Evaluation, 2010 Edition with the latest Interim Revisions using the LRFR method. The
rating shall include evaluation at the Design Load rating for the HL-93 truck at both
Inventory and Operating levels and at the Legal Load rating for three SD legal trucks

(Type 3, 352 and 3-2) as well as the notional rating load and four specialized hauling vehicles
noted in the AASHTO Manual for Bridge Evaluation. All sections of the box culvert shall rate at
HL-93 or better (Inventory Level). The three SD Legal Loads, the notional rating load and the four
specialized hauling vehicles shall 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.

. The design of the barrel sections shall be based on a minimum fill height of 2 foot

and include all subsequent fill heights up to and including the maximum fill height
of 15 ft. over the box culvert.

. Minimum inside corner fillet shall be 6 in.

. Minimum precast barrel section length shall be 4 ft..

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

. The Fabricator shall imprint on the structure the date of construction as specified

and detailed on Standard Plate No. 460.02.

. Alternate end section details will be allowed, subject to the approval of the Bridge

Construction Engineer. No additional payment will be made for any change in the
barrel/end section configuration.

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

Compaction of earth embankment and box culvert backfill shall be
governed by the Specified Density method.

Adjust cutoff wall shown on Standard Plates No. 560.10 and 560.20 to extend the
full width of the end sections (out-to-out) plus the 9 inch spacing.

The subsurface soils at Station 122 + 13 consist of brown to light gray sandy silt-clay
to 4' below flow line. Classification results of soil samples collected from below
flow line during the subsurface investigation were silt-sand.

CONTROLLED DENSITY FILL

1.

Controlled density fill shall be placed between the lines of precast box culverts as
shown on the plans. Controlled density fill shall be flowable mortar material.
Material and mixing shall be in accordance with Section 464 of the Specifications,
except as modified below. The mix shall be as follows:

MATERIAL

Portland Cement 100 Ib.
Type I, II, lll or V

Fine Aggregate 2600 Ib.

Water 60 gal.

Fly Ash, Type C 300 Ib.

. The fine aggregate shall be natural sand consisting of mineral aggregate particles

conforming in the following gradation requirements:

Percent Passing % inch sleve 100
Percent Passing No. 200 sleve 0-10

. The mix shown above is designed to produce a mimimum compressive strength of 100 psi.

The Engineer may adjust the proportion of water at the site to provide the necessary mix
consistency.

. No backfill material shall be placed sooner than 4 hours after placement of the controlled

density fill.

. All costs for furnishing and installing the controlled density fill, included formwork, labor,

material, equipment, and incidentals necessary to complete the work shall be included in
the contract unit price per cubic yard for Controlled Density Fill. Payment will be for plans
quantity regardless of the quantity actually placed.

GEOTEXTILE

1.

2.

w

5.

A layer of Non-woven Geotextile Separator shall be placed at the bottom of the undercut
prior to backfilling with granular material.

The top of the subgrade shall be prepared by smoothing the surface of the subgrade to
minimize any ruts, ridges, and depressions. Any rocks or other protrusions that might
damage the geotextile will be removed. The geotextile will be unrolled perpendicular to the
centerline and overlapped a minimum of 2 feet.

The geotextile will be placed as taut as possible with minimal wrinkles. Placement will be
so that subsequent granular cover material does not shove, wrinkle or distort the in place
geotextile. The overlaps will be shingled in a matter that assures granular material will not
be forced under the geotextile during backfilling operations. The geotextile may be held in

place with small piles of granular material or staples. No traffic will be allowed on the uncovered

geotextile. The granular material shall be placed in lifts not exceeding 6 inch loose depth

and compacted to 95% maximum dry density as determined by the Specified Density Method.

. The geotextile will conform to specification for Geotextiles and Impermeable Plastic Membrane,
Non-woven Geotextile Separator (Section 831 of the Specifications). The geotextile will be on the

185"-0"
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Approved Products List for this material or will be certified by the supplier to meet this specification

prior to installation.
Payment will be full compensation for furnishing and installing the geotextile only.

UNDERCUT LAYOUT

(Bottom Dimensions)
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ESTIMATED QUANTITIES

ITEM UNIT

QUANTITY

Box Culvert Undercut Cu. Yd.

596

982

=B

Non - woven Geotextile Separator Sq. Yd.

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

4& For payment, quantity is based on plan shown bottom undercut dimensions.

Quantity includes 15% for overlapping.

=l SITE 1
2 ALTERNATE B

Non - woven Geotextile Separator

21'-1%" 21'-15%"
42'. 3"
TYPICAL SECTION
(For Limits of Undercut)
DESIGN MIX OF CONCRETE

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

2. Type Il cement is required.

SHOP PLANS

Shop plans shall be required as specified by the Specifications. In lieu of
paper copies, shop plans may be submitted electronically in Adobe PDF.
Send shop plan submittals to the Office of Bridge Design.

NOTES AND UNDERCUT DETAILS

FOR

3-11"X10'BOX CULVERT (PRECAST)

OVER WOLF CREEK
STA. 122 +10.00
STR. NO. 57-252-473

SEC.
NH-PH

OGLALA LAKOTA COUNTY

0° RHF SKEW

9-T35N-R44W
0018(177)104
HL-93

S. D. DEPT. OF TRANSPORTATION

OCTOBER 2013 @ OF @
DESIGNED BY | CK.DES.BY | DRAFTED BY .
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17"
%" 14" 28" 1" 2 %" 1" 2 %" 1" 21" 1 %" ¥
.;31,
/ \ PLACE PLACE
APPROPRIATH] APPROPRIATH] W il
NUMBER NUMBER
\ / HERE HERE
ol
YEAR PLATE DETAILS
GENERAL NOTES:

1. Year plates of the general dimensions shown shall be constructed on all
box culverts and bridges. The year plates shall 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) inch in depth.

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

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

b. On bndges with six (6) inch curbs or "Jersey" shaped barriers with no
endblacks, the year plate shall 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 "Jersey" shaped barrier endblocks, the year plate shall be centered on
the upper sloped portion of the barrier approximately 5- 6" from the end of
the bridge, or as designated by the Engineer. There shall 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 shall be placed as listed above and the
other located adjacent to it. Both year plates shall 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 cuverts and bridges. All costs for this work shall be incidental to
other coniract items.

Year Plate See Note 2 (c)
Year Plale

Year Plate See Note 2 (c)

Year Plate See Note 2 (c)

JERSEY BARRIER
(With Endblock)

TYPE B CURB

JERSEY BARRIER
June 26,2012

Washe
(Typ.)

2" Jong 1 %" @ (nominal pipe size) double
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\ 16" \ 16"
|
[ Edge of
| Outside Joint
|
|

extra strong pipe sleeve or approved equal. (Typ.)

Frosesrrrrrrreoly

| i & 32" (Adj. + 1 %" Min.) ‘
TIE BOLT ASSEMBLY
GENERAL NOTES:

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

2. Ties shall be 1 inch ¢ and conform to the requirements of ASTM A36.
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.

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".

December 23,2012

PLATE NUMBER

YEAR PLATE DETAILS 460.02

Published Date: 3rd Otr. 2015

Sheet | Of 1
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Published Date: 3rd Otr. 2015

PLATE NUMBER

PRECAST BOX CULVERT 560.0/
TIE BOLT ASSEMBLY DETAILS
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1. All costs associated with furnishing and installing the Cutoff
Wall, whether precast or cast-in-place, shall be incidental to
the contract unit price per each for "Precast Box Culvert End
Section, Fumnish".

2. Concrete for cast-in-place cutoff wall shall be Class M6
concrete in accordance with Section 462 of the Specifications.
3. All reinforcing steel shall conform to ASTM A615 Grade 60.

4. Alternate details will be allowed, subject to the approval of the
Bridge Construction Engineer.
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1. All costs associated with furnishing and installing the Cutoff
Wall, whether precast or cast-in-place, shall be incidental to
the contract unit price per each for "Precast Box Culvert End
Section, Furnish”.

2. Concrete for cast-in-place cutoff wall shall be Class M6

concrete in accordance with Section 462 of the Specifications.

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

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

Tb

X

EC. C-
| o W SEC. C-C
) Cutoff Wall \ /
(Cast-in-Place or Precast) \ L — . m — LEGEND
) nf W = Width of Opening
By H4@ 12" [= H = Height of Opening
Tt = Thickness of Top Slab
| W+ (2-0") | Tb = Thickness of Bottom Slab
L ' Ts = Thickness of Side Wall
| C L = Length of End Section
NOTES:
VIEWA-A See GENERAL DRAWING for W and H dimensions.
Tt, Th, L, and Ts dimensions shall be fumished by the Confractor.
¥ Length and number of units may vary from that shown.
June 26, 2015
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. SECTION DETAILS WITH 20" CUTOFF WALL
Published Date: 3rd Qtr. 2015 o Stoet 1 of |

|
|
§ DETAIL "X "
;; PLAN NOTE: Joint details may vary from that shown,
& (Inlet or Outlet) ) according to the manufacturer's design. Submit
'IZ.' F:_Q'_M t| details with shop plans for approval.
—-14" = Cot pate o-~uintal miaiaial
1"G Ties (Typ.) (Typ) = 2h - %) B oo af - - - #4x2-0"(Typ.)
~ o == Match Holes Cast in Apron
2 =~ Bevel Qg i
1= o s ! 5l #4x5-1"
} ) S ! : } Hs Bend as Shown
?‘? 1"@ Tie (Typ.) . Glg
= ; ; © IS
------- R e et GEEETTEEE] EEEE
........... 7\ T T B iz —
3" @ Holes ’ ! 1 o
for Cuto Cutoff Wall See Detail "x" IS p §
Wall Cast-in-Place or Precasr) 1 & )
#4xW+(1-6) ] 3| &
i =2
|A, ELEVATION pod] ¢
(Inlet or Outlet) A ER B
Is w | w Ts T ?ypf : | = |
10" Max. [ ‘}
Radius (Typ.)| v \<,.1>, SEC. C-C
=4 T—ma-- LB = =
1"@Tie (Typ.) g Fill 3" @ holes with L
n grout gnfonm‘ng to 0 T T m
Section 460.2 K. of the . W = Width of Opening
Specifications. H = Height of Opening
Tt = Thickness of Top Slab
Tb = Thickness of Bottom Slab
Cutoff Walll - 4=\ & | C ay Ts = Thickness of Side Wall
fCasi—g-P!ac; . / N\ / Tm = Thickness of Middle Wall
or Frecas \_ m m - m m o T R P L = Length of End Section
3 d
oy #4@ 12¢
I W+ (3-07) NOTES:
F 1 See GENERAL DRAWING for W and H dimensions.
C Tt, Th, Tm, L, and Ts dimensions shall be furnished
-I—)- by the Contractor.
VIEWA-A % Length and number of units may vary from that shown.
June 26, 2015
S PLATE NUMBER
D | PRECAST DOUBLE BOX CULVERT SLOPED END 560.20
r "
. ) o | SECTION DETAILS WITH 20" CUTOFF WALL
Published Date: 3rd Qtr. 2015 r Sheet 1 of |

ALTERNATE B

SITE 1

3-11"X10'BOX CULVERT (PRECAST)

®or®

STR. NO. 57-252-473
OCTOBER 2013




Eyebolt (See EYEBOLT DETAILS)

3. g"

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 Eyebolf 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 is full strength. The eye of

the eyebolt shall be flush with the concrete surface.

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

shall be incidental to various contract iftems.

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: 3rd Otr. 2015

NQO0R0®

BOX CULVERT WING WALLS

PLATE NUMBER

FENCE ANCHORS FOR 620.16

Sheet | of |

STATE PROJECT SHEE TOTAL
OF NO. SHEETS

Revised July 23, 2015

SD. NH-PH 0018(177)104 E17 E58

SITE 1 3-11"'X10'BOX CULVERT (PRECAST)
STR. NO. 57-252-473
ALTERNATE B OCTOBER 2013 @ OF@




The elevations shown in these plans are based on the National Geodetic S@J E PROJECT S'_,{I%E g,_?géll—‘s
Survey (NGS) North American Vertical Datum of 1988 (NAVD88). Revised July 23, 2015 .
SD. NH-PH 0018(177)104 E18 E58
98'-5 % "
49'-0" 49'-5%"
12'- 0" 8-0" F5=41"-0" F5=41'"-0" 8- 5%"
Outlet, " an " Inlet,
( ) ey T ¢ 1-0" | (Inlet) 7
710" 16" £ Z S —
(Typ.) Rdlwy Top Limits of Undercut.
i (See Typical Section on Notes
Non - woven Geotextile Separator and Undercut Details sheet.)
= - [ P N~ Finished Shouider . Finished Stouider — |
I B N e [ e
|
> i fgﬂo{ |
. §d | -
8?3 Q&. | Oé@ | WP cr r\l
| g g——— Y ——— e B e N
: t (-\_ -r-—————""""""""~"~~—— $--—-—- """ —"— "= = == =~ T T - - - - === === == — = NS
N X -
- | W.P."A" %5%% | =
N = | s [~ -
S X I Slg N
> | : . E @ Constr. Jt. — @ :
o | | | .
: : | I g N
53 [ A N A e d— )R
> ® | 1 5
~ = | F.L Elev. 3407.65 ! F.L. Elev. 3407.75 s 5
. A et : I Sta. ¢ 502 + 00.00 @
SN | | s |~ F.L. Elev. 3407.70
N 2 ' NS FLOW .
X © | e =
N | W.P. "B" | =
2 I P. w.p. "D" :
S L (/_ &g’g W 0 S S
| - ———— 4 - - - - - - - - - - - - - - - - - - - - - |- - - - - - - - - - - - - - - - - - - - - - - - — - — - - — - — - — - — — — — — - - — - — - — — — — — — — — — — — — — — — — —
$ ' oqf 1 1 - - S
00 1 B )
7’\ ! | . |
L= S L | |
7T | | |
Class B Riprap (Typ.) e e e e e e e e e e e e e e e o I______________________'_ _____________________ A e
Type B Drainage Fabric (Typ.) ] _J | ! |
| |
2:1 22'- 0" | 20'- 0" ! 20'- 0" | 220"
14: 1 ' 0.02t. /ft. ' 0.02ft./ft. ' 22: 1+
PLAN
INDEX OF CULVERT SHEETS-
Sheet No. 1 - General Drawing and Quantities 20'- 0" 200"
Sheet No. 2 - Notes and Undercut Details [ = = y
Sheet No. 3 - Inlet Details
Sheet No. 4 - Outlet Details . Finished Shoulder € Finished Finished Shoulder
Sheet No. 5 - F5 Barrel End Section Details (41' - 0") Match New Overlay Match New Overlay Match New Overlay
Sheet No. 6 - Standard Plate No.'s 460.02 and 460.10 (706 voarj 2413
Sheet No. 7 - Standard Plate No. 620.16 s DHW. Elev. 3412.0
e 20 T
e E\"
S g‘. @ Constr. Jt. — F.L. Grade @ 5 4
N /_ Class B Riprap -0.0011 ft. / ft. F.L. Elev. 3407.75 2l o '\2:
7 g ettt =] — :
89 5 ! - 5
QN | S F.L. Elev. 3407.70 / E\l;
o oo £ U —
" < . T
Type B Drainage Fabric Non - woven Geotextile Separator Bottom Limits of Undercut. RIS SlTE 2
orE ELEVATION (See Typical Section on Notes NI~
N and Undercut Details sheet.)
Box culvert flow line has been depressed 1'- 0" below channel flow line to ALTE R NATE A
accommodate aquatic organisms. The 1'- 0" depression will be allowed
to fill in naturally over timg. GENERAL DRAWING AND QUANTITIES
FOR
ESTIMATED QUANTITIES ! '
HYDRAULIC DATA Q 2 -7'X 4'BOX CULVERT (C.I.P.)
Qq = Design discharge for the proposed culvert based on TABLE OF WORKING POINTS ITEM UNIT QUANTITY OVER TRIB. TO FAST HORSE CREEK 0° SKEW
Q, 203 cfs 25 year frequency. El. 3412.0. WP STATION OFFSET Class A45 Concrete, Box Culvert Cu. Yd. 122.6 :
A, 26 sq. ft. Qo = Overtopping discharge and frequency > Q,,, yr. recurrence interval. A 502+ 0679 29.00 LL Reinforcing Steel Lb. 14494 STA. ¢ 502 +00.00 SEC. 3/34-T35/36N-R43W
v 78 s El. 3413.64 @ Sta. 495 + 00.00. g ©501+93 21 49,00 Lt Structure Excavation, Box Culvert Cu. Yd. 50.4 STR. NO. 57-321-460 NH-PH 0018(177)104
5 - Q, = Designated peak discharge for the basin approaching proposed — - - - Box Culvert Undercut Cu. Yd. 179 PCN 02QC HL-93
Qe 203 cfs . C ¢ 502 +07.88 42.00 Lt. - -
project based on 25 year frequency. Type B Drainage Fabric Sq. Yd. 82
Qoo 340 cfs Q,,, = Computed discharge for the basin approaching proposed project ok ¢ 507 + 92.13 42.00 Lt £| Class B Riprap Ton 49.3
100 = =0 -
Qor 352 cfs based on 100 year frequency. El. 3413.5. Ilf: z gg? : g; 33 15 gg g; Non - woven Geotextile Separator Sg. Yd. 357 OGLALA LAKOTA COUNTY
Vimax 9.2 fps Vimax = Maximum computed outlet velocity for the proposed culvert G 0502+ 1 0' o4 49' 47 Rt. 4 For estimating purposes only, a factor of 1.4 tons/cu. yd. was S. D. DEPT. OF TRANSPORTATION
based on a 100 year frequency. T . . . used to convert Cu. Yds. to Tons.
H ¢ 501 + 89.06 4947 Rt OCTOBER 2013 @ OF
DESIGNED BY | CK.DES.BY | DRAFTED BY .
PLANS BY : MM JMH GW /ﬂ{ﬂ/ﬂ, 77 gﬁtﬂz&ﬁ/
OFFICE OF BRIDGE DESIGN, SOUTH DAKOTA DEPARTMENT OF TRANSPORTATION OGLATAC 0PQCWBOT SRISGE ENGINEER




SPECIFICATIONS

1.

2.

STATE

PROJECT

OF

Revised July 23, 2015

S.D.

NH-PH 0018(177)104

SHEE TOTAL
NO. SHEETS

E19 ES8

10'-9"

39'- 3" )

38'- 0"

11'-0"

4'-0"

24" 9"

Design Specifications: AASHTO LRFD Bridge Design Specifications, 2012
Edition with 2013 interims.

6-3"

10'- 10 %"

27" 9"

FLOW

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.

© N O O

11.

12.

Design Live Load: HL-93 and construction load consisting of one 7' - 6"
gage axle with gross weight = 95,850 Ibs. The construction load shall 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 1 foot and

includes all subsequent fill heights up to and including the maximum fill height of
5 feet. (F5).

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

Reinforcing Steel fy = 60000 p.s.i.

. High sulfate levels are likely to be encountered at this location. All concrete shall

be Class A45 conforming to Section 460, with the following modifications: the type
of cement shall be either a type Il with 20% Class F Modified Fly Ash substituted
for cement in accordance with Section 605 or Type V.

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

. All exposed edges shall be chamfered % inch.

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

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

and detailed on Standard Plate No. 460.02.

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

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

Compaction of earth embankment and box culvert backfill material shall be
governed by the Specified Density method.

The subsurface soils at Station ¢502 + 00 consist of brown clay-silt to 4' below flow
line. Classification results of soil samples collected from below flow line during the
subsurface investigation were silt-clay to silt.

GEOTEXTILE

1.

A layer of Non-woven Geotextile Separator shall be placed at the bottom of the undercut
prior to backfilling with granular material.

The top of the subgrade shall be prepared by smoothing the surface of the subgrade to
minimize any ruts, ridges, and depressions. Any rocks or other protrusions that might
damage the geotextile will be removed. The geotextile will be unrolled perpendicular to the
centerline and overlapped a minimum of 2 feet.

. The geotextile will be placed as taut as possible with minimal wrinkles. Placement will be

so that subsequent granular cover material does not shove, wrinkle or distort the in place
geotextile. The overlaps will be shingled in a matter that assures granular material will not

be forced under the geotextile during backfilling operations. The geotextile may be held in
place with small piles of granular material or staples. No traffic will be allowed on the uncovered
geotextile. The granular material shall be placed in lifts not exceeding 6 inch loose depth

and compacted to 95% maximum dry density as determined by the Specified Density Method.

. The geotextile will conform to specification for Geotextiles and Impermeable Plastic Membrane,

Non-woven Geotextile Separator (Section 831 of the Specifications). The geotextile will be on
the Approved Products List for this material or will be certified by the supplier to meet this specification
prior to installation.

. Payment will be full compensation for furnishing and installing the geotextile only.

UNDERCUT LAYOUT

(Bottom Dimensions)

239"

11'-10 %"

11'-10 %"

|
¢

Box éulvert

Nrmrn—ony

\— Non - woven Geotextile Separator

8- 6"

34'- 3"

ESTIMATED QUANTITIES

ITEM

UNIT

QUANTITY

7] Box Culvert Undercut

Cu. Yd.

179

;& Non - woven Geotextile Separator

Sq. Yd.

357

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

% For payment, quantity is based on plan shown bottom undercut dimensions. Quantity
includes 15% for overlapping.

Undercut & Backfill

2,_0,,
(Min.)

10'- 10 %"

\— Non - woven Geotextile Separator

10'- 10 %"

219"

TYPICAL SECTION

(For Limits of Undercut)

STR. NO. 57-321-460

SITE 2
ALTERNATE A

NOTES AND UNDERCUT DETAILS

FOR

2-7"X4'BOX CULVERT (C.I.P.)

OVER TRIB. TO FAST HORSE CREEK
STA. ¢ 502 + 00.00

0° SKEW

SEC. 3/34-T35/36N-R43W
NH-PH 0018(177)104

OGLALA LAKOTA COUNTY
S. D. DEPT. OF TRANSPORTATION
OCTOBER 2013

HL-93

@@

MM

DESIGNED BY | CK.DES. BY

JMH

DRAFTED BY
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STATE PROJECT SI-’!IEET T}-?géll:
12" Revised July 23, 2015 - NH-PH 0018(177)104 N
a17 <B|- S.D. E20 E58
\L sl I A R 5 REINFORCING SCHEDULE
N AV | ] ~ N - -
2 T 1 AT 5 NT T T T T T T T T T T T 1 Mk. | No. | Size| Length | Type Bending Details
R S |__*.§ N at| 4 | 6 | 15-6" | s ‘o »
— f b1 | 4 | 6 | 14'-0" | Str © -
. 3 K cl4 |5 ]| 44-6" | 1A 5'-0" c2
M’-I ~ lDl § c1| 8|5 | -6 | ot 2
: . 3 214 %
5 2| 4|5 | 7-0" | 198 = ~S
SEC.A-A d1| 8 [ 5 | 6-6" [ 198 ' 12191
(At Top Slab) VIEWD - D e (151 4 7.3 512 & Type 19B 4%
~ (At Interior Wall) ef | 141 4 L B 3 |SI2A 7.9 g2
:O Opt. Constr. Jt. f1 16 | 4 5-6" S6A
N r g0 | 12| 5 | 5-0" | 198 Type 1A 6'-3 g1
—— 91| 4 | 4 8-3" | 19B 2.6 g0
5 SR 2| 8 [ 4| 9-9" [198 12
o sy - AR AR e S
. ‘At Bottom Slab : -
(At Bottom Slab) S b1 P6 | 10| 6 | 7-0" | si Type 198
See DETAIL "X" N i p; T L 2-0 2-5"
2 e p8 | 4 | 4 | 11-6" | s I“_"I A
A ¥ p9 | 4 4] 13-0" | s -
W.P. _I 1
2-d1 . N T (7
o\ e f1 9% 0 i
Y 7 1 7\ - ~ _ & ~
1\ I I ! 7\ o i o | & 4
= — o e S
I T 1 SEC.B-B Type S12 £
< i X% ype
| | ] ‘ L<_“>.| Type S12A
: g @ Type S6A
| N K TR R
N N : h| a0 | 600 | oIS
N J <
2-p8 2-p9 L e1 9" I.H_l o= | |
el1~4 Spaces@ 18"=6"-0" 2'-0 < 5 "Et xt
2 5% 50" 01\ .' ._/—01 3 3 | |
| - NOTES: h| 6-0" | 4-0"
HALF PLAN ] All dimensions are out to out of bars. k| 68-1%" |3-7%"
- @ See cutting diagram. Type 17A
1?’ : % Bend in field as necessary to fit.
8-0"
O.FWW. k ~ 8 Spaces @ 10 %"= 7"- 0" 1-0" ESTIMATED QUANTITIES
LEW.W. h ~4 Spaces @ 18"=6'-0" , 2 . 0 Class A45 Reinforcing Structure
2 ITEM Concrete, Excavation,
Opt Constr. Jt. ° _\ C_\ Box Culvert Steel Box Culvert
‘\ é \ ! - ct UNIT Cu. Yd. Lb. Cu. Yd.
Cr =3 Inlet 7.6 1054 4.2
______________ 1 \§ N 5
N _go_—_\ - : RN & LEGEND FOR PLACING RE-STEEL
mh)i " Al - O. F. W. W. - Outside Face of Wing Wall
+ <v>¢ ‘\\ > I.F. W. W. - Inside Face of Wing Wall
of- » [
el | ” SITE 2
S . B
A — oFW 2 u ALTERNATE A
N 1 '
B \ af o INLET DETAILS
° 5 FOR
) ) o _C ] 7 o & 2 - 7' X 4' BOX CULVERT (C.I.P.)
! \/ , S 5 Opt. Constr. Jt OVER TRIB. TO FAST HORSE CREEK 0° SKEW
i T N—F el R SR i r N ; STA. ¢ 502 + 00.00 SEC. 3/34-T35/36N-R43W
S| © \Vi " | = ¢ _. STR. NO. 57-321-460 NH-PH 0018(177)104
| TT | 5 & L HL-93
I I el ~ Y I_(_
| . . Ll 1%"Cl_| OGLALA LAKOTA COUNTY
1 ] p .
N " 2 o S. D. DEPT. OF TRANSPORTATION
16, o ! P 2 OCTOBER 2013 @ OF @
ELEVATION SEC.C-C DESIGNED BY [ CHECKED BY| DRAWN BY / . g
MM JMH GW i 77 W
OGLA02QC 02QCWB03 BRIDGE ENGINEER




10"
i i
N R4 7
1 | - — —
I~ I
5 & R I
—g @ S— - — - —
S > HdtHt - ——— —— —
@ 8 T ~
Htqt---—————-——-- -
| ki
| 5
| I
T f1 N
| -
| ®
| g
[ 2
T 2]
= 2
,‘/If )
| =
A |
|
|
T
|
VV.P.‘\ /YZ-GZ 2-p10—\ 07\ | c4
T ~
:o /|\ Il Il \ / Il / \ a7 - I
[ 1 N I I / L J gy N\ _ P —
. e =t

el —

See DETAIL "X"

1'-0" e1~4 Spaces@ 18"=6"-0"
7'-0" 16"
HALF PLAN
(o |
7'-0" 2. 6"
10%" kO ~ 7 Spaces @ 10 %" =6'-1%" O.F.W.W.
T
1'-0" | h0 ~ 4 Spaces @ 18"=6'- 0" LEW.W.

2'-10"

:_ | N NH-PH 0018(177)104
g I I HL-93
o I I
) : : OGLALA LAKOTA COUNTY
— 4 J / . | 1%"Cl. S. D. DEPT. OF TRANSPORTATION
p‘IOJ o1 pmJ <£|_ et — OCTOBER 2013 @ OF @
ELEVATION SEC.C-C DESIGNED BY | CHECKED BY| DRAWN BY / .
- MM JMH GW i’/ W
OGLA02QC 02QCWB04 77BRéGE ENGINEER

/— Opt Constr. Jt.

2"Cl.
P

—e@ 12"

DETAIL "X"

(At Bottom Slab)

SEC.

(At Top Slab)

A-A

7
03\ - /—03
c : c
03—/_'_ 3
ct—T} ]

: /—Opt. Constr. Jt.

g3

g4

Ll

ho

95< 

20"

i

7575

6"

e

p127 p71Z

f
1

~—

Constr. Jt.

]

2"Cl.
—_—

Opt. Constr. Jt.

p10 S

—e@ 12"

yas
1

_._.>—b2

b2

|

o"

2'-

2'-10"

1%"Cl
2

SEC.B-B

STATE PROJECT SHEET | TOTAL
Revised July 23, 2015 oF NO. | SHEETS
evise ,
SD. NH-PH 0018(177)104 E21 E58
REINFORCING SCHEDULE
Mk. | No. | Size| Length | Type Bending Details
at 4 6 15'-6" Str.
2. 0" ' gn
w2 | 4 | 61 14-9° | sir I-(—)-I 5 I.(2—5,_'ﬂ
¥Heclals]| a6 | 14 b{\
c3 8 5 7'-6" Str. N /11
c4| 4| 5 7-0" | 19B| S . 1
d2 8 5 6'-6" 19B K ~
e | 15| 4 | 7-3" [s12]| ™ N
el 14 4 8-3" S12A ®
f1| 16| 4 | 5-6" | S6A . 5%" 5"
93| 12| 5 | 5-0" | St Type S12
94| 4| 4 7'-6" | Str. Type S12A
95| 8 | 4 8-9" | Str. e
Blho| 5| 4| 14-3" | 17A @2
¢| kO 8 4 11'-6" 17A s }
p6 | 10| 6 | 7-0" | s = - cd .
¥|P70 | 10 4 9'-6" Str. &
4%
¥|p11 | 4 [ 4| 10-0" | st 12|_g| ¢
12 r_aqn
*|p 4 4 11'-3 Str. Type 198 4%
1 o9nh" Type 1A
k0, 3-7%" 6-1%" ..
: R 7y e | I
RS 8|~ ho| 3-7%"| 6-1%" | !l's
N © N =
5% 99 | |
Type S6A ®© 31 ST
I | |
Q| O
ho| 6'-1%" |3-7%"
wo| 610|370
NOTES: Type 174
All dimensions are out to out of bars.
A See cutting diagram.
% Bend in field as necessary to fit.
ESTIMATED QUANTITIES
Class A45 Reinforcin Structure
ITEM Concrete, eIStgeSl 9 Excavation,
Box Culvert Box Culvert
UNIT Cu. Yd. Lb. Cu. Yd.
Outlet 6.9 1019 3.8
LEGEND FOR PLACING RE-STEEL
O. F. W. W. - Outside Face of Wing Wall
I. F. W. W. - Inside Face of Wing Wall

STA. ¢ 502 + 00.00
STR. NO. 57-321-460

SITE 2
ALTERNATE A

OUTLET DETAILS
FOR

2-7'X4' BOX CULVERT (C.I.P.)
OVER TRIB. TO FAST HORSE CREEK

0° SKEW

SEC. 3/34-T35/36N-R43W




STR. NO. 57-321-460 NH-PH 0018(177)104

STATE PROJECT SHEE TOTAL
Revised July 23, 2015 OF NO._ SHEETS
evise ,
SD. NH-PH 0018(177)104 E22 E58
- F5=41-0 REINFORCING SCHEDULE
w1 ~ 47 Spaces @ 10 %" =40"- 14" , 3" (For Two F5 Barrel End Sections @ 41'- 0")
s1~37 Spaces@ 13"=40"'-1" , ! 9 %" Mk. | No. | Size| Length Type Bending Details
n1~ 88 Spaces @ 5 %" =40'- 4" ! 3" — f'71 192 4 6',—0”” 17A 261" 44
m1 ~ 69 Spaces @ 7" = 40'- 3" - ol j1 [ 152] 4 14'-6” Str.
- Y= 441 B . . A k1 1192 4 10'- 6 17
k1~ 47 Spaces @ 10 %" =41'-1% 3 2" NN m1] 140 4 | 16'-6" | str.
j1~37 Spaces @ 13" =40"- 1" 3 5, AR nt | 178 4 | 15'-6" | Str. | _A: 1% HT
Yt a1 1 71150 4 | 41-6" | otr. | x| €2 S| Type 17
h1~47 Spaces @ 10%"=41"-1% 3" — p ol - |< o0
of T ; st [152] 4 | 8-38" |st. | 7| T\E =
I wi| 96 | 4 13'-0" [S11A| ©
o : Al z1 |34 5 3'-6" Str.
-y
~ p1 p1 o1 K K1 o1 Z-6% |(Typ)
w.p. _\ AN /_ /_ /Y\ yf/ll—\\}\ //JR\ /Y\ I OPTIONAL k1 SPLICE DETAIL
. ) 2l 5" Contractor may use optional reinforcing
/ : S —— i OPTIONAL FILLET DETAIL NE L stoel splive, a5 shown, The cost of he
- — — ] s T ) QS 7 1+ ++4—+1+++++ e — ———— —~—% %% ( At Bottom Slab) TR additional reinforcing steel shall be
T Th— n1 _ == . . oY borne by the Contractor.
A4 —l+-+F++- — H=l—-—r+4 -+ + Note: Contractor may form the optional full fillet,
| Ny < < | with 2" Chamfer, as detailed. The cost of the
» : * N 4 * » additional concrete shall be borne by the Contractor. 19n wi
t A Place z1 bars thru construction joint between Type S11A 10 %" h1
I pl@ 12" B TS T BS p1@ 12" barrel sections as shown on Standard Plate No.
I : Y 460.10. NOTES: Type 17A
j1 I ! j1 All dimensions are out to out of bars.
! 1@ 12" 1@ 12" + Request for additional reinforcing steel splices at points other
K p1@ r1@ S than those shown, must be submitted to the Engineer for prior
| T TS BB : 2"x 3" approval. If additional splices are approved, no payment will be
| nt m1 Keyway allowed for the added quantity of reinforcing steel.
! 1 1 t (Typ.)
1 : B N i B 1 ESTIMATED QUANTITIES
I - _ -1 -+ d4=F | e o i = e e e e e e
3 N L | I e | 1 I L O O R R e R e d ~ Class A45 : . Structure
_<._SJ_8_ . | JER e P N R N N P N S N N A o e e e o o= o | e e e e e e ITEM Concrete, Resntg(;;cmg Excavation,
§ = \\— \— \— Box Culvert Box Culvert
%) o
@ p1 p1 p1 UNIT Cu.Yd. Lb. Cu.Yd.
HALF PLAN Syml, Abt. 2 - F5 Barrel End Sections @ 41'- 0" 108.1 12297 42.4
(Outlet shown, Inlet similar by rotation) qIE 1 - Construction Joint 124
Box C:‘ulven
LEGEND FOR PLACING RE- STEEL
15'-9" ' T.T.S. - Top of Top Slab
7-10%" | B.T.S. - Bottom of Top Slab
2 . 1 T.B.S. - Top of Bottom Slab
; 7-0 <Ly B.B.S. - Bottom of Bottom Slab
i >3 -7 5 Spaces @ 12"=5'-0 130" I O.F.O.W. - Outside Face of Outside Wall
: : . K1 o1 o 1 o1 Keyway s1 | p1 p1 LF.O.W. - Inside Face of Qutside Wall
SR A /T / / / /_ (Tyo) \ | . /R M.W._- Middle Wall
ol . ] -
e TS T e N7\ G S G A P 48 y T R e
RSN RO T T f’J-' SRR : - ”T\ SR & RN OPTIONAL POUR - BOTTOM SLAB
3  — — ] .o - ) . - - ) | . - L @ - =
< A~ hJNEL JE. RN, U SN S RN -—l-——+—-——- “ _Z’ R - - - — - T—- The Bottom Slab may be poured continuously, at the option of
< 9§ < ~. ' p1 S \ - | o the Contractor, with the use of a Preformed Metal keyway con-
n1 n1 [ P I &N 1Iys N S forming to the keyway dimensions and Iocatiqn as shown on
B 2 B | \ the plans. The keyway length shall be full width of the bottom
1 1 1 SIS i \ slab. Care shall be taken to maintain proper alignment of
w = | | Opt. Constr. Jt. (Typ.) the keyway during the pour sequence. All additional costs
y ' of this option shall be borne by the Contractor.
! I f<—W1
b S
p1@ 18" F_o.W- M.W- p1@ 18" F_O-W' pr@18 | | —p1 J SITE 2
|- o- | -~ | . ~
6 Spaces @ 12"=6"-0" , 6" 1] i ALTERNATE A
(Typ.) I Constr. Jt. (Typ.) oo
- 1 /_ F5 BARREL END SECTION DETAILS (41' - 0")
. . N /—m ~—I~4 p1 FOR
.- i A b . Va— _&_ — 2 - 7' X 4 BOX CULVERT (C.I.P.)
\ B b '..'_'_.-_'-_-.*-. po f. e D R OVER TRIB. TO FAST HORSE CREEK 0° SKEW
r : i : ¢ STA. ¢ 502 + 00.00 SEC. 3/34-T35/36N-R43W
4

\ym

2" Cl.
—

HL-93

2'-1" 5 Spaces @ 12"=5'-0" 1-3%"
' 8- 4% ' OGLALA LAKOTA COUNTY
ELEVATION 16'- 9" S. D. DEPT. OF TRANSPORTATION
OCTOBER 2013 @ OF @
F5 BARREL HALF SECTION
(5'- 0" Maximum Fill) DESIGNED BY | CK.DES.BY | DRAFTED BY *
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YEAR PLATE DETAILS
GENERAL NOTES:

1. Year plates of the general dimensions shown shall be constructed on all
box culverts and bridges. The year plates shall 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) inch in depth.

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

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

b. On bndges with six (6) inch curbs or "Jersey" shaped barriers with no
endblacks, the year plate shall 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 "Jersey" shaped barrier endblocks, the year plate shall be centered on
the upper sloped portion of the barrier approximately 5- 6" from the end of
the bridge, or as designated by the Engineer. There shall 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 shall be placed as listed above and the
other located adjacent to it. Both year plates shall 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 cuverts and bridges. All costs for this work shall be incidental to
other coniract items.

Year Plate See Note 2 (c)
Year Plale
Year Plate See Note 2 (c)

Year Plate See Note 2 (c)

Year Plate /
V
JERSEY BARRIER JERSEY BARRIER TYPE B CURB

June 26,2012

PLATE NUMBER

YEAR PLATE DETAILS 460.02

Published Date: 3rd Otr. 2015

Sheet | Of 1
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g Al z1
= 6" z1 bars spaced @ 12" 5"
wl_ (Typ.)
12
% é E p bars @ 18"— z1@ 18" (LF W)
zl 93
32 - :
g3 F w. l
@ g |. .
of & : .
i‘ s 6" z1 bars spaced @ 12" 6" 4_._1,—— 27 % 3" Koyway (Typ)
N | &’F (Typ.)
. E - 71
e ““I /
TYPICAL SINGLE BARREL VIEW A - A
ELEVATION
LEGEND FOR PLACING RE-STEEL RISE T 7x ™
I.F. W. - Inside Face Wall 3-0" 3"
4-0" 9"
50" 6"
6-0" 3"
7-0" 9"
. . i . i . . . 8- 0" 6"
X 9-0" 3"
l [ __, 10-0" 9"
. . 11-0" 6"
12-0" 3"
= 5" z1 bars spaced @ 12" 6
w _ (Typ.)
yl oS GENERAL NOTES:
& g . . 1. z1 bars shall be placed in the
E -g middle of the 2" X 3" keyway in
2o the top and bottom slabs. z1 bars
o % . . shall be lapped with the longitudinal
— N " , p bars in the inside face of the wall
% 6 Z1 bars spaced @ 12 6 for outside walls and in either face for
N | = R (Typ.) interior walls. z1 bars are listed and
. 'civﬁ:\ . included elsewhere in plans.
1. T N — 2. Drainage Fabric Protection shall be
g I f placed in accordance with Section 422,
* * * * * * * * or Section 560, whichever is applicable.
TYPICAL MULTIPLE BARREL VIEWA - A
June 26,2012
S PLATE NUMBER
D 0X C FORC 460.10
g BOX CULVERT BARREL TIE REINFORCEMENT
Published Date: 3rd Qtr. 2015 r Sheet 1 of I

SITE 2
ALTERNATE A

2-7'X4'BOX CULVERT (C.I.P.)
STR. NO. 57-321-460
OCTOBER 2013
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Eyebolt (See EYEBOLT DETAILS)

3. g"

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 Eyebolf 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 is full strength. The eye of

the eyebolt shall be flush with the concrete surface.

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

shall be incidental to various contract iftems.

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: 3rd Otr. 2015

NQO0R0®

BOX CULVERT WING WALLS

PLATE NUMBER

FENCE ANCHORS FOR 620.16

Sheet | of |
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SITE 2 2-7'X4"BOX CULVERT (C.I.P.)

STR. NO. 57-321-460
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The elevations shown in these plans are based on the National Geodetic | * Dimension may vary with fabricator and/or installation. See Shop Plans for actual installation length. STTE PROJECT SHEET| deets
Survey (NGS) North American Vertical Datum of 1988 (NAVD88). % Minimum distance to satisfy clear zone. Revised July 23, 2015 NH-PH 0018(177)104
& Based on dimensions shown. S.D. E25 ES58
[ Based on Tm=8"and Ts = 8".
% 92'-0"
X 46'-0" . X 46'-0" /
. 12'-0" X 6'-0" X X 80’ - 0" (Precast Box Culvert) . ¥X6'-0" _< — 7
N—
(Outlet) *42'- 0" | *42'- 0" (Inlet)
| Top Limits of Undercut
| (See Typical Section on Notes
Non - woven Geotextile Separator ! and Undercut Details Sheet.)
i\ Finished Shoulder ¢ Finished Shoulder —/yi
Rdwy
Rt ————— e e e ——— —
g | 1
Jo \
S - : |
- F-————- s e i s e - —————f-—-————- e R
R \ ---—-1|----——-——-4-—-——-———-"—tr—-—"—"———- --+----|1------+-----—--tr--—---—--—-——F+-———-- --Fr-------|---—-——4--——-—- - — t [
< | | | | |
& C | o
| | | |
! | | | I
| | Sta. ¢ 502 + 00.00 | | AF.L. Elev. 3407.75
| | F. L. El. 3407.70 | |
AF.L. Elev. 3407.65 I R I I R D I e I R e S R I D D e L t'
5 ; ' [ ' ! H
Jd+r+---———- ' == B e e O e e e e U=t e e — - —e-3-
N | | | | | >
e I e e L ! L | _ 9]
| T T ! Q
| | | | !
I | | | 1
| | 2z | FLOW | | !
5 | I | I I
3 I | | | 1
~ | - i -4 ___ -~ r-—+-1r---4--——_-r-+r---1--_—_——-"“1_.--——"-—fM1t---1---—"vt_-___- | ______________________ | | I
| - 1 4 - - - -4 - - - rr-—_———1-0_J1- - 1---1-0-—-—"-—-4--———"r---1-_-———1__-_- [ R R | | [
% | | ! ! | |
o 195 . t ! , .
O, q )|
> oJ2 | 5 | | !
FX —————————————————————————————— e AP A =
2:1 22'-0" | 20'-0" | 20'-0" | 22'-0" 2:1
. ) ) 13: 1% j 0.02 1t /ft. j 0.02ft. /ft. j 14: 1%
Class B Riprap Type B Drainage Fabric
PLAN INDEX OF CULVERT SHEETS
LEGEND -
- Sheet No. 1 - General Drawing and Quantities
W = Width of Opening Sheet No. 2 - Notes and Undercut Details ,
H = Height of Opening Sheet No. 3 - Deta:'ls of Standard Plate No's. 460.02 & 560.01
. 20'-0" 20'-0" , Sheet No. 4 - Details of Standard Plate No's. 560.20 & 620.16

Tt = Thickness of Top Slab

Tb = Thickness of Bottom Slab
Ts = Thickness of Side Wall
Tm = Thickness of Middle Wall

Finished Shoulder
Match New Overlay

@ Finished Grade
Match New Overlay

Finished Shoulder
Match New Overlay

H.W. Elev. 3413.4 (100 Year)

_:/— D.H.W. Elev. 3412.0 (25 Year)

Class BRiprap S~~~ |-~~~ |-~~~ - -~~~ - b, i e e I Y- e e e e - - -
AFL Elev. 340765 —~ ¢ | (| ] L TT I I D L I D I A ERD
L I * _____ - — — - ] —_- — — —_ —_ — — — e —_——_— —_— - —_—_—_-—-- - .- - — - - - — Y — — — —_— —_— —} — —_——_——_——
N -~ 7
AN d \ 7
. - - - N N e e [ —
S . . , / \_F.L Elev. 3407.70 . AF. L. Elev. 3407.75
N Type B Drainage Fabric Non - woven Geotextile Separator Bottom Limits of Undercut S I TE 2
NOTE: ELEVATI O N (See Typical Section on Notes
Box culvert flow line has been depressed 1' - 0" below channel flow line to and Undercut Details Sheet.) A I_T E R N ATE B
accommodate aquatic organisms. The 1'- 0" depression will be allowed
to il naturally over time. GENERAL DRAWING AND QUANTITIES
ESTIMATED QUANTITIES FOR
HYDRAULIC DATA « ITEM unIT QUANTITY 2 - 8'X4'BOX CULVERT (PRECAST)
Structure Excavation, Box Culvert Cu. Yd. 43.0 °
Q, = Design discharge for the proposed culvert based on Box Culvert Undercut Cu. Yd. 174 OVER TRIB. TO FAST HORSE CREEK 0° SKEW
Q 203 cfs 25 year frequency. El. 3412.00 =| Class B Riprap Ton 29.9 STA. ¢ 502 + 00.00 SEC. 3/34-T35/36N-R43W
d
A, 2751t Qo = Overtopping discharge and frequency > Q,,, yr. recurrence interval. Type B Drainage Fabric Sq. Yd. 48 STR. NO. 57-321-460 NH-PH 0018(177)104
v, 74 fos El. 3413. §4. Location M. 'L. Sta 495 + 00.00 ' . Non - wo:/en Geotextile Separator : Sq. Yd. 347 PCN 02QC HL-93
Q 203 ofs Qp = Designated peak discharge for the basin approaching proposed 2 - 8'X 4' Precast Concrete Culvert, Furnish Ft. 80
F ; EVT
project based on 25 year frequency. 2 - 8' X 4' Precast Concrete Culvert, Install Ft. 80
Qg 340 ofs Q,4 = Computed discharge for the basin approaching proposed project 2 - 8' X 4' Precast Concrete Culvert End Section, Furnish Each 2 OGLALA LAKOTA COUNTY
Qor 361 cfs based on 100 year frequency. El. 3413.4 2 - 8' X 4' Precast Concrete Culvert End Section, Install Each 2 S. D. DEPT. OF TRANSPORTATION
Ve 8.8 fps Vmax = Maximum computed outlet velocity for the proposed culvert A Quantity is based on 8" bottom slab, 8" top slab and 8" walls.
based on a 100 year fi imati OCTOBER 2013 OF
ased ona year irequency. =+ For estimating purposes only, a factor of 1.4 tons/cu. yd. was
used to convert Cu. Yd. to Tons.
DESIGNED BY | CK.DES.BY | DRAFTED BY .
PLANS BY : MM JMH GW /e{ﬂ/ﬂ, 77 gt?‘t‘/ﬂzaﬁ/
OFFICE OF BRIDGE DESIGN, SOUTH DAKOTA DEPARTMENT OF TRANSPORTATION OGLAO2QC 02QCWB08 BRISGE ENGINEER




SPECIFICATIONS

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

GENERAL NOTES

Design shall be in accordance with Section 560 of the Specifications with the following criteria:

1. Box culvert and box culvert end section design shall conform to the AASHTO LRFD Bridge
Design Specifications, 2012 Edition with 2013 interims.

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 shall 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 shall submit a design analysis for the
anticipated construction loading, through the proper channels, to the Office of Bridge Design
for approval.

3. The box culvert shall be load rated in accordance with the AASHTO Manual for Bridge
Evaluation, 2010 Edition with the latest Interim Revisions using the LRFR method. The
rating shall include evaluation at the Design Load rating for the HL-93 truck at both
Inventory and Operating levels and at the Legal Load rating for three SD legal trucks
(Type 3, 352 and 3-2) as well as the notional rating load and four specialized hauling vehicles
noted in the AASHTO Manual for Bridge Evaluation. All sections of the box culvert shall rate at
HL-93 or better (Inventory Level). The three SD Legal Loads, the notional rating load and the four
specialized hauling vehicles shall 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.

4. The design of the barrel sections shall be based on a minimum fill height of 1 foot
and include all subsequent fill heights up to and including the maximum fill height
of 5 ft. over the box culvert.

5. Minimum inside corner fillet shall be 6 in.
6. Minimum precast barrel section length shall be 4 ft..
7. Lift holes shall be plugged with an approved nonshrinkable grout.

8. The Fabricator shall imprint on the structure the date of construction as specified
and detailed on Standard Plate No. 460.02.

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

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

11. Compaction of earth embankment and box culvert backfill shall be
governed by the Specified Density method.

12. The subsurface soils at Station ¢502 + 00 consist of brown clay-silt to 4' below flow
line. Classification results of soil samples collected from below flow line during the
subsurface investigation were silt-clay to silt.

DESIGN MIX OF CONCRETE

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

2. High sulfate levels are likely to be encountered at this location. The type of cement shall be
either a Type Il with 20% Class F Modified Fly Ash substituted for cement in accordance with
Section 605 or a Type V. The Water/Cementituous material ratio shall not exceed 0.45 as
defined in Section 460.3 C.

GEOTEXTILE

1. A layer of Non-woven Geotextile Separator shall be placed at the bottom of the undercut
prior to backfilling with granular material.

2. The top of the subgrade shall be prepared by smoothing the surface of the subgrade to
minimize any ruts, ridges, and depressions. Any rocks or other protrusions that might
damage the geotextile will be removed. The geotextile will be unrolled perpendicular to the
centerline and overlapped a minimum of 2 feet.

@w

The geotextile will be placed as taut as possible with minimal wrinkles. Placement will be

so that subsequent granular cover material does not shove, wrinkle or distort the in place
geotextile. The overlaps will be shingled in a matter that assures granular material will not

be forced under the geotextile during backfilling operations. The geotextile may be held in
place with small piles of granular material or staples. No traffic will be allowed on the uncovered
geotextile. The granular material shall be placed in lifts not exceeding 6 inch loose depth

and compacted to 95% maximum dry density as determined by the Specified Density Method.

4. The geotextile will conform to specification for Geotextiles and Impermeable Plastic Membrane,
Non-woven Geotextile Separator (Section 831 of the Specifications). The geotextile will be on the
Approved Products List for this material or will be certified by the supplier to meet this specification
prior to installation.

5. Payment will be full compensation for furnishing and installing the geotextile only.

SHOP PLANS

Shop plans shall be required as specified by the Specifications. In lieu of
paper copies, shop plans may be submitted electronically in Adobe PDF.
Send shop plan submittals to the Office of Bridge Design.

—a-

Box Culvert

STATE PROJECT SHEE TOTAL
Revised July 23, 2015 OF NO. SHEETS
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SD. NH-PH 0018(177)104 E26 E58
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\ Sta. ¢ 502 + 00.00
I
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_____________________________________________ N | I -
N
I
I
| FLow ©
| -
I
[
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' Non - woven Geotextile Separator
48'- 6" | 45 6"
97'- 0"
UNDERCUT LAYOUT
(Bottom Dimensions)
ESTIMATED QUANTITIES
ITEM UNIT QUANTITY
7| Box Culvert Undercut Cu. Yd. 174
{& Non - woven Geotextile Separator Sq. Yd. 347

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

¢ For payment, quantity is based on plan shown bottom undercut dimensions.
Quantity includes 15% for overlapping.

12'-6"

12'- 6"

Box C'ulven

L
i.
%

!
i
N,

SITE 2
ALTERNATE B

NOTES AND UNDERCUT DETAILS
FOR

2" Bedding
Undercut & Backfill

/=7 2-8'X4'BOX CULVERT (PRECAST)
OVER TRIB. TO FAST HORSE CREEK 0° SKEW

STA. ¢ 502 +00.00 SEC. 3/34-T35/36N-R43W

STR. NO. 57-321-460 NH-PH 0018(177)104

-
g
2

20"

11'- 6"

\— Non - woven Geotextile Separator
11'- 6"

230"

TYPICAL SECTION

(For Limits of Undercut)

HL-93

OGLALA LAKOTA COUNTY
S. D. DEPT. OF TRANSPORTATION

OCTOBER 2013 @ OF @
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YEAR PLATE DETAILS
GENERAL NOTES:

1. Year plates of the general dimensions shown shall be constructed on all
box culverts and bridges. The year plates shall 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) inch in depth.

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

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

b. On bndges with six (6) inch curbs or "Jersey" shaped barriers with no
endblacks, the year plate shall 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 "Jersey" shaped barrier endblocks, the year plate shall be centered on
the upper sloped portion of the barrier approximately 5- 6" from the end of
the bridge, or as designated by the Engineer. There shall 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 shall be placed as listed above and the
other located adjacent to it. Both year plates shall 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 cuverts and bridges. All costs for this work shall be incidental to
other coniract items.

Year Plate See Note 2 (c)
Year Plale

Year Plate See Note 2 (c)

Year Plate See Note 2 (c)

JERSEY BARRIER
(With Endblock)

TYPE B CURB

JERSEY BARRIER
June 26,2012

Washe
(Typ.)

2" Jong 1 %" @ (nominal pipe size) double

STATE PROJECT SHEE TOTAL
Revised July 23, 2015 o NO._| SHEETS
2o SD. NH-PH 0018(177)104 E27 E58
¢ ¢
Hc:fe Hole
\ 16" \ 16"
|
[ Edge of
| Outside Joint
|
|

extra strong pipe sleeve or approved equal. (Typ.)

Frosesrrrrrrreoly

| i & 32" (Adj. + 1 %" Min.) ‘
TIE BOLT ASSEMBLY
GENERAL NOTES:

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

2. Ties shall be 1 inch ¢ and conform to the requirements of ASTM A36.
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.

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".

December 23,2012

PLATE NUMBER

YEAR PLATE DETAILS 460.02

Published Date: 3rd Otr. 2015

Sheet | Of 1
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2 2% 0" (Max.) - CUTOFF WALL
/- ﬂ—vl—H—. 1.1 .1 1. All costs associated with furnishing and installing the Cutoff
T ¥ ¥ ¥ 4 oo i Wall, whether precast or cast-in-place, shall be incidental to
S ! A i the contract unit price per each for "Precast Box Culvert End
ales 5 ! Section, Furnish".
Sl=2a ! ;
S|luNa 1 2. Concrete for cast-in-place cutoff waN shall be Class M6
ES '\:S'):‘. g 52 E concrete in accordance with Section 462 of the Specifications. Eyebolt (See EYEROLT DETAILS) /P‘\
= o o
oL TE H 3. Al reinforcing steel shall conform to ASTM A615 Grade 60.
[ 1
% < FA Y N N N S 5. H P 4. Alternate details will be allowed, subject to the approval of the
NS [| B = ] Bridge Construction Engineer.
= = F— Qo == --
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Sleas
S :
W< X : o Q
N N e S () I B - et _
] A . a . 1 -
| - 2 i . i &
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43 . N4 DETAIL "X "
2 F 1" BTies (Typ.)
5 PLAN NOTE: Joint details may vary from that shown,
& (Inlet or Outiet) ) according to the manufacturer's design. Submit
'IK.' F:_Q'_M t| details with shop plans for approval.
—-14" = Cot pate o-~uintal miaiaial
1@ Ties (Typ.) (Typ.) {~ N L] B #4x2-0"(Typ.)
< ol |2 1 N
- | r | Match Holes Cast in Apron
2 =~ ——:[ Bevel Qg i
= o i HE ! 32 H4x5-1"
h < 1 1 } sl Bend as Shown
e L] ' ' o —
° 1"@ Tie (Typ.) &) é_:
: g = ; ; © NE
e Npm === S R e EEEEEEEE | EEEEEEEE ap---- /
- T:i"é:‘ i ! L' B _." .‘. —
3" @ Holes 7. - 1 ” : { @
for Cutoff Cutoff Wall See Datail "X" e ; S
Wall Cast-in-Place or Precast) | ol &
I *L #Ax W+ (1-6") : ol S
} ; § a
A, ELEVATION ] @
(Inlet or Outlet) BN R
15" Cl I =
Is W . w Ts F} (Typ.) g" o = r X N
10" Max | ~ GENERAL NOTES: ra /(]
Radius (Typ.) SEC. C-C s ~
>/ \< o = 1. The fence and post details shown are for illustrative purpose only.
X Im (. L The fence shall be as specified elsewhere in the plans. See Structure Plans for J
X 2. Eyebolts shall be placed on all of the box culvert wing walls. Wing Wall thickness |
1"@ Tie (Typ.) n = 3; 3 h?Jes P“f"} 1 "y LEGEND 3. Eyebolts shall be % inch diameter and shall conform to ASTM A307. VIEWA-A
rout conforming to —_—
%ecﬁan 460.2 Kg of the W = Width of Opening 4. Eyebolls, nuts, and concrete inserts shall be galvanized in accordance
Specifica n‘or;s g g H = Height of Opening with AASHTO M232 (ASTM A153). Concrete inserts of corrosion
) - resistant material need not be galvanized.
Tt = Thickness of Top Stab ! galvamz p—Length of Eyebolt
Culoff Wall] N Tb = Thickness of Bottom Slab 5. Cast-in-place eyebolts shall have a nut attached, be 4 % inches (Min.} in
(Cas:jr?-P.ra:e A a c g Ts = Thickness of Side Wall length and shall be embedded such that the eye of the bolt is flush with
or Precast) \ / \ / Tm = Thickness of Middle Wall the concrete surface. (See Eyebolt Details) As an alternate, cast-in-
\ m m m m m m T T P L = Length of End Section place concrete inserts, capable of developing the full strength of the % inch
Ny = = = = = = = = diameter threaded eyebolt, may be used and shall be set in the concrete
2 ws@ g2n é in accordance with the manufacturer’s recommendations. The eyebolt
) @ shall be of sufficient length to develop its full sirength. The eye of Cast-in-place Evebolt
| W+ (3-07) NOTES: the eyebolt shall be flush with the concrete surface. sh:f’ .:;g;fgiﬁ ar}t':cheg
' ki DRAW"_NG fofr Hiand H d:menlsmns. 6. The cost for fumishing and installing eyebolts and/or concrete inserts
| CI ;;; r;% gg;{r}écatgf Ts dimensions shall be furnished shall be incidental to various contract items. EYEBOLT DETAILS
VIEWA-A % Length and number of units may vary from that shown.
June 26, 2015 December 23,2012
g PLATE NUMBER g PLATE NUMBER
PRECAST DOUBLE BOX CULVERT SLOPED END 560.20 FENCE ANCHORS FOR 620.16
D r " D
Published Date: 3rd G o | SECTION DETAILS WITH 2-0" CUTOFF WALL Published Date: 3rd Ot o BOX CULVERT WING WALLS
ublished Date: 3rd Qtr. 2015 T Shest 1 of | ublished Date: 3rd Ofr. 2015 T Sheet 1 of |
] ]
SITE 2 2 -8 X4'BOX CULVERT (PRECAST)

STR. NO. 57-321-460
ALTERNATE B OCTOBER 2013 @ OF@




- - - - STATE PROJECT SHEE TOTAL
The elevations shown in these plans are based on the National Geodetic Revised July 23. 2015 OF NO. | SHEETS
Survey (NGS) North American Vertical Datum of 1988 (NAVD88). evisea July 3,
y (NGS) ( ) o D, NH-PH 0018(177)104 29 | Ess
122'-7%
61'-0" 61'-7%"
22'-0" 20'-0" S1=41"-0" S1=41"-0" 20'-7%"
Outlet) Y ‘e Inlet,
(Outler o | IR (iniet
I
| Top Limits of Undercut. W.P."G"
o 40" (See Typical Section on Notes
7(3_ - 0) T_ | ¢ and Undercut Details sheet.)
. 1
” I ~—_ Ravy A
r-r-~~~~>"~>"~>7>"7="=7777 BN \ | Finished Shoulder | Finished Shoulder |
' D | . —Sta. d 673 +37.00 |
| T N — r = /__ ____________ . -
7 — @ "N B | | :
. L 5 | S
Ne ° : === — — — —— - - - - - - - —-——kE-g---—-—-—-—-—-—-—-—-—f-—-—-—-—-—-—-—-—-—-—-—-———kE-—-—-—-—-—-—-——=—=—=—===2=1 =
: | | | | 5
ki | l===\wp A 5 | [N B I
3 S @ | | £ Constr. Jt. — | @
-- | =S .
S | | | ™ Sta. d 673 + 25.00 |
E | | i F.L. Elev. 3363.70 | Livestock Path =
y S | ivestock Pa t
I R e N e - : - _1__ EF
> - B Ty \
N LU PRI R 7 )
D FL. Elev. 3363.45 "
= BRI
v v =
= Ny
N -X028-
i INDEX OF CULVERT SHEETS-
. | i ' Sheet No. 1 - General Drawing and Quantities
Class C Riprap (Typ.) Non-woven Geotextile Separator | S Sheet No. 2 - Notes and Undercut Details
2:1 22'-0" 1 20'- 0" : 20'-0" 22'-0" Sheet No. 3 - Inlet Details
. . - T T - Sheet No. 4 - Outlet Details
Tyoe BD Eabric (Tvo. 6:1 0.02ft. /1t 0.02t. /1. 6:1
ype rainage Fabric (Typ.) PLAN Sheet No. 5 - Standard S1 Barrel End Section Details
Sheet No. 6 - Details of Standard Plate No's. 460.02 and 460.10
Sheet No. 7 - Details of Standard Plate No. 620.16
) 20'- 0" 20'-0" )
NOTE:
Finished Shoulder € Finished Finished Shoulder Box culvert flow line has been depressed 1' - 0" below channel
Match New Overlay Match New Overlay Match New Overlay flow line to accomodate aquatic organisms. The 1'- 0" depression
will be allowed to fill in naturally over time. Base course will be located
2y in one barrel of box culvert to allow for a livestock path.
N e R e - - - - - Z—=——-—-—=—=—<=
— IS
Sl s
SKE 53 Constr it F.L. Grade
= S onstr. Jt. —— -
EUL Livestock Path B SIS 0.0060 ft. / ft.
i e P e e etk S
! oo N o SITE 3

R0 h—
™)
Class C Riprap

F.L. Elev. 3363.70

F.L. Elev. 3363.95

ALTERNATE A

:QI Tvoe B Drai Fabri F.L Elev. 3363.45 z? g Non-woven Geotextile Separator ELEVATION Bottom Limits of Undercut.
. ype rainage Fabric NS See Typical Section on Notes
Rl O e betais ahoet) GENERAL DRAWING AND QUANTITIES
FOR
-STINATED QUANTITIES 2 - 11' X 10' BOX CULVERT (C.I.P.)
ITEM UNIT QUANTITY R
Class A45 Concrete, Box Culvert Cu. Yd. 242.0 OVER WOUNDED KNEE CREEK 0° SKEW
Reinforcing Steel Lb. 33606 STA. d 673 + 25.00 SEC. 31-T36N-R42W
HYDRAULIC DATA _ . : :
Q. = Design discharge for the proposed culvert based on TABLE OF WORKING POINTS Structure Excavation, Box Culvert Cu. Yd. 90 STR. NO. 57-353-458 NH-PH 0018(177)104
d 9 g prop Box Culvert Undercut Cu. Yd. 269
Q, 919 cfs 25 year frequency. El. 3371.1. w. P. STATION OFFSET ¢ [Base Course T . 1548 PCN 02QC HL-93
Ay 84 sq. fi. Qo7 = Overtopping discharge and frequency > Q,, yr. recurrence interval. "A" d 673 + 35.83 61.00 Lt. Tvoe B Drai Fabri on >
7 11.0 fos EI. 3378. 4 @ Sta. 671 + 50.00. "B 4673+ 14.17 61.00 Lt ype B Drainage Fabric Sq. Yd. 271
¢ =B e . , , e - e £ Class C Riprap Ton 262.8 OGLALA LAKOTA COUNTY
Qe 919 cfs Qg = Designated peak discharge for the basin approaching proposed C d 673 + 37.00 42.00 Lt. Non - woven Geolextile Separator Sa. vd 557
Qo | 2500cfs project based on 25 year frequency. D" d 673 + 13.00 42.00 Lt r L 47z S. D. DEPT. OF TRANSPORTATION
_ . ; : : o= For estimating purposes only, a factor of 1.4 tons/cu. yd. was
Q >Q, cfs Q.00 = Computed discharge for the basin approaching proposed project E' d 673 + 37.00 42.00 Rt.
vOT 15 wa pased on 100 year frequency. Bl 3376.7. = iofis o 2200 RL. @ ﬁi‘fiéﬁﬁﬂm Sru 'OZZ:(;ZTO: iéctor of 1.89 tons/cu. yd. was -X028- OCTOBER 2013 OF
i 2P Vmax = Maximum computed outlet velocity for the proposed culvert "G" d 673 + 46.99 61.64 Rt. g purp v . -y
based on a 100 year frequenc "H d 673 + 03.01 61.64 Rt used to convert Cu. ¥ds. [0 Tons. DESIGNED BY | CK.DES.BY | DRAFTED BY / )
Vi v, : . . PLANS BY : MM JMH GW v 7/ W
OFFICE OF BRIDGE DESIGN, SOUTH DAKOTA DEPARTMENT OF TRANSPORTATION OGLAO2QC 02QCWCOT BRIDGE ENGINEER
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127'- 6"
200 0" 40" 37-0" 33'.g" 26- 0" 49"

g 3"

¢
Rdwy

15'- 0"
(Typ.)

/ |
3- 9"I
(Typ.)

9. 6"
119"

20'- 3"
(Typ.) o
>

19'- 0"
(Typ.)

g'- 9"

Sta. d 673 + 25.00

14'- 6"

SPECIFICATIONS

1. Design Specifications: AASHTO LRFD Bridge Design Specifications, 2012
Edition with 2013 interims.

36'- 6"
29 0"
59'- 0"

I
|
¢
Box Clulvert

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

I
1. Design Live Load: HL-93 and construction load consisting of one 7' - 6" i
I

8- 9"

— FLOW

14'- 6"

gage axle with gross weight = 95,850 Ibs. The construction load shall 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 /

9. 6"

11'- 9"

includes all subsequent fill heights up to and including the maximum fill height of \— Non - woven Geotextile Separator

5. (S1).

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

UNDERCUT LAYOUT

(Bottom Dimensions)

. All concrete shall be Class A45 conforming to Section 460.
. All reinforcing steel shall conform to ASTM A615 Grade 60.
. All exposed edges shall be chamfered % inch.

8. 3"

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

@ N O O A

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

and detailed on Standard Plate No. 460.02.
9. Care shall be taken to establish Working Points (W.P.) as shown on the wings.

ESTIMATED QUANTITIES
10. Circled numbers in PLAN and ELEVATION views on the General Drawing are '

section 1.D. Numbers (see SDDOT Materials Manual). | ITEM UNIT QUANTITY

11. Compaction of earth embankment and box culvert backfill material shall be 31'-0" # | Box Culvert Undercut Cu. Yd. 269
governed by the Specified Density method. 15'- 6" ) 15 6" % Non - woven Geotextile Separator Sq. Yd. 557

Box éulven

iy Ay s Skt e e g perg o - P For paymen, quaniyis based on plan shown undercu dirsions and il ot e
b ! ’ - e measured unless the Engineer orders change.

section, as applicable). T
|

g / Livestock Path
1
v

S —

%

4& For payment, quantity is based on plan shown bottom undercut dimensions. Quantity

13. All costs associated with supplying and placing base course for livestock path shall be includes 15% for overlapping.

paid for at the contract unit price per ton for base course. The base course material shall
comply with Section 882.

14. The subsurface soils at Station d673 + 13 consist of gray sandy silt-clay to 4' below flow
line. Classification results of soil samples collected from below flow line during the
subsurface investigation were silt-sand.

SITE 3
ALTERNATE A

r NOTES AND UNDERCUT DETAILS

GEOTEXTILE

1. A layer of Non-woven Geotextile Separator shall be placed at the bottom of the undercut
prior to backfilling with granular material.

2'-0" | Undercut & Backfill

< FOR
2. The top of the subgrade shall be prepared by smoothing the surface of the subgrade to S
minimize any ruts, ridges, and depressions. Any rocks or other protrusions that might =~ - ' '
damage the geotextile will be removed. The geotextile will be unrolled perpendicular to the 2 1 1 X 1 O BOX CU LVERT (C ) I ) P)

centerline and overlapped a minimum of 2 feet.

3. The geotextile will be placed as taut as possible with minimal wrinkles. Placement will be
so that subsequent granular cover material does not shove, wrinkle or distort the in place
geotextile. The overlaps will be shingled in a matter that assures granular material will not
be forced under the geotextile during backfilling operations. The geotextile may be held in
place with small piles of granular material or staples. No traffic will be allowed on the uncovered

14'- 6" 14'- 6"

\— Non - woven Geotextile Separator

29'-0"

OVER WOUNDED KNEE CREEK
STA. d 673 + 25.00
STR. NO. 57-353-458

0° SKEW

SEC. 31-T36N-R42W
NH-PH 0018(177)104

HL-93

geotextile. The granular material shall be placed in lifts not exceeding 6 inch loose depth

and compacted to 95% maximum dry density as determined by the Specified Density Method. OGLALA LAKOTA COUNTY

S. D. DEPT. OF TRANSPORTATION

TYPICAL SECTION

(For Limits of Undercut)

R

The geotextile will conform to specification for Geotextiles and Impermeable Plastic Membrane,
Non-woven Geotextile Separator (Section 831 of the Specifications). The geotextile will be on the
Approved Products List for this material or will be certified by the supplier to meet this specification
prior to installation.

5. Payment will be full compensation for furnishing and installing the geotextile only.

OCTOBER 2013 @ OF @
DESIGNED BY CK.DES.BY | DRAFTED BY

MM JMH GW /Mn 77 gm‘,clax/

OGLA02QC 02QCWC02 BRIDGE ENGINEER




12" STATE PROJECT SHEET | TOTAL
. OF NO. SHEETS
ai | <B|- Revised July 23, 2015 o NH-PH 0018(177)104 £31 Ecg
(5]
il N\ > s
.| @ \\ N Q ol
g N +— ! o e ———_————— L~ REINFORCING SCHEDULE
{\ T j? {3 I_ —t :9 A Mk. | No. | Size| Length | Type Bending Details
- —+— al| 5 | 6| 23-9" | sir| o o oo ,
5 Bevel ‘Dl 3 b1 | 4] 6 | 22-0" | st |-<—’-| W
~ & X c | 4 5 4'-6" 1A 6(\
| 3 c1| 8| 5 | 23-9" | str.| . . /11
& SEC.A-A ° 2| 4| 5| 7-0" [198] T T 1
(At Top Slab) VIEWD - D 1 8 5 70" 198 R - T
- & N K
(At Interior Wall) e 1231 4 §-3 S12 o N
\ [ o 3 et | 56 | 4 | 11-9" |S12A )
\ < ‘% - ‘ S Opt. Constr. Jt. f1124)| 4 5'-3" | S6A L& _)_I 5"
SN * & % 3 N F 9@ | 12] 5 | 5-0" |198 Type 1A Type S12
e 7 plort| 18] 4 | 29-9" | 19B Type S12A
NP S 92| 4 | 4 | 23-9" | 198 o9
- AR Bl h | 15| 4 | 25-3" | 17A — T 5-3" d1
PR\ | k |27 | 4 | 17-9" [47a| pon 50" o2
TN\ 9 5 P6 | 10 | 6 7'-0" | Str. | & - 12
TN \ f1 \ b1 ¥|p7 10 4 | 246" | str. | © b 2141
2T \R - c2 6
BSOS OPR\ ® ¥| p8| 4| 4| 253 | st PET 12141
g PO - m@ 2-a1 e X P9 4 | 4 26'-9" | Str. L<-$-I Type 19B 47,
P - DETAIL "X" e X|p10| 4 | 4 28'-6" | Str. Type S6A
- - \ DETAIL "X
o \ (At Bottom Slab) K 3-0W 1200 .. 21'-9" g2
\ SN ' "
o, \ at 19" Cl. nl 37w 122197 ;I,. :\‘: 2'-6 g0
\ W.P. 12
\ 2-p7 2-d1 . J 4 | | ~J6 %
c2 / 7\ ‘°J 5 R 1 1 Type 19B
—_— AN|
\N I I I I I I I I I I I I 1 Mo e <l x
R\ o e ) e Rk etttk ==F 1 3 3 | | g1, 20-4 %" 5-4 %", ¢
~ o
\ //// P ! . hl12-1%" |3-7%" 5 | | 'me)
_ /// WP \ | ;” t‘? K 127_01/271 3v_91/2u N
- oL | 210 - T 17A 3 gy g Yn 12
////// \ \ : 3 g ype 3 g1!5 4% !20 4% ! qu%s
- |
] : NOTES: Type 19B
All dimensions are out to out of bars.
\ \ \ 1 See cutting diagram.
2-p8 2-p9 2-p10 — et J 9" % Bend in field as necessary to fit.
e1~24 Spaces @ 10 %" = 210" | 10" l_fi.l
.40 22'-0" o1~ — O ESTIMATED QUANTITIES
» o
c 2 3 c Class A45 i i Structure
'|_>C HALF PLAN c1—] ."-.\ o1 ITEM Concrete, Relg{ggcllng Excavation,
2 _ T~ c2 Box Culvert Box Culvert
22'-0" —
Opt. Constr. Jt i UNIT Cu. Yd. Lb. Cu. Yd.
Yo — ’ " ’ ") - - - .
k=26 Spaces @ 9 %" =20'- 7 g9 b3 Inlet 27.9 2806 13.9
h ~ 14 Spaces @ 18" = 21'- 0" ) 10" goé HI%W : :
1 T LEGEND FOR PLACING RE-STEEL
N " L1 T~ O. F. W. W. - Outside Face of Wing Wall
\x\ 8 4" h oy k I. F. W. W. - Inside Face of Wing Wall
\%% 3" L= T~
\ N
S cf g1 3 g1
d 7§§§i@ h ¢ Wains
BE: : e SITE 3
: %\ c1 ® =
. i IS L ALTERNATE A
o.F. L RS » S = | INLET DETAILS
W \N % % Cfmstr. Jt. A7 s 0 0 5 FOR
LFVY = o VN VTR
T % s P P B -3 N — 2 -11' X 10' BOX CULVERT (C.I.P.)
© 1@9" N F _ : A A S
< ) g@s £ Iot ] Sl o B \ i \ \ R OVER WOUNDED KNEE CREEK 0° SKEW
© _/ [ | - o of T4 _ \L — STA. d 673 + 25.00 SEC. 31-T36N-R42W
__________ I _______/________ \[ +g NN p7 1t p6 IS STR. NO. 57-353-458 NH-PH 0018(177)104
| '\ [ LT T T 1=~ T1° 7 | % ” i? e1—=H\|1 Opt. Constr. Jt. & HL-93
G I G P10 I el o N &
I ,- |
LY | | N OGLALA LAKOTA COUNTY
| 1 |
\_ t T 1o ||| S. D. DEPT. OF TRANSPORTATION
" —
1, p7 ! p7 2 o 48" OCTOBER 2013 @ OF @
55"
ELEVATION SEC. C.-C DESIGNED BY | CHECKED BY| DRAWN BY /@m 77 g
. C - MM JMH GW ! (s dem
OGLA02QC 02QCWC03 BRIDGE ENGINEER




S@;’E PROJECT SF’!E)ET sTr?ET#s
9" . :
—>-| |-<— —e@ 12" Revised July 23, 2015 b, NH-PH 0018(177)104 E32 E58
12
REINFORCING SCHEDULE
4 Mk. | No. | Size| Length | Type Bending Details
v at | 5 | 6 | 23-9" | str o on £-9" o1
H- b2 | 4| 6 | 22-9" [ str.| o |-<—>-| SN R
i 4 Meclals5] 2.6 | 1 b?\
A A 3| 8| 5[ 210 |str| . % /)1
- M c4| 4| 5 77-0" | 19B| = - 1
5 g g~ —— — - S|———— d2 | 8 | 5| 7-0" |19B| o T
_Z_@_g_ S 7V it Y gl N e [23] 4] 8-3 [s12 & C
SO iyl IR A e1 | 48| 4 | 11'-9" |s12A Iy
3 3 i v f 24| 4| 5-3 | s6A T Lsx | s
8 g | 12] 4 | 5-0" | st Type 1A Type S12 2
H - o3| 18| 4 | 26'-0" | Str. Type S12A
11 8 94| 4 | 4 | 20-9" | st
£ & Blno| 13| 4 | 25-3" | 174 9" 3, 6-7" . 19'-5"
U 2 Blko| 24| 4| 177-6" | 17A T - g | -7 19-5
[ ) p6 | 10| 6 7'-0" | Str. - v | e S
2-a1—Hl§ = < *[ett 10 4 [ 2r-6" [sir| ¥ : g[ >
H ¥|p12| 4 | 4 | 220-9" | str. | ~ = 3 3| 105 | g7
il *|p13| 4 | 4 | 24-9" | st 6% | g3 19'-5" 1 6-7" |
DETAIL "X" *|p14| 4 | 4 | 26-6" | Str. A
11 ”w " ype
WP, | DETAIL "X d2
. 2-42 2-p11 H (At Bottom Slab) ) 12'- 1" 5 g o4
© \ c T ho 12'-1" 12
=5 L N / _,\ _—/E LN B jﬁw %6
e g Higp == —+ — — — 12|d2°
I = —— 99 | Type 198 5%,
. ' \ (OT— NI
o ! e@ 12" o
] m : \// W.P, / 7‘ g3 |
) | / / . ho|_12-1"
| 11 12'-1" -
t ya 7 b2—< . k0
7 / J N p11 o1 Type 17A
o L e1— 2-pt4 2-p13 2-p12 SEC.A-A ] /T NOTES:
= (At Top Slab) S | S B All dimensions are out to out of bars.
" ~ wYn = ~ /" 5 =\ [
1'-6 ! el ~20 Spaces @ 10 %"= 17- 6 }-<—“(—|—<——>-| @ See cutting diagram.
19'-0" 4'-0' % Bend in field as necessary to fit.
P
HALF PLAN SEC.G-G
3 3 ESTIMATED QUANTITIES
c :: c Class A45 Reinforci Structure
c3—] ] T~ 3 ITEM Concrete, elgtggclmg Excavation,
C cd—T T~ Box Culvert Box Culvert
19'-0" oG |/ \Opt Constr. Jt. UNIT Cu. Yd. Lb. Cu. Yd.
9%" ) kO ~ 23 Spaces @ 9 %" = 18'- 2 1" O.F.W.W. ‘F; > ;l‘ ) Outlet 24.8 2561 12.5
I b o ~
I . h0 ~ 12 Spaces @ 18" = 18' - 0" LE.W.W. T F=T° Opt. Constr. Jt. o
c 1P T~ 7 S LEGEND FOR PLACING RE-STEEL
/%’/‘T [ c4 [ Opt Constr. Jt. S : ) 0. F. W.W. - Outside Face of Wing Wall
8" /égf / k0 L ho e I.F. W. W. - Inside Face of Wing Wall
AN -] 1 :
e aI==EEE ° °
3 e ) vli— B
N =1 - .
5 h0 — 6/ \ Y | P ‘° )
i PN : I8 ‘ R SITE 3
B z=n | L ALTERNATE A
3 QFWW ——g@9 . 4-3 .
S 62 Y . S 04—~ = constr . - OUTLET DETAILS
< ot LE N 14 13 12 s -
: | T SRR ek FOR
A A |
) “—J I el A i ) I 2-11"X10'BOX CULVERT (C.1.P.)
S A 9@ < Sy / / / e T SEC.B-B OVER WOUNDED KNEE CREEK 0° SKEW
g L A _ bz R STA. d 673 +25.00 SEC. 31-T36N-R42W
sl ] N——== -~ '\_ ——— g ———————F-———- 5 PG//'- N | o STR. NO. 57-353-458 NH-PH 0018(177)104
s _- i_ T T 15 j/i e e Y T y N Opt. Constr. Jt. i . p11 2 HL-93
- ©f et | p147 i .(_97
N | ! — OGLALA LAKOTA COUNTY
'Li _/ J _/ _,_I 1%"Cl. S. D. DEPT. OF TRANSPORTATION
o . P
P11 et P11 £t ! OCTOBER 2013 (2) or ©)
ELEVA TION SEC C C DESIGNED BY | CHECKED BY DRAWN BY /@m 77 g
. C- MM JMH GW ! Dot de—
OGLA02QC 02QCWC04 BRIDGE ENGINEER
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- - evised July 23, sD NH-PH 0018(177)104 E33 E58
h1, j1, k1, m1, n1 & w1 bar spacing , 20" =
i g
q1 & s7 bar spacing ;<8 REINFORCING SCHEDULE
L (For One S1 Barrel End Section @ 41'- 0")
Mk. @No. |Size| Length | Type Bending Details
ki@ 11 h1 [267(L+1)] 4 [ 12-0" [ 17A 3-6%" k1
q1@ 11" j1 2.18L 5 22'-9" Str. i —
Wp_\ /_p /_” /\_p [T / 27x 3" K1 |218(L+1)| 4 | 18-6" | 17
Keyway m1 1.85L 5 24'-9" Str.
. ‘ / W AT (Typ) ni| 218l | 5 | 23-9" | ot Is blg
————— = IHENENENEEEEENENS 4 A vV —Vv—v—v—~ ) 131 4 L+6"_| St | & g ;E Type 17
Y T | | O 8 g T S g O o e A ., . q1 [436 (L+1)] 4 7-0" [ 17A] | TYE ==
: T <4 < < h1@9 T © : : s1| 218L | 5 | 4-9° | st
k1@ 11" : - T M k1@ 11" AR A o wi |1.33(L+1)| 4 25'-0" |S11A
B al z1 ¥ 5 3'-6" Str. 36 %"|(Typ.
sr@ i — g1@11" -0\ Myw)
i OPTIONAL k1 SPLICE DETAIL
I ” . 6" Contractor may use optional reinforcing
| nt@5% mi@6% OPTIONAL FILLET DETAIL ] (Exac) steel splice, as shown. The cost of the
j1T@ 11" N j1@ 11" ( At Bottom Slab) s g additional reinforcing steel shall be
t . h .
p@ 12" t p@ 12"  Note: Contractor may form the optional full fillet, = @ borne by the Contractor.
t p@ 12" @ 12" with 2" Chamfer, as detailed. The cost of the 3-6"  ql
| S 3 3 S additional concrete shall be borne by the Contractor.
: T.5: T.o B.o B> Y
| T B T B A Place z1 bars thru construction joint between L—I L(W—1
t barrel sections as shown on Standard Plate No. Type S11A
| ~ ~ 460.10.
" 1 e T T e "
s1@ 11 | y { st@11 NOTES:
. ) Type 17A 11 %"
. © _; All dimensions are out to out of bars. 2 h1
. S = <-4+ ++t++F-1—d 1+ A==+ + 1~ F F+
< < e i e o e o o B e e Hd 444 4+++H - - @ Round the number of bars up to the nearest Type 17A
g7 " — " — —- =Ll L - == — == — whole number, except round h1, j1, k1, s1 and q1
B % \— / ; 7 / | up to the nearest even whole number.
Q P wi@ 9" Sym, Abt. Request for additional reinforcing steel splices at points other
HALF PLAN ¢ than those shown, must be submitted to the Engineer for prior
(Outlet shown, Inlet similar by rotation) B L approval. If additional splices are approved, no payment will be
ox Culvert allowed for the added quantity of reinforcing steel.
% 62 z1 bars required at each construction joint.
24" 0" !
12'- 0" ! ESTIMATED QUANTITIES
g" . 110" Igul 11'- 0"
. "y '_gn - L gn | g gm Q. " Class A45 Reinforcing Structure
K@ 11" 1@ 11" 2"x 3 1-8"_ 9 Spaces @ 12"=9'-0 . 1'-4" | 1'-4" _ 9 Spaces @ 12"=9'-0 ITEM Concrete, S Excavation,
@11 @11 Keyway @1 (@11 | Box Culvert Box Culvert
M s " Tvo. ; N " p p
B 9 P ’\ / ] /P (Typ) /R) /! ‘ I ‘ | /R UNIT Cu.vd. Lb. Cu.Yd.
g U S S S B YR 14 — res == ————— = —— ———— I 1 - S1 Barrel End Section 2.309L 342.73L + 134.70 0.772L
e ) : : TRl R AR I U 1 Consiruction Jorrt 226,35 —
A [ 1\ / | 3 L 1* /l |~ SPTTT11° 0T 1 An p/ i / ) \\ : i - [ See General Drawing for number of constructions joints required.
< L, [V ey /A o IR M N 7] " 'T‘w
PlTmest e s’ k@1 W s n@s \ LEGEND FOR PLACING RE-STEEL
T oS i
T o - ! Opt. Constr. Jt. (Typ.) T.T.S. - Top of Top Slab
ar@ 11" aT@ 11"y | il B.T.S. - Bottom of Top Slab
N T.B.S. - Top of Bottom Slab
* "1 B.B.S. - Bottom of Bottom Slab
h@9" o k1 @11"—H H—h1@9" FHe—w1@ 9" O.F.O.W. - Outside Face of Outside Wall
@ wi@ 9" i i | LF.O.W. - Inside Face of Outside Wall
K V V M.W. - Middle Wall
®| © Y
p@ 18" p@ 18" p@18 g _ P p 2 OPTIONAL POUR - BOTTOM SLAB
M.F OW MW O.F O.W § A /,l\ h The Bottom Slab may be poured continuously, at the option of
|. - O 4 © the Contractor, with the use of a Preformed Metal keyway con-
& i forming to the keyway dimensions and location as shown on
© ! the plans. The keyway length shall be full width of the bottom
od .|_-. slab. Care shall be taken to maintain proper alignment of
1@ 11"—H i the keyway during the pour sequence. All additional costs
g @11" @ 6", 10 Spaces @ 12" =10"-0" 6" l of this option shall be borne by the Contractor.
" | o, Al
¢ g 5 (Typ) i /Constr. Jt. (Typ.) SITE 3
I |led ple
p | —m1@6 %" m1@ 6 %" k1@ 11" . | RS m1 @6 %" 4
i svams SR NCR SR : Sk e | L ALTERNATE A
. ™~ ™~ U ™~ -\_ I IR A N P I B ~| = .' " '_| . . A
B —» o ‘)‘ PSP, SH? Y -_."" - q N :r _ﬂl — . Tot® Ty e e e & %% e[| v . I LY STANDARD S1 BARREL END SECTION DETAILS
o : X X hill B 2 9. 5 1 1 O & \ I i e i 2 B B W B i w— - - —= = ‘\l-\- 2 7 ',’- —“- FOR
B B AR el A R R i \_, v, :‘ Vo e s i\” V, 2-11' X 10' BOX CULVERT (C.IL.P)
: ki@ 11" i1 11" ' - °
ne 2. 2" 9 Spaces @ 12"=9'- 0" 1'-4" 11'-4" | 9 Spaces @ 12"=9'- 0" HL-93 0° SKEW
12'- 6"
ELEVATION 250" S. D. DEPT. OF TRANSPORTATION
OCTOBER 2013 @ OF @
S1 BARREL HALF SECTION
(5'- 0" Maximum Fil) DESIGNED BY | CHECKED BY| DRAWN BY / .
MM JMH GW i’/
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YEAR PLATE DETAILS
GENERAL NOTES:

1. Year plates of the general dimensions shown shall be constructed on all
box culverts and bridges. The year plates shall 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) inch in depth.

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

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

b. On bndges with six (6) inch curbs or "Jersey" shaped barriers with no
endblacks, the year plate shall 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 "Jersey" shaped barrier endblocks, the year plate shall be centered on
the upper sloped portion of the barrier approximately 5- 6" from the end of
the bridge, or as designated by the Engineer. There shall 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 shall be placed as listed above and the
other located adjacent to it. Both year plates shall 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 cuverts and bridges. All costs for this work shall be incidental to
other coniract items.

Year Plate See Note 2 (c)
Year Plale
Year Plate See Note 2 (c)

Year Plate See Note 2 (c)

Year Plate /
V
JERSEY BARRIER JERSEY BARRIER TYPE B CURB

June 26,2012

PLATE NUMBER

YEAR PLATE DETAILS 460.02

Published Date: 3rd Otr. 2015

Sheet | Of 1

NQO0R0®
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g Al z1
= 6" z1 bars spaced @ 12" 5"
wl_ (Typ.)
12
% é E p bars @ 18"— z1@ 18" (LF W)
zl 93
32 - :
g3 F w. l
@ g |. .
of & : .
i‘ s 6" z1 bars spaced @ 12" 6" 4_._1,—— 27 % 3" Koyway (Typ)
N | &’F (Typ.)
. E - 71
e ““I /
TYPICAL SINGLE BARREL VIEW A - A
ELEVATION
LEGEND FOR PLACING RE-STEEL RISE T 7x ™
I.F. W. - Inside Face Wall 3-0" 3"
4-0" 9"
50" 6"
6-0" 3"
7-0" 9"
. . i . i . . . 8- 0" 6"
X 9-0" 3"
l [ __, 10-0" 9"
. . 11-0" 6"
12-0" 3"
= 5" z1 bars spaced @ 12" 6
w _ (Typ.)
yl oS GENERAL NOTES:
& g . . 1. z1 bars shall be placed in the
E -g middle of the 2" X 3" keyway in
2o the top and bottom slabs. z1 bars
o % . . shall be lapped with the longitudinal
— N " , p bars in the inside face of the wall
% 6 Z1 bars spaced @ 12 6 for outside walls and in either face for
N | = R (Typ.) interior walls. z1 bars are listed and
. 'civﬁ:\ . included elsewhere in plans.
1. T N — 2. Drainage Fabric Protection shall be
g I f placed in accordance with Section 422,
* * * * * * * * or Section 560, whichever is applicable.
TYPICAL MULTIPLE BARREL VIEWA - A
June 26,2012
S PLATE NUMBER
D 0X C FORC 460.10
g BOX CULVERT BARREL TIE REINFORCEMENT
Published Date: 3rd Qtr. 2015 r Sheet 1 of I

SITE 3
ALTERNATE A

2-11"X10'BOX CULVERT (C.1.P.)
STR. NO. 57-353-458
OCTOBER 2013
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Eyebolt (See EYEBOLT DETAILS)

3. g"

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 Eyebolf 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 is full strength. The eye of

the eyebolt shall be flush with the concrete surface.

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

shall be incidental to various contract iftems.

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: 3rd Otr. 2015

NQO0R0®

BOX CULVERT WING WALLS

PLATE NUMBER

FENCE ANCHORS FOR 620.16

Sheet | of |
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SITE 3 2-11"X10'BOX CULVERT (C.I.P.)

STR. NO. 57-353-458
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310"

The elevations shown in these plans are based on the National Geodetic | % Dimension may vary with fabricator and/or installation. See Shop Plans for actual installation length. SURE PROJECT SHEET| deets
Survey (NGS) North American Vertical Datum of 1988 (NAVDSS). % Minimum distance to satisfy fill slopes. Revised July 23, 2015 NH-PH 0018(177)104 ]
A Based on dimensions shown. S.D. E36 E58
th Based on Ts = 8"and Tm = 8". X126 - 0"
*64'-0" . *62'-0"
22'- 0" % 20"- 0" ) 3 86'- 0" (Precast Box Culvert) , X 20'- 0"
(Outle) 460" sead 0" (Inlet)
4'- 0" Offset
Top Limits of Undercut |
(See Typical Section on Notes | |
i . Non - textil I{
and Undercut Details Sheet.) on - woven Geotextile Separator i\Finished Shoulder @I Finished Shoulder _/Il
! Rdwy !
_______________ =
|
r |
H o
' |
o : |
o) | [
2 | |
I
Sta. d 673 + 25.00 |
AFL. Elev. 3363.32 /—E TRVt | LOFL Ele\:.: 3364.07
. | [ )
LivestockPath—~  (}f \N—"7F-7T —YT"T707>o>D27D0D90r—'v 1 -1 - 1""""" """"1""—"""""\1""""1"~V~—"' vV I 71t ZTt 1" " | >
+ - :\—-—- ----- —-—-—-—-—-—I()—-I—-—e.l-S—
B ™ 1
SN\ T | L‘%
R L [
. -+ | LEGEND
% z B [
i? & £ i I| W = Width of Opening
o) ) ERERE SRR If H = Height of Opening
SRR S | Tt = Thickness of Top Slab
I -.t' - | Tb = Thickness of Bottom Slab
R B @'o - Il Ts = Thickness of Side Wall
g : Tm = Thickness of Middle Wall
T I e e AT TEERSTTEEER '
. . . 20'-0" 20'-0"
Class C Riprap Type B Drainage Fabric 0021t /1Tt 0021t /1Tt 028
PLAN INDEX OF CULVERT SHEETS -
20'-0" , 20'- 0" , Sheet No. 1 - General Drawing and Quantities
NOTE: Sheet No. 2 - Notes and Undercut Details
Box culvert flow fine has been depressed 1° - 0 below channel Finished Shoulder ¢ Finished Finished Shoulder Sheet No. 3 - Details of Standard Plate No's. 460.02 & 560.01
ox culvert flow line has been depressed T U below channe Match New Overlay Match New Overiay Match New Overlay Sheet No. 4 - Details of Standard Plate No's. 560.21 & 620.16

flow line to accomodate aquatic organisms. The 1'- 0" depression

will be allowed to fill in naturally over time. Base course will be located

in one barrel of box culvert to allow for a livestock path.

[ H.W. Elev. 3377.5 (100 Year)

_~— DHW.Elev. 3371.4 (25 Year)

-0.0060 ft. / ft.
EgL Class C Riprap Livestock Path
f— SRR SSSPS) il il el s el el S S -
5 y < - N \/
- < \ _/_ _______________ ol N Y
\_ F.L. Elev. 3363.70 i AF.L. Elev. 3364.07
\ AF.L. Elev. 3363.32 L Non - woven Geotextile Separator (s quttom Lligvits of Und;\alrcut
. . ee Typical Section on Notes
Type B Drainage Fabric 9" ELEVATION and Undercut Details Sheet.) S I TE 3
(Typ) ALTERNATE B
ESTIMATED QUANTITIES GENERAL DRAWING AND QUANTITIES
ITEM UNIT QUANTITY FOR
£ | Structure Excavation, Box Culvert Cu. Yd. 97
] '
HYDRAULIC DATA Qy = Design discharge for the proposed culvert based on Box Culvert Undercut Cu. Yd. 301 2 - 1 2 X 1 0 BOX CU LVERT (PRECAST)
q, [ o9k 25 year frequency. El. 3371.4. ?{ase Coue Ton 1952 OVER WOUNDED KNEE CREEK 0° SKEW
A ft. Q7 = Overtopping discharge and frequency > Q,,, yr. recurrence interval. ass L hiprap on . K n
A, iz s7quf: K oty 100 705 B Dreineos Fabro o v o STA. d 673 +25.00 SEC. 31-T36N-R42W
Qd 919 cfs Q, = Designated peak discharge for the basin approaching proposed Non - woven Geotextile Separator : Sq. vd. 591 STR. NO. 57-353-458 NH-PH 0018(177)104
@) £ project based on 25 year frequency. 2 - 12' X 10’ Precast Concrete Culvert, Furnish Ft. 86 PCN 02QC HL-93
100 2500 cfs Q40 = Computed discharge for the basin approaching proposed project 2- 12" X 10" Precast Concrete Culvert, Install . _ Ft. 86
Qor >Q 4, fs based on 100 year frequency. El. 3377.5. 2-12'X 10’ Precast Concrete Culvert End Sect/.on, Furnish Each 2 OGLALA LAKOTA COUNTY
Vpax 15.0 fos Vimax = Maximum computed outlet velocity for the proposed culvert 2 - 12'X 10" Precast Concrete Culvert End Section, Install Each 2
based on a 100 year frequency. & Quantity is based on 9" bottom slab, 9" top slab and 8" walls. S. D. DEPT. OF TRANSPORTATION
=+ For estimating purposes only, a factor of 1.4 tons/cu. yd. was
used to convert Cu. Yd. to Tons. _X028- OCTOBER 2013 OF
@ For estimating purposes only, a factor of 1.89 tons/cu. yd. was
used to convert Cu. Yd. to Tons. DESIGNED BY | CHECKED BY | DRAFTED BY / .
PLANS BY : MM JMH GW v . M"‘\/
OFFICE OF BRIDGE DESIGN, SOUTH DAKOTA DEPARTMENT OF TRANSPORTATION OGLAO2QC 02QCWCO8 BRIDGE ENGINEER




SPECIFICATIONS

Use 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. Box culvert and box culvert end section design shall conform to the AASHTO LRFD Bridge
Design Specifications, 2012 Edition with 2013 interims.

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 shall 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 shall submit a design analysis for the
anticipated construction loading, through the proper channels, to the Office of Bridge Design  —(3u-
for approval.

Box C]‘ulven‘

3. The box culvert shall be load rated in accordance with the AASHTO Manual for Bridge
Evaluation, 2010 Edition with the latest Interim Revisions using the LRFR method. The
rating shall include evaluation at the Design Load rating for the HL-93 truck at both
Inventory and Operating levels and at the 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
noted in the AASHTO Manual for Bridge Evaluation. All sections of the box culvert shall rate at
HL-93 or better (Inventory Level). The three SD Legal Loads, the notional rating load and the four
specialized hauling vehicles shall 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.

4. The design of the barrel sections shall 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 5 ft. over the box culvert.

5. Minimum inside corner fillet shall be 6 in.
6. Minimum precast barrel section length shall be 4 ft..
7. Lift holes shall be plugged with an approved nonshrinkable grout.

8. The Fabricator shall imprint on the structure the date of construction as specified
and detailed on Standard Plate No. 460.02.

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

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

11. Compaction of earth embankment and box culvert backfill shall be
governed by the Specified Density method.

12. All costs associated with supplying and placing base course for livestock path shall be
paid for at the contract unit price per ton for base course. The base course material shall
comply with Section 882.

13. The subsurface soils at Station d673 + 13 consist of gray sandy silt-clay to 4' below flow
line. Classification results of soil samples collected from below flow line during the
subsurface investigation were silt-sand.

GEOTEXTILE

1. A layer of Non-woven Geotextile Separator shall be placed at the bottom of the undercut
prior to backfilling with granular material.

2. The top of the subgrade shall be prepared by smoothing the surface of the subgrade to
minimize any ruts, ridges, and depressions. Any rocks or other protrusions that might
damage the geotextile will be removed. The geotextile will be unrolled perpendicular to the
centerline and overlapped a minimum of 2 feet.

3. The geotextile will be placed as taut as possible with minimal wrinkles. Placement will be
so that subsequent granular cover material does not shove, wrinkle or distort the in place
geotextile. The overlaps will be shingled in a matter that assures granular material will not
be forced under the geotextile during backfilling operations. The geotextile may be held in
place with small piles of granular material or staples. No traffic will be allowed on the uncovered
geotextile. The granular material shall be placed in lifts not exceeding 6 inch loose depth
and compacted to 95% maximum dry density as determined by the Specified Density Method.

4. The geotextile will conform to specification for Geotextiles and Impermeable Plastic Membrane,
Non-woven Geotextile Separator (Section 831 of the Specifications). The geotextile will be on the
Approved Products List for this material or will be certified by the supplier to meet this specification
prior to installation.

5. Payment will be full compensation for furnishing and installing the geotextile only.

DESIGN MIX OF CONCRETE

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

2. Type Il cement is required.

SHOP PLANS

Shop plans shall be required as specified by the Specifications. In lieu of
paper copies, shop plans may be submitted electronically in Adobe PDF.
Send shop plan submittals to the Office of Bridge Design.

STATE PROJECT SHEE TOTAL
. OF NO. SHEETS
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Rd|wy
I
I
I
| )
. b
I
i Sta. d 673 + 25.00
, f 5
[ — -1
' ™)
| 5
i ©
I
|
| \— Non - woven Geotextile Separator
66'-0" I 64'-0"
130"- 0"
UNDERCUT LAYOUT
(Bottom Dimensions)
ESTIMATED QUANTITIES
ITEM UNIT QUANTITY
32'-0" t| Box Culvert Undercut Cu. Yd. 301
16'-0" X 16'-0" ¥| Non - woven Geotextile Separator Sq. Yd. 591
! l¢l For payment, quantity is based on plan shown undercut dimensions
| and will not be measured unless the Engineer orders a change.
% For payment, quantity is based on plan shown bottom undercut dimensions.
? Quantity includes 15% for overlapping.
Box Culvert

z_-_._._--__..____..

/— Livestock Path

Undercut & Backfill

(min.)

| \— Non - woven Geotextile Separator
15'- 0" |

15'- 0"

TYPICAL SECTION

(For Limits of Undercut)

SITE 3
ALTERNATE B

NOTES AND UNDERCUT DETAILS
FOR
2-12' X 10'BOX CULVERT (PRECAST)
OVER WOUNDED KNEE CREEK 0° SKEW

STA. d 673 + 25.00 SEC. 31-T36N-R42W
STR. NO. 57-353-458 NH-PH 0018(177)104

HL-93
OGLALA LAKOTA COUNTY
S. D. DEPT. OF TRANSPORTATION
OCTOBER 2013 @ OF @
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YEAR PLATE DETAILS
GENERAL NOTES:

1. Year plates of the general dimensions shown shall be constructed on all
box culverts and bridges. The year plates shall 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) inch in depth.

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

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

b. On bndges with six (6) inch curbs or "Jersey" shaped barriers with no
endblacks, the year plate shall 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 "Jersey" shaped barrier endblocks, the year plate shall be centered on
the upper sloped portion of the barrier approximately 5- 6" from the end of
the bridge, or as designated by the Engineer. There shall 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 shall be placed as listed above and the
other located adjacent to it. Both year plates shall 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 cuverts and bridges. All costs for this work shall be incidental to
other coniract items.

Year Plate See Note 2 (c)
Year Plale

Year Plate See Note 2 (c)

Year Plate See Note 2 (c)

JERSEY BARRIER
(With Endblock)

TYPE B CURB

JERSEY BARRIER
June 26,2012

Washe
(Typ.)

2" Jong 1 %" @ (nominal pipe size) double

STATE PROJECT SHEE TOTAL
Revised July 23, 2015 o NO._| SHEETS
s SD. NH-PH 0018(177)104 E38 E58
¢ ¢
Hc:fe Hole
\ 16" \ 16"
|
[ Edge of
| Outside Joint
|
|

extra strong pipe sleeve or approved equal. (Typ.)

Frosesrrrrrrreoly

| i & 32" (Adj. + 1 %" Min.) ‘
TIE BOLT ASSEMBLY
GENERAL NOTES:

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

2. Ties shall be 1 inch ¢ and conform to the requirements of ASTM A36.
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.

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".

December 23,2012

PLATE NUMBER

YEAR PLATE DETAILS 460.02

Published Date: 3rd Otr. 2015

Sheet | Of 1
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Published Date: 3rd Otr. 2015

PLATE NUMBER

PRECAST BOX CULVERT 560.0/
TIE BOLT ASSEMBLY DETAILS

Sheet | of |

NQO0R0®

SITE 3 2-12' X 10'BOX CULVERT (PRECAST)
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L 0 e
2 /—2— 0" (Max.) | CUTOFF WALL
— } ¥ ¥ ¥ | ;N [ LA-1--1 1. Allcosts associated with furnishing and installing the Cutoff
— E LI DR ] S Wall, whether precast or cast-in-place, shall be incidental to
- .l H H the contract unit price per each for "Precast Box Culvert End
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SPECIFICATIONS

1.

2.

GENERAL NOTES

1.
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11.

12.

13.

. The design of the barrel section is based on a minimum fill height of 2 feet and
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150"

26"

38'- 6"

36'- 3"

17'- 3"

40"

41'-0"

Design Specifications: AASHTO LRFD Bridge Design Specifications, 2012
Edition with 2013 interims.

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.

Design Live Load: HL-93 and construction load consisting of one 7' - 6"
gage axle with gross weight = 95,850 Ibs. The construction load shall 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.

includes all subsequent fill heights up to and including the maximum fill height of

5ft. (S1).

8-3"

14'- 0"

12'-0"

|
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Box C|ulvert

13'-0"

59"

/

26"

/— Non - woven Geotextile Separator

10'- 0"
(Typ.)

12'-4 %"

o4'- "

12'-4 %"

7 FLOW

14'- 0"

. Design Material Strengths: Concrete fc = 4500 p.s.i.

Reinforcing Steel fy = 60000 p.s.i.

. All concrete shall be Class A45 conforming to Section 460.

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

. All exposed edges shall be chamfered ¥ inch.

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

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

and detailed on Standard Plate No. 460.02.

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

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

Compaction of earth embankment and box culvert backfill material shall be
governed by the Specified Density method.

Dimension "L" on the standard box culvert sheet(s) is the barrel section length
shown in the PLAN view on the General Drawing (for each S1, S2 etc. barrel
section, as applicable).

The subsurface soils at Station e805 + 43 consist of dark gray sandy clay-silt to 4"
below flow line. Classification results of soil samples collected from below flow line
during the subsurface investigation were silt-sand.

GEOTEXTILE

1.

2.

A layer of Non-woven Geotextile Separator shall be placed at the bottom of the undercut
prior to backfilling with granular material.

The top of the subgrade shall be prepared by smoothing the surface of the subgrade to
minimize any ruts, ridges, and depressions. Any rocks or other protrusions that might
damage the geotextile will be removed. The geotextile will be unrolled perpendicular to the
centerline and overlapped a minimum of 2 feet.

The geotextile will be placed as taut as possible with minimal wrinkles. Placement will be

so that subsequent granular cover material does not shove, wrinkle or distort the in place
geotextile. The overlaps will be shingled in a matter that assures granular material will not

be forced under the geotextile during backfilling operations. The geotextile may be held in
place with small piles of granular material or staples. No traffic will be allowed on the uncovered
geotextile. The granular material shall be placed in lifts not exceeding 6 inch loose depth

and compacted to 95% maximum dry density as determined by the Specified Density Method.

. The geotextile will conform to specification for Geotextiles and Impermeable Plastic Membrane,

Non-woven Geotextile Separator (Section 831 of the Specifications). The geotextile will be on the
Approved Products List for this material or will be certified by the supplier to meet this specification
prior to installation.

. Payment will be full compensation for furnishing and installing the geotextile only.
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TYPICAL SECTION

(For Limits of Undercut)

ESTIMATED QUANTITIES

ITEM

UNIT

QUANTITY

| Box Culvert Undercut

Cu. Yd.

212

4& Non - woven Geotextile Separator

Sq. Yd.

444

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

;& For payment, quantity is based on plan shown bottom undercut dimensions. Quantity

includes 15% for overlapping.
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¥|p12] 2 | 4 | 17-6" | st
" *|p13| 5 | 4 | 18-6" | st e 15'- 9" g8
. 14 Y f1,9%
X *|p 2 | 4 | 19'-3 Str. = o 6" g6
L o *¥|p15] 2 [ 4 [ 20-6" | st . 1
ho or h1 : kO, k1 or k2 R 8" | & 4
g50rg8 g4 __6'-3"  _12'-6" = E e
L HA «| | [ | Type 19B
I.E;. o) Iy
Constr. JI.K X A i 3 © E ; S
- 110rp14 120rp15 3 g - g
p100rp13 | Xp orp Xp Iorp N 3 | | | Type S6A k1, _3'-7 8'-11
) g4| _12'-6"_| _6'-3" h|_4-1"_| _8-11"
C N | AW - ] T T 1
160" %) { /_.. ; T\ + ;.
1-1%" ) k1~ 17 Spaces @ 10 %"= 14'- 10 %" O.F.W.W. % = P O y < kO, _4'-4"_, _8'-11" T g I
E ndg [ S
2'|_ 6" ) h1~9 Spaces @ 18" =13'- 6" LFEW.W. R --i:vl - KX f———— ho| 3'-117 ] _8'-11" o ©
c c6 K p6 1 6 3 3 3
Opt Constr. Jt. @ 5| p100orp13 | P & S |
; N il ez | 69"
a FAWE Opt. Constr. Jt. ©o| +
N el | K1 6'- 1" 6'- 5"
5 5 |
= — 4 — ] Ol 9 Type 17A
m—_"{ nol_e-1"_| 6-9"
- > 1%"Cl. o e g
5 — - k0| _6-5 6'- 10
° 41" NOTES: Type 17A
All dimensions are out to out of bars. k2 10 %"
# See cutting diagram.
SEC.C-C % Bend in field as necessary to fit. Type 17A
A e@ 12"
o) @ 12"
1 e -
| ; OUTLET DETAILS (B)
] W[ FOR
5, I sre mi 2-9'" X7 BOX CULVERT
) f b2
: Y X/ | —H OVER SPRING CREEK 0° SKEW
o B | pro |H | H | P10 et STA. e 805 +43.00 SEC. 33/4-T35/36N-R42W
& ©f | | VAN STR. NO. 57-378-460 NH-PH 0018(177)104
! T yi | 113 S D S S R S HL-93
o -/ -/
p13 et p13 | Cl OGLALA LAKOTA COUNTY
SEC.G-G S. D. DEPT. OF TRANSPORTATION
VIEWE-E s ‘
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STATE PROJECT SHEE TOTAL
i on "o . OF NO. SHEETS
1-0 L Revised July 23, 2015 NH-PH 0018(177)104
h1, j1, k1, m1, n1 & w1 bar spacing , 3" S.D. E45 ES8
s1 bar spacing I 10"
REINFORCING SCHEDULE
Mk. | @No. |Size| Length |Type Bending Details
h1 [2.29(L+1)] 4 8'-9" 17A k1 29"
WP p p K1T@7%" p k1@7%" oy 3" j1 1.71L 5 18- 6" Str.
>~ _\ /_ /\_ /T /\_ [ Keyway k1 [3.20(L+1)| 4 13'-9" 17
v 1Lyl 11 LAPN |11 ] (Typ.) o m1 | 2.00L 4 | 20-6" | str.
—————— il I I N I I A e o : o —_ x s o "y nt 1.71L 5 19'-6" Str. | . go§ HT
HEREL S+ 4 4+ - I o | 103 7 I S N ol Type 17
1 —h1@ 10 %" T st | _171L_| 5 | 4-3" | s |5 "yE =
kt@7%" k1@7%" w1 [1.20(L+ 1) 4 18'-6" |S11A| %+
! alzt % 5 | 3-6" | st
: X ~ N~ - N~ A 2'-9"_|(Typ.)
" J " OPTIONAL k1 SPLICE DETAIL
p@ 12 I p@ 12" p@ 12" P@ 12 = 5" Contractor may use optional reinforcing
| N|B Ex. steel splice, as shown. The cost of the
NES) (Exact) o ° :
4@ 14" 1 | 1@ 14" | additional reinforcing steel shall be
nhm@ T Y n@7 e OPTIONAL FILLET DETAIL ~ borne by the Contractor.
; ; ) ( At Bottom Slab)
P w1 @ 10" — f ) .
T T | 7 Note: Contractor may form the optional full fillet, 12" w1
g EZIZZZZZ 332 P T T TTTTTTTTTT 3T \ N 71\ with 2" Chamfer, as detailed. The cost of the _)'I L(_
—&-3— - —| T~ b2 & —"mFI1F4FIF3FTH-—-—- — CEE ¢ ——— e — e % S additional concrete shall be borne by the Contractor. Type ST1A
x
] !____________ H++—+++FF+++F+F s1@ 14" NOTES: 10 %" h1
s1@ 14" ! All dimensions are out to out of bars. Type 17A
T -
T mi@ 6" OPTIONAL POUR - BOTTOM SLAB @ Round the number of bars up to the nearest
. ; hole number, except round h1, j1, k1, s1
1 The Bottom Slab may be poured continuously, at the option of w
| the Contractor, with the use of a Preformed Metal keyway con- and w1 up to the nearest even whole number.
' p@ 12" p@ 12" forming to the keyway dimensions and location as shown on Request for additional reinforcing steel splices at points other
p@12" : T T_S. B T_S. T B_S. B B_S- p@ 12" the plans. The keyway length shall be full width of the bottom than those shown, must be submitted to the Engineer for prior
I : . . : slab. Care shall be taken to maintain proper alignment of approval. If additional splices are approved, no payment will be
| S~ ~ the keyway during the pour sequence. All additional costs allowed for the added quantity of reinforcing steel.
| M ~ N N of this option shall be borne by the Contractor. X-48 z1 bars required at each construction joint.
K@k ; ¥ y Kern AP 1 bars th truction joint bet
yn lace z1 bars thru construction joint between
AN LI L L L L A H T FFFFFFFF+FFF & h@10% barrel sections as shown on Standard Plate No. ESTIMATED QUANTITIES
460.10.
“ACEEEFE T T T T H——————————H e —— _— = Class A45 Reinforcing Structure
\ T TRTTTTINNATTTTT ITEM Concrete, Steel Excavation,
\— \]— \]— \L Box Culvert Box Culvert
p P k1@7%" p k1@7%" UNIT Cu.Yd. Lb. Cu.Yd.
PLAN 6|2 1 - S1 Barrel End Section 1.635L 229.15L + 92.00 0.576L
v 7- tructi int e
(Outlet shown, Inlet similar by rotation) Box Culvert @ Construction Jom‘ - — 1,75‘ 22
| ¢| See General Drawing for number of constructions joints required.
19'-9" LEGEND FOR PLACING RE- STEEL
7": 9'-0" AR 9'-0" :7” T.T.S. - Top of Top Slab
1-7" 7 Spaces @ 12"=7'-0" ) I | I ) 7 Spaces @ 12"=7'-0" 17 B.T.S. - Bottom of Top Slab
. ” | | | T.B.S. - Top of Bottom Slab
1@ 14 Wy an . " . "
. e 2'x3 1-3% il . L3 % B.B.S. - Bottom of Bottom Slab
1 @7% P s1@ 14 /P Z?ylg";ay ./K /—11 @ 14" I/—p | /—81 @ 14" /K O.F.O.W. - Outside Face of Outside Wall
t‘ \“ ‘l J }_ 2 }_ y i : I.F.O.W. - Inside Face of Outside Wall
| E—— INNENEL 5 / A PR AR RPN CRADR SN \A E»_ M.W. - Middle Wall
N4 ! N /! ! o ELI P \— \__ p
n@7" | ~ V1 @7" I~ ~ ' nt@7"
T 1 1 1 <] o S Opt. Constr. Jt. (Typ.) &
© ~
" " g Kl h@10%"—  =—k1@7%"
M @10% wi@ 10 Kl@7% S| k@7 % — h1@ 10 %" wi @ 10" |
s | © s
W. , _ . W. A 5
IFO p@ 18 MW pP@ 18 OFO p@ 18 2l ® p p p -
o 6l 8 Spaces @ 12"=8'-0" 6711 “le”
4 l‘ ' = (Typ.) K ;
T ;¢ o '|'- Constr. Jt. (Typ.) b
Cme@ sy Tl gmes) [+ T : | = rmes +/
. N R (O N A o - i
— / \ l-. .l AN L L il el el s e N 7 N P P A P / RS P R - STANDARD S1 BARREL END SECTION DETAILS
L . S 7 A, T I, S, 58 A - - . e o . = — - e e = s
1 VYA ARRRAN V. v, \ N, | g Vo N 5
1\ Yeers @ b b s Y Ve | NG| \aguw Vb b 2.9 X 7" BOX CULVERT
j1@ 14" S R HL-93
g 7 Spaces @ 12"=7'-0" 7 Spaces @ 12"=7'-0" g -
2-1" | paces @ | | | paces @ | 2-1 0° SKEW
20'-9"
ELEVATION S. D. DEPT. OF TRANSPORTATION
S1 BARREL SECTION @ G
(5' - 0" Maximum Fill) OCTOBER 2013 OF
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17"
%u 1 mn 2}5" 11! 2?/2" TN 2}5" 1" 2}&« 1 }'4“ };ur
3
ax
() PLACE PLACE
APPROPRIATH APPROPRIATH] W il
NUMBER NUMBER
\—/ HERE HERE
Sl
S

YEAR PLATE DETAILS
GENERAL NOTES:

1. Year plates of the general dimensions shown shall be constructed on all
box culverts and bridges. The year plates shall 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) inch in depth.

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

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

b. On bndges with six (6) inch curbs or "Jersey" shaped barriers with no
endblacks, the year plate shall 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 "Jersey" shaped barrier endblocks, the year plate shall be centered on
the upper sloped portion of the barrier approximately 5- 6" from the end of
the bridge, or as designated by the Engineer. There shall 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 shall be placed as listed above and the
other located adjacent to it. Both year plates shall 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 cuverts and bridges. All costs for this work shall be incidental to
other coniract items.

Year Plate See Note 2 (c)
Year Plale
Year Plate See Note 2 (c)

Year Plate See Note 2 (c)

Year Plate /
V
JERSEY BARRIER JERSEY BARRIER TYPE B CURB

June 26,2012

Revised July 23, 2015

STATE PROJECT SHEE TOTAL
OF NO. | SHEETS
SD. NH-PH 0018(177)104 E46 E58

PLATE NUMBER

YEAR PLATE DETAILS 460.02

.‘II- z1

= 6" z1 bars spaced @ 12" 5"
W _ (Typ.)
iy K )
o T
% ,@:: E p bars @ 18"— z1@ 18" (LF W)
'3 = E . .
8|S F W.
al g I. T
ol S : .
[~ " z1 bars spaced @ 12" v
o [ — {‘;yp) @ 6 ‘-1-—— 2" x 3" Keyway (Typ.)
E
" = B z1
- =><t \I } _| /
TYPICAL SINGLE BARREL VIEW A - A
ELEVATION
LEGEND FOR PLACING RE-STEEL RISE T 7x ™
I.F. W. - Inside Face Wall 3-0" 3"
4-0" 9"
50" 6"
&= 0" 3
70" 9"
- - - - - - - - 8- 0" &
_ :>-< gr_ On 3.\.
= . 10-0" 9"
. . 11-0" 6"
12-0" 3"
= 5" z1 bars spaced @ 12" 6
w (Typ.)
Sl ' ’
|2
w oS GENERAL NOTES:
& g . . 1. z1 bars shall be placed in the
E -g middle of the 2" X 3" keyway in
2o the top and bottom slabs. z1 bars
o % . . shall be lapped with the longitudinal
3 — " " , p bars in the inside face of the wall
2 6 Z1 bars spaced @ 12 6 for outside walls and in either face for
N = R (Typ.) interior walls. z1 bars are listed and
. 'civﬁ:\ . included elsewhere in plans.
1 N 2. Drainage Fabric Protection shall be
g I f placed in accordance with Section 422,
* * * * * * * * or Section 560, whichever is applicable.

TYPICAL MULTIPLE BARREL VIEWA - A

June 26,2012

Published Date: 3rd Otr. 2015

Sheet | Of 1

NQO0R0®

Published Date: 3rd Otr. 2015

NQO0R0®

BOX CULVERT BARREL TIE REINFORCEMENT

PLATE NUMBER
460./0

Sheet | of |

2-9 X7 BOX CULVERT
STR. NO. 57-378-460
OCTOBER 2013

OLiO)
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D, NH-PH 0018(177)104 E47 | Ess

Eyebolt (See EYEBOLT DETAILS) ﬂ

3. g"

GENERAL NOTES: Jm%ér I é _______ -]
S

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
Wing Wall thickness

2. Eyebolts shall be placed on all of the box culvert wing walls.
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 Eyebolf 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 is 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 fumnishing and installing eyebolts and/or concrete inserts

shall be incidental to various contract iftems. EYEBOL T DETA "_ S

December 23,2012

PLATE NUMBER

FENCE ANCHORS FOR 620.16
BOX CULVERT WING WALLS

Published Date: 3rd Otr. 2015

Sheet | of |

NQO0R0®

2-9' X7'BOX CULVERT

STR. NO. 57-378-460
OCTOBER 2013 OF
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The elevations shown in these plans are based on the National Geodetic OF NO. | SHEETS

Survey (NGS) North American Vertical Datum of 1988 (NAVD8S). Revised July 23, 2015 b, NH-PH 0018(177)104 E48 E58

S
\ 105'- 11 %4" J
( RS
I h 52'- 11 %" 53'- 0" _ Z R —
: SN 11"- 11 %" F5=41"-0" F5=41'-0" 12'-0"
Inlet, " " Outlet,
| RS g . ) 1'-0 I 1'-0 - ( )
; | Top Limits of Und t 2'-6" 11'-0" 12'-0"
f op Limits of Undercu Tvo.
| (See Typical Section on Notes (Typ) (Typ)
| , on N & and Undercut Details Sheet.)
[ / WP A" /)ij ) . ™ Non - woven Geotextile Separator Rd|wy S —
: S t~—— Finished Shoulder Finished Shoulder ——1 / :
| D. \ N U B B A i e i e e e e e e e L e e === === === |
SN I | | .
: JWp.C ) | | | L/ | :
N X | ; | W.P. "E" | |
N : N . "'. . /] /— [ W.P. "G" %
S N - - -_-------------Z---Z-Z-:Z I e . i F—— = / : =°.
il 2 I Saror2easo0 o 153 K >
. . ©
. | « O | /—F.L. Elev. 3428.14 | F.L El 3427.90 | F.L. Elev. 3427.66\ |
N | £ R I s Q S
[ | O T B % A B SR I b ] N B 179 g8 | 1t
> | x | o~ o | =T ™ ~|
= S Q [¢]
: Q S : | @ ! ~<—— Constr. Jt. FLOW ! @ : 2 © I : )
I I | :! ___________________________________________ % _______________________ L Q : Q.
| — ey e — - S 3 ’X | a
| A . ]\ | \— | W.P. "H" . @)
| N| e @
| | i | N\ @ {7 < £
| | i
I . _/ I
| === = = = = = = === === == JI —————————————————————— [ II- ——————————————————— . Type B Drainage Fabric (Typ.) | Class B Riprap (Typ.)
i Z 7 1 X [
. I I N
7 I | I e !
22'-0" ! 20'-0" | 20'- 0" ! 22'-0" 2:1
20 1% ' 0.02ft./ft. ' 0.02ft./ft. ' 19: 1%
PLAN INDEX OF CULVERT SHEETS -
Sheet No. 1 - General Drawing and Quantities
Sheet No. 2 - Notes and Undercut Details
. 20'-0" 20'-0" X Sheet No. 3 - Inlet Details
Sheet No. 4 - Outlet Details
Finished Shoulder atch N 3 Fé”’S”/ed Finished Shoulder Sheet No. 5 - F5 Barrel End Section Details (41' - 0")
Match New Overlay aten New Qveriay Match New Overiay Sheet No. 6 - Standard Plate No.'s 460.02 and 460.10
N Sheet No. 7 - Standard Plate No. 620.16
(=]
H.W. Elev. 3434.4 A
(100 Year)
DHW.Elev. 34328 =~ = »* K- - - - - - - - """ """ """ - —T—————————— — — g — — e _____._ H
(LR N < B el i e it =
s [~ Y
olg o
@ o S <—— Constr. Jt. @ @:
F.L. Elev. 3428.14 F.L. Grade S~ E.L Elev. 3427.66 ‘ b
= 1 -0.0057 ft. / ft. Class B Riprap 7 K é
__________ — _ _ _ Y- Y Y Y Y Y Y Y YYYY  "YFFY —_ - - - - - - - - - - r —m— N - N ~
- = T T
\ R ot R
<« S F.L. El. 3427.90 | A o
\ ) Bottom Limits of Undercut SIS Tvpe B Drainage Fabri
Non-woven Geotextile Separator ELEVATION (See Typical Section on Notes _.l > ype B Drainage Fabric
and Undercut Details Sheet.) ~ S I T E 4
NOTE:
Box culvert flow line has been depressed 1'- 0" below channel flow line to
accommodate aquatic organisms. The 1'- 0" depression will be allowed ALTE R NATE A
to fill in naturally over time.
GENERAL DRAWING AND QUANTITIES
FOR
HYDRAULIC DATA ' '
Qg = Design discharge for the proposed culvert based on TABLE OF WORKING POINTS ESTIMA TED QUANTITIES 8 X 6 BOX CU LVE RT (C . | . P . ) .
Q, 157 ofe 25 year frequency. El. 3432.8. WP STATION OFFSET ITEM UNIT__| QUANTITY OVER TRIB. TO SPRING CREEK 0° SKEW
A, 18 sq. ft Qo = Overtopping discharge and frequency > Q ,, yr. recurrence interval. g 7912 + 54.65 5293 LL Class A45 Concrete, Box Culvert Cu. Yd. 93.5 STA.f912 + 45.00 SEC. 2/35-T35/36N-R42W
v, 8.5 fps El. 3436.2 @ Sta. 917 + 00.00. "B 1912 +35.35 52.93 Lt, Reinforcing Steel Lb. 11903 STR. NO. 57-398-460 NH-PH 0018(177)104
Q 154 ofs Q. = Designated peak discharge for the basin approaching proposed e £912 + 49.58 42.00 Lt. Structure Excavation, Box Culvert Cu. Yd. 36 PCN 02QC HL-93
) F o project based on 25 year frequency. "D 7912 + 40.42 4200 Lt Box Culvert Undercut Cu. Yd. 157
100 crs Q,,0 = Computed discharge for the basin approaching proposed proj - - - Class B Riprap Ton 50.2
100 ject "E" f912 +49.58 42.00 Rt. . -
Qor | >Qupfs based on 100 year frequency. El. 3434.4. = Fo12+ 4042 12 00Rt Type B Drainage Fabric Sq. vd. 78 OGLALA LAKOTA COUNTY
Vimax 10.3 fps Vimax = Maximum computed outlet velocity for the proposed culvert "G £912 + 48.50 53.00 Rt. Non-woven Geotextile Separator Sg. Yd. 342 S. D. DEPT. OF TRANSPORTATION
based on a 100 year frequency. e £912 + 41.50 53.00 Rt. * For estimating purposes only, a factor of 1.4 tons/cu. yd. was
- used to convert Cu. Yd. to Tons. OCTOBER 2013 @ OF @

DESIGNED BY | CK.DES.BY | DRAFTED BY

PLANS BY : MM JMH GW /e{ﬂ/ﬂ, 77 gt?‘t‘/ﬂz%/

OFFICE OF BRIDGE DESIGN, SOUTH DAKOTA DEPARTMENT OF TRANSPORTATION OGLA02QC 02QCWEO1 éRIDGE ENGINEER




SPECIFICATIONS

1.

2.

GENERAL NOTES

1.

® N O O

11.

12.

. The design of the barrel section is based on a minimum fill height of 1 foot and

116'- 0"

STATE
OF

PROJECT

SHEE TOTAL

Revised July 23, 2015

S.D.

NH-PH 0018(177)104

NO. SHEETS

E49 ES8

55'- 6"

55'- 6"

19'-0"

36'-6"

38-6"

14'- 6"

18'-7%"

37'.3"

Design Specifications: AASHTO LRFD Bridge Design Specifications, 2012
Edition with 2013 interims.

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.

18" -7 %"

Design Live Load: HL-93 and construction load consisting of one 7' - 6"
gage axle with gross weight = 95,850 Ibs. The construction load shall 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.

includes all subsequent fill heights up to and including the maximum fill height of
5ft. (F5).

¢
Box Culvert

. Design Material Strengths: Concrete fc = 4500 p.s.i.

Reinforcing Steel fy = 60000 p.s.i.

. High sulfate levels are likely to be encountered at this location. All concrete shall

be Class A45 conforming to Section 460, with the following modifications: the type
of cement shall be either a type Il with 20% Class F Modified Fly Ash substituted
for cement in accordance with Section 605 or a type V.

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

. All exposed edges shall be chamfered % inch.

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

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

and detailed on Standard Plate No. 460.02.

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

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

Compaction of earth embankment and box culvert backfill material shall be
governed by the Specified Density method.

The subsurface soils at Station f912 + 45 consist of dark gray sandy clay-silt to 4'
below flow line. Classification results of soil samples collected from below flow line
during the subsurface investigation were clay-silt to clay-sand.

GEOTEXTILE

1.

2.

5.

A layer of Non-woven Geotextile Separator shall be placed at the bottom of the undercut
prior to backfilling with granular material.

The top of the subgrade shall be prepared by smoothing the surface of the subgrade to
minimize any ruts, ridges, and depressions. Any rocks or other protrusions that might
damage the geotextile will be removed. The geotextile will be unrolled perpendicular to the
centerline and overlapped a minimum of 2 feet.

The geotextile will be placed as taut as possible with minimal wrinkles. Placement will be

so that subsequent granular cover material does not shove, wrinkle or distort the in place
geotextile. The overlaps will be shingled in a matter that assures granular material will not

be forced under the geotextile during backfilling operations. The geotextile may be held in
place with small piles of granular material or staples. No traffic will be allowed on the uncovered
geotextile. The granular material shall be placed in lifts not exceeding 6 inch loose depth

and compacted to 95% maximum dry density as determined by the Specified Density Method.

The geotextile will conform to specification for Geotextiles and Impermeable Plastic Membrane,
Non-woven Geotextile Separator (Section 831 of the Specifications). The geotextile will be on the
Approved Products List for this material or will be certified by the supplier to meet this specification
prior to installation.

Payment will be full compensation for furnishing and installing the geotextile only.

11'- 0"
(Typ.)

7o

o g
(Typ.)

7._71/2::

15'. 3"

7v_71/2u

FLOW

UNDERCUT LAYOUT

(Bottom Dimensions)

17'- 3"

8'-7 %"

8'-71/2"

Q-ro—

ulvert

Box

e

PR

— e e e —

Undercut & Backfill

2"
(Min.)

\— Non - woven Geotextile Separator
7r - 7 1/2H

Ny

15'-3"

TYPICAL SECTION

(For Limits of Undercut)

\— Non - woven Geotextile Separator

9'-10 %"

19'-9"

9-10 %"

ESTIMATED QUANTITIES

ITEM

UNIT

QUANTITY

Box Culvert Undercut

Cu. Yd.

157

=8

Non - woven Geotextile Separator

Sq. Yd.

342

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

4& For payment, quantity is based on plan shown bottom undercut dimensions. Quantity
includes 15% for overlapping.

ALTERNATE A

NOTES AND UNDERCUT DETAILS

SITE 4

FOR

8' X 6' BOX CULVERT (C.I.P.)

OVER TRIB. TO SPRING CREEK
STA.f912 + 45.00

STR. NO. 57-

398-460

OGLALA LAKOTA COUNTY

0° SKEW

SEC. 2/35-T35/36N-R42W
NH-PH 0018(177)104

HL-93

S. D. DEPT. OF TRANSPORTATION

OCTOBER 2013
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10'- 5"

4'-10"

P

10"

el \\ p7

Opt. Constr. Jt.— e,

e

1%"Cl.
—_—

" STATE PROJECT SHEET [ TOTAL
12 Revised July 23 2015 OF NO. | SHEETS
evise uly 25,
| D f1 7 SD. NH-PH 0018(177)104 E50 E58
Y 3 A —ar 5] o1—{ REINFORCING SCHEDULE
A m ~ " -
| i\ 5 _=- ; 0(1: ¥ Mk. | No. | Size| Length | Type Bending Details
2 ~ N . (=) ' "
+ 3 N\ 9 i at| 4 6 9'-0 Str. 20" oo
N c2—= b1 4| 6| 7-3" [str| © |'(—)‘| W |—<L>-'ﬂ
) + I.(M k—st ¥ cla4| 5] 4.6 | 1A 6</\
g - i c1| 8 5| 13'-0" | str. | | . 1
@ _ Opt. Constr. Jt. c2| 4] 5 7-0" | 19B| = N
N - ! ©
5 D. SEC.A-A . e g1| 8 | 5| 6-6" [198] K
(At Top Slab) ,/, \' c | 8| 4 7-3" | s12 o
- 40 el | 20| 4 9'-0" |S12A m
_6" 55"
See DETAIL "X" — . 1] 9 | 4 5 6” S6A ) —>—| I—ﬂ
T 90 | 12| 5 5-0 198 Type 1A Type S12
K g1 plg?r | 10| 4| 19'-9" | 198 Type S12A
. 92 | 4 4 | 13'-9" | 198 97
2-p7 o n| 8| 4] 18-3" | 174 ﬁ|—<—2>| 4.9 1
il P k[ 13] 4| 13-9" | 17A - 50"
o " . = 8" ;\‘, - c2
‘ I p6 | 10| 6 7°-0" | Str. | & N 12
i ‘ e o X|p7 10| 4| 14-6" |str| ° = <214 %6
B *| P8 | 4 4 | 15'-6" | St T~
— = | — : - ” 12|d1
- f %—{- 1 *| P9 | 4| 4| 18-3" | st || Type 198 4|E16
X | = Type S6A
5 | B " 11'-9" 92
Q ' 17n . "
R | : '(—)‘I _— Constr. Jt. Kk 3-10%" &-1% 2" g0
& 5 t L h|3-10%" g-1%"
2 | . P7 N 12
o | L { © ~_16 %6
| RS
! : \\ . 5 oo Type 19B
| _ 2 2
| s 3 g1, 117", #-20, g
~ 3 3 220
et \—2-p8 N 5 | | | o
9" p6 h 1 1/2,, 3'-10 1/2,, : ((\J
1-6" 61 ~7 Spaces @ 18"=10'- 6" p7 S k| _8-1%" |3-10%" 5 | 12
- 3 1 1_on "
12_0" 3'-9 %" | Y Type 17A 9 ! 4'-2 | 11'-7 ! QG %6
NOTES: Type 198
HALF PLAN Al dimensi
<E|- limensions are out to out of bars.
1%"Cl ee cutting diagram.
A S ing di
12'- 0" % Bend in field as necessary to fit.
1-6" k ~12 Spaces @ 10 %"= 10"- 6" O.F.W.W. 3'-10"
1.6" h~7 Spaces @ 18" = 10"- 6" LEW.W. : -
o) ESTIMATED QUANTITIES
c R -
f SEC.C-C Class A45 Reinforci Structure
c2 Opt. Constr. Jt. ITEM Concrete, elgtgrer;lng Excavation,
s [ /7 Box Culvert Box Culvert
S UNIT Cu. Yd. Lb. Cu. Yd.
—] Inlet 10.6 1241 5.6

LEGEND FOR PLACING RE-STEEL

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

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

SITE 4
ALTERNATE A

INLET DETAILS
FOR

8' X 6' BOX CULVERT (C.I.P.)

OVER TRIB. TO SPRING CREEK
STA.f912 + 45.00
STR. NO. 57-398-460

0° SKEW

SEC. 2/35-T35/36N-R42W

NH-PH 0018(177)104
HL-93

OGLALA LAKOTA COUNTY
S. D. DEPT. OF TRANSPORTATION

OCTOBER 2013

® @

LLI (% DETAIL "X"
(At Bottom Siab) DESIGNED BY | CK.DES.BY |DRAFTED BY / 77 g
ELEVATION MM JMH ow v
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f1 ~8 Spaces @ 12"=8'-0"

Box Clulveﬂ

I B

/

See DETAIL "X"

H—=+5

HH]
I .-

Opt. Constr. Jt. —\

3'- 10"

2-p12 2-p11 — el

el ~6 Spaces@ 18"=9'- 0"

11'-0"

HALF PLAN

11'-0"

2'-10"

kO~ 11 Spaces@ 10 %"=9'-7 %"

h0 ~ 6 Spaces @ 18"=9'-0"

N T

4-10"

10'- 5"

2'-10"

oL

ELEVATION

9" STATE PROJECT SHEET| TOTAL
e@ 12" Revised July 23, 2015 OF NO. 1 SHEETS
\ \ \ ’ SD. NH-PH 0018(177)104 E51 E58
T
|
iB | Bi = REINFORCING SCHEDULE
: Mk. | No. | Size| Length | Type Bending Details
T 2-b2 at| 4 | 6| 9-0" | st 2 .
I T an . 3'-2 el
| AT/ b2 | 4 | 6| 8-3 str. | 9 |'<—"| WA T
| A pé X c| 4 5 4'-6" 1A 9
| 3| 8| 5| 12-0" [ str. | | . /11
| 4l al 5| 7-0"[19B] = N . 1
' /1y L @2 | 8| 5| 6-6"[198] K ~
e —— EF —— Z — e 9 4 7'-3" | §12 N
R bttty A il At e1 | 18 | 4 | 9-0" |s12A d
7 i1l o] 4] 5-6 | s6a _)_I l_(& _)_I 57"
7 93| 12| 5 5-0" | Str. Type 1A Type S12 -
WP, | 3.0 | plg4| 10| 4| 18-3" | Str. Type S12A
} . | 95 | 4 4 | 12'-9" | str.
Blro| 7| 4| 188-6" | 174 2% 9% so9 o
Plio | 12| 4| 13-9" | 17A . . 5 0" o4
P g p6 | 10| 6 7'-0" | Str. & E[ 12
¥|p10| 10| 4 | 13'-6" | Str. 2 h c4l5Y
*|p11| 4 | 4| 14'-9" | St 89 121d2>
. *|p12| 4 | 4| 16'-6" | Str. Type 19B 5%
DETAIL "X Type S6A
. (At Bottom Slab) k0. 3'-11" 8- 1"
2 o o s g4 _5-9" 12'-6"_,
N3 Opt. Constr. Jt. ho| 4'-2 -1 |
~ V 3
o | | e
N x| O
& %
) i S I o oy ]
I . = | | =l = 94| _12-6"_| 5'-9"
Nk 3 3 ; . !
b2 — R wol g1 | 4o
S ' "
: e X kO 8-1"_|3-11
e Type 17A
L NOTES:
1 SE C A-A All dimensions are out to out of bars.
1%"Cl (At Top Slab) ) .
~— th See cutting diagram.
9" % Bend in field as necessary to fit.
-
SEC.B-B | ESTIMATED QUANTITIES
c3—— __/—03
¢ : e c Class A45 Reinforci Structure
53— '.-..‘\03 ITEM Concrete, elgtgg;/ng Excavation,
L ol Box Culvert Box Culvert
ca— N T~—c4 UNIT Cu. Yd. Lb. Cu. Yd.
Ont. Constr Ji—"""\ - Outlet 9.7 1185 5.1
) L Jt: N L
19 &
— 6@ 12— LEGEND FOR PLACING RE-STEEL
g3 s o g3 - O. F. W. W. - Outside Face of Wing Wall
é—_‘ ‘_~§1| ] I. F. W. W. - Inside Face of Wing Wall

— - SITE 4

Constr. Jt: 95 3
N Vi fw ‘ SEC.G.G ALTERNATE A
- H OUTLET DETAILS
= Jobo\ \ s FOR
9_;11_ (129 A A SR 8' X 6' BOX CULVERT (C.I.P.)
S fe pﬁj X\ \. OVER TRIB. TO SPRING CREEK 0° SKEW
b PO (R E pe e STA. f912 + 45.00 SEC. 2/35-T35/36N-R42W
X ' pt. Constr. Jt. STR. NO. 57-398-460 NH-PH 0018(177)104
HL-93
o L_ OGLALA LAKOTA COUNTY
o 31" S. D. DEPT. OF TRANSPORTATION
3'- 10" OCTOBER 2013 @ OF@
SEC.C-C DESIGNED BY | CK.DES.BY |DRAFTED BY

MM JMH GW /Mn 77 gm‘,clax/
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Note: Contractor may form the optional full fillet,

OPTIONAL FILLET DETAIL

( At Bottom Slab)

with 2" Chamfer, as detailed. The cost of the

additional concrete shall be borne by the Contractor.

A Place z1 bars thru construction joint between
barrel sections as shown on Standard Plate No.
460.10. Quantity of z1 bars listed are for one

F5=41'-0" 17-0"
3" n1 @ 75 Spaces @ 6 %" =40"-7 %"
3" m1~75Spaces @ 6 1%,"=40"-7 %"
3" k1~ 55 Spaces @ 9"=41"-3"
3" 1~ 27 Spaces @ 18" =40’ - 6"
3" h1~47 Spaces @ 10 %"= 41'-1 1"
k1 p k1 P P P
A\ A A we
L Z N1 1 /1Nl L1 LAy k11 I/1 Y 1] \ \ J/_
s « Py 1Y Py .’ s \e s o o 4 5 o o o Jo eol\oe o ‘ A I_____
N - ad id T W o ., | 2N Bd W A — = - 1 11— dd—-1—04 e d 4= ———"I— ~
I~ L 11
H—4+4+4 41—+ 4 J—--H Y= - = — 4
k1 h1/7 > >\ > 1 k1
1 P ~ p B Ji |
|
|
8 7:8'-8, p@12 |
+—88g p@ 12" nt ' 5
X [ £
L _——— - e — o e — N I
jt f i1 S
! m1 " | @A
p@ 12
p@12" 876 Irs |
|
=~ C B B L A |
k1 h1 . k1
/ g \ \\ =TT T1 1T T T [ I | A R | I ___--I_
e T s e o= 7 S re Y ry o ] s e o Ml e ol e Bl 11T rr1thao——
¥ ¥ LI L LA, G T S . B Ji T I
[T X MAT T \T /T TTINR T TTINCATT / / \_
N N J J We.
nx 3" k1 P k1 P P p
Keyway
(Typ.) PLAN

2"y 3"
Keyway
(Typ.)

k1

(Outlet shown, Inlet similar by rotation)

N\

h1

o)

Vs

w p@ 18" LE Yy,

p@ 18"

N\

\

ELEVATION

|
¢

Box C'ulven

9'-o"

construction joint.

8-0"

6 Spaces @ 12"=6"-0"

All dimensions are out to out of bars.

Request for additional 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.

STATE PROJECT SHEE TOTAL
Revised July 23. 2015 OF NO. SHEETS
evised July 23,
SD. NH-PH 0018(177)104 E52 E58
REINFORCING SCHEDULE
(For Two F5 Barrel End Sections (41'- 0")
Mk. | No. | Size| Length | Type Bending Details
h1 | 192 | 4 8'-0" 17A
j1 [ 112 4 8'-0" Str.
k1 | 224 4 11'-9" 17
m1[152] 5 | 10-0" | st BRSNS
nt |152] &5 | 9'-0" | Str. N g
p | 108| 4 41'- 6" Str. W) g
z1 | 24| 5 3'-6" Str.
2'-2" ki1 2'-2"_|(Typ.)
OPTIONAL k1 SPLICE DETAIL
Contractor may use optional reinforcing
e steel splice, as shown. The cost of the
[} ‘g Type 17 additional reinforcing steel shall be
X borne by the Contractor.
(N[ 109" hi
Type 17A
NOTES:

ESTIMATED QUANTITIES
Class A45 ; : Structure
ITEM Concrete, Re:g:r;éz;;cmg Excavation,
Box Culvert Box Culvert
UNIT Cu.Yd. Lb. Cu.Yd.
2 - F5 Barrel End Sections @ 41'- 0" 73.2 9477 25.7

78"
3 Spaces @ 18"=4'-6"

1o 7m

1.7
1o 4n

k1

1

N

=
®

e

-

(Typ.)

—_— e — - — e — - — - e — - —

"

Opt. Constr. Jt. (Typ.)

7 Spaces @ 12"=7'-0"

h1

6"

( T}I/P-)

Constr. Jt. (Typ.)

/—m1

6"

4oL
q

k1

10"

6-0"

10"

|
|

p

6 Spaces @ 12"=6"-0"

10'- 2"

F5 BARREL SECTION

(5'- 0" Maximum Fill)

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.W. - Outside Face of Wall

L.LF.W. - _Inside Face of Wall

OPTIONAL POUR - BOTTOM SLAB

The Bottom Slab may be poured continuously, at the option of
the Contractor, with the use of a Preformed Metal keyway con-
forming to the keyway dimensions and location as shown on
the plans. The keyway length shall be full width of the bottom
slab. Care shall be taken to maintain proper alignment of

the keyway during the pour sequence. All additional costs

of this option shall be borne by the Contractor.

SITE 4

ALTERNATE A

F5 BARREL END SECTION DETAILS (41'- 0")

FOR

8' X 6' BOX CULVERT (C.I.P.)
OVER TRIB. TO SPRING CREEK

STA.f912 + 45.00
STR. NO. 57-398-460

0° SKEW

SEC. 2/35-T35/36N-R42W
NH-PH 0018(177)104

OGLALA LAKOTA COUNTY
S. D. DEPT. OF TRANSPORTATION
OCTOBER 2013
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17"
%u 1 mn 2}5" 11! 2?/2" TN 2}5" 1" 2}&« 1 }'4“ };ur
3
ax
() PLACE PLACE
APPROPRIATH APPROPRIATH] W il
NUMBER NUMBER
\—/ HERE HERE
Sl
S

YEAR PLATE DETAILS
GENERAL NOTES:

1. Year plates of the general dimensions shown shall be constructed on all
box culverts and bridges. The year plates shall 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) inch in depth.

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

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

b. On bndges with six (6) inch curbs or "Jersey" shaped barriers with no
endblacks, the year plate shall 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 "Jersey" shaped barrier endblocks, the year plate shall be centered on
the upper sloped portion of the barrier approximately 5- 6" from the end of
the bridge, or as designated by the Engineer. There shall 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 shall be placed as listed above and the
other located adjacent to it. Both year plates shall 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 cuverts and bridges. All costs for this work shall be incidental to
other coniract items.

Year Plate See Note 2 (c)
Year Plale
Year Plate See Note 2 (c)

Year Plate See Note 2 (c)

Year Plate /
V
JERSEY BARRIER JERSEY BARRIER TYPE B CURB

June 26,2012

PLATE NUMBER

YEAR PLATE DETAILS 460.02

Published Date: 3rd Otr. 2015

Sheet | Of 1

NQO0R0®

STATE PROJECT SHEET | TOTAL
Revised July 23, 2015 o NO_| SHEETS
Y s SD. NH-PH 0018(177)104 E53 E58
g Al z1
= 6" z1 bars spaced @ 12" 5"
wl_ (Typ.)
12
% é E p bars @ 18"— z1@ 18" (LF W)
zl 93
32 - :
g3 F w. l
@ g |. .
of & : .
i‘ s 6" z1 bars spaced @ 12" 6" 4_._1,—— 27 % 3" Koyway (Typ)
N | &’F (Typ.)
. E - 71
e ““I /
TYPICAL SINGLE BARREL VIEW A - A
ELEVATION
LEGEND FOR PLACING RE-STEEL RISE T 7x ™
I.F. W. - Inside Face Wall 3-0" 3"
4-0" 9"
50" 6"
6-0" 3"
7-0" 9"
. . i . i . . . 8- 0" 6"
X 9-0" 3"
l [ __, 10-0" 9"
. . 11-0" 6"
12-0" 3"
= 5" z1 bars spaced @ 12" 6
w _ (Typ.)
yl oS GENERAL NOTES:
& g . . 1. z1 bars shall be placed in the
E -g middle of the 2" X 3" keyway in
2o the top and bottom slabs. z1 bars
o % . . shall be lapped with the longitudinal
— N " , p bars in the inside face of the wall
% 6 Z1 bars spaced @ 12 6 for outside walls and in either face for
N | = R (Typ.) interior walls. z1 bars are listed and
. 'civﬁ:\ . included elsewhere in plans.
1. T N — 2. Drainage Fabric Protection shall be
g I f placed in accordance with Section 422,
* * * * * * * * or Section 560, whichever is applicable.
TYPICAL MULTIPLE BARREL VIEWA - A
June 26,2012
S PLATE NUMBER
D 0X C FORC 460.10
g BOX CULVERT BARREL TIE REINFORCEMENT
Published Date: 3rd Qtr. 2015 r Sheet 1 of I

SITE 4
ALTERNATE A

8' X 6' BOX CULVERT (C.I.P.)
STR. NO. 57-398-460
OCTOBER 2013

®r®




Eyebolt (See EYEBOLT DETAILS)

3. g"

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 Eyebolf 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 is full strength. The eye of

the eyebolt shall be flush with the concrete surface.

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

shall be incidental to various contract iftems.

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: 3rd Otr. 2015

NQO0R0®

BOX CULVERT WING WALLS

PLATE NUMBER

FENCE ANCHORS FOR 620.16

Sheet | of |

STATE PROJECT SHEE TOTAL
Revised July 23, 2015 o NO. | SHEETS
’ D, NH-PH 0018(177)104 Esa | Ess
SITE 4 8' X 6' BOX CULVERT (C.I.P.)

STR. NO. 57-398-460
ALTERNATE A OCTOBER 2013 @ OF@




The elevations shown in these plans are based on the National Geodetic . i . X . . . i S@J E PROJECT S'—r!l%E S-,rk?géll: S
Survey (NGS) North American Vertical Datum of 1988 (NAVDS8S). % Dimension may vary with fabricator and/or installation. See Shop Plans for actual installation length. Revised July 23, 2015 NH-PH 0018(177)104 ]
% Minimum distance to satisfy clear zone. S.D. a (177) E55 E58
A Based on dimensions shown.
[ Basedon Ts = 8".
i X 104'- 0"
*12'-0" . % 80' - 0" (Precast Box Culvert) ) X121 Q" 12'- 0"
(Inlet) *42'- 0" | *42'- 0" (Outlet)
Top Limits of Undercut R:’Itl
op Limits of Undercu wy
(See Typical Section on Notes |\ - | . _/?'| . .
and Undercut Details Sheet.) I Finished Shoulder Finished Shoulder I Non - woven Geotextile Separator Type B Drainage Fabric
| ; /)
————————————— Sl e N e il Bl N I e e s s e e
I | ! | I
I I 2 | ! OU?U I
B ' L ' =
-] —J - ——] 1 ] . _ - — - ——] - _-J - - _ [ z
| | L ___]-____1 1] [ _ [ _____ I:___ ______ RN D DRSS RESERERS R [ _ | [ <
AF.L. Elev. 3428.21 | | | | | &
© | | . Sta. f912 + 45.00 | AF.L. 3427.59
3 | | I 5 F.L. El. 3427.90 | | / | q
5 L | . | -
—-g— -t - — P - — - — 1 _y—t—--———-—- — - — - — - —-—- +4-—-4--5—-4¢-—-—- S— -t — - — - 1 — - — - - — - — - — | —_—— - — -]t —-—- —_-H - — - — - —- —-—F .
3 | —I n ]_ —r( | '{9
8 | | I N FLOW < I | |
| | .
: I J I R DI __1____ _______ L __ S ____!__ __________________ | _ I | ©|
! | | J
| o ettt ittt Ittt i Stk Stttk p -t i ettt et fls Eltesttech Stttk ettt - . -
— | | = 0
| | ""JT X | o I 089§
: | | | 0 | oW
———————————————————————————————————— S S Sy S S I /
1 | 1 Class B Riprap
I ! I
| | |
2:1 22'-0" ! 20'-0" : 20'-0" ! 22'-0" 2:1
14: 1% ' 0.02t. /ft. ' 0.02ft./ft. ' 11: 1%
LEGEND PLAN
EEE— INDEX OF CULVERT SHEETS-
W = Width of Opening Sheet No. 1 - General Drawing and Quantities
H= Hel_ght of Opening 20- 0" 20'- 0" Sheet No. 2 - Notes and Undercut Details
;Z' TT’Z?T‘*SS "ffg’f’“s’abS’ . [ ‘ Sheet No. 3 - Details of Standard Plate No's. 460.02 & 560.01
= Thickness of Bottom Sla ; .
Ts = Thickness of Side Wall Finished Shoulder € Finished Finished Shoulder Sheet No. 4 - Details of Standard Plate No's. 560.10 & 620.16
Match New Overlay Match New Overlay Match New Overlay
=
H.W. Elev. 3434.6 (100 Year) l
D.H.W. Elev. 3432.9 (25 Year)ﬂL -4-"-—"——""71 - """+t —"————Fr-—"F—-————- - - - — = — — - —
= D D Y e - YT -——"—"""r1" """ "~"~—"—""""" """"""1" """~
AF.L. Elev. 3428.21 bt F.L Grade
\ __________________________________________ | T -0.0057 ft. / ft. OF.L. Elev. 3427.59
e 1 I ____[_-”°C I ENNES AN SRR - [P
\ i a_,\— o
\ .
N 1 ﬁ1 _____ F. 5 l::/. _34f7f90 _________________________________ &
. Sa N .
(T)?p) I_(_ N‘S Non - woven Geotextile Separator Bottom Limits of Undercut Type B Drainage Fabric
. < (See Typical Section on Notes Class B Ripra
ELEVATION and Undercut Details Sheet.) prap
NOTE:
Box culvert flow line has been depressed 1'- 0" below channel flow line to
accommodate aquatic organisms. The 1'- 0" depression will be allowed S ITE 4
to fill in naturally over time. ALTE RNATE B
ESTIMATED QUANTITIES
Q GENERAL DRAWING AND QUANTITIES
ITEM UNIT QUANTITY FOR
HYDRAULIC DATA X| Structure Excavation, Box Culvert Cu. Yd. 28
Qq = Design discharge for the proposed culvert based on Box Culvert Undercut Cu. Yd. 134 9' X 6' BOX CULVERT (PREC AST)
Q, 154 cfs 25 year frequency. El. 3432.9. =| Class B Riprap Ton 23.3 o
A, 19 sq. ft. Qo1 = Overtopping discharge and frequency > Q,,, yr. recurrence interval. Type B Drainage Fabric Sgq. Yd. 35 OVER TRIB. TO SPRING CREEK 0% SKEW
v 8.2 fos El. 3436.2 @ Sta. 911 + 00.00. Non-woven Geotextile Separator Sq. Yd. 281 STA.f912 + 45.00 SEC. 2/35-T35/36N-R42W
Qd 154 ofs Qg = Designated peak discharge for the basin approaching proposed 9' X 6' Precast Concrete Culvert, Furnish Ft. 80 STR. NO. 57-398-460 NH-PH 001 8(1 77)1 04
a £ 277 of project based on 25 year frequency. 9' X 6' Precast Concrete Culvert, Install Ft. 80 PCN 02QC HL-93
Q’OO >Q ¢ ? Q90 = Computed discharge for the basin approaching proposed project 9' X 6' Precast Concrete Culvert End Section, Furnish Each 2
or 100 S based on 100 year frequency. El. 3434.6. 9' X 6' Precast Concrete Culvert End Section, Install Each 2
Vimax 9.9 fps Vimax = Maximum computed outlet velocity for the proposed culvert & Quantity is based on 8" bottom slab, 8" top slab and 8" walls. OGLALA LAKOTA COUNTY

based on a 100 year frequency.

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

PLANS BY :
OFFICE OF BRIDGE DESIGN, SOUTH DAKOTA DEPARTMENT OF TRANSPORTATION

S. D. DEPT. OF TRANSPORTATION

OCTOBER 2013 @ OF @
DESIGNED BY CK. DES. BY | DRAFTED BY .
MM JMH ow /&/m 77 g,mafcﬁ,
OGLA02QC 02QCWE08 BRIDGE ENGINEER




— <

SPECIFICATIONS
Use South Dakota Standard Specifications for Roads and Bridges, 2015 Edition and

Required Provisions, Supplemental Specifications and Special Provisions as
included in the Proposal.

GENERAL NOTES

Design shall be in accordance with Section 560 of the Specifications with the following criteria:

|
¢
Box Culvert

1. Box culvert and box culvert end section design shall conform to the AASHTO LRFD Bridge
Design Specifications, 2012 Edition with 2013 interims.

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 shall 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 shall submit a design analysis for the
anticipated construction loading, through the proper channels, to the Office of Bridge Design
for approval.

3. The box culvert shall be load rated in accordance with the AASHTO Manual for Bridge
Evaluation, 2010 Edition with the latest Interim Revisions using the LRFR method. The
rating shall include evaluation at the Design Load rating for the HL-93 truck at both
Inventory and Operating levels and at the Legal Load rating for three SD legal trucks
(Type 3, 352 and 3-2) as well as the notional rating load and four specialized hauling vehicles
noted in the AASHTO Manual for Bridge Evaluation. All sections of the box culvert shall rate at
HL-93 or better (Inventory Level). The three SD Legal Loads, the notional rating load and the four
specialized hauling vehicles shall 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.

4. The design of the barrel sections shall be based on a minimum fill height of 1 foot
and include all subsequent fill heights up to and including the maximum fill height
of 5 ft. over the box culvert.

. Minimum inside corner fillet shall be 6 in.

. Minimum precast barrel section length shall be 4 ft..

. Lift holes shall be plugged with an approved nonshrinkable grout.
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. The Fabricator shall imprint on the structure the date of construction as specified
and detailed on Standard Plate No. 460.02.

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

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

11. Compaction of earth embankment and box culvert backfill shall be governed by the
Specified Density method.

12. The subsurface soils at Station f912 + 45 consist of dark gray sandy clay-silt to 4'
below flow line. Classification results of soil samples collected from below flow line
during the subsurface investigation were clay-silt to clay-sand.

GEOTEXTILE

1. A layer of Non-woven Geotextile Separator shall be placed at the bottom of the undercut
prior to backfilling with granular material.

2. The top of the subgrade shall be prepared by smoothing the surface of the subgrade to
minimize any ruts, ridges, and depressions. Any rocks or other protrusions that might
damage the geotextile will be removed. The geotextile will be unrolled perpendicular to the
centerline and overlapped a minimum of 2 feet.

3. The geotextile will be placed as taut as possible with minimal wrinkles. Placement will be
so that subsequent granular cover material does not shove, wrinkle or distort the in place
geotextile. The overlaps will be shingled in a matter that assures granular material will not
be forced under the geotextile during backfilling operations. The geotextile may be held in
place with small piles of granular material or staples. No traffic will be allowed on the uncovered
geotextile. The granular material shall be placed in lifts not exceeding 6 inch loose depth
and compacted to 95% maximum dry density as determined by the Specified Density Method.

4. The geotextile will conform to specification for Geotextiles and Impermeable Plastic Membrane,
Non-woven Geotextile Separator (Section 831 of the Specifications). The geotextile will be on the
Approved Products List for this material or will be certified by the supplier to meet this specification
prior to installation.

5. Payment will be full compensation for furnishing and installing the geotextile only.
DESIGN MIX OF CONCRETE

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

2. High sulfate levels are likely to be encountered on this project. The type of cement shall be
either a Type V or a Type Il with 20% Class F Modlified Fly Ash substituted for cement in
accordance with Section 605. The Water/Cementituous material ratio shall not exceed 0.45
as defined in Section 460.3 C.

SHOP PLANS
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54'- 6" 54'- 6"
109'- 0"
UNDERCUT LAYOUT
(Bottom Dimensions)
ESTIMATED QUANTITIES
ITEM UNIT QUANTITY
7| Box Culvert Undercut Cu. Yd. 134
Non - woven Geotextile Separator Sg. Yd. 281

g-9"

g-9"

Box

2" Bedding
Undercut & Backfill

(Min.)

7' -

\— Non - woven Geotextile Separator
7'-9"

9"

15'- 6"

TYPICAL SECTION

(For Limits of Undercut)

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

includes 15% for overlapping.

SITE 4
ALTERNATE B

;& For payment, quantity is based on plan shown bottom undercut dimensions. Quantity

NOTES AND UNDERCUT DETAILS

FOR

9' X 6' BOX CULVERT (PRECAST)

OVER TRIB. TO SPRING CREEK
STA.f912 + 45.00
STR. NO. 57-398-460

OGLALA LAKOTA COUNTY

0° SKEW

SEC. 2/35-T35/36N-R42W
NH-PH 0018(177)104

HL-93

S. D. DEPT. OF TRANSPORTATION

OCTOBER 2013 @ OF @
Shop plans shall be required as specified by the Specifications. In lieu of
paper copies, shop plans may be submitted electronically in Adobe PDF.
Send shop plan submittals to the Office of Bridge Design. DESIGNED BY | CK.DES.BY | DRAFTED BY / :
MM JMH Gw v '/ ot Bl
OGLA02QC 02QCWEQ9 BRIDGE ENGINEER




1. Year plates of the general dimensions shown shall be constructed on all
box culverts and bridges. The year plates shall be constructed in reverse

2" Jong 1 %" @ (nominal pipe size) double
extra strong pipe sleeve or approved equal. (Typ.)
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YEAR PLATE DETAILS X |
GENERAL NOTES: ! |
' |
1

and attached to the forms in such a manner that the finished imprint in the
concrete does not exceed one-half (1) inch in depth.

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

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

b. On bndges with six (6) inch curbs or "Jersey" shaped barriers with no
endblacks, the year plate shall 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 "Jersey" shaped barrier endblocks, the year plate shall be centered on
the upper sloped portion of the barrier approximately 5- 6" from the end of
the bridge, or as designated by the Engineer. There shall 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 shall be placed as listed above and the
other located adjacent to it. Both year plates shall 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 cuverts and bridges. All costs for this work shall be incidental to
other coniract items.

Year Plate See Note 2 (c)
Year Plale

Year Plate See Note 2 (c)

Year Plate See Note 2 (c)
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| i & 32" (Adj. + 1 %" Min.) ‘
TIE BOLT ASSEMBLY
GENERAL NOTES:

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

2. Ties shall be 1 inch ¢ and conform to the requirements of ASTM A36.
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.

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".

December 23,2012

JERSEY BARRIER JERSEY BARRIER TYPE B CURB
June 26,2012
g PLATE NUMBER
D YEAR PLATE DETAILS 960.02
Published Date: 3rd 0tr. 2015 | 2 Stoer 1 07 1

Published Date: 3rd Otr. 2015

s PLATE NUMBER
b PRECAST BOX CULVERT 260.0/
o TIE BOLT ASSEMBLY DETAILS oot

o I of I

9' X 6' BOX CULVERT (PRECAST)
STR. NO. 57-398-460
OCTOBER 2013

SITE 4
ALTERNATE B

®or®




STATE PROJECT SHEET [ TOTAL
. OF NO. | SHEETS
Revised July 23, 2015 <h. NH-PH 0018(177)104 E58 E£58
3
s
=)
< . CUTOFF WALL
| . 1 . 1. All costs associated with furnishing and installing the Cutoff
* & N R ] - Wall, whether precast or cast-in-place, shall be incidental to
] M the contract unit price per each for "Precast Box Culvert End Eyebolt (See EYEBOLT DETAILS)
- 1 1
af_: vel |' | = ! Section, Furnish".
il = ) @ :
K] % o g T % ' 2. Concrete for cast-in-place cutoff wall shall be Class M6
2 é ] 5(3‘ - -— i} — G- concrete in accordance with Section 462 of the Specifications.
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) The fence shall be as specified elsewhere in the plans. See Structure Plans for J
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N giourgn?of,f-,,wg o T+ = 1% Cl_ 2. Eyebolts shall be placed on all of the box culvert wing walls. Wing Wall thickness |
Section 460.2 K. of the Typ. - . .
Specifications. " (Typ) 9 3. Eyebolts shall be % inch diameter and shall conform to ASTM A307. VIEWA-A
SEC. C-C 4. Eyebolls, nuts, and concrete inserts shall be galvanized in accordance
- Ll - with AASHTO M232 (ASTM A153). Concrete inserts of corrosion
Cutoff Wall "\ C 4 resistant material need not be galvanized. ) Length of Eyebolt
(Cast-in-Place or Precast) \ - — - m / 7 LEGEND 5. Cast-in-place eyebolts shall have a nut attached, be 4 ¥ inches (Min.) in
: = = = = — W = Width of Openin length and shall be embedded such that the eye of the bolt is flush with
< ; ;‘31 1 = Hoiaht of C‘;’ ing the concrete surface. (See Eyebolt Details) As an alternate, cast-in-
ay#4@ 12 Ti - T:fgk o J:;e;mgsj b place concrete inserts, capable of developing the full strength of the % inch
| - | o= Th’.ck"“"ss "f B"fr a elab diameter threadec eyebolt, may be used and shall be set in the concrete
| W+ (2-0") | Ts_ mﬁxﬁiﬁi 2{ S?deonlfl?fafia in accordance with the manufacturer's recommendations. The eyebolt
= var shall be of sufficient length to develop its full strength. The eye of .
| CI L = Length of End Section the eyebolt shall be flush with the concrete surface. Sigﬁt;g:ﬂiﬁ fﬁgﬁgﬁ
NOTES:
; ; 6. The cost for furnishing and installing eyebolts and/or concrete inserts
VIEWA-A See GENERAL DRAWING for W and H dimensions. A i 2
hall b idental to tract items.
Tt, Th, L, and Ts dimensions shall be fumished by the Confractor. shail be incidentalto various confract items EYEBOLT DETAILS
¥ Length and number of units may vary from that shown.
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