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FIGURE DESCRIPTION DATE DATE
NO. APPROVED REVISED
5-395.100(A) Precast Concrete Box Culvert - Basis of Design Mar. 24, 2011  Nov. 08, 2018
5-395.100(B) Precast Concrete Box Culvert Tables Mar. 24, 2011  Oct. 09, 2015
5-395.100(C) Precast Concrete Box Culvert Tables Mar. 24, 2011  Oct. 09, 2015
5-395.100(D) Precast Concrete Box Culvert Tables Mar. 24, 2011  Oct. 09, 2015
5-395.100(E) Precast Concrete Box Culvert Tables Mar. 24, 2011  Oct. 09, 2015
5-395.101(A) Precast Concrete Barrel Details Mar. 24, 2011  Feb. 22, 2018
5-395.101(B) Precast Concrete Barrel Details

(Special Design) Mar. 24, 2011  Feb. 22, 2018
5-395.102 Precast Concrete End Section

Type | — Single or Double Barrel

For Skews Up To 71/2° Mar. 24, 2011  Feb. 22, 2018
5-395.104(A) Precast Concrete End Section

Type |1l — Single or Double Barrel

For Skews Up To 71/2° Mar. 24, 2011  Feb. 22, 2018
5-395.104(B) Precast Concrete End Section

Type |1l — Single or Double Barrel

For Skews Up To 7%/2° Mar. 24, 2011  Oct. 09, 2015
5-395.110(A) Precast Concrete End Section

Type |1l — Single or Double Barrel

For Skews 71/2° To 45° Mar. 24, 2011  Feb. 22, 2018
5-395.110(B) Precast Concrete End Section

Type |1l — Single or Double Barrel

For Skews 7/2° To 45° Mar. 24, 2011  Oct. 09, 2015
5-395.111 Alternate Dropwalls for Box Culverts Mar. 24, 2011  Oct. 09, 2015
5-395.115 Embankment Protection for Box Culverts Sept. 11, 2014 Oct. 22, 2019

* Refer to http://www.dot.state.mn.us/bridge/ for current Bridge CADD Standards


http://www.dot.state.mn.us/bridge/

BASIS OF DESIGN

DESIGNED IN ACCORDANCE WITH 2017 AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
AND MnDOT BRIDGE DESIGN MANUAL.

MATERIAL PROPERTIES:
WELDED WIRE REINFORCEMENT, MINIMUM

SPECIFIED YIELD STRESS . ... . ___________ . _____. 65 KSI
REBAR REINFORCEMENT, MINIMUM_ SPECIFIED YIELD STRESS - © 60 KSI
CONCRETE, MINIMUM SPECIFIED COMPRESSIVE STRENGTH _ . . ___ .. 5 OR 6 KSI (SEE TABLES)
SOIL DATAs
UNIT WEIGHT _ _ . _ . _ ... 120 Ib/Ft3
RATIO OF LATERAL TO VERTICAL PRESSURE FROM WEIGHT OF EARTH _ 0.50 MAX T0 0.25 MIN
INTERNAL FRICTION ANGLE OF BACKFILL _ ... ..___...___...__ 30 DEGREES
SOIL STRUCTURE INTERACTION FACTOR Fa ~ - .. 77 Fo =1+ 0,20/ )
Bc = OUTSIDE WIDTH OF CULVERT
H = FILL HEIGHT, DEFINED AS THE DISTANCE FROM THE TOP
OF THE CULVERT TO THE TOP OF THE PAVEMENT OR TO
TOP OF FILL IF THERE IS NO PAVEMENT.
RESISTANCE FACTORS Fongy 115
(FROM_AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS!
FLEXURE _ _ _ . . . Ll 1.0
SHEAR _ o 0.90
LOADING DATAs

LOAD MODIFIERS:

DUCTILE STRUCTURES . _ . _ . _ . _ . __ . _______________
FOR EARTH FILLs NON-REDUNDANT MEMBER B -n
FOR LIVE LOAD: REDUNDANT MEMBER . . _ . .. .. _ . _._______
LOAD FACTORS: (STRENGTH)
DEAD LOAD _ . . . _ .
EARTH LOAD (VERTICAL) - - -

EARTH LOAD (HORIZONTAL)

1.25, MIN DC
.30, MIN EV
1.35, MIN EH

0.90
0.90
0.0

LIVE LOAD
APPROACH!NG VEHICLE LOAD . _ .

STRENGTH LIMIT STATE

MAX V/MAX H|1.250C + 1.30EV *+ L75(LL+IM)+ 135EH *+ 1.75LS

MAX V/MIN H[1.250C + 1.30EV *+ L75(LL*IM) + 1.00WA + 0.9EH

MIN V/MAX H|0.9DC + O.9EV + 1.35EH + L75LS

SERVICE LIMIT STATE

MAX V/MAX H|[1.00C + L.OEV + LO(LL+IM) + 1.OEH + LOLS

MAX V/MIN H|1.0D0C + 1.0EV + LO(LL+IM) + 1.OWA + L.OEH

LIVE LOAD MIN V/MAX H|1.0DC + 1.0EV + 1.OEH + 1L.OLS
GREATER OFs
TRUCK AXLE LOAD . _ _ . . _ .. __ ... 32 kips
TANDEM AXLE LOAD _ . . . _ . __ . _ ... ___. 2 AT 25 kips EACH

I.IVE LOAD DISTRIBUTION
F DEPTH OF FILL, H< 2 FT.

DlRECT]ON PERPENDICULAR TO SPAN . _ . . _ . . _______ E = 96 (in.) + 1.44SPAN (ft.)
DIRECTION PARALLEL TO SPAN _ . _ . . ___ . _________ Espon = 10 (In) + L15H (n)
IF DEPTH OF FILL, H 2 2 FT.

DIRECTION PERPENDICULAR TO SPAN . . _ _ . _ . _______ W =20 (Im + LI5H (In)

DIRECTION PARALLEL TO SPAN . _ _ . oL =-lO (in) + L15H (in.)
CONSTRUCTION COMPACTOR LOAD . . . - 55 klps DISTRIBUTED OVER 84 In. X 24 In,

MULTIPLE PRESENCE FACTOR MPF = 1.2 (FOR ONE LANE)

DYNAMIC LOAD ALLOWANCE (VARIABLE WITH DEPTH) _ . . . . _ IM = 0.33(1-0.125H), H < 8, IF H>8 IM = 0
LANE LOAD (APPLIED TO BOXES WITH SPANS OF 15 ft.OR GREATER) . . 640 pif DISTRIBUTED PER AASHTO 3.6.1.2.4
APPROACHING VEHICLE LOAD (PARALLEL TO SPAN)

(TRAPEZOIDAL PRESSURE)(Q) . . . . LS = K+ Ys * heq
Yo Jio0 B ees
heq = EQUIVALENT FILL HEIGHT
ABUTMENT HEIGHT (f10(D heq (ft.)
< 5.0 4.0
5.0 10 10.0 5- 0.28(ABUTMENT HEIGHT)
10.0 T0 20.0 4- 0.1(ABUTMENT HEIGHT)
> 20.0 2.0

(D THE ABUTMENT HEIGHT CORRESPONDING TO THE LATERAL
PRESSURE AT THE TOP OF THE CULVERT IS THE
DISTANCE FROM THE TOP OF THE TOP SLAB TO THE
TOP OF THE PAVEMENT OR FILL.

THE ABUTMENT HEIGHT CORRESPONDING TO THE LATERAL
PRESSURE AT THE BOTTOM OF THE CULVERT IS THE
DISTANCE FROM THE BOTTOM OF THE BOTTOM SLAB T0
THE TOP OF THE PAVEMENT OR FILL.

@ TRAPEZOIDAL LATERAL LIVE LOAD PRESSURE METHODOLOGY
WAS USED TO APPROXIMATE A BOUSSINESO DISTRIBUTION.

REVISION: 11-08-2018

AW!ED: RCH 24, 2011

WATER
DEPTH OF WATER IN BOX SECTION - . . _ .. .. ____.___________ EQUAL TO INSIDE RISE

MINIMUM DISTANCE BETWEEN ADJACENT LINES OF BOX CULVERTSs
THE USE OF "U BOLT TIES" (REFER TO ROADWAY STD PLATE 3145) TO SECURE CULVERT SECTIONS REQUIRES APPROXIMATELY 18" OF ROOM BETWEEN
ADJACENT LINES OF BOX CULVERTS TO ALLOW FOR INSTALLATION OF THE TIE. THIS DISTANCE CAN BE REDUCED TO AS LITTLE AS 6" BY USING
A "DOUBLE CONNECTION TIE" (REFER TO ROADWAY STD PLATE 3145) AND PLACING THE TIE ON THE INTERIOR SIDE OF THE SECOND (AND THIRD)
CULVERT LINE.PROVIDE A NUT AND WASHER AT EACH END OF THE DOUBLE CONNECTION TIE ROD. IN NO CASE SHALL THE DISTANCE BETWEEN
ADJACENT BOXES BE LESS THAN 6".

LOAD RATING
ALL STANDARD CONCRETE BOX CULVERTS WERE DESIGNED TO MEET THE 2014 AASHTQ LRFR REQUIREMENTS WITH A MINIMUM LRFR BRIDGE OPERATING
RATING FACTOR = 1.3 FOR HL-93, MNDOT STANDARD PERMIT TRUCKS G-80, AND MNDOT STANDARD PERMIT TRUCKS G-07.HL-93 WAS THE GOVERNING LOAD.
STRUCTURAL ARRANGEMENTs
REINFORCEMENT AREAS SHOWN ON FIGURES 5-395.100(B)-(E) ARE IN SOUARE INCHES PER LINEAL FOOT OF BARREL. ALL REINFORCEMENT LENGTHS
AND AREAS ARE MINIMUM REQUIREMENTS. REINFORCEMENT REQUIREMENTS AND AREAS ARE FOR WELDED WIRE REINFORCEMENT. IF BAR REINFORCEMENT
IS SUBSTITUTED FOR WELDED WIRE REINFORCEMENT, INCREASE THE AREA OF REINFORCEMENT BY 8%, AND SUBMIT DESIGN CALCULATIONS VERIFYING
COMPLIANCE WITH AASHTO 5.7.3.4 "CONTROL OF CRACKING BY DISTRIBUTION OF REINFORCEMENT".

TRANSVERSE REINFORCEMENT IS PARALLEL TO THE CULVERT SPAN.
LONGITUDINAL REINFORCEMENT IS PERPENDICULAR TO THE CULVERT SPAN.

REINFORCEMENT SPACING . . . . ... .. _ ... _______ 4.0 in. MAX.
SPACE CENTER TO CENTER OF TRANSVERSE WIRES NOT LESS THAN 2" NOR MORE
THAN 4", SPACE CENTER TO CENTER OF LONGITUDINAL WIRES NOT MORE THAN B8".
CONCRETE COVER OVER REINFORCEMENT (ALL FACES) - . 1/2 in. MIN., 2 in. MAX
@ HAUNCH DIMENSIONS. _ _ . . . _ . . _____________ 12 in. VERTlCAL. 12 ln. HORIZONTAL (ALL SPANS AND RISES)
CULVERTS CONSTRUCTED WITHOUT HAUNCHES REQUIRE SPECIAL DESIGN NOT INCLUDED IN THESE STANDARDS.

MINIMUM_REINFORCING PARALLEL TO SPAN,

INCLUDING Asl, As2, As3, Asd, As7,As8 . _ . . . .. _ . 0.002 # b * h, (b = THICKNESS OF SLAB, h = 12 In.)
PERPENDICULAR TO SPAN, INCLUDING As5,As6. . . . . . . _ . _ 0.06 In2/ft
SKEW _ .. BOX CULVERT SECTIONS WERE DESIGNED ASSUMING TRAFFIC TRAVELING

PARALLEL TO THE SPAN AND UP TO A SKEW ANGLE OF 45° IF CULVERT
SECTIONS ARE PLACED IN A DIFFERENT ARRANGEMENT, THEY MAY NEED TO
BE REDESIGNED. BOX CULVERT END SECTIONS WERE DESIGNED FOR SKEW
EFFECTS AND ARE LOCATED ON FIG. 5-395.102 THROUGH 5-395.110(B).

AXIAL THRUST THE BENEFIT OF AXIAL THRUST WAS NOT INCLUDED IN THE BOX CULVERT
DESIGN FOR THE STRENGTH LIMIT STATE, HOWNEVER IT WAS INCLUDED IN THE
SERVICE LIMIT STATE CRACK CONTROL CHECK.

SHEAR SHEAR CHECKED AT 1.0 dy FROM TIP OF HAUNCH PER AASHTO 5.13.3.6.1.
FOR SLABS OF BOXES WITH LESS THAN 2.0 ft.OF FILL AND FOR WALLS
OF BOXES OF ALL FILL HEIGHTS SHEAR RESISTANCE CALCULATED PER
AASHTO 5.8, SECTIONAL METHOD GENERAL PROCEDURE.
FOR SLABS OF BOXES WITH 2 FT.OF FILL OR GREATER THE SHEAR
RESISTANCE WAS CALCULATED PER AASHTO 5.14.5.3.UP TO A MAXIMUM
THICKNESS OF 12 INCHES. FOR SUCH SLABS WITH THICKNESSES EXCEEDING
12 IN., CONTACT THE BRIDGE STANDARDS UNIT FOR SHEAR PROVISIONS.

CRACK CONTROL  _ . _ . . _ .. _ . _ ... __._._._____.. CRACK CONTROL CHECK PER AASHTO 5.7.3.4 ASSUMING CLASS 2 EXPOSURE
CONDITIONS. THE STRESS IN THE STEEL REINFORCEMENT CALCULATED PER
AASHTO Cl2.1.3 AND LIMITED TO O.6efy. INCLUDE AXIAL THRUST IN
SERVICE LIMIT STATE ANALYSIS.
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REINFORCEMENT REQUIREMENTS @
" FILL
SIZE 2 f'c HEIGHT | T+ | Tb | Ts | WEIGHT Asl As?2 As3 As4 AsT/As8
SPAN x RISE| RANGE
@ 9] ped (Ft) o | any | ano | dbs/ft) | As [LENGTH| M | As [LENGTH| As |LENGTH| As [LENGTH| As |LENGTH
6x4 1 5000 <3 8 8 8 2575 0.29 10'-2" 2'-8" | 0.36 6'-6" 0.30 6'-6" 0.20 4'-g" 0.20 4'-g"
2 5000 3-9 8 8 8 2575 0.24 10'-2" 2'-8" | 0.27 6'-6" 0.28 6'-6" 0.20 4'-g" 0.20 4'-g"
3 5000 9-25 8 8 8 2575 0.52 10'-2" 2'-8" | 0.59 6'-6" 0.60 6'-6" 0.20 4'-g" 0.20 4'-g"
6x5 1 5000 <3 8 8 8 2775 0.26 11'-2" 2'-8" | 0.40 6'-6" 0.35 6'-6" 0.20 5'-g" 0.20 4'-g"
2 5000 3-9 8 8 8 2775 0.22 11'-2" 2'-8" | 0.30 6'-6" 0.31 6'-6" 0.20 5'-g" 0.20 4'-g"
3 5000 9-25 8 8 8 2775 0.46 11'-2" 2'-8" | 0.64 6'-6" 0.66 6'-6" 0.20 5'-g" 0.20 4'-g"
6x6 1 5000 <3 8 8 8 2975 0.24 12'-2" 2'-8" | 0.43 6'-6" 0.39 6'-6" 0.20 6'-6" 0.20 4'-g"
2 5000 3-9 8 8 8 2975 0.20 12'-2" 2'-8" | 0.32 6'-6" 0.34 6'-6" 0.20 6'-6" 0.20 4'-g"
3 5000 9 -25 8 8 8 2975 0.41 12'-2" 2'-8" | 0.67 6'-6" 0.69 6'-6" 0.20 6'-6" 0.20 4'-g"
8x4 1 5000 <3 9 10 8 3325 0.43 10'-8" 2'-10" | 0.38 8'-6" 0.38 8'-6" 0.20 4'-g" 0.24 6'-3"
2 5000 3-8 9 10 8 3325 0.36 10'-8" 2'-10" | 0.35 8'-6" 0.36 8'-6" 0.20 4'-g" 0.24 6'-3"
3 5000 8 - 17 9 10 8 3325 0.59 10'-8" 2'-10" | 0.60 8'-6" 0.61 8'-6" 0.20 4'-g" 0.24 6'-3"
4 5000 17 - 25 9 10 8 3325 0.85 10'-8" 2'-10" | 0.83 8'-6" 0.85 8'-6" 0.20 4'-g" 0.24 6'-8"
8x5 1 5000 <3 9 10 8 3525 0.38 11'-8" 2'-10" | 0.42 8'-6" 0.43 8'-6" 0.20 5'-g" 0.24 6'-3"
2 5000 3-8 9 10 8 3525 0.31 11'-8" 2'-10" | 0.39 8'-6" 0.41 8'-6" 0.20 5'-g" 0.24 6'-3"
3 5000 8 - 17 9 10 8 3525 0.51 11'-8" 2'-10" | 0.65 8'-6" 0.68 8'-6" 0.20 5'-g" 0.24 6'-3"
4 5000 17 - 25 9 10 8 3525 0.74 11'-8" 2'-10" | 0.91 8'-6" 0.93 8'-6" 0.20 5'-g" 0.24 6'-4"
8x6 1 5000 <3 9 10 8 3725 0.35 12'-8" 2'-10" | 0.46 8'-6" 0.47 8'-6" 0.20 6'-6" 0.24 6'-3"
2 5000 3-8 9 10 8 3725 0.28 12'-8" 2'-10" | 0.41 8'-6" 0.44 8'-6" 0.20 6'-6" 0.24 6'-3"
3 5000 8 - 17 9 10 8 3725 0.46 12'-8" 2'-10" | 0.69 8'-6" 0.72 8'-6" 0.20 6'-6" 0.24 6'-3"
4 5000 17 - 25 9 10 8 3725 0.66 12'-8" 2'-10" | 0.96 8'-6" 0.99 8'-6" 0.20 6'-6" 0.24 6'-3"
8x7 1 5000 <3 9 10 8 3925 0.31 13'-8" 2'-10" | 0.49 8'-6" 0.51 8'-6" 0.20 T'-6" 0.24 6'-3"
2 5000 3-8 9 10 8 3925 0.26 13'-8" 2'-10" | 0.43 8'-6" 0.47 8'-6" 0.20 T'-6" 0.24 6'-3"
3 5000 8 - 17 9 10 8 3925 0.42 13'-8" 2'-10" | 0.72 8'-6" 0.75 8'-6" 0.20 T'-6" 0.24 6'-3"
4 5000 17 - 25 9 10 8 3925 0.60 13'-8" 2'-10" | 0.99 8'-6" 1.02 8'-6" 0.20 T'-6" 0.24 6'-3"
8x8 1 5000 <3 9 10 8 4125 0.29 14'-8" 2'-10" | 0.52 8'-6" 0.54 8'-6" 0.20 8'-6" 0.24 6'-3"
2 5000 3-8 9 10 8 4125 0.24 14'-8" 2'-10" | 0.45 8'-6" 0.49 8'-6" 0.20 8'-6" 0.24 6'-3"
3 5000 8 - 17 9 10 8 4125 0.39 14'-8" 2'-10" | 0.73 8'-6" 0.77 8'-6" 0.20 8'-6" 0.24 6'-3"
4 5000 17 - 25 9 10 8 4125 0.55 14'-8" 2'-10" | 1.01 8'-6" 1.04 8'-6" 0.20 8'-6" 0.24 6'-3"
10x4 1 5000 <3 9 10 8 3800 0.66 10'-8" 2'-10" | 0.50 10'-6" 0.48 10'-g" 0.20 4'-g" 0.24 8'-3"
2 5000 3-7 9 10 8 3800 0.55 10'-8" 2'-10" | 0.47 10'-6" 0.48 10'-g" 0.20 4'-g" 0.24 8'-3"
3 5000 T7-15 9 10 8 3800 0.90 10'-8" 2'-10" | 0.78 10'-6" 0.79 10'-g" 0.20 4'-g" 0.24 8'-10"
4 6000 15 - 25 10 10 8 3950 1.33 11'-9" 3'-4" 1.17 10'-6" 1.19 10'-g" 0.20 4'-g" 0.24 8'-11"
10%x5 1 5000 <3 9 10 8 4000 0.59 11'-8" 2'-10" | 0.56 10'-6" 0.54 10'-g" 0.20 5'-g" 0.24 8'-3"
2 5000 3-7 9 10 8 4000 0.50 11'-8" 2'-10" | 0.52 10'-6" 0.54 10'-6" 0.20 5'-g" 0.24 8'-3"
3 5000 T7-15 9 10 8 4000 0.79 11'-8" 2'-10" | 0.86 10'-6" 0.88 10'-6" 0.20 5'-g" 0.24 8'-6"
4 6000 15 - 25 10 10 8 4150 1.15 12'-3" 3'-1" 1.29 10'-6" 1.31 10'-6" 0.20 5'-g" 0.24 8'-11"
10x6 1 5000 <3 9 10 8 4200 0.54 12'-8" 2'-10" | 0.61 10'-6" 0.59 10'-6" 0.20 6'-6" 0.24 8'-3"
2 5000 3-7 9 10 8 4200 0.45 12'-8" 2'-10" | 0.56 10'-6" 0.59 10'-6" 0.20 6'-6" 0.24 8'-3"
3 5000 T7-15 9 10 8 4200 0.71 12'-8" 2'-10" | 0.92 10'-6" 0.94 10'-6" 0.20 6'-6" 0.24 8'-3"
4 6000 15 - 25 10 10 8 4350 1.02 12'-10" 2'-10" | 1.37 10'-6" 1.40 10'-6" 0.20 6'-6" 0.24 8'-11"
10x7 1 5000 <3 9 10 8 4400 0.50 14'-4" 3'-2" | 0.66 10'-6" 0.63 10'-6" 0.20 T'-6" 0.24 T'-8"
2 5000 3-7 9 10 8 4400 0.42 13'-8" 2'-10" | 0.59 10'-6" 0.63 10'-6" 0.20 T'-6" 0.24 8'-3"
3 5000 T-15 9 10 8 4400 0.65 13'-8" 2'-10" | 0.97 10'-6" 1.00 10'-6" 0.20 T'-6" 0.24 8'-3"
4 6000 15 - 25 10 10 8 4550 0.92 13'-9" 2'-10" | 1.43 10'-6" 1.46 10'-6" 0.20 T'-6" 0.24 8'-8"
10x8 1 5000 <3 9 10 8 4600 0.46 14'-8" 2'-10" | 0.69 10'-6" 0.66 10'-6" 0.20 8'-6" 0.24 8'-3"
2 5000 3-7 9 10 8 4600 0.39 14'-8" 2'-10" | 0.62 10'-6" 0.66 10'-6" 0.20 8'-6" 0.24 8'-3"
3 5000 T-15 9 10 8 4600 0.60 14'-8" 2'-10" | 1.00 10'-6" 1.04 10'-6" 0.20 8'-6" 0.24 8'-3"
4 6000 15 - 25 10 10 8 4750 0.85 14'-9" 2'-10" | 1.52 10'-6" 1.57 10'-6" 0.20 8'-6" 0.24 8'-5"
10x9 1 5000 <3 9 10 8 4800 0.43 15'-8" 2'-10" | 0.73 10'-6" 0.70 10'-6" 0.20 9'-g" 0.24 8'-3"
2 5000 3-7 9 10 8 4800 0.36 15'-8" 2'-10" | 0.65 10'-6" 0.70 10'-6" 0.20 9'-g" 0.24 8'-3"
3 5000 T-15 9 10 8 4800 0.56 15'-8" 2'-10" | 1.03 10'-6" 1.07 10'-6" 0.20 9'-6" 0.24 8'-3"
4 6000 15 - 25 10 10 8 4950 0.79 17'-1" 3'-6" | 1.54 10'-6" 1.60 10'-6" 0.20 9'-6" 0.24 6'-11"
10x10 1 5000 <3 9 10 8 5000 0.42 16'-8" 2'-10" | 0.77 10'-6" 0.74 10'-6" 0.20 10'-6" 0.24 8'-3"
2 5000 3-7 9 10 8 5000 0.42 16'-8" 2'-10" | 0.68 10'-6" 0.73 10'-6" 0.20 10'-6" 0.24 8'-3"
3 5000 T7T-15 9 10 8 5000 0.56 18'-0" 3'-6" | 1.05 10'-6" 1.09 10'-6" 0.22 10'-6" 0.24 6'-11"
4 6000 15 - 25 10 11 9 5575 0.74 18'-4" 3'-7" | 1.34 10'-6" 1.43 10'-6" 0.22 10'-6" 0.27 6'-11"

REVISION: 10-09-2015

APPROMED: MARCH 24, 2011
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BOX CULVERT CROSS SECTION

GENERAL NOTES

SEE STANDARD FIG. 5-395.100(A) FOR BASIS OF DESIGN. FILL HEIGHT IS DEFINED AS THE
DISTANCE FROM THE TOP OF THE CULVERT TO THE TOP OF THE PAVEMENT OR TO TOP
OF FILL IF THERE IS NO PAVEMENT.

DESIGNS FOR FILL HEIGHTS GREATER THAN SHOWN IN THE TABLES ARE AVAILABLE FROM
THE MnDOT BRIDGE OFFICE.

SEE STANDARD FIG. 5-395.101(A) AND FIG. 5-397.101(B) FOR ADDITIONAL INFORMATION.
TRANSVERSE REINFORCEMENT IS PARALLEL TO THE CULVERT SPAN. LONGITUDINAL
REINFORCEMENT IS PERPENDICULAR TO THE CULVERT SPAN.

IF THE FILL HEIGHT RANGE EXTENDS INTO MORE THAN ONE CLASS, USE THE CLASS WITH THE

LARGEST STEEL AREAS. CHECK MAXIMUM AND MINIMUM FILL HEIGHTS OVER THE FULL AREA
OF ROADWAY AND SHOULDERS.

ROADWAY OR SHOULDER FILL HEIGHTS OF LESS THAN 2'-0" REQUIRE A DISTRIBUTION SLAB.
EXTEND THE WIDTH OF THE DISTRIBUTION SLAB TO THE OUTSIDE EDGES OF THE ROADWAY
SHOULDERS UNLESS DIRECTED BY THE ENGINEER.

USE CONCRETE MIX 3S52 FOR THE DISTRIBUTION SLAB.

PLACE 6" THICK CAST-IN-PLACE DISTRIBUTION SLABS WITH NO.5 BARS AT 1'-0"
TRANSVERSELY AND NO.5 BARS AT 1'-0" LONGITUDINALLY. EPOXY COAT ALL
DISTRIBUTION SLAB REINFORCEMENT. CENTER DISTRIBUTION SLAB JOINTS OVER
BARREL SEGMENTS. PROVIDE 3" MINIMUM GRANULAR MATERIAL PER SPEC. 3149.2.B.2
BETWEEN BARREL AND DISTRIBUTION SLAB.

PRECAST DISTRIBUTION SLABS WITH THE SAME REINFORCEMENT MAY BE USED FOR
FILL HEIGHTS OVER 1'-0". CENTER DISTRIBUTION SLAB JOINTS OVER BARREL
SEGMENTS. PROVIDE 6" MIN GRANULAR MATERIAL PER SPEC. 3149.2.B.2 BETWEEN
BARREL AND DISTRIBUTION SLAB.

REDESIGN DISTRIBUTION SLAB PER THE MnDOT PAVEMENT DESIGN MANUAL IF IT IS
USED AS PAVEMENT SURFACE.

CULVERT WEIGHT IS BASED ON 150 P.C.F. WITH A HAUNCH SIZE OF 12 INCHES.

@ REINFORCEMENT AREAS ARE IN SQUARE INCHES PER LINEAL FOOT OF BARREL. ALL
REINFORCEMENT LENGTHS AND AREAS ARE MINIMUM REQUIREMENTS. REINFORCEMENT
REQUIREMENTS ARE FOR WELDED WIRE REINFORCEMENT WITH MINIMUM SPECIFIED YIELD
STRESS OF 65 ksl. IF BAR REINFORCEMENT IS SUBSTITUTED FOR WELDED WIRE
REINFORCEMENT, INCREASE THE AREA OF REINFORCEMENT BY 8%, AND SUBMIT DESIGN
CALCULATIONS VERIFYING COMPLIANCE WITH AASHTO 5.7.3.4 "CONTROL CRACKING BY
DISTRIBUTION OF REINFORCEMENT".

@ PLACE LONGITUDINAL REINFORCEMENT DENOTED AS As5 AND As6 IN ALL SLABS
AND WALLS WITH A MINIMUM OF .06 IN2/FT.

FIG. 5-395.100(B)

DO NOT INCLUDE TABLES WITH PLAN

TITLE:

PRECAST CONCRETE
BOX CULVERT TABLES




REINFORCEMENT REQUIREMENTS @
FILL
m 1
SIZE | & | f'c | HEIGHT | T+ | Tb WEIGHT As2 As3 As4 AsT/As8
SPAN x RISE| _ RANGE
O] psh (Ft) (n) | ano bs./Ft) | As M | As |LENGTH| As |LENGTH| As |LENGTH| As |LENGTH
12x4 1 5000 <3 9 10 8 4275 0.91 3'-10" | 0.65 12'-6" 0.63 12'-6" 0.20 4'-g" 0.24 8'-10"
2 5000 3-7 9 10 8 4275 0.83 3'-8" | 0.63 12'-6" 0.63 12'-6" 0.20 4'-g" 0.24 8'-11"
3 5000 T7-15 10 10 9 4575 1.21 4'-5" | 0.92 12'-6" 0.94 12'-6" 0.22 4'-g" 0.24 8'-11"
4 6000 15 - 22 11 11 9 4925 1.57 4'-p" 1.25 12'-6" 1.26 12'-6" 0.22 4'-g" 0.27 8'-11"
12%5 1 5000 <3 9 10 8 4475 0.83 3'-9" | 0.72 12'-6" 0.71 12'-6" 0.20 5'-g" 0.24 8'-10"
2 5000 3-7 9 10 8 4475 0.74 3'-6" | 0.70 12'-6" 0.71 12'-6" 0.20 5'-g" 0.24 8'-11"
3 5000 T7-15 10 10 8 4650 1.16 3'-3" 1.13 12'-6" 1.15 12'-6" 0.20 5'-g" 0.24 10'-11"
4 6000 15 - 22 11 11 9 5150 1.36 3'-6" 1.37 12'-6" 1.39 12'-6" 0.22 5'-g" 0.27 10'-11"
12%6 1 5000 <3 9 10 8 4675 0.77 3'-7" | 0.78 12'-6" 0.77 12'-6" 0.20 6'-6" 0.24 8'-10"
2 5000 3-7 9 10 8 4675 0.66 2'-10" | 0.75 12'-6" 0.77 12'-6" 0.20 6'-6" 0.24 10'-3"
3 5000 T7T-15 10 10 8 4850 1.04 3'-0" 1.21 12'-6" 1.24 12'-6" 0.20 6'-6" 0.24 10'-11"
4 6000 15 - 22 11 11 9 5375 1.23 3'-3" | 1.49 12'-6" 1.52 12'-6" 0.22 6'-6" 0.27 10'-11"
12x7 1 5000 <3 9 10 8 4875 0.71 3'-6" | 0.83 12'-6" 0.82 12'-6" 0.20 T'-6" 0.24 8'-11"
2 5000 3-7 9 10 8 4875 0.61 2'-10" | 0.80 12'-6" 0.82 12'-6" 0.20 T'-6" 0.24 10'-3"
3 5000 T-15 10 10 8 5050 0.95 2'-10" | 1.27 12'-6" 1.31 12'-6" 0.20 T'-6" 0.24 11'-0"
4 6000 15 - 22 11 11 9 5600 1.12 31" 1.56 12'-6" 1.60 12'-6" 0.22 T'-6" 0.27 10'-11"
12x8 1 5000 <3 9 10 8 5075 0.67 3'-6" | 0.88 12'-6" 0.87 12'-6" 0.20 8'-6" 0.24 8'-11"
2 5000 3-7 9 10 8 5075 0.57 2'-10" | 0.84 12'-6" 0.87 12'-6" 0.20 8'-6" 0.24 10'-3"
3 5000 T-15 10 10 8 5250 0.87 2'-10" | 1.32 12'-6" 1.37 12'-6" 0.20 8'-6" 0.24 10'-9"
4 6000 15 - 22 11 11 9 5825 1.04 3'-0" | 1.62 12'-6" 1.67 12'-6" 0.22 8'-6" 0.27 10'-11"
12x9 1 5000 <3 9 10 8 5275 0.62 3'-6" | 0.92 12'-6" 0.92 12'-6" 0.20 9'-6" 0.24 8'-11"
2 5000 3-7 9 10 8 5275 0.53 2'-10" | 0.87 12'-6" 0.92 12'-6" 0.20 9'-6" 0.24 10'-3"
3 5000 T7T-15 10 10 8 5450 0.82 2'-10" | 1.36 12'-6" 1.42 12'-6" 0.20 9'-6" 0.24 10'-7"
4 6000 15 - 22 11 11 9 6050 0.97 3'-0" | 1.66 12'-6" 1.72 12'-6" 0.22 9'-6" 0.27 10'-8"
12%10 1 5000 <3 9 10 8 5475 0.59 3'-6" | 0.97 12'-6" 0.96 12'-6" 0.20 10'-6" 0.24 8'-11"
2 5000 3-7 9 10 8 5475 0.50 2'-10" | 0.90 12'-6" 0.96 12'-6" 0.20 10'-6" 0.24 10'-3"
3 5000 T7T-15 10 10 8 5650 0.77 3'-7 | 1.39 12'-6" 1.52 12'-6" 0.20 10'-6" 0.24 8'-11"
4 6000 15 - 22 11 11 9 6275 0.92 3'-9" | 1.69 12'-6" 1.76 12'-6" 0.22 10'-6" 0.27 8'-11"
12x11 1 5000 <3 9 10 8 5675 0.59 3'-6" | 1.01 12'-6" 1.00 12'-6" 0.23 11'-6" 0.24 8'-11"
2 5000 3-7 9 10 8 5675 0.51 3'-6" | 0.93 12'-6" 1.00 12'-6" 0.23 11'-6" 0.24 8'-11"
3 5000 T-15 10 10 8 5850 0.80 3'-7" 1.41 12'-6" 1.56 12'-6" 0.23 11'-6" 0.24 8'-11"
4 6000 15 - 22 11 11 9 6500 0.92 3'-9" 1.71 12'-6" 1.79 12'-6" 0.23 11'-6" 0.27 8'-11"
12x12 1 5000 <3 9 10 8 5875 0.60 3'-6" | 1.05 12'-6" 1.04 12'-6" 0.31 12'-6" 0.24 8'-11"
2 5000 3-7 9 10 8 5875 0.60 4'-2" | 0.96 12'-6" 1.04 12'-6" 0.31 12'-6" 0.24 T'-7"
3 5000 T7T-15 10 10 9 6375 0.76 4'-3" | 1,33 12'-6" 1.43 12'-6" 0.31 12'-6" 0.24 T7'-9"
4 6000 15 - 22 11 11 10 7075 0.89 3'-10" | 1.62 12'-6" 1.71 12'-6" 0.31 12'-6" 0.27 8'-11"
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BOX CULVERT CROSS SECTION

GENERAL NOTES

SEE STANDARD FIG. 5-395.100(A) FOR BASIS OF DESIGN. FILL HEIGHT IS DEFINED AS THE
DISTANCE FROM THE TOP OF THE CULVERT TO THE TOP OF THE PAVEMENT OR TO TOP
OF FILL IF THERE IS NO PAVEMENT.

DESIGNS FOR FILL HEIGHTS GREATER THAN SHOWN IN THE TABLES ARE AVAILABLE FROM
THE MnDOT BRIDGE OFFICE.

SEE STANDARD FIG. 5-395.101(A) AND FIG. 5-397.101(B) FOR ADDITIONAL INFORMATION.
TRANSVERSE REINFORCEMENT IS PARALLEL TO THE CULVERT SPAN. LONGITUDINAL
REINFORCEMENT IS PERPENDICULAR TO THE CULVERT SPAN.

IF THE FILL HEIGHT RANGE EXTENDS INTO MORE THAN ONE CLASS, USE THE CLASS WITH THE

LARGEST STEEL AREAS. CHECK MAXIMUM AND MINIMUM FILL HEIGHTS OVER THE FULL AREA
OF ROADWAY AND SHOULDERS.

ROADWAY OR SHOULDER FILL HEIGHTS OF LESS THAN 2'-0" REQUIRE A DISTRIBUTION SLAB.
EXTEND THE WIDTH OF THE DISTRIBUTION SLAB TO THE OUTSIDE EDGES OF THE ROADWAY
SHOULDERS UNLESS DIRECTED BY THE ENGINEER.

USE CONCRETE MIX 3S52 FOR THE DISTRIBUTION SLAB.

PLACE 6" THICK CAST-IN-PLACE DISTRIBUTION SLABS WITH NO.5 BARS AT 1'-0"
TRANSVERSELY AND NO.5 BARS AT 1'-0" LONGITUDINALLY. EPOXY COAT ALL
DISTRIBUTION SLAB REINFORCEMENT. CENTER DISTRIBUTION SLAB JOINTS OVER
BARREL SEGMENTS. PROVIDE 3" MINIMUM GRANULAR MATERIAL PER SPEC. 3149.2.B.2
BETWEEN BARREL AND DISTRIBUTION SLAB.

PRECAST DISTRIBUTION SLABS WITH THE SAME REINFORCEMENT MAY BE USED FOR
FILL HEIGHTS OVER 1'-0". CENTER DISTRIBUTION SLAB JOINTS OVER BARREL
SEGMENTS. PROVIDE 6" MIN GRANULAR MATERIAL PER SPEC. 3149.2.B.2 BETWEEN
BARREL AND DISTRIBUTION SLAB.

REDESIGN DISTRIBUTION SLAB PER THE MnDOT PAVEMENT DESIGN MANUAL IF IT IS
USED AS PAVEMENT SURFACE.

CULVERT WEIGHT IS BASED ON 150 P.C.F. WITH A HAUNCH SIZE OF 12 INCHES.

@ REINFORCEMENT AREAS ARE IN SQUARE INCHES PER LINEAL FOOT OF BARREL. ALL
REINFORCEMENT LENGTHS AND AREAS ARE MINIMUM REQUIREMENTS. REINFORCEMENT
REQUIREMENTS ARE FOR WELDED WIRE REINFORCEMENT WITH MINIMUM SPECIFIED YIELD
STRESS OF 65 ksl. IF BAR REINFORCEMENT IS SUBSTITUTED FOR WELDED WIRE
REINFORCEMENT, INCREASE THE AREA OF REINFORCEMENT BY 8%, AND SUBMIT DESIGN
CALCULATIONS VERIFYING COMPLIANCE WITH AASHTO 5.7.3.4 "CONTROL CRACKING BY
DISTRIBUTION OF REINFORCEMENT".

@ PLACE LONGITUDINAL REINFORCEMENT DENOTED AS As5 AND As6 IN ALL SLABS
AND WALLS WITH A MINIMUM OF .06 IN2/FT.

FIG. 5-395.100(C)

DO NOT INCLUDE TABLES WITH PLAN

TITLE:

PRECAST CONCRETE
BOX CULVERT TABLES




REINFORCEMENT REQUIREMENTS @
2 ' FILL Asl As? As3 As4 AsT/As8
SIZE | » | f'C | HEIGHT | Tt | Tb | Ts | WEIGHT s s S S SI/AS
SPAN x RISE| _ RANGE
O] psh (Ft) o | ano | ano | dbsFto | As |[LENGTH| M | As |LENGTH| As |LENGTH| As [LENGTH| As |LENGTH
14x4 1 5000 <3 10 10 8 4950 1.11 13'-5" 4'-2" | 0.76 14'-6" 0.73 14'-6" 0.20 4'-g" 0.24 10'-11"
2 5000 3-6 10 10 8 4950 1.05 13'-2" 4'-0" | 0.73 14'-6" 0.73 14'-6" 0.20 4'-g" 0.24 10'-11"
3 5000 6 - 11 10 10 9 5075 1.33 15'-8" 5'-3" | 0.94 14'-6" 0.95 14'-6" 0.22 4'-g" 0.24 9'-
4 6000 11 - 16 11 12 10 5825 1.49 14'-7" 4'-7" 1.11 14'-6" 1.13 14'-6" 0.24 4'-g" 0.29 10'-11"
14%5 1 5000 <3 10 10 8 5150 0.99 14'-2" 4'-0" | 0.84 14'-6" 0.81 14'-6" 0.20 5'-g" 0.24 | 10'-10"
2 5000 3-6 10 10 8 5150 0.93 13'-10" 3'-10" | 0.81 14'-6" 0.81 14'-6" 0.20 5'-g" 0.24 10'-11"
3 5000 6 - 11 10 10 9 5300 1.22 15'-0" 4'-5" 1.03 14'-6" 1.06 14'-6" 0.22 5'-g" 0.24 10'-11"
4 6000 11 - 16 11 12 10 6075 1.34 15'-5" 4'-6" 1.21 14'-6" 1.25 14'-6" 0.24 5'-g" 0.29 10'-11"
14%6 1 5000 <3 10 10 8 5350 0.90 14'-8" 3'-9" 0.91 14'-6" 0.88 14'-6" 0.20 6'-6" 0.24 10'-11"
2 5000 3-6 10 10 8 5350 0.84 12'-9" 2'-10" | 0.87 14'-6" 0.88 14'-6" 0.20 6'-6" 0.24 12'-8"
3 5000 6 - 11 10 10 9 5525 1.13 15'-8" 4'-3" 1.11 14'-6" 1.14 14'-6" 0.22 6'-6" 0.24 10'-11"
4 6000 11 - 16 11 12 10 6325 1.23 16'-1" 4'-4" | 1.30 14'-6" 1.35 14'-6" 0.24 6'-6" 0.29 10'-11"
14x7 1 5000 <3 10 10 8 5550 0.83 157" 3'-9" | 0.97 14'-6" 0.94 14'-6" 0.20 T'-6" 0.24 | 10'-10"
2 5000 3-6 10 10 8 5550 0.77 13'-9" 2'-10" | 0.92 14'-6" 0.94 14'-6" 0.20 T'-6" 0.24 12'-5"
3 5000 6 - 11 10 10 9 5750 1.06 16'-5" 4'-2m 1.18 14'-6" 1.22 14'-6" 0.22 T'-6" 0.24 10'-11"
4 6000 11 - 16 11 12 10 6575 1.15 16'-9" 4'-2" | 1.39 14'-6" 1.44 14'-6" 0.24 T'-6" 0.29 10'-11"
14x8 1 5000 <3 10 10 8 5750 0.76 16'-4" 3'-7" | 1.02 14'-6" 1.00 14'-6" 0.20 8'-6" 0.24 | 10'-10"
2 5000 3-6 10 10 8 5750 0.71 14'-9" 2'-10" | 0.97 14'-6" 1.00 14'-6" 0.20 8'-6" 0.24 12'-3"
3 5000 6 - 11 10 10 9 5975 1.00 17'-3" 4'-qn 1.24 14'-6" 1.29 14'-6" 0.22 8'-6" 0.24 10'-11"
4 6000 11 - 16 11 12 10 6825 1.08 17'- 4'-qn 1.43 14'-6" 1.53 14'-6" 0.24 8'-6" 0.29 10'-11"
14x9 1 5000 <3 10 10 8 5950 0.70 17'-2" 3'-6" | 1.07 14'-6" 1.05 14'-6" 0.20 9'-6" 0.24 10'-11"
2 5000 3-6 10 10 8 5950 0.66 15'-9" 2'-10" | 1.01 14'-6" 1.05 14'-6" 0.20 9'-6" 0.24 12'-3"
3 5000 6 - 11 10 10 9 6200 0.95 18'-0" 3'-11" | 1.29 14'-6" 1.35 14'-6" 0.22 9'-6" 0.24 10'-11"
4 6000 11 - 16 11 12 10 7075 1.01 18'-4" 4'-0" | 1.50 14'-6" 1.59 14'-6" 0.24 9'-6" 0.29 10'-11"
14%10 1 5000 <3 10 10 8 6150 0.68 18'-1" 3'-6" 1.12 14'-6" 1.09 14'-6" 0.20 10'-6" 0.24 10'-11"
2 5000 3-6 10 10 8 6150 0.62 16'-9" 2'-10" | 1.05 14'-6" 1.09 14'-6" 0.20 10'-6" 0.24 12'-3"
3 5000 6 - 11 10 10 9 6425 0.90 18'-11" 3'-11" | 1.33 14'-6" 1.40 14'-6" 0.22 10'-6" 0.24 10'-11"
4 6000 11 - 16 11 12 10 7325 0.96 19'-2" 3'-11" | 1.54 14'-6" 1.64 14'-6" 0.24 10'-6" 0.29 10'-11"
14x11 1 5000 <3 10 10 8 6350 0.67 19'-1" 3'-6" 1.15 14'-6" 1.14 14'-6" 0.20 11'-6" 0.24 10'-11"
2 5000 3-6 10 10 8 6350 0.60 19'-1" 3'-6" | 1.08 14'-6" 1.14 14'-6" 0.20 11'-6" 0.24 10'-11"
3 5000 6 - 11 10 10 9 6650 0.86 19'-9" 3'-10" | 1.37 14'-6" 1.52 14'-6" 0.22 11'-6" 0.24 10'-11"
4 6000 11 - 16 11 12 10 7575 0.91 20'-1" 3'-10" | 1.58 14'-6" 1.69 14'-6" 0.24 11'-6" 0.29 10'-11"
14x12 1 5000 <3 10 10 8 6550 0.67 20'-1" 3'-6" | 1.29 14'-6" 1.19 14'-6" 0.26 12'-6" 0.24 10'-11"
2 5000 3-6 10 10 8 6550 0.62 20'-1" 3'-6" 1.11 14'-6" 1.19 14'-6" 0.26 12'-6" 0.24 10'-11"
3 5000 6 - 11 10 10 9 6875 0.83 | 21'-10" 4'-4" | 1.40 14'-6" 1.57 14'-6" 0.26 12'-6" 0.24 9'-9g"
4 6000 11 - 16 11 12 10 7825 0.90 21'-0" 3'-10" | l1.e1 14'-6" 1.73 14'-6" 0.26 12'-6" 0.29 10'-11"
14x13 1 5000 <3 10 10 8 6750 0.69 22'-5" 4'-2" 1.57 14'-6" 1.23 14'-6" 0.36 13'-6" 0.24 9"
2 5000 3-6 10 10 8 6750 0.69 23'-3" 4'-7" 1.14 14'-g" 1.23 14'-g" 0.36 13'-6" 0.24 8'-9"
3 5000 6 - 11 10 10 9 7100 0.85 | 22'-10" 4'-4" 1.43 14'-g" 1.62 14'-6" 0.36 13'-6" 0.24 9'-10"
4 6000 11 - 16 11 12 10 8075 0.91 23'-5" 4'-6" | 1.64 14'-" 1.77 14'-g" 0.36 13'-6" 0.29 9'-"
14x14 1 6000 <3 10 10 8 6950 0.73 26'-9" 5'-10" | 1.83 14'-" 1.27 14'-g" 0.47 14'-6" 0.24 6'-3"
2 5000 3-6 10 10 8 6950 0.73 25'-11" 5'-5" 1.17 14'-" 1.27 14'-g" 0.47 14'-6" 0.24 7'-1"
3 5000 6 - 11 10 10 10 7725 0.81 24'-10" 4'-10" | 1.36 14'-6" 1.55 14'-6" 0.47 14'-6" 0.24 8'-10"
4 6000 11 - 16 11 12 11 8725 0.87 24'-7" 4'-7" 1.56 14'-6" 1.71 14'-6" 0.47 14'-6" 0.29 9'-g"
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BOX CULVERT CROSS SECTION

GENERAL NOTES

SEE STANDARD FIG. 5-395.100(A) FOR BASIS OF DESIGN. FILL HEIGHT IS DEFINED AS THE
DISTANCE FROM THE TOP OF THE CULVERT TO THE TOP OF THE PAVEMENT OR TO TOP
OF FILL IF THERE IS NO PAVEMENT.

DESIGNS FOR FILL HEIGHTS GREATER THAN SHOWN IN THE TABLES ARE AVAILABLE FROM
THE MnDOT BRIDGE OFFICE.

SEE STANDARD FIG. 5-395.101(A) AND FIG. 5-397.101(B) FOR ADDITIONAL INFORMATION.
TRANSVERSE REINFORCEMENT IS PARALLEL TO THE CULVERT SPAN. LONGITUDINAL
REINFORCEMENT IS PERPENDICULAR TO THE CULVERT SPAN.

IF THE FILL HEIGHT RANGE EXTENDS INTO MORE THAN ONE CLASS, USE THE CLASS WITH THE

LARGEST STEEL AREAS. CHECK MAXIMUM AND MINIMUM FILL HEIGHTS OVER THE FULL AREA
OF ROADWAY AND SHOULDERS.

ROADWAY OR SHOULDER FILL HEIGHTS OF LESS THAN 2'-0" REQUIRE A DISTRIBUTION SLAB.
EXTEND THE WIDTH OF THE DISTRIBUTION SLAB TO THE OUTSIDE EDGES OF THE ROADWAY
SHOULDERS UNLESS DIRECTED BY THE ENGINEER.

USE CONCRETE MIX 3S52 FOR THE DISTRIBUTION SLAB.

PLACE 6" THICK CAST-IN-PLACE DISTRIBUTION SLABS WITH NO.5 BARS AT 1'-0"
TRANSVERSELY AND NO.5 BARS AT 1'-0" LONGITUDINALLY. EPOXY COAT ALL
DISTRIBUTION SLAB REINFORCEMENT. CENTER DISTRIBUTION SLAB JOINTS OVER
BARREL SEGMENTS. PROVIDE 3" MINIMUM GRANULAR MATERIAL PER SPEC. 3149.2.B.2
BETWEEN BARREL AND DISTRIBUTION SLAB.

PRECAST DISTRIBUTION SLABS WITH THE SAME REINFORCEMENT MAY BE USED FOR
FILL HEIGHTS OVER 1'-0". CENTER DISTRIBUTION SLAB JOINTS OVER BARREL
SEGMENTS. PROVIDE 6" MIN GRANULAR MATERIAL PER SPEC. 3149.2.B.2 BETWEEN
BARREL AND DISTRIBUTION SLAB.

REDESIGN DISTRIBUTION SLAB PER THE MnDOT PAVEMENT DESIGN MANUAL IF IT IS
USED AS PAVEMENT SURFACE.

CULVERT WEIGHT IS BASED ON 150 P.C.F. WITH A HAUNCH SIZE OF 12 INCHES.

@ REINFORCEMENT AREAS ARE IN SQUARE INCHES PER LINEAL FOOT OF BARREL. ALL
REINFORCEMENT LENGTHS AND AREAS ARE MINIMUM REQUIREMENTS. REINFORCEMENT
REQUIREMENTS ARE FOR WELDED WIRE REINFORCEMENT WITH MINIMUM SPECIFIED YIELD
STRESS OF 65 ksl. IF BAR REINFORCEMENT IS SUBSTITUTED FOR WELDED WIRE
REINFORCEMENT, INCREASE THE AREA OF REINFORCEMENT BY 8%, AND SUBMIT DESIGN
CALCULATIONS VERIFYING COMPLIANCE WITH AASHTO 5.7.3.4 "CONTROL CRACKING BY
DISTRIBUTION OF REINFORCEMENT".

@ PLACE LONGITUDINAL REINFORCEMENT DENOTED AS As5 AND As6 IN ALL SLABS
AND WALLS WITH A MINIMUM OF .06 IN2/FT.

FIG. 5-395.100(D)

DO NOT INCLUDE TABLES WITH PLAN

TITLE:

PRECAST CONCRETE
BOX CULVERT TABLES




REINFORCEMENT REQUIREMENTS ®
SIZE | & | f'c FILL Asl As2 As3 As4 AsT/As8
S| | HEIGHT | T+ | Tb | Ts | WEIGHT
ps
e RANCE | 1 1o | sty | As |LENGTH| M | As [LENGTH| As |LENGTH| As |LENGTH| As |LENGTH
16x4 1 5000 <3 10 11 9 5800 1.33 16'-11" 5'-10" | 0.87 16'-6" 0.81 16'-6" 0.22 4'-g" 0.27 10'-5"
2 5000 3-6 10 11 9 5800 1.24 15'-7" 5'-2" | 0.83 16'-6" 0.81 16'-6" 0.22 4'-g" 0.27 11'-5"
3 5000 6 - 10 10 11 10 5950 1.48 17'-4" 6'-1" 1.01 16'-6" 1.00 16'-6" 0.24 4'-g" 0.27 10'-5"
4 6000 10 - 16 12 12 11 6750 1.85 16'-8" 5'-7" | 1.30 16'-6" 1.32 16'-6" 0.27 4'-g" 0.29 11'-1"
16Xx5 1 5000 <3 10 11 9 6025 1.23 17'-7" 5'-8" | 0.95 16'-6" 0.90 16'-6" 0.22 5'-g" 0.27 10'-5"
2 5000 3-6 10 11 9 6025 1.14 16'-3" 5'-0" | 0.91 16'-6" 0.90 16'-6" 0.22 5'-g" 0.27 11'-5"
3 5000 6 - 10 10 11 10 6200 1.36 17'-4" 5'-7" | 1.09 16'-6" 1.11 16'-6" 0.24 5'-g" 0.27 11'-3"
4 6000 10 - 16 12 12 10 6850 1.84 15'-10" 4'-8" | 1.55 16'-6" 1.57 16'-6" 0.24 5'-6" 0.29 12'-9"
16X6 1 5000 <3 10 11 9 6250 1.15 17'-3" 5'-0" | 1.01 16'-6" 0.98 16'-6" 0.22 6'-6" 0.27 11'-5"
2 5000 3-6 10 11 9 6250 1.06 17'-0" 4'-11" | 0.98 16'-6" 0.98 16'-6" 0.22 6'-6" 0.27 11'-5"
3 5000 6 - 10 10 11 9 6250 1.38 18'-1" 5'-5" | 1.27 16'-6" 1.32 16'-6" 0.22 6'-6" 0.27 11'-5"
4 6000 10 - 16 12 12 10 7100 1.69 16'-10" 4'-8" | 1.66 16'-6" 1.69 16'-6" 0.24 6'-6" 0.29 12'-9"
16XT 1 5000 <3 10 11 8 6250 1.13 16'-10" 4'-4" 1.17 16'-6" 1.16 16'-6" 0.20 7'-6" 0.27 12'-9"
2 5000 3-6 10 11 8 6250 1.05 16'-6" 4'-2" 1.14 16'-6" 1.16 16'-6" 0.20 7'-6" 0.27 | 12'-10"
3 5000 6 - 10 10 11 9 6475 1.29 17'-5" 4'-7" | 1.34 16'-6" 1.41 16'-6" 0.22 7'-6" 0.27 | 12'-10"
4 6000 10 - 16 12 12 10 7350 1.57 | 17'-10" 4'-8" | 1.76 16'-6" 1.80 16'-6" 0.24 7'-6" 0.29 12'-9"
16x8 1 5000 <3 10 11 8 6450 1.05 17'-6" 4'-2" | 1.23 16'-6" 1.23 16'-6" 0.20 8'-6" 0.27 12'-9"
2 5000 3-6 10 11 8 6450 0.97 17'-2" 4'-0" | 1.20 16'-6" 1.23 16'-6" 0.20 8'-6" 0.27 12'-9"
3 5000 6 - 10 10 11 9 6700 1.20 18'-2" 4'-6" | 1.41 16'-6" 1.50 16'-6" 0.22 8'-6" 0.27 | 12'-10"
4 6000 10 - 16 12 12 10 7600 1.47 | 18'-10" 4'-8" | 1.84 16'-6" 1.89 16'-6" 0.24 8'-6" 0.29 12'-9"
16Xx9 1 5000 <3 10 11 8 6650 0.98 18'-4" 4'-1" | 1.29 16'-6" 1.28 16'-6" 0.20 9'-6" 0.27 12'-9"
2 5000 3-6 10 11 8 6650 0.90 | 17'-11" 3'-10" | 1.24 16'-6" 1.28 16'-6" 0.20 9'-6" 0.27 12'-9"
3 5000 6 - 10 10 11 9 6925 1.13 18'-11" 4'-4" | 1,53 16'-6" 1.57 16'-6" 0.22 9'-6" 0.27 12'-9"
4 6000 10 - 16 12 12 10 7850 1.36 19'-8" 4'-7" | 1.90 16'-6" 1.97 16'-6" 0.24 9'-6" 0.29 12'-9"
16x10 1 5000 <3 10 11 8 6850 0.93 19'-1" 3'-11" | 1.34 16'-6" 1.34 16'-6" 0.20 10'-6" 0.27 12'-9"
2 5000 3-6 10 11 8 6850 0.84 18'-9" 3'-9" | 1.29 16'-6" 1.34 16'-6" 0.20 10'-6" 0.27 12'-9"
3 5000 6 - 10 10 11 9 7150 1.07 19'-8" 4'-3" | 1.58 16'-6" 1.64 16'-6" 0.22 10'-6" 0.27 | 12'-10"
4 6000 10 - 16 12 12 10 8100 1.29 20'-6" 4'-6" | 1.96 16'-6" 2.06 16'-6" 0.24 10'-6" 0.29 12'-9"
16x11 1 5000 <3 10 11 8 7050 0.91 20'-0" 3'-11" | 1.39 16'-6" 1.39 16'-6" 0.20 11'-6" 0.27 12'-9"
2 5000 3-6 10 11 8 7050 0.83 19'-8" 3'-9" | 1.33 16'-6" 1.39 16'-6" 0.20 11'-6" 0.27 12'-9"
3 5000 6 - 10 10 11 9 7375 1.02 20'-6" 4'-2" | 1.63 16'-6" 1.70 16'-6" 0.22 11'-6" 0.27 12'-9"
4 6000 10 - 16 12 12 10 8350 1.23 21'-3" 4'-5" | 2.03 16'-6" 2.12 16'-6" 0.24 11'-6" 0.29 12'-9"
16%x12 1 5000 <3 10 11 8 7250 0.90 21'-1" 3'-11" | 1.43 16'-6" 1.44 16'-6" 0.24 12'-6" 0.27 12'-7"
2 5000 3-6 10 11 8 7250 0.83 | 20'-9" 3'-9" | 1.37 16'-6" 1.44 16'-6" 0.24 12'-6" 0.27 12'-9"
3 5000 6 - 10 10 11 9 7600 0.99 22'-7" 4'-8" | 1.67 16'-6" 1.75 16'-6" 0.24 12'-6" 0.27 1=
4 6000 10 - 16 12 12 11 8950 1.20 22'-2" 4'-4" | 1.92 16'-6" 2.02 16'-6" 0.24 12'-6" 0.29 | 12'-11"
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BOX CULVERT CROSS SECTION

GENERAL NOTES

SEE STANDARD FIG. 5-395.100(A) FOR BASIS OF DESIGN. FILL HEIGHT IS DEFINED AS THE
DISTANCE FROM THE TOP OF THE CULVERT TO THE TOP OF THE PAVEMENT OR TO TOP
OF FILL IF THERE IS NO PAVEMENT.

DESIGNS FOR FILL HEIGHTS GREATER THAN SHOWN IN THE TABLES ARE AVAILABLE FROM
THE MnDOT BRIDGE OFFICE.

SEE STANDARD FIG. 5-395.101(A) AND FIG. 5-397.101(B) FOR ADDITIONAL INFORMATION.
TRANSVERSE REINFORCEMENT IS PARALLEL TO THE CULVERT SPAN. LONGITUDINAL
REINFORCEMENT IS PERPENDICULAR TO THE CULVERT SPAN.

IF THE FILL HEIGHT RANGE EXTENDS INTO MORE THAN ONE CLASS, USE THE CLASS WITH THE

LARGEST STEEL AREAS. CHECK MAXIMUM AND MINIMUM FILL HEIGHTS OVER THE FULL AREA
OF ROADWAY AND SHOULDERS.

ROADWAY OR SHOULDER FILL HEIGHTS OF LESS THAN 2'-0" REQUIRE A DISTRIBUTION SLAB.
EXTEND THE WIDTH OF THE DISTRIBUTION SLAB TO THE OUTSIDE EDGES OF THE ROADWAY
SHOULDERS UNLESS DIRECTED BY THE ENGINEER.

USE CONCRETE MIX 3S52 FOR THE DISTRIBUTION SLAB.

PLACE 6" THICK CAST-IN-PLACE DISTRIBUTION SLABS WITH NO.5 BARS AT 1'-0"
TRANSVERSELY AND NO.5 BARS AT 1'-0" LONGITUDINALLY. EPOXY COAT ALL
DISTRIBUTION SLAB REINFORCEMENT. CENTER DISTRIBUTION SLAB JOINTS OVER
BARREL SEGMENTS. PROVIDE 3" MINIMUM GRANULAR MATERIAL PER SPEC. 3149.2.B.2
BETWEEN BARREL AND DISTRIBUTION SLAB.

PRECAST DISTRIBUTION SLABS WITH THE SAME REINFORCEMENT MAY BE USED FOR
FILL HEIGHTS OVER 1'-0". CENTER DISTRIBUTION SLAB JOINTS OVER BARREL
SEGMENTS. PROVIDE 6" MIN GRANULAR MATERIAL PER SPEC. 3149.2.B.2 BETWEEN
BARREL AND DISTRIBUTION SLAB.

REDESIGN DISTRIBUTION SLAB PER THE MnDOT PAVEMENT DESIGN MANUAL IF IT IS
USED AS PAVEMENT SURFACE.

CULVERT WEIGHT IS BASED ON 150 P.C.F. WITH A HAUNCH SIZE OF 12 INCHES.

@ REINFORCEMENT AREAS ARE IN SQUARE INCHES PER LINEAL FOOT OF BARREL. ALL
REINFORCEMENT LENGTHS AND AREAS ARE MINIMUM REQUIREMENTS. REINFORCEMENT
REQUIREMENTS ARE FOR WELDED WIRE REINFORCEMENT WITH MINIMUM SPECIFIED YIELD
STRESS OF 65 ksl. IF BAR REINFORCEMENT IS SUBSTITUTED FOR WELDED WIRE
REINFORCEMENT, INCREASE THE AREA OF REINFORCEMENT BY 8%, AND SUBMIT DESIGN
CALCULATIONS VERIFYING COMPLIANCE WITH AASHTO 5.7.3.4 "CONTROL CRACKING BY
DISTRIBUTION OF REINFORCEMENT".

@ PLACE LONGITUDINAL REINFORCEMENT DENOTED AS As5 AND As6 IN ALL SLABS
AND WALLS WITH A MINIMUM OF .06 IN2/FT.

FIG. 5-395.100(E)

DO NOT INCLUDE TABLES WITH PLAN

TITLE:

PRECAST CONCRETE
BOX CULVERT TABLES




NO. 5 BARS (EPOXY COATED)

JOINTS IN SLAB MUST BE CENTERED

NO.5 BARS NO. 5 BARS @ 1'-0" SPACING OVER BARREL SEGMENTS.
(EPOXY COATED) (EPOXY COATED) FILL HEIGHTS OF LESS THAN 2'-Q"
e 1'-0" SPACING @ 1'-0" SPACING / |REQUIRE A DISTRIBUTION SLAB (4) @FILL HEIGHTS OF LESS THAN 2'-0" NO. 5 BARS (EPOXY COATED)
REQUIRE A DISTRIBUTION SLAB ’_\ /‘1 @ 1'-0" SPACING
5 . v d . . | DISTRIBUTION SLAB
O B N O N S S ro\ SELECT GRANULAR MATERIAL DISTRIBUTION SLAB v v é v v o
o . PER SPEC. 3149.2.B.2 SELECT GRANULAR MATERIAL B R O 1
cbon PER SPEC. 3149.2.B.2 ©0.°2°0.°2°0.270.0"06°"06.°2"6.0"06.2"06.2"06.2"06.2"06.2"0.2"6.2"6.°"0.%2"0.
L= DISTRIBUTION SLAB MAY END = = cwe
Za g AT START OF TOP SLAB RADIUS =
=za A A Zz
] =4
S \ \ 2zo
22 DISTRIBUTION SLAB SECTION PO
CZ DISTRIBUTION SLAB - LONGITUDINAL SECTION "2
= o=z
5 AsT RADIUS (7" MIN., 1'-0" MAX.) OR s
_\ CHAMFER (4" MIN., 7" MAX.(TYP.) 4'-0" MINIMUM -
. i ©
//h‘-'_‘_l_ - " "
e \ ha 2" MAX. | SEE BARREL INFORMATION TABLE 2" MAX.
IR ‘ FOR TRANSVERSE REINFORCEMENT ‘ |
@Ase 3 NO. 3 HAUNCH BARS @ 1'-0" MAX SPACING 3
)} HAUNCH BAR LENGTH: . | | o
Dass ] 31" FOR 8" WALL THICKNESS 4 - -
| NO. 3 HAUNCH BARS 1 34% FOR 10" WAL AND 0% SLAB I~ I :
|- @ 1'-0" SPACING (TYP.) B : ] =
L q 36" FOR 10" WALL AND 11" SLAB (o
1l '. 38" FOR 10" WALL AND 12" SLAB : NO. 3 BAR, CUT AS NECESSARY
i ’-"/—Ass@ . " 38" FOR 11" WALL THICKNESS TO FIT TONGUE AT CORNERS O
Q?@//_ AsA 1 e cuT oR BEND INSIDE| | |I: 2(S
1. TA ARY T .
11 TONGUE AND R REINFORCEMENT NOT REINZSEICEEVMEE%OVE% “;E%E,igEMENTS : B
Al GROOVE SHOWN SHOWN FOR CLARITY : =
s / LONGITUDINAL —é- —-
AR REINFORCEMENT . j "
N\ As5Q) 1" CLEAR 2
q9. o
. \ se@ As3 1/ '[H;
. / Asl
1 NYLON BOOTS ON EVERY FOURTH r
S ) / o WIRE. PLASTIC SPACERS MAY BE
., = \~, = 7 UTILIZED IN LIEU OF NYLON BOOTS NO. 3 BAR
/ T Ass Pz WHEN SPACED AT A MAXIMUM OF |
Ts SPAN Ts | \ 48 INCHES. i 1]
L T <HI<l__| TRANSVERSE N
CUT BARS AS NECESSARY TO FIT TONGUE AT CORNERS { REINFORCEMENT o
Y 7
TRANSVERSE BARREL SECTION ¢ x Ll 4 LY e
U™~ BOTTOM OF FORM \ ®
BAR REINFORCEMENT OPTION SHOWN SEE FORMING DETAIL M
PLAN LONGITUDINAL BARREL SECTION
Asl AsT. As8 e CLEAR BAR REINFORCEMENT OPTION SHOWN
(TYPICAL) LONGITUDINAL REINFORCEMENT
SMALL RADIUS OR - NYLON BOOTS ON EVERY FOURTH
BEVEL OPTIONAL WS OUTSIDE FACE WIRE. PLASTIC SPACERS MAY BE LAYER OF WELDED WIRE REINFORCEMENT
e/ UTILIZED IN LIEU OF NYLON BOOTS :
5 1 WHEN SPACED AT A MAXIMUM OF e
- . ——| - . . . 48 INCHES. Z v o v o
T E T BOTTOM OF FORM LAYER OF WELDED WIRE REINFORCEMENT
i ' D S | A . (?\_ i STEEL FORM OR EQUAL REINFORCEMENT LAYER DETAIL
3 7 :
INSIDE FACE _\“‘\ X As2, As3, As4 SECTION WHEN MORE THAN ONE LAYER OF WELDED WIRE REINFORCEMENT IS

TONGUE AND GROOVE JOINT DETAIL

USED TO OBTAIN THE REQUIRED REINFORCEMENT AREAS,

FORMING DETAIL

PLACE THE WIRES OF THE WELDED WIRE REINFORCEMENT AS SHOWN

CONSTRUCTION NOTES
CONSTRUCT CULVERTS PER SPEC. 2412 EXCEPT AS NOTED.

REFER TO THE GENERAL PLAN AND ELEVATION SHEET FOR THE DISTANCE BETWEEN
BARRELS OF ADJACENT BOXES AND TO STANDARD FIGURE 5-395.115 FOR MATERIAL
REQUIREMENTS FOR FILL BETWEEN ADJACENT BOXES.

PROVIDE WELDED WIRE REINFORCEMENT, SHEAR REINFORCEMENT AND REINFORCEMENT
BARS PER THE APPLICABLE REQUIREMENTS OF AASHTO M259.

15" MIN. AND 2" MAX. CONCRETE COVER ON ALL REINFORCEMENT, INCLUDING
SHEAR REINFORCEMENT, EXCEPT FOR TONGUE AND GROOVE DETAIL.

ANY OF THE FOLLOWING COMBINATIONS OF STEEL REINFORCEMENT MAY BE USED:

(@)1 OR 2 LAYERS OF WELDED WIRE REINFORCEMENT OR

(b) 1 LAYER OF WELDED WIRE REINFORCEMENT AND 1 LAYER OF REINFORCEMENT

BARS OR

(c) 1 LAYER OF REINFORCEMENT BARS.
DEVELOP REINFORCEMENT IN ACCORDANCE WITH AASHTO "LRFD BRIDGE DESIGN
SPECIFICATIONS". IF BAR REINFORCEMENT IS SUBSTITUTED FOR WELDED WIRE
REINFORCEMENT, INCREASE THE AREA OF REINFORCEMENT BY 8%, AND SUBMIT DESIGN
CALCULATIONS VERIFYING COMPLIANCE WITH AASHTO 5.7.3.4. "CONTROL OF
CRACKING BY DISTRIBUTION OF REINFORCEMENT".

MAXIMUM SIZE OF REINFORCEMENT BARS IS NO. 6. THE MAXIMUM WELDED WIRE
REINFORCEMENT SIZE IS W23 PER LAYER (MAXIMUM OF 2 LAYERS).

SPACE CENTER TO CENTER OF TRANSVERSE WIRES NOT LESS THAN 2" NOR MORE
THAN 4". SPACE CENTER TO CENTER OF LONGITUDINAL WIRES NOT MORE THAN 8".

WHEN USING Asl, As7, AND As8 REINFORCEMENT AS ONE CONTINUOUS CAGE WITH
SPLICES OCCURRING IN THE CENTER OF THE TOP AND BOTTOM OF THE BOX SECTION,
THE MIN. LAP LENGTH FOR THE As7 AND As8 IS 15".

WELDING [S NOT PERMITTED ON REINFORCEMENT BARS OR WELDED WIRE
REINFORCEMENT, EXCEPT THAT THE ORIGINAL WELDING REQUIRED TO MANUFACTURE
WIRE REINFORCEMENT IS ACCEPTABLE.

WHEN REINFORCEMENT 1S CUT, PLACE ADDITIONAL REINFORCEMENT ON BOTH SIDES
OF THE CUT MEMBER TO REPLACE OR EXCEED THE CUT STEEL.

USE CONCRETE MIX NO. 3W82 WITH NO CALCIUM CHLORIDE ALLOWED.

SHOP DRAWING APPROVAL PER SPEC. 3238.2.A IS NOT REQUIRED UNLESS
OPENINGS OR ATTACHMENTS ARE PLACED ON A BARREL SEGMENT.

COMPACT THE FIRST 1.5'(LOOSE) OF FILL ABOVE THE BOX WITH LIGHT COMPACTION
EQUIPMENT SUCH AS PLATE COMPACTORS OR WALK BEHIND ROLLERS.

TRANSVERSE REINFORCEMENT IS PARALLEL TO THE CULVERT SPAN.
LONGITUDINAL REINFORCEMENT IS PERPENDICULAR TO THE CULVERT SPAN.

USE 1" DIAMETER CULVERT TIES. SEE STANDARD PLATE NO. 3145 FOR DETAILS.

USE 12" VERTICAL, 12" HORIZONTAL HAUNCHES ON ALL BOX SIZES.

@ PLACE LONGITUDINAL REINFORCEMENT DENOTED AS As5 AND As6 IN ALL SLABS

AND WALLS WITH A MINIMUM OF 0.06 SQ.IN./FT.

ROADWAY OR SHOULDER FILL HEIGHTS OF LESS THAN 2'-0"
6" THICK DISTRIBUTION SLAB WITH CONCRETE MIX 3S52.

REQUIRE A

PLACE CAST-IN-PLACE DISTRIBUTION SLABS WITH 3" MIN. SELECT GRANULAR
MATERIAL PER SPEC. 3149.2.B.2 BETWEEN BARREL AND DISTRIBUTION SLAB.

PRECAST DISTRIBUTION SLABS MAY BE USED FOR FILL HEIGHTS OVER 1'-0".
PROVIDE 6" MINIMUM SELECT GRANULAR MATERIAL PER SPEC. 3149.2.B.2
BETWEEN BARREL AND SLAB.

EXTEND THE WIDTH OF THE DISTRIBUTION SLAB TO THE OUTSIDE EDGES OF THE
ROADWAY SHOULDERS UNLESS DIRECTED BY THE ENGINEER.

REDESIGN THE DISTRIBUTION SLAB PER THE MnDOT PAVEMENT DESIGN MANUAL
IF IT IS USED AS PAVEMENT SURFACE.

PAYMENT FOR THE DISTRIBUTION SLAB AND SELECT GRANULAR MATERIAL
BENEATH THE SLAB IS CONSIDERED INCIDENTAL.

REVISION: FEBRUARY 22, 2018

APPROVED: MARCH 24, 2011
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(®) REFER TO SPEC, 2412 FOR SEALANT REQUIREMENTS.
BARREL INFORMATION TABLE ** %
FILL_ |DISTRIBUTION | RECESSED DIMENSIONS WELDED WIRE REINFORCEMENT
LOCATION SIZE CLASS f'c HEIGHT SLAB TIE RODS WEIGHT Asl As2 As3 AsA4 As7 As8
(P.S.1) RANGE REQUIRED [ REQUIRED FepaNTRISE | 1t | o | Ts | (LBS-/FT AREA LENGTH M AREA LENGTH AREA LENGTH AREA LENGTH AREA LENGTH AREA LENGTH
(FT) * ¥% | Fra | FTo | ang | ano | ano (IN.2/FT.) (FT.) (FT0 | an.2/FTa (FT.) (IN.2/FT.) (FT.) (IN.2/FT.) (FT.) (IN.2/FT.) (FT.) (IN.2/FT.) (FT.)
YES NO
YES NO
s ALL CLASS 1 CULVERTS WITH FILL HEIGHTS OF LESS THAN 2'-0" REQUIRE A DISTRIBUTION SLAB.
IF A DISTRIBUTION SLAB IS NOT REQUIRED, INDICATE "NO" IN THIS BOX.
3 3 FOR PEDESTRIAN CULVERT APPLICATIONS HIDE-AWAY OR RECESSED TIE CONNECTIONS ARE REQUIRED, STATE PROJ. NO - (T.H. )STA. + . FIG. 5-395.101(A)
SEE STANDARD PLATE 3145. IF REQUIRED, INDICATE "YES" IN THIS BOX.
CERTIFIED BY : DES: DR: APPROVED:
3 % % BOX CULVERTS WITH SPANS FROM 6 TO 14 FT. ARE DESIGNED FOR HL-393 LIVE LOADS (AASHTO LRFD 3.6.2.1) PRECAST CONCRETE P P BRIDGE NO.
NOT INCLUDING THE DESIGN LANE LOAD. BOXES WITH SPANS OF 16 FT.ARE DESIGNED FOR HL-93 LIVE LOADS HICENSED PROFESSIONAL ENGINEER pATE BARREL DETAILS
INCLUDING THE DESIGN LANE LOAD. NAME: LIC. NO. SHEET NO. OF SHEETS




NO. 5 BARS NO. 5 BARS NO. 5 BARS
(EPOXY COATED) (EPOXY COATED) FILL HEIGHTS OF LESS THAN 2'-0" (BFILL HEIGHTS OF LESS THAN 2'-0" _(EPOXY COATED) NO. 5 BARS (EPOXY COATED)
@ 1'-0" SPACING @ 1'-0" SPACING REQUIRE A DISTRIBUTION SLAB (5) REQUIRE A DISTRIBUTION SLAB 1'-0" SPACING /‘1@ 1'-0" SPACING
> L © . . — DISTRIBUTION SLAB DISTRIBUTION SLAB - - v & . . o
- T o 5 SELECT GRANULAR MATERIAL SELECT GRANULAR MATERIAL T
202700 5.0 00 6070075070075 070 0 Yol PER SPEC. 3149.2.B.2 PER SPEC. 3149.2.B.2
S8h al 3 =y
L < <T oown
33 DISTRIBUTION SLAB MAY w<a
23w END AT START OF RADIUS 25w
o
G \ \ \ \ =z
mEo =
q= DISTRIBUTION SLAB SECTION DISTRIBUTION SLAB - LONGITUDINAL SECTION "92
4 S
g g
: 4'-0" MINIMUM , :
© | 5
XL AsT RADIUS (7 MIN., 1'-0" MAX.) OR 2" MAX. | SEE_BARREL INFORMATION TABLE |, 2" MAX.
_\ CHAMFER (4" MIN.. 7" MAX.XTYP.) ‘ FOR TRANSVERSE REINFORCEMENT ‘ |
T R D S " 3 NO. 3 HAUNCH BARS @ 1'-0" MAX SPACING 3
N s = a |l _._L“"
®as6 \ As2 Lol | =y = .
) Gass -] HAUNCH BAR LENGTH: T 1 h
A S 15 31" FOR 8" WALL THICKNESS : i
. >\ 34" FOR 9" WALL THICKNESS | NO. 3 BAR. CUT AS NECESSARY
NO. 3 HAUNCH BARS 34" FOR 10" WALL AND 10" SLAB TO FIT TONGUE AT CORNERS A
e @ 1'-0" SPACING (TYP.) : 36" FOR 10" WALL AND 11" SLAB L
I 38" FOR 10" WALL AND 12" SLAB : I 2l&
1 1 | 138" FOR 11" WALL THICKNESS : f 2[5
o] " ASS@ Ak n : wlw»
/ x CUT OR BEND INSIDE . =E
1 456D . REINFORCEMENT AS NECESSARY TO : . \ =
0@ As4 —1 % |=— Asl ACHIEVE COVER REQUIREMENTS : —- —-
1 TONGUE AND il REINFORCEMENT NOT ' i i L
' GROOVE SHOWN SHOWN FOR CLARITY 2
/ LONGITUDINAL
1" CLEAR Asl
2s50) REINFORCEMENT }‘\ e
As3
\Ass@ [\ Y] ¥ NYLON BOOTS ON EVERY FOURTH j NO.3 BAR  —
N WIRE. PLASTIC SPACERS MAY BE !
D < E AL / 2 7 UTILIZED IN LIEU OF NYLON BOOTS HH
AR NP WHEN SPACED AT A MAXIMUM OF -
| = = 48 INCHES. ; /
SPAN S S =M TRANSVERSE : ! { =] of @
L { REINFORCEMENT o ¢ © =
CUT BARS AS NECESSARY TO FIT TONGUE AT CORNERS @
/ Y SEE FORMING DETAIL

TRANSVERSE BARREL SECTION

BAR REINFORCEMENT OPTION SHOWN

SMALL RADIUS OR

Asl, As7, As8 —\

1" CLEAR
(TYPICAL)

BEVEL OPTIONAL |2
NI /_ OUTSIDE FACE
. . AN
2 E = 'i—
L L L \ L ¥ \ ¥ ¥ ? ¥
INSIDE FACE —/ =_\N\ 4" %\‘ \— As2, As3, As4

TONGUE AND GROOVE JOINT DETAIL

FORMING DETAIL

PLAN

LONGITUDINAL REINFORCEMENT

I~ BOTTOM OF FORM

WIRE. PLASTIC SPACERS MAY BE

|NYLON BOOTS ON EVERY FOURTH
UTILIZED IN LIEU OF NYLON BOOTS

a——

SECTION

WHEN SPACED AT A MAXIMUM OF
48 INCHES.

f
/ N BOTTOM OF FORM
STEEL FORM OR EQUAL

LONGITUDINAL BARREL SECTION

BAR REINFORCEMENT OPTION SHOWN

S LAYER OF WELDED WIRE REINFORCEMENT

/ LAYER OF WELDED WIRE REINFORCEMENT
REINFORCEMENT LAYER DETAIL

WHEN MORE THAN ONE LAYER OF WELDED WIRE REINFORCEMENT IS

USED TO OBTAIN THE REQUIRED REINFORCEMENT AREAS,

PLACE THE WIRES OF THE WELDED WIRE REINFORCEMENT AS SHOWN

CONSTRUCTION NOTES

CONSTRUCT CULVERTS PER SPEC. 2412 EXCEPT AS NOTED.

REFER TO THE GENERAL PLAN AND ELEVATION SHEET FOR THE DISTANCE BETWEEN
BARRELS OF ADJACENT BOXES AND TO STANDARD FIGURE 5-395.115 FOR MATERIAL
REQUIREMENTS FOR FILL BETWEEN ADJACENT BOXES.

PROVIDE WELDED WIRE REINFORCEMENT, SHEAR REINFORCEMENT AND REINFORCEMENT
BARS PER THE APPLICABLE REQUIREMENTS OF AASHTO M259.

1/," MIN. AND 2" MAX.CONCRETE COVER ON ALL REINFORCEMENT, INCLUDING
SHEAR REINFORCEMENT, EXCEPT FOR TONGUE AND GROOVE DETAIL.

ANY OF THE FOLLOWING COMBINATIONS OF STEEL REINFORCEMENT MAY BE USED:

(@)1 OR 2 LAYERS OF WELDED WIRE REINFORCEMENT OR

(b)1 LAYER OF WELDED WIRE REINFORCEMENT AND 1 LAYER OF REINFORCEMENT

BARS OR

()1 LAYER OF REINFORCEMENT BARS.
DEVELOP REINFORCEMENT IN ACCORDANCE WITH AASHTO "LRFD BRIDGE DESIGN
SPECIFICATIONS". IF BAR REINFORCEMENT IS SUBSTITUTED FOR WELDED WIRE
REINFORCEMENT, INCREASE THE AREA OF REINFORCEMENT BY 8%, AND SUBMIT DESIGN
CALCULATIONS VERIFYING COMPLIANCE WITH AASHTO 5.7.3.4."CONTROL OF
CRACKING BY DISTRIBUTION OF REINFORCEMENT".

MAXIMUM SIZE OF REINFORCEMENT BARS IS NO.6. THE MAXIMUM WELDED WIRE
REINFORCEMENT SIZE IS W23 PER LAYER (MAXIMUM OF 2 LAYERS).

SPACE CENTER TO CENTER OF TRANSVERSE WIRES NOT LESS THAN 2" NOR MORE
THAN 4". SPACE CENTER TO CENTER OF LONGITUDINAL WIRES NOT MORE THAN 8".

WHEN USING Asl, As7, AND As8 REINFORCEMENT AS ONE CONTINUOUS CAGE WITH
SPLICES OCCURRING IN THE CENTER OF THE TOP AND BOTTOM OF THE BOX SECTION,
THE MIN. LAP LENGTH FOR THE AsT7 AND As8 IS 15".

WELDING IS NOT PERMITTED ON REINFORCEMENT BARS OR WELDED WIRE
REINFORCEMENT, EXCEPT THAT THE ORIGINAL WELDING REQUIRED TO MANUFACTURE
WIRE REINFORCEMENT 1S ACCEPTABLE.

WHEN REINFORCEMENT IS CUT, PLACE ADDITIONAL REINFORCEMENT ON BOTH SIDES
OF THE CUT MEMBER TO REPLACE OR EXCEED THE CUT STEEL.

USE CONCRETE MIX NO. 3W82 WITH NO CALCIUM CHLORIDE ALLOWED.
PROVIDE SHOP DRAWING APPROVAL PER SPEC. 3238.2.A.

COMPACT THE FIRST 1.5'(LOOSE) OF FILL ABOVE THE BOX WITH LIGHT COMPACTION
EQUIPMENT SUCH AS PLATE COMPACTORS OR WALK BEHIND ROLLERS.

TRANSVERSE REINFORCEMENT IS PARALLEL TO THE CULVERT SPAN.
LONGITUDINAL REINFORCEMENT IS PERPENDICULAR TO THE CULVERT SPAN.

USE 1" DIAMETER CULVERT TIES. SEE STANDARD PLATE NO. 3145 FOR DETAILS.
USE 12" VERTICAL, 12" HORIZONTAL HAUNCHES ON ALL BOX SIZES.

PLACE LONGITUDINAL REINFORCEMENT DENOTED AS As5 AND As6 IN ALL SLABS
AND WALLS WITH A MINIMUM OF 0.06 SQ. IN./FT.

SEE STANDARD PLATE NO. 3007 FOR SHEAR REINFORCEMENT OPTIONS. THE MAXIMUM
SHEAR REINFORCEMENT SPACING IN THE LONGITUDINAL DIRECTION IS 6".

ROADWAY OR SHOULDER FILL HEIGHTS OF LESS THAN 2'-0" REQUIRE A
6" THICK DISTRIBUTION SLAB WITH CONCRETE MIX 3S52.

PLACE CAST-IN-PLACE DISTRIBUTION SLABS WITH 3" MIN. SELECT GRANULAR
MATERIAL PER SPEC. 3149.2.B.2 BETWEEN BARREL AND DISTRIBUTION SLAB.

PRECAST DISTRIBUTION SLABS MAY BE USED FOR FILL HEIGHTS OVER 1'-0".
PROVIDE 6" MINIMUM SELECT GRANULAR MATERIAL PER SPEC. 3149.2.B.2
BETWEEN BARREL AND SLAB.

EXTEND THE WIDTH OF THE DISTRIBUTION SLAB TO THE OUTSIDE EDGES OF THE
ROADWAY SHOULDERS UNLESS DIRECTED BY THE ENGINEER.

REDESIGN THE DISTRIBUTION SLAB PER THE MnDOT PAVEMENT DESIGN MANUAL
IF IT IS USED AS PAVEMENT SURFACE.

PAYMENT FOR THE DISTRIBUTION SLAB AND SELECT GRANULAR MATERIAL
BENEATH THE SLAB IS CONSIDERED INCIDENTAL.

(6) REFER TO SPEC, 2412 FOR SEALANT REQUIREMENTS,
BARREL INFORMATION TABLE ** %
DISTRIBUTION | RECESSED IMENSIONS WELDED WIRE REINFORCEMENT (@) SHEAR REINFORCEMENT
LocaTion | size fie O‘L’IESIFT“S-'- SLAB TIE RODS WEIGHT Asl As2 As3 Asd AsT As8 TOP AND BOTTOM OF BARREL
(P.S.1) (FT.) REQUIRED | REQUIRED FepaNTRISE[ Tt | b | Ts | BS/FT) ™ ARea LENGTH M AREA LENGTH AREA LENGTH AREA LENGTH AREA LENGTH AREA LENGTH AREA MAX. SPG. X
* *¥ | FTa | FTa | ang | ang | an (IN.2/FT | T2 (FT) | UN2/FTO | FTa | UN2FTO | FTo |anesFta| 1o |ane/to| w10 [anesrra| T (IN.2/FTJ) (IN.) (IN.)
YES NO
YES NO
s ALL CLASS 1 CULVERTS WITH FILL HEIGHTS OF LESS THAN 2'-0" REQUIRE A DISTRIBUTION SLAB.
vTSIon TEROARY 233018 IF A DISTRIBUTION SLAB IS NOT REQUIRED, INDICATE "NO" IN THIS BOX. STATE PROJ. NO _ (TH. )STA. + . FIG. 5-395.101(B)
: : 5 % FOR PEDESTRIAN CULVERT APPLICATIONS HIDE-AWAY OR RECESSED TIE CONNECTIONS ARE REQUIRED, o
APPROVED: MARCH 24, 2011 SEE STANDARD PLATE 3145. IF REQUIRED, INDICATE "YES" IN THIS BOX. CERTIFIED BY DES: ORs :
/V\( % % BOX CULVERTS WITH SPANS FROM 6 TO 14 FT.ARE DESIGNED FOR HL-93 LIVE LOADS (AASHTO LRFD 3.6.2.) e RSSO e e PRBEACRAI‘R%T BEE\I'I%?E'; E o ook BRIDGE NO.
NOT INCLUDING THE DESIGN LANE LOAD. BOXES WITH SPANS OF 16 FT.ARE DESIGNED FOR HL-93 LIVE LOADS L L T oOF SHEETS
INCLUDING THE DESIGN LANE LOAD. NAME: LIC. NO. (SPECIAL DESIGN) SHEET NO.




USE 1" DIA. CULVERT TIES. SEE STANDARD Att 1'-0" CONSTRUCTION NOTES
PLATE NO. 3145 FOR CONNECTION VN,
. DETAILS (TYP.. USE TWO TIES RADIUS (7" MIN., 1'-0" MAX.) OR . SEE STANDARD FIG. 5-395.101(A) AND FIG.5-395.101(B) FOR ADDITIONAL
5N / [PER JOINT WHERE h IS GREATER THAN 4'. T CHAMFER (4" MIN., 7" MAX.J)TYP.) | |‘/—CURB DIMENSIONS AND CONSTRUCTION NOTES.
== —= - — - T - v/ JII\ © USE CONCRETE MIX NO. 3#82 WITH NO CALCIUM CHLORIDE ALLOWED.
T — == T W 1 - - 1 - ] @ | &
. o v v v I <« Zd| e ared ]l\ (©  ALL END SECTIONS REQUIRE CURB ON LINTEL BEAM.
“ o .13 | /—SEE DETAIL "A* | 3y ofx% N
& =l o|Z t- H= | T2 5 ON ALL END SECTIONS FOR WATERWAYS, USE DROPWALLS ON INLET AND
v == | | _| _(; | N ® Atb w| OUTLET ENDS.
X [ [ - | ® NO. 3 BARS @ 3|
2 o | | | | | o 1'-0" SPG. (TYP.) N SEE STANDARD FIG.5-395.115 FOR EMBANKMENT PROTECTION.
L
- I | I > T I wed i K72
| TONGUE OR GROOVE | | [ [ ¢ ! Ja = z FINISH ALL EXPOSED EDGES OF CONCRETE WITH '/z" OR ¥, CHAMFER OR
2 It | | [ | 35| . > RADIUS UNLESS OTHERWISE NOTED.
| | 22| 2 el —
: —- '—: il :— ''''''' 17— —Q-H L -3 g PERMISSIBLE - MAXIMUM SIZE OF REINFORCEMENT BARS IS NO. 6, EXCEPT NO.7 OR 8 BARS
b4 | | | 55= LAP SPLICE %) MAY BE USED FOR Atb ON SPANS GREATER THAN 14', THE MAXIMUM WELDED
2 280, 4| : : | | | £S5 x WIRE REINFORCEMENT SIZE IS W23 PER LAYER (MAXIMUM OF 2 LAYERS)
} | =G
= LONGIT. BARS| | | : TS T : | a .~ 0.92 IN2/FT.———— (D WITH DOUBLE BOXES LOCATE DROPWALL JOINTS BETWEEN END SECTIONS.
= l [ | ® SEE STANDARD FIG. 5-395.111 FOR ALTERNATE DROPWALLS. LIMITS OF
< . | [ = 1y | 2. . EXCAVATION FOR DROPWALL ARE APPROXIMATELY THE SAME AS DROPWALL
S = U- Hu : _ 9% HAUNCH TO MATCH THAT DIMENSIONS. DROPWALL CONCRETE MIX IS 3S52, OR 3Y82 IF PRECAST.
= = ' | - E] &= OF BARREL (TYP.) FURNISHING AND INSTALLATION OF DROPWALL TO BE INCLUDED IN PRICE
. Ork a a a | vy = B Abt BID FOR END SECTIONS. DROPWALL NOT REQUIRED FOR NON-WATERWAY USE.
. ===\ ———— - N N . -
— = j: - | | ' @ HAUNCH BAR LENGTH: [ (@ CHECK LOCATION TO DETERMINE WHETHER A TONGUE OR A GROOVE IS
3 DIA. HOLE 31" FOR 8" WALL AND \ < 4 / al@ USED.
. 10" SLAB. | =
Bh:\%.; BENT I(gl)cuRB PLAN VIEW 2| 3av FOR 8 WALL AND () FILL HOLE WITH GROUT. GROUT CONSISTS OF 1 PART CEMENT AND
(TYP.) Ny = 11" OR 12" SLAB. / 2 PARTS SAND. USE TYPE 1A AIR ENTRAINED PORTLAND CEMENT.
SOME REINFORCEMENT NOT SHOWN o (= 8" SPAN 8" GROUT MIX MAXIMUM SLUMP IS 4",
' w 3'-6" MIN. TONGUE AND 3'-7" MIN. GROOVE FOR CULVERTS WITH 6'-0"
o An (PERMISSIBLE LAP SPLICE e &) @ SPANS. 5'-0" MIN. TONGUE AND 5'-1" MIN. GROOVE FOR CULVERTS WITH
r—A . . SECTION A-A SPANS GREATER THAN 6'-0".CENTER TONGUE AND GROOVE ON G OF
<= NN§ 4 E— EACH APRON JOINT. TONGUE AND GROOVE JOINT ON ALL THREE SIDES
Abt gn SPAN gn OF APRON IS PERMISSIBLE.
— 1 ¢t 2" An REINFORCEMENT i i
NO. 4 (EXTERIOR) | a | (5) WELDED WIRE REINFORCEMENT OF EQUAL AREA MAY BE SUBSTITUTED
LORGITUDINAL 1— 1:1 BEVEL ———‘-» FOR REBAR.
2-NO. 4 BENT BARS . "N n . o .
e 16" MAX. SPC. DETAIL "A P 7 _% | (&) APRON TOP AND BOTTOM SLAB THICKNESS MAY BE 8" FOR CULVERTS
© L y L e WITH 6' SPANS ONLY. BOTTOM SLAB THICKNESS MAY BE INCREASED UP
- 2" DIA. HOLE IN TOP OF END 5 3 TO 2" MAX.PROVIDED CONCRETE COVER IS 14" MIN., 2" MAX.
olE SECTION AND NO. 8 BAR = RS
43 0" LONG (3) - x = u 0152 IN.2/FT (?) 10" MINIMUM TOP SLAB FOR 14' AND 16' SPANS.
ENOIO) NO. 4 LONGITUDINAL BARS 2'-6" LONG : R
i Gomen seoureD © O Lo ety BragLe
: LEVEL BOTTOM SLAB ONLY. = @ 1'-0" SPACING (TYP.) U SQUARE INCHES PER PERIPHERAL FOOT ON ALL FACES
©  [F===T1--——-—-= . 4
u S og OF THE BARREL.
=10 N 3" DIA. HOLES. d
= S RN TONGUE AND GROOVE JOINT DETAIL ] (TMWI% )Pgs DROPWALL (3 REFER TO SPEC, 2412 FOR SEALANT REQUIREMENTS. &
=l \\ .
|2 N BETWEEN END SECTIONS
o ——
= | HAUNCH BAR LENGTH: /<\_/ g
[ N 31" FOR 8" WALL AND Abt 3'-0" (TYP.) ATT, ATD NO. 4 BENT BAR
5 ~ 10" SLAB.
N | S~ O~ >N— 34" FOR 8" WALL AND| _ \ L - ® REINFORCEMENT A5t
) | N T~ ABT. 2 1" OR 12" SLAB.| 5@ \ NSO T SPAN Att Atb
= | S SO i (FT |IN2/FTO[N2/F T REINFORCEMENT
| N . 6 0.27 0.44 SPAN Abt
| e 3" DIA. HOLES () / Ah REINFORCEMENT. SEE TABLE. 8 0.47 0.60 (FT.) (IN2/FT.)
| pal DROPWALL SPLICES ALLOWED AT G OF SPAN ONLY. T 062 074 = 020
[ N S _ (CAST-]N-PLACE}—/ 7 1 1 12 0.88 | 1.06 12 0.30
' : OR PRECAST) 14 1.20 1.58 14 0.39
=== BRI O O e T SECTION B-B 16 1.52 2.09 16 0.39
| t? & X _ - —_—— = = =
. L) AN Lo U N S N A - o|_1 _
O LI C1—tele ~ APRON DIMENSIONS & Ah REINFORCEMENT
T N RISE] L | SECTION 1 SECTION 2 SECTION 3 SECTION 4 SECTION 5
. : " FT[FT.[ X [ an h2 Y [ An h3 Z | An M 77 1 an PS 7777 an | ™
NO.6 DOWELS 1'-0" LONG - Gl
A B id MAY DRILL &< - LAYER OF WELDED 4 |88 @n0.192] 1'-9"(3'-9M) | 41 [0.1920] (1'-9")
DROPWALL (D)—} ﬂ{AND GROUT @ & WIRE REINFORCEMENT 5 1101 & l0.192 3gv 2 10192 9"
NO.3 VERTICAL AND HORIZONTAL ' bg e T 6 {121 6 10092 -9 e 00l 1Y
. AND : m|Z oo 7 14| 6 |0.92 59" [8'(49] 0.192 [1-9"(3'-9")| (4 [(0.192)] _ (1'-9")
BARS @ 1-0" MAX. SPG.(3) [+ LAYER OF WELDED 8 |16] 6 |0.20 6-9" 6 [0.92] 3-9 4" [ 0.192 -9
i WIRE REINFORCEMENT 9 [18] 6' [0.29 79 6 |0.20 49" 6 | 0492 -9
2" CLR. 10 [20] &' [0.42 8'-9" 6' |0.29 5'-9"  [|8'(49] 0.192 [1'-9"(3'-9") | 49 [0.1922] -9
Lo (TYPD REINFORCEMENT LAYER DETAIL [11 [22] e [0.60 9'-9" 6| 0.42 6'-9" 6" _|0.192 39" | 4 {0492 1.9
12 [24] & |o.78 10'-9" 6 | 0.60 79" 6 |0.20 2-9" | 6 |0.192 1-9"
X Y, Z, 77, OR 771 wELDE‘SEwIF?EOF;EEIL%EC?:AEENLTAERugED To 13 |[26] 6 |1.03 1-9" 6 | 0.8 89" 6 | 0.28 5-9"_[8' (4] 0.192 |1'-9"(3'-9")| (49 |(0.192)](1'-9")
SECTION 1 LAST SECTION OBTAIN THE REQUIRED REINFORCEMENT 14 |28 6 |1.38 12'-9" 6 | 1.03 9'-9" 6 | 0.40 6-9" | 6 |0192] 3-9" 4" [0a92 [ 1-9"
L AREAS, PLACE THE WIRES OF THE WELDED NOTE: Ah IS AREA OF REINFORCEMENT PER FOOT OF LENGTH (IN2/FT.)
WIRE REINFORCEMENT AS SHOWN. VALUES IN ()MAY BE USED FOR END SECTIONS WITH SPANS OF 14' AND 16' ONLY.
SIDE ELEVATION
REVISION: FEBRUARY 22, 2018 STATE PROJ. NO - (T.H. )STA., + FIG. 5-395.102
APPROVED: MARCH 24, 2011 CERTIFIED BY ""“PRECAST CONCRETE END SECTION [0 DR: APPROVED: BRIDGE NO
Rl o / LICENSED PROFESSIONAL ENGINEER DATE TYPE [ - SINGLE OR DOUBLE BARREL [ CHKs .
BRIDGE ENGINEER NAME: LIC. NO. FOR SKEWS UP TO TY,° SHEET NO. OF SHEETS




| USE 1"

DIA. CULVERT TIES. SEE STANDARD

PLATE NO. 3145 FOR CONNECTION

[ ]

CONSTRUCTION NOTES

) DETAILS (TYP.). USE TWO TIES ¢ SEE STANDARD FIG. 5-395,101(A) AND FIG. 5-395,101(B) FOR ADDITIONAL
-Q.l / PER JOINT WHERE h IS GREATER THAN 4, R I S DIMENSIONS AND CONSTRUCTION NOTES.
Jf—-ﬂ—-—‘—oE—J—o | J A - - - , B | 7 USE CONCRETE MIX NO.3W82 WITH NO CALCIUM CHLORIDE ALLOWED.
| 1 -
SEE DETAIL "A" I - - L r _ ON ALL END SECTIONS FOR WATERWAYS, USE DROPWALLS ON INLET AND
1 [ ! >1 5% % ™ ﬁ .| OUTLET ENDS.
Bl | 3 ' :
: o i 1:>-|_|-,— _—— e —_— _,_|_|_< —  SEE STANDARD FIG. 5-395.115 FOR EMBANKMENT PROTECTION,
=5 I — ED ' wl w
I ! Ll (V | 2 - I al: FINISH ALL EXPOSED EDGES OF CONCRETE WITH 5" OR ¥, CHAMFER OR
4 || | 3. 2| RADIUS UNLESS OTHERWISE NOTED.
TONGUE OR GROOVE ! l SEe |
B [ ¢ | 3= =4 1% WITH DOUBLE BOXES LOCATE DROPWALL JOINTS BETWEEN END SECTIONS.
l [ | Tzx| z Al 1% SEE STANDARD FIG.5-395.111 FOR ALTERNATE DROPWALLS. LIMITS OF
N B D S LO—-H -t L 1. _:7F & i EXCAVATION FOR DROPWALL ARE APPROXIMATELY THE SAME AS DROPWALL
T ' | an.| ¥ e 0.192 IN.2/FT,—————~ DIMENSIONS. DROPWALL CONCRETE MIX IS 352, OR 3Y82 IF PRECAST.
| | S5 o FURNISHING AND INSTALLATION OF DROPWALL TO BE INCLUDED IN PRICE BID
|| | | | Gyl ] = FOR END SECTIONS. DROPWALL NOT REQUIRED FOR NON-WATERWAY USE.
| N XN o [0 HAUNCH TO MATCH THAT
|| | | : o OF BARREL (TYP.) ® CHECK LOCATION TO DETERMINE WHETHER A TONGUE OR 4 GROOVE IS
| = — | @ ) NO. 3 HAUNCH BARS :
[ 55 @ 1'-0" SPG. (TYP.) 3
— | — 5 § HAUNGH BAR LENGTH: N (3 SEE STANDARD FIG.5-395.104(B) FOR LINTEL BEAM DETAILS.
! sl ™ 31 FOR 8" MALL AP At FILL HOLE WITH GROUT. GROUT CONSISTS OF 1 PART CEMENT AND
p—of—= —= - —= | > 340 FOR 8" WAL 2 PARTS SAND. USE TYPE 1A AIR ENTRAINED PORTLAND CEMENT.
- of ] | | ' o) 11" OR 12" SLAB Na— — J - GROUT MIX MAXIMUM SLUMP IS 4",
~ : NN oL o
PLAN VIEW N 7 / (B 2" DIAMETER HOLE, 6" DEEP IN TOP OF THE SECTION WALL.
Z| RADIUS (7" MIN., 1-0" MAX.) AN . ®
OR CHAMFER " 3'-6" MIN. TONGUE AND 3'-7" MIN. GROOVE FOR CULVERTS WITH 6'-0"
SOME REINFORCEMENT NOT SHOWN 5 (4" MIN., 7" MAX.(TYP.) 7 SPANS. 5'-0" MIN, TONGUE AND 5'-1" MIN. GROOVE FOR CULVER'EF_S WITH
3 SPANS GREATER THAN 6'-0", CENTER TONGUE AND GROOVE ON G OF
1 "’ Ah (PERMISSIBLE LAP @ @) EACH APRON JOINT. TONGUE AND GROOVE JOINT ON ALL THREE SIDES
i SECTION A-A OF APRON IS PERMISSIBLE.
r—A = R (?) WELDED WIRE REINFORCEMENT OF EQUAL AREA MAY BE SUBSTITUTED
AN S 4 ® FOR REBAR.
3_gn —— Abt 8" SPAN 8"
| * 2" Ah REINFORCEMENT | | APRON TOP AND BOTTOM SLAB THICKNESS MAY BE 8" FOR CULVERTS
1-0" 1'-0"1'-0" | 6" | - (EXTERIOR) 1s1 BEVEL 4| WITH 6' SPANS ONLY. BOTTOM SLAB THICKNESS MAY BE INCREASED UP
i | i 1 | TO 2" MAX. PROVIDED CONCRETE COVER IS 1" MIN., 2* MAX,
Y Y {a) ] rYy
_ ‘ DETAIL "A" 5 7 | ) (3) PLACE LONGITUDINAL REINFORCEMENT PERPENDICULAR TO THE CULVERT
FILL VOID WITH N o L i L SPAN WITH A MINIMUM OF 0.06 SQUARE INCHES PER PERIPHERAL
GROUT AFTER _n_ ) B, . 0192 IN2FT—m ] FOOT ON ALL FACES OF THE BARREL.
ASSEMBLY 5 == = . NG NO. 3 HAUNCH BARS @O REFER TO SPEC, 2412 FOR SEALANT REQUIREMENTS
2 C . . .
T - NO. 4 LONGITUDINAL BARS 2'-6" LONG HAUNCH BAR LENGTH b @ 1'-0" SPG. (TYP.) -
R Onat AT 1'-0" CENTER TO CENTER OR H B : ) 9
wlo | EQUIVALENT WELDED WIRE REINFORCEMENT. 31" FOR 8" WALL AND 3% DIA. HOLES z
= | BOTTOM SLAB ONLY. 10" SLAB. : ; <
s | 34" FOR 8" WALL AND . TN‘I”I(I)\I )P%FS DROPWALL s
q NO CHAMFER REQUIRED ON BOTTOM 11" OR 12" SLAB. (MIN.
w|X | LAYER OF WELDED WIRE REINFORCEMENT
=1}
A | TONGUE AND GROOVE JOINT DETAIL L] K
T | 3'-0" (TYP.) Abt
| NN BETWEEN END SECTIONS ® [ =
= : N \- S .. o J =] LAYER OF WELDED WIRE REINFORCEMENT
c
| REINFORCEMENT LAYER DETAIL
| —3" DIA. HOLES (@) Ah REINFORCEMENT. SEE TABLE. DROPWALL (CAST-IN-PLACE
| SPLICES ALLOWED AT G OF SPAN ONLY. e OR PRECAST) WHEN MORE THAN ONE LAYER OF WELDED WIRE
| REINFORCEMENT IS USED TO OBTAIN THE REQUIRED
| N i 1 1 1 REINFORCEMENT AREAS, PLACE THE WIRES OF THE
. WELDED WIRE REINFORCEMENT AS SHOWN,
:_ ______ . - 5 SECTION B-B
| ('l‘ ED - _—
5 r - 3 i APRON DIMENSIONS & Ah REINFORCEMENT
P g n ADT RISET L S)ECTIOZ 1 2 SEcnor: 2 3 SECTION 3 g | SECTION 4 s SECTION 5[ =
L NO. 6 DOWELS 1'-0" LONG——f* 4 REINFORCEMENT AL n ! n Z | An ZZ | An 22| An
A L—B I MAY DRILL & |% . 4 [ 8 |8 470.192] 1'-9"(3'-9"1] 147 [(0.192)] _(1'-9")
oroPwALL (D—|- .|{ L{AND GRoUT @ & SPAN Abt = Tiol & (0192 T 2 Tomz | T
0¥ S|G (FT) | (N2/FT.) 6 |12] 6 |0.92] _4-9" | 6 [0.92] 1-9"
NO. 3 VERTICAL AND HORIZONTAL iy -l 6-10 0.20 Tl e Tozl 59 18 @l o1z 19 G- @ Toteal a5
BARS e Max. spe.DN 1L 1‘2‘ g-;g 8 [16] 6 [0.20 6-9" |6 |0492] 3-9" |4 [0.92 1-9"
. . 9 [18] 6 |0.29 79" 6 | 0.20 49 6 |0.192 1-9"
2" CLR. 16 0.39 10 [20] &' [0.42 89" 6" [ 0.29 59" [8' (1] 0.192 [1-9"(3'-9)] (41 [(0.192)] _1'-3D)
(TYP.) : v : Y] : T : Y]
1'-on . 1_[22] 6' |0.60 99 6 | 0.42 69 6 |0.192 39" | 4 [0.492] 1-9
12 |24] 6 |0.78 10-9"_ | 6 |0.60 79" 6 | 0.20 2-9" | & |0.492] 1-9"
X Y. 2, 72, OR 777 13 [26] 6' |1.03 11'-9" 6 |0.18 8'-9" 6" |0.28 5-9"  [8' (4] 0.192 [1-9"(3'-9"1| (4" [0.192[ -9
SECTION 1 LAST SECTION 14 [28] 6 |1.38 12-9"_| 6 | 1.03 99" 6| 0.40 6-9" | 6 |0.92] 3-9" 4~ [0.192] 1-9"
L NOTE: Ah IS AREA OF REINFORCEMENT PER FOOT OF LENGTH (IN2/FT.)
SIDE ELEVATION VALUES IN (YMAY BE USED FOR END SECTIONS WITH SPANS OF 14' AND 16' ONLY.
LEV
REVISION: FEBRUARY 22, 2018 STATE PROJ. NO - (T.H. )STA, + FIG. 5-395.104(A)
APPRONED: MARCH 24, 2011 CERTIFIED BY ""* PRECAST CONCRETE END SECTION DES: DR: APPROVED: BRIDGE NO
LICENSED PROFESSIONAL ENGINEER DATE TYPE III - SINGLE OR DOUBLE BARREL ™ CHK: ‘
"""" SATE BRIDGE ENGINEER NAME: LIC. NO. FOR SKEWS UP TO 7V,° SHEET NO. OF SHEETS




CONSTRUCTION NOTES

SEE STANDARD FIG. 5-395.101(A) AND FIG. 5-395.101(B) FOR ADDITIONAL DIMENSIONS
AND CONSTRUCTION NOTES.

30" TYP.
ALL END SECTIONS REQUIRE CURB ON LINTEL BEAM.
s == B EaR HoES? LINTEL BEAM GROUT CONSISTS OF 1 PART CEMENT AND 2 PARTS SAND. USE
A, BOTTOM BARS CLEAR HOLES .
2 AS DIRECTED BY BOTTOM REINFORCEMENT TYPE 1A AIR ENTRAINED PORTLAND CEMENT. GROUT MIX MAXIMUM
NO. 4 THE ENGINEER SLUMP IS 4".
TOP BARS 1'-0n SPAN A A
NP (FT.) 1 2 (D 3" DIA. HOLE THROUGH LINTEL BEAM AND 2" DIA. HOLE IN TOP OF
3> CURB WALL SECTION. PLACE NO.8 DOWEL, 1'-0" LONG, IN HOLE AND FILL
= I ﬁ - 6 NO.4 @ 1'-2" |[NO. 4 @ 9/," HOLE WITH GROUT.
+ + v
L] < = 8 |NO.4e8" |NO.5e 8 (2) CHECK THE LOCATION TO DETERMINE WHETHER A TONGUE OR A GROOVE
| r s 10 NO.5 e 8" NO.6 e TV5" IS USED. TONGUE AND GROOVE TO TERMINATE AT HAUNCH.
' 3 |° 12 NO.5 @ 6" |NO.6 @ 6"
| e " oo ThoTes (3 FOR SPANS UNDER 10'-0" USE NO. 8 BARS. FOR SPANS OF 10'-0" TO
| z |3 : : 12'-0" USE NO.9 BARS. FOR 14'-0" AND 16'-0" SPAN, USE NO.10 BARS.
| & . 16 NO.6 @ 6" |NO.7 @ 6"
| 1 E8|E NOTE: MAXIMUM BAR SPACING GIVEN, (@) ALTERNATE BAR BEND MAY BE USED FOR NO.4 BENT BAR.
| LA Tz REDUCE AS NECESSARY
o << o
NO. 4 BARS (ToP) T | « S$|F e
CUR [ I I
| e T L|Z +
=< |3
o =z
% =
3 BoTTOM) l_/r/ ol
LINTEL BEAM | == f
| — @ L'n_J
I — g |&
| ‘3 - a" [
| DA I
C C =) n
| =
I -
[a fre)

1'-5n

1

LU 8 - *
=3 L i

PLAN VIEW OF SQUARE LINTEL BEAM

NO. 4 BENT BAR NO. 4 BENT BAR
ALTERNATE
2 REQUIRED
ll_oll ) ll_oll ) ll_oll
3II GII ) | 1I_6II | ) GII 3II
NO. 4 BARS
NO. 4
QARS NO. 4 BENT BAR
I / PERMISSIBLE
. OO CONST. JOINT
5|2 2"CLR. dl
-1 P |_—NO. 4 BARS
v Jll—a ol ,?
- | | \ f | NO. 4 BAR
[Ce)
/ 6!' | 1 | 6"
4" VEE 2 [
3 SEE TABLE AL

Ap BOTTOM BARS
SECTION C-C

INTEGRAL CURB WITH TONGUE.
ADDITIONAL REINFORCEMENT IN TONGUE NOT SHOWN.

REVISION: 10-09-2015 STATE PROJ. NO - (T.H. )STA. + . FIG. 5-395.104(B)
APPRQVED: MARCH 24, 2011 CERTIFIED BY "= PRECAST CONCRETE END SECTION DES: DR APPROVED: BRIDGE NO
J/ LIGENSED PROFESSIONAL ENGINEER TYPE III - SINGLE OR DOUBLE BARREL S )

NAME: LIC. NO. FOR SKEWS UP TO 7V,° SHEET NO. OF SHEETS




8" SPAN 8"

I/,* MIN. CHAMFER

(LEVEL SECTIONS)

| [
L \
0.24 INYFT]|
(TYPI
_|Ah REINFORCEMENT
| TYP. AT EXTERIORI (D)
NO. 3 BARS @ 1'-0" | 12 l
SPG. (TYP.) | TYR.I b
N Abt (@
12" |
HAUNCH BAR LENGTH: TYP.
31" FOR 8" WALL AND = —
10" SLAB. |§_

34" FOR 8" WALL AND RADIUS (7" MIN., 1'-0" MAX.) OR

11" OR 12" SLAB. MIN. LAP |1'-0" CHAMFER (7" MAX., 4" MIN.XTYP.)

| Ah REINF. SPLICES ALLOWED
¢ END SECTION — AS SHOWN.(2)
END VIEW
CURB ENDS MAY BE FABRICATED
PARALLEL TO SKEW ) N ,
y SEE TABLE

NEXT

SEE DETAIL "A"

SLOPED

LEVEL WALL SECTION

CONSTRUCTION NOTES

SEE STANDARD FIG. 5-395.101(A) AND FIG. 5-395.101(B) FOR ADDITIONAL DIMENSIONS
AND CONSTRUCTION NOTES.

WALL
SECTIONS

@

ON ALL END SECTIONS FOR WATERWAYS, USE DROPWALLS ON INLET AND OUTLET ENDS.

FINISH ALL EXPOSED EDGES OF CONCRETE WITH !, OR ¥,' CHAMFER OR RADIUS
UNLESS OTHERWISE NOTED.

; USE CONCRETE MIX 3W82 WITH NO CALCIUM CHLORIDE ALLOWED.

DETAIL "A"

END SECTIONS

PERMISSIBLE JOINT
CENTERED BETWEEN

SEE DETAIL "B"

/

USE DROPWALL CONCRETE MIX 3S52, OR 3Y82 IF PRECAST. LIMITS FOR DROPWALL
EXCAVATION TO BE APPROXIMATELY THE SAME AS DROPWALL DIMENSIONS. FURNISHING
AND INSTALLATION OF DROPWALL IS INCLUDED IN PRICE BID FOR END SECTIONS.

LINTEL
BEAM

PLACE LONGITUDINAL REINFORCEMENT WITH A MINIMUM OF 0.06 SQ.IN. PER FT.
ON BOTH FACES.

NO TONGUE OR GROOVE REQUIRED IN WALLS BETWEEN END SECTIONS.
SEE STANDARD FIG. 5-395.115 FOR EMBANKMENT PROTECTION.

@ 8/ e 15%10%" e 30%1'-2" e 45°

(2) SEE STANDARD FIG.5-395.110(B) FOR REINFORCEMENT TABLES.

(3 NUMBER OF SECTIONS VARIES WITH CULVERT RISE.

@ EXCEPT AS NOTED, USE 1" DIA. CULVERT TIES. SEE STANDARD PLATE NO. 3145
FOR DETAILS. TWO TIES ARE REQUIRED PER JOINT WHERE h IS GREATER THAN 4.

@ 3'-6" MIN. TONGUE AND 3'-7" MIN. GROOVE FOR CULVERTS WITH 6'-0" SPANS. 5'-0"
MIN. TONGUE AND 5'-1" MIN. GROOVE FOR CULVERTS WITH SPANS GREATER THAN 6'-0".
CENTER TONGUE AND GROOVE ON ¢ OF EACH APRON JOINT. TONGUE AND GROOVE JOINT
ON ALL THREE SIDES OF APRON IS PERMISSIBLE.

@ FOR SKEW ANGLES OVER 7,° UP TO 22'/,°, USE A 15° SKEW END SECTION. FOR
SKEW ANGLES OVER 22!,° UP TO 37!/,°, USE A 30° SKEW END SECTION. FOR SKEW
ANGLES OVER 37/,° UP TO 45°, USE A 45° SKEW END SECTION.

=T I =N
N S\
1 I 11 I
u v —\ \ i:/it \ I (?) PROVIDE EXTRA STRONG CONNECTION AT LOCATION SHOWN: REQUIRED ONLY ON HIGH
i W FILL SIDE FOR 45° SKEW END SECTIONS OVER 6'-0" HIGH. FOR MULTIPLE BARREL
OPTION, ONLY INCLUDE EXTRA STRONG TIES ON THE OUTSIDE OF THE HIGH FILL SIDE.
A SEE STANDARD FIG. 5-395.110(8) FOR DETAILS.
I I SEE TAB - DIMENSION *T* IS EQUAL TO T+, Tb OR Ts.
n n
I | DETAIL "B (9 REFER TO THE GENERAL PLAN AND ELEVATION SHEET FOR THE DISTANCE BETWEEN
''''' - R — BARRELS OF ADJACENT BOXES AND TO STANDARD FIGURE 5-395.115 FOR MATERIAL
: : REQUIREMENTS FOR FILL BETWEEN ADJACENT BOXES.
TONGUE OR GROOVE PLAN VIEW WELDED WIRE REINFORCEMENT OF EQUAL AREA MAY BE SUBSTITUTED
TO MATCH BARREL DOUBLE-BARREL OPTION FOR REBAR.
H @D ON THE LAST SEGMENT OF THE 45° SKEWED APRONS, A TRANSVERSE JOINT IN THE
A A A A 1| a BOTTOM IS PERMITTED. A SPECIAL TIE, SIMILAR TO THE SIDE TIE, MUST BE
(4 ol - I ] SMALL RADIUS OR av OUTSIDE FACE Zng;rDED. THE TIE SHALL BE INSET AND THE SPACE FILLED WITH AN APPROVED
@_/ \_@ 3" DIA. BEVEL OPTIONAL / .
FORMED HOLE NO. 6 DOWEL @ FOR BOX CULVERTS WITH SPANS OF 16' THE MAXIMUM SKEW SHALL BE 30°.
P |1-6"MIN.| 4'-0" MIN S DT T prONC- - e
; - - GROUT IN PLACE. 1w N @ FILL HOLE WITH GROUT. GROUT CONSISTS OF 1 PART CEMENT AND 2 PARTS SAND.
SEE (TYP.) (TYP.) i S — /2 USE TYPE 1A AIR ENTRAINED PORTLAND CEMENT. GROUT MIX MAXIMUM
TABLE L oG |8 MAY DRILL 7 S 2 ©) SLUMP 1S 4".
: o
SEE TABLE & = .: APRON BOTTOM SLAB THICKNESS MAY BE 8" FOR CULVERTS WITH 6'SPANS ONLY.
PLAN VIEW | BS BOTTOM SLAB THICKNESS MAY BE INCREASED UP TO 2" MAX.PROVIDED COVER
L Vv N Slm IS 14" MIN., 2" MAX.
—_— Ll I
SINGLE BARREL OPTION m|2 " CLR TONGUE AND GROOVE JOINT @ REFER TO SPEC, 2412 FOR SEALANT
2" CLR. NO. 3 VERTICAL AND HORIZONTAL REQUIREMENTS. LENGTH P
TYPy BARS @ 1'-0" MAX. SPG.(0 MAKE DIMENSION OF TONGUE OR GROOVE
TOP TIE NOT REQUIRED IF MAX. o | ON ADJACENT PRECAST BARREL SECTIONS SPAN | 1o ckew | 300 skew | 450 skew
SEGMENT HEIGHT h IS LESS THAN 4'-0" - SO INSIDE WALLS ARE FLUSH. (FT.)
l L o ] 1'-0" 3 0 -117," 2 1% 3_gn
’ LAYER OF WELDED WIRE REINFORCEMENT7 8 1'-;"/" 2'-8?;5' 4'-8"
T I - MIN. LENGTH L 10 1'-6Y/y" 3-3/4 5-8"
— TIE HOLE SECLNBB ——— 12 1-9%" [ 3'-10%" 6'-8"
3 _ (RISE/2) - & E L A RISE | 15° SKEW | 30° SKEW | 45° SKEW 14 20:/5 457" 78"
Y _~ iz LAYER OF WELDED WIRE REINFORCEMENT : 16 2'-3% 5'-0 (12)
- J : 2 714" 1% 8 -1%"
=z — =1 VAL T 0 =§ 77
o 00 REINFORCEMENT LAYER DETAIL 2 1‘-’1, 23'{/2 1921;'1//3 11: 23/5 LENGTH Q
2 Abt i Cym 4
e / i WHEN MORE THAN ONE LAYER OF WELDED WIRE 7 13-4/, 14'-6% 17-13, sFPTAN 15° SKEW | 30° skEw | 45° SkEW
n % — _ C REINFORCEMENT IS USED TO OBTAIN THE REQUIRED 3 155/ | 16105 | 19°-11%" (FT.)
ol =z I R D 1 —= o — REINFORCEMENT AREAS, PLACE THE WIRES OF 3 175 52" 279 3 ST ISER T
P = old I THE WELDED WIRE REINFORCEMENT AS SHOWN —78 5 =74 — <
B I S i N A alE =1 5 10 19'-6%" | 21'-5%" | 25'-7% 8 3'-9 5'-2% 7'-2
=) @ -~ | - = 11 21|_75/8|| 23'-9%" 28'-5!/," 10 4'-0" 5191/, 82"
— @ oNLY REQUIRED ON — v —] 12 23'-8Y," | 26'-1/g" | 31'-3%" 12 4'-3%" 6'-4V/" 9'-2"
SEE SECTION B-B FOR 13 25'-9%" | 28'-4%" | 34'-13%" 14 4'-6%" 6'-11Yg" 10'-2"
THE OUTSIDE OF THE NO. 4 LONGITUDINAL BARS Ah REINF 8 8 8 8 8
DROPWALL DETAILS 2'-6" LONG AT 1'-0" CENTER : 14| 27-10%" | 30'-8Y," | 36'-11Y" 16 4-9%" 1'-6V/g" (12)
HIGH FILL SIDE. (EXTERIOR)
TO CENTER OR EQUIVALENT
i WELDED WIRE REINFORCEMENT - + -
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GROUT CONSISTS OF 1 PART CEMENT AND 2 PARTS SAND. USE
TYPE 1A AIR ENTRAINED PORTLAND CEMENT. GROUT MIX

GALVANIZE BOLTS, NUTS AND WASHERS PER SPEC. 3392.

HOLES AT 4'-0"

SEE STANDARD FIG. 5-395.101(A) AND FIG. 5-395.101(B) FOR ADDITIONAL

DIA. HOLE IN THE TOP OF THE WALL
DIA. HOLE IN THE LINTEL. FILL HOLE WITH GROUT.

MAXIMUM SPACING WHEN

@ CHECK THE LOCATION TO DETERMINE WHETHER A TONGUE OR A GROOVE
IS USED. TONGUE AND GROOVE TO TERMINATE AT CULVERT RADIUS.

@ FOR SKEW LENGTH UNDER 10'USE NO. 8 BARS. FOR SKEW LENGTH OF
10' TO 14'USE NO. 9 BARS. FOR SKEW LENGTH OVER 14'TO 18'USE
NO. 10 BARS. FOR SKEW LENGTH OVER 18' TO 22' USE NO. 11 BARS OR
EQUAL. SKEW LENGTH IS DISTANCE BETWEEN OUTSIDE FACES OF END

@ SEE LINTEL BEAM THICKNESS TABLE ON THIS SHEET. USE LINTEL BEAMS
WITH 5000 PSI 3W82 CONCRETE UNLESS OTHERWISE SPECIFIED.

@ ALTERNATE BAR BEND MAY BE USED FOR NO. 4 BENT BARS.

@ FOR CULVERTS WITH SPANS OF 16' THE MAXIMUM SKEW IS 30°.

ALTERNATIVELY A 9" THICKNESS MAY BE USED WITH 6500 PSI 3W82

SPEC. 3385, TYPE C, 7" DIA. THREADED ROD
WITH TWO HEX NUTS AND TWO 3" x 3" x 3" PLATE

WASHERS, A36 STEEL (TYP.).

SNUG TIGHTEN BOLTS

THROUGH WALL BEFORE TIGHTENING CONNECTION BOLT.

TORQUE ALL BOLTS TO 20 FT.-LBS.

1|/2u
(TYP.)

-

\_{ " x 2
SLOTTED HOLE (TYP.)

Ah REINFORCEMENT Abt LINTEL BEAM
= ) REINFORCEMENT REINFORCEMENT LENGTH N LINTEL BEAM THICKNESS CONSTRUCTION NOTES
h (FT. 15° & 30° SKEW 45° SKEW SPAN Abt o o o
SPAN BOTTOM REINFORCEMENT SPAN . . . SPAN 15 30 45
(FT.) (IN2/FT.) 15° SKEW | 30° SKEW | 45° SKEW
7 OR LESS 0.192 0.192 =T 5.2 FT) AL A2 T (FT.) | SKEW | SKEW | SKEW DIMENSIONS AND CONSTRUCTION NOTES.
B 0.20 0.24 12 0'30 6 NO. 4 ] 1!_0!! NO. 4 ] 9|| 6 4-_33/8u 6"4'/4" 9-_2!! < 12 9" 9" 9"
1% 8.32 g.gg 12 2:39 5 No.7 e 1" Tho. 2 e & 3 A Tig T = ALL END SECTIONS REQUIRE CURB ON LINTEL BEAM.
: - 10 NO.4 e 9" [NO.5 e 6" 10 54/ | 8T 13'-2
11 0.60 0.75 16 0.39 12 NO.5 @ 9" NO.G @ & 12 5-_10%-- 9-_9%-- 15'-21 14 10-- 10-- 10--
12 0.78 0.98 . - 14 6'-5/g" | 10'-1154" 172" MAXIMUM SLUMP IS 4".
13 1.03 1.36 14 NO.6 @ 9 NO.8 @ 6 16 6'-11‘7" 12l_1l/ . NA @
14 1.38 1.85 16 NO.6 @ 9" NO.8 @ 6" 2 Z 16 100® | 100® | @ STRUCTURAL STEEL PER SPEC. 3306.
NOTE: h IS THE LARGEST VERTICAL
DIMENSION OF THE SEGMENT. WELDING PER SPEC. 2471,
GALVANIZE STRUCTURAL STEEL PER SPEC. 3394.
(D NO. 8 DOWEL, 1'-0" LONG, 2"
N - SEE TABLE SECTION AND 3"
o TOP-0.20 IN®/FT (2) PROVIDE ADDITIONAL 3"
‘ "2 BOT.SEE LINTEL BM. TABLE SIDE OF LINTEL BEAM IS OVER 6 FT.
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3" DIA. .
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o
-
\@ ° 2 REQUIRED [’ E
CURB ENDS MAY BE FABRICATED e 16" 16" ,
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PLAN VIEW 218 L—E /
————— (o <
LINTEL BEAM WITH INTEGRAL CURB z|<Z = -
@ls
2" 0.20 IN?/FT. on ) \ 5" PLATE
TOP REINFORCEMENT
NO. 4 BARS PLAN VIEW
/ NO. 4 BENT BAR 6"
PERMISSIBLE CONST. | [4u 1 36
e o 2 N TONGUE T ma R
- N
=lo , OPTION N © 51
NO. 4 i [ SHOWN B -
@, Baks e & V' PLATE — - )
o ' ) NO. 4 BAR : — N 7
L 6")( 4")( I/Z” E%s" PLATE
4 VEE—/ . 2/7"
1 |1--o- SECTION E-E PLATE DETAIL
on | A2 BOTTOM REINFORCEMENT on EXTRA STRONG CONNECTION DETAILS
CLR.  SEE LINTEL BEAM REINF. TABLE CLR.
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LINTEL BEAM WITH INTEGRAL CURB
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SEE DETAIL "A" OR "B"

WINGWALL

GROUND LINE

ELEVATION

ALTERNATES 1 & 2 (STEEL SHEET PILING)

30" ___VARIES 3'-0"

MIN. MIN.

Do

END VIEW

END OF APRON FLOOR
g § OF 5" WIDE BY 1" LONG

SLOT IN THE ANGLE

2/

1

8"X 4"X ¥ ANGLE
PLAN

8"X 4"X ¥," ANGLE

4qn

FLOOR THICKNESS (T)

DETAIL

ELEVATION
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STEEL SHEET PILING SHOWN

REVISION:
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END VIEW

WINGWALL

PLACE DROPWALL PRIOR TO
PLACEMENT OF CULVERT APRON

ELEVATION
ALTERNATES 3 & 4 (GALVANIZED STEEL SHEETS)

END OF APRON FLOOR

¢ OF %" WIDE BY 1" LONG
SLOT IN THE ANGLE

4"

SHEET LAP —

19777
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DETAIL "C" - ALTERNATE 3

ON NEW CONSTRUCTION ONLY

END OF APRON FLOOR

¢ OF 5" WIDE BY 1"
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4II
2y

SLOT IN THE ANGLE

17977

6"X 4"X 54" ANGLE

PLAN

6"x 4"x 54" ANGLE

4"

FLOOR THICKNESS (T)

DE

ELEVATION

TAIL "D" - ALTERNATE 4

ON NEW OR OLD CONSTRUCTION

DESTGNER NOTE

(REMOVE FRIOR 70 PLOTTING FINAL FPLAN):
BEFORE CULVERT PLANS ARE FPREPARED, TAKE

FOR PH DETERMINATION.

SAMPLES FROM THE DRAINAGE AREA
THE SOIL AND WATER SHOULD

HAVE A PH OF 6.5 OR MORE IF SHEET STEEL IS USED.

? CAULK (SPEC. 3731)
TOP OF APRON FLOOR
AL />/—

CONSTRUCTION NOTES

®

@Q0® ©

GALVANIZE ALL FASTENERS AND ANCHORS PER SPEC. 3392.
GALVANIZE STEEL ANGLES PER 3394
D 2,"x Yo" OR 224"x /" CORRUGATED (12 GAGE)

OR HEAVIER GALVANIZED STEEL SHEETS.

@ FASTEN THE STEEL SHEETS TO THE FRONT EDGE OF THE

APRON WITH 34" DIAMETER BY 4" LONG BOLTS AND
APPROVED ANCHORAGES (10" + CENTER TO CENTER, TO THE
NEAREST VALLEY).

@ FASTEN THE 8"x 4"x ¥," OR 6"x 4"x 5" ANGLE WITH 34"

DIAMETER 4" LONG BOLTS, 1"
ANCHORAGE (2'-0" SPACING).

0.D. WASHER AND AN APPROVED

FASTEN THE STEEL SHEETS TO THE FRONT EDGE OF THE
APRON WITH 34" DIAMETER 5" LONG BOLTS, NUT AND LOCK
WASHER (10" + CENTER TO CENTER, TO THE NEAREST
VALLEY).

(12 GAGE) GALVANIZED CORRUGATED STEEL SHEET PILING,
INTERLOCKING TYPE A.

3" DIA.x 1" LONG BOLT WITH NUT, TO LAP STEEL SHEETS.
STEEL SHEET PILING, SECTION NO. MP-112 OR EQUAL.

FILL THE VOIDS AS SHOWN, WITH CONCRETE OR CONCRETE
GROUT, AS APPROVED BY THE ENGINEER.
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0—<l PLAN VIEW

SINGLE BARREL

CLASS III OR IV SHOWN
FOR SKEWS UP TO 7'/,°

w
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/— DROPWALL

PLAN VIEW

SHUNSD G

TOE OF
SLOPE

APPROVED

TOE OF
SLOPE

ELEVATION

GROUT SEEPAGE
@ CUTOFF CORE

MULTIPLE BARREL

FOR SKEWS UP TO T7V,°
CLASS III OR IV SHOWN
DOUBLE BARREL SHOWN

CONSTRUCTION NOTES

THIS PLAN SHEET IS FOR CULVERT EMBANKMENT
PROTECTION ONLY.REFER TO THE GRADING PLANS
FOR ADDITIONAL RIPRAP OR OTHER SCOUR

DROPWALL

PROTECTION MEASURES.
PROVIDE RIPRAP PER SPECS. 2511 AND 3601.

EMBANKMENT PROTECTION, INCLUDING MATERIAL
PLACED BETWEEN BARRELS THAT ARE LESS
THAN 2'-0" APART, IS INCIDENTAL.

FOR TYPE OF GEOTEXTILE FILTER MATERIAL
REQUIRED, SEE SPEC. 3733. PROVIDE GEOTEXTILE
STRIPS CONTINUOUS WITHOUT OVERLAPS, EXCEPT
FOR THE TOP STRIP, WHICH SHOULD SHINGLE
VERTICAL STRIPS. BURY THE TOP EDGE TO
PREVENT UNDERMINING.

@ IF THE DISTANCE BETWEEN DOUBLE BARRELS
IS LESS THAN 2'-0" USE EITHER PEA ROCK
OR LEAN MIX BACKFILL (SPEC. 2520) BETWEEN
THE CULVERTS AS APPROVED BY THE
ENGINEER. IF PEA ROCK IS USED PROVIDE
APPROVED GROUT SEEPAGE CUTOFF CORE,
MINIMUM 12" THICK BETWEEN THE CULVERT'S
TWO ENDS AND PROVIDE CLASS I GROUTED
RIPRAP IN LIEU OF CLASS III RIPRAP.

REFER TO THE GENERAL PLAN AND ELEVATION
SHEET FOR THE DISTANCE BETWEEN BARRELS

ELEVATION

APPROVED
GROUT SEEPAGE

MULTIPLE BARREL

FOR SKEWS OVER T7Y/°
CLASS III OR IV SHOWN
DOUBLE BARREL SHOWN,
OTHER BARREL CONFIGURATIONS SIMILAR.

CUTOFF CORE @

OF ADJACENT BOXES.

RIPRAP CLASS

GROUND LINE | | INSIDE FACE OF GROUND LINE
RIPRAP | RIPRAP
] INSIDE FACE OF S — END SECTION A A T w
END SECTION /-{ CLASS [ CLASS
— —
T =12 —2 A (| 11 1-6" 3'-Q"
| of2 ; A
INSIDE FACE OF | O v 21.gn 40"
%1 L END SECTION
GEOTEXTILE FILTER GEOTEXTILE FILTER
MATERIAL ‘
MATERIAL DESIGNER NOTE:
SECTION A-A SECTION B-B { [GEOTEXTILE REMOVE PRIOR TO PLOTTING FINAL PLAN
_— _— FILTER
~ MATERIAL (1) DESIGNER TO SELECT EITHER
CLASS 111 OR IV
GROUND LINE . APRON RIPRAP USING CHECK BOX ABOVE.
5 THICKNESS
GEOTEXTILE N (VARIES)
CURB FILTER
® D_ MATERIAL (D
APPROVED ROPWA
CULVERT GROUT SEEPAGE DROPWALL
\ CUTOFF CORE
7 % PEA ROCK U/ - ..~ - - SECTION D-D
o —— TR ‘ o : R —
; 1 1 © R
w ELEVATION OF THE APPROVED é L R
GROUT SEEPAGE CUTOFF CORE IS APPR F
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