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“Both MnDOT and Fabricators are
interested in providing a quality product
at the right cost.”
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History of MnDOT/MnCPA Collaboration

2005 Earliest Documented MnPA/MnDOT Meetings
May 2012 Suggested creating similar group for CP

January 2017 More frequent meetings implemented
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Example Agenda

Introductions

Box Culvert Items

* Pipe Issues

* Group | —Finalized Plates

* Group Il — Plates Ready to be finalized

e Group Il — Additional Design and Drafting
Work Required

Round Robin



What is Brought to the Table

Industry Benefits
* Understanding Expectations
e Opportunity to Offer Input

* Improving the End Product

Future Outlook on MnDOT Direction

MnDOT Benefits

* Improved performance
* A National Perspective
* Fabrication Expertise

* Design knowledge
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Who is Involved?

e MnDOT
* Pipe fabricators
* ACPA

e Other industry participants
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TABLE

- TWO ADDITIONAL BOTTOM BARS CENTERED BETWEEN BOTTOM BARS,

/| SEE TABLE FOR €=~

/| EQUAL TO OR GR
ADDITIONAL BOT1

NO. 5 BARS. PLACE ON |

TOP OF BOTTOM BARS.

TYPICAL ALL COVERS. -

ONE_EXTRA BAR IN THE BOTTOM. [ —[
CENTER BETWEEN FIRST AND — —|—
SECOND BAR NEXT T0 HOLE. — )

NO. 5 BAR 2'10" LONG

IN BOTTOM — — __H_|;HE

A n
R/ L
172" i) -

A

4 K 27" DIA. HOLE
o
R~
L.

NO. 5 BAR 2'10" LONG |-

,~ TWO ADDITIONAL BOTTOM BARS CENTERED BETWEEN BOTTOM BARS,
/| SEE TABLE FOR SIZE. IF THE HOLE IS LOCATED SO THAT K IS
/ER DIAMETER, SPACE

18" MAX, * THE HOLE.
#C CuUT TO CLR./
CNO. 5 BARS. PLACE ON "
™ 1op AR 1-1/2" MIN.
TOP OF BOTTOM BARS. TR TR ///

ONE EXTRA BAR 1 TYPICAL ALL COWERS.
CENTER BETWEEN
SECOND BAR NEX

NO. 5 BAR 2'
IN BOTTOM

o

MNO. 5 BENT
BARS

1-172'MAX. CLR.

27" DIA. - TYP.

A
4 b

NO. 5 BAR 2'10"

IN BOTTOM ':“L g -
-
oA
N IimE
NO. 5 BARS, PLACE ON \ V@—I':H_rﬂ_ri |

TOP OF BOTTOM BARS.

\

IN BOTTOM -

TYPICAL ALL COVERS, ——

PLAN OF COVER

TOP BARS NOT SHOWN

COVER DIAMETER

K NO. 4 AT 10" EACH WAY
TYPICAL ALL COVERS EXCEPT
FOR 48" DIA. C.B.—

DEVICE —

MANHOLE DIAMETER

SECTION A-A

TABLE

C.B. OR COVER [WEIGHT OF Tk L BOTTOM BARS
M.H. DIA.| DIAMETER | SECTION EACH WAY
@ 48" 58" 1140 LBS.| 6"] 6"] 8" L5 A "
540 51 1990 LBS,| 8"] 6] 8" AT 8"
50" 72" | 2510 LBS.| 8] 77| 9% AT T
66" 9" 3090 LBS.| 8"[ 7| 9* .5 A "
T2 86" 3720 LBS.| 8"] 8"]10"] NO.5 A’ “
78" 93" 4400 LBS.| 8" [ 8"[10" A "
8" 1007 5140 LBS.| 87] 97| 11" AT 57
0" 107" 5930 LBS,| 8| 9" [ 11" 5 A "
96" 114" 6770 LBS,| 8"] 9| 11| N0, 6 A "
102" 121" 7670 LBS.| 8| 9 [12*'| NO.6 AT 5"
108" 126" 12520 LBS.|12"]10"]12"| NO.5 A "
120" 140" 15560 LBS.|12"] 11"]13"| NO.5 A "

@ ONLY NECESSARY TO USE BOTTOM LAYER OF STEEL.

. 5 BARS
DOLE LAYER
OPTIONAL  MIN BAR B
HANDLING DIA
BAR A
BARS
CAYER
NO.
ToP
TYP

NOTES:

AASHTO HS 25 LOADING.

MAXIMUM FILL HEIGHT 15 FT.

THE NO. 4020 SHALL BE PERMANENTLY MARKED

OF THE COVER.

EQUIVALENT STEEL AREAS IN WIRE MESH MAY BE USED.
REINFORCEMENT PER SPEC. 3301, GRADE 60. ANY STEEL
REINFORCEMENT THAT IS WELDED DURING FABRICATION SHALL
MEET THE REQUIREMENTS OF ASTM A706.

REFER TO PLANS FOR STEP REQUIREMENTS, HEIGHT, & DIAMETER.
SEE SHEET (2 OF 2) FOR INSTALLATION DETAILS.

DESIGNER NOTE:

WHEN STRUCTURE IS USED AS A CATCH BASIN, GIVE X & Y
COORDINATES OF BOTH THE CENTERLINE FOR A, C, F OR G
STRUCTURE AND THE CENTERLINE FOR THE 4020 STRUCTURE.

DESIGNATIONs

DESIGN DIA. - STANDARD PLATE EXAMPLEs DESIGN 66 - 4020

NOV. 22, 2000

APPROVED

C.B. OR COVER | WEIGHT OF TllL BOTTOM BARS

M.H. DIA.| DIAMETER | SECTION EACH WAY
48" 58" 1140 LBS.| 6] 6'| 8"] NO.5 AT 6"
54" 65" 1990 LBS.| 8'| 6''[ 8] NO.5 AT 8"
60" 2" 2510 LBS.| 8'"] 7'""| 9*'] NO.5 AT 7"
66" 79" 3090 LBS.| 8'"] 7'"| 9*| NO.5 AT 7"
72! 86" 3720 LBS.| 8| 8''10"] NO.5 AT 6"
8" 93" 4400 LBS.| 8"| 8"]10"| NO.5 AT 5"
84" 100" 5140 LBS.] 8''] 9'"]11"| NO. 5 AT 5"
90" 07" 5930 LBS,.| 8'] 9"|11"]| NO.5 AT 5"
96" 114" 6770 LBS.| 8"] 9"[11"] NO.6 AT 6"
102" 121" 7670 LBS.| 8'"] 9'|12"]| NO, & AT 5"
108" 126" 12520 LBS.[12]10" 12" ]| NO. 5 AT 6"
120" 140" 15560 LBS.]12"|11'"]13"] NO.5 AT 6"

@ ONLY NECESSARY TO USE BOTTOM
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LAYER OF STEEL.

Dotbnt ) Hhustow

STATE DESIGN ENGINEER

STATE OF MINNESOTA SPECIFICATION STANDARD
DEPARTMENT OF TRANSPORTATION REFERENCE PLATE
NO.
2506 d
MANHOLE OR CATCH BASIN 40204
FOR USE WITH OR WITHOUT TRAFFIC LOADS REVISION DATE
3-22-2013 MJE. 10F 2

mndot.gov

%

1-1/2"

MIN.

2"MAX. CLR.

AR IN THE BOTTOM,
:EN FIRST AND

NO. 5 BARS. PLACE ON
TOP OF BOTTOM BARS.

PLAN

{EXT TO HOLE.

10LES AT 120° SPACING

- OPTION 2
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SEE TAELE

FOR OPERING

TOF VIEW

MANHOLE CASTING —

_____ . I
APPROVED A Iy
ADJUSTING RINGS
T AEQUIRED ——mgf = == — == —— =1 L3
~ oy SO | —
COVER ——ay

4

VARIES: 2'-

SECTION X-X

PIPE DIA, |OPENING SIZE
iIN 1IN
12 20

STANDARD OPENINGS NOTES:

AS AN OPTION, BRICK OR COWCRETE BLOCK MASOMRY
WAY BE USED. FOR MATERIALS AND
METHODE, SEE STAMDARD FLATE 4002,
COKE SECTION DETAILS OF 4002 DD WOT APPLY.

CONSTRUCTION

15 24 REINFORCING:
18 28 SINGLE LINE STEEL WIRE FASRIC HAVING AN AREA
21 30 OF WOT LESS TH&M 0,12 50, IM. PER FOOT.
24 34
DESIGN S0
spemovEs  FEB. 2, 1997 STATE OF MINWESOTA SPECIFICATION [ STANDARD
T mm————— DEFARTMENT OF TRANSFORTATION REFERENCE FLATE
MO,
Hpiat) Ao 48" DIA, PRECAST
STATE DESION ENGIEER SHALLOW DEPTH CATCH BASIN 4024A
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13" MIN Ll Bell JoInt Required When

ID/Is 48" and Larger

STANDARD SECONDARY POUR

barg embedded 4" MIN Into
wall, Spaced 4" (MAX)
" around clrcumference

SECONDARY POUR W/
EXTENDED BASE OPTION 1

[}
‘I%" COVQR{—- H-— \jﬁoxy—cﬂatud suppaort

II
1%" Coveh TYF —-I—

AN

3%" ]
243" -
1

manhole riser
IN 90% of MH
circumference

KEYWAY SECONDARY POUR

" in

. 3" MIN
#3 Rebar Hoop T o
6" 0,C, as req'd | K(_J
| - |
- =
[ x N |
| 1 : |
o L | — Optlonal
1} Cover TYyP —H— | hell joint
L 2" brick shacer spaced 4' (MAX)
around‘clreumference

@ SECONDARY POUR W/
EXTENDED BASE OPTION 2

[{3

Addltlonal
relnforcement to
extend MIN 12"
Into manhale wall

(2 SECONDARY POUR W/
EXTENDED BASE OPTION 3

mndot.gov
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Arch Pipe Design Revisions

DOUBLE LINE
REINFORCEMENT

SINGLE LINE
REINFORCEMENT

Required Steel Calculation for Arch Pipe

~=— SPRINGLINE

j — COVER

RISE

SPAN

COVER -/ ‘ el
-

REINFORCEMENT DETAILS

Date:
Inputs Key Assumptions
Eq.Diameter, D, 132 |[in Max Cover, C, 1.00 in
Concrete Strength, f'. 6 ksi Max Circumferential Spacing, S 2 in
Class| A - Number of Cages Per Layer, nl 1 unitless
(Aso/Asi), C; 0.75 unitless
Outputs Unit Width, b 12 in
Span, 5;| 168.75|in G 1.9 in
Rise, H 106.5(in Steel Strength, f, 65 ksi
Wall Thickness, t 10|in Factor for Shear, ¢, 0.90 unitless
Inner Cage, As; 1.089|in’/ft Factor for Radial Tension, ¢, 0.90 unitless
Outer Cage, As, 0.816|in’/ft Factor for Flexure, ¢ 1.00 unitless
U - Inner Cage, As, 1.089|in’/ft Factor for Crack Control, @, 1.00 unitless
V - Outer Cage, Asy 0.816|in’/ft Developable Stirrup Strength, f, 60 ksi
TOP Shear Steel, As,|  0.227|in’/ft’
Top Stirrup Span, X 71|in Limitations
Max Spacing, S 5.5]in Only for Arch pipe equivalent sizes 48" - 132"
BTM Shear Steel, As,|  0.152in’/ft’
Bottom Stirrup Span, Z 74|in
Max Spacing, S 5.5]in




Lintel Beam Issues




Effective Collaboration Tips

Find Common Ground (It’s a Partnership)

Set Reasonable Expectations

* Permit Open Dialogue (Both Industry and State)

Use Clear and Concise Communication
* Meet Regularly
* Clearly Document Processes, Decisions, and Rationale

* Form Subgroups

3/12/2024 mndot.gov 14



m DEPARTMENT OF
TRANSPORTATION

Thank You!

Joe Black

joe.black@state.mn.us
651-366-4855
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