Concrete Mixtures for
CPR Projects

Dan Labo, P.E. — CPAM Director of Engineering Services



(2020) 2461 Special Provision
Field Adjustments

* For all grades of concrete, do not make water additions 1 hour after
batching, including Slip-Form Concrete!

* For grades of concrete NOT used for Slip-Forming, do not make
water adjustments after discharging approximately 1 cubic yard.

e 2461.3.G.7.a “Concrete Placed by the Slip-Form Method”, The
Engineer will allow water adjustments as necessary to facilitate slip-

form placement.
* (Again, NO water additions 1 hour after batch time!)




(2020) 2461 Special Provision
Admixture Adjustments

e 2461.3.G.4.c Admixture Adjustments

* Approved admixture additions are allowed within 90 min from the initial
batch time stated on the Certificate of Compliance.

* |f the load of concrete has no available water to add, or the load is greater
than 60 minutes old, the Engineer will allow one admixture(s) adjustment
diluted with up to 2 gallons of water.




Contractors
can choose

to use either
3R52, or
SRHEbS2

Table 2461.2-6
Concrete Mix Design Requirements
(Not applicable to High Performance Concrete or Mass Concrete)

3137,
Maximum Maximum Minimum “Coarse
Maximum | Cementitious ercent SCM Slum 28-Calendar Aggregate
Concrete Grade Mix Number Intended Use* w/c Content P P Day for
. . (Fly Ash/ Range X
Ratioll (pounds/cubic Slag/Ternary) Compressive Portland
yard) & v Strength, f'c Cement
Concrete.”
B Abutment, stems, wingwalls, paving
Bridge 3B52 brackets, pier columns and caps, pier 0.45 750 30/35/40 2 - 5inches 4000 psi 2.D.1
Substructure struts
3F32 Curb and gutter 0.42 750 30/35/0 1/2- 4500 psi 2.D.1
i g : 3inches # P >
Sidewalks, curb and gutter, slope
Flat k F52 3F57EXT ! !
atwor 3F523F5 paving, median Sidewalks, driveway 0.45 750 25/30/0 2 - 5inches 4500 psi 2.D.1
3F52CO+% . )
entrances, ADA pedestrian Sidewalks
1G52% Footings and pilecap 0.55 750 30/35/40 2 - 5inches 4500 psi 2.D.1
Footings, pilecap, walls, CIP manholes
G and catch basins, fence posts, signal
General Concrete 3G52 bases, light pole foundations, erosion 0.45 750 30/35/40 | 2-5inches 4500 psi 2.0.1
control Structures, CIP box Culverts,
Culvert headwalls, open flumes, CIP
wall stems
Slipform barrier, median barrier, . .
M 3M12 non-Bridge 0.42 750 30/35/40 1/2 - Linch# 4500 psi 2.D.1
Median Barri
edlan Barrier 3M52 Barrier, median barrier, non-Bridge 0.45 750 30/35/40 | 2-5inches | 4500 psi 2.0.1
P 1P42 MSE and gravity wall leveling pad 0.63 750 30/35/40 2 - 4inches 3000 psi 2.D.1
R CPR - Full depth concrete repairs
Pavement 3RS2% P pairs, 0.45 750 30/35/40 | 2-Sinches | 4000 psi 203
e concrete base
Rehabilitation
t
3512 lptorm Bricge pac:;'ter' parapets, en 0.42 750 30/35/40 | 1/2-1linch# | 4000 psi 2.0.2
S
. Bridge median barrier, raised median,
Bridge ilaster, curb, Sidewalk, approach
Superstructure 3552 P , EUrD, 3 » 3PP 0.45 750 30/35/40 | 2-Sinches 4000 psi 2.0.2
panel, formed Bridge barrier, parapet,
end post, collar
Coff | k socket: ill
X 1%62 BASICAMSERIS, FOCESOEKES, Hified 0.45 750 30/35/40 | 3-6inches | 5000 psi 2.0.1
Miscellaneous shafts
Bridge 3X62 Drilled shafts above frost line 0.45 750 30/35/40 3 -6inches 5000 psi 2.D.1
Bridge decks, integral abutment
Y 3v42-M5 diaphragms, pier continuity 0.45 750 30/35/40 2-4inches 4000 psi 2.D.2
) 3Y42-S§ diaphragms, expansion joint
Bridge Deck§ .
replacement mix
3Y47** Deck patching mix 0.45 750 30/35/40 2 - 4 inches 4000 psi 2.D.2

* If the intended use is not included elsewhere in the Specification or Special Provisions, use mix 3G52, unless otherwise directed by the Engineer.
|| The minimum Water/Cement (W/C) Ratio is 0.30.
* Mix 3F57EX requires the use of Coarse Aggregate designation “7,” “2” or “3” for the 4th digit in accordance with Table 2461.2-3.

t Identify specific color used on the Certificate of Compliance. Colored concrete is only allowed when specified in the Plans or the Contract.

# Adjust slump in accordance with 2461.3G.7.a, “Concrete Placed by the Slip-Form Method,” for slip-form concrete placement.

§ The “-S” indicates a Bridge deck with a structural slab and “~-M” indicates a monolithic Bridge deck.

kK RA%. ONA™T o e o .

Y o P

A e P P T N & I Y T Ry T R T

PR I P L T Ll NAC1 ™ A




Contractors can choose to use either 3R52, or
High Early - 3RHE52

High-Early (HE) Concrete Requirements

(Not applicable to Bridge Superstructure or Mass Concrete)
3137
Maximum Minimum “Coarse
. Concrete | Minimum Cementitious Minimum 28-Calendar | Aggregate
Mix ) . Slump
Number Grades Time to Ratio Content Range Strength to Day for
Allowed Opening (pounds/ & Opening Compressive Portland
cubic yard)* Strength, f'c Cement
Concrete”
3 —
1PHEG2 || P - 0.63 750 . - 3000 psi 2.D.1
6 inches
1 —
3HE32 F 48 hours 0.42 750 3inches 3000 psi 4500 psi 2.D.1
T
3HES2 B,F,G 48 hours 0.42 750 .2 _ 3000 psi 4500 psi 2.D1
5 inches
Y 5_
3YHES2 (Repairs 48 hours 0.42 750 . 3000 psi 4000 psi 2.D.2
5 inches
3RHE52 48 hours 2- 3000 psi 4000 psi
' Sinches P P

upplementary cementitious Materials allowed.

|l Used only for placing concrete in piles during freezing temperatures, provide 30 percent additional cement to the
concrete mix for concrete 10 feet below the ground line or water line in accordance with 2452.3D.6, “Cast-in-Place
Concrete Piles.”

t Adjust slump in accordance with 2461.3G.7.a,”Concrete Placed by the Slip-Form Method.”




What are the approved
mix designs?




m MIX DESIGN SUBMITTAL RM .
DOT Revised 3/22/2021
PIT # SOURCE SIZE CLASS‘ % SP.G. ABS. F.M. PLANT
SAND LOCATION .
4 Spec 3137 |conTACT Submit to: concloff.dot@state.mn.us
#67 Gradation  [TELEPHONE #
ra EMAIL |
CIA
CA-70 | %SAND/ROCK | 4045
ESTIMATED BATCH WEIGHTS - POUNDS (DR 8
9 O — . (DRY) - S 2 Coarse Agg % E £
; z = o Cementitious o Ly Combos must pass 3137 gradation e ﬁ W - £ =
A =~ =] = = - Q = = =
MIX ; g = *: E E 2 o = 4 o g = E § E E § § £ E Mix Number M?:t‘i";": 3137 Spec Air
o Y o S| = = : = B EG |- g 3/4- #67 5/8- | CIA | CA-70 | © I 3/4- | #67 | 5/8-| CIA |cam0| O o = & S =
= g = ) £ n Q w0 (5] (o] [CRS) = w A =
© R E s |8 s > 2z | & £ |8
v 1A Grout 0.5 None 30
1G52 0.535 2.D.1 2.0
1P42 0.63 2.D1 2.0
1P62 0.63 2.D1 2.0
1X62 0.45 2.D.1 2.0
3A Grout 044 None 10.0
3442 0.42 2.D.3 7.0
3B32 0.45 2.D.1 6.5
3F32 0.42 2.D01 6.5
3F352 0.45 2.D1 6.5
3F52C0 0.45 2.D.1 6.5
3F52EX 0.45 2.D1 6.5
3FSTEX 0.45 2.D.1 6.5
3G52 0.45 2.D.1 6.5
3HE32 042 2Dl 6.5
JHES2 042 2D1 6.5
IMI2 0.42 2.D.1 6.5
3IM52 0.45 2.D1 6.5
3R32 0.45 2.D.3 6.5
3RHE52 042 2D3 6.5
3812 0.42 2.D.2 6.5
Submit to: concloff.dot@state.mn.us 3852 0.45 2D2 6.5
3X62 045 2.D.1 6.5

Get a Copy from Producer! [MnDOT Contractor Mix Design Form Link]



https://www.dot.state.mn.us/materials/concretemixdesigns.html
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Search MnDOTAtoZ General Contacts

Certified Ready-Mix Plants and Approved Contractor Mix Designs

Materials Home  Concrete Home Contacts

To determine compliance with MnDOT specifications, MnDOT certifies concrete ready-mix plants each year and approves the plant's concrete mix designs.

Concrete Ready-Mix Plant Certification and Approved Mix Designs

MnDOT Districts

Select District: M - Metro District v
Select Nearest City: | All Dist Cities v
Select RM Plant: RMO051 - Agg Ind 841 Rogers v

RMO051 is Not MnDOT Certified for 2022
RM051 is Not MnDOT Certified for Paving in 2022

2022 Minnesota Department of Transportation Contact MNDOT | Search MnDOT.gov | AtoZ
Know Your Route | 511 Traveler Service

395 John Ireland Blvd, St. Paul, MN 55155-1800

651-296-3000 Toll-free 800-657-3774 Doing Business | Careers/Jobs | News Releases

Disclaimer and Legal | ADA and Accessibility

Check Website Before Every Project — [MnDOT Website Link]



https://rmx.dot.state.mn.us/rm_mix/

Low 28-Day Strength Cylinders
(An Email from the MnDOT Concrete Engineer)

Lessons learned (that can be prevented)

Poorly consolidated cylinders

* When concrete is on the lower end of the slump
ranges, Use the rod to tap the outside of the
cylinder mold after rodding the lifts.

* Rule of Thumb: Use the rod to tap the outside of
the cylinder mold when the rod is extracted
from the concrete and the rod hole remains, or
the concrete is used for slip-form operations.



Cylinder ID Cards - [MnDOT Link]

MnDOT Concrete Cylinder Identification Card (Standard)

o Completely fill out the MnDOT’s Concrete Cylinder |dentification Card.
e One ID card per set of (3) cylinders is required.
¢ Include the following test results:
¢ Air content
Slump (if required)
Concrete temperature
Air temperature
Batch ticket number that corresponds with the load of concrete tested.
¢ Transport the standard strength test specimens to the laboratory.

Cylinder ID Card for Standard (28-day) Strength Cylinders

Minnesota Department of Transportation
Concrete Cylinder Identification Card
Date Made: 9/29/2015 Field |.D.: _119
Spec No.: 2461 Spec Yr. 2016
Email reports to:_clay.pitts@state.mn.us
Br. / TH No. _394

Tel. No. (612) 345-6789
Res. Eng._Bob Loams

MnDOT TP-02409-02 (8-15)
LAB I.D. NUMBER

K S.P. Proj. No. _1020-30
OSAP Submitted By Tom Sands
O Co./City Proj. Eng._Clay Pitts

O Maint. County/City_Hennepin District No.: Metro
Mix No. (3F52, etc.) _3G52 Part of Structure Light Pole Foundation
Source of Ready Mix__QuickMix — Mill City O Mobile Mixer [J Job Mix
Required Strength __ 4500 Testing Age: X1 28 days [ 156 days [ other hrs/days
Remarks,
Field Test Results:
Ticket No. Concrete Temp (°F)| Air Temp (°F)] % Air Content Slump (In.)
67394304 73 59 6.2 4

MnDOT Concrete Cylinder Identification Card (Control)

e Completely fill out the MnDOT’s Concrete Cylinder Identification Card.
e One ID card per control cylinder is required.
¢ Include the following test results:
e Air content
Slump (if required)
Concrete temperature
Air temperature
Batch ticket number that corresponds with the load of concrete tested.
e Transport the standard strength test specimens to the laboratory.

Cylinder ID Card for Control Cylinders

Minnesota Department of Transportation
Concrete Cylinder Identification Card
Date Made:_10/6/2015 Field I.D.: _122
Spec No.: 2461 Spec Yr. 2016

MnDOT TP-02409-02 (8-15)
LAB I.D. NUMBER

Email reports to:_clay.pitts@state.mn.us

SP Proj. No. _1020-30 Br./ TH No. 98765

OSAP Submitted By Tom Sands Tel. No. (812) 345-6789

O Co./City Proj. Eng. Clay Pitts Res. Eng._Bob Loams

I Maint. County/City_Hennepin District No.: Metro

Mix No. (3F52, etc.) 3GHES52 Part of Structure Full Depth Repair
Source of Ready Mix__QuickMix — Mill City O Mobile Mixer 0 Job Mix

Required Strength __ 3000 Testing Age: [128 days [156 days Xl other 4 hr
Remarks,

Field Test Results:

Ticket No. Concrete Temp (°F)| Air Temp (°F)|] % Air Content Slump (In.)
82996 72 64 6.8 3



https://dot.state.mn.us/materials/concretedocs/GuidanceforConcreteCylinders.pdf

Concrete Mixtures for Partial Depth Repairs

* MnDOT Mix 3U18 - Dry Pre-Bagged
* Mixed Onsite with a Paddle Mixer

* Specification 3105
* Bag Sizes of Either 50 |bs. or 3000 Ibs.
* Need to add Air entrainment on site

Table 3105.2-2
Mix Proportions

Material

Gradation
Requirements

Weight
50 pound bag

Weight
75 pound bag

Weight
3000 pound bag

Type | Cement

11.9

17.8

712

Blended
Aggregate

Table
3105.2-1

Proportions determined each day on the 3U18
Quality Control Worksheet




Concrete Mixture for Partial Depth (Type B) Repairs

* MnDOT Mix 3U18 — Batching by Mass
* Mixed Onsite with a Mobile Mixer
» Specification 2302.2.A.1.b

A.1l.b Field-Proportioned Grade 3U18 Concrete Patch Mix
Provide Grade 3U18 concrete mix by mass in accordance with Table 2302.2-1.

Table 2302.2-1
Mix Proportions

Material Weight, pounds
Type 1 cement 100
Coarse Aggregate, #89 159
Fine Aggregate 162




2302.3.A Construction Requirements

* Mix all dry pre-bagged grade 3U18 concrete patch mix on site, in a
paddle type mixer for at least 5 minutes.

* Ready Mix is NOT allowed for 3U18

* Do not accelerate concrete strength gain to facilitate early strength of
pavement repairs solely for construction traffic unless approved by

the Engineer.

e Make batch water adjustments to achieve a maximum slump of 1
inch 5 minutes after batching starts.




:

Spec Mix Pre-Bagged MnDOT Mix 3U18
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Proportioning Agg, Sand Type 1 Cement & Water




3000 Ibs. Spec Mix Pre-
Bagged — MnDOT Mix 3U18




- R el g e e, -

——

SiLE COncreTe oisPenser

s -
- " ™ L :I !
- ‘:
b
S | |
- % o

P
) a
LT T W

Mobile Concrete Dispenser, aka - Mobile Mixer
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2302.3.A Construction Requirements

* Refer to Table 2302-3-1, “MnDOT 3U18 Opening Times”, to determine
the allowable mix adjustments to Grade 3U18 concrete.

* When anticipated time to opening for construction equipment or
general traffic is less than 7 calendar days, and the ambient
temperatures are anticipated to remain at or above 60°F during the
curing time, provide approved admixture as outlined in Table 2302-
3.1. The mix design will include the admixtures solution as part of the
total recommended mixing water.




Table 2302.3-1
Mix 3U18 Opening Times

Admixture Dosage
& Type
Anticipated Minimum Time Concrete (Based on Mix Design Testing and Strength
to Opening * Mix Grade manufacturer’s Responsibility Required for Opening
recommended
dosage rate)
> 7 Calendar Days 3u1gll Nor?e 2302 None *
Required
72 hours to 7 Calendar Days 3U18 |l Type A ¥ 2302 None *
Field Control Cylinders as
per 2302.3C.4, “Opening
36 hours to < 72 hours 3uU1s Type A% 2302 to Construction
Equipment and Traffic”
# % %
Field Control Cylinders as
per 2302.3C.4, “Opening
12 hours to < 36 hours 3uisll + As Needed § 2302 to Construction
Equipment and Traffic”
# * %

* If at any time the ambient temperature falls below 60°F during the curing time, use field control specimens to
determine opening times in accordance with 2302.3C.4, “Opening to Construction Equipment and Traffic.”

Il The maximum slump for 3U18 mixes measured after 5 minutes is 1 inch.

T Accelerating admixtures are not allowed when the ambient air temperature exceeds 80°F without the
approval of the Concrete Engineer.

¥ Use manufacturer’s recommended dosage rate to achieve 3000 pounds per square inch minimum
compressive strength or 500 pounds per square inch flexural strength at the time of opening.

# The Engineer may reduce the number of control specimens required based on previous control specimen
strengths gains and site conditions.

§ Use a Type A, C, or E admixture in accordance with 2302.3A.1, “3U18 Concrete Mixture Requirements for
Partial Depth Repairs,” and the manufacturer’'s recommended dosage rate to achieve 3000 pounds per square
inch minimum compressive strength or 500 pounds per square inch flexural strength at the time of opening.
** Do not allow construction vehicles or general traffic on Type B repairs unless a minimum of 12 hours have
elapsed and control cylinders achieve a minimum compressive strength of 3000 pounds per square inch or
500 pounds per square inch flexural strength.




2302.3.A.2 Placement Limitations

For (Type B) Repairs
* Do not place concrete at ambient temperatures less than 50°F.

* Do not place concrete when in-place pavement temperatures are below
50°F.

* Do not place any concrete mixture after October 15th.

* Do not place epoxy resin adhesive or non-shrink grout for bonding

reinforcement bars to in place concrete outside of the manufacturer’s
temperature recommendations.

* Do not use accelerating admixtures (Types C and E) when the ambient air
temperature exceeds 80°F without the approval of the Concrete Engineer.



2302.3.A.2 Placement Limitations

For Type C Repairs

* The Engineer will consider all drill and grout dowel bars installed and
anchored to the in-place concrete pavement before performing the
2302.3F.5, “Dowel Bar Anchoring Test Section,” unacceptable in
accordance with 1512, “Unacceptable and Unauthorized Work”

* Place concrete in accordance with 2461, “Structural Concrete,” and
2302.3F, “Type C Repairs.”

* Do not place any concrete mixture after October 15th, unless approved
by Concrete Engineer, in conjunction with the Engineer, and an approved
cold weather protection Plan is in place.

* Do not place epoxy resin adhesive or non-shrink grout for bonding
reinforcement bars or dowel bars to in-place concrete outside of the
manufacturer’s temperature recommendation.
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