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Topics Covered Today

« MDOT Specs / Concrete brades

« Rasics on Concrete Mix Design

e MDOT Form 1376 -
o JMF Submittal / Reg

MF

uired Documents
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Approved Materials

e Material Source Guide
e A contract document

MATERIALS . L _
ST Current I‘E\'/ISII.III'I.II'I |J.|E|E.E at the time u.f
- contractor's bid is binding for the project
o [luarterly updates
4 . .
eMDOT o Available on MDOT website at:
Tem—— http://www.michigan.qov/mdot
o Select:
ey oo * Reports, Publications & Specs

 Publications

o Manuals & Guides
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Approved Materials - Cement

o Approved manufacturers of portland cement - Type | or Type /11 (MDOT 301)

* Prior to consideration onto approved list,
o MDOT reviews historical mill reports for Cla0 compliance
o \lerifies physical properties of lab samples

e [Ingaing,
o Biannual mill report submitted and reviewed
« Random samples are taken in the field for OA verification

e Type lll cement is not permitted on MDOT projects
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Approved Materials - SCM's

Required amount: 20%-40% replacement of portland in PIM, DM, and SZM

Approved Manufacturers of supplemental cementitious materials (MDOT 901)

Prior to consideration onto list,

o MDUOT reviews historical mill reports for compliance
o Fly ash- ChI8, Class Cand F
* Slag cement - C389, Grade 100, minimum

o \erifies physical properties of lab samples

Ongoing,
* Monthly mill report submitted and reviewed
« Random samples are taken in the field for DA verification
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Approved Materials - Agg.

e Prequalified aggregate sources - approved manufacturers (MDOT Section 302)
* Yearly inspection of labs
e History of a well controlled process
e History of specification compliance

e Reduced MDOT (A acceptance of source
o | test per 10,000 tons of material produced

e Non- Prequalified aggregate sources
* No history of specification or process contral

e Normal MDOT UA acceptance of source |
o | test per 1000 tons of material produced _
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ASR Testing (Fine Aggregate only)

Back in the spec
temporarily for now;

IMC 1260

e Expansion < 0.10% at 14 days May be removed as an

e ASTM L 1793 option in future versions
e Expansion < 0.040% at | year

« ASTM C 1267

e Must use replacement of portland cement with slag cement or fly ash
e Expansion < 0.10% at 14 days




Approved Materials - Admix.

e Admixtures (MDOT 803) - Qualified Products List (PL)

o Accepted for use on MDOT projects based on the trade name, model number, etc., as listed.

o Manufacturer secures independent lab testing using three locally available cements
o Air entraining C260
o Water reducers, retarders, accelerators 0434
o Yearly affidavit from manufacturer

e Try to avoid the “witches brew”
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Where do Mixes Originate?

e [ontractor provided mixes:
e Based on standard MDOT production mixtures

e The contractor is responsible for submitting the mix documentation to the MDOT project

ENgineer

e Jepartment (MDOT) provided mixes:
e Non-standard production mixes
e Structural patching, mortar, and grout
e Project-specific mixes
e Pre-stressed concrete
e Bridge deck overlays
« Small quantities
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Developing the Mix

e [ontractor provided mix designs and mixture proportions
e Jupporting documentation
e Methods of verification

o Method | - Trial batches: same materials used on project
e Method 7 - Same mix: recent experience with same ingredients

e Method 3 - Similar mix; similar aggregates, same cement/additives
e Method 4 - Annual verification: concrete plant verification, same materials

e All materials must be from MDOT approved sources
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Mix Requirements- Cement & Strength

Table 601-2
Concrete Pavement Mixtures

Minimum Class Design Strength (a)

Flexural Strength

Compressive Strength

(psi) (psi)
Section Cement Content
Concrete | Number (d,h)
Grade Reference
(b, c, g) (i) Ib/cyd sacks 3days | 7days | 14days |28days| 3days | 7Tdays | 14days | 28days
P-NC 603, 801 658 7.0 550 600 — 650 2,600 | 3,000 — 3,500
P1M (f) 602, 603 |470-564| 5.0-6.0 — 550 600 650 — 2,600 3,000 3,500
602, 603, 564 6.0
P1 801, 802, — 550 600 650 — 2,600 3,000 3,500
803, 810 | 526 (e) 5.6
602, 803,
804, 806, 517 5.5
P2 808, 810 — 500 550 600 — 2,200 2,600 3,000
813, 814, | 489 (e) 5.2
819
M Commercial grade concrete containing 517 Ib/cyd (5% sacks/cyd) of cement. If substituting 1.0 Ib of fly ash

for each pound of cement removed, the Contractor may reduce portland cement up to 20%, by weight.

Unless otherwise specified, Grade X concrete contains at least 282 Ib/cyd (3.0 sacks/cyd) of cement. If
substituting 1.0 Ib of fly ash for each pound of cement removed, the Contractor may reduce portland cement
up to 20% by weight.

CONCRETE
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Mix Requirements- Admix Slump Adjustments

Table 701-1A
Concrete Structure Mixtures by Slump

Slump (in)
Cement content per Type MR.F, 1;;3 Admixiures
; cubic yard
Concrete Section Number (b, c) Type A, D or After
Grade Reference = no Before Admixture After Admixture
(e, h) (i) lb sack Admixture Admixture (Type MR) {Type F or G)
D (a) 706,711, 712 658 (d) 7.0 0-3 0-3 0—-6 Q-7
51 705 611 6.5 3—-5 0-3 3—-6 3-7
T 705, 706 611 6.5 3-7 0-4 3-7 3-8
401, 705, 7086, 712 564 6.0 _ _ _ _
S2(a) | 713 801, 802 803,810 | 526 () 56 a=9 0=3 e g
517 55
53 402, 403, 803, 804, 806 489 (d) 55 0-3 0-3 0-6 Q-7
MNote: See Table 701-1B below for table notes.
Table 701-1B

Concrete Structure Mixtures by Strength of Concrete

Cement content per

cubic yard Minimum Strength of Concrete
Concrete Section Number (b. ¢ ()
Grade Reference Flexural, (psi) Compressive, (psi)

(e, h) (i) Ib sack 7 day 14 day 28 day 7 day 14 day 28 day

D (a) 706, 711,712 658 (d) 7.0 625 700 725 3,200 4,000 4,500

S1 705 611 6.5 600 650 700 3,000 3,500 4,000

T 705, 708 611 6.5 550 600 650 2,600 3,000 3,500
401, 705, 706, 712, 564 6.0

S2 (a) 713, 801, 802, 803, 810 526 (d) 56 550 600 650 2,600 3,000 3,500
5% i g 5.5

S3 402, 403, 803, B04, 806 489 (d) 5> 500 550 600 2,200 2,600 3,000
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125P604(A)

Table 1: Minimum Mix Design Requirements for Concrete

Mix Design Parameter Grade of Concrete
P1M P1 D,.DM T S1 S2,52M S3/P2
(a,b,e) (a,b) (a,b,e) (@) (a,b,e) (a)
ey spectication Limiti-or) 3500 3500 4500 3500 4000 3500 3000
(28-day compressive, psi)
Rejection Limit for an Individual
Strength Sample Test Result 3000 3000 4000 3000 3500 3000 2500
Maximum Water/Cementitious Ratio 0.45
(Ib/Ib) (c) ]
g;‘;;g)t't('gg‘s Material Contant 470-564 | 517611 | 517658 | 517-611 | 517-611 | 517-611 | 489-517
Air Content (percent) (f) 55-8.5
Slump (inch) (max.) (@)
Section Number Reference (h) 602, 603 602, 603, | 706,711, | 706, 718 705 401,706, | 402, 403,
801,802, | 712 712,713, | 602, 803,
803, 810 718,801, | 804, 806,
802, 803, | 808, 810,
810, 819 813, 814
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125P604(B)

Table 1: Minimum Mix Design Requirements for Concrete

Mix Design Parameter

Grade of Concrete

P1M P1 D,DM T S1 S2,82M S3/P2
(a,b.e) (a.b) (a,b.e) (a) (a,b,e) (a)
PWL Applications
Lower Specification Limit (LSL)
(28-day compressive, psi) ot 800 . _ _ _ _
Rejection Limit for an Individual
Strength Sample Test Result 2500 2500
Non-PWL Applications
Lower Specification Limit (LSL)
(28-day compressive, psi) 3500 3500 4500 3500 4000 3500 3000
Rejection Limit for an Individual
Strength Sample Test Result 3000 3000 4000 3000 3500 3000 2500
All Concrete Applications
Maximum Water/Cementitious Ratio 0.45
(Ib/Ib) (c) '
(Cltf[;‘fg‘)“‘('g;’s RO 470-564 | 517611 | 517-658 | 517-611 | 517611 | 517-611 | 489-517
Air Content (percent) (f) 55-8.5
Slump (inch) (max.) (9)
Section Number Reference (h) 602,603 | 602,603, | 706,711, | 706,718 | 705 401, 706, | 402, 403,
801,802, | 712 712,713, | 602, 803,
803, 810 718,801, | 804, 806,
802, 803, | 808, 810,
810, 819 813,814
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MDOT Grades of Concrete

PIM  High Performance Concrete Pavement
All MDOT trunkline highways that are paved with concrete
- will be called 3200 HP in new spec book
P Concrete pavement
Uld standard still used for low traffic roadways, small projects, local agency work
- will be called 3200 in new spec book
P2 Concrete shoulders

lsed for concrete shoulders but can also use Pl or PIM

- will be called 3000 in new spec book




MDOT Grades of Concrete

P-NC  Concrete pavement Repair
Joint and full-depth repairs of concrete pavements
NC requires non-chloride accelerator, 7 sack is standard
- will be called 3500 in new spec book
M Commercial Concrete

Typically used for non-MDOT concrete outside the right-of-way
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MDOT Grades of Concrete

N Foundations and Piles
- will be called 4000 in new spec book
52 Bridge Structure, Curb/butter and Driveways
- will be called 3200 in new spec book
5ZM  High Performance Bridge Structure

High traffic, high profile/long life bridges, bridge approach slabs

- will be called 3200 HP in new spec book
Sd  oidewalks
- will be called 3000 in new spec book




MDOT Grades of Concrete

I Bridge Deck/Railing
- will be called 4200 in new spec book
DM High Performance Bridge Deck and Railings
High traffic, high profile bridge decks and railings or where longer life is required
- will be called 4200 HP in new spec book
[ Tremie Concrete

Underwater placements, usually for bridge foundation work

- will be called 3500 in new spec book




MDOT Form 1976 (JMF Farm

e Develop JMF (mix proportions
according to AGI 21

e Aggreqate bulk density

e [Iption for dry rodded, and
shoveling (loose pour or dry
lnose

e Density values up to 10% greater
with dry rodded

MICHIGAN

‘ CONCRETE
ASSOCIATI

Michigan Department
o T 2
1976 (02116)

DISTRIBUTION: ORIGINAL — Ei
PROJECT LOGATION

CONTROL SECTION | JOB NUMBER

JOB MIX FORMULA (JMF})

CONCRETE FIELD COMMUNICATION
This form appies only to the project isted below and is not transferable o ofher

P
COPIES — Contractor, Lansing CFS, Region, r

PROJECT ENGINEER

CONCRETE SUPPLIER

PLANT LOCATION

NUMBER

GRADE OF CL]NK:RFI'E‘ PSI REQGUIREMENT ‘ MiX DESIGN NUMBER

|\NTENDED USE (5}

ONTRACTOR QCPLAN Y[
IEMITTED? MDOT eme oy M ]

PRIME / SUBCONTRACTCRIS)

STANDARD SPEC DATE

‘ QC/0A SPECIAL PROVISION DATE

DATE EFFECTIVE ‘nGG. CORRECTION

MATERIAL DESIGN SOURCES AND PROPERTIES

COARSE AGGREGATE INTERMEDIATE AGGREGATE FINE AGGREGATE
Aggragaie Tyoe Agargats Type
‘Zource Name Souros Mame Soure Name
MOOT Source N MDOT Sture No. MDOT Souree No.
MOOT Sefies Giass WDOT Senices Ciass MOOT Seres Cisss
Spechic Gravity (Bulk Cry) ‘Spacitc Gravty [Bult Ory) ‘Speciic Grawlly (Bulk Dry
Ansarption ‘Absorption Apsoption

UL Weignt (Dry Loose] DL
Barcart Crushed
DO Sreze-Traw (ST CuMn
Emeatc Gy Bk Dy =T
e

Dote O MDOT Freeze-Tram

LR et (Ory Rosgea) DR or
LT WegRE {Dry Looee) DL
Pervent Crusned

MDCT Fresze T =T o6
‘Spectc Gty UK O of FF
saple”

Dte of VDO Freem-Tra

Fineness Moduius (FM)

*Ifthe bulk dry specfic gravity s more than 0.04 less

oripor
than the bulk dry specific gravy of the most recenty tested freeze thaw sample. the agaregate wil

be considered to have ch: characteristics and be 1o hawe 3 new freeze-thaw test conducted prior to the use on Department projects.
CEMENTITOUS ADMIXTURES
Gement Saurce | Piant Alr Ertrainment
Cement Type Water Reduser
Cement Spectic Grauy Water Fizguoer
Fiy Ash Source (dsiruter & plant) Waler Recucer
Fy Ao Giss Aoestesator
Fiy Cter
si3g
Siag Cament Grade Rk i Bl
=3g
Otner
MIX PROPORTIONS
idiume of Coarse Aggregate (DR Z Deaign Sump
i Desgn A %
Intermente Aggrega Wegnt (Dry) Speoman At
Fie Aggregate Weignt (Dry) Bs
Partand Gament waignt i
Fy Ash Weignt 3 Tota Cementtious P
Fiy Ash Percent of Gementious e cum
Siag Cament Wegnt

| certfy that all applicabie standard test methods have
been fofowed verrying the mix design and JMF




Fundamentals of Mix Proportioning

ACl 211.1-91
(Reapproved 2009)

Standard Practice for Selecting
Proportions for Normal,
Heavyweight, and Mass Concrete
An ACI Standard

Reported by ACI Committee 211

@ American Concrete Institute®

e MICHIGAN
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Fundamentals of Mix Proportioning

Absolute Volume Method

The mix is proportioned to yield 27 ft3 or | yd®. Each of the component
materials occupies a portion of the overall volume that is determined by
dividing the mass (weight) of each material in the mix by the relative density
(specific gravity) multiplied by 62.4 |b/ft3, the density of water.

Example: What is the absolute volume (AV) of ab4 Ibs of Portland cement?
AV = 564 Ib/(3.15 x B2.4 Ib/t5) = 2.87 fi?




Fundamentals of Mix Proportioning

What information do you need to get started?
specitied compressive strength, f'
w/c or w/cm ratio (possibly)
what is being constructed
where in the country is it being constructed
contractor requirements

aggregate properties - stone size, fineness modulus - sand, relative density -
sand/stone, aggregate absorption, aggregate total moisture, bulk density - stone

cementitious properties - relative density of fly ash, slag cement, silica fume




Fundamentals of

Mix Proportioning

TABLE 4.2.1 — EXPOSURE CATEGORIES AND

CLASSES '
Category | Severity |Class| Condition
Not Fo Concrete not exposed to freezing-
applicable and-thawing cycles
Concrete exposed to freezing-and-
Moderate| F1 [thawing cycles and occasional
F exposure to moisture
Freezing Concrete exposed to freezing-and-
and thawing| Severe F2 |thawing cycles and in continuous
contact with moisture
Concrete exposed to freezing-and-
Very E3 thawing and in continuous contact
severe with moisture and exposed to deicing
chemicals
Water-soluble
sulfate (SOy4) in Dissolved
soil, percen‘t by | sulfate (SO4),in
mass* water, ppm
Not
e applicable S0 S04 <0.10 S04 < 150
Sulfate 150 < SO, <1500
Moderate| S1 |0.10 < SO4 < 0.20 Beawatar
1500 < SO, <
Severe | S2 |0.20 < SO4 < 2.00 10,000
Very
Seyere S3 S04 > 2.00 S04 > 10,000
. -} Not po |In contact with water where low
Requiring |applicable permeability is not required
low | cequired| 1 |IN contact with water where low
permeability| Heq permeability is required.
Not co Concrete dry or protected from
applicable moisture
Cc Concrete exposed to moisture but
Corrosion |Moderate| C1 0445 external sources of chlorides
protaction Concrete exposed to moisture and
of rﬂ!{é’g{ wer an external source of chlorides from
Severe C2 |deicing chemicals, salt, brackish
|water, seawater, or spray from these
sources
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Fundamentals of Mix Proportioning

TABLE 4.3.1 — REQUIREMENTS FOR CONCRETE
BY EXPOSURE CLASS

Expo- Min.

sure | Max. | £,

Class |w/cm*| psi Additional minimum requirements
Limits on
cementi-

tious
Air content materials
FoO N/A 2500 N/A N/A
F1 0.45 |4500 Table 4.4.1 N/A
F2 0.45 |4500 Table 4.4.1 N/A
Table
F3 0.45 4500 Table 4.4.1 4.4.2
Cementitious materiaisT—types | . . .
+ ASTM ASTM ASTM chiloride
C150 C595 C1157 |admixture
No T No Type No Type No
So N/A 12500 restriction | restriction | restriction | restriction
+ IP(MS),
S 0.50 |4000 I IS(&:;) ) MS reatriction
1P (HS)
§ Not
Sz 0.45 (4500 vV IS“£|<ST)0) HS permitted
IP (HS) +
pozlean or
&5 s lase Vl+ slag' or IS HS + Not
.45 |4500| pozzo or (<70) pozzol; .
slag (HS) + or slag'p permiited
pozzolan or
Iaga'rI
PO | N/A [2500 None
P1 | 0.50 [4000 None
Maximum water-soluble
chloride ion (C
content in concrete,
percent by wq’ghl of
cement
Reinforced |Prestressed
concrete concrete Related provisions
CO N/A 2500 1.00 0.06 N
C1 | N/A |2500]  0.30 0.06 one
c2 0.40 |5000 0.15 0.06 7.7.6, 18.16
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Fundamentals of Mix Proportioning

What if two exposure categories are specified?

Example: Concrete needs to meet both exposure class F3 and C27

F3 requires a maximum w/cm of 0.4a and minimum {'_ of 4300 psi
while G2 requires a maximum w/cm of 0.40 and minimum ', of

all00 psi.

ALWAYS select the most restrictive for developing the mix i.e. G2,




Fundamentals of Mix Proportioning

Step | Determine the required average compressive strength, T

Unce the licensed design professional has determined the specitied
compressive strength, ', the next step is to determine the required average
compressive strength, f .. Ihe required average compressive strength is the
overdesign that is necessary to MINIMIZE the possibility of the cylinder
strength falling below the specified compressive strength.




Fundamentals of Mix Proportioning

When field strength test
records are not available or
you lack sufficient data, the
required average compressive
strength, t'_. is determined

trom Table 4.2.3.| of AGI 301,

£ psi Jo's pSi
Less than 3000 £ +1000
3000 to 5000 S +1200
Over 5000 LI +700




Fundamentals of Mix Proportioning

When field strength test records are
available and are not older than 24

months and span no less than 4a fo'y psi
calendar days for a class of concrete £, psi Use the larger of:
within 1000 psi of that required for the L=+ 130
project, calculate the sample standard 5000 or less 7 ':f'+62 e —;00
deviation, s, and determine the - T
required average compressive Over 5000 Jor =Je ¥ 134k,
strength, ', using Table 4.2.3.3(a)! ' Jer=0.90f; +2.33ks;
from ACI 301

e MICHIGAN
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Fundamentals of Mix Proportioning

H: thE numoer Df flEld tests k-factor for increasing sample

USEd in Ca Eulating thE SE”TllJlE Total number of tests considered standard deviation
.o . 15 1.16

standard deviation, s, is not 30 = 8

or more (but [3 or greater), 2 103

use Table 4.2.3.3(a)Z to 3 ffwers 109

Note: Linear interpolation for intermediate number of tests is acceptable.

increase the value of the
sample standard deviation, s..
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Fundamentals of Mix Proportioning

ACI Z11.1-31

.2 The methods provide a first approximation of proportions intended to be
checked by trial batches in the laboratory or field and adjusted, as necessary,
to produce the desired characteristics of the concrete.

2.2 The selection of concrete proportions involves a balance between
economy and requirements for placeability, strength, durability, density and
appearance. The required characteristics are governed by the use to which
the concrete will be put and by conditions expected to be encountered at the
time of placement. These characteristics should be listed in the job
specifications.




Fundamentals of Mix Proportioning

Let's get started....

Type of structure: Warehouse floor, a inches thick, unreinforced
Specified strength, ' dalll psi
Sample std deviation, s, 644 psi, based on 3l tests




Fundamentals of Mix Proportioning

Loarse aggregate properties

Nominal maximum size
Relative density (dry)
Total moisture
Absorption

Free moisture
Bulk density

linch

2.08
3.0%
3.1%
0.4%
97 Ib/1t3

Fine aggregate properties

Fineness modulus
Relative density (dry)
Total moisture
Absorption

Free Moisture

2.6(0
2.64
2.0%
.3%
.2%




Maximum vs Nominal Maximum Size

Maximum size: the smallest sieve opening through which the entire
amount of aggregate is required to pass.

Nominal maximum size: the smallest sieve opening through which the
entire amount of aggregate is permitted but not required to pass.




Fundamentals of Mix Proportioning

Verity choice of nominal maximum aggregate size per ACI 211.1-31.

b.3.2 Innoevent should the nominal maximum aggregate size exceed:
a. 1/a the narrowest dimension between sides of forms

b.1/3 the depth of the slab

c. 3/4 the minimum clear spacing between individual reinforcing bars,
bundles of bars or pretensioning strands

|/3 of a inches = 1.67 inches maximum > therefore, | inch proposed for use is 0K




Fundamentals of Mix Proportioning

Next, determine required overdesign, t'_. for ', equal to 3a00 psi:

t. =t +labks,

= Jall psi +1.34 (1.0) b44 psi = 4363 psi (k=10 for 30 tests)
=f'c + 2.dsks, - ulll
= Jal0 psi + 2.83 (1.0)b44 psi - a0 = 4501 psi

_I:!

cr

ALWAYS select the larger of the two for proportioning the mix and round to the
nearest a0 psi.




Fundamentals of Mix Proportioning

To determine mix proportions for first approximation:

]
Lomp
. Lalcu

. udICU

|
/
3. [Calcu
4
0

ete ACI table information

ate dry batch weights

ate dry batch volumes

ate saturated-surface-dry (3aD) weights

. Adjust batch for actual moisture conditions




Fundamentals of Mix Proportioning

Aggregates have an internal void or pore structure that at
any time may or may not contain water (absorbed water).
Depending on the moisture content, the four possible
conditions for aggregates are as follows:

|. oven dry - no moisture present (only attainable in lab)

2. air dry - dry at surface, capable of absorbing additional

Saturated, Damp
State Ovendry Air dry surface dry or wet

O

Tt s o e ol S Water |
e L i 3 satltjlrated surfarhe dry (33D) - thy saturated, neither
P 512 glstn condienantsoamans. absorbs nor contributes water to the mix

4. wet - contains an excess amount of surface moisture

e MICHIGAN
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Fundamentals of Mix Proportioning

DATE:
PREPARED BY:

ACI 211 CALCULATIONS FOR CONCRETE PROPORTIONS

STRUCTURE IDENTIFICATION
SPECIFIED STRENGTH (fc)

REQUIRED STRENGTH (fcr)

COARSE AGGREGATE FINE AGGREGATE
A

1

A. CLASSIFICATION . CLASSIFICATION ~
B. NOMINAL MAX. SIZE in. B. FINENESS MODULUS
C. RELATIVE DENSITY (dry), RDC C. RELATIVE DENSITY (dry), RDF
D. TOTAL MOISTURE "% D. TOTAL MOISTURE %
E. ABSORPTION % E. ABSORPTION "%
F. FREE MOISTURE % F. FREE MOISTURE %
G. BULK DENSITY, M bt I
ACI TABLES SLUMP  (Table 6.3.1) in. VOLC.A.  (Table 6.3.6)
% AIR (Table 6.3.3) % WIC RATIO (Table 6.3.4(a) ) STRENGTH
WATER (Table 6.3.3) Ib. WIC RATIO (Table 6.3.4(b) ) DURABILITY
1. DRY DESIGN WEIGHTS (per 27 CU.FT.) :':> 2. DRY ABSOLUTE VOLUME :':> 3. 88D DESIGN WEIGHTS (per 27 CU.FT.)
[CEMENT Mix Water ( ) = b ( ) Ib = CU.FT. CEMENT = b
WIC Ratio ( ) 3i6X624 IS ‘
WATER = b ( ) Ib = CU.FT. WATER =- Ib |
100X 624 T a
COARSE AGGREGATE = Ib
|COARSE ( )x 27 x ( )y = b 4 ) Ib = CU.FT. (Dry Wt.) x (1 + (ABS))
VOL. C.A. M. 4 )X 62.4 100
RDC
AIR ( %) x 27 CU.FT. = ————— = CU.FT. FINE AGGREGATE = Ib
(entrapped or (100 %) (Dry We) x (1 + (ABS))
total) 100
SUB TOTAL = CU.FT. TOTAL WEIGHT = b
FINE ( Ix( ) x 82.4 = b
ABT?. VOL. RDF 7.0 - SUB TOTAL DENSITY = Ib/ft®
— — (ABS. VOL. FINE) = CU. FT. (Total Wt./27.0 ft*)
4. MOISTURE CORRECTIONS: (DRY WEIGHT) x (%FREE MOISTURE) + SSD WEIGHT = WET WEIGHT  (Batch Wis.)
BATCH WTS.
CEMENT = Ib
COARSE AGGREGATE (DRY) x (%FREE) = (b WATER)y + (S8SD) = Ib (WET)
FINE ATE (DRY) x (%FREE) = (Ib WATER)}?+ (SSD) = Ib (WET)
WATER (SSD WATER) - (Ib WATER) = Ib (NET) = Gal.

MICHIGAN
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Fundamentals of Mix Proportioning

DATE:
PREPARED BY:
ACI 241 CALCULATIONS FOR CONCRETE PROPORTIONS
STRUCTURE IDENTIFICATION warehouse floor, 5" 4nick
i .
SPECIFIED STRENGTH (fe) 3500 gsu. T T p——
REQUIRED STRENGTH (fer) 4500 psv
COARSE AGGREGATE FINE AGGREGATE ,
A CLASSIFICATION bAA A CLASSIFICATION INS
B. NOMINAL MAX, SIZE | i, B. FINENESS MODULUS 2.80
C. RELATIVE DENSITY (dry), RDC ~2.58 C. RELATIVE DENSITY (dn), ROF 3.
D. TOTAL MOISTURE 38 % D. TOTAL MOISTURE 2.5 %
E. ABSORPTION 3.1 % E. ABSORPTION .3 %
F. FREE MOISTURE YR F. FREE MOISTURE 1.3 %
G. BULK DENSITY, M q7 bt
4000 0.57
ACI TABLES SLUMP  (Table63.1) 3(4) i VOLCA  (Table6:36) 0.61 ! %
%AR  (Table63J3) 1.5 % WIC RATIO (Table 6.3:4(a)) 0.5a  STRENGTH o.
WATER (Table6.3.3) 335 b. WIC RATIO (Table 6.3.4(b)) N/A_ DURABLTY .. 4500 0.53
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Fundamentals of Mix Proportioning

Table 6.3.1 — Recommended slumps for various
types of construction®

Slump, in.
Types of construction Maximur ' Minimum

Reinforced foundation 3 1
walls and footings

Plain footings, caissons, and
substructure walls

Beams and reinforced walls

Building columns

Pavements and slabs

Mass concrete

1

YR G

1
1
I
1

*Slump may be increased when chemical admixtures are used, provided that
the admixture-treated concrete has the same or lower water-cement or water-
cementitious material ratio and does not exhibit segregation potential or exces-
sive bleeding.

"May be increased | in. for methods of consolidation other than vibration.
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Fundamentals of Mix Proportioning

Table 6.3.3 — Approximate mixing water and air content requirements for
different slumps and nominal maximum sizes of aggregates

Water, Ib/yd’ of concrete for indicated nominal maximum sizes of aggregate

Slump, in. [% in.'['/z in.']% in.‘]l in.‘ll-‘/z in.'Lz in.*' [ Jans I 6in.’*
Non-air-entrained concrete

lwo2 350 | 335 315 | 300 275 260 220 190
304 385 365 340 | 325 300 285 245 210
6107 410 | 385 360 | 340 315 300 270 -
More than 7* - - . — — —_ —_ —
Approximate amount of entrapped 3 2.5 2 | 1.5 1 0.5 0.3 0.2

air in non-air-entrained concrete,

percent

Air-entrained concrete

lto2 305 295 280 | 270 250 240 205 180
Jwo 4 340 325 305 | 295 275 265 225 200

6to7 365 345 325 | 310 290 280 260 —

More than 7* - =

Recommended averages'total air
content, percent for level of
exposure:

Mild exposure 4.5 4.0 3.5 | 3.0 2.5 2.0 L. 5% 1.0%%Y
Moderate exposure 6.0 5.5 5.0 | 4.5 4.5 4.0 | 3.5%*" | 3.0**"
Severe exposure* 7.5 7.0 6.0 | 6.0 55 50 14,55 4.0%"
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Fundamentals of Mix Proportioning

Table 6.3.6 — Volume of coarse aggregate per
unit of volume of concrete

Volume of oven-dry-rodded coarse
aggregate® per unit volume of
Nominal concrete for different fineness moduli
maximum size of fine aggregate'
of aggregate, in. 2.40 2.60 2.80 3.00
W 0.50 0.48 0.46 0.44
Va 0.59 0.57 0.55 0.53
Ya 0.66 0.64 0.62 0.60
i 0.71 0.69 0.67 0.65
1% 0.75 0.73 0.71 0.69
2 0.78 0.76 0.74 0.72
3 0.82 0.80 0.78 0.76
6 0.87 0.85 0.83 0.81
*Volumes are based on aggregates in oven-dry-rodded condition as described
in ASTM C 29. :

These volumes are selected from empirical relationships to produce concrete
with a degree of workability suitable for usual reinforced construction. For less
workable concrete, such as required for concrete pavement construction, they

may be increased about 10 percent. For more workable concrete see Section
6.3.6.1.

'See ASTM C 136 for calculation of fineness modulus.
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Fundamentals of Mix Proportioning

Table 6.3.4(a) — Relationship between water-
cement or water-cementitious materials ratio and
compressive strength of concrete

Water-cement ratio, by weight

Compressive strength Non-air-entrained Air-entrained
at 28 days, psi® concrete congcrete
6000 0.41 —
5000 0.48 0.40
4000 0.57 0.48
3000 0.68 0.59
2000 0.82 0.74
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Fundamentals of Mix Proportioning

Table 6.3.4(b) — Maximum permissible water-
cement or water-cementitious materials ratios for
concrete in severe exposures*

Structure
Structure wet continuously | exposed to sea
or frequently and exposed water or
Type of structure to freezing and thawing' sulfates
Thin sections (railings,
curbs, sills, ledges,
ornamental work)
and sections with 0.45 0.40°
less than 1 in. cover
over steel
All other structures 0.50 0.45°

*Based on report of ACI Committee 201. Cementitious materials other than
cement should conform to ASTM C 618 and C 989,
'Concrete should also be air-entrained. .
*If sulfate resisting cement (Type II or Type V of ASTM C 150) is used, per-
missible water-cement or water-cementitious materials ratio may be increased by

0.05.
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Fundamentals of Mix Proportioning

Note: When looking at the w/c (w/cm) ratio for both strength (Table
b.3.4 (a)) AND durability (Table b.3.4 (b)) - for example an exterior slab
in a cold weather environment - the w/c (w/cm) that is selected for
mix proportioning will always be the one that is most restrictive.




Fundamentals of Mix Proportioning

1. DRY DESIGN WEIGHTS (per 27 CU.FT.) [ — > 2.DRY ABSOLUTE VOLUME i
ICEMENT MixWater (335 = L35 b (L35 )p = 3.18 CU.FT.
WIC Ratio  (5.5Q) 315X 62.4
WATER = 325 bl (325 H)p = 5.21 CU.FT.
1.00 X 62.4
COARSE(0.6T)x27x ( QT ) = 1158 b | (V155 )b = 10.90CU.FT.
VOL.CA. M. (2.58) X624
RDC
AIR (1S %) x 27CU.FT. = 1 = ©.41 CU.FT.
(entrapped or (100 %) u > A
total)
SUB TOTAL = 19.TOCU.FT.
FINE (7.30)x(Q.4 ) x 624 = 1963 b
ABS.VOL. RDF 27.0 - SUB TOTAL
| T 1 {lABS. VOL. FINE) = _1.30Cu.FT|

e MICHIGAN
CONCRETE
ASSOCIATION



Fundamentals of Mix Proportioning

3. SSD DESIGN WEIGHTS (per 27 CU.FT.)

CEMENT = aS p
WATER = 325 b
COARSE AGGREGATE = 1809 b
(Dry Wt.) x (1 + (ABS))

100

3. '

1755 » (1 + /loo)
FINE AGGREGATE = 129 b
(Dry Wt.) x (1 + (ABS))

100‘ -
1203 % (1+ " a0 )
TOTAL WEIGHT = 391/ b
DENSITY = 1947.3 bt

(Total Wt./27.0 t)
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Fundamentals of Mix Prnpnrtiuning

I

4, MOISTURE CORRECTIONS: ~ (DRY WEIGHT)

><

CENENT

WATER 305 SSOWATER

e —— A et B A R N R A e

—_dh —

COIRSEAGGREGNTE 1155 (0RY (__)(%FREE) 1 (oWATER) + 1804 58
MEAGREGTE 1203 QA1 | _AQ)%FREE) : 14 [ WATER)}

2 (bWATER)

1

?Jf 1314 550

e MICHIGAN
‘ CONCRETE
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(%FREE MOISTURE) + SO WEIGHT =WET WEIGHT  (Batch Whs)

BATCHWTS,

[us
| Bl

)
b{AEN

: 1333

b(WEN

| 304

b -

2433
36 cl




Fundamentals of Mix Proportioning

DATE:
PREPARED BY:
ACI 211 CALCULATIONS FOR CONCRETE PROPORTIONS
STRUCTURE IDENTIFICATION warchause floar, 5% gnick
ED STRI 6o pa. .
SPECIFIED STRENGTH (f'¢) 3500 gs\.- 5y & LA pEl, e BS AaaNs
REQUIRED STRENGTH (fcr)
COARSE AGGREGATE FINE AGGREGATE _ _
A. CLASSIFICATION LAA A. CLASSIFICATION NS
B. NOMINAL MAX. SIZE =4 in. B. FINENESS MODULUS “a.8c
C. RELATIVE DENSITY (dry), ROC _ .58 C. RELATIVE DENSITY (dry), RDF Fr
D. TOTAL MOISTURE =5 % D. TOTAL MOISTURE 2.5 %
E. ABSORPTION % E. ABSORPTION LB %
F. FREE MOISTURE o4 % F. FREE MOISTURE 1-2 %
G. BULK DENSITY, M a7 e
4000 .57
ACI TABLES SLUMP  (Table 8.3.1) 3(4) in VOL CA. (Table 6.3.6) .81 s
% AIR  (Table 8.3.3) 5 % WIC RATIO (Table 6.3.4(a) ) ©. 53 STRENGTH e o .48
WATER  (Table 6.3.3) "31'5 ) WIC RATIO (Table 6.3.4(b) ) W/A __ DURABILITY ., 4Sca o.53
1. DRY DESIGN WEIGHTS (per 27 CUFT.) [ ' > 2. DRY ABSOLUTE VOLUME [ > 3.88D WEIGHTS (per 27 CU.FT.)
CEMENT Mix Water (335 = LRA5 b (L35 = 3.18 CU.FT CEMENT = w35 b
WICRatio (5 53) 3i6X624
IWATER = 23S b (_335 = _5.31 CU.FT WATER = 325 b
——— T00X624 —
COARSE AGGREGATE = 1809 b
COARSE (6.7 )x 27 x ( 7T ) = 1155 b (N155 )i = _10.90CU.FT. (Dry W) x (1 + (ABS))
VOL.CA. M. (3 58)X624 100
RDC 1188 » (1 2 .)
AIR (1-S %) x27CUFT. = C————— —= =_0.41CUFT. FINE AGGREGATE = 1219 b
(entrapped or (700 %) (Dry Wt) x (1 + (ABS))
total) 100
1@o3x (14 ¥aa)
SUB TOTAL = 19 .TOCU.FT.| TOTALWEIGHT = 3918 b
FINE (7.30)x (2.4 ) x 624 = 1903 b
ABT?. VOL. RDF 27.0 - SUB TOTAL DENSITY = 147.3 b’
— 1 ((ABS. VOL. FINE) = T.30CU.FT.[| (Total WL/27.0 ft*)
l4. MOISTURE CORRECTIONS: (DRY WEIGHT) x (%FREE MOISTURE) + SSD WEIGHT = WET WEIGHT  (Batch Wits.)
BATCH WTS.
[CEMENT =l L35 |b
-4
ICOARSE AGGREGATE 1155 (DRY) x ( /159 N%FREE) = _ 7 (bWATER), + 1809 (SSD) =| 181k [bwEeT)
)
FINE AGGREGATE 1203 R x (" Aco )%FREE) = _14 @ WATER)}?+ 1219 (ssp) = 1333 lbwen = ¢33
WATER 325 (SSD WATER) - 21 (b WATER) =| 304 lpNeT) = 3l Gal
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Fundamentals of Mix Proportioning

Design Weights, |bs Batch Weights, |bs
Cement bZa bZa
Water 320 304
Sand 211 1233
Stone 1809 1816

Slump  3-4 inches
Air  10%

Density 147.3 b/ft3




Fundamentals of Mix Proportioning

Are we finished? Not quite.

The mix must ALWAYS be checked by trial batches in the laboratory or
field and adjusted, as necessary, to produce the desired
characteristics. Specitically, we will be evaluating slump (3-4 inches),

air (1.0%), density (147.3 Ib/1t%), strength (4200 psi), placeability and

appearance (how does the mix |ook),




Reviewing the Mix

e Contractor submits mix documentation (Form 1976)
« |0 days prior to anticipated date of placement

e Problems with submitted mix
* Incomplete packages will be returned without review

e Annual verification - (ref. Method 4)

e Most comman with ready-mixed concrete

* Historically
o 7a00 mixes generated by MDOT lab
« Many were project specific
o Future
« MDOT wants to get out of the mix design business

4 MICHIGAN
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Mix Design Submittal Info - Example

Summary page

JMF Form 1376

July 1i%, 2019
Major Cement Co. Div Hl Faving

15361 Dale Sreet

Detroit, MI4S219

Attne

Re  MDOL

We submit h

Mix Code Description

PL.EW 3500 PSI MDOT Grade P1 Pavement - 3* Slump
PLEM 3500 PST MDOT Grade P1 Pavement + MR - ' Slump
PLEM 3000 PS1 MDOT Grade P2 Pavement + MR - §° Slump
NSFE MDOT Non Structural Flowable Fill

mmwmwmmﬁ-mu o, Chapters - mmnmnm),mmw
e, plcel, cred.

and tested fresbpmryrh v
attached concrede: mis document{s) for Further detail

In accordance with ACT 301-05, ASTM C94-05, y Teqy
this et rom e esig abowakry o ecd
forwarded to QUBmccoi biz

Forward i tothe @ 1and feld reference. A written
response status required and appreciated. por concret
Pl

CSRity
mixtures, or f we may be of additional service.

Respectfully submitted,

2 sh

Jesse Schram

QC Technician
MeCoig Materials, LLC
e

sk Oomprliemend JOB MIX FORMULA (JMF)
of Tramsgorinton Fils 208
1676 (0817) ‘CONCRETE FIEI.I:I COMMUNICATION
form apelen
OSTRIBUTION: ORIGMAL | = Coracen, €S, Rngion,
CoNTROL SECTION JOANMUVBER | PROJECT LOCATION GNEER
o 204003 e o ot o e i Entf 159 Bt v Dokt 753
CONCRETE SUPPLER [PLANT LOGATION [PLANT NABER
nctoes. 1/ w1t 10,120
NTERGED USE (51 CONTRACTCRGC AU ¥ 1
Pl WOOTP - 3-Skere. SUBMITTED? a1cat e s N (]
PRI | EUBCONTRACTORIS)
Msjer Camant 0o 1 A8 St
ETANDARD SPEC DATE OC/0A SPECIAL NDATE [ ¢ 430 CORRECTION
010112 ogriae. arnins 075
MATERIAL DESIGN SOURGES AND PROPERTI
g Trve
s e Carmnn ~Cach| Soren e I StoreCo. Bumeistn
BOOT Sausca s Trom 5 400 S . 81003
MOOT Ser o o MDY Saien Gt JuooT sarss cuss e
‘Spacme Crayy ol O 25 = x5}
= T

Aacption Iy e - 100%

w2 z 8
o Wetge o Lovme O 3} :
Barcort Crusbed 1 Prcent Crushesd =
MOOT Frsoes Trow (-7 ics 0028

2 &
gl o
Dt 0 MOOT Fremae T ingon 08122 e Ragest
" bk Gy el by s o e 000 o o S i T TS B

1 certy s applcatie siancard et motnots have bean fobwad
Vertying i mix dasign and F

okt = ——
oo 3 desse Schram E5ien..,
o e
s iy v —
b

Cocdmnt e

Strength Report
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Mix Design Submittal Info - Example

Admixture Certs Sand Gradation

a5 McCoig Materials == stoneco
) SPC Analysis Report
Plant 141_01455-Burmlstor
Re  ALLMDOTPROIECTS Product 22722NS Sand
MDOT 2 NS Natural
£l - L #6 0 #50 #100 #200 Pan (%)  Wash
®5mm) (475mm) @3Bewn) (1.18mm) (Q.Gmm)  (03mm) (018men)  (TSuen) Loss
T B R B C R N o) []
‘Spee.tand Material Name Manufactirer Product Name MeColg Ticket Code il
U001 - A irainig Admix BASE Masterhir AEXO OAEBA poveem > 3 ~ . 3 S o 0 s
e iy em Tk il Mn 1000 €55 858 622 411 133 24 0% 000 08
903,04 - Concrete Accelerators Premiere NitroCast K ONCAC-PR Max 1000 062 878 857 457 174 34 137 000 12
903,02 - Water Reducing Retarding  Premiere ProLongL. (STAB-PR Range 00 (%3 20 35 48 41 1.0 038 o 03
Mesn 1000 958 869 638 434 187 30 118 000 11
SiDev 000 03 071 131 180 174 036 034 0000 011
We certi above QPL & and incorporated into the identified project. Lower Targat
Upper Tangat
LowerSpoc (LSL) 100 86 8 35 20 10 0 o o
UpporSpec(USL) 100 100 65 75 85 £ ) 3 3
Becpatlly sbnitnd. LowerLinILCL) 1000 946 849 688 385 101 1T 085 000 07
Uppor Umit (UCL) 1000 969 89 673 483 214 43 11 0.00 15
Vannitt, C E% UmitMesn (CL) 1000 958 869 636 434 187 30 118 000 1.1
2Sgmalows: 1000 950 856 611 402 120 21 083 000 08
Kenneth C. Erving 2SgmaUpper 1000 966 882 681 467 195 38 153 000 13
QC / Testing Manager o 247 748 833 357 177 393 284 376
McCoig Materials, LLC ok 068 404 308 2% 101 235 223 268
285 TOA 500 307 %2 463 347 455
B 080 380 291 203 109 277 2T az1
StonemontaC ounz0te CRH Americas Materiaks (AMAT) Page: 2 of 3
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Mix Design Submittal Info - Example

Coarse Gradation =~ Cement Mill Report  Slag Gement Mill Report

FARGE (NS Material Certification Report
NSE) st parsss camere Teat Patod; 0142010 103102010
Regont Daw 8152019 — Type: | Low Alkall 09-Aug 2018
Cmncaton
Material Testing Result petoinent
Genersl Informason
Supgtor. Nl () . b Latagabiokim US Soucaaceion:  Apana Pant B s e s gen U3 et o Cring
Ao 4700 Wt By et Avk 1435 Ferd v Rotisn 70 sk e A LI —
LBAACAL 'CARMEUSE - CALCITE 71-003 ‘I.g' o o L coss1
prry ocearsa at smaowLs Coreae: st B 909) 1950253 — — i i gt
N Camner o oy o] o e ot e P o e Vo 2051 o e S e i e el ot ey T e T T T R S T e Ve e P PR S R
Samle By Ky Erg Maostcn h TestData on ASTM Standard Raquirements
sugpon Cammuse ot 1 Pryey Cooen 1 e
Sugpler Socs - orom Speccaton - [ L i Rosult o i i [ v
SO (%) = 12 L] TS max s - L 3
ez A o f-2-) 3 L LE 453 o e O :
Graging Fa0 (%) ) " - -
caom - Exmansion (%) G150 ok o Sulee Sk fss 501" %) - 8 o 1 “
Mass Cumulative % % Passing Specification % Pass m;‘;l ::M . s (poi) i
e Retsined Masa Retsinas i i - e - e . s
— = = = = = = Lo oot X Ty 2o 2558 Ot g % G e "
e (51 10 ooy frot ftanipand b} g g e .
b o L) ° et - e 0 (%) - 28 duy rweam w3 data) Bl Crniarion 10 (%) o g 24 Dy Incx Greom mords tms). »
bl b n 7 @ n % CHC0L 1 Ui %) romm "
e o] - “ “ » . PGt ) . s o & . . e
ey we ey o . o . csm : u g+ ks
ot a on . p o N A% = e oer - e
Vo 18 ° e w“ 2 ] ° o : = 20O s mork's din} - a0
o s £ " + o o esmcs Comant
o s ) » + ° o Chumicst ) it
e} o ) " 2 ° o = T Lo ) = e
Yo 200 d LL] - 2 ° s Gttt R 15 R CT™ B s
et S Mare T Prrceniage Py 1mn r— = 38 oy o morers s} w0k b
Mt Rt o0 £330 Woten 1131
waa L —— @ cons - Dares o e ot
- o 3 1D e ne
i inpan o [PTSp—
covep e i 00 45
3"t o R vt et i ot g e,
Grading can

1-Spuctc Gy 298

% Pusry
T~

e
o pr— ey B
e s s

Prted 92010 12302 PR

s ot tpen S — FEEE ) M
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ix Design Submittal Info - Example

Scale Calibration

(ASTM C1293) Data  NRMCA Plant Cert.

BOWSER-MORNER, INC. National Ready Mixed Concrete Association
T Siad METRO SCALE COMPANY, INC.
g - I sitlficete st Cantoriants 17670 ALLEN ROAD, MELVINDALE, MI 48122 ¢
ARSHTONSO 17028 Aceeditd - UsAGE vatidated | Al Cariificrte Fc" PHONE: (313) 3826190 FAX: (313) 3826194 62004
LABORATORY REPORT ik
Concrete Production Facllities Assraaration # 401 SCALE CALIBRATION REPORT
ReportTo:  Stonses Report Date: 0025118 NRMCA ]
. Cyndy Brock dobNo: 181058 THIS 18 TO CERTIFY THAT i TECHNICIAN: flor bl foory TThe | DATE: 3-19-/9 Next Due:
7555 Whiteford Rd. Report No.  018814A. SCALE MFG: GSE CUSTOMER: KOENIG FUEL & SUPPLY CO {SHII
Ot Lok 8 028, o o a0 Azteca Concrete Plant #3, Redford, M1 WMODELNO: 650 ADDRESS: 24540 PLYMOUTH
ot I SERIALNO: 101115
) MecCoig Materials, LLC L :‘:gf t:'o;h Flont i3 REDFORD, Wl
CAPACITY/RI UTION: 35
PRI o S Ao ia ks Lot WOCTEASe! No- BTG I Lacce-ﬂ'tse«.e SHEEDS REPAT - DVBLE TOGAL
Plont No. 3 i UNITS OF MEASURE: SoR 0 GTHER.
— o onat engineer for —— [ CALIBRATED TO RANDEOOK 44 TOLERANCE: —IVES ~ ONG LEGAL FORTI
DU e i uqu(mm-snfmcmmﬁnxmumdcompmmmmm Asofthe waan? e SERIAL NUMBERS OF WEIGHTS USED:
Fins Acgrege Sowee: Bumaistr P far.s3 fon date, th fcltes met production by [ 0| o [ ou | Jermid s
Coarse Aggregate Source: #57 crLS MIA Philipsbur o
Coment Sourcs: Fairborn Cemen Co. Truck Mixing with A Batching and of 1 il 1"°-: | zesete ‘
Date Recolved: 08125117 Ce fiti i Water, and Chemical Admixtures i ooy ye2018 | gezoit | Shift Test: Before -
Dste Cast: on2sHT - con| BORLE | 103018 | 4ozort | postiont: \ A | )
<5 % | 12,220 THOBOTE | 13010 18 | 01018 | Position 2 1 2 N
Resuits are summarizad below and detalled on fhe atiached data shoes. ‘}" A i Te.000LE | sze008 | s, 000 t8 | Position 3:
- (#4020 | B5BEETE | 29 03018 | 29 c2048 | position a: L a .
% | astnc % l% e Signauts of Licensed Profefional Engiees | FO000LB 29,4018 | 27, yracs 1
56 Days: 0.012 - |z60ve] 36080 LD (18 02ciB |34 02048
D [ = \%‘l”*& ?;,..»’/ March 21, 2018 _ May 06, 2020 ! 4, }
180 D] oot - (Sea)y e COMMENTS:
| 270 Dayed 0.823 - ik Gedoa i
305 Dy L6 0.040 Max corret promptly any deficiencies which develop.
Should you ,or il 236-38065, axt. 329,
el
e i SZM‘E‘%:E%AL %‘ = 'SCALE OK FOR USE &/ ¥ES NG
BOWSER-MORNER, INC. i 1. SCALE TOLERANCE AS APPLIED TO MIST HANDBOOK 44 REQUIRENENTS,
KOTICE: 2. DEVICES LISTED ON THIS SHEET WERE CHECKED AND CALIBRATED WITH WEIGHTS TRACEABLE TO §I
I THROUGH N.LS.T. CERTIFICATIONS FOR TEST WRIGHTS ARE AVAILABLE UPON REQUEST.
fwﬁ'ﬂv({*‘—( - e 3. CAUBRATION COMPLIES WITH WEC INETRUCTION QW 411,02, (60 IEC 17026:2008 AHD WITH REFERENCE TO
st
SORjscr - = | & ST or e CALIGRATION RELATE GNLY 0 THE ITGMS SPECIFIED ABOVE,
0188144 Scott D. Ruhkamp, Supervisor i 5. THES REPORT IS NOT TO BE REPRODUCED EXCERT IN FULL, WITHC PERMISSION OF MSC.
i Specel Priecte Sockon Plant D #: 800716 Certifcation ID#: 22680 5 ALL CALIGRATIONS PERFORMED UNDER NORMAL WORKING ENVIORNMENTAL CONDITIONS UNLESS NOTED
L=chrocksionece com Consiruchon Malarials Laborsicry 196 199,201, 2003 200,207 302 7. THE ONCERTAINTY GALGULATIONS ARE AVALARLE LPON WHRITTEN REQUEST FROM THE GUSTOMER:
i \sccition » Silver Spring = Marylsnd 20910 . END OF REPORT.
oo oot gt e
s o T
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Mix Design Submittal Info - Example

Admixture Calibration Water Meter Calibration  Stockpile Mgmt. Plan

DISPENSER CALIBRATION g MCCOlg Materials
T Wator Metor Accuracy Verification
o G ";Prumﬂ‘eﬂﬁ 55 Gallon Drum Calibration Shast
MOOT 60103 A 1.0 * *
= d McCoig Materials, LLC
m Coranet g ko Blant Information
[l Plant Name: Aieca Mter Type Fiow
3 3 Meter Biand name: Badger
MDOY Plant Number: w10 Prant Meter No.: No. 1
Water Temperature: BOF Meter Serial No.* 123458
Ambient Temperaturs: BOF Moter Setting: 02448
Puise Count: 1oz
o [P - “ o CONTRACTOR/ PRODUCER AGGREGATE
o o i - D B STOCKPILE MANAGEMENT PLAN
Next Calibration Date:  10/12/2019
- cprn ™ = o
e f— - w = i
e reve - w o ewtoaty $ogtons st oty sseatens
— [—— = u- o Wtar Sefing 02645 Adusted Seting Nt Reculed
Iemz
Certificate Signature Motered Guanity 55 galons Measure Quantity 55 gallons
Meter Setting 02845 Adstes Settng Not Regquired
Tests
K.'f * Ietorad Cuantiy ot Required Messure Quantity Net Required.
[ Meter Settng Not Required Adjusten Net Required
Submitted By
) roquired st i s, - MicCoig Materials, LLC
12100 W Road,
=N Jught ,{M Komlus, M1 45174
TenPaomed By Testwineseed &
zi 2 — ] ‘7[’1/@
3 Dace Cae.
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Summary

* Mix design is all about concrete strength, but also needs to balance:
e Slump
« Air content
e Jensity
e Durability
« and sometimes, optimized aggreqate gradation
« MDOT JMF Form 1876 requires backup documentation

e Approved sources
e i's dotted, t's crossed




Buestions?

swaalkes@miconcrete.net dcook@miconcrete.net

blb-bds-dbZd al7-230-2dab

Thank you!!




