INSPECTOR TRAINING FOR MATURITY METHOD FIELD MONITORING

CERTIFICATE (5 Years) (Anyone accepting or opening concrete based on Maturity Method)
e Certification for the individual will be entered into AWP (AASHTO Ware Project)

1. Equipment needed for field monitoring. Equipment used dependent on application and Co. preference.
e  Maturity Meter, Digital Handheld Thermometer, Sensor with Phone App, etc.
e Type T mini-connecters and Type T thermocouple wire, Wireless Sensors
e Screwdriver and wire snips for wire preparation
e electrical tape or duct tape
e wooden stake or rebar, sledgehammer (Use when tie bars or dowel bars aren't present)
e Paint, Ribbon, cone, cylinder mold (For the protection of the wires)

2. Prepare wires for installation or sensor
e Strip the wires and twist the ends together (Pg.8). Program sensor to phone app.
e Temperature errors occur typically because of three reasons
o Wire breaks where the two wires are twisted together
o Wires in the mini-connector are touching
o Wires in the mini-connector are not connected to the correct pole

3. For PR concrete both wires can be installed in the first patch or place one in the first and one in last. A
sensor can be placed in either first or last patch. For Pavement place wire(s) at mid-depth in the side of the
slab. For Structures the wires should have min. 2.5” clearance.

4, Wires & sensors can be installed to tie bars, dowel bars a wooden stake or inserted in the concrete slab.
e If installed to rebar, make sure the end of the wires is not in contact with the rebar.
e Ifinstalling wires or sensor to a wooden stake have adequate clearance from any adjacent concrete.
e Install the wires or sensor at approximately mid depth of the PR concrete placement.
e For mainline pavement it is preferred you go into the side of the slab at mid depth.

5. Check the wires after installed and before concrete arrives, take a temperature reading. Your sensor should
be programmed to the App before concrete arrives.

6. Within ten minutes after concrete has been placed, take an initial temperature reading if using wires. It is
taken in Celsius and read to the nearest whole number. Record this for future calculations

7. Calculate the TTF if using wires and performing manually. The TTF can be read from a maturity meter or
phone app if used. Otherwise this can be calculated by entering data into a spreadsheet that will calculate
the TTF for you (Pg.7) or you can perform the calculation yourself. For PR concrete, calculating the TTF
yourself is the simplest way however you may use the spreadsheet. For mainline paving utilize a
spreadsheet that calculates the TTF for you and works as a tool to report your data for your records. If using
sensors or a maturity meter the monitoring is done for you.



The Inspector will enter project information into the AWP Agency View. On the Tests tab, choose the
template “Pavement Repair (Maturity Tests) - Field” for PR concrete. For HE, paving concrete and
structures choose the template “Mainline Pavement/Structure Maturity Report - Field”

(Below is an Example and a practice problem on how to calculate the TTF)

M(t) =2 (Ta—To) At
M(t) = Time Temperature Factor (Maturity) at age At
Ta = Average temperature of the concrete during time interval At
To = Datum temperature (-10° C) At = A time interval (Hours)
(-10° is most common Datum Temp used in the region. 0° could be used. Whichever

Is used by your Co. that is what would be used in the equation)

Nurse — Saul Equation

Example 1: The initial temperature of concrete is 20° C when placed, and 3 hours later it was 50° C.
e T,=(20+50)/2=35
e T, =always add 10 to the average. When subtracting a negative number add it.
e At =-elapsed time is 3 hours since the initial temperature was taken

M(t) =2 (35+10)x 3
M(t) = 135

Practice Problem; Initial temperature is 20 C at 12:30 PM. 4 hours later at 4:30 a
temperature was taken and it was 50 C.

M(t) = 2 (Ta—To) At

M(t) = Time Temperature Factor (Maturity) at age At

Ta = Average temperature of the concrete during time interval At
To = Datum temperature (-10° C) At = A time interval (Hours)

Perform calculation here:




Concrete Pavement Repair — Maturity Method (AWP Example)

® Assign the test Agency View (AV) for Pavement Repair (Maturity Tests) — Field
® Choose your Lab for the Lab Unit

v Tests
Q, Type search criteria or press Enter | ¥ Advanced  Showing3 of 3

Assign Tests | W

Test Number TestMethod  Description Lab Unit TestInstances  Test Status Reference Specification Selected Test Result Value ¥
1.0 PCF003001 Pavement Repair (Maturity Tests) - Field FIELDNF 1 60- TestApproved by No Pass - Pass
Acceptance

S&T - Agency View Reg'd

1.0 PCF008002 PCC Percent Air / Unit VWeight - Field FIELDNF 1 60 - TestApproved by Yes Pass - Pass
S&T - Agency View Req'd
10 PCFO11003 PCC Proportions - Field FIELDNF 1 60 - TestApproved by Yes Pass - Pass

S&T - Agency View Reqg'd

e C(Click the Blue Carrot to the right of the “Test Result Value” to enter test data, example below of entered
data.

e If more than one wire or sensor is monitored click on the New button below to add another AV to enter data
in to. Below shows data entered in to only one AV

v Test Information

Note: See ToolTip

New

Maturity Curve # Target TTF Value From Station Plus To Station Plus Location Description Probe #
NFBL-1 432 1623 61.00 1629 91.00 Q 1
Date/Time Placed Initial Temp (°C) Date/Time of TTF Acceptance Acceptance Temp (°C) TTF Reached Result

05/10r2022 10:20:00 AM 27.0 05/10/2022 6:10:00 PM 47.0 434 Pass



Concrete Pavement, High Early Concrete and Structure — Maturity Method (AWP Example)

e  Maturity is used only for opening pavement and form removal of structures. It is not used for ACCEPTANCE
of these two items.

e Any pavement that is not covered by cores for acceptance, maturity may be used for opening. However,
cylinders will be made and used for acceptance.

e For pavements/structures choose the AV Mainline Pavement/Structure Maturity Report — Field
e C(Click on Blue Carrot to right of “Test Result Value” to enter your test data.

v Tests
Q  Type search criteria or press Enter | & | Advanced  Showing 10 of 11

Assign Tests W

Test Number Test Methed  Description Lab Unit Test Instances Test Status Reference Specification Selected Test Result Value »
1.0 PCF002001 Mainline Pavement/Structure Maturity Report - FIELDNP 1 60 - TestApproved by No Pass - Pass
Acceptance

S&T - Agency View Req'd

e Test datais entered in this AV.
e For each additional wire or sensor click on New button to add an AV. Below are two entries.

New
Maturity Curve # Target TTF Value From Station Plus To Station Plus Lecation Description Probe #
NP2021-4 2898 outside shoulder @ 1
r2
Date/Time Placed Initial Temp (°C) Date/Time of TTF Acceptance Acceptance Temp (°C) TTF Reached Result
09/08/2021 7:40 Al 239 09/13/2021 6:45:00 AM 201 4056 Pass
2021-4 2895 outside shoulder r3 Q 2
09/08r2021 12:00 AM 27.4 09/13/2021 6:55:00 AM 226 3879 Pass



Example — Maturity Curve for PR1 concrete. Target Opening TTF for 3000 psi
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Example — Maturity Curve for PR1 concrete. Target Acceptance TTF for 3500 psi
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Example — Maturity Method — Field Data Sheet

This is a tool that may be used to calculate the TTF for you. It is more commonly used for mainline
concrete placements. However it may be used for PR concrete as well.

This spreadsheet can be downloaded on your PC or Laptop. Contact Tim Krason for more information.

MDOT MATURITY METHOD - FIELD DATA SHEET

Project : STP-39-2123] Test Spreadsheet Curve ¥: 1-47E3500 Slip Form
Control #: 12345 Contract & 13455 Date Placed: 722013
Contractor: Harmon Construction Miz & Use: 47E3I500 Slip Form Faving
Target TTF ¥alue For Acceptance :- 848
Target TTF ¥alue For Opening or Form Removal - 2645

Sachion of Favamand to Soan SR Stvastorad Lnd for Form Rlamouaior Loading

FProbe Station: 12:34+00 To Station: 123210
Age Temp TTF Sum Air Temp

Date Jime [hours) [deg C) at age TTF [deg C)

[deqg C-hr] [deq C-hr] [Optianall
Probe #| 1 IR B 0500 &M 0.00 4 1]
0703 06:00 PR 10,00 332 N 3T
070313 0630 &M 22580 a0 520.625 892
070313 04:00 PR 3200 27 366.225 1258
070413 0600 &M 46.00 22 483 17TH
070413 0700 PR 43.00 283 10545 1846
070513 0200 Ak B2.00 23.7 468 2314
07i0E13 0530 PM 7150 274 3401 2654
070EN13 0630 &M 24.50 21.8 453.05 3107
07013 0230 PM 4850 26.3 476.7 3584
07n7ia 0700 &M 1049.00 4 353.325 3937

FIE- 3937

Frobe # 2 Probe Station: 1238+10 To Station: 1244430
070219 10:00 A 0.q0 22 1]
Ovi0zHa 0E:00 FM g.00 3.4 2936 294
070319 0E:30 &M 20.50 325 524 375 818
070319 0400 PM 30,00 28.3 3838 1202
O7i04M13 0600 &M 44.00 22 4321 1694
070419 0700 PR 47.00 28.3 10545 1799
070519 05:00 AR E0.00 23.7 168 2267
070513 05:30 PM E3.50 274 3401 2607
070619 0E:30 AR 82250 21.8 453 0% 206D
O7A0EM3 05:30 PM 3650 26.3 4767 3537
O7iavHa 07:00 AR 107.00 21 353.325 3891

FIE

FProbe 3] 3 Frobe Station: 1244+30 To Station: 124700
O7Fiazia 12:00 P 0.0 24.8 1]
070219 0E:00 PR .00 30.9 2271 227
O7A03M9 0630 AM 12.50 334 530 a7
070319 0400 PR 28.00 29.8 397575 1155
070419 0600 &AM 4200 22 h02_6 16567
O7i04M13 0700 FM 45.00 28.3 10545 1763
070519 0g:00 AR 58.00 23.7 4168 223
070519 05:30 FM E7.E0 274 3401 2571
070613 0630 A 2050 2.8 453.0% 024
070619 05:30 M 9450 26.3 4767 3501
Ovi0THa 0700 AM 105.00 21 353.325 3854

LIE:



Thermocouple Wire Preparation

Photo 1 illustration.

Strip off approximately one inch of insulation  from
the type T thermocouple wire.

Photo 2 lllustration.

Twist the copper and nickel wires together. Be
careful not to break the wires off at the edge of
insulation.

The most common failure seems to occur at this

point.

Photo 3 lllustration.

Snip the wire off so you have half an inch of
exposure.




Examples of Instruments (Not limited too)

- | | EXxceptional Accura

Digital Thermomete
Single and Dual Input Models

HHs-t20 tSeries
HuLSTEn, arts a
UDED! $

The HH-20 series microprocessor-based handhe
temperature readings and feature state-of-i
custom 5-digit LCD readout with trend dis
The case is drop/splash and dust-proof, :
use or hands-free field measurements.

The HH-21 is a single input unit that ;
From the front panel, the user can ¢
(°C or °F), and display resolution (
a display hold function. As with &

exceptionally high accuracy, 0.

The HH-22 and HH-23 accep
either J or K thermocouples
\ or T types. Both models cal

man
W

Lhan
WADEIWTHELS

T1-T2 (difference), or scan
features for both the HH-2;
min and max storage, anc
functions record minimum
and T1-T2. Trend indicati
increasing, decreasing or

When you turn on an HH-
the thermocouple type, res
in non-volatile memory so
you start up.

MATURITY METERS



