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b2 Brickeye: The Company Behind LumiCon

Founded: 2014
Headquarters: Toronto, Canada
US Offices: Colorado & Tennessee

empower users with mission-critical insights

briCKeye anywhere, anytime.

Brickeye offers integrated loT platforms that

* Improve efficiency

* Ensure Quality and Standards compliance

» Save time and reduce operational costs

Concrete Quality Water Risk Environmental Risk

* Enhance safety

* Improve environmental performance
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Environmental Risk Concrete Risk (LumiCon) Water Risk
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b Trusted by Industry Leaders
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Global Deployments

Existing Customer Portfolio:

Civil & Critical Infrastructure

Commercial & Industrial Construction
Energy, Oil & Gas, Petrochemical, Process
Water & Geotechnical

Mining & Metals

To Do Do Do Do Do

Aerospace & Defense )

@ Headquanters
. Partners [ Distributors
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MASS CONCRETE

Temperature monitoring: Max and Differentials
Cold Weather Concreting

MATURITY & STRENGTH

Advance Schedule (Formwork Removal)
Optimize Design Mix

Conforms to Industry Standards:

ACI 228.1R-03

(aci® ACI 207
ACI| 306R-16

s ASTM C1074

©2024 Brickeye. All rights reserved. Confidentic

8:06

< Back BR102 Bent 5 Col kT

SUMMARY GRAPH!
s

4/8 SENSORS SELECTED
°F
Show Al




i
' Mass Concrete: Typical Specifications

Example Specification NOTE: Most specifications only consider the
_ . _ _ minimum dimension when classifying a pour
» Mass Concrete: concrete placement with a least dimension that is equal or greater than as mass concrete
4 feet
L @)
+ Ensure:
v the temperature differential between the core of the placement and the concrete '
surface does not exceed 35 °F (19.5 °C). 11.}[
Fhermal gradient creates thermal stresses > concrete tensile strength = cracking -
| crez 355€8 , ] \.h
K—( ?'r,,
u_ LN

v the temperature at the core does not exceed 160°F (71 °C)

Reason for lin Delayed Ettringite Formation (DEF) E nsion and formation o

'ww*Lw“.fCwlg;u?(\w{f-(:Tftw'w** A

~ Max: 10-20 M o

* Install 2-3 sensors at:
v Every 200-400 cubic meter of concrete (depending on the size of the pour)

v Recommended to position sensors no farther than 10 to 20 meters from one another

(depending on the size of the pour) 4 0x
+  Temperature control measures must be mamtamed untll
(Internal or core temp.) — (avg. daily am nt temp.) < 3}50F
‘Optional 3

Timing is critical when these thresholds have been breached.
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" Maximum Temperature Differential

1) Set Limit
39AC
A Typically very conservative
A Most common 3 3C
2) Stepped Approach e
A Differential limit is a function of time 2 %C

17 AC /

3) Performance Based Temperature Differential Limit

PBTDL
(PBTDL) 11 i
A Temp differential limit is a function of strength Stepped Limit
[maturity] oK Set Limit

A Requires strength-maturity data, but most accurate 6
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Developing a maturity profile per ASTM C1074

2.
3.
4.
.

y 4

Prepare at least 17 cylinders (or beams)

Embed sensors in the center of two (2) cylinders
Perform strength tests at ages of 1, 3, 7, 14, and 28 days.
At each test age, record the average maturity value

Plot the data points and determine a best-fit curve

Average| Average
Ageof | Maturity | Compressive
cylinder Value Strength
(d=Hrs) (psi)

5500
4500

T 520 420 ‘ 5%
3 1179 2870 2500
7 2067 3805 1500
14 2641 2115 500
28 5366 5110 250 1250 2250 3250 4250 5250

Maturity (A-Hrs)
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I
""" calibration Reports

CUSTOM REPORTING FOR
MONITORING STRENGTH &
MATURITY

FA Wireim Comiooton - SVH Garge :
Concrete Calibration Report l". Lum'.g_.o.ﬂ
Testing Lab Concrete Mix
== 150 oot Gl 7. [pesign code 0312
Tomards, OM : 5000 0 ot
Canact M Lidy Toh
Logger Information
|seeist wusepers | {Lismsarma 113
[pata cotiecnon seart Date [2021.11 290600 P
Termparatire Nen 65 52 F & 20211120 0901 AW
Tetrperature Max MAMCE O 00T 11201131 W
[Datum Tampecanars () [32.00
252 Ruasing (00 19570 1w on 20211297 11 44 AN, 54 22 °T_510) F houey
Break Test Resuits
Age Hours) Days Maturty ['F-bows| Strengm (pry
150 \ ©n M e m
K0 1 S0 1 M5
a0 2 1548 64 )
@0 3 U2 1 290 10
1630 7 541751 57000
Calibration Results
Watunty Wethad |
e <+
Marurity Ssrength Parameserns - 8234205
k- 39 m0e)
r 0 %06
$tandard Ervor (psl) 3680104
92.7% Confhience Inlsrval
143 x Standard Errer) (pag) Lol

F.A. Wilhelm Construction - SVH Garage
Concrete Calibration Report

Strength vs Maturity Development Graph

1%)f LumiCon

a brickeye brand
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Recommended LumiCon Architecture: Maturity
Meter Placements

A
Benefit: Works effectively with all placement dimensions Note*: Maturity sensors always placed on
most conservative location of element, i.e.
— where the heat of hydration is the least.
@)
.

For regular span placements, place a sensor at the beginning, and end
of the pour. Place maturity sensor 2 d@elow the surface of the concrete.




Columbia Ocean Transport Barge Berth - Sill and Trestle Placements

l"f‘ LumiCon

a brickeye brand

Dependable Support | ]
- In-house experts e
- Real people committed to your success ¥

Picture used with permission from Imkosing o




Il )
"% Industries Served

s LumiCon

a brickeye brand

Transportation

Pre-Cast Vertical
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" Low LumiCon Works

L)

LumiHub

{if no cell coverage at site)

LumiCon Cellular Software Platform Proactive

Equipment Connectivity G ET(ES Jobsite Action

12 ©2024 Brickeye. All rights reserved. Confidential



il . .
LumiCon Architecture

L
w CHa

LUMiNGO

EXPE.‘...?E. Box

H2 @ ® CHS

4

8 + - 3 : A o oy o ) SR
L hnMNode Expansion Bos | nnuSense L Sense
ADirect transmission via cellular ADecreasas amount of LumiNodes A Single point sensing cable A Multi point sensing cable
ARechargeable battery: 3 - 6 month per placement A High Accuracy: +/- 0.3 °F A High Accuracy: +/- 0.3 °F
battery life Alncreased options and monitoring A Various lengths: 2m, 5m, 10m, A Armoured, ruggedized and
AEasy plug & play setup flexibility 15m (approx. 6ft, 16ft, 33ft, 49f1) flexible (220 |bs)
A Built-in back up logging capabilities Acumpatibla with LumiSense A Precise, reliable and affordable A 220 Ibf of cable pull strength
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iy . : :
"' LumiCon Configurations

Standard LumiSensePro Expansion Box with LumiSense Custom LumiSense Pro
. i
ADVANTAGES: ADVANTAGES: 7 ADVANTAGES:
———— e ———
—— - ——
— = i s —
V{iNRy3SN V Higherdegreeof ! V | dza GBYEZ N
1 NHz3 3 SRAd tSRa versatility(less AaSYHRINDA v #
pre-planning : V! WaasSyazNa
A ) . required) 2 S ot S
: v 2esmaidtele Haldzy . B yak ot s
Ozaidraida | V { Syha2edlS/
Ay asivElEyEr 3|8 o _ | V Costeffective O Szloghn>nnn
1 ' i Tuzy 3
|
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I . : :
LumiSense Configurations

LumiSense Cables Reusable Extension Cables
Available in the following Lengths: !. Available in the following Lengths:
2m (~6) 3m (~107
5m (~16) 6 m (~20)
10 m {~32) 3 m {(~30)
15 m (~48)

Custom lengths available upon
Custom lengths available upon request.
Request

®2023 Brickeye. All rights reserved. Confidential



iy
" Lumisense®™ Standard Configurations

LP 2-8-3 LP 2-10-5 LP 2-15-10 LP 2-25-5 LP 3-11-3 LP 3-17-6

T =
3 5’
" 5’ Pigtail
5’ Pigtail \
Pigtail - _*_ i 20
Pigtail
' 6’ Sensor
3’ Sensor Distance
# 10’ Sensor Distance
5’ Sensor Distance _*_ __*_ _*_
3’ Sensor Distance "
Distance 5’ Sensor 3’ Sensor ?)issteal:lscog
Distance Distance
4 4 R | 4 4 —
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""" Climate Zone Monitoring

4 N \
Ambient Environment

Monitoring SL

Real-time Monitoring of Key Parameters:

« Concrete Temperature

«  Ambient Temperature N

« Ambient Relative Humidity -
Te?nonp:rr:tt:re

Benefits:
« Remote monitoring

%

Localized Ambient

== )
y

« Optimize fuel consumption

+ Automate climate reports

' x”x/\/\/»/&4

» Access historical climate records

lX‘I W

T

Ml I

L
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| : :
Popular Configurations

15
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Software Set Up

K Download App \

LumiCon

ADMS Technologresing

&

5.0 a+ e

Ak ik Yasrs (id Utilibes
What's New Version History

Version 3:3.0 19h aac

Minor bug fixes

Preview
Create jobs for each Organize'

pour construction
® m— » /
) -

- .- - * -
< Rl
- L. Frown

lLumi G@asre xcelslysttenmasi mploes &wo r kgerdeoa t
Tr M | f gangMa&nmagdPeart|on, c .

écan QR & Connem\

Sensors to Job

K Set Up Alarms \

¢ BAck » L1418 DETAILS
SUMMARY GRAPHS ALARMS

B ¢ | e | s

Temperatura

+) New Alarm
- Lo tar restac-then
o 60.0 158.0

warma

o 40,0 1580
Sanune Loy
o 0.0
o 60.0
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We're all pretty happy with the LumiCon system. The setup was
painless, and it provided great data. Not needing to manually go
record temperatures multiple times per day is a huge time saver. We

had no malfunctions with any sensors.
- Rick Castleton, Project Manager, Hoffman Structures, Inc.

/ Install \ / Plug In \ / Monitor

7'7
|

Hardware Set Up

)
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OWeus ead i ngéeémres art r e walt Ih avte

App OverVIew bl ankantaatgeod inmgasi ndi egiotl d
s naopv €Crh r i s b mea dtkpaid for itself literally
' before we ever made the pour.0
-Mi chRaub@dglDitryeattamdntrrkuct ur es
Projects Pour Temp reports for Temperature
database overview maturity & strength differentials

Real Time Alarms
Unlimited Users
Custom PDF Reports
Custom Excel Reports
Tutorials

& More

< < <L
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N
"Y' Custom PDF Reports

< BACK » Pier 105 Column Prir DETAILS

SUMMARY GRAPHS ALARMS

R LumiNeade 1D: ¥ LumiSense ID:
| 272758c0 %] 26810779

g = Duration: 440 hr

Summary
g} Temperature
3 s ann'l s

Differentials
P s | somn @8O

@ Ambient LumiNode

Report ©@

=

POF report sucseestully ganerated

Generatgdfreports

directlyfromtheapp
ordashboard  andsend

to stakeholders

Mass Concrete
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Pier 10S Column

Pier 10S Column Primary @ American
Client: Brljge
JobBite:

Ti nkeone

LumiNode ID: 272758C0
LumiSense ID: 26810779

Start Time: 2020B21901: 3PM42
End Time: 202B22301: 3RM49
Duration: 4d0hmRmin

Max. Temperature 43 1 A: Hi st o ino4|1 A'EQ Historical Max. 1175A:

Differential

TEMPERATURE Higher threshold: 158.0 A&

Primary Extarial = Pramaiy InLariai

I 50 py = AN/ -
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2023-Feh

EMPERATURE DIFFERENTIAL Di ffeténeishbol:
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T 40 /\
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"' Custom PDF Reports

< BACK » Pier 108 Column Prir DETAILS

SUMMARY GRAPHS ALARMS

Generatedfreports

directlyfromtheapp
ordashboard  and send
to stakeholders

e LumiSense ID:

LumiNaode 1D:
si 26810779

& 272758C0

Duration: 440 hr

Summary

&

Temperature

Concrete Maturity

Differentials

Ambnum LumiNode

Report @

FOF ruport sbccenfully generated
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"' Automate Quality Reporting

Schedule Automatic Reports

Generatgodf reportsor excereports
remotely.Streamline  yourquality
A Automate concrete quality reports using our custom report monitoringand reportingprogram
generator by scheduling automatic reoccurring reports

Updated 386 minutes ago

| EXPORT =

PDF Report

A Download the report into excel sheets or customizable PDF's e

Top & Core

Top & Bottom

Concrete Sensors

19 Pours. « 22 Jobs

Augum 1. 2002

August Yo, 2021

@ 10041259720 war @)1 n e e

Setyourautomatedscheduledeportat anydesired
time interval ie 4hrs,6hrs,12hrs,24hrs, 7days

® Temt MHace 52 quys age At 9, 2039

@ M0AIZXLI0004 110M0 1 02°C A7 days sge cath Rugun 4 20372
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i
Custom Excel Reports

i

US Army Corps
of Engineers.

Developed for:

v oRway uAn

Generate customized reports on st

temperature, strength, and
temperature differential to share

with your team and project

stakeholders.

Dierertial Termoeratore Lmit »

theed 42 cakuietn Whe highest dfterential in Dot intarval The red ool b the warmt and the blue coll s the colest.

Concrete Temperature Report

MOALLLA

20280620 16:38:00
0350620169200
0190620 154500
0360620 17,0040
T029-06-20 17:45:00
0160620 1730:00
0150620 1745.00
0290620 140800
0150620 12 13:00
013052013 3600|
1028.06 2 13.45:00
10290820 190000 |
10150629 19,1500
04062 19.30:00]
20190620 19.45:00|
30150020 200000
P20 2613:00]
10150520 10 30:00
20450820 20:45:00,
180830 21.06:00|
0180520 24.15:00
10150520 21,3840
0390620 2LAL00
2015062072 9200
20150620 218,00
20280620 223000
0350620124150
0190620 23 08:%0
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Pu@'i’fna Wind Farm, Naguabo, Puerto Rico ‘
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Mass Concrete: What is it?

Defined per ACI 301 as:

“any volume of structural concrete in which a combination of dimensions of the member being cast, the boundary
conditions, the characteristics of the concrete mixture, and the ambient conditions can lead to undesirable thermal
stresses, cracking, and deleterious chemical reactions, or reduction in the long-term strength as a result of elevated concrete
temperature due to the heat of hydration"

et I Sl B
Y %
&23& n:.?:' axar A
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! e o
Identifying Mass Concrete

A ACI's guide to help identifying mass concrete:

Increasing dimension of placement

Minimum Dimension, ft
05| 1| 15| 2 |25 3 |35]| 4 |as5| 5 [s55]| 6 |es]| 7 | 75| 8 | 85| 9 |95 ] 10
Minimum Dimension, m
250 148
300 178 :
3501 - 208 Likely not
2[a0]| § [27 mass concrete
=|4so| = [ 267
§|500| § | 297
Incree.3|§gsso§ 326 I==q
cement =|600| = | 356 i == Likely mass concrete:
contert |£ jx : ng = the development of a
s - R thermal control plan is
€ 750 B 445 ded
HED R GE recommende
3|850| 3 | _s04
“leoo| “ [ 534
950 564
1000 593
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I
: Mass Concrete: Thermal Control Plan

|

What is a thermal control plan?

A thermal control plan (or TCP) is a document that demonstrates a contractor’s R )\
plan ( ) _QM 2
methods to comply with mass concrete specifications. A TCP provides a - A :

foundation to ensure that high thermal stresses and cracking of the mass MJ2 Consulting, PLLC
concrete will be avoided, and that the long-term durability of the concrete will not

be negatively affected.

Typically contains:

Project Review

Thermal Analysis

Mix Design Optimization
Concrete Cooling Options W]E | ';ff';' |
Guidelines on Temperature Monitoring Wiss, Janney, Elstner Associates, Inc.

To Do Do Do Do
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""" Mass Concrete: Benefits of Remote Monitoring

Bridge infrastructure project in Missouri

Temperature differential Temperatures Temperature differential is climbing.
Close to exceeding allowed threshold

18:01 e 15:33 il
< BACK Differential Pair DETAILS < BACK Differential Pair DETAILS
SUMMARY GRAPHS SUMMARY GRAPHS
T qu—O @ Sowm v C —0 O showai | v °FA= Il
T ¥ r 3
A=23°C
¥ Contractor turns on heaters to limit

temperature differential

°F A = OK

207 a4 tR =
e £ 0 v =
ot g ‘,\ar.-':f ",3-% 00 EAR 7“ \bj‘:»,,\ 2% 1> 9T e
FU T T S i L i
& v Jree st
8 v ., < B
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Heavy Highway Infrastructure project in Texas

Mass Concrete: Benefits of Remote Monitoring

Temperature differential Temperatures
{ BACK Differential Pair DETAILS { BACK Jent 8 Footing
SUMMARY ' ' '. GRAPHS SUMMARY GRAPHS
F e 0 @ showAll 4/8 SENSORS SELECTED
30
g RESOLUTION: ° ® v
"*h\
20
d
0
o
RS A L L S L L T L LS
13 AN D e A0 - A\ )3‘\_.\ A )3’."":\) yaw..l-,‘: 70
20° o P 3 Y a0 M
@ Difere 0® § o yant

Temperature differential is climbing.
Close to exceeding allowed threshold

°FA= I

Contractor turns on heaters to limit
temperature differential

°FA=0K
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Mass Concrete: Typical Structures

To o o

PN
: 0\
=
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