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LET’S TENDERIZE MEAT! CHEMICAL OR MECHANICAL APPROACH?

Chemistry: acid and enzyme break down of protein Mechanical: 100% Julia Child style!
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cupcakesandkalechips.com/chili-lime-cube-steaks-recipe/
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CHEMICAL METHOD TO SLUMP RETENTION
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Polycarboxylates can be tailored and formulated to achieve slump retaining properties.

Cement and aggregate characteristics can affect the overall slump retention of a given concre
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INTERNET-OF-THINGS (IOT)

p . benandierry.com

Temperature sensor ~ $1.00

cdn.sparkfun.com
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Sensors monitor \ PC
temperature and humidity
in real time 24/7.
Data is transferred to

3 gateway as needed Data stored
- Sensor 2 < ", via Internet

Customers can
view data anytime via
PCs or smartphones

mms.businesswire.com
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In case of an emergency,
< customers are alerted via
Refrigerator text messages or e-mails

reservebar.com

BlueTabel

NFC sensor ~ $0.10

users.ece.utexas.edu

loT relies and sensors, data and analysis

stokker..com

GPS module ~ $10.00

electronicwings.com
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MECHANICAL FEEDBACK SYSTEMS THROUGH IOT

L ]
Temperature and Watgr and
Hydraulic drum speed sensor admixture
pressure nozzles
sensors

Processor, GPS
And cellular modem ,f

Driver interface Slump display

m

Integrated admixture tank
with flow valves and meters

- 160 million cubic yards = 400 Golden Gate Bridges
- Over a billion data points
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THE READY-MIX DELIVERY CYCLE

E’; Batch plant In-transit Job site
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THE READY-MIX DELIVERY CYCLE

'©  Batch person / Truck driver /

g Trim water Slump rack water
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Number of loads

CHALLENGES AT THE PLANT

GHOST mode - 3,080 loads since 2016; AVG =-0.4in, STD=1.9in
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Batching is a team sport! Data allows RMX to make informed decisions. "E|ﬂ
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THE READY-MIX DELIVERY CYCLE

Batch person / Truck driver / Truck driver /
Trim water Slump rack water Final adjustment
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LOADS THAT WERE MANUALLY ADJUSTED

At arrive site
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At discharge

Trim water

2V=g 1;2_235'1943?/de Challenges:
std = 3.1 galiyP - Driver @ slump rack
- Moisture meters
-  Grey water
- Lab to production
‘ - Material variability
n=1,263,148
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LOADS THAT WERE NOT MANAGED ON THE WAY TO THE JOBSITE

Py
67 o Trim water
] @©
| S
51 — 2
] .8 o
] ®© i n = 1,263,148
b 4_ -~ ) ’
§ | = < avg=-25galye®  Challenges:
] td = 3.1 gallyd® .
g ® ey - Moisture meters
@ 3 - Grey water
g ] - Lab to production
S : o
B o] 3, - ‘ - Material variability
: 8
. S n=1,263,148
] < avg = -1.7 gallyd3
1 std = 3.5 gallyd®
0 | — 1 r r T T 1 -+ ' r r r r 1t r r T T 1 T 1 T 11 1 T LI 1 L ¥ 1 LI 7 T L 7 — T 1 |- L T T
10 20 30 40 50 60 70 80 -6 -4 -2 0 2 4 6
Age of concrete at discharge [min] Water vs design [gal/yd?]

Traffic, jobsite delays
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ADMIX-MANAGED COMPARISON

Percent of load that slump is within spec

(between leave plant and end pour)
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ADMIX USAGE STUDY
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MS No. M-2020-467

Benefits of In-Transit Management Systems through
Addition of Admixture

by Jason Straka, Stephen P. Klaus, Junfeng Zhu, Pete A. Gentile, and Nathan A. Tregger
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CHEMISTRY + IOT

 Hitting the target slump is a real challenge involving many factors
« Having a performance feedback system can help RMX plants to manage the challenges

« Consistency benefits the producer as well as the contractor

“For the first time, you can add the right amount of
admixture for that individual load.”

-Tom Greene
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