NRDCA

NRDCA 300 -"PROCEDURESTO DETERMINE THE ACCURACY OF

MATERIAL MEASURING EQUIPMENT FOR LIGHTWEIGHT
INSULATING CONCRETE"

Scope

Lightweight insulating concreteisfield produced with specialized mixing equipment. A
conveying system transfers measured raw materialsinto the mixing equipment. The
accuracy of the measuring equipment deter minesthe consistency of theinsulating
concrete and whether the concrete meets manufacturer’s specifications. This document
establishes methods to deter mine the accuracy of the raw material measuring
equipment. Repair and re-calibrate equipment befor e continued usein making
insulating concrete, should it not meet the required accuracy limits established in this
document.

Thisdocument includes the methods of deter mining the accuracy and establishes
accuracy limitsfor:

Load Cell

Water Meter

Cast Density Scale

Cast Density Calibrated Container

Refer ence Documents

A. Following are documentsreferenced in thisdocument or that referencethis
document.

1. NRDCA 100 -"“Guidelinefor Field Application of Aggregate Insulating
Concrete Roof Deck Systems’.
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2. NRDCA 175-"Guidelinefor Field Application of Cellular Insulating Concrete
Roof Deck Systems’.

3. NRDCA 250-“Field Quality Control Proceduresfor Application of Insulating
Concrete Roof Deck Systems’.

4. NRDCA 400 - “Guidelinefor Field Application of Lightweight Insulating
Concrete Reroofing / Recover Systems”.

L oad Cdll

A. General: Theload cell may be either a mechanical or electromechanical deviceto
weigh the cement for theinsulating concrete mix. A load cell may also measurethe
weight of the mixer and its components after all raw materials have been added.

B. Frequency of Determining Accuracy and Accuracy Limits: Theload cell must be
checked for accuracy each timeit ismoved and set up in a new equipment site. The
load cell may require accuracy testing more frequently if it showserratic readings
during normal operation.

Should the aver age of three accuracy measurements show the load cell readingsto be
greater than 10% in error, it must berepaired and re-calibrated befor e continued use.

C. Accuracy Procedure: Thisprocedurerequiresthe use of calibrated weightsor a
similar device shown in Attachment 1 and the following accuracy measuring steps.

1. Attach either a calibrated weight or the device shown in Attachment 1 to the
load cell. Either device should apply a calibrated weight to theload cell
approximately equal to 500 pounds. L oad cell may be checked by a given volume of
water for mixer weighing systems.

2. Record the scalereading in pounds and subtract the scalereading from the
calibrated weight. If the differenceis greater than 50 pounds, the load cell must be
returned to alaboratory providing calibration servicefor repair and re-calibration.
When continuing to use the current load cell for cement weight, increase or
decrease the cement batch weight by the per cent differenceto complete the current
project.

V. Water Meter

A. General: Thewater meter isa mechanical device that measur esthe volume of
water that flowsthrough the meter.
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B. Frequency of Determining Accuracy and Accuracy Limits: Thewater meter must
be checked once every month to ensure the volume of water and the meter reading
arein agreement.

Should the meter reading be morethan 5% different than a known volume, the
meter should berepaired and re-calibrated.

C. Accuracy Procedure: Thisprocedure uses a container of known volumefilled with
water to compareto thewater meter reading. Use either the water surge tank on
the mixer or a 55-gallon drum to determine water meter accur acy.

1. Determine the volume of the calibrating container by measuring theinside
diameter (inches) and inside length (inches) of the surge tank or 55-gallon drum.
When using a surge tank, measure theinside diameter of the pipe from thetank to
the dump valve and the length of the pipe.

2 Calculate the volume of the container in cubic inches using the formula below:

Volume =N D? X L
4

Where: n=314
D = Diameter in inches of tank or pipe
L = Length in inches of tank or pipe

3. Dividetheresult by 231cubic inches/gallon to convert the calculated number in
Section [11. C. 2. from cubic inchesto gallons.

4. Fill the calibrating tank threetimesand record the water meter reading each
time. Average thethree water meter readings. Calculate the difference between
the average water meter reading and the calibrated tank volume. Deter minethe
per cent difference. If the averageis morethan 5% different than the know
volume, have the meter repaired and re-calibrated. During the current water
meter set up, the gallons of water required per batch can beincreased or
decreased by the calculated percent difference or another calibrated water
meter can beinstalled to complete the current project.

5. Example of Calculating the Volume of a Surge Tank with Pipe:

Tank outsidedimensions. 24" diameter, 48 5/16” long
Inside diameter of drain pipe: 5’

Length of pipe from tank to center of valve: 47/8"
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Inside dimensions of tank are approximately ¥4’ smaller than outside
dimensions. Therefore, the inside dimensions of the tank are 23 3" diameter
and 48 1/16” long.

Volumeof Tank: 3.1416 (23.75)%> x 48.06
4

21,291.29 cubic inches

Volumeof Pipe:  3.1416 (5)° x 4.88 95.82 cubic inches
4

Total Volume of Tank with Pipe =21,387.11 cubic inches

Converted Gallonsof Water = 21,387.11 cubicinches = 92.6 gallons
231 cubicinches/gallon

V. Cast Density Scale

A. General: The pound scale used to measure the cast density of insulating concrete
may be either a platform scale or a hanging spring scale with a minimum weight
capacity of 50 poundsor a capacity practical for the calibrated container.

B. Frequency of Determining Accuracy and Accuracy Limits: The scale must be
checked weekly.

Repair and re-calibrate the scale should the scale accuracy measurements be
greater than +/- 5.0%.

C. Accuracy Procedure: Use a known calibrated weight of at least 25 pounds to
calibrate the scale.

1. The calibrated weight must be attached to the scale or placed on the scale a
minimum of threetimes. Record the scalereading for each weighing.

2. Calculate an average of the three scale readings. Subtract the average of the
scale readings from the calibration weight. Calculate the percent difference
between the two numbers. If the difference is greater than 5.0%, replace the
scale or haveit repaired befor e continuing to make cast density measur ements.
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VI.

Cast Density Calibrated Container

A.

General: The volume of the cast density measurement container is critical to
determining the cast density of the insulating concrete being placed. The cast
density measurement container must be of solid construction in order to maintain
its volume characteristics. Should the volume change because it is flexible when
loaded with insulating concrete, the cast density measurement will not be accur ate.
A galvanized steel minimum 10-quart pail isrecommended.

Frequency of Determining Accuracy and Accuracy Limits. The container
calibration factor should be measured once a month. If the pail volume changes due
to bending of the container or leaving dried concrete inside the container, re-
calibrate the container or useanew container that has been calibrated.

Should the container calibration factor change by more than 3%, the container
must bereplaced with a new container that has been calibrated.

. Accuracy Procedure: This procedure requires a scale with a minimum weighing

capacity of 50 pounds and a cast density container.

1. Weigh the empty container in pounds.

2 Fill the container to thetop with water.

3 Weigh thewater filled container.

4. Subtract the empty container weight from the water filled container.

5. Divide the weight of water determined in Step 4 into 62.4 pounds/cubic foot.

The resulting number isthe calibration factor used in determining the concrete
cast density.
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D. Example of Determining Calibration Factor

A 10 quart metal container will be used in measuring the cast density of insulating
concrete. What isthe container calibration factor?

1. Using a calibrated scale, the container empty weight = 2.00 Pounds.
2. Theweight of thewater filled container is =23.50 Pounds
3. Thenet weight of water is(23.5-2.0) =21.50 Pounds
4. The Container Calibration Factor is(62.4/21.5) = 2.90 Pail¢ cubic feet

(or by volume: 21.5/62.4 = 0.34 cubic feet)
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Attachment 1: - Cement Load Cell Accuracy M easurement Using
Water Weight

The device shown below, when filled with water to the indicated level will result in a
calibrated weight of approximately 500 pounds. The actual calibrated test weight for
the unit filled with water is on the unit label. The device will hang directly from the
load cell and has a valveinstalled to release the water after the calibration procedureis
completed. This device provides a portable but accurate method to create the dead
load required in Section |11, Load Cell Accuracy Procedure.

. Design and Construction Details

H
A
_.f 11‘?\5-3
7 5
& Y
Overflow —___ S
Drain Holes e P pommn
S q T B,
?
TEST N II-’- I.:.'::r 1"‘1.1.
-I_: ) m |I|I II
WEIGHT (| )
f— i T I 4in a
XXX L 1 !
J ) /
.I-""':\; f:_..-".
.
A N
s i ¥ —
NOTES:
1. EACHTHIT T EEFILLED WITH WATEFR, WESEHE A
MAKRKED A5 TEST WENGHT 0H THIT LAFEL
1. THIT MOET EEXET CLEKH OF
DENRIE ASD FILLED OKLY WITH WATER
3, FERIODIT VERIFICATION OF
ACTUIAL WEIGHT REQUTRED FOR  CONTINUED ACCTURACY
NRDCA - 300 Copyright 0 2001 12/27/01

Revision Date: 02/24/03
By
National Roof Deck Contractors Association
All Rights Reserved Page 7




	IV.	Water Meter
	Volume = ( D2  X L
	Where:		( = 3.14

