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Surrounded by Data

large pan of Colin Milkerg’s proj-
A:cr that began in 2007 is dmply

collecting design and as-built data
O SOnCrEE conErction projectis—and
then figuring out exacthy whas and how
to measare. After more than a year, he
and his team have acounmlared daca
from their firshand vse of laser scanners
on resarhky jobaires and from cont oo
subimitting data from addicional projeces
in othier locations.

Their overall goal ks b compsare as-
bl data wich design dara to establish
basslines for how accurately the in-
dustry is constmacting various concrete
elements. From that, Milberg expects
i establish procese capabllities for the
different ¢lements that also take into ac-
count key wariables, sach as the oyps of
formwork and placement methods used.

Laser scanmer data is of a very high
density compared with more traditional
methods, mach as using a total stacon,
and that adds another variable to the
data apalysis. Both approaches collea
3-Iv coordinates for as-badle poines and
compare them with the deslen coondi-
nates for those points. Scanoing provides
data for each point on a raugh gad. As
a simplistic example, a 3-inch god on
a 4foot-wide 10-foot-high wall rsulis
in neardy 700 points. Leing a 1-inch
grid gives you 5500 or more. However,
participants usng total stations oo collsa
the data on ich a wall are provided
with the vertical and hormoncal cooedi-
nates for 30 randomly generated points,
for whidi they measie the third dimen-
shon (digance from the instramenat).

The data collection procedur for s
ing andard equipment is well explained
on the projea’s “Construction Prooss
Capability (CPC) Databaze Web sice for
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Concrete Conamootion™ [ wwwitmorsde

chvindesc phip). Besides an owerview of the
profece and is goals, the site now offers a

Powerpoint downlead that walks through
the entire prooedure, from signing up and

kegeng in, to dara-enotry opions.

The question is bow many points one
st msisure to provide enough infor-
rrecion toevahiaie the finkhed produce.
The answer, in this case, comes from a
standard application of matistical amalysis.

A befl curve repressnts data with & nommial dis-
tribution, which means you can be B5% confi-
dent that your measuremants reflact reality.

Among other things, Milberg's =am
& defermining whether the data fita
normal distrbution ourve. [n statistical
terms, the word morshal is jus 3 name
that refers to 4 bellksha ped corve whens
the data points are dstributed evenly
abaove and below the mean vahe, with
micet data points near the mean and
fewer further away from it

The bell’s width for a nommal di-
tribution & described by the standard
deviatbon, simply a vahae refkectng the
data spread. A& small standard deviarion
& like a small slomp valoe for concrete—
the shape is all and relatively thin. For
a larger standard deviation, the bell is
melatively shoner and wider

Making sure the data |s normally
distributed defines the confidence level.
Without identifying rthat nanwal discribu-
tion of comcrete aarface variation, you
won't koow that your measarements are
giving a good plonare of realice

“The mandard deviation is an ex-
ample of an estimator that is the best we
can do if the underhring disdbution is
nomal. However ... confidence intervals
bassd on the standard deviation tend o
lack precison if the undedying
distriburiom is in face not ooe
mal,” according to section 1.3.5.48
of the MISTSEMATECH e-
Handbook of Statistical Methods,
(hetpefwwmcirl.nist. go'divd 987
handbooke!, December 2008 1

Yo might spend some rime
with the Web book based on
Handbook 71, Experimentl
Sratistics, written by Mary
Matrella of the Mational Burean
af Standards’ Scatistical Engireer-
ing Laboratony and published in
1963, In presoting its updated
online form free of charge, the MNaticnal
Institures of Science and Technology
(15T saye irs poal “is to help scientists
and engineers incorporate statistical
methods into their work as efficienthy as
possible. Ideally it will serve as a refer-
ence that will help scientists and engi-
neers design their own experiments and
camy ouf the appropriate analyses when
a garistician {s nof available to help™

Then take another look at the refer-
ence materials on the CPC Database
Web sire. Beween a bemer understanding
aof statistics conceprs and Milberg’s team
approach, poull be able to make a lof
meore sense of the esulis they'll be pos-
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