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Intruduntlnn :
 The recent TROTTRMCAIACPA Ew]ummn of New PCC Maturity Tee htmlog} .
Project generited a large quaumv of data. The dala numah,d can be ditfd}'z&e{l k.
provide valuable lessons about PCC behavior This paper is thie: Inlirfh i HLT:LU}[.‘
 technology transfer articles. The authors appreciate the financial L.uprport of TDOT i
IhM(_ﬂ e hape you find the information presented helpful | in beter undrmnudmg
PCC behavior 1n the iounh article, nevr'm&mnw e hnn]uw:r u]mpruun andd. up:mimm :
s digenssed, : g Fatiae = :

Eqmpment :
“The rew: maturity mahna](}gt vnmatl}' cl1mnm!f:~\ Thi pmhluu'{ e i
thifte and actidental dﬂ:ﬁmn associated with 1r mnmn il htltl mnaturity: matars b
Hew MAtiEiTy fechnolomy uses dn independent embedded nucmpml.eam*tiu:nrgﬁer‘h that
peguires no permanent external contection, Fhe leerer caleulales o new ral’ ity mdL‘; o
every |5 minules. The reader lmecInwn]Dmi‘t maturity index values as vl as i v'
and minumum remperatres when comected 1o a ]Ub‘_ﬁl..r Otz reader ubit can be MSGEL :
in conjunction with an unlimeed ninmiber of 111[1-511-:‘m1uﬂ mnbu.id\.d i{].'L__EL!“; but it may
r}nh SHITL L hundn.d dlila 5|.,1~‘1 A one tirne Loﬂﬂtr ditta nanslcrf&d Tovthe m:c[@z wn
“ s dm!. nlo;ided Ir} & e bn;}nfll Lm‘npuls,r m lwc‘.- T.'U[ rml.l:s h.aL ﬂ.ml ,‘:I.m.ue j'l]‘.‘ ; i
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»Sample PCC (fickl preferaed, b acceptable) — must
use exact materials and proportions, correlation plots
are PCC mixture specific,

CACast 2000512 exvlinders |2, 5]
Install 3 marority loggerin 2 of the cylinders.

- Activare matority logoers —as soon as the cylinders are
Cosl,

. Initial curing of the cylinders |2, 3]
- Transport cylinders to the lab — iF cast in the Geld.

T Cure the cvlinders in the lab = wse  slandacd
conditions, '

. Measure the maturity — just before breaking 4 pair of
eylinders, measure and recond the matwity of the two
cylinders comtaining Togeers (never break the evlinders
containing logeers].

o Determine compressive strength developmenl - hreak
o pair of ovlinders at 102, 3,4, 70 L0 14, 28, and 36
iy [4].

1. Construct  the compressive  strength maturity
cortelation plot — plot compressive soonglh (y asish vs,
measured matority (% axis), Connect the paints with
“stradghl lines.

B The target maturity is determined as follows:

o (On the compressive sirength-maturity. coreelation plot
loeate the st day the required compressive strength
12 exceaded, Label the manrity for that day M, and The
compressive strength 1oc that day 5.

# O the compressive swength-maturite correlation plot
locute the lase duy the compressive strength measured
wits below he required compressive sirength. Label the
raturity for that day M and the compressive strength
[or that day S .

= Call the required compressive strength 5.

& Call the targel matuity T,

o058 5 ATM =M b= (5, — 8 )M, - M)

s An example for § = 3000-psi 15 shown in the Slep 10 &
11 of Figure G
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Auw'ate Ioggers ﬂlS S{mn ac; :,n"uum e 15 cast

g Tzilw a E_lulluu_l_'p ruﬂtlmg;

redict compressive strength with compressive strength-maturity

correlation curve;

¢ Breaka paic of field-cured 6x12 eylindurs,

e L?été.tﬁin&'.l‘f:‘ff].ﬁiféﬂ maturity index for acceptance, To aceepl the PCC

asmeeting specifications, the one-sidal confidence limil 1s (6

LS S LK)

where:

&, = predicted strengrh near target matdrity
Ll = specilicd Tower Hmi1_; (required compressive strenath)

K o L645(E(S, =8, Py

K reasure of ';.-'ﬂ[;i.i:]]_".j.li.l"g‘ between predicled and measnred .i;m:nﬂlf,hs. '

I 65 = conlidence coetlicient for a 5% ;gmbabﬂn,y of mup[um
[]ml-..lml with strength below LL.

B m-:dsur&d at[Ln,E:lli il lutgﬁl millunf.}

h;ITM

= lulrprlbﬁr_uf.p;u}td L-SM.and e \'alue‘r uaed m Lhe: mmivm

Step 7
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Thn;. mqm] el nmmr’ty index for &(‘Cf‘phmtf‘ is 1hL maluriiy index cowes;:nundmﬂr 43 ‘\ F.' s established using at LﬁmFEUIEd"
: ,w]md.ﬂ., ‘\ﬂnd maTuﬂL\r pp;_,dl(,[,lmh from the first [walu& times the matarily index used fOT dLCx‘:pHm coofa []-:l['[ILLIJ.dT [‘( ( lEIiﬁl‘l]T'J.‘:
dmrgn F‘rlm ter fﬁtahlmhmg K, rhx PL‘*(‘ il l]sz: euu:.rum cam be m«:mpieﬁ i one nl‘ﬂn wE W ks i

A, Ar::,L.p! the PEC with a»ﬂ'::u'f% I:'Clntlﬁ«’:tllﬁé level that nia u:mpru\w\, strength in th"lt ot was IL‘_-S fhdn ru.]mu il I..,UIII}’:'!"..,”.; i
i qmm&m when the malurity index corresponding 10 b-.u WS read on the Togeers for the lot l.xu.umm& LQ«- l"'f}fJ' 1.151 i ‘-l‘l\r'
e Lnn:-iu\ﬂtwefdb‘:umptloﬂ] 01

B T_Ismg the Lmnpr-‘a:-.:‘-»n-; \Lll..rmﬂj fiom 4 pair ol field-cured ¢ :,Imah T AT

{:’ b 'T::Ism g ::_L_jmx; .‘_s'{‘.'[ll'_ l':pm-the sy;_.:_ﬁ_ture T
FlElﬂ uparatiuns After Kis Estahllshed (Bateh Mumber 13+)

L lastall manrity 1’.:-.1_11___”3 i e POC structure: - see AASTITE TP 32-95 [‘SI for ouidance on the number and o rmnn ol
lozpers. '

Activare lomners = as sonn as stricture s cast.

Coka I

3 Manitor matarity indc:..sc'in the stricture.

ey ﬂc(ep; the PCC with 2 93% confidence level thar no compressive sticngth in that lot was less than lﬂﬁ;unf:d Lumpn_wn,:
strength when the maturity index corresponding to 5, wias read on the lt:ng"r:*n for the lot.

 Additional Guidance on Field Operations

I Abthe discielionof the engincer, additional pairs of ield-cured cvlinders may be required o refine k- K values sreater lh’m L
or equal 1o §-psi indicile high variability and recpuirs further refinement {dmaestigation.

[

Ad the discretion of the engimeer, & new compressive stiengtl maturity correlation plot miy he reguired. A new compressive
strength-maturiey correlation plot should be considerad whan S5, is preatey than £10.# T

3 After the first 12 batches. it is prudent fo periedically check the maturity predictions with fielidectired u;«"_lim_ll,:_j':fs.
Figure 7. Field Operations Prior To Establiing K :
Example of Acceptance Calculations

Assime the Teruired L(]TH]JILH‘;JV‘E strength is W= psi. Table 1 shows ssuined datd, Table 2 shaws txﬂmpfe e lh‘u[-ﬂmm

Tahle 1. Assuimed D‘it-.i

S, | 2482 | 3498 | 3234 | 3235 l 3494 3064 3024 | 3053 | 3181 3610 | 3762 | 3708
Ly i " i il i T R

S 3010 | 2958 | 3034 3025 3030 | 3056 | 3264 | 3266 | 2974 | 2998 | 2985 2076

e J

Tahle 2. Caleulations

. Parametar : "-falua{ps;} -
i { E {5 Smm}:'1'“2r‘|]|““'i - 394.7
i 534.1 .
LL i 3ﬂmj _ :_ | :

18 - Tﬁuﬁgsgﬁiﬁi’;}ﬁﬁ&né‘rm wrmen z_oqs’_ e




'["h-:_ P{LC \,oui{] b‘aﬁa;,cepted 1..~.-1:h i s gom"ldem e !ch] Iimi TGy L{]”il]]’b'\‘&l‘l"u aLLrﬁgﬂl 111 ihd,t ll:}t s kSa Lfmn “BUL?LII pSL
: th& mﬂur]l}l mal:,x wr n.,n;mndm\g e .:-.‘534 pai w a“ read o the: l-.:umrﬁ-;.‘s for the Tt s S

Hew Maturlty Tet:hnulugy Lﬂg:stms

i I"he lﬂem 11_1,0 SR RMC A PA \[Lul!,-' H]’]H"."-L.d the m:-“ Aty technologg m be mhtm‘ cmr.l 11,1 l::thlt muu51| !'m_‘-_-'FiE:h;I u:r

' 'Lubm aim‘}f se,

_' -nu:mhiﬁianii'_"m .

W'llul infarmation on in- 1:|l.i|:‘f_‘ PCC strength is regired, use ra..]d-l.,uu,d evlinders cured in ¢lose proximity to the STIULHII’IS"-

“for jﬂ_ih&. n:u_umm_ less than 30 batches of the same PCC mixure, i
2. Wehen information on in-plice PEC strengtly | is required for job with %U or mere hatehes of 1hr> same POC uname mﬂ:- i
field- ~cuted evlinders in conjuncuon wirh the new malurity lechnology.
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