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-5 +/ -+ -3-9*+-0-+G %+/%+ 5%+5+ F1-0 + %.*+/-5L +% + %+19/-0+ 0 %3+-*

0% -+ ;< -*9- : 3/-/ 5E/0 0% %3+-* 0% +%38 98*0 3 Z2\&[ %
%2% /1-0 +%.130 - -" Z![ +, % -+ 5%+5-+ - 5+/ -+ % 9=*0-+ 7*3 +*/1>G
($3# D= 1"$3 3 # 2"HO0%2$1% 5# 7 3 $3 "#$
#9% 1J23% K20 2"L
54/- "2 3733/?(3./; . s')G':Q g/o . -0% 5:%++< 0/054-;,/),/-:.3:- J
" L HM*5- ? B > 55 B
329>%2 $0"2, % #@ "2 0" $0"2,
[ #" # 1$" I
‘& $ ! ‘&% !
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! #& B & &
J ) " $ !
| 3-1 " " #&$ )
b '$ & )" '
" ni & !
$! ) % !
: # N$' 1
30 30 "H& D)
## ) #' )
# # & v | #
& )! #'' #
) ! $$ #
# $"! #3
&) 11 | "$ |
* $# ! &#
! &" $" #
) #) #&! )
! && I# & G$
I'$!
! L # &
' L# '$&! '$
) w HH& #
. ! ) " 'l
& ?%3 =*5%3/ B &! 1& I
#2%, B L '& 0" !
$ $ $ '
1 2%3 =*5%3/ B 1&" # " H& '#
'?2%, B 1 # &# "#
'$ '$ ! H#
g
329>%2 $0"2, % #@ "2 0" 3$/A "$3 3 B%
1 # #
*+ # B &#" "&
) #) #al 1
)$ # "I '

30 @ 3< 0%/% 5*3-0

+ 8-9 %+ 0% %2* *%3/%+ 0% -:*9-*0-0% %3/ %!+% + $ 5*31/+ :-- -+
- .-5-++-+ 5 -+% %5 -9 : 0%5 %5 -9.13+ -+ + 3< 1% +*.3*2*-0 3 F1% +%
%2% % - 5: /-5%3/ J H.1- O-+ - .-5-++-+ 6H F1% 3%+/% *3/% 8-9 0% /%b5:

16 LNEC — Proc® 0803/14/15139 e 0803/14/15752



%+/-+ : 0%5 -/*3.* - +-/1-;< 5 *91+/-5-9.15-+ % /-+ 0% -+ ;< -*O-
?.H2* +19% 'B 0% -9.15-+ -5 +/ -+ -3-9*+-0-+ 3 : %+%3/% %+/10 G

=
(o)
)

N
N
|

[y
N
I

=
o
I

[e0]
I

Agua Absorvida (kg/f

0 Lomin 1o 2 3 4 5

5min Tempo (hJJZ)

[—+— CACH (RI1/03) —=— CH (R3/02-1B) —+— CA (R4/01-CA) — CACI (R4/01-CACI) —— CHF (R3/02-24) |

TH2G!'@ ,+ ;< 0% H.1- 0% -5 +/ -+ 0% - .-5-++-+ 1 %:--0-+ %5 9-, -/IK*G
E/0 O-+ - .-5-++-+* 9%.19- %+G

18,00 4

16,00
14,00 4 ///

10,00 A

Agua Absorvida (kg/ﬁ)
P
)
o
=)

Tempo (h*?)

[-+—BSM « BIM-=BCT —e—FSB — AAL — FSJB » CT1 o CT2]

TH2G'@ ,+ ;< 0% H.1-0% -5 +/ -+ 0% -9.15-+ - . -5-++-+-3/*-+G E/ O
0-+ - .-5-++-+* 90.19- %+G
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D.#$3 $ 0@%

F1% +% %2% % J+ - .-5-++-+ 38-+ - 5--< % 3/ % -+ %+*+/A3*+ J
5: %++< ,/*0-+ :%9 5E/0 3 5-9*-0 ? 3B % -+ %+*+/A3*-+ J 5:%++<
0%/% 5*3-0-+ :%9 5E/0 -0-:/-0 J+ - .-5-++-+ * % A19-%+ ? B 5+/- F1%
%M*+/% -9.15-  %9-;< %3/ % %+/%+ %+19/-0+ 5 ; +8-*30 0% )- $
?F1-0 "B F1% :-% % - %*H8%9 /%30 %5 3/- : %8*+D8%9 -15%3/ 0%

%+*+/A3 *- 0 5-/% *-9 0% %8%+/*5%3/ - 93. 0 /%5: ?. H2* BG --9/1-0-
%-9*1-;,< 0+ %3+*+ 0% %+*+/A3* J 5:%++< + % -+ -.-5-++-+ 0%
5:--< F1% +% %2% /11 %5 % D0+ 0% 15-/A+- 3+ -K+--9*-< 0
5E/0 0% %3+-* :-0 3*I-0 E : 8H8%9 F1% 6H /*8%++% =-8*0 15- 5-*

-, 3-/-;< 0%-++-+ - -5-++-+ % : /-3/ 15- E+ *5 0- %+*+/A3 *-G
Correlagdo Resisténcia: Método normalizado  vs Método novo
35
3 y=0.8333x-0.0976
R?=0.9542
25 1
£ 2
£
\z: 1.5
O
T
1 4
0.5 -
0 05 1 15 2 25 3 35 4
Rc;, (N/mm?)

TH2G @ .-5-++-+38-+G  %9-;< %3/ % -+ %+* +/A3 *-+J 5: %++< [*O-+
-/-8E+ 0 +5E/0 + 3 5-9%I-0 % -0-:/-0 G

++D8%9  %9-< %3/ % + %+19/-0+ 0% %+*BA J 5: %++< /*0 + %9
5E/0 -0-/-0 J - .-5-4++-+ * 9.19- %+ ? «B % + 9%2* *%3/%+ 0% -:*9- *0-0%
3/-1 -+#5*31/+7? -us:5B %0+/H *91+/ -0- 3 . H2* "G
-5 %M 91D0 + 3- %: %+%3/-;< 0%+/% .H2* + %+19/-0+ 0 %8%+/*5%3/
=*0K21. ?]B /%30 %5 3/- F1% + 8-9 %+ ,-+/-3/% %011*0 + 0% -,+ ;<
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-*9- 0%+/% /*: 0% 9%8%+/*5%3/ 3< +<  %9-* 3H8%*+ 5 - %+*+/A3* J
5:%++< : +% 0%8% %5 - %2%*/ 0 =*0K21. % 3< J 5:- *0-0%G
CH2* " % % e %5 %8*0%3 *- - /%30A3*- 0% % 01;< 3- %+*+/A3*- J

5:%++< 3-+ - .-5-++-+ 5 9%2* *%3/%+ 0% -:*9- *0-0% :  3/-/ %9%8-0 +
01-3/% +#:*5%* +5*31/+G

Coeficiente de absorcao por contacto (5min)  vs Resisténcia
(método adaptado)
25
20 .
SC \
PEEE .
g . \
i y=-2.5327x+ 20.762
O 2_
S & R*=0.7071
0 : : : : : ‘ :
0 0.5 1 15 2 2.5 3 35 4
Rc i (NF/mm?)
TH2G"@ .-5-++-+38-+G ,+ ;< -*9- : 3/-1 -+#5*3 8+ %+*+/A3 *-
J 5:%++< ?5E/0 -0-:/-0 BG
D/ #%$3$ $ $0"2,$ $#$3$ $ 3$/A "$3 3 B% 1
%30 %5 3/- - 8-*,*9*0-0% 0 + -+ + -3-9*+-0 + , %5 5 0-+ --/% D+/* -+

,+% 8-0-+ 3+ %8%+/*5%3/+ @ 0*2% %3/%+ E: -+ 0%3+/ 1;< =%/% .%3%*0-0%
3- 5:+*%< 0*2% %3/%+ 3D8%*+ 0% 0%. -0-;< %/ G @ * %+/-,%9% *0 15 */E*
0% -3H9*+% 0 + %+19/-0 + +%.130  %9-;N%-+ : ++DBfo*

L %2* *%3/% 0% -:*9-*0-0% : 3/-/ 8+ %+*+/A3*-"
LE: -0% 3+/1;< 0 %0*2D* 8+ %+*+/A3 *-
L-+%/+0- 5 +*< ?3-/1%I-0 -.%.-0B 8+ %+*+/A3 *-

L 5:+*N%+ 5-*+ 1+-0-+ &8+: 01/ + 0% 0%. -0-;< 5-*+ 513+G
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%+ -++%I 0% 0-0 + 5-*+ 5:9%/+ 3< 2*:++D8 %9 %+/-,%9% %  %9-;N%+ %3/ %
- %+*+/A3*-J 5:%++< % /[*: 0% %0*2D * + %%3/ % - %+*+/A3*J 5:%++< %
/-7 0--.-5-++- 0% %8%+/*5%3/ G

1*/-+ 8%I%+ 3< E :++D8%9 -919- /-; O-+ -5+ -+ F1-30 =H : 01/+ 0%
0%. -0-;< F1%5-+--5 + 0-0 + : *3*:-95%3/% 3 F 1% +% %2% % J+ - .-5-++-+
+16%*/-+ - 30*;N%+ -5,*%3/-*+ -. %++*8-+ ? /%+ : %M%5:9B 5 +*3/5-+ 0%
0%. -0-;< ,%5 %8*0%3/%+G

+9%.1* 2-1L+% 15- -3H9*+% *30*8*01-9 0% -0- 150 + -+% / + 5%3 * 3-0 +G

$4 %@ 2"HO0%2$

+ %+19/-0+ ,/*0+ 5 -+ 0*8%++ -5+ -+ % 9 =*0-+ :% 5*/%5 15-
5:--< %3/ % - %+*+/A3*-J 5:%++< % - -+ < -*9-: 3/-/1? B

-+ #5%31/+G 5- 18-0% %9-;< %3/ % %+/%+ 0 *+ :- 45%/ + 2 * 0%+%3=-0-
?.H2* #B +%30 0%/% 5*3-0- - 5%9= %F1-;< F1% /-0 1l %++ %9-< %

%2* *%3/% 0%  %9-:< ? BG % *2*-L+% F1% %3/ % + %+19/-0 + 0- %+*+/83 *-
5:%++< % + %2* *%3/%+ 0% -:*9-*0-0% : 3/-1 01-3/% + :*5%* +
5*31/+ =H 15- %9-< % %:/D8%9 +%30 ,+% 8H8%915- /%30A3 *- :-- 15
-15%3/ 0--,+ ;< 5- %01;< 0- %+*+/A3 *-G

Cccsmin VS Resisténcia

* y = -1.2251Ln(x) + 5.0224
\ ¢ . R? = 0.3356

Resisténcia (N/mm  2)
SN

0 5 10 15 20 25 30 35
CCComin (kg/m2.h?)

TH2G#@ 5 +/ -+ -3/*.-+G ,+ ;< -*O- : 3/-1 01-3/% +#:*5%* +
5*31/+ 8% +1+/%+*+/A3*J 5: %++< G

%9-/*8-5%3/% J+ - .-5-++-+ 0- 'V 5%/-0% 0 +E19 W W 3\5% 0% -++
%+/10-0+2*51* :1 %: %+%3/-/*8 :- - %M/ -* 3 91+N%+ ?. H2* )BG
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Y 3%+/% -+ :-- 0%+%3= 0- 18- /-9 5 +1%0 %1 3-+ 18-+ 0%

%9-:< 0-+ - .-5-++-+ : %:- -0-+ %5 9-, -/K* ?*/%5 #GIB %M 91*1L+% 150 +
-++ 0% %+/10 ? /% 0+ */-8+B :%9 2-/ 0% -+ - - /% D+/* -+ =*0 K21.-+ O-
- 5-++- +% +,%: %5 -+ 2-/ %+ %9-*3-0+ /- 5E5 5 - 5 %++<

3 5%-0-5%3/% - 5:- *0-0% O- - .-5-++-G

Ccc vs Resisténcia

5min

L J
4 \\
3 \ .
y=-7.3703Ln(X) +16.254
R2=061

%)

Resisténcia (N/mm
N

.
1
O T T T 1
0 2 4 6 8
Cccy,y, (kg/m 2.h12)
TH2G)@ ,+ ;< -*9-: 3/-/ -+#:*5%* +5*31/+ 8% +1+/%+*+/A3 *-J
5: %++< 0-+-5+/-+ 0% - .-5-++-+ 0- 'V 5%/-0% 0 +E 19 WWG

14 &5 %% 3 % 0"#67 3 329>%2 @# 2"H0%2%

-~ H4519%2% - - 3HO*+% 0+ -+ + 0% %+/10 +%.130 - +1- E: - 0% 3+/1;<
+ %0%2D * + -3-9%+-0 + 2 -5 ~++*5 9++%2% 0 +Y

L 0*2D*+ 3+/1D0+ %3/% ++E19+ % ? 5-3 +B’
L 0*2D*+ 3+/1D0+%3/% +E19 % +E19 W
L 02D *+ 0+ +E 19+ WW % WWG

T-30% :-/% 0+ -++ -3-9*+-0+ %2% %L+% - %0*2B * 5 *0-0% 0% 3+/1;<
%3/ % ++E19+ % W 5 E:++D8%9 8% *2*- 3 .H2* &G 3 3/- 15-

%9-;< %3/ % - %+*+/A3* 0 %8%+/*5%3/ -3/*. % - E: - 0% 3+/1,< 0
%0*2D * 3< :- % % : ++D8%9 /%30 %5 3/--.-30% 8- *-,*9*0-0% 0% %+19/-0 + %
%011*0 3\5% 0% %0*2D*+ 3+/1D0+ %3/% + +E19 % % + 3+/1D0+
%3/ % ++E19+WW - WWG
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Epoca de construgdo vs Resisténcia

8
7 [ ]
&6 |
*
E 5
: s "
© 4
o . . .
2 3 -
1%} A
3 . | 11
[ |
x 2 =
n | A
] . A
1 | i
0 T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20

Epoca de construcéo do edificio (Século)

eSéc.laVl mSéc.VIlaXVIl aSéc. XIXa XX

TH2G & @ %+*+/A3*-J 5:%++< 0-+ - .-5-++-+-3/ *-+ 8% +1E£: - 0%
3+/1;< 0 %0*2D * G

%4 5%" 3%5% 5 267 ?0%"#:$3 $,#,$34 @ # 2 "H0%2$
-3H9*+% 5*3% -9K.* - %2% /1-0- - -9.15-+ -5 +/ -+ -3/* .-+ %8*0%3 *- 5 % - 0%

%+:% - -:%05*343*0 1+ 0% -9-E%- 5 9*. -3/%G  -. %.-0 1/*9*-0 %5

1-1*-5%3/% /0+ + -++ -3-9*+-0+ 2* 0% 3-/1 %l- +*9** +- ?F1-0 "B

8% *2*-30 L+% 3-9.13+ -++ - %M*+/A3* 0% 5-*+ 0% 15* 0% -.%.-0

3 5-95%3/% -. %.-0 + 0% 3-/1 %I- +*9** +- 361.-0 + 5-%-0+ -9H*+

095D/* + 1 ,-+H9/* +G 0%3/*2* 1L+% 15 -+ :3/1- 9 0% -.-5-++ 5
-.%.-0 0% 3-/1 %l- +*9** +- -OH*- % 095D/*- %5 +*519/43% G

+ %+19/-0+ 0% %+*+/A3*- 5% 43*- ?F1-0 )B -:3/-5 F1% - .-5-+++ 5
- %.-0 +9**+ -0**3-0 - 1/ /*2 0% -.%.-0 ?-9H* 095D/ 1
-tHI* B @ :-% %5 32%* 5-* %+ %+*+/A3*+ %5 %9-< J+-5+4/-+ 5
-.%.-0 0% 3-/1%l- 13*-5%3/% +*9**+- ?2.H2* BG %+/% \9/*5 -+ +

%+19/-0 + *30**-5 O+*+/A3*-+ BEQ*+ 51% :KM*5—+ O-+ [*0-+ :-- -+
- Bttt 38+ : Uhi- -0-+ %5 O-, -/K* +K 5 %+ 1% I*: 0% -. %.-0 ?. H2*
$BG

*3 1< 0% -.*9- % 0% .%++ 3- 5:+%< O- - Bt *5:O% -

%+*+/A3 *-+ %01[*0-+ ?. H2* BG
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Resisténcia vs Variagdo dos tipos de agregado

Agregado silicioso +
A outro tipo de agregado

® Agregado silcioso

/_" A Agregado silcioso +
/ . . gesso ou material
m [ argiloso

Resisténcia (N/mm ?)
o = N w » [8)] (o)} ~ [e5]

TH2G @ %+*+/A3*-J 5:%++< 0-+ - .-5-++-+-3/ *.-+ 8% +1+: 0% -. %.-0
1+-0 3- 5:+*< 0--.-5-++-G

Resisténcia vs Argamassas com um sO tipo de
agregado em sua composicao

¢ Argamassa
preparada em
laboratério

B Argamassa antiga

Resisténcia (N/mm ?)
O P N W b 01 O N

TH2G$ @ %+*+/A3*-J 5:%++< 0% - .-5-++-+ 5 15+K/*: 0% -. %.-0 3-
+1- 5:4+*<Y-.%.-0 0% 3-/1 %l- +*9* * +-G

4 526M $2 $3% @ 5#3" 3 3 #$3%67 $2

% 0

- - %++- -3H9*+% -+ - .-5-++-+2 -5 9-++*2*-0-+ %5#.1:+ 32 5% *91+/-
F1-0 & % :-- -0- /*@ 0% -.-5-++- 2 -5 *0%3/* 2*-0+ + : 01/+ 0%
0%. -0-;< 5-*+ 513+G 0*8*+< 0+ /*:+0% - .-5 -++-+:9%9-+ 5! +*;N%+ 5-*+

1+-0-+ -: %+%3/-L+% /-5,E5 3 . H2* |G
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($3# N= 5 26M $2 $3% @5#3" 3 3 #$3%$67 $2
% 03 #@ "2 0" "3%$3

5: +*% N0+ 5-*+ 1+-0-+ g 0% 01/+0% 0%. -0-< 5-*+
4+ 513+

-9 -E %- % - %*- | 93%< FOKF- %/*3 /%
=-9%/% 9 -915*3-/ + 0% HO *
=*0 -/-0 +

-9 -E %- - %*- % 5-/% *-9 © 9% %+ 9 -915%3-/ 0%

:1943* 2:K 0% /*6 9 B HY * =*0-/-0 +

-9 -E %- - %*- % Yo++ 119%1% , 1 %1% %/ *3.%/% ?-5,G
5-*3=B 9

-9 -E %- - %*- % - .*O- ! 9 3%1-< ¥ 9K * -

-9 =*0 H19* - ?fB *5%3/ % - %*- L T%++ /% 3-0%% 5% -*9*/% =-9*/%

Tipo ll
14%

Tipo Il
9%

TH2G! @ : ;N%+ 0-+ 5:+*N%+ 5-*+ 1+-0-+

-3H9*+% 0 F1-0 & %0 .H2* ! :% 5*/% -: 3/- - - -+ +%.1*3/%+ 3 91+N%+Y

L -+ - -5ttt -3+ 5 -9 -E %- % - %*- %: %+% 3/-5 - .-30% 5-* *- 0 +
~++%+/10-0+ % - 0% & _ %3F1-3/ 315 -+ -:%3-+ 2 * %0063/+2* -0- 15-
- B+ 0% -9 -E%- -%* % - .*9- 5%+5 +%  -++-30 3 -+ O-+

- Bttt 0% -9 =*0 H19* - *5%3/ % - %*-G

L 9 %/ 0% +KO* ?=-9%/%B +192-/ 0% H9* P6++B % /*+192-915*3-/ 0%
HO * 2%/ *3.43/%B --- % %5 5 +: 01/+ 0% 0%.  -0-< 5-*+ 513+ %5
BH*+ -+ +-3-9+-0 + %M %:/ 3-- .-5-++-0% -9  -E %- % - *9-°
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L + +192-/+ 0% +KO* ?/% 3-0*/% % 5*-,*9*/%B %9+-915*3-/+ 0% H9*
=*0 -/-0 + -; %+%3/-5L+9% /-5,E5 3-9.13+ -+ + -3-9*+-0 +

L -, 1%9% ?=*0 KM*0 0% 5-.3E+* B -i- % % -:%3-+ 3-+ - .-5-++-+ 0% -9 -E %-
% - %*- -0% * 3-0-+ 0% .%++ G

F1% +% %2% % -+ : 01/+ 0% 0%. -0-;< %3 3/ -0+ %+/%+ :0%5 -1+-
0-3 + 3-+ - .-5-++-+ -/ -8E+ 0% 0*2% %3/%+ 5% -3*+5+ G +%.1* 0%+ %8%5L+% %5
9*3=-+.% -*+ -+ :- [* 19- *0-0%+ 0% -0-150+ 5:+ I+ %3 3/-0+G

9.13+ +*+ 5 9 %/ 0% +KO* ?=-9*/%B +K : 8 -5 0-3+ 0%8*0 J
*+[-9%-;< ZIS[G *+/-9*-;< 0%+/% +-9 : 0% O- *.%5 - 0%+%38 98*5%3/ 0%
1%3+N%+ 1 :%++N%+ 0% 0*9-/-;< ?%M:-3+<B F1% :-8 /1-+ 3 +*+/%5-

+ % - 3+%F1%3/% 0%. -0-;< 0 %8%+/*5%3/ G

++192-/ + :0%5 *.*3- 0%. -0-;N%+ 0% 01-+ 2 5-+Y  0%8*0 J *+/-9*-;< 1J

+1- =*0-/-;< ZI$[G + %-;N%+ F1D5* -+ %M:-3+*8-+ F1% %38 98%5 + +-*+ 0%
+192-/+ -1+-5 0%.-0-;<  :*3*-95%3/% :%9- [-3+*< %3/ % 2-+%+
?5% - *9%/% /%3- 0*/% % .%++ -3*0 */%B Z' "[G

%/ *3.%/% 7?/*++192 -915*3-/ 0% H9* =*0-/-0B E 15 5:+/ 2 /9%5%3/%
%M:-3+*8 16- : %+%3;- 3-+ - .-5-++-+ E %5 .% -9 -++ *-0- J %-;< %3/ % +
-915*3-/ + : 8%3*%3/%+ 0-+ %-;N%+ :1943*-+ 3- -.-5  -++ % + +192-/+
: %+%3/%+ F1% 0%8*0 J 1/*9*l-;< 0 .%++ F1% :8%3*%3/%+ 0 5%* %M/% * G

+ 9 -915*3-/+ 0% H9* =*0-/-0+ +< : 01/ + %+19/-3/%+ 0-+ %- ;N%+ %3/ %
+ -915*3-/+ % + +-*+ 0% 9 %/ + %5 .%-9 +< 5 4/ + *3+/H8%*+ % 3< +<
%M:-3+*8 + 5-+:0%5 2 5- - %/ *3.*/% %5 : %+%3;- 0% +192-/ + Z"[G

,1*% E 15 5:+4/ %M/ %5-5%3/% *3+ 9\8%9 16- 2 5-;< %58% + *N%+
=*0 KM*0 + 2 - *9*|-30 -+ - .-5-++-+: %5 ;< 0-+ o1 *0%0-0%+ 9*.-3/%+ Z' [G

A4%8-< 0 .H2* 11 %5 F1% +% : 1- %9-* 3- -+ 5:+%N%+ 5-*+
513+ 5- %+*+/A3*J 5:%++< % 5*% 8% *2 *- F1% -+ - .-5-++-+ 0% -9
% - %*- - %+%3/-5 %+*+/A3 *-+ 51* 8- *H8%*+G 3\5% %011*0 0% -5 +/ -+ 0%
-0- 15 0+ %+/-3/%+ /*:+ 0% 5:+4*< -3-9%+-0+ 3< DH+* X0 M/ -*

F1-*+F1% 3 91+N%+G

?,+Y -+ %+*+/A3*+ 0% -0- /*: 0% - .-5-++-+ 2 -5 *3/ 011*0-+ 3 . H2*
0%5 0% %+ %3/%B
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Composi¢des mais usadas x Resisténcia

8

7 1o

6 - _ ,
— O Tipo |
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