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B b n »  H m c o n a e B  Bbines
B m c j u h í! H H C T H T y T  n o  a p x H T e K T y p e  h  C T p o H T e n b C T B y  - C o 4>h h  , H P B  

METOfl n P O E K T H P O B A H H S  BECT I P O r i A P O H H O r O  Y C K O P E H H O r O  T B E P U É H H S  B E T O H A

S t r e s z c z e n i e .  W y s o k a  e n e r g o c h ł o n n o ś ć  o b r ó b k i  c i e p l n e j  b e t o n ó w  w  
c e l u  p r z y s p i e s z e n i a  w z r o s t u  i c h  w y t r z y m a ł o ś c i  u k i e r u n k o w a ł a  a u t o r a  
d o  p o d j ę c i a  p r a c  n a d  obr ó b k ą ,  c i e p l n ą  i n n y m i  m n i e j  e n e r g o c h ł o n n y m i  
m e t o d a m i .  Z a ł o ż o n o  p r z y  t y m .  Z e  b e t o n  p o w i n i e n  u z y s k a ć
w y t r z y m a ł o ś ć  p o z w a l a j ą c ą  n a  r o z f o r m o w a n i e  p o  2 4  - 3 6  h  o d
z a b e t o n o w a n i a  C z a l e Z n i e  o d  t e m p e r a t u r y  o t o c z e n i a ) .
R e f e r a t  z a w i e r a  w y c z e r p u j ą c e  d a n e  d o  p r o j e k t o w a n i a  p r z e b i e g u  
p r o c e s ó w  t w a r d n i e n i a  p r zy: s t o s o w a n i u  c i e p ł y c h  m i e s z a n e k ,
z w i ę k s z o n e j  i l o ś c i  c e m e n t u ,  s t o s o w a n i u  w y s o k o a k t y w n y c h  c e m e n t ó w  
o r a z  s z c z e g ó l n i e  s z y b k o  t w a r d n i e j ą c y c h  c e m e n t ó w ,  s t o s o w a n i u  
c h e m i c z n y c h  d o d a t k ó w .  W y m a g a n e  j e s t  p r z y  t y m  i z o l o w a n i e  c i e p l n e  
t w a r d n i e j ą c e g o  b e t o n u .  B a r d z o  w a r t o ś c i o w e  s ą  u s t a l e n i a  C o g ó l n e  1 n a  
k o n k r e t n y c h  p r z y k ł a d a c h ! )  d o t y c z ą c e  t e c h n i c z n o - e k o n o m i c z n e j  
e f e k t y w n o ś c i  m e t o d  b e z p a r o w e g o  p r z y s p i e s z a n i a  t w a r d n i e n i a  b e t o n u .

l.Oóiuwe n o n o * e H H H

B  3 & B H c h m o c t h  o t  x a p a K T e p a  * e n e o o 6 e T O H H W x  HonenHft h r e x H o n o r H s e c r nx 
M e T o n o B  T e r m o s ó w  o ó p a ó o T K M  n n a  y c x o p e H H o r o  t b e p n e H H  b ó e T o n a  3 a T p a M M B a e t c «  
ot  3 , 7 5  n o  9 , 2 5  p a 3  6onbiue S H e p r H H  . n e n  n n *1 B c e x  o c T a n b H w x  
n p o H S B o j i C T B eHHbix n p o u e c c o B .  B o 3 H H x a e T  e o n p o c  o t m c k a x H $1 y c n o B H »  ,np« x o T o p w x  
6 é s n p o n a p o H H o e . T B e p n e H H e  6 e T O H a  6 y n e T  p a u H O H a n b H O .

3 n e c b  CTa B i i e H a  s a n a n a  H a  o c h o b b h h m  T e x n o n o r H n e c x o r o  a n a n x o a  m 3 x c n e -  
p H M e H T a n b H b i x  H c c n e n o B a H K f t  y c x o p e H H o r o  T B e p n e H H «  6 e T O H a  6 e o  T e n n o i o r o  
B03fleñcTBHfl p a o p a ó o T a T b  w e T o n  n p o e x t h p o B b h h a e r o  n p w  cneny»ttiHx y c n o B H x x :  
n p M  iieweHM st T e x H o n o r H n e c x H X  c n o c o ó o B  6 e o n p o n a p o M H o r o  y c x o p e H H o r o  
T BepneHHfl; n o n y n e H H H  sanaHHOtt p a c n a n y 6 o H H O f t  n p o n h o c t h  b T e n e n n e  2 4  - 3 6  
n a c o B  n o c n e  4>°PM O B a H H S I ; h S M e H e H H  h T e M n e p a T y p u  s o o n y x a  b u e x a x  b r e s e w H e  
r o n a ;  o c y i n e c T B n e H H H  n p o u e c c a  T B e p n e H H «  6 e o  B o n o p o s a H H * .

M o * h o  n p H M e H « T b  O T n e n b H O  h h h  b x o m 6 h h & u h  m H e c x o m > x o  c n o c o ó o a  ijns 
ó e o n p o n a p o M H o r o  y c x o p e H H o r o  t b e p n o H H n : n c n o n b o o B a H H e  r e n n u x  óeTOHHVix
C Me c e f t ; n p w r o T O B n e H H e  ó e T O H a  c n e p e p a c x o n o «  uełieHTa; B K n a n u B a H l i e  n ó e T O H  
x k m h m e c k h x  flo6aBox c  y c K o p n » m , M M  34>4>eKTOM; n p « r o T O B n e H M e  ó e T O H a  c  
B b l C O K O K a H e C T B e H H b l H K  C B bICOK O B K  T H  B H W M K  H 6blCTpOTB©pnei3UlMMlO U d M ^ H T a M K  ;
t  e n  n ó w  3 o n w  p o B  a H  h e  n o B e p x H O C T e á  3 n e « e H T O B  h  c n a n y o o n H w x  4>°PM - K a * n w A  « 3
3 T H X  C n O C O Ó O B  H H H  X O M Ó H H a i l H S  H 3  H H X  n p e f l C T a B n a S T  T e X H O n o r H H e C K M f t  B a p H l H T
CpeuieHHe) n n s  6 © 3  n  p o n  a p o n  h  o r o  y c x o p e H H o r o  T B e p n e H H «  6 e r o H a .

CocTOflTenbHoct- T e x H o n o r H n e c x H X  b a p n ¿ h t o b  6 y n © T  n p e n n p e n e n * T b
y c n o B H S M H :  o 6 e c n e M e H H 8 M  n p o M H O C T e f t  —  TexHonor>iH©cxoft C p a c n a n y ó o n H O i O
R > R CR 3 a n a H H a *  p a c n a n y ^ O M H a f l  u p o n w o c T b ^ ;
t  n o  iio

b e a n a H H O M  cpoice t b e p n e H H n  2  h  h KOHeHHOfl n p o H H O C T H  ' ^ 2 ó
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C R 0 0  - n a p o M H a «  n p o M H O C T b  6eTOHa2> ; 6 © q  B 3 H o p o * a H « s  y c K o p e H H o r o  t b epnt?HHs
n o  c p a B N e H M D  c  T s e p a e H H e «  T e n n o B o ń  o6pa6oTKoft.
B e o n p o n a p o H H o e  y c K O p e H H o e  T s e p n e w n e  6 e r o H a  3flecb p a c c n a T p u B a e T c s  icaic 
H e n p e p u B H O  coBepiaaxmwftcs n p o u e c c  b T e s e H H e  r o n a  b x p w r u x  u e x a x .
T e n n e p a T y p a  s o 3 u y x a  b u e x a x  x e n e 3 o 6 e T O H H O f t  n p o M U B i n e H H O C T H  b y c n o B H a x  H R B  
H O X H O  n p M H Ä T k  t ß >  6  °C. II pH 3 T O M  nOHOlKBHH H Ô ô Q n p o n a p O M  H O B  y C K O p e H H O e
T B e p n e H M e  ô e T O H a  6vfleT n p w m © h s x > t c s  h H a  o t k p m t m x  n o n w r o H a x ,r o m a  t > 6 ° CB
M H H  o t  5 5  a o  8 0  V. rona.

H o - s a  pa3JiMs x Ä  n p o M H o c T H o r o  34xfce*:Ta c n o c o 6  ß e a n p o n a p o H H o r o  y c r o p e H H o r o

TBepaeHMfl ô e T O H a  h H e o ô x o n H w o c T H  u n s  p a u H O H a n b H o r o  h x  n pu M e n © h h  s 
p a o r p a H M H M B a e n  T p x  T e w n e p a T y p H b i e  h H T e p B a n u  t ^ r n p «

I 6  <  t B <  1 5 °  C; n p H  II 1 6  <  t s <  2 5 °  C; n p «  I I I  t ß >  2 6 °  t .

C  y v e T O M  o ô e c n e n e H H O C T H  n p o u e c c a  T B e p n e H H S  ica* b m h  m  c  jim T e n b  h  y x  
T e w n e p a T y p y  t. n p H  n p o e x T H p o B a H H H  n p w h h m aeti h h x h d c  r p a H H u y  T e w n e p a T y p H b i x
H H T e p B a n o B .

CeôecTOH MOCTH ôecnponapoHHoro ycjcopeHHS t b  e p u e H H  s C^n h t b  e p a e n  h s
TennoBOft o6pa6o T x o f t  C  3 ä b h c h t  o t  p a 3 H u x  $ a x T o p o B . rip« e u K H a x o B b i x« T O
n p O H H O C T H M X  T p e Ô O B a H H f l X  B 3 T O M  H C C J 7 6 U O B B H H H  H H e ô T C S  B 8 H J3Y y C H O B H e
C  _ <  C  6n to

BbixonsuHft c o c T a B  Ô e T O H a  t o t , xoTopwft n p o e x T H p o B a H  u n s  y c K o p e H H o r o  
T B e p a e H H «  TennoBOft oôpaôoTxofi. Ilpw T s e p n e H H H  b t o p o  Ô e T O H a  u o  n a c n a n y Ô K H  
C Z  hD b  c p e n e  c  t c o c T B e T C T B e H H o r o  T e w n e p a T y p H o r o  H H T e p B a n a  n o n y s a e T c s  
BLixoflsmas n p o H H O C T b  R^ , K O T o p a s  neHbxue s a a a H H o B  p a c n a n y ô o H H O i  n p o ^ H o c T «  
R ^ q . B c n e a c T B H e  n p K n e H e H H S  u a H H o r o  T e x H o n o r a n e c K o r o  c n o c o ô a  ô e o n p o n a -  
p o H H o r o  T B e p n e H H H  n p o H H O C T b  ô e T O H a  y B e n « w H B a e T c s  H a  A R ^  MPa. n p «  
n p o e K T H p o B a H H H  o t u c a H B a e T c s  T a x a s  x o n Ô H H a u H s  h g  T e x H o n o r H s e c K H x  c n o c o ô o B  
C T e x H o n o r H H e c x o e  penieHHe} ô e c n p o n a p o H H o r o  y c r o p e H H o r o  T B e p j a e H H S , n p »
KOTOpOti m

K  = +  E  AR. £  R  C l }T H i =1
m e  m  x o n w H e c T B o  c n o c o ô o B  h  K O H Ô H H a u H M .

2. ripoHHOcTHŁ î  3<|x|>exT T ô X H o n o r H H e c K H X  c n o c o ô o B  6 e e n p o n a p o n h o p o

ycxopeHHoro TSepgeHHS ôeTOHa

A. H c n o n b s o B a H H e  T e n n u x  CMeceft. 3 u e c b  « M e e r e s  b b h n y  r i o n y n e H H e  T e n n u x  
ôeTOHHbix cMecefi n p H P O T O B  n e H H  e M  c  n p e u B a p w T e n b H O  p a o o r p e T O f i  n o  8 0 °  C  
Bonoft.B 3 T O M  c n y M a e  o n p e u e n s c T c s  n a p a n e T p u : T e M n e p a T y p a  ôeTOHHOft e w e e h 

b o  B p e n s  e e  n p H P O T O B  n e H H  s h - H a n a n b H a s  T e w n e p a T y p a  ee. b  k o h u ô

y x n a u K H  b  o n a n y ô o H H y i o  <J>opMy. Jlns o n p e a e n e H H S  h n p e n n a r a e M  4>opMynw
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r e e  T  - T e M n e p a T y p a ,  n o  KOTopoft p a 3 o r p e B a e T c *  a o n a ,  C;
B 3 3B  - p a c x o n  B O Q U ,  m  / m  6 e T o n a .

B c n e n c T B H e  TBepneHHi! 6 e T O H a  n p H  ô o n e e  b m c  ok oft T e M n e p a T y p e  BLixoxwua* 
n p o i H o c T b  R  yBenHM M T C f l  H a  AR.

, R. _
“ t ■ ( j -  - •) », MPa C4D

_ o  _ om e  R. h R  O T H O C H T e r n » H u e  n p o n  h o c t h  c o o t b b t c t b b h h o p o  T e n n o i o r o  nt Z  ZH
B M X o e f l m e r o  ô e T o n a  H a  B o o p a c r  Z  c y T O K ,  2* o t  R ^ .  C T a ô n .  ID.c o
T a 6 n H u a  1
O T H O c H T e n f c H w e  n p o n h o c t h  ô e T O H a  R ^ h b  % o t  R ^ g

Bh a  ueaeHTa BoospacT
BuHHcnyTenbHas TennepaTypa

^BH
Z,CyTKH 6 16 26 36

0,3 4 9 13 23

OÖHHHHft U6MÔHT 1 10 18 26 38

R = 3S •1,5 13 23 37 52U
2 18 32 47 63

Cb epx SticTpo TsepnemaHa 0.5 13 23 40 50

ueM©HT CCETID 1 33 45 55 65

R = 3 3 1 .5 40 55 65 75
U

2 45 60 70 80

B. n p w r o T O B n e H H e  ô e T O H a  c  n e p e p a c x o n o n  u e w e H T a .  f l e p e p a c x o a  u e w e H T a  A U  
n o  c p a B H G H H K )  c  n p o e K T H M M  p a c x o n o n  U  n p H  n o c T o n  h h o a  y n o ó o y x n a u M B a e n o c T H  
n o B o n H T  n o  yMeHbiueHHfl B O f l o u e M e H T H o r o  oTHOjaeHH h W, B c n e a c T B H e  K O T O p o r o  
n p o H H O C T b  ô e T O H a  n o B M i u a e T c a  H a

A R 2 p  =  C 9 6  A U  -  1 9 1  A U 2  3 - ÿ - - M P a C S 5

r a e  W J B o n o u e n e H T H o e  o T H o m e H H e  n p H  1 U  +  A U  .

B u x o s a u a a  p a c n a n y 6 o H H a »  n p o H H O C T i  y a e n x i H T C «  H a  A R A[|

AR r ^ § 8 .  + . i
Au » l R ;

MPa
2 8

C 6 3

C. n p H P O T o s n e H H e  ô e T O H a  c  ô o n e e  b m c o k o ä k t h b h m m h  u e n e H T a w i .
3 n e c b  B o n p o c  p a c c w a T p w B a e r e a  n p «  y c n o B H H  o n H a i c o s o r o  p a c x o n a  u e n e H T a , 

O H H H a K O B O f t  y n o ô o y x : n a n w B a e n o c T H  h Bwxonaateft w a p x H  u e n e H T a  R ^  *  325.
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3
B  o 6 w m h m x  r p a H H u a x  pacjtoaa u e n e s T a  C U  = 2 5 0  - 4 0 0  k g / m  0 n p o n H o c T b  S e r o w a  

n p a n o  n p o n o p u H O H a n b H a  a K T H B H O C T B  R ^  . flpn y n o T p e S n e H H B  a e n e H T a  c  R ^  > 3 5
S y n e r  n o n y n a T b c »  c o o T s e T C T B e n H o e  HapacraHji e  n p o n  h o c t h  H a  ■úRgg U n»  

o n p e a e n e H B B  H a  o c  h o b  a n  h ií <}jopMymj E o r o n e s  u n «  R g e  n o n y a a e T C «

AR_ ̂  =  a  C-~- - 0 , 5 0  OC r ’ - 3 5  3 MPa C73se w u
rce R^ - a K T H B H o e n  Cwapxaj y n o T p e ô n a e i i o r o  u e n e H T a ,  MPa CR^ > 35D

H a p a c T Ä H M ©  Bwxoflflinefi TexHonorHsecicofi n p o s x o c T H  H a  n P H 3 T O W
c n o c o 6 e  y c i c o p e H H o r o  T B e p n e H H «  ô e T O H a  ô y n © T  onpejaena*ri> n o  <|opMyne 

A R 2 8
AR_ = R -5--- MPa C85Ru B R2S

D. n p n r o T O B n e H H e  Ô e T O H a  c  c s e p x ô w c T p o  TBepneioiu.eii ueiiê h t o w  CCBTI1D.

n p H  y n o T p e ô n e H H H  CBTU n p o H H O c T b  R^ y B e n H M H T c n  H a  A R ^

AR = R° R „  - R MPa C93e u  Z H  2 8  H
r n e  R ^ k K â K  n p w  $ o pn. C 4 D  C T a ö n .  1}.

E  . B j c n a a w B a H H e  x h m h h  ecic h x n o ô a B O K  b 6 e r o H .  3hoci> h h ó c t c h  b b h n y  rpa 
p p y n n w  x H M H H e c x H X  n o 6 a B o x :  y c i cop«»wHe, cynepnncTH4>HUHpyioittHe h
nnacTH4>HUHpawo-ycKopfliomHe. Y n o T p e 6 n e H w e  h x  p a c c « a T p i i B a e T c «  n p w  y c n o B H M  
onHHaicoBOfl y n o ô o y K  n a n u B  a e w o c T H  h  o a H H a K o r o  p a e x o n a  u e « e H T a  ica* n p w  
B u x o n  fluten c c Æ T a B e  ô e T O H a .  3 t h  n o ô a B K H  ycïcopaioT T B e p n o H H e  6 e T O H a  b 
paonHHHOfl C T e n e H H  b paHHHft B o a p a c T  h n o  2 8  -  c y r o H H o r o  B M s p e B a H H H .  3 t o t  
n p o u e c c  x a p a * r e p » o y e n  n o x a a a T e n e w  " n p o H H û C T H U f t  3<J>4>eKT n o ô a B K H  6 ^  "

R
6  =  s - 5  > 1 C 1 0 3

Z  K
Z

Pfle R  h R  n p o n  h o c t h  ô e T O H a  6 e a  h c  n o 6 a B K a » H  K a  b o q p a c T e  c y r o K . 
z  Z f l

U p M  y c K o p e H H O M  T B e p n e H H H  ô e T O H a  6 e o  T e n n o B o r o  B o a a e f t c T B H «  h m î m o t

O H a s e H H e  c t o h m o c t h  «5^ n p «  2 = 0 , 5 ;  1; 1 , 5 ;  2  h 2 8  cyroie C T a ô n .  2D.
OffftnaeMoe n p »  6 © T O H e  c  noôasxaiiH y B e n H n e H H e  BUxop$tueñ p a c n a n y ô o H H û f t  

n p o n  h o c t h  A R ß  6 y n e T  o npeneriHTb n o  (fcopMyne

A R  = C ó  -  Î D R  M P a  C U Dfl z H

F. T e n n o H 3 o n s L i H H  ô e T O H a .  T e n n o H o o n n p o ß a H H o  6 © T O H a  c t ä h o b  h t c h

H e o ö x o ö H M b i M  n p w  y n o T p e ô n e H H H  T e n n w x  6 ö t o h h m x  c n e c e ń  n n «  T e i i n e p a T y p H M X
a n r e p B a n o B  I h  II h xonoflHUx 6 e ? o H H u x  c w e c e ö  a n s  T e w n e p a T y p H O P o  H H T e p B a n a  
I. JîySBIHH C n O C O Ö O M  O H O  M O K K O  O C y n e C T B H T b  C T H p o n o p H W M H  n n O C K O C T Ä W H  
C c  ToniuHHoft 4  -  6  c n O  k o n a n y ô o H H W M  oôiuHBxaM h  HacTHnKOfi h x

H © n o c p e f l C T 8 © H H o  C B e p x y  o n c pNTkJ© n o B e p x H o c T H  a n e n e H T O B  s o  Bpeiifl 
ó e T O H H p o D a H H f l .  K o r n a  cnoco6hi 6 e c n p o n a p o H H o r o  y c i c o p e H H ö r o  T s e p n e H H «
n p H M e H H E > T C H  K O H Ö H H H p o s a H H O ,  xaxfluß OMepeflHOft e n o e o ö  6 y n e T  h m © ti> x a *  
BwxonsjiiHfl 6 e r o H  C n o  c o c T a ß e ,  n p o n  h o c t h  h T e w n e p a T y p e  B a a p e B a H H s )  t o t ,
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T a S n w u a  2
HaHHH an* npoHHocTHorb 344*(Ta xaaaaecKax aoSasox 6^

rpynnw a HaasaHH* 
xaaaaecKax aoSasox

ïïoaa b 
cyxow ae~ 
uecTae D,
Ü or IÍ

*0,5 *1 *1.5 *2 *28

Ycxona— YexopBTenb A 2,5-3,3 1.45 1,30 1 ,30 1,25 0,97
n u e Ycxoparenb B 2,5-3,5 1 .75 1.60 1 .60 1,50 0,90

HarpaT aaTpaa 2 - 3 1.55 1.40 1 .40 1,30 1.03
Cynb cjxiT aarpaa 0,7-1,0 1. 45 1.32 1 .32 1 .25 1 .03

Cynepnna sn - 1 0,5-1,5 1,25 1,45 1 .55 1 .55 1 .15
era (Jama- CxnepoKeHT 10 0,7-0,9 1 . 2 0 1,40 1 ,50 1,50 1.15
py»«ae K - 12 0.25-0,5 1,15 1 .35 1.45 1.45 1.15
rinacTa - T - 3 1.6-2.5 1,50 1.65 1 .70 1 .65 1 .20

4>h uh pa- BH - 3 1 .5-2,0 1,75 1 .90 1.95 1.90 1 .25
ao-ycxo- nyroH K 1 .3-1.5 1,30 1 .40 1.45 1 .40 1 .07
pa »«a e HyTOH KH 1 .6-2 , 2 1,30 1 .40 1 .45 1 .40 1.15

Hyx peT B 1 .2-1 .7 1 , 2 0 1 .30 1 ,35 1 ,30 1 . 1 2

ilysc per C 1 .0-1 ,5 1 ,20 1 .30 1.35 1 ,30 1 , 1 2

KK - T 0,5-1,0 1,40 1 ,50 1 .55 1 ,50 1 . 1 2

KK - H 0,5-1,0 1 .20 1 .27 'l .35 1.30 1 . 1 0

Co bapon 1 ,2-2 , 2 1 .40 1 .50 1.55 1 .50 1 , 1 0

B xoropoa OTpaaeHM cocTBeTcTByiomHe nepeneHK hs npenaeersyxmax cnocoSoB 
xonôHHHpoBaHHoro bapa3HT3. Honyaaenaa Buxonaaa* npoiHOCTk b 3TOM cnyaae 
R , 6yneT

i-1
R = R ♦ r AR C125
-i * A  j

3. TeXHHKO-SKOHOMHHecKâ* StjxfrexraBHOCTb

3<jxj>exT npH 5ecnponaposHon ycxopeHHOa t b»p h»hxh Serowa HcenenoBanK 
omenbHO ana scex cnocoSos TBepaeHHB a xownnexcHO.
3aecb nposoHEH OKOHMaTenbHue peaynbTam ana ero onpeaeneHM*.

34x|iexT AC sapaxaeTca pasnauetł
AC - C - > 0  n»/ro Cl35

t o  o nrne h C ceôecTOHHOCTH ycropeHHoro TBepneHHS o &t o n aon to 3
cooTBeTCTBeHHo 6«a© Tennoro BOOßeftCTBH« h Tonnosoß oöpaOoTKOß* itö/h
CeöecTOHHOCTH C_ u C onpesensiBTca no cJjopMynan on t o
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C, « A C_ + A C. u c = 27 Q nfa/H3 , C1A5o n  o  cp t o

m e  AC. B 3 ß o p o * a H H e  6e?OHa n p H  ô e s n p o n a p o M H o «  y c K o p e H H O M  t b  epuenk h
• 3BC J i e n c T B K e  H O w e H ö H H «  c o c t ä b ä  h  T e w n e p a T y p w  ôeTOHHOft c m ô c h  , n 6 / m  ;

C , -  T o * e  c a n o e ,  h o  B c n e a c T B H e  H e o 6 x o n K « o c T H  6oni>i#ero k o h h m ô c t b a
^ 3o n a n y ô û H H w x  4 ° P W h T e n n o H o o n x u H H , h b / w  ;

* 3Q - p a c x o u  n a p a  n p H  TennoBOft o 6 p a 6 o T * : e  ô e T O H a ,  t/m CQ=0,25-0,602).
C .  « C. B um h e n »  iDTCfi n o  4)op«ynawo ç

C, = CT -t 5m. B + Alim + UCra -m 5 +0.01CU + AID Dm nu/rn3 . C1556 B BM t uo u uo a
3

h AC. = m.CZn - 12) +  M  m n»/m , Cl6)m  (p o  n  TM
m e  m  , m  m m  c t o h h o c t h  c o o T B e T C T B e H H o  o ö l i h h o p o  C B w x o n a m e f t  M a p K f Ou o  u  n

ueneHTa c 35), BUcoicoaKTHBHoro h CET ueneNTa u xhmkmecKhx
xaoöaBOK, jriB/t Cm =  3Q - 42; m = 43 - 5-4; m = 125 -  2822): uo u n

-  c T O H  H O C T k  p a o o r p e B â  b o u m  6 e r  o h  a , jib/C nT*, °C2> C = 0 , 0 4 2  - 0,052);
m. -  p a c  x  o n  u n a  o n a n y ó p H H u x  <popM n p w  t  b e p a e n  h  h 6 © T O H a  Ten/iOBOft
*  3oôpaôoTKOfi, ns/m Cm, = 2 - 3D ;

<P
m  -  p a e x o n  u n «  T e n n o H e o n u  p o B a n » « o n a n y ô o H H W X  $opii h  6 e r o H a ,

2nB/m Cm = 0-,03 - 0,042);
™  -1-  H o u y n b  n o B e p x H o c T K  a n e n e H T a ,  m  ;

2 - n n H T e n b H o c T b  6 e c n p o n a p o M H o r o  ycKopeHHoro TBepaeHM» ôeTOHa,
cyTKH CZ = 0,5 - 1,52);

n  —  o ó o p a M K B a e n o c T b  o n a n y ö o w h m x  <bopw n p H  T e n n o B o í  o ô p a ô o r r e  o
5 e T O » a ,  p a o / c y T K M  C n ^  = 1 -2D;

D  -  n o o a  X H M H M e c K o í  n o ô a B K M ,  */. o t  C U  +  A I D  C T a 6 n . 2 D ;

IX k All -  npoeKTHMft C b u x o u h u h i D  p a c x o u  h n e p e p a c x o a  u e n e H T a ,

4. ripKwep u n «  npHJieHeHHíi w e T o a a

n p o e r T H p o B a T k  6 © q u p o n a p o H H o e  y c K o p e H H o e  T & e p u e H M e  6 e r o H a  n p «  cneniootHx
n p o K 3 B o a c T B e H H N X  y c n o B H H X :  n p o H ô B O f l C T B C  B H y T p e H H M X  c T ó H O B M X  nanenefi

— i 3
K O H B e S e p H O $  T e x Honorefl; M  *  1 4 , 3 0  m  ; R „  =  2 0  M P a ;  U  = 0 , 3 2 2  t / m  

3  3  o ^B *= 0,198 m /m ; t = 18 C; n = 1 , 5  pao/cync«; R =12 MPa; 2 = 1 cyTKH
3  B °  n o

Q =0,33 t/m ; m = 4 1  nB/t; m = 46 na/1; un« CBTIi tiapxh R =35 n\ =48 n»yt u o  U  U  U
m = 252 Cno6a»rH BI1-1D h m = 282 C u o ö ä b k h  Bn-32> jto/1; p e n n o e  a  u
s a n o n H H T e n «  6 © T O H a .

P öiü0 h h &  n p x n e p a  n p e a c T a B n e H O  b  T a 6 n .  3
d K O H O H M H e c r a «  3<p4>eKTHBHOCTi> B a p H a H T O B  n p e a c T a B n e n a  b T a 6 n .  4 

Ho Tâ6nKuu B h 4 b h u h o ,  m t o  npn seex B a p n a H T a x  BunonHxcTcx ycnoBH«
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1 BapHaHTN h cnocoôw 
I ôesnponapoHHoro 
f TB&pn&HH#

npHHSTM H BUHHCneHU
napanerpw

-------------
Peoym»Tarw

Oôiuhê BMHHcneHHa 
BapHaHT A

1. npH Tennoft 
ÔeTOHHOft cwecM

2. npH nepepacxone 
ueMeHTa

3- npH BMCOJCOaKTHB- 
HOM ueneHTe

4. npH XHWHMBCJCOfi 
no6aBJce BIT-l

T * 80°C; R° = 28 ÍÍB 1 X.Z
R° = 18 >4; R = 3.6 MPa 2H »,

AU * 0.032 t / n ; Y^» 0.56 
R = 5.6 MPaH

R* * 45 MPa; a * 0.50; u
W =0,56; Rh= 6.81 MPa 

<52= 1.4.5; D=3 Si; Ra= 9 MPa

ot *16 C; R *3,6 MPa

t = 3 3  C? t, = 28 C° 6h
ARt = a MPa

ARgg» 3.34 MPa
AR =1.21 MPa Au

ARgg* 6.44 MPa
AR__ = 2.19 MPa Ru

AR = 4.05 MPa A

4
R = P + r  AR. T H “  1 R =13, 05> R =12 MPa T no

BapHaHT B
1. npH Tennoft 
ÖeTOHHOft cwecH

2. npH BblCOKOarTHB- 
HOM UeMÔHTe

3. ripn XHMHMeCK Oft 
floôaBKe EI7-3

T = 80°C; R? = as Si B * t,Z
R° = 18 24; R = 3.6 MPa ZR

R = 45 MPa ; a - 0. 50 ;U
W = 0.615; Rh= 5.60 MPa 

6 —1,9; D —4, 554; R =1 . 78MPaZ H

ARt= a MPa
AR28= 5.63 MPa

AR_ = 1 .58 MPa Ru
AR = 6.46 MPa 

a

3
R = R + T. A R .T H J- JL R =13, 64> R =12 MPa t no

BapHaHT C
1. npH CETII

2. npH nepepacxop© 
ueweHTa

R = 3 5  MPa; R° = 45 24u ZH
AU = 0,05 t/n3 ; V±= 0.533 
R = 9,0 MPaH

AR = 5 , 4  MPa eu
ARgg» 5.27 MPa

A R . = 3.07 MPa Au

2
J R = R + £  AR.T H “ 1

R =12,07> R =12 MPaT BO

T a6n w u a 4

BapHâHT
6 e a n p o n a p o i H o r o
TBepneK K a

P e a y n tT a T M , ^  
n s /r t

34»4>esr. TH » HOCTk

3AC. na ✓ m

BapHaHT A
C = 8 , 9 1 ;  a<- ä = Ö .5 3 ;TO 6
AC, =  1 . 9 7 ;  C =  8 , 3 0  (J) on

O. 61

BapHaHT B
~ 'C  =  s :  S i ;  AĆ_= è .S Ô ;TO O

ACa = 1 . 9 7 ;  C6 n =  8 . 2 6
0 .  6 5

BapHaHT C
C = 8 , 3 1 ;  A ca = A .6 Ö ;TO «
A C ^  1 . 4 0 ;  C6 n =  6 . 0 6

2 .  8 5
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A DESIGN METHOD OF THE NO - STEAM ACCELERATED CONCRETE OCRING 

S t i n t r y
High energy consumption of the thermal curing of concrete for its • 

accelerated hardening has directed the present writer to start work on 
the thermal curing with use of the low energy consuming methods.

It has been assumed that the ¿k - 36 h atrenght should be high 
enough for demoulding, depending on the surrounding temperature.

In the paper there are presented comprehensive daza for the hardening 
processes design for: application of hot mixes, increased cement volume, 
use of extra - rapid - strength cement and cements of high activity, 
usage, of chemical admixtures. At the same time the thermal insulation of 
hardening concrete is stipulated. Very valuable are conclusions /of gene­
ral nature and same particular examples/ concerning the technical - 
economical effectiveness of the no - steam accelerated concrete curing 
methods.

METOB nPOEKTMPOBAHHS EECT1 POTAPOHHOTO YCKOPEHHOTO TBEPHEHHS BETOHA 

P e o n H •
3cecfc erasnena sanana Ha ocHOBaHHH Te*Honor»iectoro auanHsa » SKcne- 

pnXeHTanbHux iccneaoaaHHt ycxopeHHoro TBepneHH» 6eTOHa 6es TennoBoro 
aosneftCTBHR pa3pa6oTaTb neTon npoeKTKpoBaHHS ero np» cnenyuiHHX ycnoBhhx: 
npHHeneHHS TexHonor« « ecr h x cnocoôoB SesnponapoHHoro ycxopeHHoro 
TBepneHHS; nonyMeHHB sanaHHOft pacnanyôoxHoB npoiHocTH b TeneHHe 24 - 36 
lacos nocne cpopnoBaHHS ; HSMeHeHHH TennepaTypu soajqyxa a uexax B TeneHHe 
rona; OcyuecTBneHHH npouecca TBepneHHH 6es sasopoaaHHa.

Vplynçlo do Redakcji 20.03.1988 r.


