
AAC

nezamfanni.irbhrc.ac.ir





nezamfanni@mporg.ir

Nezamfanni.ir 

 





sama.nezamfanni.ir

–

Email: nezamfanni@mporg.ir                                        web: nezamfanni.ir





AAC

""

AAC
AAC

AAC

.





AAC][





AAC

AAC

PaPR

AAC



AAC
AAC

AAC

AAC

AAC

AAC



AAC

AAC









        

AAC

AAC

AAC

AAC

AAC

AAC

AAC

AAC

https://heblexreza.com


    

AAC

AAC

AAC

AAC

AAC

AAC

18%

0.7 ~
1%0.7 ~ 1 %0.7 ~ 1 %

70 ~ 80 %

https://heblexreza.com


        

C-S-HC-HC-S-H

+ heat  2O + 3Ca(OH)2.3H2O             3CaO.2SiO26 H)  +22 (3CaO. SiO 
 
 

+ heat  2O + Ca(OH)2. H23CaO.2SiO          O   24 H)  +22 (2CaO. SiO 
 
 
3CaO. Al2O3 + 3CaSO4.2H2O + 26H2O  3CaO•Al2O3•3CaSO4•32H2O 
 

(C-S-H) (C-H)

(C-H)(C-S-H)

(ettringite)

https://heblexreza.com


    

2Al + 3Ca(OH)2 + 6H2O           3CaO. Al2O3. 6H2O + 3H2  
                  (Hydrogarnet)

KPaC

C-S-H(I).

C-S-H(I)

)5H6S5(CH(I)-S-C-S-C

1 Green cake
2 1.1 nm tobermorite

https://heblexreza.com


        

H(I)H(I)-S-C

C-

S-H(I)

<C/S<

O)2.5H2(5CaO.6SiO

O)2.9H2(5CaO.6SiOO)2.H2(5CaO.6SiO

AAC

https://heblexreza.com


    

AAC

C

AAC

AACH(I)-S-C

AAC)5H6S5(C

AACC-S-H(I)

1 1.1nm tobermorite normal
2 Hydrogarnet 

https://heblexreza.com


        

H-S-C<C/S<H)6S6(C

AAC

AAC

AAC

AACAAC

https://heblexreza.com


    

AACAAC

AAC

AAC

1 Xonotlite

https://heblexreza.com


        

AAC

MPa

1 pad 

https://heblexreza.com


    

AAC

AAC

.

AAC

https://heblexreza.com


        

AAC

AAC

AAC

https://heblexreza.com


    

AAC

AAC

https://heblexreza.com






  

AAC

AAC

7 Workability life

https://heblexreza.com


    

8 Correction time

https://heblexreza.com


  

A1

"M" 

AAC

MMM
–

MPa
M
N
S
O

AAC

https://heblexreza.com


    

±AAC

Oven Dry

D
WA

V
P
W

P
W

P
W

P
W

VWWWWD

m

w

w

4
100

)(

4

4

3

3

2

2

1

1

4321

D3gr/cm

1W3Wgr

4Wgr

Vwmiltgr

1P3P3gr/cm

4P3gr/cm

A

mWgr

https://heblexreza.com


  

AAC

mm±

AAC

https://heblexreza.com


    

AAC

AACtAAC ff '2.0

AAC

AAC

AACf ')MPa(tAACf
)MPa(

AAC2

AAC4

AAC6

https://heblexreza.com


  

AAC

AAC

https://heblexreza.com




AAC

AAC





AAC

AAC

AAC

A.B

=PI

=PI

AAC

https://heblexreza.com


    

AAC

AAC

AAC 

AAC

https://heblexreza.com


AAC

AAC 

h
x

R
IWABaF

P

PPSP
P 214.0  

PPSP IWABF 6.1  

PPSP IWABF 3.0  

PF

PI

A

SB

Pa

Pa

https://heblexreza.com


    

Pa

PW

AAC

AAC

PR

PR

x

h

h
x21

x
P

pppi
P A

R
IWaa

F  

https://heblexreza.com


AAC

iaixA

2

max

2.1 avg
xA  

maxx1xA

avgx1xA

PF

AAC

pDxy

yAxApP ID

PD

sx

aAyx
pP h

hh
ID  

)( xBxApp ID  

PD

)(
sx

aBy

sx

aAx
pP h

h
h

hID  

pD

https://heblexreza.com


    

xhx

yhy

xAAx

yAAy

xBBx

aAA

aBB

sxhaAaB

PaPR

AAC

Pa

PR

AAC

paPR

https://heblexreza.com


AAC

paPR

AAC

AAC

AAC

AAC

https://heblexreza.com


    

AAC

AAC

https://heblexreza.com


AAC

""

https://heblexreza.com


    

EIFS

AAC

AAC

AR-Glass

E-Glass

https://heblexreza.com


AAC

(

AAC

AAC

https://heblexreza.com


    

dptgew CCCCqCIp

=wI

p

)2(KN/m

q

)2(KN/m2000613.0 Vq

m/s

Vm/s

eC

gC

tC

dC

https://heblexreza.com


AAC

h

pC

pC±

pC

pCgCgCpC

A

gCpC

zH

https://heblexreza.com


    

2.8-=gCpCe

https://heblexreza.com


AAC

AACL/

L/

L/

L/L

AAC

https://heblexreza.com


    

L/ AAC
L/ AAC
L/ AAC
L/ AAC
L/ AAC

https://heblexreza.com


AAC

AAC

AAC

AAC

https://heblexreza.com


    

"

"

g±

H1

g±H2

kg

)

https://heblexreza.com


AAC

gK±S2

H

https://heblexreza.com


    

AD

Nmmmkgmm

Nmmmkgmm

Nmmmkgmm

Nmkgmm

Nmkgmm

Nmkgmm

https://heblexreza.com


AAC

A

BA

C

D

EAB

F

m.Nm.N

A
BH2H2S1S1

CH1H2S1S1

DH1H2S1S1
EH1H2S1
FH1S1

https://heblexreza.com


    

AAC

AAC

AAC

AAC

AAC

AACAAC

AACAAC

AAC

https://heblexreza.com


AAC

AAC

AACAAC

AAC

AAC

AACAAC

AAC

AAC

AAC0.850.67

AAC

https://heblexreza.com


    

0.003 × ( d 2cover) 2cover 

(  2 ) 2 .
.

= 1.67

d

AAC.

AAC

AACAAC

S

AAC

ASTM C1694

AAC

https://heblexreza.com


AAC

AAC

ACC

AAC

  V = 0.066 × f   b × d             (SI)                 

AAC

AAC0.65

AAC

AAC0.9d

AAC

nd

0.5

                                                                           T = ×
×

                                        

 T = n d l f           

UTd

nT

TL
4

https://heblexreza.com


    

= u × d ×                          

× × ×
= u              

AAC

AACAAC

AAC

AAC

AAC

AAC

https://heblexreza.com


AAC

LRFD

ASDASD

LRFDASD

LWD
WD

ED
ELD

LD
D

6.12.1)6
6.19.0)5

9.0)4
0.12.1)3

6.12.1)2
4.1)1

 

DLWE

AAC

III

AAC  0.2×400=80Kg

0.015×1300=20 Kg

https://heblexreza.com


    

0.03×2100=63Kg

0.02×2500=50Kg

213Kg

III
75.1,7.0,15.00 STT S

75.21SBS

35.0A

https://heblexreza.com


AAC

kNdaNW
h
x

IR
WABa

F

P

PP

PSP
P

56.25255634213

21
4.0

75.21SBS

5.1R,1a PP

1PI

0.0
h
x

2

3

3

6

2

3

3

6

2

max

/2.112.0

2004000
102/56.25

2004000
12
1

1001077.2.

/87.0087.0

2004000
102/56.25

2004000
12
1

1001077.2.

.77.2
8

,/46.238.7

38.756.250.175.235.03.03.0
36.3956.250.175.235.06.16.1

56.6021
0.15.1

56.2575.235.014.0

cmkgfMPa

I
cM

cmkgfMPa

I
cM

mkNLMmkN
L

FkNF

kNWIABF
kNWIABF

kNF

gc

gt

P
P

PPSP

PPSP

P

8.0
15
12

h
x

2

3

3

6

2

3

3

6

2

max

/54.2254.0

2004000
102/56.25

2004000
12
1

1001038.6.
/23.2223.0

2004000
102/56.25

2004000
12
1

1001038.6.

.38.6
8

,/68.505.17

05.178.021
0.15.1

56.2575.235.014.0

cmkgfMPa

I
cM

cmkgfMPa

I
cM

mkNLMmkN
L

F
kNF

kNF

gc

gt

P
P

P

https://heblexreza.com


    

AAC

mm3001.0
3)YX(

)(
D 45

45yxA
r

A

AAC

AAC-4

= 4 Mpa 
= 551.58Mpa

= 2900  

= 704 
kg
m

= 1381  

AAC

https://heblexreza.com


AAC

= 63.5 = 0.0635  
 = 203.2        = 200

 = 4.2  

= 58400 
N
m

= 19000 
N
m 

0.9 +

     =  
 ×

8
=

2900 × (4.2 )
8

= 6394 
N.

m

=
2

=
58400 × 0.0635

2
= 1854

N. m
m

= 0.9 + = 0.9 × 1854 + 1 × 6394 = 8062
N. m

m

= 0.9 × 58400 + 0.9 ×  
4.2
2

× 1381 = 55170 
N
m

 

= =
4200

= 72.7 < 99 .

=  1
140

 =  1  
4200

140 ×
 = 0.73

0.73

 = 55170  ,   = 8062
.

=  
× ( 6 )

4
= 28.27 

= 8 × 28.27 = 226.16 

=
2

= 200 25 3 = 172  

 =  
0.2 × 1.15 × ×

0.7 ×
   ( ) =  

0.2 × 1.15 × 4 × 1000 × 172
0.7 × 551.58

= 204.91     .   

–AAC

https://heblexreza.com


    

= 55170  , = 8062 
.

  P-

ACI530/530.111.3.5.5P-

<

= 2 ×  = 2 × 0.2 × = 0.4 ×   (  ) = 0.4 ×  4 = 0.8 

+  = 800000 + 
55170

1 × 0.2
= 1075850  

= 887.8 × ( ) .    (  )
= 887.8 × ( 4 ) . = 2039  

= 200000 

=  =  
200000

2039
= 98

( 1 ) × = ( 98 1 ) × 226.16 = 21944 

=
2

= 200 25 3 = 172  

=
12

+  ( 1) ×  ×  
2

https://heblexreza.com


AAC

=  
1000 ×  (200)

12
+ (21944 × (100 0.028) ) = 8.86 × 10

=  ×  +  =  
8.86 × 10

0.1
× 1075850 = 9532 

.
 

<     8062  . < 9532  .

ACI530/530.1P-11.3.5.4.3

=
× ×

=
× 2039.62 × 886 × 10

4267.2
= 979482  

=
1

1
=  

1

1
= 1.059 1.06

=  , = 1.06 × 8062 = 8545 
.

anchorage

= 8545
.

=  = 226.16 × 551.58 = 124745 /  

= = 0.85 ×  × × = 0.85 × 4 × × 1000 = 3400  
.

 

= 36.68 
AAC

T= 124745 N

=  =
124745

0.9
= 138605

6-2-3f

=  × × = 10 × 4 × 950 × 4 = 152000

2 = 2 × 200 = 400 

0.9 + 1.

=  
1
2

× 2872.81 × (4.2672 ) = 6129.42  

=  =  
58375.61 × 0.0635

4.2672
= 868.68 

https://heblexreza.com


    

= 0.9 + 1 = (0.9 × 868.68) + ( 1 × 6129.42) = 6911.23 

= 0.066   (  ) = 0.066 × 4 × 1000 × 172 = 22704 
= 0.75 × 22704 = 17028

= 6911.23   = 17028 

D + 0.6 W

D + 0.75Lr + 0.75 (0.6W)

= 0.6 × 6538.87 = 3923.32 
.

=  1853.42
.

 

= 0.6 × (  ) +  = 0.6 × 3923.32 + 1853.42 = 4207.41 
.

= 4207.41
.

 < 9532.96
.

=

=  
5

384
+

16

=  
5 × 0.6 × 2872.81 × (4.2672)  

384 × 2039.62 × 10 × 8.86 × 10
+

58375.61 × 0.0635 × (4.2672)  
16 × 2039.62 × 10 × 8.86 × 10

= 4.11 × 10 + 2.33 × 10 = 6.44 × 10 = 6.44 

=  
240

=  
4267.2

240
= 17.78 

= 6.44  < 17.78 =   

https://heblexreza.com






AAC

AAC

MPa

AAC

AAC

AAC

AAC 

AAC

https://heblexreza.com


AAC

AAC

https://heblexreza.com


AAC

https://heblexreza.com


AAC

AAC

https://heblexreza.com


https://heblexreza.com


AAC

https://heblexreza.com


AAC

AAC

https://heblexreza.com


Wall Connection

AAC

AAC

AAC

mm 

https://heblexreza.com


AAC

https://heblexreza.com


AAC

AAC

https://heblexreza.com


AAC

AAC

cm

https://heblexreza.com


-

AAC

ARGlass

E-Glass

AAC

AACcm

https://heblexreza.com


https://heblexreza.com


https://heblexreza.com


https://heblexreza.com








Curtain wallsVeneer walls

AACVeneer wall

""

https://heblexreza.com


   

Curtain wall

Veneer 

wallAAC

AAC

https://heblexreza.com


AAC

1 Ledge
2 Corbel
3 Slot
4 Shelf

https://heblexreza.com


   

AAC

https://heblexreza.com


AAC

https://heblexreza.com


   

AAC

https://heblexreza.com


AAC

https://heblexreza.com


   

AACAAC

AAC

SWMW

AAC

https://heblexreza.com


https://heblexreza.com


   

https://heblexreza.com


AAC

https://heblexreza.com


   

https://heblexreza.com


AAC

https://heblexreza.com


   

https://heblexreza.com


2cm

cmcm

cm

https://heblexreza.com


   

https://heblexreza.com


https://heblexreza.com


   

AAC

AAC

https://heblexreza.com


https://heblexreza.com


   

AAC

https://heblexreza.com


AAC

https://heblexreza.com


   

AAC

AAC

AAC

https://heblexreza.com


AAC

AAC

AAC

AAC

AAC

AAC

1 stucco 

https://heblexreza.com


   

AAC

AAC

https://heblexreza.com


AAC

AAC

AAC

AAC

AAC

AAC

https://heblexreza.com


   

AAC

https://heblexreza.com






 

–

12- ASTM (2000), “Standard practice specification for precast autoclaved aerated concrete (PAAC) wall”, 
C 1386

13- ASTM (2014), “Standard Specification for Mortar for Unit Masonry”, C270
14- ASTM (2012), “Standard Specification for Admixtures for Masonry
15- ASTM (2010), “Standard Specification for Thin-bed Mortar for Autoclaved Aerated Concrete (AAC) 

Mortar”, C1660 
16- Bonaccorsi E., Merlino S., Kampf A. R., (2005) “The Crystal Structure of  Tobermorite 14 Å 

(Plombierite), a C–S–H Phase”, Journal of  the American Ceramic Society, 88(3), 505-512
17- El-Didamony H., Abd El-Aleem S., El-Rahman Ragab A., (2016) “Hydration Behavior of Composite 

cement containing fly Ash and Nanosized-SiO2” American Journal of Nano Research and Applications, 
4(2), 6-16

18- EN (2003), “Specification for masonry units- Autoclaved aerated concrete masonry units”, 771-4
19- Ettringite Formation and the Performance of Concrete, Portland Cement Association, IS417- 01-

IS417-17, 2001
20-

I, “The Influence of Activated Coal Mining Wastes on the Mineralogy of Blended Cement Pastes”, 
Journal of the American Ceramic Society, 1-8

21- Galvánková L , Másilko J , Solný T E , (2016) “Tobermorite synthesis under 
hydrothermal conditions”, Procedia Engineering, 151, 100 – 107

22- https://www.understanding-cement.com/autoclaved-aerated-concrete.html
23- Merlino S., Bonaccorsi E. and Armbruster T., (2001) “The real structure of tobermorite 11Å: normal 

and anomalous forms, OD character and polytypic modifications”, Eur. J. Mineral, 13, 577–590
24- Ungkoon Y., Sittipunt C., Namprakai P., Jetipattaranat W., Kim K., and Charinpanitkul T., (2007)

“Analysis of Microstructure and Properties of Autoclaved Aerated Concrete Wall Construction 
Materials”, Journal ofIndustrial and Engineering Chemistry, 13(7), 1103-1108

https://heblexreza.com


Guideline for Design and Construction of AAC Block Walls [No.326]

Author & Contributors Committee:

Nader Khajeh Ahmad Attari Road, Housing and Urban 
Development Research Center

Ph.D. of Structural/Earthquake 
Eng.

Mojdeh Zargaran Road, Housing and Urban 
Development Research Center

Ph.D. of Chemical  Eng.

Mohammad Reza Bayat Road, Housing and Urban 
Development Research Center

M.Sc. of Earthquake Eng.

Kian Khalili Jahromi Road, Housing and Urban 
Development Research Center

M.Sc. of Structural Eng.

Mojtaba Shabdin Road, Housing and Urban 
Development Research Center

Ph.D. of Earthquake Eng.

Atefeh Jahan Mohammadi Road, Housing and Urban 
Development Research Center

Ph.D. of Structural Eng.

Vahid Kiani Consulting Engineers M.Sc. of Architectural Eng.

Monavareh Kadkhoda Aval Road, Housing and Urban 
Development Research Center

Ph.D. of Earthquake Eng.

Supervisory & Confirmation Committee:

Mohammad Shekarchizadeh
University of Tehran and Head of 
Road, Housing and Urban 
Development Research Center

Ph.D. of Structural Eng.

Abdolreza Sarveghad 
Moghadam

International Institute of Earthquake 
Engineering and Seismology

Ph.D. of Structural Eng.

Mohsen Tadayon Bu-Ali Sina University, Iranian 
Concrete Institute

Ph.D. of Structural Eng.

Abdolrahim Mohammadi Iranian Autoclaved Aerated Concrete 
Producers Association

lawyer

Samad Somi Iranian Autoclaved Aerated Concrete 
Producers Association

M.Sc. of Construction 
Management Eng.

Steering Committee (Plan and Budget Organization):

Alireza Toutounchi

Mohammad Reza Siadat

Deputy of Technical and Executive Affairs Department

Expert in Architecture, Technical and Executive Affairs Department

https://heblexreza.com


Abstract:
In recent years, the use of autoclaved aerated concrete blocks (AAC), due to its desirable mechanical 

and physical properties and high speed construction, has been widely considered in the construction of non-
structural walls. However, the experience of recent earthquakes confirms that the most serious weakness of 
walls built with these blocks, like most other non-structural walls, is due to the improper performance of 
their connections to the structural frame. Therefore, it is necessary to provide executive details in 
accordance with the existing design criteria that properly meet the functional needs of these walls.

In this regard, a study was conducted at the request and with the support of the "Association of 
Employers of Autoclaved Lightweight Concrete Manufacturers" by faculty members and experts in the 
construction department of the Road, Housing and Urban Development Research Center. The results of this 
study, in the form of "Instructions for design and implementation of walls made of autoclaved aerated 
concrete blocks (AAC)", provide the technical specifications of AAC blocks for use in non-structural walls 
and appropriate computational-executive solutions to improve the seismic behavior of these walls.
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