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GIOI THIEU VE AAC EBLOCK

Vat ligu bé tong khi chung ap
(Autoclaved Aerated Concrete - AAC) la
vt liéu xay dung thé hé mai. Véi dic tinh
k¥ thuat: nhe nhung c6 cuong d6 chiu luc
cao, cach nhiét tét, chéng chay tdt, cach
am tét, thi cong dé dang rat ngan thoi gian
thi cong cho nén AAC duoc coi la vat li¢u
xanh, dugc su dung trong nhitng cong
trinh xanh - stir dung nang luong hiéu qua.

Do AAC la vat liéu nhe, dang xép dong
thoi cudng do chiu nén thap hon cac loai

vat liéu xay khac (nhu gach nung, gach xi
ming cbt lidu) nén tao tam ly 1a st dung
loai gach AAC c6 cuong d6 cao thi s¢
tranh duoc hién tuwong nat twong. Nham
hd tro t6i da cho Ngudi sir dung, tai liéu
nay duoc soan thao dé Nguoi st dung
hiéu rd hon vé san pham AAC EBLOCK
va ¢0O su lua chon vit liéu tuwong hop ly
hon.

Stt M0 td Don vi Sé lwong Ghi chu
1 | Khéi lugng thé tich khd Kg/m3 460 - 700 @

2 | Khéi lugng thé tich tu nhién Kg/m3 | 500-910® ifngoanr; ham
3 Cuong do chiu nén Mpa 30-75®

4 | He s6 dan nhiét (khi kho) W/mK | 0.11-016@

5 | Hésb cach am (STC) dB 37.50 @

6 | Do chdng chay Gio 2.4 @

Cau kién AAC EBLOCK c6 nhiéu cip cuong do: 3.0; 3.5; 4.0; 5.0; 6.0; 7.0;

7.5 Mpa

(1) Cdp cuong dg cang cao thi khoi lirong thé tich (kg/m3) cang lén

(2) D dan nhiét tang lén khi khoi lwong thé tich ting

(3) Hé s6 cdch am tang 1én khi khoi heong dién tich tang lén.

(4) Twong cang day thi dg chong chay cang lon
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2.

2.1

CUONG PO CHIU NEN CUA AAC VA PHAM VI SU DUNG

Trudce tién, cuong d6 chiu nén cua vién xay
néi chung va ciu kién AAC (gach va tim
panels) noi riéng la thong sé ky thuat co
ban nhit, no lién quan dén hau hét cac
thong sé co 1y va co thé xac dinh duoc
bang cac phuong phap twong d6i don gian
(so v&i céac thdng sd khéc).

Khi duing AAC lam tudong (bao gdm ca
tuong chiu luc va twong khong chiu luc),
cuong do chiu nén téi thiéu 1a 3.0 Mpa [1],
ngoai trur:

- Khi c6 quy dinh cu thé (xem phan 2.1)

- Khi dung AAC véi muc dich khac: vi du
dung lam 16p cach nhiét (khi do cuong
d6 nén cua AAC c6 thé 12 2.0 Mpa hoic
nho hon)

Trong truong hop tuong day 100mm dang
dung vaéi gach c¢6 cuong do nén 3.0 Mpa,
khi tang d6 day 1én 240mm thi cuong do t6i
thiéu co thé giam xubng con 2.0 Mpa [1]

. Qui dinh vé cudng do chiu nén trong

truong hop cu thé [1]:

a) D4i vai nha c6 01 lau (single store), mai
gd hoic mai bé tong (timber or concrete
roof) thi twdng co thé dung loai gach cudng
d6 nén 3.0 Mpa [1] (Hinh 1)

Concrete roof

This leaf is to be at least 140 mm thick ~
if H, is greater than 1.0 m

“Timber roof

Block strength
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(b) Two storeys

2.2. Nhu vay c6 thé thdy, cuong do gach AAC
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Hinh 1: Nha 1 l4u

Truong hop nay arong phai do mai (c6 tai)
ma cwong do 3.0 Mpa con dap vwng duwotc,
nhur vy doi véi nha cao tang co khung la
chiu luc thi cuong dé 3.0 Mpa la dw yéu
cau.

b) P6i véi nha c6 2 lau, mai gd, truong hop
néu méng sau dudi 1m thi gach chan moéng
c6 thé dung loai co cudong do nén 3.0 Mpa,
néu moéng sau hon 1m, dung loai gach cho
chan méng la loai 8.0 Mpa [1] (Hinh 2)

¢) B4i véi nha c6 2 lau, mai bé tong, cuong
d6 gach tuong cua lau tha nhét 1a 8.0 Mpa,

cac vi tri khac dung gach AAC cuong do
3.0 Mpa [1] (Hinh 2)

Hinh 2: Twong nha 02 lau

2

khac nhau, vai muc dich chiu luc
khac nhau. Cac btrc tuong trong Hinh 1 va
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2.1.

Hinh 2 déu 1a twong chiu luc, nhung ¢ muc
d6 khac nhau va tinh hubng khéc nhau. Con
d6i voi tuong khong chiu lyc (non-load
bearing wall) thi cuong do chiu nén cua

AAC la 3.0 Mpa hoan toan c6 thé dap tng.
Nhu hudng dan bén trén, néu tuong cé chiu
lyc, nhung khéng nhiéu (nha 1 1au) thi gach
3.0 Mpa van hoan toan dap tng yéu cau.

CUONG PQ CHIU NEN CUA AAC VA CAC YEU TO GAY NUT TUONG

Khi no6i dén yéu té tac dong 1én tudng va
gay ra nat, can phai ghi nhan ring c6 rat
nhiéu yéu té (yéu té co 1y ciing nhu yéu té
hda hoc)

NGt tuong chia ra lam 2 nhom phan loai
theo yéu t6 tac dong lyuc:

- Yéu té bén ngoai: C6 luc tac dong tir bén
ngoai

- Yéu t6 bén trong: Ung suat duogc tao ra
bén trong vat liéu, doc lap vai luc tac dong
bén ngoai, vi du: gidn ng nhiét, co khd. Yéu
t6 ntt do nguyén nhan hoé hoc: hién tuong
vOi hoa (carbonation) hodc thép gia cuong
bén trong (d6i vGi tim panel) bi gi sét,...
duoc phan loai vao yéu tb bén trong.

Khi ¢0 lyc tac dong ¢ bén ngoai vao tuong,
s& gay ra nhitng (ng suat khac nhau trong
btrc tuong:

- C6 thé 1a luyc bé (luc udn - bending stress
hay flexural stress) lam tuong nat

- C6 thé 1a luc xé (tensile tress, direct
tensile or spliting tensile) lam tuong nit

- C6 thé 1a lyc cit (shear stress) 1am tuong
nut

Tuy vao ung suét 1a loai nao, khi d6 no lién
quan thdng sé ky thuat nao cu thé caa gach
va kha nang cua gach c6 khang duoc tng
Suit do khong

Phan tich trén cho thiy, ngoai trudng hop
twong chiu nén chinh tdm (axial load) khi
d6 cuong d6 chiu nén cua gach mai lam
viéc (phéat huy tac dung), ma nhu da noi ¢
trén, néu chi c6 luc nén chinh tm cua tai
trong ban than birc twong cong vai tai trong
cia mai thi cuong d6 3.0 Mpa cua vién
gach xay tuong da dap ung yéu cau. Ngoai
truong hop nay ra, cac truong hop khéc
khong don thuan I lyc nén, can phai xem
xét cy thé timg truong hop xem do6 1a tung
suat gi va Cudng do chiu lyc nén caa gach
c6 dong gop vai tro gi trong d6 khong?

Khi noéi dén niat tudong thi nguoi ta phai noi
dén kha nang chiu udn (bending), chiu kéo
(tension), chiu cat (shear) cua ca khdi xay
chir khong chi cua vién xay. Cac thong sé
nay cua khdi xay, khong chi phy thudc vao
thong s cua vién xay khong thoi, ma con
phu thudc vao chung loai vira két dinh duoc
sur dung, d6 bam dinh cua vira vao vién xay
nira.

Truwong hep twong bi ing suat udn (bending or flexural loading)

Khi tuong bi uén, c¢6 2 truong hop: ubn
theo phuong song song vdi mach vira xay
ngang (Hinh 3) va theo phuong vudng goc
vai mach vira xay (Hinh 4)
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a) plane of failure parallel to bed joints, f, 4

Hinh 3

Theo bang tra théng sé tiéu chuan BS EN
1996-1-1:2005 +A1:2002 vé huéng din
thiét ké tuong xay (Eurocode 6-Design of
masonry structures - Part 1-1: General rules
for reinforced and unreinforced masonry
structures) [2] c6 thé rat ra dugc nhirng két
luan nhu sau:

a) Déi voi tuong hop tudng bi udn theo

b) plane of failure perpendicular to bed joints, f,»

Hinh 4

- AAC dung véi loai vira xdy mach mong
(thin-bed mortar) 1a tét nhat, c6 thong s6
Cudong dd chiu lyc udn dic trung
(Characteristic Flexural strength) fy I6n
nhét - 0.15 N/mm?

- Tudng xay bang gach dat sét nung ciling
chi dat con s6 Cudng d6 udn dic trung nhat
I6n 12 0.15 N/mm?

phuong song song vdi mach vira xay (Hinh

5):
Values of f,4. for plane of failure parallel to bed joints
Jxk1
N/mm?
. Thin layer Lightweight
Masonry Unit General purpose mortar mortar ortar
fmz2
< 5 N/fmm?2
Jm ™ 5 N/mm2
Gey | 0w | ow | _om | o _
Calcium silicate 0.05 0.10 0.20 not used
Aggregate concrete 0.05 0.10 0.20 not used
Autoclaved aerated
concrete 0,05 0,10 0,10
Manufactured stone 0.05 0.10 not used not used
Dimensioned natural stone 0.05 0.10 0.15 not used
Hinh 5
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a) Poi v6i tudng hop tuong bi udn theo
phuong song song vai mach vira xay (Hinh
6):

- Cudng d6 chiu uén dic trung cua tudng
AAC v6i Thin-bed mortar gan nhu tuong
duong v6i gach dit sét nung ding véi vira
x4y ¢6 cudng do I6n hon 5.0 N/mm?

- Riéng yéu t6 chiu uén theo phuong vudng
goc voi mach vira xay thi Cuong d6 chiu

udn cua tuong c6 phu thudc vao cuong do
nén cua vién xay, con Cuong do chiu udn
theo phuong song song thi khong phu thudc

- Pidu d6 c6 thé giai thich rang: khi udn
theo phuong song song véi mach vira,
tuong thuong bi pha huy ¢ mach vita, con
udng theo phuong vudng goc thi pha huy ca
& mach vira lan & vién xay. Vay nén, tudng
chiu udn theo phwong vudng goc véi mach
vira tot hon phuong song song

Values of f,», for plane of failure perpendicular to bed joints

Sxk2
N/mm?
Masonry Unit General purpose mortar |Thin layer mortar Lightweight
mortar
Jm < Jm 2
5 N/mm?2 5 N/mm?2
Clay 0,20 I 0,40 I 0,15 0,10
Calcium silicate 0,20 0,40 0,30 not used
Aggregate concrete 0,20 0,40 0,30 not used
0,20 0,20 0,20 0,15
Autoclaved aerated | < 400 kg/m3
concrete p
0,20 0,40 0,30 0,15
> 400 kg/m3 ’
Manufactured stone 0,20 0,40 not used not used
Dimensioned natural stone 0,20 0,40 0,15 not used
Hinh 6

Ngoai ra, tham khao théng sé Cuong do
chiu uén dic trung cua twong AAC phu
thudc vao cap cuong do cua vién xay (Hinh
7) theo EUROCODE 6 [3], ¢6 thé rit ra két
luan tuong tu nhu trén:

- Cudng do chiu udn cua tuwong theo
phuong song song mach vira khong thay
d6i khi cuong d6 nén cua vién xay tang tir
2.9 N/mm? 1én 7.3 N/mm?

- Cudng d0 chiu uén theo phuong song
song mach vira cao nhit khi st dung Véi
cuong do vita xay cao nhat (M12)

- Cudng do chiu udn cua twong theo
phuong vudng goéc mach vira ting 1én khi
cuong do vién xay tang lén, tang lén tur 0.4
N/mm? 1én 0.6 N/mm? (50%), d6 la do
dang ubn nay lién quan truc tiép dén cuong
d6 nén cua vién xay
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Table 1

Characteristic flexural strength of masonry, f,,,and f ., in N/mm?2

Values of fik1
Plane of failure parallel to

bed joints

Values of fu2
Plane of failure
perpendicular to bed joints

M12 M6 & M4 M2 M12 MEEML M2
Lessthan 7% 0.7 05 0.4 20 1.5 1.2
Between 7%
& 12% 05 0.4 0.35 1.5 1.1 10
Over 12% 04 03 0.25 1.1 09 08

03 0.2 09 06

03 0.2 09 06
29 0.4 0.4
3.6 0.25 0.2 0.45 04
7.3 0.6 05

Hinh 7

2.2. Trwong hop twdng bi wng suit cat (shear loading)

Ung suit cat lién quan truc tiép téi khai

niém "Luc x6 ngang" hay "Tai gi¢"

Déi vai tudong c6 02 loai tng suat cit: Ung
suit cat doc (In plan shear) (Hinh 8) va

Ung suit cat ngang (Out-of plan shear)

(Hinh 9)
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In plane

out of plane
a) In plane shear
b) Out of plane shear
Hinh 8
Hinh 9
Theo bang tra théng s6 tiéu chuan BS EN for reinforced and unreinforced masonry
1996-1-1:2005 +A1:2002 vé huéng dan structures) (Hinh 10) c6 thé raut ra duoc
thiét ké tuong xay (Eurocode 6-Design of nhitng két luan nhu sau:
masonry structures - Part 1-1: General rules
Table 3.4 — Values of the [A0) initial shear strength of masonry, f,,
Fiko
N/mm?2
Masonry units .
General purpose mortar of the (Eg:jn.é?:te; Bngrrtnar:] Lightweight
Strength Class given J ’ mortar
and <3 mm)
M10 - M20 0,30
Clay M2,5 - M9 0,20 0,30 0,15
M1 - M2 0,10
M10 - M20 0,20
Calcium silicate M2,5 - M9 0,15 0,40 0,15
M1 - M2 0,10
Aggregate concrete M10 - M20 0,20
Autoclaved Aerated
Concrete M2,5 - M9 0,15
Manufactured stone 0.30 0.1
and
Dimensioned M1 - M2 0,10
natural stone
Hinh 10
- Tuong AAC c6 cuong d6 chiu cat 1on - Cudng d6 chiu cat cua tuong AAC tuong
nhat (0.3 N/mm?) khi st dung véi Thin-bed duong tuong gach dat sét sir dung cing véi
mortar vita xay mac cao (M10-M20)
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KET LUAN:

Khi xem xét kha nang chiu cac loai tai co
thé gay nit twdng, ngudi ta thuong xem xét
02 kha ning (phd bién nhit) 1a: Chiu tai
nén (chinh tdm), kha ning chiu ubn va kha
ning chiu cit cua birc turong

Qua cac théng sé bén trén c6 thé két luan
nhu sau:

- Kha nang chiu tai nén chinh tdm va chi
chiu tai trong ban than: Khi cuong d6 vién
xay (AAC) la 3.0 Mpa (tic la 3.0 N/mm?)
da dap ung yéu cau ky thuat

- Kha nang chiu uén theo phuong song
song voi mach vira xay khong phu thugc
vao cuong do nén cua vién xay

- Cudng d6 chiu udn dic trung theo
phuong song song vai mach vita cua tuong
AAC (cac cap cuong do) bang voi cuong
d6 chiu udn dic trung cia tudng gach dat
sét

- Cudng do chiu udn theo phuong vudng
g6c véi mach vira xay cua tuong AAC thap
hon tudng gach dat sét, khoang 25-40%

- Cudng do chiu udn theo phuong vudng
goc vai mach vira xdy c6 phu thuoc vao
cuong d¢ nén cua vién xay, tang l1én khi
cuong do vién xay tang lén. Cuong do
AAC tang tr 2.9 N/mm2 Ién 7.3 N/mm2
(2.5 1an) thi cuong d6 chiju udn dic trung
cia tuong tang tu 0.4 N/mm2 [én 0.6
N/mm2 (1.5 lan), khéng tuyén tinh.

- Cudng d6 chiu cit cua tudng AAC tuong
duong cudng d6 chiu cit cua tuong gach
dat sét

- Tang cuong dd chiu nén cua vién xay chi
tang dwoc mot phan kha niang chiu (cac loai
lyc) cua tuwong, cu thé chi ting cuong do
chiu uén theo phuong vuéng géc mach vira
xay.

Trang 10



5. Tai liéu tham khao:

[1] - RILEM Recommended Practice - Autoclaved Aerated Concrete - Properties, Testing and
Design

[2] - Standard BS EN 1996-1-1:2005 +A1:2002 - Eurocode 6 - Design of masonry structure-
Part 1-1: General rules for reinforced and unreinforced masonry structure

[3] - Instruction for design of masonry structure using Eurocode 6 - Section 3. Lateral
resistance
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