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U TH C NGHI M S N XU T G  
 

1  1 
T 

   c u  c  k  thu t c a g ch  nung c s n xu t t  tro  
 tro bay c a   nhi t n Nghi  Tro bay c s  d ng thay th  0%, 30%, 50% 
 70% xi  trong khi tro  c s  d ng  c t li u nh . K t qu   nghi m cho 

th y, ng  ch u  c a  m u g ch t  M10, M7,5  M5,0  ng v i  
ng tro bay s  d ng  30%, 50%,  70%. V n t c truy n xung   kh i ng th   

 h  s  d n nhi t gi m, trong khi   c c a  m u g ch  khi   ng tro 
bay. Tuy  ch t ng  m u g ch c    i t t  ng v i  tr  
v n t c truy n xung   l n  2200 m/s. 

T   G ch  nung, tro  tro bay, ng  ch u  kh i ng th   
  c, v n t c truy n xung    truy n nhi t. 

1. T V N  
G t trong nh ng v t li ng ph  bi   Vi

u. Hi n nay, g n r ng, 
ch  y u s  d i v t li  th i trong s n xu u 
nghi n   ng, c s  d ng 
tro bay (ph  th i c  d ng ph  bi n nh t [1-4]. 

ng c a g ch ph  thu ng c c s  d ng [5]. Trong 
n ch y than th i ra lo  

 Vi t Nam, g  d  bi n, m i 
ng 40 tri  th , ph c v  ng. Nguy n 

ng s   t  d ng 40-80% 
kh . S n ph m g ch t  t 9,8-18,6 MPa, 

 c 5,2-12,7%. Tuy  m b
c bi   u ph i k t h p v i ph  

gia ho n ph m cao, hi u qu  kinh t   
ng d ng s n xu t trong th c t n nay m t s   

n vi  d  u 
. 

 u s  d ng th i c   n xu t 
g c s  d  thay th   
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ng l c s  d t li u nh

c l y t  
 thu t c a g c s n xu t ch  y u t  ph  th i c t 

 ch ng th   c, 
v n t c truy  truy n nhi .  

2. V T LI U     NGHI M 
2.1. V t li u 

 d t 
t k n/m3 

2,16 t n/m3. c c ng 1. 
n ASTM C618 [6], tro bay s  d

F, v i t ng (SiO2+ Al2O3 + Fe2O3) l C c  
[1-3] s  d ng tro bay tuy ng m t khi nung nh  p v n 
ASTM C618 [7]. Tro bay s  d ng m t khi 

n 15,8%, l u so v u c n ASTM C618. Vi c s  
d  n ch n trong s n xu t g m 

n xu t ng c  thu t c a g  
c s  

d  t li u nh t c m: kh n/m3; kh i 
ng th  n/m3  t l n nh

 l n 2,09.    
B c c ng) 

n 
(%) SiO2 Al2O3 Fe2O3 CaO MgO SO3 K2O Na2O  ng m t 

khi nung 
 22,4 5,3 4,0 55,9 2,8 2,1 0,8 0,3 4,5 1,9 

Tro bay 48,4 20,4 4,8 2,8 1,4 0,2 1,1 0,8 4,3 15,8 
2.2. Thi t k  n g  

u g  c thi t k  v i t  l  c - ch t k t 
n h t c  4 m u 

g ch v ng tro bay thay th  
c a vi c thi t k  4 m u v n ng tro bay 
t  thay th  T t c  u g u s  d t 
li u nh n h p g u m  ng 

 ng ph c 
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s  d  thay th  : A- u g  d ng 30% tro bay 
thay th   

B ng 2. Thi t k  n g 3) 
M u T  l  N/CKD  Tro bay Tr  c 
A-0 

0,38 
378,2 0,0 

1543,5 143,7 A-30 264,8 113,5 
A-50 189,1 189,1 
A-70 113,5 264,8 

2.3. Chu n b  m m 
Vi c chu n b  u g c ti i x ng 

th  thu i h c H c. S  d n v  
tr n h n h p v t li  ch. c t li

u trong kho ng 1- c h n 
h u. 

Ti u v  nh  l c 
o m u kho a g m: kh ng th  

 ch  nh theo TCVN 6477-2016 [8]. Trong khi v n t c 
truy a g c th c hi n ASTM 597 [9], h  s  d n nhi t 
c a g c ti p b ng ISOMET-2114. C  ch n 
t c truy a g nh t tu
nghi c ti  i th  28 c a g ch. K t qu  

 a 3 m u th .  
3. K T QU   TH O LU N 

 ch  
S   ch u g ch k c th  hi

h  c u g u g
s  d  ch  ch m d

ng tro bay thay th   c gi ng 
 ch a m u g ch ph  thu c ch  y  hi n b ng 

n ng th  
 3 2 2 2( ,  )C S C S H O C S H Ca OH            (1) 

 C3 2 2 ph n c
 b u, s n ph m C-S- c t o 

ra nhi n ph  c a g
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ch cao s   ch u 
a g ch l  

 
  

u g ch s  d ng 30% tro bay thay th   ch  
tu  c lo i g  

10) theo TCVN 6477- ng tro bay thay th  
 u g ch  i gi m xu  u 

g c lo i g i trong TCVN 6477-2016 [8]. ng 
tro bay thay th   a g ch  t 

 5,96 MPa thu c lo i g i trong TCVN 6477-
v y v  m , lo i g  d t li u nh  k t h p 
v i tro bay thay th   30- u 
v   ch -2016 [8]. 

3.2. V n t c truy  
  ng nh t v  k t c i c a g ch kh

 t c  r t n n t c truy
trong g c th c hi n ASTM C597 [9]. V n t c truy
c u g nh  2 th  hi n k t qu  

nh v n t c truy u g ch.  

 
n t c truy  
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  ch n t c truy u g
 n theo th u c ng s  [10], ch t 

ng c a g t ch ng t t n u v n t c truy
m/s. K t qu  c th  hi n  y: v n t c truy a 

u g ch  i l n 2200 ng g i t
d n theo th  c gi   

 n ph m C-H- c t o ra t  n 
ng th n a tro bay  

 22Ca OH SiO C S H   (2) 
t c a m c c i thi  d n 

v n t c truy u g
nh th i s n ph o C-S-H, h p ch t Ca(OH)2 

 th c t  ng SiO2 trong tro bay cao, 
ph n y ra, bi n g 2 
t   c ch c c a g ch.  

u g ng tro bay thay th  n t c truy n 
. V n t c truy  thu  c ch c 

c a g  thu c  th  a g
  i tro bay, v n t c 

truy m. K t qu  n t  n a 
tro bay ch m x y ra n ng th  

3.3. Kh ng th   
Kh ng th  a g  quan tr ng n k t c
ng. G  i tr m, d  

k t c u gi ng th  a g ch l i t  l  
thu n v   l  ngh ch v  c c a g  hi
gi a kh ng th  a m u g ch v ng tro bay thay th   

 ng th   
 th ng th  u g

 t  1,46 t n/m3 n 1,6 t n/m3, th u so v i g ng 
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1.3

1.4

1.5

1.6

1.7



T C I H C H C - S  56.2021  

100 

s  d t (2,0 - 2,5 t n/m3), th  kh ng th  
c a g  truy n th ng hi n nay (1,8 t n/m3 c gi ng 

t l ng 2,6 - 2,7 t n/m3, trong khi kh ng 
 l n/m3 y, vi c l a ch n tro bay 

 thay th  t li u truy n th t s   
kh ng c  th y r i 

ng th  c gi i kh
c n/m3 th u so v i 3,12 t n/m3  

 c 
 t y u t  quan tr ng c a g ng, n s  h p th  

c t  v a, s  a g  n 
m c a g n kh  c c a 

g ch. B i v y TCVN 6477 -  h c c a g c 
ng tro bay thay th   c c a g ch 

c th  hi  c c a g i t  
15,5 -  g c ng tro bay thay th  c 
gi c t o m i th p, ch  kho
k t c  c ch  r ng nhi  
k t c i r ng [4] khi n cho kh  c c a g .  

  c 
M  c c a t t c  u g  l

nh c a TCVN 6477 -   s  d ng 
t c u t u kh t khe v  ch ng th ng, 

kh  ng th m c a g i hai l p v n 
xu t th c t   s  d ng l o m u l  gi  c c a g ch. 

 truy n nhi t 
 truy n nhi t   d n nhi t c t li u. 

 hi n h  s  d n nhi t c u g ch t i. H  s  d n nhi t c a 
u g ch gi m d n theo s  ng tro bay thay th  

tr  t  0,378 - 0,657 W/mK. H  s  d n nhi  ng th  
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a m u g u g ng v i kh i 
ng th  m, d n h  s  d n nhi t gi m.   

  truy n nhi t 
4. K T LU N 

t qu  th c nghi m v  a g c 
s n xu t t  i t s  k t lu c 

 
 ch u g ch gi ng tro bay thay th  xi 

 t i v u g ch s  d ng tro bay 
thay th  n l

nh c a TCVN 6477 - 2016.  
ng tro bay thay th  n t c truy  truy n 

nhi  th  a g ch gi  c 
v n t c truy u g ch v n l  

 ng th i gi  c c a g ch, trong s n xu t th c t  
o m u. 
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USA.  
EXPERIMENTAL INVESTIGATION ON THE UNFIRED BUILDING 

BRICKS PRODUCED FROM BOTTOM ASH AND FLY ASH OF 
NGHI SON COAL POWER PLANT 

Luu Dinh Thi, Le Thi Thanh Tam 
ABSTRACT 

This paper investigates the properties of the unfired building bricks produced from 
bottom ash and fly ash from Nghi Son coal power plant. Fly ash was used to replace 0%, 
30%, 50%, and 70% cement, while bottom ash was used as fine coarse aggregate. Test 
results indicate that the compressive strength of these bricks reach garde M10, M7.5 and 
M5.0 coressponding to fly content of 30%, 50%, and 70%. The ultrasonic pulse velocity, 
bulk density, and thermal conductivity of the bricks reduces, while water absorption of the 
bricks increases with increasing fly ash content. However, the quality of these bricks is good 
with the ultrasonic pulse velocity of above 2200 m/s. 

Keywords: Unfired building brick, bottom ash, fly ash, compressive strength, bulk 
density, water absorption, ultrasonic pulse velocity, thermal conductivity. 
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