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PREFACE

nfrastructure development towards the sustainability in vietnam as well as in the
world is facing with many challenges, especially in the context of global climate change,,
Smart responses to climate change for harmonious and sustainable development are a
legitimate desirey, This is also the responsibility in the hands of scientists in general and
geological - geotechnical engineers in particular,
following the development and the success of the first conference in hue ,d, ,
(huegeo ,d,,), the second in hanoi in ,d,, (hanoigeo ,d,,), the third in halong in
,di; (vietgeo ,d;), the fourth international conference will be officially named
vietgeo ,d,%, vietge o ,d,> is co-organized by the v ietnam as sociation of engi neering
geology and the environment (vaege) c¢ hanoi tniv ersity of mining and geol ogy
(htmg)c  Quang binh Department of Science and Technologycia maguchi tnive rsity,
JapancSuranaree tni versity of Technology, ThailandcTongji tn iversity, Chinac ho Chi
minh tni versity of Technology (hCm 1T )c VNt 1tn iversity of Science, vietnam
National tniversit y h anoi (VN t -htS) ¢ hu e tniversi ty of Sciences - hue tnivers ity
(htSC)c h ydraulic Construction nstitute (h C;) and Technical wo rld Coyl td (Tw ) on
o Mand , ™ September ,d, * in Dong h oi city, Quang binh province, vietna my,
vietgeo ,d > will focus on the following themesd
- Slope stability and prediction,
- Coastal geotechnical engineering in response to climate change,
- Deep foundation and underground construction,
- ground i mprovement method for infrastructure construction,
- geotechnic al instrumentation and materidls.,

vietgeo ,d,> has received many kind supports from Quang binh Department of
Science and Technology, Technical ® orld Coyltd (Tw ), feCO N Corporation, gmC
nvestment and Development Coyltd, (g mC), Research Center for Technology and
ndustrial equipment (ReCTe) , tnion of Survey and Construction J,,S,C(tSC O),
geotechnical Research Cenre - htm g, Nam mien Trung Coyltd, hanoi Construction
Design nves tigation Consultants J,,S,CPower engineering Consulting J,,S,C (Pe CC,),
h ydraulic Construction nstitute (h yC))

The organizing committee would like to express our sincere thanks and appreciations
to all of participants and supporting institutions, Special thanks to members of the
advisory board, local volunteers and especially those of the secretariats who handle the
daily hardwork to make the conference successful,

® e hope you will find this conference not only a chance to discuss, to share
experience but also to explore cooperative opportunities.,

Organizing Committee of VIETGEO 2018
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REUSABILITY THE BOTTOM ASH FROM THERMAL POWER PLANT
(CTPP) FOR GRADED MATERIALS AND CONCRETE AGGREGATE BASED
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Abstractd This paper presents the results in particle size andlysis of the ash (fly and bottom ashes)
from coal thermal power plant and suggests direction of use them to form natural gradated material for
pavement, cement concrete aggregate and building mortar, The objects of this study are the ashes from
a n Khanh and Cao Ngan CTPP, Thai Nguyen province,, The particle size of the ashes are analysised then
compared to national standards (TCv Ns)y, The results indicated that the ash from an Khanh CTPP
belongs to C or D grade, which can be used directly to form natural materials, yn contrast, the particle size
of the ash from Cao Ngan CTPP needs to be improved for the standard grade, for forming cement
concrete aggregate and construction mortar, both ashes from two CTPPs need to be improved particle size

for standard grade,,

Keywords: ashcparticle sizec coal thermal power plantc aggregate.,

1. Introduction

The ash from CTPPs has been studied to use in
various fields by researchers around the world,, The
results that applying in transport field such as
a merican Coal a sh a ssociation (,dd; ), behera
(,d,d ), Revathi (,dd® )yn ,d,d, Cetin, a ydilek et
al also studied CbR parameters and elastic
modulus of mix of ash with recycled materials to
form pavement as well as recommended fly ash
contenty (n soil treatment field, smaiel (,dd; ),
edil, a costa et al(,dd; ) studied the usage fly ash
from CTPPs for fine grained soilsy Those results
showed a prospect using the waste ash from coal
thermal power plants on the world,,

n vietnam, CTPP is now evaluated as an
useful solution with low cost, short constructive
time, low investment, and high capacity as a timely
adapt in rising electricity for economic
developmentymany CTPPs have been built such as
Na Duong, a n Khanh, Cao Ngan, Thai b inh, v inh
Tan, Duyen h ai, etcyin the last decades,h owever,
the biggest problem of CTPPs is the ash (fly and
bottom ash), which is light in weight, easily
dispersible with metal components,, They will be

sources of environmental and ecological pollution
when accumulated,, Currently, there were some
studies about ash to use for roads by bui a nh Tuan
(>d,5 ), Chu Thi h ong Nhan, Tran Ngoc huy et al,
(>d,; ), Do van Nu (,d, d), Nguyen manh Thuy
and Do Duc Tuan (,dd, ) however, the ashes have
different characteristics that wasting from different
CTPP thus studies to apply for different fields are
very important and still a topical questiony,
2. Materials and procedure

The object of the study is the ashes from CTPPs
of an Khanh and Cao Ngan, Thai Nguyen
provincey The samples of ashes were taken in
waste disposal sites of these CTPPsy, The principle
of sampling according to two stepsd(,) preliminary
dividing areas that have uniform particle size on
the basis of the survey all of the dumping sitescand
(,) taking representative samples for areas that
have the difference of identical particle size in the
step 1y

To determine the particle size of ash to evaluate
the reuse them as natural materials for pavement
structure according to TCvN 2, d,d,, (,d,) ,
we conducted particle size test according to TCv N
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- d ,dd; (,dd;) using sieve size ,dc,, c’c ,c
o€ 2C dyjpc dyd', mmy To determine the
particle size of ash to evaluate the reuse them as
concrete aggregate and comstruction mortar
according to TCvN '\, -d ,dd; (,dd;) y oith
raw coarse aggregate on ,mm sieve, using screen
sieve of ,ddc 'dc ,dc ,dc dc , mmy with fine
aggregate Uusing sieve Size ,y,C 1,0,¢ dy33C dysio
and dy,;mmy,

The ash samples were processed byd () drying
in windy condition, (,) divided into , parts, then
extracting the standard weight and using the sieve
method to andlyze the particle size, The samples
were sieved through the sieves and weighed the
residue on the sieve, calculating the percentage
content of the granules, for the purpose of
evaluating the reuse them as a natural material for
pavement structure, the screening (L) is calculated
and compared with the particle size of the natural
materials within the standard grade boundary
(TCvN %,' d,d,, )yfor the purpose of evaluating

the reuse of them as concrete aggregate and
construction mortar, we need to determine the
individual residue, cumulative residue, modulus,
Dmax and Dmin of aggregates to compare with the
allowable limits of particle size in the standard
(TCVN ', 5 -d ydds)

Testing were conducted at g eotechnical
labor atory la S - D *,%, engineering geology
Department, hanoi Tt niversity of mining and
g eology,

3. Results and discussion

3.1. Evaluation of reusing ash as natural
materials for pavement structure

The results of particle size analysis from
samples taken at a n Khanh and Cao Ngan plants
are shown in Table | - , and figure | - ,y The
results showed that the coal ash from a n Khanh
plant (Table |, fig,) has coarse particle size and
non-uniform are much more than coal ash from
Cao Ngan plant (Table ,, f igure ,)

Taby,,y Particle size of ash samples from a n Khanh plant

Particle size,

Screening (square sieve), L mass

mm a K, a kK, a K, a kK, ak, akK;
od dd,d dd,d dd,d dd,d dd,d dd,d
33 32 32 32
22 lddad 7d 22 s 2 ldd’d 23
3 3 23 11 23 3 11
22 11 3 H 22 d:} 9d
1 2 1 1 132 2
1> 2 Iad 33 2 92 d’ 3251 21
1 1 2 3
1> 2 151 125d 1d53 225 13> 1252
3 1
d’122 11-2 235d 212 2 13 13 2251
1 1
dad 2 1s1 352 152 352 153 2
1
C d,d 2 dal dal dal 122 d,d dal
Taby, v Paticle size of ash samples from Cao Ngan plant
Particle size, Screening (square sieve), |\ mass
»d dd dd ad ad ad dd
2 dd dd dd dd dd dd
3 33 33 1 33 1 33 33 2 33
»2 V3 v v \ v VI
1 3 4 3 3 3 3 3
2 3V 3V1 3v2 2v3 3v3 2v2
1 21 2 2 21 2 3 21 3 2
2 v 3v2 vd 2v v wvd
3 3 21 2
d,12 3 V2 svd 3V 32v 33Vi sdvd
1
d,d 2 3v2 ZVdl 3V3 3Vd 1v2 2V1
1
C dad 2 dVZ dVI dVZ dVZ dVZ dVZ
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—_— AK1
—e— AK2
1 —il— AK3
| —r— A K4

AKS
- AKG

Amount of screening (%)

=== Grade C

-+ = Grade D

0.01 0.1 1

Particle size (mm)

10 100

fig v Patticle size of ash samples from a n Khanh plant and standard grade range

Taby sy Particle size of natural grade according to TCv N %,'d ,d,, ( ,d,,)

Screening (square sieve), L mass

rade
£ Jdmm M m Somm 2mm L, dmm  dym mo dd,mm
2 )
a ldd - 3d - 32 22 T 22 12 - Id - Zd 2 -
T
b ldd 2 - 2 ]d -2 3d _3d Zd T2 12 _3d 2 _Zd
2
C - ldd Zd -2 32 T 32 22 _Zd 12 _3d 2 " 12
2 1
D - ldd 3d -ldd Zd -2 Id - d 22 T 12 2 -Zd
100 -
=4 0 T
S s0 1 —CN1
Eﬁ 70 ] —— N2
T 60 | —=-—cns
-
% > —a— CN4
8 40 —— CN5
b
g 0 —w— CN6
2 20
i 2 - = Orade C
10 +——— L
-« = Grade D
0
0,01 100
Particle size (mm)

fig v,y Patticle size of ash samples from Cao Ngan plant and standard grade range

a ccording to Table 5, the coal ash from Cao
Ngan plant (figure ,) is not classified as standard
grade, while the coal ash from an Khanh plant
(fig ure ) is classified as type C (,P; samples) and
as type D (, B, samples),,

a ccording to the standard of particle size, the
coal ash from a n Khanh plant is capable of direct
reuse as a natural materials for the road pavement

structurey, Cao Ngan coal ash can not be re-used
directly\ t is also necessary to add coarse grains
and reduce fine grains according to the method of
grade changey, The particle size of ash was
calculated for CN, in accordance with natural
grade of types C and D as shown in Tables ; and 5,
Other samples may use the same method to adjust
the grade in accordance with standards.,
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Taby, v, Calculation sheet for ash particle size in accordance with grade C (TCvN ?2,'d ,d,,) forCN, -

Cao Ngan plant
Particle g rade - N, - -
size. mm Standard ~ Screening,  Content,  a ddReduce New content a djusted screening,
’ , ype C n n i i n
>d - dd dd dd dd
22 dd,d dd,d dd +d dd dd
3’2 Zd B 22 33’3 d’] +12 1251 21 23
1’12 32 T 32 33’d 352 +2d 2352 315d
2 22 ~ Zd 2172 2’2 +3 1152 1372
d’122 12~ 3d 3372 1273 _223d 2d53 2352
d7d12 2 712 392 3223 -2d7d 1223 1352
Taby,», Calculation sheet for ash particle size in accordance with grade D (TCvN *%,'d ,d,,) forCN, -
Cao Ngan plant
) rade CN
Partzcle stgandard Screening a ddBeduce 1 New a djusted screening,
size, mm Content pn
type C u i content,i. U
»d - dd d dd dd
22 dd dd,d dd +d dd dd
3?2 3d - ldd 3373 d’] +d d’] 33’3
1’12 2d B 22 33’d 352 +d 352 339d
5 Id _ ld 21,2 2’2 +d 2,2 21,2
d’122 22 12 3372 12’3 dﬁd 1273‘ 33’2
d’dIZ 2 - 2d 352 3223 _135d 1333 1392
C d5d12 d’Z 351

from the calculation tables, it is necessary to
change the particle size (Table ;) to conform to the
grade C, To be consistent with the grade D (Table
,), we need to reduce the particle size dyd, -
dyizzy

3.2. Evaluation of reusing ash as concrete
aggregate and construction mortar

Results of particle analysis to evaluate the reuse
of ash for concrete aggregate and construction

mortar from samples taken at a n Khanh and Cao
Ngan plants are shown in Table ;-,,v The
cumulative residues of the a n Khanh ash samples
are shown in Table ; and the Cao Ngan plant in
Table '\, a ccording to the data, ash content of both
plants has both coarse aggregate (rubble) and fine

aggregate (sand)y,
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Taby,, v The cumulative residues of the an Khanh ash samples

Particle size,

The cumulative residues a ;, 1

mm a kK, ak, a kK, a kK, ak, akK;
- d d,d dd dd dd d,d d,d
2 3 1 3
2d d:Z d’ 1s 1s dad 1
d 2 33 32 2
1 2 1251 1> H 1> 2253
2 2 1 22 d 1
2 13> 3 92 13> 2 31> 2> 2
1 2
252 3d,l 2 53 3l>d 21 2353 3351
1 2 1
122 3301 31’d 33> 2 13 329d 3
133 1 1 1
d933 1251 d’ 393 33-1 292 253
d 3 2 2 12 2 2
2311 33 123 353 o] 393 251
d 1 21 22 2 3 21
o1/ 12 3 22 122 101 o1
Content |
1 3 3 2 13
C d:l] 22V2 13V11 11v2 11V 2 V]d 12V

Taby; yThe cumulative residues of the Cao Ngan ash samples

Particle size,

The cumulative residues a ;, 1

mm CN, CN, CN, CN, CN, CN,
-, d dd dd dd dd dd dd
Zd d’l d’Z d;] daz d,] d,]
2
ld 1> 152 353 152 3’d 252
2 11-3 11-3 lS:d 1192 11-2 1322
1 2 3
292 22 23ad 211 22 1 7d 22,d
1 12 1 d
1-22 3352 392 3352 3 33» 1“1
1 1 1 1 1 1
d’33 351 292 Z:d 353 o1 1°1
d 23 2 2 3 2 2 2
2311 2 353 2s 1°1 253 252
d 33 333 33 33 33 332
s11 22 5 3 23 o] 5
Content, 1
2 32 2 1
C.> d,ll 13V2 13V3d 13V 12V1 1 VdZ 17V21

The results of the coarse grained (rubble) add individual residue ai(a K, da,d k +.,pn ,aK;d
analysis show that the ash from an Khanh plant a,d k +°un ,aK,da,d k + ,;u ) after remove fine
(Table %) has a coarse grained content of 3 to  grain to achieve cumulative residue at \d-,dm m
Sdysp , and Cao Ngan ash (Table *) has a coarse  particle sizeya s for Cao Ngan ash, the grading is
grained content of »,° to ;5 va ccordingly, ash  not within the permitted range, n order to use
from an Khanh plant has ; samples that meet the them, we need to adjust the patticle size to
standards of grading, ; samples do not reach grade, conform to the standard of grading method as
for the use of coarse aggregate, we only need to  shown in Table |-,
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Taby,; v ontent of coarse grained grade (rubble) according to standards

and ash samples

from a n Khanh plant

Properties akK, ak, akK, akK, ak, a K, vN Standard
q d d d d d d
Cumulative d d d d d d d d
percent Particle 5
retained, size, mm 4 3 2 ! 2 d ! d-d
aiu d 32 d 13 31 11 12 ld'ld
5 dd dd dd dd dd dd 3d-,dd
Dmax o o ,d »d »d ,d ,d
Dmin 5 2 2 2 2 2 2
Remark fail Pass Pass fail fail Pass Pass

Tab,,, v ntent of coarse grained grade (rubble) according to standards
and ash samples from Cao Ngan plant

Properties CN, CN, CN, CN, CN, CN; vN Standard
'd d | ) 3 | P
C;z;nZClZZ';; Particle d d d d d d d d
retained, size, 4 ! ! 2 ! 3 2 d-d
aip i d » 1 » 2 » . d-'a
2 dd dd dd dd dd dd ’d-ad
Dyax .d .d ,d ,d ,d ,d ,d
Dy 2 2 2 2 2 2 2
Remark fail fail fail fail fail fail Pass

The results of the fine grained grade (sand)
analysis showed that the a n Khanh ash (Table |d)
had a fine grained content of |,\° to ;dy,n v Cao
Ngan ash had the fine grained content of | ,y,; to
MV va ceordingly, the ashes from both plant did

not meet the particle size requirements for
construction concretey® hen used for construction
concrete, it is possible to adjust the particle size to
conform to the standard according to the grading
method, as shown in Table ; -5,

Taby ;v ntent of fine grained grade (sand) according to standards and ash samples from a n Khanh plant

Properties a kK, ak, a kK, ak, ak, a kK, vN Standard
3 1
292 13ad 3192 31ad 2 93 31> 22\ d'Zd
Cumulativ 3 L g
epercent ) 1922 2393 1192 11>°1 3 92 1 33 12 712
ned Particle d 3 3 a2 1 14
retaine 5 SiZe 233 311 22> 22> 2 3192 11V 32 -
ai ’ 2 1 1 23 2 2 3
M mm d,s 11 23> da} 192 3 > 193 33V 32" d
3 12 2 113 22 1 3
da] 1 3 92 53 dad 5 51 1 \d d'ldd
¢ 3
Content, n d 3d,; 2151 ,d,d 2251 11> 23 C.d
o1 1
. 1 2 1
fin eness mo dulus, m; 2. d 25 25 25 301 251 2,353
Sand classification Coarse sand
Remark fail Pass
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Taby' , Gontent of fine grained grade (sand) according to standards and ash samples from Cao Ngan plant

Properties CN, CN, CN, CN, CN, CN, S :;Z;’;
202 1d73 ]d91 1491 1492 273 11 71 d-2d
Cumulative )3 3 3 3 g ]
pel’cent Pa}’ticle 1,22 1 1 93 1 1 193 1323 2 12 712
retained, size, d.z; 3353 3153 32,d 32,d St 3hd 32 -'d
a i,l/l mm d,311 12,3 11,1 l3:3 l2:3 1d,d 12>2 32 d
d’ll 22’1 23’d 229d 2391 22’3 2193 3d—ld‘d‘
Content, n Cd,, - i 12d 1353 . 1251 €.
fine ness modu lus, m -~ 292 292 292 21 23 2d =33
Sand classification Coarse sand
Remark fail Pass
4. Conclusion and recommendations &y Dbehera, Ry K, (,d,d) y Characterization of
The particle size of the coal ashes are varied, fly ash for their effective management and
depending on the technology and input materials of utilization,,
the plantsy at each plant, there is also a certain Oy buianh Tuan (,d,; )vTo study the proper
nonuniformity due to the difference between the use of waste ash from coal power plants in
batches,, road construction,, PhD thesis, © niversity
a ccording to the standards for patticle size of Transport, h anoi,
grade, the an Khanh coal ashes are suitable for &y Chu Thi hong Nhan, Tran Ngoc h uy and
natural materials of grades C or D, so they can be Nguyen huu Tri (,d,, )y gravel aggregate
recycled directly as natural materials for pavement in fly ash cement coated with asphalt
structurey, Cao Ngan coal ashes are not able to mortar for rural roadsy a nnual Scientific
directly reuse, to re-use them as natural materials, and Technological Conference, nstitute of
we need to change their grade according to natural Transport Science and Technology.,
grade type C or Dy, oy Do vanNu (,d, d)y The application of new
with the ability to reuse ash for concrete technologies and materials in  the
aggregate and construction mortar, the coarse construction of rural roads, Department of
aggregates from an Khanh ashes can be used Science and Technology of hung 1 en
directly in concrete or add a content from , to 510 Province,,
to particle size ,dm m-,d mm, meanwhile, the fine oy edil, Tyby,hya ya costa and Cyh b enson
aggregate of the ashes at both plants are not up to (,dd; )y "Stabilizing soft fine-grained soils
standard, we need to change the particle size to with fly ash\} Journal of materials in Civil
meet the requirementss, engineering \*( ,)d,* 5y
1 order to completely evaluate the reuse of 8y smaiel, hyahy(,dd;) Treatment and
coal ash as natural materials, concrete aggregate improvement — of  the  geotechnical
and construction mortarc e need to study more properties of different soft fine-grained
characteristics according to the specialized soils using chemical stabilization, Shaker,
standards, &y  Nguyen manh Thuy and Do Duc Tuan
References (,dd, )y Some vresults of researching
Oy american Coal a sh a ssociation (dd;) v reinforced soil material by fly ash cement

fly ash facts for highway engineers, T S
Department of Transportation, federal

highway a dministration,
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Conference, h o Chi minh City t niversity
of Technology\,

Revathi, v (,dd?)y "Studies on the
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