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NGHIEN CUU SUDUNG TRO BAY TU NHA MAY NHIET PIEN
DUYEN HAI LAM CQC PAT-TRO BAY GIA CO NEN PAT YEU
HA TANG DU AN KHU PO THI MOI PHIiA PONG
PUONG MAU THAN, THANH PHO TRA VINH

RESEARCH USING FLY ASH FROM DUYEN HAI
THERMAL POWER PLANT AS SOIL PILE -FLY ASH TO REINFORCE
THE SOFT GROUND OF THE EAST NEW URBAN AREA AT
MAU THAN ROAD, TRA VINH CITY

Pham Thanh Ting, Chiu Trwong Linh, Nguyén Thanh Pat

Tom tat: Trong nhitng nam gan ddy, nude ta da dau tw xdy dung rdt nhiéu nha mdy nhiét dién dé
ddu néi vao lwdi dién quoc gia, giam phu thugc vao nguon thuy dién, khi cdc di dn van hanh sé thai
ra moi tru'ong leong tro bay rat I6n. Hién nay cong nghé thi cong gia co nén ddt yeu rdt phat trién
trong do c6 cong nghé thi cong coc xi mang - dat gia co nén dat yéu rat hiéu qua vé mdt ky thudt va
kinh té, dwoc su dung rong rai. Co thé tdn dung nguon thai tro bay tir nha may nhiét dién lam coc dat
- tro bay gia c¢é nén ddt yéu dong thoi tin dung dwoc nguon vat liéu dia phiong giam 6 nhiém méi
truong twe viéc van hanh nha may nhiét dién. O Viét Nam hién nay, van con han ché nhitng nghién ciru
vé coc dit - tro bay. Bdi bdo giGi thiéu mot sé két qua nghién civu vé ham heong tro bay va dwong kinh
coc khi gia cé xit Iy nén dat yéu. Két qud nghiéen ciru co thé lam co so tham khao cho cac don vi thiét
ké, thi cong, quan ly khai thac de xudt cdc gidi phap nham khai théc t6i da khd nang lam viéc ciia vit
liéu, tang cuong on dinh cia nén du(mg trong qua trinh khai thac.

Tir khéa: Coc ddt - tro bay, ddt yéu, gia cé dat yéu, xir 1y nén dwong, mé hinh vit 1y, mé hinh sé.
Chi so phén logi: 2.3

Abstract: In recent years, our country has invested to built a lot of thermal power plants in order
to connect to the national grid, reduce hydroelectric source dependence, and the project discharge a
large amount of fly ash while operating. Nowadays, construction technology reinforced soft ground is
more and more developed, including construction technology of cement piles-soil reinforced the soft
ground. This method brings benefits for economic, technical and it is applied widely. People not only
utilize emission from the thermal power plants but also help to reduce environmental pollution from
operating of these factories. There is limited research on soil pile-fly ash in Viet Nam. This paper
presents some results on fly ash content and diameter piles when reinforcing the soft ground. This
research result can used as a foundamental reference for design, construction or management
companies to propose solutions to maximize work capacity of the material, enhance the stability of
background during the service life.

Key words: Soil pile-fly ash, soft ground,
physical analogue, number analogue.

reinforced soft ground, handling of background,

Classfication number: 2.3

1. Giéi thiéu

Hién nay cong ngh¢ thi cong gia ¢d nén
dat yéu rat phat trién trong do6 co cong nghé
thi cong coc xi mang - dat gia cb nén dat yéu
rat hiéu qua vé mit k¥ thuat va kinh te dugc
st dung rong rai. C6 thé tin dung ngudn thai
tro bay (tro trong 10 cao) tr nha méay nhiét
dién dé str dung 1am coc dét - tro bay thay the
cho coc xi ming dat gia cd nén dat yéu.
Chinh vi vay viéc nghién ctru ham lugng tro

bay va dudng kinh coc dit - tro bay khi gia
c6 1a van dé can thiét.

2. Xac dinh cac chi tiéu co ly cia vat
liéu coc dit - tro bay

2.1. Cac chi tiéu co' ly caa tro bay

Dé thuc hién cong viéc xac dinh céc chi
tiéu co 1y cua tro bay tién hanh ldy 2,5 tin
mAu tro bay, mau tro bay duoc ldy mot cach
ngau nhién, gian doan tir cac silo chtra xudng
cua nha may nhi¢t dién Duyén Hai, sau do
chon 3 t6 mau ngiu nhién (cac miu tro bay



143

TAP CHi KHOA HOC CONG NGHE GIAO THONG VAN TAI SO 27+28 — 05/2018

mang tinh dai dién cho ngudn tro bay tir nha
may nhiét dién Duyén Hai) dé thi nghiém céc
chi tiéu co - Iy - hoa cua tro bay. Cac két qua
thi nghiém dugc thuc hi¢n phan tich tai
phong thi nghiém Quatest 2 theo phuong

phap phan tich phd hdng ngoai, hai miu dbi
ching dugc thuc hién tai phong thi nghiém
Trung tdm Ky thuat Puong bd 3 bang
phuong phap héa hoc va nung. Két qua trung
binh duoc thé hién & bang 1.

Bing 1. Két qua thi nghiém tro bay.

STT Chi tiéu thi nghiém Phuwong phap thir Pon vi K.Q thi nghiém
1 |Poam TCVN 7024:2013 % 0.26
2 Khéi lugng thé tich xop Kg/m3 940
3 |Tytrong TCVN 4030: 2003 glem® 2.21
4 gggr;nn (luong s6t trén sang | 1.o\/\ 4030; 2003 % 21
5  |Ham luong mét khi nung TCVN 8262:2009 % 8,27
6  |Ham luong SiO2 TCVN 8262:2009 % 81,60
7 |Ham luong Fe203 TCVN 8262:2009 % 81,60
8  |Ham luong Al203 TCVN 8262:2009 % 81,60
9  |Ham Iugng SO3 TCVN 141:2008 % 0,49
10  |Ham luong CaO TCVN 141:2008 % 12,00

Theo TCVN 10302:2014: Tro bazo: tro

c6 ham lugng CaO 16n hon 10%, ky hi¢u: C.
2.2. Céc chi tiéu co' 1y ciia nén dit yéu
Céc chi tiéu ky thudt cia cac 16p dat

duoc xac dinh theo Bao cao két qua khao sat

dia chat cong trinh Khu d6 thi méi phia dong
duong Mau Than thanh phé Tra Vinh.

Tinh tir mat d4t nén hién tai dén d6 sau
khao sat (HK1: 20m, HK2: 40m) cé sau lop
dat. Do sau phan bd ctiia mdi 16p tai cac hd
khoan nhu sau:

Bdng 2. Dac diém dia chat cdc lop dat
khu vue khao sat.

Lép Ten dkt Chiéu day 16p dat (m)

HK1 HK2
1 | Catnho, két cau kém chit 1,4 1,8
2 Bun sét pha, xen kep cat — trang thai chay 11 6,8
3 | Catnho - két cau kém chat 2,9 2,8
4 Bun sét pha, xen kep cat — trang thai chay 8,6 20,8
5 Sét pha, trang thai chay déo 1,4
6 Sét, trang thai déo clirng dén nira cling 6,4
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HINH TRU HO KHOAN (BORING LOG)

Hinh 1. Mat cdt dia chat hé khoan HK1.

HINH TRU HG KHOAN (BORING LOG)
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Hinh 2. Mdt cdt dia chat ho khoan’HKZ. N )
Bing 3. Két qua thi nghiém hon hop dat - tro bay
voi ham luwong 35%.

2.3. Chi tiéu co' Iy hén hop vit li¢u dat
- tro bay

Tién hanh ché tao mau thi nghiém voi
ham lugng tro bay tir 35%, 40%, 45% dé thi
nghiém céc chi tiéu nhu sau: Cuong do chiu
nén, ép ché, xac dinh mé dun téng bién dang
nén mot truc khong né hong, sirc khang cit,
mo dun dan hoi.

) b)
Hinh 3. Qud trinh ché tao mau va
thuc hién thi nghiém.

a) Mau thi nghiém cuong dé chiu nén;
b) Thi nghiém mé dun tong bién dang.

Hinh 4. Qua trinh ché tao mdu va thyc hién
thi nghiém sirc khang cat
a) Mdu thi nghiém sirc khang cat;
b) Thi nghiém surc khang cat.

2.4. Cac két qua dat dwoce khi thuc
hién thi nghiém

Két qué thi nghiém hon hop vat licu Dit
- Tro bay v&i ham lugng gia ¢d 35% tro bay:

Két qua thi nghiém

2 | chitiéuthinghigm| TP | Donvi
7 ngay 14 ngay 28 ngay 56 ngay
\ N TCVN Mpa
1 Cuong dg chiu nén 9403:2012 0,108 0,208 0,280 0,320
Nén 1 tryc khong né| TCVN
2 héng 4200:2012 | Mp2 133
‘ TCUN
3 Mo dun dan hoi 9843:2013 Mpa 102
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Két qua thi nghiém hdn hop vat liéu dat - tro bay v6i ham lugng gia ¢ 40% tro bay:
Bdang 4. Két qua thi nghiém hon hop dat - tro bay
voi ham lwong 40%.

Két qua thi nghié¢m
Chi tiéu thi P.P . .
STT nghi¢m thir Don vi ‘ \ 28 ngay ‘
7 ngay 14 ngay 56 ngay
Cuong d6 chiu TCVN Mpa
1 nén 9403:2012 0,114 0,219 0,295 0,330
Nén 1 truc khéng TCVN
2 n hong 4200:2012 | Mpa 0,990
A s 1A TCVN
3 Mo dun dan hoi 9843:2013 Mpa 124

Két qua thi nghiém hdn hop vat liéu dat - tro bay voi ham luong gia c6 45% tro bay:
Bing 5. Két qua thi nghiém hén hop Ddt - Tro bay
voi ham luwong 45%.

Két qua thi nghiém
iA el e P.P .
STT |Chi tiéu thi nghiém thir Pon vi : ] 28 ngay :
7 ngay 14 ngay 56 ngay
\ N TCVN Mpa
1 Cudng do chiu nén 9403:2012 0,12 0,23 0,31 0,35
Nén 1 truc khong TCVN
2 né hong 4200:2012 Mpa 0.85
. TCVN
3 M6 dun dan hoi | 9843:2013 Mpa 140

Qua cac bang két qua trén ta duoc biéu
dd quan hé gitra ham luong tro bay khi gia cd
va cudng d6 mau phat trién theo thoi gian

855 = 1émg A5 chin mén
= 35%h tro bay
z
] ~aCuime di chin
5 nénd0% tra bay
E‘U.l.‘ _-.ﬁ;l::‘:l&;h\u nen
5 o1

0,08

a
14 gy 28 ngay 56 iy
Ngdy mdi
Hinh 5. Quan h¢ gitta ham luong tro bay khi gia co

va cwong do nén mdu phat trién theo thoi gian.

2.5. Tién hanh mé phéng trén plaxis
v8.2
2.5.1. Cac trwong hgp tinh toan

Khoang céch hop ly coc theo TCVN
10304:2014 tr (1,5+6)D, thong thuong tir
(1+3)D, ta chon khoang cach giira cac coc
lan luot 1a 3,75D cho duong kinh coc d400,
3D cho duong kinh coc d500 va 2,5D cho
duong kinh coc d600; muyc dich cua nghién
ctru nham tim quan hé giita ti 18 gia cd v6i 6n
dinh, Iin ctia cong trinh nén chi chon su thay
d6i theo duong kinh coc;

Nghién ciru cua (xem
http://scv.udn.vn/ctlinh/BBao/8015) cho thay
duong kinh anh hudng nhidu dén stc chiu tai
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cta coc; chiéu dai coc duge xir ly hét dua
trén ving gy lun tinh dwgc va xu 1y hét
chiéu sau dat yéu 1a 7m.

Truong hop 1: Thay ddi dudng kinh coc:
d400, d500, d600.

Truong hop 2: Thay dbi ham luong tro
bay: 35%, 40%, 45%.

2.5.2.Két qua tinh toan

Coc D600 - 45% tro bay, khoang cach
gitta 2 coc 1a 1.5m. Khi gia ¢ coc tro bay
D600 -35% trobay

Hinh 6. Chuyén Vi ciia nén dwong trén nén dat yéu
khi gia co coc tro bay D600 — 35% tro bay (D¢ lin
I6n nhat cua nén dwong S= -0,245m).

ERERREEER RN

Hinh7. Vi tri mat trugt nguy hg'ém ciia nén dwong
trén nén dat yeu khi gia co coc tro bay
D600 — 35% tro bay.

Hinh 8. H¢ s6 6n dinh truot ciia nén duwong trén nén
ddt yéu khi gia c6 coc tro bay D600 — 35% tro bay
(K =1.872)

Coc D600 - 40% tro bay, khoang céch

gitra hai coc 1a 1.5m.

Hinh 9. ’Chuye;n Vi clia nén dwong trén nén dat yéu
khi gia co coc tro bay D600 - 40% tro bay (D¢ lin
lon nhat cia nén dwong S= -0,172m).

Hinh 10. Vi tri mat truot nguy hlém ciia nén dwong
trén nén dat yeu khi gia co coc tro bay
D600 — 40% tro bay.

Hinh 11’. Hé s6 o‘n’d,inh trugt ciia nén dwong trén nén
dat yéu khi gia co coc tro bay D600 — 40% tro bay
(K =1.899)

Coc D600-45% tro bay, khoang céch
gitta 2 coc la 1.5m

Hinh 12. VChuyé,n Vi ciia nén dwong trén nén dat yéu
khi gia co coc tro bay D600 — 45% tro bay (Dg hin
lon nhat cua nén dwong S=-0.170m)
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s g )

Hinh 13. Vi tri mat truot nguy hjém ciia nén dwong
trén nén dat yeu khi gia co coc tro bay
D600 — 45% tro bay.

—

Hinh 14. Hé s’oA' 6}1 dinh truot cua nén duwong trén nén
dat yéu khi gia co coc tro bay
D600 — 45% tro bay (K =1.922).
2.5.3. Phan tich két qua tinh toan
Bang tong hop két qua
H¢ s6 on dinh theo cac truong hgp tinh
toan [K] =1.4

Bdng 6. Két qud tinh toan hé s6 on dinh.

Ty 1€ tro bay 35% tro bay 40% tro bay 45% tro bay
Puong kinh cot
D400 1.584 1.723 1.872
D500 1.666 1.836 1.899
D600 1.762 1.881 1.922

Ta c6 biéu do quan hé giira hé s6 on
dinh theo duong kinh coc va ham lugng tro
bay gia co

e[ 40
=8=) 500
=i=D 600

HE 56 én dinh K

= (chura gia c0)
Ll } | } ! | ==[K]

35% 4% 45%
Him hromg tro bay

Hinh 15. Biéu do quan hé giita hé 56 6n dinh va
ham lwong tro bay.

Nhan xét:

Qua biéu dd quan hé giita hé sé 6n dinh
K voi kich thude coc va ham lugng tro bay ta
nhan thiy khi thay d6i duong kinh coc cang
16n, ham luong tro bay cang cao thi hé sé 6n
dinh K cang ting dan.

Vé phuong dién k¥ thuat tic gia dé xuat
chon coc ¢6 duong kinh D = 60cm, coc dai L

= 8m v6i ham lugng tro bay 45% cho hé sd
6n dinh K 13 t5i vu nhat.
So sanh voi két qua nghién clru trudce
"nghién ctru ap dung coc dat - xi mang gia cb
ké két hop dudng giao thong sbng Kién
Giang, tinh Quang Binh" vé hé s6 6n dinh K
cho thay khi st dung coc dét - tro bay véi
cung duong kinh coc D600 va ham lugng tro
bay la 45% thi hé s6 6n dinh K cao hon so
v6i coc dat - xi mang xem hinh 16.

1.550

1.500

/
/

/ —o—[K]

D= 40 cm

=D =50 cm

Hés6 on dinh k

1.400 &

A

o

1.300 ¢

L=3m L=35m L=4m L=4,5m L=5m

Hinh 16. Biéu do quan hé giita h¢ $6 6n dinh K véi
kich thudc coc dat tro bay.
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Bing 7. Két qua tinh todn do hin nén dwong.

Ty 1€ tro bay
35% tro bay 40% tro bay 45% tro bay
Puong kinh cot
D500 0.348 0.243 0.219
D600 0.245 0.172 0.170

Ta c6 biéu d6 quan hé giita d6 lun theo
duong kinh coc va ham luong tro bay gia co.

0.4

e [ 400

3 iy 43 D 500
N D 600

0,245 ; e
——[Sgh]

o

i i3 817

B lin S
th

35% 0% 45%
Ham lwong tro bay

Hinh 17. Biéu do quan h¢ gitia dé’ lun coc va ham
luong tro bay gia co.

Nhan xét:

Qua biéu dd quan hé gita d¢ ltn S véi
kich thudc coc va ham lugng tro bay ta nhan
thay khi thay doi duong kinh coc cang 16n,
ham lugng tro bay cang cao thi d¢ lun cang
giam dan.

Ddi v6i duong kich coc D400, D500, khi
gia ¢o voi ham lugng tro bay 35% thi d6 Iun
cong trinh khong dam bdo so véi do lun gidi
han cho phép, khi taing ham lugng tro bay lén
40%, 45% thi do lun cong trinh nho hon do
lan gi6i han cho phép chimg to do lun cong
trinh gidm dan khi ta ting duong kinh coc va
ham lugng tro bay Ién.

Vé phuong dién k¥ thuat tic gia dé xuét
chon coc c6 duong kinh D = 60cm, coc dai L
= 8m voi ham lugng tro bay 45% cho két qua
d6 lan S 1a t6i vu nhat.

3. Két luan

Céc két qua hé s6 6n dinh K, d6 lin S tir
mo phong so trén phan mém Plaxis V8.2:

- Cac chi tiéu co 1y, dac trung vat li¢u st
dung trong d¢ tai déu dugc lay tryuc tiep tu thi
nghiém

- Panh gia on dinh cdng trinh khi thiét
ké cong trinh chua gia cO Coc dat - tro bay.
Ldc nay chuyén vi dudi day mong duong qua

l6m, qua do6 thay rd can thiét phai xir Iy nén

duong. Tac gia dd md hinh hoa so do tinh

toan gia cb nén dat yéu dudi nén dudong Mau

Théan véi cac truong hop tinh toan duong

kinh coc gia thiét D = 40cm; 50cm; 60cm

ung voi ham lugng tro bay 35%, 40% , 45%,

chiéu dai coc L = 8m xur 1y hét 16p dat yéu.

Qua do dé phan tich dugc su lam vi¢c
clia coc dat - tro bay & cac duong kinh va
ham luong tro bay khac nhau.

Véi chiéu dai coc L = 8m duong kinh
coc D = 60cm ung v6i ham lugng tro bay
45% thi h¢ s6 6n dinh bang K=1,992 16n hon
hé s6 6n dinh cho phép [K] = 1,4. Bién dang
lan 16n nhét trong trudng hop nay S = 0,17m
dam bao bién dang lan cho phép cua dat nén
[S] =0,3m.

- Thong qua viéc quy doi cac tri s6 vé Gmg
suét, chuyén vi, bién dang... ttr m6 hinh rat
gon sang md hinh thuc t& s& lam co s¢ cho
cac nha tu van thiét ké, thi cong, quan 1y khai
thac ¢ cac giai phap nhim dam bao 6n dinh
cong trinh trong subt thoi gian phuc vul
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