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Tém tat: Ddt boi Zang Iong ho c6 dic dzem chung la o diéu kién binh thwcmg dat thung xuyen nam
trong nucc. Thanh phan cau tgo cua dat boz ling la do xdi mon be mat cua luu vie, X0i [0 mdi dat
Iong ho. Viéc nao vét dat boz lang tai cac ho chira bi boi lang nhiéu ciing nhw tai cdc ho chira da dura
vao khai thac sir dung nhzeu nam la cdn thiét dé tang dung tich va thoi gian van hanh khai thac ho.
Tuy nhién do dat boi lang Zong ho ¢6 ham Zzwng ngam nuoc cao, ddt bun, mém yéu nén van dé vin
chuyen do thai, dam bdo moi truo*ng, kinh té sé gap nhiéu khé khan.

Két qua khao sat tai 13 ho chira vira va nho. dién hinh trén dia ban tinh Ha Tinh cho thay ddt boi lang
long hé thudc loai ddt bui nang pha cat, lan s§0i san, co tinh déo, néu duoc ket hop voi logi phu gia
phu hop sé tao ra duoc vat liéu moi co tinh chat co Iy dam bao an toan vé tham, on dinh aé ung dung
thi cong swa chita, nang cap dam bao an toan ddp theo TCVN 2816:2018. Bai bdo trinh bay két qua
nghién ciru anh hu(mg cua 3 logi phu gia pho bién la: tro bay, puzzolan va xi mang voi cac ham lwong
khdc nhau dén cuong do khang nén mot truc né hong ti do cua dat boi ling long ho chiva, tir d6 phan
tich lya chon ra loai phu gia va ham Zu(mg phu gia phu hO’p

Tir khéa: Dit bdi ling long ho, phu gia, cuong do khang nén nd hong ty do, an toan dap.

Summary: Deposited sediment in resevoir has a common feature, i.e. frequently located in water under
normal condition. Its composition and structure are due to the surface erosion of the catchment or the
erosion along the resevoirs. The dredging of sediment deposition in reservoirs, that are heavily deposited
as well as the ones had been operated for many years, is necessary to increase their capacity and operating
time. However, this kind of sediment deposition has a high content of water hydration, mud and soft soil,
thus the problem of transportation, disposal, environmental assurance and economy will face many
difficulties.

The survey results at 13 typical small and medium reservoirs in Ha Tinh province show that the sediment
deposition in these reservoir belongs to heavy dust mixed with sand and gravel, and flexible. Once
combining with additives, it is appropriate to create new materials with mechanical properties to ensure
safety of permeability and stability for the application of construction, repair, and upgrading to ensure the
safety of the dam according to TCVN 2816: 2018. The paper presents the results of research on the effects
of three popular additives, i.e. fly ash, puzzolan and cement, with different concentrations on unconfined
compressive strength of the deposited sediment in reservoir. Based on these results, the analysis and
selection of the appropriate additive and additive content will be made.

Keywords: Sediment deposition in resevoirs, additives, unconfined compressive strength, dam safety

1. GIOI THIEU bbi canh diéu kién dat nudc con nhidu khé khin,
cac tiéu chuan, quy pham thiét ké, thi cong chua
duogc ban hanh mot cach day du. Vi thé hién nay
¢ nhiéu cong trinh bi xudng cip, hu hong, cu
thé: c6 218 hd chira mai dép thuwong luu chua
dugc gia c¢b bao vé; c6 129 dap bi thim than
dap, vai dap va nén dap; c6 92 hd chira nude cd

Ha Tinh c6 vi tri dja 1y thudc ving Bic Trung
B0, ¢ diéu kién dia hinh, khi hau thuén lgi cho
viéc xay dung cac ho chtra. Trén toan tinh hién
c6 345 hd chua, voi tong dung tich trén 1680
triéu m® nudc. Trong d6 co nhiéu ho chta duoc
xay dung tir nhitng nam 1990 trd vé trudc trong
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chidu rong mit dap tir 4 dén 6m, 210 hd chua
nude co chiéu rong mat dap tur 2 dén 4m, cac hd
chtra con lai c6 chiéu rong mat dap nhd hon 2m,
tham chi c6 dap chiéu rong mat dap chi dat 0,8
dén 1,0m; 141 tran xi li chua duoc gia cd,
chiéu rong tran hep khong dam bao kha ning
thoat 1a [3]

Vén dé boi lang long ho tai cac hd chira ¢ Ha
Tinh dd anh huong dén dung tich hitu ich cua
hd, bdi lap cac cira cong ldy nudc, 1am giam
hiéu qua, giam thoi gian hoat dong va thay do6i
chét luong nudce [3]. Nhom tac gid da lua chon
khao sét tai 13 hd chira vira va nho dién hinh &
trén toan tinh Ha Tinh dé tién hanh khao sat,
danh gia tinh hinh boi ling ctia cac hd chira
(trong d6 khao sat 6 hd phia Pong va 7 hd phia
Tay). Két qua khao sat ciing cho thay chiéu day
bdi ling 10ng hd ting dan tir phia bd hd chira
vao khu vuc bung ho chira. P6i voi cac hd chira
& vung phia Tay thi chiéu day boi lang tir 0.3m
dén 1.1m, phan anh twong d6i phu hop véi két
qua tinh toan theo thiét ké. Tuy nhién, van c6
truong hop dot bién khac biét nhu hd chira nude
bap Ho, huyén Huong Khé do diéu kién tham
phu khong tdt, hoat dong cua con ngudi trong
lru vuc dién ra manh mé nén lugng bun cat boi
lang trong long hod 16n. Cac hd chira & phia
Pong co chiéu day boi lang tir 0.4m dén 3.5m,
dic biét tai cac hd chira ¢ tham phu xdu nén
lwong buin cat boi lang binh quan trong long hd
16n hon nhiéu so v6i két qua tinh toan theo thiét
ke [2].

Két qua thi nghiém thanh phan hat cta 13 hd
chtra thude cac vung phia Pong va phia Tay cua
tinh Ha Tinh cho thay khong c6 sy phan biét c&
hat 16n gitra cac hd chira va giira cac vi tri ldy
mau khic nhau trong long hd ma chi c6 mot
khac biét nho vé tinh déo cta vat liéu boi léng
giita cac hd chira & phia T4y va phia Pong [2].
Theo [7] thi dat boi lang long hd cua cac hd
chtra nay thudc loai dat bui ning pha cét, 1an soi
san, co tinh déo vdi chi sé chay thay ddi tir 19%
dén 41.76%, loai dat nay khong phu hop dé sir
dung lam vat liéu dap dép theo [6]. Vi myc tiéu

g dung thi cong sira chita, ning cap dam bao
an toan dap, dét bdi léng hd chira can duoc két
hop voi loai phu gia thich hop.

Bai béo trinh bay két qua nghién ctru anh hudng
ctia 3 loai phu gia phd bién Ia: tro bay, puzzolan
va xi mang v6i cac ham lugng khac nhau dén
cuong d6 khang nén khong han ché no hong qu
ctia dat bdi lang hd chira nudc Li Pong thude
xa Ky Trinh huyén Ky Anh. Ttr d6 lya chon ra
loai phu gia va ham luong phu gia phu hop véi
dat bdi lang ho chira dé tao ra loai vat liéu méi
c6 thé g dung cho cong tac thi cong sita chita,
nang cap dam bao an toan dap.

2.PHUONG PHAP VA KET QUA NGHIEN
cUu

2.1 Mt s6 loai phu gia pho bién dung dé gia
b dat

a) Tro bay

Tro bay 1a bui khi thai dudi dang hat min thu
dugc tir qua trinh d6t chdy nhién liéu than da
trong cac nha may nhiét dién chay than, 1a phé
thai thoat ra tir budng dot qua dng khoi nha may.
Tro bay duoc tan thu tir 5ng khéi qua hé thong
ndi hoi tinh luyén loai bo bét cic thanh phan
than (cacbon) chua chdy hét. Thanh phan cua
tro bay thuong chura céc silic oxit, nhdm oxit,
canxi oxit, sat oxit, magie oxit va luu huynh
oxit, ngoai ra c6 thé chtra mot luong than chua
chay. Nhiéu nghién ctru trén thé gidi ciing nhu
trong nudc da chi ra nhitng vu diém cua tro bay
khi sir dung dé gia c6 dat nhu: ting dung trong
kho 16n nhat; giam d6 am tbi uu; giam hé sd
thAm va ting cuong do cta dat [ 10, 13,14].

a) Puzzolan

Puzzolan dugc phan chia lam hai loai theo
ngudn goc nhu sau:

Puzzolan tu nhién: 1a san phdm cia cic qué
trinh hoat dong dia chét noi sinh va ngoai sinh
nhu: tro, tuf, thuy tinh nui lra, diatomit, trepel,
opoka va mot s san pham c6 ngudn goc bién
chat hogc phong hoa khac.
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Puzzolan nhan tao: 1a nhiing loai nguyén li¢u
sau khi da dugc xur 1y k¥ thuat thich hop s€ co
du tinh chat didc trung cia puzzolan nhu: tro
bay, xi than, gach nung nhe Itra, vv...

Mot sb tac dung ctia puzzolan khi sir dung dé gia
cb dat nhu: 1am ting thém ham luong hat tho khi
d4t c6 ham lugng sét 16n; Puzolan c6 cac thanh
phan SiOz v dinh hinh (SiO2 két tinh ¢6 hoat tinh
rat thip), Al2Os va Fe2O3 hoat tinh, cAc ion ndy c¢6
tac dung trao ddi ion vé6i hat sét va vi thé co tac
dung héa cimg dat, tao ciu trac két tinh 1am ting
do dinh két va cuong do dat gia ¢ [11, 13].

c) Xi mang

Ximang 1a chét két dinh v6 co, 1a céc chat c6 dang
hat min ma khi nhao tron chiing v4i nude hodc
cac dung moi khac s& tao thanh hdon hop déo va
Xy ra qua trinh dong cimg dé chuyén hon hop
sang trang thai ran chic dong thoi phat trién
cudng do. Trong qua trinh thity phan, céc chat két
dinh v6 co c¢6 kha nang lién két véi cac vt liéu
roi thanh mot khéi cimg chic.

Phuong phép str dung xi mang gia c¢b dat da va
dang dugc cac nudce trén thé giéi danh gia cao,
dic biét 1a tai Nhat Ban, Trung Qudc va cic
nuée Bac Au [5]. O Viét Nam, xi ming ciing
dugc 4p dung dé gia cb nén dat yéu cho nhiéu
cong trinh quan trong. Theo mot s6 két qua thi
nghiém, miu dat duoc gia c¢b bang xi mang c6
cudong d6 khang nén khong han ché ng hong 16n
hon méy chuc dén hang trim lan dat ty nhién,
tuy nhién két qua nay phu thudc vao nhiéu
thanh phan va diéu kién cta dét [1]

2.2 Quy trinh ché tao miu dat gia c6

Mau dugc ché bi theo [8], ngoai ra c6 tham
khao [12] ctia Nhat Ban, bao dudng trong diéu
kién bao hoa.

Kich thudc miu: Mau thi nghiém duoc ché bi ¢
d0 am tbi wu va hé s6 dam chit K = 0,95. Mau
c6 dang hinh try tron véi duong kinh 39mm va
chiéu cao 80mm.

Mau duoc ché bi tir cac mau dat nguyén trang
dugc lay tir H6 Lbi Dong. Dt trude khi thi
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nghiém dugc xac dinh khéi lugng thé tich tu
nhién theo phuwong phap dao vong va do am
theo phuwong phép siy khé.

Khéi lugng phu gia tron cho mot khéi luong dat
duoc tinh theo (kg/m®), 1a lugng phu gia cho
vao dat tinh theo khdi luong thé tich tu nhién
cua dat, duoc xac dinh theo cong thuc:

G = (m*t)/ yw

Trong d6: G — Khéi lugng phu gia can tron (kg);

m — Khéi lugng cua dat uét (kg);

t— Ham lugng tron (kg/m3);

vw — Khéi luong thé tich tu nhién (t/m°);
Luong nudc tron: phu thudc vao ham lugng
nuéc/phy gia (N/PG), néu N/PG=1/1 (khi
luong nude tron bang khéi luong phu gia).
Khéi luong ctia hdn hop phu gia — dat:

G = vk (1+w+0,01t) V

Trong do: t - ham luong phu gia %;

V — tong thé tich cta s6 lugng mau can ché bi
cho mdi ham lugng.

Quy trinh ché tao mau ddt gia co:

- Xac dinh khéi lwong dat cho khéi lwgng mau
thi nghiém, khéi luong phu gia, khdi luong
nudc;

- Cho luong déat d3 duoc can dua vao may tron
danh toi dat

- Cho 1/2 lugng nuéce va 1/2 luogng phu gia vao
thung tron, tron khoang 5 phut, tiép dén ding
bay danh toi dat tron. Cho tiép luong dat va phu
gia con lai vao tron tiép 5 phit sau d6 dung bay
danh lai dét, tiép tuc ding may tron danh
khoang 3 phiit cho téi khi dat va phu gia that
déu méi dimg.

- Can lugng dét cho tung mau dé ché bi;

- Cho hdn hgp vao khuon thanh 3 16p (khuon vo
mau da duoc lam sach, danh ky hiéu va boi dau
roc khudn), ding que c6 dau duge mai tron hinh
vién dan, ddm, xooc tur ngoai vao trong theo
hinh xo0én 6c, 16p dau tién xubng tin day mau,
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cac 16p tiép theo sau vao 16p trude tir 10-15mm,
sau d6 dung luc vd, v manh cho dén khi thay
hét bot khi trong dét. Tiép tuc tién hanh véi cac
16p tiép theo cho dén khi lwong dat chira day
khuon.

- Duing bay miét that k¥ sao cho bé mat mau that
phang va khong con ton tai bot khi.

- MAu sau khi ché bi duoc bao dudng trong diéu
kién dudng am khoang 8 dén 12 tiéng khi mau
da kho bé mit va phat trién cuong do tuong dbi
ctng, sau d6 mau duoc bao dudng trong diéu
kién bao hoa, nudc dung dé bdo hoa mau la
nudc may thong thuong.

2.3 Phuong phap thi nghi¢m
[ |

Do lye doc tryc P v

| Tyo Iye nén doc trye P

o

Hinh 2.1: So do thi nghiém nén mat truc no
héng tu do

a) Dung cu thi nghiém:
- Thiét bi nén: Kich gia tai thay luc c6 thé khéng
ché toc do gia tai.
- Dung cu day mau: Co6 kha niang ddy mau tir
ong lay mau voi toc do khong doi va khong gay
ra su x4o dong dang ké cho mau.
- Dung cu do bién dang dai comparator c6 do
nhay la Imst, dai do dén 20.000mst.
b) Trinh tu thi nghiém:
- Dt mau vao gifta tAm ban nén dudi ctia may
nén. Khi ban nén trén tién gan mau, diéu chinh
bé hinh cau dé cho tiép xac déu.

- Chinh dong hd do bién dang vé 0.

- biéu chinh tdc d6 bién dang cua may vé 0,2
mm/phut. Ghi lai s6 liéu bién dang ctia mau thi
nghiém va vong luc & cung thoi diém.

- Tiép tuc gia tai cho dén khi tai tic dung giam
trong khi bién dang van ting hosc khi bién dang
tuong d6i dat dén 15%.

Hinh 2.2: Thiét bj va mdu thi nghiém

c) Tinh todn két qua thi nghiém

Tinh bién dang doc truc twong dbi, & dén 0.1%
cho mot cap tai nao dé nhu sau:

AL
&= E (1)
Trong do:

L = sy thay d6i chiéu dai ctia mau dugc doc tir
dong ho do bién dang, mm;

Lo = chiéu dai ban dau ciia mau, mm.

Tinh dién tich mat cit ngang trung binh A cho
mot cap tai nao do nhu sau:

__A
A= (1_ 51) (2)
Trong do:

Ao = dién tich mit cit ngang trung binh ban dau,
2.
mm-<;

€1 = bién dang twong dbi & cép tai tinh.
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Tinh Umg suat nén, ¢ dén ba so6 c6 nghia hoac
deén 1 kPa cho mot cap tai nhu sau:

JZK (3)

Trong do:
P = tai trong, kN;
A = dién tich mit cit ngang trung binh tuong
g m°.
Két qua thi nghiém duoc tinh trung binh tir 3
mau thir, khi két qua tinh toan ctia mot mau thir
vuot qua £15 % tri s6 binh quan ctia cac mau
thi 14y trj s6 cia 2 mau con lai, néu khong duge
2 mau thi phai 1am lai thi nghiém.
2.4 Tong hop va phan tich két qua thi nghiém
a) Tong hop két qua thi nghiém
Két qua thi nghiém nén mdt tryc né hong tu
do ctia cac mau dat ché bi véi cac ham luong
phu gia khac nhau duogc trinh bay trong
Bang 1.
Bing 1: Bang tong hop két qua thi nghi¢m
xac dinh cwong d§¢ khang nén mét truc né

hong tu do
% Qu Qu Qu
stt | Phu (kG/cm?) | (kG/cm?) | (KG/cm?)
giai - Phugia | - Phugia | - Phu gia
Tro bay | Puzzolan | Xi mang
1] 0 0.69 0.69 0.69
2 2 0.62 0.65 1,10
3 4 0.59 0.50 1,36
4 6 0.53 0.37 1,90
5 8 0.48 0.18 2,25
6 | 10 0.39 0.15 2,74
b) Phan tich két qua
- Tro bay
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g 4§ khang nén | tryc theo

Thay A6k curire ty I Tro bay

Hinh 2.3: Quan hé giita cuong d¢ khang nén 1
truc no hong tw do va ham lwong Tro bay

Két qua thi nghiém cho thdy khi gia c6 dét boi
ling bang phu gia tro bay thi cuong do khang nén
1 tryc n¢ héng ty do giam xudng, ty 1é giam gan
nhu tuyén tinh véi ham luong phu gia.

V61 ham lugng tro bay la 10% thi cuong do
khang nén 1 truc qu giam chi con 56,5% so vdi
ltc chua gia co.

- Puzzolan

bhay ddd cwimyg ) khang nén 1 tryc theo ty I

Puzolan

v Puzolan

Hinh 2.4: Quan hé giita cuong dé khadng nén 1
truc no hong ty do va ham lwong Puzzolan
Két qua thi nghiém cho thiy khi gia c6 dat boi
ling bang phu gia Puzzolan thi cling nhu Tro
bay, cuong d6 khang nén 1 tryc n¢ hong tu do
cia mau dat giam xudng, ty 1é giam gan nhu
tuyén tinh voi ham luong phu gia, tuy nhién ty

1& giam nhiéu hon so véi phu gia Tro bay

Véi ham lugng Puzzolan 1a 10% thi cuong do
khang neén 1 truc qu giam chi con 20% so voi
luc chua gia co.

- Xi mang

Fhay Al cuodmy d khang nén | truc theo ty I§ X
ming

......

Hinh 2.5: Quan hé gitra cuong do khang nén 1
truc no hong tw do va ham lwong Xi mang
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Két qua thi nghiém cho thay khi gia cd vat
liéu dat boi ling bang phu gia Xi ming thi
cuong do chiu nén tang ty 1€ thuan voi ham
lugng Xi mang.

V61 ham lugng xi mang 1a 10% thi cuong do
khang nén 1 truc qu ting 1én gap 3.97 lan so
v6i gia tri ban dau. Vi ham luong xi ming 1a
6% thi cuong do khang nén 1 truc qu tang 2.77
lan.

Nhu vy c6 thé thiy trong 3 loai phu gia da
thi nghiém thi chi c6 xi mang lam tdng cudng
do cua dat boi lang long ho Loi Pong. Tuy
nhién, néu sir dung ham luong xi ming 1on
dé ting cudng do ngoai viéc khong hiéu qua
vé kinh té con lam cho vat liéu thu dugc rat
gion, d& xuét hién cac vét nat khi co bién
dang nho [16, 17], loai dat nay khong phu
hop dé 1am vat liéu dip cac 16p chéng tham
cho dap dat.

Dé lya chon ham lwong xi ming phi hop can
phan tich thém dic trung vé bién dang cua dat
dugc gia cb, mo dun bién dang ciia dat duoc gia
cb phai xap xi bang m6 dun bién dang cia dat
dap dap. Tir méi quan hé giita Gng suat va bién
dang ctia mau dét trong thi nghiém nén né hong
tur do (hinh 2.5) ta x4ac dinh duoc mé dun bién
dang Eso ctia mau dat gia ¢ nhu sau (Bang 2).

Hinh 2.6: M6i quan hé giita vmg sudt va bién
dang trong thi nghiém nén no hong tu do cua
cde mdu gia cé xi mang véi cdc ham lwong
khac nhau

Bang 2: Gia tri mé dun bién dang Eso véi

cac ham lwgng xi mang khac nhau

Stt % Xi mang Eso (KG/cm?)
1 0 18,97
2 2 48,96
3 4 56
4 6 63,97
5) 8 143,85
6 10 167,36

Theo [4] gié tri m6 dun bién dang cua vat li¢u dép
dap cua nhom cac hd duoc khao sat ndm trong
khoang tir 50 kG/cm? dén 70 kG/cm?, nhu vy xét
vé dic trung bién dang thi ham luong xi ming
2%, 4% va 6% déu phu hop. Tuy nhién, voi ham
lugng xi mang la 2% va 4% thi cuong do khang
nén mét truc nd hong chi tang lan luot 13 1.59 va
1.97 thip hon nhiéu so véi mirc ting 2.77 ctia ham
lugng 6%.

Téng hop cac két qua thu duoc, nhom nghién
ctru dé xuat ham lugng xi mang toi wu d6i voi
dat boi lang hd chira & Ha Tinh 13 6%.

3. KET LUAN

Trén co so cac két qua thi nghiém nén mat truc
no hong tu do ciia cic mau dat boi lang duoc
lay & h6 chtra nude Loi Pong, huyén Ky Anh,
thudc tinh Ha Tinh, duoc gia ¢ vé6i 3 loai phu
gia khé&c nhau 1a tro bay, puzzolan va xi mang
v6i cac ham lugng khac nhau c6 thé rat ra cac
két luan sau:

- Trong 3 loai phu gia dugc sir dung thi chi co
xi mang lam ting cudng do cua dat boi ling
long hd, cuong do khang nén ting ty 1& thuan
v61 ham lugng xi mang.

- Khi ham luong xi ming 16n hon hoic bang
8%, mau dét gia cb c6 mo dun bién dang 10n,
khong phi hop 1am vat liéu dap déap.

- Ham luong xi ming tdi wu dé gia cd dat boi
ling long hd duoc nhom nghién ciru dé xuat 1a
6%, voi ham lugng nay cuong do khang nén
mot truc nd hong tu do ting so véi ban dau 2.77
lan.
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