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Abstracts: Utilization of Coal bottom ash (CBA) as well as finding the solutions to prevent saline
intrusion, meeting the needs of coastal infrastructure development have been considered by the
authors of the article for a long time. In this study, the authors focused on analyzing capillary
characteristics in order to find a suitable group of CBA particles, which can be applied in the design
of foundations with the high ability in restricting or preventing the effects of salt in saline
groundwater. The obtained results show that (1) The capillary height is inversely proportional to the
particle size: the larger the particle, the smaller the capillary height and vice versa. The CBA group
with a diameter of 2.0 - 5.0 mm has an average capillary height around 3.33 cm; a group of particles
size of 1.0 - 2.0 mm is 7.16 cm; a group of particles size of 0.5 — 1.0 mm is 23.36 cm. Meanwhile,
the group of particles size of 0.1 - 0.5 mm is 31.26 cm. (2) The capillary height is inversely
proportional to the salt concentration in the capillary solution: the maximum capillary height exhibits
with the lowest capillary solution salinity ~ 0.0 g/L, whereas it reaches minimum value when salinity
approximate 33.0 g/L. Thus, CBA with the same particle size of gravel (diameter from 2.0 to 5.0
mm) is able to block capillary flow. This study forms the basis for the design solutions of anti-saline
foundation, especially in the context of climate change and sea-level rise.

Keywords: Capillary, Coal Bottom Ash, Coal thermo electricity, Saline intrusion, Sea-level rise,
Foundation.
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Pic diém mao din va kha niang tng dung cua xi day
nhiét dién than lam vat liéu chong mao dan muoi cho
cong trinh xay dung ven bién
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Tom tat: Viéc nghién cau tan dung phé thai cdng nghiép ciing nhu tim kiém céc giai phap cong
trinh chéng nhidm min, dap (tng nhu cau phat trién co so ha tang ven bién dugc céc tac gia quan
tam tir lau. Trong bai bao nay, cac tac gia tap trung phan tich dac diém mao dan dé tim ra nhom hat
Xi ddy kich thuéc phi hop, st dung trong thiét ké méng cong trinh ¢ kha nang han ché, ngan chan
anh husng cua mudi trong nwdc ngdm do xam nhap man. Két qua nghién cau cho thay, (1) chiéu
cao mao dan ti I¢ nghich véi kich thuéc hat: hat cang lén, chiéu cao mao dan cang nho va nguoc lai.
Nhom hat xi duong kinh tir 2,0-5,0 mm c6 chiéu cao mao dan trung binh 3,33 cm; nhém hat kich
thuéc 1,0-2,0 mm la 7,16 cm; nhém hat tir 0,5-1,0 mm la 23,36 cm; nhém hat 0,1-0,5 mm la 31,26
cm. (2) Chiéu cao mao dan ti Ié nghich véi nong d6 mudi trong dung dich mao dan: chiéu cao mao
dan 16n nhat khi 6 man dung dich mao dan 12 0,0 g/L; nho nhét khi d6 man dung dich mao dan 1a
33,0 g/L. Nhu vay, xi day véi nhom kich thudc hat twong duong san soi (tir 2,0-5,0 mm) c6 kha
nang ngan chan dong mao dan tét nhit. Nghién ciru nay lam co s cho cac giai phap thiét ké méng
cong trinh chéng mao dan mudi lién quan dén xam nhap man, nhit 14 trong bdi canh bién ddi khi
hau va nudc bién dang hién nay.

Tir khéa: Mao dan, xi day, nhiét dién than, nhiém min, nudc bién dang, cong trinh dan dung.

1. Mé dau

Nhi&m man la mét loai hinh thién tai kha pho
bién & cac quédc gia ven bién, nhét la nhitng ving
dat thap ven bién. Trong bdi canh bién doi khi
hau va nudc bién dang, qua trinh xam nhap man
di&n ra manh m& va anh huong khdng nho dén
doi song, kinh té, xa hoi va co so ha tang. Do
man cua dat dugc xac dinh théng qua nong do
mubi trong dung dich nuéc chiét xuat tir dat bao
hoa. Theo d6, dat dugc coi 1a khdng nhidm mazn
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néu c6 ndng do mudi < 3 g/L, khi ndng d6 nay >
12 g/L thi dat duoc coi 1a dt nhidm man [1].
Anh huong caa nhiém mian da duoc cac nha
khoa hoc nghién cau tir 1au, dang ké téi nhu cac
tac gia M.N. Terletskaya; A.l. Grot; A.E.
Oradovskaya; L.N. Lomize... dd nghién cuu trén
nhiéu loai dit khac nhau [2-4]. V.P. Petrukhin tur
nhitng nghién ciru ly thuyét va thuc nghiém trén
cac loai dat hoang thd c6 chira thach cao khu vuc
Trung A, Kazakhstan, Ukraine... Ong da dé cap
dén bién dang x6i ngam, dic trung do bén cua
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dat nhidm man, nhimg diém can quan tam chi y
trong viéc khao sat dia k§ thuat ciing nhu thiét
ké mong cho cong trinh xay dung trén dat nhiém
man thudc cac ving dat noi trén [3,5]. Mic du
vay, mét giai phap chéng nhiém man hiéu qua
cho cdng trinh van chua dugc dua ra trong céac
nghién cuu nay.

O trong nudc, ¢d nhiéu tac gia tap trung
nghién ctru ¢ cac linh vuc khac nhau, nhung chu
yeu ve cac khia canh méi truong, sinh thai, nong
nghiép hoac danh gia hién trang, dac diém, dlen
bién ciia xAm nhap man. Céc nghién ctru Ve tac
dong cua nhidm min dén co sé ha tang k¥ thuat,
cdng trinh ven bién chua duoc quan tdm nhiéu.
Niam 1990, Pham Vin Ty, Pd Minh Toan cho
rang, tinh chat dat sét tram tich Dé t khu virc
ven bién thay d6i kha nhiéu so voi dat sét trong
tram tich Dé t&r & ddng bang chau thd, chu yéu
do kha ning chtra mudi trong dét khac nhau [6].
DPén nam 2002, T6 van Lan d3 tap trung nghién
ctru su bién d6i mot s6 tinh chat co 1y cuia dat loai
sét ven bién trong cac diéu kién nhiém man va
tac dong ctia mudi déi véi cong trinh ven bién
[7]. Tuy nhién, day la nhitng nghién ctru budc
déu, 1am co & cho cac nghién ciru sau nay.

Trong nhimg nim gan déy, truée tinh hinh
gia tang xam nhap man va cac tac dong tiéu cuc
ctia nhiém man dén hé thdng co sé ha tang ven
bién, dic biét 1a duong giao thdng va cong trinh
xay dung dan dung, Nguyén Ngoc Truc va cong
su dé c6 loat cdng trinh nghién ctu V& tac dong
ciia mudi hoa tan dén nén dat va cong trinh. Céac
nghién ciru dién hinh phai ké dén nhu “Hanoi
Cohesive Soil in Salt-Affected Conditions: Soil
Properties and 2D Consolidation Analysis” [8],
“Effect of saline intrusion on the properties of
cohesive soils in the Red River delta, Vietnam”
[9], “Soft soil in salt-affacted media:
geotechnical perspectives” [10], “Bearing
capacity analysis of Hanoi soft ground improved
with reinforced foundation pad” [11], “Study of
deformation of salt-affected soils by FEM, a case
study of soft soil in the Red River delta,
Vietnam” [12], “Mot s6 diac diém dia k§y thuat
cliia dat yéu Ha Noi trong méi truong nhidm
man” [13], “Secondary consolidation of hanoi

soft soil in saline saturated media related to
climate change induced sealevel rise” [14].

CAc tac gia da di sdu nghién clru, danh gia su
bién doi cac tinh chat cua dat trong diéu kién
nhiém man, cac dic diém bién dang, lun so cip
va thtr cap va phan tich st chiu tai cia nén dat
nhiém man. Bé danh gia rd sy bién ddi ciing nhu
mirc do bién d6i cac tinh chat caa dat khi bj
nhiém man véi nong do cao hon, dong thoi da
bude dau dat van dé lién quan dén cac tuong tac
hoa ly xay ra bén trong cau tric cua dat nham
luan giai nhitng bién d6i cua cac tinh chat cua dét
trong moi truong man [1-4]. Mdc du da co
nhirng cdng trinh nghién ctru quan trong, nhung
nhirng ¥ tuong nghién ciru giai phép thiét ké mot
loai méng cong trinh c6 kha néng phong, chong,
ngdn chan qua trinh mao dan mudi lién quan dén
nhiém min van chua cé.

Trong bdi canh hoat dong cong nghi¢p phat
trién manh m& ¢ Viét Nam hién nay, nguén phé
thai cong nghiép nhu tro, xi dang tré nén du thira
va gay nhiéu hé luy vé méi trudng. Ca nudc hién
c6 khoang 21 nha may nhiét dién dang hoat dong
V6i téng cong suét 14,848 MW, tiéu thu khoang
45 trigu tan than méi nam va thai ra hon 16 triéu
tan tro xi (tro bay va xi ¢ay) mdi nam. Uéc tinh
dén nam 2025, s& c6 khoang 47 nha may nhiét
dién c6 cong suat khoang 26,000 MW, cac nha
may nay sé tiéu thu khoang 63 triéu tan than mdi
niam va téng luong tro s& vuot qua 30 triéu tan
mdi nam [15]. Trén thuc té, tong lugng tro than
tiéu thu khoang 20% ~ 30% (chu yéu la tro bay),
trong khi xi day hau nhu chua duoc sir dung va
chu yéu duge luu gitr trong céc béi thai cia nha
may.

Viéc nghién ctru tdn dung phe thai cong
nghiép lam vat liéu chéng mao dan mudi lién
quan dén nhidm man duoc tac gia quan tam tir
lau. Trong bai béo nay, cac tac gia dé cap dén
kha nang ung dung cua xi day nhiét dién than
lam vat liéu chéng mao dan mudi cho cong trinh
dan dung ven bién. Két qua nghién ciu lam co
so cho cac gidi phap cong trinh chong nhiém man
nham dap ang nhu cau phat trién co so ha tang
ven bién.
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2. Phuwong phap nghién ciru
2.1. Chuan bi méu

Dé nghién ciru dic diém mao dan caa nuéc
man trong moi truong xi day nhiét dién than, tac
gia da chuan bj 25 kg mau dugc ly tai bai xi thai
tai Pha Lai (Hinh 1). Mau duoc rdy, phan chia
thanh 4 nhom cép hat twong dwong voéi san (5,0
— 2,0 mm), cat hat thd (2,0 — 1,0 mm), cét hat
trung (1,0 — 0,5 mm), va cat hat min (0,5 - 0,1
mm). Dung dich mao dan duoc st dung 1a nuéc

bién nhan tao c6 7 nong do man khac nhau, bao
gébm 0,0 g/L, 4,95 g/l, 9,9 g/L, 14,75 g/l, 19,8
g/L, 24,75 g/L va 33,0 g/L. Pay la cic ndng do
mudi twong g véi cac mic nhidm man 0, 15,
30, 45, 60, 75 va 100% dd man cua nudc bién -
néu xem d6 man trung binh ciia nude bién 1233,0
g/L. Viéc sir dung cac nong d6 mudi khac nhau
trong moi trudng Xi day cip hat khac nhau nham
xac dinh chiéu cao mao dan cua mdi nhém vat
liéu, dé tir d6 tim dwoc cap hat téi wu cho cac giai
phap méng cong trinh chéng nhidm man cua
cong trinh xay dung dan dung ven bién.

Hinh 1. Xi ddy nha may nhiét dién Pha lai 2, Hai Duong [16].

2.2. Phuong phdp xdc dinh kha nang mao dan
cua vt lieu (ASTM C1585—13)

Mao dan 12 hién tugng chit long tu dang 1én
cao trong vung khong gian hep ma khdng can,
tham chi ngugc hudng vai ngoai luc. Nguyén
nhén do ban than trong cht long ¢6 luc dinh wét.
Khi lgc dinh w6t I6n hon suc cing bé mit
thi dung dich duoc kéo 18n trén bé mat chat long
mot khoang cach nhat dinh (Hinh 2). Chiéu cao
mao dan phu thudc vao kich thudc hat, do dong
nhét cta vat liéu trong moi truong mao dan (tiét
dién 6ng mao dan), va thanh phan hoéa hoc cua
dung dich mao dan. B¢ hit nuéc mao quan duoc
dic trung bai chiéu cao muc nudc dang trong vat
lidu (hy), duge xac dinh bang cong thac (*) dudi
day va duwgc mo ta trén Hinh 3:

_ 26cosf
by = 2220 (%)

Trong d6: S1a stic cang bé mat; #1a goc tham
udt; g la gia toc trong truong; r la ban kinh ong
mao quan; y la khoi lugng riéng cta nuéc.

Nudce dang -
trong éng
mao dan [

Khay dung mréc

Hinh 2. Hién trong mao dan trong 6ng co tiét dién
khac nhau.
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Hinh 3. M6 ta cong thire xac dinh d6 mao dan.

Gia tri chiéu cao mao dan tdi da theo thoi
gian cua vat liéu roi twong tng cac cap kich
thuéc hat tham khao duogc cho trén Bang 1:

Bang 1. Thoi gian dat dén gia tri cuc dai cua hy phu
thugc vao kich thudce hat [17]

Kich thuéc hat | Chiéu cao mao | Thoi gian,
vat liéu, mm dan Hy, cm ngay
5-2 3,5 3
2-1 6,5 4
1,0-0,5 13 6
05-0,1 25 8

Thi nghiém xac dinh chiéu cao mao dan
dugc thuc hién véi 4 cap hat da dugc ray qua
trong budc chuan bi mau thi nghiém. Lay bdn
dng thuy tinh ho hai dau c6 duong kinh 4,8 cm,
bit chat mot dau 6ng thay tinh bang vai dia ky
thuat khong dét sau do d6 luong cat can thiét
nhiéu hon chiéu cao mao dan cuc dai cua céac
mau vai thanh phan hat khéc nhau.

Trén khay dugc 16t mot 16p vai dia ky thuat,
dung dich mao dn dugc do vao khay ngap ong
thuy tinh 3,0 mm. Dung dich mao dan dugc cung
cap vao khay thuong xuyén dé dam bao muc
nudc trong khay luén ¢ muc 3,0 mm. Qua trinh
mao dan xay ra ngay sau khi dung dich mao dan
Xuat hién trong khay. C6 thé nhan thiy ngay muc
nudc thdm 1én cao hon myc nuée & khay, mdi
loai vat ligu khac nhau, & cac cap hat khéac nhau,
nong d6 mudi trong dung dich mao dan khéac nhau
s& 6 chiéu cao mao dan khéac nhau (Hinh 4).

Hinh 4. Thi nghiém xéc dinh kha ning mao dan cua vat liéu.
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Ngay khi qué trinh mao dan bat dau, quan sat
va do chiéu cao mao dan lién tyc theo thoi gian.
Doc sé do cot nudc theo thoi gian lan luot 13 1,
2, 5, 10, 15, 20, 30, 45, 60, 90, 120, 180, 240,
360,... phut, dén khi s6 doc giita hai lan doc gan
nhau nhat khong thay doi thi dung thi nghiém
(khoang 2 - 3 ngay) [17].

Thiét 1ap mdi quan h¢ giira thoi gian mao dan
t (min) va chiéu cao mao dan hy (cm). Tir 46 phan
tich, danh gia mdi quan hé giira ndng d6 mudi va
chiéu cao mao dan cua vat ligu roi [17].

3. Két qua nghién ciru

3.1. Bac diém ciia xi day nhiét dién Pha Lai, Hdi
Duong

Trong nghién cttu nay, tac gia sir dung xi day
nhiét dién than cta nha may nhiét dién Pha Lai,
Hai Duong. Tro xi cua cac nha may nhiét dién
goém cac thanh phan tao ra tir qua trinh phan hay
va bién ddi chat khoang c6 trong than da va cac
phu gia. C4c san pham chinh trong xi d4y nhiét
dién than theo cong nghé tang sbi tuan hoan
(CFB) tai nhiét dién Pha Lai gdm 85% tro bay va
thach cao, 15% xi day.

Xi day 1a nhitng hat vun roi, 1a thanh phan
khong chay dwoc, tap trung & day 16. Thanh phan

100

phan hoéa hoc chinh cua xi day 1a cac oxit SiO,
Al>,O3, Fe;,0O3 ngoai ra con cé CaO, MgO, SOs,
K20, Naz0, TiO2, CaOy, CaSOa4, ngoai ra con co
mot lugng than chua chay hét [16, 18]. Ham
lugng SiO; va Al,Os cao nén tro day cling c6 kha
nang hoat dong nhu mot vat liéu pozzolanic. Mat
khéc, su c6 mit cua cac thanh phan CaO, SOs,
CaSO.,... s& thiic day cac qua trinh hydrat hoa
va sulphate lién quan dén CaO, CaSO; khi tiép
xUc véi nudce 1a didu kien thuan loi dé cai thién
cuong do cua tro day hoac hdn hop giita tro day
véi cac chat két dinh khac do sy hinh thanh cac
chat két dinh mai.

Két qua phan tich mau cho thay, khéi lwong
riéng cua xi day twong dwong véi khéi luong
riéng cua d4 diam, san cac loai. Thanh phan hat
clia xi day dung cho nghién ctru dao dong tir cap
hat tuong duong hat cat min (0,125 mm) dén hat
san (20,0 mm) va duogc thé hién ¢ Hinh 5. Trén
dd thi thanh phan hat, nhém hat trung — tho
chiém chu yéu (54.2%), sau @6 1a nhém hat cudi
san (45,2%), nhom hat bot chiém rat it 0,64%.
Véi nhitng chi tiéu trén, tham khao tiéu chuan
TCN 304 — 03 nhan thay xi day sir dung cho
nghién ctiu thudc loai cp phdi C, c6 kha ning
lam chat cao. Tuy nhién, do thoi det cua hat xi
cling chiém mot ham luong dang ké, khoang
22,7%, lam giam chirc nang lam chat va cuong
do cua xi day.

S0
80
70
&0
50
40

Phin tram lot riy (%)

30
20
10

0.001 0.01 01

1 10 100

Puing kinh (mm)

Hinh 5. Thanh phan hat cua xi day nhiét dién Pha Lai.
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Thi nghiém thim duoc thuc hién theo tiéu
chuin ASTM C1585-13 cua Hi¢p hoi Thi
nghiém va Vit liéu Hoa Ky dé danh gia tinh thAm
cua hdn hop vat lidu va tirng nhém cép hat trong
xi day. Ap dung phuwong phép xic dinh hé sb
tham bang phuong phap cot nude khong doi,
ddng thoi sir dung dinh luat chay tang cua Darcy
dé tinh hé sé tham cua xi day tai moi nhiét do xac
dinh duoc do trudc khi lam thi nghiém, hé sb
tham duoc xac dinh bai cong thuc:

Kih = 0.01565%

Trong d6, Ku 1a hé sb tham cua dat ¢ nhiét
d6 nudc thi nghiém, cm/s; t 1a thoi gian thdm
(gidy); B la hé s thiét bi, duoc x4c dinh boi cong
thic B = (-In(1-y/H)); y 1a dudng nuéc thim, y
=10 (cm); H la chiéu cao cot nuwéc, H = 30cm ;
7 12 hé s6 nhiét duoc xac dinh bai cong thie 7 =
0,7+0,03.T ; T la nhiét d6 nudc tai thoi diém thi
nghiém.

Cac két qua thi nghiém duoc thé hién trén
bang 2, qua d6 c6 thé nhan thay, hdn hop tro xi
day 16 nhiét dién than c6 hé s6 thdm trung binh
1a1,04.10"* cm/s. Nhom cép hat twong duong san
s0i co hé sd tham 16n nhét, xdp xi 1,117.107;
nhom cép hat trong dwong cat min c6 hé s tham
nho nhit, khoang 1,866.10°.

Bang 2. Hé s6 tham cuia xi day nhiét dién Pha Lai

Cép hat vat liéu H¢((S:Om;2)am
Hdn hop 1,04.10*
San soi .1.,1:].710’3
Hat tho 7,45.10%
Hat trung 7,74.10_4
Hat min 1,866.10°°

3.2. Bdc diém mao dan cua xi day nhiét dién
trong moi truong nhiem man

Cac thi nghiém trong phong tap trung xac
dinh chiéu cao mao dan & cac cap hat khac nhau.
Str dung dung dich mao dan c6 nong dé mudi hoa
tan khac nhau nham danh gi4 anh huéng cua do
man dén chidu cao mao dan. Céc sé liéu thi

nghiém dugc do lién tuc theo thoi gian cho dén
khi chiéu cao mao dan dat 6 6n dinh, tic 1a gia
tri lan doc sau khong khac gia tri lan doc trudc.
Hau hét thoi gian thi nghiém dat 6n dinh sau
khoang 2800 phat (khoang 2 ngay). Thi nghiém
két thlic sau toi da 3500 phit.

Thi nghiém xac dinh kha ning mao dan cua
i day nhiét dién than trong méi truong nhiém
man duoc tién hanh véi 7 cip nong do mudi,
gom 0,0g/l; 4,95g/l; 9,99/I; 14,85g/I; 19,8g/I;
24,75g/1; va 33,0g/1. Viéc lya chon c4c cap ndng
d6 mudi dua vao d6 man trung binh cua nuéc
bién Viét Nam. Néu xem ndng d6 0,0 g/l tuong
g véi 0% d6 man nudc bién thi 33,0 g/ twong
g voi 100% dd man trung binh cia nude bién.
Céc cap nong d6 mudi duoc lya chon & trén la
gia tri trung binh tir 0 dén 100%. Gié trj chiéu
cao mao dan cho mdi cap kich thudc hat cua vat
liéu 1a gié tri s6 doc cudi cung, va ciing 1a gia tri
I6n nhét trén dudng cong. Bang 3 tom luoc cac
gia tri chiéu cao mao dan cua cac dung dich trong
cac cap hat thi nghiém cua xi day.

Bang 3. Chiéu cao mao dan ciia dung dich véi ndng
d6 muoi khac nhau trong xi day 10

Nong d6 dung dich mao dan (g/L)
0,0 [4,95] 9,9 |14,85/19,8|24,75|33,0
Hat min |36,5[34,0|28,5| 29,8 |31,2| 32,8 | 26,0
Hat 26,9(25,2|124,5| 21,2 |20,0| 23,2 |22,5
trung
Hatthé | 95|77]65] 63 |56 75 |70
Sansoéi |48 140(30] 25 |22 35 (33

Két qua thi nghiém 1a duong cong thé hién
méi quan hé gitra chiéu cao mao dan (cm) theo
thoi gian (phat). Vi tat ca 4 cap hat déu co thé
xay dung dugc phuong trinh quan hé giita chiéu
cao mao dan theo thoi gian twong ng véi moi
nong d6 mudi. O giai doan dau cua thi nghiém,
su gia tang chiéu cao mao dan dién ra rat nhanh,
phuong trinh quan hé c6 dang duong cong cua
ham logarity = a.In(x) + b. Tiép theo 1a giai doan
on dinh véi duong cong di ngang, phuong trinh
quan hé cé dang ham tuyén tinh bac nhaty = ax
+ b, véi y la chiéu cao mao dan, x la thoi gian.
Hé sé twong quan R? cua cac ham nay déu Ién
hon 0,85 (Hinh 6).

Cép hat
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Hinh 6. Chiéu cao mao dan (h) theo thoi gian (t) trong ting loai dung dich mao dan cia cac nhém xi day.
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Tir cac dudng cong hy - t, ¢6 thé nhan thay
chiéu cao mao dan quan hé ti 1 nghich véi kich
thudc hat cua Xi ddy. Kich thudc hat cang tang
thi kha nang mao dan cang giam, Cap hat twong
duong cat min c0 chiéu cao mao dan Ién nhit,
cap hat twong dwong san soi ¢ chiéu cao mao
dan nho nhat. Cu thé, hat cap hat san soi (5-2
mm) c6 chiéu cao mao dan trung binh 3,33 cm;
Vai cét hat tho (2-1 mm) la 7,16 cm; cét hat trung
(1-0,5 mm) la 23,36 cm; céat hat min (0,5-0,1
mm) la 31,26 cm.

Két qua phan tich thu duoc cho thay, dién
bién quéa trinh mao dan theo thai gian cua dung
dich mudi trong xi day c6 tinh quy luat. Panh gia
mét cach khai quat, chiéu cao mao dan trong cac
cap hat xi day giam khi bi nhiém man. Tuy nhién,
dién bién s thay ddi chiéu cao mao dan theo cac
nong d6 mudi khéa phuc tap. Hinh 7 thé hién méi
quan hé chiéu cao mao dan (hy) theo nong do
mudi cua cac nhom kich thuéc hat, trong do,
dudng dut doan mau do 1a duong trung binh dién
bién chiéu cao mao dan. Vi cdp hat tuong
duong cat hat trung, cat hat thd va san, chiéu cao
mao dan giam dan khi nong d6 mudi ting 1én tir
0,0; 4,95;9,9; 14,85 dén 19,8 g/L. Sau do, tir do
man 19,8 g/L dén 24,75 g/L, chiéu cao mao dan
ting nhe 1én cao hon gia tri hy & cac d6 man
truge, nhung van thap hon hy trudng hop dung
dich mao dan 0,0 g/L. Khi ndng 6 mubi cao hon
24,75 g/L va tang dén 33,0 g/L, chiéu cao mao
dan giam dan véi muc giam khé lén.
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Hinh 7. Chiéu cao mao dan (hy) theo nong do mudi
cta cac nhom kich thudc hat xi day.

Véi nhém vit liéu cap hat min, su giam chiéu
cao mao dan khi nhiém man chi dién ra khi dung
dich mao dan c6 ¢6 man tir 0,0 dén 9,9 g/L. Khi
d6 man man vuot qua 9,9 g/L 1én dén 24,75 g/L,
chiéu cao mao dan hy ting dan dang ké. Sau do
man 24,75 g/L, chiéu cao mao dan lai giam
manh, thip hon chiéu cao mao dan tai 0,0 g/L.

Nhu vay c6 thé nhan thy, chiéu cao mao dan
h trong xi day dat gié tri cao nhat khi dung dich
bdo hoa chua bi nhiém man, hay nong do mudi
1a 0,0 g/L; va hx hau nhu nho nhat khi dung dich
bdo hoa dat dén d6 man nghién ciu, tuong
duong nudc bién tu nhién (33,0 g/L). O khia
canh kich thudc hat, hy ti 1€ nghich véi duong
kinh mao din, hay duong kinh hat. Chiéu cao
mao dan 16n nhit khi méi tredng bdo hoa cé cap
hat tuong duong cat hat min, va nho nhét trong
moi truong bdo hda cé cap hat tuong dwong san
SOi.

4. Thao luian

Chiéu cao mao dan dugc tinh toan ly theo cac
nguyén ly vat 1y thong thuong. Chiéu cao d6 phu
thudc vao do dong nhat ciia méi truedng mao dan,
hinh dang va kich thwdc hat vat liéu trong moi
truong (tac 1a goc tham wdt, va ban kinh mao
quan), thanh phan héa hoc va néng d6 dung dich
mao dan (tic 14 ste cang bé mat va khéi luong
riéng cua dung dich). Do d6, két qua thi nghiém
thu duoc cd sy phan di kha rd rang giira cac mau
vat liéu, cac cip hat, va nong do mudi cua dung
dich.

Trong mdi trudng nhiém man, chiéu cao mao
dan cua dung dich nho hon khi chua nhiém man
la do ndng @6 mudi trong dung dich cang tang thi
khéi lugng riéng y cua nude cang cao. Dong thoi,
khi ndng d6 mubi ting dan dén suc cing bé mat
dung dich & giam xudng, diéu ndy din dén goc
thAm wot 0 cua dung dich ting 18n, khi d6 gia tri
cosO trong cong thuc (*) giam xubng. Bén canh
d6, chiéu cao mao dan hx con phu thudc vao
thanh phan hda hoc cua dung dich bao hoa. Vi
du, dung dich chra mubi an natri chlorua NaCl
thuong 1am chiéu cao mao dan thip hon dung
dich nudc tinh khiét, trong khi dung dich chira
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kiém NaOH lam chicu cao mao dan cao hon ci
dung dich nuéc tinh khiét va natri chlorua NaCl.

Trong nghién ctu nay, su bién ddi chiéu cao
mao dan trong xi day tir cac cap hat twong duong
san soi, cat hat tho, cat hat trung va cat hat min
thé hién rat rd rang, do kich thudc hat lién quan
dén ban kinh mao quan. Cap hat cang lén, chiéu
cao mao dan cang nho va nguoc lai. Anh huong
cua nong d6 mudi trong dung dich 1&n chiéu cao
mao dan & clng mot cap kich thuéc hat thé hién
kha phtrc tap. Giai doan do man nghién cau &
muc trung gian trung gian, tc la tir 19,8 g/L dén
24,75 g/L, chiéu cao mao dan ting Ién cao hon
chiéu cao & cac d6 man trude lién trude. Mac du
su gia ting chidu cao mao dan khi d6 man ting
Ién chi xay ra véi gia tri vira phai, chua vuot qua
chiéu cao ban dau nhung day 1a diéu kha bat
thuong. Can c6 thém s luong cac thi nghiém dé
khang dinh va giai thich diéu nay. Duong xu thé
hay duong gia tri trung binh cua chiéu cao mao
dan theo nong d6 mudi cua cac nhom kich thudc
hat xi d4y van giam dan khi nong d6 mudi tang
1én.

Xi day nhiét dién than di duoc quan tdm
nghién cau va tng dung nhidu trén thé gioi.
Ching dugc dé xuat sir dung 1am vat liéu xay
dung, san lap va phu gia. Mac du vay, hau nhu
chua c6 cac y tuong nghién ciru tng dung xi day
lam vat liéu chéng mao dan mubi lién quan dén
nhiém min cho cdng trinh xay dung dan dung,
dic biét trong bdi canh bién ddi khi hau va nudc
bién dang. Vi thé, nghién ciru ndy s& 1a co s¢ cho
cac gidi phap thiét ké mong, cong trinh chéng
mao dan mudi lién quan dén xam nhap man. Cu
thé, trong thiét ké moéng cong trinh, c6 thé dua
VA0 tuong quan giira chiéu cao mao din vai kich
thudc hat dé bé tri mot 16p da san dam dudi nén
va trén muc nuéc ngam dé ngin chian dong mao
dan, tir d6 s& giam duoc su lan truyén mudi trong
than cbng trinh.

5. Két luan
Trong béi canh bién d6i khi hau va nuéc bién

dang, tai bién nhiém man dién ra ngay cang
nghiém trong, anh hudng dén cac hoat dong kinh

té - cong trinh ven bién. Trong bai béo nay, cac
tac gia dé cap dén kha nang ung dung cua xi day
nhiét dién than lam vat liéu chéng mao dan mudi
cho cong trinh dan dung ven bién. Ngudn xi day
dugc lay tir nhd may nhiét dién Pha Lai, Hai
Duong. Chiing dugc riy dé phan chia thanh cac
nhom cép hat twong duong san soi, cat thd, cat
vira, cadt min. Dung dich dung cho thi nghiém
mao dan 1a nude bién nhan tao ¢ cac nong do
mubi 0,0; 4,75; 9,9; 14,85; 19,8, 24,75; va 33,0
g/L. Thi nghiém duoc thuc hién nham xac dinh
chiéu cao mao dan theo thoi gian cua cac nhém
hat xi trong cac méi truong nhiém min khac
nhau.

Két qua nghién ctru da xac dinh dwgc nhom
kich thudc hat c6 kha nang ngan chan dong mao
dan, chéng nhiém man va lan truyén mudi trong
than cong trinh. Cu thé:

- Chiéu cao mao dan ti 1& nghich véi kich
thudc hat. Hat cang 16n, chiéu cao mao dan cang
nho va nguoc lai. Nhom hat xi kich thudc tuong
duong san soi (5-2 mm) c6 chiéu cao mao dan
trung binh 3,33 ¢cm; véi cét hat thd (2-1 mm) la
7,16 cm; cét hat trung (1-0,5 mm) la 23,36 cm;
cat hat min (0,5-0,1 mm) la 31,26 cm.

- Chiéu cao mao dan ti 1& nghich véi nong do
mudi trong dung dich mao dan. Chiéu cao mao
dan 16n nhat khi 6 man dung dich mao dan la
0,0 g/L; nhé nhét khi d6 man dung dich mao dan
la 33,0 g/L. Su phu thudc cua chiéu cao mao dan
vao ndng do mudi khdng qué 16n trong nhom hat
tuong duong san soi va hat tho, do d6 c6 thé xem
xét str dung cac nhom hat nay lam vat liéu chong
mao dan mudi cho cong trinh dan dung ven bién.
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