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Abstract

Settling velocity is an important parameter affecting the characteristics of sediment transport. Especially for
cohesive sediment in estuarine or mangrove areas, determination of settling velocity is extremely complex.
The study focuses on anlalyzing the relationship between settling velocity and sediment concentration.
Based on the empirical formulas of Hwang (1989) and experimental data of Mehta and Li (2003), the
settling velocity by concentration is considered with variation of four parameters a, b, m and n. The method
is applied to calculate the settling velocity of cohesive sediment in Can Gio Biosphere Reserve, Ho Chi
Minh city. From collected sediment samples in fieldwork, the settling column test is used to determine
settling velocities. With 38 data of experimental settling velocity, the semi-empirical curve is determined.
The results show that the settling velocity in free settling is about 0.28 x 10” m/s; the maximum velocity is
about 0.99 x 10 m/s corresponding to the maximum concentration of 4.7 kg/m>. The resulting values of a,
b, m and n are 0.05; 3.5; 3 and 3.2, respectively. The results are reliable to real applications.
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Xac dinh van téc ling dong ciia tram tich cé két theo phwong phap
dwong cong ban thuc nghiém
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Tom tat

Vin téc ldng dong trim tich 1a tham s6 quan trong tAc dong dén tinh chét cia qua trinh van chuyén trim tich.
Dic biét dbi vai hat tram tich cb két tai cac ving bai bdi cira sdng hozc viing rirng ngap man, viéc xac dinh
gi tri cua van téc ling dong trim tich 1a vo cuing phirc tap. Méi lién hé giita van téc ling dong va ndng do
tram tich dwoc d& cap dén trong cong trinh ndy. Dya trén nghién ctu cua Hwang (1989) va céc s liu do
dac thuc nghiém cua Mehta va Li (2003), cong thiic thyc nghiém tinh toan van téc ling dong tram tich theo
ndng dé tram tich véi s phu thuoc vao bbn tham sé dic trung a, b, m, n duoc nghién ciru. Tir d6, cong thirc
dwoc &p dung dé tinh toan van toc 1dng dong tram tich tai ving ring ngap man Can Gio, thanh phd Ho Chi
Minh. Tir c&c mau trdm tich thu thap tai hlen truong, ¢ot chim Iang trong phong thi nghlem dugc st dung dé
xéc dinh van téc ling dong trim tich theo nong d6. V6i 38 mau sb ligu van téc Iang dong tram tich thu duoc,
dudng cong ban thuc nghiém mé phong méi lién hé giira van téc ling dong va ndng do tram tich duoc xac
dinh. Két qua cho thay gi4 tri van tdc ling dong tram tich tai vang chim ling ty do khoang 0,28 x 10™ m/s;
gié tri van téc ling dong trdm tich cuc dai dat 0,99 x 10 m/s ung véi ndng do cuc dai 4,7 kg/m®. C4c gia tri
a, b, m, n lan luot 1a: a = 0,05; b = 3,5; m = 3; n = 3,2. Két qua thu duoc phd hop véi diéu kién thyc té va
dang tin cay.

Tir khéa: Van téc ling dong, tram tich ¢ két, duong cong bén thuc nghiém, thi nghiém cot chim léng, ring
ngap man, Can Gio.

GIOI THIEU

Van téc Iang dong W, 1 van téc cudi cing
cta tung hat tram tich riéng l¢ Iang dong lai
trong chat long yén tinh. Van téc Iang dong phu
thugc vao kich thudc hat va co thé xac dinh van
téc ling dong dua vao duong kinh hat, mat d6
va d6 nhot cua chung bang dinh luat Stoke [1].
D1eu nay duoc ap dung kha de dang dol Véi
tram tich khong co két, nhung d6i véi tram tich
cb két, viéc tinh toan van tdc ling dong tré nén
phauc tap hon do qua trinh keo tu
(flocculations).

Mot s6 nghién ciru chi ra rang van téc ling
dong cua tram tich c¢b két phu thuoc vao hinh
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dang, Kich thuéc va mat do cua cac khéi keo
[2-4]. Tuy nhién, van tbc Iang dong cua tram
tich cb két con phu thuoc vao nhiéu yéu té khac
nhu qua trinh rdi, nong do tram tich lo ling va
dé man [5] Trong do c6 kha nhleu nghién cau
dua ra cac két qua vé su thay ddi cua van téc
Iang dong khi néng do tram tich lo ling thay
dol Su phy thuéc cua van toc Iang dong vao
nong do tram tich lo ling co thé duoc chia
thanh ba vung chinh: Ling dong tu do (free
settling), Iang dong do keo tu (flocculation
settling) va Iang dong do can tr¢ (hindered
settllng) Ross va Mehta (1989) de nghi rang:
ving ling dong tu do xay ra khi nong do thap
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hon 0,4 g/L, vung ling _dong do keo tu xay ra
khi gia tri nong do nam trong khoang 0,4-
2 g/L, va lang dong do can tro xdy ra khi nong
d6 cao hon 2 g/L [6]. Mot s6 tac gla da dua ra
cac cong thirc tinh toan cho ting ving nhu sau:
Burt (1986) dua ra cong thic tinh van toc lang
dong cho truong hop lang dong do keo tu [7];
Richardson & Zaki (1954) [8] va Winterwerp
(2002) [9] dua ra cbng thirc cho vung lang
dong do can tré. Hwang (1989) da dua ra duoc
cong thac thyc nghiém tinh toan van téc ling
dong cho ca vung Iang dong do keo tu va cin
treé [10], sau do, cong thuc nay tiép tuc duogc
Mehta va Li (2003) ap dung dé tinh toan van
téc ling dong [11]. Wolanski et al., (1992)
khong nhiing cho thay van toc Iang dong la mot
ham phi tuyén ciia nong do tram tich trong
ving lang dong do keo ty va ving ling dong do
can tré ma con chi ra duoc su phu thugc manh
mé& cua van toc ling dong vao qua trinh réi
[12] Bén canh d6, Shrestha va Orlob (1996)
con phét trién cong thic tinh toan van tc ling
dong phu thudc vao nong do tram tich lo lung
va ng suat dong [13] hay Furukawa et al.,

(1997) tinh toan van toc lang dong dua trén
phuong trinh chuyen tai cua khéi luong tram
tich, khi gia sir khong xét dén sy tai lo ling
[14]. Pac bi¢t, Manning et al., (2013) da tién
hanh rit nhiéu thi nghlem voi nhleu truong hop
khac nhau (thay doi kich thudc hat keo, thay
dbi ti 16 bun/cat trong hon hop tram tich hodc
cac gia tri ing suat r01) nham nghién ctru vé
dong lyc dinh két clia tram tich, cach thire
ching anh huong den qué trinh van chuyen
tram tich va van téc ling dong cua tram tich
[15]. Gan day, cac nha khoa hoc tlep tuc tinh
toan gia tri van tde lang dong cua tram tich ¢
két bang céch cai tién do chinh xac cua cac
thiét bi do dac ngoai hi¢n truong hodc k¥ thuat
- thiét bi do dac trong phong thi nghlem
Markussen va Andersen (2013) [16], Smith va
Friedrichs (2015) [17], Wendling et al., (2015)
[18].

Céc nghién ctru vé xac dinh van toc ling
dong tram tich & nudc ta con kha it. Cac két
qua vé van tdc ling dong dugc xac dinh thong
qua cong thire thuc nghiém. V6 Luong Hong
Phudc va nnk., (2008) da st dung cong thirc
tinh cua Furukawa et al., (1997) dé xac dinh
van toc ling dong tai ving rimg ngdp min

(RNM) Can Gio, thanh phdé HO Chi Minh.
Truong hop dong tridu - s6ng yéu, van toc lang
dong c6 gia tri trong khoang tir 2,0 x 10 m/s
dén 4.5 x 10 m/s va truong hop song manh,
van tdc léng dong dat 2,0 x 10° m/s [19].
Nguyén Vinh Bao Trung va V& Luong Hong
Phudéc (2015) da thiét ké cot chim lang dé xéac
dinh vén tdc ling dong d6i véi tram tich ¢ két
trong céc truong hop khéc nhau. Két qua cho
thiy van toc ling dong trung blnh lan luot nhu
sau: tai ndng do chuan van toc lang dong tram
tich dat 0,48 x 10 m/s; tai d0 muoi 20%0 van
toc lang dong tram tich c6 gia tri 0,4 x 10° m/s;
dbi véi tram tich c6 duong kinh hat tr
0,045 mm dén 0,075 mm thi van tdc ling dong
dat 1,06 x 10 m/s va tai ndng d6 cao, van toc
ling dong dat gia tri 0,13 x 10 m/s [20].
Gratiot et al., (2017) da nghién ctru qua trinh
dinh két cua tram tich tai ving ctra song Dinh
An, Tra Vinh. Trong nghién ctru nay, cac tac
gia di dua ra van toc ling dong trong hai
truomg hop: Lang dong trong ¢t nude tinh W q
va ling dong khi cac hat c6 trang thai dinh két
khac nhau W;.. Két qua cho thiy khi nong do
tram tich thdp hon 200 mg/L, Ws, dat 10° m/s
va Wi . dat 2 x 10™ m/s. Khi nong do6 tram tich
nam trong khoang tir 200 mg/L dén 3 g/L W q
dat gia tri cuc dai 1,8 x 10 m/s tai nong do
trAm tich 2,7 g/L va W dat gia tri cuc dai
6,3 x 10" m/s khi ndng d¢ tram tich 12 4,3 g/L.
Dbi véi nong do khoang 5 g/L, qua trinh lang
dong do can tr¢ chlem vu thé va van toc ling
dong giam theo nong do [2].

Nhu vay, viéc ke thira va tlep tuc phat trién
cac nghién ciru vé xé&c dinh van_ tbc lang dong
cua tram tich cb két 1a het strc can thlet Trong
cong trinh nady, van toc ling dong tram tich
duogc tinh toan dua trén cong thirc nghién ctru
cua Hwang (1989) cho hai vung lang dong:
Ving lang dong do sy keo tu va vlng lang
dong do su can tro. Trong do, van toc ling
dong tram tich dwoc tinh toan theo ndng do
tram tich (Cong thuc (1) Muc 2). Hwang
(1989) da thu thap cac mau tram tich bun tai
viing ho Okeechobee (Hoa Ky); su dung cot
chim lang dé tinh toan van toc Iang dong. Bén
canh sy phu thudc nong dong tram tich, két qua
tinh toan cua Hwang (1989) cho thay van toc
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ling dong con phy thudc vao mot sO tham sb
thuc nghi¢m a, b, m, n. D¢ x4c dinh gia tri cua
cac tham so thyc nghiém a, b, m, n, Hwang
(1989) str dung phuong phép binh phuong t6i
thiéu [10] Trong cdng trinh nay, céc tac gia sur
dung so liéu thyc ngh1ern cia Mehta va Li
(2003) dé tinh toan van toc ling ~dong, sau do
thay doi cac gla tri @, b, mn dé danh gia sy
phu thudc cua van toc ling dong vao cac tham
sO nay, tr d6 xac dinh dugc cach thirc hi¢u
chinh cac tham séa, b, mn. Cac tac gid budc
dau ap dung phuong phap nay dé tinh toan van
tbc lang dong dbi véi tram tich cb két tai ving
RNM Can Gio, thanh phé Ho Chi Minh.

CO SO LY THUYET TiNH TOAN VAN
TOC LANG DPONG

Van tbc Iang dong cua tram tich hat min,
dic biét tram tich c6 két thay d6i dang ké voi
nong do tram tich lo ling [10]. Theo d6, van
téc Iing dong cd thé phan chia mot cach thich
hop thanh ba vuing, phu thudc vao nong do nhu
sau (hinh 1): Lang dong tu do (free settling, C
< Cy), ling dong do keo tu (flocculation
settling, C, < C < C,), ling dong do can tro
(hindered settling, C, < C < C3). Trong @6, C la
nong do tram tich, C, l1a gia tri ndng do tram
tich gi¢i han cua ving ling dong tw do, C; la
gia tri nong do tram tich gisi han cua vung
chim ling do keo tu (twong ung V6i van téc
ling dong tram tich cuc dai) va C; 1 gié tri
nong do tram tich giGi han cua ving ling dong
do can tro.

Ws.

Log W,

__ac"
W. =Wy T (C Y

o'

M Ling dong Ling dong
ty do do keo ty

H’mg dong Liug dong

do cin triv khong ding ké

C: G G
Log C

Hinh 1. Su thay dol van tbc lang dong véi nong
d6 tram tich lo lung [11]

Lang dong tu do (C < Cy) xay ra khi nong
do tram tich lo ling thap, lGc do6 van toc lang
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dong W; khong phu thudc vao nong do [11].
Van téc lang dong dugc tinh toan theo cong
thuc Stokes va phu thugc vao duong kinh hat
keo, mat do khdi cua nudc, mat do cac hat keo,
hé sb can Cp [11].

Trong ving ling dong do sy keo tu va su
can tro, Hwang (1989) da phat trién mo| guan
hé két hop gitra van toc lang dong va nong do
tram tich nhu sau [10]:

ac"

= 1)
(C2 + bz)m

trong do: W, la van téc lang dong tram tich; C

la nong do tram tich; a,‘b, m, n la cac hé so

thuc nghiém phu thuéc tram tich.

Khi C* << b?, nghia la trong diéu kién nong
do6 tram tich thap thi moi lién hé gitra Ws va C
duoc don gian héa nhu sau [10]:

W, =ab2"C" )

Khi C* >> b? nghia la trong diéu ki¢n nong
d6 tram tich cao thi moi lién hé gitra Ws va C
nhu sau [10]:

W, =aC"?*" (3)

trong ds: n — 2m < 0, vi trong viing lang dong
do can trg, van toc lang dong tram tich phai
giam khi nong do tram tich tang.

Céac hé sb a, b, m, n c6 gid tri thich hop tay
tirng ving nghién cau. Thong thuong, hé s6 b
c6 gié trj trong khoang tir 1 dén 10, hé s n c6
gia tri trong khoang 0,8 dén 2,5; hé sé m c6
gia tri trong khoang 1,0 dén 3,0; hé sé a
thuong c6 gia tri dao dong rat I6n nén khong
c6 gidi han [11].

Ngoai ra, giita viing ling dong do keo tu va
ling dong do can tré duoc giGi han boi ndng do
C, tuong tng véi né 1a van téc lang dong cuc
dai W,,. Gia tri ndng do6 C, va van tbc ling
dong cuc dai W, trong (tng dugc xac dinh nhu
sau [10]:

Ch=—— sy 4)
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m-n/2
2m _
w,, =abr-2m "
s2 m )
2m

n
SO PO KHOI TINH TOAN VAN TOC

LANG PONG TRAM TICH
Chuong trinh tinh toan van téc lang dong
c6 thé duoc lap trinh biang ngén ngir 1ap trinh

Fortran hoic Matlab theo so d6 khoi nhu
hinh 2.

/

| Bit dau I

Nhip Cj,, mwc nwdc,
thoi gian, gia tri m, n,
C. W, G

Cout» Wour, . b, 2 s W0 e
*
Xuat két qua mé phong W, (C) va
thuee nghiém W, (Coye)
Thay dia, b, m,n, C;? =

In két qua mé phéng W, (C) va
thuc nghiém W, (Coye)

Hinh 2. So do khéi ciia chuong trinh tinh
van toc lang dong tram tich

Giatrj ddu vao

Cin (kg/m®): Nong do tram tich lo ling tir
cac do dac thuc nghlem trong cot chim ling
{rng véi tirng muc nuée va thoi gian cu thé.

Cac tham 50 md phong ban dau: Gia tri
tham sé m, n; nong do tram tich C, (kg/m®) ung

Vvéi van tbc Iang dong 16n nhat Wq, (m/s); nong
d6 tram tich glol han cho viing chim ling tu do
Cy; gia tri b va a duoc tinh toan lan luot theo
cbng thuc (4) va (5).

Két qua

Woue (M/S) - van téc lang dong tram tich
tinh theo ndng do do dac thuc nghiém;

W, (m/s) - van téc ling dong tram tich mé
phong theo nong do tram tich;

- Cé4c hé sé a, b, m, n cho cong thuc tinh
van toc lang dong tram tich thuc nghiém.

PHAN TiCH VA PANH GIA CAC THAM
SOa,b,m,n
Céch chon cac gia tri md phéng ban dau m,
n

Hé sé thuc nghiém m, n 1 cac hé sé quan
trong dé c6 duoc mé phong ban dau cho van
téc ling dong tram tich. Vi cac hé sé nay phu
thuoc vao tram tich nén viéc xac dinh né
thuong khong dé dang. Cong trinh s& dua trén
cac gigi han va diéu kién lién quan dén m va n
nhu sau:

Gi6i han: m nam trong khoang [1, 3]; n
nam trong khoang [0,8; 2,5] [11];

Piéu kién: n — 2m < 0 nham thoa man
phuong trinh (3) va 2n/m — 1 > 0 nham thoa
man phuong trinh (5).

10"
10

10°

-
o
IS

10°

Van tdc ling dong [m/s]

—_— — Ws-m=3,n=08
10° —_— - -Ws-m=3n=25
O © OWs-Thyc nghiém

107‘“ | 1 L | IIIIII 1 LI} IlIlII 1 1 IIIIIII
10" 10° 10' 10°
Néng dé tram tich [kg/m3]

Hinh 3. Két qua tinh toan van toc Iang dong
tram tich khi thay doi gia tri tham sé m van
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Tur gidi han trén, mot chudi dit liéu m véi m
chay tir 1 dén 3, budc nhay la 1 va mot chudi
dir liéu cho n véi n chay tir 0,8 d&én 2,5; budc
nhay la 0,1 dugc tao ra. Sau do, dua trén cac
diéu kién da dua ra, ching ta s& thu duoc céc
gia tri m va n thich hop.

Cac gia tri m, n thu duoc s& két hop V6i gia
tri van toc ling dong cuc dai Wy, va nong do
tram tich tuong ing C, dé xéc dinh gié tri b va
a nho vao cac phuong trinh (4) va (5).

Hinh 3 1a mot trong cac ket qua mo phong
sau khi lya chon cac gia tri m, n. Két qua cho
thay véim=2;n= 14 (duong lién nét) thi dang
md phong cua van téc ling dong gan voi sy
phan bd cla cac gia tri thuc nghi¢m nhat nén tac
gia sir dung gia tri nay dé lam dir liéu dau vao.

Céch chon bd tham sé a, b, m, n
Sau khi chon dugc gié tri m va n thich hop
(m=2;n=14),giatri a va b dugc tinh toan
trong ung la a = 0,16 va b = 3,9. Két qua nay
dugc chon lam dit ligu mé phong ban dau. Sau
do, van téc ling dong duoc tinh toan khi thay doi
Ian luot a, b, m, n. Mot s6 két qua chinh nhur sau:
Thay doi gia tri b; Hinh 4 bleu dién két
qua tinh toan van toc Iang dong tram tich khi
thay d6i b. Nhin chung, két qua cho thay van
toc ling dong W ti 1€ nghich véi b. Trong vung
nong do tram tich thap (phan bén trai cua do
thi, twong ing Véi vung Iang dong do keo tuy),
sy thay dol cua van toc Iang dong tram tich
thay doi rat rd rang. Diéu nay phu hop véi
phuong trinh (2) khi sy thay d6i cua van toc
ling dong tram tich con phu thuoc vao gia tri
cua b. Nguoc lai, trong vung nong do tram tich
cao (phan bén phai cua do thi, tuong ng Vvdi
vung Iang dong do can tro), do thi thay doi rat
it. K&t qua nay phu hop véi _phuong trinh (3)
khi cong thuce tinh todn van téc ling dong tram
tich khong chua gia tri b. . )
Thay déi gia tri m: Hinh 5 biéu dién két
qua tinh todn van toc lang dong tram tich khi
thay doi m. Twong tu, két qua cho thay van toc
ling dong tram tich W; ti 1& nghich v&i m. Tuy
nhién, xu huéng thay di cua van téc ling dong
tram tich khi thay d6i gia tri m van c6 diém
khac so véi khi thay doi b. Cu thé, gid tri cua
van toc ling dong tram tich thay doi & ca hai
viing nong dé tram tich thap (phan bén trai do
thi, twong tng vung lang dong do keo tu) va
vling ndng do tram tich cao (phan bén phai do
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thi, twong ng vung Iang dong do can tro). bac
biét, tai ving ndng do tram tich cao (ving ling
dong do can tro), su thay doi W, dién ra manh
mé& hon, khi néng d6 tram tich cang cao thi gia
tri W thay doi cang manh.

10"

10?

- - - -
=1 =] =1 <
& ) b b

Vén téc lang dong [m/s]

-
L]
4

=
o
&

----- Ws - gidam b

Ws - ban dau

-_— =— Ws-tangb

© O ©OWs- Thyc nghiém

-
=]
3

104“ I T T IIIIIII 1 T IIIIIII Ll 1 IIIIIII

107 10° 10’ 10°
Néng d6 trdm tich [kg/m3]
Hinh 4. K&t qua tinh toan van téc lang dong
tram tich khi thay doi gia tri tham s6 b

Vin téc ling dong [mis]

----- Ws - gidm m \

Ws - ban dau
10° — — Ws-tingm \
O O OWs-Thyc nghiém

10" I T T T T T T T 1T T T

107 10° 10 10°
Néng d¢ tram tich [kg/m3]
Hinh 5. Két qua tinh toan van toc ling dong
tram tich khi thay doi gia tri tham s6 m

Thay doi gia trj n: Hinh 6 biéu dién két
qua tinh toan van toc lang dong tram tich khi
thay doi n. Két qua cho thay khi thay doi gia tri
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n thi sy thay doi caia W, con tiy thudc vao nong
do tram tich C, khi C < 1 kg/m® thi W, ti Ié
nghich vai n, khi C > 1 kg/m® thi W, ti Ié thuan
v6i n. Ngoai ra, van toc ling dong W, tuong
tng v6i nong do cuc dai C, khi thay d6i n
khéng thay doi nhiéu.

Vin téc ldng dong [m/s]

----- Ws - gidm n
Ws - ban dau
10° — — Ws-tdngn
O O OWs-Thyc nghiém

107" I T T T T T T T TTTI T T T

10" 10° 10 10°
Néng d¢ tram tich [kg/m3]
Hinh 6. Két qua tinh toan van téc ling dong
tram tich khi thay do6i gia tri tham so n

Vin téc ling dong [m/s]

----- Ws - giam a

Ws - ban dau
10° — — Ws-tinga
O O OWs-Thyc nghiém

107" I T T T T T T T TTI T T T

10" 10° 10’ 10°
Néng d6 tram tich [kg/m3]

Hinh 7. Két qua tinh toan van téc ling dong
tram tich khi thay ddi gia tri tham sé a

Thay doi gia tri a; Hinh 7 bleu dién két
qua tinh toan van téc lang dong tram tich khi

thay d6i a. Nhin chung, két qua cho thay van
téc ling dong thay doi ti I¢ thuan theo gia tri a.
Khdng chi thay d6i van toc ling dong & ving
nong do tram tich thap (ling dong do keo tu)
hay vung nong do6 tram tich cao (ling dong do
can tro), két qua cho thay khi gia tri a thay doi
s& lam cho do thi van toc ling dong tram tich
¢6 xu hudng tinh tién theo phuong y.

Nhu vay, két qua hiéu chinh cac gia trj a, b,
m, n dbi vai s6 liéu thuc nghiém cua Mehta va
Li (2003) cho thay khi thay d6i a, b thi hinh
dang do thi van tdc ling dong tram tich it bi
thay doi hon. Do d6 khi thay ddi dé tim ra céac
gia tri a, b, m, n thich hop cho tram tich & mot
vung nao do thi viéc hiéu chinh gia tri a, b nén
duoc uu tién xem xét.

Nhan xét chung

Sau khi thyc hién md phong van téc ling
dong tram tich theo nong d6 tram tich lo lung
dua trén bo sb liéu thuc nghiém cua Mehta va
Li (2003) két hop véi su hi¢u chinh cac gia tri
a, b, m, n, mot sb két qua dat dugc nhu sau:

Khi hiéu chinh a: W ti 1€ thuan vaéi a;

Khi hiéu chinh b: W;s ti Ié nghich véi b,
néu ndng do tram tich cao (ving ling dong can
trg) thi W it c6 su thay doi:

Khi hiéu chinh m: W; ti 1€ nghich véi m;

Khi hiéu chinh n: W; ti 1€ nghich n khi C <
1 kg/m® va W ti 1¢ thuan vai n khi C > 1 kg/m®.

Ngoai ra, khi hiéu chinh m, n thi véan téc
ling dong tram tich bj thay d6i nhiéu hon so
véi khi hiéu chinh a, b.

AP DUNG TIM THAM SO a, b,mn VA
VAN TOC LANG DONG TRAM TiCH

Van tbc ling dong tram tich khong nhiing
phu thudc vao cac yéu to lién quan den dac
trung ctia tram tich ma con phu thugc vao diéu
kién mdi treong caa khu vuc nghién ciru. Do
vay, tir cac két qua, nhan xét va kinh nghiém
rdt ra tir viéc hiéu chinh gié tri a, b, m, n déi
véi cac sb lidu caa Mehta va Li (2003), van téc
ling dong tram tich tai mot ving RNM cu thé
duoc tién hanh tinh toan.
Dir liéu vé tram tich tai khu vuc khao sat

Vung RNM duogc chon la rach Nang Hai,
Can Gio, thanh phé H6 Chi Minh (hinh 8). Khu
vuc ldy miu bao gom ving bai bdi va ving
trong ring (khu vuc hinh chit nhat). Tong s6

487



Le Nguyen Hoa Tien, Vo Luong Hong Phuoc

mau tram tich thu thap tai hién trueong 12 5 mau.
Day la khu vuc khao sat va nghién ctau ché do
thiy dong luc hoc (song, dong, tridu) va qué
trinh x6i 16 - bdi tu cia Bo mdn Hai dwong,
Khi tuong va Thuay van, Truong Pai hoc Khoa

Google Earth

hoc tu nhién, PHQG-HCM. CAc vi tri lay mau
tram tich dwoc lya chon duya trén céc vi tri do
dac yéu t6 thay dong luc hoc va cac mat cit
khao sat sy thay doi cua dia hinh day hoic
duong bo.

106°50'E

100N

10°30N

10°20N

0 5

10 15 20

106°40°E 106"50E 1070E

Hinh 8. Vi tri khu vuc nghién ciru: Ban dd Can Gio va khu vuc lay mau

Cac mau tram tich dugc phan loai kich
thuéc hat bang phuong phap ray. Céac kich
thugc ray dugc st dung bao gdom: 0,2 mm;
0,1 mm; 0,075 mm va 0,045 mm. Bang 1 thé
hién ti 1& phan tram theo kich thuéc hat cua 5
mau trdm tich. Két qua cho thay tram tich c6
duong kinh nho hon 0,045 mm ludn dat ti I¢
cao nhat, tiép theo la ti 1 tram tich c6 dwong
kinh hat tir 0,045 mm dén 0,075 mm. Mau T1
va T4 c6 ti 1& tram tich hat tram tich trong

duong kinh tir 0,075 mm dén 0,1 mm chiém ti
Ié cao hon nhém duong kinh tir 0,1 mm dén
0,2 mm. Mau T2 va T3 cho két qua nguoc lai.
Mau T5 cho thay ti 1& hat & hai nhém duong
kinh nay kha nho: Buong kinh tir 0,075 mm
dén 0,1 mm chiém ti 18 0,25% va duong kinh
tr 0,1 mm dén 0,2 mm chiém ti 1¢ 0,58%. Nhur
vay, két qua phan loai kich thugc hat cho thay
tram tich & khu vuc nghién cau bao gom cat
min, bun va sét.

Bang 1. Ti I& phan trim duong kinh hat caa cac mau tram tich

x Ti l¢ (%)
Mau D<0,045mm | 0,045mm<D<0,075mm | 0,075mm<D<0,2mm | 0,1 mm<D<0,2mm
T1 46,87 35,40 8,97 8,76
T2 42,37 28,77 10,98 17,88
T3 42,46 30,35 12,01 15,19
T4 61,82 16,42 11,83 9,93
T5 64,92 34,24 0,25 0,58
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D¢ xac dinh van toc lang dong, cot chim
ling tai phong thi nghiém cia Bo mén Hai
duong, Khi tugng va Thuy van, Truong Dai
hoc Khoa hoc Tu nhién, PHQG-HCM duogc su
dung (hinh 9) [20]. Cot chim Iang cd do cao 2
m. Cac mau duoc lay tai ba tang 0,3m; 09 m
val5bm tuong g voi voi so 1, 3 va 5 trong
hinh 9 véi 20 moc thoi gian. Tong cong thi
nghlem gom 60 mau. Cac mau duoc loc, siy dé
xac dinh néng do tram tich trong phong thi
nghiém, tir d6 tinh toan van téc ling dong theo
nong do tram tich. Két qua thu duoc 38 s6 liu
van téc lang dong thuc nghiém theo ndng do
tram tich va duoc biéu dién bang cac chim tron
trong hinh 10.
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Hinh 9. Cot chim ling

Két qua

Hinh 10 biéu dién van téc ling dong thuc
nghiém theo nong do tram tich va két qua hiéu
chinh cé&c tham sb a, b, m, n. Hinh 10 cho thiy
s6 liéu do chua yéu tap trung tai vang ling dong

do keo tu va chua thé hién rd tai ving ling
dong do can trg. Dya vao cac két qua thuc
nghiém vé van tdc lang dong theo ndng do tram
tich, duong cong ban thuc nghiém duwoc xac
dinh, trong d6 bo tham sb a, b, m, n duoc xéac
dinhla:a=0,05;b=3,5;m=3van=3,.2.

Két qua tinh toan véan tc ling dong cua
tram tich c¢6 két tai khu vuc nghién ctu thu
duoc nhu sau:

Van téc lang dong nam trong khoang tir
0,64 x 10° m/s dén 0,99 x 10° m/s.

Van téc lang dong tai ving ling dong tu
do: Wy = 0,28 x 10° my/s.

Vian téc ling dong cuc dai W, = 0,99 x
10" m/s twong tng vai nong d6 cuc dai C, =
4,7 kg/m®.

-3

10 . =
Wsi= 2.8e-06 (m/s) =

Joa
(]

-
=
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-
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100 10° 10' 10°
Nong do tram tich C (kgfms}

Hinh 10. Két qua tinh toan van téc ling dong
tram tich va hiéu chinh gia tri a, b, m, n déi véi
mau tram tich tai rirng ngap man Can Gio,

thanh phé Ho Chi Minh

So sénh két qua tinh todn véi mot s két
qua tir mot s6 nghién ciu trudc day (bang 2),
ta thay:

Nhin chung, vén téc ling dong vung tu do
va van téc ling dong cuc dai déu cung c& bac
vaGi cac nghién cau trude day. Tuy nhién, gia tri
cta van toc ling dong tram tich tinh toan thap
hon so véi cac két qua truéc. Nguyén nhan cé
thé 1a do dic diém tram tich khac nhau tai mdi
khu vuc nghién ctu.

Gia tri nong do tram tich cuc dai C, thu
dugc cao hon. Didu nay co thé 1a do cac mau
thi nghiém thu duoc chi yéu tap trung tai ving
ling dong do keo tu.
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Bang 2. So sénh két qua tinh toan van tdc ling dong véi cac nghién ciu trudc day

Céc nghién ciu Khu vug nghién | Van toc lang dong | Vén tég lang dong N_c“)ng doé cu<3:
__cau tu do W (m/s) | cuc dai Wy, (m/s) | dai C, (kg/m”)
Hwang (1989) [10] Ho (%Zez‘;bee i 0,73 x 10° 3,18
Sverdrup (2005) [22] Khﬁngt;:r(]') thong 1‘02 : xl 2§-§én - -
A R0 I N T N
Gratiot et al., (2017) [21] Sfr‘;" Sﬁ’fég\?;';]h 15 x 10° 1,8 x 10° 27402
e o azo | oo | oasxio | omaro’ | a7

KET LUAN

Dya trén cong thuc thyc nghiém cua
Hwang (1989) va so liéu thi nghiém cia Mehta
va Li (2003), cong trinh budc dau xac dinh
duoc quy luat anh hudéng cua cac tham sé a, b,
m, n dén van téc ling dong trim tich. Van téc
ling dong tram tich ti 1& thuan voi hé s6 a; ti Ié
nghich véi hé sb b tai viing ling dong do keo
tu; ti 1¢ nghich voi he s6 m. Khi nong do tram
tich thap hon 1 kg/m van toc ling dong tram
tich ti 1¢ nghlch véi n va khi nong do tram tich
cao hon 1 kg/m van téc lang dong tram tich ti
1€ thuan vai n.

Tur cAc mau trdm tich thu thap tai RNM
Can Gio, thanh phé H6 Chi Minh, ta x4c dinh
duoc van toc ling dong theo nong do tram tich
bang cot chim lang trong phong thi nghiém.
Vi 38 s6 lidu van téc lang dong tram tich theo
nong do, dudng cong ban thic nghiém duoc
xé&c dinh. Két qua thu duoc bo tham sé a, b, m,
nnhu sau: a = 0,05, b =35 m=3van=32
Van téc lang dong tram tich nam trong khOang
tir 0,64 x 10° m/s dén 0,99 x 107 m/s véi gia
tri van téc cuc dai Wy, = 0,99 x 10° m/s ung
v6i nong do tram tich cuc dai C, = 4,7 kg/m”.
Van téc lang dong tram tich tai ving ling dong
ty do dat gia tri 0,28 x 10° m/s. Két qua tinh
todn thu dugc phu hgp va dang tin cay.

Nhin chung, phuong phap xac dinh van toc
ling dong tram tich bang duong cong ban thuc
nghiém tuy don gian nhung goép phan han ché
dugc cac kho khan khi do dac van téc ling
dong tram tich c6 két ngoai hién truong. Céc
tinh toan van tdc lang dong tram tich theo
phuong phap duong cong ban thyc nghiém sg
dugc ap dung vao cac md hinh toan dé tinh
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phan b6 ndng do tram tich tai khu vuc nghién
citu RNM Can Gio, thanh pho H6 Chi Minh.

Loi cdm on: Nghién cau duoc tai trg boi
Truong Dai hoc Khoa hoc Tw nhién, PHQG-
HCM trong khudn kho Dé tai ma sé T2019-
09. Té4c gia chan thanh cam on Nguyén Phuc
bic va Nguyén Vinh Bao Trung da hd tro
trong qué trinh tinh toan, thu thap mau va thyc
hién thi nghiém.
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