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_ KHAI THAC CAT VA VAN DE SAT LO BO SONG
O KHU VUC THANH PHO HO CHI MINH VA NAM BO

Nguyén Xuin Min, Pham Thanh Tién
Vién Co hoc Ung dung

TOM TAT: Vin dé sat 16 bo song dang la vdn dé thoi s va cdp bdch, doi hoi phai xdc
dinh dwgc cdc nguyén nhan tie dé dé xudt cdc gidi phdp han ché va khdc phuc hitu hiéu. Bai
viét nay de cap dnh hwéng ciia viéc khai thac cat dén on dinh cua bo, tir do dwa ra thong 50
chiéu sau va khodng cdch khai thac hop ly nham han ché sat 16, dam bao én dinh cia bé.
Trong bai viét minh hoa tinh todn s6 cho diéu kién cia vimg chdu thé séng Sai Gon
va séng Pong Nai.

1. PAT VAN PE

Nhu cdu khai thac cat dudi long sdng phuc vu xay dung khu vuc Thanh phd Hd Chi
Minh va céc dia phuong & Nam b ngay cang iang. Nguon cat khai thac chu yeu 12 & céc song
Pdng Nai, Sai Gon, Vam Cd, Séng Tién, Séng Hau,..... Theo két qua béo céo thi trit luong va
khai thac cat & mot sb song chinh nhu sau (béng 1):

Bang 1 : Trir lwgng va khai thdc cit & mot s6 séng [1]:

STT Séng Trir lwgng Khai thac Ghi chi
(tridu m) (triéu m’/ nim)
1 Soéng Pong Nai 40 5,0-6,0 05 xi nghiép khai thac
2 Séng Nha Bé 2,0 02 don vi khai thic
e Song Sai Gon Tén thu 0,27 02 don vi khai thac
4 Séng Vam Co 0,35 03 don vi khai théac

Tinh hinh khai thac cat & cac song da giy mot sd tac dong xAu dén 6n dinh bd sdng va
céc tac dong khac lién quan dén ché d6 dong chay. Cac tac dong do la:

- Thuc ddy qué trinh sat 1& hai b& s6n

- Ché do dong chay bi thay doi, gay b01 ling khong déu.

- Anh huéng che d6 di lai cua tau be.

Quan sét thuc té cho thiy cé nhitng noi bd song sat 18 kéo dai hang ngan mét va an séu
vao bo hang trdm mét, Hau qua la c6 nhleu cdng trinh, tai san bi mat, k& ca thiét hai vé nguoi.
Mot sb vu sat 1& bdr sdng nhitng nim gin day dugc cho trong bang 2.

C6 nhiéu nguyén nhan gy hién tuong sat 1& bd sdng. Qua nghién ciru so bd da chi ra
mdt s6 nguyén nhan liét ké dudi day:

- Van chuyén xa lan cat di chuyén theo dong song tao xo4y ngim, séng ngam,....

- Khai théc cat trén song khong theo quy hoach, quy dinh.

- Ché dd dong chay, ché db thiy lue phuc tap tao nén xody ngim, séng ngam.

- Nén dia chat ctia bd va long song yéu. Bo ddc va ham éch.

- Con ngudi khai thac bo song (lan chiém, xéy nha,...) v6 y thic da phé huy trang
thai on dinh ban dau va lam tang tai trong 1én bo déc.

Trong bai viét nay dé cép dén sat 1& by do khai thac cat trén song. Co thé thiy ring
hién nay khai thac cat trén cac sdng Pong Nai, song Sai Gon chua dam bao quy dinh, chua
hop ly.

Biéu hién la:

- Cong nghé khai thac chua tdt.

- Chiéu sau khai thac vuot giéi han cho phép.

- Khoang cach khai thac cach bd chua dam bao.
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Béng 2: M{t s6 vu sat 1 bor séng
(theo tai ligu trén cdc phirong tién thong tin dai ching)

Stt | Thai Dia diém Quy md satlé | Ghi chd
gian

26/5/20 | Phuong 27, Q. Binh Thanh, | 5
bl os Tp.HCM §=300m
5 | 31/520 | Long Phute, Q.9 $=7000 m*

04 Tp.HCM

ey 2

31/5/20 | Thanh Pa- Q. Binh Thanh | S=13007".

3 04 Tp.HCM Sau : 20m
' Dai = 60m -70m

762 X6 Viét Nghé Tinh,

4 ',f/hz%%a P27, Q. Binh Thanh, |110m®
Tp.HCM :
17/8/20 | Phuong 26, Q. Binh Thanh, g e a8 Sk
> o4  [TpHCM. ' i L e
_ Hang trdm ho phai di doi
5 6/2003 Xd Tan A.n, huyén Tén | Dién tich sat 1& | 48 ho dan bi de doa
Chéau, An Giang 10 hecta

2. PHUONG PHAP VA SO PO TINH TOAN ON PINH g(‘} DOC THEO FIXENCO
2 Ol
O

B A

- Py
5

Hinh 1 : So dé tinh to4n én dinh bt déc theo Fixenco
Tru6e hét tinh cdc thdng s6 hinh hoc (xem hinh 1) sau déy [2]'

2H(1-cot g(ax) tg( )) i
- Gia tri a tinh theo c6ng thitc: as= pm i (D)
12~ 2)+1g( ¢)
e , < : 2C 4
- Gid tri H, tinh theo cong thirc: H, = ?tg(— =). 2)

Trong cac cong thirc (1) va (2) : H, —1a d6 sau vét m’n dtng gin méi dbc; a - khoang
céch tr mép trén ctia mai dbc dén vét nut ding c6 chiéu siu 1a Hy ; ; - goc ma sét cua dit;
H - 1a chiéu cao ctia méi déc (d6 sdu cua day sdng ké tir mat phing nim ngang cua bo);
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a — gbéc nghiéng mai déc; C- luc dinh coa dat ; W - dung trong tur nhién cua dat;
Trinh tu dung mit trugt tron try tron (hinh 1) nhu sau: dung cic doan thing BA=a,

AA'=H,, BB'= H; dung tam gidc cdn DB'A’ c6 ﬁ'=£§’=ﬁ=%+%; dung DO, =055

tai D; dung Gf tao AG mdt géc m=%—%; dung GO, b Gf tai G. GO, cét GO, tai O,
dung duodng tron ban kinh R = OG tiép tuyén véi B'D va Gf .
Mt tron BB DG 1a mit trugt 6n dinh ctia mai déc theo cach dung gan dung Fixenco.

Ap dung phuong phap dung mat truot trén déy dé khao sat 6n dinh cia by sdng. Trong
khéo st coi phan dat ndm phia trén mat doc anh huong khong déng ké dén tinh 6n dinh cua
bd va c6 thé bo qua trong tinh toan. Sai sb trong trudmg hop nay c6 thé chdp nhan duoc.

3. ANH HUONG CUA CHIEU SAU KHAI THAC h PEN SAT LO BO SONG:
Gia thiét 1ong séng c6 hinh dang nhu hinh v& 2:
M A

Hinh 2: Dich ddng b sdng khi khai thac xudng do siu h

Gia sir ban dau bd déc AnB cia dong séng & trang théi cén bang (1). Khi tién hanh
khai thac cat xudng do sdu h, luc nay trang thai cin bing ban du cta bd ddc bi pha vo. Ban
dau tao nén mit truot (4'n'B’)sau d6 mit truot nay di ddng vao phia by theo toe d6 xudng
sdu k. Trang thai cAn bing mdi ing v6i d séu khai thac h s& 1a (MN) . Nhu vy van dé dat
ra la can xac dinh chiéu siu khai thac gi6i han cho phép (H o) Ung voi mot khoang céch L
khong ddi ké tir mép bd dé sao cho mit sat & xay ra it anh hudng dén 6n dinh chung va én
dinh cta cac cong trinh xdy dung trén bo song .

Str dung két qua trinh bay & muc 2 dé x4c dinh cdc mit truot cho by séng Sai Gon va
Ddng Nai véi céc s6 liéu cu thé cia dét by séng dugc ldy trung binh nhu sau: C =10kN /m?,
W = 18,3 KN/m® , 0 =4°-6°(ddy la s6 ligu dugc lcfy gdn dung va nji suy twong tu dua theo
cdc tai liéu [4], [5 ] va [6]; cdc tdc gia ciing chira co diéu kién lam thi nghiém xdc dinh cdc
chi tiéu co-ly cho ddt trén mét doan bo séng cu thé); trong trudomg hop lay L =20 m , chidu
sdu long song laH = 10m .

. , 2C
Thay vao (2) tacé: Hy=—t ( = 1,19m.
W 2

Khi giit nguyén khoang cach khai théc L, ting dan chiéu siu khai thac h (trong cong
thirc (1) khi d6 H dugc *hay bing H+ h, H- do sdu cua day song ké tir mat phﬁng nim
ngang cla bo, h- chiéu séu khai thac tang dan) thi céc gia tri cua a trong (1) thay d6i, két qua
tinh toan cho trong bang 3.
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Bing 3: Thay dbi vi tri mt triegt theo chiéu sau khai thdc h
KhiL=20m; H =10 m

h (m) a (do) a (m) Mit truot
: (trén hinh 3)
0 270 529m (1)
3 33" 7,80 m (2)
6 390 10,34 m 3)
9 44° 12,89 m 4)
15 51° 18,01 m (5)

Dua vao két qua tinh toan trong bang 3 dung cac mat trugt nhu hinh vé& 3 dudi day.
I a=18_,01

| a=12,89

| &= 10,34
| a= 7.9

|=5,E‘9

Y 4 M 2
i L f t:? Ty '@-____/
- i S &:@

=15
/
/
@ é

L=20

Hinh 3: Vi tri cdc mit truot khi chidu siu khai thac h thay ddi.
(V6i L=20m; H =10 m)

Nhu véy, véi khoang cach khai thic cach mép bo khong ddi khi chidu siu khai thac

tang lén thi mat trugt tién sdu vao phia bd, 1am cho bd va céng trinh trén né bi anh hudng,
mét dn dinh.

4. ANH HUONG CUA KHOANG CACH KHAI THAC PEN SAT LG BO SONG

Hinh 4: Dich dong b song khi khoang cach khai thac L thay ddi

R& rang rang khoang cach khai thac dén bd L c¢6 anh huéng 16n dén dn dinh cta b
song. Khi diém khai thac cach be khoang L thi Gmg v&i chiéu sdu khai thac khong dbi h, s&

tao nén mit trugt AnB (xem hinh 4). Néu khoang céch khai thac dén bo 1a L+£, (ting lén
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mot luong 13 ¢,), khi d6 mat truot s& thay ddi va chuyén dich ra phia ngoai la A'n'B". RS

rang so v6i mit trugt AnB thi mat trugt A'n'B' s€ it gdy anh hudng dén cong trinh va lam
cho bor song én dinh hon. Nhu vdy vén d& dat ra la cin xac dinh khoang céch khai thac gii
han (Lgy ) tmg v6i mot chiéu séu khai théc khong dbi hy dé sao cho mit sat 1& xay ra it anh
hudng dén én dinh chung va én dinh cta céc cong trinh xay dung trén bo song.

Str dung céc tinh toan voi s6 ligu da néu trong muc 3 trén day khi chiéu sau khai thac cb
dinh con khoang cach khai théc thay doi, ta nhén dugc cac két qua nhu trong bang 4.
Bang 4: Thay dbi vi tri mit trwgt theo khoang cich khai thac L+/{,
L=20m; H =10m; h=5Sm

. Mit tru
hy(m) | L(m) | £o(m)| a(dd) | a(m) (tréﬁ hirnk?tS)
h0=0 20 0 270 5,29771 (1)

0 37° 9,49 m (2)
10 27° 8,92m (3)
h,=5
- S 20 20 21° 8,34m “4)
30 17° 7,69 m ©)
a=7.69
L=93,34
§=8,92

U= 9,49

‘ a=5,29

|

il

—

H0= 1;19
E=10

v

~O

D)

== |0
L+ ¢ =20 e | @
i L+ #.=30 !
L+ £ =40
e L+¢,=50 i

Hinh 5: Vi tri cac mit truot khi khoang cach khai thac L+ £, thay dbi.
(L=20m; H =10 m; hy=5m)
Nhur vay, khi chidu sau khai théc hg khong dbi ma khoang céch khai thac L+ £, cdch
mép b ting [én thi mat truot dich v& phia ngoai ctia bd, lam cho bo va cong trinh trén no it bi
anh hudng, bo s€ 6n dinh hon.

5. KHI THAY POI CA CHIEU SAU VA KHOANG CACH KHAI THAC

Tuong tu nhu tinh tc4n & muc 3 va muc 4 cho céc trudmg hop L va H déu thay di, ta
duoge két qua trong bang 5.
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Bing 5: Vi tri mit trwot sdu vao bir thay déi khi L va H déu thay déi

Khi H=10m

L(m) | h(m)| a@@d) | a(m) L(m) | hy(m)| a(dd) | a(m)
0 S99 5,29m 0 11° 2,98 m
3 339 7,80 m 3 15° 5,95m
20 6 390 10,34 m 50 6 18° 8,55m
9 44° 12,89 m 9 210 11,12m
15 1 by 18,01 m 15 20 16,19m
0 18° 4,55m 0 990 2,03m
3 239 7,16 m 3 120 5,00m
30 6 28° 9,72m 60 6 15° 7,83 m
9 320 12,20m 9 18° 10,56 m
15 40° 17,24 m 15 230 15,65m

Khi H=14m
Lim) | B(m)| a(dd) | a(m) L(m) | l(m)| a(dd) | a(m)
0 359 8,64 m 0 950 8,04 m
) 40° 11,15m 3 30° 10,59 m
20 ° 6 45° 13,71 m 30 6 34° 13,08 m
9 49° 16,30 m 9 ¥ i 15,52 m
15 55° 21,54 m 15 44° 20,58 m
0 16° 6,82 m 0 13° 5,96 m
3 19° 9,41 m 3 16° 8,75m
50 6 229 11,97 m 60 6 18° 11,22 m
9 250 14,51 m 9 21° 13,90 m
15 30° 19,44 m 15 26° 18,96 m

Khi H=18m -
L(m) | h(m)| a(ds) a (m) L(m) | iy(m)| a(dd) a(m)
0 42° 12,01 m 0 3 11,40m
3 46° 14,55m 3 35° 13,89 m
20 6 50° 17,15m 30 6 39° 16,41 m
9 53° 19,76 m 9 420 18,90 m
15 590 25,20m 15 48° 24,02 m
0 20° 10,27 m 0 17° 9,66 m
3 230 12,82 m 3 19° 12,12m
50 6 26° 15,35m 60 6 978 14,78 m
9 280 17,76 m 9 24° | 17,23m
15 330 22,70 m 15 299 22,27m

Trong bang 5 lgét qua a g véi hy = 0, tic 14 tmg v6i vi tri mit truot 6n dinh cia b
khi chua khai théc. Dé lwa chon khoang céch va d6 siu khai thac téi wu khéng anh huéng dén
bo, tic la a < 0. Khi d6 ( 1) duoc viét lai nhur sau:

2H,(1-cotg(a) tg(*= 2 - 28,

=

T @ a+g =0 3)
tg(z—g)"'tg(“z—)
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Véi H, =(H+hy); L, =(L+£,).
3) &  2H,(1-cotg(a) :g(f‘—;—ﬂ)) : 2H <0 )
Sau mot vai phép bién doi, (4) ¢ dang:
( cos(@) ]+[COS(Q’)J ( )
- H, 2 1+ cos(«) sin(c)
H, 1_( sin(e) ]tg(g)

(%)
1+ cos(x) 2

_2C

sin(a@) = t (— ¢) vio (5), bién dbi ta

thay: cos(a) = L :
JHE + L, ’

nhin dugc:

\fo,

W-Hh—ZC-tg(£+g) [Hh-l-tg(g—)- H;+L11+Lkr'tg(—gi)]‘[’k
4 2 <o ©)

pV-Hh (_\/m—l'k: +Hk1 ‘tg(q_zo_))H

Xét a=0, (6) c6 dang:

W.H,-2C -tg(% 4 %) (Hk, + tg(—?) JHy + L, + L, -tg(g)) L,
=~ ™

W.Hkr (“‘\HH::'*'Lir _Lkr+sz'rg(%)]Hk

Sir dyng chuong trinh Maple dé giai (7) ta duge mdi quan hé gitta H,, va L,,. Biéu
thitc nhdn dugc c6 dang:

Lkr = f(Csquoa Hk;) (8)
Nhu vdy (g véi mot tb hop cée chi tiéu (C,W,¢) ta thiét 1ap duoc mdi quan hé giita
H,, va L, .Chang han, sit dung cac sb liéu néu & muc 3, thay vao quan hé (8), ta cé két qua
cho trong bang 6.
Bing 6: Quan hé giita H,, va L, khikhai thic khéng dnh hwdng dén bor
(W = 18,3 kN/ m%; C = 10kN/m?)

@ (d9) H, (m) L, (m)
10m 72,093 m

6° 14m 110,133 m
18m 148,183 m

10m 87,073 m

50 14m ‘ 132,779 m
18m 178,493 m

10m 109,515 m

4° 14m 166,707 m
18m 223,905 m
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p i — g PR
§ . 4 * ; //,r
’/f 0
200 A @ =5
Pl IJ
1 T @ =6
th 150 ’/IJ
11
/f
100§
50 f
0 14 186 18 20

Hig
Hinh 6: Quan h¢ gitta L,, va H, khia=0.

Dua vao két qua bang 6, ta ¢6 dd thi quan hé gitta H,, va L, nhu hinh 6. Tinh toan
twong tu cho cac td hop (C,W, ) khéc ta c6 bidu d6 tdng quat mdi quan hé gitra H wva Ly
sao cho gid tri a = 0. Bidu dd hinh 6, tip hop cac mién gia tri (H,,,L,) ké tir duong quan hé
tr& 1én cho ta céc gid tri thong sb khai thac img véi trudng hop a<0.

6. KET LUAN
Tir két qua tinh va trinh bay trén di dén két luén:

- Khi chiu sau khai thac nho va khoang cach khai thac 16n thi b s& it bi anh hudng do
khai thac cat. Chang han, khi chiéu sdu long song H =10m , chiéu sau khai thacla3 m va
khoéng céch khai thac cach ba 60 m thi bé rong vung anh hudng do khai thac cua bo 1a
5,00 m ; con khi chiéu siu khai thac 1a 15m va khoang cach khai thac cach bo 20m thi bé
rong vung anh hudng do khai thac cia bo 1a 18,01 m , tang gap 3,6 lan.

- Théng s chiéu sau va khoang cach khai thac téi uu khéng anh hudng dén bdr (ting
vai a £0), duoc xac dinh bang moi quan hé (8) hodc biéu do (hinh 6).

- Tinh toan minh hoa sé img v&i cac chi tidu co Iy dét bo séng(ldy nhu & muc 3), chi

rarang: chidu siu khai thac dao dong tir 4 +10m; khoang céch khai thac tuong ting trong
khoang 132,779 - 201m thi b& sdng s€ an toan.

THE SAND EXPLOITATION AND LANDSLIDE OF THE RIVER BANK
IN HOCHIMINH CITY AND IN THE SOUTH OF VIETNAM

Nguyen Xuan Man, Pham Thanh Tien
Institute of Applied Mechanics
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ABSTRACT: Landslide of the river bank is a topical and urgent question of the day. It
requires us to find out the reasons so as to put forward the effective solutions to reduce and
overcome. This article deals with the influences of exploiting sand on bank’s stableness, and
then proposes the sensible deep parameters and distances to exploit so we can reduce the
landslide and make sure that bank is stable. In this article, to illustrate, we have used
numerical calculations for the geological conditions of Sai Gon delta and Dong Nai
delta regions.
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