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TOM TAT

Cét 14 mot loai khodng sdn co gid tri trong nganh xdy dung. Viéc
khai thdc cat da giy ra nhiéu vu sat I nghiém trong. Tac dong
cnia viéc khai thac cit tdi hé s§ an toan bd song phii duge xem
xét dic biét. Nghién cifu dnh hudng cha khai thédc cat tdi hé s8
an toan tif §6 lua chon sy thay déi dia hinh long séng phi hop
dung d¢ tinh hé s& an toan, Fs va khéi lugng khai thic cat. Bén
canh do, viéc xdc dinh stic khdng cit khong thodt nude va
phuong phap tinh hé 6 an toan Fs ciing dugc xem xét.

T khda: Khai thac cat.

ABSTRACT

Sand is a valuable mineral in the construction industry. Sand
mining has caused serious landslides. The impact of sand
extraction on the river bank safety factor should be considered
in particular. Study the impact of sand mining on the safety
factor from in order to select appropriate riverbed topographic
variety to calculate the salety factor, Fs and sand mining
volumes. In addition, the determination of the undrained
cutting resistance and the method of calculating the Fs safety
factor are also considered.

Key words: Sand mining.
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1. GIOI THIEU

Viée khai thac cat d3 18y di mét lugng cat 16n d& tré nén phé bién trén
cac s6ng ¢ nudc ta. Viec khai thac cat mang mét sét dic didm nhu sau:
dién ra theo mua, theo chiu dai va chiéu rong séng. Ngay nay, viéc khai
thac cat dién ra mét cach phic tap va khd kigm soat. Do do yéu cdu vé
kiém sodt khoang muyc nudc, chidu sdu cuyc han va gac déc cuc han phii
dam bdo nghiém ngét.

V& mat khai thac ¢at ¢cdn phai méd phéng su thay d6i dia hinh long
sdng va tinh toan khdi lugng khai thac. Tidu chudn cia cac quéc gia da
dé cap dén hé s& an toan cho mai déc. Cac nha khoa hoc trén thé gidi
clng <6 rdt nhidu nghién edu lién quan dén téc dong cla khai thac cat
t6i dia hinh bé séng. mét sa cong trinh tiéu bidu: D. Miilet (2011) [1]; D.
Padmalal (2008} [2]; Luo et al (2007) [3).

GeoStudio- mdt chuong trinh thugng mai kha phé bién trong phan
tich cac bai toan lién quan dén dia ky thudt chiia dung cach tinh theo cac
tac gid, Mbi tac gia théa man cac diéu kién cin bang khac nhau. Viéc
nghién citu sy thay ddi dia hinh long séng, nh3m tim ra su thay ddi dia
hinh I6ng séng pha hap, giap tinh toan he s& an toan Fs va khdi lugng
khai thac cat,

2. LUA CHON PHUONG PHAP TiNH HE 56 AN TOAN Fs

2.1 Phuang phap can biing gidi han

Theo tiéu chudn FHWA-NHI-06-088 cia My dé xuat bdi Naresh et
al. 2006. Trén nén ddt yéu théing thudng xay ra khi ké bi lin xudng, dat
viing anh hudng xung quanh tréi.
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Bang 1: HE s& Fs cua cAc tic gid trong PP Can BAng Gidi Han

L=40 m

PP H {m) Fs
Spencer 213
Morgens Price 14.56 2131
GLE 2131
Spencer 1.803
Morgens Price 18.65 1.803
GLE 1.803

Tir Béng 1 ¢ho thiy phuang phép Spencer cho két qua hé 58 Fs thip
nhét. D& thign vé an todn treng tinh todn chon gid trl nguy hiém nhit aé

phantich. :

Két luin: S dung phuong phéip Spencer d& phan tich nghlén o,
K&t qua ndy pho hgp véi nghién clu cda E.Spencer 1967 vé cung trvot

trdn trong phan tich 6n dinh mél déc
2,2 Phitang phap phén td hiu han

£4 tinh todn h& 56 an toAn ta chi cn tinh todn dng suft-bién dang
v c-p gidm din th sé lugng cdc phdn 16 déo tang dén {bdng cich chla
¢ cho k) vi din 11 chd mai 8t dSc mat &n dinh khi chuyén vi coa giém
khao 581 trén mit mai dbe ting manh, Hé 58 an toan cha méi aft [3 hé 58

k 13m cho chuyén vi ciia m&t mai 44t tAng vé cung ldn.
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Hinh 2: M3 hinh trong PP Phén TéHin Han
- Phuong phép c-¢ gidm

Bang 2: H& 56 Fs cia cdc PP trong PP Phan Tu Hinu Han

Phuong L=40 m
phép Him) Fs
Ko 2235
Trong luc 14.36 2.131
Ka 1.933
Trong luc 18.65 2072

tich,
K&t lufin: Sir dung phuong phdp Ketrong tinh todn -
2.3 Lua chon phuong phéap tinh hé 56 an toan Fs
Bing 3: H® 56 Fs clia PP Spencer vd PP Ky

- Tir8&ng 2 cho thiy phuang phép Xa cho két qud hé s8 Fs thip nhét.
D& thign vé an 10dn trong tinh todn chon gid tri nguy hiém nhit 4€ phan

- Hal phuong phap trén dua ra két qud tuong duong, phuang phip
Spencer don gidn trong y&u 16 diu vio va phuong phip phin tich. Hon
nifa phuang phdp nay dem lal ¢ai nhin tege quan cho nguidi ky su.

K&t ludn: Sir dung phugng phdp Spencer trong tinh todn

3. PHAN TICH BAI TOAN :
3.1 Lua chen dang thay d4i dia hinb

Sur

dung dia chit Vinh Long

Diéu kién L=40 m, H=10 m, WL=0m va AH=4.56m.

Sir

dung 2 phuong phip: PP Spencer v PP Ko € xdc dinh hé 56 an

todn én dinh bd séng.
+-Dang 1: Ha ldng séng thay d8i theo huding vudng gde.

+Dang 2: Ha ldng s6ng thay déi theo hudng ting 44 ddc.
Budmg cong mau b a kich thudc vd hinh dang cung trugt trong

Plaxls.
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Hinh 3: K& s8 an todn vA cung tnug? tise ban d3u bing PP Spencer (Fs=3.275)
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Hinh 4: H 55 an todn vi cung trugt theo hidng ha vubng gdc bing PP Spencer (Fs=2.726)

Hin

M
=
-
-
»
"
-
-
r
3
-
-
-
-
-
.
-
a
r
-
r
-
"
M
11
1
v

h 52 HE 6 an todn v cung Lt theo hudng ting d9 déc bing PP Spencer (Fs=2.292)

Phuong L=40 m
phap Him) Fs
Ka 2.235
Spencer 1456 2.307
Ka 1.933
Spencer 1865 1.803

- Tt Bang 3 cho thiy phuang phap Spencer cho két qua he s6 Fs thip
nhit. DE thidn vé an toin trong tinh todn chon gis trj nguy higm nhit 48

phantich,

80| NEVFNE 04.2017

Bing 4: Bing két qud so sadnh hé s& Fs
Fhuong phip CBGH Fs PTHH AFs%
ban diu 3.275 3.295 0.61
ha vudng gbc 2726 2.457 -10.95
ting dd déc 2.292 2.437 5.95
- Nhan xét;
Hé 58 an tokn ban d8u cGa 2 PP: PP Spencer va PP Kal3 gén bing nhau,



Ha dng séng theo phuong phap t3ng d& d&c nguy hiém hon ha
vudng géc va mé phdng gén thue t& hon.

Kich thudc vd hinh dang cung trugt trong PP ¥ gdn gidng vdi PP
Spencer.

K&t ludn: 5 dung dia hinh thay a6i theo huémng ting géc déc.

3.2 X#c dinh sic khing it khéng thost nudc trong phan tich 8n
dinh

» Tir thi nghidm cdt cdnh hién truding:

- Theo tidu chusn ASTM D2573, sic khing cit khdng thot nudc
sdng 5. durge 18y tir thi nghigm cdt canh hlgn truting phil dugc didu chinh
theo m{t hé s& kinh nghiém p, véi gi tri S v gid tri ndy mdl dua vio
tinh to#n &n dinh. véi S, = H, Sy

* Sd¢ khdng ct khéng thodt nudc si dung chi s P

- Theo Worth and Houlsby 1985 gi tri sifc khang ¢t khéng thost
nude séng S. duge cho bdt:

E"— =0.129+0.00435P

ol

= 5(fc khéng c3t khéng thodt nudc st dung thi nghiém cit dit tryc
tiép trong phéng

Tai A sdu ztrong it

5, (D5} =0 tgp+c

* So sdnh sic khang cdt khéng thodt nude Sutinh tirchi s6 déo Plva

thi nghigm cdt adt trye tidp, thi nghidm c4t ¢anh
- Tinh Vinh Lang
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Bang &: Gid trl so sdnh

S theo Pl Sy cit 441 true tidp
SS di ligu 11 11
Ty 56 GTTB 0.958 0611
Ty s& R 0.988 0.944
Ty s8 COV 0.04 0.28
* Nhan xét

+Tir bidu A8 bléu dién duing Su cho thiy duéing Su tinh theo Pl gén

sét vdi duting 1:01

+Tri s& GTTB cira gia tri Su tinh theo Pl gdn tiém cin bing 1 han Su

tinh theo ct dt tryc 1i&p. Nén gia tri Su tinh theo Pl chinh x4c hon Su
tinh theo cdt ddt tre ti€p,

+Tri 6 R2 cida gid tri Su tinh theo Pl gén bing 1 hon glé tr] tinh theo

¢t 841 tryc tidp. Do A5 48 bifn ddng clra cic gis tri Su tinh theo Pl dao
Aadng khdng nhidu nén k&t qua tin cdy han tinh theo cit dat tryc tisp,

+Tri 56 COV cha S, tinh theo Pl nhd hon khi tinh theo cit @4t truc

ti€p. Do d6 88 léch chudn cda cic gid tritrong Sy tinh theo Pi nhd hon. Do
a6 két qua tinh theo Pl tin cdy hon,

 :K& ludn: Chon PP tinh toan siic khdng cdt S, theo PI
4. TINH TOAN HE 56 CHO TINH VINH LONG
r 4,1Pitu kign dja chit, thuy vin
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Hinh B: Bin 4% khdn st viing st 18 sdag €8 Chidn - Vinh Long
Bang 7: Xac dinh tinh chit cla ddt trén sdng C6 Chign

0 10 20 30, 40 50 60 70 Lop d&t | Lopdst
Su suy dién (kN/m2) . ;""h c!uit Lép ast 1 1a 2
Hinh 6: Bréu &6 bifu didn S, suy didn vA S, At cinh séng (§ Chisn psrasps | &setemdu DAt bin,
acat
Bang 5: gid tri 50 sdnh _ -Dactinh (TSéL C:";él San'“ den { rang
i S theo PI "5, chtdSttructiép ?“%ﬂ y | e é.'azg y| e
56 dif lidu 14 14 nifa cung YA mem)
Ty s GIT8 0.828 0.404 - Chléu sauch {m} 0+-2 248 | 8+-30
Ty s6pe 0.988 0.944
Ty s6 COV 0.12 0.42 - B4 Sm tyf nhidn; W (9%} 59.9 44,5 483
- Tinh Tra Vinh - Dung trong ty nhién: v, 15.9 17.1 16.7
50 7 _{Hff-m,] . . .
@ 40 - - D9 bio hda: G (%) 97.5 96.9 96.3
z - Gidsi han chiy: LL (% 499 36.9 433
Z30 - 01 i6 han chiy: LL (%)
£ P 4 - Gidsi han déo: PL (%) 298 218 247
. i
©20 1 o * Chdit
r= . -Chi $6 déo: PI {36) 20.1 15.1 18.4
S0 4o i Pl
7Y - GOc ma sét trong: ¢ 24 4.2 34
0 L] ¥ L)
0 20 . 40 60 - Lyfe k&t dinh: ¢ {kPa) 9.1 105 1.2
Su suy dicn (kKN/m2})

Hinh 7: Bifu 66 biku difn S, suy didn va S, ¢t ¢dnh tinh Tra Vinh.
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Hinh 9: K€t qud cia st khing c&1 khdng thodt nutc sbng cia A3t sét bio hba

(8} Thi nghiém cdt canh v {b] Thi nghigém CPT
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Hinh 10: Bifu df khodng myt nudkc séng tram M Thisdn cao nhhét vi thép nhét theo ngdy

nim 213

Nhin xét : Khodng muc nutc séng dao ddng tir 0.85m d&n 4.53m

K&t ludn: Chon khodng myc nudc sdng ti Om d&n 6 m,
4.2 M6 phéng tinh tosn trudmg hgp chua tii

+Cac b réng mai séng thay d8ild 20m, 40 m, 60 mva 90 m,

+Chiéu sbu ban ddu H=10m.
+Muc nudc séng thay ditrOmdén 6 m
+Phuong phip phan tich ; Phuong phap Spencer

-

TR

Hinh 11: M3 htnh tinh todn 8n dink mdi &8 tinh Vinh Long chira td
= K&t qud phin tich hé 56 an toin Fs
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Hinh 12 Bifu 48 b¢ 5§ an ton Fs Tinh Vinh Long chura thi
- Can cdvae bidu 45 quan hi giira chidu sdu vi hé s an toin Fs (Hinh
12) cho thiy:
+Khi chifu sau $3ng thi hé 56 an toin Fs gldm.
-+Khl khodng mye nuéie séng ting thl hé 56 an toan Fs gidm,

+Khi bé rdng mal déc gldm thi hé s& an todn Fs gidm.

= K&t qud He Ung v&i cde L khidc nhau



Bang 8: K&t qud H. ung véi cdc L khdc nhau cda Tinh Vinh Long ¢

- Can o vao bidu d6 quan hé giita chidu siu cuc han va khodng myc

t4i Fs=1.1 nude séng (Hinh 14) cho thiy:
_-;L- - Ho '_ +Khi cling mét khodng myfc aude sdng nifu bé rdng mai dic gidm
L=20m l=4fm | L=60m L=%0m thi he s8 ha 08 siu cyc han gidm.
om 2878 39.50 51.24 69.31 +Khi cing mot bé réng mai song niéu khodng mye nuédc sdng ting
1m 24.20 37.58 49,57 68.09 thi he s6 ha a9 siu cuc han gidm,
2m 18.82 35.19 47.05 66.21 * Két qud 0, ing v6i cac L khac nhau cba Tinh Vinh Lang chua ¢ i
3m 15.84 30.15 44.1 63.38 Bing 10: K&t qui o, g vdi cac | khac nhau cda Tinh Vinh Long chua
am 1234 2457 37.36 57.22 <6 i . _
5m 1000 19.80 29.59 48.58 WL Ao ‘
6m - 17.63 26.32 41.64 e | L=20m L=40m L=60m L=50m X
om 55.21 44.64 40.50 37.60
70 1m 50.43 4321 39.56 3713
2m 43.25 41.34 38,10 36.34
~~ 3m 38.38 37.01 3638 35.15
50 +L=20 m 4m 31.68 31.56 I 32.45
- Sm 26.57 26.33 26,25 28.36
8 —¢—L=40m 6m - 2378 2369 2483
30 | —il=L=60 m
60
=—d=L=00m
10 Ly T
0 2 WL 4 6 =1 =
Hinh 13: 8ike 46 H. ing v cdc L khdc nhau ca Tinh Vinh Long cd thi Fs=1.1 40 L=20m
- == 1.=4(} m
- Can ¢ vao bléu a6 quan hé giira chidu sdu cyrc han vi kholng myt g . 1=40
nude sdng (Hinh 13) cho thiy: 20 - —p=].=60 m
+Khi ciing mdt khodng musc nude sdng niéu bé rdng mai dée glam
thi chiéu siiu cyc han giam. [ =90 m
+Khi ¢iing mét bé rédng mai sdng nléu khodng muc nudc séng tang
thi chifu sdu cyc han gidm. 0 r T )
= K&t qua hé 56 ha a9 sau cyc han vil cde bé rdng méi khic nhau 0 2 WL 4 6

Bdng 9: Két qud R~ ing vél cic Lkhdc nhau cda Tinh Vinh Long chua tai

WL R
L=20m L=40m U L=60m L=90m

om 1.88 2.95 4.12 5.93
im 1.42 276 3.26 581
2m 0.88 252 3.71 562
Am .58 2.01% 342 5.34
4m 0.23 1.46 2,74 4.72
S5m 0.00 0.98 1.95 3.86
ém - 0.76 1.63 3.16

6 .

4 == 1.=20 m

E A —0=L=40m

9 == 1=60 m

e =00 m
0 L3

) 2 W4 6
Hink 14: Bifu 85 R Ung vt d¢ | khac nhau cla Tinh Vinh Long chua o8 tdi

Hinh 15: Biéu 46 0, dng vih cd¢ L khie nhaw cia Tinh Vinh Long chu o6 tii

- Can ¢if v3o bifu d8 quan h giita géc d8¢ et han v khodng migc
nudc séng (Hinh 15) cho théy:

+Khi khodng myc nudic sdng tang thi gde dbc cuyic han gidm,

4Vl WL=3.8m |3 khodng myc nude séng cyc han ma & dé gic dbc
cue han khong phy thude vao bé ring mai déc.

-+Khi khodng mifc nudc stng nhd han khodng mutc nude séng cyc
han véi bé rdng mél déc tang thi gdc dée cygc han gidm.

+-Khi khodng muc nuéce sdng |dn han khodng muc nude sdng cyc
han véi b rdng miéi thay dél thi gde dbc cyc han khéng dbi.

4.3 Ap dung k& qud nghién ciu

» Kiém tra hé s6 an todn b séng hidn ta

Quy trinh x4c dinh ‘
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7 WV Nal sus«r Hcr theo L, WL
Khang tai - Cotal )

| 3

St dung bidu Sir dyung bidu
a812a, b, c d abd431a b, c, B
IAn lugt véi d 1An lugt véi ¢ *
| L=20, 40, 60, L L=20, 40, 60, b
3
: g90m i g0m
| ' |
v v Hiy
| NI suy Fs theo H, WL I
Noi suy Fs theo L .4
________________ 1 Cong thiic tinh khéi hrgng cat khal thac V =R xHx(B 2xL)x1
* Tinh todn khé&i fugng cét khai théc Kiém tra digu kién &n dinh
Qupideedih Lo , 4 < et <0
| = =H - —V=H, »x{B-2xL)x1{1
1] Thong s8 @Au vao WL, L, Hiti, @. D= R, <HyltheniH, =H, -H) Hox{ )
: Hkt, dja chit , t8i trong trong I #(H, 2H)thentH, =H,, -H,)}
. : ——trr— 1 4.5 Kifm nghidm két qué phin tich’.
' Khong : Béng 11; K&t qui has§an toaanua cac V{ sat & =
: i f théa i ' | Théi gian Dia diém (m) i (m Fs
| Kigmtra H210m, Wisem, 20 Chua tinh : , U e
| m<L<80 m | totn duoe |, 23/0 nglan, 3 | 612 | 375 | 1048
! - - X 12014 H.Lang H8
1 Théa Kh8n I Khém 6,
Vo . mg I ng ; 35 77 | 466 | 1073
: Kiém tra vimg dia chit ) Phumg 5
— )
Khém 6,
e bt e ? 19/05 33 66 401 1.094
/2013 Phuding 5
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Can cif vao Bang 11 hé s& an toan Fs cla cac vy sat 1 cho thdy cac
vu sat 16 dién ra khi hé 56 an taan Fs <1.1
Bang 12: K&t qud tinh toan khdi luong cat

Thancat | B(m) | Hie(m) Y}i';“ri’ ;2 Vi(m3/m)
ccTQl 580 | 448 2090.43 2090
CCTQ2 880 | 367 2936.24 2936
cCTQ3 580 | 333 1675.32 1665
CC-TQ4 780 2 1385.21 1400
ccTas 580 | 442 2123.57 2210

Can cif vao Bang 12 K&t qua tinh todn khéi lugng cdt so vai két qla
khéi ligng tham do cho thdy khéi lugng tham dé va tinh todn gan bang
nhau.

5. KET LUAN

Viéc tinh toan hé s6 an toan va khdi lugng cét khai thac 13 viéc ¢in
thiét va quan trong, diéu dé dam bao do &n dinh cita bd séng, cing nhu
han ché sat |6 b& sdng.

Théng qua vi dy phia trén cho thdy phuang phép Spencer I3 phuong
phéap phi hgp dé tink toan hé & an toan Fs va tinh sdc khang ¢t khong
thoat nudc S, theo chi 56 déo Pl 14 phi bop vai két qua 5. tr thi nghiém
cht canh.

Théng qua bdng két qua hé 56 an toan cha cac vu sat & tho théy dia
hinh Iéng séng thay déi thec hudng tang 4o déc 12 phi hgp dién bién
léng sdng thuc té,

Thang qua bang két qua tinh toan khéi lugng cét cho thdy cong thic
tinh toan khéi lugng cat la gan bang vdi khdi lugng cat tham do,

TAI LIEU THAM KHAO

[110. Millet, 2017, River erosion, landslides and slope development in Géita River MSc. Thesis,
Chafmers University Of Technology , Sweden.

2] D. Padmalal, 2008. Enviranmental impact Of Sand Mining: & Case Study In The River
Catchments Of Vembanad Lake, Southwest India.

[31 Lua.X.L, EY. Zeng. R.Y. Ji, CP.Wang, 2007. Effects of in-channel sand excavation on the
hydrology of the Pearl River Delta, China Jownal of Hydrology 343, 230~ 239,

[4] Spencer. E, 1967. A method of analysis of the stability of embankments assuming parallel
interslice forces. Geotechmique, 17{1): 11-26

(5] Worth, C. P. and Houlsby, G. T, (1985). * Sail Mechanics-Property Characterization and
analysis procedures,” Proceedings, 11" \nternational Conference on Soil Mechanics and Foundation
Engineering, Yol. 1, San Francisco, pp.1-35.

04.2017 fJANYENNE |85





