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Tom tat - Dap dét 1a loai dap vat lieu dia phwong, phu hop véi
nhiéu loai nén, dé thich nghi véi sy thay ddi thé tich; dé thi cong,
chi cAn n&m ché&c quy trinh va té chrc quan ly chét lwgng chat
ché la c6 thé xay dwng dwoc. Hién nay, khi phan tich &n dinh
dap dat co thé st dung mét trong hai phwong phéap tinh toan
khac nhau: phwong phap th nhat la gid dinh treéc mat trwot
va xac dinh mét trwgt cho hé s 6n dinh nhd nhét; phwong phap
thir hai dwa trén viéc (rng dung phwong phap phan t& hiru han
trong dia k¥ thuat dé phan tich trang thai &ng suét — bién dang
cla mai trudng dét, tlr d6 xac dinh hé sé dn dinh. N6i dung bai
bao tap trung nghién clru so sanh viéc tinh toan theo hai
phuong phap da néu béng hai phdn mém Geoslope Plaxis va
dé& xuét mot sb kién nghi cho bai toan phan tich &n dinh dap dét.

Tir khoa - dap dat; &n dinh; phan t& hitu han; Plaxis; Geoslope.

1. Giéi thigu
Dap dit 1a loai dap vat liéu dia phuong, duoc xay dung

nham cung cap nude tudi phuc vu san xuat ndng nghiép, cong

nghiép, sinh hoat, phat dién va nhiéu nganh kinh té khac.

Khi xay dung dap dit, dac biét 1a & nhitng khu vuc c6
dia chat phuc tap thi viéc tinh toan 6n dinh dap 12 bai toan
v cling quan trong. Tinh chinh xac cua két qua tinh anh
huong rat I6n dén do bén, do on dinh 1au dai cua dap khi
dua vao khai thac va van hanh.

Hién nay, khi phan tich 6n dinh mai doc dap dat cac ky
su thuong dung mot trong hai phuong phap: Phuong phap
thir nhit 12 gia dinh truéc mat truot va chi xét trang théi can
bing gidi han cua nhitng diém ndm trén cung truot (thudng
goi la phuong phap gia dinh mat trugt). Phuong phap thir
hai xem nén dat 1a méi truong dan hoi — déo va ng dung
phuong phap phan tu hitu han dé phan tich (g sut — bién
dang cua cac diém trong nén dat.

Tir thuc t& d6 1am nay sinh cac cau hoi nhu: nén lua
chon phwong phap nao dé phan tich? Két qua phan tich
bang hai phuong phép trén c6 khac nhau khong?...

Dé c6 co so khoa hoc cho cac cau hoi nhu trén, bai bao
nay tién hanh nghién ctu, xac dinh hé s6 6n dinh dap dét
trong nhiéu trudng hop khac nhau theo hai phuong phap da
néu. Trong qué trinh phén tich s& tng dung phan mém
GEO-SLOPE cho phuong phap thi nhit va phan mém
PLAXIS cho phuong phéap thir hai.

2. Muc dich cia viéc phan tich 6n dinh dap dat

Phan tich on dinh dap dat nham chu yéu giai quyét hai
van dé chinh:

- Can cir vao chi tiéu cuong d9 cua dat nén va hé so an
toan cua cong trinh, thict ké mat cat dé dap hop 1y, dam bao
thoa man yéu cau vé sir dung.

Abstract - Earthen dam is the kind of local materials, suitable for
many types of backgrounds, easy to adapt to the change of volume;
easy to implement and easy to build just by knowing the process and
strict quality management organization. Recently, in the analysis of
stability of earthen dams, we can use one of two different calculation
methods: the first is by assuming slip surface, then determining it for
smallest stability coefficient; the second is based on the application
of finite element method in geotechnical engineering to analyze the
stress - strain state of the soil environment, which helps to find
stability coefficient. This paper focuses on comparing the two
calculation methods outlined by Geoslope and Plaxis softwares The
paper also put forwards a number of recommendations applicable to
the problem of stability of earthen dams.

Key words - earthen dam; stability; finite element method;
Plaxis; Geoslope.

- Ddi vdi céc kich thuée mit ¢t dap va tinh chat dat nén
da xac dinh, tién hanh kiém tra sy 6n dinh cta dap dat.

3. Phan tich 6n dinh dap dat theo cic phwong phap
bing cac phan mém

Tir dau thap ky 70, nho sy xuat hién cia may tinh dién
tir, phuwong phap giai gan dung té ra ¢ hiéu qua va duoc
tng dung rong réi.

Bai toan on dinh dap dat rit da dang va phirc tap, cac
mdi quan hé gitra cac yéu t6 dan xen ching chit anh hudong
IAn nhau. Dé khao sat hoic nghién ctu cac méi quan hé do,
con ngudi phai sir dung md hinh hoa nhu mét cong cu. Tuy
nhién, md hinh nay khong thé xét dén tat ca cac dic dlem
cuia bai toan ma chi gir lai cac ddc diém chinh cua cac méi
quan hé chinh ma ching cé thé dic trung cho bai toan dé.

Mot s6 phan mém thuong duoc sir dung trong phan tich
6on dinh dap dat nhu: GEO-SLOPE, PLAXIS, ANSYS, ...

Pbi v6i mé dun SLOPE/W trong phan mém GEO-
SLOPE duogc xay dung duwa trén mot sb Iy thuyét tinh on
dinh mai ddc nhu: Phuong phap Ordinary (hay con goi 1a
phuong phap Fellenius), phuong phap Bishop don gian
hod, phuong phap Janbu don gian hoa, phuong phap
Spencer, phuong phap Morgenstern-price, phuong phap
can bang téng quét Gle, .... Bic diém khac biét co ban giira
cac phuong phap khac nhau 1a gia thiét lién quan dén lyc
tiép tuyén va phap tuyén giira cac dai.

3.1. Trinh tw gidi bai todn on dinh dap dit bang phén
mém GEO-SLOPE

Geostudio 12 bo phan mém dia ky thuat cua cong ty
Geoslope bao géom cac modun: SLOPE/W (phan tich on
dinh méi déc), SEEP/W (phan tich dong thdm trong dat),
SIGMA/W (phan tich ung suat-bién dang cong trinh dat),
QUAKE/W (Phén tich dong dit), CTRAN/W (phan tich
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van chuyén chat 6 nhiém trong nuéc ngam), TEMP/W
(phan tich nhiét), VADOSE/W (phan tich mua, boc hoi
mat dat), AIR/W (phan tich twong tac nude-khi) [3] [6].
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Hinh 1. Giao dién cia Geostudio 2007
Buwéc 1: Khéi dgng phan mem
- Programs\GEO-SLOPE\GEOSTUDIO 2007;
- Chon Create a SLOPE/W (Hinh 1).
Buéc 2: Thiét Igp cac thong sé ban dau
- Thiét 1ap ving lam viéc;
- Thiét lap ti 1¢;
- Thiét lap h¢ ludi Vé;
- Binh dang céc truc va kich thudc cac truc.
Budéc 3: Xay dwng mé hinh hinh hoc
- Str dung Iénh Lines trén menu “Sketch”;
- Di chuyén con tro dé bt dinh vao cac diém 6 ludi vé.

{—

Hinh 2. Xay dung md hinh hinh hoc bai toan
Buwéc 4: Khai bao cac thong sé vé dia chat
- Chon Materials tr menu “KeyIn”. Hop “Keyln
Materials” s& xuat hién;

- Khai bao céc thong s6 vao hop thoai Keyln Materials.
Keyln Materials

—

Name

Golor
= | E— |
| —

£
6
8

2

Catloc

2

BaTieu Nuoe
BatHa Luu
sc

7

i
i

Hinh 3. Hgp thogi Keyln Materials
Buwdc 5: Gan céc ldp dit cho bai toan
- Chon Regions ¢ menu lénh Draw;
- ‘Lﬁn lugt chon cac diém dé khép kin chu vi tirng 16p
dat roi chon 16p dat twong ng.

Hinh 4. Két qua bai toan khi gan cac lop dat

Budc 6: Khai bdo dwong bdo hoa
- Str dung két qua tinh trén SEEP/W.

Hinh 5. Két qua thé hién duong bdo hoa
Buwéc 7: Lua chon phwong phdp phén tich

- Chon “Analyses” & menu Iénh “KeyIn”, hop thoai
hién ra nhu Hinh 6.

[l Keyin Analyses P )

— [ o s =
-l (untitled)
Analysis Type: [Bishop, Ordinary and Janbu =

[@] stope/w analyss
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Hinh 6. Lua chon phuwong phdap phan tich
Buoéc 8: Kiém tra bai toan
- Chon “Verify/Optimize” & menu “Tools”, néu c6 13i
chuong trinh s& théng bao (Hinh 7).

(@ Verify/Optimize Data P |

Information:
Verfyng it eachrode & atached toan semert... -
Verifyng
Veriying secondary nodes for each clemert..
Variying that aach slamert hae » postive ..
Verifying that not all eLememsare NULL elements...
Verffying materal propertes..
Verfying boundary condibons... L
Verifying 3
Checkin
Verfying integration files...
Verfication completed — 0 errer(s), 0 wamning(s). -

|

Hinh 7. Két qud kiém tra

Buwéc 9: Chay chwong trinh va xem két qud

- Chon “Solve Analyses” & menu “Tools”.

- Chon “CONTOUR” ¢ menu “Window” dé hién thi
tam truot, hé s6 6n dinh va mat trugt. Luu y chon phuong
phap tinh theo Bishop.

3.2. Trinh tw giii bai todn on dinh dip dit bing phin
mém PLAXIS

Phan mém Plaxis la san pham cua Pai hoc cong nghé
Delf — Ha Lan va duoc cOng ty Plaxis BV phat trién theo

céc chu dé riéng, duoc Vlet dua trén phuong phép phan tir
hitu han phan tich bai todn 6n dinh, bién dang va dong thim

41, [5) o

Buwoc 1: Khai dong phan mem

- Programs\Plaxis 8.x\Plaxis Input.

Buéc 2: Thiét lap cac di ligu cho bai toan

- Trong hop thoai “General settings” khai bao cac thong
tin vé bai toan: thé “PrOJect” the “Dimensions” nhu hinh 9.
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Hinh 8. Thiét Idp céc di liéu ban dau cua bai toan



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE DAI HOC DA NANG, SO 9(130).2018 53

i

e

Buéc 3: Xay dung mo hinh hinh hgc

- Chon “Geometry line” tir menu “Geometry”.

- Gan bién cho bai toan bang cach chon “Standard
fixities” tir menu “Load” hodc biéu twong D

o e a0 o e s e = - o - -

Hinh 9. Xay dieng md hinh hinh hoc cia bai toan
Buwéc 4: Khai bao va gan sé liéu dja chat
- Chon “Soil&Interface...” tir menu “Materials”.
- Tu hop thoai “Material sets”, chon “New” va khai bao

céc thong sb cho 16p dat méi.

- Gén céc |6p dat vao mo hinh hinh hoc.

Hinh 10. M6 hinh bai toan sau khi gan cac ldp dat
Buwéc 5: Xay dwng lwéi phan tie
- Chon “Gobal coarseness...” tir menu “Mesh”.
- Chon biéu turong dé tién hanh chia lui phan tir va xéc nhan.

.....................................................................................................................

Hinh 11. Két qua chia fiegi phan ti cho bai toan
Buéc 6: Khai bdo duwong bdo hoa
- Chon “Intial conditions” tir menu “Intial”.

- Chon biéu twong = tir thanh cong cu, v& dudng muc

nudc.

va chon biéu twong update dé xac nhan.

i ++ .., L, N
- Chon biéu tugng = dé tinh toan &p luc nuéc ban dau

FEEREEIREED

Hinh 12. Két qud tinh todn dirong bdo hoa cho bai toan

Buwéc 7: Khai bao i#ng sudt ban dau
_q R ) .
- Chon biéu tugng va T dé tinh toan (ng suat

ban d4u va chon biéu tugng update dé xac nhan.

Eavene i e PR

Hinh 13. Thiét Idp #ng sudt ban dau cho bai toan

Buéc 8: Xay dung cdc trwong hep tinh toan

- Chon biéu tugng = Cakulst= ty thanh cong cu.

T
P
et

- Chon diém phan tich tng suat bién dang tir biéu trong <.
- Thiét 1ap céac giai doan phan tich.

=B+ Calculate.... 44 4t du tinh toan.

General | parameters | Mutiphers | Preview |

Phase [Calculation type

Number /ID.:  [2 [<Phase 2> [Phie reduction -

Start from phase: [1 - <Phase 1> - advanced
[Loginfo Comer

oK - ’
Eeramters |
& next & meert | B Dok
Ientfication Phaseno. | Startfrom | Cakculation Loading nput Time Water

Initial phass [} ) W A 0,00day o

= <Phase 1> 1 0 Plastic Incremental multipliers 0,00 day 0

o & <Phase 2> Phi/c reduction

Hinh 14. Thiét ldp cdc giai doan phan tich cho bai toan
Buwoéc 9: Xudt két qud tinh toan

- Chon = ©utt v thanh cong cu dé xem md hinh

bién dang.

4. Ap dung tinh toan

Dap dat hd chira nudc Ta Trach 1a dap dat khong dong

chat, cao 60m, chiéu dai dinh dap 1.187m, chiéu rong mit
dap 10m. Nén dap chu yéu 1a 16p da phong héa nhe dugc
xir ly bang phun xit vira xi miang tao mang chong tham
t6i do su ~26m [1], [2]. Cau tao cta dap dugc miéu ta &
hinh 15.

Hinh 15. Mdt cdr ngang ddp chinh hé chita neéc Ta Trach -

Tinh Thara Thign Hué

Theo TCVN 8216:2009 Thiét ké dap dat ddm nén
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(Bing 8, trang 139) Vé céc truong hop tinh toén on dinh
dap dap dat, noi dung bai bao tinh todn 6n dinh mai dap
theo cac truong hop sau [7]:

Truong hop 1: Sau khi myuc nuée day va tham én dinh
— kiém tra on dinh mai ha Iuu (t6 hop co ban). V&i diéu
kién ¢ thuong ’luu la MNDBT, ¢ ha Iuu la myc nuéc trung
binh thai ky cap nude. Tuc la:

: 45m (MNDBT)

- Muc nudéc ha luu :2.5m

Hé sb on dinh cho phép trong truong hop nay la
[K] = 1,35 (Bang 7, TCVN 8216:2009 Thiét ké dap dét
dam nén).

Truong hop 2: Sau khi muc nudc rit — kiém tra 6n dinh
méi thuong luu (0 hop déc biét). Véi dieu kién ¢ thuong
luu 1a MNDBT rat xuong den muc nude dam bao an toan
cho dép khi ¢6 nguy co su €6, ¢ ha lru 1a myc nude twong
ung véi Qxa max khi thao nudc tur ho.

- Myc nuée thuong luu 1a 45m (MNDBT) rat xuéng
dén muc nudc dam bao an toan cho dép khi c6 nguy co su
c6 12 25m (MNTL).

- Muc nuéc ha luu: 13.1m

He s6 on dinh cho phép trong truong hop nay la [K] =
1,15 (Bang 7, TCVN 8216:2009 Thiét ké dap dat dam nén).

Bdng 1. Thong sé cac I6p ddt nén ti nhién ¢ mdt cdt tinh toan
trong moé hinh md phong

- Muc nudc thugng luu

hong | KY lenvil 2c | 2a |38 | sc | 6 | 7
SO hiéu

Mohinh \oger| 11 | Mc | LE | Mc | Mc | LE | LE

tinh toan

)I((iléuﬁng Type | [-] Dr. | Dr. | Dr. Dr. | Dr. | Dr.

Dung 3 ~ - -

tongkhg 1 KNI | 155 144 | 143

Dung 3 ~ - -

tongue T KNI | 186 185 | 17,9

Hér’Sé) k |m/da

thim Y 10,0486 | 0,268 |0,0864 [0,0247 |0,743 | 1,382

Modul 1 & iy | 2400 [15000 | 2830 | 2510 [50000 [55000

dan hoi

Heso o 1 17 lo3s 035 | 035 | 035 |035 | 035

poison’s

Lucdinh| cer |[kN/m2| 18 | - |208 |152 | - | -

Goendt | o | o l1617| - |157 1718 - | -

ma sat

Gocne | vy ° 0 - 0 0 - -

Bdng 2. Thong sé cac lop vat liéu xay dung ddp ¢ mat cat
ngang tinh ton trong mé hinh mé phaong

. Pit L ovat |
A2 Ky | Pon < Cét *.. [Mang
Théng s6 hidu vi 2B |dapha loc thogt Viiaxit BTCT
Iuu nudc
Mo hinh tinhly el 13 | Mc | Mc | Mc | mc | LE| LE
toan
Kiduungxi | Type | [ Dr. Dr. | Dr. | Dr. | Non.| Non.

Dungtrongkhd | yay |kN/m¥ 146 | 146 | 159 | 223 | 305| 25

Dung trong uét | ywe |kN/m% 187 | 188 | 195 | 25 - -

He s6 thim k |midayo,00864| 0864 | 864 | 864 | - | -

Modul dan hdi | Eer |KN/MZ 2730 | 2630 | 1500 | 3E+6 | 6500| 25E+7
Hesdpoison’s | v | [1 | 035 | 035 | 035|035 | 02| 02

Luc dinh Ce |KN/M3 264 18 2 0 - -
Gocnoimasat | ¢ ° 16,02 | 2037 | 30 32 - -
Goc ne v | °| o oo o -] -

4.1. Két qua bai todn tinh én dinh dgp dit biang phin
mém GEOSLOPE

V6i phan mém GEOSLOPE ¢ nhiéu phuong phéap tinh
6n dinh mai dap nhu: Ordinary, Bishop, Morgenstern-
price, GLE, ... T4c gia da tinh tién hanh tinh toan theo cac
phuong phép khac nhau cho thay hé s6 an toan nhé nhit K
thu dugc theo cac phuong phdp nay la khac nhau khong
dang ké; do d6 trong bai bao nay chon phwong phap Bishop
dé tinh toan, vi phuong phap tinh toan nay kha don gian va
da duogc dua vao qui pham TCVN 8216-2009.

Truong hop 1

Hinh 16. Cung trirot nguy hiém xudt hién ¢ mai ha heu ddp
(K=1,506)

Truong hop 2

Hinh 17. Cung trueot nguy hiém xudt hién ¢ mdi thuwong heu dap
(K=1,298)
4.2. Két qud bai todn tinh 6n dinh dgp dit bang phin
meéem PLAXIS
Truong hop 1

I
E Sh. ———HCZE 28
LAXI ~l\:|-C24—24_MNTB - .'75EI 20/07/18

Hinh 18. Cung trirot nguy hiém xudt hién ¢ méi hg feu ddp
(K=1,494)
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Truong hop 2

ot damicarmests st

MC24-24

PLAXIS MCZd 24 MNTLZS 450 IMZOFDYMB i
Hinh 19. Cung trirot nguy hiém xudt hién ¢ mdi thwong heu dap
(K=1,279)

So sanh két qua bai toan tinh 6n dinh dap dat trén hai
phan mém GEO-SLOPE va PLAXIS
Dua vao két qua tinh trén hai phan mém GEO-SLOPE
va PLAXIS d06i véi bai todn tinh 6n dinh dap chinh ho chaa
nudc Ta Trach cé duoc bang gié tri sau:
Bdng 3. So sanh két qud tinh toan én dinh

GEOSLOPE | PLAXIS | Chénh léch
Truong hop 1 1,506 1,494 0,8%
Truong hop 2 1,298 1,279 1,5%

5. Két luan

Thong qua viéc nghién ctu cac Iy thuyét tinh toan, két
hop véi viée tng dung cac phan mem deé tinh toan hé so 6n
dinh dap dat trong nhicu truong hop khac nhau, Tac gid rat
ra mot s6 két luan nhu sau:

1. Mic du duoc xay dung trén hai ly thuyét tinh khac

nhau, lich str ra doi khac nhau. Nhung két qua tinh on dinh
bang phuong phap gia dinh mat truot (mat trugt hinh tru
tron, phan tich on dinh bang cong thirc Bishop don gian, st
dung phan mém GEO-SLOPE m¢ dun SLOPE/W) va
phuong phép phan tich (g suat — bién dang cia maéi truong
dan hoi — déo (ang dung phuong phap phan tir hitu han, sir
dung chuong trinh PLAXIS) trong cac trudng hop da nghién
ctru co ban 1a nhu nhau (két qua chénh léch khong qué 2%).

2. Qua céc két qua da nghién ciu cd thé cho thiy cac
trudng hop tinh bang phan mém PLAXIS cho hé s6 6n dinh
nho hon so véi khi tinh bang phan mém GEO-SLOPE. Do
do, néu sir dung phan mém PLAXIS dé tinh toén 6n va déanh

A QAR

gia on dinh theo hé s6 6n dinh y&u cau thi s& thién vé an toan.

Tir céc két luan trén, trong pham vi nghlen cau, tac gla
kién nghi: Khi phan tich 6n dinh mai cac mai dbc noi
chung va mai doc dap dat noi riéng co thé s dung mot
trong hai phuong phap tinh da néu ma van dam bao su
chinh xac (diéu ndy s& gilp cac don vi tham tra, cha dau
tu c6 co s6 Xét duyét phuong an tinh todn cta cac don vi
tu van thiét ké).

TAI LIEU THAM KHAO

[1] Bao céo chinh thiét k& k¥ thudt H5 Ta Trach — Tinh Thira Thién Hué
(2007).

[2] Béo céo dia chit Cong trinh hd Ta Trach — Tinh Thira Thién Hué
(2010), Giai doan BVTC.

[3] Pd Van Dé (2002), Cac bai toan mau tinh bing phin mém
SLOPE/W, NXB xay dung, Ha Nbi.

[4] D& Vian Dé (2009), Phin mém Plaxis tmg dung vao tinh toan cic
cong trinh thiy cong, NXB xay dung, Ha Noi.

[5] R.B.JBrinkgreve, 2D Version 8, Plaxis manuals, Netherlands.

[6] John Krahn (2004), Stability Modeling with SLOPE/W, Frist
Edition, Revision 1.

[7] TCVN 8216 —2009: Thiét ké dap dit dim nén.

(BBT nhdn bai: 02/8/2018, hoan tat thui tuc phan bién: 01/9/2018)



