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T6MTAT 
Hien nay, Viet Nam da xay dung duoc 6755 dap va h6 chua thiiy loi cac loai trong do chii yeu la dap dai. 

Trong qua trinh van hanh da co su xudng cap, hir hong su co anh hircmg lon d^n an loan dap va an loan 

chung ciia ca he thong dau moi ho chira. Theo cac ket qua thong ke. trong so 1730 ho thuy loi bi hu hong 

thi cac ho c6 dung lich vira va nho chiem da sd (V<3 tneu m^ va cac su co ve tham thircmg c6 anh huong 

ldn den an toan cua dap dat Da cd rat nhieu su co va dap xay ra Uong 10 nam gan day va nguyen nhan la do 

dong Iham gay ra anh hudng ldn d6n an toan ciia dau mdi va viing ha du. Tai Viet Nam, cac Unh loan thiet 

kO dap dang sit dung theo phirong phap tat dmh, trong ktu cac nuoc tien Uen tren the gidi; Nga, Trung 

Qudc, Ha I^n,... da thuc hien nhieu tinh loan theo cac lieu chuan ngdu nhifin va phan lich do Un cay. Tir 

viec danh gia hien trang dap Tan Son 6 Gia Lai, nghien ciin da ung dung ly thuyet ngAu nhien cap do II M 

xay dung bai loan phan tich an toan cho dap dai, tir do de xuat cac giai phap cong Irinh de nang cao dp tin 

cay cho dap khi chiu tac dong cua dong tham d mai va hai ben vai dap. 

Tir khda: Do tm cay, xac suat an toan. ham On cay, bien ngau nhien. su co tham. 

H6 chiia nuoc la c o n g tr inh Igi d u n g tdng hop 

nguon nuoc n h a m c u n g cap nuoc cho cac nganh 

kinh t& quoc dan, cdt g iam lu, pha t dien va cai thien 

moi t ruong. Cac h.6 c h u a nuoc dugc lao ra hdu h^t 

bang cac dap dat, dugc xay d i m g each day 30 - 40 

nam trong tiioi ky dat nuoc co nhifiu k h o khan , doi 

sdng kinh te - xa hoi con thap, nhu cau d u n g nuoc 

chua cao, tieu chuan thiet k e thap cac ngudn vdn dau 

tu cho Ihiiy Ipi con h a n hep , nang luc khao sat thiet 

k^ thi cong, quan Iy con nhi^u bat cap nen c o n g trinh 

da xay d u n g k h o n g h a n h khoi cac n h u g c diem: c h u a 

ddng bo, cha t Iuong thap . thieu my quan , chua that 

an toan. Trai qua thoi gian dai khai t hac . h^u h^l cac 

cdng trinh d6u co h u hdng , x u d n g cap hien dang 

tiem an nguy c o gay mat an toan hd chua. Cac 

nghien ciiu an toan hd dap h e n th^ gioi va Viet Nam 

deu chi ra r ang t h 6 n la mdt t rong n h i m g n g u y e n 

nhan chinh dan den cac h u h o n g va su c6 dap dat 

111- Do do, c l n thie-t phai danh gia Iai miic an loan 

ciia cac dap dai theo cac Ueu chuan hien tai va co cac 

giai phap thich h g p de n a n g cao do tin cay cho h e 

thdng. Hien nay, cac hd dap Viet Nam chii yen dug-c 
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thiet ke theo p h u o n g phap tat d inh . h o n g dd cac chi 

tieu an loan d u n g de danh gia la h e sd an toan; cac 

tinh loan v^ ngau nhien va do tin cay h o n g h e t hong 

thuy loi da duoc thuc hien t rong cac luan an, de lai va 

nghien ciiu. T r o n g khi do, cac nuoc tien Uen tren th& 

gioi nhu: Nga, T r u n g Qudc, N h a l Ban va mgl sd nude 

chau Au da su d u n g p h u o n g phap thiet k e ngau 

nh ien va cac tieu chuan ve do tin cay de danh gia an 

loan cho cdng tr inh. Bai bao gioi thieu ve tinh h inh 

xay d u n g ho dap Viet Nam, cac h u h o n g s u cd hd dap 

va cac s u co cua dap dat do d o n g t h a m la nguyen 

nhan ch inh gay ra, t rong do dap dat Tan Son la dap 

dat cap II o' tinh Gia Lai c u n g la mdt t rong nhi^u dap 

dat cd nguy c o bi ma t on dinh do hien lugng t h a m 

m a n h 6- hai vai va Idy hoa mai h a luu. Nghien ciiu da 

ling d u n g ly thuye t do tin cay cap do 11 xay d u n g bai 

loan danh gia on dinh cho dap dat Tan Son - Gia Lai 

kh i chiu tac d d n g cua cac yeu to ngau nhien va co 

cac giai phap cong h i n h de nang cao do tin cay cho 

h e t hdng . 

2. \m TRAIU6 HO CHITA NUOC THUY LOI VET NAM 

Tinh den nam 2018 nude ta da xay d u n g duoc 

6755 dap va hd chiia thuy Igi cac loai, h o n g do c h u 

yeu ia dap dat [2L Nhi ing hd cd d u n g tich nhd han 1 

trieu m ' ch i^m ty Ie Idn 81,7%, cac h o cd d u n g tich 

Idn h o n 1 tr ieu m'* ch iem ly Ie nho hon nhieu (Hinh 

1). T u y nhien theo cac sd lieu t h d n g k e ciia T o n g cue 

T h u y Ipi n a m 2018 t rong 1730 hd bi h u hdng , x u o n g 
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cap cac ho co dung tich nhd va viia (\" < 3 trieu m^ 
lai la cac hd cd ty' le hu hdng su c6 nhi^u hon cac ho 
CO dung tich ldn (Hmh 2). 

Cac dang hu hong chmh hay gap hien nay tai 
cac dau mdi hd chiia la: Dap khdng du mat cat, lu ldn 
tran qua dmh dap; tham Idn qua than va ndn dap do 
chat lugng thi cdng va cong nghe chdng tii^ kem, 
gay xoi ngam hoac truol sat mai ha luu lam vcr than 
dap; td mdi trong than dap; su cd dap, han, cdng lay 
nuoc hoac van hanh khdng dung k\' thuat cua van 
Iran xa lu, van hanh cdng lay nuoc; cdng lay nuoc bi 
hu hdng, muc rudng; han xa \u hi xoi, thidu kha nang 
xa Id... 

Cac nguyen nhan lara hu hong, su cd va xudng 
cap 1730 hd chiia chii yeu hen quan nhi^u den ddng 
tham qua dap va nen, bien dang mai dap dat [2]. 
Theo ket qua thdng ke 0-223 hd Idn (V>3 trieu m^ cd 
41,7% dap bi sir cd tham qua than va n6n dap. 36,8% 
nguyen nhan bien dang mai; vdi 613 hd cd dung tich 

oho hon 3 tneu m^ ty 1̂  nay la 33,6%' va 4(1.:^ ^if "̂ 

\ e tham cung la mot hong cac nguyen nhaii 
chinh 

gay ra su cd cho 66 ho dap trong 10 nam tro-Ia" day 
(Hinh 3). Cd the ke den mot vai su co vd dap ao 
nguyen nhan tham manh: mua ldn keo dai gay tham 
manh qua dap dat, sat mai ha luu nhu dap Bong ven 
va dap Da Ban a Nghe An nam 2tXt8: dap Phi^^; 
Trung d- Ninh Thuan mdi thi cdng xong nSni 2010 bi 
nude tham rd qua vet nut gay sut, sat to dan dan loi 
VCT dap; tham manh qua mang cdng de doa \'d dap 
Um b Nghe An nam 2012; tham manh qua phan than 
dap cd td mdi khi muc nude hd dat muc niroi" tliiet ke 
ma chua xa han gay ra vo dap Tay Ngii>''̂ " *^ ^gi^t 
An nam 2012; tham manh b mai ha Imi va vai trai dap 
anh huong den an toan dap Tan Son a Gia Lai nam 
2016; hien hrgng tham lan rdng, ranh thoat nude ha 
luu bi d6 gay vdi chi^u dai 200 m lam anh hudng 
nghiem hong d^n an toan dap chinh hd Niii Cdc -
Thai Nguyen nam 2017.... [2]. 

Hinh 1. Th6ng k6 ty le c^c ho theo dung tich 

ED S Hmh 4. Vcr dap Tay Nguyen - Ngh^ 
An nam 2012 

Hinh 3. M6t s6 thong ke v4 so lugng ho bi va trong khoang 10 nSm 

3. mn DO Tn CAY DAP DAT TAN SON - GU LAI 

3.1. Gioi thieu v^ ho chiia nuoc Tan Son 
H6 chiia nude Tan Son la he thdng cap 11 duge 

xay dung hen sudi Tan Son, dia ban xa Chu Pah, tinh 
Gia Lai. He thdng cdng trinh dau mdi duge van hanh 
nam 2010 gom: Dap dat, cdng lay nude, han xa lii, 
nha quan Iy va tuyen kenh chinh dai 2.024 m. Ho co 

dung ti'ch 4.4.l0^»t^ vdi nhiem vu: cap nude tudi cho 
450 ha Ilia, hoa mau va cay cdng nghiep ciia tinh r* 
Lai; cap nude nudi hdng thuy san va du hch sinh tha'-
cai thien canh quang mdi truong trong khu vu-
Dap dat la dap ddng chat cao 27,5 m dai Ŵ  o ' ' " 

^^ ''̂ 0,0 m cao 
trinh dinh dap +783,80 m, dap co tuong chan ' ' 
cao 1,2 m, dinh dap rgng 5 m [3]. 
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Hinh 5. Hien hang dap dat Tan 
Son 

3.2. Md phong h§ thdng 

Sau khi Uiirc hien cac quan sat, khao sat hien 
trudng ddng thdi tien hanh cac nghien cuu va phan 
tich cac lai lieu luu trir gom: hd so Ihiet ke. hd so thi 
cdng, hd so hoan cdng, tai heu quan trac va hd so 
quan Iy, nghidn ciiu cd cac ket luan so bg ve hien 
trang ho va cac cdng trmh dau moi ho chua nude Tan 
Son nhu sau [3]: 

- Phuong an van hanh chdng lu dang thuc hien 
phu hap vdi he thdng dau mdi hd chiia. 

- Vdi dap dat: dudng bao hda ti'ong than dap dat 
cao lam nude tham chay ra ha luu d- vi tri ranh thu 
nude mdi d- chan dap giao vdi be phan ap ha luu d- cao 
trinh +765 m, hien tugng tham thanh dong tap trung 
()• VI tri C9+11 111 phia ben hai cdng lay nuac. Hai ben 
vai dap bi lay hda do hien tugng tham vdng quanh vai 
dap. 

- Cac khdi xay va cica van cua U'an xa lu cung 
nhu o noi ndi Uep vdi dap dat va bd' khdng cd bieu 
hien hu hdng. Tran lam viec on dinh. Van va thap van 
cua cdng ngam hoat ddng binh thuong, vat heu than 
cdng chua co bieu hien suy thoai, quan sat phia ngoai 
cdng ngdm thay khdng cd bieu hien hu hdng. Cdng 
lam viec dn dinh. 

Tir cac ket qua dieu ti'a, khao sat va thuc hien 
cac phan tich tir tai Heu luu liar ciia he thdng dau mdi 

Hmh 6. Tham qua vai hni dap Hmh 7. Ddng tham ovi hi C9 dan v^ ha 
luu being dng PVC 

hd chua, thay rang: dap dait cd kha nang xay ra cac 
su- cd hen quan den cac hien tirong vd tliam; han va 
cdng ngam lam viec an toan. Do vay so do cay su co 
se md ta cac su cd hu hdng hen quan den dap ddt. 

hoac 

Su CO dap da i Tan 

hoK 

1 
' dinh dap ' 

l r ,«t7 
haimi 1 

Sdn 

holt hort 

1 
Bien hinh Iham 

Ihorg fhiWrg 

JBienhirh | | c a c s i / c o 

{ ihetnddcbie l l |kliec | 

3 VI iri Q/a ra Hang Mm lap tai ng Hang Ihain iHp irurg 

la dMig iham | [trong Ihan dap [ I rong ner dap chanWiai^ i 

Hinh 8. Sa 66 cay su c6 dap d^t Tan Son 

3.3. Ham tin c^y v^ cdc bi^n ng^u nhien cua cac 

CO ch^ sir cd 

3..11. Nuoc tian dinh dap 

Su cd nude han dinh dap diit xay ra khi muc 
nude cao nhal hong hd cd ke den sdng leo va do 
ddnh do gid vuot qua cao trinh dinh dap. Ham tin cay 
ciia CO che pha hoai do nude tran qua dinh dapZ, 
tinh theo (1), gia tri cac bien ngau nhien (BNN) 
hong ham tin cay nhu hong bang 1 |1], [4]. 

-Z„) " - l ( l ) 

IT 

1 

2 

3 

4 

5 

Bang 1. Cac b 
Ten BNN 

Cao do dinh dap 

Cao do myc nuoc ho 

Cao do day dap 

Van toe gio 

Chî u dai da song 

en ngau nm^n 
Ky hieu BNN 

^'I'l (m) 

Z„„„ (^, 

Z,„„; (^) 

Z„„,i(„,, 

z „ , , 
"(m) V (m/s) 

D(m) 

BNN) ITOT 
Kv vong 

783.8 

780,5 

782.6 

782.9 

756.3 

28.64 

1000 

I ham tin cay Zi 
Do lech chuan '^ 

0.42 

0,5 

0.5 

0.5 

2,8 

20 

Luat phan bd xac suat 

Phan hd chuan 

Phan bd chuan 

Phan bd chuan 

Phan bd chuan 

T^t dinh 

Phan bd chuan 
Phan bd chuan 

untan M C U I C P V A PHAT TPIFN NONG THON - KY 1 + 2 - THANG 2/2020 63 



KHOA HOC COU . 

6 

7 

8 

9 

jOc cua huDng gio so vdi phuiTng 
vuong gdc vol tuvtin dap. 
[le sd phu thude: dd nhan] tuong doi, 
dac tnmg vat lieu gia cd mai dap, tdc 
dd gid. goc cua hucmg gid so vol 
phuong VUdng goc vol tuyen dap. he 
sd mai thuong luu. 

Chieu cao sdng vdi muc dam bao 1% 

Gia tdc trong UTrdng 

K 

h,,. 

g(m7s) 

60-

1.71 

1,14 

9,81 

0,14 

__^ 1 
Phan bd chuan 

Tat dmh 

Phan bd ciiuan 

Tat dinh 

3.3.2. Mai dap ha luu bi truut sau 
Dudng bao hda dang cao va cac chi tidu co Iy ciia 

vat lieu than dap, nen suy giam theo thoi gian la mgt 
trong nhieu nguyen nhan chinh din den mat dn dinh 
tdng the mai ha luu. Mat trugt nguy hiem nhat ung 
vdi he sd an toan nhd nhat (!<„„„„„„) duge tinh theo 
phuong phap mat trugt tm hdn. Su dung phuong 
phap Bishop de thidt lap ham tin cay Z,, trong dd 
long cac md men chdng tinjgl duoc xem la ham sue 
chiu lai, tdng md men gay trugt la ham tai hong [ 1 ], 
HI. 

phuong ngang va phuong cung truol, he rong cua 
Ihoi dat. Gia hi va luat phan bd xac suat cua cac BNN 
nhu trong bang 2. 

h I 

-/-.A^ih\{\\-uJ'j\.u<i\-

[" i' 
I.IKf \.l\(p '(2) 

Cac bien ngau nhien va tham sd tat dinh hong 

ham Z1 gdm: ^'"'' '^""""' '"• ̂ - '^"'''"" ^ '^"^ ^̂  ̂ ^ ^" ^" 
toan niai dde, khdi luong thdi dat, ap luc nude Id 
rong, luc dinh don vi, gdc ndi ma sat, gdc theo 

Hinh 9. So dd tinh dn dinh m^ dde tiieo phuong 
phdp Bishop 

Ten BNN 

Hmh 10. Mat cat long song dap d^t Tan Son 

Bang 2. Cac bifa ngau nhien (BNN) hong h^m tin c ^ Zg 

Ehing Irong ciiii; lop dai 
khdi L H. HL dem cat: ddng 
da tieu nucc. nen lop 2. Idp 
3: mdng bentonite. 

y,{KNhn 

niKNIn 

r,„(KN/n 

Ky vpng: " 

17,9 

1,825 

Luat phan box 
suat 
Phan bo chuan 

Phan bo chuar 

Phan bo chuan 

Phan bo chuan 
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2 

3 

4 

5 

6 

' 
8 

Gdc ma sat trong cua; bp 
datldidil,ll,m,demcau 
ddng da tieu nude; nen lop 
2, lop 3, 

Luc dinh don VI ciia; Idp dat 
khdil. n, i n dem cat ddng 
da heu nutiq ndn Idp 2, Idp 
3 

Luc dinh don VI cua; bp dat 
khdi I, n, m; ddm cat; ddng 
da lieu nude; nen Idp 2, Idjj 
3 

Chieu day trung binh 
cua lang tham 

He sd tmng hinh mai 

thuong Itm 

He sd h'ong binh mat 

ha Imi 

Chieu dai tmng hinh 
day dap 

7 ,K.\h,ii 2a6 I 2,86 

:.;_,-iK.\lm': 

J'.^ji A.\7m-) 

r w ™ , i ' ^ \ ' ' ' " ' ) 

« ' ' (dd) 

*"" (dd) 

^" ' (dd) 

K(™a(d6) 

«' '»(dd) 

« ' - : ( d d ) 

ft.".-(dd) 

C,(KNIm-) 

C„lKNIm-) 

C,„IKNIiir) 

C,„„,iKN/iir) 

C,„„,(Aj\'/m-) 

K,(iiil.<) 

K,ilmls) 

K,„(iiifs) 

X'j„,„,(m/,t) 

A:,,„(m/s) 

K ,-,Uiils) 

K,„.„,lmls) 

'^»,™.m, ( '" ' •>> 

T ( m ) 

m. 

ni;. 

L, 

18.6 i 1,86 

18.6 

1250 

26,50 

2438 

2138 

,35,00 

38.00 

2625 

2601 

145 

65 

65 

1332 

15,73 

337x10' 

337x10' 

337x 10' 

25x10' 

2.0x10' 

2,76xl0« 

422x10' 

4.5x10* 

13 

3.75 

3.5 

177.5 

1,86 

1,25 

5,3 

4,876 

4,876 

7 

7,6 

5,25 

538 

2.235 

0.975 

0.975 

1.998 

2.3595 

1 

0.4 

0.4 

5 

Phan bd chuan 

Phan bd chuan 

Phan bd chuan 

Phan bd chuan 

Phan bd chuan 

Phan bd chuan 

Phan bd chuan 

Phan bd chuan 

Phan hd chuan 

Phan bd chuan 

Phan bd chuin 

Phan bd chuan 

Phan bd chuan 

Phan bd chuan 

Phan bd chuan 

Phan hd chuan 

Tat dinh 

Tat dmh 

Tat dinh 

Tat dinh 

Tat dinh 

Tat dinh 

Tat dinh 

Tat dinh 

Phan hd chuan 

Phan bd chuan 

Phan hd chuan 

Phan bd chuan 

3.3.3. Xoi tai vi tii chan khay cho co hao 

bentonite va cua ra 

Xdi cue bp cd the xay ra tai nhimg vi tri cd 

gradien tham Idn vugt qua gradien t h i n cho phep 

ciia dap va nen nhu: tai phan nam ngang cua chan 

khay chd cd hao bentonite: phdn tiep giap giua dap 

va nen khdng tham; mai ha luu: noi dong tham thoat 

ra[l] ,[4]. 

Ham 

khay:Z;, =[y]'"''"" 

ra:z, = [ j l " ' - j " ; 

cay xdi chan 

,,,,,̂  (3); Ham tin cay xdi cua 

(4) 

cac bidn ngau nhien va tham sd tat dinh hong 

ham Z. va Zj gdm: J^ , J"^„io,ai' Gradien tham Idn 

nhat tai vi tri cua ra va b chan khay, thdng qua tinh 

toan tham bang phan mem Seep/w (Geoslope 2007) 

se tim dugc luat phan bd xac suat va cac dac trung 

thdng ke cua cac bien ngau nhien thu cap:V^)7 ,̂ 
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•/̂ "f,™;,-; [1 ]'"' [l f""""'"': Gradien tham cho phep tai 

vi tri cua ra va d' hao bentonite, xac dinh tir cac sd 

heu thi nghiem dat dap dap o vi tri cira ra 
nghiem ve hao bentonite. 

va cac thi 

TT 

1 

2 

3 

4 

5 

6 

7 

Bang 3. Gradien tai cac vi tri chan khav v^ ciia ra 
Ten bidn ngau nhien 

Z„. - 7805 

Z... - 782.6 

Z,.. •• 782.9 

Gradien tbam cho phep de 
kiem tra dd bdn tham dac biet 
cua than dap 

Gradien tham cho phep de 
kiem tra dd ben tham dac biet 
ctia nen dap 

Gradien tham cho phep de 
kiem tra xdi lai eiia ra 

Gradien tham cho phep cua hao 
bentonite 

Ky hieu BNN 

J^,„„„ 

'T' 
JSS„„„r 

y ~ ' 

JSS.„„„ 

-T" 

M 

M 
ur 
[if ' 

Ky vpng: ^ 

2,1 

0,4 

2,6 

0.45 

2.8 

0.48 

1.1 

0.25 

0.7 

20 

Dd leeh chudn; " 

0.2 

0,04 

0,26 

0.05 

0 3 

0.05 

, 
Luatph;uibo\;u' 

suiit ^ 
Phiin bd chuan 

Phan bd chuan 

Phan bd chuan 

Phan bd chuan 

Phiin bd chuiin 

Phan bd ehuan 

Tat dinh 

Tat dinh 

Tilt ilmh 

Tilt dinh 

.3.3.4. Hinh thanh hang tlnim tivng than dap va 
nen dap 

Trong than dap va ndn dap cd the hinh thanh 
nhung hang tham do hong qua hmh dap dap, viec 
dam chat cd the da khdng thuc hien dugc ddng ddu 
tren loan mat cat dap hoac chat lugng dat cd chd da 
khdng dung nhu du dmh, hoac xir ly nen dap khdng 
ine tde l l ] , [4]. 

Cac bien ngau nhien va tham sd lat dinh 

gdm:r,/j^^ 1'' .r./i,,,]": Do doc thuy lire cho phep cua 

vat lieu lam dap va nen, phu thugc vao cap cdng trinh 
va chat dat dSp dap va ndn dap. duoc xem nhu sue 
chiu tai cua cdng trinh va duoc xac dinh thdng qua 
vide phan tich so lieu quan hac cac cdng trinh da bi 
su cd cho den thdi diem danh gia dn dinh; h.,: Cot 
nude ha luu dap; a„: Do cao hiil nude; T Chieu day 
tang tham; mi, m :̂ He sd mai thuong Iiru va ha luu; 
L :̂ Chidu dai day dap; Z„,„: Cao dd muc nude thuong 
luu; Z :̂ Cao do day hd. 

3.4. Xic su^t an toan ciia dap Tan Son 

3.4.1. Xac suat an toan (do tin cay) cua cache su 

cd 

p^^ = p{Z>0] = 0{p) (7); Xac suat su cd: 

Hinh 11. Sff do tinh toan bi^n hinh iham dac biet 

Ham tin cay hinh thanh hang tham hong than 

r I I"* (z-,i,.-z«-'"-">i) 

dap: .̂̂  = [•'*-J - ~ ^ — ; r ; : r ^ 7 n ^ . ^ | (&) 

Ham tin cay hinh thanh hang tham hong nen 

dap ;z^ . r , T ^ & - - ^ - - ' ^ ' (6) 

/} la chi sd tm cay: R ~ ^ i i (9) 

Trongdd:N.fl,Z va cr,.cT,.a, lan lugt lU'ac 

ky vpng loan hoc va dp lech chuan cua ham phjn bd 

tai trpng N, sijcchiu tai R vaham tin cay Z [11 

3.4.2. Dd tin cay ctia dap dat 
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Coi cac CO che su cd xay ra doc lap. cac su cd 
lien k^t vdi nhau theo cong "hoac", xac suat an toan 
cua dap dat P" [1]. 

p"=^-Y}^-^') (10)-

Dap dat an toan theo Udu chuan ve dp tin cay 
khi: p^^>{p\ (11). 

Trong dd: [ p] = 0.95: do tin cay cho phep lay theo 

tieu chuan ve do tin cay cua Nga [5]. 

3.4.3. Do tin cay cua dap dat Tan Son 

Trong dd: P, - Xac suat an loan cua tung ca che 
sued tinh nhu (7); n: sd cache sucdxay ra vdi dap 
dat. 

Bang 4. D6 tin cay cua dap dat "Rn Son 

Z 

780,5 

782,6 

782,9 

Xac sudt su cd P^, 

Nude tran 

dinh 

3,25E-02 

3,51E-02 

8 41E-02 

Tniot mai 

ha luu 

4.29E-03 

6,92E-03 

l,05E-02 

XOI chan 

khay 

3.92E-06 

7,20E-O6 

l,13E-05 

Xoi cua ra 

d mat dilp 

6.21E-03 

2,28E-02 

4,46E-02 

Hang IhEim 

trong than 

diip 

l,64E-08 

l,48E-06 

1.59E-04 

Hang tham 

trong ndn 

dap 

1 01E46 

6,84E-14 

1,64E-13 

t^lLipTanSiiti 

4,2666E-02 

6 3633E-02 

1 3428E-01 

T^kiiiTui\Sn\ 

0,9573 

0,9364 

0,8657 

Hinh 12, X4c suSt sti c6 dap datTSn Son (Phan mim OPEN FDy 

I m' '^ I 
Hinh 13. Anh hirong cua cac co ch^ sii cd d^n do 

tin cay dap Tan Son 

3.4.4. Phan b'ch cdc ke't qud tinh do tin cay dap 
dat Tdn Son 

- Khi muc nude hd Z„„ =7805/H ( M N D B T ) , dap 

chinh lam viec an toan theo cac tieu chuan ve do tm 

cay /^f"'=0.9.=i73>[P]=0.95[5]. Khi 

l„„=l-Sliimy\lXlTKV. Z,„„ ^182 9iii(MNLKT)ihi 

Hinh 14. Anh hudng cua cac BNN d^n su c6 nude 
han dinh dSp 

pj-v ^ tp-\ _ Q 95; ^ap dat cd kha nang xay ra su cd do 

cac nguyen nhan chinh sau: nuoc tran dinh dap 
(55,16%), xdi ciia ra mai dap (35,83%), trugt mai ha 
Iim dap (10,87%), 3 co che su cd cdn Iai cd anh hudng 
khdng dang ke. Muc nude hd Z„,„ va cao do dinh dap 
Z(i(i la hai bidn ngau nhien cd anh huong Idn nhat den 
CO che nude han dinh dap lan luot la 51,5% va 36,6%, 
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cac bien cdn lai: D, V, ĥ , cd anh hucmg khdng dang 
ke. 

- Tuy nhidn, cac ket qua khao sat trong than dap 
thay CO tdn tai ddng tliam tap tnmg Uen thdng tir 
thuong luu ve ha luu va ddng tham vdng qua vai trai 
tap trung a ha luu. Nhiing an hoa nay neu khdng xu 
Iy kip thdi ddng tham cd the phat tiidn va keo theo 
dat trong than dap ve ha luu gay mat an toan dap do 
tham. Do dd phai cd bien phap xu Iy thkm de dam 
bao an loan cho dap trong miia mua lii sap den. 

3.4.5. Cac gidi phap nang cao do tin cay cho dap 
dat Tan Son 

Can cir vao cdng nghe va thiet hi hien nay de xu 
ly (ham cho dap Tan Son cd the sir dung cac phuong 
an sau: 

Phuong an 1: Klioan phut vira xi mang bentonite 
de tao man chdng tham chan ddng tham hdn thdng 
tir thuong luu ve ha luu. Ket hgp lam he thdng thu 
nude d' ha luu de ha thap dudng bao hda va tieu nude 
tham [2]. 

a) Uu diem: 

Cdng nghe khdng phuc tap, dd trien khai va cd 
the hoan thanh trong tlidi gian ngan. Cd the khoan 
phut sau hon 40 m xuyen qua cac lang da, hoac tang 
da tham manh de phut. Vua dugc phut vdi ap luc cao 
nen viia duge day di xa lap day cac khe rdng lien 
thong vd thugng va ha luu man chdng tham. Sau khi 
hoan thanh klioan phut thi cd the hien khai ngay 
cong tac nang cap mat dap 

b) Nhuoc diem: 

Khd kiem soat chat lugng, neu kiem soat chat 
lugng khoan phut vua khdng chat che thi hieu qua 
chdng thani khdng cao. 

Phuong an 2: Lam tuxmg hao bentomte de chan 
ddng tham lien thdng tij thugng luu ve ha luu. Ket 
hop lam he thdng thu nuo'c d' ha luu de ha thap 
dudng bao hoa va tieu nude tliam [2]. 

a) Uu didm: 

Dam bao tao dupe mgt tudng chdng tham hdn 
tuc hong than, kha nang chdng tham tdt. Tudi tho 
ciia tudng hao cao. 

b) Miugc diem: 

Khdng xu Iy duoe cac khe lien thdng hong than 
dap phia trudc va sau tiidng. Klid cd thd dao duge 
chieu sau tdd 40 m va khdng dao dugc d' nhimg vi ti-i 

dia tang cd lan da tang nhu d- vai trai dap. ^ ^ 
cdng xong hao cdn phai cd thdi gian chd' lun cua 
dn dmh moi duoe nang cap mat dap. Ttidi gian 
cua tudng xi mang-bentonite la nhidu thang, '^ 
tudng dat-bentonite cung phai 2-3 thang. 

Lua chgn phuong an: 

Tir ket qua phan tich or ti-en thfiy rang. \wc xu ly 
tham cho dap Tan Son bang phuong an dao hrong 
Bentonite la khd khan xi didu kien dia chat vai hai 
dap cd nhieu da md cdi xen kep, cdn d tlidm sudi tin 
cliidu sau dao lon 27,5 m den 38,5 m. Ve kmli te thi 
phuong an khoan phut kinh te hon; PAl: 9,71\' dong; 
P.'^: 10,1 ty ddng. Vay dd xuait phuong an xuly tham 
cho dap Tan Son la khoan phul vira xi mang 
bentonite, 

4. KET LUAN 

Nghien cihi da chi rd su cd ve tham chidm ty Id 
Icm hong sd cac hu hdng cua hd dap va la nguyen 
nhan gay ra vd' dap dat. Da van dung ly Uiuyet do tin 
cay cap do II de xay dung bai loan phan lich an loan 
dap dat Tan Son khi chm tac dgng ciia cac yeu td 
ngau nhien. Ket hgp giiia phan tich mirc dd anh 
hudng ciia cac co che su cd den an toan ciia dap dat 
vdi cac ket qua khao sat hien tmong nghien ciru da 
de xuat cac giai phap chdng thani nh^m nang cao do 
Un cay cho hd thdng dau mdi hd chiia, Ndi dung bai 
bao la tai Hdu tham khao thiet thuc cho cdng tac thiet 
ke va quan ly an loan dap o Vidt Nam. 
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REAUABIIJIY-BASED ANALYSIS OF EARTHFILL DAM AND SOLUTIONS TO IMPROVE 
SAFETY FOR TAN SON RESERVOIR SYSTEM - GIA LAI 

Nguyen Lan Huong, Nguyen Kien Quyet, Tran Khuong Duy 

Summary 

Currendy, Vietnam has built 6755 dams and imgation reser\'oirs. of which most dams for imgalion 
reservoirs are earth dams. In ihe course of operation, there have been many problem and damage to the 
dam, which gready affects the safely of the dam and the overall safety of headworks. Accsording lo the 
staUslical results, out of 1730 irrigaUon reservoirs damaged, the small and medium sized reservoirs 
accounted for the majonly (V <3 million m3) and infiltration incidenls often have a great impact on the 
safety of dams. There have been many dam failure incidents in the last 10 years and this is due to the 
seepage current which greatly affects the safety of clues and downstream areas. In Vietnam, the dam design 
catculaUons are using the deterministic method, while the advanced countries m the world: Russia, China, 
the Netherlands and many calculations have been performed according to random standards and 
reliability analysis. From the assessment of the current status of Tan Son IJam in Gia I^i, the sludy has 
applied the level II random theory to develop safety analysis problems for earth dams, thereby proposing 
construction soluUons lo improve reliability for dams subjected to dam flow in the roof and to the sides of 
the dam. 

Keywords: Reliability, sidely proliabilily, funcUon of confidence, random variables, infiltnition incidents. 
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