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TRAN SU CO TREN PAP PAT SU DUNG CAU KIEN BE TONG
CO LIEN KET - MOT GIAI PHAP PAM BAO AN TOAN
CHO CAC PAP VUA VA NHO O VIET NAM

Pinh Xuin Trong, Vii Ba Thao
Vién Khoa hoc Thuy lgi Viét Nam
Pham Thi Huwong

Truong Dai hoc Thuy loi

Tém tit: Li tran dinh dap la mot trong nhitng nguyén nhdn chinh gdy ra sw cé doi véi dap dat.
MGt gidi phép 1ing phé véi logi sw c6 nay da dwoc g dung thanh cong trén thé gidi la sir dung
toan bé hay mét phan chiéu dai dinh ddp nhw mét tran sw c6 dé chii dong cho phép mde tran qua
dinh ddp khi ¢éng trinh xa lii hién cé ciia hé chira khéng hoat dong binh thuong hodc xdy ra lii
vieot tan sudt. Van dé dat ra la lua chon loai vit liéu ¢ thé bdo vé bé mdt dap chéng lai su x0i1
mon trong qud trinh dong chdy tran. Bai viét trinh bay co s6 khoa hoc, kha nang dp dung, mét sé
van dé chinh trong tinh todn thiét ké ciing nhw két qua iing dung thir nghiém giai phap tran si c6
sir dung cdu kién bé tong diic san cé khép noi (Articulated Concrete Blocks - ACB) diam béo an
toan cho cdc ho ddp vira va nho o Viét Nam.

Tw khoa: Dap dat, Ii tran dinh ddp, tran su o, cau kién bé tong co lién két

Summary: Overtopping is one of the major causes of the failure of earth dams. Use all or a
portion of the dam crest length as an emergency spillway to allow water to overflow at the top of
the dam during major flood events. This solution was successfully applied to many old dams in the
world. The question is what type of material to protect the dam surface helps prevent erosion
caused by steep gradient, high velocity flow. This article presents scientific basis, potential
application, some main issues in design calculations as well as the results of the test application
of solution for emergency spillways using Articulating Concrete Blocks (ACBs) to reinforce the
dam surface helps ensure the safety of medium and small earthen dams in Vietnam.
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chi ra rang dap c6 nguy co bi tran dinh, cac giai
phap tng pho c6 thé bao gbm: (1) Nhém giai
phap ting dung tich chong 1ii cua hd chira gdbm
nang cao dap hodc ha thip muc nudc trude 1ij;
(2) Nhoém giai phap tang cudong nang luc xa i
gdm tang khiu do tran xa 1i (ha thp ngudng va
lam cira van hodc mo rong tran), thay doi hinh
thirc ngudng tran, xay dung bd sung tran méi
(tran chinh hodc tran sy cd).

1. PAT VAN DE

X6i mon bé miat dap dudi tic dong cua dong
chay tran 12 nguyén nhan chinh gay ra sy ¢ dbi
v6i dap dat. Tac dong cua loai su ¢b nay d6i véi
cong trinh va khu vuc ha du dugc danh gia la
rat nghiém trong, dic biét trong truong hop xay
ra vo dap.

Nhiéu dap cli ¢ Viét Nam can dugc nang cap,
sua chira dé rng phé voi su co 1t tran dinh dap

cling nhu dé dap tng cac tiéu chudn an toan cao Mot gidi phap da dugc tng dung thanh cong

hon. Khi két qua tinh toan thuy vin va thuy luc
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trén thé gi6i 1a sir dung toan bo hay mot phan
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chiéu dai dinh dap nhu mot tran sy ¢d dé chi
dong cho phép nudc tran qua dinh dap khi cong
trinh x4 Iii hién c6 cua ho chira khong hoat dong
binh thudng hodc xay ra i vuot tan suit. Van
de can quan tam la bao vé bé mat dap (dinh dap,
mai ha luu va chan dédp) chong lai sy x61 mon
dudi tac dong ctia dong chdy cé luu toc cao trén
mai doc.
Bai viét trinh bay co s¢ khoa hoc, kha ning ap
dung, mot so vén dé chinh trong tinh toan thiét
ké ciing nhu két qua tmg dung thir nghiém giai
phép tran su cd trén dap dat sur dung cAu kién
bé tong co lién két (Articulated Concrete
Blocks - ACB) dé gia c6 bé mat dép.
2. CO SO KHOA HQC
2.1. Ung xir ciia dap dét khi tran dinh
Dit ddp co thé bi x6i mon bai tac dong cuia dong
chay va kha ning x6i ciia dat.
Céc tac dong thiy lyc duwoc danh gia bang
phuong trinh sau [1]:
2

H = r +Y+Z

2g
Trong d6: H — Cot nude tong, m; Z — Khoang
cach tir mat chuin dén day mai déc, m; Y — Do
sau dong chay theo phuong vuong goc voi mai
doc, m; V — Luu tdoc trung binh ctia dong chay,
m/s, xac dinh theo cong thuc:

V — 1R2/3sl/2

n
V61 R — Ban kinh thuy lyc, m; S — DJ dbe thuy
lue; n— Hé sd nham.
Kha ning x6i cua dat duge danh gia bang mi
quan hé dudi day [1]:
E=k(r-1,)"
Trong do: E - Tbc d6 x6i cta dat, m/s; tc - Ung
suit cét t6i han cua dat, t/m% k va a — Céac hé
s0; va 1 - Ung suét cét ciia dong chay, t/m?, xac
dinh theo cong thic:
T=yYS
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Vi y 1a trong lugng riéng cua nudc, t/m’.

2.2. Ché d9 thity lue ciia dong chay tran qua
dinh dap

Dong chdy tran qua dinh dap, duogc coi nhu
dong chay qua tran dinh rong v6i mai nghiéng
thuong va ha lru, c6 thé phan thanh 02 ving
nhu thé hién & Hinh 1 [1]:

Hinh 1: Ché dé thiyy luc cia dong chay tran
va phan ving xoi

- Ving c6 ché d6 chay ém trén dinh dap: Bat
dau tir myc nudc tinh trong hd chira dén vi tri
xuét hién cot nudc phan gidi trén dinh dap (he).
O vung nay, cac tdc dong vé mit thuy lyc kha
nhé do ning lugng ctia dong chay thap (coi dinh
dap 1a mat chuén); do dbe thuy luc nhé trong
pham vi dinh dép dan dén luu tdc dong chay
nho; ng sut cit cua dong chay thap mic du do
sau dong chay co6 thé kha 16n.
- Ving ¢ ché do xiét trén phan con lai ctia dinh
dap va trén mai ha luu. Bit dau tir vi tri xudt
hién he; niang lwong ciia dong chay, do dbc thiy
luc va van tdc dong chay tang dang ké (cho dén
khi dat x4p xi diéu kién dong chay déu) so véi
viing dong chay toi han; ddng thoi, ing sut cat
ciing gia ting din dén kha ning x6i mon cao.

2.3. Phan ving va co ché x6i ciia dap dat
trong qua trinh tran dinh

2.3.1.Phan vung xoi

Tir két qua phan ving ché d6 thay luc cia dong
chay tran, c6 thé phan ving x6i thanh 03 khu
vuc (Hinh 1) [1]:

- Khu vuce x61 1: Khu vuc nay trung vdi viung
dong chay ém trén dinh dap. Do tng suit cat
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cta dong chay ¢ khu vuc nay nho nén kha nang
gdy x6i thip, trir khi dinh dap duoc lam bang
vat li€u c6 tinh x61 cao (Hinh 2).

Hinh 2: Anh hwéng cia két cau gia c6 dinh
dap den dien bien xoi [2]

- Khu vyc x6i 2: Nam trén phan con lai cia
dinh dap va sau khu vuc x6i 1. Trong vung nay
dong chay ¢ trang thai chay xiét voi ung suit
cit cao. Tuy nhién, pham vi duy tri Gng sut
16n ¢ khu vuc nay nhd, phu thudc vao cAu tao
cua dinh dap (kich thudce, do déc, két cau), nén
kha niang x6i c6 thé bit dau & ria ha luu dinh
dap.

- Khu vyc x6i 3 ndm trén mai ha luu dap trong
ving dong chay xiét. O khu vuc ndy tng suit
cit cta dong chay 16n nén kha ning gay xo6i cao.
Qua4 trinh x6i c6 thé bat dau tir cac vi tri thay
d6i vé& do ddc (vi du nhu co dap hodc chan dap),
hodc tai mot vi tri nao d6 trén bé mat mai dap
bi mirt, Iin, g@) ghé. Tuy nhién, tuy thudc vao
diéu kién dia chat than va nén dap, hinh dang
dap, diéu kién myuc nude ha lvu ma qua trinh
x6i c6 thé bat dau tir bat ¢t vi tri nao.

2.3.2. Co ché xéi

Khi dap bi tran dinh, thong thudong qua trinh x61
mon s& bit dau tai khu vuc chan dap. Tuy nhién,
tiy thudc vao diéu kién dia chit, hinh dang dap
va mue nudce ha luu; sy x6i mon c6 thé khoi dau
& bat cr vi tri nao trén bé mat dap. Néu hién
tuong x61 khong duogc xtr ly tire thoi; dudi tac
dung cta dong chay, vét x6i s& phat trién vé
phia trung tdm dap va mo rong dan. Khi vét xoi
bét ddu cét vao dinh dap, bé rong dinh dap s€ bi
thu hep; va khi vét x6i dat dén thugng luu cua
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dinh dap thi sy bao mon dién ra manh mé& hon,
chiéu cao dap giam theo nhanh chéng dong thoi
ciing vét v& tiép tuc mo rong theo thoi gian. Cac
giai doan cia qua trinh x61 dugc md ta tai Hinh
3.

Hinh 3: Cac giai doan xoi mai dap khi nuoc
tran qua dinh ddp

2.3.3. Cac yéu to anh huong den qua trinh xoi
cua dap khi bi tran dinh

Do6i voi dap dat, mdt so yéu to chinh anh hudng
dén su khoi dau va toc do x61 mon, gom:

- Hinh dang dap, loai dat dap va do chat cua dat
dap. Pap c6 d6 doc mai nho (hodc phing) hodc
dat dap c6 do chat 16n s€ 6n dinh hon, téc do
X01 gidm.

- Van toc dong chdy trén mai doc: Yéu to nay
quyet dinh boi chiéu cao cua dap, chénh Iéch
gitta myc nudc trong hd chira va myc nude ha
luu, do doc mai, uu lugng tran va vat li¢u bao
vé mai (d9 nham);

- Sy khong lién tuc cua mai doc (vi du nhu co
dap), cac vét nat hoac 16 rong trén mai, mirc do
g0 ghé cta mai dép lam nhicu loan dong chay
va gay x61 mon tap trung;

- Muc nudc ha luu: Sy ton tai cua muc nuwdc ha
luu 1am tiéu hao nang luong cuia dong chay trén
mai doc va lam gidm sy x61 mon & khu vuc chan
dap;

- Su tap trung dong chay tai cac diém thap doc
theo chan dap hodc tai cac ranh ti€éu nudc s€ tao
ra cac vung x0i cuc bg.
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3. GIAI PHAP TRAN SU CO SU DUNG
CAU KIEN ACB

3.1. Tong quan vé ciu kién ACB

Céu kién ACB (Articulated Concrete Blocks)
duogc phat trién tir nim 1978 v6i muc dich ban
dau chdng x6i 16 bd soéng, gia cd 1ong kénh
thoat 1{i, bao vé tru cau giao thong, bao vé bé
mit mai déc. Dén thap ky 90, bat dau ing dung
dé bao vé mai dap khi bi tran dinh va lam tran
xa lii sy ¢b (Hinh 4).

Hinh 4: Ung dung cau kién ACB lam tran su
cé trén dép dat [3]
Cu kién ACB c6 02 loai: Loai ¢6 16 hd (Hinh
5a) va loai kin (Hinh 5b).

Hinh 5: Céc logi cau kién ACB
Dic diém ciu tao (Hinh 6):

- Cau kién ACB riéng 1¢ duoc ldp ghép v6i nhau
tao thanh tham;

- Céc cau kién lién két véi nhau nho cac khop
va day cap.

Hinh 6: Céu tao cua tham cdu kién ACB
3.2. Kha niing ap dung ¢ diéu kién Viét Nam

- Theo bao cao cua Téng cuc Thuy loi, Viét

[ KHOA HQC
Nam c6 6.648 ho thuy loi; trong d6 91,58% 1a
hoé dap vira, nho va 8,42% 1a hd dap lon.
346/560 ho dap 16n va phan 16n cac hd déap vira,
nho xdy dung trudc nam 2000 khong dam bao
kha ning xa lii theo tiéu chuan hién hanh.

- Chi ¢6 513 hd chira dugc thuc hién tir ngudn
vOon vay nudc ngoai ti€p can voéi tiéu chuan li
quoc teé (ICOLD);

- Theo kich ban BDKH cua B¢ Tai nguyén va
Mbi truong nim 2016, do bién d6i khi hau,
luong mua gay i gia tang 10 — 50%.

Tir d6 cho thdy, viéc nghién ctru, tmg dung
nhitng giai phap cong nghé dé umg phé véi cac
su ¢ tran qua dinh dap 1a rat can thiét va cp
bach. Véi nhitng vu diém nhu chéng x6i tdt,
tidu nang tryc tiép trén mai doc; lién két giira
cac cAu kién 1a lién két mém nén tham gia cb
ludn tiép xuc chidt chd véi dat nén trong qua
trinh 1am viéc; thi cong nhanh, khong can ha
thdp muyc nudc hd; ¢ gia tri thim my, bén viing
va than thién véi moi truong; cong nghé thiét
ké - thi cong khong phuc tap thi giai phap sir
dung cAu kién ACB dé 1am tran su ¢b dam béao
an toan cho cac hd dap vira va nho ¢ Viét Nam
c6 tinh kha thi cao.

3.3. Mot s6 van dé trong thiét ké
3.3.1. Pham vi ap dung giai phap

Bang 1: Pham vi ung dung giii phap tran
sir ¢o trén dap dat sir dung ACB [3]

3 L ot .
Chiéu . €Ot ) Vantée
. luong don | nudc . \
cao dap : . dong chay
(m) V1 tran (m/s)
(m’/s/m) (m)
<12,0 <28 <13 <8,0

Ghi cht: Chiéu cao dap 14 chiéu cao 16n nhat
tir ngudng tran sy c¢b dén chan dap ha luu noi

bo tri tran.

3.3.2 Bo tri va cau tao tran sw co su dung cau
kién ACB

Giai phép tran su co st dung cau kién ACB co
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thé 1am trén than dap hién trang (mdt phﬁn hoac
toan bo chiéu dai than dap) hoac tran su cd ndm
ngoai than dap (Hinh 7).

Hinh 7: Tran sw ¢ sir dung ACB nam ngodi
va mét phan than dép [3]

Cac thanh phan chd y€u tran sy c6 gom: cua
vao, ngudng tran, doc nudc va bo phan ti€u
nang, kénh x4 ha luu (n€u co).

Két cu gia cb than tran gom: 01 16p gia cb
bﬁng ciu kién ACB; 01 16p thoat nudc dang
hat ¢6 nhiém vu tiéu thoat nuée thAm, nuée ro
ri qua ciu kién ACB trong qué trinh tran; 16p
nay con c¢d chirc nang nhu mét 16p dém; 01 16p
ludi dia ky thuat dugc b tri bén trén 16p thoat
nudc nhim ngan chan sy di chuyén cua vat liéu
thoat nudc qua tham cAu kién ACB; 01 16p loc
nguoc duge dat dudi 16p thoat nudc nhim
ngan chan vat li¢u dép than dap hodc dat nén
dap di chuyén boi dong thdm. Két cau loc
nguoc co thé bang vai dia ky thuat hoac 16p loc
dang hat. Trong truong hop ding két cau loc
nguoc dang hat, c6 thé thiét ké 16p tiéu thoat
nudc nhu 1a mot bo phan cua tﬁng loc nguoc.

Hinh 8 mo ta chi tiét cau tao cua tran su cO s
dung cau ki¢n ACB; Hinh 9 thé hién mat cat
ngang dién hinh trén doc nude cua tran su co.

Phén cifa vao Phéin d6c nutéc. bétiéu nang

Neo thém cau kin ACB véi dinh dap ‘ ‘ ‘

Hinh 8: Céu tao tran sw c6 gia c6 bcing
cau kién ACB
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Tham gia o5 ACB

{96 cao an toan 7 MN thiét ké

m doc!

Hinh 9: Cat ngang dién hinh tran sy c6
bang cdu kién ACB
3.3.3. B6 nhé cho phép ciia cau kién ACB
D6 nhé cho phép AZ ciia mot ciu kién ACB
trong mit phang cta hé théng ACB hoan chinh
(Hinh 10), theo ASTM D6884 — 03 Standard
Practice for Installation of Articulating

Concrete Block (ACB) Revetment Systems,
khong vuot qué 13mm.

Hinh 10: PJ nhé cua ciu kién ACB

3.3.4. Puong mdt nuoc trén doc nuoc

z [aaT() e E—

Zgei—

 Zmngirn)
sy
- Z go(it1)

Ziisay

Hinh 11: So do tinh thity lwc trén doc nude

D6 sau dong chay trén thian dc tai mat cit i
(theo phwong vudng goc voi bé mit gia ¢b -
Hinh 11) x4c dinh theo cong thurc:

v, =h,.cos0=(Z Z (iy)-c0s 0

mn (i) -

Trong do: yi 1a do sau dong chay tai mat cét i,
m; h; 1a d6 sdu dong chay tai mat cat i, m; Znn(i)
1a cao d6 mat nude tai mat cit tinh toan i, m;
Zooy 12 cao d6 day doc (dinh ciu kién) tai mit
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cét tinh toan i, m; 0 13 goc giita day doc va mat
chuan nam ngang.

b6 dbc thuy lyc Ji tai mat cit i tinh toan theo
cong thurc:

Vi n - Hé sb nham Manning, n = 0,026 -
0,033 [3]; vi - Van toc dong chay tai mat cét
1, m/s.

3.3.5. Ung sudt cdt thiét ké cia dong chay

Ung suat cét thiét ké ciia dong chay trén than
doc xac dinh theo cong thurec:

7’-afes = nyf

Trong d6: 7, 14 ung suat cit thiét ké cua dong
chay trén than déc, kg/m?; ¥ 1a trong luong cua
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nude, kg/m’; y1a do sdu dong chay, m; S, =S,
1a @6 dc day dbc.

3.3.6. Tinh toan lya chon céau kién ACB theo
phirong phdp hé sé an toan

Tinh toén thiét ké lva chon cdu kién ACB theo
phuong phap hé s6 an toan; c6 nghia 13 dua trén
co so cac diéu kién thuy lyc da xac dinh, lya
chon kich thudc ciu kién ACB va tién hanh tinh
toan on dinh dé xac dinh hé sd an toan K cho
cau kién [4].

Heé s an toan 6n dinh cta ciu kién ACB khong
dugc nhod hon hé s an toan cho phép [K]ep. Hé
s6 an toan cho phép [K]e xac dinh theo tiéu
chudn hién hanh.

Heé s6 an toan cho ciu kién ACB duoc tinh toan
chi tiét trong Bang 2 [4].

Bang 2: Cac cong thirc tinh todn ciu ki¢n ACB theo phwong phap hé s6 an toan [4]

F',=F',=05AZb.pV2,
a, = \/Cos2 6, —sin” 6,

6, = arctg(S,)

6, = arctg(lJ
m

B , cos(6, +0)
= arctg
1_ 2
{K‘*H}V%Hmwo +0)
Ly ML,/ 04})
5=90"-B—-0

Cong thirc Dién gidi
4, P K: Hé s6 an toan cua cu kién ACB.
K= 0’ ’ ’ 0,,0,,0,,0,: Canh tay don md men cua ciu kién
S cos B2y Lt €SO LTy s 15, Hinh 16).
g O a, b, t: Chiéu dai, chiéu rong va chiéu dﬁy cta ciu
ey kién ACB, m.
2 m W, : Trong lugng don V1 déy ndi cua céu kién, kg.
l,=0,=—— W: Trong luong cua cau kién, kg.
2 2 vo: Trong luong riéng cua vat li€u ché tao céu kién,
0= o kg/m’.
v —1 FfL, F’p: Luc nang, luc can gay ra bdi d§ nhd cua
Wy =W.=t cau kién.

AZ: Do nho cho phép cua céu kién, mm.

by: Bé rong cdu kién theo phuong vudng goc véi
dong chay (Hinh 13), m.

£ =1000 kg/m*: Dung trong cia nuéc.

Vaes: Van toc dong chay thiét ké, m/s.

ao: Hé s6 goc cua Wy theo phuong vudng goc véi
bé mat mai doc (Hinh 12).

So: Do déc day déc.

0p: Goc hop boi day dbc nudc va phuong nim
ngang (Hinh 14).

m: Do déc cua mai dée nudc.

0,: Goc gitra mai déc nude va phuong nim ngang
(Hinh 12).
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Cong thirc Dién gidi
sing, cos 6, 1g0, B: Goc hop boi hudng di chuyén clia cau kién va
0 = arctg| — —— |=arctg B , \
sing, cos 6, 1g0, phuong thang dung (Hinh 14).
’ 0: Goc gilra hinh chiéu cua Wy 1én mai doc nudc
7" +sin(6,+0+ B) va phuong thing ding (Hinh 14).
n, = ; 7, 8: Goc giira luc can F’p va hudng di chuyén cua
[4 + 1J cau kién (Hinh 14).
ts ni: HE s6 6n dinh trén bé mat ddc.
_ Ddes. no: Hé s6 6n dinh trén mat phang ngang.
770 - . A < < A A ;) \ 5 A A
T. Tges: Ung suat cat thiét ké ctia dong chay trén doc,
kg/m?.
7.: Ung suit cit t6i han cua cau kién ACB trén bé
mit nam ngang, kg/m’.
rﬂalﬁﬁp Hudng dong chay 4 Fi g
Fp .cosé :
sl 4
W, ./T-aZ .cosp 2 W..a, B

b b
‘ ‘
! AU ! W
I //// I ////
w /&O;\\ o
a a v% N
SN
bttt s
o | &
=)
=l
a)br=b b)by=2¢,

Hinh 13: Mat bc%ng ctia cau kién ACB

Phuong thng diing

Hinh 14: Mat bc%ng ctia cau kién ACB

Hinh 15: Mt cat A — A

D .SIN3

W;.¢{T-a3.sinp
/3 /11

Hinh 16: Mt cat B— B

3.4. Két qua wng dung thir nghiém giai phap
cong nghé cho hé Pik Noh, tinh Pik Nong
Ho chira H6 Dék Noh thudc xa Pak Nia - TX
Gia Nghia - tinh Dk Nong, duoc dua vio khai
thac ndm 2005. Két qua dénh gia an toan chdng
1ii cho hd chira Pak Noh dua trén céc sb liéu khi
tugng - thuy van dugc cap nhat va cong trinh
hién trang cho thdy: Ho chira dam bao chdng lii
theo TCVN; khong dam bao chdng li 0,1%
(muyc nude lii vuot dinh dap dat dip hién trang);
vi vy can c6 giai phap dam bao an toan chdng
lii cho ho.

Hinh 17: Két qua ddnh gid an toan
chéng lii cho ho Padk Noh
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Dura trén két qua tinh toan diéu tiét 1ii; diéu kién
dia chat, dia hinh; hién trang dap; dé xuat giai
phap dam bao an toan dap 1a xay dung bd sung
tran sy ¢d ndm ngoai than dap véi muc tidu 1a
cung tran chinh thdo dugc 1i 0,1% dam bao
muyc nue khéng vuot qua dinh dap dat dap
644,00m; két cdu gia ¢ sir dung cu kién ACB.
Két qua tinh toan so chon phuong 4n xac dinh
dugc cao trinh ngudng tran su cb 1a 643,30m;
bé rong ngudng tran 15,20m.

Bang 3 dudi day trinh bay két qua tinh thiy luc,
g suat cit ctia dong chay ciing nhu két qua
tinh toan lwa chon kich thude cdu kién ACB cho
cong trinh.

Bang 3: Két qua tinh toan lya chon ciu kién

ACB cho ho Dik Noh

[ KHOAHQC

Noi dung Thfing an Gia tri
sO vi
ap 0,8108
0 do 15,908
B do 15,341
o do 58,752
n 0,181
K 2,074

Noi dung Thcing Bqn Gia tri
SO Vi
[K] 1,300
Thoéng sb cong| AZ | mm | 12,0
trinh So mm 0,190
m 1,500
Két qua tinh| Ves | m/s | 6,049
toan thuy luc Tdes kPa 0,459
w kG 62,5
Thong b mm | 400,0
s6 cAu a mm 450,0
kién t mm 220,0
Tinh ACB Te kPa 2,226
toan Yo T/m® | 2,100
lua Ly mm | 110,000
chon b mm | 301,040
kich I3 mm | 176,000
thudc l4 mm | 301,040
£ Tinh
cau o Ws kG | 32,738
Kié toan hé
p s6 an [— 0.21
ACB . bi mm | 400,000
toan K
F'L kN 0,088
F'p kN 0,088
0o do 10,758
0 do 33,690

Hinh 19a thé hién hinh anh cong trinh tran su
cb ik Noh sau khi lép dat xong ciu kién ACB;
Hinh 19b thé hién cong trinh sau khi hoan thién.

Hinh 18: Hinh anh céng trinh tran sw co
Bk Noh sir dung cau kién ACB

Mot s6 van dé rit ra trong qué trinh thiét ké
cong trinh thir nghiém Bak Noh:

- V& mat thuy luc: Ban chét cta tham ciu kién
ACB 14 tao d6 nham, tir d6 giam Iuu tbc trén
dbc nudc. Khi st dung cdu kién ACB, muc
nude trén doc ting 37%, luu téc dong chay
giam 29% so voi bé tong thong thuong;

- V& gi4 thanh: Chi phi xay dung cho mé hinh
tran sy c6 Dak Noh Ia 1,122 ty dong. So véi két
cau tran bang bé tong thong thudng, chi phi xay
dung gidm 35%.

4. KET LUAN

Két qua nghién ctru cho thiy, dudi tac dung cta
dong chay tran, dap dét bi x6i va trong nhiéu
truong hop 6 thé din dén vo dap. Giai phap ha
thép mot phﬁn hodc toan bd chiéu dai dinh dap
dé chu dong cho nudc tran qua nhu mot tran sy
cb c6 thé 1a mot giai phap hiéu qua dé dam bao
an toan cho cac dap vura va nho ¢ Viét Nam.
Cung vé6i d6, viée sir dung cau kién ACB dé gia
c¢b bé mit tran chdng lai sy x6i mon ciing mang
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lai hidu qua vé kinh té, ky thuat. Thiét ké va lya
chon ciu kién ACB cho cong trinh dya trén
phuong phép hé sé an toan gitip cho cac céu
kién luén dam bao 6n dinh dudi tac dong cua
dong chay tbc do cao.

Loi cam on

TAI LIEU THAM KHAO

Bai bao nay 1a mot phan két qua cua Dé tai doc
1ap cap Qudc gia “Nghién ciru sir dung puzolan
tw nhién trong xdy dung va bdo tri cac cong
trinh giao thong nong thon, thuy loi trén dia
ban tinh Pck Nong”.
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