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NGHIEN Cl’U I’NG DUNG KIEU TUONG CHAN
CO BE GIAM TAI, SAN GIAM TAI TRONG ON DINH
MAI TALUY BUONG MIEN NUI TAI VIET NAM

Bui Phi Doanh’

Tém tat: Tuong chédn la cong trinh duoc st dung khé phé bién trong gidi phép gitk
6n dinh cho mai taluy nén duong. Trong bai béo nay, tac gia trinh bay cac khai
niém co bén vé tuwong chén cé bé gidm téi, twong chdn c6 san gidm tai, tinh hinh
str dung loai hinh tudong chdn nay & nuéc ta va cac nuéc trén thé gisi. Théng qua
dé gidi thiéu phuong phép tinh toan va kién nghi kha néng, pham vi 4p dung loai
twong chén nay xd ly 6n dinh méi taluy cho céc tuyén duong mién nui & Viét Nam.

Tur khéa: Tuong chén cé bé gidm tai: Tuong chan c6 san gidm tai: Sut trurot: Suon déc.

Abstract : Retaining Wall is fairly common solution used in stabilizing the slope of
the road embankment. In this acticle, the author presents the basic concepts of
new-type walls with the barrier and floor to reduce load, the use of this type of wall
in Viet Nam and in the world. Through which to introduce caculation method and
recommend capabilities, slope of application of this type of wall for the slope
stability of the mountain road in Viet Nam.
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1. Téng quan

Viéc xay dung cdng trinh giao théng trén dia hinh swén déc ludn ton tai nhivng nguy co' gay
sut trwrot. Sut trwot xay ra do sw pha vé trang thai tw nhién vén cé cta mai déc khi dao hoac dép
taluy. Néu di v&i qua trinh thi cong, sut trwot chi yéu chi anh hudng dén an toan lao dong, chi
phi thi cong... thi trong giai doan khai thac, mrc do sut truwot clia tuyén dwdng cé anh hudng rat
I&n dén kha nang lwu théng va hiéu qua khai thac ctia nd. Do diéu kién ty nhién phirc tap, kha
nang chon tuyén dé tranh tat ca cac vi tri cé dia hinh khé khan hau nhw khéng thé.

Van dé sut trwot taluy |& mot van dé rat can gidi quyét dé dam béo suw khai thac binh
thwéorng va lau dai clia cac tuyén duwong. Trén cac cong trinh nay, hang ndm nha nwéc phai chi
ra hang ngan ti ddng cho cac codng tac “bén virng héa”, “kién c¢d héa” nhung hiéu qué 1a khong
cao, sut trwot van thudng xuyén xay ra, dac biét la vao mua muwa IQ.

Bén canh nhirng van dé néu trén, ngay nay viéc thiét ké bén virng, khédng xam hai, pha
hoai méi trwéng thién nhién, ng bién vai bién ddi khi hau dwoc dat ra nhu mét van dé néng
bdng va cap bach. Vi vay, viéc tranh pha v& trang thai tw nhién, bao tdn méi trwong, thdm thuwe
vat noi tuyén dwdng di qua va thiét ké hai hoa véi thién nhién 1a hét sire can thiét.
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Hinh 1. Ta luy d4o séu, d8p cao luén la méi de Hinh 2. Tudng chéan tuyén Thanh D6 -
doa dbi véi diéu kign khai théac cua tuyén duong Trung Khanh, tinh To Xuyén, Trung Quéc

Dé thay thé cho giai phap dao sau, dap cao, va tranh cac hé qua ma né gay ra, mot s
nwéc trén thé gidi da va dang &p dung loai hinh twéng chan cé bé giam tai, twong chan cé san
gidm tai v&i chidu cao hiéu qua 1én dén 20m. Twong chén kiéu mai loai nay ciing dwoc st
dung réng rai & dwdng dap cao diu ciu, cau vuwot trong va ngoai dé thi cling nhw mét sé rng
dung khac. Cac nwéc siv dung nhiéu nhat loai hinh twéng chén cé san gidm tai trong cong trinh
giao théng cling nhw bén céng va cé nhiéu kinh nghiém nhw Lién X6, Nhat Ban va mot sé quéc
gia khac nhuw Trung Quéc, An Do, ...

Déi v&i An D6, trong nhirtng ndm 50 cla thé ky 20 da bat dau thiét ké mot khéi lwong rat
I&n loai hinh twdng chan nay. Khéi lwong twdng chan cé san giam tai chiém dén khoang 60%
tdng chiéu dai twong chdn ma nwéc nay da si dung trong nhirng nam 50 dén nay trong céng
trinh giao théng.

DPéi véi Trung Quéc, tuwdng co san gidm tai dwoc ap dung trong cang dudng thiy rat
nhiéu, dic biét Ia twéng ¢ ban gidm tai dang dau ngwa. Nhirng ndm 60 cla thé ky 20 nganh 6
t6 va dudng sat da st dung mot sé lwong rat Ion loai hinh twérng chan nay véi sw két hop thuc
té va thi nghiém trong phong. Nhirtng ndm 90 ctia thé ky 20, nganh giao théng Trung Québc da
tién hanh nguyén clru quy mé loai hinh twdng chan cé san gidm tai tv chiéu cao thap dén cao
trong phong thi nghiém, trong doé két hop tuyén dweng Nam - Cén (Nam Ninh - Cén Minh) da
thiét ké va wng dung rat nhiéu loai hinh twdéng chén cé san giam tai. Théng qua rat nhiéu ndm
kinh nghiém va thuc tién, hé théng tweng chan cé san gidm tai da hoan thanh bo thiét ké dién
hinh, chi d&n thiét ké, thi cong va nghiém thu dé& ng dung [5]. Két qua ap dung tai Trung Quéc
cho thdy rang, nhé ¢ san gidm tai, twéng chan loai hinh nay gidm dén 30% ap lwc dat nam
ngang |én than twéng va tiét kiém trung binh dén 20% kinh phi dau tw xay dwng so véi twdng
trong lwc cung chiéu cao.

Nhw vay, “Tuong chdn cé bé gidm tai, san gidm tai, la twong chén trong dé bé giam tai,
san giam tai lam chirc ndng gidm &p lwc dat Ién lung tuwong va téng cuong kha néng én dinh
chung cho tuong”. Céc loai hinh twérng chan cé san gidm tai dwoc st dung phd bién hién nay
tai cac nwdc néu trén bao gdm: Twéng chan cé bé gidm tai (hinh 3a); Twéng chan cé ban gidm
tai (hinh 3b) va twéng chén cé ban giam tai dang dau ngwa (hinh 3c).
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a)Tuong chén cé bé gidm téi  b) Twong chdn c6 ban gidm tai ¢) Twong chdn c6 ban gidm tai
dang dau ngua
Hinh 3. Céc loai hinh tuong chdn cé bén giam tai
2. Ap lwc dat Ién twong chan c6 san giam tai
Dé xac dinh ap lwc dat tac dung lén twdng chan cé san gidm tai trudc hét ta xét ap luc
dat 1én twong chan thong thwdng. Hién nay, cac chi dan thiét ké twong chan & nuwéc ta (Tiéu
chuan thiét ké cau 272 05-phan mé, try, twdng chan. Huwéng dan thiét ké twdng chan cong trinh
thay loi C-4-76,...) dwoc xay dwng trén co sé thuyét Coulomb. Hinh 4 va hinh 5 thé hién so d6
tinh &p lwc dat Ién tworng chan theo ly thuyét Coulomb.
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Hinh 4. So dé tinh &p luc dat 1én tuong chén
2.1 Ap lurc dat Ién twong chan théng thwong [1,2,3]

Ap lwc dét cha dong Ién twéng chan théng thwong dwoc xac dinh theo thuyét Coulumb

L cos’ (¢ - p) iy !
T sin@+g)sing—p) | 2
cos’ pcos(d + P){l + \/cos(5 + p).cos(p —PB)
cos’ (¢ — p) ”

a

Sin(® + ¢).sing—p) T

cos” peos(d + ,0){1 + \/003(5 + p).cos(p —PB)

Trong d6 : ¢ : Géc ndi ma sat clia dat; B : Géc nghiéng cla dat trén dinh twdng chan; 5 :
Goc ma sat gitra dat va lung twong chén; p : Géc nghiéng cla lwng twong; € : Goc tao bdi
phwong mat trwot véi phuong ngang twdng chan; H: Chiéu cao twdng chén; v : Trong lwong
riéng cla dat; K,: Hé sb ap lwc dat chi dong cua dat sau lwng twdng chan, theo gia thiét cla
Coulomb d4t sau lwng twéng chan 1a dat roi.
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2.2 Ap luwc dat Ién twong chan c6 bé giam tai [5]
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Hinh 5. So dé tinh &p luc dét cta tuong chan cé bé gidm tai.
Xét phan than twong phia trén, mot phan dat dép dwoc bé gidm tai d& theo nhw hinh 5a.
Khi khdi dat ddp sau lwng twong dat trang thai can bang gi¢i han, cac diém ndm trén lwng
tworng khoéng dat dén trang thai can bang gi¢i han. Trwong hop nay gia thuyét Coulomb vé moét
maét trwot tring véi mét twong khong con (ng dung dwoc niva. Phan dat trén than twong lién
két chat ché véi twdng goi la ném dat chét, mat trwot thir hai la mat trwot B1A1.

Goc gi¢i han clia ném déat chét la goc p4, mat truot xac dinh cho trong lwong dat tac dung
Ién than twdng phia trén W, 1a 064 (hinh 5a).

Mat trwot hinh thanh theo céc géc p4 va 04 duwoc xac dinh:

—at cosgsin(p —B) (3)
O g+ Ysinp—sin*p —cosgeos(p—)
0, =90° —p—p, (4)

Viéc tinh toan phan than twéng phia trén theo cac mét trwot B1A1 va B1C1 dwoc tinh
theo gia thuyét Coulomb theo cac cong thirc (1), (2) da trinh bay.

Dé tinh ap lwc dat 1én phan than twdng phia dwdi ta xét so dé lwc (hinh 5a)

Taco: g, +AE=w, SO0 =0-0) (5); Xét tam giac efg hinh 5b, ta co:
sin@+¢p+96,—p,)

AE=R, sin(0-0,) (6); Trong lwgng W, dwoc xac dinh:
sin(0+¢@+3,—p,)
W, = |:A0 sin(0 — p,) _B0:| (7); Trong do:
cos(0+p)

2
1 1 H cos(p, —PB) o
A, =—H? i, .
) 2|:cosp2 + H, cosp,cos(p, +B)} cos(p, +P)

_ 1 H2 Sin(el —pz)COSZ(pl -B) (9)
2" cos’p,cos(p, +P)cos(6, +B)
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Thay (6), (7) vao (5) ta dugec:

E, - Y|:A0 sin(@—p,) B
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B cos(0 + @) _ sin(0—6,)
cos@+PB)  °|sin(0+¢@+5,—p,)

"sin(@+ @ +38, —p,)
Gia tri clia E; phu thudc vao goc mat trwgt pha hoai 0, xét vi phan —2 = 0, ta dwoc:

(10)

1

tan((0 + B) = —tany, + \/(tan\yz + cot\ul)[tan\u2 + tan(a, + B)]+ D
= Acos(@, +B) {Bo(tan\u2 + coty, —

trong do: y, =p+p . ¥, =p+06,—a, P

(11)

Rsin(y, +6, +p)

ysiny,cosy, }

tri o dwoc tinh theo cac cong thire dwdi day:
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Biéu dd phan bd ap luc dat Ién twdng chan dwoc thé hién nhw & hinh 6, trong dé cac gia
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2.3 Ap lwrc dat Ién twong chan cé ban giam tai va ban giam tai dang dau nguwea [5]
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Hinh 7. Ap luc dét Ién tuong chédn c6 ban giam tai

Cach tinh ap lwc dét 1én twdng chan cé ban gidm tai va ban gidm tai dang dau ngwa
duwoc thue hién theo so dd lwc gidng véi twdng chan cé bé gidm tai. Diém khac biét la ban giam
tai ngan ap lwc dat phia trén no truyén xudng duwéi nén ap lwc dat tai day ban gidm tai béng 0.
Biéu dd ap lwc dat thé hién nhw & hinh 7a va hinh 7b. Tuy nhién, dé don gian trong tinh toan cé
thé xem ap lwc dat E2 phan bd theo dang hinh tam giac (nhw hinh 7c).
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3. Kiém tra 6n dinh téng thé va doé bén cac mit cat than twong

3.1 Kiém tra 6n dinh téong thé

D lach tam clia hop luc: o M B (13)

2Q 6

Theo tiéu chuan thiét ké ctia Trung Québc gia tri e < 1/6 bé rong tiét dién twdng tai vi tri kiém tra;

Pidu kién én dinh truot: ZEQfZ K] (14)
C EX C

Theo tiéu chuan thiét ké cha Trung Quéc gia tri K, = 1,3 ;

Pidukien éndinh lat: - %x > [K, ] (15)

Theo tiéu chuan thiét ké cta Trung Quéc gia tri Ko = 1,5 ;

Didu kién cuong do nén dat: 22 6Z2M < [Ra] (16)
B, B,

Trong do6:

>Q : Téng luc thang dirng do ap lwc dat dap va trong lwong ban than twérng gay nén.

>'E, : Téng ap lwc dat tac dung 1&n tworng chan theo phuong ngang.

M, Téng Momen do cac lwc thang dirng gébm ap lwc dat va trong lwong ban than twong.

M, : Téng Momen do cac lwc ndm ngang do ap lwc dat theo phwong ngang gay ra.
Y : Téng Momen do céc lwc thdng dirng va nam ngang gay ra.

f : Hé s6 ma sat gitva méng twdng va nén dat.

B, : Bé rong tiét dién twong tai mat cat kiém tra (phan phia trén cla bé giam tai

hodc san giam tai).
[Rn] : Cwong do chiu tai cia dat nén; [K]:Hé sb 6n dinh truot; [Ko]:Hé s6 dn dinh Iat.
3.2 Kiém toan dé bén mat cat I-1

Do léch tam e4 cla hop lwe xac dinh theo phwong phap nén Iéch tam theo so do thé hién
trén hinh 8:

e, =——Zy :5_ WiZyw +E1yzly —EnZy (17)
2 2 W, +E,

Trong d6: B1 : Bé rong tiét dién twdng chan tai vi tri kiém tra ; Z;y : Khodng céach tir hop
lwc N1 dén diém O,.

* Truong hop e,<B4/6, d6 léch tam nhd, tiét dién chju nén hoan toan:

W1+E1y 6e
=—2(1x—7<|o 18
B ( Bl) [5,] (18)

G,
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a) b) c)
Hinh 8. So db kiém toan do bén céc mét cét
* Trirong hop e;,>B4/6, db léch tam I6n,
ng suét kéo duoc xac dinh:
W +E

> (12 <[o,] (19)

0
Bl Bl

Trong do: [Gal[cl] : t’ng suat chju nén, chiu kéo gi&i han cua vat liéu lam twéng chan.

Lwc cat qua tiét dién 1-1 (hinh 8.b) :

T= ? < [r] (20) ; Trong d6: [t]: Kha nang chiu cit caa vat ligu.

3.3 Kiém todn dé bén mat cat Il-Il
Mt cat 1I-Il dwoe kiém toan theo so dd hinh 8.c.

Goéc p dwoc xac dinh phu thudc vao ti sé gia tri lwc ndm ngang Ei, va lwc thdng ding (W,
+ W, + Eqy). Gid tri 7 max dwoc xac dinh theo 3 :

tanp =—A £VA* +1 (21)
-1, —T,tana
Trong d6: A = T T T Véi: T _Ei . _Ey Wi 1T =lyB
T tano— T, B B T2

Lwc cét qua mét cat lI-1l dwoc xac dinh:

T =cos’ ,B[Tx(l —tanatan f)+ 7, tan f(1—tanatan f)+z, tan’ ﬂ] < [T] (22)

4. Vidu ap dung

) Twéng chan taluy am Km123+757, quc‘xlz Ic}‘24 doap trénh'déo Mang Den tinh Kon Tum.
Chiéu cao 10m nhw hinh vé 4.a, cac chi tiéu dat nén va dat r&i dap sau lwng twdng nhw sau: @
=35°, ¥=1,75T/m® , hé sb6 ma sat f=0,4, cwdng do chiu tai R=5kg/cm?. Tai trong hoat tai dwoc
quy ddi thanh I&p dat twong dwong cé chiéu day 1,5m. Than twéng béng bé téng M150, dung
trong ¥=2,2T/m’.
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a) b)
Hinh 9. Vi du tinh toan trong trirong hop cu thé

4.1 Xdc dinh dp Iwc tiéu chuan:

- Xac dinh E; theo cong thirc 1, 2; ta dwoc: &p lwc do dat dép E.01=8,22T/m; &p lwc do
hoat tai E;1=6,16T/m;

- Xac dinh E, theg cc“)pg thire 1Q, ta’du’c_yc: ap lyc do dat dép E.01=24,86T/m; ap lwc do
hoat tai E,1=5,33T/m; Biéu do ap lwc dat thé hién & hinh 9.b;

4.2 Kiém tra cdc diéu kién én dinh
Kiém tra diéu kién chéng lat: Ko =1,62> [Ko] = 1,5: Dam béo chéng lat;
Kiém tra diéu kién chéng truot: K.=1,51> [Ko] = 1,3: Dam bdo chéng truot;
(ng sudt day mong & max = 4,5Kg/cm?; & min = 1,1Kg/cM2; O max < [ 0 ]1=5kg/cm?.
4.3 Kiém tra diéu kién bén mat cat I-1, ll-ll
M3t cit |-l & max = 1,91Kg/cm2; & min = 0,29kg/cm?; 7 =0,25kg/cm?;
M3t c&t I1-11: 7 =0,63kg/cm?; Théa man yéu cau.
5. Phan tich kha ning ap dung cla twong chan kiéu méi

Twéng chan co bé gidm tai, twéng chan cé san gidm tai cé chiéu cao I&n, mang lai cho
thiét k& kha nang nang cao dwdng dd va sw linh hoat trong thiét k& dwdng dé, han ché dao
taluy dwong & swdn déc I6n, tranh lam pha hoai tang phi phia taluy dwong. Han ché sat 1&
taluy dwong vao mua mwa Q.

O cling moét chiéu cao twdng chén, twdng chén cé san giam tai tiét kiém dwoc trung binh
khodng 20% khéi lwong so vé&i tweng chén trong luc thdng thwong (hinh10a). Dac biét, & dia
hinh swon déc 16n twdng chan cé san giam tai cd hiéu qua dac biét rd rét, khi st dung twdng
chan co san gidm tai co thé dan dén gidam khéi lwong dang ké so véi twong trong lwe, nhuw mo
ta trén hinh 10b.

80 SO 15/3-2013 TAP CHI KHOA HOC CONG NGHE XAY DUNG



KET QUA NGHIEN CUU VA UNG DUNG

8m

10m

Tuong trong luc
Tudng chén c6 ban giam

tai dang ddu ngua

Tudng chén c6 ban giam
tai dang dau ngua

b)

a)
Hinh 10. So sanh cung mét chiéu cao tuong chén trong luc va tuong chén cé ban gidm tai

Khoéng nhw twdng chén trong lwc, co chiéu cao Ién nhat 1a 8m, twéng chan cé san gidm tai
c6 chiéu cao hiéu qua I&n hon, diéu nay cé y nghia dac biét quan trong trong viéc lwa chon chiéu
cao twdng chén hop ly cho cong trinh. Nhw mé ta & hinh 11, ta thdy rang phwong an twéng chan
trong lwc véi chiéu cao Ién nhat [ 8m, taluy dwong can phai dao dén 4 cAp véi chiéu cao méi cap
cao 6m, trong khi d6 néu nang cao do thiét ké dworng dé 1én khodng 2,5m, thay thé twéng chan

trong lwc cao 8m bang twdng chén cé san giam tai cao 9m thi taluy dwong hoan toan khéng phai

dao, diéu nay dem lai sw 6n dinh can thiét va lau dai cho taluy dwong.

TD52
Km:124+886.27

NA
q._
—7P
& /;/

9.0m

o0
=S Shim
! |
Bn=qdem |

\
1
1
I Tudng trong luc

8.0m

Tudng c6 san giam tai
Hinh 11. So sénh gidi phap tuong chdn cé san gidm tai thay thé tuong chan trong luc [8]

6. Két luan, kién nghi
Hién nay, cong trinh twong chén nén dudng 6 t6 & nuéc ta dang st dung phd bién loai
hinh twdng trong lwc theo thiét ké dién hinh 86-06X (Vién thiét k& Giao théng van tai 1ap va
dwoc Bo Giao thong Van tai ban hanh ndm 1986). Tuy nhién, do han ché vé mét chiéu cao cta
tworng trong lwc nén khi thiét ké duong dd ngudi thiét ké ludn dinh huwéng thiét ké sao cho dam

bao d&t dwoc twéng chan & taluy am tai cac vi tri viec sau véi chiéu cao 8m hodc nhé hon. Khi
dia hinh d6i cao va virc sau xen k& nhau lién tuc, viéc ddm bao chiéu cao dat twdng chan & vuc

s& lam dao sau taluy dwong & nhirng doan ké can hodc lam cho dwéng dé gay khuc va gidm

cac chi tiéu khai thac cla tuyén.
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Véi cac wu diém vé mat kinh té va ky thuat da rat ra tr cac nwéc ¢ dia hinh mién nui
dang ap dung, twéng chan co bé gidm tai, san gidm tai sé 1a mot lwa chon hop ly trong cong tac
phong ho va gia cb nén dudng & nuéc ta. Kién nghi 4p dung thtr nghiém cho cong trinh thuc té
két hop quan trac va céac thi nghiém trong phong dé xay dwng chi dan thiét ké, thi cong, nghiém
thu cho loai hinh twéng chén nay.
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