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TOM TAT:

Thi nghiém trén mé hinh tuomg chdn véi ddt ddp la ddt dinh cho thdy mdt trugt hinh
thanh phu thudc vao kich thudc va qud trinh gia tdi. C6 hai mdt trugt la mdt trugt phdng va
mat trugt tru tron. DOi véi cdp tdi trong tang nhanh, tdi tdc dung tic thi, hodc cdp gia tdi ldn
cho dén khi phd hoai thi mgt trugt cd dang hinh tru tron. Trong truong hop'nay co 2 truong
hop phu xdy ra: néu bé rong dién dgt tdi L < Lygy thi ¢d xudt hién ving chuyén tiép t dp luc
chii déng sang bi djng & phi lung tuong, néu bé rong dién dgrt tdi L > Ly, , hodc tdi phdn bé
déu khdp thi khéong xudt hién ving chuyén tiép tit dp luc chi dong sang bi dong J lung tuong.
Sy xudt hign viing chuyén tiép tit dp luc chii djng sang bi dgng lam luc chi dong tdc dyng lén
tuomg chén thay déi vé tri s& va phuong tdc dung. Trong bai viét nay tdc gid mudn trinh bay
mét két qud tinh luc chii dong tdc dung lén tuong chdn trong truong hop mdt trugt cé dang
hinh tru tron dia vao két qud thi nghigm trén mé hinh tuomg chdn vdi ddt sét trdng Binh
DLfO'né'. '

1. Nhitng co sd thi€t lip cdng thifc:

Can ctf vio k&t qua thi nghiém trén mé hinh k§y thudt, quan sat chuyén vi, chup dnh
qu4 trinh hinh thanh mit trugt, do dp lyc tdc dung I€n tudng.

Qua céc thi nghiém vdi dién dit tdi cing (bdn thép) va rdi (bdn thép trén dém cat) va
v6i cdc bé rong cla dién dat tai khac nhau cho thdy mét trugt khong c6 dinh ma phu thude
vio dién dit tai va qud trinh gia tdi. Trong tdt cd cdc trudng hgp dit tdi véi bé rong dién dit
tdi L <L, déu xuat hién ving tiép gidp véi lung twdng va gén ket v6i tudng thanh mot khoi
ma khong c6 chuyén vi trugt tudng d6i gitta mat tiép gidp goi 12 ving chuyén tiép t¥ dp luc
chi dong sang bi dong.

V6i dién dit tai déu khdp thi mat trugt try tron phat trién tif chan cia lung tudng chin
dén bé mit clia khoi dat ddp thl vi trf mit trugt cdch lung twdng mot khodng Lmax = (0.8 =+
0.9)h (h: 1a chigu cao tudng chdn), twng ting bén kinh cong R = 1.5h cho loai dat sit dung
trong thi nghiém. Trong trudng hgp nay khong xudt hién ving chuyén tiép tir 4p lyc chd dong
sang bi ddng sau lung tudng.

Vi dién dat tai cing hodc rdi c6 bé rong nhd hon Lpax thl mdt trugt try tron xuit hién
tir chan cla lung tudng chin phét trién dén mép dién dit tdi. Trudng hgp nay dang mat trugt
phu thudc vao qud trinh gia tai:
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+ Trudng hgp qud trinh gia tdi chdm theo thdi gian hodc cdc cdp gia ti nhd cho dén khi
phé hoai thi mit trugt 12 phing xudt phét tif chin cda lung tudng chin phat trién dén mép clia
dién dit tai.

+ Trudng hgp qud trinh gia tai nhanh theo thdi gian hodc cdc cdp gia tai I6n cho dén khi
phd hoai thi mit trugt 12 mit cong (try tron) xudt phat tit chin cda lung tudng chin phat trién
dén mép clia dién dit tai.

Tri s6 cda tdng 4p luc tdc dung 1én tudng va 4p luc nudc trong 16 rdng tai lung tudng
trong qud trinh gia tai thi bi€n thién phu thudc vio chuyén vi clia tudng.

2. Cdc gia thi&t cd ban:

- Ling thé trugt 12 mot ¢8 thé, khong bign dang va bién ddi thé tich trong qué trinh hinh
thanh mit trugt.

- Hién tugng trugt xay ra trong 2 truting hgp:

D6i voi trudng hgp bé rong dién dit tai L < Ly, thl xuat hién 2 mit trugt d6 13 1mat
tru tron ti€p gidp v6i phén con lai cda d4t nén sau lung tudng, va mot mit trugt phing tiép
gidp véi viing chuyén tiép tif dp lyc chd dong sang bi dong. Trudng hgp L > L, mit truot 12
mot mit try tron ti€p gidp gitta ling thé trigt v phan con lai clia dit nén sau tuding.

Luc dinh dudc xem 12 phan b6 déu trén 2 mit trugt va c6 cing tri s6 13 c.

- Luyc chi dong trén mit trugt gitta ling thé trugt va viing chuyén tiép tr 4p lyc chi
dong sang bi dong nghiéng v6i phuong phdp tuyén mit trugt 1 géc ¢ va di qua trong
tdm ling thé trugt. Trudng hgp khong xuit hién ving chuyén tiép tir 4p Iuc chl dong
sang bi d6ng, lyc chii ddng nghiéng vdi phdp tuyén lung tudng ding mot gée & va di
qua trong tim ling thé trugt.

- Phén lyc phén con lai clia dit nén tdc dung 1én ling thé truct d6i véi trudng hdp mit
trugt try tron 12 luc R 6 phudng tdc dung qua trong tim ling thé trugt va nghiéng vdi
phdp tuyén clia mit trugt tai diém dit luc mot géc 13 .

3. Thiét 14p cOng thic trudng hdp mit trugdt tru tron véi a. = B = 0:
3.1 Trudng hdp L < Ly
a. Xdc dinh cdc kich thudce hinh hoc:
a.1. X4c dinh phudng céc thanh phin lyc:
Chon hé toa dd vudng géc oxy véi géc toa dd dit tai diém A, dinh cla tudng chin.

- Phuong dudng truc cia C1 di qua géc toa d§ va nghiéng vdi phuodng truc x mdt goc
(90%-0) ¢6 phudng trinh 1a:

y=cotga,.x

- Phudng cia Iuc chi dong Ea nghiéng véi truc x mot gée (), +¢) .
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50 B3 TINH AP LUC CHO BONG THEO PHUGNG PHAP CAN BANG KHOI
H1. S6 db tinh mit trudt tru tron trudng hgp cé xuat hién ving chuyén tiép
tir 4p Iyc chi dong sang bi dong.

- Phuong trinh dudng truc ctia phan Iuc R:

Pudng truc cta R di qua trong tim G cla ling thé trugt, phucng trinh c6 dang:
(y—ye)=k(x—xg)

Phuong trinh chinh tic c¢é dang:

Jc — y+ (3 — kxg) = 0 12 dudng thing di qua 2 di€m:

x=0-y=y; kg

Yg
=0 x=x.——
¥ 67}
Phén lyc R duge phan thanh hai thanh phin Ry va Ry véi :
(g =22)
R, = R
‘ ; =
\ﬁJ’G _ka)Z +(xc "_Q)
Ry o (yG - ka) R
P
\ﬂ}’G - k:cG)2 +(xG __y_ka_)

- Xdac dinh kt
Khoéng cdch tif tim o; dén tryc cia R:

oty =y + 06 = Hre)l _ pin
k*+1

lx, — v, + (g —keg)|” = (K + R sin’ ¢
Phuong trinh trén cho nghiém:

2

(xG —xo)(yG "J’(,) iRSinq} -R2 Sinz qg_.l_olG

k=
(xg—x,)" —R*sin’ ¢
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Trudng hgp huc cha dong:

2

(5 - x ) ye —v,)— Jn'{singa\/R2 sin® @ + (MJTC;
(x5 —x,)" —R*sin’ ¢

- Xéc dinh diém D:

Toa dd di€m D dude xdc dinh bdi:

y=R*=(x-x,)" +y,

y=cotgo,x

k=

Hay:

R* —x? 4+ 2xx, —x] =cotg’a,.x’ -2y, .cotga,. x+y.
(cotg’a, + x> —=2(y, cotger, +x,)x+(y} +x> —=R*)=0
Chon nghiém:

(¥, cotga, +x,) +1/(y, cot g, +x,)* — (cot e, + )(x? + y? — R?)
cotg’er, +1

x=1L =

Tir d6 xdc dinh dudc:

H COtgah(ya COtgah +xo)+00tgah\/(yr) COtgah +xo)2 —(COtgzah +l)(x3 +y§ _Rz)
y: 2 —

cotg’a, +1

I L(cotgzah +1)—(y, cotga, +x0)—\/(yo cotga, +x0)2 —(cotgzoc,, - 1)(x3 +y§ —Rz)
2 1

cotg’ar, +1
Y X =045
Ya
x A i
° &k

E, co8(a, +@)+c(l, — L )~R ==
\/(J’G "‘ka)z "(xc _%{Qj

{Ea cos(a, + @) +c(L, - Ll)}\/()’(} - ka)z +(x(; —yTG)

y
(7022

b. Thiét lap phuong trinh cin bing:

= K=

YY=02

E, sin(a, +@)+2ch, —(Q+ PL)+ R 4

[(0+ PL)- E, sin(a, + p) - 2cH, ]J(ys —keg) + (xG = 1’-‘?—}

(}’G “kxs)

=3 It =
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[E, cos(a, +@) +e(L, - L)] [(©@+PL)-E,sin(a; +¢) - 2cH, |

(xc __Jf_@) (v6 = Foxs)

k

—k[E, cos(a, + @) +c(L, — L, y]=l@+ PL) - E, sin(a, + ) —2cH, |
E,[- kcos(a, +¢) +sin(a, + 9)]=(Q+PL) - c2H, —k(L, - L))]

g - ©@+PD)- oH, —k(L, - L,)]

a

—kcos(a,, + @) +sin(a, + @)
3.2 Trudng hop L > Luax » hodc tai phan b8 déu khip:
Biing céch chitng minh twdng ty, trong trudng hgp bé rong dién gia tai L > Lmax, hodc

tai phan bd deu khip, sau lung tudng khong hinh thanh viing chuyén ti€p tir dp luc chd dong
sang bi ddng nén phuong trinh xédc dinh luc cht dong tdc dung 1én tudng chin nhu sau:

g =@t Plan) e M)y g e e
sind —kcoso 1g(45° + @/ 2)
OL‘ '
'15_“‘\“ il ] | i |
. —‘—‘"_ﬁ“"-\_r& . 4 Ea
EEEERL = - | s

RL

2

PA GIAC LUC

50 BA TiNH AP LUG CHU BONG THEO PHUING PHAP CAN BANG KHOI

H2. Truding hdp L > Lmax, hoic phu téi phan bd déu khip.
¢. Phuong phdp do gidi:

Tir oy v& 2 cung trdn bdn kinh rp v6i:
0,G
T’z = N
2sing

giao nhau tai 0;. Tl 03 V€ cung tron véi cung dudng kinh rp ¢4t mit truot tru tron tai F. GF 1a
phudng cla phan Iuc R. Pa gidc lyc dudc vé v6i tri $6 va phuong cta hdp lyc C cia cdc thanh
phin Iyc dinh da bit: Tit 1 d€n 2 v& vectd ctia phu tai va trong lugng bén thén lang thé trugt.
Tit 2 v& dudng thdng theo phuong R, tir 1 vé dudng thing theo phuong E,, hai dudng giao
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nhau tai 3. Tir 3 v& dudng thdng 3-n theo phudng ciia hgp Iuc C, trén 3-n chon diém 4 vdi 3-4
= C, tlf 4 v€ dudng thing song song 2-3 cit 1-3 tai 5, tir 5 v& duding thing song song 3-4 cit 2-
3 tai 6. 2-6 chinh la vectd phdn lyc R va 5-1 12 vectd lyc chii déng E, cin tim.

H3. Phuong phap do giai.

Thi dy: : Tinh todn tudng chin dt thing ding cao 6m. P4t ddp 1a dat sét, bé mit nim ngang,
c6 céc chi tiéu cd 1§ nhu saw: y, =1.81T/m’, ¢ = 0.9T/m’ , ¢ = 16°, phu t3i P = 3T/m* L =
4.5m. Mit trugt cong R = 8.845m.
Cét tuong thanh mot day day 1m dé tinh todn. P3i vdi dat sét @, =1.5¢ =24°.
Trudng hgp 1: C6 xét d€n viing chuyén tiép tir 4p lic chi dong sang bi dong.
Xdc dinh cdc kich thudce hinh hoc:
Chon hé toa dd oxy gdc tai diém A dinh tudng:
Toa do tam cong: O1(-4.159, 1.807).
Toa db giao diém gifta hai mit trugt: D(2.015, -4.526).
Dién tich ti€t dién ling thé trugt: F = 11.515m>
Toa d§ trong tAm cla ling thé trugt: G(2.314, -1.597).
2

(xg =x,) Vs =V,) - Rsingo\[R2 sin ¢ +0,G

(xg —x,)* =R sin’ @ _
|, _ (2.314+4.159)(-1.597 ~1.807) - 8.8455in16° {8.8457 sin’ 16° + (6.473)" +(~3.404)’
(2.314+4.159)* - 8.845* sin* 16°

k=

k=-1.136

Luyc chi dfng tic dung 1én tudng chin:

g Q+PL)—cpH, —k(, - L)]
* —kcos(a, + @) +sin(a, + )

5 _ (11.515x1.81+3.054.5) - 0.9[2x4.526 +1.136(2.485 ~ 2.015)]
‘ 1.136cos(24° +16°) +sin(24° +16°)

E, =16.996T
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Né&u khong xét dén dnh hudng cila lyc dinh:
(s 11.515x1.81+3,9x4.5 ) 608T
1.136c0s(24° +16°) +sin(24° +16°)
Trudng hop 2: Khong xét dén dnh hudng cia ving chuyén ti€p t dp lyc chi dong sang bi
dong.
- Xac dinh cdc kich thude hinh hoc:
Dién tich ling thé trugt: F = 17.707m2
Trong lugng ling thé trugt: Q = Fy,, =17.707x1.81=32.07T
Trong tim ling thé trugt: G(1.741,-2.286)

2

(xg SNV =YX R51nqo\/R251n p+0,G

k= 5
(xg —x,)’ —R sin” @
_ (17414 4.159)(-2.286 - 1.807) - 8.8455in16° /8.8457 sin? 16” +(5.9)” + (—4.093)’
_ (1.741+4.159) —8.845% sin” 16”
k=-1.477
=90°
i L5 e go
ﬁ:Oo 2
 _(Q+PL)—c(H - L)
¢ sind —kcosd
E = (32 05+ 3.0x4.5)—0.9(6.0 + 1.477x4.5)
‘ " sin8° +1.477cos8”
E, =21.342T

Trutng hgp khong xét dén dnh hudng cda lyc dinh:
_(32.05+3.0x4.5)
" sin8’ +1.477cos8’

E, =28.4507

So sanh két qua tinh E,:

Xét dén lyc dinh Khong xét dén luc dinh
Xét dén viing chuyén ti€p 16.996 T 22.698 T
Khong xét d€n viing chuyén tiép 21.342T _ 28.450 T

4 KET LUAN:

Tir thi nghiém trén m6 hinh va viéc thiét 1ap cong thic xdc dinh E, bing phudng phép »
cin bing khoi, ta rit ra cdc két ludn sau:

Trong trudng hgp mit trugt try tron, phucng tic dung clia luc chd dong thay déi, tri s&
clia Iyc ndy 16n hon so véi trudng hgp mit trugt 1a phéng.

Véi mit trugt tru tron, khi bé rong dién gia tdi L < Lpay, thi noi ti€p gidp vdi lung
tudng c6 xuit hién viing chuyén ti€p tit 4p Iyc chl dong sang bi dong. Khi L > Limax, hoic tdi
phin b8 deu khip thi khong xudt hién ving ndy ¢ sau lung tudng chdn

Do xudt hién viing chuyén ti€p tit 4p lyc chii déng sang bi dong, lyc chi dong tdc dung
1én tudng gidm Vi

+ Trong ludng ban thin ling thé trugt gidm.
+ Do xuét hién 2 thanh phén lyc dinh C1 va C2 trén 2 mit trudt.
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Phuong tdc dung cda lyc chd dong nghiéng véi phuong ngang mét géc (e, + @) trong
trudng th c6 xuat hién viing chuyén tiép tir 4p Iuc chii dong sang bi dong lam gidm thanh
phan theo phuong ngang va ting thanh phan theo phudng ding cud Iuc chii dong tdc dung
1&n tudng. Dong thoi véi viéc xudt hién ving chuyén ti€p tif 4p lye chii déng sang bi dong
nén trong trdng hgp dat dinh tudng chan c6 do 6n dinh cao hon. D6i véi dat sét o, ~1.5¢.

H5. Ling thé trugt trudng hdp L > Lmax hoic ti phan bd déu khip.
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DETERMINATION OF COHESIVE-SOIL PRESSURE APPLYING ON
RETAINING WALL IN CASE OF RUPTURE-SLIP CIRCLE

Pham Tuong Hoi

ABSTRACT: The model retaining wall experiments with cohesive backfill indicated that the
formation of rupture slip surface by applying surcharges depends on the dimension and process
of surcharges. Two types of slip surface are slip plane and slip circle. In case of quick,
immediate-or large increased surcharges, the rupture surface is the slip circle, there are two

cases of occurrence: if width of surcharge L'< L., the transition from active to passive
pressure occurs on the back of retaining wall. If L> L, or uniform surcharges, the iransition

from active to passive pressure does not occur. The active force changed in magnitude and
direction due to the occurrence of the transition from active to passive pressure. In this paper,
the writer would like to present one resull of determination.of active force applying on retaining
wall in case of rupture slip circle based on.model test results with Binh Duong white clay.
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