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Cau 1 (2diém):
1/ Fill in the blanks with a name of Atterberg lisito complete the sentences: {.5

Fine — grained soils can exist in one of four staselid, semisolid, plastic and liquid. Water is
the agent that is responsible for changing theestat soils. Three limits are defined based on
the water content that causes a change of staéseTdre théquid limit (a): the water content
that caused the soil to change from a liquid tdast state; thelastic limit (b): the water
content that caused the soil to change from aiplésta semisolid state; and tlsarinkage
limit (c): the water content that caused the soil tmghdrom a semisolid to a solid state.

2/ An embankment for a highway is to be construdtedth a soil compacted to a dry unit
weight ) of 18kN/n?. The clay has to be trucked to the site from advemit. The bulk unit
weight €,) of the soil in the borrow pit is 17kNArand its natural water content (w) is 5%.
Calculate the volume (V) of clay from the borrow mgiquired for 1M of embankment? Assume
Gs 2.7.

Solution:
The dry unit weight of the borrow pit soil:

_ Ve _ 17
1+w 1+ 0.05

Y, =16.XN /n? (0.251)

The volume of borrow pit soil required for #rof embankment

*
M _ yd_compactds oil V

yd_borrowsoil yd_borrowsoil

Cau 2 (4diém)

Cho wong chin dat duoc thi cdng trong én dat c6 thdng 8 nhe hinh 1. 16p dat 1 c6 tong
lugng riéng trén mc neéc ngim yi=18kN/nT, trong hrong riéng bdo hogs,=19kN/nt, cac gia
tri ¢'=10kN/nf va ¢'=10° cho @& trén va a6i muc nedc ngim. Lop dit 2 ¢é tong luong riéng
b&o hoayss=20kN/n?, cac gia tr c’'=0kN/m’* va ¢'=20°. Tuong c6 & day b=0.6m, ting luong
riéng @ia bé téngy,=25kN/n?, trong luong riéng @a nrdc y,=10kN/nT. Bo qua ma séat ¢a
tuong vadat. Myc nedc ngim 2 bén thanuong nhr hinh 1 (MNN1 va MNN2).

_ *
compactis oil_ 18*1 =1.11m° (0256)
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Ysat::l-gkNlm3 3m 3m
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Lop 2 Lop 2
ysat=20I§N/m3 ysat=20I§N/m3
'=20 '=20
(p1_ 2 3m (p1_ 2
C’=0 kN/m C’=0 kN/m
Y
Hinh 1

a. Tinh va & biéu d6 ap krc ngangdi han tac ding hai béning trong?

Bai lam:

> Ap lyc chi dong phiaing trong

Kal:tanz(48—%j: taﬁ( 45—%]2 0.70

Ky = tanz( 45 —%) = taﬁ( 45—%] = 0.4

Tai dinh trong o2 = -2¢,/K_, =-2*10*+/0.704=—- 16.84N if

Tai vi tri mgc neéc ngim (-1m)

o8 =y, *1* K, -2¢ /K, =18*1*0.709~ 2*10%/0.704= — 4.08N hf

Tai day lop 1:

Tai dau I6p dat 2:

ot :(ym*1+(ysau—yw)*2)* K,=2cyK +y 2 =
= (18*1+ (19- 10)*2)*0.709- 2*10%/ 0.709 10*2Z 28.68!/ nt

0-;:2 :(ytn*l-'-(ysaﬂ._yw)*z)* K62+yW*2 =

= ((18*1+ (19- 10)*2)*0.49+ 10*2= 37.6KN T

Tai chan trong :

Vi tri ap krc chi dong =0

08 = (V"L (Va1 2+ (Ve V)B) K g5 =
= ((18*1+ (19— 10)*2+ (20~ 10)*3)*0.49% 10*5 82.3MN itf

o; =(ym*1+(ysan—yw)* z)* K,2c/K,+y* z=0
o ((18*1+ (19- 10)*2)*0.709- 16.84 10%= O

= 16.381z= 4.078&=>2z= 0.24%9

Vay vi tri aplrc chi dong = 0 cachtinh trong 1.249m

2

(0.354)

(0.1751)

(0.1751)

(0.1751)

(0.1751)

(0.1751)

(0.1751)



E.. =%* (3-1.249) *28.68= 25.18N i dat cach chanuong %.:=3.584m
E,, =3*37.64= 112.9RN /m dat cach chamiong %2=1.5m
E.; :%*3* (82.34-37.64 = 67.06N Mmdat cach chanuong %z=1.0m
(0.175)
Téng ap {rc chi dong
E, =E,+E,+E,=2511+112.92 67.05 205.08! o (0.1751)

bat cach chanuong:

* * * * * *
E.*X,+ EaZE X,+ Ej Xs _ 25.11 3.584I-2](.)]:r)2(.)982 1% 67.05 %1.5% (0.1751)

a

X, =
> Ap luc bi dong phia tedc twong

K, :tan2(4§ +¢;22j: taﬁ( 45+%j: 2.0 (0.175%)

Tai dau 16p 2: o =OkN/ nf (0.1751)

U[:I)D :(ysatZ_yw)*3* Kp-l_yw*3 =

Tai chan trong: (0.1751)
=(20-10)*3*2.04+ 10*3= 91.RN h?
Téng &p trc hi dong
E, = Li3v91.2=136.8N /m (0.175)
2
bat cach chanuong x,=1m (0.1751)
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b. Kiém tradiéu kién 6n dinh chbng lat caa trong?
Trong lrgng aia trong W=0.6*6*25=90kN (0.1751)
Mo men gaydt



Mgi=Ex*x :=205.08*1.59=326.08kNm/m (0.1751)
Md men cldng lat

M=W*0.3+E;*x,=90*0.3+136.8*1=163.8kNm/m (0.1751)
Ta co My<Mg = tuong khéngdn dinh (0.1751)

Cau 3 (4diém):
Cho mit cit dia cHit gdm 3 I5p dit nhue hinh 2:

- L6p 1:dét cat day 1m, céy, = 18.KN/nT, c=0kN/nf, 9=25". Muc neéc ngim rim & day I6p 1
(-1m), cho tong luong riéng @a nrdce y,, = 10kN/nT.

- L6p 2: dat sét day 4m, chs.=19kN/nT, c'=10kN/nf, ¢'=10°, chi sb nén G= 0.28, cli sb n§
Cs=0.046, 8 sb cb két C,=0.02nf/thang, I8 5 rdng tr nhién g=0.8.

- L6p 3:dat cat day vo hn, cOysa=20kN/n?, ¢’=10kN/nf, ¢’=30°.
1m L6p 1:Dit caty, = 18kN/M, p= 25, c=OkN/nf
MMNN

A

Lép 2: Pat sét:
Ysar= 19KN/mY, ¢’= 10°, ¢’'=10kN/nf
C=0.28, G= 0.046, G= 0.02n%/thang

am e,=0.8

Lop 3:Dit cat:ysa= 20kN/nT, ¢’= 30°, ¢’=10kN/nf

Hinh 2

Hinh 3 : Mit cit nén duong

a. Theo tiéu chin TCVN 9362-2012, trén ¢ tich Imx1m B mit I6p dat sét 2 c6 the chiu
duoc ap lrc ti da la bao nhiéu ? Cho;pm,=k=1 va ga sr cac thong & dat nén cho tréno
trang thai géi han II. (1.5d)



Bai lam :

Vi ¢=10° = A= 0.1837, B= 1.7349, D=4.1677 (0.25d)
R, = "‘;th(Ab/. + B,y + DY

ke (0.5d)
R, = 111 (0 1837*1*(19- 10 1.7349*1*18 4. 1677*])@= 74568 | nt
Vay 16p dat sét c6 th chiu duoc ap lrc ti da 1a 74.56kN/m (0.25d)

b. Mot nén duong c6 kich tixéc nhr hinh 3dugc thi cong trén én dat trén,day rén duong 1a
mat dat tw nhién, tong lwong riéng Gadat dap nén duong v¢=20kN/n. Tinhdd 1Gn én dinh aia
|6p dat sét ® 2 dudi tai trong ren duong (duoc xacdinh ¢ duong tuc di qua tamduong) trong
treong hop 16p nay ladat co ket thuong.

Bai lam :
Tai trong rén dudng : g=ya*h=20*3=60kN/nf (0.3d)
Ung sut do tong lrong kin thand gitta lop dit sét

g, =y, h+y %=18*1 +(19 —10)*%=36kN/ nf (0.34)

Ung sut do #i trong rén dudng gay radi giira I6p dat sét trénfuong tuc ocia rén duong

a=2.7m== 322—'7— 0.9
z 3
b:3m::>9:§:1 ==>|=0.45 (0.33)
z 3
z=3m
6,=2*1*q=2*0.45*60=54kN/nf (0.3d)
. . . fe—a-—ie— D
Do ltn 6n dinh aia lop dat sét do i nén duong :
9
C*H o.+0 YYTYYY
S= lo g( bt Zj RN ANPR AN
1+g, O (0.3) g, = unit load of
. : embankment
S= 0.28 4Iog( 36+ 54) =0.247m
1+0.8 36

6. 2
o,=1Xaq, ’z‘

c. Tinhdd 1Gn 6n dinh aia I5p sét 6 2 duéi tai trong rén duong (dugc xacdinh ¢ duong trc di
qua tamiuong) trong trong hop [6p dat sét carng suit tien o két o’ p:60kN/n12’.>

Do 0, <0,<0,+0, (0.34)
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d. Tinhdo Itn cia kop dat sét 2 sau khiddp rén duong 6 thang ¥i cac gi thuyét : op dét sét
la dat co ket thuong, thoat méc 2 bién vaing sut do &i nén duong gay ra trongdp dat sét
giam tuyén tinh thead sau ?

T, =St 00276 4 o (0.3d)

Dua vao lang tra \6i truong hop 1, ta co

T, =0.028==>U = 18.899
==>T,=0.03==>U = 18.949 (0.3d)
T,=0.036==>U = 21.419

Vay d6 lun sau 6 thang§ = U* S=0.1894%0.247= 0.047h (0.34)

Théng quadmon

Tén Van Tiéng



