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Thot gian: 90 phut.
Khong/dugce phép sir dung tai liéu.

Cau 1: (2.0 diém)

Diét nén bao gdm 16p dat sét bao hoa co gidi han nhio LL = 43.2%, gidi han déo PL =
21.6%. Cho biét trong lugng riéng cua 16p dat y = 17.5 kN/m?, ty trong Gs = 2.65. Biét
g= 9.81 m/s*

a) Xac dinh d6 am va hé sb rdng cua miu dét sét do. (1.04)
Pap an:

Tinh hé s6 rong e:

Str dung cong thirc tinh trong lugng riéng tu nhién cua dat bio hoa:

G, 4+ €
"}( — ————— "]/u.
l1+e —~ e ~1.105 (0.5 diém)

Tinh d6 am ty nhién, ®

Str dung cong thue lién h¢ khi d4t bio hoa nudce, Sr= 1:

€
W-Ge—€-0: > W= ——
G

1.1
o — % ~ 0.4170 = 41.70%

2. (0.5 diém)

b) Xac dinh chi s6 déo PI va do sét B tir d6 xac dinh tén va trang thai cua dat, dua ra
danh gia kha ning chiu lyc ctia dat sét noi trén. (1.0d)
Dap an:
Tinh chi s6 déo Ip (hoic PI) va goi tén dat
I, = LL — PL = 43.2% — 21.6% = 21.6%
o Tén dat: Vichi sb déo f» = 21.6% = 17% theg tiéu chuin phan loai dat, day la

dat sét. (0.25d)
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Tinh d sét = (hodic B) va xac dinh trang thai dat
— w—PL
« Cong thuc: * I

e Thay s0 v6i1 d§ am vira tinh & cau a:

_ 41.70% —21.6% _ 20.1%

L = =093
21.6% 21.6%
« Trang thai dat: Vi 0.75 < I, = 1.0 (0.75 < 0.93 < 1.0 §4t sét nay dang O trang
thai déo chay. (0.254)

Panh gia: DAt sét & trang thai déo chay c6 do 4m cao sat gi61 han nhao, hé sb rong lén
(¢ = 1). Do d6, dat c6 kha ning chiu lye kém, tinh nén lin cao va d& sinh ra bién dang

16n dudi tai trong cong trinh. (0.5d)
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Cau 2: (4.0 diém)

Mong don c6 kich thude 1.5 x 1.8m, ¢6 do sau chon moéng Dr = 1.6m so vG1 mat dat

ty nhién (hinh 1) d& chan cot chiu tai trong tiéu chuan: No® = 630 kN, Mo = 80 kNm (coi

luc cit qua nhé, Qtc ~ 0). Trong luwong riéng trung binh cua bé tong mong va dat trén day

mong yw = 22 kKN/m?, muc nudc ngdm & rat sdu dudi ddy mong.

a) Xac dinh ap luc ddy mong tiéu chudn p“sp, p“min and pma.

Pap an:
Ap luc ddy mong tiéu chuan p*p, pmin and p“max:
o« N N +W Ny 0.25d
= = P + h .
Py F 7 b Vi
e e OM{+0)h,)
P = Py = 0.25d
bl
. e O6(M{+Qy.h,
pe = pre 4 S 2Qo ) 0.25d
bl
Ptctb, kPa Ptcmax, kPa Ptcmin, kPa
268.5 3673 169.8 0.754

(1.5d)

b) Xéc dinh gi4 tri strc chiu tai tiéu chuan, Ry cia dat nén dudi ddy mong theo TCVN

9362:2012. Biét rang, cac gia tri ctia thong s6 dat nén 1a gia tri ¢ trang thai gisi han I,

cho mi=mo=k¢=1.

Pap an:

tc

R, = % (Aby+Bh y+D.c)

c, kPa ¢, do A B D
10 32 1.34 6.35 8.55
v, kKN/m’ Vhm (kPa) |R“ kPa

18.5 29.6 310.6

(1.0d)

0.25d

0.25d

0.5d
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c¢) Tinh Iin cho 16p phan t6 dat bé day 0.3m nam ngay sat bén dudi ddy mong.  (1.54d)
Keét qua thi nghiém nén c6 két 1 chiéu
P(kN/m?) 0 50 100 200 400
e 0.813 0.775 0.751 0.723 0.688
Pap an:
Tinh lin cho phén t6 day 0.3m ngay sat d4y mong:
Tai trong gay ltn
- 3
Py = Py = V-h, |[Pu=PCkPa [ KNM™ b, m P, kPa 0.25d
268.5]18.5 1.6 238.9
Phuong phap trung binh {mg suat phéan t6 | Phuong phap tinh tai tim phén t6
O-I(Z) = f(Z,J/)
Ung suét thing dung do trong lwong ban than dat nén (Ung sudt trude khi XD cong trinh)
z (m) o, (kPa)
Dinh phén t6 0 29.60
Déy phan t6 0.3 35.15 z (m) o, (kPa)
Ung suét trung binh 32.38 Tam phan t5 0.15 32.38 0.25d
Ung suét thing dimg sau khi XD cong trinh (c6 thém tai trong mong gay ra)
I/b=12 Ao = kOPgl
o,(z)=0,(z)+Ac(z2)
z (m) z/b k, o, (kPa)
0 0 1 268.53
0.3 0.2 0.9678 266.39|z (m) z/b ko o, (kPa)
Ung suét trung binh 267.46 0.15 0.1 09954 27021]0.25d
Hésb rong e
Trude khi XD cong trinh
o, (kPa) 32.38 o, (kPa) 32.38
e 0.7884 e 0.7884 0.25d
Sau khi XD cOng trinh
G, (kPa) 267.46 o, (kPa) 270.21
) 0.7112 [ 0.7107 0.25d
D6 lun phan t6
h, m Si (cm) g =&i~"%i p|h,m Si (cm)
0.3 1.30 Yo lte, 0.3 1.30 025d
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Ciau 3: (4.0 diém)

a. Tuong trong luc bang bé tong, co trong luong riéng, yuene = 25 kKN/m?, dugc xdy dung
nhu hinh 2 véi bé rong tuong, B = 2m, chiéu cao tudong, H = 6m. Gia thiét bo qua ma sat
giita dat cat va tudng. Mua lam nude ngam dang 1én dinh tuong va 1am bao hoa hoan
toan dat sau tuong, coi rang khong co dong thim sau tudng, ap luc nudc phan bd theo ap

luc thuy tinh. Xéac dinh va v& biéu d6 ap luc dat chi dong theo phuong phap Rankine va

ap lyc nudce tac dung vao tudng chin (2.0 diém)

Pap an
Xic dinh ap luce chi dong tic dung l1én twong
Ung suét thang dimg tong cong

GZ :7‘Yat><z

z,m ysat, kN/n|,, kPa Ghi cht
19.5 0 Dinh tudong
6 19.5 117 Chén tuong

Nudc dang 1én dinh tudng, ap luc nudc phan bd theo ap luc thuy tinh

u.=y,xz

z,m yw, kN/m]c,, kPa Ghi chu
0 10 0 Dinh tuong
6 10 60 Chén tuong
Heé s ap luc chu dong, Ka: ) K,
Ka = tan>(45 — ¢ /2) 122 031

Ap lyc cha dong, o,

c,=0' Ka —-2c'\VKa

Z, m ¢, kPa o,kPa |u kPa |0, kPa |o, kPa
0 0 0 0 0 0.0
6 0 117 60 57 17.5

V& ap luc dét va ap luc nude tac dung 1én tuong

Mure nude

'B=2.0(m)!

] 1

H= 6.0(m)

Ap lue cha
dong, o’

W Ap lyc nude,u 60 kPa 17.5 kPa

Téng diém

0.25 diém

0.25 diém

0.25 diém

0.25 diém

0.25 diém

0.25 diém

0.50 diém

2.0 diém
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b. Tinh hé s6 an toan chong 1at, biét twong co nguy co lat quanh diém O chan tuong chén.
Pénh gia d6 6n dinh chdng 13t trong v6i hé sb an toan t6i thiéu, Fs =1.2. (1.0 diém)

Moment gay lat do ap luc dt quanh tim O

Hop luc E,, kN/m 525 0.25 diém

Cénh tay don d6i véitam O |[La=H/3, m 2.0

Moment M,, kNm/m 105.1
Moment gay lat do &p luc nude quanh tam O

Hop luc E,, kKN/m 180

Cénh tay don d6i v6i tam O |[Lw =H/3, m 2.0

Moment Mw, kNm/m 360.0 0.25 diém
Téng cong Moment gay 14t quanh tam O My kNm/m 465.1

Moment chéng 1at do trong lugng tudng quanh tdm O

Trong luong tuong P, kN/m 300
Cénh tay don dbi véitam O [B/2, m 1
Moment chong 14t M, kNm/m 300 0.25 diém
Heé s6 an toan Fs=M,/My
0.65 |< 1.2 = Tuong mét n dinh lat 0.25 diém
Tong diém 1.0 diém

c. Hay néu nhitng bién phap gia ting hé s6 an toan 6n dinh chong lat tuong chan trén (tbi

thiéu 5 bién phap)
Chit y: méi gidgi phdp ding dwoc 0.2 diém

| Céc giai phap giam ap luc nude hodc ap luc dat tic dung vao twong chin
B tri 13 thodt nude xuyén tudng: Khoan cac 16 thoat nudc xuyén qua than tudng doc theo chiéu
1 cao va chiéu dai tuong
Hé théng ranh thoat nudc ngém tai chan tuong chén: Dit cac duong 6ng loc nude duc 16 doc
2 theo chan tuong chan & phia sau dé gom nudc va din ra ngoai mot cach chi dong.
Hé thong thoat nuée mat cho dét sau twong nham chong nude mua ngdm xubng dat sau tudng
3 qhén ’ ' ' ,
Ap dung phuong phép gia cuong dat sau tuong chan gilip tang strc khang cat nhu xi mang dat,
4 dAm chat ...
5 Tao giéng bom ha myc nuéc ngim sau tudng

Il Cac giai phap gia ting moment chong 14t cho tuong chan
1 Tang khdi luong tudng bang cach sir dung vat liéu c6 trong luong riéng 16n
2 Tang bé day tuong gitip ting moment chong
3 T6i wu hinh dang tudng, tang kich thudc chan tudng
4 Sir dung neo dat, gia ting Moment chong 14t tuong
5 Ap dung tuong ban trong lyc bang BTCT

Téng diém tbi da 1.0 diém
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