BAI TAP MONG DON

Bal 1 : Noi lyc tai chan cot N = 406(kN), M, = 15(kNm),
M, = 26(kNm), Q, = 24(kN), Q¢ = 29. A(kN). Nén dat sét
pha cat co cac chi tituco li : ¢ = 22O y = 18.7 (KN/m?3), luc
dinh ¢ = 6 (kN/m?), d6 sét B = 0.55. Hay thiét ké mong, don
dudi chan cot, cho biét trong lugng riéng trung binh cua dat va
bé tong vy, = 20 (kN/m3), do sau chon mong hy,, = 1.5(m), ti 1¢
gitta chi€u cao va chic¢u dai cia nha L/H =1, h Xb = 0.25x0.25
(m), bé tong mong B20, thep Alll. Két qua thi nghlem nén mau
trong phong tai do sau 2m cho trong bang sau :

P(kPa)| O | 50 | 100 | 200 | 400

e 0.62| 0.6 057 | 055 | 0.52

Bai giai :

1) Xac dinh kich thuwéc mong :

Dua vao bang 15 TCVN 9362-2012, ¢ sét B =0.55, L/H =1 ta
com,=1.1,m,=1.0,kic=1.1.



Cong trinh khdng co6 téng ham h, = 0.

mym
R = az: = (Aby;; + Bhmy + ciD)

Vai goc ¢ = 229, tra bang 14 TCVN 9362-2012 ta ¢6 :
A=0.61,B=3.44vaD =6.04

Thay vao cong thirc trén :
R=="-(061xbx187+344x15x187+6x 6.04) =
(11.4b + 132.73) (kPa).

Chon méng hinh vudng, dién tich day méng A = b?.

Mat khac, ta co :

NtC

Ar =k
4 R_thhm

Chon k = 1.2, nhu vay

406 487.2
b =12 x =

11.4b + 13273 —-20%x15 11.4b+ 102.73




Giai phuong trinh ta cd b = 1.97 (m), chon b = 2(m).

Chiéu cao so bo canh mong h = G+ %) b= G —%) X2 =
(0.4 =+ 0.5)(m). Chon h =0.45 (m).

MOomen tai day mong :

M** . = M*, + Q' x h =15+ 29.4 x 0.45 = 28.23(kNm).
MY . = M* + Q*, x h =26+ 24 x 0.45 = 36.8(kNm).
Ap luc trung binh dudi day mong :

tc
pte = Z_f +yph,, = % + 20 x 1.5 = 123(kPa)

Ap luc 16n nhat dudi day mong :

NtC Mxtc Mth 406
ptcmax:A__l_ytbhm_l_ Wf+ Wf:2x2+20><1,5+
f X y
28.23 36.8

s + 2 = 171.77(kPa)
6 6



Ap luc nhé nhat tai day méng :

tc xtc ytc
tc N M= M7, 406
L =+ h.. — — = +20x 15 —
P min A Ytblm W, W, %2

e — =5 = 74.22(kPa)

2X— ZX?

Cuong d6 dat nén dudi day mong :
R=114b+ 13273 =114 %2+ 132.73 = 155.53(kPa).
Kiém tra diéu kién :
ptc = 123(kPa) < R = 155.53(kPa)-> théa
ptc = 171.77(kPa) < 1.2R = 1.2 x 155.53 =
186.63(kPa)~> thoa.
ptc . =74.22(kPa) >0
2) Kiém tra chiéu cao canh moéng :
Dua vao diéu kién nén thing : F < ay,Rpumho
o =1 : bé tong nang.




hy = h-a = 0.45-0.05=0.4(m).
vy, = 0.75.
R,: = 0.9 MPa = 900 kPa (bé tong B20).
Chu vi trung binh thap xuyén thing :
. Z(ac + bc) + 2(ac + 2hO + bc + 2h0)
2

=2(a, +b, +2hy) =2%x(025+025+2x%x04)

= 2.6(m)

ayyRpiumhg = 1% 0.75>%900 % 2.6 x 0.4 =702(kN).
Luc xuyén thung : F = p® A,
Ta ch - pttmax _ Ntt N Mxttf N Myttf

Af Wy Wy,

Mx“[ = nMxth = 1.15 % 28.23 = 32.46(kNm)
MYt F= nMthf = 1.15 % 36.8 =42.32(kNm)

Nt =nNt = 1.15 x 406 = 466.9(kN)

Um




» 4669 3246 4232
D = + +
mee 2% 2 2° 2

2X€ 2X€

Ay ==[b?— (b, + 2hy)2+ 2b(b+a.—b —b,)]
1

=722 — (025+2 % 0472 +2x 2(2+025 - 2

— 0.25)] = 2.9(m?)
Nhu vy, ta co :
F=pt A =17281x29 =501.15(kN)
So sanh :
F =501.15(kN) < aypRpsuhy = 702(kN) — thoa
3) Tinh lUn nén dat dwéi ddy mong :
Ung suat do trong lugng cac 16p dat phu tai day mong :
Paat = Yhm = 187 x 1.5 = 28.05(kPa)
Ung suat do tai trong ngoai gay ra tai day mong :

= 172.81(kPa)

[N



Po=p—Yhn

Trong d6 : p = Y=+ y, b, =~=+20 % 1.5 = 123(kPa)
Af

Nhu vay : py = 123 — 18.7 x 1.5 = 94.95(kPa)
Xét diém cach day mong 3.2m. Ta cé :
Po3.2 — APy
2Z 2%X3.2

Tilé: - = =3.2Vé%=§=1,trabéngC.lphulucC

TCVN 9362-2012 ta c6 o = 0.16.

Thay vao trén : py3, = 0.16 x 94.95 = 15.19(kPa)

Ung suat do trong lugng ban than cac 16p dat phu tai do sdu cach
day mong 3.2m :

Paar = ¥(1.5+3.2) =187 x 4.7 =87.89(kPa)

Pdat _ 87.89

Xettilé: = —— = 5.79 > 5. nhu vay pham vi tinh lUn tinh
Po3z2  15.14

dén d6 sau 3.2(m) dudi day mong.




Chia nho pham vi tinh 1Un thanh cac 16p phan t6 c6 chiéu day

0.8 (m). Chia pham tinh Itn thanh 4 16p nhé.

Lop | Po | hi | 2z/b| I/b o Pyz Po; €1 €, S;

dat | sau | (m) (kPa) | (kPa) (cm)
(m)
0 0 | 1 1 | 28.05|94.95

1 08 08|08 | 1 0.8 |43.01| 75.96 | 0.606 | 0.566 | 1.99
0.8 08 | 1 | 0.8 |43.01|75.96

2 |16 |08 16 | 1 |0449|57.97 4263|0599 |0.568 | 1.58
1.6 16 | 1 |0.449|57.97 | 42.63

3 | 24 |08] 24| 1 |0257]|7293]24.40 | 029 | 057 | 1.01
2.4 24 | 1 |0.257|72.93 | 24.40

4 132 |08 32| 1 |0.16 87891519 |0581 0569 0.597




Tong @6 lun: S = 1.99 + 1.58 + 1.01 + 0.597 = 5.177(cm).
Nhu vay : § =5.177(cm) < §,, = 8(cm)—> thoa.
4) Tinh cét thép trong canh mong :
Cat dai rong 1m va xem canh mong nhu thanh cong son ngam tai mép
cot, thién vé an toan tai trong tac dung 18n canh mong 1a tai trong phan
bo déu voi gia tri pt_.. va bo tri theo 2 phuong nhu nhau. Momen 16n
nhat tai vi tri ngam :
M — pttma,xl‘i2

max 2
voi:ptt = 172.81(kPa)
_(b—b;) (2-0.25)

172.81 x 0.875% kNm
max — 2 — 66-15(7)
Mpax 66.15

= 0.0005(m?) = 5(cm?)

A. = —
S~ 0.9R,h, 09 x365x 103 x 0.4
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