Céng ty Héa Chat Xay Dwng Phwong Nam
3.5 Baitap vidu
3.5.1Vidu3.1
’ Thiét ké méng don dudi cot cia mot nhd khung bé tdng cot thép c6 tuong chen.
Tiet dién cot 30 x 40 (cm). Tai trong tinh toan dudi chan cot dat tai mat dat tu nhién nhu
sau:
NE=750kN; MI=285kNm; Q;‘: 48 kN;

Nén chét tur trén, xudng gébm 3 16p, c6 chidu day khong dbi. Muc nudc ngdm & do
sau -9,1 m ké tir mat dat tu nhién. Chi tiéu co ly cta cac 16p nhu sau:

Lop 1 day 3,8 m; Lop 2 day 2,8m..

Ty Két qua thi nghiém nén ép e-p
Wi, We W | trong N ¢ Vi ap luc nén p (kPa)
(%) (%) kN/m hat (fio) (kPa)

’ 100 200 300 400

1 30,0 | 32,2 26,4 1,82 2,66 | 11°35° 009 | 0821 0,789| 0,764 | 0,744 | 1,33
2 28,2 | 384 23,7 1,91 2,71 | 16°25 0,28 ] 0,780 0,757| 0,737 | 0,719 | 2,52

Lép 3, chiéu day chua két thic dudi day hd khoan:

Lép | W (MPa)

Thanh phan hat (%) twong vmg vdi cdc ¢ hat Do
. Hat cat . Hat Am Ty
Lép Hat soi Tho | To | Vi [ Nho | Min | bW st |ty | trong | (it
o0 | 0 | 65| pq | 3 |05 |025] 01005 | 0001 | | nhién | hat
5 05 | 025| -01 | 0,05 | 0,001 | 0,002 | (%)
1 75| 7 | 30 | 35 | 1565| 35 | 15 0 | 195|264 | 68

Trinh ty tinh toan nhu sau:
Buéc 1: Pinh gid vé diéu kién dia chit cong trinh

Cin ctr vao bang s6 lidu dia chat ¢ trén, xac dinh tén, trang thai cia dat va tinh toan
cac chi tiéu co lién quan.

Léop 1:

- X4c dinh tén dét theo chi s6 déo:

lp =W, -Wp=0,322 - 0,164 = 0,058;
Theo bang 6 - TCVN 9362:2012, 1p = 0,058 < 0,07; dat thudc loai 4 cat.
- Xac dinh trang thai cua dét theo chi sb sét:

_ W-W, _0,300-0,264 _
I, = I P = 0,058 =0,621

Theo bang 7 - TCVN 9362:2012, 0,50 < Is = 0,621 < 0,75; dat & trang thai déo

Vay lop 1 thudce loai a cat déo mém.
- Hé s6 rdng tu nhién:
_ Ay, (1+W) , _ 2,66x1x(1+0,30) , _
==y 1= 1.82 1=0,921

- M0-dun bién dang E, xc dinh tir két qua xuyén tinh, Theo bang E.5 — TCVN
9362:2012, voi dat 4 cat, khi 1 MPa <qc < 3,5 MPa thi 3 <a <5. O day, qc = 1,33 MPa,
lay o= 3. Ta co:

E =0qc.=3x1,33 = 3,99 MPa.
- X4c dinh hé s6 nén trong khoang ap luc 100 - 200 kPa (1-2 kG/cm?):

e

0
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a100-200~ C100C200 _ 0.821-0,789 =0,00032 kPa™
’ ) P200-P100 200-100 )
‘ Két hop vai két qua thi nghiém hién truong, N = 6, cho thay 16p 1 1a & cat déo
mém thudc loai trung binh.

Lop 2:

- X4c dinh tén dt theo chi s6 déo:
lp =W, - Wp=0,384 - 0,237 = 0,147,

Theo bang 6 - TCVN 9362:2012, 0,07 < Ip = 0,147 < 0,17; dat thudc loai 4 sét.

- Xac dinh trang théi cua dat theo chi s sét:

_W-W, 0,282-0,237 _
| =S =2y = 0306

Theo bang 7 - TCVN 9362:2012, 0,25 < I = 0,306 < 0,50; dat & trang thai déo
cung.

Vay lop 2 thudc loai & sét déo cling.
- Hé s6 rdng tu nhién:

_ Ny, (1+W) i 271x1{<212+0 28) 1007

- Md-dun bién dang E, xac dinh tir két qua xuyén tinh, Theo bang E.5 — TCVN
9362:2012, véi dat 4 sét déo cimg, khi qc < 1,5 MPa thi 5 < o < 8. O day, qc = 2,52 MPa,
liy o = 4. Ta c0:

E= 0qc = 4 x 2,52 = 10,08 MPa.

- X4c dinh hé s6 nén trong khoang ap luc 100 - 200 kPa (1-2 kG/cm?):

0,780-0,757

— €1007€200 _ Y , _ kpal
o= = =0,00023
100200 P200~P100 200-100

Két hop véi két qua thi nghiém hién truong, N = 17, cho thiy 16p 2 12 & sét déo
ctng thudc loai twong dbi tot.

Lép 3:

- X4c dinh tén dat: luong hat c6 duong kinh > 0,1 mm:

35+30+7+75=79,5% > 75%

Theo bang 2 - TCVN 9362:2012, dit thudc loai cat min.

- Xéc dinh trang théi cta dét: cin ctr két qua xuyén tinh ¢ = 6,8 MPa; 12 MPa > g
> 4 MPa; tra bang 5 - TCVN 9362:2012, dat thudc loai chat vira. Tuwong ing hé so rong e =
0,6 + 0,75, ndi suy tur qc tim duogc ¢ = 0,6525.

Vay 16p 1 thudc loai cat min chat vira.

- Xac dinh dung trong tu nhién:

_AY,(+W) _ 2,64x10x(1+0,195)
Tw 1l+e 1+0,6525
- D6 bdo hoa:

e

=19,10 KN/m®

G= AW _ 2,64x0,195 0,789
e 0,6525

06
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Theo bang 4 - TCVN 9362:2012, G trong khoang 1 + 0,8; vay cat ¢ trang thai no
nuoc.

- GOC ma sét trong va luc dinh: sir dung hé s6 rdng e = 0,6525 v6i cat hat min, tra
bang Bl - TCVN 9362:2012, tim dugc ¢ = 32,0% ¢ = 0. Trong tinh toan ding ¢" =
0°/1,1 =29,1° ~ 29°2".

- Md-dun bién dang E, xac dinh tir két qua xuyén tinh, Theo bang E.5 — TCVN
9362:2012, voi dat cat min, khi gc > 2 MPa thi 1,5 < o < 3. O ddy, q. = 6,80 MPa, lay a =
2. Ta co:

E =0qc = 2 X 6,80 = 13,60 MPa.

O ddy luu Y rang néu E tinh tir hé so rong e, theo bdang BI - TCVN 9362:2012 sé ¢6
gia tri 1a E = 28,00 MPa. Cdn so sdnh giita E tinh tir sirc khdng xuyén tinh qc va theo hé sé
réng e, ldy gid tri nhé hon (13,60 MPa) dé dam bdo an todn.

Lép 3 thudce 1a 16p dat tét.

Tru hd khoan duogc thé hién trén hinh v& dudi day.

Y —

~
RN

4 Acat déo mém. yw=18,2 kN/m®; 1,=0,621; ¢p=11°35";
AU =9,00 kPa; 0:=1330 kPa; E = 3,99 Mpa.

3.8m
~ \\ <

A sét déo cung. yw=19,2 kN/m?; 1,=0,306; ¢p=16°25";
¢=28,00 kPa; q.=2520 kPa; E = 10,08 Mpa.

Cat min chit vira. yw=19,10 kN/m® ¢=29°02": c=0 kPa;
0.=6800 kPa; E = 13,6 Mpa.

Hinh 3.2 — Tru dia chit cong trinh.

Can ctr vao dic diém dia chat cong trinh va quy md tai trong d4 cho, co thé sir dung
nhiéu phuong 4n nén mong khac nhau. Tuy nhién, vi du nay trinh bay vé phuong an mong
nong trén nén gia co6 dém cat.

Buéc 2: Xdc dinh tdi trong tiéu chudn tic dung xuéng mong.

Gid trj tiéu chuan xac dinh theo cong thirc:

tt
= A_
Kt

Véi ki - hé s6 vuot tai, co thé 1ay trung binh cho cac loai tai trong do két ciu bén

trén la 1,15. Ta tim duogc tai trong tiéu chuan nhu sau:

N¥=652,20 kN; M= 73,92 kKNm; Q(t,)c = 41,74 kN;

A

Buéc 3: Xdc dinh cwong dé tinh todn ciia dit nén

Cat lam dém chon loai cat trung chdt vira, dung trong tu nhién yw = 19,54 kN/m®;
mo&-dun bién dang E = 27,5 MPa.

Cuong do tinh toan cua dat nén xac dinh theo cong thirc:

16
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ol
b: 2hs
Trong do:
R, = 400 kPa = 40 T/m? ung voi kich thude mong quy ude by = 1m, h;=2m
Chon chiéu sau dit méong h=1,5 m;
Gia thiét chiéu rong mong b= 1,3 m;
k; = 0,125 (cat)
Cuong do tinh toan cua dat nén xac dinh theo cong thirc:

R = Ro| 1+ki b-by | |[ h+h: — 400x| 140,125 1,3-1,0 X(1,5+2,0j
by 2hy 1,0 2x2

= 355,25 kPa.

Buwdc 4: Xdc dinh kich thuwdc so bg ciia ddy mong.

Dién tich so bd déy mong xac dinh theo cong thirc:
A, =k RN ox— 0220 5 412
Vo h~ 355 25-20x1,5
Do mong chiu tai lech tam nén chon didy mong hinh chir nhat, ty sb gifra cac canh

k,=1,5. Canh ngén ctia mong la:

b= [Asb _ 2,41
ko V15

Canhdai: I=kb=15x127=191m
Chon kich thudc moéng bxl = 1,3 x 2,0 (m)

=1,27m

Buéc 5: Kiém tra diéu kién dp lwc tai ddy mong

43)

biéu kién kiém tra:
tc
p <R
th

tc

P <1,2R

Ap luc tiéu chuan trung binh tai day mong:
tc — N 6e
pmax,mm b (1+ | )
Trong do:
N = N¥+ G = 652,20 + 1,3x2,0x1,5x20 = 730,20 kN;

M =M§+Qghg = 73,92 +41,74x1,5 = 136,53 kNm.
o=Me _ 13653 19 m
Nt 730,20
Thay s6 vao ta co:
ot =N (1 6e) 730,20 ( L 60, 19)
1] 2,0x1,3 2,0

max,min Ib
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p = 440,93 kPa; p:;_n = 120,76 kPa
|

max

¢ PraxtPrn  440,93+120,76 _ 280.85 kPa
ptb_ 2 - 2 ’

So sanh: p::a = 440,93 kPa > 1,2R = 1,2x355,25 = 426,30 kPa;
X

p:; = 280,85 kPa < R = 355,25 kPa
Kich thudc mong khong thda man didu kién ap luc tai ddy mong. Tang kich thudc
maong Ién thanh bxl = 1,4 x 2,1 (m).
Trong do:
N = N¥+G=652,20 + 1,4x2,1x1,5x20 = 740,40 kN;
M‘°=M£°+Qf,°hQ =73,92 +41,74x1,5 = 136,53 KNm.
g=Me _ 136,93 _ ¢ 195
Nt 740,40
Thay s6 vao ta co:
© N (1+ Ge): 740,40 (1 + 6x0,185)
2,1x1,4 2,1

max,min Ib

p® =385,06 kPa; p;:_n =118,62 kPa
|

max

e Py tPr  385,06+118,62

ptb_ 2 =

Tinh lai R v6i chiéu rong méng b = 1,4 m, c6 R = 357,00 kPa.

So sanh: p:;a = 385,06 kPa > 1,2R = 1,2x357,00 = 428,40 kPa
X

= 251,84 kPa

p:; = 251,84 kPa < R = 357,00 kPa

Cheénh léch cap p::a val2R:
X

_ 428,40 385,06
B 428,40

Kich thudc mong da chon thoa mén diéu kién ap luc dudi ddy mong.

=0,101 = 10%

Buéc 6: Kiém tra diéu kién dp lwc tai ddy dém cdt
So bd chon chiéu day dém cat 1a 1,0 m.
Diéu kién kiém tra:
pz,z=hd + pd,z=h+hd < Rz
Trong do:
Pzz=ha - ap hec phu thém do tai trong cong trinh, (kPa);
Pd.o-nnd - AP hue do trong lugng ban than cua dét, (kPa);

€6
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Nam

13m |, 15m

2,8

Hinh 3.3 - So d6 tinh toAn méng.

- Ap Iyc do trong lrgng ban than cua dét tai ddy mong:
Pd,z=1,5m = Y1h11 =19,54x1,5=29,31 kPa

- Ap luc do trong lurong ban than cua dat tai day dém cat:
Pd.z=25m = 19,54 x 2,5 = 48,85 kPa

- Ap luc phu thém do tai trong cong trinh tai ddy mong:

Po = P|, - Paz=t.sm = 251,84 - 29,31 = 222,53 kPa

- Ap luc phu thém do tai trong cong trinh tai day dém cat:
Pz,z=1,0m = 0Po

| .27 2,1 2x1,0 _
a=f(L:22)- f( 23 -15: 2150 ~143) - 0,606

Pzz=1,0m = 0,606 x 222,53 = 134,85 kPa
Tong ap luc tai dinh 16p dét yéu:

Pzz=1,0m T Pdz=25m = 137,52 + 48,85 = 183,70 kPa
Cuong do tinh toan cua 16p dat yéu:
m; My

R, = (Abzyy + Bhy’y + Dey)

Trong do:
mi = 1,1 - nén 13 & sét déo mém; chi sb sét I = 0,621
m, = 1,0;

ki = 1,0 - c4c chi tiéu co ly cta dat xac dinh bang thi nghiém truc tiép;

on = ¢ = 11°357; tra bang c6: A =0,219; B =1,900; C = 4,370;

i = 18,20 kN/m®;

ci = 0,09 kG/cm? = 9 kPa;

e = 19,54 kN/m?;

Dién tich day mong quy udc:

N _ 7404 = 5 49 ny?

A 13485
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b 21-14
2
Chiéu rong méng khdi quy uéc:

b,=+A,+a?—a=4/549+0,35>-0,35=2,02m

Thay s6 vao cong thirc trén, ta co:

R, = 1’11%’0 (0,219x2,02x18,2 + 1,90x2,5x19,54 + 4,37x9,0)
R, = 154,22 kPa

So sanh: Pzz=10m + Pa.z=25m = 183,70 kPa > R, = 154,22 kPa, khong thoa man diéu
Kién ap luc tai dinh 16p dat yéu.

C6 thé giai quyét bang nhidu cach: ting chiéu day dém cat, hodc tang kich thudc
méng hoic ting d6 siu chon mong. O day gidi thiéu cac giai quyét bang cach ting chiéu
day dém 1én thanh 1,3m:

- Ap luc do trong lurong ban than cua dét tai day dém cat:

Pd.z=28m = 19,54 x 2,8 = 54,71 kPa
- Ap luc phu thém do tai trong cong trinh tai day dém cat:
Pz,z=1,3m = 0Po

| .2z 2,1 2x1,3 _
o= f(b b) f[14 1,5, === 14 _1,86j_0,467

Pzz=13m = 0,467 x 222,53 = 103,92 kPa
Tong ap luc tai dinh 16p dét yéu:
Pzz=13m T Pd,z=2,8m = 103,92 + 54,71 = 158,63 kPa
Dién tich day mong quy udc:
_N®_ 7404 _ 795 2
* p, 103,92

=0,35m

Chiéu rong méng khdi quy uéc:

b,=A,+a?—-a=+7,12+0,35°-0,35=2,34 m

Thay s6 vao cong thirc trén, ta co:
R, = 1’11%’0 (0,219x2,34x18,2 + 1,90x2,8x19,54 + 4,37x9,0)
R, =167,87 kPa ‘
So sanh: Pzz=13m + Pa.z=28m = 158,63 kPa < R, = 167,87 kPa, thoa man dicu ki¢n
&p luc tai dinh 16p dit yéu.

Buéc 7: Kiém tra nén theo trang thdi gidi han I va 11

Cong trinh khéng ndm trong pham vi mai déc, cac mong trong cdng trinh khdng co
kha nang say ra trugt cuc bo hoac bi lat, do vay khong can kiém tra nén theo trang thai gidi
han 1.

Cong trinh thudc dang nha khung bé téng cdt thép co tudong chén, theo bang 16 -
TCVN 9362:2012 co:

- Po lan tuyét ddi 16n nhat S, = 8 cm;

G6

http://vietham12h.com



Céng ty Héa Chat Xay Dwng Phwong Nam

- P6 lan léch twong dbi [AS/L]4n = 0,001.
) Tinh toan d6 lun theo phuong phap tépg do6 lan cac 16p phan t6 bang cach chia nén
dat thanh nhirng 16p phan t6 dong nhat c6 chiéu day h; < b/4.
Ap luc phu thém do tai trong cong trinh ¢ d6 sau z ké tir ddy mong:
Pz = apq ; VOi po = 222,53 kPa ’
Trong d6 o - hé so tra bang phu thudc vao ty so 2z/b va I/b.
Lap bang tinh todn do lan nhu sau:

Lép dat Piém z (m) 2z1b M p(zizp‘);'[;" (1333 )
0 0,0 - 1,000 222,53 29,31
1 0,3 0,429 0,964 214,52 35,17
Pém cat 2 0,6 0,857 0.829 184,48 41,03
3 0,9 1,286 0,659 146,65 46,90
4 1,2 1,714 0,510 113,49 52,76
5 1,3 1,857 0,468 104,14 54,71
6 1,6 2,286 0,363 80,78 60,17
A cé} déo 7 1,9 2,714 0,285 63,42 65,63
mém 8 2,2 3,143 0,228 50,74 71,09
9 2,3 3,286 0,212 47,18 72,91
10 2,6 3,714 0,174 38,72 78,67
11 2,9 4,143 0,144 32,04 84,43
12 3,2 4,571 0,121 26,93 90,19
13 3,5 5,000 0,104 23,14 95,95
A sét déo 14 3,8 5,429 0,089 19,81 101,71
cung 15 4,1 5,857 0,078 17,36 107,47
16 4.4 6,286 0,068 15,13 113,23
17 4,7 6,714 0,060 13,35 118,99
18 5,0 7,143 0,053 11,79 124,75
19 51 7,286 0,051 11,35 126,67
Tai day 16p 19 c6 p, = 13,35 kPa < 0,1 pq; = 12,67 kPa, do vay ta ding tinh lan tai
16p nay.
- B§ Iun cua lop dém cat:
~p.hi _ 08 222,53 104,14
Sl_le: E = 57500 {0,3{ > +214,52+184,48+146,65+113,49)+0,1x 5 }

= 0,0069 (m) ’
- D lun cua 16p & sét, do 16p nay co ket qua thi nghiém nén lin, do lan cua cac 16p
phan to xac dinh theo cong thirc:
Si= Mhl
1+e,;
Trong do:
e1; - hé sb rong tmg véi ap luc nén ps; (do trong lwong ban than cua dat);
e - hé sb rdng tmg vé6i ap luc nén py; (do trong lwong ban than cua dat va p hec
phu thém do tai trong cong trinh).

(o]
(2]
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Luu y: C4c gia tri p1i Va p2i duoc tinh tai diém gitta ctia cac 16p phan td.

1ann

am

]
w1 F——7—»en i, -
I ]

Hinh 3.4 - Biéu dd ap luc do tai trong ban than va do tai trong cong trinh

Viéc tinh toan dugc 1ap thanh bang sau:

. .z | Chiéu da =K i 2i Si
Lop dat I6p (m)y pz(kP;F))OZ (kaa) (kaa) €1i €2i (m)
6 0.3 92.46 57.44 149.90 0.836 0.805 0.0051
7 0.3 72.10 62.90 135.00 0.833 0.810 0.0038
8 0.3 57.08 68.36 125.44 0.830 0.813 0.0028
9 0.1 48.96 72.00 120.96 0.829 0.814 0.0008
10 0.3 42.95 75.79 118.74 0.827 0.815 0.0020
9
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11 0.3 35.38 81.55 116.93 0.825 0.816 0.0015
12 0.3 29.49 87.31 116.80 0.823 0.816 0.0012
13 0.3 25.03 93.07 118.10 0.822 0.815 0.0012
14 0.3 21.47 98.83 120.30 0.821 0.815 0.0010
15 0.3 18.58 104.59 123.17 0.819 0.814 0.0008
16 0.3 16.24 110.35 126.59 0.818 0.812 0.0010
17 0.3 14.24 116.11 130.35 0.816 0.811 0.0008
18 0.3 12.57 121.87 134.44 0.814 0.810 0.0007
19 0.1 11.57 125.71 137.28 0.813 0.809 0.0002
Cong S, 0,0227

Buiéc 8: Tinh todn dé bén va ciu tao mong
Trinh tu tinh toan tuong tu nhu vi du 2.1 (chuong 2).

86

- P6 Iun téng cong:
S=S;+S5,;=0,0069 +0,0227 = 0,0296 m = 2,96 cm < Sg, = 8 cm

Thoa mn diéu kién vé d6 lin gi6i han.

http://vietham12h.com




	Blank Page
	Blank Page



