KHOA HOC & CONG NGHE

Anh huédng ctia ty 1& canh méng dén dién tich c6t thép
yéu cau cho méng don trén nén thién nhién

Effect of foundation edge ratio on required reinforcement area
for single foundation on natural ground

Tom tat

Dua trén ly thuyét tinh toan ap luc cuc
han 1én nén va ly thuyét tinh thép cho
mong véi théng so dau vao la cac gia tri
clia tai trong N, 46 sau chon méng h,
trong lugng riéng tu nhién cia daty, goc
ma sat trong clia dat @, tim ra ty s6 hai
canh ctia méng k=I/b nam trong pham
vi nao dé dién tich cét thép yéu cau la
nhé nhat.

Tir khda: Mdng don, ty Ié canh méng, dién tich
(Gt thép

Abstract

Based on the theory of calculation of extreme
pressure on the foundation and the theory
of steel calculation for the foundation with

input parameters which are the values of load,
foundation depth (h), unit weight of the soil
(y), the friction angle (¢), finding out what

is the ratio of two edge of the foundation, so
that the required reinforcement area is the
smallest.
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1. Dat van dé

Bai toan thiét k& mong phai dam bao ddng thei hai yéu té ky thuat va kinh té. Thiét
ké hop ly khi ta Iwa chon dwoc kich thuwéc méng va cbt thép bd tri cho méng hop Iy.
Trén thuc té tly thudc vao tai trong cong trinh bén trén truyén xubng, didu kién dia
chét cong trinh, dia chat thay van cta khu vuc xay dwng cong trinh... nguoi thiét ké
c6 thé dua ra cac gidi phap méng khac nhau: Méng don, méng béng, méng bé, méng
trén nén dém cat, mong coc... Dwa trén gidi phap méng chon dé tinh toan kich thwoc
mong, cAu tao méng, tinh toan va b tri cbt thép cho méng.

Hién nay trong tiéu chuan va cac chi dan thiét ké chwa cé huwéng dan chon k mot
cach cu thé. Trong thuc té thiét ké, k thwong dwoc chon dwa trén kinh nghiém cla
nguoi thiét ké. Vi vay cé mét huéng dan chinh thire vé viéc chon k Ia rat can thiét.

Téac gia da thyc hién bai toan nghién ctru tham sé, xem xét anh hwéng cla tri sb
tai trong, ty 1& canh chan cot va dé léch tam cua tai trong & day moéng dén viéc lya
chon ty s& canh day méng sao cho dién tich cét thép méng yéu cau 1a nhé nhét.

2. Phwong phap tinh toan
~ Phan mém Microsoft Excel dwoc s> dung dé phan tich bai toan nghién cu tham
SO v&i trinh tw tinh todn gom cac bwéc sau:
- Bwéc 1: Xac dinh stre chiu tai ctia nén
S(rc chiu tai cwe han cta nén dat [1]
Pa =0,5y.N, S +y.D.N S +cN,

(2.1)
Trong do:
N_ =e"“"tan’ (E_Ej
! 42 2.2)
NY=(Nq-1)tan(p 23)
N =(Nq.Sq—1)
tang (2.4)
_ 1
v
1+k, 2.5)
S =1+1,6tan(pL2
d 1+k; 2.6)
=2
"l 2.7)

Trong d6: b: bé rong méng; v: Trong lweng riéng clia dat; ¢: goc ma sat trong clia
dat; c: lwc dinh cua dét.
- Budce 2: Xac dinh I, b,
Tiét dién chan cot:
_ _ 2
Ac - bc '1c - kc 'bc (28)
VO kc=1—c
e (29)
Cong thirc xac dinh so bo tiét dién chan cot:
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Hinh 2.1. Sc do tinh toan cot <==> f(b) = . (I1+—)-0,95.—=0
thép k. kb FS (2.14)
V6&i FS=2, Phwong trinh (2.14) duwoc gidi bdng cach st
dung ham muc tiéu Go Seek clia phan mém Microsoft Exel.
I=kb (2.15)
AC=I’LA - Bwdc 4:Tinh dién tich cbt thép
b (2.10) So db tinh: quan niém ban méng nhw dam conson c6 1

T (2.8) va (2.10) c6:

1IN}
b=, |2
kR,

l.=b,c

(2.11)

va (2.12)

Trong nghién ctu nay k; dwgc chon trwdce (gia tri tor 1
dén 2,5) sau dé tinh bc va |, nhdm danh gia anh huwéng cua
k. dén gia tri t6i wu cla k.

- Bwdc 3: Xac dinh |,b

Trong m(’)i'tru’(‘yng hop tinh tpén, k=I/b dwoc chon truéc
(gié tri tr 1 dén 1,7). Sau d6 bé rong méng dwoc xac dinh
bang cach giai hé phwong trinh bac 3 cta b sao cho:

tt

P = 0,95, (2.13)

-y

| M= 1000 &N i

dau tw do, mot dAu ngam tai vi tri mép cot va bi ubn béi phan
Iwc chia dat nén.
Dién tich cét thép can thiét:

A 1=—M1 (2.16) A 2=—M‘ — (2.17)
1 0,9.R,.h, 54 0,9.R, .h,
+ M6 men theo tai mat ngam 1-1, 2-2:
M =b L2 2p21ax +p{t
= b.Lf ————
6 (2.18)
2 tt
M,=1B> 2o
6 (2.19)

Trong do:

120 v ' i - i ' i k]l 1 ' ' § o=t | ¥ i
1.0 1,000 § kO 1300 ) AD0 | 500 ] 60D T FS00 o 1100 § 3 1300 1600 |50 |.600 §.700 FS00
k=D k=Ib
A a) - tt tt b)
Hinh 3.2. Anh huéng cia k dén pcp va pmax khi (a) N, =1000kN va (b) N, =2000 kN
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Hinh 3.3. Anh huéng cta k dén b khi: (a)Nf)t =2000 kN va (b) Ng = 2000 kN (pcpo rng véi trudng hgp k=1)
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ptt -0 661 p:{’_pmax pmm
min lb 1 (2.20) 2 (2.23)
bob, 1, ' Buwéc 5: Tim mbi quan hé gitra k va As khi k thay déi.
B= ;L= Xét bai toan tham sb nghién ctu anh hwéng cua Ntt,
2 2 (2.21) ke, € dén gia tri k tdi wu cho dién tich cbt thép moéng yéu cau
nhd nhét.
— At tt tt 2
Pi TPmin +T(pmax 'pmin) + Hai tri s6 cla lwc nén tinh toan tai chan cot Ng =1000
520 kN va 2000 kN dwoc str dung
(2.22) + k, thay doi gia tri tv 1 dén 2,5
1400 1400
130D 4 L300 4
i
=110 =1.100 i
|.0e01 (WLLT]
op0 + (==d=0 ——cl-lm _.;[.,:i (== =0 ——cl-im
—d—g = Ihn —d—el = 0 5m i =i~ hm —d—el = 35m
a i| N~ 1000 £ | el = At~ = 05m o 1 K= 2000 | el = LA~ - B5m
7 700
P00 1080 100 LA00 | 800 1 1800 100 1500 100 1080 10 L300 | DD 1% 1AM 1700 186D
E=1h k=0h

, a) b)
Hinh 3.5. Anh huéng cta k dén | khi (a) N§ =2000kN va (b) Ng = 2000 kN(I0 irng véi trudng hop k=1)
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+ e thay ddi gia tri tr 0 dén 0,5m
+ k thay ddi gia tri tr 1 dén 1,7
Tai mdi té hop gia tri clia N0 , Kes e, va k xac dinh dwoc

kich thuoc day mong bxl va tinh duoc téng dién tich cét thép
yéu cau.

3. Két qua va thao luan
3.1. Sé liéu dau vao

- Méng don,chdn sau h=1,5m. Cos cac phia méng béng
nhau, d& cot bé tong cbt thép dd lién khéi. Chidu cao méng
h,=0,7m. Méng duoc d&t trén I&p dat co trong lwong riéng
tw nhién y=18kN/m’ luc dinh ¢ = 10kPa, géc ma sat trong
0=25°.

- Vat liéu: + Bé tong cot: B20 c6 R, = 11500 kPa

+ Thép méng nhom Cll coé Rg=280000kPa

- T&i trong tinh mong: Ng,e
3.2. Anh huéng ciia k dén pepy Va Pmax

Hinh 3.1 cho biét sy thay dbi cta cac hé sb stre chiu tai
xét dén anh hwéng tiét dién day mong khi k thay ddi. Ré
rang, k tang lam tang S, nhung lai lam gidm S, dan dén su
thay ddi gia tri strc chlu téi cho phép p, cla nen nhw biéu
dién & Hinh 3.2.

Hinh 3.2 cho thay trong cé 2 trwong hop tai trong, pe, va
Pmax €O Cach ng x& gibng nhau khi k tdng d6 1a gidm nhe
véi cac k<1,1; sau d6 giam nhanh dan trong khoang k = 1,1
dén 1,2; cudi cung giam véi d6 dbc khong ddi cho cac gia tri
ktlr 1,2 dén 1,7.

Hinh 3.3 cho thay st giam cla pg, khi k tang phu thudc
khong dang ké vao tri sé va do I&ch tam cua tai trong tai day
mong.

3.3 Anh huéng ciia k dén b

Hinh 3.4 cho thay tri s6 cla N c6 anh hwéng khéng
dang k& dén sw thay déi cia b theo k Tuy nhién khi d6 léch
tdm cua tai trong tang lén, b c6 xu hwdng gidm nhanh hon
khi k tdng trong khoang tir 1,1 dén 1,7, dac biét voi cac do
|éch tam nhd hon 0,2m.

3.4. Anh huéng cta k dén |

Hinh 3.5 cho thay tri sé cua N c6 anh hwéng khong
dang ké dén sy thay ddi cla | theo k Tuy nhién khi d6 léch
tdm cla tai trong tang Ién, | cé xu hwéng tangcham di khi k
tang trong khoang tw 1,1 dén 1,7, dac biét v&i cac do léch
tdm nhé hon 0,2m. V&i cac dd 1éch tdm cla tai trong I&n hon
0,2m, quan hé cua k va /10 thay ddi nhé khong dang ké.

3.5. Anh huéng cta k dén A

Tri sb cta N khéng anh hwéng nhiéu dén sw phu thudc
clia A vao k.Khi do léch tam cula tai trong bang 0, k tdng lam
tang dién tich ciia day mong. Nhwng khi d6 Iéch tam cua tai
trong [é’n hon 0, tang k cé lgi vi lam gidm dién tich ddy méng
yéu cau. D9 léch tam cang Ion hiéu qua giam dién tich day
moéng bang cach tang k cang Ion.

3.6 Anh huéng ciia k dén Ag

Két qua bidu dién & Hinh 3.7 cho thdy anh hwéng cla k
dén tong dién tich ct thép yéu cau trong mong phu thude
cht yéu vao dd l&ch tam cia tai trong tai daty mong eI trong
khi &nh hwéng cula tri s tai trong nén N0 va ty sb canh
chan cét k. khong dang ké.

‘Céc gia tri k cho tong dién tich cot thép yéu cau Ia nho
nhat trong cac trwdng hop (ko) dwoc tdng hop trong Bang
3.1

Co thé thay rang khi tiét dién chan cot la vuong (k.=1) va
maoéng chiu tai dung tam (e, = 0) thi gia tri k t6i wu la 1 (mdng

Bang 3.1. Cac gia tri k khi tdng dién tich cot thép yéu
cau la nho nhat

Nj (kN) Ko e (m) Kopt
0 1
0.1 1.1
] 0.2 1.2
0.3 1.2
0.4 1.2
0.5 1.2
0 1.1
0.1 1.1
0.2 1.2
1,5
0.3 1.2
0.4 1.2
0.5 1.2
1000
0 1.1
0.1 1.1
0.2 1.2
2
0.3 1.2
0.4 1.2
0.5 1.2
0 1.1
0.1 1.1
0.2 1.2
2,5
0.3 1.2
0.4 1.2
0.5 1.2
0 1
0.1 1.1
] 0.2 1.1
0.3 1.2
0.4 1.2
0.5 1.2
2000
0 1
0.1 1.1
0.2 1.2
2,5
0.3 1.2
0.4 1.2
0.5 1.2
vudng).

V@i dé 1éch tam cua tai trong <0,2m, nén chon k=1,1+0,05
d& co tdng dién tich cbt thép nhd nhét.

V&ido léch tam cﬂg tai trong 20,2m, nén chon k=1,2+0,05
dé co tdng dién tich cbt thép nhd nhét.
4. Két luan va kién nghij

- Tang k lam g|am suc chiu tai cho phép 1&n nén pcp va
ap lwc 16n nhat 1én nén Ponas .

- Tang k lam gidm b, tang I. V&i moéng chiu‘téi dung tam
tang k lam tang nhe dién tich ddy mong yéu cau. Tuy nhién
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dbi véi méng chiu tai 1éch tam, tang k 1am gidm dién tich day
mong.

- Anh hwéng clia k dén tong dién tich cot thép yéu cau
trong mong phu thudc khéng dang ké vao trj sé tai trong nén
No va ty s6 canh chan cot k.;

- Anh huéng cla k dén téng dién tich cbt thép yéu cau
trong méng phu thudc chi yéu vao dd léch tam e, cla tai
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MPa), E; = 210 000 MPa. Ttc l1a: e5o = 204/210000 =
0,00097; &4 ¢ = 0,0035.

4. Té&i trong tinh toan trén mot bu 16ng chiu kéo dwgc xac
dinh theo céng thuc (5):
Ryb,x—N 8500x0,5x0,50 - 1200

P= . = =462,5 kN,
n 2

trong d6: n la sb lwong bu 16ng chiu kéo (n = 2).
5. Xac dinh dién tich tiét dién y&u cau cta mot bu léng
(theo ren):
kP

sa =
fba

1,05x462,5

= W =0,00258 m?

= 25,8 cm?.
Theo Hinh 4, 14y bu 16ng c6 dudng kinh ren M72x6
(Asy = 34,58 cm?).

6. Chiéu sau ngam bu Ing vao bé téng H, duoc xac dinh
theo céng thrc (10) doi v&i bé tong mong cap B15 va mac
thép S235B:

Hy > Hmym, = 15x0,072%0,88x1 = 0,95 m,

trong do:

m4 = 0,66/0,75 = 0,88; m, = 1,88x10%1,88x10° = 1.

7. Ta kiém tra kha nang chju Iuc trwot trong mat phang
lién két ctia dé cot véi mong theo cong thire (9):
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