TRUONG PAI HOC DAN LAP HAI PHONG — PO AN TOT NGHIEP KY SU
PHAN IIL:TINH TOAN CAU THANG 2

I. Pac diém :

CAu thang 2 1a cdu thang c¢6 2 dot nam gitta truc 10 va truc 11 ¢4 céu tao va

kich thudc nhu hinh veé:

900, 3900 4300 L
T 1 1

-
3600
1650°% 1650
-

13x300=3900 L

cAt 1-1

II: CHON VAT LIEU:

Be tong B20 R, =11,5 MPa R, = 0,9

Thép doc chiu luc nhom CII c6 duong kinh R =280 MPa
Thép dai nhém CI R, = 175 MPa. Thép nhém CI R =225 MPa

Do nghiéng cau thang tgo = % =0,538=0=26,5° cosa. = 0,89.

Chiéu nghiéng mat bac: c=+/15° + 30? = 3354cm.
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III: TINH BAN THANG CO CON:

I.1: TINH BAN THANG.

So do kich thudc ban thang nhu hinh veé:

1900, 3900 L 4300 L
T | |
2 | )
o e | g
=R (] C 1)
1 28 ¢ 1
S | s
| |
3900 4100
4100 4100

II1.2. Xdc dinh kich thuoc cua bdn.

Chiéu rong cua san thang: 1.=1,65m.

Chiéu dai cta san thang : 1,=3,9/cos o = 4,38m.

So d6 tinh: xét ti s6 1,/1,=4,83/1,65 = 2,6572.

Xem ban thang 1am viéc theo phuong canh ngin va so do tinh 1a ddm don gian
mot dau ké lén tuong va mot dau ké 1én con.

I11.3. Tai trong tdc dung lén bdn thang.

Nhip tinh todn 1;=1,65m. Véi bé rong b=1m. Tai trong phan b6 1én 1m? san
thang theo chicu nghiéng:
111.3.1.Tinh tdi:

_ 16p trat d4 mai day 10: 2200.(0,15+0,3).(?’3—‘;15.1,1: 325MPa/m’.
PR 0,01 ,
16p vita lang day10 : 1800.(0,15+0,3).F35.1,3: 3143MPa/m*.
01503 1
16 h xay ba = ———11= 2.
6p gach xay bac 1800 > 0335 11=132,99MPa/m
San Bé tong cot thép day 100: 2500. 0,1. 1,1 =275 MPa/m*.
L6p vira trat duéi ddy thang: 1800. 0,015. 1,3 = 35,1 MPa/m>.
Téng cong tinh tai tdc dung: > =501,1 MPa/m*.

I11.3.2. Hoat tdi :
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TRUONG PAI HOC DAN LAP HAI PHONG — PO AN TOT NGHIEP KY SU
p=400.1,2=480 MPa/cm?.
Téng tai trong tdc dung lén san thang: q=g+p=981,1 MPa/cm®.

0 day q c6 phuong thang ding con ban thang c6 phuong nghéng véi phuong
ngang mot géc a=26,5 nén tai trong chia 1am 2 thanh phan luc:

- Thanh phin q,=q.cosa=981,1.0,98=873,2 MPa/cm’. Vudng goéc véi ban
thang gay ra mo men uon va luc cat trong ban thang.

- Thanh phan g,=qgsina. = 981,1. 0,445 = 436,6 MPa/cm®. Song song véi ban
thang gay ra luc nén cho ban thang. Vi Bé tong chiu nén tot, mat khac gia tri
@,nho hon nhiéu so véi q, nén trong tinh to4n thudng khong ké dén thanh phan

N » <~ . N A DN . A 2
gay nén ma coi ban thang la cau kién chiu uén phang.

Q
TrYYTTTYrRrYLey
| T

1650 |

qQi

L Quax

II1 4. tinh toan noi luc va cot thép.

- M6 men & giita nhip:

2
Mmax=q1.12/8=% =297,2MPa.m = 29720MPa.cm.

Chon a)=1,5 cm= h,=h,;,- a,= 10-1,5=8,5 cm.

ban
M 29720
Rbb.hi 115.100.85°

=0,28> y=05(1++1 2A)=112.

M 29720

= = =1,38cm?.
y.RS.hO 112.2250.8,5

Chon thép ¢6 a150 c6 A, =1,89cm?.

1,89

Kiém tra ham luong c6t thép. L = 10085

.100%=0,22%.

Cot thép phan bo dat theo cau tao ¢6 a200.

IV. TINH BAN CHIEU NGHI.
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IV.1Xac dinh tai trong.

Tai trong tac dung l1én 1 m* san chi€u nghi.

IV.1.1.Tinh tdi:

Lép trat d4 mai day 10: 2200 .0,01 .1,1 =24,2 MPa/m’.
Lé6p vira lang day 10 : 1800 .0,01 . 1,3 =23,4 MPa/m’.
Ban Bé tong cot thép day 100: 2500 .0,1 .1,1 =275 MPa/m*.

Lép trat duéi day chi€u nghi day 15: 1800 .0,015 .1,3 =35,1 MPa/m”.
Tong gia tri tinh tai tic dung lén ban chi€u nghi: 2. =353,3 MPa/cm’.
1V.1.2.Hoat tai: p=400. 1,2 = 480 MPa/cm®.

Tong tai trong tdc dung lén ban chiéu nghi.

q=g+p =353,3+480 =833,3 Mpa/cm”.

+ Tinh ban chi€u nghi .

M1

3600

ST

Xét ti s6 1,/1,=4100/3600 =1,41< 2.

Xem 0 ban lam viéc theo 2 phuong, tinh todn ban ké 4 canh. Tinh ban theo so

do6 dan hoi.

P =q.l,.1, = 833,3. 3,6. 4,1=12300 MPa.
Tra bang dugc cac hé so .

ms,=0,0236.

ms,=0,0258.

ks,=0,071.

SV.LéVistLinh
GVC-THS.LAI VAN THANH Page 63
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Vay co:

M,=m.,.q.1,.1,=0,0236 .12300 =290,28 MPa.m.
M 29028

A= Robh? - 115100857
bh? 1008,

M,=m.,.P=0,0285 .12300=317,34 MPa.m

M 317,34
A= - S% - 0,00465= y=05(1+VI 2A)= 099
" Rnbh?  115.100.7,72 = =03 )

= 034> y=05(1++1-2A)=0,78

M,=ks,.P=0,071 .12300 = 873,3 MPa.m .

M 8733
A3= 2 = 2
Rbbh?  115.100.8.5

=0,01> y=0,5(++1-2A)=09.

Tinh toan cot thép.

29028

g=—————=19cm? Chon thép cau tao 1a $6 a200 c6 Fa=1,41 cm>.
0,78.2250.8,5

141

Ham Iugng cot thép da chon la: p = 1008E

.100%=0,165%.

317,34

0= ——"—=0,01cm?. Chon thép ciu tao ¢6 a200 c6 Fa=1,41 cm?.
0,99.2250.7,7

141

Ham lugng cot thép da chon la: p =
am lugng cot thép da chon la: p 10077

.100%=0,183%.

8733

=2 0,05cm?.
0,9.2250.7,7
Chon thép ¢8 a200 c6 Fa=2,51 cm®.

2,51
100.7,7

Ham Iugng cot thép da chon la: p = .100%=0,32%.

V. TINH CON THANG.
V.1. Xac dinh noi luc:

Con thang ¢6 mot dau ké 1én dam chi€u nghi, mot dau ké 1én dam chiéu t6i
nén ta xem con thang nhu mot dam don gian 2 dau khép dat nghiéng chiu tai

trong phan bo déu do san thang truyén vao, do trong luong ban than cén thang
va lan can.

Chon tiét dién con thang c6 (bxh)=(150x300).

a,=2,5 cm= h,=30-2,5=27,5 cm.

SV.LéVistLinh
GVC-THS.LAI VAN THANH Page 64




TRUONG PAI HOC DAN LAP HAI PHONG — PO AN TOT NGHIEP KY SU

Nhip tinh toan : I’=4,38m.(Chiéu dai ciia san thang).
Tai trong tac dung Ién 1m co6n thang la:

V.1.1. Tinh tdi :

San thang truyén vao: 5011.% = 4134MPa/m.

+ Trong lugng ban than con thang: 2500.0,15.0,3.1,1=123,75 MPa/m.
+ 16p trat con thang: 1800.0,015.0,8.1,3=28,08 MPa/m.
+ lan can hoa sat va tay vin g6 : 50.1,1 =55 MPa/m.
Téng tai trong tinh tai tic dung 1a: g=620,23 MPa/m.
V.1.2.Hoat tai:

1,65
2

=396 MPa/m.

p = 480.

Téng tai trong tdc dung lén con thang:q=g+p = 620,23+396 =1016 MPa/m.
Tai trong vuodng goéc véi truc con thang gay mo men uon la:

q’ =q.cosa = 1016 .0,89 =904,44 MPa/m.

So do6 tinh

Q™
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V.2.Tinh toan cot thép doc:

_ g 17 _904,44.4,38°

M, = 21689MPa.m
8 8
=ﬂ92: 0,016= y=05(1+~1-2A)=0,9
115.15.27,5
216890

=———————=312cm?.Chon 2¢16 c¢6 Fa=4,02 cm”.
0,9.2800.27,5
4,02

Ham lugng cot thép da chon la p=
am luong cot thép da chon la p 10275

.100%=1,48%.

Chon cot cau tao 1a 212 c6 Fa = 2,12 cm® >10%Fa
0,002b.h,=0,825 cm?.

= 0,402 cm?. &

max

1. Tinh toan c6t thép dai:

I'904,44.4,38

g.
( ! = =1980MPa
max 2 2

- Kiém tra diéu kién han ché:

k,.Rn.b.h, = 0,35.110.15.27,5 = 15881,25 >Q,,.,. Pam bao Bé tong khong bi
pha hoai trén ti€t dién nghiéng theo Gng suit nén chinh.

- Kiém tra diéu kién dit cot dai .(Diéu kién chiu cat).

k,.R..hy = 0,6 .8,3 .15 .27,5=2054,25KG > Q,,,,.=~B¢é tong du kha nang chiu

max*
cat. Dat cot dai theo ciu tao.

Kha nang chiu luc cat ctia cot dai va Bé tong .

V1. TINH DAM CHIEU NGHi DCN .

Chon dam tiét dién: h= (%+ é)l - (30+ 45)cm. = b =(0.3+ 0,5 )h.

chon (bxh=)(200x350)mm.
VI.1.So d6 tinh todn:

do dam c6 2 dau goi 1én tuong nén ta coi 1a dam don gian goi trén 2 khép
nhip tinh toan 1, =3,6m.
VI.2.Xéc dinh tai trong:

Tai trong tic dung tap trung do con thang truyén vao:

P=q.l /2= 1016.4,38

= 21353MPa.
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Tai trong phan b truyén vao: (tai trong hinh tam giac).

15 15

Q=7 g 0 = - 8333.36= 46873MPa/m.
Trong luong ban than dam: 0,2.0,35.2500.1,1=192,5 MPa/m.
Trong lugng 16p trat dam:  (0,35.2+0,2).0,015.1800.1,3=31,59 MPa/m.
Tong trong luong tac dung 2. =692,82 MPa/m
Tinh toan no1 luc: PP
M, .. =q.]*/8 + p.a (v6i a=1,65m). VT 3
2 | es0 | | 1es0
=>M,,.= 0928236, 21353.1,65= 4645,61 MPa.m. | 300 |
Qra=91/2+p =>Qmax=%22'3’6+ 21353 = 3382MPa .
VI.3.Tinh todn cot thép doc: Wﬂm
chon chiéu day 16p Bé tong bao vé a,=3cm=h,=3,5 - 3 LQM’“ W
M 4645,61.
= = O 20,019 y=05(1+1-2A)=
Rbbh?  115.20.1024 D197 v=05(+ )=0.99
2
Fa= M _ 4645,61.10 = 5,23cm?.
y.Rs.h,  0,99.2800.32
chon 2¢20 c6 Fa=6,28 cm?.
xdc dinh ham luong p =22 100%= 0,98%> . = 0.1%. a1
20.32 2420
Cot cdu tao chon 2 ¢p14 c6 Fa=2,62 cm*> s

>10%Fa,,,.= 0,628 cm*. & 0,002b.h;=1,28cm’.

max__

V1.4.Tinh toan cot dai.

- Kiém tra diéu kién han ché:
k, Rn.b.h;=0,35.110.20.32=24640KG > Q,....— Pam bao Bé tong khong bi
pha hoai trén ti€t dién nghiéng theo ting suat nén chinh.

Kiém tra diéu kién dit cot dai(diéu kién chiu cit)
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K,.R,.b.h,=0,6 .8,3 .32 .20 = 3187,2 KG < Q,,,. Phéi tinh c6t dai. Chon cot

dai ¢6, n=2 nhanh c6 f,,;=0,283cm’. Khoang cich dit c6t dai U=150mm c6

_15Rkbh; 15.83.20.32°
ma Qax 33824

U, <U =75,38cm.

chon

- Kha nang chiu luc cua cot dai

- [q.]= R,q-fq-n _1800.0,283.2
Ja J s

=67,92MPa
- Kha nang chiu luc cat cua cot dai va Bé tong :
Qu,=2,8.h,. R bq,]=28.32./83.20.67,92 = 9514MPa > Q,__ 33824MPa

Vay chon c6t dai $6, n=2, u=150mm 12 dam béao kha nang chiu luc cat.

VI1.5.Tinh todn cot treo:

Tai vi tri cOn thang lién két vao dam s€ sinh ra ing suat nén pha hoai cuc
bo nén ta phai tinh toan c6t treo, dung cot dai 2 nhdnh ¢6 dé 1am cot treo.

Dién tich cét treo cén thiét la:

A, = P/RS=%55&)3 =0,93cm?. Vay so cot treo can thiét 1a:
A . .
n= 0 - 053 _ 1,64. Lay n= 2 dai.

" nf, 20,283

VIl. TINH DAM CHIEU TO1 DCT1 .

VIL1. Chon tiét dién:

(bxh) = ( 200x350)mm.(1=1/8+ 1/12)1; b=(0,3+ 0,5)h.

So do6 tinh 1a dam don gian goi trén 2 khép, nhip tinh toan 1 =3,6m.
VIL.2. Xdc dinh tai trong.

Tai trong tap trung do c6n thang truyén vao:

e .
p_ qcen2 wn _ 975438

= 21353MPa

Tai trong phan bo truyén vao bao gom:
Ban san hanh lang kich thudc: (3,9 x 3,6)m phan bg hinh tam gidc truyén

vao quy vé phan bo déu la:
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g.(4oo,9+ 480).3;26 = 99IMPa/m.

Trong luong ban than dam: 0,2 .0,35 .2500. 1,1 =192,5 MPa/m.
Trong luong 16p trat dam: (0,35.2 + 0,2).0,015.1800.1,3 = 31,59 MPa/m.
Téng tai trong tdc dung 1én dam 2.q= 1215,1 MPa/m.

So do chat tai va tinh to4n noi luc:

1650 1650 ‘
300

W

Tinh toan noi luc:

M,... = q.I/8 + p.a (v6i a=1,65m).

2
—M_ = @+ 21353.165=5491,71 MPa.m.

Qmax: q1/2 + P :}Qmax:@'i‘ 2135,3: 4332,5MPa

2014
2018

VII.3. Tinh todn cot thép: 2062200 ] | 1918

a.Tinh todn cot thép doc.

Chon chiéu day 16p Bé tong bao vé a,=3cm=h, = 35-2=32 cm.

M _ 549171
Rbbh? 115.20.32°

=0,02= y=05(1++1-2A)=098.

M _ 54917110
* Rs.y.h, 2800.0.98.32

= 6,25cm?.chon 3918 ¢6 Fa=7,63 cm”.=ham lugng

thép chon la:p= E.lOO% =1,19%.
20.32
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b.Tinh toan coét dai.
Kiém tra kich thudc ti€t dién. k,.Rn.b.h,=0,35.110.20.32=24640MPa >
Q... kich thudc tiét dién duoc dam bao.
Kiém tra diéu kién dat cot daik,.R,.b.h;=0,6.8,3.20.32=31872 <

Q,,..=>phai tinh cot dai.
Chon cét dai ¢6, n=2 nhanh (f,,, = 0,283 cm?.), U=150mm.

2 2
~ _15R.DA_15832082° ..
Q.. 43225

U, <U

chon

. . P Ru-fqn
Kha nang chiu luc cat clia cot dai la: [qd]=% = 67,92MPa.

Kha nang chiu luc cat ctia cot dai va Bé tong :
Q,.=2.8.hy. /R, b.[q,] = 9514MPa

Q4>0Q,,.,=4322,5KG. Vay chon cot dai $6, n=2 nhanh, U=150mm la dam
bao kha nang chiu luc cat.

c.Tinh toan cot treo. Tinh todn cot treo:

Tai vi tri con thang lién két vao dam s€ sinh ra Gng suat nén pha hoai cuc
bo nén ta phai tinh toan c6t treo, dung cot dai 2 nhdnh ¢6 dé 1am cot treo.

Dién tich cét treo can thiét la:

A, =PR= 22123:03 =0,93cm’. Vay so cot treo can thiét la:
n= 0o 093 _ 164. Lay n=2dai.

"~ nf, 2.0,283
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