PHAN 2: CAU THANG
TINH TOAN VA THIET KE CAU THANG



1. BAN THANG
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Thiét k&€ ciu thang 2 v& dang ban khdng c6 limon,c4c vé thang gdi 1én
dim chi€u nghi, dim chi€u t¢i. dim chi€u nghi, dAm chi€u t6i g6i 1én hai dim
ngang cua khung.

B. CAu tao ban thang.

— dd maiday lcm
— vira lotday 2cm
— bédc xdy gach thé
— vitaloétday 3cm

— dan bé tdng cot thép day 10cm

— vita trdt trin day 2cm



c. Xdc dinh tai trong.

TAI TRONG TAC DUNG LEN BAN THANG

Lép vat liéu Tai trong Hé so vugt Tai trong
tieéuchuin(kg/m?) tai tinhtoan(kg/m?)
b4 mai day Icm 2x0.01x2000 = 40 1.2 48
Vira 16t day 2cm 2x0.02x1800 = 72 1.2 86.4
Bac xdy gach thé 2x0.5x0.16x0.3x1800x9 1.1 272.54
Vira 16t day 3cm 2x0.03x1800 = 108 1.2 128.6
B4n bé tong cot 2x0.1x2500 = 500 1.1 550
thép day 10cm
Vita trdt tran day 2x0.02x1800 =72 1.2 86.4
2cm
TONG CONG 1172.94
2.CHIEU NGHI.
1. Cau tao chi€u nghi.

- d4 mai daylem

- vita 16t day 3cm

- vita trdt tran day 2cm

- dan bé tong cot thép day 10 cm




b. Xdc dinh tai trong.

BANG TINH TAI TRONG BAN THAN CHIEU NGHi

Ldp vat liéu Tai trong Hé so vugt Tai trong
tiéuchuin tai tinhtoan
(kg/m’) (kg/m’)
b4 mai day lcm 0.01x2000 =20 1.2 24
Vira 16t day 3cm 0.03x1800 = 54 1.2 64.8
Bédn bé tong cot 0.1x2500 = 250 1.1 275
thép day 10cm
Vita trat trin day 0.02x1800 = 36 12 432
2cm
TONG CONG 407

3. HOAT TAI CAU THANG.
Hoat tdi cau thang

P* =300 x 2 = 600 KG/m

P" =300 x 2 x1,2 = 720 KG/m
Tong tai trong tic dung 1én ban thang:

q =g" +p" x cosa

Z1172.94 +720 x ——2  ~1792.35 KG/m

N2.7% +1.62

Tong tii trong tic dung 1én ban chi€u nghi:

Q=407 + 720 = 1127 kG/m




4.TINH COT THEP
4.1. Ban thang.

a. So d6 tinh ban thang.
Cit mot dai ban theo phuong canh ngin, ban thang gbi 1én hai dim § hai diu:

B
H;
R
2700
HA= 0
> M/B =0 =Rax2.7-q; xcosa x 2.7 21 =0
COSa 2XCOSa
= Rumqpx 2
2XCoSa
2 2
- 1792.35x2;27x—“2'72;1'6 —2812.6 Kg

Rp = 2812.6 KG

2
Mx =( R4 cosa )x —(q; cosa )X?

dM
L= Rpcosa - coS
i ACOsa -(q;cosa)x
cho M _ o _ Ra_28126 _

=== =1.6m
dx q, 1792.35



VAy gid tri momen 16n nhat dat tai vi tri cich di€ém A mdt doan 1.6m theo
phuong cia ban thang.
2
X
= Mpax =(Ra cosa )x —( q; cosax )?

2
= 2T (2812.6x1.6-1792.32x 25

2.7% +1.62 2

) =1898 kGm

b. Tinh cot thép:

Thép trong bdn thang dudc tinh theo ciu kién chiu udn nhu trong phan bdn san
h =10cm
b =200cm
a=1.5cm
= hy=10-1.5=8.5cm

M max _ 1898x100

R bh,”>  110x200x8.5°

7 =0.5(1+v1-2A)
=0.5(1++/1-2x0.119) = 0.936

_1898x100
2100x0.936x8.5
Chon @10 al50

Hé s6 A = =0.119

=11.36 cm’

4.2. Chi€u nghi.
a. Ban chi€u nghi.

B4n chi€u nghi 12 hinh chif nhit c6 ty s6 hai canh 1a ||—2= 2.86 >2
1

Nén ban lam viéc theo so dd ban 1 phuong



b. S6 @b tinh: ]
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MA’i= X—
i = %08

2
M, = 1127x 230
128

=133.9 KGm

2
M, = 1127x1'§

= 238.1 kGm

c. Tinh c6t thép ban chi€u nghi.
b=100cm
a=1.5cm
= hp=h-a=10-1.5=8.5cm
+M, = 133.9 kGm
M

g
R,bh,’
_133.9x100

110x100x8.52
= 7 =0.5(1+vJ1-2A)

y =0.5 (1 ++/1-2x0.01685) = 0.992
M
- Rajlho

133.9x100

= = O.76(cm2)
2100x0.992x8.5

Chon @6 al50

= 0.01685 < Ap=0.412

Fa




+ M, = 238.1(kGm)
A=
R,bh,

= 2381400 _ ) 02996 < Aj=0.412

~ 110x100x8.52
= y=(1+41-2A )x0.5
7=0.5 (1 ++1-2x0.02996 ) = 0.985
M
" Ruhy

_ 238.1x100
2100x0.985x8.5

Chon (962200

a

=1.35( cm?)

5. TINH COT THEP DAM
5.1. Tinh dam dt1.
a. Tai trong.
Chon so bo kich thuéc dAm b x h =20x35(cm).
Tai trong tic dung lén dam d1:
Trong lugng ban than dim:
gbe = 0.2x0.35x2500x1.1 = 192.5 (kG/m)

Phén lyc cla ban thang:
_R, 28126

| =—

=1406.3(kG/m)

Tai do ban chi€u nghi truyén vao:

4= 1127x% —845.25(kG/m)

Tong ti trong tic dung 1én dAm chi€u nghi:

q = 1406.3 + 845.25 + 192.5 =2426.55(kG/m)

S db tinh cho dim thang D1 1a hai diu khép nhu hinh vé:



2 2
M, = gl _ 2426.55x4.3 — 5608 (kGm)
8 8
b. Tinh cot thép doc.
a=2.5(cm)

h =35(cm)
= hy =35-2.5=32.5(cm)
M
R,bh,’

= 960800 _ 55413 A, 20412

110x20x32.57
= 7=(1++1-2A )x0.5
y=0.5 (1 ++1-2x0.2413) = 0.86

F=_M
Ra7h0
_ 5608x100 ~9.56(cm?)
2100X0.86x32.5
Chon 2420+1418
L =P 956 4047
bh, 20x32.5

n
H max =X
R

a



110

24 max =0.412x —— = 0.03
2100

44 min = 0.005

= HE (,umin’/umax)
c. Tinh cot dai.

Gi4 tri lyc cdt 16n nhat tai goi tva Qpay = R = 5.217(kG)

P& ddm bio bé tong khong bi phd hoai trén ti€t dién nghiéng theo &ng suit nén
chinh cin phai thda:

Kox R,x b xhg = 0.35x110x20x32.5 = 25025(kG) > Quax : Thoa

Tinh Kox R, xbxhy = 0.6x8.8x20x32.5=3432(kG) < Qp.x : B& tong khong dd kha
niang chiu lvc cdt, phdi tinh cot dai.

Chon dai 2 nhanh 16

2
U, = Radxnxfdxm
2
= (0.8x2100)x2x0.283x 8"8'8"207)‘232'5 =51.95(cm)
U, = 1.5xR, xbxh,”
Qmax
2
:1.5x8.8x20x32.5 =53.45(cm)
5217
Lh
Uy <<2 =150 (mm)
150
Chon dai 462150 b8 tri cho toan bd dAm
5.2.Tinh dam dt2

1. Tai trong.
Chon s6 bo kich thuéc dam bxh =20x35 cm
Tai trong tic dung 1én dam d2:
Trong lugng ban than dam:
gbe = 0.2x0.35x2500x1.1 = 192.5 (kG/m)

Phén lyc clda ban thang:
_R, 28126

| =—

|
Tai do ban chi€u nghi truyén vao:

P = 1127x% —845.25(kG/m)

=1406.3(kG/m)

TSng tai trong tic dung 1én dam chi€u ngh:



q = 1406.3 + 845.25 + 192.5 =2426.55(kG/m)
So dd tinh cho dim thang DT2 13 hai dau khép nhu hinh vé:

2 2
Mmax=q:3 _ 2426.585x4.3 _ 5608 (KGm)

2-TINH COT THEP DOC:
a=2.5(cm)
h =35(cm)
—ho =35 ~2.5 =32.5(cm)

Y
R,bh,’

_ 5608x100
110x20x32.5

= 7/:( 1 +\/1—2A )XOS
7=0.5 (1 ++/1-2x0.2413) = 0.86

=0.2413 < Ap=0.412

Y
! Ra7’ho
__ 5608XI00 g s
2100%0.86x32.5
Chon 2420+1418
yo=ta= 996 4047

bh, 20x32.5



n
Hmax =&
R

a

110

L =0412
a 2100

=0.03

42 min=0.005

= HE (,umin’/umax)
3-TINH COT DAL
Gi4 tri lyc cdt 16n nhat tai goi tva Q. = R = 5.217(kG)
Pé dam bio bé tong khong bi phd hoai trén ti€t dién nghiéng theo ng suit nén
chinh cin phai thda:
Kox Ryx b xhg = 0.35x110x20x32.5 = 25025(kG) > Qnax : thoa
Tinh Kox R, xbxhy = 0.6x8.8x20x32.5=3432(kG) < Qyuay : b tong khong dd kha
ning chiu lvc cit, phdi tinh cot dai
Chon dai 2 nhdnh 46
8xR, xbxh,”

2
max

Uy =R, axnxfsx

8x8.8x20x32.5°

=(0.8x2100)x2x0.283x >
5217

=51.95(cm)

U = 1.5xR, xbxh,’
QmaX

_ 1.5x8.8x20x32.5°
5217

=53.45(cm)

1y
Uy <12 =150 (mm)

150
Chon dai ~L6a\150 b6 tri cho toan bo dim
E.2-TINH DAM DT4:
1-TAI TRONG:
Chon sd bo kich thuéc dam bxh =20x35 cm .

TAI TRONG TAC DUNG LEN DAM DT4:
Trong lugng ban thin dAm:
goe = 0.2x0.35x2500x1.1 = 192.5 (kG/m)

Tai do ban chi€u nghi truyén vao:

G@= 1127x% —845.25(kG/m)
Tong tai trong tac dung 1én dAm chi€u nghi:

q= 845.25+ 192.5 =1037.8(kG/m)
S db tinh cho dim thang DT4 1a hai dau khép nhu hinh vé:



M,,, = q:: - 1037'2"4'32 =2398.7 (kGm)
2-TINH COT THEP DOC:
a=2.5(cm)
h =35(cm)
—hy =35 2.5 =32.5(cm)
A=_M .

R bh,
_2398.7x100
~ 110%20x32.52
= y=(1+/1-2A )x0.5

7=0.5(1++1-2x0.103) = 0.95
M
R.,
_2398.7x100
~ 2100%0.95x32.5
chon 3414
F, 37
bh, 20x32.5
— Rn
H max = Q& R_a

1 =0.412x 210
2100

= 0.103 < Ap=0.412

a

=3.7 (cm?)

=(0.0057

ﬂ:

=0.03

44 min = 0.005

= ,Lf € (,u minnumax)
3-TINH COT PALI:



Gi4 tri lyc cdt 16n nhat tai goi tva Qp.y = R =2231.3(kG)

D& ddm bio bé tong khong bi phd hoai trén ti€t dién nghiéng theo ng suit nén
chinh can phdi thda:

Kox R,x b xh = 0.35x110x20x32.5 = 25025(kG) > Q,.y : thda

Tinh Kox R, xbxhg = 0.6x8.8x20x32.5=3432(kG) > Q,1.x : bé tong du kha ning
chiu luc cit, cot dai bd tri theo ciu tao

Chon dai 2 nhanh,46
1

Uy <<2 =150 (mm)
150

Chon dai 162150 6%nhip ddu dim

162200 & phin con lai
E.2-TINH DAM DT3:
1-TAI TRONG:
Chon s6 bo kich thuéc dam bxh =15x20 cm .
TAI TRONG TAC DUNG LEN DAM D3:
Trong lugng ban than dam:
Qo = 0.15x0.2x2500x1.1 = 82.5 (kG/m)
Tai do ban chi€u nghi truyén vao:

qx= 1127X% =2423.1(kG/m)
Téng tai trong tic dung 1én dAm DT3:

q = 82.5 +2423.1 =2505.6(kG/m)
So dd tinh cho dim thang DT3 13 hai dau khép nhu hinh vé:

2 2
My =3 = 2056X3° _ 579 1 (kGm)

8 8




2-TINH COT THEP DOC:
a=2.5(cm)
h =30(cm)
—hy =20 — 3.5 =16.5(cm)

=991 001 <A,=0412
110x15x16.5°
= y=(1++1-2A )x0.5
7=0.5(1++/1-2x0.001) = 0.99
Y
R./,
_ 529.1.
~ 2100x0.99x16.5
chon 2416
F, 15
bh, 15x16.5

a

x100 = 1.5 (cm?)

=0.0061

u =

_ n
H max =&

Ra

110

24 max =0.412x = = 0.03
2100

44 min = 0.005

= UuEe (,umin’/umax)
3-TINH COT DAT:
Gi4 tri lyc cdt 16n nhat tai goi tva Q. = R =1628.9(kG)
DPé dam bio bé tdng khong bi phd hoai trén ti€t dién nghiéng theo Gng suat nén
chinh can phdi thda:
Kox Ry,x b xhg = 0.35x110x20x32.5 = 25025(kG) > Q. : thoa
Tinh Kox R, xbxhg = 0.6x8.8x20x32.5=3432(kG) > Q,1.x : bé tong du kha ning
chiu luc cit, cot dai bd tri theo ciu tao

Chon dai 2 nhdnh,46
1

Uy <42 +=150 (mm)
150

Chon dai 162150 6%nhip ddu dim
46a200 & phan con lai






