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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10

A L L —
NH.ANH

NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.




Do an Tot Nghiép Tru S¢ Lién Poan Lao Déng Tinh Qudng Binh

CHUONG III: TINH TOAN CAU THANG

1./ SO LIEU TiNH TOAN:
1./ So db tinh cu thang:
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MAT BANG CAU THANG TANG 3
2./ Vat li¢u sir dung:
+ Bétong: Cap do bén B25, Ximing PC30, d4 dim 1x2cm
- Cuong do chiu nén doc truc Ry, = 14,5 MPa
- Cuong do chiu kéo doc truc Ry = 1,05 MPa
+ C6t Thép:
- <10 dung thép Al cé R = 225 MPa, Ry, = 175 MPa
- W10 Thép All c6 Ry = 280 MPa, Ry, = 225 MPa
I/ TINH TOAN BAN VE CAU THANG:
1./ Xac dinh tai trong: Ban thang duoc ciu tao nhu hinh vé sau:
- Mat bac lat da Granite day 10
- Lép vira XM 16t day 20
- Ban thang BTCT B25, day 100
- Lop vita XM trat tran - Mat bac lat da Granite day 10
thang day 15 - Lép vira XM 16t day 20
- Bac (150X300) xay gach dac

- Ban thang BTCT B25, day 100
. - Lop vita XM trat tran thang day 15
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Do an Tot Nghiép Tru S¢ Lién Poan Lao Déng Tinh Qudng Binh

a./ Tai trong tac dung 1én vé thang V1, V2:
Tai trong toan phan q cua vé thang 1a thang dimg theo phuong trong lyc. Nhung khi
tinh toan ban thang thi tai trong q dugc chia lam hai thanh phan:
* Thanh phan q, song song v&i phuong canh dai giy nén cho ban thang
* Thanh phan q, vudng goc v4i phuong canh dai s& gay udn cho ban thang
O day ta chi xét dén tac dung cua thanh phan gy udn, con thanh phan giy nén da

c6 bétong chiu.

q qn/

+ Tinh tai: Dya vao cau tao cac 16p ctua ban thang:

- Lop da Granite day 10:

g=nmR \/%lszzom\/%lss kN/m?

- Lop vira 16t:

e=nmB \/%l316002\/%-)56 kN/m?

- Bac xay gach dac:

N 0,315
gG=ng—=__ 118 B33 kN/m?
’ 2.b? | 2./0,3% [ 15

- L6p BTCT:
9. =n. i 1,1.25.0,1 = 2,75 kN/m?

- Lop vira trat mat dudi ban thang:
gs = n. ;i JJE 1,3.16.0,015 = 0,31 kN/m?
Il Tong tinh tai tinh toan Ién ban thang:
=01+ 0Qo+0s+0s+0s=0,38+0,56 + 1,33+ 2,75 + 0,31= 5,33 kN/m?
+ Hoat tdi: Theo tiéu chuan TCVN 2737-1995, tai trong ban thang cta vin phong,

nha lam viéc, ...
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D6 &n Tot Nghiép Tru So Lién Poan Lao Péng Tinh Qudng Binh
Prec = 400 KG/m? = 4kN/m?
Pr = N.Pre = 1,2.4 = 4,8 KN/m?

Il Tong tii trong theo phwong vudng géc véi truc vé thang phan bé trén 1m? ban
thang:
Qv =g + Pe.COSIl = 5,33 + 4,8.0,89 = 9,60 kN/m?
b./ Tai trong tiac dung 1én chiéu nghi CN1 (cos +9.20):
+ Tinh tai:
- Lop da Granite day 10
0. = n. - 1,1.22.0,01 = 0,29 kN/m?
- Lép vita ximing 16t J|= 20
g = n. 1= 1,3.16.0,02 = 0,42 kN/m?
- Ban BTCT day 100:
g: =n. I JJF 1.1.25.0,1 = 2,75 kN/m®
- L6p vira trat mat dudi ban chiéu nghi day 15
9. =n. 1 JJF 1,3.16.0,015 = 0,312 kN/m?
Il Tong tinh tai tic dung Ién chiéu nghi:
=01+ 0+ 03 +0s=0,29 + 0,42 + 2,75 + 0,312 = 3,77 kN/m?
+ Hoat tai: py = 4,8 kN/m?
Il Tong tii trong tic dung theo phwong thing ding phin b trén 1m?® ban:
Qo =0 + P = 3,77 + 4,8 = 8,57 kN/m?
2./ Tinh toan ndi luc va cét thép cho vé thang V1, V2 va chiéu nghi CN1:
Tinh toan theo so d6 dan hoi va xem vé thang gbi 1én tuong va con thang nén so do
tinh Ia tinh dinh.
a./ Vé thang V1, V2:
+ V& V1: Kich thudc ban tinh theo phuong nghiéng véi goc nghiéng il = 26,56°,
chiéu dai tinh toan ctia vé 1; = 1,5 m, I, = I° /c0s(26,56°) = 3,3/0,89 = 3,7 m

| . 1A
Ti so: |—2 q% IB.27> 2 P Tinh toan theo ban loai dim.
1 y

Cit mot dai ban co bé rong b = Im chiu tai trong phan bd

2 2
Mmax = i ﬂ? = 2,7 kN.m

8
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Do an Tot Nghiép Tru S¢ Lién Poan Lao Déng Tinh Qudng Binh

®=9,6 kN/m

1500

|

+ V& V2: C6 kich thuée I, = 1,5m, L= ——5 _ [7m
€0526,56°

Mmax

Ti sb ||—2 q%: 2,47 > 2 i tinh toan theo ban loai dam.
1 y

1° gud 6.1,5°
Mmax = q? 3 =2,7kN.m

b./ Chiéu nghi CNT1:
Tinh toan gan dung cho 6 san hinh chir nhat c6 kich thuée (11xl,) = (1,46 x 3,6) m

< 3,6 , o
Tiso -2 - A7 Tinh theo ban loai dam.
- R Rm .

Két qua tinh toan ndi lwc va cot thép dwoc 1ap theo bang sau.

Ghi chu: Cbt thép gia dung [l6a250.
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Do an Tot Nghiép Tru S¢ Lién Poan Lao Déng Tinh Qudng Binh
I11./ TINH TOAN CON THANG C1&C2:
So bo chon tiét dién cbn thang C1& C2: (bxh) = (10x30)cm

a./ Tinh toan tdi trong tac dung:
- Trong lugng bétong:
gp = n.Jl-b(h-hy) = 1,1.25.0,1.(0,3-0,1) = 0,55 KN/m
- Trong lugng vira trat:
ov = n. 1l | b+2.(h-hy)] = 1,3.16.0,01.[0,1+2.(0,3-0,1)] = 0,156 kKN/m
- Trong lugng lan can tay vin: g, = 0,2 kN/m (Tam tinh)

- Tai trong tinh toan do vé thang truyén vao:
q=0qy %.)6% .2 kN/m

Il T4i trong tinh toan tong cong tac dung 1én cdn thang:
=0+ Qv+ 0 +g=0,55+0,156 + 0,2 + 7,2= 8,1 KN/m
b./ Tinh toan ndi lwe va ¢t thép: Xem cdn thang lam viéc nhu ddm don gian chiu
tai trong phan bd qc = 8,1 kN/m. Chiéu dai tinh toan I, = 3,7/0,89 = 4,157m.

So d6 tinh nhu hinh v&:

* Noi lue:

2 2
Minax = q°é'° .3’1'4{3157 W75 kNm

| gwB1.4157
Qmax = q°2° .3 : 633 kN

* Tinh toan cot thép chiu luc:
+Chona=4cm Jjh,=h-a=30-4=26cm
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Do an Tot Nghiép Tru S¢ Lién Poan Lao Déng Tinh Qudng Binh

+ Xac dinh va kiém tra diéu kién han ché:

M 175
= Ve ’ 178
B on? M5 107010267 B m-

Dbi voi bétong cap do bén B25, cbt thép chiu luc A tra bang co:
lR = 0,595
.R = 0,418

11 ./1'.0,178
+ .: ./—P i 2 l!82

+ Dién tich cbt thép can thiét:

3
AsTTquT]z 17510 o3 (o)

,822.280.26

+ Chon 118 c6 A, = 2,545cm* [N

+ Ham luong cbt thép: |l = A 10032 100 .98 %

b.h 0.26

Il 0.8% [ W=0,98% W 1,5% Hop ly
+ Cét doc céu tao chon 114
* Tinh toan c6t dai: Vi Qmax bé nén khong tinh toan bt dai chiu cit ma chi dat theo
ciu tao. Mit khac, cbt dai n=1 nén ta chon phuong an phdi hop cét thép chiu luc cua
vé thang 1én 1am cbt dai. Vay chonll6a150 cho sudt chiéu dai cén thang.
IV./ TINH TOAN DAM CHIEU NGHI:
1./ Tinh toan DCNL1:
+ Vi tri ddm DCN1 xem mit bing cau thang,
+ Kich thudc so bd dam DCNI:
- Nhip tinh toan: 1 = 3,6m
- Tiét dién (20x30)cm
a./ Tai trong tinh toan:
+ Trong lugng bétong:
g = n.l-b(h-hy) =1,1.25.0,2.(0,3-0,1) = 1,1 KN/m
+ Trong lugng vira trat:
ov: = n. 1l [0+2.(h-hy)] = 1,3.16.0,015.[0,2+2.(0,3-0,1)] = 0,187 kKN/m
+ Trong lugng tuong va cira kinh xay trén dam:

- Tudng day 200 (W= 3,3 kN/m?) ¢6 dién tich tdng cong:
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Do an Tot Nghiép Tru S¢ Lién Poan Lao Déng Tinh Qudng Binh
(2,35.2,1) + (4.1,95) = 12,73 m? il g, = 1,3.12,73.3,3 = 5,46 kN

- Tai trong vita trat tuong: = 15mm

gw = 1,3.16.2.(12,73.0,015) = 7,94 kN

- Tai trong kinh c6 dién tich Sy = 2,35 .1,9 = 4,46 m? :

ok =1,1.0,4.4,46 = 1,97 kN

Il Xem tai trong ctia tuong va kinh phan bd déu trén dam DCN1, vay tinh tai do
tuong va kinh xay trén dam:

g= 9 lalvz B o lf4l,97 Ws1s kN/m

+ Tai trong tinh toan do san chiéu nghi CN1 truyén vao theo dang hinh thang,

q=8,57kN/m2

A

% | [2=3600 | ﬂ%’

m Al

730

l1

Dung cong thirc qui doi vé tai trong phan bb déu hinh chir nhat:
ge=1-2.JF + IP).05.9.1, véi = 2|_l| :Z B
1, 723,

M o = (1-2.0,2% + 0,2°).0,5.8,57.1,46= 5,8 kN/m
Vay tong tai trong tic dung 1én dim DCNT1:
Oocni = Ub + Qv + Qea + g = 1,1 + 0,187 +5,8 + 16,13 = 23,21 kN/m

b./ Tinh toan ndi lwe: Xem dam lam viéc nhu dim don gian, so d6 tinh nhu hinh v&:

23,21kN/m

21K
HEENEaNNEE

3600

12 2
M,y = chgl ‘3,2]2;3,6 '7,6 KN
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Do an Tot Nghiép Tru S¢ Lién Poan Lao Déng Tinh Qudng Binh

q 3, 21 3,6
Qmax = oo K .77 kN

c./ Tinh toan cot thép: Bo qua sy lam viéc cua canh, tinh toan theo tiét dién chi

nhat (bxh) = (20x30)cm, chiéu cao 1am viéc cua tiét dién h, =h - a=30 - 4 = 26cm

+ Xac dinh va kiém tra diéu kién han ché:

M 376
max ! 19
B = R, .bh? "14,5.10°.0,2.0,26° Bl

DBdi véi bétong cép do bén B25, cbt thép chiu lyc A, tra bang co:
B = 0,595
.R = 0,418

1 1 19®.019
gl zl- CL l2 Bs:

+ Dién tich cbt thép can thiét:

3
AJTquaﬁz 37610 m 1o )

,847.280.26

+ Chon 2[l18+1 116 c6 A, = 7,1cm’ N

+ Ham luong cbt thép: [l = —— oolz— 100 JJ,365%

+ Cbt doc céu tao chon 214
* Tinh toan c6t dai: Vi Qmax bé nén khong tinh toan bt dai chiu cit ma chi dat theo
ciu tao. Vay chonll6a150 cho pham vi 1/4 nhip va [l6a200 cho giita nhip.
2./ Tinh toan DCN2:
+ Vi tri ddm DCN2 xem mit bang cau thang.
+ Kich thuée so by dam DCN:
- Nhip tinh toan: I = 3,6m
- Tiét dién (20x30)cm
a./ Tai trong tinh toan:
+ Trong lugng bétong:
g = n.W.b.(h-hp) =1,1.25.0,2.(0,3-0,1) = 1,1 kN/m
+ Trong lugng vira trat:
ov: = n. 1l [0+2.(h-hy)] = 1,3.16.0,015.[0,2+2.(0,3-0,1)] = 0,18 KN/m

+ Tai trong tinh toan do san chiéu nghi CN1 truyén vao theo dang hinh thang
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Do an Tot Nghiép Tru S¢ Lién Poan Lao Déng Tinh Qudng Binh

q=8,57kN/m2

7
/

AL
% [2=3600 ‘%”

Ad

730

I1

Dung cong thirc qui doi vé tai trong phan bd déu hinh chir nhat:
e = (2. I +IP)-05.0. véi B _.217.)

M o. = (1-2.0,2° + 0,2°).0,5.8,57.1,46= 5,8 kN/m

Vay tong tai trong tinh toan phan bd tac dung 1én dim DCN2:

OocN2 = Ob+ Qv + Qe = 1,1+ 0,18 +5,8 =7,08 KN/m
+ Tai trong tip trung do con thang C1 va C2 tac dung vao:

P2 r
| |
% a=1500 _|b=60p a—15oom%f

| = 3600

- Do c¢bn thang C1 truyén vao:
I
P, = qcl'él ll 4157 ..6 83 kN

- Do c¢bn thang C2 truyén vao:
I
P, = qcz'c?2 '1 4157 ..683 kN

b./ Tinh toan ndi lwe: Xem dam lam viéc nhu dam don gian.
Biéu do ngi luc trong dam:

Pt P 8,1kN/m

Ll
RN EEeN

a=1500 lb:eo@ a=1500
= 3600
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Do an Tot Nghiép Tru S¢ Lién Poan Lao Déng Tinh Qudng Binh

+ Tai tiét dién x = 1,5m

Mj = My + M,
= (abx qx " a, (al)l’ af
2
_ ,08.3,6.1,5i,08.1,52 s683.0518.6) 68315
2 2 36

=11,15 + 25,24 = 36,39 kKN.m
+ Tai tiét dién giita dam: x = 1,5 + 0,3 =1,8m
Minax = qu + Mp

_al? Xl ) X = ) ®
8 +O’5IL | h; |

_7, 08362 l5l5 16,83.L5 . 6).683.5]‘5 116,83.(L5D.6) 6,831 51

3,6 3,6

= 11,46 + 33,54 = 45 KN.m
+ Tai tiét dienx=1,5+0,6 =2,1m
I\/Il = qu + MP

- (X qx " A (al)l’ 4
2
_ ,08.3,6.1,5i,08.1,52 s683.w51.6) 68315
2 36

2

=11,15 + 25,24 = 36,39 kN.m
Va gia tri luc cit Q duoc suy ra tir biéu d6 M.
¢./ Tinh toan cot thép: Bo qua sy lam viéc cua canh, tinh toan theo tiét dién chir
nhat (bxh) = (20x30)cm, chiéu cao lam viéc cua tiét dién h, = h - a = 30 - 4 = 26¢m.
Vi Iy do an toan, ta dung Mmaxa dé tinh toan cot thép.

+ Xac dinh va kiém tra di¢u kién han ché:

M, 37,38
- 19
B on M5 10702026 Bolm

béi véi bétong cép dd bén B25, cbt thép chiu luc A, tra bang co:
- =0,595, @: =0,418

1 1 19®.019
g B zl- CL lz Bs:

+ Dién tich cot thép can thiét:
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Do an Tot Nghiép Tru S¢ Lién Poan Lao Déng Tinh Qudng Binh

3
AT q Mlh2 37,38.10 ‘,33(cm2)

,81.280.26

+ Chon 2 ll16+1 18 c6 A = 6,56cm” [
+ Ham lugng cbt thép: Il = i.loo';ﬂ.loo B.o1%
' bh, 0.26

+ Cbt doc cau tao chon 2[4
* Tinh toan c6t dai:
+ Kiém tra diéu kién chiu cit:
Qumax = 43,08 kN [ 0,6.1,05.10%.0,2.0,36 = 45,36 kN
Nén khong tinh toan ¢t dai chiu ¢t ma chi dit theo ciu tao. Vay chon[l16a150 cho
pham vi 1/4 nhip va [l16a200 cho gitta nhip.

* Tinh toan c6t treo chiu luc tip trung P1, P2:

2 Y A I I
+ Kiém tra diéu kién:

- I A SL | 3
P+Q

Trong do: he hs
T T T T

P (kN): Tong tai trong tac dung tap trung 1én dam
P; = 16,83 kN, hy = 5cm

)
m (1683).1- ) N[l A

| 374kN B . A.
+ Dung cbt treo 6 c6 Ry, = 175 MPa = 17,5 kN/cm?
+ Dién tich cdt treo can thiét:

3,74 ’
A —— .21 cm
s 17,5 B

Chon 3 6, s6 nhanh n=2, khoang cach a=50 va dat theo ciu tao trong pham vi hg=300
P, = 16,83 kN, hy = 28cm

28
m 64n).- ) B A

m 374N B A.
+ Dung cbt treo 6 c6 Ry = 175 MPa = 17,5 kN/cm?

+ Dién tich cdt treo can thiét:
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Do an Tot Nghiép Tru S¢ Lién Poan Lao Déng Tinh Qudng Binh

Swlﬂlm om?

Chon 36, s6 nhanh n=2, khoang cach a=50 va dat theo cAu tao trong pham vi hg=300
* C6t thép dit cau tao: Dung 2[ll14
V./ TINH TOAN DAM CHIEU TOI DCT:
+ Chiéu dai tinh toén 1 = 3,6m
+ Tiét dién (20x30)cm
1./ Tai trong tinh toan tac dung 1én dim DCT:
+ Trong lugng BTCT
gp = n.l-b(h-hy) = 1,1.25.0,2.(0,3-0,12) = 1,1 KN/m
+ Trong lugng vira trat:
ov = n. 1 [0+2.(h-hy)] = 1,3.16.0,015.[0,2+2.(0,3-0,12)] = 0,187 kN/m
+ Tai trong tinh toan do san chiéu téi truyén vao theo dang hinh thang;

q = (4,49+4,8)= 9,29kN/m2

=

/] Mzm

i

12=3600

Dung cong thirc qui doi vé tai trong phan bd déu hinh chir nhat:
qe= (2. + B).05.01 vsi Il 2'—1| ;‘é s
1, 723,

Il . = (1-2.0,38% + 0,38%).0,5.9,29.2,74=9,75 kN/m
VAy tong tai trong tinh toan phéan bo tic dung 1én dam DCT:
Ooct=0Opb+ Qv+ Qw =1,1+0,187 +9,75 = 10,03 KN/m
+ Tai trong tap trung do hai cén C2 truyén vao:

Pl = qc22'|c2 i1142'!157 .6,8 kN

2./ Tinh toan ndi luc va tinh toan cdt thép:

a./ Noi lwe: Theo nguyén tic cong tic dung

+ So do tinh:
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Do an Tot Nghiép Tru S¢ Lién Poan Lao Déng Tinh Qudng Binh

P1 P1 10,03kN/m

s 11l UIH 1 F]]

a=1500 _Jb=60  a=1500
£=503
| = 3600

+ NO1 luc:

- Tai tiét dién c6 toa ddo x =1,5m

_ qlx.] i0033615-003152 W5 79 kN.m

B M, =M, +P.a=1579 +16,8.1,5 = 40,99 kN.m

2 2
Ml Moo = %.’l.aw.&&LSlLM KN.m
Qmax = %'Ia -'O'Ozﬁ.% B35 kN

-Taix=1,5m:

0,3 q.! gap,3 10,03.3,6
o= G IS5 Rk

Qur = Qpn+P1=2,7+16,8 =19,5 kN
b./ Tinh toan c6t thép:

Bo qua su 1am viéc cla canh, tinh toan theo tiét dién chit nhat (bxh) = (20x30)cm,
chiéu cao lam viéc clia tiét dién h, = h - a =30 - 4 = 26cm.

+ Xac dinh va kiém tra di¢u kién han ché:

M 34,85
max ’ ,18
R, .b.h? "14,5.10%0,2.0,26 Bl m:

W=

béi véi bétong cﬁp dd bén B25, cbt thép chiu luc A, tra bang co:
- = 0,595, @: =0,418

11 ./1..0,18
+.: m!.' ; .),82

+ Dién tich cot thép can thiét:

3
AT q M maﬁz 41,44.10 ',78 (sz)

,839.280.26

+ Chon 2[l16+1 18 c6 A, = 6,56 cm’ [\
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: 6,56
+ Ham luong cbt thép: m= > 100 %28 100 26%
e ST TRl

+ Cbt doc cau tao chon 2[4
* Tinh toan c6t dai:
+ Kiém tra diéu kién chiu cét:
Qumax = 34,85 kN [ 0,6.1,05.10%.0,2.0,26 = 32,76 kN
Nén khong tinh toan ¢t dai chiu cit ma chi dit theo ciu tao. Vay chon[l16a150 cho
pham vi 1/4 nhip va [l6a200 cho gitta nhip.
* Tinh toan cot treo chiu luc tip trung P1, P2:

+ Kiém tra diéu kién: | |

hS .
- HERL A St R

Trong do:

P (kN): Tong tai trong tac dung tap trung 1én dim
P; = 10,03 kN, hs = 5cm

3)
m (1003).- ) B A

o 81kN H . A.
+ Dung cbt treo 6 c6 Ry, = 175 MPa = 17,5 kN/cm?

+ Dién tich c6t treo can thiét:
sw . _.) 46 Cm

Chon 3 6, s6 nhanh n=2, khoang cach a=50 va dat theo ciu tao trong pham vi hg=100
P, = 10,03 kN, hy =18 cm

I (10,03). (1-—)l. A,

u 308k M . A
+ Dung c6t treo 6 ¢6 Ry, = 175 MPa = 17,5 kN/cm?

+ Dién tich c6t treo can thiét:

3,08 )
>°Ib17 cm
As B 175.)

Chon 56, s6 nhanh n=2, khoang cach a=50 va dat theo clu tao trong pham vi hg=200
* Cot thép dit cau tao: Dung 2[l14
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Kot ludn:
- CAu tao va bo tri c6t thép cau thang dwoc thé hién ¢ ban vé KC-03/03.
- L6p bétong bao vé san a =1,5cm, ddm a =2,5 cm

BANG TONG HQP COT THEP DAM CAU THANG

CAu kién N(hr;‘)’l Tiét dién| Cbt doc | Cht dai | Cét treo
, Gbi B -
0 4,157
el AP np | ool
; Géi B -
AT W L
pimDCN1| 36 |00 B -
Nhip
\ Gbi e
DAmPERE] 30 iy |
DimDCT | 36 __
Nhip
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Cau thang — nhirng diéu can biét

Khi xdy dung cau thang, c6 nhitng nguyén tic ma ban can phai biét dé dam béo tinh an toan va
thAm my.

CAu thang rat quan trong trong giao thong theo truc ding cua ngdi nha. Theo phong thuy, cau
thang la diém khoi dau dan ludng khi trong lanh dén cac phong sinh hoat ctia ca ngdi nha. Vi thé

diém khoi ddu cua cau thang trong nha phai sang sta, thong thoang va duoc dit vao cung “lanh”,
huéng tht.

Khoéng nén dit cau thang giira nha. Cau thang chay thang ra cira chinh s& 1am tién ctia chay mat.
Ban c6 thé khac phuc bang cich uon cong may bac dau, vira cach diéu vira hgp phong thuy.

Cau thang uon hinh canh cung giup khi luu chuyen dé dang, nhung néu Xoay tron 6¢ (hinh tron)
thi khong tt, glong nhu mé nit chai nguy hiém. Bac thang chi c6 tdm nam ngang, khong co tam
dung, ho bac, thiét ké nhu vy 1a vugng khi thoat ra ngoai gidng 16 hong trong nha, déu khong

t6t. Nén 16 cham phai diéu cAm ky thi khic phuc bang tim guong, khanh nhac, chau cy hoic
dén sang, tuy truong hop cu thé.

ban ghe sofa, thiet ke kien truc, thiet ke nha o




Cau thang — nhirng diéu can biét

DT mfs - i

Téng s cac bac thang phai tuan theo thuyét trudng sinh, nghia 14 tuan theo chudi sinh - 130 -
bénh - tir. Theo do, téng s6 bac mdi tﬁng khi dem cho 4, sb du con lai s& ung voi: 1 - Sinh, 2 -
L&o, 3 - Bénh, 4 - Tr. Néu chia hét thi bac cudi cing roi vao chir "t" 1 tuyét ddi khong tét, can
phai xay s bac cau thang 13 s6 1¢ sao cho bac du 13 con s6 1 - chit "sinh". Chinh vi thé ma ngudi
ta con goi ddy la nguyén tic 4 + 1.

Diéu nay khong nhitng dam béao thuén tién vé sinh hoat, ddng thoi cling mang lai cho chung ta
cam giac yén tam, thoai mai trong ngoi nha cua minh. So lugng bac thang dugc tinh tir bac thir
nhat cho t6i diém ket thac (chiéu téi, hanh lang). Néu c6 chiéu nghi thi chiéu nghi dugc tinh nhu
mot bac thang binh thuong.

Kiéu cau thang

C6 thé thiét ké cau thang theo nhiéu kiéu:

- Kiéu tAm dan san bé tong c6t thép: Kiéu nay ngudi ta via bac bang gach, dung cdn 2 bén hoic 1
bén (bén kia chén vao tuong), con go gitra ki€u canh chim.

- Kiéu gép khuc (hinh ring cua): bang bé tong cét thép, khong c6 tim dan & dudi. Kiéu nay trong
dep nhung kho thi cong, phai do bé tong toan khoi theo ting bac.

- Cau thang tron: co thé dung 1 tru bé tong cot thép ¢ gitta va hoan tAt cac mat bac vao cot hodc
la tdm dan hinh xo0dy 6¢ cao dan 1én.

ban ghe sofa, thiet ke kien truc, thiet ke nha o




Cau thang — nhirng diéu can biét
- Cau thang lién 1 dai: rat it 1am vi qua dai. Thong thuong, nén cach diéu thanh 2 dot hoac theo
hinh chir U, 3 dot. Bac thang dugc chia déu cho cac dot thang, hodc bo tri theo ki€u dot nhiéu

dot it, tuy mit bang. Giira hai dot thang, chan nghi khong c6 bac nhung nén nha hep van co thé
dat thém vai bac, khong nén chi dat mét bac, dé gay hut hang.

Cac diém can luu y

- Lan can can thoang, nén dung hoa st uén dep hon xay gach dic.

-Vt liéu 6p mit ngoai chu yéu phu granito 6p da, nhung dep va sang nhat 1 ding gd dp toan bd
v6i tay vin bang goé nhudm mau tham.

-Phan mép bac khong trang tri qua nhidu go phirc tap vi d6 1a noi chan nguoi di dé dung phai, c6
thé vap nga.

-M&i thang bac ciing nén lam phang, khong dc vao phia trong hay bén ngoai.

Mét s6 khai niém va nhirng thong sé k¥ thuat véi ciu thang nha dan dung:

ban ghe sofa, thiet ke kien truc, thiet ke nha o




Cau thang — nhirng diéu can biét

Stringers
a 5 front of
At tread is
unsupported

front of tread is
supported by
continuous riser

minimum

35" P N amr s
i minimum
max'm"m\’/ (ie. 2x10)
e %' ):,
—
{C}) 2008 Camon%m 9‘%
>

- Chiéu rong ctia than thang: Trong kién tric nha ¢ dan dung hién nay, cau thang thuong rong tir
0,9-1,2m.

- Do dbc cua cau thang: Do dbc cua cau thang duoc quyét dinh boi ti 1& chiéu cao va chiéu rong
ctia bac thang, c6 quan hé mat thiét véi khoang rong ciia bude di, duge tinh bang cong thirc 2h +
b = 600mm (trong d6: h 1 chiéu cao béac thang; b 1a chiéu rong bac thang). Trong cic cong trinh
kién tric, d cao cia bac thang trong nha thuong tir 150mm - 180mm, chiéu rong twong mg tir
240 - 300mm.

- Kich thuéc cta chiéu nghi: Chiéu rong cua chiéu nghi khong dugce nho hon chiéu rong cia than
thang, dong thoi phai thuan tién trong qua trinh van chuyén.

- Chi€u cao cua lan can: Thong thuong, chi€u cao cia lan can c6 lién quan mat thiét véi do doc

ctia cau thang. Véi cau thang khong dbc, lan can nén dugc 1am cao mot chat. Chiéu cao cua lan
can dugc tinh tir trung tdm ctia mat bac thang dén mat trén cua tay vin la 900mm.

ban ghe sofa, thiet ke kien truc, thiet ke nha o




chwong 13: Tinh toan do bén v cau tao

mong.

a. Vit liéu su dung:
Dung bé tong mac 200: R, = 90kG/cm2=9000 KPa
Ry =7,5 kG/cm2 =750 KPa
Thép CII: Ra=2600kG/cm2 = 260000 KPa

Khi tinh todn do bén clia méng ta dung tai trong tinh todn cua to

hop bét loi nhat
t
N e
pit = Oli+6-
max,mmn |p 1
" 12724 | 6x0,1547
P o= x| 1+
max,min 2x1,6 2
Pl =698,526(KPa)
Pt =255 768 (KPa) )
min
pit  +Pt.
Pt% _ max2 min =698,526;255,768= 477.147(KPa)

Theo tam gidc dong dang ta tinh d[oc:

X _I-L

tt tt
Pmax - Pmin !

Trong do:



[ leot _2-06

2 2
Pt =1 =2(m); R =9000 (KPa).

by =l = 0.6(m)

=0,7(m).

X [—L X 2-0,7

“pl __plt ] T 698.526-255.768 2
max min
_ 1,3><(698,5226—255,768) 287, 793(KPa)

> x = 287,793(KPa).

=X

Pltt =P +x=255768+287,793 =543,56(KPa)
min

it It
i Pmax*tP| 698,526+ 543,56
L S 2

= 621,043(KPa)

Chiéu cao lam viéc ctia méng xdc dinh theo ciu kién bé tong cot

thép chiu uodn:

tt .tt
P xb \/ 621,043%2
o=L , 1%
0,4xb, xR 0,4x0,6x9000

=0,5308(m).

Do ddy méng dat trén nén dat cat pha & trang thai déo nén ta
lam 16p 16t cho méng. D6 16p bé tong gach vd #75, day 100(mm),
cach mép mong 100(mm), 18y 16p bao vé BTCT a=0,035(m).
h, =h,+a>0,5308 + 0,035 = 0,5658(m).
LAy chiéu cao méng h,, = 0,6 (m).
Chiéu cao lam viéc cia méng : hy, = 0,6 - 0,035 = 0,565 (m).
Lam mong vat nh[Thinh vé :

Chiéu cao mép ngoai cung clia méng biang 250(mm)=0,25(m)
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2000
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o o A o A A
b. Kiém tra diéu kién ddam thung:
Kiém tra chiéu cao lam viéc clia méng theo diéu kién choc thling

1-1 .
Cé: 1, =—S0 :2'20’6 -0,565=0,135 (m).

ct 2 0

Dung thép C;; c6 R, = 26000 KPa.
- Dién tich thdap choc thing c6 gid tri bang: F, = bx .= 1,6 x
0,135 =0,216m>.

- 4p luc tinh todn trung binh trong pham vi dién tich gy choc

thing



pit=pil ix'
min

ox'=PL,, - Prtflm) ( Ct) (698,526 —255,768)x (2 0,135

— Pg =ptt 4x'= 255,768+412,873 = 668,64(KPa)
min

_ pit _698,526+668,64

= = 683,583(KPa)

Luc gay choc thung

N, =Pl xF_ =683,583x0,216=147,654(KN).

DPé mong khong bi choc thiing thi phai thod man diéu kién:
N.<0,75.R,.b,.h,

b . +b b +b ~. +2h
_cot " °d _ cot 0_
= 0,75.R,.h,.b, = 0,75 x 750 x 0,565x0,785 = 249,483(KN).

Ta thay N,=147,654(KN) < 0,75 R,.hy.b,, = 249,483(KN). Nh[ vay

=0,22+0,565=0,785(m).

0

moéng khong bi pha hoai theo choc thung.
c. Tinh todn cot thép cho mong:
* Momen tl ong tng véi mat ngam I - I

Ptt n Ptt

M, :be2le_1 60,72 x 2X098,526+543,56

o =253,573(KNm).

- Dién tich cot thép chiu momen M,

)=412,873(KPa)



M 253,573

F = = :O,001918(m2) = 19,18
al O,9><h0><R 0,9%x0,565x260000

(cm?)
Chon 13¢14 (F, = 20,007cm?).
- Chiéu dai 1 thanh thép la:
I'=1-2a, =2000 — 2x35 = 1930 (mm).
- Khoang cach can bo tri cac co6t thép dai
b, = b—2x35= 1600 - 70 = 1530 (mm).

- Khoang céach gitta tim cac cot thép a= 11550

=127,5(mm)

Chon 13¢14 al27 (F,=20,007cm’)
* Momen t[ ong tng v6i mat ngam II - 11

optt 4 ptt

M =1xB2x_tb _tb
II 6

b-b .
B= cOt :1,6—0,2220,69(’”)

2 2
M =2><0,692><2X477’147+477’147

I ; =227,17(KNm).

- Dién tich co6t thép chiu momen M,

P My 227,17
T 0,0xh R 0.9%0,551x260000
a

~0,001762(m2) =17,62(cm?)

Chon 12¢14 (F, = 18,463cm?).
- Chi€u dai 1 thanh thép la:
I'=b-2.a,, = 1600 - 2.35 = 1530 (mm).

- Khoang cach can bo tri cac co6t thép dai



b, =1-2.35= 2000 — 70 = 1930 (mm).

- Khoang céach gitta tim cac cot thép a= % =175,455(mm)

Chon 1214 al75 (F, = 18,463cm’)

B0 tri thép cho méng nh[Thinh vé (chi tiét xem ban vé KC)
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Nhirng diéu cin biét vé cAu thang
Khi xay dung cau thang, c6 nhitng nguyén tac bt thanh van ma cé thé ban chua
biét.

Phong thiiy cAu thang

Céu thang rat quan trong trong giao thong theo truc dimg cta ngdi nha. Theo
phong thuy, cau thang 1a diém khéi dau dan ludng khi trong lanh dén cac phong
sinh hoat ctia ca ngdi nha. Vi thé diém khéi dau cia cau thang trong nha phai sang

sua, thong thoang va duoc dit vao cung “lanh”, hudng tot.




Khongnén dit cau thang gitra nha. Cau thang chay thang ra cira chinh s& lamtién
cta "chay" mét. Ban c6 thé khic phuc bang cach uén cong miy bacdau, vira cach

diéu vira hop phong thuy.

Cau thang udn hinh can hcung gilp khi Iuu chuyén dé dang, nhung néu xoay trén
6¢ (hinh tron) thi khong tét, gibng nhu mé nat chai nguy hiém. Bac thang chi co
tdm nam ngang, khong c6 tam dung, ho bac, thiét ké nhu vay 1a vuong khi thoat ra
ngoai giéng 16 hong trong nha, déu khong tét. Nén & cham phaidiéu cdm ky thi

khic phuc bang tim guong, khanh nhac, chau ciy hodc dén sang, tuy truong hop

cu thé.




Tongsd cac bac thang phai tuan theo thuyét trudng sinh, nghia 1 tudn theochudi
sinh - 140 - bénh - tir. Theo do, téng s6 bac mdi téng khi dem cho4, s6 du con lai s&
mg v6i: 1 - Sinh, 2 - LA0, 3 - Bénh, 4 - Tir. Néuchia hét thi bac cudi cung roi vao
chir "tt" 14 tuyét ddi khong t6t, cAnphai xay s bac cau thang 12 s6 1é sao cho bac
du 12 con s6 1 - chit"sinh". Chinh vi thé ma nguoi ta con goi day 13 nguyén tic 4 +
1.

Piéunay khong nhitng dam bao thuan tién vé sinh hoat, dong thoi ciing manglai
cho chling ta cam giac yén tam, thoai mai trong ngdi nha cia minh. Sé luong bac
thang duoc tinh tir bic thir nhat cho t6i diém két thic(chiéu t6i, hanh lang). Néu co

chiéu nghi thi chiéu nghi dugc tinh nhumét bac thang binh thuong,

Kiéu cu thang

C6 thé thiét ké cau thang theo nhiéu kiéu:

-Kiéu tdm dan san bé tdng cbt thép: Kiéu nay nguoi ta via bac bang gach,ding cén

2 bén hoic 1 bén (bén kia chén vao tudng), con go giita kiéucanh chim.

- Kiéu gép khuc (hinh ring cua): bang bé tong ct thép, khong c6 tim dan ¢ dudi.
Kiéu nay trong dep nhung khothi cong, phai do bé tong toan khdi theo timg bac.

-Cau thang tron: c¢d thé dung 1 tru bé tng cot thép & giita va hoan tatcac mit bac

vao cot hodc 14 tAm dan hinh x0ay dc cao dan 18n.



-Cau thang lién 1 dai: rat it 1am vi qua dai. Théng thuong, nén cachdiéu thanh 2
dot hodc theo hinh chir U, 3 dot. Bac thang dugc chia déucho cac dot thang, hoic
bd tri theo kiéu dot nhiéu dot it, tuy matbang. Giira hai dot thang, chan nghi khong
6 bac nhung nén nha hep vanco thé dit thém vai bac, khong nén chi dat mot bac,

dé gy hut hing.

Cac diém can lwu y

- Lan can can thoang, nén ding hoa sit udn dep hon xay gach dic.

-Vatlidu 6p mit ngodi cha yéu pha granito dp d4, nhung dep va sang nhat 1ading

g6 6p toan bo véi tay vin bang gd nhuém mau tham.



-Phan mép bac khong trang tri qua nhiéu gd phic tap vi d6 1a noi chan ngudi di dé

dung phai, c6 thé vap nga.
-M&i thang bac ciing nén 1am phang, khéng ddc vao phia trong hay bén ngoai.

M@t s6 khai niém va nhirng thong s6 ky thuat véi ciu thang nha dan dung:

Stringers
4 i?- front of

tread is
unsupported

front of tread is
supported by
continuous riser

minimum

0-1/2"
minimum
(ie. 2x10)

-
(C} 2008 Carso n%o?m




- Chiéu rong cua than thang: Trong kién tric nha & dan dung hién nay, cau thang

thuong rong tir 0,9 - 1,2m.

-bo dbc cua cau thang: Do dbc cua cau thang duoc quyét dinh boi ti 1échiéu cao
va chiéu rong cua bac thang, c6 quan h¢ mat thiét vai khoangrong cua budc di,
dugc tinh bang cong thirc 2h + b = 600mm (trong do6: hla chiéu cao bac thang; b la
chiéu rong bac thang). Trong cc congtrinh Kién triic, dd cao cta bac thang trong

nha thuong tir 150mm -180mm, chiéu rong twong tng tir 240 - 300mm.

-Kich thudc ctia chiéu nghi: Chi€u rong cua chiéu nghi khong dugc nho honchiéu

rong ciia than thang, dong thoi phai thuan tién trong qua trinh van chuyén.

- Chiéu cao cua lan can: Thongthudng, chiéu cao cia lan can ¢ lién quan mat
thiét véi do doc cua cau thang. Vi cau thang khong dc, lan can nén duge 1am
cao mot chut.Chiéu cao cia lan can dugce tinh tir trung tAm ctia mat bac thang dén

mat trén cua tay vin 1a 900mm.



KCBT COT THEP 3 BIEN SOAN:KSXD PHAM XUAN THANH

SO PO TINH TOAN CAU THANG

BAI 1:CAU THANG DANG BAN NHU HiNH

DAM KIENG DCN
// //
// //
\\ ; \\ P
—| N . |
- } Ch1 VE 1 }
| |
| J@? |
| |
© | |
| |
! . !
} VES } cot
| P |
T | [cp3 VE 2 A
1 1%
a2

A)So db tinh VE 1:

VE 1
DK A

a2

Tinh L L= J(I* + (N x hy,, )’

)Tinh g.:
Dtinh py: ‘
pihoat tai tdc dung 1én phan ban nghién

=nxp‘xa xi(vo’*ii—cosoc)
P> p 17 17

2)tinh gy: ‘
g2:tinh tai tac dung 1€n phan ban nghién
‘gzngén"‘gvﬁa trét"'gbac‘

a) Oban=N.ban-ban.a1

b) gvﬁ'a trat— 1. vita tratsvira trat- A1

G
C) gbéc = NZ

G: trong lugng ban than 1 bac
G= n.(bbac.hbac).O,S. TB.-A1
=> gZngén+gvfra trét+gbéc



KCBT COT THEP 3 BIEN SOAN:KSXD PHAM XUAN THANH

Vay
IDTINH ¢ 1.

I)tinh p’1:
p’1=n.pc.a;
2)tinh g’1:
2’1781 (N.ban-bant Nevita(iotrat)-vira(ottranT N-da mai-d mai)

vay |q’1=p’1tgh

B) So'dé tinh bin_phin A:(phan chiéu nghi)
1) TINH ga:

qa=qg'1*(a2/al)

Tinh phan lyc tai A: Idimg =0 : 2A=qaxd => A = %

C)So db tinh toan vé 1 do phan A truyén vao:

Vay so' do tinh toan ban cho vé 1 1a:

\q 1=q'1+(A/02)

2 DCN

Ny T ey
DK A

<< B a2

B
IM/C =0 .Ta co:
B(L+a2):q2xLx(é+a2)+q]xa2xa—22

%

qzxLx(£+a2)+q,><a2x
2 2 (daN)

> B=

(L+a,)
Suy ra C=.....(daN)



KCBT COT THEP 3 BIEN SOAN:KSXD PHAM XUAN THANH

Dung mit cét 1-1 t& cd:

g2

TM/O=0:B><x:q2><X><%+Mx:>MX =Bxx- qzxXx% (1)

Laptite: =L o x o XXL
X L /

2

Thay vao (1) taco: M, =Bxx- qzxLx% (3)

Dung phuong phap dao ham ta c6:

d(M
u:0.'(3)=>B-q2><L><£:0:>)c: Bx1
d(x) ) q, %L
b4 b A b \ Ble
Thay gia tri x vira tim dugc vao (3) tasuyra: Mmax=————
2xq,xL

Biéu d6 moment dugc v€ nhu sau:

g DCN

Suy ra: Tinh va bé tri thép cho ban:
VD tinhra As = ....(cm?)

r 2 * A
Néu ky hi¢u thép dang ...a... thi ta phai doi ra:|/As = &
a
| aXDb
Suy ra A* => chogn thép san vol |u = e (b=100)

as:di¢n tich 1 thanh thép san

C)TINH DAM CHIEU NGHI:



KCBT COT THEP 3 BIEN SOAN:KSXD PHAM XUAN THANH

/\0/01

go+gt(néu cd)

Cot 2

BAI 2:CAU THANG DANG BAN NHU HINH

DAM KIENG DCN
// //
// //
\\; M
sl e VE 1 N
© } CcPb2 }
| |
| |
i i
ge] | VE 3 !
| |
1 | .
| o | COT
S || b4 VE 2 CP3 A
1 i
L ! L a2 |
1

XEM \{13: 3 TUA VAO VE 1 VA VE?2
A)So d6 tinh VE 1:

e B a2

[)Tinh gz:tinh toén g, tuong tu nhu trén
IDTinh g1 tuong ty nhu trén )
B)So do6 tinh ban phan A:(phan chiéu nghi)




KCBT COT THEP 3 BIEN SOAN:KSXD PHAM XUAN THANH

q2

ﬁxh(bGJ

"N:ss bchc‘

01/27 d 01/27

Tinh L': L'= \/d® + (N x h,, )?
DTinh q’>: Q' =g’ >tp’2 ‘
1)tinh q’2:hoat tai tac dung 1én ban nghién phan A

q=nplas L
2=N.p".a;. I | ‘
2)tinh g’,:tinh tai tac dung lén phan ban nghién phan A
|2’ 5=0ban*tGuira trétTGbad

a) Qban=N.-ban-ban-a1
b) gvfra trat=1. vira trat-vira trat- A1

G
C) 8pac = NZ

G: trong lugng ban than 1 bac
G= n.(bbac.hbac).O,S. TB.A1
=> 8”2=0ban*Qvara tratTJbac

Vay
Tinh phén luc tai goi tua:
Tdimg =0 : 2A= q’xd => A = 42X¢

C)Viy so dé tinh todn bin cho vé 1 la:

\q1 =q'1+(A/a2)

7
az | X DCN
- \/
Ny \
y
LN Y T ey
DK A
< ! | a2

B
Tinh phan lyc & gbi tya:
Idtmg = 0 : B+C = qoxL+qlxa,



KCBT COT THEP 3 BIEN SOAN:KSXD PHAM XUAN THANH

[
q, ><L><(§+a2)+q1 Xa,

[
iM/c=0:B(l+a,)=q,XLx(=+a,)+q,Xa,=>B=
2 (l+a,)

l
(4, XLX(E+a2)+Q1 xa,)
Thay B vao ta suy ra dugc : C =(g2xL+ glxa2)-

(l+a,)
TINH THEP CHO VE 1 VA VE 2 TUONG TU NHU TREN.

D) TINH DAM CHIEU NGHI:
/X: /O 1

go
B COT 2
COT 1
777777V 77777
al d al
DAM GAY KHUC
Tinh va bé tri thép cho dém chiéu nghi
BAI 3:CAU THANG DANG BAN NHU HINH
/DAM KIENG 1 ‘ DCN 2 DCN1
/// D1 N (//
l\ i ”””””””””” *:’/L ””””” \ \"!
5| ;@1 vEr | h
| | |
: 1102 J@Q :
I o vEs
} D3 2 } VE 3 } l
5 ke w2 | |
ittt Ammmmm e w
L ] a2 |

Phan tich so dd tinh toan:

A) BAN VE 1 VA VE 2: gia sfr:L>2al(£ > 2)=>ban la viéc mdt phuong
a,

Cit theo phuwong canh ngan 1 m dé tinh:

Mat cat 1-1:



KCBT COT THEP 3 BIEN SOAN:KSXD PHAM XUAN THANH

93
D2

Dl

al

7 /

Gia tri qz dugce tinh nhu sau: ¢, = % (Q2:tdi tac dung nhw bai todn 1)
Tinh phan luc géi tua: 1
Idtmg = 0 :2Z=qaxa, =>Z = LERaLLY
B)DAM LIMON D2 VA D3:

_7/1(m) LZ/1(m)

DAM D2

Tinh phan lrc gbi tua:

(8, +8 +Z)xL
2

C)TINH BAN CHIEU NGHI: Gia st c6 DCN2.

Gia sur (2a;+d)>2a, =>ban lam viéc 1 phuong

Cit theo phuong canh ngin 1 m dé tinh

Idtng = 0 :22X=(go+gr+Z)XL => X=

a3
D2

D1

al

7 z

!

Tinh g4: g4 dugc tinh nhu sau: q4= 4
a,

Tinh phan luc géi tua:

le'rng =0:2Y=qsXay=>Y= q"TX%
D)tinh DCN 1:



KCBT COT THEP 3 BIEN SOAN:KSXD PHAM XUAN THANH

93
D1 al D2
77777¢>77777 77777§>77777
7 VA

:[inh phan lyc gbi tya:
Idtng =0 :2
(go+Y)2a,+d)+ X.a,+X(a,+d)

V=(gotY)(2a;+d)+X.al+X (a1 +d)=>V =

2
E) DAM LIMON DI VA D4:
a3
D1 2 a1 ; D2
7 /
F)tinh DCN 2:
/W/ 1(m)
al d al go+gt(néu cod)

BAI 4:CAU THANG DANG BAN NHU HINH

g3
D1 ; al 2 D2
7 VA

A)TINH BAN VE 1 VA VE 2:



KCBT COT THEP 3

Q2: tinh twong tw nhw vi du 1

B)

93
D]Q al O D2
77777;%7777 777775%7777
Z Z

BIEN SOAN:KSXD PHAM XUAN THANH



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



1. BAN THANG

a. S¢ @6 hinh hoc
5600

(O

DTI

DT2
|
DT3
@ . DT4
—20. OOOOj
8400
) &
3
7200 ™
DT2
N o
N
5600 -
ﬁ300j
RN




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: ]

HEEEESNEEEEEEEEN

| 1300 |

Mg
FT Mnh
Mnh

N\M

IZ
Mnhipqug
912

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






