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
- ® >10 Thép All cé 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.
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+ Tinh tai: Dya vao ciu tao cac 16p cta ban thang:
- Lop da Granite day 10:
b+h 0,3+015 2
9i=Ny.5. —— =13.22.0,01.——="2=>_ _ 0,38 kN/m
vb? +h? \J0,3% +0,152
- Lop vira 16t:
b+h 0,3+0,15 2
=ny.0 . ———=13.16.0,02——=——=10,56 kN/m
vb? +h? 4/0,3% + 0,152
- Bac xay gach dac:
bh g1 03%01S a5 knim?

Os=Ny.———
24b% +h?

- L6p BTCT:

gs=n.y.5=1,1.25.0,1 = 2,75 kN/m?

2.4/0,3% +0,15°

- Lop vira trat mat dudi ban thang:
gs=n.y.5=1,3.16.0,015 = 0,31 kN/m?
= Tong tinh tai tinh toan 1én 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?

— Tong tai trong theo phuwong vudng géc véi truc vé thang phan bd trén 1m* ban
thang:
Qv =0+ Pu.COSax = 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
g1=n.7.5=1,1.22.0,01 = 0,29 kN/m?
- Lop vita ximang 1ot 6= 20
g, =n.7.5=1,3.16.0,02 = 0,42 kN/m?
- Ban BTCT day 100:
g:=n.y.5=1,1.25.0,1 = 2,75 kN/m?
- L6p vira trat mat dudi ban chiéu nghi day 15
9:=n.y.5=1,3.16.0,015 = 0,312 kN/m?
— Tong tinh tai tac dung lén 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?
— Tong tii trong tac dung theo phwong thing ding phan b trén 1m’ béan:
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 « = 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 = i—; =2,47> 2 = Tinh toan theo ban loai dam.
1 y

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

1> 9,6.15°
Minax = q_ =

=2,7KkN.m
8
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®=9,6 kN/m

1500

Mmax

|

+Vé V2: Cokich thuéc I, =1,5m, L= —>>  —37m
€0S26,56°

Ti s ||—2 = :1%’—;: 2,47 > 2 = tinh toan theo ban loai dam.
1 y

12 9,6.1,52
Mmax = q? = T =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

, 36 _ 2,47 > 2 = Tinh theo ban loai dam.

Ti sb -2
|, 146

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

Ghi chu: Cbt thép gia dung @ 6a250.
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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 = Nn.y.b(h-hy) =1,1.25.0,1.(0,3-0,1) = 0,55 KN/m
- Trong lugng vira trat:
gy =n.y. &.[b+2.(h-hy,)] = 1,3.16.0,01.[0,1+2.(0,3-0,1)] = 0,156 kN/m
- Trong lugng lan can tay vin: g, = 0,2 kN/m (Tam tinh)
- Tai trong tinh toan do vé thang truyén vao:

96575 kN/m
2 2

g=qv
= Tai trong tinh toan tong cong tac dung 1én con 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:
_ g7 814157

Muax = =175 KN.m
max 8 8

l. 814157
Qmax: qczc =

=16,83 kN

* Tinh toan cot thép chiu luc:

+Chona=4cm = h,=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 e = 17.5 =0178< ag

~ R,bh? 145.10%0,1.0,26°

O'm

Dbi voi bétong cap do bén B25, cbt thép chiu luc A tra bang co:

fR:O,595
aRZO,418
1+1-2. N1—
. + : oA, =1+ 1 22'0’178=O,82

+ Dién tich cbt thép can thiét:

Mo _ 175.10°

AJT — max

- —293(cm?
cR.hZ 082228026 (cm)

+ Chon 1 ®18 ¢6 A, = 2,545cm? > AT

+ Ham lugng cbt thép: u = i.lOO = ZSiS.lOO =0,98%
bh, 10.26

= 0,8% < £=0,98% < 1,5% Hop ly
+ Cbt doc chu tao chon 1D 14
* 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 chon ® 6a150 cho sudt chiéu dai cbn 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.y.b(h-hy) =1,1.25.0,2.(0,3-0,1) = 1,1 KN/m
+ Trong lugng vira trat:
g =n.y.s.[b+2.(h-hp)] = 1,3.16.0,015.[0,2+2.(0,3-0,1)] = 0,187 KN/m
+ Trong lugng tuong va cira kinh xay trén dam:

- Tudng day 200 (7 = 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? = g, = 1,3.12,73.3,3 = 5,46 kN

- Téai trong vira 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

— Xem tai trong cua tudng va kinh phan bd déu trén dam DCNI, vay tinh tai do

tuong va kinh xay trén dam:

g - gt + gvz + gk _ 54,6+7,94+1,97
| =

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

=16,13 kN/m

q=8,57kN/m2

A

% | [2=3600 | m%,

m Al

730

l1

Dung cong thirc qui doi vé tai trong phan bb déu hinh chir nhat:

. | 146
=(1-2.8%+ 8%.05.0.l, véi B= 2+ ==""-02
Ota ( s B ) g.ly vo1 S 2.|2 236

— Ou = (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

M. = Joowd” _ 2321367

max —
8

=37,6 KN.m
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1
= chgl _ 23,221.3,6 4177 kN

c./ Tinh toan cdt thép: B qua sy lam viéc cta canh, tinh toan theo tiét dién chir
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
= Mo _ 3;7’6 _-019< ag
R,bh?  14510%0,2.0,26

O'm

Dbi voi bétong cap do bén B25, cbt thép chiu luc A tra bang co:

£r=0,595
aR=— 0,418
1+.,1-2. J1-2.
v o= n 1441 20’19:0,81
2 2
+ Dién tich cbt thép can thiét:
M . 3
AJT _ max_ _ 3716 10 N 6,09 (CmZ)

" ¢R.hZ0847.280.26
+Chon 2 18+1®16 ¢d A, = 7,1cm® > AT

+ Ham lugng ¢t thép: u = bih.l Oz%.lOOzL%S%

+ Cbt doc cu tao chon 2® 14
* Tinh toan c6t dai: Vi Qmax bé nén khong tinh toan bt dai chiu cit ma chi dat theo
cAu tao. Vay chon® 6a150 cho pham vi 1/4 nhip va ® 6a200 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.y.b.(h-hp) =1,1.25.0,2.(0,3-0,1) = 1,1 kN/m
+ Trong lugng vira trat:
gwu =n.y.s.[b+2.(h-hp)] = 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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q=8,57kN/m2

7
/

AR
% [2=3600 ‘%”

Ad

730

I1

Dung cong thirc qui doi vé tai trong phan bd déu hinh chir nhat:

. I 1,46
=(1-2. 8% + 3.0,5. Ay vo =1 2" -02
Oa = ( B+BY) g.ly vo1 B 21, 236

= G = (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 =0Op+ Qv+ O =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, = g .2 81217 _1683 kN
2 2
- Do c¢bn thang C2 truyén vao:
4157

IC
P2 = g, =81 =1683 kN
b./ Tinh toan ndi lwe: Xem dam lam viéc nhu dam don gian.
Biéu d0 néi lwc trong dim:

Pt P 8,1kN/m

7

RN EEeN

a=1500 lb:eo@ a=1500
= 3600

|
|
n
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+ Tai tiét dién x = 1,5m

_ (q.l.x g’ 4 @ b.(a+b)+P.a_
2 2 |

_ (7,08.3,6.1,5  7,08.15° j+ 15.16,83.(L5+0,6) +16,83.15_
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’, OS(a I’z.(a+b)+P1.a:+a|>1.(a+b)+P2.a:j
8 ’. I |

_7,0836° . (1,5.[16,83.(1,5 +0,6)+1683+15] _15.[1683(L5+0,6) +16,83+1,5]j
' 3,6 3,6

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

_ (q.l.x g’ @ b.a+b)+P,a_
2 2 |

_ (7,08.3,6.1,5 7,08.15° j+ 15.§6,83.(L5+0,6) +16,83.15
2 2 3,6

=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 diéu kién han ché:

= M _ 3738 _019< g
R,bh? 145.10%0,2.0,26°

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

_ 120, _141-2019 o,
_ . _0,

2

<

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

M,  37,3810°

- = = 6,33 (cm?)
¢.R.h?  081.280.26

N

+ Chon 2@ 16+1®18 c6 A, = 6,56cm” > A"

. 2, s _ A 6,56
+ Ham luong cot thép: 4 = ——.100= —/——.100=0,91%
b.h, 20.26

+ Cbt doc céu tao chon 2d 14
* 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 ® 6a150 cho
pham vi 1/4 nhip va ®6a200 cho gitra nhip.

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

2 Y A I I
+ Kiém tra diéu kién:

P12 < TRA, L |
° 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

< (16,83).(1- 3—56) < TR, A,

2= 374kN < >R, .A,
+ Dung cbt treo ®6 c6 Ry, = 175 MPa = 17,5 kN/cm?
+ Dién tich cdt treo can thiét:

Ay > 3’77:=0,21 cm?

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

o (16,41).(1 - %) < TR,A,

& 3,74kN < > R,,.A,
+ Dung cbt treo ®6 ¢6 Rgy = 175 MPa = 17,5 kN/cm?

+ Dién tich cdt treo can thiét:
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_ 374
A, > 22021 cm?
W 175

Chon 3® 6, sb nhanh n=2, khoang cach a=50 va dat theo cAu tao trong pham vi hg=300
* C6t thép dit cau tao: Ding 2 ® 14
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 = Nn.y.b(h-hy) =1,1.25.0,2.(0,3-0,12) = 1,1 KN/m
+ Trong lugng vira trat:
gv =N.y .58 .[b+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

~
A NI
%>
} 12=3600
Dung cong thirc qui doi vé tai trong phan bd déu hinh chir nhat:
l, 2,74
=(1-2.p°+ 0,5.9.1; véi ———’—:0,38
G = (1-2. 8%+ £°).05.0.1, v6i j 21, 236

= O = (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:

P = q°221'°2 =225 168 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

03K
s 11l UIH 1 F]]

a=1500 _Jb=60  a=1500
£=503
| = 3600

kN.m
kN
34,85
+ NO1 luc:
- Tai tiét dién c6 toa ddo x =1,5m
2 2
_glx gx* _100336.15 100315" 1579 KN.m

X

2 2 2
= M; =My +P;.a=15,79 + 16,8.1,5 = 40,99 kN.m

_ql? ~10,03.3,6°

= Mpax = 7+ P.a +16,8.1,5=4144 kN.m

1| 10,03.3,6
Qmax = %+ PR=———

-Taix=1,5m:

Q= 03,01 03100336 _,
2 2 2 2
Qur = Qpn+P1=2,7+16,8 =19,5 kN
b./ Tinh toan c6t thép:

+16,8=34,85 kN

Bo qua su 1am viéc cla canh, tinh toan theo tiét dién chit nhat (bxh) = (20x30)cm,
chiéu cao lam viéc ctia tiét dién h, = h - a = 30 - 4 = 26cm.
+ Xac dinh va kiém tra diéu kién han ché:

Mom 34,85 _018< s

~ R,bh?  145.10%0,2.0,26°

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

1+ 1-2., ~1+41-2.0,18 082
2 )

2

t <
+ Dién tich cot thép can thiét:
M

o 4144.10°
cR.h?  0839.280.26

AT = =6,78(cm?)

+ Chon 2®16+1®18 c6 A, = 6,56 cm’ > A"
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+ Ham luong cbt thép: u = A 10020 100-1.26%
b.h, 20.26

+ Cbt doc céu tao chon 2 14
* Tinh toan c6t dai:
+ Kiém tra diéu kién chiu cét:
Qmax = 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 ®6a150 cho
pham vi 1/4 nhip va ®6a200 cho gitra nhip.

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

+ Kiém tra diéu kién: . .

hS °
P.(l-E)SZRSW.ASW %/ % =

Trong do:

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

o (10,03).(1- 236) < TR, A,

2= 8,1kN < YR, .A,
+ Dung cbt treo ®6 c6 Ry, = 175 MPa = 17,5 kN/cm?
+ Dién tich c6t treo can thiét:

81 2
Ay > —=0,46 cm
=175

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

o (10,03).(1- ;—i) < TR, A,

& 3,08 kN < > R,,.A,
+ Dung cbt treo ®6 ¢6 Ry, = 175 MPa = 17,5 kN/cm?
+ Dién tich c6t treo can thiét:

Ay > 3’702:0,17 cm?

Chon 5 ® 6, sb nhanh n=2, khoang cach a=50 va dat theo clu tao trong pham vi hg=200
* Cot thép dit cau tao: Ding 2 d 14
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Két lugn:

- 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

Nhip 1

Ciu kién m) Tiét dién| Co6tdoc | Cot dai |Cot treo
m

. Gbi 114 ®6a150

én C1 4,157 :
Con € Nhip 1018 | ®6a200

. Gbi 114 ®6a150

5 4,157
Con €2 B i D18 | ®6al50

; Gbi 2D 14 ®6a150

A 3,6 ,
Diam DCNI Nhip | 2018+1D16 | ©6a200

A Gbi 2D 14 ®6a150
DamDEN2 | 36 X hip | 2016+1018 | 96a200 | D650

. Gbi 214 ®6a150
DAmDCT | 36 =

Nhip [2®16+1D18 | ®6a200 | D6a50
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