VIDEO09 e HUWONG DAN PO AN TOT NGHIEP

TINH TOAN CAU THANG
& KET CAU PHU

CAu kién nhdé nhit — nhwng phoi bay hiéu biét ban chat nhat

Giang vién: Nguyén Phu Hoang



| Ba muc tiéu — va vi sao cau thang hay bi héi

@ Ban thang: quy déi tai, tinh ndi lwc, b tri

thép doc va thép cau tao. A Vi sao hoi dong hay hoi
@ Dam chiéu nghi: nhan phan lyc hai vé, tinh Céu thang & c&u kién nhé nhung phoi
thép doc va cot dai. bay ban chét: co hiéu quy dbi tai, hidu md

£y X ] N oA A A men am, hiéu console hay khéng — chi
@ Ket cau phu: lanh t6, 6 vang, sé-nd, mang mét cAu 1 bidt.

nuwéc, hd thang may.

CAu thang phai dat ba thi: d6 bén, dd cirng, va tham
my — vi né la bd phan nhin thay hang ngay.
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I Théng sé hinh hoc: chon bac trwéc, chon bé day sau

TT Pai lwong Ky hiéu Gia tri

1 Chiéu cao tang (tang 2 — tang 3) H 3300 mm
2 Chiéu cao mét vé thang Hy, =H/2 1650 mm
3 B& rong ban thang be 1600 mm
4 Bé rong ban chiéu nghi ben 1600 mm
5 Chiéu cao bac hs 150 mm
6 Bé& rong bac by 300 mm
7 S6 bac trong mot vé o 11 bac
8 Chiéu dai hinh chiéu bing mot vé L 3000 mm

Bang 8.1 — Céu thang bé CT1: 2 vé, ban phang toan khéi, khéng dam cén.

&2 Kiém tra d6 doc @ Bé day ban
2hy + by = 2 x 150 + 300 = 600 mm h = (1/30 + 1/25) Lo = 120 = 144 mm.
600 € [600 = 620] mm = DAT Chon het = hen = 140 mm.
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I So do tinh: trai phang cau thang thanh mét dam don gian

DCT

DCN

A
~

Lit =3,6m

DCN: dém chiéu nghi: DCT: dam chiéu téi.
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&% Nhip tinh toan

Lyt = L' +2by, = 3000+ 2 x 300 = 3600 mm
Ké ca doan bac trén cung an vao ban chiéu nghi va
doan bac dwgi cung an vao ban san.

A Vi sao khong lay 3,2 m

Néu lay ding mép hai dam, L = 3,2 m, m6 men
chi con (3,2/3,6)% ~ 0,79 lan. Bai gi®» 3,6 m |a
thién ve an toan — va phai néi ré dieu do khi bao
Ve.
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I Quy déi tai: nhan k cho tinh tai, tuyét déi khong cho hoat tai

&% Hé s6 quy doi tir phwong nghiéng vé phwong ngang

tan o = hy /by = 150/300 = 0,50 = a ~ 26,6°
k=1/cosa = \/hZ+ b2 /b, = /I50% + 3002 / 300 ~ 1,118

Goc nghiéng phai lay theo ty s6 hy, /b, = 0,50, khéng lay theo Hy /L' = 0,55 — vi L' 4 hinh
chiéu ctia 10 mat bac, con n, = 11 bac.

A Cau héi hoi dong hay héi nhat @ Hai 16i ngwoc chiéu nhau
Vi sao quy déi tinh tai ma khéng quy déi Quén nhan k cho tinh tai = thiéu tai.
hoat tai?

Nhan & cho hoat tai = thtra tai.
Vi hoat tai vén d3 |a tai theo phwong dirng Ca hai d8u sai, va ca hai d&u bj héi.
trén hinh chleu bang Chi ¢6 trong lvgng ban i

nghiéng méi can chiéu.
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I Tinh tai: hai bang, vi ban thang va chiéu nghi khac nhau

Ban thang gte g't Chiéu nghi gte gt
Ban than v, hy k 3,91 4,30 Ban than v, hcn 3,50 3,85
Bac gach vyghy /2 1,35 1,49 Vira I6t + da 30 mm 0,66 0,73
Vira I6t + da 30 mm 0,74 0,81 Trat trAn 15 mm 0,27 0,30
Trat trdn 15 mm 0,30 0,33 5 A n
Lan can, tay vin 0,31 0,34 ong A3 88
2i o tt _ 1 ¢ 20 _2¢a 2
Téng 6,61 7,27 Hoat tai p** = 1,2 x 3,0 = 3,6 kN/m~.

A Don vjva hé so6

Bang tinh bang kN/m?; hé s vwot tai tinh tai 1,1 theo TCVN 2737:2023. Trong lwgng riéng: BTCT 25,
gach 18, vira 18 kN/m?.
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I T tai vé ndi lwc: dam don gian, ba con sé

Q% Tai phan bé trén dai ban rong 1 m

Qoe = (7,27 +3,6) x 1,0 = 10,87 KN/Mm  gen = (4,88 + 3,6) x 1,0 = 8,48 kN/m

o HTQ" ~ 9,7 kN/m

A M6 men am khéng bang 0

qaL3, So d6 ddm don gidn cho mé men &m béng 0
Mmaz = = 15,7 kNm/m tai gbi. Nhung lién két voi dam 12 lién khéi
I nén thwc t& cé6 md men am nhé = van phai b
Vinazs = Qtd2 " — 17,5 kN/m tri thép mii theo céu tao.
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| Thép ban thang: nam bwérc, ra ¥10 a150

Bwéc Coéng thirc — thay sé Két qua
M 15,7 x 108
1 = - ’ 0,0752
Om = RybhZ 14,5 x 1000 x 1202
2 Kiém tra o, < ag = 0,413 DAT
3 ¢=05(1+vI—2am) 0,961
M 15,7 x 10° 2
4 A= - ’ 24 mm?/
RoCho _ 260 x 0,961 x 120 524 mm*/m
5  Chon ¢10 (78,5 mm?2): s = 78,5 x 1000/524 $10 a150

B25: Ry, = 14,5 MPa; CB300-V: Ry = 260 MPa; ho = 140 — 20 = 120 mm.

&2 Ham lwong A Nham h 12 16i dat

As 524 , Ban chi day 140 mm. Chon I6p bao vé qua day lam
b= h = 1000 x 120 ~ V44% —hop ly. ho nhé, thép tang vot va c6 thé khong bé tri ndi.
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| Ba loai thép cau tao: ché quyét dinh diém cuia chwong

@ 1. Thép phan bd A 3. Gia cwong goc gay

D4t vuéng géc cbt thép chiu lwe, chdng niet Tai “khép gay” gitva vé thang va chiéu nghi,
do co ngét, nhiét do. trng suat tap trung gay nut.

APP > 0,154, = 0,15 x 524 ~ 79 mm*/m Bé tri thém 2¢12 dat chéo & gbc, ca Iép trén
Chon ¢6 a200 (141 mm?/m). va l&p dwéi.

Day la cau hdi bao vé sé hai, gan nhw chic
chan xuét hién.

g

@ 2. Thép mii tai goi

Chébng nit mat trén tai chd lién két ban thang
v&i dam:

¢8 a200, kéo dai L, /4 = 3600/4 = 900 mm Ba loai thép nay khdng chiu lyc theo tinh
tr mép dam. toan, nhwng thieu cai nao ciing bi trir diém.

&% Diém chung clia ca ba
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I Bén sai héng cua ban thang, hai cai ngwoc chiéu nhau

A 1. Quén quy dbi tinh tai A 3. Bé thép mii va géc gay

Khong nhan k = 1/ cos o = thiéu tai, thép ra Ban nurt tai vi tri lién két — ché ai ciing nhin
nhé. thay.

A 2. Quy dbi ca hoat tai

A 4. Nham £,

Nhan k cho hoat tai = thira tai, 1ang phi thép. L&p bdo vé qua day trén ban méng 140 mm
= ho nhd, thép tang vot.

Hai 16i dadu ngwoc chleu nhau ma cung mot gbe: khong phan biét dwoc dau 13 tai theo phwong
nghiéng, dau la tai da nam trén hinh chiéu bang.
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I Dam chiéu nghi: nhan phan Iwc tir hai vé thang

&3 Tai tap trung tir hai vé

Pinang =2 Vimazbe =2%x 17,5 x 1,6 =56 KN qthang = Pinang/La = 56/3,6 ~ 15,6 kN/m

DCN-1 géi Ién hai cét, nhip Ly = 3,6 m, tiét dién so' b6 200 x 300 mm.

Tinh tai ban than va twong (kN/m):
ga =25 % 0,2 x (0,3—0,14) x 1,1 ~ 0,88
g =18%x0,11x30x1,1~6,5

@ N6i lwc dam

Twong day 110 mm, hy = 3,3 — 0,3 = 3,0 m — da trir g4 = 15,6 + 0788; 89 22 2D B
chiéu cao dam. My = % ~ 37,3 kNm
Vi= M ~ 41,4 kN

Twdng trén dam chiém 6,5/23 — gan ba muwoi phan tram tai trong. B qua twdng la sai lam rét
hay gap.
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I Thép doc va cét dai: khi nao bé téng tw chiu dwoc cat

@ Thép doc A Kiém tra cat (kN) — cau hoi bao vé

ho = 300 — 30 = 270 mm Qb = Pp3Rutbho = 0,6 X 1,05 x 200 x 270 ~ 34,0

am = 0,176 < 0,413; ¢ = 0,903 Oy = DD < Wy = LA =150 g LG G i)
373 % 10° tinh dai.

A= —""""— 588 mm? Qsw =41,4—340="74

~ 260 x 0,903 x 270
As min = 0,001bho = 54 mm?
Chon 2420 (628 > 588).

" RuwAswho 210 x 56,6 x 270
Qsw 7400

Kiém lai: Qp + Qs = 34,0 + 24,7 = 58,7 > 41,4 kN — DAT.

Nguyén tac: (), > V' thi dai chi can theo cau tao; Q, < V thi phai chon budc dai tir diéu kién

can bang lwc cat.

~ 434 MM;  S$maee = min(0,5h0; 300) = 135 mm = chon ¢6 a130.

Stt
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I O vang: cét thép chiju lwc nam & I&p TREN

Bwéc Cong thirc — thay sb Két qua
1 Myse = qI*/2 = 4,5 x 1,22 /2 3,24 KNm/m
2 Quéc =ql =4,5x 1,2 5,4 kN/m
3 ho = h —a = 100 — 25 (thép I&p trén) 75 mm
4 As = M/(RsCho), ¢ ~ 0,98 170 mm?/m
5 Chon ¢8 a200 (251 mm?/m) I&p TREN

O véng hétral = 1,2 m, day 100 mm, q = 4,5 kN/m.

A Neo thép: 13y gia tri LON HON @ Kiém tra vong

Chiju mdé men am: > 1,5/ = 1800 mm — khéng ché. I =1000 x 1003/12 = 8,33 x 107 mm*

Chiéu dai neo: 1o, > 30d = 240 mm. f=ql*/(8EI) ~ 0,47 mm < [f] = 21/250 = 9,6
Khéng dwoc bé méc quép xubng ngay mép dam. mm — DAT.
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I Két cau phu khac — va hai phép kiém tra diéu kién st dung

Cau kién Diéu phai nh&

Lanh t6 Cao 150 < 200 mm; tai twerng lay theo chiéu cao quy dbi h,q = min(h:, L/3); dai ¢6
a150

Sé-nd Tai mai theo dién hibng tai, khong theo toan bo chiéu dai; kiém véng dau hat ra

Mang nwéc Lam viéc nhw ddm nhd, phai dam bao do dbc thoat nwéc > 1%

Hé thang may Chiu tai déng; lam bang vach BTCT dé du cing va chdng rung

9% Kiém tra do vong ban thang

[f] = L/250 = 3600/250 = 14,4 mm acre < [aere] = 0,3 mm (trong nha).
Lyt /hery = 3600/140 = 25,7 V&i ham lwgng hop ly va thép go CB300-V,
nam trong 25 = 30 = d0 do cirng. kiem tra so' bd théa man.
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I Ba cau héi gan nhw chac chan xuét hién

Ba cau dwdi day hoi dong hdi dung & chwong nay — tra 16 duwoc cé ba thi cau thang “an diém”.

Vi sao phai quy déi tinh tai ma khéng quy dbi O véng thi thép chiu Iuc & I6p nao? Néu tra loi
hoat tai? I&p dudi, hoi ddng biét ngay em chwa hiéu mo
men am.

®) Cau 2 — vé goc gay @ Video sau

Cbt thép & vi tri géc gay bd tri thé nao, va vi
sao phai lam vay?

Video 10: Phan Thi céng — dinh vi, gidi han
va dam phu.
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