Choong 2
CAU KIEN CHOU NEN, CAU KIEN CH0U KEO

Cau kien chou nen la cau kien chou tac dung cua Iéc nen N doc theo truc
cua no. Cau kien chéu nen th6édng gap la cac cot cua khung, cac tam t6dng, than
vom, hoac cac thanh chou nen trong dan. Tuy theo vo tri cua I6c nen N ma phan
biet thanh tr66ng hdp nen fiung tam va nen lech tam.

Cau kien chiu keo la cau kien chou tac dung cua noi 16 chu yeu la l6c keo
N, ngoai ra co the chiu them momen uon M, I6c cat Q. Khi chz co 16c keo N tac
dung fiung truc ta col cau kien chou keo fiung tam. Khi véa co N vda co M se co
tr66ng hop keo lech tam. Cau kien chou keo thédng gap la cac thanh cang trong
vom, thanh keo trong dan, thanh cua iddng ong dan co ap, thanh cua be choa,
thanh cua xilo.

2.1. Nhoing kien thdc c6 ban
2.1.1. Cong thdc tinh toan c6 ban
a. Cau kien chou nen fiung tam

Cong théc co ban
- Phodng trinh hinh chieu len truc cau kien:

NE£j.(R,F,+R,F) 2.1)

—_ Ndh

Trong fio: N ‘m_dh+ N, (2.2)

Nan, Nngn - 16C doc tinh toan do tai trong tac dung dai han va ngan han gay
ra; mq, - hei so ke fien anh hddng cua tai trong dai han tra trong (phu luc 9); .
he so uon doic (phu luc 8);

F,- dien tich lam viec cua betong: khi m £3% lay F, = F(dien tich tiet dien
cua cau kien); khi m >3% lay F, =F- F;

F. - dien tich tiet dien cot thep.

Bai toan 1: Tinh cot thep F, khi biet kich thodc tiet dien, chieu dai tinh toan
l,, 10c doc N va c60ng fio cua vat lieu.

. . I . : .
- Tiet dien vuong, chd nhat d6 manh | :EOE3O’ cac tiet dien khac fio manh

=I—°£120.
r.

+ Lien ket 2 fiau khop L, = L chieu dai thdc.
+ Lien ket hai fiau ngam: L, =0,5.L;
+ Lien ket mot fiau ngam mot fau khdp: L, =0,7.L;

+ Lien ket mot flau ngam mot fiau to do: L, = 2.L.
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- Thi cong co kel fien he so lam viectaco: N£j.(m, R F, +R,F.)
Khi canh cot < 30cm, fiuc theo ph6ong fidng thay: m, =0,85.

E- R.m,.F,

F=2
R

a

He so uon doc j tra bang phui luc 8, ta co:

+ Kiém tra fiiéu kién: m,,, £m :%.100%53%
b

+ Néu m < myi, thi giam kich thuac tiét dién .

+ Néu m > 3% thi tang kich thudc tiét dién hoac mac be tong. Néu khong
tang Augc nhu vay thi phai ldy F, =F- F, thay vao cong thuc tinh F, fié tinh lai.
Khi m > 3% thi phai fizt cét fiai day hon quy fiinh.

Sau fio can chon f6dng Kinh cot thep, soi cot thep va bo tri fiung yeu cau
cau tao.

Bai toan 2: Xac fionh kich théoc tiet dien, tinh F, khi biet I6¢ doc N.

Toicong thoc: N£j .(m,.R,F, +R,F,)

Chon m:Fa =(05, 1,5/% va gia thiet j =1 thay vao cong thoc tren, ta co:
b

N

R, +mR,

Sau khi co kich thdéc tiet dien (cot vuoing, tron, chd nhat), tinh dien tich cot
thep F, theo bai toan 1.

Bai toan 3: Kiem tra cd6ng fio — tim Ng, khi biet cac fiieu kien khac.
- Tinh fio manh |, tra bang Adéc gia tro j , thay vao cong thdc (2.1), cau kien bao
fiam kha nang chou I6ic neu thoa man fiieu kien sau:

NENy =j.(R,F, +R,F,)

b) Cau kien chou nen lech tam (tiet dien chd nhat) cot thep khong fioi xdng
(Fa® Fa)

Tréong hop lech tam 10n.

Cong thoc ¢ ban
- Phd6ng trinh can bang hinh chieu

NEF.(R, +mR,) P F, =

NE£R bx+R,.F, -R,F (2.3)
N£R_bh,a+R,F, -R,.F (2.4)
- Phéong trinh can bang momen voi fliem fiat cua hop 16 cot thep
Ne£ R, bx&h, - X2+R,.F.[h, - a) (2.5)
e 2g
Ne£R,.bhA+R,F. h,-a) (2.6)

- Nieu kien han che
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2a £x£a,.h, hoaczh—aEaan (2.7)

0
Bai toan 1: Tinh F, va F,’ khi biet cac fieu kien b, h, I, M, N,...
- Neu he, 3 ey, =0,4(125.h- a,.h,) tinh theo cau kien lech tam 1n.
Thay A = Ag vao cong thdc (2.4) ta co:
_Ne- A,R,.bh]
" R$(h,- a9
- Neu F, 3 m, .bh, (m,, theobang1001) thaya =a, vao (2.4) taco:
a,R,bhy- N R¢ Fo
Ra a
-Neu F, <m,, .b.h,,lay F, =m,;, .b.h, va tinh F, nho bai toan dédi fiay.
Bai toan 2: Tinh F, khi biet F, va cac fiieu kien khac:
T& coing thdc (2-6) tinh AGOC A:
A Ne- R, .F.(h,-a)
R, .b.h2
T& A tinh hoac tra bang Aid6ic gia tro cua a.

- Neu 2h'—a£a £a,.h, (hoac 2a £x=a,.h,), thay a vao (2-4):

0

F =

aR,bh,- N R
—__n"9 @ 4+_a

Fa
Ra

F¢

a

- Neu a £2h'—a (hoac x<2a), lay x=2a". T phédng trinh momen voi trong tam
0

F, tatinh fiodc:
Ne £R,.F,(h, - a); t6 fiay rut F, ra, ta fioc:
F = N.e

R,.(h, - a9

- Neu a >a, (A > Ay), tinh chung theo cau kien lech tam nho.
Tréong hdp nen lech tam nho: Trodng hép nay e va e’ tinh theo bieu thoc

sau: e=he, + - a; e =" he,-a

re=he,+2-a; 5" e

Cong thoc ¢ ban
- Phdéng trinh momen foi voi truc qua trong tam F, ta co:

N.e£R,.bx(h, - 05x)+R,.F..[n,-a) (2.8)
- Phdéng trinh hinh chieu ta co:
N£R bx+R,F s F (2.9)

Trong fio: lay (-) khi x <h,va dau (+) khi x3 h,(do co the mot phan hoac
toan bo tiet dien betong chou nen) va s, trong (2.9) tinh theo cong thoc
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h.e,

s, =(- )R, (2.10)

0

Co the tinh gan fiung x theo coing thoc:
x=h-(18+ Or’ISh -14a,)he, khihe, £0,2h, (2.11)

0
x =18.(03h, - he,) +a,.h,, khi0,2.h, <he, (2.12)
- Nieu kien han che
x>a,hoaca >a, (2.13)

Bai toan thiet ke: Tinh F, va F, khi biet b, h, I, M, N, R,, R, , R, va cac he

SO....
- Xet hei so uon doc: IFO £10tacoh =1, IFO >10tinh h theo cong théc sau :

h= ! : (2.14)
400.R, .F 'gh 7

Trong fio: h — canh theo phddng song song voi mat phang uon.

- Xet troong hop tinh toan: h.e, :h.%<0,3h0 tinh cau kien nho nen lech tam

nho.
- Tinh x theo (2.11), (2.12) thay x vao (2.8), (2.9) ta co:
F = N.e- R,.bx.(h, - 0,5.x)
i R, (h, - a9
1

F, :S—.(Rn.b.x+R'aF;- N) (2.16)

(2.15)

Sau khi tinh toan kiem tra lai ham 166ng cot thep, chon va bo tri theo yeu

cau cau tao.
m,va m, phai >0,002.b.h,
My <M=, +m, <M,
Dm=|m- m| £ 0,25%
Neu D> 0,25% tinh lai Ny, va h.
Voi m=""M
2

¢) Tinh cau kien chiu nen lech tam tiet dien ché nhat cot thep fioi xéng (Fa=F4 )

Ket cau be tong cot thep nen lech tam fiat thep fioi xdng A6 tinh toan nho

sau:
- Xet he so uon doc: IFO £10tacoh =1; IFO >10tinh h theo (2.14).

Gia thiet las nen lech tam 16n, td (2.3) tinh Adéic chieu cao vung nen:
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N
X = R.D (2.17)

- Neu 2a £x<a,.h,: thi iung la nen lech tam 1&n, thay x vao (2.5) tinh Aiddic:
N.e- Rn‘.b.x.(hO - 0,5.x) (2.18)

R.(h, - a9
- Neu x<2a: cau kien la nen lech tam 16n nhong khong thoa man fieu kien
(2.13), td cong thoc Ne £ Ra.Fa.(h0 - a') tinh fi6dic:
,=Fg=_ N (2.29)

R¢(h, - a9

- Neu x32 a,.h,: cau kien la nen lech tam be, can tinh lai x theo (2.11), (2.12),
thay vao (2.8) tinh fAddic:

F=F =

F

F=F = N.e - Rn‘.b.x.(h0 - 0,5.x) (2.20)
R.(h, - a9
Sau khi tinh can kiem tra ham 166ing cot thep, chon va bo tri chung theo yeu
cau cau tao.
d. Kiem tra c6dng fio cau kien chiu nen lech tam tiet dien ché nhat
Co hai bai toan kiem tra c60ng fio nho sau: kiem tra ket cau co fiu kha nang
chou 16c hay khong? Va xac finh Ng, 6ng voi fio lech tam ey nao fio. Thong
th6dng ngooi ta kiem tra theo troGng hop fau tien. VOi momen M va 16c doc N
tai tiet dien co b, h, lp, Ra, R, , Fa, F4 Va cac he so, qua trinh tinh toan nhd sau:
- Xet uon doi tinh fidéc he so h:
Gia thiet cau kien chou nen lech tam I6n, t6/ cong thdc (2.3) suy ra:
_N+R_.F - R;.F;
- R,.b
- Neu 2a' £x<a,.h,: thi kiem tra c66ng fio theo (2.5).
- Neu x < 2a': thi kiem tra theo cong thdc N.e £ Ra.Fa.(h0 - a').
- Neu x3 a,.h,: cau kien la lech tam be. Tinh x theo (2.11), (2.12), s, theo
(2.10), thay vao cong thoc (2.9) va (2.8) ca hai cong théc nay thoa man cau kien
maoi fiam bao an toan ve c0ong fo.
e) Cau kien chou keo fiung tam
- Khi tinh toan cau kien chiu keo fiung tam, coi betong khong tham gia chéu 16c
vi fia bo nét, toan boi 16¢ keo do cot thep chiu. Nieu kien ve kha nang chiu loc la:
N£R,F, (2.22)
- T6 cong thoc (2.22) de dang tinh ra dien tich cot thep khi fia biet 16c keo. Dien
tich tiet dien betong th66ng fiddc chon theo cau tao.
f. Tinh cau kien chou keo lech tam tiet dien chd nhat
* Troong hop lech tam 10N

X (2.21)
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- Cau kien chou keo lech tam 16n khi 16 doc lech tam N fiat ngoai pham vi F, va
F.. Voi tiet dien chél nhat:

M _h
e,=—>—-a
N 2
Cong thoc cb ban
NER,F, - R bh,a-R,F (2.23)
Ne£R,.bh2A+R,F.(h,-a) (2.24)
Nieu kien han che
2a £x<a,.h, (2.25)
va e, 3 g a (2.26)

Cac bai toan:
Bai toan 1: Tinh F, va F, khi bietb, h,, M, N, R,, R, va cac he so.

Khi e, 3 g a tinh theo keo lech tam I6n.

Lay x=a,.h, (t6cla a=a,;A=A,). Thay A=A,vao (2.24) ta co:
. _Ne- AR, bh?
" R.(h,- a9
-Neu F, 3 m,, .b.h, thay a =a,vao (2-23) ta co:

=L (N+R, bha, +R,F)

-Neu F, <m,, .b.h, lay F, =m,, .b.h,, bai toan trd thanh biet F, tinh F, theo dang
bai toan hai d606i hay

Bai toan 2: Tinh F, khi bietF,, b, h,, M, N, R, R, va cac he so.

Td cong théc (2.24) tinh Addic:
Ne- R..F.(n,-a)

R, .b.h2

A=

T6 A xac fionh fiddc a.
- Neu 2h_a f£afa, hoac 2a £x=a.h, £a,.h,, t0/(2-23) suy ra:

0

a

F :Ri_(N +R,bh,a+R,F)

a

- Neu a <2h_a hoac x <2a’, cot thep F, fiat s, <R,, cho phep dung x =2a’, td
0

phddng trinh momen vai trong tam F, ta co:
Ne £R,.F,(h, - a)

Bai toan 3: Kiem tra c60ng fio.
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- Chg tinh nho keo lech tam 16n khi e, 3 g a. Co hai trodng hop trong bai toan

kiem tra c6dng fiol.
- Thong th6é6ng chz kiem tra xem cau kien chou keo lech tam co fiu an toan ve:
coo6ng flo hay khong voi M va N tai tiet dien co b, h, R, R, F, va cac he so.
- Ta tinh AiGdic chieu cao vung nen x theo cong thoc sau:
R,F,-R,F -N
X =
R,.b

- Neu 2a £x<a,h, thay x hoac A=ad- 22 trong fio a :hi vao (2.24) fie
& Zg 0

kiem tra.

- Neu x < 2a’: kiem tra theo fiieu kien: N.e £R_.F,(h, - a).

- Neu x>a,.h, thay x =a,.h, hoic A =A, vao (2-24) fie kiem tra.
* Troong hdp lech tam be
Keo lech tam be xay ra khi e, 3 g a

Cong thoc ¢ ban
- Nieu kien ve cdding fio fiddc suy to phddng trinh can bang momen foi voi cac
truc Ai qua trong tam cot thep F, va F,:
Ne£R,.F.(n, - a) (2.27)
Ne £R,.F,(h, - a) (2.28)

Cac bai toan:

Bai toan 1: Tinh cot thep F, va F, khi biet cac fiieu kien khac.

Theo (2.27), (2.28) tinh fi6éc F, va F,. Dien tich cot thep phai thoa man
fieu kien:

Fo om va Fe s
b_ho rTlf'ﬂlﬂ bho mmn

Bai toan 2: Kiem tra c66ing fio.
Khi e, <2- a, cau kien chgz an toan khi bao fiam ca hai iieu kien (2.27) va

(2.28).
2.2. Bai tap va i giai
2.2.1. Cau kien chou nen fiung tam

Bai 1: Cho mot cot betong cot thep fio toan khoi theo phodng thang fidng,
chou nen fiung tam. Hai fiau ngam, chieu dai cot 3,6m. Kich thooc tiet dien cot
(bxh) = (20x20)cm, thuoc cong trinh cap 111, dung betong mac 200, cot thep nhom
Al. Tai trong tac dung len cot bao gom: Tai trong dai han P, =27,15T;va tai
trong ngan han la P, =15T.
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Yeu cau hay tinh toan va bo: tri cot thep cho cau kien tren?
Giai:
Toiieu kien flau bai tra phu luc 10 (phan Ket cau be tong cot thep) ta co:
R, =2100kG/cm?; R, =90kG/cm®.
B66c 1: Chon s6 fioi tinh toan:
ptt

360

B66c 2: Xac fionh tai trong tinh toan:

Ap dung cong théc: P, = Py N,

dh

+ Xac fionh mgy: to floimanh | = lo - 0536 _ 9
b 02
Tra phui luc 8 va noi suy bac nhat ta iddc j =099k m, =0,99

2715
Thay so: P, =—
y 099

+15=42,42(T).

Booc 3: Xac fionh noi 16c 16n nhat: N, =P, =42,42(T).
B66c 4: Tinh toan cot thep

N 10°

Smec_Rom,F, 42’33910- 90.0,85.0,85.20.20

=1 =Y =8,02(cm?).
2100

Bo6c 5: Boitri cot thep va kiem tra:
- Chon 4f16coF, =8,04cm?,
- Kiem tra ham 166ing cot thep:

chon

Myin = 0,05% <m :I:E*T.100%<mnax =3%

chon
R .100% = %.100% =2,01%<m, =3%

m:

Chon cot fai f 6khoang cach cot fiai la 20cm.
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4p16 C
fai D6C

20

20

Ket luan: Chon va boi tri thep: 4f16 fiat fieu 6 4 goc cua tiet dien.

Bai 2: Cho mot cot betong cot thep co tiet dien tron, fio toan khoi theo
phdong thang fidng, chiu nen fiung tam. Mot fiau ngam mot fiau khdp, chieu dai
cot 4m. Thuoc cong trinh cap Il1, dung betong mac 200, cot thep nhom All. Tai
trong tac dung len cot bao gom: Tai trong dai han N, =30,5T; va tai trong ngan
han laN,, =21T.

Yeu cau: Chon kich thééc tiet dien, tinh cot thep chou 16c?

Giai:
Toiieu kien flau bai tra phu luc 10 (phan Ket cau be tong cot thep) ta co:
R, =2700kG/cm?; R, =90kG/cm?; m,;, = 0,1%. Pit

Booc 1: Chon so fio tinh toan

Bodc 2: Chon kich thooc:

- Gia thiet: n=1% va j =1; thay vao cong thoc ta co: 8
N,=305+21=326T.
3
F, Ny __ 328100 _ = 278,632cm?
R +mR, 90+ 0,01.2700 .
-To F,=pr°p r—1/ 278,632 =9,42cm
314
Chon r =10cm
B66c 3: Tinh cot doc:
L
Xet uon doc: | :—:ﬂ:%goo—28>10® m,, =1vaj =098
r r
N, = Na +N -%+21 326T.
My, 1
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N 40,5.10°

—-m,.R,.F - 0,85.0,85.90.314.10
F=] == 0% = 4512cm®
R, 2700
Booc 4: Kiem tra
3% >12 =498 1002131065 m. =01%
F, 346154

Chon va bo tri cot thep: 4f12 lam cot chéu I6c.

Bai 3: Cho mot cot betong cot thep co tiet dien vuong, fio toan khoi theo
phdbng thang fidng, choiu nen fiung tam N, =137,3T. Chieu dai tinh toan cot
L, =4,2m. Thuoc cong trinh cap Il1, dung betong mac 200, cot thep nhom Al. He
so lam viec cua betong m,=0,85.

Yeu cau: Xac fionh kich thédc tiet dien, tinh cot thep chou 16c?

Giai:

To nieu kien fau bai tra phu luc 10 (phan Ket cau be tong cot thep)ta co:

R, =2300kG/cm?; R, =90kG/cm?;m . = 0,4%.

B66c 1: Chon kich thééc:

Gia thiet: n=1,05% va j =1

thay vao cong thoc ta co:

F = N, _ 137310°

R,+mR, 90+0,0105.2300

b=./F, =1202,8 = 34,681cm.
- Chon tiet dien cot: (40x40) cm.
B66c 2: Tinh cot doc

=1202,8cm?

Tra bang va noi suy bac nhat ta i6oc j =0,97375
- Tinh dien tich cot thep:

3
N m,.R,.F, 1;’2’%17%- 0,85.0,85.90.40°
F =] = =16,07cm’
R, 2300

Booc 3: Kiem tra va boi tri

M. = 04%<m= -2 100% = %.100% =1,004% <m, = 3%.

b
1 4p16

n. -n - —Z 17\
_Me"M_105 l004.100%:4,54%

m :LOO4 fiai P8 C

- Chon 8f16 co F, =16,08cm’ lam cot doc chiu 6.
- Chon cot fai: f 6,a200.

4p16

40

40

50



Bai 4: Cho mot cot betong cot thep fio toan khoi theo phodng thang fidng,
chou nen fiung tam, cot thep nhom Al co kich thédc tiet dien bxh = (25x25)cm.
Mot fiau ngam mot Aau khdp, chieu dai cot 4,3m. Thuoc cong trinh cap 11, dung
betong mac 200, cot thep fat 4f 16(8,04)cm?. Noi l6¢c do tai trong tinh toan thuoc
to hop l6c cd ban gay ra Ny, =35T,N,,, =10T.

Yeu cau: Kiem tra kha nang chou 16 cua cau kien?

Giai:

Toiieu kien flau bai tra phu luc 10 (phan Ket cau be tong cot thep) ta co:

R, =2100kG/cm?; R =90kG/cm?;m . =0.1%.

- : .
Xet uon doc: EO = %I = 0’72‘5130 =12,04>10® m, =09545,j =0,9545
N, =Na N = S +10=46,67(T).
m,, 0,9545

Ny £Ng =j.(m,.RF+R.F) =

=0,96.(0,85.90.25.25 + 2100.8,04) = 61753 (kG) = 61,753T.

N, =4667T <N, =61753T.

Ket luan: Cau kien fiu kha nang chou ldc.
2.2.2. Cau kien chou nen lech tam
a) Nen lech tam I6n

Bai 5: Cho mot cot betong cot thep chou nen lech tam, Mot fiau hgam mot
fau tol do, co tiet dien chd nhat (bxh) = (40x60)cm, thuoc cong trinh cap 11, chieu
dai cot 3,6m. Dung betong mac 200, cot thep nhom Al. Noai 16c do tai trong tinh
toan gay ra M, =24Tm, M, =10T.m, N, =65T,N , =30T. VOi a=a =4cm,

Yeu cau: Hay tinh toan cot thep F,,F,.

Giai:
Toiieu kien flau bai tra phu luc 10 (phan Ket cau be tong cot thep) ta co:

a, =065 A, =0439; R, =2100kG/cm?; R, =90kG/cm?; m,. = 0,2%;

h, =h- a=60- 4=56(cm).

‘ | :
Xetuondoc | =-2%= ml_ 2360 =12>10® m, =0,955
h h 60
o = My 24, 0,36923(m) » 36,923cm.
N, 65
m,, + 2. e(;‘:h 0,955 + 2. 36é%23
Mo = = =0,9798.
1+ 2.6;‘]’“ 14030923

N:ﬁ+N = 65 +30=96,338(T).

my O 09798
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My o 24

= +10 = 34,49(Tm).
My, 09798

h= 1 S = 1 - =1191
L. N aho | 96338 9206
400R_F&hy  40090.40.60 & 60 g
he, =1191.358 » 42,64(cm) > 0,3.h, = 0,3.56 =16,8(cm) ® nen lech tam 10n.

e=he, +g- a=42,64+%- 4 = 68,64cm

e = Ne- A R,bh} _ 96388.68,64- 0,439.90.40.56°
*  Ry(h,- a9 210056 - 4)
»15,2cm” > 0,002b.h, = 0,002.40.56 = 4,48(cm”).
Rbhea,- N _90.40.56.0,65- 96388
R : 2100

Ket luan: Chon va bo tri cot thep: F, =2f22; va F, = 4f 32.

Bai 6: Cho mot cot betong cot thep chiu nen lech tam, co tiet dien chd nhat
(bxh) = (30x50)cm, thuoc cong trinh cap 111, chieu dai tinh toan cot L, =4m. Dung
betong mac 200, cot thep nhom AIll. Noi l6c do tai trong tinh toan gay ra
My, =10Tm, M, =5Tm, N, =45T,N , =30T. Biet mien nen fa Mat
2f 20(6,28)cm?. Voi a=a =35cm.

Yeu cau: Hay tinh toan cot thep F, cho cau kien tren.

Giai:

Toiieu kien flau bai tra phu luc 10 (phan Ket cau be tong cot thep) ta co:

a, =0,6;A, =0,42;R, =2700kG/cm?*; R, =90kG/cm?;m, = 0.1%;

h, =h- a=50- 3,5=46,5(cm).

‘ |
Xet uon doc | :ﬁ:%:8<10® h=1m, =1

F = +15,2 » 31,7(cm?) > 4,48(cm?)

N =Ny, + N, =45+30="75(T).
M =My +M,, =10+5=15(T.m).
M 15
€ = N = o =0,20(m) =20cm >0,3h, = 0,3.46,5 =13,95(cm).

® nen lech tam 16n

e=h.eg, +g- a=1.13,95+5—20- 35=415(cm).

_Ne- R,F.(h,- a) _75.10°415- 2700.6,28.46,5- 35)

A 2 2
R, bh? 90.30.46,5

=0,408<A,
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28 _235_ 01505<a =057 <a, =0,6. Vay thoa man fileu kien han che.

h, 465
_ . _ 3
F - R, bh,a,- N VF = 90.30.46,5.0,6- 75.10 +6,28=5,007(cm?).
R 2700

a

F, =5007>F_ =0,001bh, =0,001.30.46,5=1395(cm?).

Chon va bo tri cot thep: F, =2f20, F, =2f18.

Bai 7: Cho mot cot betong cot thep chiu nen lech tam, mot fiau ngam mot
fau to do, co tiet dien chdl nhat (bxh) = (50x70)cm, thuoc cong trinh cap I, chieu
dai cot 3m. Dung betong mac 200, cot thep nhom All. Noi I6c do tai trong tinh
toan gay ra My, =26T.m, M, =20T.m, Ny =40T,N , =70T. VOi a=a =4cm.

Yeu cau: Hay tinh toan cot thep fioi xéng F,?

Giai:

Toiieu kien fau bai tra phu luc 10 (phan Ket cau be tong cot thep) ta co:

a, =0,6;A, =0,42;R, =2700kG/cm?; R, =90kG/cm?;m, = 0.1%;

h, =h-a=70- 4 =66cm.

‘ | :
Xet uon doc | :—O:EI:@:S,571<10® h=Lm,g =1

N =Ny, +N,, =40+70=110(T).
M =My, +M g, =26+20=46(T.m).

® nen lech tam lon.

e=he, +g- a:1.4J,82+77O- 4=72,82(cm).

(= N _110.10°
R,b 9050
2a =2.4=8<x=24,44<a h, =0,6.66=239,6(cm).

F=F = N.e- Rn‘.b.x.(h0 - 0,5.x)

R, (h, - a9
_110.10°.72,82 - 90.50.24,44.(66 - 0,5.24,44) _ 12,52 (cm?).
2700.(66 - 4)

Chaon va bo tri cot thep: F, = F, = 4f 20 co F, =12,56cm?®.

Bai 8: Cho mot cot betong cot thep chiu nen lech tam, mot fiau ngam mot
fau khop, co tiet dien chd nhat (bxh) = (40x70)em, thuoc cong trinh cap 11, chieu
dai cot 7m. Dung betong mac 200, cot thep nhom All. Noi I&c do tai trong tinh
toan thuoc to hop loc c¢d ban gay ra M, =40T.m, N =120T. Biet mien nen fia
fiat 4f 20 (Fe'1 :12,56)cm2, mien keo fia bo tri 4f 22 (F, =15,2)em?, Vi a=a = 4cm.

=24,44(cm).
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Yeu cau: Hay kiem tra kha naing chou ¢ cua cau kien?
Giai:
Toiieu kien flau bai tra phu luc 10 (phan Ket cau be tong cot thep) ta co:
a, =0,6;A, =0,42;R, =2700kG/cm?; R, =90kG/cm?;m,. = 0.1%;
h, =h- a=70- 4=66(cm).
I, _ml _ 07700
h h~
Gia thiet cau kien chou nen lech tam 16n:
(=N +R,F, - R,.F, _120.10° +2700.15,2- 2700.12,56
R,b 90.40
2a =2.4=8<x=31353<a,.h, =0,6.66=39,6(cm).
Do fiol cau kien chou nen lech tam I16n.

Xetuondoc | =

=7<10® h=Lmg, =1

=31,353(cm).

e=he, +E- a=1.33,33+7—20- 4 =64,33(cm).
- Cau kien se fiu kha nang chou 16c neu thoa man fiieu kien (*):
Ne£R,.bx.(h, - 05x)+R, F.([h,-a) (*)
Ne =120.10°.64,33 = 7720000(kG.cm) = 77,2T.m.(1)
R, bx(h, - 05x)+R..F.(h, - a)=90.40.31,353(66- 0,5.31,353) +
+2700.12,56.(66 - 4) = 8224575(kG.cm) = 82,22475T.m (2)
Ket luan: (1) < (2) ® (*) iddc thoa man vay cau kien fiu kha nang chou l6c.
b) Nen lech tam nho
Bai 9: Cho mot cot betong cot thep chiu nen lech tam, co tiet dien chd nhat
(bxh) = (30x60)cm, hai fiau lien ket khop, thuoc cong trinh cap 11, chieu dai cot
5m. Dung betong mac 200, cot thep nhom All. Noi 16c do tai trong tinh toan gay
ra My, =156T.m, M, =4T.m, N, =76T,N,, =41T. VOi a=a =4cm.
Yeu cau: Hay tinh toan cot thep F,vagF,?
Giai:
Toiieu kien flau bai tra phu luc 10 (phan Ket cau be tong cot thep) ta co:
a,=06;A, =042 R, =2700kG/cm?; R, =90kG/cm?*;m, . = 0.1%;
h, =h- a=60- 4=56¢c(m).

Xet uon doc | :I—O:ﬂ:@:8,33<10® h=Lmg =1
h h 60
N:%mngh :?+41:117(T).
edh
M :—n'\fdh +Mngh :El’6+4:19,6(Tm)

edh
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® nen lech tam be.

he, <0,2h, =0256=112® x=h- (18+ Or’|5h

- l4a,).he,

0

0,5.60

=60- 18+ - 14.0,621.16,75 = 34,94(cm) < h, = 56cm.
e 9

e=he, +g- a=1.16,75+6—20- 4=42,75(cm).

s,=(1- "eyr =& 116750570 - 1892 4(kG/cm?).

a h a

0 e [}

F = N.e- R,.bx.(h, - 0,5.x)

¢ R,(h, - a9
_117.10°42,75- 90.30.34,9456 - 05.34,94) 9.736(cm?)

2700.(56 - 4) ! '

F. =9,736cm? > F,,. =0,002b.h, = 0,002.30.56 = 1,68(cm?).

=1 [R,bx+R.F.- N)

S a

= Wlu (90.30.34,94 + 2700.9,736 - 117.10°) =1921(cm?) > F,,,, =1,68cm”

Chon va boitri cot thep: F, = 2f 25 va F, =1,921cm?lay bang cot thep cau tao
la 2f16,co F, = 4,02cm®.

Bai 10: Cho mot cot betong cot thep chiu nen lech tam, hai fiau lien ket
khop, co tiet dien chdl nhat (bxh) = (20x50)cm, thuoc cong trinh cap 11, chieu dai
cot 4m. Dung betong mac 250, cot thep nhom All. Noi 16c do tai trong tinh toan
thuoc to hop I6ic ¢d ban gay ra M =12Tm, N=110T.m. Mien nen fia fat 4f 22
(F. =15,2em?, mien keo fia bo tri 2f16 (F, =4,02)em?, Vdi chieu day bao ve
a=a =4cm.

Yeu cau: Hay kiem tra kha nang chou loc cua cau kien?

Giai:

Toiieu kien flau bai tra phu luc 10 (phan Ket cau be tong cot thep) ta co:

a, =062 A, =042R, =2700kG/cm?; R, =110kG/cm?;m, = 0,1%;

h, =h- a=50- 4=46(cm).
Xet uon doc | :I—O:ﬂ:@:8<10® h=1Lmg, =1
h h 50

Gia thiet cau kien chou nen lech tam I16n, cau kien se fiu kha nang chou I6c
neu ca (*) va (**) fieu thoa man:

Ne£R, bx&h, - 22+R.Flh,-a) (¥

e 2g
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NE£R, bx+R,F -s,F (**)
-Tinh g,, x, €, s,

0,5h

rx=h- g+ 2 0,5.50

-14a,)he, =50- A8+ - 1,4.0,621.10,9 = 33,6(cm).
e %]

0

+ e=he0+g- a=1.10,9+570- 4=319(cm)..

s, =(1- 2oy r =& 10905700 2060, 2(kG/cm?).
0 e 46 g
N.e =110.10%31,9 = 3509000(kG.cm) = 35,09T.m. (1)
Rn.b.x.g%o S X0, R'a.F;.(hO - a')
e 2g
=110.20.33,6.326 - %’6% 2700.15,2.(46 - 4) = 3882144 » 38,82(T.m). (2)
e 1]
N =110T. (3)
R, bx+R,.F -s,F =
=110.20.33,6 +2700.15,2- 2060,2.4,02 » 106678(kG) » 106,678T. (4)

Ket luan: (1) < (2) va (3) > (4) ® (*) thoa man, nhong (**) khong thoa
man, nen cau kien khong fiu kha nang chou I&c.
2.2.3. Cau kien chou keo
a) Cau kien chou keo fiung tam

Bai 11: Cho mot cau kien chiu keo fiung tam co kich thuoc tiet dien la
(bxh) = (20x20)cm, thuoc cong trinh cap 111, dung be tong mac 200, cot thep nhom
All. Noi léc do tai trong tinh toan thuoc to hdp I6ic cd ban gay ra N=16,5T.

Yeu cau: Hay tinh toan cot thep chou l6c F,?

Giai:
Toiieu kien flau bai tra phu luc 10 (phan Ket cau be tong cot thep) ta co:

R, =2700kG/cm?; R, =90kG/cm?;m,, = 0,4%;
Ap dung cong thoc:

N _16,4.10° 2 2
NER,F,® F, =—=—"—"—=6111(cm°) >m,,.F, =0,004.20.20 =16 (cm~).
a'' a a Ra 2700 ( ) rnmn b :L ( )
Ket luan: Chon va bo tri 4f14(6,16)cm? fieu theo chu vi cua tiet dien (tai 4

goc).

Bai 12: Cho mot cau kien chiu keo fiung tam co kich thuoc tiet dien chd
nhat la (bxh) = (20x40)cm, thuoc cong trinh cap 111, dung be tong mac 200, cot
thep nhom All. Noi I6c do tai trong tinh toan thuoc to hdp lI6c c6 ban gay ra
N=20T. Na fiat 4f16(8,04)cm? tai 4 goc cua tiet dien.
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Yeu cau: Hay kiem tra kha nang chou cua cau kien.

Giai:

Toiieu kien flau bai tra phu luc 10 (phan Ket cau be tong cot thep) ta co:
R, =2700kG/cm?; R, =90kG/cm?;m, = 0,4%;

Kiem tra fiieu kien bao fiam an toan theo cong thoc:

NENg, =R,.F, (¥

N = 20T. Q)

Ny, =2700.8,04 = 21708(kG) = 21,708T. (2)

(1) < (2). Vay thoa man fiieu kien (*), cau kien fiu kha nang chou l6c.

b) Cau kien chou keo lech tam:

- Keo lech tam 10n:

Bai 13: Cho mot cau kien chiu keo lech tam co tiet dien chd nhat
(bxh) = (20x40)cm, thuoc cong trinh cap 111, dung be tong mac 200, cot thep nhom
All. Noi l6c do tai trong tinh toan thuoc to hdp l6c c6 ban gay ra
M =15T.m, N=312T. Vbi a=a =4cm.

Yeu cau: Hay tinh toan cot doc cho cau kien tren.

Giai
Toiieu kien fau bai tra phu luc 10 (phan Ket cau be tong cot thep) ta co:

a, =062 A, =042 R, =2700kG/cm?;R , =90kG/cm?*;m. = 0,2%;

h, =h- a=40- 4=36(cm).

€, = M :£ =0,4808(m) =48,08cm >D - azﬂ - 4=16(cm).
N 312 2 2
® keo lech tam I6n.
e=e,- 2% a=4808- B9 4=32,08(cm).
e2g €29
e=g+ éadﬂ_g a =48,08+ 8@9- 4.=64,08(cm).
e2g €20
_ 2 3 _ 2
g = Ne: AR bh; _31,210°32,08- 04290.2036° _ )10 oy
R, (h, - a9 2700.(36- 4)

Chon va bo tri cot thep F, theo cau tao 2f14(3,08)cm?
A Ne- R.F.(h,-a)_312.10%- 2700.308(36- 4)

k > = 0,314.
R, bh? 90.20.36
® a=039>22 =24 _0mvaa<a,
h, 36
3
£ N RFg.b.hO.a +p = 31210 +297(()).§O.36.0,39 £ 308> 24(em?) >, bh.

a

Chon va bo tri: F, :4f 28 (24,63cm 2).
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24,63- 24

Kiem tra: Dm= .100% = 2,64% b fiat yeu cau.

Bai 14: Cho mot cau kien chiu keo lech tam co tiet dien chd nhat
(bxh) = (40x60)cm, thuoc cong trinh cap 11, dung be tong mac 200, cot thep nhom
Alll. Noi loc do tai trong tinh toan thuoc to hop l6c c6 ban gay ra
M =30,2Tm, N=75T. VOi a=a =4cm.

Yeu cau: Hay tinh toan cot doc cho cau kien tren?

Giai
Toifieu kien flau bai tra phu luc 10 (phan Ket cau be tong cot thep) ta co:

a, =062 A, =042 R, =3400kG/cm?; R, =90kG/cm?;m, = 0,4%;

h, =h- a=60- 4=>56(cm).

® keo lech tam lon.

e=e,- 2% a=1027- B8 4214 27(cm).
e2g €2g

e=e, +8dq—9- a :40,27+¢a§£9-
e2g €2g

£ = Ne- A R,bhg _ 75.10°.14- 0,42.90.40.56°

* Ry(h,- a9 3400.(56- 4)

Chon va boi tri cot thep F, theo cau tao 3f14(4,62)cm?

Tinh lai A:

A Ne- R,.F,(h, - @) _ 75.10° - 3400.4,62,(56 - 4)

R, .bh? 90.40.56°

® a-= 0,02<2h—a :% =013® lay x = 2a fie tinh toan.

0
E - N.e _ 75.10%.66,27
* R,.(h,- a9 3400.56- 4)

Chon va boi tri: F, theo cau tao 4f 30 coF, = 28,27cm?®.

Bai 15: Cho mot cau kien chiu keo lech tam co tiet dien chd nhat
(bxh) = (20x50)cm, thuoc cong trinh cap 11, dung be tong mac 200, cot thep nhom
Cll. Noi l6c do tai trong tinh toan thuoc to hop ldéc c6 ban gay ra
M =150kNm, N =275nN. Na fiat 6 mien nen 2f16 (F, =4,02kcm?, mien keo fia bo
tri 3f30 (F, =21,21)cm?, Vi a=a =35cm.

Yeu cau: Hay kiem tra c00ng o tai tiet dien tren.

Giai
Toiieu kien flau bai tra phu luc 10 (phan Ket cau be tong cot thep) ta co:

a, =062 A, =042 R, =2700kG/cm?; R, =90kG/cm?;

4=66,27(cm).

»-20(m*) <0

» 0,02.

» 2811(cm?) >m,,.b.h, =8,96(cm?).
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h, =h- a=50- 35=46,5cm.

€, = M =£O =0,5455(m) =54,55cm >2- a=5—2O - 35=215(cm).
® keo lech tam I6n.
e=e,- 8‘*—19+a:54,55- 8@4’559+ 3,5 = 33,045(cm).
e2g e a
- Té cong thoc:N £R .b.h,.a+R,.F - R,.F,, taco:
_R,F,-R,.F,- N _2700.21,21- 2700.4,02- 275.10
- R,bh, - 90.20.46,5°
a=0,226<a,=0,6
a >2—a:@:0,152 ® A =0196.

h, 46

Ket luan: Vay thoa man fiieu kien han che cua keo lech tam 16n.

Nieu kien fie cau kien fiu kha nang chiu ldc la:

Ne£R,.bh2A +R,F. (h,-a) *)

Ta co: N.e=275.10%33,045=908738(kG.cm). (1)
R,bh2A.+R.F.(h,- a)=

=90.20.46,52.0,196 + 2700.4,02.(46,5- 3,5) » 1229564(kG.cm). (2)

Ket luan: (1) < (2) ® thoa man fiieu kien (*). Vay cau kien fiu kha nang
chou ldc.

- Keo lech tam nho:

Bai 16: Cho mot cau kien chiu keo lech tam co tiet dien chd nhat
(bxh) = (20x40)cm, thuoc cong trinh cap 11, dung be tong mac 200, cot thep nhom
CIl. Noi l6c do tai trong tinh toan thuoc to hop loc cd ban gay ra
M =120kNm, N =800kN.

Yeu cau: Hay tinh toan cot thep doc cho cau kien tren?

Giai:

Toiieu kien flau bai tra phu luc 10 (phan Ket cau be tong cot thep) ta co:

a, =062 A, =042 R, =2700kG/cm?; R, =90kG/cm?*;m. = 0,2%;

h, =h- a=40- 3=37(cm).

a

=0,226.

X _M:@:o,ﬁ(m):l&m <D- a:4—0- 3=17(cm).
N 800
® keo lech tam be.
e:%‘“_Q- e, - a:éeiog- 15- 3=2(cm).
€29 e2g
e =g, +§_19- a :15+§‘4;09- 3=32(cm).
€29 e2g
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. Ne _ 800.10%2
|:e1 — L=
R,.h,- &) 2700(37- 3)
_ Ne _ 800.10%32
|:a - . =
R.lh,- &) 2700(37- 3)

Bo tri: F,:2f12(2,26cm 2} F, : 4f30(28,27cm?)

Bai 17: Cho mot cau kien chiu keo lech tam co tiet dien chd nhat
(bxh) = (30x60)cm, thuoc cong trinh cap |1, dung be tong mac 200, cot thep nhom
CIl. Noi l6c do tai trong tinh toan thuoc to hop loc cd ban gay ra
M =15kNm, N=75kN. Na fiat & mien nen 2f14 (F, =308fcm?, mien keo fia bo
tri 4f22 (F, =15,2)em?, Voi a=a =4cm.

Yeu cau: Hay kiem tra c00ng o tai tiet dien tren.

Giai:

To nieu kien fau bai tra phu luc 10 (phan Ket cau be tong cot thep)ta co:

a, =062 A, =042 R, =2700kG/cm?; R =90kG/cm?;

h, =h- a=60- 4=56(cm).
e, =M=£O=O,2(m):200m <N a=@- 4=26(cm).
N 750 2 2

® keo lech tam be.
85;09- 20- 4=6(cm).
€29

e =g, +8Eh—9- a :2o+8@9- 4 = 46(cm).
e2g €29

=1,74(cm?) >m,,,.b.h, =0,002.20.37 =1,48(cm?).

=27,88(cm?) >m,,,.b.h,

_aho _
e=C-+ g,- a=
€29

Cau kien sel fiu kha nang chou l16c neu ca (*) va (**) fieu thoa man:
Ne<R.F.(n,-a)0 75.10%6 < 2700.3,08(56 - 4)

U 45000 < 432432kGem. *)

Ne £R,F,(h,- a)0 75.10246 < 2700.15,2(56 - 4)

U 345000 < 2134080kGem. (**)

Ket luan: Ca (*) va (**) fieu thoa man, vay cau kien fiu kha nang chou l6ic.
2.3. Bai tap

2.3.1. Cau kien chou nen fiung tam

Bai 1: Cho mot cot betong cot thep fio toan khoi theo phodng thang fidng,
chou nen fiung tam. Mot fiau ngam mot fiau khép, chieu dai cot 4,0m. Kich th66c
tiet dien cot (bxh)=(25x25)cm, thuoc cong trinh cap 111, dung betong mac 200,
cot thep nhom Al. Tai trong tac dung len cot bao gom: Tai trong dai han
Py, =40.1T, va tai trong ngan han la P, = 23T.

Yeu cau hay tinh toan va boi tri cot thep cho cau kien tren?

Nap so: F, =12,5cm?; chon 4f 20co F, =12,56cm?,
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Bai 2: Cho mot cot betong cot thep co tiet dien tron, fio toan khoi theo
phdong thang fidng, chiu nen fiung tam. Mot fiau ngam mot fau td do, chieu dai
cot 2m. Thuoc cong trinh cap 11, dung betong mac 200, cot thep nhom All. Tai
trong tac dung len cot bao gom: Tai trong dai han N, =88,6 T;va tai trong ngan
han laN, , =36,4T.

Yeu cau: Chon kich thééc tiet dien, tinh cot thep chou 16c?

Nap so: r = 20cm, F, =16,05cm?; chon 8f16co F, =16,08cm?.

Bai 3: Cho mot cot betong cot thep co tiet dien vuong, fio toan khoi theo
phdong thang fidng, chou nen fiung tam N, =40,4T.Mot fiau ngam mot fiau
khép. Chieu dai tinh toan cot 4,5m. Thuoc cong trinh cap 11, dung betong mac
200, cot thep nhom Al. He so lam viec cua betong m,=0,85.

Yeu cau: Xac fionh kich thddc tiet dien, tinh cot thep chou 16¢?

Nap so: b =20cm,F, =8,03cm?; chon 4f16co F, =8,04cm?.

Bai 4: Cho mot cot betong cot thep fio toan khoi theo phodng thang fidng,
chou nen fiung tam, cot thep nhom Al co kich thédc tiet dien bxh = (40x40)cm.
Mot fiau nhgam mot fiau t6 do, chieu dai cot 3m. Thuoc cong trinh cap I, dung
bettong mac 200, cot thep fiat 8f 18(20,36)cm?. Noi I8¢ do tai trong tinh toan thuoc
to hop l6¢ c6 ban gay ra N, =60T, N, =30T.

Yeu cau: Kiem tra kha nang chou 16c cua cau kien?

Nap so: N, =9553T < Ny, =150,292T b Dam fiu kha nang chou loc.
2.3.2. Cau kien chou nen lech tam

Bai 5: Cho mot cot betong cot thep chou nen lech tam co tiet dien chd nhat
(bxh) = (25x50)cm. Hai fiau lien ket khop, thuoc cong trinh cap I, chieu dai cot
5,6m. Dung betong mac 200, cot thep nhom Al. Noi I6c do tai trong tinh toan
thuoc to'hop I6c ¢6 ban gay ra:M, =15Tm, M, =5T.m,

Ny, =282T,N,, =12T. VOi a=a =4cm.

Yeu cau: Hay tinh toan cot thep F,,F,?

Nap so: F, =12,48cm?; F, = 23,77cm?.

Bai 6: Cho mot cot betong cot thep chiu nen lech tam, co tiet dien chd nhat
(bxh) = (20x40)cm. Hai fiau lien ket khop, chieu dai cot 3,5m. Thuoc cong trinh
cap I1l. Dung betong mac 200, cot thep nhom All. Noi 16 do tai trong tinh toan
thuoc to hop I6ic co ban gay ra M, =565Tm,

M., =25Tm, N, =24T,N_, =15T. Biet mien nen fia fiat 2f 20(6,28)cm?. VOi
a=a =35cm.

Yeu cau: Hay tinh toan cot thep F, cho cau kien tren?

Nap so: F, = 4,002cm?; chon 2f16coF, = 4,02cm?.
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Bai 7: Cho mot cot betong cot thep chiu nen lech tam, hai fiau lien ket
khop, co tiet dien chd nhat (bxh) = (20x40)cm, thuoc cong trinh cap 111, chieu dai
cot 3,5m. Dung betong mac 200, cot thep nhom All. Noi 16c do tai trong tinh
toan thuoc to hdp l6c c6 ban gay ra M, =6,45T.m,

M, =4,2T.m, Ny, =20T,N,_, =10T. VOi chieu day bao ve a=a =4cm.

Yeu cau: Hay tinh toan cot thep fioi xéng F,?

Nap so: F, =F, =8,02cm?; chon 4f16coF, =8,04cm?.

Bai 8: Cho mot cot betong cot thep chou nen lech tam, hai fiau ngam, co tiet
dien chdi nhat (bxh) = (20x50)cm, thuoc cong trinh cap |1, chieu dai cot 7m. Dung
betong mac 200, cot thep nhom All. Noi 16c do tai trong tinh toan thuoic to hop
[oc c6 ban gay ra M, =22T.m, N=50T. Biet mien nen fa fat 4f16
(F. =8,04kcm?, mien keo fia bo tri 418 (F, =10,18)cm?,V6i a=a =35cm.

Yeu cau: Hay kiem tra kha naing chou loc cua cau kien?

Nap so: Ne=32,75T.m>R, bx.(h, - 05x)+R.F.(h, - a)=2695T.m
Vay cau kien khong fiu kha nang chou I&c.

Bai 9: Cho mot cot betong cot thep chiu nen lech tam, co tiet dien chd nhat
(bxh) = (25x50)cm, mot fiau ngam mot fau lien ket khop, thuoc cong trinh cap I,
chieu dai cot 4m. Dung betong mac 200, cot thep nhom All. Noi 16c do tai trong
tinh toan thuoc to hop l6c c6 ban gay ra M, =8T.m,

M, =23T.m, Ny, =50T,N , =38T. VOi a=a =35cm.

Yeu cau: Hay tinh toan cot thep F, va F,?

Nap so: F, =612cm?;F, = 0,79cm?.

Bai 10: Cho mot cot betong cot thep chiu nen lech tam, mot fiau ngam mot
fau khop, co tiet dien chd nhat (bxh) = (30x60)cm, thuoc cong trinh cap 11, chieu
dai cot 4m. Dung betong mac 250, cot thep nhom All. Noi Iéc do tai trong tinh
toan thuoc to hop l6c co ban gay ra M =15T.m, N =165T.m. Mien nen fia fat
4128 (F. =24,63kcm?, mien keo fia bo tri 2f 20 (F, =6,28)cm?, V6i chieu day bao
vel a=a =4cm,

Yeu cau: Hay kiem tra kha naing chou ¢ cua cau kien?

Nap so: Cau kien khong fiu kha nang chou l6c.

2.3.3. Cau kien chou keo
a. Cau kien chou keo fiung tam

Bai 11: Cho mot cau kien chiu keo fiung tam co kich thuoc tiet dien la
(bxh) = (20x 20)em, thuoc cong trinh cap 111, dung be tong mac 200, cot thep nhom
All. Noi léc do tai trong tinh toan thuoc to hdp l6ic cd ban gay ra N=16,5T.

Yeu cau: Hay tinh toan cot thep chou I6ic F,?
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Nap so: F, =6,111cm?; chon 4f14coF, = 6,16cm?.

Bai 12: Cho mot cau kien chiu keo fiung tam co kich thuoc tiet dien chd
nhat la (bxh) = (25x50)cm, thuoc cong trinh cap 111, dung be tong mac 200, cot
thep nhom All. Noi l6c do tai trong tinh toan thuoic to hdp Iéic c6 ban gay ra
N=25T. Na fiat 4f18(10,18)cm? tai 4 goc cua tiet dien.

Yeu cau: Hay kiem tra kha naing chou cua cau kien?

Nap so: N£ N, =27,486T b Cau kien fiu kha nang chou léc.
b. Cau kien chou keo lech tam

Bai 13: Cho mot cau kien chiu keo lech tam co tiet dien chd nhat
(bxh) = (30x50)cm, thuoc cong trinh cap 111, dung be tong mac 200, cot thep nhom
All. Noi l6c do tai trong tinh toan thuoc to hdp l6c c6 ban gay ra
M =27T.m, N=385T. VOi a :%a: 4cm.

Yeu cau: Hay tinh toan cot doc cho cau kien tren?
Nap so: F, =0,44cm?;F, = 36,76cm>.

Bai 14: Cho mot cau kien chiu keo lech tam co tiet dien chd nhat
(bxh) = (20x40)cm, thuoc cong trinh cap 11, dung be tong mac 200, cot thep nhom
Alll. Noi loc do tai trong tinh toan thuoc to hop l6c c6 ban gay ra
M =6,5Tm, N=20T. Vdi a=a =4cm.

Yeu cau: Hay tinh toan cot doc cho cau kien tren?

Nap so: F, =-7,08cm?;F, =11,22cm?. F,- boi tri theo cau tao; F,- chon
3f 22.

Bai 15: Cho mot cau kien chiu keo lech tam co tiet dien chd nhat
(bxh) = (20x50)cm, thuoc cong trinh cap 1, dung be tong mac 200, cot thep nhom
CIl. Noi l6c do tai trong tinh toan thuoc to hop loc cd ban gay ra
M =8T.m, N=18T. Na fiat 6 mien nen 214 (F, =308)cm?, mien keo fia bo tri
3f 25 (F, =14,73)cm?,V6i a=a =35cm.

Yeu cau: Hay kiem tra c00ng o tai tiet dien tren?

Nap so: Cau kien fiu kha nang chiu loc

Bai 16: Cho mot cau kien chiu keo lech tam co tiet dien chd nhat
(bxh) = (20x40)cm, thuoc cong trinh cap 11, dung be tong mac 200, cot thep nhom
CIl. Noi l6c do tai trong tinh toan thuoc to hop loc cd ban gay ra
M =20Tm, N=127T. LOp bao ve a :%a: 3,5cm.

Yeu cau: Hay tinh toan cot thep doc cho cau kien tren?

Nap so: F, =2,68cm?;F, = 44,36cm?.

Bai 17: Cho mot cau kien chiu keo lech tam co tiet dien chd nhat

(bxh) = (20x40)cm, thuoc cong trinh cap 11, dung be tong mac 200, cot thep nhom
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CIl. Noi l6c do tai trong tinh toan thuoc to hop loc cd ban gay ra
M =08T.m, N=5T. Tren cau kien fia bo tri 6 mien nen 2f12 (F. =2,26)m?,
mien keo fia boitri 4f 20 (F, =1256)cm?, Vi a=a =35cm.
Yeu cau: Hay kiem tra c60ng o tai tiet dien tren?
Nap so: Cau kien fiu kha nang chou léc.
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