Céng ty Hoéa Chéat Xay Dung Phwong Nam

Phén 2

Vi DU TiNH TOAN

Vidu1
TINH TOAN KHUNG NGANG NHA MOT TANG BA NHIP

Sé liéu cho trudc

Nha céng nghiép mét tang lip ghép, ba nhip déu nhau, L = 24 m, ciing cao
trinh ray B = 8 m. 8 méi nhip c6 hai cau truc chay dién, ché d6 lam viéc trung binh,
stic truc @ = 20 / 5 t. Budc ¢t @ = 6 m, chifu dai khéi nhiét d6 1a 60 m. Dia diém
x&y dung : Ha Noéi.

I. Lua chon kich thudc cla cac cau kién

1. Chon két cdu mdi

Véi nhip L = 24 m, c6 thé chon kot cdu dan bétong c6t thép dang hinh thang,

dan gay khic hodc dang dan vom. o day chon dan giy khic, chiéu cao giita dan 1a
3.2 m.

- Chon ctta mai chi dit 6 nhip gitta, rong 12 m, cao 4 m.
Cac 16p mai dugc ciu tao tu trén xuéng nhu sau ;
- hai 16p gach 1a nem ké ca vita 16t day 5 cm ;
- 16p béténg nhe cach nhiét day 12 cm ; )
- 16p bétong chéng tham day 4 cm -
- panen mai la dang banen sudn, kich thuéc 6 x 1,5 m, cao 30 cm.

Téng chidu day cac lép mai: t=5+ 12+ 4 + 30 = 51 cm.
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2. Chon dd@m cdu truc

Vé6i nhip dam cau truc 6 m, sic truc 20 t, chon dam cau truc theo thiét k& dinh
hinh & bang 1.1.1 ¢c6 H, = 1000 ; b = 200 ; b, = 570 ; . = 120, trong ludng 4,2t.

3. Xdc dinh cdc kich thudc chiéu cao ciia nha

L&y cao trinh nén nha tuong tng véi c6t + 0,00 dé€ xac dinh cac kich thudc
khac.

Cao trinh vai cdt V=R-(H,+H.),
R -caotrinhraydichoR=8m;

H, - chiéu cao ray va cac 16p dém, H,=0,15m;

H, - chifu cao dam cau truc, H.=10m,
V=8-(0,15+1)=6,85m.
Cao trinh dinh cot D=R+H,+a,,

H.,, - chiéu cao cau th,lc, tra bang 2 phu luc I véi stic truc 20 t ¢6 H,, = 2,4m :
a,; - khe hd an toan tit dinh xe con dén mit dudi két cdu mang luc mai, chon
a; = 0,15 m, ddm bao a; 20,1 m.
D=8+24+015=10,56 m.
Cao trinh dinh mdi M=D+h+h,, +¢
h - chiéu cao két cAu mang lyc mai, A = 3,2 m;
Aoy - chifu cao clta mai, A, = 4,0 m;
¢t - tdng chifu day cac 16p mai, ¢ = 0,51 m.
Cao trinh dinh mai 6 nhip th hai ¢é cia mai
M,=10,656+3,2+4+0,561=18,26 m.
Cao trinh mai ¢ hai nhip bién khéng c6 clta mai
M,=10,656+3,2+0,61=14,26 m .

4. Kich thudc cét

Chiéu dai phan cot trén H =D-V=10,55-6,85=3,7m.
Chiéu dai phan cot dudi H;=V%ta, =685+0,5=17,35m.

a, 13 khoang cach tit miit nén dé€n mit méng, chonay = 0,5 m .
Kich thudc tiét dién c6t chon nhu sau :

- Bé rong c6t b chon theo thiét k& dinh hinh, thong nhat cho toan b$ phan cot
trén va cot dudi, cho ca ¢4t bién 1an cot gitia b = 40 cm, théa man diéu kién
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H,/b = 1735/0,4=184 <25,
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Hinh 2.1.1. Mt cit ngang va chi tiét

- Chiéu cao tiét dién phan c6t trén cot bién h, = 40 cm, théa man didu kién
ay=A-h-B;=75-40-26=9cm > 6 cm.

8 ddy A - khoang cach tit truc dinh vi ( mép ngoai ¢t bién ) dén tim dam cau truc,
A=75cm;
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B, - khodng cach tit tim dam cAu truc dén mép cau truc, tra bang phu luc I,
Bi =26 cm.

- Chiéu cao tiét dién phan ¢t dudi cot bién hy = 60 cm, théa min diéu kién
ha>Hy /14=7,35/14=0,525 m

- Cbt gitta chon h¢ = 60 cm, ~q = 80 cm, cac diéu kién tuong tu nhu cot bién déu
théa mén.

- Kich thuéc vai c6t sé bd chon kA, = 60 cm, khodng cach tit truc dinh vi dén
mép vai 1a 100 cm, géc nghiéng 45°.

Hinh dang, kich thudc mit cit ngang va mét s8 chi tiét cho trén hinh 2.1.1.
Il. Xac dinh tai trong
1. Tinh tai mdi

PhAn tinh tai do trong lugng ban than cac 16p mai tac dung trén 1m® mit bing
mai xac dinh theo bang 2.1.1

Bdng 2.1.1. Cau tao va tai trong cua cac 16p mai

Tai trong Hé s6 Tai trong
o tiéu chudn vUot tai " tinh toan
Cac I1dp mai
kG/m? kG/m?
1 Hai 18p gach 14 nem ké ca vita, day 5cm,
y = 1800 kG/m® 90,0 13 117,0
0,05 x 1800
2 L8p bétdong nhe cach nhiét, day 12 cm,
y = 1200 kG/m® 144,0 1,3 187,2
0,12 x 1200
3 Ldp béténg chdéng tham,day 4 cm,
y = 2500 kG/m’® 100,0 1,1 110,0
0,04 x 2500
4 Panen 6 x 1,5 m, trong Iugng mot tam ké
ca bétong chén khe 1,7 t 189,0 1.1 208,0
1700/9
5 T8ng cong 523,0 622,2

Tinh tai do trong lugng ban thin dan mai nhip 24m, 14y theo bang 1.2.1 la
9,6t hé s6 vugt tdin = 1,1.
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G,=96x1,1=10.56¢t.
Trong lugng khung clta mai réng 12 m, cao 4 m 18y 2,8t ; n =1.1
G,=28x11=3.1¢.
Trong lugng kinh va khung cita kinh lay 500 kG / m,véin =1,2
gx =500 x1,2 =600 kG /m.
Tinh tai mai quy vé luc tap trung G, tac dung d nhip bién khéng cé ctta mai
G, =05(G, +gaL)=0,5(0,56 + 0.622x6x24 ) = 50,08 t.
O nhip gitta c6 clta mai ‘ '
Gn2=05(G +gaL+Gy+2gca):
G2 = 0,5 (10,56 + 0,622 x 6 x 24 + 3,1 +2 x 0,6 x 6 ) = 55,23 t.
Cac luc G, G ,,» ddt cach truc dinh vi 0,15 m.
2. Tinh tdi do d@ém céu truc
Gi=G.tag,
G. - trong lugng ban than dam cau trucla 4,2 t;
g, - trong lugng ray va cac 16p dém, 1y 150 kG/m
G3=1142+6x0.15)=5,61t¢.
Tai trong Gy dit cach truc dinh vi 0,75m.
3. Tinh tai do trong luong ban than cot
Tai trong nay tinh theo kich thudc ciu tao cho tung phan cot.
Cot bién co :
phan cot trén : G;=0,4 x 0,4 x 3,7 x 2,5 x 1,1 = 1,63t ;
06+1

phan c6t dudi: Gy = (0.4 x 0,6 x 7.35 + 0.4 0.4)x 25 x 1,1 =52t.

2

cot gitacoé: G¢=0.4x 0,6 x 3,7x 2,5 x 1,1 = 2,44t ;

0.6+1,2
Gy = (0,4x0,8x7,356 + 2x0,4 ——— 0,6 ) x 2,6x1,1 = 7,7t
2

Tuong xiy gach 1 tudng tu chiu luc nén trong lugng ban than cta né khong
gay ra noi lyc cho khung.
4. Hoat tdi mdi
Tri s6 hoat tai mai tiéu chudn phan bd déu trén mét mét vuéng mit bing mai
14y 75 kG/m®>. n = 1.3. Hoat tai nay dua vé thanh lyc tap trung P, dit g dau cot.
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P,=05xnxpy,xaxL =0,5x13x75x6x24="7020 kG = 7,02t.
Vi tri ting P,, dit trung véi vi tri cia ting G,,.
5. Hoat tdi cdu truc
a. Hogt tdi diing do cdu truc
Véis6 lidu cAu trucdacho Q@ =20/5¢.

Nhip cau truc Ly = L - 20 = 24 - 2 x 0,75 = 22,5m. ch& d6 1am viéc trung binh.
tra bang 2 phu luc I ¢6 cac s6 lidu vé cau truc nhu sau :

Bé rong cau truc B=6,3m.

Khoang cach hai banh xe K= 4,4m .

Trong luong xe con G = 8,56t .

Ap luc tidu chuén 16n nhat 1én méi banh xe cau truc P, = 22,0t .
Hé s6 vugt tai theo TCVN 2737 - 1995, n = 1,1

Ap luc thdng ding l6n nhat do hai cau tryuc ding canh nhau truyén lén vai cot
D,.... xac dinh theo dudng anh hudng phan lyc nhu hinh 2.1.2

_ c
Dmax —nx P max X Zyi.

Céc tung dd y; cua dudng anh hudng tng véi vi tri cac lyc tap trung P°, ., xac
dinh theo tam giac déng dang

B =63 1 B =63

Lr 1 1"
L K=44 | e K =44 L
1 4 7 %
Fany '/';75)( '/%ax /J\ A\'g?ax enax fi\
¥ Y ¥
' 8% T
4 16 l 79 . 'JF 4,7
60 6,0
///‘\'\
/ 4, =71 %

Hinh 2.1.2. So d6 xac dinh D,

y1=1;y,=1,6/6 =0,267;yy=4,1/6=0,683;
Dyax= 1,1 x 22 x (1+0,267 + 0,683 ) = 47,19t .
Diém dit ctia D, trang véi diém dit cia Gy .
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b. Hoat tdi do liic ham ngang cua xe con

Luc hdam ngang do mét banh xe truyén lén dam cau truc trong trudng hop moéc
mém xac dinh theo cong thiic

T'=(Q+G)/40=(20+8,5)/40=0,71t.

Luc ham ngang T,,.« truyén 1én c6t dude xac dinh theo dusng anh hudéng nhu
d61 vé1 D,

Toax=nxT x Zy=11x071x(1+0,267+0,683)=1,52t.

Xem luc Ty @it 18n cot & mitc mat trén dam cau truc, cach mit vai cét 1,0m
va cach dinh c6t mot doany =3,7-1=2,7m..

6. Hoat tai do gié

Tai trong gié tinh toan tac dung lén méi mét vudng bé mit thing ding cia
cong trinh la W=nxW,xkxC,

trong d6 W, - ap luc gi6 & d6 cao 10 m, theo tiéu chudn TCVN 2737 - 1995 thi Ha
Nb6i thudc vung II-B nén ap luc W, tra ¢ bang 1 phu luc II la
95 kG/mz;

k - hé s6 ké dén su thay d6i ap luc gié theo chiéu cao phu thudc vao dang
dia hinh, tra 6 bang 2 phu luc II, 6 diy ap dung dang dia hinh B. Hé
sb k xac dinh tuong ting 6 hai mitic :

- muc dinh c¢dt, cao trinh +10,556 mcé £ =1 ;
- miic dinh mai, cao trinh +18,26 mcé £ = 1,11 ;

C - hé s6 khi déng, C = +0.8 d6i véi phia gi6 day va C = -0,6 d6i véi phia
216 hit ;

n - hé sé vugt tai, n =1,2

Tai trong gi6é tac dung 1én khung ngang tir dinh cot trd xudng 1y 1a phan ba
déu p=Wxa=nxW,xkxCxa;

phia gi6 ddy  pg=1,2x 0,095 x 1,0 x 0,8 x 6 = 0,547 t / m
phia gi6 hut pr= 1,2x0,095x1,0x0,6 x6=0,410t/m

Phan tai trong gié tac dung trén mai, tit dinh cét tré 1én dua vé thanh luc tap
trung dit 6 dau cot S, S, véi k 14y tri s6 trung binh £ = 0,5 (1,0 + 1,11 ) = 1,055.

" Hith dang mai va hé s6 khi déng & timg doan mai tham khao trong phan phu
luc II va TCVN 2737 - 1995, 14y theo sd d6 nhu hinh 2.1.3.

Trong &6 gia tri C.; tinh véi géc o = 10°, ty s6 H / L = 10,565 / 72 = 0,15, ndi
suy ¢6 C,.; = -0,08 ; gia tri C’el tinh véi géc a = 5°, ty s6 H / L = 17,76 / 72 = 0,247,
néisuy cé6 €', =-0,246 ; C,, = -0,4.
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Tri s6 S tinh theo cng thite
S:nkWanCihi: 1,2 X1,055X0,095X6X2Cihi:0,722 chihi 5

S;=0,722 (0,8 x2-0,08 x2,2+0,6 x2,2-05x14+07x4 -0,246 x1,2) =
= 3,125¢;

S,=0,722(0,4x1,2+06x4+05x14-05x22+05x22+06x2)=

= 3,45 t.

C,=_008

4,8 -06
A B Vol D
Sy o o %
_.rﬁ
A ¢

Hinh 2.1.3. Sd do xac dinh hé s& khi déng trén mai

lil. Xac dinh néi luc

Nha ba nhip ¢6 mai ctng,cao trinh biang nhau khi tinh véi tai trong dimg va
luc hdam cia cau truc duge phép bd qua chuyén vi ngang 6 dinh cot, tinh véi cac cot
d6c 1ap. Khi tinh véi tai trong gi6 phai ké dén chuyén vi ngang dinh cot.

1. Cac dac trung hinh hoc
Cot truc A
Ht =3,7Tm Hy=735m; H=37+735=11.05m.
Tiét dién phan cot trén b = 40 cm ; A, = 40 cm ,
phan c6t duéi b = 40 cm ; hg = 60 cm.
Méfhen quan tinh
. = 40 x 40”/ 12 = 213300 cm*
Jy= 40 ~ 60”/ 12 = 720000 cm*

Cacthéng s8 ¢t=H,/H=%7/11,05=0,335.
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, Jy 720000
k=1t ( -1)=0,335" (———- 1) = 0.0893 .
J, 213300
Cét truc B

Tiét dién phan cot trén b = 40 cm ; A = 60 cin,
phan cot duéi b = 40 cm ; hy = 80 cm.
Moémen quan tinh
J, =40 x 60°/ 12 = 720000 cm’
Jy= 40 x 80/ 12 = 1706600 cm”
Cac thong s6 t= 0,335

1706600
720000

~

k= ().335”[

lj: 0.052

Quy dinh chiéu duong ctia néi luc theo hinh 1.3.4
2. Néi luc do tinh tdai mai
a. Cét truc A

So d6 tac dung cua tinh tdi G,,; nhu trén hinh 2.1.4, luc G,,; gdy ra mémen o
dinh c6t M =G,,; x e, = -50,08 x 0,05 = -2,504 tm.

D6 léch truc giita phan cét trén va cot dudi 1a
a=hg-h)2=06-04)/2 =0,1m.
Vi a ndm cung phia véi e, so véi truc cot dudi nén phan luc dau cot R=R,+ R,

SM(1+k/t) -2504x3(1+0,0893/0,335)
Rl = =

=-0,395 t.
2HQ +k) 2 x 11,05 (1 +0,0893)

Tinh R, véi
M=-G,, xa=-50,08 x0,1=-5,008tm,
mémen nay dit d mic vai cot .
3M(1-t) -3x5,008x(1-0,335)

R, = = = = -0,5664 t;
2H (1+ k) 2 x 11,05 x (1+ 0,0893)

R=-0,395-0,654=-0,949t.
chiéu R & trén hinh 2.1.4 1a chiéu thuc.
Xac dinh néi luc trong cac tiét dién cot :

M; = -50,08 x 0,05 = - 2,504 tm:
My =-2,504 40,949 x 3,7 = 1.007 tm;
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M,y - -50.08 x (0.05 + 0,1) +

— . 50 08
+ = - ’
0,949 x 3,7 = -4,00 tm; ,1‘-005
iy = -50,08 x (0,05 +0,1) + 4949 -25004
+0.949 x 11,05 = 2,974 tm; 7z 7
N
N;=Np=Ny;=Nw=50,08t; o~
t T A 1 7 lz /007Z -4,00
Q[V: 0,949 t. ‘ y//8 I D/
Biéu d4 mémen cho trén hinh § A 47
2.1.4. S8 i :
N
b. Cét truc B |
So do tac dung cta tinh tai mai 2lilz 5
G, va G,y nhu trén hinh 2.1.5. 77y 974

A
Khi dua G, va Gy, vé dit 6 truc

Hinh 2.1.4. Sc d6 tinh va bi&u dé mémen &
cot ta dugce lue

cot bién do tinh tai mai

G, = Gy + Gy, = 50,08+ 55,23 =105,31 ¢
va moémen
M = 50,08(-0,15) + 55,23 x 0,15 = 0,7725 tm.
Phan luc dau cot
SBM(1+k/t) 3 x0,7725 (1 +0,0893 /0,335 )

R = = = 0,115 t.
L 2H(1 +k) 2x 11,05 (1 +0,0893)

Nbi luc trong cac tiét dién cot

50,08 || 5523

M] = 0,7725 tll], 2x 0,?: a115 0’773
My =0,7725 - 0,115 x 3,7 = T

= 0,348 tm;

r y/4 Y]

MHI = MII = 0,348 tm; o o 348
My =0,7725 - 0,115 x11,05=

=-0,498 tm;
N] = Nl] = NH] = N[V =105,31t;

=-0,115t. ,
Qv zE ' -4498
Biéu d6 mémen cho trén hinh 2.1.5. 8

Hinh 2.1.5. So dé tinh va biéu dé mémen
d cot giira do tinh tai mai
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3. Néi luc do tinh tdi dam cdu truc

a. Cét truc A

So d6 tinh véi tinh tai dam cau truc Gy cho trén hinh 2.1.6a.

Luc Gq gy ra mémen d6i véi truc cot dudi, dat tai vai cot
M= Gd X eq
eqg=2-0,6h3=0,75-0,3=0,45 m;
M=15,61x0,45=2525t.

Phan luc dau cot
3M (1-t%) 3 x 2,525 x (1 - 0,335%)

R = : = . = 0,279 t.
2H (1+ k) 2 x 11,05 x (1 + 0,0893)

Nb6i luc trong cac tiét dién cot

M, =0;
My =-0.279 x 3,7= 3) 0270 Y
=-1,032 tm,
M= 2,525-0,279 x3,7 = 15,5, o 561 l JLJ, &7
= 1,493 tm; Lt '
I , -1032 '
My =2.525-0,279x11.05 = | ! ]
=-0.558 tm; } 1945 g7 | g7
N[ = NI] = O; i
Nin=N=5,61t; l I
_ i ~4558 7
Qv =-0,279 t. f Y.

R R ~
Biéu do0 mémen cho

o Hinh 2.1.6. Nbi luc do tinh tai dam cau truc
trén hinh 2.1.6

b: Cét truc B

Do tai trong dit d61 xtng qua truc cot (h. 2.1.6b)nén M =0: @ = 0.
N =N;=0; N =Nwy=11,22t.

4. Tong néi luc do tinh tdi

Cong dai s6 ndi Iuc 6 cac truong hgp da tinh & trén cho tung tiét dién cla ting
cot duge két qua tréa hinh 2.1.7, trong d6 luc doc N con dude cong thém trong ludng
ban than c6t da th a & phan I1.3.
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cOT A cST B
-2 504 50,08 9773 105, 31
-q o2 |/ -2507 51,71 9348 707,75
57,32 718,97
M N M N
| 2, 415 62,52 -0498 126,67
Q=467 Q=-4115

Hinh 2.1.7. Téng noi luc do tinh tai

5. Néi lyc do hoat tdi mdi
a. Cét truc A

S¢ d6 tinh gidng nhu khi tinh véi G,,;, néi luc xac dinh bing cach nhan néi luc
do G, véity s§ Py /Gy = 7,02/5008=0,14.

M, =-2,504 x 0,14 = -0,35 t m;
M;;=1,006 x 0,14 =0,141 t m;
Mm = -4,002 x 0,14 = -0,560 t m;
Mpy=2,972x0,14 =0,416 t m;
Ny=Np=Nim=N=1702t
Qv =0,951 x 0,14 = 0,133 t.
Biéu @6 mémen cho trén hinh 2.1.8 a.
b. Cét truc B

Tinh riéng tac dung ctia hoat tai dit 1én nhip phia bén phai va phia bén trai
cua cot. Luc P,,, dit 6 bén phai gy ra mémen dit d dinh cot

M=P,,xe =17,02x0,15= 1,053t m.

Mémen va luc ciit trong c6t do mémen nay giy ra dudc xac dinh bing cach
nhian mémen do tinh tai G,, gy ra véi ty sé Mp/ M = 1,053 /0,773 = 1,362.

M;=1,0531tm;
My = 0,348 x1,362 =0,474 t m;

M[[] = M[‘] =0,474 t m;
http://vietnam12h.com
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My = —0,498 x 1,362 = -0,678 t m;
Ny = NI] =N =Nwy=7,02t;
Qv =-0.115 x 1,362 = -0,1566 t.

702),. 015
Yy ’h" o157 9 1053 9 1053
o—o—

[

g141 [ -0.56 -0474 Q474

0,416 L1 @=9133 , o67l_lg-g157 678
A 8

Hinh 2.1.8. N&i luc do hoat tai mai

a) d cot bién ; b) & bén trai cét gitia ; ¢) d bén phai cot gitia.

Do P,,; = P,,, nén ndi luc do P,,, giy ra dudc suy ra tit ndi lyc do P, bing cach
d8i dadu mémen va luc cdt, cdn luc doc giit nguyén. Biéu @6 mémen cho trén hinh
2.1.8b,c. '

6. Néi luc do hoat tdi ditng ctia cdu truc
a. Cét truc A

So d6 tinh giéng nhu khi tinh véi tinh tai dam cau truc Gy, néi lyc dude xac
dinh bang cach nhan noi luc do G4 gay ra véi ty s6

D,/ Gqg=47,19/561=8,412;

M;=0;

My =-1,0334 x 8,412 = -8,693 t m;

Mi1=1,491 x 8,412 = 12,643t m;
My =-0,564 x 8,412 =-4,744t m;

Ny=Np=0;Nm = Ny = 47,19 t;

Qv = -0.270 x 8,693 = -2,347 t.

Biéu d6 mémen cho trén hinh 2.1.9 »
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5 _ )
) °‘5 4,055 ¢ o
4,
72,543 , l ad 24391 5 { 20,391
-8 6937 075 -7 002 ooz |
T
X--x,;w A -9409 X 9409 A
A 4 v

Hinh 2.1.9. So d& tinh va ndi Iyc do hoat tai dimg cla c4u truc
a) khi Dr,,, 43t & cét truc A ; b) khi D,,,, dat 3 bén phai cét truc B; ¢) khi D,,,,, dat 3 bén trai cot truc B.

b. Cét truc B

Tinh riéng tac dung ctia hoat tai dit 1én vai c6t phia bén trai va phia bén phai
cua cot. '

Luc D,,.x gdy ra mémen d6i véi phan cot dudi dit & vai cot

M =D, x €4 =47,19 x 0,75 = 35,393tm.

Truong hop D, ., dit 6 bén phai

Phan luc dau cot

3M (1 - ¢%) 3 x 35,393 x (1 - 0,3352) -
R= = =4,0545 t;

2H (1+ k) 2x 11,05 x (1+0,052)

M, =0;
M = -4,0545 x 3,7 = -15,002 t m; »
My = —4,0545 x 3,7+ 35,393 =20,391 t m;
My = -4,0545 x 11,05 + 35,393 = -9,409 t m;
Ni=Np=0; Nm=Ny=4719t;
Qv = -4,0545 t.
Truong hop D, dit & bén trai thi cac gia tri mémen va lyc cit § trén s6 c6
ddu ngudgc lai.
Biéu db mémen ctta chuing cho trén hinh 2.1.9 b, c.
| http://vietham12h.com
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7. Noi lyc do luc ham ngang cua cdu truc
Luvc T,.x dat cach dmh cot mot doan y = 2,7 m, cb y/ H =2,7/3,7=0,73.
Véiy xap xi 0,7 H, c6 thé ding cong thiic lap sdn dé tinh phan huc

Tmax (1 - t)
R ——
1+%
a. Cét truc A
1,623 x (1-0,335)
R = : =0,931¢;

1+ 0,0893
My=0; M,=093x2,7=2511tm;
My =My =093 x3,7-1,523 x 1,0= 1,918 t m;
My =0,93 x 11,05 - 1,523 x 8,35 = -2,441 t m;
Ni=Nyp=0; Npp=Ny=0
Qv = 0,93 - 1,523 = -0,593 t.

Biéu d6 mémen cho trén hinh 2.1.10 a.

3) Y
293 ) 4963
N 1523 2511 1523 260
7,978 204
5 . 2441 . -2 076
A V.3

Hinh 2.1.10. So d6 tinh va néi luc do luc ham ngang cla ciu truc
a) khi T, G5t d c6t truc A ; b) khi T,,,,, dat & cot truc B.

b. Cét truc B
1,623 x (1-0,335)

R= =0,963 t;
1+ 0,052

M;=0;M,=0,963 x 2,7 = 2,60 t m:

M[I—M[I]—0963 37 1523X10 204tm
http /Ivietham12h.com
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My =0,963 x 11,05 - 1,623 x 8,35 = -2,076 t m;
N =Ny=0;Nyp=Ny=0
Qv =0,963"- 1,523 = -0,56 t.

Biéu d6 mémen cho trén hinh 2.1.10 b.

8. Néi luc do tai trong gio

V6i tai trong gié phai tinh véi sd d6 toan khung cé chuyén vi ngang & dinh cét.
Gia thi€t xa ngang cing vd cung va vi cac dinh c6t cé cing mic nén ching cb
chuyén vi ngang nhu nhau. o) day dimg phuong phap chuyén vi dé tinh, hé chi c6
mét 4n s6 A 1a chuyén vi ngang & dinh cot. Hé cd ban nhu trén hinh 2.1.11.

S, . EJ = o0 EFT = oo EJ = oo S R
1 T - . o2 o Lo
| — o
——a ] ! r—’-
Ny My
T ﬂLL L‘ 7
A 8 A D

Hinh 2.1.11. Hé cao ban khi tinh khung v4éi tai trong gio

Phuong trinh chinh tic rxA+R, =0,
trong dé R, - phan 11,Ic. lién két trong hé co ban
Rg:Rl +R4 +Sl +SZ

Khi gi6 théi ti trai sang phai thi R, va R, xac dinh theo s d6 hinh 2.1.12

=l
Vo

S A
[——= . [ \\\
17 Ny \
] N

7T T7 7//—- 77

A D

Hinh 2.1.12. So dé xac dinh phan iuc trong hé co ban

3pa H(1 +kt) 3x0,547 x 11,05 (1 + 0.0893 x 0,335 )
R, = B '
8(1+k) 8(1+0,0893)

= 2,143t
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Ri=R,pn/pq=2143 x 0,41/ 0,547 = 1,606 t;
R,=2,143 + 1,606 + 3,125 + 3,45 = 10,324 t.
Phan Iyc lién két do cac dinh cot chuyén dich mét doan A = 1 dugc tinh bang

r:r1+r2+r3+r4

3E Jy 3E x 720000
ry=ry= - = . =0,00147 E;
HY1+k) 11,05°x (1 + 0,0893)

3E x 1706600
r,=ry = , =0,00361 E;
11.05°x (1 + 0,052)

r=92(r +r,)=2(0,00147 + 0,00361) = 0,01016E;

R, 10,324 1016.14
A= - - - = - -
r 0.01016E E

Phan lyc tai cac dinh cot trong hé thye
Ro=R,+r, A=2,143 - 0,00147 x 1016,14 = 0,6493 t;
Rp=R,+r; A=1,606-0,00147 x 1016,14 = 0,1123 t;
Ry=R-=ry, A=-0,00361 x 1016,14 = -3,6683 t.

40,6493 3,6683 1123
1342 13,573 2,391 |
126,22 40,535 2379
A 8 C D

Hinh 2.1.13. Bidu dé néi luc do gi6 thai tir trai sang phai
N6i luc & cac tiét dién cua cot
Cot A
M, =0;
My =M =0,5x0,5647 x 3.7° - 0,6493 x 3,7 = 1,342 tm;

My = 0.5 x 0,547 x 11,05% - 0,6493 x 11,05 = 26,22 tm;
http://vietham12h.com
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Ni=Ny=Np=Nw=0
Qv = 0,547 x 11,05 - 0,6493 = 5,395 t.
Cét D
M;=0;
My =My =0,5x0,41 x 3,7% - 0,1123 x 3,7 =2,391 tm;
My = 0,5 x 0,41 x 11,052 - 0,1123 x 11,05 = 23,79 tm;
Ni=Np=Nm=Nw=0;
Qv =041x11,05-0,1123 = 4,4182 t.
Cét B, C
M;=0;
My = My = 3,6683 x 3,7 = 13,573 tm;
My = 3.6683 x 11,05 = 40,535 tm;
N1 =Ny =Np =N =0;
Qv = 3,6683.

Biéu d6 néi luc trudng hop g16 théi tit trai sang phai cho trén hinh 2.1. 13
trudng hgp gié thdi tit phai sang trai thi biu d6 nai luc duge ddi ngudc lai.

ll. T6 hop ndi luc

N&i luc trong cac tiét dién cot duge sdp x&p va t8 hop lai trong bang 2.1.2. -

Trong bang ngoai gia tri néi lyc con ghi ré s8 thit tu clia c6t ma noi luc dude
chon &€ dua vao t6 hgp . Tai cac tiét dién I, II, IIT chi dua vao t6 hgp cac gia tri M
va N. & tiét dién IV con dua thém luc cit @, can dung khi tinh méng. Trong t8 hgp
o ban 1 chi dua vio mét loai hoat tai ngén han, trong t8 hop cd ban 2 dua vao it
ihat hai loai hoat tai ngdn han véi hé s6 t6 hop 0,9. Ngoai ra, theo diéu 5.16 ciia
TCVN 2737 - 1995, khi xét tac dung clia hai ciu truc ( trong t6 hop c6 cong cot 7;8
ho#c 9;10) thi néi luc cia né phai nhan vdi hé s6 0,85, con khi xét tac dung ctia bon
cau truc (trong t8 hop c6 cong ca cot 7;8 va 9; 10 ) thi néi Iyc cia né phai nhan vdi
hé s6 0,7.

IV. chon vat lieu

- Méc bétdng 200 (R, = 90 kG/em? ; Ry = 7,5 kG/em® ; E, = 240x10° kG/em?).

- C8t thép doc dung thép nhém C-II (R, = R, = 2600 kG/cm>
E, = 210 x10*kG/cm?).

3

Theo phu luc VII véi betong mac 200, thép nhém C-II ¢6 cac tri s6 o, = 0,62 ;
=0,428.

http://vietham12h.com
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V. Tinh tiét dién coét truc A
1. Phédn cét trén

Chiéu dai tinh toan I, = 2,6H; = 2,5 x 370 = 925 cm. Kich thudc tiét dién
b= 40 cm, h = 40 cm. Gia thiét chon @ = a' = 4 cm, h, = 40 - 4 = 36 cm.
h,-a'=36-4=32cm.

D6 manh Ay, = I,/h =925/ 40 = 23,13 > 4, can xét dén uén doc.

Tit bang t6 hop ndi luc chon ra ba cip nghi ngd 1a nguy hiém ghi d bang 2.1.3

Badng 2.1.3. Cac cip ndi luc diing dé tinh c6t thép phan cét trén

Ky hisu | Ky hieu d M N e =M/N | e =6, +6, | M, Ny,
N bang t8
capnsile | s (tm) ® (m) (m) (tm) (
- Ip
1 1-13 1,317 51,71 0,0255 0,0405 0,025 | 51,71
2 1-17 10,204 | 51,71 0,1991 0,2141 0,025 | 51,71
3 lI-18 9,025 | 58,03 0,1555 0,1705 0,025 | 51,71

Do léch tam tinh toan
eoc=M/N+e,,

vdi €, 12 46 1éch tAm ngAu nhién, 14y bing 1.5 cm thda man diu kién
e, 2(h/30,H /600valcm).

Vi hai cdp néi lyc trai ddu nhau c¢é tri s6 mémen chénh léch nhau qua 1én va
tri s6 mémen duong lai rit bé nén ta khéng can tinh vong. & day dung cap 2 dé
tinh thép ca F, va F,’ sau d6 kiém tra véi cip 1 va 3.

a. Tinh vdi cdp 2

Dé tmh toan anh hudng ctia uén doc, tam gid thist p, = 1,6%. tinh mémen
quan tinh cna tiét dién cot thép J,

Jo= e xbxhox (0,5h-a)"=0,016 x 40 x 36 (20 - 4)* = 5894 cm” :
Jy=bxh’/12=40x 40’/ 12 = 213330 cm* .
Véicip 2coe,/h = 21,41/ 40 = 0,5353 ; -

My, + Nyy(0.5 b - @) 0.025 + 51.71( 0,5 x 0,4 - 0,04 )
th =1+ =1+ = 1,447.
M+N@O,5h-a) 0,294 + 51,71 (0,5 x 0,4 - 0,04)

Hé s6 xét dén do 1éch tam

S=0,11/(0,1+e,/h)+0,1=0,11/(0,1+0,5353)+0,1=0,273.
http://vietham12h.com
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Luc doc téi han

6,4 S -
Ny= — ( EywJy+E,d,)=
2
o th
6,4 0273
= ( x 240.10° x 213330 + 210.10* x 5894 ) = 164835,0 kG;
925% 1,447
1 1
n= —— = =1,4571.
1-N/Ng 1-51710/164835

Tri s6 léch tAm gidi han
esen =0,4(1,25h -, h,)=0,4(1,25x40-0,62 x36)=11,072 cm.
Tinh c6t thép khong d6i xiing -
ne, = 1,4571 x 21,41 = 31,1965 cm > ey,
tinh theo truong hgp léch tAm lén
e=ne,+0,56h-a=231,1965+20-4=47,1965 cm.
Tinh F , theo cong thic 1.4.8 véi A, = 0,428
Ne-A,R,bh% 51710 x 47,1965 - 0,428 x 90 x 40 x 367

F,= = = 5,33 cm?.
R',(h, -a') 2600 x (36 -4)

Kiém tra ' = F / (b h,)= 5,33/ (40 x 36) = 00037 — 0,37%, véi do manh
An = 23,13 €6 ppin = 0,2%, dam bao ' > Hmin, déng thoi F, = 5,33> 4,02 cm? ( d1en
tich ciia 216 ) nén dung F, = 5,33 cm® dé tinh F, theo cbéng thic (1.4.9) véi o= a,

o, R,0h,-N R,
F,= + x Fy
R, R,

0,62 x 90 x 40 x 36 - 51710 ‘
= +5,33= 16,346 cm®.
2600

Kiém tra p, = (F, + F,) / (b h, )= (16,346 + 5,33 ) / (40 x 36) = 0,0151— 1,51%
so véi tri s6 da gia thiét 14 1,6% 1a x4&p xi nhau, c6 thé khéng can tinh lai. Chon cot
thép F, : 20925 + 22922 (17,42 cm®) ; F.: 3016 (6,03 cm?).

b. Kiém tra véi cip 1
Vicdp 1 ¢c6 mémen trai dau véi cip 2 1a cip tinh thép nén véi cip 1 cb
F,: 3016 (6,03cm?) ; F.: 2025+ 2022 (17,42 cm?) .
D& tinh toan uén doc ta tinh lai J, véi téng
(F,+F;)= 6,03+17,42=23,45 cm”.
http://vietham12h.com
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J,=(F,+F)) (0,5h -a)® =2345x (20 -4)* =6003,2cm”.

Tinh Ky, theo céng thiic (1.4.6),trong d6 My, ngugdc chiéu véi M nén 1dy ddu Am

My, +Ny (05h -a)
Kp =1+ =
M+N(05h-a)

0,025 + 51,71 (0.5 x 0,4 - 0,04 )
-1+ - 1.86.
1,317 + 51,71 (0.5 x 0,4 - 0,04 )

Tinh S véi e,/ h = 4,05 /40 =0,1013 > 0,05
$=0,11/(0,1+0,1013) +0,1= 0,646 ;

6.4 0,646

Ny = — ( x 240.10° x 213330 + 210.10" x 6003,2 ) = 227300 kG ;
925 1,86 -
1 1

n= = =1,294 ;
1- N/Ngy 1-51710/227300

e = ne,+0,6h-a=1,294 x4,05+20-4=21,241 cm.

’,

Xac dinh x theo cong thic :

N+R,F, -R.F; 51710 + 2600 x (6,03 - 17,42) _
x = = . =6,318 cm.
R, b 90 x 40

x < 2a' = 8 cm nén kiém tra kha ning chiu Iuc theo diéu kién (1.4.23)
Ne<R,F,(h,-a);

e=e-h,+ta =21,241-36+4 =-10,759 cm. Vi e'< 0 nén diéu kién trén dugc
théa man.

c. Kiém tra véi cdp 3.

Vicip 3 c6 mémen cung chiéu véi cip 2 da tinh thép nén d61 véi cip 3 c¢o
F,: 2025+ 2222 (17,42 cm”) ; F,: 3216 (6,03 cm®) va

J,= 6003,2 cm® nhu da tinh cho cip 1.

Md]_‘+Nd]_\(0,5h—a) 0,025"‘51,71 (0,5)(0,4-0,04)

=1+ = 1,506
M+N((05h-a) 9,025 + 58,03 (0,5 x 0,4 - 0,04)

th:1+

Tinh S véie,/ h =17,056/40= 0,426 > 0,05
0,11
S —_

= ——— +0,1=0,309.
(0,1+0,426)
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6.4 0,309 ,
Ny = - ( x 240.10° x 213330 + 210.10* x 6003,2 ) = 172874 kG;
925% 1,506
1 1

n= e = = 1,50563;
1-N/Ny 1-58030/172874

e = ne,+0,56h-a=1,5053x 17,05+ 20 -4 = 41,6654 cm.

Xac dinh a theo cong thic

N+R,F, -R,F, 58030 + 2600 x ( 17,42 - 6,03)
o = = ' =0,676.
R,b h, 90 x 40 x 36

Via = 0,676 > o, = 0,62 nén kiém tra theo céng thiic ctia léch tam bé.
ne, = 1,6053 x 17,05 = 25,665 cm > ey, = 11,072 cm

nén ta lay x = o, by = 0,62 x 36 = 22,32 cm va kiém tra kha ning chiu lyc theo diéu
kién (1.4.22)

Ne< R, bx(h,-05x)+R,F,(h,-a").

Vé trai Ne = 58030 x 41,6654 = 2417843 kG cm.
Vé phai R,bx(h,-05x)+R,F,(h,-a")=

=90 x 40 x 22,32 x (36 - 0,5 x 22,32) +2600 x 6,03(36 - 4 ) =2497640kGcm.

So sanh v& trai va v& phai thiy rang bé tri ¢t thép nhu trén 1a dam bao chiu
dugc lyc cua cdp 3.

d. Kiém tra cét theo phuwong ngoai mdt phing uén

Vi tiét dién cot vudng, d6 manh theo phuong ngoai mit phing uén khéng lén
hon d6 manh theo phuong trong mit phing uén va khi tinh kiém tra da dung cap
n6i luc 3 1a cip c6 Nyax nén khong can kiém tra cot theo phudng ngodi mit phing
udn.

Kiém tra vé& bé tri c6t thép. Chon 18p bao vé day 2,5 cm, cé thé tinh gin ding
a=25+0,5x25=3,75cm, trl sd h, theo cau tao 40 - 3,75 = 36,25 cm 16n hon tri
s6 da dung dé tinh toan 14'36 cm, nhu vay thién vé an toan.

Khoang cach giiia cac cot thép & phia dat 2025 + 2022 1a

(40 -25x2-25x2-22x2)/3=8,53cm, théa min cac quy dinh vé ciu tao.
2. Phén cét dudi

Chiéu dai tinh toan 1ay theo bang 3 ¢6 I, = 1,6Hy = 1,5 x 7,35 = 11,025 m, kich
thudc tiet dién b = 40cm, A = 60cm. Gia thiét chon ¢ = a' = 4cm, A, = 60 - 4 = 56 cm,
h,-a' =56 -4=52cm.

D6 manh A, =1,/ A = 1102,5/ 60 = 18,375 > 4, can phai xét dén anh hudng cta
uén doc. :
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D& tinh c6t thép cho phan c6t dudi ta chon trong bang t6 hdp 3 tit dién I1I va
IV nhiing cip néi luc nguy hiém va x&p vao bang 2.1.4.

Bang 2.1.4. Noi luc nguy hiém & phin dudi cot truc A

Ky higu | Ky hidu & M N 6s =MIN | e, = e, + e, My, N,
bang t8
cap ndi luc hogp ~ (tm) ® (m) (m) (tm) ®
1 i1-13 28,636 62,52 0,458 0,478 2,416 62,52 »
2 1-17 -24,492 98,621 0,248 0,268 2,416 ‘ 62,52
3 11-18 24,627 104,94 - 0,235 0,255 2,416 62,52

Trong d6 d6 léch tAm ngiu nhién ¢, 14y biang 2 cm, théa mén diu kién 16n hon
H3/600=1,23cmvah/30=2cm.

Dung cép 2 va 3 dé tinh vong, sau d6 kiém tra véi cac cap con lai.
Vong 1

Tinh vdi cdp 3. D tinh toan anh hudng ciia uén doc, tam gia thist p, =1,3%,
tinh momen quan tinh cta tiét dién cot thép o,

Ja=pe b ho (0,5h-2)=0,013 x 40 x 56 (30 - 4)? = 19685 cm* ;
J,=bh®/12 =40 x 60>/ 12 = 720000 em* .
Véicap 3cde,/ h=25,5/60=0,425,

My, + Ny (05h -a) 2,416 + 62,52 (0,5 1x 0,6 - 0,04 )
th:1+ - =1+ - =1,36

M+N(05h-a) 24,627 + 104,94 (0,5 x 0,6 - 0,04 )

0,11 ‘
S= — —  4+0,1=0,31;
(0,1+40,425)
- 6,4 0,31
Ng = ( x 240.10° x 720.10° + 210.10* x 19685 ) = 425050 kG:
1102,5% 1,36 :
1 : 1

n= = = 1,328,
1-N/Nuw 1 - 104940/ 425050

n e, = 1,328 x 25,5 = 33,86 cm.
- Tri s6 d6 léch tam gidi han
eomn = 0,4 (1,25 b - 0ty by ) = 0,4 (1,25 x 60 - 0,62 x 56) = 16.11 cm;
e =ne,+05h-a=233,86+30-4=59.86cm.
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O vong 1 tinh thép véi cap 3 theo cong thiic tinh thép 61 xiing, véi R, = R',
x=N/R,b=104940/90 x 40 = 29,15 cm ;
2a'=8<x=29,15< o, h,=0,62 x 56 = 34,72 cm nén tinh F, = F', theo
cong thic '

N(e-h,+0,5x) © 104940 (569,86 -66 + 0,56 x 29,15) .
F.=F,= - = = 14,31 cm”
R', (h, - a") 2600 x 52

W= = 14,31/ 40 x 56 = 0,0064 >, = 0,002.
Tinh vdi cap 2. Dya vao két qua da tinh & trén c6 p, = 0,0128 .
J,=0,0128 x 40 x 56 (30 - 4 )2 = 19382 cm* , e,/ h=26,8/60=0,44"7.

Vi chiéu clia My, nguge véi chiéu cia M nén khi tinh Ky, tri s6 ciia né 1ay dau

am
2,416 + 62,52 (0,5 x 0,6 - 0,04 ) ‘
th =1+ =1,276;
24,492 + 98,621 (0,5 x 0,6 - 0,04 )
0,11
S=——— "~ +0,1=0,301;
(0,1+0,447)
6.4 0,301 ‘
Ng = —( x 240.10” x 720.10” + 210.10" x 19382) = 428940 kG;
1102,5* 1,276
1 1
n= = =1,3;

1-N/Ny 1-98621/428940

ne,=1,3x26,8=34,84cm> e, =16,11 cm, tinh theo 1éch tdm lén
e=34,84+30-4=60,84 cm.
Coi F,’ ctia cip 2 da biét (14,31 cm?), dung bai toan bist F’, @8 tinh F,

Ne-R,F,)(h,-a') 98621 x 60,84 - 2600 x 14,31 (56 - 4)

A= = 0,36.

R, b A%, 90 x 40 x 56>

Tra bang c6 a=0,47>2a'/ h,= 8 /56 = 0,143, tinh F, theo céng thiic

oR,bh,-N 0,47 x 90 x 40 x 56 - 98621 R
F,= —  4F’= +14,31= 12,82 cm?.
R, 2600 :

Vong 2

Tinh véi cdp 3. Dung két qua da tinh F, cta cip 2 8 vong 1 lam F, cho cip
nay, tinh F, theo bai toan da biét F7, = 12,82 cm?.
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104940 x 59,86 - 2600 x 12,82 (56 - 4)
A= ‘ = 0,408.
90 x 40 x 56°

Tra bang c6 o = 0,56 > 2 a'/ h, = 8/ 56 = 0,143, tinh F, theo cong thiic

0,56 x 90 x 40 x 56 - 104940 '
F,= +12,82 = 15,88 cm” .
2600

Tinh véi cap 2, véi F, = 15,88 cm” da biét

98621 x 60,84 - 2600 x 15,88 (56 - 4)
A= - = 0,34
90 x 40 x 56>

Tra bang c6 o= 0,435> 2a'/ h, = 8/56 = 0,143, tinh F, theo céng thiic

0,435 x 90 x 40 x 56 - 98621 .
F, = +15,88=11.68 cm®.
2600

Vong 3
Tinh véi cdp 3, véi F, = 11,68 cm®
104940 x 59,86 - 2600 x 11,68 (56 - 4)

A= _ =0,417.
90 x 40 x 56°

Tra bang c6 o = 0,59> 2 a'/ h, = 8/ 56 = 0,143, tinh F, theo céng thiic

0,59 x 90 x40 x 56 -104940 _
F,= . + 11,68=17.07cm’.
2600

Tinh vdi cdp 2, véi Fy = 17,07 cm” d4 biét

98621 x 60,84 - 2600 x 17,07 (56 - 4)
A= ‘ =

0,327.
90 x 40 x 56%

Tra bang cé a = 0,41 > 2 a'/ h, =8/ 56 = 0,143, tinh F, theo cong thiic

0.41 x 90 x 40 x 56 - 98621 .
F,= +17,07=10,93 cm®.
2600

Vong 4
Tinh vdi cdp 3, v6i F = 10,93 cm?

104940 x 59,86 - 2600 x 10,93 (56 - 4)
A= : = 0.426.
90 x 40 x 56>
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Tra bang c6a=0,615>2a'/h,= 8/56=0,143, tinh F, theo céng thitc

0,615 x 90 x 40 x 56 -104940 )
F,= - +10,93 =18,25 cm” .
2600

Tinh véi cap 2, véi F, = 18,25 cm® da biét

98621 x 60,84 - 2600 x 18,25 (56 - 4)
A= : =0,313.
90 x 40 x 56>

Tra bang c6 a = 0,39 > 2 a'/ h, = 8/ 56 = 0,143, tinh F, theo cong thitc

0,39 x 90 x 40 x 56 - 98621 .
F,= + 18,25 = 10,56 cm” .
2600

So hai vong cudi thay riang két qua tmh da héi tu co6 thé bé tri cot thep phia
traivér F, = 18,25 cm®, phia phai 10,56 cm?, chon thép :

Phia trai: 4025, F, = 19,64 cm?
Phia phii : 3922, F, = 11,4 cm”.
Kiém tra p, = (19,64 + 11.4) / 40 x 56 = 0,0139 xap xi véi gia tri p, gia thiét.

Kiém tra vdi cip 1. Cap 1 c6 M = 28, 636 tm N = 62 52t;e,= 0,478 m, cung
chiéu mémen véi cip 3 nén F, = 19 64.cm’; F, = 11,4 cm®.

—(1964+114)(O5><60 4)* = 20983 cm®, e,/ h = 47,8/ 60 = 08

2,416 + 62,52 (0,5 x 0,6 - 0,04 )
th =1+ =1,416 5
28,636 + 62,52 (0,5 x 0,6 - 0,04 )

0,11

S=—  +0,1=0,222

(0,1+0,8)
6.4 0,222 ,
Ny = — ( x 240.10% x 720.10° + 210.10* x 20983 ) = 374656 kG
1102,5* 1,416
1 1
n= = =1,20;

1-N/Ng 1-62520/ 374656

e=57,36+ 30 - 4 = 83,36 cin.
D& kiém tra trudéc hét tinh x
N+R,F,-R F; 62520 + (19,64 - 11,4) 2600

x= = =23,32cm ;
R,b 90 x 40
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x=23,32cm < 0a,h,= 0,62 x 56 = 34,72 cm nén tinh theo trudng hop léch tim
16n,kiém tra diéu kién cudng d6 cau kién theo cong thiic :

Ne< R,bx(h,-05x)+R,F,(h,-a').

V& trai N e = 62520 x 83,36 = 5211700 kG cm,

VEphdi: Ry bx(he-05x)+ R, Fo(hy-a')=

=90x 40 x 23,32 (56 - 0,5 x 23,32) + 2600 x 11,4 x (56 - 4) =5263712 kGcm.

So sanh v& trai va v& phai thay ring bd trf c¢6t thép nhu trén 13 ddm bio chiju
dugce Iyc cua cip 1.

Khi phan cbt dudi khéng dai va ndi luc ¢ tiét dién III-11I ciing kha 1dn thi c6
thé dit cst thép déu cho ci doan cot dudi. Ngugc lai, nhu & vi du nay thi phan cot
dudi kha dai va noi lyc & tiét dién III-III 1a kha bé so véi cac cip néi luc da tinh-
toan nén dé tiét kiém thép ta chi kéo dai bén thanh & géc cho hét ca doan cot, com
cac thanh khac thi chi dai 5 m tit chan cot va cdt & quing giita cotz

Véi c6t thép cdn lai 6 phan trén tién hanh kiém tra kha nang chiu luc & tist
dién III-III. Chon cip néi luc I11-18 d€ kiém tra. M = 9,26 tm ; N = 99,739 ¢t ;
My, = -2,507 tm ; Ny, = 57,32 t, véi ciip nay c6 F, = 9,82 cm?® (2225) ; F = 7.6cm’
(2022).

e =M/N=9,26/99,739=0,093m=93cm;
e, =ete,=93+2=-112cm;e,/h=11,2/60=0,187;
J, = (9,82 + 7,6)(0,5 x 60 - 4)* = 11776 cm*
-2,507 + 57,32 (0,5 x 0,6 - 0,04)

th = =1+ =1,35 y
9,26 + 99,739 (0,5 x 0,6 - 0,04) '

0,11
S = +O,1:0,483;
(0,1+0,187)
6.4 0,483 A , '
Ny, = — ( x 240.10° x 720.10° + 210.10* x 11776 ) = 455730 kG
1102,5° 1,35
1 1
n= = =1,28;

1-N/Ny 1-99739 /455730

ne, =1,28x11,2=14,336 cin ;
e=14,336+ 30 - 4 = 40,336 cm.
P8 kidm tra trudc hét tinh x o

N+R,F,-R,F,; 99739 + (9,82 - 7,6) 2600
x= = — =29.31cm;
R, b - 90 x 40

x = 29,31 cm < o, h, = 0,62 x 56 = 34,72 cm nén tinh theo truong hgp léch tam
16n. kiém tra didu kién cudng db cdu kién theo cong thiic :
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Ne< R,bx(h,-05x)+R,F, (h,-a").
V€ trai Ne = 99739 x 40,336 = 4023072 kG cm.
V& phai R, bx(h,-05x)+R, F.(hy-a)=
= 90 x 40 x 29,31 (56 - 0,5 x 29.31) + 2600 x 7,6 x (56 - 4) = 5390080 kGcm.

'So sanh v& trai va vé phai thay ring bd tri ¢6t thép nhu trén 1a dam bio chiu
dugc luc cua cap I11-18.

Cét doc cau tao : 8 phan c¢ot dudi c6 A > 50 cm nén & gitia canh d6 can cé cot doc
cau tao, khodng cach gitia cac c6t doc theo phuong canh h la :

Sq= (h, - a2 = (56 - 4)/2 = 26 cm, thoa man S, < 40 cm. Dién. tich tiét dién
thanh cidu tao khéng bé hon 0,0005 & S, = 0,0005 x 40 x 26 = 0,52 cm”.

Dung thép @12, F, = 1,13 cm”. B8 tri ¢6t thép doc nhu hinh 2.1.14

3]
N
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Hinh 2.1.14. So do b tri cot thép doc trong cét truc A
Kiém tra kha ning chiu luc theo phuong ngoai mit phéng udn.
Chiéu dai tinh toan 1, = 1,2 Hy=1,2 x 7,35 = 8,82 m. )

D6 manh A, = 882 / 40 = 22,05. Hé s6 uén dc_)c‘(p tra bang phu luc XI dugc
¢ =0,7. .
| http://vietham12h.com



Céng ty Hoa Chéat Xay Dung Phuong Nam
78 Phan 2. VI DU TINH TOAN

Tinh toan kiém tra theo ciu kién chiu nén ding tam,Fy, = 40x60 =2400 cm?,

F.. =982+ 176=1742 cm® (3 phin da cit bét c6t doc va khong ké ¢t doc cau
tao vi khoang cach c6t dai 16n hon 15 1an dudng kinh ctia né )

w = 17,42 /2400 = 0,007 < 0,03.
Pidu kién kiém tra: N< ¢ (B, F, + R', F,0
N : chon theo N, 18y 8 cip noi luc I11-18, N =99,739 t.
oR, Fy, + R', F,) = 0,7(90 x 2400 + 2600 x 17,42) = 182904 kG = 182,904 t.

Vay c6t da kha ning chiu luc theo phudng ngoai mit phing udn.

V1. Tinh toan cot truc A theo cac diéu kién khac
a. Kiém tra theo khd ndng chiu cat
o) phan cot dudi,luc cat 16n nhat xac dinh dudc tit bang t6 hop Qiax =5.645 t
K, Rib h, = 0.6 x 7.5 x 40 x 56 = 10080 kG = 10,08 t. thda min didu kién
Q < K, R, b h,. Bétong &t kha niang chiu cit. Cét dai diit theo ciu tao :
- Duong kinh @8, dam bao 161 hon 0,25 dusng kinh c6t doc 16n nhit : @25 ;

- Khodng cach cac c6t dai chon 1a 30 cm, dam bao khéng 1én hon 15 lan dudng
kinh c6t doc chiu nén bé nhat &22.

b. Kiém tra vé nén cuc bé
Dinh ¢6t chiu luc nén do mai truyén xudng
N=G,+P,=50,08+702=571t.

Bé rong dan mai ké 1én cot 24 cm, bé dai tinh toan ctia doan ké 26 cm. Dién
tich truc ti&p chiu nén cuc bd F, = 24 x 26 = 624 cm®, dién tich tinh toan clia tiét
dién 1ay d6i xting qua Fg tinh duge F, = 40 x 30 = 1200 cm?, hinh 2.1.15

Hé s6 tang cudng do6 duge xac dinh

F_ 1200 . -
m, €3 I, “Vena =124 <2 ,v61&, = 0,75, cb

Ep Map By Fop = 0,75 x 1,24 x 90 x 624 = 52200 kG < N, khéng théa man diéu
kién vé kha ning chiu nén cuc bé.

‘ Gia ¢6 dau cot bang ludi thép ngang. Dung ludi 6 vudng, kich thudc 6 ludi
6x 6 cm, dung thép C-I &6 véi dién tich 0,283 cm® Chiéu dai cta thanh luéi
1 = 38 cm, s6 thanh theo mdi phuong n, = n, = 7. Khoang cach cac luéi S; = 12 cm,
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khodng dit luéi la 3 x 12 + 2 = 38 cm, ddm bao khoang @it ludi khong dudi doan
quy dinh d61 véi thép c6 g6 1a 15d = 15 x 2,5 = 37,5 cm. -

Dién tich tiét dién béténg dudc bao bén trong lusi
Fy =36 x 36 = 1296 cm” > F, = 1200 cm’,

T1i s6 ¢6t thép ctia ludi tinh theo cong thiic

W= fily+nafoly) I F1S; = (2 x 7 x 0,283 x 38) / 1296 x 12 = 0,0097:

"0, = w Ru /R, = 0,0097 x 2600 /90 = 0,28 ;
ki=0G+0a.)/1+45a0,)=(5+028)/(1+45x0,28) =234 ;
tinh y; véi F) khong qua F,
11=45-35xFy/F)=4,5-3,5x(624/1200) = 2,68.
Kiém tra k_hii nang chiu luc theo céng thiic
N<(mgyR,+kyRyv)Fo, =
=(1,24 x 90 + 2,34 x 0,0097 x 2600 x 2,68) 624 = 168300 kG = 168,3 t,

vl N = 57,1 < 168,3 nén dam bao kha nang chiu luc cuc bg. Trén hinh 2.1.15 1a s¢
d6 ki€m tra nén cuc bé va cach gia ¢6 ludi thép & diu cot.
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| X )
8l 3 \ 3| &
N
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Hinh 2.1.15. So d& kiém tra nén cuc bd va gia c& ludi thép dau cot

http://vietham12h.com



Céng ty Hoéa Chéat Xay Dung Phwong Nam
80 ' Phan 2. Vi DU TINH TOAN

c. Tinh toan vai cot
Kich thudc va so dé tinh cdt thép trong vai thé hién trén hinh 2.1.16

Chiéu cao lam viéc A, = 96 cm, bé dai vai L, = 40 cm, ¢6 L, < 0,9 h, = 86,4cin
nén vai cét thudc kiéu congxon ngin.

Luc tac dung 1én vai
P= D,,‘,.(lx +Gy=47,19+5,61=52,8t.
Kiém tra kich thudc vai cot theo cac diéu kién (1.4.26) va (1.4.27):
P=528t<25Rbh,=2,56x75x%x40x96="T2000kG="72,0t,

nén diéu kién (1.4.26) dugc thoa man. .

Cau truc c6 ché d6 lam viéc trung binh,
K, = 1. Khodng cach tu lgyc P dén mép cot
duéi a, = 75 -60=15cm,

P =528<12K,R.bha, =
=1.2x1x 7.5 x40 x 96>/ 15 =

=221000kG =221t nén diéu kién
(1.4.27) d&ugc thoa man.

Tinh coét doc

600

1000

Moémen udn tai tiét dién mép cot 1-1:

M,=Pa,=52,8x0,15=792 tm.

Tinh c6t thép v61 moémen ting 25% :

<«

M=125M=125x792=99 tm. 4 s

40,
M 990000 4+ 20|
_ - _ =0,0298 ; -
R,bh,” 90x40x96°

A

Hinh 2.1.16. So dé tinh vai cot bién
tra bang c¢6y= 0,985
F,=M/R,yh,=990000 /2600 x 0,985 x 96 = 4,03 cm’,
chon 218, F, = 5,09 cm®
Tinh c6t dai va cét xién
ViP~=528t>Rybh,=175x40x 96 = 28800 kG = 28,81

vah = 100.cm > 2,5 a, = 2,5 x 15 = 37,5 cm nén trong vai cot dung cét xién va cdt
dal ngang.

Cot dai chon @8, khoang cach 15 cm, thoa mén khéng qua 2/ 4 = 25 cm.

Dién tich c6t xién cdt qua nua trén doan Ly (L = 101 cm) khéng bé hon
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0,002 b h, = 0,002 x+40 x 96 = 7,68 ¢m? chon 2518 +1@20 dat thanh hai 16p.
Dudng kinh cét xién théa min bé hon 25 mm va L,/ 15 = 67 mm.

. . 0 ;- v, TA .
Tinh kiém tra ép madt lén vai

DAm cau truc 1dp ghép, luc nén I6n nhat tit mét dim truyén vao vaila : N =
0~5 Gd + Dmaxl

Gia tri Dyyaxi 40 Puax gdy ra nhung chi tinh cho mét bén dam. Dya vao dudng
anh hudng 6 hinh 2.1.2, tinh dugce : '

Dmaxl - Pmax (yl +y3 ) = 1,1 X 22 X (]- + 0~683 ) = 40,73 t ;
N=0,6x561+40,73=43,54 t.

Bé rong dam cau truc ¢ trong doan

g61 duge md réng ra 30 cm, doan dam goi - -
1én vai 18 cm, F, = 30 x 18 = 540 cm®. \f b ]
Dién tich tinh toan khi nén cuc bo la F[-; 9(/ ®

14y theo hinh 2.1.17

‘ 8,30 10,
F.=58x18=1044 cm®

40 | 50
1

hé s6 tiang cuong d6

Hinh 2.1.17. So db tinh toan ép mat l1én vai cot
F_[104a pms '
my = 3 = 3 =1, s
F., 540

Véi &, = 0,75 thi kha ning chiu ép cuc bd cua vai la :

Eap Moy By Fop = 0,75 x 1,246 x 90 x 540 = 45420 kG = 45,42 ¢ .
Vi N = 43,54 t < 45,42 t nén thoa man diéu kién chiu ép cuc bd.

d. Kiém tra c6t khi chuyén chd, cdu ldp

Liic nay c6t bi uén, tai trong 14y bing trong lugng ban than nhan véi hé s6
dong luc 1,5

doan dudi g:=15x04x%x0,6x25=09t/m;

doan trén g2=15x0,4x0,4x25=0,6t/m.

Xét cac trudng hgp béc xép, treo bude chon ra hai so d6 tinh 6 hinh 2.1.18 :

- Khi chuyén chd va béc x6p (h.2.1.18a). Cot dugde diat ndm theo phuong ngang,
cac di€m ké hoic treo budc cach mut dudi mét doan a; = 2,0 m ; cach mit trén mot
doan a, = 3,5 m. Mémen Am tai goi

M,=05x09x%x2 =1,8tm;

M,=0,5%0,6 x 35" =3,675tm;
mémen duong 16n nhit 6 doan gitta phan cot dudi tim duge tai tiét dién cach goi
2,74 m, tai d6 M5 = 1,57 tm.
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Hinh 2.1.18. So dé tinh toan cot khi van chuyén (a) va cau 1ap (b)
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Qua so sanh mémen va tiét dién, chi can kiém tra véi M, cho phan cot trén la
du. '

Kiém tra kha nang chiu liuc véi tiét dién nam ngang, b = 40 cm, h, = 36 cm, c6t
thép dua vao tinh toan chi 1y hai ¢6t 6 ngoai : 1325 +116, F, = 6,92 cm’.
Kiém tra theo cong thic
M, =R,F,(h,-a')=2600x6,92 x (36 -4) = 575744 kG cm = 5,76 tm .
ViMy=5.76 tm > M, = 3,675 tm nén c6t di kha ning chiu luc.

- Khi cau ldp (h.2.1.18). Lat ¢4t ndm theo phudng nghiéng réi méi cau. Diém
cau dit tai vai cot, cach mit trén 3.9 m. Chan cft tilén dat.

Mémen 1én nhat & phan cét trén, cho tiép giap véi vai cft
M,=0.5x 0.6 x 3.7 = 4,107 tm.
Tiét dién cot véi F, = 17.42 cm” (2 @25 + 2 @22 ), tinh duge
M, = 2600 x 17.42 x 32 = 1449300 kG cm =14.,5 tm. vay cdt da kha nang chiu

Tuec.

O phan cot duéi mémen 16n nhat tim duge cach chan cét mét doan 3,34 m.
M, = 5,02 tm. Tiét dién c6 A = 60 cm, h, = 56 cm, thép lay an toan la 225,
F, = 9.8 cm® ( bd qua su chiu luc ctia 2325 bi cit ngan ), tinh dudc

M, = 2600 x 9.8 x 52 = 1325000 kG cm = 13,25 tm > M; = 5,02 tm, nhu vay
cot da kha nang chiu lgec.

VII. tinh toan tiét dién cot truc b

Cot truc B c¢6 hinh dang bén ngoai déi xing va noi luc theo hai chiéu tuong ting
x&p xi nhau nén dit cot thép dsi ximg 1a thuan tién va hgp 1y nhat.

1. Phén cét trén

370 = 925 cm. Kich thude tiét dién

Chiéu dai tinh toan I, = 2.5 H, = 2,5 x
a =4cm, h,=h -a=60-4=56cm .

b = 40 cm, A = 60 cm. Gia thiét a =
h,-a =56 -4 =52 cm.

D6 manh A, = 925/ 60 = 15,42 > 4 nén can xét dén udn doc.
Nbi luc duge chon tit bang t6 hop va duge ghi chi tiét ¢ bang 2.1.5 .

D6 1éch tAm ngau nhién ¢, ldy bang 2 cm. khéng bé hon A / 30 = 2 cm va -
H, /600 =0.,62 cm.

" D& tinh luc doc téi han, gid thiét ti s6 cot thép toan b p = 1,2%, tinh mémen
quan tinh cua tiét dién cét thép oJ,

J, = bh,(0,5h-a)’=0012 x40 x 56 (30 - 4)°=18171 cm" ;
Jy=bh’/12 =40 x 60" /12 = 720000 cm" .
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Bdng 2.1.5. Noi luc nguy hiém phan cét trén cét truc B

Ky hiéu |-Kyhieud| M N ey =MIN | €= e+, | My, Ny,
N bang t8 _
capnoilue | el | (tm) (t (m) (m) (tm) (®
1 -6 | 26,027 | 114,068 | 0,228 0,248 0,348 107,75
2 I-18 | 25601 | 120,39 0,213 0,233 0,348 107,75

Tinh cét thép do6t xitng vdi cap 1

e,/ h=248/60=0413;

My, + Ny (05h -a) 0,348 + 107,75 (0.5 x 0,6 - 0,04)
th: 1+ =1+ =1,61
M+N(05h-a) 26,027 + 114.068 (0,5 x 0.6 - 0,04 )
0,11
S=- — +0,1=0,314;
(0,1 +0,413)
6.4 0,314 , .
Ny = — ( x 240.10" x 720.10% + 210.10" x 18171 ) = 554200 kG
925* 1,51
1 1
n= = =1.26;

1-N/Ny 1-114068 /554200
e =ne,+05h-a=1,26x24,8+30-4=5725cm.

Chiéu cao viung chiu nén x

N 114068
x= = = 31,69cm;
R,b6 - 90x40

2a'=8<x=31,69< a,h,=0,62 x 56 = 34,72 cm nén tinh F, = F', theo
cong thic

N(e-h,+0,5x) 114068 (67,25 -56 + 0,5 x 31,69)

F,=F,k = = 14.42 cm®

Ry (ho-a') 2600 x 52
W= W = 14,42/ 40 x 56 = 0,0064 > p,,;, = 0.002.
B = 2p = 2 x 0,0064 = 0,0128 xAp xi véi gia tri pu, da gia thiét.
Du kién chon c6t thép mdi bén 4222, F, = F', = 15,2 cm™.
Tinh cét thép déi xitng vdi cap 2.
Tuong tu ¢b :

e,/ h=23,3/60=0,39,
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My +Ny(05h-a) 0,348 + 107.75 (0.5 x 0.6 - 0,04 )
th =1+ =1+ = 1.50
M+N(05h-a) 25,601 + 120,39 (0,5 x 0,6 - 0,04 )
0,11
S=——  +0,1-0,324;
(0,1+0.39)
6,4 0,324 , ,
Ny = — ( x 240.10" x 720.10” + 210.10" x 18171 ) = 564600 kG:
925% 1,50
1 1
n= = =1,271:

1-N/Ny 1 - 120390/ 564600

e

ne,+05h-a=1271x233+30-4=5561cm.

Chiéu cao vung chiu nén x

N 120390

x= = = 33.44 cm ;
R,b . 90x40

2a' =8<x=3344< o, h,=0,62 x 56 = 34,72 cm nén tinh F, = F', theo
cong thic

N(e-h,+0,5x) 120390 (565,61 -56 + 0,5 x 33,44 )
Fn = F'n = =

=14.52 cm?
R’al (h’() - a” ) 2600 X 52

K&t qua xap xi véi cip 1, dung thép 4222, F, = F', = 15.2 cm® 1a d yéu cau
chiu Iye.

2. Phén cét dudi

Chiéu dai tinh tqzin l,=1.5H;=1,5x 735 =1102,5 cin. Kich thuéc tiét dién

b =140 cm, h =80 cm. Gid thifta =a'=4cm, h,=h -a =80 -4 =76 cm,
h,-a'=76 -4 =172 cm. .

D6 manh A, = 1102,5/ 80 = 13,8 > 4 nén can xét dén uén doc.
N6i Iuc dude chon ti bang t6 hop va dude ghi chi tiét é bang 2.1.6

Bdng 2.1.6. Noi luc nguy hiém phan cot dudi cot truc B

Ky higu | Ky hieud M N 6y =MIN | 65= ey +6, | My, N
. bang t8
capnoilue | po am) | @ m | (tm) ®)
1 -17 -46,38 | 169,09 | 0,274 0,304 -0,498 126,67
2 11-18 -39,60 | 198,77 | 0,200 0,230 -0,498 | 126,67
3 l1-14 41,03 | 12667 |© 0,324 0,354 -0,498 126,67
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D6 léch tam ngau nhién ¢, 13y bang 3 cm, khéng bé hon A / 30 = 2,7 cm va
H,/600=1,23 cm.

D& tinh luc doc t6i han, gia thiét ti s6 c6t thép toan bd p = 1.4%, tinh mémen
quan tinh cia tiét dién cot thép J,

J,= b hy (05 h-a)’=0014 x 40 x 76 (40 - 4)* = 55160 cm' ;
J,=bh*/12=40x 80"/ 12 = 1707000 cm" .
Tinh cét thép dét xitng vdi cap 1
e,/ h=30,4/80=1038:

My, +Ng (05h -a) 0,498 + 126,67 (0.5 x 0.8 - 0.04 )
th:l‘l" =1+ =1.43:
M+N(05h-a) 46,38 + 169,09 (0.5 x 0.8 - 0.04 )
0,11
S=——  +01=033:
(0,1 +0,38)
6.4 0.33 , . 1
Ny = — ( 240.10" x 1707.10" + 210.10" x 55160 ) = 1107700 kG ;
: 1102,5> 1,43 \
1 1
= =1.18;

n=
1-N/Ny 1-169090/ 1107700
ne,= 118 x 30,4 =35.87cm :
e =ne,+05h-a=1,18x30,4+40-4=71,87cm.

Chiéu cao vung chiu nén x

N 169090
x = = — =46,97 cm ;
R,b 90 x 40

2a' =8<x=46,97< o, h, = 0.62 x 76 = 47,12 cim nén tinh F, = F', theo
cong thic

Ne-h,+05x) 169090 (71.87 -76 + 0,5 x 46.97) .
F,=F,= = =17.48 cm® :
R,n (ho -a ) 2600 X 72

p=p =17,48/40 x 76 = 0,0058 > p,,;, = 0,.002.
_ Tinh cét thép déi xitng vdi cap 2.
Tuong t ¢6 :
e,/ h=230/80=0,29;

My, + Ny (05h -a)
=1+
M+N(O05h-a) 39,6 + 198,77 (0,56 x0,8-0,04)
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0.11

S=——— 4+0.1=0,382;

(0,1+0.29)
6.4 0,382 . ) , : '
Ny = ( 9240.10° x 1707.10° + 210.10" x 55160 ) = 1192000 kG:
1102.5% 1,415

1 1

n= = =1,20;

1-N/Ny 1-198770/ 1192000
e = ne,+05h-a=12x233+40-4=636cm.

Chiéu cao vung chiu nén x

N 198770
X = = — =55,2cm;
R, b 90 x 40

x=532> a,h,=062x76=47.12cm .
eoen = 0.4 (1.25 x 80 -47,12) = 21.2 cm ;
o = 23.0 cm > ey, = 21,2 emvi vay 18y x = o, A, = 47.12, A, = 0,42 va tinh
F, = F', theo cong thiic

Ne-A,R,bh? 198770 x 63.6 - 0.42 x 90 x 40 x 76 _
F.=F,= = = 90,88 cm” .

R, (h,-a') 2600 x 72

Tinh thép dor xitng vdi c@p 3

e,/ h=35,4/80=0443:

My, + Ngy(05h -a) 0.498 + 126.67 (0.5 x 0.8 - 0.04)
K(lh:]-+ =1+ =1.532
M+N(05h-a) 41.03 + 126.67 (0.5 x 0.8 - 0,04 )
0,11 ,
S=— — +0.1=0.303;
(0,1 +0,443)
6.4 0.303 o ,
Ny = —( 240.10" x 1707.10" + 210.10" x 55160 ) = 1036540 kG
1102.5°  1.532
1 1
n= = =1.14;

1-N/Ny, 1-126670/ 1036540

e = ne,+05h-a=1,14x354+40-4=76,36 cin.
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Chiéu cao vung chiu nén x .

N 126670
x = = = 35.2cm;
R,b 90 x 40

20" =8<x=35,2< o, h,=0,62 x 76 = 47,12 cm nén tinh F, = F', theo cong thic
N(e-h,+0,5x) 126670 (76,36 -76 + 0.5 x 35,2)

F.=F, = =12,15 cm?.

R,(h,-a) 2600 x 72
So sanh dién tich c6t thép yéu cau clia ba ciip.ldy tri s 16n nhat é cip 2 c6
F,=F', = 20,88 cm®, chon thép 20928 + 20525 (22,14 cm?) ;

p=p =2214/40 x 76 = 0,0073 > p,,;,, = 0,002 va p, = 2u = 0,0146 xap xi véi
tri s6 p, = 0,014 da gia thiét,nhu vay khéng can tinh lai.

Dé b§ tri thép dugc tidt kidm,can tinh thém dién tich thép yéu ciu & tiét dién
I[II-111. Chon cdp néi luc I11-16 trong bang t6 hdp, ¢6 : M = 30.15 tm ; N=161,39 ¢ ;
Mdh =0,348 tm ; Ndh =11897t.

e, =3015,0/161,39+3=21.68cm:;e,/h=2168/80=0,271.
Dung F, = F’, = 9,82 cm” ( tuong Ung 2325)
J.=2x9,82 x (40 - 4)* = 25453 cm”

My, +Ng, (0,54 -a) 0,348 + 118,97 (0.5 x 0,8 - 0,04)

th:1+ =1+ =149
' M+N((05h-a) 30,15+ 161.39 (0,5 x 0,8 - 0,04 )
0,11
S=————— +0,1=0,396 ;
(0,1 +0,271)

6.4 0,396 X ,

Ny = X x 240.10° x 1707.10% x 210.10" x 25453 ) = 855000 kG:
1102,5% 1,49 .
1 1

n= = =1.233;
1-N/Ny 1-161390/ 855000
e =ne,+05h-a=1233x2168+40-4=62.73cm .
Chiéu cao ving chju nén x
x=N/R,b=161390/90 x 40 = 44,83 cm :
| 2a’'=8<x=44,83< a, h,= 0,62 x 76 = 47.12 cm nén tinh F, = F', theo cong
thic '

N(e-h,+05x) 161390 (62,73 -76 + 0.5 x 44,83 )
Fa = F’a = - =7.88 Clll2
R, (h,-a") 2600 x 72
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Nhu vay ta chi can kéo sudt 2225 & ti€t dién IV-IV 1én 1a thoa man.con 2528
thi cit 8 quing giia c6t gidng nhu d phan duéi cot bién.

Cét doc ciu tao dung 212 cho ca ¢ot trén va cot dudi, théa man S,=36 < 40cm
va dién tich tiét dién thaiih ciu tao @12 F, =1,13> 0.0005 x 40 x 36 = 0,72 cm®. Bo
tri c6t doc ctia ¢ot nhu hinh 2.1.19.

N
N N N
K S
~ A j: ‘ﬂ:
/- -7 :
600
7-7
\,
- |
z % * N M
5 V3
9 wl o,
RS N 1 & r_ 800
S %‘L ~ ———4 2.2
- -3
N Y
N N
N S N
S N N
N 9 )- V
N
L ' 890 '3_3

Hinh 2.1.19. So d6 bé tri c&t thép trong cot giira

Kiém tra kha néing chiu hic theo phuong ngoai mit phing uén.

- Phan cot trén véi N,,,,=121,79 t ; chiéu dai tinh toan l, = 2H=2x370=740 cm,
d6 manh A, = 740/ 40 = 18,5 ; hé s6 uén doc ¢ tra & phu luc XI dude ¢ = 0,8; dién
tich tiét dién F, = 40 x 60 = 2400 cm®, téng dién tich c6t thép F,=2x15.2=30.4 cm>
Tinh toan kiém tra theo cong thiic

¢ R, F,+R',F,)=0,8 (90 x 2400 + 2600 x 30.4) = 236000 kG = 236 t .

Vi N, = 121,79 t < 236 t nén c6t di kha ning chiu lyc theo phuong ngoai
mat phiang uén.

- Phan c6t dudi v6i N, = 191,07 t ( & ti6t dién ITI-1IT da cat 228, con 2025)
Chiéu dai tinh toan I, =1,2H, = 1.2 x 735 = 882 cm i Ay =882/40=22,05;¢=0,7
F, =40 x 80 = 3200 cm®; F,, = 2 x 9,82 = 19,64 cm” .

¢ R, F,+R', F,)=0,7 (90 x 3200 + 2600 x 19,64) = 237300 kG = 237.3 t.

)
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N,..= 191,07 t < 237,3 t nén cot di kha ning chju luc theo phuong ngoai mit
phdng uén.

VIIl. Tinh toan cét truc B theo cac diéu kién khac

a. Kiém tra theo khd ndng chiu cdt

0 phan ¢t dudi lue cit 16n nhat xac dinh duge tit bang t6 hop Qs = 7.09 t.

K R bh,=06x 75 x 40 x 76 = 13680 kG = 13.68 t > Q. = 7.09 t nén
béténg &0 kha nidng chiu cit. dit c6t dai theo cau tao. Chon c6t dai @8. khoang
cach 30 cm., théa min cac yéu cau cau tao cét dai trong cot.

. A A~ P4 -~
b. Kiém tra vé nén cuc bo

Tinh toan vé nén cuc bo & dinh cot truc B hoan toan tuong ty nhit d cot truc A.
K&t qua sau khi gia ¢6 mit cot bing bon 1udi 6 vudng @6, 6 ludi 6 x 6 cm thi kha
nang chiu hic cuc bo & dau cot duge dam bao.

c. Tinh todn vai cét
Tinh toan ép mit lén vai cot hoan toan gidng nhu déi vdi vai cot truc A.

Kich thuéc va sd db tinh c6t thép trong vai thé hién trén hinh 2.1.20.

750

A

52,8 52.8

600

7200

750 350

| 600 400 | 400 600
1 1l } (

Hinh 2.1.20. So dé tinh vai cét gitra

http://vietham12h.com



CénTgT}_}/EI;Iéa Chéat Xay Dwng Phuwong Nam

KHUNG BETONG cO 91

Chiéu cao lam viéc h, = 116 cm ; luc tac dung lén vai P = 52,8 t. Kiém tra kich
thudc vai ¢t theo cac diéu kién (1.4.26) va (1.4.27) :

P=528t<25Rbh, =2.5x75%x40x 116 = 87000 kG =87.0t
nén diéu kién (1.4.26) duge théa man.

Cau truc c6-ché d6 lam viéc trung binh, K, =1. Khodng cach ti Iuc P dén mép
cdt dudi a, = 75 - 40 = 35 cm,

P=528<12K,R.bh?a,=12x1x75x40x 116*/35 =
=138000kG = 138t nén diéu kién (1.4.27) dugc thoa man.
Tinh 6t doc |
Mémen uén tai tiét dién mép cot 1-1
M,=Pa,=52,8x%x0,35=18,48 tm.
Tinh c6t thép véi m6me1-1 tang 256%

M =125M,=125x18.48=23,1 tm ;

M 2310000
A = = =0.0477 .
R, bh,} 90 x 40 x 116> :

tra bang c6y= 0,975

M 2310000 ‘
F,= = = 7,86 cm’”
R,vh, 2600 x 0,975 x 116

chon 2025, F, = 9,82 em?.

Tinh c¢6t dai va cét xién

ViP=528t>R,bh,=75x40 x 116 = 34800 kG = 34,8t va h =120 cm >
2.5a,= 2,5 x 35 = 87.5 cm nén trong vai cét dung cdt xién va c6t dai ngang.

Cét dai chon @8, khoang cach 15 cm, théa man khong qua 2 /4 = 30 cm.

Dién tich c6t xién cit qua nta trén doz,in L, (Ly = 125 cm) khéng bé hon
0.002 b h, = 0,002 x 40 x 116 = 9,28 cm® chon 3020 dat thanh hai l6p.

d. Kiém tra khi chuyén chd, céu ldp
Tién hanh tinh toan tuong ty nhu déi véi cot truc A.

Theo ca hai sd d6 nhu trén hinh 2.1.18 clia cot truc A, cot déu du kha ning
chiu lve.
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