Céng ty Hoéa Chéat Xay Dung Phwong Nam

Vidu 2

TiNH TOAN KHUNG NGANG NHA HAI NHIP COT HAI NHANH

S6 liéu cho truée

Nha céng nghiép mét tang lip ghép, hai nhip déu nhau. L, = L, = 30 m, c6
cung cao trinh ray R =11 m. o mbi nhip ¢6 hai cau truc chay dién, ché& d6 lam viéc
trung binh, stic truc @ = 30/ 5 t. Budc ¢4t @ = 6 m, chiéu dai khéi nhiét d6 1a 60 m.
tuong ngoai tu chiu luc, xay gach day 22ecm. Khu vuce xay dung : Hai Phong.

I. Lua chon kich thudc clia cau kién

1. Chon két cdu mdi

- K&t cdu mang hic mai chon dan gay khc tng lyc trude, chiéu cao giita dan
3.7m ; dau dan cao 0,8 m, trong lugng tidu chuin cta dan 17 t.

- Chon mai ¢6 hai cita mai, réng 12 m, cao 4 m, trong ludng tiéu chuin 2.8 t.

- Cac 16p mai dugc cau tao hoan toan giéng vi du 1.

2. Chon ddam cdu truc

- Chon dam cau truc theo thiét k& dinh hinh cho nhip dam 6m, stic truc 30 t §
bang 1.1.1 ¢6 H.= 1000 ; b = 200: b.= 570 ; h.= 120 ; trong lugng 4,2 t.
3. Xac dinh cdc kich thudc chiéu cao ctia nha

Ldy cao trinh nén nha tuong ting véi c6t + 0,00 dé xac dinh cac kich thudc
khac.

- Cao trinh vai cot
V=R-(H,+H.,)=11-(0,15+1,0) = 9.85 m.
- Cao trinh dinh cét
D=R+H,+a,
H,, : Chiéu cao cau truc, véi stic truc 30 t tra bang 2 phu lucl c6 Hy =275 m. -
D=11+275+0,1=13,85 m.

- Cao trinh dinh mai

M=D+h+h,, +t=1387+37+40+0,51=22,06 m.

Kich thudc mit cit ngang cho trén hinh 2.2.1.
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Hinh 2.2.2. Hinh dang, kich thudc ¢t hai nhanh va chi tiét

4. Kich thudc cot
Chiéu dai phan c6t trén

H=D-V=1385-9.85=4.0m.
http://vietham12h.com
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© Chiéu dai phan cét duéi
Hy=V+a,=9,85+0,25=10,1 m.

Kich thudc tiét dién cot nhu sau :

- Bé rong cot b = 500 mm.

- Phan cot trén la c6t ddc, A = 600 mm, phan cot dudi 1a cot hai nhanh, tiét
dién nhanh 14 300 x 500, tiét dién thanh gidng ngang la 500 x 400, khoang cach
gitta cac thanh gidng 1a 1800. Chiéu cao toan bé tiét dién phan cot dudi 1a 1300 véi
cot bién va-1400 véi cot gitta. Chi tiét cau tao cdt cho trén hinh 2.2.2.

Il. Xac dinh tai trong

1. Tinh tdi mdi

Tinh tai tinh cho cac 18p mai tinh trén 1m* xem & vi du 1

- Tai trong tidu chuin g°= 523 kG /m”.
- Tal trong tinh toan g£=6222kG/ m*.

Trong luong dan mai G, va khung ctta mai G, 13y theo thiét ké dién hinh
-Tiéuchudn G,=17t. G, =2.8¢.
- Tinh toan G, =1,1x17=187t;

v G, =1,1x28=3.1¢t.
Trong lugng kinh va khung ctta kinh trén 1 m dai gy
-Tieuchudn g = 500 kG / m.
- Tinh toan gr =1.2x500=600kG/m
Lugc tap trung tinh toan do tinh tai mai truyén lén cot la
Cét truc A

G,=05(G, +galL+Gy,+2g,a).
Véi budce ¢6t @ = 6m, nhip nha L = 30m
G, _05(187+06222x6x30+31+ % 0,6 x 6)=705¢t.

G,, dit cach truc dinh vi 150 mm, truc dinh vi cach mép ngoai cua cot 1a 250
mm. Khoang cach tir duong tac dung ciia Iuc nay d¢én truc hinh hoc ctia phan céot
trén

e, =0,26+0,15-0,6x06=0.1.
Cét'truc B

Do hai tai trong bing nhau d&it dé6i xting qua truc cot nén
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G,=T706x2=141t;¢,=0.
2.Tinh tdi do dim cdu truc
Tai trong do trong >IUQ11g dam cau truc, ray va cac lép dém 1ay theo vi du 1
- Cét truc A G4 =5,61t.

Tai trong nay dit & muc vai cot, di qua truc dam cau truc, cach truc dinh vi
750 mm. Khoang cach tit dudng tac dung cua tai trong nay dén truc hinh hoc cia
phan cét duéi

eq=0,25+0,75-0,6x1,3=0.35m.
Cot truc B
Do hai tai trong bang nhau va dit déi xting qua truc‘cét nén
Ga=561x2=11,22t; e, = 0.
3. Tinh tai do trong luong ban than cét
Tai trong nay dude tinh theo kich thudc ciu tao cho timg phan cot.
Cét truc A
phancéttréen G,=1,1x2,5x4,0x06x05=3,3t;
phan cot dudi, tinh dén tiét dién ngay mat trén méng
Gy =1,1x25x056x[10,06x1,3-0,7x(1.4x5+0,2)]=10,65t.
Cét truc B |
phan cot trén G=1.1x25x40x06x05=3,3¢t:
phan cot dudi G4 =1,1 x 2,5 x 0,5[10,05 x 1,4 - 0,8 ( 1.4 x5 +0,2 )] = 10.986 t.
4. Hoat tdi mdi

Hoat tai stta chita mai phan bé déu 14y bing 75 kG / m”, hé s6 vudt tai n = 1.3
dugc dua vé thanh luc tap trung dit 6 dinh cot

P,=13x0075x6x05x30= 8,78¢t.

Véi cot truc A diém dit P, trung véi diém dit cia G,,. O cdt truc B xét riéng
P, dit & nhip bén trai va bén phai, cac lyc nay dit cach truc c6t mét khoang
e, = 0,15 m. '

5. Hoat tdi cdu truc
a. Hoat tdi ditng do cdu truc

Véi s6 lidu cau truc da cho: @ =30/ 5 t, nhip cau truc L, = 30 - 2x0,75 = 28,5 m
ché& d6 lam viéc trung binh, tra bang 2 phu luc I ¢6 cac théng s6 cau truc sau :

Bé réng cau truc B=6,3m;

Khoang cach hai banh xe K=51m;
http://vietham12h.com
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Trong lugng xe con G=120t.
Ap luc thing dung tiéu chuin tit ciu truc truyén 1én mdi banh xe
P s = 34,51 1 P = 11,5t
Ap lﬁc thing dang 16n nhat do hai cau truc ding canh nhau truyén 1én vai cét
D xac dinh theo duong anh huéng phan luc nhu trén hinh 2.2.3.
Cac tung dé y; cua duong anh hudng ing véi vi tri cac luc tap trung P,,.. xac
dinh theo tam giac déng dang
yi1=1;
¥»,=09/6,0=0,15;
y3=48/6=0.8;
Dyax = 1.1 x345x(1+0,15+08)=740¢.

Déi dién véi c6t ¢6 D, 12 cot chiu D,,;,,. Xac dinh D,,;, tuong tu nhu D,,,,.,

1 - L
l 5,7 1 L 3,7 _
T 71 T 7
N o
P P %
y
iy 3,

% 4, %
Hinh 2.2.3. Budng anh hudng cla phan luc va sa dd chat tai
Dyin=n Py 2= 1,1x11,5 x(1+0,15+0,8)=24,67t.
D,ax. Doin dit 8 mc vai c6t, cach truc dinh vi mét khoang A =0,75 m.
b. Hoat tai do luc ham ngang
Luc ham ngang 7,° do mét banh xe truyén lén dam cau truc trong trudng hap

moéc mém
T°=(Q+G)/40=(30+12)/40=1,051.
Lyc ham ngang T, truyén 1én cot dude xac dinh theo dudng anh hudng gidng
nhu d6i véi D,
Toax=nT Sy =1.1x 1,05 x (1+0,15+0,8) =225t
http://vietham12h.com
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Luc T, truyén 18n cot dit & miic méit trén dam cau truc, khoang cach tit dinh
cot den diém dat luc T,,.. .

y=H -H,=40-10=30m.
6. Hoat tai gié
. Tai trong gié téc dung 1én mdi mét vuéng bé mat thing dtng cla cong trinh
W=n W, k C.

Theo TCVN 2737 - 1995 thi Hlﬁi Phong thudc vang IV-B nén ap luc gi6 tra 6
bang 1, phu luc IT 1a W, = 155 kG/m®

AP dung dia hinh C, hé s6 k& duge xac dinh tudng ‘g véi hai miic :
- muc dinh cét, cao trinh +13,85, néi suy cé & = 0,722 :
- mtic dinh mai, cao trinh + 22,06, néi suy c¢6 & = 0,82 .

Ung véity s6 H/ L <0,5vaB/L >2 thihé s6khi dong ¢ = + 0.8 déi vdi phia
gié ddy va ¢ = - 0,5 d6i véi phia gié hiit.

Tai trong gié tac déng lén khung ngang tit dinh cot tré xuéng 1ay 1a phan bs
déuvéik =0,772.

p=nW,k Ca
phia gi6 ddy pq=1.2x 0,155 x 0,772 x 0.8 x 6 =069t/ m :
phia gi6 hit p, = 1,2 x 0,155 x 0,772 x 0,56 x 6 = 0,43 t / .

-47 =07 -06 06

+08

Hinh 2.2.4. So dé xac dinh hé sé khi dong

Phan tai trong gié tac dung 1én mai. tit dinh cot trd 1én dua vé thanh hie tap
trung dit 6 dau c6t S, S, véi k 14y gia tri trung binh

k=(0,772+0,82) x 0,5 = 0,796 .
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Hinh dang mai va hé s6 khi déng 6 tiing doan mai 18y theo so do trén hinh
.2.4.

Trong d6 gia tri C; tinh véi géc o= 10°,. ty s H/L =(13,85+15)/ 60= 0.25
norsuy c6 C, = -0.2

Lo

§= 5,845t , % =3152¢

£= 069 4m P =043 m

-
-
.
-
.

v v § 3

Hinh 2.2.5. So d6 tac dung cla tai trong gié

Tris6 S =n k q,a L¢;h;=1,2x 0,796 x 0,155 x 6 x T ¢; h; =0,888 T ¢; h; ;
S =0.888 (0,8x1,5 - 0,.2x1,94 + 0,6x4 + 0,6x4 + 0,5x1,94 ) = 5,845 t :
S, =0,888(0,5x1.5+0,6x4+02x4)=23152t%.

So d6 tac dung cua gi6 trén hinh 2.2.5.

lil. Xac dinh néi luc

So @6 tinh toan khung ngang thé hién trén hinh 2.2.6

RN 600 T §
7117 8]C1 75 X &
7-7 7-3

| | 8

3 E 2 M H M H 3

g (0 D_f_;ll% 0 D”;D% 0 ¢
Pz sy |gle Feet) D
n 2.2 n - Anl

=t =<

Hinh 2.2.6. Sq dé tinh toan khung ngang

1. Cac dac trung hinh hoc
Chiéu dai phan cét trén H, = 4,0 m

Moémen quan tinh tiét dién phan cot trén
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J,= 0.5 x 0,6°/12 = 0,009 m" |
Mbémen quan tinh cta tiét dién moét nhanh phan cot duéi

J,=0.5x0,3"/12=0,0011 m".
Cét truc A

S6 khoang cua cot n, = 5, khoang cach gitia hai thanh giang ngang S, = 1.8 m.
Khoang cach gitta hai truc nhanh ¢4t ¢ = 1,0 m. Dién tich tiét dién ctia mét nhanh

F,=0,5%x0,3=0,15m".
Mémen quan tinh tuong dudng cua tiét dién ngang phan cot dudi
Ja=F,c*/2=0,15x1°/2=0,075 m".
Cac théng so

t =H /H=40/14,1=0.284:

J(l 0,075
k= t'(— -1)=0,284"( -1)=0,168:
Jy 0.009
(1-t)Jy (1-0,284)°x0.075
ky = = =0,125 ;
8n2d, 8 x 5% x 0,0011

v =1+k+k =1+0,168+0,125=1,293.
Cét truc B

S& khoang cuia cft n, =5. Khoang cach cac thanh giing ngang S, = 1,8 m. Dién
tich tiét dién mot nhanh F, = 0.15. Khoang cach gitta hai truc c¢ét ¢ =1.1 m.

Jy=0,15x1.1%/2=0.091 m":
t = 0,284:

Ja ~0.091
-1)=0,284" (
A . 0,009

k= t°(

-1)=0.209;

(1-£dq  (1-0,284) 0,091
k= = .
8 n,>J, 8 x 52 x 0,0011

=0.152;

v=1+0,209+0,152=1,361.
Quy dinh d&u ctia ndi lyc va phan Iyc giong nhu vidu 1 (h.1.3.4).
2. Néi luc do tinh tai mai
Vi so @6 két cau d6i xting, chiu tai trong ddi xing nén khi tinh véi tinh tai mai

chuyén vi ngang 8 dinh cot bing khéong. tach timg cot ra tinh theo s dd trén
hinh 2.2.7.
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C’ét trucA

Tri s6 phan Iiuc ngang R tinh theo cong thitc R=R, - R,

'fhlh R, v6iM=G,, xe.=70,5 x0,1=7,05tm, theo cong thiic
BM(1+k/t) 3x705x(1+0,168/0,284)

R, = = =0,923t.
2vH 2% 1,293 x 14,1

Tinh R, véi M = G,, x a = 70,5 x 0.35 = 24,675 tm ( khoang cach gitta truc cot
trén va truc cot dudia = 0,35 m)

3M(1-¢%) 3x24,675x (1 -0,284%)
R, = = =1,866t:
20H 2% 1,293 x 14,1

R=0923-1,866=-0,943+t.

Chiéu trén hinh vé 1a chiéu thuc té ctia phan lc.

Xac dinh ndi luc trong cac tiét dién cot
M, =70,5x0,1=7,05tm;
M, =7,05+0,943 x 4,0= 10,822 tm ;
Mu=-706x(0,35-0,1)+0,934 x 4,0=-13,89 tm ;
My=-705x(0,35-0,1)+0.934 x14,1 = -4,46 tm ;
Ni=Ny=Nmp =N =70561t:

Qv=0934+¢.
Biéu d6 mémen do tinh tai mai cho trén hinh 2.2.7.
=0
- &eeylres ” 05 R=015
O—&—— 4 )
| R=2g943
L -13,49 1,40
\ 70,622 2060
l =435
J"H-Jv o - 6
7 74 o L \-720
A
Hinh 2.2.7. Sa dé tinh va ndi luc do G, tac Hinh 2.2.8. So d6 tinh va néi lyc trong
dung d cot bién cot bién do tinh tai dam cau truc

http:/Nietnam‘IZh.com
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Cét truc B
Do tai trong dat d6i xiing nén trong cot chi xuat hién luc doc
N =Ny=Np=Nny=705x2=141t¢t.
3. Néi luc do tinh tdi dam cdu truc
a. Cét truc A
Tri s6 phan luc tinh theo cong thic vé
M=Gyxeg= 561x0,35=20tm;

SM1-£2) 3x20x(1-0284")
R = = =0.15¢.
2vH - 2 x 1,293 x 14,1

Néi luc trong cac tiét dién cét.
M, =0;
Mp=-015x4=-06tm;
My=-0156x4+57x035=14tm;
Mpy=-015x14,1+5,7x0,35=-0.12tm;
N =Ny=0; Nypy=Ny =5.7t:
Qw=-015¢.

Biéu d6 mémen cho trén hinh 2.2.8.

b. Cét truc B

Do tai trong dit d61 xiing nén

My =Mu=Mn=My=0;
Ni=Np=0;Np=Nw=1122¢.

4. Téng néi luc do tinh tdi

Céng dai s6 noi luc do cac truong hgp tinh tai da tinh 6 trén cho tung tiét dién
clia ting cdt dudc két qua trén hinh 2.2.9, trong d6 luc doc N con duge cong thém
trong lugng ban than timg doan cjt.

5. Néi luc do hoat tdi mai

Vi 12 nha hai nhip nén khi tinh khéng bd qua chuyén vi ngang ¢ dinh cot. Xét
hai trudng hgp tac dung ctia hoat tai mai : tac dung 4 nhip AB va nhip BC. Sd do
tinh hoat tai mai & nhip AB nhu hinh 2.2.10a. D& tinh hé nay dung phuong phap
chuyén vi, khéng xét dén sy lam viéc khéng gian, Cy, = 1.

Phuong trinh chinh thc:rxZ+ R,=0.

trong 46 r - phan luc trong lién k&t thém vao khi lién k&t chuyén vi ngang mét
doan Z = 1,

http://vietnam12h.com
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R, - phan lyc 6 lién két thém vao do tai trong gay ra trong hé co ban
r=ra+rptre, 0ddyra=rg.
ra va ry dude tinh theo so d4 ¢ hinh 2.2.10c va theo cong thiic
SEJ," 3xEx0,075
ra=re = ———= - =0621x10"E;
v H’ 1,293 x 14,1
3EJ," 3xE=x0091
rg = — = - =0716 x 107 E ;
v H’ 1,361 x 14,1
r=ra+rg+rc=(0,621x 2+ 0,716 ) x 10"E = 1.958 x 10" E ;
R,=R +R,".
a %05 4 7.5 o L0
72,49 38 744, 3
10222 7947 755, 52
- 4,58 90,06 . %65
Q= 0684 ; M=4 Q=0
Hinh 2.2.9. Tong néi luc do tinh tai
a) mémen § cot bién ; b) luc doc & cét bién ; c) luc doc d cbt gitra.
Dé tinh RpA ding so @6 hinh 2.2.10d nhu tinh véi Gy, cho cot truc A
R,"=RsP, /G, =-0943x878/70,5=-0,12t.
RBp dudc xac dinh theo so d6 hinh 2.2. 10d véi
M=P, xe =-8,78x0,15= -1,317tm.
LAy dau trit cho M vi chiéu tac dung ctia n6é ngugdc véi chiéu quy udc
3M(1+k/t) -3x1317x(1+0,209/0,284)
RS = = =-0,179 t.

20H 2% 1,361 x 14,1

Chiéu cta phan lyc vé trén hinh 2.2.10d la chiéu thuc
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R, =-0,12 -0.179 = -0,30°¢.
Chuyén vi ngang Z
Z=-R,/r=03/(1958x10"E)=0,153 x 10" /E .
Phan luc & cac dau cot
Ry=R A +1\aZ=-0,12+0,621 x 10*E x 0,153 x 10" / E = -0.025 t -
Ry=R,"+rpZ =-0,179+ 0,716 x 10°E x 0,153 x 10Y E = -007 t :
Re=rc Z=-0621x10"Ex 0,153 x 10'/E=-0.1t.

)2, =478 =878 ¢ 2
‘(2 },
A c 4 8
g g 4 %
Q —— —— —
\ A B
4 P R, 3

A 8
Hinh 2.2.10. So dé tinh hoat tai mai
a) so d6 tinh toan ; b) hé co ban ; c) so dd tinh phan Iuc do chuyén vi don vi ;
d) sdkd6 tinh phan Iuc do hoat tai mai
N6i lyc trong cac tiét dién cot
Cét truc A :
M,;=28,78 x 0,1 =0,878 tm ;
My = 0,878 + 0,025. 4,0 =0,978 tm ;
Min=-878x(0,35-0,1)+0,025 x 4,0 =- 2,095 tm :
My =-8,78x(0,35-0,1)+ 0,025 x 14,1 = -1,843 tm ;
Ny=Np=Nm=Ny=878t;
Qv =0,025t¢.
Cét truc B
M;=-878x0,15=-1,32 tm ;
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Ml] = M[I] =-1,32 + 0,07X4 =-1,04tm N
My =-132+0,07x14,1=-0,333 tm ;
Ni=Np=Np=Ny=878t;
QIV =0,07t¢t.
Cot truc C
a678}47 47| 132 -—
M;=0 7025 2070 27
M;=M;;=-0.1x4=-0.4 tm;
~2 995 ~104 -4
M[V:— 0,1)(.14,1:—1,41 tln ) 4978
N =Ny=Nuy =Nw=0;
Q]V = - 0,1¢t.
Biéu 45 mémen cho
trén hinh 2.2.11.

’ TrtIdnﬂg hQ.p hoat tai 1843 03 7,47
tac dung ¢ nhip BC dugc A 8 c
Su}j ra tu tr,udnf‘?’ llf'jp tr?n Hinh 2.2.11. Biéu d6 mémen trong khung do hoat tai mai
1nhd tinh chat dé1 xing cua . .

s PN tac dung o nhip AB
hé va biéu d6 mémen dugc
cho trén hinh 2.2.12 132 FL6’7,78 g, ﬂ -4878

(27 42070 4025
6. Noi luc do hoat '
tai ditng cia cdu truc .
gommesmme " 20| |
Khi tinh véi hoat tai 4978
ding ciia cau truc, ta xét
bon trudng hop. dat tai
theo hinh 2.2.13.
Nha hai nhip, khi
tinh véi hoat tai cia ciu
truc la tai trong tac dung
cuc bd can phai xét téi su 7,41 0333 1843
lam viéc khéng gian cia A B8 ¢

khéi khung.

Trong truong hop
chiéu dai khéi nhiét d6 60
m, buéc cot 6m 13y hé so
khong gian Cy, = 4.

Hinh 2.2.12. Ni lyc trong khung ngang do hoat tai

mai tac dung & nhip BC

Giai khung theo phuong phap chuyén vi.

Phuong trinh chinh tic : rx Cy,

Pa tinh

xZ +R,=0.

r=1958.10"E. -
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| m
7 Dmax
A
%) L
Dmax Dm/'ﬂ Drmir Dmax
B c A

Hinh 2.2.13. Cac trudng hop tac dung cua tai trong dimg cua ciu truc
a) Dpnax tac dung & c6t A ; b) Dp,, tac dung d bén trai cot B ;
€) Dpnax tac dung @ bén phai cot B ; d) Dy, tac dung d cét C.

3) )

T

b N
o
N

AN

Truong hop a

R*, dugc suy ra tit R clia truong hop tinh véi tinh tai dam cau truc nhd hé sé
D,..! Gy=74,003/5,61= 13,2 b

R, =132x0.15=198¢.

R”p duge tinh theo so db trén hinh 2.2.14 véi M mang diau am vi nguge véi

chiéu quy udc.
M= -D,, xeq=-24,67x0.75=-18,503 tm ;
3M(1-£) -3x18,503x(1-0.284%)

R = = =-14t;
2vH 2% 1,293 x 14,1

R,=R* +R," =198-14= 058¢.
Chuyén vi ngang Z _
Z=R,/Cir =-0.538/(4x1938x10"E)=-0.074 x 10YE .
Phan luc & cac dinh cbt :
Ry=R, +ryxZ=198-0621x0.074=1934t;
Ry=R,"+rygxZ=-1,4-0.716 x 0,074 = -1.453 t

Re=roxZ=-0621x0,074=-0046t .
http://vietham12h.com
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Cac phan luc vé trén hinh 2.2.15 da 1ay theo
chiéu thue. E
140

Nbi lic trong cac tiét dién cot
’ Dnin 127
Cot truc A 2467 7 |
M[ =0
Mp=-1,934x4=-17736 t.m; |
My =74,003 x 0,35 - 1,934 x 4 = 18,165 tm ;
My =74,003 x 0,35 - 1,934 x 14,1 =-1,37 tm
N]ZN[]:O;N[I]:NN:74,003t; ,.JJ,»,
8
Qv =-1934¢. ,
Hinh 2.2.14. So d6 xac dinh phan luc do
Cét truc B D, 9dy ra d cot B
M =0;

Mip=1453x4=5,812tm;
M =1,453 x4-2467x0,75=-12,69tm ;
My =1,453 x 14,1 - 24,67 x 0,75 = 1,985 tm ;
Ni=Ny=0 ;N =Nw=2467t;
Qv =1453¢t.
Cét truc C
M;=0 ;.
Miy=M;p;;=0046 x4=0,184 tm ;
My =0,046 x 14,1 =0.65 tm ;
Qiv=0,046t .
Biéu d6 mdmen vé trén hinh 2.2.15
’ Truong hop b
| RpA dudc suy ra tit R ctia truong hop tinh véi tinh tai cau truc nho ty s
Dyin/ Gg=24,67/561=4,4;
R" =44x0.15=066t.
RpB dudc suy ra tu RpB cua trudng hdp a nha ty sé
D,ax / D,y = 74,003/ 24,67 = 3 ;
RF =3x(-14)=-42;
R,=R, +R,” =066 -42=-354t.
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Chuyén vi ngang Z
Z=354/(4x1958x10"E)=0.452 x 10*/E .
Phan luc 6 cac dinh cot
R, =0,66+0,621 x 0,452 = 0,941t ;
Rp=-42+0.716 x 0,452 = -3.88 t :
R~-=0,621 x 0,452 = 0,281t .

Nbi luc trong cac tiét dién cot

Cét truc A
M =0;
M;=-0941x4=-3,764 tm ;
Mi1=-0941 x4+ 24,67 x0,35=4.871 tm ;
My =-0,941 x 14,1 + 24,67 x 0.35 = - 4,634 tm :
~Ni=N;y=0; Nyjy=Ny=2467t:
Qv=-0941t.
Cét truc B
‘ M =0;
M,;=388x4=1552tam;
M =3.88%x4-74.003 x0,75=-39.98tm ;
My =3,88x14.1-74.003 x 0.75=-0,794 tm :
N/ =N;=0; Njj=Nw=74,003t¢;
Qv =3,88¢%.
Cét truc C ‘
M, =0;

Muy=Mmp=-0281x4=-1,124t.m;
My =-0,281x14,1=-3,962tm;
N =Ny=Ny=Ny=0;
Qiv=-0,281t.

Bidu d6 mémen duge thé hién & trén hinh 2.2.15.

Cac truong hgp ¢ va d duge suy ra tudng vng tit truong hop & va a nho tinh
chdt d6i xing ctia hé va biéu d6 mémen dude thé hién trén hinh 2.2.15.

http://vietham12h.com
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7. Néi luc do luc ham ngang ctia cau truc
Xét bon truong hdp tac dung cua luc ham ngang nhu trén hinh 2.2.16

3 5

N -mv jr { N ]
.4 c c
Trx ﬂv
C

A I3
/)
i Tron
A 4

Hinh 2.2.16. Cac trudng hdp tac dung cia T,,,,

A ¥4 c

Truong hop a
Phudng trinh chinh téc : rxCy.xZ +R,=0.

R, = R,,‘\, vil R,,'\ dugc xac dinh theo so d6 trén hinh 2.2.17 trong d6 y = 3,0m,
xAp x1 gia tri 0.7 x H = 0,7 x 4 = 2,8 m nén tinh Rl,'\ theo cong thic

T(1-t+k) 2.25(1-0.284+0,125)
R = = =146t ;
v 1.293

Z=-146/(4x 1958 x 10" E)=-0.187 x 10V E .
Phan Ivyc 6 cac dinh cot
R,o=146-0621 x0,187=1.3441:
R;;=-0.716 x 0,187 = -0.134 t :
R-=-0,621x0,187=-0.116t.
N6i luc trong cac tiét dién cot
Coét truc A |
M, =0, M, = 1,344 x 3 = 4,032 tm
My=Mp=1.344 x4 -2.25 x1=23,126 tmm
Mpyv=1,344 x 14,1 - 2,25 x 11.1 = - 6,025 tmm
N; =Ny =N =N =0.
http://vietham12h.com
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Qv =+1,344 - 2,265 = -0,906 t

Cét truc B ] ’}:
M =0; =
My=Mpyp=-0.134 x 4= -0,536 tm ; Q Trpax =225
My=-0,134 x 14,1 =-1,89 tm :

Ni=Np=Ny=Nwy=0; -
Qv =-0134t. ¥

Cot truc C
M =0;

My =My;=-0.116 x 4 = -0.464 tm ; _4

My=-0,116 x 14,1 =-1,636 tm ;
Ny =Nyp=Ny=Ny=0;
Qv =-0,116 t.

Hinh 2.2.17. So d& xac dinh
phan lyc do T,,,,

Biéu d6 mémen dugc thé hién trén hinh 2.2.18.

Vi Iyc T,y c6 thé tac dung theo hai chiéu nén khi dua vao td hgp cac ndi luc
dugc 18y theo ca hai dau.

Truong hop b
TA-t+k) -2,25(1-0,284+0,152)

R,=R,"” = = =-1.435t;
v 1,361

Z=1435/(4x1958x 10" E)=0.183 x 10Y E ;
Phan lyc & cac ¢au cot
R,=0.621x0,183=0,114 t;
Ry=-1,435+0,716 x 0,183 = -1,304 t ;
R-=RA=0,1141t.
N6éi lyc 6 cac ti€t dién cot
Cot truc A
M =0;
Mpy=M;=+0,114 x 4 = 0,456 tm ;
My=0114x14,1=161tm;
Ni=Ny=Ny=Ny=0;

Qw=+0,114 ¢, ,
http://vietham12h.com
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Cot truc B
M =0;M,=-1304x3=-3912tm;
Mu=Mmp=-1304x4+225x1=-2,966 tm;
Mpy=-1,304 x 14,1 +2,25 x 11,1 =6,59 tm ;
Ny =Ny=Ny=Ny=0;
Qv =-1,304 + 2,25 = 0,946 t.

Cot truc C 14y giong cot truc A
M =0; My=M3;=0,456tm ; My = 1,61 tm
N =Ny=Nipj=Ny=0;Qnv=+0114t.

Cac truong hop ¢ va d duge suy ra tuong ting tu truong hgp & va a nhg tinh
chat d6i xing ciia hé. Biéu d6 noi luc ctia ca bén truong hop déu thé hién trén hinh
2.2.18.

8. Néi luc do tdi trong gio

So d6 tinh véi tai trong gié trong truong ‘h(_jp gi6 théi tir trai sang phai thé hién

trén hinh 2.2.19.

_S, =5845

4 7
A B ¢ AcC

Hinh 2.2.19. Sc dé tac dung cla gié

Xem tai trong gié phan phéi déu theo phuong doc nha nén khi tinh khéng ké
dén su lam viéc khong gian, phuong trinh chinh tac la

rxZ+R,=0:
R,=R,* +R,"+S,+S,.
RpA cling nhu Rpc dudc xac dinh theo so @6 trén hinh 2.2.19

3qa H[1+kt+133(1+t)k]
A _ v . _
Rp - =
. 8v

3x0,69 x14,1[1+0,168 x 0,284 + 1,33 (1 + 0,284) x0,125 ]
= =356t

8x1,293
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R,*=3.56 x0.43/0,69=2221:

R,= 356+ 2,22+ 5,845 + 3.152 = 14,777 t.
Chuyén vingang Z=-14,777/ (1,958 x 10" E ) = - 7.55 x 10Y E .
Phan luc & cac dau cot

RA=3,56-0621x755=-1129t:

Ry =-0,716 x 7.55 = - 5.406 t :

Re=222-0621 x 7.55 = -2,469 t .

N61 Iyc trong cac tiét dién cot

Cot truc A
M =0; '
My=Myp=1.129%x4+ 0,69 x 4°/2 = 10,036 tm ;
My =1.129 x 14,1 + 0.69 x 14,1°/2 = 84,51 tm ;
Ny=Np=Nip=Ny=0;
Qm=1129+ 069x4=39t¢;
Qiv=1.129+0,69 x 14,1 = 10,86 .

Cét tfuc B
M =0;
My = My = 5,406 x 4 = 21,624 tm ;
My =5,406 x 14,1 = 76,225 tm ;
N =Ny=Nuy=Nn=0;
Qm = Qv =5.406 t.

Cét truc C

M;=0;

My =My =2.469 x 4+ 0,43 x 42 = 13,316 tm ;
My =2.469 x 14.1 + 0,43 x 14,1%/2 = 77.56 tm :
Ni=Ny=Niyj=Nw=0;

Qi =2469+043x4=4,19t;

Qv =2,469+ 043 x 14,1 = 8,532 t.

Véi gié6 ngude lai c6 thé suy ra néi lyc trong cic cét nhd tinh dsi ximg cua hé.
Biéu @6 moémen ctia ca hai trudng hop duac ﬁthé hién trén hinh 2.2.20.
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g 1129 5406 2,469
— —
10,036 21624 73316
84,51 76,225 77 56
A 8 c
b) 2,469 5406 1729
e
-13316 -2{624 -10,036
| -77.56 ~76225 1 -84 57
A A

Hinh 2.2.20. Biéu dé mémen do gi6
a) théi tir trai sang ; b) thdi tir phai sang.

IV. T6 hop ndi luc

Cac ndi lyc tinh toan duge téng két vao bang 2.2.1 d€ tién td hop vao bang
2.2.2. O day khéong t& hop ndi luc cho tidt dién I vi ndi luc do cac tai trong giy ra
déu nhd so véi tist dién II. Phan cot trén tudng d6i ngén (4,0 m ) nén cé thé tinh
¢t thép tai tiét dién II va bé tri cho cd doan. Phan cot dudi dai trén 10 m va néi luc
thay d6i kha 16n, dé tiét kiém vat liéu nén t8 hdp néi Iuc tinh toan cho hai doan.
Trong bang t6 hdp ngoai tiét dién III va IV con dua thém tiét dién IIla ¢ doan gita

phan cot dudi.
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V. Tinh tiét dién cot truc'A

Vat liéu chqn dung :
Baténg mac 300 (R, = 130 kG / em?, Ry = 10 kG / em®. Ey, = 29.10°kG / cm?),

C6t thép doc chiu lyc nhém CII (R, = R,'= 2600 kG/em?, E, = 21.10° kG/em®).

Theo phu luc VII véi mac béténg 300, thép nhém C II ¢6 cac gia tri a, = 0,58 ;
A, =0,412.

1. Phén cét trén truc A

Chidu dai tinh toan [, = 2,5 H = 2,5 x 400 = 1000 cm, kich thudc tiét dién

b = 50 cm, h = 60 cin, gia thiét e =a'= 4 cm, h, = 56 cm.
D6 manh A, = 1000/ 60 = 16,7 > 4, can phﬁi xét dén udn doc.
Tu bang t6 hdp chon ra cac cip ndi luc nguy hiém va ghi d bang 2.2.3

Bang 2.2.3. Noi luc nguy hiém & phan cét trén truc A

Ky hiéu cap |§y hi(gu g M N €, =MIN e,= €,+€, Mg, Ny,
noilve | bangteRop | ¢y | (1) (m) (m) | (tm) | (tm)
1 11.20 21,703 | 81,702 0,266 0,286 10,222 73,800
2 11.21 -7,120 | 73,800 0,096 0,116 10,222 73,800
3 1117 20,258 | 73,800 0,274 0,294 10,222 73,800

D6 léch tam ngau nhién €', = 2 cm, théa man cac diéu kién quy dinh. Vi hai

cip ndi luc trai ddu nhau (1 va 2) c6 tri s6 mémen chénh léch nhau qua lén va tri

s& mémen am lai rat bé nén khong can tinh vong. o day dung cip 1 d€ tinh ca thép
F,va'F, saudé kiém tra véi cap 2 va 3.

Tinh vdi cap 1

Gia thiét p, = 0,45%

J, = e x b x ho x (0.5h - @)?=0,0045 x 50 x 56 x (30 - 40)*= 8517.6cm" .
Jy, = b x h*/12 =50 x 56” /12 = 900 000 cm” ;

10,222 + 73,8 (0,3 -0,04)

th: 1+ v = 1,685
21.703 + 81,702 (0,3 - 0,04 )
0,11
S= —  +0,1=0,291;

0.1 +28.6/60

6.4 0,291
Ny = —( x 29 x10* x90 x10" + 21 x 10° x 8517,6 ) = 402960 kG = 403 t

1000” 1,685 .
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1
n= =1,264;
1-81,702 /403 '

e=1,254x28,6+30-4=61,864 cm .
Véi A, = 0,412 tinh F”, theo coéng thric
81702 x 61,864 - 0,412 x 130 x 50 x 56>

F,= <0.
2600 x (56 -4) -

Chon F,’ theo cau tao F: =0,002b x h, = 0,002 x 50 x 56 = 5,6 cm?.
Chon F', gbm 3216, F', = 6,03 cm? ;
81702 x 61,864 - 2600 x 6,03 x 52
A = = 0,208,
130 x 50 x 56° '

tra bang phu luc VIII ¢6 o = 0,235 > 2a'/h, = 8/56 = 0,143 ;

0.235 x 130 x 50 x 56 - 81702 ‘
F,= +6,03=751cm”>.
2600

chon 3218, F, = 7.63 cm”
ne = (6,03 +7,63)/50 x 56 = 0,0049 (0,49% ) .
Kiém tra véi cap 2 , '
J,=(6,03+7.63)(30- 4)>=9234 cm*;
-10,222 + 73,8 (0,3 - 0,04 )

th =1+ =1,341;
7,12 +73,8(0,3-0,04)

0.11
S = +0,1=0,475;
0,1 +11.6/60
6.4 0.475
Ny, = - ( x 29 x 10* x 90 x 10" + 21 x 10° x 9234)=715800 kG = 716 t;
1000° 1.341.
1
n= —— =1115;
1-73,8/716
e=1,115x11,6 + 30 - 4= 38,934 cin ;
73800 + 2600 (6,03 - 7,63)
a= =0,19 < q,.

130 x 50 x 56
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x=ah,=0,19 x 56 = 10,64 cm > 2 @' = 8 cm nén kiém tra theo cong thic
Ne< AR, bh>+R,F, (h,-a')
N e = 73800 x 38,934 = 2873330 kG cm,
V6ia=0,19;A=0,19(1-0,5x0,19)= 0,172
AR, bh+R,F, (h,-a')=
= 0,172x 130x 50x 56+ 2600 x 7,63 x 52 = 4537620 kG cm,
vay dam bao kha niang chiu lyc.
Tuong tu nhu trén, ki€ém tra kha ning chiu lyc véi cip 3, cot véi cot thép bo tri
nhu trén da kha ning chiu lue.
2. Tinh néi luc trong nhinh phdan cét dudi
Chiéu cao toan tiét dién cot 1a A =130 cm, bé réng b = 50 cm. Chiéu cao tiét
dién nhanh A, =30 cm, @ =0,5 x 30 = 15 cm.
Béténg mac 300, c6t thép nhém Cy ¢
n=E,lE,=21.10°/29.10"= 6,9 .
D& tinh n gia thiét gia tri p,= 1 % cho mdi nhanh,
F,=F,=0,01 x 30 x 50 =15 cm”.
J,=(F,+F)x(05h- a)*=30x(65- 15)>= 75000 cm”.
Binh phuong ban kinh quan tinh cta tiét dién tuong duong

-

5 ¢
plo—— 0
( 302 \
4L1 oy
ny-hy
Véi ¢ = 100 cm : khoang cach hai truc nhanh
n,=5;h, =30 c;n, tinh dude r* = 1071 cm?.
Mo6men quan tinh cta tiét dién tusng dudng: J, =2 F, re.
Véi F,=b x h, =50 x30= 1500 cm” ;
Jy = 2 x 1500 x1071 = 321300 cm” .
Chiéu dai tinh toan ctia phan cot dudi
l,b=15H;=15x%x10,1=15,15m.

T bang t6 hop thay ring noi luc & tiét dién III bé hon néi luc & tidt dién 111,
nén ta khéng can tinh véi tiét dién III. Dung néi Iuc & tist dién III, &€ tinh cét thép
cho nita phan trén cia doan cdt va dung ndi luc caa tiét dién IV @€ tinh thép cho
nta phan dudi.
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D& tinh néi huc cho ting nhanh va thanh ngang ta 18y cip néi luc IV- 20 lam
vidu.

Cipnaycé  M=179,191tm;N=136,682t;Q=10,35¢,
trong d6 Mg =-4,58tm ; Ny, = 90,06 t.
e, =M/N= 79,19/136,682=0,58m=58cm ;e,/h=58/130=10,446;

0,11
§=———+0,1=0,301;
0,1+ 0,446

-4,58 + 90,06 (0,65 - 0,15)
th =1+ ' = 1,274 )
79,19 + 136,682 (0,65 - 0,15)

64 S
Ny=——(——EyxJy +nxE, xJ,) = 1032.10°kG = 1082 t;
. loz th
1 1
n- = =1,153.

1-N/Ny 1-136,682/1032

Goi nhanh 1 1a nhanh bén trai ( phia ngoai ), nhanh 2 1a nhanh bén phai (phia
trong ). Mémen mang diu duong lam cho nhanh 2 chiu nén. Khodng cach giita hai
truc nhanh C = 1m.

N M 136,682 79,19

Nhanh 2: N, = +n = + 1,153 =159.65t;
2 C 2 1,0
N M 136,682 79,19

Nhanh 1: N, = -n = -1,153 =-22,965¢.
2 C 2 1,0

Vay nhanh 1 chiju kéo. Mémen trong méi nhanh duge xac dinh khéng can cha
dén dau vi trong méi khoang c¢6t, mdémen trong nhanh & phan trén va phan dudi sé
¢6 ddu ngudc nhau.

Khoang cach giita cac thanh ngang S, = 1,8 m.
Véi nhanh 2 chiu nén
| My, =04QS,=04x10.35 x 1.8= 7,452 tm ;
®@um2>=-086Q=0,8x10,35=8,281.
Véi nhanh 1 chiu kéo
Qui=03Q=03x%x10,35=3,1051;
M;,=0,15Q S,=0,15x 10,35 x 1,8 =2,8 tm .
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Né1 luc trong thanh ngang
Mg=2M, =2 x7452=14,904 tm ;
Qu=Q xS, /C =10,35x1,8/1=18.63%.

Tuong tu nhu trén, 1an lugt tinh toan véi cac td hdp khac. K&t qua tinh toan
ghi & bang 2.2.14. Khi cd hai nhanh cung chiu nén thi M,, = 0.25 @ S, va
th = O’5Q

9

Naws N,
h2
Mnh1 ﬂ\ ]
P _—
th/ A

;

)
I 'I
4 '

Hinh 2.2.21. Sa d& ndi luc va biéu dé mémen

a) sd d@d ndi Iuc trong nhanh ; b) biéu d6 mémen .

3. Tinh c6t thép trong nhdanh phdén cét dudi

Dung bétong mzi_c 300 ( R, = 130 kg/cm2 ), cot thép nhém C 1I
(R, =R, = 2600 kg/em® ).

Chiéu dai tinh toan cua nhanh cot tinh trong pham vi tung khoang,
1,=0,78,= 0,7 x 1,8 = 1,26 m. Kich thudc tiét dién mdi nhanh & =50cm ; A =30cm.
Chona=a'=3cm;h,=30-3=27cm; h,-a' =24 cm.

D6 manh A, =1,/ h = 126 / 30 = 4,2 12 kha bé nén c6 thé bd qua anh hudng ctia
uén doc. '

Vi mémen d8i dau trong timg doan nhanh c6t cho nén can phai tinh c6t thép
dé1 xing.

a. Tinh nhanh 1

Nhanh 1 chiu lyc theo hai trang thai: nén léch tam (IV -18 va IV -22) va kéo
- léch tam (IV -17 va IV -20). Trong trang thai nén léch tam thi cap IV -22 nguy
hiém hon cip IV -18 va & trang thai kéo léch tam thi cip IV -17 nguy hiém hon

ciap IV -20 vi vay chi can tinh véi hai cap IV -17 va IV -22.
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Bdng 2.2.4. Bang ndi luc trong nhanh va thanh ngang

M(tm),Q(t),N(t)

Cap nbiluc | Bailuong | Noi luc trong Ndi Iuc trong Nbi Iuc trong Ndbi luc thanh
cot nhanh 1 nhanh 2 ngang
1 2 3 4 5 6

M 29,939 3,720 3,720 7,44
1,7 N 84,735 9,973 77,76

Q 8,258 4,13 413 14,86

n 1,082

M - 48,485 " 3,943 1,480 7,89
11g N 84,735 95,75 -11,014

Q -5,477 4,382 1,643 9,86

n 1,101 -

M 35,363 3,250 3,250 6,50
490 N 131,360 26,392 104,97

Q 7,212 3,606 3,606 12,98

n 1,111

M - 47,762 2,513 2,513 5,027
1,51 N 108,180 107,488 0,692

Q - 5,585 2,793 2,793 10,053

n 1,118

M - 40,947 3,146 3,146 6,30
00 N 149,250 121,182 28,068

Q -6,991 3,50 3,50 12,584

M 1,137

M 79,930 3,171 8,4560 16,912
IV, N 90,060 - 43,932 133,992

Q 11,744 3,523 9,395 21,139

n 1,113

M - 82,140 5,507 2,065 11,014
Vg N 90,060 136,78 -48,72

Q - 7,648 6,118 2,294 13,766

n 1,117 )

M 79,191 2,795 7,452 14,904
AV N 136,682 - 22,887 159,570

Q 10,350 3,105 8,28 18,63

n 1,152 .

M - 81,700 -+ 6,440 2,415 12,881
AV N 154,574 173,121 - 18,547

Q - 8,945 ' 7,156 2,684 16,101

n 1,173
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Tinh véi cap IV -17 ¢c6 M = 3,171 tm va N = 43,932 t. Cau kién chiu kéo léch
tam véie, = 3,171 /43,932=0.072 m= 7,2 cm.

e, = 7,.2cm < 0,6h - a = 12 cm, truong hgp kéo léch tam bé
=05h+e,-a'=15+72-3=19.2 cm.
Tinh thép theo céng thitc

N xe' 43932 x 19,2
F,= = — = 13,52 cm®
R, (h,-a') 2600 x 24

Tinh véicip IV -22c6 M =6,44 tm ; N=173,121 t.
e, =6,44/173,121=0,0372 m = 3,72 cm.

Nhanh cot lam viéc nhu khung siéu tinh nén khong 18y 46 léch tam ngau
nhién.

e=~e,+05h-a=372+15-3=15.72 cm.

Tinh theo bai toan nén léch tam, cot thép d6i xtmg

-,

N 173121
o= = =0986> o, =0,58 ,
R, bh, 130 x 50 x 27

nén tinh theo nén léch tam bé.
Tinh d6 léch tim gidi han theo c6ng thiic (1.4.1)
€oeh = 0,4 (1,25 x 30 - 0,62 x 27) = 8,304 cn.

Vie,=3,72cm <02 h, = 0,2 x 27 = 5,4 cm nén xac dinh lai x theo céng thic
(1.4.10)
x=30-[(05x30/27)+1,8-1,4x%x0,62]x3,72=24.47cm
Tinh thép theo cong thic (1.4.12)

Ne-R,bx(h,-0,5 x) 173121x15,72-30x50x24,47Tx(27-0.5x24,47)
F; = = = 5,98 cin’.
R',(h,-a") 2600 (27-3)

Chon c6t thép theo trudng hop kéo léch tam.

Tinh toan doan trén véi cac néi lyc 1ay tir ti€t dién 11Ia. Moi t6 hop nguy
hiém (bang 2.2.4) d8u la nén léch tim. Cap IIla - 17 c6 d6 léch tAm 16n nhat,
cip IIIa - 22 ¢6 luc doc 16n nhat.

CipIlla-17c6 M=3,72tm;N=9973t.
=3,72/9,973=0,373m=373cm ;
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e=37,3+15-3=49.3 cm.

N 9973
o= = =0,057< o, = 0,58 ;
R, bh, 130 x 50 x 27

x=ah,=0,057x%x27=1,54cm<2a =6cm, tinh F, theo cong thiic

N@+a -h,) 9973(49,3+3-27) ‘
F,=F, = = = 4,044 cm’
R,(h,-a') 2600 x 24

CapIlla -22c6 M =3,146tm ; N=121,182 ¢ ;
e, = 3,146 /121,182 =0,026 m = 2,6 cm;
e=26+15-3=14,6 cm;

, N 121182
o= = =0,69> a, =0,58.
R,bh, 130 x 50 x 27

Tinh c6t thép theo trudng hop nén léch tdm bé. Vi e, = 3,72 cm < 0.2 h,
=0,2 x 27 = 5,4 cm nén xac dinh lai x theo céng thic (1.4.10) :

x=30-[(056x30/27)+1.8-1,4x0,62]x2,6=26,13cm.
Tinh thép theo cong thic (1.4.12)

Ne -R.b x(h, - 0,5x)° 121182x14,6 -130x50x26,13x (27 - 0,5 x 26,13)
F;= = <0.
R, (h,-a") 2600 (27 -3)

Ham lugng c6t thép t6i thiu khi A <5 13 : i, = 0,05%

Fi win = 0.0005 x 50 x27 = 0,68 cm”.
Chon c6t thép théo tri s6 16n (4,04 cm?)
b. Tinh nhanh 2
Tién hanh tinh theo cach trén duge két qua ghi & bang 2.2.5.
c. Chon cot thép (h.2.2.22)

Nhanh 1 6 ti€t dién IV - chan ¢t chon 7216, F, = F,’ =14,07cm’, 1én phan trén
cit bd 416 con lai 316 véi F, = F,’ = 6,03 cm>.

Nhanh 2 & tiét dién IV c6 dién tich thép yéu cau 16n nhat 1a 12,33 cm?® xap xi
v6i dién tich thép é nhanh 1 &4 chon, vi vay dé thuan tién & day chon 7216, 1én
phan trén cit bé 4216 con lai 32316 véi F, = F,) = 6,03 cm”.

Téng dién tlch thép & tiét dién IV 13 14,07 x 4 = 56 28 cm? x4ap x1 vél gia thlet
da chon 12 60 cm? dé tinh J,.
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Bdng 2.2.5. Két qua tinh cot thép nhanh 2

Cap ndi luc M N Trudng hdp tinh toan F,=F,
(tm) (t) (cm?®)
IV-18 ’2,065 -46,72 Kéo léch -tém be 12,33
IV - 20 7,452 159,57 Nén léch tam bé 10,13
H,-18 1,48 -11,014 Kéo léch tam 16n 4,49
I, - 20 3,250 104,97 Nén léch tam bé céu tao

d. Tinh toan theo tiét dién nghiéng

Luc cit 16n nhat trong nhanh cét tng véi trudng hop nhanh chiu nén la
Q@ = 9.395t (nhanh 2 - cip IV - 17). Kiém tra diéu kién chiu cit véi béténg mac
300 ( Ry = 10kg/cm®)

key x Rix b x hy= 0.6 x 10 x 50 x 27 = 10800 kG. théa man diéu kién

Q <k, x R x b x h, nén khong can tinh cot dai cho truong hop nay.

m o Q (7Y S [
N 3 = s s s s
™ \ ™ ) vt = — — ™| *
B
/ S : :
300 200
g) 600 5) =t 4—1
. 1300
° N
< - _ _ 8
o Y
- -
)

Hinh 2.2.22. B3 tri c6t thép cot bién
a) phan cot trén ; b) phan dudi cét duéi ; c) phan trén cét dudi .

Trong trudng hgp nhanh chiu kéo, Iuc cit 16n nhat @ = 3.523 t, {ng véi luc kéo
N =43932 t. '

Kiém tra theo diu kién @ < 0.6 x my x Ry xb x h, , véi hé s6
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02N 0.2 x 43932
my=1-—— =1-— =0,349;
R, b h, 10 x 50 x 27

0,6 x mny x R xb x hy= 0,349 x 10800 = 3770 kG = 3,77 t.

Vi@ = 3,523 < 0,6 x my x Ry xb x h, = 3,77 nén khéng can tinh kiém tra cot
&ai. O doan dudi trong méi nhanh cét c6 1416. D& phu hop véi yéu cau ciu tao,
cach mét c6t doc c6 mot c6t nim & géc ¢t dai can phai dung c6t dai bén nhanh.
Dung c6t dat @6, khoang cach v = 20 cm.

4. Tinh c6t thép trong thanh ngang

o doan trén thanh ngang chju mémen 1én nhat 1a M = 7,89 tm va luc cit lén
nhit @ = 14.86 t (bang 2.2.4).

Tiét dién thanh ngang & = 50 cm ; A = 40 cm.
Chona=a'=3cm;h,=37cm; A, -a' = 34 cm.

Mémen trong thanh ngang d8i ddu nén
can dat thép d6i xtng. Tinh thép doc theo
cong thic

M 789000
F, = = = 8,93 cm®. 10
R,(h,-a') - 2600 x 34 ‘ .

Chon &t méi phia 4218, F,=10,18 cm”.

- 11296
= > ) =
QR=158t>k; xRyx b x h, 5750
0.6 x 10 x 50 x 37=11100 kG =11,1t nén can
tinh toan c6t dai. Kiém tra diéu kién 4918
k, R,bh,=0,35x130x50x37= 84175 kG. p 80718
Thoa man diéu kién han ché
Q < ko Rn b ho. S 2¢g
S
Dung dai @6, vi bé réng thanh 50 cm A @750
va moi phia c¢6 bén ¢6t doc nén lam dai bén
nhanh. o718
F,=4x0.283=1,132 cm®. IR L —

Khoang cach cét dai chon theo yéu cau
© cAutaou =15 cm.

R, xF, 1700x1132
qd: =

Hinh 2.2.23. B& tri thép trong

! thanh ngang

- 128 kG /em. a) doan trén ; b) doan dudi.

U 15
- > i~ N A \ . . A y
Kha ning chiu cit cta béténg va cot dai tinh theo cong thiic :
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O, =28\R,bh2q, =28 V10x50x 37> x 128 = 19120 kG
théa man diéu kién Q < Q. .
Tinh toan thanh ngang doan dudi véi M = 16,912 tm ; @ = 21,139 t.
Cét doc |

1691200
F,=— =19,13 cm? .
2600 x 34

Chon moi phia 8218 ; F, = 20,36, dit mét 16p, khoang hd gitta cac thanh 1a 4,5
cm. Cét dai dung @8, bén nhanh, tinh duge g4 = 227 kG / cm va Q4, = 25,5 t. dam
bao yéu cau chiu lyec.

5.Tinh kiém tra nén cuc b6 é dinh cét 1L200 490
450 L

Dinh ¢6t chiu luc nén tit két cAu mai truyén vao

N=G,+P,=738+878= 8258¢t.

\
A

cuc bé xac dinh tu gb1 ké cua dan mai lén cot
(h.2.2.24).

1
|
|
Luc nay giy nén cuc bg. Dién tich chiu nén |
l
|

250 200 50

6§00

e

F, =30 x 24 = 720 cm®. Dién tich tinh toan
F, = 50 x 40 = 2000 cm” Hé s8 ting cudng dd

. £, [2000
bétong 1, =37~ =3/ = 14<2, Hinh 2.2.24. So dé tinh nén cuc b
ch

dinh cot

%

Tinh toan kiém tra véi £, = 0,75.
£ oxmaxRyxFa = 0,75x1,4x130x720 = 98280kg = 98,28 t > N,
théa man didu kién v& nén cuc bd, khéng can ding luéi thép &8 gia c8 cuc bé.
6. Tinh todn vai cét két hop thanh ngang trén ciing

B6 phan nay cua cdt chiu Iyc tryc ti€p tit dam cau truc P, Iuc tit phan cot trén
truyén vao N. M, @ va médmen trong nhanh do luc ngang @ & phan co6t dudi gay
ra ( h.2.2.25). Trang thai ting suat kha phic tap.

C6 thé quan niém gan ding nhu sau:

Duéi tac dung cliia tai trong ding va moémen tap trung noéi luc trong thanh
ngang trén cung dude xac dinh nhu trong dam hai dau khép véi nhip bang khodng
cach gitia hai truc fihanh. Dudi tac dung caa tai trong ngang néi luc trong thanh
ngang c6 thé xac dinh theo phuong phap diém khéng mémen.
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T bang t6 hop 11, & tiét dién II - I chon ra cac cip nodi Iue nguy hidm cho vai
cot IT - 20 va II - 21. '

——— (2
600
o p 6014
ﬁ: 40718
Q \ ) 412
I
E / B0
0'75(2
N
200 300 '
Gp, It B g oz v i

,
50 | 7000 1 | 750
T -

" Hinh 2.2.25. So dé tac dung luc va cau tao cét thép vai cot

Cap I1-20 ¢6 M = 21,703 tm ; N = 81,702 t ; luc tac dung 1én vai P = G4 =5.61,
tuong ting véi t6 hop nay & tiét dién III - III, bang 2.2.1 tinh dudc @ = 4,81 t.

Cap II - 21 c6 M = -712 tm ; N = 738 t ; luc téé\ dung Ién vai
P =D+ Gq= 79,6 t ; tuong tingvéi t6 hgp nay & tiét dién III-II1, bang 2.2.1 tinh
dude Q = -5,06t.

Cac so db tinh va néi lyc ciia hai trusng hgp tac dung trén cho & hinh 2.2.26.
Trong d6, do hai nhanh chiu nén nén Q,,; = Q.2 = 0.5 @ va mémen tac dung & dau
mit thanh ngang sé 14 @, x 0,5 S;=0,9 @, = 0.45 @ (tm).

Cét doc duge tinh véi M = 30,04 tm, A = 85cm, h, = 80cm, b = 50cm.

3004000
=—————=0.072, ¥=0962
130% 50 80° ’
3004000
F =150lcm’

* = 2600x0.962 x 80

Chon 6220, F, = 15,71 cm® Cét doc phia trén diat 6214 1a da. Do chiéu cao
dam 16n nén dit thém thép ciu tao 412 & giita chidu cao dam. Dung tri s& 16n
@ = 89,45 38 kiém tra vé chiu cit. Didu kién vé kich thudc tiét dién :

ko R, b h,=0,35 x130 x50 x80 = 182 000> @ ; 'théa man diéu kién han ché.

ki Rg b h, = 0,6 x10x 50 x 80 = 24 000 kg < Q; cAn tinh c6t ngang chiu cit.
Coét dai dat @10, bén nhanh, khodng cach u = 15 cm : ¢6 F; = 3,14 cm®
R,q= 1700 kG/em®.
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RyxFy 1700%3.14
qg=—" = 3 =35587 kG/m.

Kha nang chiu cit ctia cot dai va béténg tinh theo céng thic :

0, =28 R b2 q, = 2810x50x80° x35587 = 94488 kG > Q

bao dam kha niang chiu lyc.

g) N=61702 p=5,61 g N=74 P=796
M =21,703 | “‘b M=7 12 l

& 5 ) 3

75

q15, a7 015 215 , a7
ki 1

b 515
]
WMULUHU_UMU%7 y
1227
)
<) 2,28
2,165 i daad 11T 2,28
W 1515 E ﬁ 1,594 ﬂ
2,405 2405 2,53 2,53
) )
8805 2,165 228 3555 228
10,675 12,33
39506
e
3744 4307 ) 67 06
IR
44,27 12,54
86,34

Hinh 2.2.26. So dé dé xac dinh nai luc trong thanh ngang trén cung
a) {ng vdi cap ndi luc 11-20 ; b) img vdi cap ndi Iue 11-21.

Cét xién dit theo yéu cau t6i thiéu bang 0,002xbxh, = 0,002 x 50 x 80 = 8cm”.
diing 4218 ; F, = 10 cm”, géc nghiéng o = 60°.
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7. Kiém tra khi chuyén chd, cdu ldp

Nhan tai trong do trong ludng ban than véi hé sé dong luc 1.5 ta dude

phan cot trén : g1 = 1,125 t/m;
phan cot duéi : g» = 1,42 t/m.

Tinh toan véi hai so @6 c6 thé xay ra.

a. Khi chuyén chd (h2.2.27)

Cot dude dit nim theo phuong ngang, ké 1én hai g6i hoéc treo 1én hai méc.Vi
tri goi ké khi sdp x&p trung véi vi tri dit méc khi cdu. Chon vi tri g6i cach miit cot
3.2 m. Mémen am tai vi tri goi :

& phan trén: M; = 0,5 x 1,125 x 3,2°= 5,76 tm ;
& phan dudi: M, = 0,5 x 1,42 x 3,2 = 7,27 tm.

Phan Iuyc tai goi tua phia dudi tinh dude 1a R = 10,76 t, mémen duong cé gia
tri cuc dai tai tiét dién cach mut duéi ctia cot mot doan

M, =10,76 x (7,68 -3.2) - 0.6 x1.42 x 7.58°=6.33tm .
Kiém tra tiét dién phan cot trén véi b = 60 cm ; A = 50 cm. Cot thép 1ay & mot
hang ngoai géom 116 +1218 + 1312 ; F, = 5,678 cm? i h, = 46,5 cm.

Tinh kha nang chiu luc cia tiét dién My theo trudng hdp cau kién chiu uédn,

dat cot kép. do F, = F,” nén x = 0, tinh theo c¢ot don
R, I, 2600x 3,687
CR,bh,  130x60x 465

=0,041.

Tra bang phu luc VIII dudc y = 0,98
Mgy=R,xF;xvyxh,=2600 x 5687 x 0,98 x 46,5 =
= 673810 kgm = 6,74tm > M, = 5,76tm,
dit kha nang chiu luc.

Kiém tra phan cot dudi véi tiét dién hai nhanh, méi nhanh & = 30 cm ;

h =50 cm. O tist dién c¢é momen M, c5t thép 6 nhanh mot 1ay 20918, F, = 5,09 cm”,
nhanh hai: 2016, F, = 4,02 cm?®.

Tinh duge
Kha nang chiu lyc cia nhanh mét 1a : 5,97 tm.

Kha ning chiu luc cia nhanh haila : 4,71 tm.
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Kha ning chiju luc cia ca hai nhanh 1a : 5,97 + 4,71 = 10,68 tm > M, va M,
nén dua kha nang chiu lyc.

| 4000 11000

! N G =142 t
g =7125 2 =0
9 T LFJHHJHAJ]T
L 3200 ? g6a0 K107 2000 |
1 T .

78072 al
126 | 1018 300 “ 8916
1 - ‘ - - S
600 491 og. 304
8)
C 1 C—C ml 2 — | ﬂ
1000, ' 750 | 7
000 | 17000 4 %
1 |'
0563 My =218 My =194
W =127
~
b
1450, | N _
i 6900 J
[ |
©
] f’._'4
o o 500
S S| ! [ 1)
(Ee iy =X
Y
18|  |3p78 6075 797%
2076 4976

Hinh 2.2.27. So db tinh cot khi van chuyén va cau lap
a) khi van chuy@n ; b) khi cau Ip. )

b. Khi cdu ldp (h2.2.27b.)

Cot duge dung 1ip theo phuong phap kéo 1é. Trudc hét cot duge lat ti tu thé
nam sang tu th& ndm nghiéng, vai ¢4t 3 mit trén, sau d6 kéo cot & mét diém con
chan cdt ti 1én mét ban chay. Diém 18p chét dé kéo cot cach dinh 1m, 1ay phu thuéc
vao thiét bi khung ga lip. Biéu d6 momen uén da duge tinh toan va vé trén hinh
2.2.27b. "

2 Ny Py i 2 A ~ 2 27, A N A
O phan cdt duéi c6 mémen uén 16n nhat M = 33,81 tm, mémen nay giy ra lhuc
kéo trong nhanh cot

Dién tich cot thép can thiét
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N 33810

C6t thép da bé tri trong nhanh 13 6218, F, = 15,27 cm®, dG yéu ciu vé chiu
lgc. Tuy nhién néu dé€ phia vai cot xuéng dudi thi c6t thép chiu kéo chi gbm
6216 ; F, = 12,06 cm®, thi s bi thifu mét it, khi thi céng can chi y lat cot dung
chiéu. Néu dé an toan hon thi nén bé tri lai ¢6t doc'd nhanh bi thisu.

o doan chan co6t, khi dat géi ké nhu trén hinh 2.2.27b thi doan mit cia nhanh
c6t phia dudi chiu lyc nhu mét congxon véi R = 9.8 t va trong higng ban than
nhanh 0,56 t/m. Néi luc @ = 9,8 t va M = 9,8 tm. Can tinh toan, b8 tri c6t thép d&
tiét dién b = 50 ; A = 30 cm chiu dude M va @ d6

0 phan cot trén tiép giap véi vai cot c6 mémen udn My = 22,18 tm. Tinh dugc
dién tich c6t thép yéu ciu la 15,6 cm® C6t thép d4 c6 8 phia chiu kéo.gdm
2216 + 2218, F, = 9,11 cm”. Can phai dit thém 15,6 - 9,11 = 6,49 cm”. Ding thém
20516 + 1218 véi F, = 6,57 cm”.

Véi dién tich thép 9,11 cm®, khd nang chiu luc cua tiét dién tinh duodc
12,73 tm, tir @6 xac dinh duge diém cit 1y thuyét ctia cac thanh méi thém vao cach
vai ¢6t 1,45 m.

Doan neo ( tinh cho thanh duong kinh 16n @18 ) vao phan cot duéi 1,; tinh véi
m,=0,7;v=11: k&, = 20.

R, 2600
Ly =|mx—+vixd=07x
R 130

n

+ ll)x 18 =45cm > k, xd =20 x 1,8 =36cm.

Doan neo 6 phia trén ciing tinh nhu vay nhung trong d6 gia tri R, dugc nkin

Vi ty s6 }% trong d6 F,s 1a dién tich c6t thép can thiét dé chiu mémen Mg 6 mit

cit 1y thuydt, F,s = 9,11 cm® ( 2016 + 20918 ) F, - dién tich c8t thép c6 thuec,
F,=15.68 cm® (4216 + 3218)

Far L 0L 55
F 1568

0.581x 2600 |
[, =(0,7><T+ \ ljx 18 =3444 cm

n

[i2=3444cm < 20xd = 36 cmnénliyl,, =36.cm.
Chiéu dai can thiét ctia cac 6t dit thém vao dé chiu luc lic dung 18p 1a

145 + 45 + 36 = 226 cm.
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Viéc dit chét cau 1dp cach dinh ¢6t 1m lam cho mémen uén & phan cot trén dat
gia tri kha I6n, phai dat thém cdt doc, nhu vay khong kinh t&. Nén thay d6i so do
cau 14p, dung cach ga buéc vio vai cot dé cau.

IV. Tinh tiét dién cot truc B

Viéc tinh toan cot truc B cling dudc tién-hanh tuong tu nhu d8i véi cot truc A,
chi cAn chi ¥ 14 ¢bt truc B ¢6 hinh dang bén ngoai d6i xting nén can tinh toan va
b tri 6t thép ddi xiing, & day do yéu cau ciia mét thi du, khéng trinh bay cac phan

tinh toan dsé.

9, [=6% TV 1 492

P N P i /‘ 4020
| 1 <F¥ l | v 750

Q

2509

400 | 850

800 a =50

L « C=7700 |
= —+

Hinh 2.2.28. Sa do tac dung luc va bd tri cét thép vai cot gilra

"Vai c6t truc B dudc tinh toan theo so d6 trén hinh 2.2.28, xem gan dang nhu
mét dAm ngin ké 1én hai nhanh cot, chiu lyc P do dam cau truc va néi luc M, N, Q
do phén c6t trén truyén vao. Ngodi ra né con chiu tac dung cia mémen udn va luc
cit nhu cac thanh ngang khac do c6t bi uén téng thé

P=G4+D,=57+80,73 = 86,43 t.

Noi luc 3 tiét dién II-II chon cip 11-22 ¢6 M = 35,4 ; N = 158,93, tuong ting vdi
né6 & tiét dién III-III xac dinh dugec @ = 6,3 t.

" a. Tinh phan congxon ngin chiu tac dung cua lyc P

Kiém tra kich thuéc véi @, = P = 86,43 t; b = 50 cm ; A = 125 cm :
h,=121cm, hé s6k,=1;a,=5cm.

2,5><RK><bxho:2,5x10x50x121:1512OOkG > Qi

http://vietham12h.com




Cong ty Hoa Chat Xay Dwng Phwong Nam
KHUNG BETONG COT THEP ' 135

12xk,x R xbxh; 12x1x10x50x121°

a 5

v

=1757000 kG > Q,,

Tinh toan cét doc chiu mémen M = 1,25 Pa,.
M=12 x 86,43 x 0,056 =5,402 tm ;

g M 540200
* T R xyxh, 2600x09x121

=191 cm?’

F, kha bé, diit theo cdu tao. C6t dai clia phan vai cét déng thoi lam nhiém vu
c6t doc ciu tao trong thanh ngang. Chon cét @8 ; bén nhanh, khoang cach u = 15
em. C6t xién F,, dit trong vai cot 18y bang 0,002 b A,

F, = 0,002 x 50 x 121 = 12,1 cm?.
Chon dung 420
b. Tinh toan phin thanh ngang

Mbmen uén dung dé tinh 6t thép doc trong thanh ngang 1y theo tri s6 ldn
trong hai gia tri sau

M, =025Nx(-08xa,)=025x15893x(1.1-0.8x0,6)=24,63tm;
M;=01xNx(c-08xa)+02xM+025xQxS, =
=0,1x15893x(1,1-0,48)+0,2 x 35,4 +0,25 x6,3x1,8=19,93 tm.

Lay M, = 24,63 tm dé tinh cbt thép véi tiét dién & = 50 cm, A = 85 cm,
a=a =4cm.

M 2463000
A = 5 = - > = 0,06
R xbxh 130x50x81°
tra bang c6 y = 0,97
3 M 2463000 2
= =12.06 cm".

* TR x¥xh, 2600097 x 8l
Ding 4@20, F, = 12,56 cm” cho ca phia trén va dudi dam ngang.

Luc cit trong thanh ngang :

N M+035x0OxS, 15893 354+05x63x18
Op=7+ ; = + =117 t.
= 2 ( 2 11

Kiém tra kich thudc tiét dién
0.35 x R, x b x hy = 0,35 x 130 x 50 x 81 = 184 200 kG,
thoa man diéu kién @ < 0,35 x R, x b x h,,.

Chon \c6’t dai @12, bén nhanh, thép nhém C II c¢6 R = 2100 kG / cm?,
fa=1,131 cm?, chon z =12 cm.

Fy=4x1,131 = 4,524 cm™.
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_R,xF, 2100x4524
T T

=790 kG/m

Kha ning chiu cat clia cot dai va bétong

Qu = 28R, xbx h?x g, =28J10x 50 x 812 x 790

= 142 700 kG > @y, = 11700 kG, bao dam kha ning chiju luc.
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