Noi luc Khoa Xday Dung & Co Hoc Ung Dung

Chuong 02

NOILUC

I) TOMTATLY THUYET
1.1.  Cdc thanh phdn néi luc trén mdt cdt ngang

Phuiong phdp mdt cdt xdc dinh nji lic: gid st ta c6 mot vat thé can bing dudi tic dung
ctia ngoai luc (E) Pé€ x4c dinh nodi lyc trén mit cit ngang chita di€m C thudc vat thé ta
twdng tugng ¢6 mot mit phing (z) qua di€m C va cdt vat th€ thanh hai phin (4) va
(B) nhu hinh 2.1. Xét sy cin bing ctia mot phan, vi du phan (4). Phin (4) dugc cin
bing nhd ndi lyc ciia phan (B) tic dung 1én phan (A4). Noi lyc ndy phan bd bat ki trén
mit cdt va hgp luc cla ndi lyc nay can bing v6i ngoai lyc tic dung lén phan (A4) dang
xét. Tuong ty n€u ta xét sy cin bang cta phan (B) thi phin (A4) ciing tic dung 1én phin
(B) cdc noi lyc tuong ty nhung ngudc chi€u nhu hinh 2.1.

Thu gon hé ndi lyc vé tAim mit cit ta dudc mdt véc td chinh ndi lyc R va mot md men
chinh ndi lyc M nhu hinh 2.2.

a)

Hinh 2.2. Hop ciia ndi luc trén mdt cdt
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Xét bai todn thanh: dgt hé truc tog dg tai trong tdm mdt cdt, truc (z) tring véi phdp
tuyén cila mdt cdt, cdc truc x, y cung véi truc z tao thanh mét tam di¢n thudn.
Chi€u véc td chinh ndi luc R va md men chinh ndi luc M 1én céc truc toa do ta dudc
sdu thanh phan ndi lyc nhu hinh 2.3:
e Lucdoc N, = lam thanh chiu kéo_nén dung tam.

e Lyccit 0,0, = lam thanh chiu cit.
e Mo menudn M, M, = lam thanh chiu udn.

e MO0 men xodn M, = l1am thanh chju xodn.

Pny

Hinh 2.3. Cdc thanh phdn néi luc

1.2. Xdc dinh cdc thanh phdn néi lic trén mdt cdt ngang
Khi dit squ thanh phan ndi lyc vao mit cit thi phan (4) tré nén cin biang (ngoai luc

tdc dung 1én phan (4) cin bing véi sdu thanh phan noi lyc dit trén mit cit). ST dung sdu
phuong trinh cin biing tinh hoc ta c6 thé xdc dinh dudc tri s8, chiéu clia sdu thanh phan ndi
lyc nay:

NZ +il)l|x :O
i=1
Qy +zl)l y =
i=1
Qx+Zn‘,EIX=0 2.1)
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{Mz+iznl:mz(13)=0

1.3. Quan hé giita cdc thanh phdn ndi luc véi cdc thanh phdn ting sudt
e Lycdoc: N, = j o.dF (2.2)

F
0, =|[r.dF
F

e Luccit: (2.3)
0, =[r.dF
F
M, = jazde
e Momen udn: " (2.4)
M, = jazxdF
F
e Momen xodn: M_= J‘(rzxy—rzyx)dF (2.5)
F

2y

Py

Hinh 2.4. Cdc thanh phdn noi lyc
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S @) Mo @) ____________ .

Hinh 2.5. Chiéu duong ciia noi luc.

1.4. Qui udc ddu ciia cdc thanh phdn noi luc
Nhu hinh 2.6

e Lucdoc: N, huéng ra mitcit (kéo) la duong.

e Luyccit Q,, O, ¢6 xu hudng lam cho phan dang xét quay cuing chiéu kim déng
hd 1a duong.

e Momenuén: M, M lam cing (kéo) phan bén dudila duong.

e Momen xodn: khi nhin vao mit cit thiy M. quay cung chiéu kim déng hd 1a
duong.

% Vidu 1: X4c dinh cdc thanh phan ndi lyc trén mit cit ngang tai B clia dim chiu luc
nhu hinh 2.6 a.

2) M=qd b) Y, M=qd
q T q
A4 B C z, A4 1B C
la | 2a | |l«a | 2a |
) Y, d) M. M=qi
q
M, < A
M E <
T80 N B C
@ y Hinh 2.6 0, 2a |

e Budc I xac dinh phdn luc lién k€t tai ngdm A : dit cdc phdn lyc lién két tai A4
nhu hinh 2.6 b, sit dung diéu kién cin bing tinh hoc dé€ xdc dinh cdc thanh phan
phédn lyc nay.
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ZmA =0=-M,+q2a2a+qga’=0= M, =5qa’
sz =0=>Y,+q2a=0=>Y,=2qa
YF=0=Z,=0
e Budc 2 ding mit cit 1-1 qua B cit dim thanh hai phdn 4B va BC. Gij st
didm chiu lyc trong mit phing (yz), ddt cdc thanh phin ndi lyc tuong ng vao
hai phan nhu hinh 2.6 ¢ va 2.6 d. Xét mdt trong hai phan, gid sit xét phan bén
trdi nhu hinh 2.6 c. St dung diéu kién cdn bing tinh hoc d€ xdc dinh cdc thanh
phan ndi lyc nay:
Y F,=0=Y,+0,=0=0, =Y,=2qa
Y F,=0=N,=0
ng =0=>-M,+Y,a-M_ =0= M_=-3qa’
Né&u xét phan bén phdi nhu hinh 2.6 d ta dugc:
DY F,=0=-0,+¢2a=0= 0, =2qa
Y F,=0=N,=0
ng =0=>M_+qglaa+qa’=0= M_ =-3qa’
% Vidu 2: Cho cot AB c6 kich thudc, lién k€&t va chiu lyc nhu hinh 2.7a. Xdc dinh cdc
thanh phan ndi lyc trén mit cit tai 4 clia cot.
a)__ B q,=50kN /m b) B

R, =50.0,5=25kN

R, :%(100—50).0,5 =12,5kN

O,Sm O,Sm

\

NN ¢, =100kN / m -

Hinh 2.7

Dit cdc thanh phan ndi lvc vao mit cit tai 4 nhu hinh 2.7 b. S& dung diéu kién cin
biing tinh hoc d€ xdc dinh cdc thinh phan phin lyc nay.
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YF,=0=0,-R-R=0=0, =R +R,=25+12,5=37,5kN
Y F,=0=N,=0

S m, =0 :»MX—RI.%—RTO;S

=0=> M, =?kN.m

% Vidu 3: Cho khung ABCDE c6 kich thudc, lién két va chiu lyc nhu hinh 2.8a. Xdc
dinh cdc thanh phan ndi luc trén cdc mitcit 1-1,2-2,3-3,4—4.

P=2qa T b) P=2qa

D E D E
_ Z \ _
P =3qa o Zy a P =3qa a
#

e Budc I xac dinh phdn lyc lién k€t tai ngdm A : dit cdc phdn lyc lién két tai A4
nhu hinh 2.8 b, sit dung diéu kién cin bing tinh hoc dé€ xdc dinh cdc thanh phan
phédn lyc nay.

1
ZmA =0=>M, +3qa.a+qa2—2qa.2a—q.a.%=0 =>M, =5qa2
sz =0=Y,-3ga-qa=0=Y,=4qa

Y F,=0=-X,+29a=0= X, =2qa
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e Budc 2 duing mit cit 1-1 cit khung thanh hai phin, xét phan bén dudi. Pit cdc
thanh phan ndi lyc tuong ¢ng vao mit cit 1—1 nhu hinh 2.8 c. St dung diéu kién
can biing tinh hoc @€ xdc dinh cdc thanh phan ndi luc nay:

YF=0=>-X,+0, =0=0, =X, =2qa

Y F.=0=Y,-N, =0=>N, =Y,=4qa

1
Zml_l =0=>M,-X,z,-M, =0=>M, =5qa2 —2qa.z,

Tuong tu cho cdc mit cit khdc nhu hinh 2.8d,e.f, ta ¢ dudc cdc thanh ph:?in noi
luc:

0, =3qa; M = qa’ +3qa.z,

1
0, =2qa; N_=qa; M, =2qaz, +Eqa2

1
0, =9z M, =24z

<  Vidu 4: M6c chit U cé kich thudc va chiu luc nhu hinh 2.9 a. Xdc dinh cdc thanh
phan ndi lyc trén mitcit 4—A4.

Dung mit cit A— A cit chi ti€t thanh hai phin, xét phan dudi. Pat hé truc toa do va
cdc thanh phan ndi luc tuong ¥ng nhu hinh 2.9 b. S dung diéu kién cin bing tinh hoc dé
xdc dinh cdc thanh phian phdn Iyc nay.

D F=0=07=0
Y F,=0=N,-P=0=N,=P
Y m,=0=>-M +P.6b=0= M, =6Pb

a)
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%  Vidu 5: Truc AE dugc d3 trén hai 6 lin tai A4, E , lién két, chiu luc nhu hinh 2.10a.

Xdc dinh cdc thanh phin ndi lyc trén mit cit tai O.

o p L p ol Y p o pl
u M) M u M) M Oy Qm\«:
al 2a | 2a | a | Y, aJ 2a | 2a Ia.YE yx

Hinh 2.10 Y,=2P

e Budc 1: vi tryc d6i xttngnén Y, =Y, =2P.

e Budc 2: Ding mitcittai O cit truc lam hai phin, xét phan bén trdi. Pit hé truc
toa dd va cdc thanh phan ndi lyc vao mit cit tai O nhu hinh 2.10c. s dung cic
phuong trinh cin biing ta x4c dinh dugc cdc thanh phian ndi luc:

Y F,=0=2P-P+0,=0=0Q, =P

dm =0=>M, -M=0=>M =M

me =0 :>—2P.Z+P(z—a)+MX =0=> M, =2Pz—P(z—a)
% Vidu6: Truc AB ngamtai A, diu B dudc han vudng géc v6i thanh BC va chiu luc
nhu hinh 2.11a. X4c dinh cdc thanh phan noi luc trén mét cit tai 4.

) P =150kN P =150kN
a
b)
C C
Q)/
A A4
B 1/ B
a7
,3m z X ,3m
I lm J X

1m

v

Hinh 2.11 P 150/N

C

I 0,3m

Xét mit cit tai A, dithé truc toa dd va cdc thanh phin ndi luc vao mit cit tai 4 nhu
hinh 2.11b. stt dung cdc phuong trinh cin biing ta x4dc dinh dudgc cdc thanh phan ndi lyc:
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Y F,=0=-150+0,=0= O, =150kN
D> m, =0=M_-150.0,3=0=> M_ =45kN.m
> m,=0=M,-150.1=0 = M, =150kN.m

1.5. Biéu dé noi lyc
1.5.1. Dinh nghia
% Bi€u d6 ndi lyc 1a dd thi md ta qui ludt phan bd ndi luc doc theo truc thanh.
% DPoan chiu lyc: 12 doan ma trén d6 ham s6 xdc dinh ndi luwc 14 mot ham lién tuc.
%  Céch chia doan chiu lyc: khi c6 su thay ddi vé luc, lién két ta phdi ti€n hanh chia
doan chiu luc méi.
1.5.2. VEé biéu dé néi luc bang phuong phdp mdt cdt bién thién
Trong mdi doan chiu lyc ta st dung mot mit cit dé thi€t 14p cdc ham noi lyc cho tirng
doan, sau d6 v& cdc ham s6 nay 1én hé truc ta dugc sy phan bd ndi luc doc theo truc thanh.
% Vidu 7: V& bi€u d6 ndi lyc phat sinh trong dim nhu hinh 2.13 a.
a) M:2qa2 P=qa b) q M:2qa2 P=gqa

0<z,<a
Hinh 2.12 5
g
e Budc 1 gidi phéng lién két tai 4, B va dit cdc phan lyc lién két twong ng nhu

hinh 2.12 b.
ZmA =0=q.2aa-2qa’-Y,2a+qal3a=0=Y, =%qa

ng =0=Y,2a-q2aa-2qa’ +qaa=0=Y, =%qa

e Budc 2 thi€t 1ap bi€u thic tinh ndi luc trong hai doan 4B, BC
Dung mitcit 1-1 cdt dAm 1am hai phan, xét phan bén trdi va dit cic thanh phan
ndi luc twong wng nhu hinh 2.12 c.
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3
sz =0=Y,-92-0,=0= 0, =Eqa—q.z1
2

Zml =0=Y,.z —q.zl.%—Mx =0=> M, :%qa-% _q%

Ta thdy trén doan 4B Q, 1a ham bc nhdt, th€ z, =0 va z =2q ta v& dugc bi€u do
Q, trén doan AB. Ham M 1a ham béc hai nén di im cyc tri va khdo sat su 10i,
16m ctia d6 thi

oM_ 3 ) .
3 t=—qa—-qz,=0= z =§a,tal z, =%a ham M _dat cyc tri.
Z

2

M A
0 ~+=-g<0= ham M, 161

0z,
Tuong ty ding mit cat 2—2 cit dim lam hai phdn, xét phin bén phdi va dit cic
thanh phan ndi lyc tuong ¥ng nhu hinh 2.10 d.

Y F,=0=0,-P=0=0, =qa

Zmz =0=>M +Pz,=0=>M _=qa.z,

Ta thdy trén doan BC Q, 1a ham hing s6, M, 12 ham bic nhdt nén thé th€ z, =0

v z, =a ta v& dugc d6 thi O, M, trén doan BC nhu hinh vé.
% Vidu 8: V& bi€u @6 ndi luc phat sinh trong cot chiu Iyc nhu hinh 2.13 a.

d) 3P
“ 3P g 3P ?
c \l, \l, —3qa ' ¢ ¢

f 2
¢

N~

]
—] ———
z
—~—
_
[\

a |\B | a P‘LB | ﬂan 6 Yo I M
¢ ¢ c) N,
3a ‘Lq 3a ! ‘qu 1
\L ¢__ (_) . 1
A P Lt
I i oo

e Budc 1: gidi phong lién k€t tai ngdm A4 va dit phdn lyc lién k€t tuong ng nhu
hinh 2.13 b. ZFZ =0=>-3qa-2qa-q4a+N,=0=N,=9qa.
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*
L X4

a)

M, 6MA
b) ; UJJT MM J_VM( " M =ma

Buic 2: thi€t 1ap biéu thic tinh ndi luc trong hai doan 4B, BC: trén doan 4B
ding mitcdt 1-1 cdch 4 mdt doan z cdt cdtlam hai phan, xét phan dudi nhu
hinh 2.13¢ va dit nodi luc tuong ¢ng vao mit cit. Tuong tu, trén doan BC dung
mit cit 2—2 cdch C mot doan z, cdtcdtlam hai phan, xét phan trén nhu hinh
2.13d va dit ndi lyc twong ¢ng vao mit cit. St dung cdc phuong trinh cin bing
ta xac dinh dugc:

N, =qz,—9qa (0<z <3a), N, 1a ham bic nhit.

N, =-3qa—qz, (0<z,<a), N, lahambac nhat.

Vi du9: V& bi€u dd ndi luc pht sinh trong truc chiu Iyc nhu hinh 2.14 a.

M =ma

6M
% /LMMTMMM(

a 2a
M =ma l_Zl—)

A N\ N C

3ma \
(+) y

(_) . Hinh 2.14

Buidc 1: gidi phong lién két tai ngam A va dit phdn luc lién két twong ¢ng nhu
hinh 2.14 b. Zmz =0=>M,-6ma+m22a+ma=0=>M,=3ma.

Buic 2: thi€t 1ap biéu thic tinh ndi luc trong hai doan 4B, BC: trén doan 4B
ding mitcdt 1-1 cdch 4 mdt doan z cit truc lam hai phan, xét phan bén trdi
nhu hinh 2.14c¢ va dit nodi lyc tuong dng vao mit cit. Tuong tu, trén doan BC
ding mit cdt 2—2 cdch C modt doan z, cdt cdtlam hai phan, xét phan bén

phéi nhu hinh 2.14d va dit ndi lvc twong ¥ng vao mit cit. St dung cdc phuong
trinh cin biing ta xdc dinh dugc:
M, =-3ma (0<z <a), M, hing s trén doan AB.

M, =ma+mz, (0<z,<2a),la hambéc nhé’tMZ2
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1.5.3. VEé biéu dé noi luc bang phuong phdp vé nhanh.
M y
I
A B nohoc b4 Z :
(4 Ld$| (4
dz

Hinh 2.15 Ddam chiu lyc
% Lién hé vi phdn giita mémen uon, lyc cdt va tdi trong ngang phin bo’
Xét dim chiu udn phing trong mit phing (yz) v6i tdi trong 1a cdc Iyc tap trung, lyc phan

(LI )

U2

b6 va ngdu lyc tip trung nhu hinh 2.15. Dung hai miit cit 1-1 va 2—-2 tdch tf doan chiu
lyc phan b6 BC mot phin t& chiéu dai dz va dit cdc thanh phan ndi lyc twong ¢ng vao hai
mit cit nhu hinh 2.16a.
do,
Y F,=0=0,-(0,+d0,)+qdz=0=> dy =q(z) (2.6)

y4

— Nhdn xét 1: bi¢u do lyc cdt hon biéu do tdi trong phdn bé mot bdc.
C

Tich phan hai v& biéu thic (2.6): j do, = jBC qdz= Q0 =0’ +5, (2.7)
B

— Nhdn xét 2: khi di ti trdi qua phdi, lic cdt cudi doan bang luc cdt diu doan cong
hop luc phédn bé trén doan dé (hop luc phdn bo hudng lén duong, huéng xudng dm).

2
Zm2 =0=>M, -(M, +dM,) + Q,dz +@=0, bé qua dai lugng v cling bé

M
bic cao (dz)* ta dudc: dd =0, (2.8)
. )

— Nhdn xét 3: biéu dé mé men uén hon biéu do luc cdt mot bac. Néu trong nhiing

A s , A . A A’ . . ~, oA 2
doan mé men uén cé bic hai, mé6 men uén dat cuc tri tgi nhiing diém c6 Q, =0.

C
Tich phan hai v& biéu thic 2.8): [dM, = [ Q,dz= M =M"+5, 2.9)
J v

— Nhdn xét 4: khi di tit trdi qua phdi, mé men uon cudi doan bang moé men udn diau
A LN , oA A < A »,
doan cong dién tich bieu do luc cdt trén doan do.

X Lién hé gita mémen uon, luc cdt va tdi trong ngang tdp trung
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3=,

dz dz

Hinh 2.16 Lién hé giiia tdi trong ngang va ndi luc

Dung hai mit cdt 3—3 va 4—4 tdch tit ddm & hai bén D mot phan t8 chiu dai dz va dit
céc thanh phan ndi lyc twong ¢ng vao hai mit cdt nhu hinh 2.16b.
Y F=0=0,+P-0'=0=0" =0\ +P (2.10)
— Nhdn xét 5: khi di ti trdi qua phdi néu trén so dé tinh cé luc tdp trung biéu do luc
cdt c6 budc nhdy, gid tri buéc nhdy bang gid tri luc tdp trung, chiéu budc nhdy ciing
chiéu vdi luc tdp trung.

ZmD =0= Q;%-FM; +M+Qf.%—Mf =0, bd qua thanh phan v6 cling bé bic cao
ta dugc: M’ =M. +M (2.11)

— Nhdn xét 6: khi di tit trdi qua phdi néu trén so do tinh c6 ngdu luc tdp trung biéu do
moé men udn cé budc nhdy, gid tri buéc nhdy bang gid tri ngdu luc tdp trung, nhdy
xuéng khi ngdu luc quay cing chiéu kim dong ho, nhdy lén cho truong hop nguoc lai.

s Lién hé¢ giita lyc doc va cdc tdi trong doc.

a) ¥ 12 3 4 8 b) 1 c) 3D
q(z) q 2 ' P 4
EE it e L — = N: —j—<—<p—> N 1N N: N?
1 2 ’ ’ 4 )

dz

Hinh 2.17: Lién hé giita tdi trong doc va néi luc.
Dung hai mit cit 1-1 va 2—2 tdch tr doan chiu lyc phan b6 BC mdt phin t& chiéu dai
dz va dit cdc thanh phan ndi lyc twong ng vao hai mit cit nhu hinh 2.17b.

ZFZ=O:>—Nz—q.dz+Nz+sz=O:>sz=q (2.12)

dz

— Nhdn xét 7: biéu do luc doc hon biéu do tdi trong phdn bé’mot bdc.
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C
Tich phan hai v& biéu thic (2.12): [dN, = jgchz = NC=NP+S, (2.13)
B
— Nhdn xét 8: luc doc cudi doan bdng luc doc diu doan céng hop luc phdn bé trén
doan dé (hgp luc phdn bé" gdy kéo duong, gdy nén dm).
Dung hai mit cit 3—3 va 4—4 tdch tif thanh & hai bén D mdt phan t& chiéu dai dz va
dit cdc thanh phin noi lyc tuong ng vao hai mit cit nhu hinh 2.17c.

> F,=0=>-N.-P+N/=0=>N"=N.+P (2.14)

— Nhdn xét 9: néu trén so do tinh cé luc tdp trung biéu do luc doc cé budc nhdy, gid
tri budc nhdy bdng gid tri luc tdp trung, nhdy vé phia duong khi luc gdy kéo, nhdy vé
phia am khi luc gdy nén.

s Lién hé giita mémen xodn va cdc tdi trong mémen xodn.

M
4 b
a) 3|/| I 1 m(z)2| | ) ' M2
Coa = ,, ... (@
D <7 . HdM Y e A

AYDPalc oy AN d

dz

Hinh 2.18: Lién hé giita mémen tdi trong va néi luc.

Dung hai mit cit 1-1 va 2—2 tdch tr doan chiu tdi phdn b6 BC mot phin t& chiéu dai
dz va dit cdc thanh phin ndi lyc tuong ng vao hai mit cit nhu hinh 2.18b.

Zmz:O:>Mz+sz—m.dz—Mz=O:>d2/lz:m (2.15)
Z
— Nhdn xét 10: biéu do6 mé men xodn hon biéu do tdi trong phdn bé’ mét bdc.

(2.16)

C
Tich phan hai v€ biéu thitc (2.15): [dM, = Lcmdz = MS=M"+S,
B

— Nhdn xét 11:mé men xodn cudi dogn bang mé men xodn ddu doan cong hop ngiu
luc phédn bé trén doan dé (hop mé men xodn luc phdn bé ciung chiéu kim dong hé
duong, ngugc chiéu kim dong ho am).
Dung hai mit cit 3—3 va 4—4 tdch tif thanh & hai bén D mdt phan t& chiéu dai dz va
dit cdc thanh phin noi lyc tuong ng vao hai mit cit nhu hinh 2.18c.

dm =0=-M,-M+M!=0=>M"=M.+M (2.14)

— Nhdn xét 12: néu trén so do tinh cé6 mé men xodn tdp trung biéu dé mé men xodn
c6 budc nhdy, gid tri budc nhdy bdang gid tri ngdu luc tdp trung, nhdy vé phia duong
khi ngdu luc cung chiéu kim dong ho, nhdy vé phia am khi ngdu luc quay ngugc chiéu

kim dong ho.
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Cdch vé bi¢u do néi luc trong thanh chiu kéo-nén diing tim:
e Biéu dd luc doc hon biéu db t3i trong phan bd mot bic.
e Né&u trén so dd tinh c¢6 lyc tip trung bi€u @b luc doc cé budc nhay, gid tri
buSc nhdy biing gid tri luc tAp trung, nhdy vé phia duong khi luc gy kéo, nhiy
vé phia 4m khi luc gdy nén.
e Luc doc cudi doan bing luc doc diu doan cong hgp luc phian bd trén doan
d6 (hdp luc phan bd gay kéo duong, gdy nén Am).

% Vidu 10: V& bi€u d6 ndi lyc phit sinh trong cot chiu nén diing tim nhu hinh 2.20.

l3P l3p
c c —3qa

P=qa P i P=qa (9

N

P

N

1N
—~—
1N

—6ga

3a 3a

_ - - -
K
e(—ﬁ(—(—

A ¢ 44
AN\ T e ()

Hinh 2.19
e Phédnlycliénkéttaingdm 4: Y F,=0= N, —g.4a-2qa—3ga=0=>N,=9qa
e Tai C c6 lyc tap trung 3P =3¢a giy nén nén bi€u dd N, c6 budc nhdy vé phia
am (bén trdi) mot doan biing 3ga tir vi tri khong thudc dudng chuin.

e NOi lyc 6 phia trén ctia matcittai B N'| =N{ +(—q.a)=-3qa—qa=—-4qa

tren
e Tai B c6 lyc tip trung 2P =2ga gdy nén nén bi€u d6 N. c6 budc nhdy vé phia
am (bén trdi) mot doan bing 2qga tU gid tri —4ga nén N_ phia dudi mit cit
tai B c¢6 gid tri —4qa—2qga =—6qa.
e NOoiluc & phia trén clia mit cittai 4:
M =N

e Tai A c6 lyc tip trung N, =9¢a giy kéo nén bi€u d6 N. c6 budc nhdy vé phia

o T (—q.3a) =—6ga—3qa=-9qa

duong (bén phdi) mot doan bang 9ga tr gid tri —9ga nén N, phia dudi mit cit
tai4 c6 gid tri -9ga+9ga =0.
% Vidull: V& bi€u db noi luc phat sinh trong cdt chiu nén ding tim nhu hinh 2.20.
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Noi luc
. \ILP=qa . \ILP=qa w
2,5P : 2,5P 2,5P : 2,5P
al : a : (_)
B _| B! ~4qa g
Y Y
! f
3a \Lq 3a ¢q (+)
! !
A | Al d
AN (v)

e Noi lyc & phia trén cla mit cdt tai B N’

Hinh 2.20 Ny

e Phédnlycliénkéttaingdm 4: ) F.=0=N,-q¢.3a+5qa—qa=0=N, =qa
Tai C c6 lyc tdp trung P=ga giy nén nén bi€u dd N. c6 budc nhdy vé phia

am (bén trdi) mot doan biing ga tr vi tri “0” thudc dudng chuén.
=N¢

tren

duoi i

BC khong c6 tdi phan b6 nén N, hing s0).

+0= NZC o =74 (doan

e Tai B c6 lyc tip trung 5P =5ga giy kéo nén bi€u dd N. c6 budc nhdy vé phia

duong (bén phdi) mot doan bing 5ga t gid tri —ga nén N, phia dudi mit cit
tai B c6 gid tri —ga+5qa =4qa.
=N?

tren

+ (—q.3a) =4ga—3qa=qa

duoi

Noi lyc & phia trén clia mit cdttai A: N/
Tai A4 c6 lyc tip trung N, =ga gdy nén nén bi€u dd N, c6 budc nhdy vé phia
am (bén trai) mot doan bing ga tir gid tri ga nén N, phia dudi mdt cdt taid c6

gid tri ga—qa =0.

, ~ 4 A A . <
Cdch ve bieu do noi luc trong truc chiu xodn:

R A A < R A . A ~ A A
Bi€u d0 mémen xodn hon bi€u do tdi trong phan b6 mot bac.
~ A R L. 2 X A R A A < z 2
Néu trén sd do6 tinh ¢6 ngau luc tip trung bi€u d6 mémen xodn cé budc nhay,

gid tri buéc nhdy bing gid tri ngiu lyc tip trung, nhdy vé phia duong khi nhin
vao mit cit thdy ngiu luc quay cung chiéu kim déng hd, nhdy vé phia 4m cho
trudng hgp ngugc lai.

e Momen xodn cudi doan bing mdmen xoidn dau doan cong hop ngiu luc phan
b6 trén doan d6 (hop ngiu lyc phan bd quay cing chiéu kim déng hd duong,
ngudc laila am).
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% Vidu 12: V& bi€u d6 ndi lyc phdt sinh trong truc chiu xoin nhu hinh 2.21 a.
M =ma

oM
o m
o i IRRIRRIRRIRY
A4 ) Z: ¢
a ! 2a
M =ma
M, 6M m
b) ; AT\LUT 1 TVM T(
A Vi C
a 2a
3ma\
(+) Tma
o) (M)
(_) - Hinh 2.21

e Phén lyc lién k&t tai ngam A : dit phdn lyc lién k€t tai ngdm A nhu hinh 2.21 b
Zmz =0=>M,—-6ma+m.2a+ma=0=>M,=3ma

e Tai C c6 ngiu luc tap trung M =ma cung chiéu kim dong hd nén biéu d6 M.
c6 budc nhdy vé phia duong (bén trén) mdt doan bing ga tir vi tri “0” thudc
dudng chuén.

e NOoiluc & phia bén phai cia mitcittai B:

M? S =M +m2a=ma+2ma=3ma

e Tai B c6 ngiu luc tdp trung 6M =6ma ngugc chiu kim ddng hd nén bi€u dd
M _ c6 budc nhdy vé phia Am (bén dudi) mot doan bing 6ma t gid tri +3ma
nén M_ bén trai mit cdt tai B ¢6 gié tri 3ma —6ma =—3ma.

=M?2

phai

+0=M?| =-3ma

trai

e NOoi lyc & phia bén phéi clia mit cittai 4: M/

trai
(trén doan BA khong c6 tdi phadn bd nén M, hing s0).
e Tai A c6 ngiu lyc tip trung M , =3ma cing chiéu kim déng hd nén bi€u dd
M _ c6 budc nhdy vé phia duong (bén trén) mot doan bing 3ga tf gid tri —3ma
nén M_ phia trdi mit cdt tai 4 c6 gié tri 3ma—3ma=0.
% Vidu 13: V& bi€u dd ndi luc phdt sinh trong truc chiu xodn nhu hinh 2.22a.
e Phén lyc lién k&t tai ngam A :
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dm =0=>M,-4M +M =0=>M , =3M

e Tai C c6 ngdu luc tip trung M cung chi€u kim déng hd nén biéu dd M. c6
budc nhdy vé phia duong (bén trén) mdt doan biing M tir vi tri “0” thudc dudng
chuén.

e NOoi luc & phia bén phdi cla mit cdt tai B: M?| =MS+0=M° =M (rén

phai
doan CB khong c6 tdi phadn bd nén M, hing sd).

e Tai B c6 ngiu lyc tip trung 4M ngugc chiéu kim dong hd nén biéu d6 M. c6
budc nhdy vé phia 4m (bén dudi) modt doan bing 4M tr gid tri +M nén M.
bén trdi mit cit tai B c6 gid tri +M —4M =-3M .

e NOoi lyc & phia bén phdi cia mit cit tai 4: M/

=M?| +0=M? =-3M

trai

phai trai
(trén doan BA khong c6 tdi phdn bd nén M, hing s6).

e Tai A c6 ngiu lyc tdp trung M, =3M cuing chiéu kim dong hd nén bi€u dd M.
c6 budc nhdy vé phia duong (bén trén) mdt doan biing 3M tir gid tri —3M nén
M _ phia tri mitcdt tai 4 c6 gid tri 3M —3M =0.

M

2 %A Q /C

a 2a
M
o (M) (+)
(_) Hinh 2.22
-3M
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Cdch vé biéu do néi luc trong ddm chiu uén phdng:

% Biéu dd luc cit:
e Biéu d6 luc cit hon biéu @6 tai trong phadn bd mot bac.
e Khi di tir trdi qua phai, n€u trén so dd tinh c6 luc tap trung bi€u dd luc cit c6
buSc nhdy, gid tri budc nhdy bing gid tri luc tap trung, chiéu budc nhiy cling
chiéu véi luc tip trung.
e Khi di tir trdi qua phdi, luc cdt cudi doan bing luc cit diu doan cdng hop luc
phan bd trén doan d6 (hop lyc phan b6 hudng 1én duong, huéng xudng Am).

%  Biéu d6 mémen udn:
e Biéu dd mémen udn hon bi€u db luc cit mot bac.
e Khi di tir trdi qua phdi, n€u trén so d6 tinh c6 ngiu lyc tip trung bi€u dé
mdmen udn c6 budc nhdy, gid tri budc nhdy bing gid tri ngiu lyc tap trung, nhdy
xudng khi ngiu lyc quay ciing chiéu kim dong hd, nhdy 1én khi ngiu luc quay
ngudc chiéu kim déng ho.
e Khi di tr trdi qua phdi, mdmen udén cudi doan bing mémen uén dau doan
cong dién tich lyc cdt trén doan d6 (N€u trén doan d6 moémen udn 1a ham bic

hai, momen udn sé dat cuc tri tai vi tri Iuc cit bing khong).

*

% Vidul4: V& bi€u dd noi luc phét sinh trong dim chiu uén phing nhu hinh 2.23 a.
e Phdn luc lién két tai cdc gdi A, B: dit cdc phdn lyc lién két tuong ng tai 4, B
nhu hinh 2.23 b.

P
ZmA =0=> Pa-3Pa-Y,2a+P3a=0=Y, =—
2

P
ng =0=> Pa+Y,2a-3Pa+Pa=0=Y, =5
Ve biéu do luc cdt Q,: trén doan AB, BC khong c6 lyc phan bd nén bi€u do lyc cit O, ¢6
dang hing s6.

e Tai A c6 lyc tap trung Y, = P/2 huéng 1én nén bi€u db Q, c6 budc nhdy huéng
1én mot doan biing P/2 tir vi tri “0” thudc dudng chudn.

e Luyc cdt bén trdi clia mit cit tai B: Q)| =0,+0=0; =P/2(trén doan AB

trai
khong c6 tdi phan bd nén Q, hing s0).

e Tai B c6 lyc tap trung Y, = P/2 huéng 1én nén bi€u db Q, c6 budc nhdy hudng
1én mot doan bing P/2 tir gid tri +P/2 nén Q, bén phdi mit cdt taiB c6 gid
tri P/2+P/2=+P.

o Luc cdt bén trdi ca mat cit tai C: O =+P (trén doan

phai

=0)| . +0=0/

trai phai

BC khong c6 tdi phan b6 nén Q, hing s0).
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e Tai C c6 lyc tip trung P hudng xudng nén bi€u dd Q, c6 budc nhdy hudng

xuéng mot doan bing P tir gid trj +P nén Q, bén phdi mit cit taiC c6 gid tri

P-P=0.
M = Pa 3IM
a) A Bé C
o i
| 2a | a
I )
M =Pa M =3Pa P
b)
Ar B C
Y, Y,
2a a
Ly @ |
— +
02 () (©)

—Pa
d) N (M,)

Pa (+)

Hinh 2.23

2Pa
Vé biéu d6 md men udn M : (Biéu d6 mé men udn trén dm dudi duong) ta da bi€t biéu
d6 momen udn M, hon bi€u d6 Iyc cit O, mot bac nén trén doan 4B, BC bi€u dd

momen uén M, c¢6 dang bac nhat.
e Tai A c6 nglu lyc tdp trung M = Pa cing chi€u kim déng hd nén bi€u dd M,
¢6 budc nhdy huéng xuéng mot doan bing Pg tir vi tri “0” thudc dudng chudn.
e Mo6men udn bén trdi cia mitcittai B:

A
X

MB

X

trai

1
n S(Q”:B) =+Pa +5P.2a =+2Pa.

phai

e Tai B c6 nglu lyc tap trung M =3Pa ngugc chiéu kim déng hd nén biéu dé M,
¢6 budc nhdy huéng 1én mot doan bang 3Pa tf gid tri +2Pa nén M, bén phdi
mit cit taiB c6 gié tri 2Pa—3Pa=—Pa.

e MoOmen udn bén trdi cia mitcdttai C: ME| =M’

+8y) =—Pa+Pa=0.

trai phai
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% Vidu 15: V& bi€u @b noi luc phat sinh trong dim chiu uén phing nhu hinh 2.20.

M =2qad’

P=qa ﬂ/q

Y, Yo
a | 4a |
| |
I
4
(+)
) I o1 .
—qa S
—3qa’
—qa
(-)
 (+)
25 ) Hinh 2.24
= qa
32

e Phdn lyc lién két tai cdc gb6i B,C:

ng =0=-qa.a-2qa’ +q.4a2a-Y.4a=0=Y. = %qa

ch =0= —qga.5a-2qa’ +Y,.4a—q.4a2a=0=>Y, = lfqa

Vé bi€u a6 Iuc cit Q,: trén doan AB khong c6 luc phén b& nén biu dd Q, trén doan
AB c6 dang hiing s8, trén doan BC lyc phan bd 12 hing s6 nén bi€u dd Q, trén doan BC
c6 dang bac nhat.
e Tai A c6 lyc tip trung P =ga huéng xudng nén biu dod Q, c6 budc nhdy
huéng xudng mdt doan biing ga t vi trf ‘0’ thudc dudng chudn.
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Lyc cdt bén trdi cia mat cit tai B: Q)

=Qf +0=Q;1 =—qa (trén doan AB

trai

khong c6 tdi phdn b6 nén O, hing s6).

. 1 4 A A e R A z 2 2
Tai B c6 luc tip trung Y, =75qa hudéng 1€n nén bi€u dd O, c6 budc nhay
e 1A oA s 15 NP R an phii mat cit tai
huéng 1€n mot doan bang an tr gid tr1 —ga nén Q, bén phai mdt cat tai B

U 15
co giatr1 —ga+—qga=+—qga.
g 1 —q 4q 461

Luc cidt bén trdi clia mit cit tai C:

o

B (BC)

phai q

11 5
=9 =an+(—4qa)=—zqa.
Tai C ¢6 lyc tap trung Y, = %qa huéng 1&én nén bi€u d6 Q, c6 budc nhdy hudng

N 5 o ... 5 N N . . P
lén mot doan bang an tur gid tri —an nén QO bén phdi mat cat taiC co6 gid

tri —é a+§ a=0
1 461 4CI .

Vé biéu d6 mé men uén M : (Biéu do moé men uén trén @m dudi duong) trén doan AB

bi€u d6 Q, c6 dang hiing s& nén trén doan AB bi€u d6 M, c6 dang bac nhat, trén doan

BC bi€u d6 Q, c6 dang bac nhit nén trén doan BC bi€u ddo M, c6 dang bac hai, vi vy

trén doan BC taicdc diém 0,=0 bi€u d6 M, dat cyc tri.

Tai 4 khong c6 ngiu lyc tap trung nén bi€u d6 M khdng c6 budc nhdy .

Mdmen udn bén trdi cla matcdttai B: M?| =M +S" =0-qgaa=—qa’.

irai
Tai B ngdu lyc tdp trung M =2ga’ ngudc chiéu kim dong hd nén bi€u dd6 M
c6 budc nhdy huéng 1én mot doan bing 2ga” tf gid tri —ga® nén M, bén phdi
mit cit tai B c6 gid tri —qa’ —2qa’ =-3qa’.

Trong doan BC biéu db lyc cit bac nhat nén bi€u d6 m6 men udn bic hai. Tai
mit cdt [ lyc cdt Q, =0 nén tai ddy M, dat cyc tri. Vi vdy ta phdi tim gid tri

md men uén tai mit cit nay:
111 11 25
M =Mm? +S¥) = 3ga’ +—.—qa.—a=+=—qa’.
A R NI I TR

Tai I khong c6 ngdu lyc tdp nén bi€u dé M, khong c6 budc nhdy .
Mo6men udn bén trdi clia mitcittai B:

ME| =M+ =+==ga’ ~— .~ qa.
Y 274774

Tai C khong c6 ngiu lyc tap trung nén bi€u d6 M khdng c6 budc nhdy .
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II) BAITAP

2.1. X4c dinh cdc thanh phin noi lyc (tri s6, phuong, chiéu) phat sinh trén mit cit A4
clia cdc chi ti€t chiu tdc dung clia lyc P =100N nhu hinh B.2.1a va hinh B.2.1b. C4c
kich thuGc cho trén hinh ¢é don vi 1a milimét.

a)
BN )
T s
WP AA(TL 2:1)
8,21
N P | 50 |
A A r—ﬂ N 7
P 2, )
25
N

|8 % Hinh B.2.1

(Goi y: ddt hé truc toa do tai trong tdm mdt cdt sao cho truc z trung véi phdp tuyén ciia

mdit cdt sau dé ddt cdc thanh phan néi luc tuong ting dé can bdng véi ngoai lic tdc dung)

2.2. Mdc cin truc mang tdi trong 20kN nhu hinh B2.2, mit cit ngang tai mit cit 44 1
hinh chit nhit. Xdc dinh cdc thanh phan noi luc (tri s6, phuong, chiéu) phdt sinh trén
mitcit AA4. Céc kich thudc c6 don vi 12 milimét.

I~

2V-BZZ  HinnB.2.2

|100|
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P =25kN
50cm
— [ =20
B
o :/
] \
oL N
L §__56_
TITTT7 §
\A
N

. Hinh B.2.3

2.3. Cot hinh tru réng dugc han véi mot congxon chiu tdc dung clia cdc Iwc nhu hinh
B.2.3. TAm cda tdi cdch tim clia cot 50cm. Xdc dinh cdc thanh phan noi luc (tri s0,
phuong, chi¢u) phdt sinh tai mit cit chan cot.

2.4. Mot gid bing thép nhu hinh B.2.4, chiu tdc dung cia luc kéo 6kN nghiéng géc 45°
so v6i phuong ngang. Mit cdt ngang clia gid dd 1a hinh chit nhit. Xédc dinh cdc thanh
phin ndi luc (tri s6, phuong, chiu) phdt sinh trén mit cit tai ngdm A—A va mit cit
B-B.

2.5. Thanh cong mit cit ngang khéng ddi, hinh tron dudng kinh d, chiu nén bdi mdt luc
P =15kN cdch tim truc mt doan 200mm nhu hinh B.2.5. X4c dinh cdc thanh phan noi
luc (tri s&, phuong, chiéu) phat sinh trén cdc mitcit 1-1; 2 -2; 3-3.

2.6. Xét mot doan dap bing bé tong dai 1m, chiu lyc nhu hinh B.2.6. X4c dinh noi lyc tai
mit cit chan dap. Bi€t ring bé tdng c6 trong lugng riéng 25kN /m’ .
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Im 3m

Hinh B.2.6 14 Hinh B.2.7
S -

2.7. Mot bdng hiéu dugc dd bdi tru thép nhu hinh B.2.7, tru thép ¢6 trong lugng 750N va
c6 mit cit ngang hinh vanh khin dudng kinh ngoai 100mm , dudng kinh trong 80mm .
Bang hiéu déng chat cé kich thudc 0,75mx2m c6 trong lugng 0,85kN , 4p luc gib tdc

dung 1&én bang hiéu 1,2kN /m’ . X4c dinh ndi luc phdt sinh trén mit cit tai chan cot.
2.8. Mot bang hiéu dugc d3 bdi dng thép ddng chat nhu hinh B.2.8, tru thép c6 trong

lugng 850N va c6 mit cit ngang hinh vanh khin dudng kinh ngoadi 120mm, dudng

kinh trong 80mm . Bang hiéu c6 kich thudc 0,75mx2m c6 trong lugng 1,2kN , dp luc

gi6 tac dung 1én bang hiéu 1,5kN /m”* . X4c dinh ndi lyc phat sinh trén mat cittai 4.

AR R

Y
K

oo 2m

3m

2.9. Dam thép chit / dugc cdu lén nhu hinh B.2.9 (trong qud trinh cdu dim luén nim
ngang). Bi€t ring dim dong chit c6 khoi lugng trén mdt mét chiéu dai bing
78,5kg /1m. Xéc dinh noi lyc phat sinh trén cdc mat cdt 1-1;2-2; 3-3.
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P
Hinh B.2.9
L2 13
I Z ; N

1 0 0

. I'{- S3O . 30 2}.'

I ' I

. | .
3,5m 1 2 4m 3

Sm 8m Sm

2.10. Cho cdt AB lam bing bétdong chiu Iyc nhu hinh B.2.10. Biét ring bétong c6 trong
lugng riéng 25kN / m’ .
a) V& sd do tinh.
b) Xdc dinh ndi lyc phdt sinh trén mit cit tai chan cot.
2.11. Cho khung chiu Iyc nhu hinh B.2.11. X4c dinh ndi lyc tai cdc mit cit:
a) Mitcittaingam 4.
b) Mit cittai B thudc cot AB, mit cit tai B thudc cot BD va mit cit tai B thudc

dim BC.
¢) Mitcittai D thudc cot BD va mitcittai D thuoc dam DE .
AP =12kN
P2=3kNE__:_:__ Y a4
3 / - P=2qa
X E ! D E
| 1
i P =3qa a
o
| . M=
/ 20 b o
L B
Co C
Vo
Y
Do a
Pt
0 A
I
a a
Hinh B.2.10 Hinh B.2.11

2.12. Thanh cing AC dugc gilt bdi hé thanh nhu hinh B.2.12. Xéc dinh dng luc trong céc
thanh ctia hé dan.
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2 C
30° ol B
200N /m
3m
A E F 7.
P=100N
4dm
o)
C B A
P=15kN
a a a |
) 1 Yy A
Hinh B.2.12 %
! © 3.5m
Hinh B.2.13

2.13. Cho hé chiu lyc nhu hinh B.2.13. X4c dinh phén luc lién k&t tai khép quay 4 va dng
lyc trong thanh BC . Khi tinh bd qua bé day ctia cdc phan tif trong hé.

2.14. Ciéc thanh 4B, DG tuyét doi citng chiu lién k€t khép xoay tai A4, D va dugc giit bdi
céc thanh thanh giing BC,HG nhu hinh B.2.14. Xdc dinh phdn lyc lién két tai 4, D
va tng lyc trong cdc thanh BC, HG .

V\\¢&¢¢f

B A E
1
E F 2a
P =3qa
a | a 2a Hinh B.2.15a
T
Hinh B.2.14

2.15. Cho hé dan c6 kich thudc va chiu luc nhu hinh B.2.15a, B.2.15b, B.2.15¢. Xdc dinh
trng lyc trong cdc thanh ctia dan.
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E
P=15kN
a
1
Hinh B.2.15b Hinh B.2.15¢
2.16. Vé biéu dd noi luc phét sinh trong cdc cot nhu hinh B.2.16.
1 P=qa 2P lzp
c c c ) c
i i |
al P L Zp al P L ‘!’ L P=ga a| P L : ZP:qaa P L ; Zqua
B : B Bl Bl |
Y
4a | 3a W 2 ! 3a |
A A A A4
AAJw AN AN NRRRRNNNNNN
2.17. V& biéu db ndi lyc phét sinh trong cdc truc nhu hinh B.2.17.
M Z% 3IM M 2M M
17 17 4 4.4 7]
A4 VB vc 44 VB yc 44 VB yc
|la | 3a | la | 2a . la | 3a |
M=ma m
Vi C
ea Jo 30 |
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M=ma M =3ma
] /i /i i % esee] fi (L (71{ ([ ( s
7% MY B uY'C e £ o7 }Z abatddddad D
I a I a I a I a | a I 2a L a
M
S N A
M=7mg M=ma QF== =X F _Ca ‘_k_ “"E‘
:';.4 4.4 4 ’3«1 41 1 AVM BV ;
IR ieoiuuritt > S e VI M VI PR M
ﬁ 7 B d / C
i a 2a Hinh B.2.17

2.18. Xic dinh cdc phan lyc lién k&t va vé cdc bi€u d6 nodi lyc phét sinh trong cdc dim nhu

hinh B.2.20.
P
A B ¢
P Pa

q
Y VYV VI VIV VY VYV VY
N B
a |
q
AEMJM%B
< . 4
M =gd* P=gqa
LHHH(]HHW*;? l
A B C
S "R SN

q
VYV VYV VYV VWV VYYV VY YV Y
A 5}” c

| 4a | a

iP
B
a |

L
N

P

|
.

a | 4a
P=gqa q
VIV IV VTR
B CN
| a |
<€ 1
q
UHHH#HHXHHH
A B C
| A 2a ! a !
M =qa* P=gqa
M~ q
XHHHHHhH
A B»L C
!/ 3a ! a
P=qa
q M:qaz(*
A é Bi C
!l 2a ! a
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M =3qa> P=qa

q
I I IR ITIITITTITIEY! H;
|A BN, %, P
a

A A
. 2a | a
M =3ga® Pz=qa P=qa M =ga’
YYVYVYVYVYYVYVY VYV Y
4 B C D A B C
I a ” 2a a a I/ 4a IJ
M=q2
q o
B C
! ) 2a I a | " a I ! ‘ 2a I a__| a
q q P=ga
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A B c_ D A B c_ D
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2.19. Cho mdt ddp ngin nuéc duge lam biing cdc tim gd 4 chdong theo ditng. PE dd cic

tAm gd ndy ngudi ta st dung cdc tru gb thing ding B, cdc tru nay dudc chon xudng
d4't va 1am viéc nhu cdc dAm cdngxon, khodng cdch gitta cdc cot 1a s =0,8m nhu hinh
B.2.19. Muc nu6c trong dap c6 chiéu cao /=2m. Xdc dinh ndi lyc phdt sinh trén mit
citchin cot B. (khi tinh bd qua trong lugng cia cdt).
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d
q, = 0,5kN /' m
a)
(_
h
B — W] \\\\‘:‘C q, = 2’5 kKN /m
ANV A\\\V e
b
T ] Hinh B.2.20
B s Hinh B.2.19
B§ 4

2.20. Cho mdt tudng chin dit chiéu cao s =1,5m dugc lam tir cdc tAm thép dung theo
phuong ditng dugc dd bdi cdc tru gb thing ding, cdc tru nay dudc chon xudng dat va
lam viéc nhu cdc dAm congxon. Cdc try thing difng c6 mit cit ngang hinh tron dudng
kich d =305mm va c6 khodng cdch giita cdc cot 1 s=1,2m nhu hinh B.2.20. Ap luc
ngang do di't tdc dung Ién tudng c6 gid tri p, =4790N /m> va p, =19160N /m’. Xdc
dinh ndi lyc phét sinh trén mit cit chan cot. (khi tinh bd qua trong lugng cda cot).

2.21. Cho mdt dip ngin nudc cao h=2,4m dugc lam tr dim gd dung ding nhu hinh
B.2.21a. Xem dim lam viéc nhu dam don gidn dit trén hai gdi va khi tinh ta xét mot
doan dim c6 bé rong s=1m nhu hinh B.2.21b. Véi trong lugng riéng clia nudc
y. =9,8kN /.

a) Xdc dinh phan lyc lién k&t tai hai g6i 4 va B.
b) Vi€t biéu thifc clia Iyc cit va mdmen udn phat sinh trong dam.
¢) Vé bi€u dd lyc cit, moémen udn phat sinh trong dim.
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Hinh B.2.21

2.22. Cotbétdong mit cit ngang khong d6i dugc nang 1én bdi hai ddy cdp BD,CD nhu hinh
B.2.22. Bié€t riing cot ddng nha't va c6 trong lugng 21kN. V& biéu dd noi lyc phdt sinh
trong cot.

Hinh B.2.22

2.23. Cotbac ABC ngamtai 4 va chiu lyc trong mot mat phing nhu hinh B.2.23.
a) V& sd do tinh cho cot.
b) V& cic bi€u dd ndi lyc phit sinh trong cot.
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Hinh B.2.23

2.24. CotAB ngam tai A va chiu lyc nhu hinh B.2.24. Biét ring cot lam bing bétong cé
trong lugng riéng 25kN /m’ .
a) V& sd dd tinh cho cot.
b) Vé cic bi€u dd ndi lyc phdt sinh trong cot.

A P=5qa
L7 3 :
/ P=T5kN c
X
E B
d (P2 R=55KN |
.: B
\13:251(]\7
_.-:1: .................... y

Hinh B.2.24 Hinh B.2.25

Hinh R.2.26

2.25. Cot AB nghiéng mot géc 60° so v6i phuong ngang, ngam tai 4 va chiu lyc trong
mot mit phing nhu hinh B.2.25. V& cdc bi€u dd nodi lyc phdt sinh trong cot.
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2.26. Cot AC thing ding, ngam tai 4 va chiu luc nhu hinh B.2.26. V& cic bi€u db noi luc
phét sinh trong cot.
2.27. Dim AC mit cit ngang hinh chi¥ nhat kich thu6c bx/ bi ngdm tai 4 va chiu tic
dung clia cdc lyc nhu hinh B.2.27. V& bi€u dd ndi luc phdt sing trong dam.
z P

Hinh B.2.27

Hinh B.2.28

2.28. Cot AB mit cit ngang hinh chit nhat kich thudc bx2b (b =25cm) chiu nén léch tim
va c6 kich thudc nhu hinh B.2.28. Cot c6 chiéu cao L =3,5m, ph?in trén nho ra so véi
truc c6t mot doan /=0,3m. Cot lam bing vat liéu c6 trong lugng riéng y = 25kN /m?,

khi tinh b qua trong lugng phin nhod ra. V& sd dd tinh va vé cdc biéu dd ndi lyc phat
sinh trong cot.

2.29. Xic dinh cdc phan luc lién két va vé cdc bi€u dd nodi lyc phét sinh trong cdc dAm nhu

hinh B.2.29.
P 2P
p 2P P M
) | ) D
M B C
2a e 2a I a |
y \LP lp/z 2M11/2P Py 2P 2P p
2 % 4 /C % A 7 o M
7 Mg B M)Pﬂ 7 3P)/ 477 MYB C777. D
* ! a al a I a I a I ! a ! a | a |

Hinh B.2.29
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