GV: Lé dic Thanh

Chuong 10
THANH CHIU LUC PHUC TAP

10.1 KHAI NIEM
¢ Dinh nghia
Thanh chiu lyc phuc tap khi trén cac mat M,

cét ngang cé tac dung dong thdi cla nhiéu

thanh phan ndi luc nhu luc doc N,, médmen uén

M,, My, mémen xo&n M, (H.10.1). XM,
Khi mo6t thanh chiu lyc phtic tap, anh

hudng cla luyc cat dén sy chiu lyc cla thanh

rat nho so vai cac thanh phan ndi luc khac nén

=

<

R

H.10.1

trong tinh toan khéng xét dén luc cat.

2- Cach tinh toan thanh chiu luc phuc tap

Ap dung Nguyén ly cong tac dung

Nguyén ly cdng tac dung: Mot dai lugng do nhiéu nguyén nhan dong
thdi gay ra sé& bang téng dai lugng dé do tac déng cla cac nguyén nhan
riéng lé ( Chucng 1)

10.2 THANH CHIU UON XIEN

1- Dinh nghia — Ndi luc M,

Thanh chiu uén xién khi trén moi mat cat [ ol
ngang chi cé hai thanh phan néi lyc la mémen /4/ z
udn M, va mémen udén M, tadc dung trong cac x ¥ My/

mat phang yoz va xoz (H.10.2).
Dau cua My, M, :

My > 0 khi cang thGy >0

M, > 0 khi cang thé x >0 u v
Theo Ca hoc ly thuyét, ta c6 thé biéu

dién mdémen M, va M, bang cac véc to

moémen M, va M, (H.10.3); Hgp hai mdmen

nay la mémen tong M, . M, ndm trong mét

H.10.2

phang voz, mat phang nay thang géc Vdi yv mit phing tai trong

truc u (chda véc to mémen M,) va chga  H.10.3 Mﬁfnen téng
A mat phang tai t
truc thanh (H.10.3). va mat phang tai trong
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Mat phéang tai trong 1a mat phang chiia M..

Giao tuyén clia méat phang tai trong véi méat cat ngang la BPudng tai trong
(trucv)

Ky hiéu a : Goc hgp bdéi truc x va dudng tai trong; Ta cé

M| = M2+ M? (10.1)

M
tane = 10.2
ana = (10.2)

y

Dinh nghia khac cta uén xién: Thanh chiu uén xién khi trén cac mat cat
ngang chi c6 mét mdédmen udn M, tac dung trong mat phang chida truc ma
khong tring véi méat phang quan tinh chinh trung tam yOz hay xOz.

Pac biét, doi vai thanh tiét dién tron, moi dudng kinh déu la truc chinh
trung tam ( truc ddi xing ), nén bat ky mat phang chia truc thanh nao ciing
la mat phang quan tinh chinh trung tam. Do d6, méat cat ngang thanh tron
ludn ludn chi chiu udn phang.

2- Ung suat phap trén mét cat ngang

Theo nguyén ly cong tac dung, tai mdt diém A (x,y) bat ky trén tiét dién,
iing suét do hai mdémen M,, M, gay ra tinh theo cong thiic sau :

Xy + —Yx 1
o, = —
T A (10.3)

X y

Trong (10.3), s6 hang th( nhat chinh la tGing suat phap do M, gay ra, sb
hang thi hai la Ging suat phap do M, gay ra

Cong thic (10.3) 1a cong thic dai s6, vi cac mémen udn My, M, va toa
doé diém A(x,y) cé ddu cla chung

Trong tinh toan thyc hanh, thuGng dung cong
thuc ky thuat nhu sau:

NRLEN (10.4)

Trong (10.4), 1dy d4u cong (+) hay (-) tuy theo H-10.4 Bi€u dién cac
didm tinh G At , ~ hiu kéo h ; mién kéo, nén trén mat
iém tinh tng suat nam 6 mién chiu kéo hay nén 4 o My, M, gay ra
do tung ndi luc gay ra
H.10.4 biéu dién cac mién kéo, nén trén mat cat do cdc mdmen udn
My, My gayra: +,- do M,

@ ., doM,
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Thi du 1. Tiét dién chii nhat bxh= 20x40 cm? chiu
udn xién (H.10.5), cho M, = 8 kNm va My = 5 kNm.
Chiéu hé truc chon nhu h.10.5a

Ung suét phap tai B (xg =+10 cm; yg =- 20 cm)

+ Tinh theo (10.3) nhu sau:

800 _ _90)+—29 _(10) kN/em?

~ 20(40)° 40(20)° y
12 12 H.10.5a
+ Tinh theo (10.4) nhu sau:

M, gay kéo nhiing diém ndm duéi Ox va gay nén nhiing diém trén Ox;

OB

M, gay kéo phia trai Oy va gay nén phia phai Oy.
Biéu dién vung kéo bang dau (+) va vung nén bang dau (-) trén tiét
dién (H.10.4a) ta c6 thé thay, tai diém B; M, gay nén; M, gay kéo.

N op = - —20__(20) + —220__(10) kN/em *
20(40) 40(20)
12 12

3- Budng trung hoa va bi€u dé ling suat

Coéng thic (10.3) la mét ham hai bién, né c6 do thi la mdét mat phang
trong hé truc Oxyz. N&u bi€u dién gia tri Ging sudt phap o, cho & (10.3) bang
cac doan th‘é’mg dai s6 theo truc z dinh hudng duong ra ngoai mat cat
(H.10.6a), ta dugc mot mat phang chiia dau mut cac vécto ting suat phap
tai moi diém trén tiét dién, goi 1a mat ung suét (H.10.6.a).

G min y
To ) o
x o o
@ / 2 / k “
z cymax/ Yo 0 Y Gimax N
Hinh 10.6

a) Mat ung sudt; b) Biéu dé Ung sudt phdang

Goi giao tuyén clla mat (ing suédt va méat cat ngang la duéng trung
hoa, ta thdy, duong trung hoa la mét dudng thing va la quy tich cia
nhing diém trén mét cdt ngang co tri sé ung suat phap bang khéng.
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Cho biéu thiic o, = 0, ta dugc phuong trinh dudng trung hoa:

M M
M, y + Y x = O=>y = - —y,L.X (105)
J, J, M, J,

Phudng trinh (10.5) c6 dang y = ax, dudéng trung hoa la mét duéng

thdng qua goc toa dd, va cé hé sé géc tinh theo coéng thiic:

M, J
tgf = - MY.J—X (10.5)
y

X

Ta thay:

- Budng trung hoa chia tiét dién lam hai mién: mién chiu kéo va mién
chiu nén.

- Nhiing diém ndm trén nhiing dudng thang song song vdi dudng trung
hoa cé cling gia tri ing suat.

- Cang xa dudng trung hoa, tri s6 (ing sudt cua cac diém trén mot
dudng thang vudng géc dudng trung hoa ting theo luat bac nhat.

Dua trén céac tinh chat nay, cé thé biéu dién su phan b8 bang biéu do
ing suat phang nhu sau.

Kéo dai dudng trung hoa, v& dudng chudn vudng goéc véi dudng trung
hoa tai K, Uing suat tai moi diém trén dudng trung hoa (o, = 0) biéu dién
béng diém K trén dudng chudn. St dung phép chiéu thidng goc, diém nao
c6 chan hinh chiéu xa K nhéat 14 nhiing diém chiu (ing suét phap 16n nhat.

- Diém xa nh&t thudc mién kéo chiu tGing suat kéo 16n nhat, goi la omay.

- Diém xa nh&t thuéc mién nén chiu ting suat nén I6n nhat, goi 14 omin.

Tinh Gimax, Omin rOi bi€u dién bang hai doan thdng vé hai phia cla dudng
chudn rdi néi lai bang dudng thang, dé la biéu dd Ging suat phang, tri s tng
suét tai moi diém cua tiét dién trén dudng thang song song véi dudng trung
hoa chinh la mdt tung dd trén biéu dd Gng suat xac dinh nhu & (H.10.6.b).

4- Ung suat phap cuc tri va diéu kién bén

e Ung suat phap cuc tri: Goi A(xa, ya) va B(xs ys) la hai diém xa
dudng trung hoa nhat vé phia chiu kéo va chiu nén, céng thiic (10.4) cho:
M|

J

o, = O X4

v (10.6)
B min \]X B Jy B
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P&i véi thanh co6 tiét dién chii nhat (b x h), diém xa dudng trung hoa
nhat ludn ludn 1a cac diém géc cla tiét dién, khi dé:

IXA|=|XB|=g; |yA|=|yB| =%
O max :%+M; O min :_M_M (107)
w, W, w, W,

o0 Ty

VGi: = =2 . .
ni2 6 Y b/2 6

® Pdi v4i thanh cé tiét dién tron, khi tiét dién chiu tac dung cua hai
mdmen udn M,, M, trong hai m&t phang vuéng géc yOz, xOz, mdmen téng
la M, tdc dung trong mat phang vOz ciing 14 méat phang quéan tinh chinh
trung tdm , nghia la chi chiu uén phang, do do:

|Mu|. [ . n.D3
Omax,min — iv’ Mu = M3+M32/> Wu = 39 ~ 0,1D3 (108)

u

® Piéu kién bén: trén mat cat ngang cla thanh chiu udn xién chi c6
Ging suat phap, khong cé Ung suat tiép, do la trang thai Ging suat don, hai
diém nguy hiém la hai diém chiu omax, omin, tiét dién bé&n khi hai diém nguy
hiém thoa digu kién bén:
Omax < 015 [Omin| < [0, (10.9)
P&i v6i vat lidu déo: [o ]k =[], = [0 ], didu kién bén dugdc thda khi:
max|oyey, Omin| < [0] (10.8)

Thi du 2. Mot dam tiét dién chid T chiu luc nhu trén H.10.7.a. V& biéu do
ndi luc, xac dinh dudng trung hoa tai ti€t dién ngam, tinh Ging suat omax, Omin-
Cho: g=4 kN/m; P = qgL; L =2 m; a= 5 cm. Cac dac trung cla tiét dién chii
T dugc cho nhu sau: y, = 7a/4, J, = 109a%/6 ; J, = 34a’/6.

Gidi. Phan tich lyc Pthanh 2 thanh phan trén hai truc x va y, ta dugc:
P, = Pcos30’ = Py3/2 = qlLy3/2, P, = Psin30° = P2
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30° 23 2a

V3 ql?e2

d)

Hinh 10.7 o) So db tdi trong
dung lén thanh

b) Xét thanh trong mdt phdng
vé biéu dé M,

NEYeThd ¢) Xét thanh trong mdt phdng
2 M vé biéu do M,
,

— ©° d) Biéu dé noi luc khong

Xét thanh chiu luc trong tling méat phang riéng 1é.

Trong mat phang (yOz), hé chiu lyc phan bé va luc tap trung P,, biéu do
mémen vé trén H.10.7.b, theo quy udc, biéu dd nay la M, Tudng tuy, trong
mét phang (xOz), hé chiu lyc phan bé va luc tap trung P,, biéu dd mémen vé

trén H.10.7.c, do la M,.

Phuong trinh dudng trung hoa: y = - MV.%.X (a)
y

M

Tai tiét dién ngam: M, = gL?; M, =y3qlL%/2
Chiéu M, va M, biéu dién & H.10.5.d, néu chon chiéu dudng cla truc x

va y nhu trén H.10.8.a thi trong (a), cac mdomen uén déu co6 dau +.

2 4
Taco: y- _\/§qu/2‘109¢14 /6, oma (b)
gl 34a*/6

Biéu dién tiét dién bang hinh phang theo ty I&, ti (b) c6 thé vé chinh
xac dudng trung hoa, ap dung cach vé biéu dd Ung suat, ta ciing vé dugc
biéu dd tng suét phang (H.10.8.b).
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Hinh 10.8

a) Chon chiéu duong cla truc x, y .
b) Budng trung hoa va biéu dé Ung sudt phang

Dua trén biéu dd ing suét ta cé thé tim thdy diém chiu kéo nhiéu nhat
la diém A(lxal = 2alysl = 7a/4), diém chiu nén nhigu nhat la diém
C(lxsl = 2a, lys| = 3a/4); diém B(Ixs| = a2, | ys| = 13a/4) c6 chan hinh
chiéu kha gan C, can tinh (ing suét tai day.

Ap dung cong thic (10.4), ta cé:

2 2
CA = Opax = F qL (7_3)+M(2a) = 5,145 k—N
IX Iy sz
2 2
Oc = Omin = 7+ qL (§ - \/qu /2 (2a) = —37384 k_l\Iz
I, 4 I om

X y
Thi du 3. M6t thanh tiét dién tron rébng chiu tac dung cla ngoai luc
(H.10.9). Tinh Gng sult phap omax, omin, Xac dinh dudng trung hoa tai tiét
dién ngam.

2a a y y

Hinh 10.9 Thanh tiét dién tron réng chiu tdi
trong hai mdt phdng khdc

Giai. Phan tich luc 2P va luc P lén hai truc vudng goc x, y. Lan lugt xét sy
lam viéc cua thanh trong tiing mat phang yOz, xOz, ta vé dudc biéu do
moémen M,, M, tuong ting (H.10.10Db).

Chuong 10: Thanh chiu luc phttc tap 7
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i J3 P2 z

7 f
2a a 2a a

3 +1)P. M | ’ M 1 *
(3 3+b)) 4 J3 Pa (S—ﬁ)Pal\yPi

Hinh 10.10 Biéu d6 mémen biéu dién trong hai mét phdng vuéng géc

‘ o |V3P2 P

Véi thanh ti€t dién tron, khi c6 hai mémen uén M,, M, tdc dung trong hai
mat phang vudng géc yOz, xOz, ta c6 thé dua v& mdt mémen uén phang M,
trong tac dung mat phang quan tinh chinh trung tdm vOz, véi: M, 1a mémen
tong clia M, va M,.

Tai tiét dién ngam, M,, M, c6 gia tri I6n nhat, ta co:

IM,| = [mZ<m? = 9,475 Pa

Theo cdng thiic ctia udn phang, ta dudc:
_ M 9745Pa 9.745Pa kN

L= + =+ = +841 —
S max,min Wu L])?,(l _i) TC.103 (1_£) sz
32 D* 32 10*
Phuong trinh dudng trung hoa:
M, J
= — Y . Zxx a
y I (a)

Tai ti€t dién ngam: M, = (3V3 + 1)Pa = 6,196Pa
chiéu M, va M, biéu dién & H.10.11.a, néu chon chiéu dudng cla truc xva y
vé phia gay kéo cia M, va M, (H.10.11.a) thi trong (a), gia tri cla céac
momen udn lay tri tuyét doi.

Taco: - 1268Pa ) _0204x (b)
6,196Pa
M, X A
z Pudng trung hoa
B
y y
a) b)
Hinh 10.11

a) binh hudng hé truc x,y; b) V& duong trung hoa trén hinh phang

Pudng trung hoa dudc vé trén hinh phang (H.10.11b), néu vé mot
dudng thang qua tam O, thdng gbc véi dudng trung hoda, giao diém cla
dudng nay vdi chu vi 1a hai diém chiju ting suat kéo va nén 16n nhat.

Chuong 10: Thanh chiu luc phttc tap 8
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10.3 THANH CHIU UON CONG KEO ( HAY NEN )
1- Dinh nghia

Thanh chju uén céng kéo . x. (hay nén) dbéng
thoi khi trén cdc mat cat ngang — . cé cdc thanh phan
ndi luc la mémen ué',n M, va luc P // doc N,. 7

My la mémen udn tac dung M, M trong mat phang
chia truc z ludn ludn c6 thé - phan thanh hai

moémen uén M, va M, trong mat #rh Iozic(;jzrf’;jgfcf;?z;;:; phang d&i xung
yOzva xOz (H.10.11).

2- Céng thuc ung suat phap

Ap dung nguyén ly cdng tac dung, ta thdy bai toan dang xét 1a t6 hgp
cla thanh chiu uén xién va kéo (hay nén) ding tam. Do dé, tai mot diém bat
Ky trén mat c&t ngang c6 toa dd (x,y) chiu tdc dung cla ling sudt phap tinh

theo cdng thuc sau: o, = ZZZ +Z‘14x y+?x (10.9)

x y

Ung sudt phap gay kéo dudc quy udc duong.

Cac s6 hang trong cong thiic (10.9) la sd dai s6, ting suat do N, 1ay (+)
khi lyc doc la kéo va ngugc lai luc nén lay dau tr; Ung suét do My, M, lay
dau nhu trong cong thiic (10.1) cta udn xién, néu dinh hudng truc y,x duong
vé phia gay kéo ctia M,, M, thi Idy theo ddu cla y va x.

y
@ X
y A @
: =k
A
A @ N.
0 N: 2 ® ﬂﬁl/
4 ol g M
/{y M, h A1 g @
b
b
2 b)

Hinh 10.12
a) Dinh hudéng hé truc x,y khi dung céong thicc (9.9)
b) Pinh ddu cong tri khi dung céng thic (9.10)
Khi tinh toan thyc hanh, ta cling c6 cong thuc ky thuat:
N M
z y

MX
o, = el By By (10.10)

y

Trong céng thuc (10.10), Ung vSi méi sé hang, ta 18y dau (+) néu dai
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lugng dé gay kéo va ngudgc lai.

Vi dy, doi véi tiét dién trén H.10.12.a, cho My, = 10 kNm; M, = 5 kNm;
N, =10 kN; h = 2b = 40 cm, tinh (ing suét tai A.

S{ dung cdng thiic (10.9), chon chiéu duong truc x,y nhu H.10.12.a,

xa= 10, ya=—20, ta dugc:

_ 1o 1020 200+ 5030
20.40  20.40° : 12 40.20% : 12

o, = 0,0125-0,1875+ 0,1875 = 0,0125 kN/cm?

Pé ap dung cong thiic (10.10), cé thé biéu dién tac dung gay kéo, nén
clia cac thanh phan noi luc nhu & (H.10.12.b), véi | xa | =10, | ya | = 20, ta
dudgc:

10

Sa

10 1000 500

- T (20) + ——
20.40  20.40% : 12 40.20% : 12
6, = 0,0125 — 0,1875 + 0,1875 = 0,0125 kN/em?

(10)

CpA =

3- budng trung hoa va biéu dé ung suat phap

Tuong ty nhu trong udn xién, c6 thé thay rang phucng trinh (10.9) la
mot ham hai bién o, = f(x,y), néu biéu dién trong hé truc Oxyz, véi O |4 tam
mat cat ngang va o, dinh huéng dudng ra ngoai mét cét, thi ham (10.9) biéu
dién modt mat phéng, goi la mat Uing suat, giao tuyén cla nd véi mat cét
ngang la dudng trung hoa. D& thdy rang, dudng trung hoa la mdt dudng
thdng chua tat ca nhiing diém trén méat cat ngang c6 Gng suéat phap bang
khong. Tu dé, cho o, = 0, ta c6 phudng trinh dudng trung hoa:

yo ML N, L (10.11)

Phuong trinh (10.11) cé dang y = ax + b, dé la mét dudng thang khéng
qua goc toa dd, cit truc y tai tung do b:-ﬁ%h;z.

Pé sl dung (10.11) thuan Igi, ta nén dinh hudng truc x,y nhu khi su
dung cdng thic (10.9), con N, van Iy ddu theo quy uéc luc doc.

Mat khac, do tinh chdt mat phdng (ng suat, nhiing diém nam trén
nhiing dudng song song dudng trung hoa cé cung gia tri ting suét, nhiing
diém xa dudng trung hda nhat cé gia tri Ging suat I16n nhat, Gng suét trén mot
dudng vudng goéc véi dudng trung hoa thay ddi theo quy luat bac nhat.

RO rang dudng trung hoa chia tiét dién thanh hai mién, mién chiu ting
suét kéo va mién chiu tng suét nén. Nhd céc tinh chat nay, c6 thé biéu dién

Chuong 10: Thanh chiu luc phitc tap
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su phan b8 cla Ung sudt phap trén mat cit ngang bang biéu dé Ung suét
phdng nhu sau.

Kéo dai dudng trung hda ra ngoai tiét dién, vé dudng chuan vudng géc
véi dudng kéo dai tai diém O, dé ciing la diém biéu dién gia tri Ging suat
phéap tai moi diém trén dudng trung hoa. SU dung phép chiéu thang goc,

chi€u moi diém trén nhiing dudng song song
dudng trung hoa lén dudng N chuan, diém c6
chan hinh chiéu xa O nhat chiu Ung suat phap
IGn nhat. - ©
2 A A A N, 4 , . , e
Piém xa nhat vé mién O% kéo chiu (ng suét
kéo I6n nhat, goi 1a Omax, [ " diém xa nhat vé
mién nén chiu ting suat nén y I6n nhat, goi la omin.
ilou i ia tri  Omaxs Omin \ ' / ¢ fruc 2 2 u 0
Bié dién atr Hinh 10.13 Dinh huéng hé truc x,y ban cac tun do
. . i . P .. khi dung cong thic 9.11 ” ; L
vé hai phia duéng chuan roi noi chung lai bang

dudng thang, ta dugc bi€u do ting sudt phang (H.10.13).
4. Ung sudt phap cuc tri va diéu kién bén

Goi A(xXa,ya) va B(xgys) la hai diém xa dudng trung hoa nhat vé mién
kéo va vé mién nén, ap dung (10.10), ta c6 cdng thiic tinh tng suat phap
cuc tri.

A max A I YA I A
) ’ (10.12)

Onp = O.: :+| Zl__l xlly |_| y||x|

B min A Ix B _Iy B

Theo (10.12), ta thay, khi tGing suat do luc doc trai dau vdi ting suat do
M,, M,va c6 trj s& 16n hon téng tri s6 tuyét déi cac ung suét do M,, M,,
dudng trung hoa nam ngoai mat cét, trén mat cit ngang chi cé ting suadt mot
dau (chi chiu kéo hoac chi chiu nén).
- VGi thanh c6 tiét dién chd nhat, cac diém nguy hiém A, B luén luén la
cac diém gobc cula tiét dién:
| xal =1 xgl= b/2; lyal=lysl= h/2

AW W, (10.13)

Chuong 10: Thanh chiu luc phitc tap
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- Thanh ¢ tiét dién tron, mdmen tong clia M,, M, 1a M, gay udn thuan
tiy phang, khi d6 ta c6 coéng thuc tinh Ging suat phap cuc tri:

Op = O e =iM+—|M”|

AW, (10.13)
Og = O pnin :i|NZ|_|MU|

A W

M, = M;+M;

Thanh chiu udén céng kéo hay nén dong thdi chi gay ra tng suét phap
trén mat cat ngang, tai diém nguy hiém, phan t6 & trang thai Ging suat don,
do doé diéu kién bén cla thanh 1a:

Omax < [01k5  [Omin| <[0T, (10.14)

5- Thanh chiu kéo hay nén léch tam

Thanh chiu kéo hay nén léch tam khi ngoai luc hay ndi luc tac dung
trén mat cdt ngang tuong duong mét luc P song song truc thanh ma khéng
trung vdéi truc thanh. Néu luc P nay huéng vao mat cat, thanh chiu nén léch
tdm, ngugc lai, néu luc P hudng ra, thanh chiju kéo Iéch tam (H.10.14.a).

V4
z z

M, M.
# P :\\/1P sMy ::
/ X / XK,VV / 1S ;\/I
Yk

(®) Yk y

a) b) c)
Hinh 10.14
@) Tiét dién bi kéo lech tam; b) Doi luc vé tam tiét dién

Trong thuc t€, bai toan nén léch tam rat thudng gap trong tinh toan cot,
mong nha céng nghiép hay dan dung, trong tinh toan tru, méng cau
thap...

Ap dung nguyén ly ddi luc, dua luic kéo hay nén léch tam vé tam tiét
dién, ta cé thé ching minh hai trudng hop nay thuc chat 1a bai toan uén
cdng kéo hay nén déng thdi. Trén H.10.14.a, goi K(xx, yx) la diém dat luc
l&ch tam P, d&i vé tam O, ta cé:

N, =4P|, 18y (+) khi P la lyc kéo, ngudc lai, 18y ().

My = P.XK

Chuong 10: Thanh chiu luc phitc tap
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Chiéu cia mdémen Iy theo nguyén ly dgi luc.

Do dé, tat ca cong thiic da dugc thiét 1ap cho bai toan uén céng kéo hay
nén dong thdi déu ap dung dugc cho bai toan kéo hay nén léch tam.

6- Loi tiét dién

Péi véi thanh chiu kéo hay nén léch tam, phuong trinh dudng trung hoa
c6 thé viét 6 dang khac. Cho biéu thiic o, trong (10.9) béng khong, ta dugc

phuong trinh dudng trung hoa:
M
. = &+%y+—yx =0
A1, f
Thay: M, =N,yx; M, =N,xg
Nz + Nz'yKy+NzxKx =0
A I I

x y

(¢

&[1+M‘fy+ﬂx] =0
A I, Iy
. I . I
=% ola
1+y{<_2-y+%:0

Pat: ST - (10.16)
XK Yk
Ta thu dugc dang khac cla phuong trinh dudng trung hoa :

rg (10.17)

Tu (10.16), (10.17), ta thay dudng trung hoa co cac tinh chat sau:

- Pudng trung hoa cat truc x tai a va truc tung tai b.

- Budng trung hoa khéng bao gid qua phan tu chiia diém dat luc K vi a
va b ludn trai dau véi xk, y«.

- Diém dat lyc tién gan tam O cla tiét dién thi dudng trung hoa rdi xa

bat :

tam vi xx, yx giam thi a, b tang.

- Khi dudng trung hda nam ngoai tiét dién, trén tiét dién chi chiu tng
suat mot dau: kéo hoac nén.

Goi 16i tiét dién la khu vuc bao quanh tam sao cho khi luc 1éch tam dat
trong pham vi dé thi dudng trung hoa hoan toan nam ngoai tiét dién.

V&i mét thanh chiu kéo hay nén Iéch tam, viéc xac dinh 16i ti€t dién co jy
nghia thuc tién. Trong thuc t& cé nhiéu loai vat liéu chi chiu nén tét nhu
gach, da, gang, bétdong khong thép..., néu ching chiu nén léch tam ma luc
nén dat ngoai Ii tiét dién, (ing sudt kéo phéat sinh c6 thé 16n hon kha nang

Chuong 10: Thanh chiu luc phitc tap
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chiu kéo cla chung, khi do6 vét liéu sé bi pha hoai, dé tan dung t6t kha nang

chiu luc clha vat liéu can thiét k&€ dat luc nén trong 13i tiét dién.

Co6 thé xac dinh 15i tiét dién theo cach sau:

Gia s dudng trung hoa ti€p xtc mot canh tiét dién, ti (10.17) ta viét
dudc phuong trinh dudng trung hoa, roi tif (10.16) ta suy ra toa dd diém dat
lic K tuong ting véi vi tri dudng trung hoa. Ap dung cach tuang tu déi véi tat
c& cac canh con lai, ndi vi tri cac diém dat luc, ta dugc 1oi tiét dién. Dé j

rang, du tiét dién la da giac 1dm thi 16i tiét dién ludn la mét da giac [6i.

Vi dy: tiét dién chit nhat (H.10.15).
Khi dudng trung hoa trung canh AB:

L | Pudng trung
o0
iz h O/\ X
-L == xx =0 \%
Xg C
-2 h h2 h D 1 Pudng trung hoa
i .
__x _ = = — = — b
YK 2 K 12‘@ 6
2 Hinh Léi tiét dién chit nhdt
Khi dudng trung hoa trung canh BC:
I A
b/2
B b b b
Xx K= "12b6/2 6
-2
L.’XI

=o=yg =0

Do tinh d&i xting cua tiét dién, khi dudng trung hoa triing canh CD, AD,
ta xac dinh hai diém K tudng ing co toa do lan lugt la:

h

Xk = 0; Yk =2

va Xk =%; k=0

N&i cac diém K, ta dudc 15i tiét dién cla tiét dién chi nhat 1a mét hinh

thoi c6 dinh trén truc x,y (H.10.15).
- Tiét dién tron (H.10.16)

Khi dudng trung hoa la mot ti€p tuyén véi dudng tron tai A:

x Y

A A |
o D/2
i i2
- =wo=uxx =0; -+ =D/2
XK Yk
n.D* D Puong trung hoa
ST DD s o

64.

Do tinh ddi xing cla tiét

2,

Chuong 10: Thanh chiu luc phitc tap
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tiét dién la mot dudng tron dong tam dudng kinh D/8.
Vi du 10.3 M6t thanh tiét dién chit nhat (b.h), chiu tac dung clia ngoai luc
nhu H.10.17.a. V& biéu d6 ndi luc, tinh omax, omin. Xac dinh dudng trung hoa
tai ngam.

Cho: g=5kN/m, P;=100 kKN, P.=6 kN, H=6 m, h=2b =40 cm.

z
z

X p4 V4
Py P, X
/i y | y
|
_ y
| Pe
L | P |
q P, |
I / H ©)
L
ot |
A .
e | qH72 - P,H
R /; j /] i
- :
L\,\J/ © © o
a) b)
Hinh 10.17

a) Thanh chiu nén céng udn; b) Bidu do noi luc
Giai:
Bi€u d6 ndi luc do tiing nguyén nhan gay ra dudc vé trén H.10.17.b.
Tai ngam, néi luc co gia tri I6n nhat:
N, = —P; (nén); M, = qH7/2, M, = P..H

Ap dung cong thic (10.12):
__P _gH?/2 PBH
Gmax,min - A - Wx - Wy
Thay s6, ta dudgc:

100 5.6%.100 6.6 .100
Omax,min = ~ x 2 * 2
’ 20.40 9 20.40 40.20
6 6

2
= — ()]_25 + 1,687 + 1’350 . 2,912kN/Cm2
3,162 kIN/cm

Phuong trinh dudng trung hoa:
MyI, . N. I

Chon hé truc y,x dudng vé phia gay kéo clia M, va M,, thay so vao (a) ta
dugc:

Chuong 10: Thanh chiu luc phitc tap
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3 _ 3
5.? ’ ) 5.?.100

Pudng trung hoa va biéu d6 (ing suat dugc vé trén H.10.18.

© y

Pudng trung hoa

Hinh 10.18 DPuong trung hoa cia thanh chiu nén uén

Vi du 10.4 Mot ¢ot chiu nén léch tam va luc déiy cla gié nhu H.10.19.a.
xem chan cot bi ngam. Tinh Gmax, Omin. NEU khdi méng c6 kich thudc
1mx3mx0,5m dugc dat nhu H.10.19.a, hay tinh ap luc I6n nhat trén nén dat.
Cho: P;=50kN; g=4 kN/m; H=6 m; h=2b=40cm; y=25
kN/m®.

e=20cm P, M
x N,
//'y f 0,5m
/ / im

T

!

! b)

1

e H 1|, 3m 1|,
| / 141,3 cm 8,7 cm
1

1

/ B :l 0,5m /
- 1m / / f]o

3
) m_ | )
26 cm
a) c)

Hinh 10.19 o) Cot chiu nén léch tam
b) No¢i luc tai tiét dién chdn cot; c) Biéu do dp luc lén nén ddt

h

Noi luc I6n nhat tai ti€t dién ngam:

N, = — P;=-50 kN (nén)

M, = P.e + qH/2 = 50.20 + 4.6°.100/2 = 8200 kN.cm
Ap dung cbng thic (10.12), Ging suat phap 16n nhat:

i+q.H2/2+P1.e 3

c ==

max, min A Wx
1,47
Omax,min = ~ 50 * 8200 == 0,0625 * 1,537 == ’ kN
’ 20.40  20.40%/6 1,60 cm?

Chuong 10: Thanh chiu luc phitc tap
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D&i lyc vé day mong, ké thém trong lugng ban than méng va mémen do
lic cat qH, ta dudc:
N,=-50-25.0,5.2.1 =— 75 kN (nén)
M, = 10600 kNcm.
Tai day méng, néu vat liéu van lién tuc, ta c6 phuong trinh dudng trung
hoa:
N, I -75 100.300°

y=-—2_% =_ . = 53,07 cm
A M, 100.300 12.10600

Theo (10.12), ta c6 (ing suat phap 16n nhat:

- o __ 75, 10600 +0,0045 kN
fax,m 100.300  100.300%2/6  0,0095 ¢cm?2

Thuc té&, tai ddy méng, vat liéu 1a dat chi chiu nén, khdng thé chiu ting
suat kéo, do do, dé& dam bao diéu kién can bang, hop luc cta phan Iuc nén
phai can bang véi ngoai luc tac dung.

Ngoai lyc tai mat dady méng gom mot luc nén 75 kN va mot mdmen
M, = 10600 kNcm tucong ducong mét luc nén 75 kN léch tam dat trén truc y
vGi do léch tam 1a e = 10600/75 =141,3 cm, dat cach mép chju nén I6n nhat
la 150 -141,3 = 8,7 cm.

Pé can bang véi luc nay, hop luc cla phan luc nén phai déi didng vdi
luc nén 75 kN, gia sU phan luc nén phdn bé theo gquy ludt bac nhat, phan
lic nén phai phan bd trén mot dién tich mat méng 100 x (3 x 8,7) = 100 x 26
cm?tinh ti mép chiu nén 16n nhat (H10.19.c).

Piéu kién can bang cho:

Omin-100.26/2 = 75 => 0Opin= 0,0577 kN/cm? = 5,77 kG/cm?

Ké&t qua nay cho thay, do mat dé€ mong khong dudgc thiét ké s dung
toan bd dién tich mat méng nén Ung suat nén truyén I&n nén tang Ién, mong
thi€t k& khoéng hgp ly.

10.4 UON CONG XOAN

1- Dinh nghia

Thanh chiu uén céng xodn khi trén cdc mat cdt ngang cé tac dung dong
thoi cia mémen uén M, trong mét phdng chua truc thanh va mémen xodn
M,.

Chuong 10: Thanh chiu luc phitc tap
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2- Thanh tiét dién chd nhat

UBn xodn thanh tiét dién chii nhat thudng gédp trong cdéng trinh dan
dung nhu lanh t6 d& 6 vang, dam chiu lyc ngoai mat ph&ng déi xiing, thanh
chiu uén trong hé khong gian...

Xét mot tiét dién chii nhat chiu uén xodn (H.10.20) trong d6 mémen
uén M, da dugc phan tich thanh hai mémen uén M, M,trong cac méit phéng
quan tinh chinh trung tam yOz, xOz.

Hinh 10.20 o) Cdc thanh phdn néi luc ciia thanh chiu uén cong xodn
b) Trang thdi ting sudt ctia cdc phan to

Ap dung nguyén ly cong tac dung va ly thuyét vé udn, vé xoan, ta dudc
cac két qua nhu sau (H.10.20.b):

Tai cac goc tiét dién (A,B), chi cd ling sudt phap I6n nhat do M,M,,
phan td & trang thai Uing suéat don:

: W, W,

piéu klén bén: Omax < [G]k; |Gmin| < [c]n

Tai diém gilia canh ngan (C,D), chiu Ging suat phap I6n nhat do M, va

ling suat tiép  do M,, phan t8 & trang thai (ing suat phang:
M|

Omasmin = £555 B = Tome (10.20)
Piéu kién bén:
Theo thuyét bén thu 3: Jo? + 422 < [o]
Theo thuyét bén thu 4 Jo? +32% < [o]

Tai diém gilia canh dai (E,F), chju (ing suét phap I6n nhat do M, va ung
Suat ti€p 7imax do M,, phan t8 & trang thai Ging suat phang:

Chuong 10: Thanh chiu luc phitc tap
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(e

max,min — Wy ’
Piéu kién bén:

Theo thuyét bén thi 3:
Theo thuyét bén thu 4-

(10.21)

Vo? +41% <[o]
Vo? + 312 <[o]

3- Tiét dién tron

Thanh tiét dién tron chiu uén xoan doéng thdi rat thudng gap khi tinh truc
truyén dong vi quéa trinh truyén tac dung xodn qua cac puli ludn kém theo
tac dung udn do luc cang day dai, do trong lugng ban than truc, puli...

Xét mot thanh tiét dién tron chiu tac dung cla mémen udbn M, va
mémen xoan M, (H.10.21.a). N&u c6 nhiéu ngoai lyc gay udn tac dung
trong nhiing mat phang khac nhau, ta ludn ludn cé thé phan tich chung
thanh céac thanh phan tac dung trong hai mat phang vuéng géc yOz, xOz, tu
dé xac dinh M,, M,, sau dé xac dinh médmen tong M, = M2 + M2 .

a)

Hinh 10.21 o) Thanh tiét dién tron chiu uén xodn
b) Trang thdi ung sudt phdan t6

Ap dung nguyén ly cong tac dung va ly thuyé&t vé udn, vé xoan, ta dugc
cac két qua nhu sau (H.10.21.b):

Dudi tdc dung cia mémen uén M,, hai diém A,B chiju ting suat phap 16n
Nhat Gimax, Omin, NGOAI ra, do tdc dung clla médmen xodn M,, tai hai diém A, B
con chiu Ging suét tiép zmax, d6 12 hai diém nguy hiém nhat trén tiét dién.

LM e (10.22)

max, min w > u x y
u

Taco: o

Chuong 10: Thanh chiu luc phitc tap
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Phan t6 dang xét viia chiu ting suat phap viia chiu Ung suat tiép, doé la
phan t6 & trang thai ting suét phang.
Piéu kién bén:
Theo thuyét bén thu 3
\/ms (o]
Theo thuyét bén thu 4-
\/ms[c]

Lyl

fl__.L__V___l__.L__Y/

a) I

q C

Mttty
Ta

a B

a
648 kN.cm 1728 kN.cm
3qa® .
a 9qa’/8 Musn
30cm [
J/l( 99478

20cm
| @ l/Mxoén

C) b)

Hinh 10.22 a) Khung chiu uén vdi tai trong thang géc mat phdng
khung
b) So dé tinh khung va biéu dé néi luc khéng gian vé theo
nguyén ly céng tac dung
c) Céc diém nguy hiém trén tiét dién
Vi du 10.5 Mét thanh gay khuc ABC tiét dién chii nhat (20cm x 30cm) chiu
tac dung cua tai trong nhu H.10.22.a. V& biéu d6 ndi luc, kiém tra diéu kién
bén tai tiét dién ngam. Cho: g =4 kN/m; P = 2ga; a= 1,2 m; [o] = 1 kN/cm®.
Giai. Biéu do noi luc dugc vé trén H.10.22.b, tai tiét dién ngam chiu ndi luc
I6n nhat (H.10.22.¢):
M, = 3ga® = 3.4.(1,2)2.100 = 1728 kN.cm

M, = 9ga’/8 = 9.4.(1,2)°.100/8 = 648 kN.cm
Tai trung diém canh ngan, phan t§ & trang thai (ing suat phang:
Omax = Mx = % = 0,576 kN/cm2
W,  20.30%/6
B oM, 648 )
TS Ve = 1 = 0859 = 02 1Nem

Chuong 10: Thanh chiu luc phitc tap
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Piéu kién bén:
Vo +4c% = /05762 +4.0,22 = 0,7 kN/em? < [6] = 1 kN/em?

Tai trung diém canh dai, phan t6 & trang thai trugt thuan tdy:

Tmax = MZQ = 648 - = 0,233 kN/cm?
ahb®  0,231.30.20

Piéu kién bén: <. = 0233kN/cm? < [6]/2 = 0,5 kN / em?
Vi du 10.6 Mot truc tron dudng kinh d, mang pu li chi dong dudng kinh D;
va pu li bi déng dudng kinh D.. M6 tG truyén luc kéo T;1én modt nhanh day
dai cta pu li D; lam quay truc, kéo theo pu li D.. Coi hiéu suét truyén la 1,
luc kéo trén mot nhanh day dai Dsla T, = T,.D./D.. Ngoai ra, gia su luc cang
ban dau trén day dai bang nla luc kéo tac dung lén day dai. Tinh dudng
kinh truc d (H.10.23.a).

Cho: trong lugng pu li G; = G> = 1 kN; D; = 50 cm; D, = 30 cm;
T;=5kN; [o] = 12 kN/cm?. Bb qua trong lugng ban than cua truc.
Gidi. Luc cang ban dau trén day dai cta pu li Dy la: T+/2 = 5/2 = 2,5 kN

Luc kéo truyén 1én day dai D, la: T,= T,.D:/D,=5.50/30 = 8,33 kN

Luc cang ban dau trén day dai D, la: TJ/2 = 8,33/2 = 4,17 kN

Ddi luc trén day dai vé tam cla truc, ta c6 thé dua ra so do tinh cla truc
nhu trén H.10.23.b. Biéu d® mémen udn M,, M, va mdmen xodn M, vé &
H.10.23.c.

Tai tiét dién dat pu li D> chiu ndi luc I6n nhat:

M, =20 kN.cm, M,= 150 kN.cm; M,= 125 kN.cm.

Mdmen udn tong M, = [u2+ M2 = 151,32 kN.cm gay ra Gng suét phap

I6n nhat la:

o M, _ 15132 15421

* W, «D3/32 D3

Mémen xodn M,= 125 kNcm gay ra ting suét tiép I6n nhat la:
M, 125 _ 6369

T = =

"X W wD?/16 D3

p

Piéu kién bén theo thuyét bén thi ba: Vo? + 4% < [o]

, 2 2
Ta cé: \/ 15421 453597 [6]= 290 5]= D2 55em
(D?) (D?) D

C6 thé chon dudng kinh truc 1a 55 mm.

Chuong 10: Thanh chiu luc phitc tap
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T2.D,/2
4
Ocm G

20cm o7,
G
Ti.D/2

b) r/< , 2n / @
125kN.cm+ @
o
/ o
c) @
Hinh 10.23 P

a) Truc tiét dién tron chiu uén coéng xodn ™50 kN.cm
b) So dé tinh truc
¢) Biéu do néi luc % 116.6 KN.om

10.5 THANH CHIU LUC TONG QUAT
1. Dinh nghia

Thanh chiu luc téng qudt khi trén cdc mat cdt ngang cé tac dung cla
luc doc N,, mémen uén M, va mémen xodn M,

Thanh chiu lyc tdng quét thudng gap khi tinh cac thanh chiu lyc theo sd
do khéng gian.

1- Thanh co tiét dién chi nhat

Ap dung nguyén ly céng tac dung va ly thuyé&t vé kéo (nén), vé udn, va

vé xoan, ta dugc cac két qua nhu sau (H.10.24.a,b):
B

B
Gmin (Mx,My,Nz) @ Omin (Mx,My,Nz)
X

D

N g Grin (Mo N2) @ G (M N2)
/ > T
M,

Tmax Trmax

omex (My,N2) ‘7! omex (M, Nz) Grmin (My,N) . G (My,Nz)
—-—\E ‘ Tt "
G (M, L) @ G (Mi,N:)
C
Grmax (M, My, Nz) ‘—,0\1/ Grmax (M, My, Nz
A b)

Hinh 10.24 a) Cdc thanh phdn noi luc trén mdt cdt ngang
b) Trang thdi tng sudt ctia cdc phdn té

Tai cac goc tiét dién, chi co6 tng suat phap do N,, M,, M,, phan t6 &
trang thai Ging suat don:
_ LI M

max, min A

. Wx'JZV”V_y' (10.23)

(e}

Chuong 10: Thanh chiu luc phitc tap
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piéu kién bén: O max < [0]:; |6 min| < [5],

Tai diém gilia canh dai, phan t6 viia chiu Ung suét phap 16n nhit do M,
va luc doc N,, viia chiu ting suét ti€p I6n nhat do M,, dé la phan t6 & trang
thai iing suét phang:

s — B (10.24)
: AW, ahb
Piéu kién bén:
Theo thuyét bén thu 3 Vo? +47% < [o]
Theo thuyét bén thir 4 Jo? + 3¢ < [o] (10.25)

Tai diém gilia canh ngan, phan t8 viia chiu ing suat phap 16n nhat do
M, va luc doc N,, viia chiu Ging suét tiép do M,, phén t0 & trang thai Ging suat
phang:

N, M|

Omax,min — i|AZ| * Wx ; T1 = YVmax (1 026)
Piéu kién bén:
Theo l‘huyé't bé‘n thu 3: Vo? + 412 < [o]
Theo thuyé’t bén thu 4: Vo? + 312 < [o]

2- Thanh cé tiét dién tron (H.10.25.a,b)

Piém nguy hiém nam trén chu vi, dé 1a hai diém A,B. hai diém nay vua
chiu Uing suét phap I6n nhat do mémen M, va lyc doc N,, via chiu Ung suét
ti€p 16n nhat do M,, phan t8 & trang thai Ging suat phéng.

NZ Mu
max,min i|A|i|Wu|’ Mu = \jMJ%+M§ (1027)

M

(e

o = (10.28)
Piéu kién bén:

Theo thuyét bén thu 3: Vo? + 472 <[o]
Theo thuyét bén thu 4: Jo? +37% <[]

Chuong 10: Thanh chiu luc phitc tap
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v Tnax(M,)
B Gmin(My, N,)
" Cmin(My, N,)
M, B
o z Tra(M,)
JMU Omnax(My; N,) @ Omax(My; N,)
A b) A
a)
Hinh 10.25

a) Cdc thanh phdn noi luc
b) Trang thdi tng sudt clia cdc phdn té

Vi du 10.7 C6 m6t thanh tiét dién tron dudng kinh D chiu mot hé luc khong
gian nhu trén H.10.26.a. V& biéu dd ndi luc. xac dinh dudng kinh D.
Cho: g=4 kN/m; P=gqa; a=4m; [o] = 16 kN/cm®.
Giai. Biéu do ndi luc dugc vé & H.10.26.b.
Tai ngam tiét dién chiu ndi luc I6n nhat:
N,=qga=4.4=16 kN (nén); M, = qaz= 4.4%2.100 = 6400 kN.cm
M, = qa°/2 = 4.4°.100/2 = 3200 kN.cm; M, = qa’/8 = 4.4°.100/8 = 800

kKN.cm
' P=qa
qa FS
Nz
b)

g=4kN/m qa’/s
a2 qa’/2
a
qa’/2
qd’

Musn do M.
. q
Mu()n do P

Hinh 10.26 o) So doé tinh thanh chiu luc phiic tap
b) Biéu do noi luc vé theo nguyén ly cong tdc dung

Ung suat phap 16n nhat:
v [

o +
max A W

u

M, = \[M?+ M? = 6400% + 3200® = 715541 kN.cm
16 71554
|0| = 2 4T 8
max w.D*/4 wD°/32
Ung suét ti€p I6n nhat:
M, 800

T = =

W, nD?/16

Chuong 10: Thanh chiu luc phitc tap
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Piéu kién bén:

Theo l‘huyé't bé‘n tha 3. Vo2 +47% < [o]
16 71554 800
4. <
\/(n.D2/4 Yopts2 e S o]

Trong tinh toan thuc hanh, dé thuan Igi cho viéc giai bat phudng trinh
trén, ban dau chon D theo uén xodn, bé qua uUng sudt do luc doc, sau dé

kiém tra lai, ta co:
\/( 71554 800

)7 +4.(

. )2 <[c]= D > 16,6 cm
n.D3 /32 n.D3/16 ]

Ban dau, chon: D= 168 mm.
Kiém tra diéu kién bén:

Theo thuyét bén thu 3: Vo? + 412 < [o]
16 71554 |, 800 .,
4.
\/(77.16,82/4+7r.16,83/32) ’ (7:.16,83/16)

(0,072 +15,38) +4.(0,86)% =1554 kN/em? < [o] =16 kN/cm®

Vay chon: D =168 mm.
BAI TAP CHUONG 10

10.1 Mot thanh cong xon tiét dién chii nhat chiu tac dung cua tai trong nhu
H.10.27. V& biéu d6 ndi lyc, tinh Ung sudt phap I6n nhat, xac dinh vj tri
dudng trung hoa tai mat cat ngam.

412Jem P=qlL

g =4 kN/m d 30

I A A NE

o

E = 103 kN/cm? P=ql §

L=2m

l||' 4|'
Hinh 10.27

10.2 Xac dinh gia tri tuyét déi I6n nhat cla Gng suat phap, vi tri dudng trung
hoa tai méat cat nguy hiém cta dam (H.10.28), a =1 m.

P =4 kN

Hinh 10.28

Chuong 10: Thanh chiu luc phitc tap
25



GV: Lé duc Thanh

10.3 X&c dinh opmax , Gmin VA Vi tri dudng trung hoa tai mat cat nguy hiém cla
c6t H.10.29.

P =80 kN

>

40cm

&3

20 cm|

N T4

N

Hinh 10.29

10.4 M6t cot chiu tai trong nhu H.10.30. Xac dinh ting suét nén 16n nhat va
nho nhat tai mat cat chan coét. Cho trong lugng riéng cla vat liéu cét la: y

= 20 kN/m®.
P = 1000 kN B
/ k ¥— 0,8 m
7

m
9/
n 3m

A

Hinh 10.30

10.5 a. Mot tru d6 co tiét dién gém hai thép hinh sé hiéu [ 24 chiu tai trong
nhu H.10.31.
Xac dinh Ung suédt kéo va nén I6n nhat tai mat cit chan cot cé xét ca
trong lugng cla cot.
b. M6t cét chiu tai trong nhu H.10.32. Tinh (ing suét (ng suat kéo va nén
I6n nhat.

Chuong 10: Thanh chiu luc phitc tap
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4m . 'P1=20 kN
i 2m } - —T]
|
| q=3kN/m [—i 'P2:5kN
| —|
P,=2kN N ' -
| P,=0,5 kN ‘ ' — i | e=60cm
m Nk
m 6 | i
6 G m L ]! 40 cm
4 ! m
 —— ~
|
|
II:H Hinh 10.31 Hinh 10.32

10.6 Mot cot tron rdng chiu tac dung cla tai trong nhu H.10.33.a.

Tinh Gng sudt phap omax, omin tai tiét dién chan cot, xac dinh vi tri va biéu
dién dudng trung hoa tai tiét dién nay.

Gia sl moéng cot co kich thuéc 2 m x 1,2 m x h, trong lugng riéng
y = 25 kN/m® (H.10.33.b) va truc co6t dugc bd tri di qua tdm méng. Hay
chi cach b tri mat bang méng va tinh kich thudc h sao cho & day méng
khoéng phat sinh ting suat kéo.

P4 :;100 kN

X
P> =10 kN

P,=5/kN |

H=4m

1,2m

_ h

Hinh 10.33

10.7 MO0t khung tiét dién chii nhat déu, c6 thanh ciang AB, chiu tac dung
cUa tai trong nhu H.10.34. V& biéu dd ndi luc cla khung va ndi luc kéo
trong thanh AB. xac dinh (ing Sut Gmax, omin Va Vi tri dudng trung hoa tai
mat cat ngang K.

Chuong 10: Thanh chiu luc phitc tap
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LT T T T T T Ja-smm
/O\ 5 q = 4kN/m
2m
K Ty P=4kN jjjj
—
h=2b
b= B 4m ;“
20 cm -
H 124
2o 0" +H
ﬁi7 | L=2m|
L/2=4m | L2=4m
! |
Hinh 10.34 Hinh 10.35

10.8 Mot khung tiét dién chii 124, chiu tdc dung cula tai trong nhu H.10.35.
xac dinh ndi lyc tai tiét dién chan cot. Kiém tra bén.

Cho [6]=16 kN/cm?.
10.9 Mot thanh gay khuc tiét dién tron dudng kinh d chiu lyc nhu H.10.36.

V& biéu d6 ndi luc, xac dinh dudng kinh d theo thuyé&t bén ting suat tiép
I6n nhat. Cho [o] = 2,8 kN/cm?.

J 30 cm ‘P1=0,8kN
(s

d

40 cm

d

; P2>=0,5 kN

1chz

Hinh 10.36

10.10 M0t truc truyén dong tiét dién tron dudng kinh d cé sG do tinh nhu
H.10.37. V& biéu dd ndi luc, xac dinh dudng kinh d theo thuyét bén ting

sudt tiép 16n nhat. Cho [o] = 10 kN/cm?.

Chuong 10: Thanh chiu luc phitc tap
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M, =2 kNm Ms= 4 kNm M;=10 kNm Ms=4 kNm

A Add”
fJ/j/ 7
| a ) a ] ala | a]

Hinh 10.37

Chuong 10: Thanh chiu luc phitc tap
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