Céng ty Héa Chat Xay Dwng Phwong Nam

Chuong 18 A ‘
DAY MEM

18.1.KHAI NIEM
Céc két cau day mém ciing thudng gip trong thuc té nhu diy dién, cu treo bang
day cap, cac day neo tau...Vé mit chiu luc céc day mém chu yéu chi chiu luc kéo, khong
chiu nén ciing nhu khong chiu uén. Ma nhu chung ta da biét, chiu kéo thi img suit déu
nhu nhau, so véi chiu uén thi moi diém trén mot mat cat déu nguy hiém nhu nhau va nhu
vy tan dung dugc vt liéu t6t hon so v6i chiu udn. Vi vay két cau day thuong nho hon
so v6i két cAu trong ng khac twong tu. Tuy vay viéc tinh toan két cau day co phuc tap
hon va nhuoc diém cia né 13 6 on dinh kém (loai cau day).
Ta hay xet mot day mém c6 mit cit ngang khong dbi, chiu trong lugng ban than
treo ¢ hai goi tua khong ngang muc nhau A va B (hinh vé18.1).
Pé d& theo ddi qua trinh nghién ctru
vé ddy mém, ta chu y mot sé khai niém sau: N
- Do vong 16n nhit coa ddy mém
goi la miii tén va ki hiu 1a f (hinh 18.1).
- Khoang cach giita hai diém A, B
goi la nhip va ki hiéu la 1. A

-Trong lugng ban than hodc tai z f
trong phén b6 déu nao tac dung lén day cling f, LE

dugc xem gan dang nhu phan bo déu trén

nhip véi hop lyc bang nhau trong cac trudng a b
hop do6 (boi vi thuong dd chénh 1éch A va B I
cling nhu miii tén nhé so véi khoang cach
AB).

Nén luu y mot diém: Thiét ké day
mém phai tinh duoc chiéu dai s, miii tén f va
lyc cang lén nhit trong day, dé chon kich
thude mat cat ‘ngang hop li. Céac thong s6 ay phu thudc vao nhau, vi véy thuong tuy theo
yéu cau cy thé cua tung bai toan ma ta c6 mot s6 thong s6 d6 dinh trude va trén co so do
tim cac thong sO con lai.

C6 thé giai bai toan diy mém bang con duong chinh xac. Nhung phuong phap
chinh x4c thi phai tinh toan phiic tap ma két qua cua phuong phap gan ding khong sai
I&ch so vo1 n6 bao nhiéu. Nén ta thuong dung phuong phap gan ding dé giai bai toan day
mém. Duéi ddy chung ta dung phuong phap gan dung dé giai bai toan day mém chiu luc
phan bd déu.

y 2B

Hinh 18.1:S0 d6 didy mém cd
tiét dién ngang khéng doi
chiu tai tronag ban than

18.2.PHUONG TRINH CUA PUONG DAY VONG.

(trong truong hop déy chiu lyc phan bd déu).

-Tai trong phan bb déu trén day la q thi cling phan b deu trén nhip 1a q (hinh 18.1)

- Ta chon goc toa d§ xoy nhu trén hinh 18.1. Cling can noi thém trong thuc té

gdc O 1a diém thap nhét cua day phu thudc vao tai trong, chiéu dai day, nhip va vi tri hai
gbc A, B.

Ta hdy tach ddy ra mot doan tao boi hai mat phang: mit phang chira tryc y va
vudng goc voi ddy. Mat phing cach gbec O mot doan 14 x (xem hinh 18.2).
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Ta hiy xét phuong trinh can bang: 1iy mo
men véi diém C:

ZM(C):H-y—q-X?:O -
(18-1) X

2

gx

2H ‘ B *
Trong do: H- Luc cang nam ngang cua day. '
Phuong trinh (18-1) thé hién duong cong

cua day, goi la phuong trinh duong day. )

—>y=

X

18.3. LUC CANG.

St dung phuong trinh cén bang chiéu tat ca
cac luc 1én phuong x cua doan OC, ta co:
ZP(X)= -H+Tcosa=0

Hinh 18.2: So db tinh dudng

~Aan~ AAx

H

cos o
Luc cang T tang dan tir diém thap nhat dén diém cao nhat cia day. Tri s6 16n nhat

& chd c6 do doc 16m nhit:
Ty =—— =Hl+tg%a,, (@)

cosa

max

= y, tal X:b.

T=

(18-2)

Ma ta biét hé s6 géc tgo,

max

Ta 1y dao ham cua (18-1), ta c6:

2
Vy: T, =H 1+[q—bj )
H
Toa do diém A(-a,f) ); diém B(b,f,)
Chuy: a+tb=l1 (©)
Tu (18-1), ta co:

2
p o
2H
qb’
f = = —
2 Ybe 2H

Vay do chénh léch giita hai gbi A, B 1a:
gb® qa’ _ q (. 1) 9
h=f, —f =—-=2—=—""(b*-a’)=——(b+a)b-a
> ' 2H 2H ZH( )2H( Yo-a)

q
=1 1.(b-
Sy b-a)
Tur day suy ra : b—a:@ (d)
q

Tur (c) va (d), ta duogc:
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1 Hh
T2 g
1 (18-4)
1 Hh
b=—+—
2 q-l
Thay b theo (18-4), ta dugc
2
T —H 1[4 (18-5)
2 1
2
Tuong tu: T, =H 1+(i—2j
2 1
2 2
Lyc cang ngang: H=3 _ 9
2f,  2f,
Ta c6 thé thiét 14p cong thuc tinh luc cing H bang cach lap ti s
ga”
fi_2n _a
U
2H
\ g o a f,
Twrdorutra: —== |—
b 2
f f
Hay: 1+2-1+ _1_>b+a:l:1i L
b f, b b f,
Cudi cling ta co : b= !
fl
1+ |—
f2
Thay gia tri b vao (c) va bién ddi, ta s& thu duoc cong thirc tinh luc cing ngang:
oot

o) o

Pau cong hodc dau trir tuy theo vi tri diém thap nhét cia duong cong diy. Dang

duong cong ciia diy c6 thé ¢ 3 truong hop xdy ra:

(1) Néu diém thap nhat cia day tring véi mot trong hai diém A hodc B, thi f;=0

hOflC £,=0.

Puong cong (2) ¢6 diém théap nha‘g O trong AB
va ¢ cong thuc (18-6) ta sir dung dau +.

ddy nam ngoai diém B hodic A thi lay dau -
(xem hinh 18.3). Buong cong (3) c6 diém thap

Trén hinh v&18.3 dudng cong (1) ing voi diém thap nhét tai A (tring véi diém A).
(2) Néu diém thap nhat nim trong doan AB, thi ta 1ay dau cong trong thirc (18-6).

(3) Néu diém thap nhat cia duong cong

nhat O ngoai doan AB.

Nguoc lai néu biét dugc H ma phai tim Hinh 18.3:Vi tri
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f, f; thi chiing ta thay H vao (18-3), (18-4).

Taco :
ql Hh? h
1T 5a T 2 5
3H 2q-1 2
(18-7)
ql2 Hh? h
, =——+

+ J—
3H 1-q-1* 2
- Chiing ta xét truong hop dit biét tai gbi treo A va B ngang mirc nhau, tirc 1a
1

fi=f=f ; a=b=—; h= f;=,=0. Ta thiy rang, lac nay diém thp nhit ciia dudong cong diy &
gitra AB, nén tinh duoc:

2
= % (18-8)
2
Tir (18-8), ta ¢ thé tinh nguoc lai mui tén f: _al (18-9)
Va: _H‘/1+ ql —H, 1+ 16f2
2 2
Thnax (élf 1+ lfzf (18-10)

18.4.TINH CHIEU DAI CUA DAY (truong hop lic gbi twa ngang nhau).
Néu goi chiéu dai cua day 1a S, thi ds 1a mot doan day v6 cung bé o lién hé voi dx
1a hinh chiéu cua ds trén truc x s€ 1a

1/2
dx "
ds=

. dx
va s
cosa 1, cos0
+1/2 1/2
Hay: S = J‘\/1+tg ocdx—2jwll+tg odx
-1/2
. , gqx 8f
Ma tga=y =—=—X
, STV T H T
Nén cudi cung ta dugc:
1/2 2,2
64f “x
S=2 j 4= dx (a)
0
Khai trién (a) thanh chudi:

1/2 2,2 22 2,2
/ 64f 6af’x* (64f j_l 32f2x

14
Do dai cua day dugc tlnh nhu sau:

1/2 2 3
S= 2[[ 32X ]d Sleeal X
3

1/2

0
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Vay: S= 1[1+§f—j (18-11)

12

Piéu kién bén cia day: vi day chiu kéo, nén tinh todn nhu céc thanh chiu kéo.
Goi F 1a dién tich cua mat cat ngang day thi:

G=Tm?“"£[c5]

Néu d6 doc nho thitaldy T, ~H

18.5. ANH HUONG CUA NHIET PQ VA TAI TRONG THAY POI POI VOI

DAY MEM. ,
a)Tinh bién dang thém gay ra do riéng nhiét d¢ thay doi la:
AS, = alt, —t,)S (a)
b)Tinh bién dang riéng do sy thay ddi tai trong:
H,-H
AS = -2 1 X S b
2 EF (b)

Trong d6: Hy-Luc cing ngang sau khi thay d6i tai trong; H;-Luc cing ngang trude
khi thay doi tai trong; E- M6 duyn dan hoi. Cong thirc ndy 1a cong thirc tinh bién dang dai
trong kéo ding tam.

Néu goi S, 1a chiéu dai ciia day sau khi c6 su thay d6i nhiét do va thay doi tai
trong; S, 1a chiéu dai cua day trudc khi thém tai trong va nhiét do, thi ta c6:

S, =S, +AS, +AS,

8 f? H,-H 8 f;
S, =1+ |+aft, -t N+—2—L.1=11+
’ L 312j (t2-0) EF [ 312J

Trong do: f>- 1a miii tén cua day sau khi tang tai trong va tdng nhiét do tur t; 1€n ty;
f; 1a miii t€n cua day trudc khi tang nhi¢t do va tang tai trong.
q112 . = q212
sH, = 8H,
Trong do: q; la tai trong ban dau; q 1a tai trong sau khi duoc tang.
Thay cac gia trji vao biéu thirc S,, sau khi bién d6i ta c6 phuong trinh bac 3:

212
H;{];Ellz +EF0c(t2—t1)—H1]H§—%:O (18-12)
Phuong trinh (18-12) xem H; 1a an sb phai tim, con F, E, qi, q2, Hy, t;, t, 1a nhitng
dai luong d biét.
Giai (18-12) ta tim dugc Hy, trén co s d6 c6 thé tinh duoc f.
Chu ¥ : - Néu chi c6 tai trong thay doi, thi cho AS, # 0, con AS, =0.
- Néu tai trong khong dbi ma nhiét do thay doi thi qo=q,=q.
- Két qua cua (18-12) ciing dung duoc khi nhiét do giam.
Vi du 1: Mot diy neo tau c6 trong luong riéng q =30kN/m.Tnh lyc cang nam

Ta dé dang ¢6 : f, =

ngang cua day theo 3 truong hop:
a) Diém thap nhit bén trai diém B.
b) Piém thap nhit trung véi diém B.
¢) PBiém thip nhat & phia bén phai diém B.
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Bai gidi :
1.Truong hop (1): fi=2m ; £,=12m.
2 2
Theo (18-6) thi : H = —— 9! _ 30207 7w

2 2
o\ -y ) 2Wi2-42)
2/ Truwong hop (2): Diém thap nhit tring véi diém B.
f1:O , f2=12m.
2 2 2
Vay Ho ql 2:ql :30 20
2( \/E) 2f, 2x12
3/ Trwong hop (3): Biém thap nhat & phia bén phai diém B:
fi=1,5m ; £,=11,5m
2 2
He ql 30-20
2

N e ) 2is—its)
Vi du 2: Mot day dong c6 dién tich mit cit ngang F=80mm” dit trén hai gbi tua
cung do cao, nhip ctia né 12‘1’ 1=120m, miii tén vong f=6m. ) ’
Tinh d6 ting Ung suét trong day khi nhiét d6 giam 15°C, biét trong lugng phén bd
déu theo chiéu dai ctia day la q = 8,62N/m ; hé sb gidn nhiét o =167-107 1/d6. M6 dun
dan hdi cia vat ligu E=2-10° N/cm? .
Bai giai:
Khi nhi¢t do chua tang, luc cang ngang s€ la:
_ql” _8,62x120°
8f 8x6
Ta xac dinh H; tir phuong trinh (16-12)
2 EF 212
i | BE L pro(, —¢)-m, | w2~ R g
24H, 24
Thay céc gia tri bang s6 di cho vao phuong trinh trén va rat gon , ta duoc :
H) +57,4H; —428=0
Gidi phuong trinh nay ta dugc luc cang ngang:

= 500kN

=280kN

H, =2586N = 2,586kN
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, ~ Hy=2668N=2,668kN
b6 tang Gng suat & mat cat thap nhat 1a :

poo HamHi 2668-2586 _ (00

F 0,8

CAU HOI TU HOC.
18.1. Nhimng uu, khuyét diém cta didy mém. Céc két qua tinh toan day mém cé doc lap
nhau khong?
18.2. Viét phuong trinh duong didy mém khi chiu tai trong phan b6 déu.
18.3. Cong thirc xac dinh lyc cang ngang H va luc cang 16n nhat Tpax. Tinh d6 bén.
18.4. Cac truong hop c6 thé xdy ra véi két cdu ddy mém. Cach xac dinh cac dai luong

ting trudng hop. i
18.5. Su thay doi luc cang ngang khi thay doi nhi¢t do va tai trong.

gk
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