[DE CUONG CHUONG TRINH DA HOC]

BAI TAP LON Mén : Co hoc két cau 2

TINH KHUNG SIEU TINH BANG PHUONG PHAP LUC

So liéu nhu sau :

Kich thudc hinh hoc Tai trong
STT L L, q(kN/m) | P (kN) | M(kN/m)
1 10 8 40 100 120

YEU CAU VA THU TU THUC HIEN

1. Tinh hé siéu tinh do tai trong tac dung.

1.1. Vé cac biéu do noi lu’cé' Mozmen uon Mp , luc cat Op, luc doc Np trén hé
siéu tinh da cho. Biét F = 10J/Ly" (m”)
1.X4c dinh bac siéu tinh va chon hé co ban.
2.Thanh 1ap cac phuong trinh chinh tic dang tong quat.
3.X4c dinh cac hé s6 va sd hang tu do ctia phuong trinh chinh tic, kiém tra cac két
qua tinh toan.
4.Giai h¢ phu’ong trinh chinh tac.
5.Vé bleu d6 momen Mp trén h¢ si€u tinh da cho do tai trong tac dung. Kiém tra
can bang cac nat va kiém tra diéu kién chuyen Vi.
6.V& biéu dd luc cat Qp va luc doc Np trén hé s1eu tinh da cho.

1 2. Xac dmh chuyén vi ngang tai mdt cdt I(trong tam). Biét E = 2. 10
kN/m?, 3 =100 LY (m")

3. Tinh hé siéu tinh chiu tac dung ca 3 nguyén nhan (Tai trong, nhiét do thay
doi va chuyén vi géi twa).
2.1. Viét va gidi hé phwong trinh chinh tic dang sé
2.2. Thir tw thuee hién
1. V& biéu d6 momen udn M do 3 nguyén nhan dong thdi tac dung trén hé siéu tinh
da cho va kiém tra két qua.
2. Tinh cac chuyén vi nhu da néu ¢ muyc 1.2
Biét :
—Nh1et do trong thanh xién: thé bién trén la Ty = +45° ,thd bién dudila Ty
=+30° -Thanh xién c6 chiéu cao mit cat h=0,12 m
-Hé sb dan né vi nhiét cua vat liéu
-Chuyén vi gbi tua
G6i D dich chuyén sang phai mot doan A, =0,001L; (m)
G6i H bi lin xuéng doan A, = 0,001L; (M)
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[DE CUONG CHUONG TRINH DAI HOC]

BAI TAP LON Mén : Co hoc két cau 2
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[DE CUONG CHUONG TRINH DA HOC]

BAI TAP LON Mén : Co hoc két cau 2

BAI LAM
1.Tinh hé siéu tinh do tai trong tac dung.
1.1. Vé cac biéq do noi luc: ]2\/lomzen uon Mp, luc cat Op, luc doc Np trén hé siéu
tinh da cho. Biet F = 10J/L1~ (m").
1. Xac dinh bac siéu tinh va chon hé co ban:
+ Xac dinh bac siéu tinh :
Goi n 12 s6 lién két thira.
Hé két ciu c6 2 chu vi kin va 3 khép dit vao hé.
Tacon=3V—-K  trongdé:VIaséchuvikin(V=2)
K 1a s6 khép dat vao hé (K =3)
Vayn=32-3=3
Vay day la h¢ siéu tinh bac 3 .

+ Chon h¢ co ban:

q
|

o . %C/P\
Xl Xl A/

6m 3 M

X L §_ Xe 2]
N » o
p % 2] p 3
8m ] J
X3
10m 8m } 10m

2.Thanh 1ap cac phuong trinh chinh tic dang tong quat.
‘D01 voi hé co thé ap dung nguyen ly cong tac dung , voi nhitg hé nay ta co the
biéu thi phuong trinh co ban . Hé si€u tinh bac n thi ¢6 n diéu kién chuyén vi.
Tai lién két thr i da bo di diéu kién chuyén vila:j=0
i=(Xi, Xk, P,t,z)=0

ii chuyén vi theo phuong X;j do Xj =1 gay ra .

ik chuyén vi theo phuong X do Xy =1 gay ra .

ip chuyén vi theo phuong Xj do P tai trong gay ra .

it chuyén vi theo phuong Xj do nhiét do gay ra .

iz chuyén vi theo phuong Xj do d6 lan gay ra .
chuyén vi theo phuong Xj do d6 dbi gay ra .

Vay phuong trinh co ban thir i c6 dang nhu sau :
i - Xit k- Xetipt+ itt izt =0(ik=1 n)
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[DE CUONG CHUONG TRINH DA HOC]

BAI TAP LON Mén : Co hoc két cau 2

Vi n bac siéu tinh sau khi cho 1an lwoti=1,2,3 ... ,ntasdcon phuong
trinh co ban cua phuong phap luc .
Hé phuong trinh chinh tic dang tong quat cua phuong phap luc ¢ dang nhu sau:

o Xy + 012 X2+ 013 X3+ ..+ anXn+Arp+Ar,+A; +A14=0
821X1+522X2+523X3+...+52an+A2p+A22+A2t+A2A=O
6n1X1+5n2X2+5n3X3++5nan+AnP+Anz +Ant+AnA:O
Giai hé phuong trinh chinh tic Xj (i=1 n)
ii hé sd chinh
ik h¢ so phu (i k)
ip, it, iz,  lacacsd hang tudo
Otprc‘rng hop nay n = 3 va chi xét h¢ sicu tinh do tai trong gy ra, khong co
cac chuyén vi do nhiét @6, do doi,do goi tua bi lan. Nén ta dugc cac phuong trinh

chinh téf nhu sau:
OX +0 X+ X +A =0

| 11X 1 % 2 x13 3 1P 0

ﬁé‘zl 1+022 2+ M3 3+A2pP =

(631 X1+ 532 X2 + B3 X3+Azp =0

3.X4c dinh céac hé sb va sd hang tu do cua phuong trinh chinh tac, kiém tra
cac két qua tinh duoc .
V& cac biéu dd momen do cac luc X1=1, Xp=1 va X3=1 gay ra trén hé.
+V& biéu d6 momen va luc doc "~ do lyc X1=1 gay ra trén hé co ban:

Biéu d6 momen
Xi=1
\/]

;14

14
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[DE CUONG CHUONG TRINH DAI HOC]

BAI TAP LON Mbén : Co hoc két cau 2

Biéu do luc doc

+V& biéu 6 momen ~ do luc Xo=1 gdy ra trén hé co ban:

—

Xomlm = X2=1

+V& biéu dd momen  do luc X3=1 gy ra trén hé co ban:

Xs=1 10
'
.
X3:1




[DE CUONG CHUONG TRINH DAI HOC]

SV: Pao Thi Binh Lop: XDCTN & mo k54



[DE CUONG CHUONG TRINH DAI HOC]

BAI TAP LON Mén : Co hoc két cau 2

+V& biéu d6 momen do tai trong q, luc P va momen M gy ra trén h¢ :

40kN/m

—

A’ 120kNm
100kN

100kN

Biéu do6 no1 luc:

120
ﬁ —

N\

e

Xéc dinh cac hé s6 va sd hang tu do trong hé phuong trinh chinh tic:

\IHI\I\IHIH%\

00 2400

1= + =—(-88—+6.810)+ — -.6.10.- .6 +— -.1414-14
+—.1.10.10 = +—
2= 2= = —.(-88-8+68.-8)= —

13= 31= =— — .810=—
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[DE CUONG CHUO'NG TRINH DAI HOC]

BAI TAP LON Mén : Co hoc két cdu 2
»= = =— -.88-.82=——
3= = = —-.8810= —
3= =——1010.—.10+— 10.8.10=—
p= . =— —.800.8.— +1600.8.10 +— .~ 1600.10.— .6
—.120.14.-.14 =

= — -.800.8.— .8 -.800.8.-.8 1600.8.— .8)= ——

2P

P= =— —— 810=——

Kiém tra cac két qua tinh toan:

+ Kiém tra cac bieu d6 ~ (i= )
Ta co: —

- b

Biéu d6 momen uon tong

6
16
—TIT]]] 10
77 FFFLFr 77,
16 14
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[DE CUONG CHUONG TRINH DAI HOC]

BAI TAP LON Mén : Co hoc két cau 2

+ Kiém tra cac hé s cua an s trong hé phuong trinh:
e Theo hang thi nhat. Nhan ~
- =-—.16810+— - .6.10-6+ — -.14.14-14 ——

Mat khac ta co:

t— — +— + — (dung)

11+ 12+ 13=
Chuyén vi do luc doc gay ra la rat nhd so véi momen nén ta coi nhu bang 0

e Theo hang thtr hai. Nhan

 =—(-88- sw -8)= —
Mat khéc ta co:
122+ 2+ 23 = = (dling)
e Theo hang thitba. Nhan
~ =— -1010.-10 —16.8.10=—
Mait khac ta co:
13+ 23+ 33 = = (dung)

+ Kiém tra tat ca cac hé s6 ctia an so:

Ta co:
~ T =—(-8.8.-8+16.8.16) + —(40.10. -10 + —6.10. -.6)
+ — =1414-=-14= ——
Mat khac ta co:
n+ 12+ 13+ 21+ 22+ 23+ 3+ 32+ 3= +
+ =
+ Kiém tra tit ca cac sd hang tu do do tai trong gy lén:
Ta co:
8 Lop: XDCTN & mo k54
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[DE CUONG CHUONG TRINH DAI HOC]

BAI TAP LON Mbén : Co hoc két cau 2
- - _.8008-.8+— 816)+— ~ 1600.10.—.6
—-.120.14.-14 =
Mat khac ta co:
P+ 2p+ 3p= + = (ding)

Céc hé s6 va s6 hang tu do da tinh dung.
4.Giai hé phuong trinh chinh tac.

Thay cac hé sd vir tinh duoc vao hé phuong trinh chinh tic sau:

(6X + 85X +8 X +A_p

| 11 1 12 2 13 3 1P

X X X 0
{60 1402 2403 3+Azp =

Ta dugc hé phuong trinh sau:

{ : :
Giai hé phueng trinhehinh tactrén ta duegeeéc an lyc:
{

5.Vé bi€u d6 momen trén h¢ si€u tinh da cho do tai trong tac dung Mp. Kiém
tra can bang cac nut va kiém tra diéu kién chuyén vi.

+ V& biéu d6 momen trén hé siéu tinh da cho do tai trong tac dung Mp:
Mp= Xi+ Xo+ X3+
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[DE CUONG CHUONG TRINH DAI HOC]

BAI TAP LON Mbén : Co hoc két cau 2
Biéu do X1
—
193,4052
193,405
\
451,2788
Bicudd ™~ Xy
‘En
193,4052
193,405
451,2788 /
Biéudo ~ Xs
%p
1457,584
L 1457,584

1457,584
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HO tro 6n tap

[DE CUO'NG CHUO'NG TRINH DAI HOC]

BAI TAP LON

Mbén : Co hoc két cau 2

Biéu d6 momen Mp:

1406,5948

.

-

120

1457,584
5,84462

s

632,8216

£

7 50,9892

658,3156

+Kiém tra can bang céac nut:

Nut 1:
| N
-/ 0
0
Nut 2:
1406,5948
1457,584
50,9892
Nut 3:
C;\

&0

77

571,2788
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[DE CUONG CHUONG TRINH DA HOC]

BAI TAP LON Mén : Co hoc két cau 2

Nt 4:

120
| ‘ A
N

120

+Kiém tra diéu kién chuyén \% B
Ta co:

— -.632,8216.8.-8 —50,9892.0,5751.16+-658,3156.7,4249.16)
—. —1457,584.10. -.10

—( 4,681305) 0,36261

—.(=451,2788.14. -.14+120.14. —.14)
e nan8 2 1 _4n6..4, 4
V6i E=2.10"kN/m~,J=10 10 (m’)
Ta co:
Ta thay chuyén vi rat nho nén co thé coi bang 0 va do sai s6 trong tinh toan gay
nén. Piéu d6 chimg t6 Mp vé& dung.

6.V& biéu dd luc cit Qp va luc doc Np trén hé si€u tinh da cho.
Biéu do luc cat:

120,6594
160,6595
-
o
o 145758 | o
77322342

79,1027 88,6631
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[DE CUONG CHUONG TRINH DAI HOC]

BAI TAP LON Mén : Co hoc két cau 2
Téach nut;
265,78736

160,6595
N

100 Tﬂ 20,8973 208973,
& 32,2342
—
Pﬂ 145,758 145,758
—
w# 79,1027 A 88,6631 o 32,2342
145,758 545,7584
Biéu d6 luc doc:
25,78736
265,78736 /
- 7 32,2342
SHE o,
& &
20,8973
145,758~ 54577584 i -

1.2. Xdc dinh chuyén Vi ngang tai mqt cat I(trong tam. BiétE = 2.108

kN/m® 3 =10 LY (m") -

+Lap trang thai phu “k” va vé biéu d6 momen  khi dit mot lyc Pi=1 véo hé tinh
dinh dugc suy ra tir hé si€u tinh (n=3)
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[DE CUONG CHUONG TRINH DA HOC]

BAI TAP LON Mén : Co hoc két cau 2

P=1 | &
2]
2J

3]

J J
AH A D

Vébitudd
6

77 ST
77_\14

+Trang thai “m” chinh la noi1 lyc va chuyén vi trong hé co ban tinh dinh chiu tac
dung cua cac an luc 1a biéu d6 Mp:

120

1457,584

i}

N 50,9892

632,8216 658,3156 571.2788

Chuyén vi ngang tai I:
kp=Mp.M=— -.50,9892.0,58.16 - .658,3156.( - .7,42))

N 4,68) 0,36 = 5735107

Déu « « chtng t6 diém I s& dich chuyén sang phai mot doan 0,5735 (cm)
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[DE CUONG CHUONG TRINH DA HOC]

BAI TAP LON Mén : Co hoc két cau 2

2. Tinh h¢ siéu tinh chiu tic dung ca 3 nguyén nhan (Tai trong, nhiét d¢ thay
ddi va chuyén vi gbi twa).
2.1. Viét hé phwong trinh chinh tic dang sé
Ta biét:
—Nhlet do trong thanh xién: thd bién tren la Ty = +45° ,thd bién duoi la Ty
=+30° -Thanh xién c6 chiéu cao mit cat h=0,12 m
-Hé s6 dan né vi nhiét cua vat liéu
-Chuyén vi gbi twa
Go6i D dich Chuyén sang phai mot doan A; =0,001L; (m)
Gbi H bi lun xubng doan A, = 0,001L; (M)
Chon hé co ban giéng nhu phan 1:

q
Ay ¢ T, =+45° P— /‘)
X1 XI
6m X; M
X, f X, ii.” T,=+30
B i = o
3]
X;
—_— FTTITT /7777H D
A, AT
Verered

Hé phuong trinh chinh tic cta h¢€ chiu tac dung cua ca 3 nguyén nhan tai
trong , nhiét do thay d6i va chuyén vi gbi tua:

”(5_|_1.X1+§_|_2.X2+513.X3+A1P+A1t+Alz=O

X X X 0
{621 1+82 2+53 3+ A2p+ A2t+ A2:z= Lé

31.X1+532.X2+53,3.X3+A3p+A3t+A3220
2.2. Thir tw thuee hién
1. V& biéu d6 momen udén M do 3 nguyén nhan dong thoi tic dung trén hé siéu tinh
d4 cho va kiém tra két qua.
Ta tinh céc hé s6 do tac dg)ng_cﬁa nhiét do gy nén:
z
Ta c6 biéu d6 luc doc:

15
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[DE CUONG CHUONG TRINH DAI HOC]

BAI TAP LON Mén : Co hoc két cau 2

+Biéu dd luc doc

0,8\\,

+Biéu d6 luc doc  :
%.
Xo=]l o X2 =
+Biéu dd luc doc
‘En
X3:1
L
& T X3=1 <5
I I STT777

Str dung cac biéu d6 M1, My, M3 & phﬁn 1 nén hé sd cta an sb giéng hé phuong
trinh ¢ phan 1.
Xéc dinh céc so hang ty do ctiia phuong trinh chinh tac:



[DE CUONG CHUONG TRINH DAI HOC]

16

SV: Pao Thi Binh Lop: XDCTN & mo k54



[DE CUONG CHUONG TRINH DAI HOC]

BAI TAP LON Mén : Co hoc két cau 2
1P=
2P = —
p= ——
1= — = 0,0255
2= 3t=0

X1lam géi D dich chuyén sang phai mot doan 1

X3 1am gbi H 1an mot doan »

Vay: iz=

Tich s6 mang dau + do phan luc cting chiéu voi chuyén vi.
1z= 10,01= 0,01
2z = 1.0,008= 0,008

Vay ta c6 h¢ phuong trinh sau:

{

Giai hé phuong trinh chinh tac trén ta duoc cac an luc:

V¢é biéu d6 momen trén hé si€u tinh da cho do tai trong , nhi¢t d0 va chuyén vi goi
tua gdy nén Mp.

+ V& biéu 6 momen trén hé siéu tinh da cho do tai trong tic dung Mp:
Mp= Xi+ Xo+ X3+

17
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[DE CUONG CHUONG TRINH DAI HOC]

BAI TAP LON Mén : Co hoc két cau 2

Biéu dd X1

1126,9812

Biéu do

%r

77 STI77

\ 1
2629,6228 W29,6228
Xo:

44,5352 744,5352

Biéu d6 X3:

2736,028

21736,028

STTITT 7L TTLTT

736,028



[DE CUONG CHUONG TRINH DAI HOC]

18

SV: Pao Thi Binh Lop: XDCTN & mo k54



HO tro 6n tap

[DE CUO'NG CHUO'NG TRINH DAI HOC]

BAI T4P LON

Bié dd Mp:

1406,5948 __

i

Mbén : Co hoc két cau 2

120
)

1457,584

5,84462

—.50,9892

77

632,8216

658,3156

+Kiém tra can bang céc nut:

NGt 1:

Nut 2:

2726,9812
2736,028

e
A

’k{ 9,0468

Nt 3:

2509,6228
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[DE CUONG CHUONG TRINH DAI HOC]

BAI TAP LON Mén : Co hoc két cau 2

NUt 4:
120
| ‘t
N
120

2.X4c dinh chuyén vi ngang tai mat cat I chiu tic dung ca 3 nguyén nhéan (Tai
trong, nhiét do thay doi va chuyén vi goi tua). Lap trang thai phu “k™:

1~ F M
2
2]
3]
J J
H
Vedu ted Veze s
A AD’T
STFT7
Biéu d6 momen & trang thai “k”
6

Biéu d6 momen ¢ trang thai “m”
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[DE CUONG CHUONG TRINH DA HOC]

BAI TAP LON Mbén : Co hoc két cau 2
120
1457,584 o
¥ 7.50,9892
632,8216 658,3156 2509,6228
= kp+ +
Trong do: =0,0255
= 0,008 0,01= 0,018
ke = Mp.Mg=— -.0,046.9,0468.6,015 —.1549,0596.9,954.10,682)
5,55 +— 2,1= 0,044
=+ + = 0,044+0,0255 0,018= 0,0365m

Mp 13 biéu d6 momen trén hé siéu tinh duéi tic dong déng thoi cua tai trong,
nhiét do va chuyén vi cudng birc cta gbi tua.

My 1a biéu do momen ¢ trang thai “k” duéi tac dong d6ng thoi cua tai trong,
nhiét d6 va chuyén vi cu’ong blrc cua g01 tua.

Diu « * chtng to chuyén vi ngugc chiéu véi Pk=1 mot khoang: 3,65 (cm)
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