DU THAO PE CUONG OLYMPIC CO HQC
Mén: Ung dung tin hec trong Sic bén vat ligu
Ngudi xay dung dé cwong: TS Nguyén Vin Chinh, ThS Ta Pic Tam-

Hoc vién Ky thuat Quén sw

1. Noi dung thi

- Noi dung twong ty nhu thi truyén théng (riéng bac siéu tinh c6 thé 16n hon 2).

- C4c phan mém duoc phép str dung: Maple, Matlab, MathCad.

- Chi dugc sir dung Kién thirc va phuong phap tinh toan trong pham vi mén hoc
Stc bén vat ligu.
2. Hinh thic thi

- Mbi thi sinh duoc b tri 01 may cé cai dat san cac phan mém quy dinh.

- Thi sinh thi doc 1ap (khéng thi theo nhém).

- Thi sinh 1am bai trén may tinh, sir dung cac phan mém sin c6 Maple, Matlab,
Matcad. Thi sinh ghi cac két qua chinh theo yéu cau vao gidy thi.
3. Pé thi va thoi gian 1am bai

- Pé thi ¢6 tir 3 dén 4 bai (chi c6 bai tap).

- Thang diém: 40 diém.

- Thoi gian lam bai: 180 phdat.
4. Cham thi

- Cham lan 1: trén gidy thi, chon nhiing thi sinh dat ngudng diém quy dinh.

- Cham lan 2: cham trén may tinh d6i véi cac thi sinh da vuot qua lan cham 1.
5. Tai liéu tham khao

- Gi4o trinh Suc bén vat liéu.

- Hudéng dan sir dung cac phan mém Maple, Matlab, MathCad.



OLYMPIC CO HQC TOAN QUOC NAM 2017
Man thi: Ung dung tin hoc trong Sirc bén vat liéu

THONG TIN THIi SINH

1. Ho va tén thisinh ST P PP TP OUR PSPPI
2. Truwong dang hoc PP PR PP TPRPTR
3. Ngay, thang, nam sinh ...
4. S6 bao danh e

5. S6 phach (Do Héi dong cham thi ghi)

OLYMPIC CO HQC TOAN QUOC NAM 2017
KET QUA BAI THI
Man thi: Ung dung tin hoc trong Sirc bén vat ligu

Bai miu 1 (14,0 diém):

a) Gia tri cac phan luc lién két l1a: [4,0
diém]
b) Biéu do chuyén vi cua cac mat cit ngang dam. [4,0
diém]
¢) Gid tri I6n nhat caa chuyén vi dai cing vi tri mat cét tuong tng [2,0

diém]




d) V& biéu do ndi lec cho dam [4,0
diém]

Bai miu 2 (16,0 diém):

a) Phan luc lién két tai A, B va noi luc trong thanh CD khi x=a [4,0
diém]
b) 6 thi quan hé gitta ndi lec thanh CD va vj tri caa luc P [4,0
diém]
¢) Vi tri cua luc P (x = ?) dé thanh CD ¢6 néi lyc 16n nhat [4,0
diém]

d) Tim tri s6 I6n nhat cia m6é men ubn trong dam va vi tri twong tng cua lyc P khi
lyc P di chuyén trén dam AC

[4,0 diém]
Bai miu 3 (10,0 diém):
a) Xac dinh gia tri cho phép cua luc P dé cac thanh dam bao diéu kién bén wng suat
phép. [8,0
diém]



b) Chuyén vi cua diém dit luc P véi gia tri cua P xac dinh trong phan 1) [2,0

PE THI VA PAP AN MAU
Du6i day trinh bay mot dé thi mau gom ba bai. Cac tinh toan dugc lap trong
phan mém Maple. Pap 4n mau ciing 13 gidy thi s& phét cho thi sinh (khi phat cho thi
sinh s& khong c6 thang diém).
Bai mau 1:
Dam AE c¢6 kich thudc, lién két va chiu lyc nhu trén hinh v& (Hinh 1). Biét dam

c¢6 do cing chong udn EJ khong d6i, bo qua trong Iwong ban than dam.

Cho: a=1m; q=50N /cm; EJ =32-10" N -cm?

1. Xac dinh céc phan lyc lién két.
2. V& biéu db chuyén vi cia cac mat cat ngang dam.
3. Xac dinh gié tri I6n nhat caia chuyén vi cling vi tri mat cat twong Gng.
4. V& biéu dd ndi luc cho dam.
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Huoéng dan giai:

1. Kién thite co ban si dung:
- Sir dung phuong phap thong sb ban dau.
- Céc lién hé vi phan cua néi lyc, phuong trinh vi phan dudng dan hoi.
- Céc diéu kién bién tai cac vi tri lién két.

2. Chuwong trinh Maple

> restart
> 4 := 100;q := 50; EJ := 320000000
> P:: —q.a
2
q-a
> M=
6
2 3
> pr=-MA Z R4 Z
EJ 2! EJ 3!
RB (z—a)3 q (z—a)4
> — —_— — ——
2= T e YT .
M (z—2a)? RC (z—2a) q (z—2-a)*
> = —_— e,
=yt 21 EJ 31 EJ 41
P (2—3‘51)3
> = I A A
vi=y3t g 31
> ptl =RA+RB+RCH+RE=q-a+P
2
> pt2:=-MA—RA-2-a—RB-a+ L% + M—P-a+ME+RE2-a=0
> pt3 =yl =0
Z=d
> pt4d == y2 =0
z=2-a
> pt5 = y4 =0
z=4-a

> pt6 = ly4

> solve({ptl, pt2, pt3, pt4, pt5, pt6}, {MA, RA, RB, RC, ME, RE})
MA =17045.45455 ; ME := -49242.42424 ; R4 == -511.3636364 ;

RB :=3295.454545 ; RC :=3664.772727 ; RE :=1051.136364

> assign(%)
> yz :=-piecewise(0 <z<a,yl,a <z<2-a,y2,2:a<z<3-a,y3,3a<z<4a,yd)
> plot(yz,z=0.4-a)
d d
> Y A
Mxl EJ dz[ P (y])j
d d
> Mx2:=-EJ—| —(y2
* 4 dz[ dz(y ))
d d
> Mx3:=-EJ —| —
x3 J dz(dz (y3)j
d d
> —_ - . — —
Mx4 EJ dz[dz(y4))



> Mz :=-piecewise(0 <z<a,Mxl,a <z<2-a,Mx2,2-a<z<3-a,Mx3,3a<z<4a Mx4)

J

> plot(Mz,z=0.4-a)
> ovl = & M
dz
> op2 = -4 a2
dz
> op3 = 3 a3
dz
> —d
Qy4 == — Mx4
dz

> Qy = -piecewise(0 <z<a, Qvl,a <z<2-a,0v2,2-a<z<3-a,0y3,3-a<z=<4a, Oyd)
> plot(Qy,z=0.4-a)

Két qud
a) Phdn luc lién két (Ncm, N):
MA = 17045.45455 ; ME = -49242.42424 ; RA = -511.3636364 ;
RB :=3295.454545 ; RC = 3664.772727 ; RE = 1051.136364

b) biéu do chuyén vi ciia cac mgt cdt ngang (cm):
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Biéu d6 chuyén vi cia mat cat ngang dam (cm)
¢) Gié tri Ién nhdt cia chuyén vi va vi tri mat cit twong ing:
Ymax = 0,22514cm; z =3,063m

d) Vé biéu do ngi luc:
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Bai mau 2:

Hé gdm dam AB c6 do cang chong uén khong ddi EJ va thanh CD c6 do cang

chbng kéo (nén) EF. Hé co kich thudc, lién két nhu trén hinh v& (Hinh 2). Hé chiu tac

dung cua luc P di dong tir A dén C (luc P di dong du cham dé khdng gay ra luc quén

tinh cho hé). Bo qua trong luong ban than hé va anh huong cua lyc cat trong dam dén

chuyén vi cua hé. Biét rang: a=1(m); P=5(kN); EJ =1728.1O7(N.cm2)

1.
2.
3.

Xac dinh phan lyc lién két tai A, B va ndi luc trong thanh CD khi x=a.

V& d6 thi quan hé gitta noi luc caa thanh CD va vi tri cua luc P (gia tri caa X).
Tim vi tri cia luc P (x = ?) dé thanh CD chiu kéo ddng thoi ¢6 noi hec 16n
nhat.

Tim tri so6 16n nhat cia m6é men udn trong dam va vi tri twong tng cua lyc P

khi luc P di chuyén trén dam AC.
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Huwoéng ddn gidi:

1. Kién thire co ban sir dung:

- Hé siéu tinh bac 2; cac an s6 luc: M4, Ra, Rg, Nep.

- Str dung phuong phéap thong sd ban dau.

- St dung 02 phuong trinh can béng tinh hoc (3" ma =0; >"F, =0)
- Str dung 02 phuong trinh tuong thich (yg =0; yc =Alcp).

- Sir dung cac lién hé vi phan, phuong trinh duong dan hoi dé tim noi hyc.

2. Chwong trinh Maple

> restart
> P :=5000; a = 100; EJ := 1728-10"
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# Neu luc P di chuyen trong doan AB
# Cac phan luc: MAI, RAIl, RBI1; Noi luc thanh CD: RCI

=gy 5~ E''n
. P (z—x)
y12:=yll + I 3
RBI (z—2-a)’
13 = yi2 — :
vi3=y EJ 31

ptll == RAI + RBIl + RCI=P
ptl12 :=-MAIl — P-x+RBI-2-a+ RCI-3-a=0

ptl3 = yl2 =0
z=2-a
3
_ 2RCl-a
pti4 == yI3 = 77
z=3-a
solve({ptll, pti2, pti3, pti4}, {MAI,RAl, RB1, RC1})
_25 3 135 2 65 3 5 2 95 3 45 -
MAI = —5x,RAI = — ,RBI = -—— —
{ BEVRREE YRR St 6 Y T ER
15 3 15 »
RCI= 68 34x}
assign(%)

X =a X =da xX=a

MA = evalf(MAI

-d)

MA = -1.76470588210° ; RA = 3272.058824 ; RA = 1948.529412 ; NCD = -220.5882353

);RA :evalf(RAI

); RA = evalf(RB]

); NCD= evalf(RC]

# Neu luc P di chuyen trong doan BC

# Cac phan luc: MA2, RA2, RBZ; Noi luc thanh CD: RC2
2

27— MA2 = RA2 Z z
e A TR VY]
. RB2 (z—2-a)°
y22 = y2] Vol 3
P (z—x)}
y23 == y22 + 7 —3!

pt2l == RA2 + RB2+ RC2=P
pt22 :=-MA2 — P-x + RB2-2-a + RC2-3-a=0

pt23 = y21 =0
z=2-a
3
_ _ 2-RC2-a
pt24 == y23 ~ —r
z=3-a
solve({pt21, pt22, pt23, pt24}, {MA2, RA2, RB2, RC2})
120 5 3 45 5 95 180 15 3, 135 5 285
MA2 = -—= ¢ = 22 L RAZ= 2 23 222 x, RB2
{ 7 Tt T3t 17 68t TTes ¥ T 32
165 35 5 315 5 495 5 45 5 105 70
S-SR 22 RC2= -+ 2 =
7 Tt T es T3 17 +17 BEAR 17}
assign(%)

RC = -piecewise(0 <x <2-a,RCI1,2-a <x <3-a,RC2)
plot(RC,x=0.3-a)
RC _max = evalf (maximize(RC,x=0..2-a, location) )



RC_max = (261.4379085, {[ {x = 133.3333333}, 261.4379085]})

> # Tim gia tri lon nhat cua momen uon
> # Neu P di chuyen trong AB: 0 <x<2a

d d
> = - —_— —

> MxAl == Mxl1
> MxPIl :== Mxll

> MxBI := MxI2

z=2-a
> maxMxAl = evalf(maximize(abs(MxAl),x=0.2-a, location))
maxMxAl == 1.835688036, {[ {x = 0.8134234273}, 1.835688036]}

> maxMxPI = evalf(maximize(abs(MxPI),x=0.2-a, location))
maxMxP1 :=1.627964552, {[ {x=1.225288671}, 1.627964552]}

> maxMxB1 := evalf(maximize(abs(MxB1),x=0.2-a, location))
maxMxB1 :=0.2614379085, {[ {x=1.333333333},0.2614379085]}

> # Tim gia tri lon nhat cua momen uon
> # Neu P di chuyen trong doan BC: 2a<x<3a

> Mx21 = -EJ-3 [i (y21)]
dz \ dz
d (d

> Mx22 =-EJ-— | — (»22)
dz \ dz
d(d

> Mx23 =-EJ-— | — (y23)
dz \dz

> MxA2 == Mx21
z=0

> MxP2 := Mx22
Z=X

> MxB2 := Mx21
z=2-a

> maxMxA2 = evalf(maximize(abs(MxA2),x=2-a.3-a, location))
maxMxA2 = 1.764705882, {[ {x= 3.}, 1.764705882]}

> maxMxP2 = evalf (maximize(abs(MxP2),x=2-a.3-a, location))
maxMxP2 :=0.316491761625772, {[ {x =2.553701774},0.316491761625772], [ {x
=2.553701821},0.316491761625772]}

> maxMxB2 = evalf (maximize(abs(MxB2),x=2-a..3-a, location))
maxMxB2 :=3.529411765, {[ {x=3.},3.529411765]}

Két qua:

a) Xdc dinh phdn luc lién két tai A, B va ngi luc thanh CD khi x = a: (Ncm, N)
MA = -1.76470588210° ; RA =3272.058824 ; RA = 1948.529412 ; NCD = ~220.5882353

b Vé d6 thi quan hg N¢p (N) va x (cm):
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b) Tim vi tri ciia P dé thanh CD chju kéo va c6 néi luc lén nhat:

Khi luc P cach ngam A mét khoang x :g(m) =1,333(m) thi thanh CD chiu kéo
va c6 ndi luc 16n nhat: Njjax :% =0,2614(kN).
¢) Tim tri sé lén nhdt ciza md men uén ni luc trong dam va vi tri luwe P twong ing:

Khi luc P tai mat cit C (x = 3m), md men udn I6n nhat trong dam tai mit cat B,
cO tri so la: 3,53 kNm.

Bai miu 3:
Hé gdm mat thanh tuyét dbi cimg va 6 thanh dan hoi c6 kich thudc, lién két va
chiu luc nhu trén hinh v&. Biét rang cac thanh dan hoi dwoc 1am tir cing maot loai vat

ligu voi md dun dan hdi E, éng suat cho phép: [o]  =12kN /cm?; [o], . =16kN /cm?.

Biétring: E=2.10"N/cm?; F =3cm?; L=1m; a=0,5m.
Ly =3L; Ly =3,5L; Ly =4L; Ly =4,5L; Ls =5L; L5 =5,5L;
q=a;, ap=12a; ag=14a; ay=16a; a5=18a; ag==2a.
F=F; F=0,8F; /3=0,6F; F; =0,5F; 5 =0,4F; F5 =0,2F.

1. Xac dinh gia tri cho phép cua luc P dé cac thanh dam bao diéu kién bén ng
Suat phaép.

2. Tinh chuyén vi cua diém dat lyc P véi gia tri caa P xac dinh trong phan 1).
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Huwoéng ddn gidi:
1. Kién thikc sir dung:
- Cac phuong trinh can bang tinh hoc.
- Cac phuong trinh bién dang bé sung.
2. Chwong trinh Maple
restart
# Nhap so lieu (Chieu dai: cm; Luc: N; Dien tich: cm2)
L == 100;a = 50; F := 3; E = 20000000; XimaN = 12000; XimaK = 16000
Ll:=3-L;L2:=35L;L3:=4-L;L4:=45-L;L5 = 5-L;L6 = 5.5-L;
al = a;a2 = 12-a;a3 := 1.4-a;a4 = 1.6-a;a5 = 1.8-a;a6 = 2-q;
Fl =F,F2:=08F,F3:=0.6-F;F4:=05-F;F5:=04-F;F6 := 0.2-F;
NI-L1 N2-L2 N3-L3 N4-L4 N5-L5
Dell = ; Del2 = :Del3 = :Del4 = : Del5 = :
¢ E-FI ¢ EF2 ¢ EF3 ¢ EFd "¢ E-F5
N6-L6
D =
el6 Z.F6

VVYV
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ptl := NI + N2+ N3+ N4+ N5+ N6=P

pt2 == Nl-al + N2-(al +a2) + N3-(al +a2 +a3) +N4-(al + a2 + a3 +a4) + N5-(al
+a2+a3+a4+a5) +N6-(al +a2+a3 +a4d+a5+a6)=0

pt3 = (Del2 — Dell)
pt4 = (Del2 — Dell)
pt5 = (Del2 — Dell)
pt6 == (Del2 — Dell)

‘(a2 + a3) = (Del3 — Dell)-a2
‘(a2 + a3 + a4) = (Del4 — Dell)-a2

(a2 + a3 4+ a4 + a5) = (Del5 — Dell)-a2
‘(a2 +a3 + a4 + a5 + a6) = (Del6 — Dell)-a2

solve({ptl, pt2, pt3, pt4, pt5, pt6}, { N1, N2, N3, N4, N5, N6})

assign(%)

Xicl == ﬂ'XicZ =2

FI1°

F2

pt7 = -Xic6 = XimaN

pt8 = Xicl = XimaK

P _nen = solve(pt7)

P _keo := solve(pt8)

P _chophep := P_keo
P_chophep = 60539.14456

P := P chophep

; Xic3 =

F3

F4

N3 N4 N.
—: Xic4 := —: Xic) = —
; Xic4 ; Xics 75

; Xic6 ==

N6
Fo6




> NI-LI N2-L2 N3-L3
Dell 7 ; Del2 T2 ; Del3 73 ; Del4
N6-L6
Del6 EF6

> pt9 = (Dell — DelP)-(al + a2) = (Del2 — DelP)-al
> CviP = solve(pt9, DelP)

CviP=0.3054897898

Két qua:
a) Xdc dinh gia tri cho phép cua luc P
[P]=6,054kN

b) Xdc dinh chuyén vj ciia diém dgt luc P

Chuyén vi cta diém dat luc P xudng phia dudi: 0,3055 cm.




