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LOI NOI PAU

Chuong trinh ndi dia hoa cdc nha may thuy dién ¢ nudc ta dang trién khai
manh mé di gép phan giam ngoai té phai chi tra cho nudc ngoai dong thoi tao
cong viéc, tich luy va trang bi cho nganh co khi Viét Nam, tao thé va lyc méi cho
nganh trong thoi dai hoi nhap toan dién véi thé gidi.

Trong céc thiét bi co khi thity cong c6 hang muc thiét bi rat quan trong 1a
hang muc cau truc chan dé, day 1a hang muc ma c6 nhiéu chi tiét phirc tap doi hoi
can nhiéu sy tinh toan. Van dé dat ra véi cac k¥ su 1a kha ning tinh todn toi wu cac
thiét bi co khi. Hién tai trong nudc phan 16n cac don vi tinh toan thiét ké cau truc
chua yéu tinh toan trén cac cong thirc kinh nghiém theo cic tai liéu cia Nga, thuong
c6 két cu thira bén khéi luong 16n. Do vay doi hoi cac k§ su can ung dung cic
phuong phap tinh toan ké thira céc tai liéu ctia cac nudce tu ban va khai thac tot cac
phan mém chuyén dung cho tinh toan thiét ké cau truc dé dam bao tdi wu hoa qua
trinh tinh toan.

Trong nhimg nim gan ddy cing voi su hoi nhap véi thé gidi bén ngoai cac
phan mém chuyén dung cho viéc phén tich va thiét ké két ciu bang phuong phap
phan tir hitu han 1an luot du nhap vao nudc ta. Nhiéu hing ndi tiéng trén thé giéi
d3 dua ra nhitng bo phan mém chuyén dyng. Tim hiéu cic phin mém trén thé gidi
cling nhu ¢ Viét nam chung t6i da chon ra bd phan mém chuyén dung ung dung
vao tinh toan cau truc chan dé trong cac cong trinh thuy dién, gdm c6 cac phan
mém tinh toan két cau thép SAP2000, phan mém md phong dong luc hoc
MSC.Visual Nastran, phén mém tinh toan thiét ké cac chi tiét may cua cau truc

Inventor va COSMOS.



CHUONG 1. TONG QUAN
1.1 Tinh hinh nghién ctru str dung cac phan mém thiét ké trong va
ngoai nwéc.

Trong linh vuc thiét ké co khi, hién tai mot sd co quan thiét ké trong va
ngoai nudc dang st dung cac phuong an cb dién nhu ché tao mau thuc (thu gon
mo hinh) roi thir nghiém mau trén cac diéu kién thuc té nhu thir cac loai ung suat
kéo, nén, thir sitc bén moi, thir ap suat, nhiét do...diéu nay khién cho chi phi thiét
ké néi chung va chi phi san xuat cao. Ngoai ra néu cac két qua kiém nghiém khong
phu hop thi phai tién hanh thay d6i thiét ké kiém nghiém lai ddn dén chi phi cao.
Trong diéu kién kiém nghiém thu tai thuc té, cac két qua thay ddi it nhiéu thi cling
phai thay d6i thiét ké, ché tao lai mau va lai tiép tuc quy trinh tinh todn kiém
nghiém.

Do d6, hién nay ¢ cac nudc co nén cong nghiép phat trién vé Co khi di dua
ra phuong an str dung mo hinh phét trién ao, d6 1a viéc str dung cic phan mém tinh
toan thiét ké kiém nghiém bang phuong phap phan tir hiru han.

Trudc kia khi cong cu may tinh, tin hoc chua phat trién thong thuong ho van
ap dung cac phuong phap tinh toan co dién, dua vé bai toan co ban dé tinh toan.
Véi nhitng 1y thuyét tinh toan d6 dung phuong phéap tinh toan c¢d dién c6 mot sb
han ché vé m6 hinh tinh, diéu kién bién bi don gian di va khong thé tinh t6 hop tai
trong cho toan bo két cdu cong trinh. Do d6 chwa t6i vu vé miat két ciu kha ning
tiét kiém vat liéu chua cao...

Ngay nay véi sy phat trién cta coéng cu tin hoc, tng dung cac phan mém
chuyén dung cac cong ty chuyén vé thiét bi co khi thuy cong da dat dugc nhing
thanh tyu to 16n, tinh toan bang cac phan mém chuyén dung cho két qua tinh toan
tong hop dam bao chinh xéc, t6i wu hoa két cAu, giam gid thanh va thoi gian ché

tao thiét bi.



Hién nay trén thé gii c6 nhidu phan mém chuyén dung, viéc sir dung khai
thac & trong nudc con nhiéu han ché. Mot s6 noi trong nudc da mua cac phan mém
trén nhung viéc khai thac con han ché hoic khong mua ddng bd phan mém hd tro.
Viéc mua dong bd phan mém rat tén kém vé ngoai té vi ngoai viéc mua phan mém
con phai thué chuyén gia cta hing dao tao. Viéc cir can bd dé tiép thu phan mém
cling rat kho khan vi ngudi gioi vé chuyén mén co khi lai ¢6 trinh do vé may tinh
chua twong xtmg v&i yéu cau ciia phan mém, ngudi gioi vé may tinh lai ¢ trinh
dd vé co khi ché tao con han ché.

Trong nudc mot s noi nhu cong ty co khi Quang Trung Ninh binh, cong ty
cong nghiép Tau Thuy Viét nam, Cong ty C6 phan co khi Hong Nam..., c6 nghién
clru vé phﬁn mém SAP, inventor. Nhung viéc khai thac con nhiéu han ché, chua
nghién ctru thau ddo, chu yéu viéc thiét ké cau truc 1a dua vao tinh toan bﬁng tay,
viéc ung dung con nhiéu han ché.

Hién tai trong nudc chua c¢6 noi nao nghién ctiru thau déo, day du vé céac
phﬁn mém SAP, Inventor, COSMOS, MSC.VisualNastran va duoc kiém nghiém
vao tinh toan thiét ké Cau truc chan dé trong cac cong trinh thuy dién.

Trén thé gi6i tai nhiéu nudce st dung ngudn ning luong thiy dién va nhimg
nudce co thuy dién phat trién ho da xay dung duoc 1y thuyét tinh toan thiét ké thiét
bi co khi thuy cong va da ing dung dugc vao nhiéu cong trinh thiy dién trén thé
gi6i nhu cong ty U.S Army Corps of Engineerings cua My, Vién
Zaporozhgidrostal cia UKRAINA, Vién thiét ké thuy cong Consortium ctia Nga,
nha mdy ché tao thiét bi thuy dién Pong Phong cta Trung Qudc...Ddi véi cac
cong ty trén ho co nhiéu kinh nghiém trong viéc thiét ké ché tao thiét bi co khi
thiy cong va ho da cung cip cac thiét bj co khi thuy cong cho cac nudc dang phat
trién trong cac Chau luc trong d6 c6 Viét Nam. Tai cic cong ty chuyén vé thiét bi
co khi thity cong d6 ho di khai thac tdi da tng dung cic phan mém chuyén dung
tinh toan bang phuong phap phan tir hitu han vao cong viéc tinh toan kiém nghiém

thiét ké.



1.2. Péi twong, pham vi va néi dung nghién ciru.

a. P6i tugng: Cau truc chan dé Ctra nhan nudc 2x50+2x10+5 tin Cong trinh
thuy dién Ban chat, cau truc chan dé Ctra 14y nudc 2x63/2x10 tan Cong trinh thity
dién A.Vuong.

b. Pham vi: Tinh toan h¢ khung cua cau truc, mo phong dong hoc cau truc,
tinh toan mot s chi tiét may dién hinh cua cau truc.

c. Noi dung nghién ctru:

- Nghién ctru lam chii phan mém tinh toan két ciu thép SAP2000

- Nghién ctu lam chu phin mém mé phong dong luc hoc
MSC.VisualNastran.

- Nghién ctru 1am cht phan mém tinh toan thiét ké chi tiét may Inventor va
COSMOS.

- Kiém nghiém céc két qua tinh toan cau truc theo céac tai lidu cta nudc
ngoai.

+Kiém nghiém két qua tinh toan cau tryc chan dé 2x63/2x10 tan thiy dién
A.Vuong.

- Ung dung cac két qua nghién ciru trong tinh toan ciu truc.

+ Pua ra bo ban vé& thiét ké chung cua Cau truc chan dé Cira 1ay nuéc thuy
dién Ban chat.

1.3. Téng quan vé cac phan mém tinh toan thiét ké, kiém nghiém.

1.3.1. Nhitng cong nghé mai trong CAD

Cac phan mém CAD 2D nhu AutoCAD budc ngudi dung phai nhip chinh
xéc kich thudc va cac quan hé hinh hoc gitta cac ddi twong vao ban vé. Piéu d6
khong thé thyc hién duoc khi chwa co thiét ké hoan chinh. Vi vdy, chirc ning vé
du tot dén dau ciing khong thé gitp CAD tré thanh coéng cu tro gitp thiét ké thuc

su. Mudn c¢6 mdi truong thiét ké phai c6 CAD 3D véi chic nang mo hinh hoa va



phan tich manh mé& vdi cac cong nghé thiét ké méi. Cac cong nghé nay dam bao

cho nguoi k¥ su thiét ké theo “quy trinh thuan” nhu theo trong hinh 1.1.

. - ] Két qua
Phic thao Lap mo Tinh toan Kiem Chinh

hinh nghiém stra

t v v v

Hinh 1.1 So do thiét ké theo quy trinh thudn

Cac phan mém CAD hién dai déu str dung cong cu mo hinh hoéa 3D trong d6
co tich hgp céc cong nghé sau:

a. Thiét ké theo tham s (Parametric Design)

Véi cong nghé nay thay vi phai vé chinh xac ngay tir dau, ching ta bat dau
bang vé& phac thao, sau d6 mai chinh xac hoa bang viéc gan kich thudc va cac lién
két hinh hoc cho d6i trgng. Chiing ta c¢6 thé gdn mbi quan hé giira cac kich thude
(vi du su phu thudc cta dudng kinh 16 vao chiéu dai moay o) dé mdi khi thay ddi
chiéu dai moay o thi duong kinh tu dong thay doi theo. Cong nghé tham sb ¢o cac
vu diém:

- Giup ngudi k¥ su hinh thanh va thé hién ¥ tudng thiét ké theo ding quy
luat ty nhién cia qua trinh tu duy: di tir phac thao y d6 dén chinh xac héa mé hinh
rdi méi xuat tai ligu thiét ké.

- Lam cho thiét ké duoc mém déo. linh hoat. Cac san pham thiét ké co thé

stra d6i mot cach dé dang, trong bat clr A
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. . Modsl Scone
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b. Thiét ké hudng ddi tuwong

(Feature Based Design)

"T-' -

Hinh 1.2 Quan Iy mé hinh theo doi twong



Cong nghé nay danh ddu mot budc tién 16n trong cong nghé CAD. Thay vi
lam viéc voi cac doi tugng don gian nhu duong thang cung tron, kich thude, roi
rac, nguoi dung lam viéc truc tiép véi cac bé mit (tru, ren, ranh then...) v&i cac
chi tiét lip rap va cum chi tiét. Nho vay co thé tao cac mdi ghép, cac khép, cip
truyén dong nhu trong thé gidi thuc nhu hinh 1.2.

c. Thiét ké thich nghi (Adaptive Design)

Cong nghé thiét ké thich nghi 1a cong nghé méi, né cho phép tao ra cac mod

hinh “thong minh” ty thay déi kich thudc dé 1ap vira voi chi tiét ddi tng.

Hinh 1.3 Cong nghé thich nghi cua Autodesk Inventor

Nhu trong hinh 1.3: cang 1 (chi tiét thich nghi) khong lap vira véi vanh 2
(chi tiét c¢b dinh) do kich thudc ctia chung khac nhau. Sau khi lip dwoc mat bén
trai, cang 1 tu dong thay d6i kich thudc dé lap vira mit bén phai cta vanh 2. Cong
nghé thich nghi gitp cho viéc thiét ké dugc mém déo va nang suét hon.
1.3.2. Téng quan cdc phan mém thiét ké co khi:

Trén thé gi6i co nhiéu phan mém thiét ké co khi chuyén dung tinh toan bang
phuong phéap phan tir hitu han: Theo d4nh gia ciia tap chi NIKKEI DESIGN, Japan
cac phan mém CAD/CAE/CAM/CG/RP duoc phan theo cac nhom sau day:

Bdng 1.1. Nhém cdac phan mém CAD

Cao cép Trung cép Hang thép
1.UnigraphicsNX 1. Caelum XXen/Design | 1. Alibre Design
2.Pro/Engineer 2. Autodesk Mechanical | 2. from.Z

3.I-DEAS NX Desktop 3. Cosmo IntelliCAD
4.CATIA 3.ThinkDesign 4. IronCAD




5. CATIA/CADAM
6. CADDSS51
7. CADCEUS

4.SolidWorks

5. Autodesk Inventor

6. CADPAC-Fusion
7.DesignFlow

8. ICAD/SX Mechanical
Pro

9. MYPAC DRAFT &
MODEL

10. OneSpace Designer
Modeling

11. Solid Edge
12.SolidMX.
13.TOPsolid

5. MYPAC BASIS CAD
6. Para Logix
7.Pro/DESKTOP

8. Solid Station LE

9. TURBOCAD
Professional

10. Zunou Rapid 3D

14. Zunou Century

Bang 1.2 Nhém cdc phan mém CAD/CAM 3D

1. Space-E CAA v5
2. MasterCAM X

9. ESPRIT
10. MYPAC SUPER CAM

3. Caelum 2 11.SolidStation
4. Matsuura Virtual Gibbs 12. Tebis

5. NC-WORKS 13.TOOLS
6.PowerShape 14. VISI-Series
7.SURFCAM 15. VX

8. E's 3D 16. Ace CAM
Bang 1.3 Nhém cdc phan mém Surface | Bang 1.4 Nhém cdc phan mém CG
1. FreeForm 1. SufRay

2. Metris Paraform 2. 3ds max
3.ICEMSurf 3. Autodesk VIZ
4.Studio|Tool 4. Houdini
5.Rhinoceros 5.LightWave3D
6.FresDAM 6. Maya 5
7.NEOFORM 7. Shade

8. Imageware 8. 3D Atorie

9. RapidForm 9. CINEMA 4D

10.SolidThinking LT

10.STRATA3DPro
1. trueSpace REAL
12. Animation Master

Bang 1.5 Nhém cdc phan mém CAE

1.Pro/Engineer Simulation
2. ANSYS Multiphysics

13.JS CAST CAE
14. KUBRIX
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3. ANSYS DesignSpace 15. LMS DADS

4. EFD Lab 16. LMS OPTIMUS

5. COSMOS DesignSTAR 17. LMS SYSNOISE

6. COSMOS FloWorks 18. LMS Virtual Lab

7. COSMOS M 19. MSC Dynamic Designer Motion
8. COSMOS Motion 20. MSC Dytran

9. COSMOSWorks 21. Navis Works

10. Ensight 22. MSC Nastran

11. FIELDVIEW 23. MSC Patran

12. GL view 24. MSC visual NASTRAN

Céc phan mém tinh toan thiét ke trén thé gidi c6 rat nhiéu, trong bang 1.6 de
tai dua ra mdt s6 so sanh cua cac phan mém phu hop véi di€u kién thiét ké ctua

Viét Nam.

Bang 1.6 So sanh mdt s6 phan mém thiét ké & Viét Nam
TT |Phanmém |Muac do|Muac  d6 | Mac do xir Iy cac | Két qua dua
thao tac s |lien  két | bai toan vé ung | ra va mic do
dung %! cac | suat, bién dang, | sai )
phan mém | 46 vong
thong
dung
1 Autodesk désirdung | Lién két| Thira hudng céc | Tinh toan
Inventor dugc vo1 | chuc ndng cua | duge cac bai
nhiéu Autocad, 6 | toan tinh. Két
phan mém | diém no6i bat 1a|qua dua ra
khéc cong nghé thiét | cac chi thi
ké thich nghi, tirc | mau...
tr cho cac md
hinh thay ddi...
2 SAP Thén thién, | Can  céu Chuyén tinh | Biéu dd
dé sir dung | hinh may [todn cac  hé | momen, biéu
tinh manh, | khung dam | d0 luc cit,
chay (thanh gian), | bang sd liéu
cham. vo..Tinh toan cac | vé chuyén V.
hé két cau thép
c6 quy mo 1on.
3 Pro/Engineer | Kho sit|can  cau |Pay 1a phan | Pua ra cac sd
dung hinh may | mém chuyén | licu bang
tinh, chay | dung dung trong | mau khong
kha cham | thiét ké khuén |tinh  duoc
mau  boi  kha | dong chay va
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nang trong mo
hinh 3D

truyén nhiét..

Solid Edge | Than thién | Can  cau | Phan mém
dé str dung | hinh may | chuyén dé thiét

tinh manh, | ké cac vat thé

chay kha | 3D, dac biét hiru

cham. dung cho cac
nganh thay doi
mau ma nhanh.
Do d6 luén duoc
kién nghi dung
thém may 3D

Solid works | Than thién | Lién két |Pay 1a phan | It st dung dé
dé sir dung | dugc Vo1 mém mé chuyén | tinh toan, chu

mot s6 | thiét ké 3D dic yéu dung
phan mém | biét dung cho | thiét ké vat
khac cong nghé khuon | thé 3D.

mau

COSMOS Than thién, | Két  ndi | La phan mém c6 | Bang s lidu

dé sir dung | duoc kha ning phan | kém theo
nhiéu tich tuyén tinh, | mau sic thé

phan mém | phi tuyén, phan |hién mic do

tich truyén nhiét, | an toan, rat

phan tich dong|dé doc két

chay... qua dbi véi

nguoi dung.

MSC Visual |désirdung | Can cdu|La phin mém | Bang sd liéu

Nastran hinh may | chuyén mo | vé mau sic,

tinh phong dong luc|dd thi thé
hoc, kha nang | hién theo két
phan tich tinh | qua tuy dang
dong, phi tuyén, | bai toan..
tan s6. ..

ANSYS Dé sit | Két  ndi | La phan mém c6 | Pua ra cot sd
dung, than |duoc voi|kha ning phén |liéu mau sic
thién.. nhiéu tich tinh dong |thé hién mirc

phﬁn hoc két cau, phan | d0 an toan,

mém, can | tich dan hoi dén | dé doc két

ciu hinh |dan déo, phan | qua cho

may tinh | tich tuyén tinh, | nguoi dung..
phi tuyén. ..
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Qua tong hop cac phan mém chuyén dung chiing ta thdy c6 04 phan mém &
nhém cao cap “Ta Pai CAD”. d6 la: CATIA , Unigraphics, I-DEAS, Pro-
Engineer. Day 13 4 phan mém CAD/CAM/CAE cao cap nhit ma céac tip doan thiét
ké ché tao 16n dung. Phan nhiéu cac hang 16n chi dung Pro-E dé tinh CAE. CAD
cua Pro-E thi thua xa UG va CATIA. CAM thi Pro-E va CATIA thua xa UG. CAE
thi Pro-E manh hon CATIA va UG. Tuy nhién trong cac phién ban méi nhit cua
UG va CATIA thi c¢6 kém thém nhiing tinh ning mdi manh nhat cia NASTRAN
va ANSYS nén c6 thé néi vé CAE hién tai ca 3 ngang nhau. Pro-E 1a phan mém
CAD dau tién dua ra 1y luan Parametric va phuong phap dung hinh dya trén co so
““khdc hinh” nén rat manh vé Solid, con CATIA va UG 1a 2 phﬁn mém thudc vé
truong phai “Dan hinh” nén rat manh vé Surface dé duyng mit cong ty do trong
thiét ké, design, do d6 trong linh vuc thiét ké xe hoi va may bay CATIA va
Unigraphics dugc dung nhiéu hon Pro-E. Trong CAD c¢6 3 trudng phai tuong
trung cho k¥ thuat dung hinh 3 chiéu d6 la:

1) Pro-E, SolidWorks, SolidEdge véi trudng phai “Khéac hinh”, tic dung
hinh theo nguyén tac tao mot khdi Solid, rdi theo d6 khic, cét, dan boss v.v.. giéng
nhu diéu khic trén gb.

2) CATIA, Unigraphics, Rhinoceros, Space-E (Grade-CUBE) vo1 truong
phai “Dan hinh”, tir chuyén mon goi 13 tha phap LampShade. Tuc 1a giéng nhu
cong viéc dan 10ng dén, tao hinh tir nhitng mat cong phtic tap trén co s nhiing
duong cong bién 3 chiéu. Sau d6 méi dung tir mat phirc hop Surface dé tao khdi
Solid. Pay 1a Iy do vi sao trong nganh céng nghiép xe hoi ngudi ta ding nhiéu
CATIA va UG.

3) Latticer Designer, ThinkDesign voi truong phai “Nan hinh” (gidng nhu
cong viée ctia nhitng ngudi lam d6 gbém, voi cac thao tac lam viée nin, kéo gidn,
tao hinh v&i dat sét vay). Pay 1a k§ thuat dung hinh CAD 3D dung trong nganh
my thuat cong nghiép 1a mot k§ thuat dung hinh s& rat manh trong tuwong lai.

Ngoai 4 phian mém trén thi c¢6 cac phdn mém hang trung dé thiét ké 1a Solid
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Works, SolidEdge, Mechanical desktop, CADCEUS ThinkDesign 1a 5 phén mém
hang trung noi tiéng. Néu di chuyén siu vé cac linh vuc ché tao khudén duc kim
loai hoac nhua thi cac phén mém chuyén dung lam khudn la Space-E, Cimatron,
MasterCAM 1a 3 phan mém chuyén dung nhit. Trong d6 Space-E cua Japan 1a
phan mém tuong dbi dé hoc nhat. Po chinh xac cao, duoc dung rat nhiéu trong
linh vyc gia cong khuén sat va khudén gd. Cimatron mdt phan mém ndi tiéng cia
Do thai ciing dugc dung rat nhiéu, cac thu vién khudn trong Cimatron rét tién loi
cho viéc thiét ké khuon, tinh nang khong thua “Mold Tooling Design” cia CATIA
hay “Mold Wizard” cua UG. MasterCAM thi CAM rat tién loi, dé hoc nhung do
chinh xac khong cao, khong tién loi cho thiét ké khuén vi khong c6 cac phan hd
trg thiét ké khuon tu dong nhu CATIA, khong chi ¥ k¥ phan tolerance trong qua
trinh chuyén d6i dir liéu tir CAD sang CAM thi rt nguy hiém trong qua trinh gia
cong NC. Ba phan mém trén chi manh vé CAM dung dé gia cong chir khong dugc
dung dé thiét ké. Ngoai ra, néu khong c6 kha ning tiép can cac phan mém 16n &
trén thi co thé hoc AutoCAD, day la phﬁn mém ré tién, duoc nhiéu nguoi st dung.
Nhung céac tinh ning vé thiét ké thi khong bang cic phin mém cao cép. Theo
nhém dé tai thi & mirc do thiét ké va 1am viéc ¢ Viét nam thi chua can dén “Tt Dai
CAD?”, nhat 1a d6i voi cac cong ty thiét ké trong nuéc. O Viét nam CATIA duoc
dung trong HONDA va Toyota, Ford. UG dugc dung trong ISUZU, NISSAN,
CITIZEN Machinary cac hing xuong dinh liu dén GMC. I-DEAS duoc dung cho
cac hang con truc thudc NISSAN, Mazda.

Trong pham vi nghién ctru cia dé tai 04 phan mém dugc lya chon la
SAP2000, Inventor, MSC.visualNastran, COSMOS, Cac phﬁn mém tinh toan thiét
ké chi tiét may Inventor va COMOS gitip thiét ké theo tiéu chuan quy céch, téi uvu
héa két cdu. SAP2000 mang dén bang s6 liéu vé biéu dd momen, luc cét, bién
dang chuyén vi... ctia hé khung cdu truc gitip toi vu héa tinh toan hé khung.

MSC.visualNastran mang dén k¥ thuat mo phong co khi, két hgp CAD, su chuyén

14



dong, FEM va k¥ thuat diéu khién trong mot hé thong duy nhat gitip kiém tra, cai
tién tao cac mé hinh phtrc tap, kiém tra lép rap...

1.4. Tiéu chuan, Quy pham quy dinh trong thiét ké cau truc.

1.4.1. Tiéu chuén, Quy pham:

a. FEM

Tiéu chuan FEM (Federation Europe en de la Manutention) ctia hiép hoi cac
nha san xuét cau truc Chau Au.

FEM 1.001-1998 phién ban 3. tiéu chuan thiét ké thiét bi cau tryc gdm c6 9 quyén:
Quyén 1- Péi tuong va pham vi ap dung tiéu chuin.

Quyén 2- Phan loai va tai trong tac dung 1én két cdu va co cau may.

Quyén 3- Tinh toan Ung sut trong két cau.

Quyén 4- Kiém tra d6 bén mai va chon cac bd phan co cAu may.

Quyén 5- Trang bi dién.

Quyén 6- Tinh 6n dinh (an toan chong 14t) va do an toan chéng di chuyén do gio.
Quyén 7- Cac quy tic an toan.

Quyén 8- Cac thir tai va sai so.

Quyén 9- Phu lyc va chd giai cho cac quyén 1-8.

b. TCVN 4244-2005 xuat ban 1an 2, Thiét bi nang thiét ké, ché tao va kiém
tra k¥ thuat do Ban k¥ thuat TCVN/TC8 (Péng tau va cong trinh bién) ban hanh.
Tiéu chuan nay thay thé cho:

TCVN 4244-86 — Quy pham k¥ thuat an toan thiét bi nang.

TCVN 5863 :1995 - Thiét bi nang, yéu cau an toan trong lap dit va sir dung.

TCVN 5862 :1995 - Thiét bi nang, phan loai theo ché do 1am viéc.

TCVN 5864 :1995 - Thiét bi nang- cap thép, tang, rong roc, xich va dia xich.

Ngoai cac tiéu chudn trén con st dung tiéu chuén :

ISO (International Standard Organization), DIN (Deutsche Industrie
Normen), BS (British Standards), JIS (Japanese Industry Standards)
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Céc tiéu chuan trén duogc ap dung cho cac loai can truc kiéu can : can truc
oto, can truc banh hoi, can truc banh xich, can truc thap, can truc dudng sdt, can
truc chan dé...Cau truc va cé)ng truc cac loai. Cac loai may nang (xe toi chay, trén
ray, palang di€n, toi dién, palang tay, toi tay..may xay dung)

1.4.2. Quy dinh chung:

Cau truc chan dé trong cac cong trinh thuy dién 12 mot hang muc cua thiét bi
co khi thily cong, nén ngoai viéc tuan thu theo cc tiéu chuan quy pham trén cau
truc chan dé con tuan theo cac quy dinh cia TCXDVN 285:2002. Day la quy dinh
chu yéu vé thiét ké cac cong trinh thuy lgi, thay dién. Khi tinh toan on dinh, do
bén, Gng suat, bién dang chung ctia cac cong trinh thiy cong phai tién hanh theo
phuong phap trang thai gidi han. Phuong phéap trang thai téi han doé 1a phuong
phap ma két cau kim loai khong dit trong trang thai 1am viéc, ma dit trong trang
thai gidi han, ttrc 13 trong trang thai két cAu mat kha nang chiu tai, khong thé 1am
vi€c binh thuong duogc nira, hodc co bién dang qué muc, hodc phat sinh cac vét
nut. Cac trang thai gidi han vé su 1am viéc cuia két cau duoc chia thanh hai nhém:
Vé kha nang chiu lyc (cuong do va on dinh) duogc goi la trang thai gidi han tha
nhat. Vé bién dang (hodc chuyén vi) dugc goi la trang thai gidi han thu hai.
Phuong phap tinh toan theo trang thai gidi han khac phuc dugce nhuogc diém co ban
ciia phuong phap tinh theo trang thai ing suit cho phép d6 1a hé sb an toan vé
cudng va 6n dinh 1a mot hé s6 chung, do d6 khong thé danh gia ding kha nang
chiu luc cua két cau. Trong phuong phap tinh toan theo trang thai giéi han thi vé
mit cuong d6 va bién dang ngudi ta dua ra nhiéu hé sd. Cac hé sb nay cho phép

danh gia dtng kha ning chiu luc ctia két ciu cong trinh.

Bang 1.7 Hé so diéu kién lam viéc

Khi tinh d bén Kéo Nén
T6 hop tai trong | Coban | dic bigt | Pac biét co | Coban | Dic biét
khong ~ co | dong dat
dong dat
m 0,9 1,1 1,25 1,0 1,15
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Hé s6 vuot tai xét toi sy thay ddi cua céc loai tai trong trong qué trinh lam
viéc. Tinh toan theo trang thai gioi han thi nhét duoc thuc hién véi tai trong tinh
toan. Tai trong tinh toan bang tai trong danh nghia tiéu chuan nhan véi hé sé vuot
tai. Tai trong tiéu chuan l1a gia tri cc tai trong dung dé thiét ké cho timg loai két
cAu c6 tri sO gan vé6i gia tri 10n nhat khi st dung binh thuong két ciu duoc néu

trong tiéu chuan khao sat thiét ké quy dinh riéng biét cho mdi loai cong trinh.

Tén cac loai tai trong va tdc dong Hé s6 1éch tai
- Trong lugng ban than cong trinh 1,05

- Ap luc nudce truc tiép 1én bé mat cong trinh, ap luc 1

song

- Tai thang démg va nam ngang cia may nang, cling 1,2
nhu tai trong cua céc thiét bi cong nghé ¢6 dinh

- Tai trong do gid 1,3

- Tac dong cua dong dat 1,1

Hé sb sai léch vé vat liéu ny dung dé xac dinh suc khang tinh toan cua vat
liéu duoc néu trong tiéu chuan thiét ké quy dinh riéng biét cho mdi loai cong trinh
thuy cong, tiy theo két cau cua ching.

Tinh todn theo trang thai gidi han tha hai cho két cau cong trinh, dugc thuc
hién v&i hé sd 18ch tai va hé sb vé vat lidu ny; déu duoc léy béng 1, trir cac truong
hop quy dinh cu thé trong tiéu chuan khao sat thiét ké chuyén nganh. O trang thai
nay can dam bao két cau cong trinh khong bi bién dang (chuyén vi) qua 16n dam
bao diéu kién 1am viéc binh thuong cua két cdu. Noi cach khac 1a bién dang
(chuyén vi) ctia két cdu do tai trong tiéu chuan gy phai nho hon hoic bang gié tri
bién dang (chuyén vi) giéi han cho phép.

A<A g

Trong do:

A - Chuyén vi (bién dang) cua két cau.

Agn - Chuyén vi (bién dang) gi6i han cho phép cua két cau.

Hién nay, trén thé gidi phuwong phép tinh toan thiét ké theo trang thai gi6i
han dang dugc phd bién. Lién x6 cii va Nga dua ra tiéu chuan CHulT 33-01-2003
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(Cac quy dinh chii yéu vé thiét ké), tiéu chuan ndy tuwong duwong tiéu chuin
TCXDVN 285:2002. Dirc dua ra tiéu chuan DIN 19704, tiéu chuan thiét ké va tinh
toan thiét bi co khi thuy cong (Criteria for Design and Caculation Hydraulic steel
structures) ciing st dung phuong phép tinh toan két ciu thép theo trang thai gidi
han. Cac tai trong va tac dong Ién cong trinh co khi thuy cong dugc xac dinh theo
céc tiéu chuan TCXDVN 285:2002; 14 TCN 56:88, cac tiéu chuin cta Lién x0 cii,
Nga CHul] 33-01-2003; CHulT 2-06.06.85; CHul] 7-81 va hoi dong dap 1én qubc
té- Uy ban vé linh vuc dong dét cho thiét ké dap (IcoLD Committee on Seismic
Aspects of Dam Design).

Xac dinh cdp do cong trinh theo TCXDVN 335:2005 tiéu chuan thiét ké k§
thuat cong trinh thuy dién Son La.

Tinh toan 6n dinh va do bén theo cac tiéu chuan ciia mot s nude nhu My
EM 1110-2-1702 (US army Corps of Engineers USACE: hi¢p hoi cac k¥ su quan
do1 My).

Cac ndi dung tinh toan, cac gia dinh truong hop tinh toan, so dd tinh toan
cho cong trinh phai phil hop v6i kha ning c6 thé xay ra, tuan thi day da céc tiéu
chuan khao sat thiét ké hién hanh va cudi cung tim ra 10i giai bat loi nhat. Khi tinh
toan cac két cAu cong trinh xét t&i ndi luc phat sinh chung do bién dang gay ra. Su
bién dang nay phai nam trong giéi han cho phép, khong gay bat loi cho khai thac
va do bén, bién dang cua cong trinh, két cAu cua tung bd phan hodc gilta cac bd
phén v6i nhau.

1.5. Két luan:

Qua nghién ciru tim hiéu vé tinh hinh nghién ctru st dung cac phan mém
trén thé gioi, tong quan vé cac phan mém, cac tiéu chuan quy pham, cac quy dinh
chung vé thiét ké cau truc nhom dé tai lya chon 04 phén mém SAP2000,
MSCyvisual nastran, Inventor va Cosmos. Bo phan mém nay 1a bd cong cu day du
hoan thién phuc vu cho vi¢c tinh toan thiét ké cau truc chan deé, phu hop véi diéu
kién khai thac sir dung tai Viét Nam.
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CHUONG 2.

GIOI THIEU CONG DUNG CAC PHAN MEM THONG DUNG

2.1. SAP2000.

2.1.1. So lwoc vé phan mém SAP2000.

2.1.1.1. Trinh tir gidi todn bang phan mém phan tir hivu han:

Cac phan mém phan tir hitu han déu c6 mot nghi thire lam viéc gidng nhau,

chi c¢6 cach thirc giao tiép 1a khéc
nhau, trinh ty gidi mdt bai toan duoc
chia thanh cac budc (hinh 2.1):

Bude 1: Chuyén tir so d6 két
cAu sang so do tinh.

- Xac dinh cac yéu cau tinh
toan, két qua can tim.

- Xac dinh dang hinh hoc cua
két cau.

- Xac dinh tai trong. ...

Bude 2: Roi rac héa két ciu,
chon loai ph'?m tir mau thich hop.

- Panh s6 cac diém nat phan

tu.

- Phan chia cac phuong an tai
trong.

- Nhap dir li¢u

Budc 3:

- Thuc hién giai bai toan.

- Kiém tra dg chinh xac cua két qua.

Burdie 1

2{Ac dinh cac yéu to dau vao

.
L

-

Budc 2 (pre-processing)
Thizc hidn cic bude tifn =i Iy

Mhip: Dt lidu diéu khién, nit,

han tiy, tai trong. ..
kp g /

Budc 3 (processing)

Thure hidn gidi va kidm tra két qua

h

Budc 4 (post-processing)
Bidu didn két qua (GRAPHICE)

Hinh 2.1 Cdc buéc tinh todn bang SAP

- Hi¢u chinh dit li€u ban dau néu can thiét.
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Budc 4:

Biéu dién két qua

Xt 1y két qua néu can thiét.
St dung két qua.

2.1.1.2. Kha nang va nguyén ly hoat dong cua SAP:

Cdc tinh néng giao tiép:

D@ dang sir dung, giao tiép d6 hoa truc tiép trén cac ctra s6 man hinh.

HO tro cac cong cu manh nhu CAD dé nhanh chéng xay dung mé hinh.

HO tro tiéu chuan thiét ké ciia Hoa Ky va cac nude khac.

Cung cip nhiéu tinh ning manh dé mé ta 10p cac bai toan phd bién trong
thuc té k¥ thuat bao gém: cau, dap chin, bon chira, cac toa nha...Céc giao tiép dd
hoa dua trén cac ctra s6, cho phép nhanh chong tao ra cic mé hinh tir cac mau thu
vién sin c6. Tat ca viéc chinh stra, thay d6i...phéan tich noi lyc cling gidng nhu
biéu dién va thiét ké déu duoc thuc hién mot cach giéng nhau. Ngudi dung hoan
toan co thé thao tac truc tiép trén cac hinh anh dd hoa hai chiéu, ba chiéu (2D,
3D).

Cdc kha nang tinh toan:

Phan tir mau gdm c6: thanh dan, dim, tim vé mang, phan tir 2 chiéu-ting
suat phang, bién dang phang, ddi xung truc, phan tir khdi, cho t&i phan tir phi
tuyén.

Vit lidu c6 thé 1a tuyén tinh dang huéng hodc truc hudng va phi tuyén.

Céc lién két bao gom: Lién két cing, lién két dan hoi, lién két cuc b khir
b6t cac thanh phan phan luc.

Pa hé toa do: co thé dung nhiéu hé toa dd dé mo hinh hoa tirng phﬁn cua két

Nhiéu cach thirc rang budc cac phan khac nhau cta két cau.
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Tai trong bao gém cac lyc tap trung tai nut, ap luc 1én phﬁn tr, anh huong
cua nhiét dg, tai trong phé gia tdc, tai trong diéu hoa va tai trong di dong...chung
c6 thé dit tai nat, hodc phan bd déu, hinh thang, tap trung va ap luc lén phﬁn tur.

Kha nang giai cac bai toan 16n khong han ché an sb, giai thuat 6n dinh va
hiéu suét cao.

Cdc phan tich cho bai todn két cau bao gom:

+ Phan tich tinh (Static analysis)

+ Tinh tan s6 dao dong riéng va cac dang dao dong (modal analysis).

+ Tinh d4p ting dong luc hoc (Response analysis) voi tai trong ngoai thay
d6i theo thoi gian, hay pho gia téc (thudng dung cho tai trong 1a dong dat).

Céc phuong 4n tai c6 thé két hop véi nhau.

Mot két cau c6 thé ¢6 nhicu loai phan tir mau.
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Nguyén Iy hoat dong:

Nguyén 1y hoat dong dugc minh hoa nhu so @b hinh 2.2:

e diém | | Giao phén t| [v& dueng|| Chia nhd |

|\a’é tam tir giéc”\e’é nhanh

s 1
digm (., 2)

!

THU VIEN MAU PHEF BIEN BOI HINH HOC
Template

MO HINH
(DA tuong)

Mhigt dd

Trong Iwong

i s
E;.L.f,jng P-4 | prestress TAM,TL:J‘ CAC
(Line) (tri, gquad)
~ =1 r
| vatlien | = Segmert | VAT LIEU Béng huéng
* ~{Hinge | (Materials)
Tigt oién Local Axes |
T =T TIEt aien Plate shel
' (Shell) (section) As0lid, plan
: ¥

-—| Y, curdng tJL'rt:|

[[AI TRONG BONG [T HOP TAI TRONG

|

{Load comnation)

-—)—{T,Eu TRONG TTNH\

T&i 1Ap chu ky

[T3i ham ther gian|—=

Taidi ddng

|

PHAN TiCH
(Anakysis)

Lurc phén

Lirc not

[PHAN TicH TiNH] [PT DAP NG || TiM TAN SO DAC BONG| [P TICH PHI TUYEN|

#

!

#

]

Chan tiéu chudn

2.1.2. Két ciu hé thann.
a. Hé thanh dan:

]
THIET KE
(Design) —|Két cAU

KEt cAu thép

he tﬁng|

Hinh 2.2 Nguyén ly hoat dong cua SAP

Trong SAP2000 phén tir thanh dan 1a mot truong hop dac bigt phén tir thanh

dam (frame element), khi két cau 1am viéc dudi su tac dung cua tai trong ngoai thi

trong thanh chi c6 duy nhat mot thanh phﬁn noi luc duy nhét lyc doc. Phan tu

thanh dan c6 cac diém dac biét sau:



Mot phan tir ¢ 2 nit.

D6i voi hé két cau dan khong gian, mdi nit ¢ 3 thanh phan chuyén vi (bac
tu do) bao gém cac thanh phan chuyén vi thang dimg Ux, Uy, Uz. Trudng hop hé
phang thi chi c6 2 thanh phan chuyén vi thang, chung phu thudc vao mit phang
lam viéc cia két cAu. Vi du mit phéng lam viéc la OXY thi chi c6 2 thanh phﬁn
chuyén vi Ux, Uy cho mdi nit. Cac thanh phan chuyén vi xoay khong ton tai do
gia thiét ban dau, cac mat dan lién két cac thanh 13 nhitng khép 1y tudng. Do do
trude khi thyuc hién qua trinh giai can chon sd bac tu do caa nat thich hop.

Trong giai thuat 1ap ma tran do ctimg cta phan tir thanh sir dung cong thirc
chung tinh ma tran dg cting téng quat cho thanh chiu luc phtic tap, do vay ton tai
thanh phan d6 cing udn va xodn trong ma tran phan tir. Trong thyc hanh, dbi véi
hé dan cho chi xét dén d6 cung doc truc (kéo, nén) cta phan tir, cho nén trong s
cac dic trung hinh hoc ctia mit cit ngang chi can khai bao duy nhat gia tri dién
tich tiét dién (cross section area), cac gia tri dic trung khac duoc gan bang khong.

CAc tai trong tap trung (duy nhat cac thanh phan lyc, khong c6 thanh phan
mo men) va khdi luong thu gon (lumping mass) chi dugc dit tai nit.

b. Két cAu Hé khung:

Céc dic tinh chung ctia phan tir thanh dam:

Phén tir thanh ddm dugc mo ta boi dudng truc ctia né 1 doan thiang gisi han
bai hai diém nat co6 toa do xac dinh trong khong gian.

M&i nuat ¢6 6 bac ty do gdbm 3 thanh phan chuyén vi thang va 3 thanh phan
chuyén vi xoay. Noi luc trong phan tir gdm c6 6 thanh phan: luc doc, moment
x0dn, 2 moment udn va 2 lyc cit.

Doc theo chiéu dai cta phan tir, moment quan tinh cua tiét dién c6 thé thay
ddi theo luat tuyén tinh, parabol, hay bac ba.

Tai cac nat & 2 dau phﬁn tr co thé dat cac lién két cuc bo dé gidi phong mot
thanh phan ndi luc nao d6, hodc ciing c6 thé xem xét doan lién két dau phan tir c6

dd cung vo cung.
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Tai trong dit 1én phan tir thanh co thé 13 tai trong tap trung, phan bd hay
trong lugng ban than. Cuong do tai trong ciia cac diém doc theo chiéu dai cua
phan ttr ciing c6 thé thay ddi bat ky.

Céc dac trung hinh hoc va vat liéu cua phén tu:

+ Pac trung hinh hoc:

Do tinh chat lam viéc trong khong gian, trong trudng hop tong quat tat ca
cac thanh phﬁn do cting kéo nén, udn, cét, xoan déu tham gia lam viéc. Vi vay can
thiét phai khai bao tt ca cac dic trung hinh hoc tuong tmg véi cac thanh phan do

cung. Trong SAP vat li€u 1a mot tinh chét cua dic trung hinh hoc.

Thanh phan d6 ctng Dac trung hinh hoc Ki hi¢u
Kéo nén doc truc Dién tich mit cit ngang A
Ubn (trong 2 mit phang) Moment quan tinh udn I, I;
Cit (trong 2 mat phfmg) Dién tich cit Agy, Ags
Xoan Moment quan tinh xodn J

Loai vat liéu tuong ing cua tiét dién MAT

Trong céc trudng hop dic biét nhu két cau hé dan, hé khung phang tuy theo
két cdu cu thé ma co thé bo bot di mot vai thanh phan d6 cing nao d6 bang cach
khai bao chiing c6 gia tri bang zero.

Trong SAP c¢6 3 cach khai bdo dac trung hinh hoc cho tiét dién: khai bdo tat
ca cac dic trung hinh hoc cua tiét dién; chi dinh tiét dién mau tir cac thu vién; chi
dinh loai tiét dién c6 hinh dang chuén, chuong trinh s€ tu dong tinh cac dac trung
hinh hoc. SAP cung cap mdt thu vién thép dinh hinh theo cac tiéu chuédn theo céc
file AA6061-T6.pro : tiéu chuan nhom hinh ctia My.

AISI3.pro : tiéu chuan thép hinh cia My
BSShapes.pro : British tiéu chuan thép hinh
Chinese.pro : tiéu chuin thép hinh cta Trung qudc
CISC.pro : tiéu chuan thép hinh cia CANADA
EURO.pro : tiéu chuan thép hinh Chau Au.
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Ngoai ra chuwong trinh ciing cho phép tao ra cic thu vién riéng bang cach
dung tién ich proper.exe mot modun kém theo phan mém.

2.2. MSC. Visual Nastran.

Do6i v6i nhitng ngudi thiét ké trong cac linh vuc cong nghiép, thiét bi cho
xay dung, thé thao hay giai tri, thiét bi y té, chi tiét dong co may, thiét bi ticu
dung... thi c6 1& quan tAm hang dau cua ho 13 mudn biét san phim cua minh vén
hanh nhu thé nao trong diéu kién thuc té. Nhu vay nhu cAu vé mot san phﬁm mo
phdng that nhat hoat dong cua mot thiét bi co khi 1a ¢ thue. Co khéa nhiéu phﬁn
mém c6 kha ning thyc hién chirc ning mo phong tuy nhién dang quan tAm hon ca
12 phan mém MSC.visualNastran ctiia hing MSC.working Knowledge. Mot phan
mém két hop ky thuat sing tao, quan sat trén moi truong CAD.
MSC.visualNastran két hop mé phong chuyén dong tién tién va k¥ thuat phan tich
phan tir hitu han tinh vi nhung lai rat dé sir dung.

2.2.1. Khd ning két hop va kha néng siv dung:

MSC.visualNastran (MSC) két hop hoan toan giao dién tong hop véi phién
ban méi nhat cua Autodesk Inventor va Mechanical Desktop. Nguoi st dung ¢
thé toi wu nhirng thanh cong cu va I¢nh cia MSC dé thuc hién chuc nang nhu
trong hé théng CAD. Cong cu Automatic Constraint Mapping (ACM) chuyén doi
nhing chi tiét, ban vé& lap va thong tin rang budc lip rap trong CAD.

Cong cu CAD Associativity s& cip nhat nhitng dir liéu thay ddi trong phan
mém CAD vao trong MSC.visualNastran. CAD Associativity s& ghi nhan mdi
quan hé gitra nhiitng d6i twong trong md hinh va nhiing ddi tuong trong
MSC.visualNastran cta ching (nhitng khéi, diém lién két, lién két) va ghi lai
nhitng bd sung bat ky, tic dong xoa, thay doi...dd thuc hién trén mé hinh
MSC.visualNastran.

Hinh dang tir mdi hé thong CAD 4o c6 thé duoc truy cdp sir dung nhiing tiéu
chuan: ACIS (SAT), Parasolid (x_t), STEP (AP203), IGES, STL. Hinh déng
chuyén tir CAD sang MSC hoan chinh sau d6 phu luéi tinh tng suat giita cac chi
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tiét. Nhu vay co6 2 kha nang két hop trong MSC, cach thir nhat 13 sir dung cac mo
hinh 3D chuan, cach nay c6 thé tién hanh cho bt cir phdn mém thiét ké 3D nao,
tuy nhién lai ¢6 ddc diém kho khan khi tién hanh 1ap rap cac khdp va cach thir hai
d6 1a dung lién két truc tuyén d6i véi cac phan mém Solidwoks, Pro-E, Solid
Edge, Mechanical Desktop. Mot kha ning to 16n khac cia MSC ma cac phan mém
mo phong khac khong co d6 1a kha niang két hop voi Simulink mot phan mém phd
bién ctia MathWorks nha sang tao ra MATLAP. Cho phép mé phong hé thdng 16n
gbm ca thuy luc, dién tir va diéu khién.

Mot s6 kha nang cia MSC.visualNastrans (MSC)

M0 phong chuyén dong voi do chinh xac cao: chuong trinh ¢6 kha ning mé
phong tit ca cac loai chuyén dong tir don gian dén phirc tap v6i do chinh xac va
chan that cao nhat.

- Xuét céc tham s6 do luong:

* Vi tri, van tdc thang, van tdc goc va gia tdc.

* Rang budc ung suat, chiéu dai, vi tri, luc va moment.

* Luc ma sat va sy va cham.

* Tim ra sy ddi 1ap va khoang cach gan nhat giita céc chi tiét.

- biéu khién chuyén dong:

* Cac dong co va co cdu chap hanh.

* Luc tap trung, moment, luc phan bd va ung Suét.

* Bang thong sd dau vao, con truot...diéu khién Simulink.

- FEA

* Ung suat, strc cang, do vong, do dao dong, dan hoi, truyén nhiét.

* Két qua FEA va vung an toan.

- Rang budc:

* Piém cb dinh, quay tron, hinh cau, ranh.

* Tay don, day thung, 16 xo0, banh ring, day dai...

* Ong 16t va cac dic diém chung...
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* Rang budc thich hop cho viéc tinh bang FEA.

- Tich hop phan tich chuyén dong va (g suét:

* Poi Iy tap trung thanh luc phan bé.

* Chuyén thong tin quan tinh cho viéc tinh toan tmg suat cia chi tiét.

* Tinh toan Gng suat tai mdi bude.

* Tan dung k¥ thuat phan tich phan tir dé giai quyét nhiing rang budc lap rap
du thtra.

- Ghi chu thich va kich thudec:

* Chir va dong chu thich, vécto.

* Khoang cach va kich thudc ban kinh...

- Kha ning trinh dién:

* Tich hop lién tuc voi sy md phong vat 1y.

* Thé hién két qua mé phong tng suét.

* “Auto-explode” cho su thé hién su lap rap phan ra.

* T6 bong, render bé mat.

* File video AVI.

- Xuét két qua:

* Dit liéu hé mét tir sy mo6 phong phan mém.

* MS Excel.

* File hinh anh JPEG, TIFF va BMP.

* File VRML va HTML cho sy phan b6 mé phong trén web.

Mot kha nang dac biét nira cua MSC la kha nang lap trinh diéu khién mo
phong chuyén dong cua cac d6i tuong.
2.2.2. Cdc thanh phdn co ban ciia mét ieng dung:

Moi tmg dung déu duoc xay dung tir 3 thanh phan co ban 1a: cac khéi vt
thé (body), khdp (constraint) va mat lién két (coord), ching lién két véi nhau tao
thanh mot hé théng hoan chinh, so do lién két giita chung dugc mo ta bang so dd

sau (hinh 2.3, hinh 2.4).
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Body QC Constraint )}I Body

Coord Coord

Hinh 2.3 Lién két cdc vit thé

Hoac

Body Q( Constraint J}I Ground

Coord Coord

Hinh 2.4 Lién két vit thé véi nén
* Body : 1a cdc mo6 hinh 3D duogc v€ ngay trong chuong trinh hodc trong céc
phan mém CAD khéc, dugc dong goi dudi dang file chuan va duoc xuat ra phan

mém MSC.

Hinh 2.5 Bo chay cau truc dwoc vé bcing Inventor

* Constraint : 1a hé thong cac khdp lién két va cac co cdu tac dong. Ngoai
cac khép nhu khép cling, xoay, trugt, cdu, xoay trugt... Constraint (hinh 2.6) con
bao gém: dong co, co cAu tac dong Linear Actuator, thanh ndi, day ndi, 10 xo

thang, xoan...
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Hinh 2.6 Hé théng cdc khép lién két khi tao mé hinh

* Coord : 1a cac mat phang dinh vi khi tién hanh ndi cac body bang cac
constraint, vi tri va hudng ctia cac coord quyét dinh vi tri va huéng cua lién két
(hinh 2.7). Vi vdy can dinh vi that chinh x4c cac coord dé c6 thé moé phong chinh

4

Xac.

| s
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Hinh 2.7 Mat phang dinh vi khi mé phéng trong MSC

2.3. Inventor va Cosmos.

2.3.1. Phian mém Inventor

2.3.1.1.Gidi thiéu so lugc vé phcfn mém Inventor.

Inventor 14 phan mém thiét ké co khi dic sic cua AutoDesk. Trong Inventor
tich hop cac cong nghé va chirc ning mdi nhat trong linh vuc thiét ké:

- Thiét ké hoan toan theo tham sb (Parametric) va h]ong ddi tong (Feature
Based). Qua trinh thiét ké dugc thuc hién theo quy trinh thuan: Phéac thao -> Mo
hinh -> tinh to4n -> Chinh stra -> Xuat két qua.
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- Tro gitip thiét ké chi tiét thuong va chi tiét tir vat liéu tim (Sheet Metal),

lap rap.

- La mot trong s6 it phan mém c6 kha ndng tao mo hinh trinh dién dong

(Animation) @é thir nghiém va biéu dién hoat dong cua co cau.

- La phan mém duy nhét chuyén truc tiép ban vé& 2D cua AutoCAD thanh

mo hinh 3D.

- La phan mém duy nhét ¢ cong nghé thiét ké thich nghi (Adaptive Design),

cho phép mot chi tiét ty dong thay ddi kich thude (thich nghi) dé lap vira chi tiét

cung cap.

- Puogc xép hang dau vé tinh dé sir dung trong cac phan mém CAD nbi tiéng

hién nay. Hau hét thao tic duge thuc hién b?mg kéo tha, st dung giao dién

Windows chuén, hé théng tro gitip va hudng dan st dung hoan hao.

- Trén nén Inventor c6 thé tich hop nhiéu phan mém CAD/CAM khac cia

hau hét cidc nha phat tricn phan mém ndi tiéng trén thé gidi, nhu Adams,

SolidWorks, Patrace.

Bang 2.1 sau ddy so sanh tinh ning cta cic phan mém CAD hang dau trén

thé gi6i do TechniCom, mdt hang chuyén tu vin CAD/CAM thuc hién.

Bang 2.1 So sanh tinh ndng ciia mét s6 phian mém CAD

Solid

Tinh chit va chirc ning Inventor10 Solid Works Pro/E.
Edge 2001 2001

Trao db6i dit lieu voi DWG (cho | v VvV v vV vy

ACAD2000i, 2000, R12-R14 va DXF

cho R12)

Cong nghé thiét ké tham sd vvv vV vV VY

Thiét ké thich nghi vV Khéng | Khong | Khong

Moéi  truong lam  viéc tap thé | v VY v'? v'? 44

(Collaboration)

Cong nghé kim loai tAm (Sheet metal) | v'vV'V/ vV v vV

Test ldp ghép va chuyén dong 2D, 3D vV Khéng | Khong | Khong

Dung tham sb cho ban v& 2D vvv v vV v

Hé thong tro gitp va hd tro tién loi vV v 4 v
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Tu dong tao kich thudc, lién két cho | VvV v v Vv
phac thao (sketch)

Tu dong stra 16i dit liéu chuyén tir| v vV v v v
AutoCAD.

H) tro cac profil giao nhau vV Khong | Khong | Khong
H trg nhiéu profil trong phéc thao vV v vV vV
Chia sé dit licu DWG trong phéc thao vV Khong | Khong | Khong
Tinh toan thiét ké cac chi tiét may vV Khong | Khong | Khong

Bang 2.2 Minh hoa cdc tinh nang va tién ich cua Inventor

*r it
T
| ] |-.-I |-_
Chi tiét dau rudi va cum thudc Ban vé lap xuat tir mo hinh lap

ngam AK rap

MMe AR aenlokn DE+
$e e | = e =

Eama

odesh Inventas fim) - [Cum b K
snmwmmmmﬂn alofx
| D-FE & R @O EOARR S ee- | D+
| [y Soece [ | 1 S| R usden + com [ =1 misagn [ Toascty

el )
m:_muﬁw_

Q|r¢ ok g 7 P ]

-
s o e - =i

Chi tiét tir kim loai tAm Hé théng quan 1y du an
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Mo hinh thiét ké theo cong nghé

thich nghi

H E‘_’ Autodesk Inventor - Tutorials (O x]

5 Getting Help

In addition to these tutorials, the
Autodesk Inventor Design Support
System includes the following
infarmation:

Guick Start

Help Topics

what's New

Wisual Syllabus

« Inventar Updates

Click the Help button below to learn
about aceessing each of these options.

o) fallR1) >

Hé thdng tro gitp nhiéu kénh

File Wiew Opbons felp
i} - B o
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Tearmmizsun Mecharism
Baam Component Geneator
Lobusan Compore—d Liermal
Tolesance Calculstor

Prale Micharacal Cakculsins

Use fo check, th

erramales several shecs v
detign/abomed pull thess, o

1 et
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ho caimy the iequied load it telected [taking Into sccount the ipecifed
acfih f The

Sundudr 150 % Conleed selechon | T Macharicd Caculston X
3 Componert Ganeisots
Tw Mechanicsl Calculsion W
= &3 Enginesr's Handbook
i Joe Wk
wekd Jort ok Jort CLrpng Joet Pl e
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reveserreroeray | psibhe Ms accordng o the specied e and mren
h "The sk
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< »

LR

Giao dién mé hinh tinh to4n chi tiét may

Limits and Fits Mecharical Coleulator ' 150 26111568

e coune: &

2.3.1.2. Kha néng tinh todn chi tiét may ciia Inventor.

Cong cu Design Accelerator 1a mot md dun tinh toan thiét ké chi tiét may

hién dai cia Autodesk Inventor 10. Thong s6 duéi ddy thé hién kha nang tinh toan

cua md dun nay.

Kha nang tinh toan chi tiét may:

Tinh toan kiém tra mbi ghép bu 16ng - dai ¢ (bolted connection)

Tinh toan b truyén banh rang tru (spur gears)

Tinh toan bo truyén banh ring con (Bevel gears)

Tinh toan bo truyén truc vit-banh vit (Worm gears)

Tinh toan b truyén dai (V-belts)

Tinh 6n dinh cua chi tiét chiu kéo, nén (column)

Tinh toan bo truyén dai rang (Synchronuos Belts)
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Tinh toan thiét ké bo truyén xich (Chains)

Tinh va chon then bang (key)

Tinh chon then hoa rang than khai (involute splines)

Tinh chon then hoa rang chir nhat (straight-sided splines)

Tinh toan mbi lép bac, truc (Fress fit)

Tinh toan tai treo moc (clevis pin)

Tinh toan chdt try (pin)

Tinh chon 6 lan (bearing)

Tinh chon 16 xo céc loai (spring)

Tinh toan thiét ké truc (shaft)

Tinh toan dam (tiét dién mit cét chuin)(beam)

Tinh toan thiét ké co cdu cam (CAM)

Tinh bén méi ghép ren (Power screw)

Tinh toan mdi han gidp mbi (Welt joint)

Tinh toan méi han chong (Solder joint)

Tinh méi ghép ranh thanh din hudéng kep, con.. (clamping joint)

Tinh toan 6 truot (Plain bearing)

Tinh céac truong hop co cdu Phanh (brake)

Tinh toan tim ban mit (plate)

Tinh toan cac mbi lap (limits and fits)

Tinh toan dung sai chudi kich thudc (tolerance caculator)
2.3.2. Phin mém Cosmos Design Star

Trong bd phan mém COSMOS thi Cosmos Design Star 13 mdt phuong an
trg giup thiét ké méi gitip cac k¥ su c6 thé tinh toan kiém nghiém lai mau thiét ké.
Phan mém nhanh chéng chimg minh hiéu qua va nhanh hon cac phuong an tinh
toan truyén thong théng thudng. Do vay COSMOS tré thanh bo phan mém tinh

toan kiém nghiém pho bién trén thé gidi.
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Nho hd tro kha nang tinh todn két ciu, CosmosDesignSTAR cho phép md
rong kha ning tinh toan thiét ké chuyén nghiép bao gdm mo phong chuyén dong,
mo phong chuyén dong roi, tinh kiém nghiém strc bén cho hé két cau, tinh bai toan
phi tuyén, tinh nhiét, tinh dong chat Iong va cidc md hinh truyén dan dién tir.

a. Kha ndng tuong tac:

Cosmos tuong thich véi tat ca cac chuong trinh tro gitip thiét ké ba chiéu.
N6 hoan toan tuong thich voi1 chuong trinh Autodesk Inventor, solidworks, cho
phép tin dung cac hé mau ddng nhit (khong co vét cat, vét han) ma khong can
nhap lai dit lidu véi mdi thay doi cua chi tiét.

Cosmos ciing cung cap kha niang doc cic ban thiét ké ctuia Pro/Engineer, cac
mau file cia CATIA, vi du nhu céc file *.IGES cho c4 hai loai file thiét ké chi tiét
va file thiét ké 1ap rap. Cosmos xay dung trén nén tang hat nhan 1a nghién ctru loai
mau dic (parasolid) ciing hd tro hai chuan ACIS va STE AP203. Miu kiém
nghiém c6 thé dé dang tich hop vao Comos dé tinh toan va danh gia tir bat ky
chuong trinh nao dudi day: nhu Autodesk Inventor, Solid Edge, Solidworks,
CATIA, Pro/Engineer.

b. Kha nang tinh toan:

Kha nang tinh cuia COMOS duogc mo ta nhu trong bang 2.3:

Bang 2.3 Kha nang tinh toan cua COSMOS DesignSTAR

Kha nang tinh toan | Kha nang thiét | Tinh chuyén | Tinh  chat trén
ké nghiép chuyén nghi¢p

Phén tich vo v v v

Hé 1513 ghép va dk v v v

lién két

Bai toan tuyén tinh v v v

tinh

Tan s6 6n dinh v v

Nhiét v v

Stic bén moi v v
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Chuyén dong roi v v
Trao d6i FEA v v
M6 phong chuyén Ho trg Ho trg Ho trg
dong

Bai toan phi tuyén v

Vit liéu Composite v
bong hoc v
Bai toan dong chét HO tro HO tro HO tro
long

Bai toan dién tir HO tro HO tro HO tro

c. Kha ning tinh toan tro gitip thiét ké manh mé:

Hb tro tinh toan (Analysys Advisor): hudng din nguoi thiét ké ciing nhu
nguoi moi bat dau qua timg bude cu thé véi nhitng van dé tinh toan. Giap d& giai
quyét nhitng thic méc lién quan toi phuong phap st dung, 1am sao dé tao ra lui
phﬁn ttr hitu han, 1am sao dé thé hién két qua tinh toan.

Thu vién tinh toan (Analysys Library): Tao ra nhitng mau c6 dic tinh toan
thuong str dung nhu cac luc, cac phén bo tro, cac diéu kién bién. Nguoi thiét ké co
thé dé dang st dung céac thao tac kéo tha cac miu thudc thu vién dé c6 thé tao ra
cac luc dat, cac phén bo tro 1én mdt miu bat ky.

Lién két cing (Pin Connector): M6 phong hiéu tng lién két hai thanh phan
bang mot lién két c6 bién dang. Khong can phai mo ta cac lién két co bién dang
trong khi mo phong. Ngoai ra cac lién két c6 bién dang c6 thé mé ta duoc céc tai
trong kéo nén dat trudc.

Lién két bang then, chdt truyén (Bolted Connections): M6 phong mdi ghép
then hay truc truyén gitta hai thanh phan dugc lién két v6i nhau. C6 thé mo phong
dugc momen xodn phu thudc vao diéu kién lién két.

Lién két han (Spot Weld connector): M6 ta mbi han dé tinh toan cac chi tiét

dang tam han voi1 nhau.
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Tinh toan dan hoi (Elastic Support): M6 phong kha ning hoat dong linh hoat
cua h¢ khung duoi tac dong cua su rung dong.

Truyén dong xich (Link Connector): M6 phong lién két hai thanh phan nam
tai hai vi tri xa nhau lién két véi nhau bang truyén dong xich.

Mit phang 4o (Virtual Wall): Dinh nghia lién két gitta mot mau véi mot mit
phang 4o.

Chét dinh vi (Hinge Restrain): M6 ta dinh vi bang chdt cho cac truong hop
bé mit dang tru nhu céc 16 hay cac truc.

Nghién ctru kiém nghiém (Analysis Research): Nguoi dung c6 thé tim kiém
cac tu lidu vé cac loai vat liéu trén trang matweb.com va truy xudt tai nguyén cta
cac san phém COMOS khac, hd tro cac chuyén dé, tai liéu, hd trg ban quyén.

Kiém tra va dap (Drop Test): Kha ning kiém tra va dap giup kiém nghiém
san pham thiét ké nhu 1a mot vat thé dang chuyén dong roi. N6 gitip nguoi thiét ké
kiém tra mau roi thuc té tir d6 cao khac nhau.

Moi twong quan giita két qua kiém tra voi két qua tinh toan caa COMOS: So
sanh cac két qua tinh toan nhu ng suit bén, Gmg suat moi va cac chuyén vi véi
cac két qua do tir cac kiém nghiém vat 1y.

Tai trong dinh hudng: Pinh nghia tai trong dinh hudng phat sinh tir cdc mat
tru tiép xUc vo1 nhau. Cac tai trong dinh huéng nay ty dong thé hién nhu cac tai
trong khong dong déu trén bé mat lién két.

Luc va tai trong phi tuyén (Non-Uniform Force and tai trong): M6 phong
cac luc va ap sut da dang.

Nghién ctru theo tham sé (Parametric Studies): Tong hop tat ca cac lyuc, vat
lidu, cac kich thudc hinh hoc nhu cac thong sb tinh toan. Str dung bang thong sb
thiét ké coi nhu bién sd trong sudt qua trinh tinh toan miu mot cach phong pha dé
du tinh céc su kién s& phat sinh. Ngoai ra, két qua tong hop cac bién sé cho mbi

mAu tinh toan déu duoc trinh bay.
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Mo phong chuyén dong (Motion Simulation): Phéan tich bang tinh ning cia
phan mém COMOSmotion cho phép nguoi thiét ké sip xép cac dong co, co ciu
truyén dong, xac dinh muc ti€u thu cong suét, lién két cac 16p, phat trién cac két
cau cam, diéu tiét truyén dong, quan Iy cac bac, dim va dua ra quyét dinh cho céac
lién két gitta cac phan.

d. Khé nang tao ludi do:

Lu6i hon hop (Mixed Meshing): Tinh toan kiém nghiém cac hé lap rap céac
d6i tuong day hay mong mot cach hiéu qua bang cach st dung hé ludi dic cho cac
vat thé day va st dung mau dang vo d6i voi cac vat thé mong.

Hé lap rap ghép 1ong (Assemblies with Clearances): Hau hét cac mau hé déu
c6 khoang hé nho giita cac phan dé 1am dung sai khi san xuat. Nguoi thiét ké co
thé lién két cac phan ma tham chi cac thanh phan khong nhét thiét phai tiép xuc
(cham) vao nhau.

Hb trg da hé (Multi-body Support): Cho phép tinh toan cac phan cia hé da
vat thé. Nguoi thiét ké co thé dung chung céac loai ludi (ludi dic va vo) va dinh
nghia diéu kién tiép xuc giira cac thanh phan trong hé véi cac phan con lai.

Lién két giita cac bé mit lién tuc (Enhanced No Penetration Surface-to-
surrface Contact): diéu kién tiép xtc mit co thé dinh nghia gilta cic mit ca cic
thanh phén trong hé (déi v6i cac mau tinh va cac mau tinh toan nhiét). Cai thién do
chinh xé4c 1a mét tinh niang cuc ky quan trong trong tinh toan tiép xuc cho hé vat
mau c6 cac thudc tinh vat liéu khac biét.

e. Tinh toan nang cao (Advanced Analysis):

Tinh toan sttc moi (Fatigue Analysis): Thuc hién tinh sirc bén méi dé dy
doan cac dang hong cua cu truc dudi tic dong cua cac tai trong tuan hoan.

Luu trir cac tai trong moi (Fatigue- History data): Céc bién sé da dang giup
lIuu lai cac dir kién tai trong tinh todn. Cac dir li¢u tinh todn tham chi co thé nhap

vao tor mot tap tin van ban.
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Phuong phap phi tuyén ty dong (Nonlinear-Automatic) gianh cho cac tai
trong va dinh vi. Ty dong tao céc bién diéu kién thoi gian cho bat ky quy dinh
dinh vi hay tai trong nao.

Vat liéu dan hoi hay chat déo phi tuyén (Nonliear-Hyperelastic &
Viscoelastic): M6 ta hay nhap céc dit liéu duong cong co khi vao hé théng dit lidu
vé vat liéu cia COSMOSworks dé tu dong tinh cac hang sd vat liéu cho loai vat
liéu maéi nay.

Cac vi duy kinh dién (Validation Examples): Pua ra cac van dé xac nhan lai
con s tinh toan hitu tuyén hay phi tuyén dé giai thich sy chinh xac ctia két qua khi
so sanh véi két qua thuc nghiém vt 1y.

Cac biéu d6 két qua (Customize Default Plots): Cho phép ban chi ra biéu d6
s€ dugc tu dong tao ra sau khi tinh toan. Vi du nguoi dung co thé chi ra tit ca céc
biéu do hinh dang duogc tao ra theo mot kiéu tinh to4n tan sd.

f. Kha nang mé rong (Enhanced Usability)

Tao/thay ddi thu vién vat liéu (Edit/Create Material Libraries): thém, chinh
stra cac thudc tinh vat liéu nhu sitc bén moi, nhiét, phi tuyén hay hiru tuyén, sur
dung tinh ndng m& rong cua trinh soan thao tinh nang vat li¢u.

Tinh toan vo moéng (Shell Analysis for Assemblies): Tinh toan tim kim loai
hay cac thanh mong str dung cac cAu tric vo. Cac diéu kién udn, tach hodc tiép xuc
c6 thé dinh nghia d& dang lién két giira cac mat vo cua hé lap rap.

Cac menu Tai trong/dinh vi: Khi dinh nghia tai trong hodc dinh vi trén mau,
menu ngit canh ludn t6n tai trong khu vuc dd hoa gitip nguoi str dung dé dang dit
cac tai trong hodc dinh vi trén cac bé mat, cac canh hodc cac dinh duoc lua chon.

Hb tro cac ban v& mo rong: Tao ra ban v& trén may tinh (hé thong thiét ké)
v6i cac biéu do két qua da dang. Thém vao d6, ngudi sir dung co6 thé an cac phan
dd chon cua hé dé mé ta lai mot cach trong sang hon, ro rang hon trén biéu d6 két

qua tinh todn.
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Chi ra céc tai trong va dinh vi d& dang hon: Cho phép ngudi st dung chon
mot canh hodc chi ra mot bé mit dinh huong cho tai trong va dinh vi.

Ung suit nhiét thay ddi theo tng dung: M6 phong Gng suit nhiét tir cac mod
ta nhiét do.

Quan 1y tap tin (Analysis File Management): Cung cap nhiéu tuy chon cho
céc phuong thuc tinh todn. Chon va luu giit két qua tinh toan trong thu myc mau
cua hé théng hd tro thiét ké, 1a thu muc con cua thu muc chtra cac mau két qua
thuong dung. Str dung diéu kién khoi tao va cac két qua trang thai nhiét 6n dinh
trong tinh toan nhiét & thoi gian ngén: su dung hd so chira thong sb nhiét do dugc
tinh toan tir cac tinh toan nhiét nhu diéu kién khoi tao ctia Mau nhiét trong thoi
gian diém (khoang thoi gian ngin).

Truyén nhiét qua bé mit (Surface to Surface Radiation): M6 phéong céc biic
xa thay doi gifra cac phﬁn, cosmos tu dong tinh todn ti 1¢ ctia biéu dd dé tinh toan
chinh xac su trao ddi nhiét.

Truyén tai trong lién tuc (Seamless Load Transfer) tir Cosmosmotion: doc
cac tai trong ma khong can bat ctr tap tin ngodi ndo, vi vy qua trinh dién ra lién
tuc. Ngoai ra co thé dat tai trong cho toan bd vong chuyén tai.

Tinh dong chay (Coupled Structure-Flow Analysis): dat ap luc va mo ta
nhiét do tir EFD.

Thay dbi mat cat va cac biéu d6 két qua (Improved Section and Iso Plots):
cho phép ngudi thiét ké chon bat ky mit phang CAD ndo nhu mot mit cit. Ngoai
ra ngudi dung c6 thé di chuyén, xoay mit phang cit mot cach linh dong va sy nhin
thay doi hiéu Gmg trén biéu d6 miu két qua.

Biéu dién sy truyén nhiét (Improved Animation of Transient Thermal
Results): Cho phép chi ra cach bat dau va két thuc cta chuyén dong. Ngoai ra sb
cac khung hinh doan mé phong chuyén déng duoc ting 1én dén 100.

Phat hién kha nang biéu thi trén biéu d6 vector: cho phép cac diéu khién linh

hoat vé kich thudc, khoi lwgong va mau sac ctuia cac vector trong bi€u do vector.
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Thém vao dé, cac vector ing suat quan trong duoc biéu thi bang hinh anh cac tng
suit cang va ung suit nén.

Biéu thi gia tri chuan: Mot miii tén cho phép chi o gia tri chuin xuét hién
trén biéu do. Bén canh d6 biéu d6 tiéu chuan cho phép nguoi sir dung hién thi sb
phan trim cia timg don vi ¢ gia tri 16n hon hodc bang gia trj ctia biéu db chuan.

Chi bao d6 cong vénh: Mot miii tén cho thay sitc chiu cong vénh xuét hién
trén biéu d6 tng suit.

Mo ta ap sudt tiép xac trén biéu do: ban c6 thé hinh anh héa d6 phong dai va
phuong hudng ctia mo ta ap luc tiép xtc phat sinh giita cac phan.

Danh sach hé s6 anh huong ctia khoi luong dén tinh toan theo tan so: Nguoi
st dung c6 thé théng ké danh sach hé s6 anh huong cua khdi luong theo cac chiéu
X, y, z trong tinh toan theo tan so.

2.4. Két luan

Trong chuong ndy, nhém dé tai di nghién ctru lam chu dugc phan mém tinh
toan két cau thép SAP, nghién ctru chuyén sau vé tinh toan khung gian, nim viing
cac tiéu chuan trinh tu tinh toan két cdu thép.

- Pé tai d3 nam ving nguyén ly, 1y thuyét xdy dung mo hinh trén MSC
visual nastran, str dung phan mém lam co s& cho viéc md phong cau truc.

- Nam vitng vé phan mém Inventor va Cosmos khai thac chuyén sau vé kha
nang tinh toan chi tiét may lam co s& cho tinh toan chi tiét may cua ciu truc.

=> Lam chil bo phan mém chuyén dung ndy s& giai quyét dugc tat ca cac bai

toan vé tinh toan thiét ké cau truc.
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CHUONG 3. PHUONG PHAP THUC HIEN VA I’'NG DUNG

3.1. Gi&i thiéu so lworc vé cau truc chan dé.

Hinh 3.1 M6 hinh 3D vé cau truc chéin dé

Cau truc chan dé gém c6 cac bod phan chinh sau: Cum di chuyén cau truc, hé
khung cau truc, thiét bi quén rai cap dién, lan can cau thang san thao tac, cabin
diéu khién va cum xe toi. DAm chinh hé khung c6 két cdu dang hop lién két han,
xung quanh cum xe to1 (xe con) va hé khung c6 san thao tac dé thuan tién cho viéc
stra chira bao dudng.

a. Y nghia céng dung:

Céu truc chan dé cira nhan nudc 2x50+2x10+5 tan duoc dung dé nang ha
clra van sira chita sy ¢d, cira van stra chita, ludi chin rac va géu vOt rac cua cua
nhan nudc cong trinh thuy dién Ban chat, ngoai ra né con duge dung dé stra chira,

lap rap cho céac thi€t bi thudc cura nhan nudc.
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b. Diéu kién van hanh:

Van tc g16 trong trang thai lam viéc, m/s 20

Van tdc 216 16n nhat, m/s 28

M0oi truong xung quanh Trong khong khi
Nhiét ¢ 16n nhit cia mdi truong 40,5°C
Nhiét d6 nho nhit cia méi trudng 9,2°C

D6 am, % 85,7

c. Thanh phan céu tao:
Thanh phén ché tao ctia cau truc bao gém:

Mot (01) - Co cdu nang cia cau truc chan dé, dong b voi cac co cau di
chuyén, tao thanh mot don vi thiét ké chon bd.

Mot (01) - Khung cau tryc, dong bd voi hai dam cau duoc d bang hai cip
chan.

Mot (01) - Bd duong ray cau truc ddng bd véi cac chi tiét néo giir trong bé
tong.

Mot (01) — Co céu cap dién cho cau truc kiéu quan rai cap dién.

Mot (01) - Cabin diéu khién ty dong trén dam cau truc, gom bo thiét bi
dong bd dleu khién dién, mot bang diéu khién sy cb xach tay kiéu gidc
cam va tat ca cac vat liu ddu ndi ddy bén trong.

Mot (01) - Bo thiét bi chiéu sang day du cho cau truc va khu vuc hoat

dong cua cau truc.

Mot (01) - BO thang, 16i di, va cac lan can tay vin can thiét dé tiép can

budng diéu khién cau tryc an toan, phuc vu kiém tra, bao dudng.

Mot (01) - Lo vat li¢u va phu kién can thiét.

Mot (01) - L thiét bi va dung cu bao dudng.

Mot (01) - L6 cac bo phan, chi tiét cﬁn,thié’t nhu néo (bao gdm ca néo cho

xy lanh thﬁ:,téi cau truc), bu long, dai 6c, khung, 6ng, tay vin lan can, dau

md, cac thiét bi tam tho1 va vinh ctru phuc vu cong tac can chinh va dinh

Vi.

Lo cac thiét bi phuc vu cho van hanh thir, van hanh va bao dudng trang

thi€t bi dugc cung cap mot cach an toan va chinh xac.

d. bac diém va nguyén 1y 1am viéc:

Két ciu kim loai cua cu truc la két cAu han t6 hop, tiét dién cac dam chiu
luc hinh hop. Bén trén khung cau truc ¢6 xe con véi co cdu ning chinh c6 tai trong

nang 2x50 tan, co cau nang phu 2x10 tan va co cau di chuyén xe con. Co cau nang
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chinh gém 2 tang cubn cap duong kinh 1170 mm véi dudng ranh hinh xoan ¢, 2
hé thong treo tai 50 tin va co cau truyén dong bao gdm dong co, phanh, hop giam
tdc, cap banh ring hd. Dan dong cho co ciu nang chinh 13 kiéu din dong chung
bang 1 dong co. Co cAu ning phu bao gdm 2 tang cudn cap dudong kinh 820 mm
v6i 2 duong rinh xoan oc, 2 hé thong treo tai 10 tin va co cdu truyén dong. Din
dong cho co cau ning phu 1a kiéu din dong chung bang 1 dong co. Cac co cdu
nang duoc trang bi cac thiét bi han ché tai trong nang (voi ché d6 vuot tai cho
phép 16n nhét 1a 110% so véi tai trong nang danh nghia). Co cu di chuyén xe con
kiéu dan dong riéng véi 4 banh xe chii dong va 4 banh xe bi dong, dudng kinh 550
mm. Xe con cO hé théng nha che bao vé cac co ciu, bd may.

Co cau di chuyén cau truc bao gdbm 2 cum chu dong va 2 cum bi dong. Hai
cum chu dong duogc lép trén 4 banh xe dan dong ¢710 mm. Hai cum bi dong duoc
lap trén 4 banh xe bi dong 710 mm.

Pbi voi ca co cau di chuyén cau truc va xe con déu str dung phanh gudc dién
c¢6 can day thuy luc dam bao sy tron tru trong qua trinh lam viéc.

Trén cau truc cling nhu xe con co lép dat cac ctr han vi hanh trinh nang,
hanh trinh di chuyén va cac cua lén Xuéng san thao tac co dat cac cau dao ban tu
dong dam bao an toan. Trén truc tang cudn cap co lap thiét bi diéu khién déng mo
cac hoat dong khi nang cua ctra van sira chira ¢6 1én do cao 150 mm dé van bypass
hoat dong, va cac thiét bi han ché vi tri thdp hon va cao hon hé théng treo.

Phia trén mai che ctia xe con cé thiét bi do tbc do tirc thdi gidé va phét tin
hiéu khi van tdc gi6 16n hon tdc d6 gié cho phép.

DPé han ché sy troi cta cau truc do gi6 khi khong lam viéc, tai 2 cum di
chuyén b1 dong duoc lép 02 thiét bi kep ray. Thiét bi nay dugc hoat dong lién dong
v6i toan bd moi hoat dong cua cAu truc.

e. Pac tinh k¥ thuat cau truc:

Thong s6 k¥ thuat Gia tri D.vi

Ché d6 lam viéc phan loai theo FEM (ISO) 1AM (A2)
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Nguodn dién, tan sb (Hz), dién 4p ?3(80 5%20\;}11@11’ S0Hz,
Piéu khién cau truc Tu Cabin

Cép dién cho cu truc Tang quin cap

Khau do ciu truc 19 m
Khau do xe con 7.75 m
Ché d6 1am viéc cua co cau nang chinh theo FEM M5

Tai trong nang chinh 2x50 Tén
S6 luong mdc nang chinh 2 cai
Khoang cach 2 méc nang chinh 341 m
Ché d6 1am viéc cta cc co cAu nang phu theo FEM | M5

Tai trong nang phu 1 2x10 Tén
S6 lwong moc nang phu 2 cai
Khoang cach 2 mdc nang phu 3.41 m
Tai trong nang Monoray 5 Tén
S6 lugng Monoray 1 cai
Téc d6 nang ha moc chinh xap xi 0,8...5,0 m/ph
Téc d6 nang ha moc nang phy xap xi 0,8...8,0 m/ph
Téc d6 nang ha méc nang Monoray 1,6/10 m/ph
Chiéu cao nang méc nang chinh 72 m
Chiéu cao nang ha moc nang phu 76 m
Chiéu cao nang ha moc nang Monoray 12,1 m
CPLV cua co ciu di chuyén cau truc theo FEM M5

Van tc di chuyén cau truc 4,0...8,0 m/ph
Duong kinh banh xe 710 mm
Tong s6 banh xe chu dong 8

Loai ray di chuyén cau truc, bé rong hiru ich 100 mm
CPLV cua co ciu di chuyén xe con theo FEM M5

Van tdc di chuyén Xe con xép X1 2,0...4,0 m/ph
Duong kinh banh xe 500 mm
Téng sd banh xe chu dong 4

Loai ray di chuyén xe con, bé rong hiru ich 70 mm
Tong cong suat tiéu thy 159.4 kW
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3.2. Téng quan vé trinh tw tinh toan thiét ké cau truc.

a. Luu dd thuat giai tinh toan thiét ké cau truc:
( Batgau )

Céc thong s6
dau vao

[ Thiét k& xac dinh
kich thuéc tai nang

Tinh toan kiém tra
) . -—l Inventor, cosmos|
chi tiét may cua toi.

Xac dinh k/t xe con

|
[ sSAP |—=Khung thép xe con|] ~ [Bao che xe con... le—SAP |

Thiét ké khung thép Thiét ké : b6 chay,
cau truc tang cap dién, cau [=—] Inventor, cosmos
thang, san, cabin...

SAP

Omén dinh

cau truc

MSC.visualNastran

Két thuc

Trong so do thuit giai chung ta thay sy tac dong cla cac phan mém cua qué
trinh tinh toan thiét ké.

Cu thé so do thuat gidi dugc giai thich nhu sau:

- Cac thong s6 dau vao khi thiét ké cau tryc:

+Tai trong cau truc

45



+ S6 lugng moéc nang

+ Khau do cau truc

+ Tdc do nang ha, di chuyén

+ Chiéu cao nang ha

+ Ché do, moi truong lam viéce..

- Xac dinh céc kich thudc cta toi nang:

+Luya chon day cap (duong kinh cép, gidi han bén...)

+Tinh tang quan cap (dudng kinh, chiéu dai, vat liéu...)

+ Tinh todn chon dong co di¢n

+ Tinh toan bo truyén dong co khi (banh ring, truc...)

+ Tinh toan chon phanh (phanh thuy lyc, phanh dién tir..)

+ Tinh todn cum moc nang ha

- Tinh toan kiém tra cac chi tiét may cua toi:

+ Tinh toan kiém tra bang inventor, cosmos cac chi tiét dién hinh nhu 6 d&,
tang, banh rang, truc then.

- Xéac dinh kich thudc xe con:

+ Xac dinh cac cum khung thép d& toi, mat bang khung xe con, bao che,
thiét bi do gi6.. => dua ra khau do xe con => khoang cach 2 cau cua hé khung.

- Tinh toan khung thép xe con:

+ Tinh toan bang SAP2000, tinh kiém tra 6n dinh ole, do bén, bién dang (46
vong), dao dong... rut ra h¢ s6 bén on dinh.

- Tinh bao che xe con:

+ Tinh toan khung bao che (chiu dugc tai trong do palang stra chira, gio
bdo..) tinh toan bang SAP

+ Tinh chon t6n phu bao che...

- Tinh toan khung thép- Hé khung cau tryc:

+ Xay dung mo hinh trén SAP, tinh kiém tra 6n dinh, d6 bén, bién dang

(phuong thang dimg, phuong ngang) => rit ra hé sé bén on dinh.
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- Tinh toan bo chay, cau thang, san, tang cip dién...:

+ Tinh toan bé“mg Cosmos, inventor cac cum chi tiét nhu hop bd chay, banh
xe, banh rang, truc, then chot...

- Tinh 6n dinh 14t cho cau truc:

+ Khi cau tryc mang tai (Tinh 6n dinh theo phuong doc ray, vudng goc ray)

+ Khi cau truc khong mang tai (Tinh 6n dinh theo phuong doc, vudng goc
ray)

=> c4c budc tinh toan cu thé 01 cau truc chan dé cira nhan nude theo phu luc 1
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b. So dd cac budc chung dé tinh toan thiét ké bang SAP 2000.

{ Batdau )

]

¥ ¥
by dung md hinh |So df tai rong

T

]
— . _ |
= ac dinh kich thuoc ] . _
mit cit Vatiieu | | Té horp t3i trong

] ]

!

Thiét ké/iém tra
tiét dién

1
KEt qua kigm tra

- Bidu dd cng suat

- Bién dang chuyén vi
-H& 58 bén, dn dinh...

Duéi day 13 hinh anh tinh toan két cdu thép cau truc chan dé bang SAP2000
theo hinh 3.2.
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SAP2000

SAP2000 v11.00 - File-Hekhung_CLN_BANCHAT - 3-D View - Kgr, mm, C Units
SAP2000

12M5/08 11:34:24
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SAP2000 w11.0.0 - File:Hekhung_CLM_BAMCHAT - Frame Span Loads (XECOMN3) (As Defined) - Kgf, mm, C Units

Hinh 3.2 Tinh todn két cau thép hé khung ciia cdu truc
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c. So dd tinh toan bang Cosmos

[Kay dung ma_hinh| So db thi trang

W atligu

&

‘Thiét KEIKIBm tra

KEt qua kigm tra

- Biu dé trng sudt

- Bién dang chuyén vi
- He& 36 bén, &ndinh. ..

K&t thiic

: COSMOSDesignSTAR 2007 - [ Trucmoc *]

mFiIe Edit Wiew Geometry Tools Analysis Window Help

BT

tw8 Hm- O & [¥aaqcecdE 90000 98

e ) % @ S o )

Insert HidefShow  Change Edit
Compon... Compon,., Suppres,., Component External ...

Assemblies |7 | Sketch

Component Component Wi

Ed’ tai treo (-Default-)
) Y Solids

= 18 Load{Restraint

B Design Scenario
B Contactiizaps (-Global: Bonded-
% Mesh
E {E Repart
E{E‘ Results

i
: ﬁlDisplacementl (-Res disp-)
: hEStrainl (-Equiralent-)

]
il
il

Hinh 3.3 Tinh todn cum méc ning bang Cosmos

Mate Move Rotate Exploded Interfer...
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d. So do tinh toan bang inventor

|Chu_n ma hinh tink tu:uén|

Way dung ma inh

So dd thi trong

|Thiét KEMKIEm tra |

i

KEt qua kigm tra

- Bidu db (g suft

- Bién dang chuy@n vi
- H&é s bén, dn dinh...

KAt thiic

L1 Spur Gears Component Generator, : 1

File Clipboard Tools Help

= B £ |3 Strength | Calculate | Finish
Geometry ] Dimengionsl Tolerances l Logd] Previgw l

Basic Paramneters Face width

Desired Gear Ratio m Facewidth ﬂ’S‘Z— |3EI— mm
fictual Gear Ratio et [ 0= Face width Ratio 1667 |oozsz

Mumber af Teeth e = it =] Contact Ratio 17002

2tz e « ’m ﬂ A Unit Corrections

Helix Angle B |D ﬂ |Right j T . ’D— IU—

Moduiz m 10 = mm I:::{ Total Unit Correction 'D— et

aw |6E5 | mm

Centet Distance

Unit Tooth Sizes

addendurn a* |1 - oz
Clearance ot |0.25 - —
Roat Fillet HfoEs

Without Tapering 5015

Without Undercut

i

Allowed Undercut

Outside Tooth Thickness BELT

14319
JEEEE

Addendum Truncation

Hinh 3.4 Tinh todn cum bdnh rdng ngoai bang Inventor
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e. So d6 kiém tra bang MSC.visualnastran

{ Batdau |

INhap mo hinh tir inventor |

Vit ligu |

|Gén cac thong so ddng hoc

!

Tinh toa

n/Kiém tra

Két qua ki

ém tra

- Biéu d6 ung suat,

- bién dan

g. chuyén vi

- D& on dinh...

F

([ Kétthuc )

™ MSC.visualNastran Desktop - [Mo phong 2]

@File Edit Wiew Insert ‘World Object Tools Window Help

EBEEIELE

e BRABCH BHT EB B[ D[S -0 b

InFd i oo

AT

----- 5 banh bi dong 11
----- £ banh bi dong 12

----- 5 banh bi dong 22
----- 5 banh chu dong 11
----- 9 banh chu dang 12
----- = banh chu dong 21
£ banh chu dong 22
banh xe con 1
banh xe con 2
banh xe con 3
banh xe con ¢
bri1

br12

br13
L

=] L

B Mo phong 2 -

----- 9 banh bi dong 21 —

 [EJEI~ 8]

Connections to banh bi dong 22

5 banh bi dang 22

GDsan ray

2 constraint[204]

=t coord[160] on banh bi dong 22

Properties

Hinh

3.5 M6 phong hé khung-Cau truc 2x63/2x10
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3.3. Lwa chon va kiém chirng két qua

3.3.1. Cac co so so sanh.

Nhu chung ta d3 biét viéc tinh toan thiét ké va ché tao cac thiét bi co khi
thity cong & Viét Nam va trén thé gidi da co tir lau. Tuy nhién ¢ Viét Nam viéc
tmg dyng chuyén sdu cac phan mém chuyén dung vao tinh toan thiét ké cau truc
chan dé chua duoc 4p dung. Nhom dé tai qua nghién cu tim hiéu da tong hop
dugc qua trinh tinh toan thiét ké cau truc bang phan mém.

Dé lam 1 cac két qua tinh toan bang cic phan mém chuyén dung trong dé
tai, tmg dung vao tinh ton ciu truc chan dé trong cong trinh thuy dién. So sanh
két qua ctia phan mém tinh v6i cac phuong phap tinh khac, trong mot sé cong
trinh da thuc hién nhu:

- So sanh két qua thu dugc tir phuong phép tinh toan giai tich truyén théng.

- So sanh két qua tinh bang phan mém trong dé tai vdi mot sd phuong phap
tinh bang cac phan mém khac.

3.3.2. So sdanh cdc két qud.
a. So sanh cdc két qud khi tinh todn véi phwong phdp gidi tich.

O day trinh bay tinh toan mot s6 chi tiét may dién hinh cua cau truc:

Bang 3.1 so sanh khi tinh bang phin mém v&i phuong phép giai tich

Tinh bang phuong phap giai tich Tinh bang COMOS

1. Tinh cum méc nang 63 tin

- Vit liéu ché tao méc treo thép 20-2I'TI TOCT 1050-88

san pham rén nhom. IV KII-175 TOCT 8479-70

- Gi6i han chay 6,=175MPa, Gi6i han bén 6,=355MPa

- Ung suét kéo cho phép ctia phan dudi moc [6,]=70MPa

- Ung suit kéo cho phép ciia toan bd moc treo [o,]=104MPa

- Ung suit kéo cho phép theo mit phang hudng kinh [Gyea ]=60MPa

53




4:|_|_|:>

d=1205

=112

|

b=230

Tri40x18

=200

Hinh 3.6 So do tinh méc treo

- Ung suét thyc t& cua phan duodi

moc treo, c=56MPa

-Ung suat bén kéo cta modc treo,

o,=54MPa

- Ung suat kéo ciia moc treo theo

phuong hudng kinh, Gy, =41 MPa

-H¢ s6 an toan khi tinh mg suét tong thé
cua moéc lam 1,53

2. Tinh toan cum banh ring trong co cau nang phu ciu truc 2x63/2x10 tin

Banh rang chu dong/bi dong: 18/119

Mo dun : 10

Chiéu rong rang: 120/120

Hé sb dang rang: 0,098/ 0,14326
Hé s6 van tbc: 0,957/0,957

Hé s6 mai mon: 0,8/0,8

Vit liéu ché tao banh rang chu dong/ bi dong: thép 45/ thép 50I1 co6 gidi han
mg sut tuong Gng: gidi han bén twong tng: oy= 590/ 560 MPa ;

g101 han chay tuong Ung: 6.,= 345/334 MPa

Tinh bang giai tich

Tinh bang Inventor
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Banh rang chua dong: h¢ s6 dy trir khi | Calculation Results

tinh toan vé ubn tai tiét dién nguy Gear 1|Gear 2
hiém n= [G]/G =137/118 Factor of Safety from Pitting SH | 1.299 | 1.753
Banh l‘éllg bl d()ng hé Sé du’ trit khi Fau:b.:ur af Saﬁ%t;r from Tooth Breskage [SF | 3.976 | 4.754
, , AL . B Static Safety in Contact SHst| 2.666 | 2,979
tinh ‘ann vé uon: n=[o)/o =132/ 77, Static Safety in Bending SFst | 8.916 |10.533
hé so6 du trir khi tinh theo Ung suat| |syength check True

t1ép: M= [Obear)/Tpear = 600/70

Dua vao két qua tinh toan 02 chi tiét dién hinh, két luan viéc tinh béng phﬁn
mém 1a chinh x4c, tin cay.
b. So sanh cdc két qua khi tinh todn bang phan mém khdc.
- Tinh toan hé khung cau truc 2x63/2x10 tan thuy dién A.vuong:
Trong tinh to4n ta coi cac cum 13 ¢b dinh kiém ngam:
+ Trudng hop 1: So d6 tinh toan co tinh dén luc x6 cau truc
+ Trudng hop 2: So d6 tinh toan khong tinh dén luc x6 cau truc
+ Truong hop 3: So dd tinh toan c6 tinh dén luc xodn vin cua cau truc
Kiém tra kha ning tai cua két cau thép cau truc
- Céc thong sb dic tinh cua mit cét
F - Dién tich mit cat;
I, - Momen quan tinh cuia mat cat ddi véi truc y;
I, - Momen quén tinh ctia mat cat ddi vai truc z
I,, - Momen quan tinh ctia mit cat khi xoin;
W, (15, 13 ... 1,) Momen khang udn ctia mit cat dbi vai truc y tai cac diém iy, iy . in;
W, (1,15 ... 1, ) -Momen khang udn cua mat cat ddi véi truc z tai cac diém 19, 1o 1p;
Sy (13,1 ... 1, ) - Momen tinh phﬁn mat cit ndm xa hon toa do cac diém iy, 1y ... iy
so vOi1 truc Y;
S, (1, 1, .. 1,) -Momen tinh phén mat cit ndm xa hon toa do cac diém i, i, ... 1n; SO
vOi truc Z;
EF — D0 cling viirng ciia mét cit ngang khi chiu kéo (nén);
El;EI, — D¢ cing ubn clia mit cat ngang twong ung vai truc Y-Y va Z-Z;

Gl, — D0 cing xodn cua mat cat ngang.
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Bang 3.7 - Loai mat cat, déic tinh hinh hoc, do cung.

at ca Dic tinh
TT Mit cat Dac tinh hinh hoc D§ cling
? z F= 2588 con’| EF= 543480 1c
: L: L= 272358 com*|EL= 57195 tom?
4 L= 143829 cm*| EL= 30204 tom?
L= 244116 oM’ Gl,= 19773 ToM?
6 Wyazs1011.12= 6809 oM’
Wiusgo= 6984 oM’
e = Wzi51012= 4293 o’
8 Wzys6r80~ 5174 oM’
10 1 SYusso= 1323 oM’
a Syen= 1932 oM’
B = Szo1y= 1416 oM’
Kich thudc cm
a= 67
d=1
H= 80
t= 0.8
b= 54
Mit cat giang chan
(phan tir 5 + 8)
’ z F= 2484 cu®|EF= 521640 1c
: I L= 143521 cm*|EL= 30139 rcum®
4 L= 193814 cum*| EL= 40701 tem?
L= 212745 cm* |Gli,= 17232 1em?
6 Wyazsi0ii12= 5126 oM’
Wyasso= 5316 oM’
e = Wzi51012= 4786 o’
8 Wzyse7809= 5490  com’
10 1 SYusso= 1114 oM’
a Syen= 1405 oM’
B . Szoiy= 1574 oM’
Kich thude, cm
a= 81
d=1
H= 56
t= 0.8
b= 69
Mit cit tai cac diém
(phan tir 13 + 20)
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Pic tinh

= Mateat Dac tinh hinh hoc D6 cung

4 Z | F= 265.68 cm°| EF= 557928 1c
: - ; j L= 211644 on*|EL= 44445 1on
’ ’ J L= 214862 cm*|EL= 45121 1cm®

L= 277464 cum* [Gl,= 22475 oM’
6 7Y Wyazsi01,2= 6337 om’
o Wyasso= 6532 o
e : = <t Wzi310,12= 5305 oM
8 9 Tw ’ Wzu56780~ 6087 oM
10 11 12} h SYusso= 1332 oM’
a SYen= 1752 om’
- = Szpay= 1725 om’
Kich thuéc, cm
a= 81
d=1
H= 66.8
t=0.8
b= 69
‘n&m@
(phin tir 21 + 24)

. Z\ F= 28296 cm’| EF= 594216 1c
; = 3 ‘ L= 295261 o' |EL= 62005 rend
! 3 3 L= 235910 cum*| EL= 49541 tcm?

L,= 345358 cm* |Glp,= 27974 tem?
6 7Y Wyazsi0112= 7610 oM’
= Wyasso= 7811  om
e —=' Wzi31012= 5825 o’
8 9 —Gy Wzus67509~ 6683 oM’
10 1 2 A Syusseo~ 1551 o’
a Syesn= 2123 o’
- = Szp1y= 1876 o’
kich thudce, cm
a= 81
d=1
H= 77.6
t=0.8
b= 69 ’
Tiet dién
(phén tir 25 + 28)

57




bac tinh

= Mt et Ddc tinh hinh hoc DP9 cing

° Z | F= 30024 cm° | EF= 630504 T1c
: = I= 395380 cm'|EL= 83030 rcum?
) L= 256959 cum*| EL= 53961 oM’

L,= 415709 cm*|Gly,= 33672 1eM
¢ Wyaasi010= 8945 o’
Wyasso= 9152 ow’
. - Wz 30007~ 6345 oM
8 Wzys56780= 7279 CM
10 11 SYusso= 1770 o’
a SY(6,7): 2516 o’
- = Szo1y= 2026 oM’
kich thudc, cm
a= 81
d=1
H= 88.4
t= 0.8
b= 69
tiét dién
(phan tir 29 | 32)

! A F= 31752 cw’ | EF= 666792 1c
1 2 : j I= 513009 cm*|EL= 107732 tem’
’ 3 -J L= 278007 cm*|EL= 58381 r1cm?

I,,= 488001 cum*|Gl,= 39528 oM’
° T Wya2s10012= 10343 o’
- Wiusgo= 10556 oM’
. " Wz 3101~ 6864 o
8 9 —o’ Wzys6780= 7876 oM’
10 11 124 SYusso= 1989  cm’
a Syen= 2933 oM’
- - Szoy= 2177 oM
kich thudc, cm
a= 81
d=1
H=99.2
t= 0.8
b= 69
tiét dién
(phan tir 33 , 36)
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bac tinh

T Mat cat Pac tinh hinh hoc D0 cling

8 Z| F= 3348 ¢m*| EF= 703080 Tc
! 2 L= 649156 cum*|EL= 136323 tcm’
4 L= 299055 cm*|EL= 62802 tcum?

I,= 561851 cm*|Gl,= 45510 1cm®
6 Wyaasi010= 11803 om’
Wyasso= 12021 o’
tfdg b - Wzisi0= 7384 o’
g Wzys6780~ 8472 oM’
10 1 Syusso— 2207 oM’
. SYen= 3374 oM
-~ = Szo1y= 2328 oM’
Kich thuéc, cm
a= 81
d=1
H=110
t= 0.8
b= 69
Tiét dién
(phan tir 37 + 40)

9 Zi F= 429.6 cm*| EF= 902160 tc
! 2 3 j L= 957000 cm*|EL= 200970 rtcm’
* 5 J L= 394428 o |EL= 82830 ton’

L= 780834 cum*|Gl,= 63248 tou?
6 7Y Wya2s1011.02= 15950 oM’
- Wyasso= 16276 o’
L b —t Wz 31012~ 9739 o™’
g 9 —o’ Wzys6780~ 11111 e’
10 1 2 SYusso= 2887 com’
a SYe7= 4616 v’
- = Szpi= 3042 oM’
Kich thuéc, cm
a= 81
d=1.2
H= 120
t=1
b= 69
Mit cit dim chinh
(phan tir 63 + 74)
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Syusso=™ 1185 cm

Kich thudce, cm

a= 60
d=1
H= 80
t= 0.8
b= 48.4
Tiét dién
(phan tir 47 + 50)

Syer= 1793 o’
Szpay= 1218 oM’

TT Mt ct ____ Ddctinh __
Pac tinh hinh hoc DJ cung
10 Zi ‘ F= 2448 oM’ | EF= 514080 1c
! 2 3 I= 250514 cm*|EL= 52608 1cm
4 5 3 L= 111531 cm*| EL= 23421 1eum®
L,= 204221 cm* [GL,= 16542 tcm?
6 7Y Wya2si001.12= 6263 oM’
Co= Wyasso= 6423  om’
LI b -t Wz 31012~ 3718 oM’
Wzysers0= 4461 oM’

Theo tai liéu tinh toan cua cong ty Zaprozhe- | Tinh toan bang phan mém SAP2000

Ucraina voi su ho trg cua phan mém “Jlupa”

[ITG an [T Gt B8 70 71
4] 0| 8731
ki Eil

a0

& I 5 e |* om Lo
&)

g |»

3

3

7

13 i

G
k0
2%
2
18
in
v ¥
1 n
7 2
3 4
16
1
§

T —
=3

Hinh 3.7 So dé tinh néi luc két cdu thep trén | Hinh 3.8 So do {z’nh noi luc két ciu
phdn mém Jlupa thép trén phan mém SAP
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Bdng 3.2 Két qud tinh todn khi tinh bang phdan mém “Jlupa”

Ung sudt, Mma

Tinh Sé < Loai mat n Piém
B ~ ., | SO cum . Noi luc . 2
hudng | phan tir cat mat cat o T (o
1 37 39 8 N= -737.643 1 -18.4 0 18.4
Mkp= -0.884 2 -33.2 1.6 33.3
My= 131.287 3 -47.9 0 47.9
Qz= 15.624 4 -20.1 0.5 20.1
Mz= 108.656 5 -45.8 0.6 45.8
Qy= -19.788 6 -9.2 0.8 9.3
7 -34.9 0.9 34.9
8 1.7 0.5 1.9
9 -23.9 0.6 24.0
10 3.8 0 3.8
11 -10.9 1.5 11.2
12 -25.6 0 25.6
1 39 41 8 N= -369.984 1 15.3 0 15.3
Mkp= -9.875 2 -0.4 2.6 4.6
My= -125.576 3 -16.1 0 16.1
Qz= -15.054 4 13.1 1.2 13.2
Mz= 115.886 5 -14.3 -0.1 14.3
Qy= -25.39 6 2.6 1.4 3.6
7 -24.7 0.1 24.7
8 -7.8 1.2 8.1
9 -35.2 -0.1 35.2
10 -6.0 0 6.0
11 -21.7 1.3 21.8
12 -37.4 0 37.4
1 63 61 9 N= 5.838 1 131.0 0 131.0
Mkp= 1.258 2 124.2 0.0 124.2
My= 1979.462 3 117.5 0 117.5
Qz= 22.171 4 127.7 0.5 127.7
Mz= -65.825 5 115.8 0.6 115.8
Qy= -1.095 6 6.1 0.8 6.2
7 -5.8 1.0 6.0
8 -115.6 0.5 115.6
9 -127.4 0.6 127.4
10 -117.2 0 117.2
11 -124.0 0.1 124.0
12 -130.7 0 130.7

61




Badng 3.3 Két qua tinh todn khi tinh bang phdan mém SAP2000v] 1

Ung suat, MPa

Tinh | Sb . Loai mat N Diém
A x ., | SO cum v Noi luc .
hudng |phan tir cat mat cat c T (o
1 37 39 8 N= -735.632 1 -18.4 0 18.4
Mkp= -0.872 2 -33.1 1.6 33.2
My= 131.211 3 -47.8 0 47.8
Qz= 15.775 4 -20.1 0.5 20.1
Mz= 108.658 5 -45.7 0.6 45.7
Qy= -19.782 6 9.1 0.8 9.2
7 -34.8 0.9 34.8
8 1.8 0.5 2.0
9 -23.9 0.6 23.9
10 3.9 0 3.9
11 -10.9 1.5 11.2
12 -25.6 0 25.6
1 39 41 8 N=-368.943 1 14.8 0 14.8
Mkp= -9.823 2 -0.4 2.6 4.5
My= -125.571 3 -15.6 0 15.6
Qz= -15.055 4 12.7 1.2 12.8
Mz= 112.342 5 -13.8 -0.1 13.8
Qy= -25.31 6 2.2 1.4 3.3
7 -24.3 0.1 24.3
8 -8.2 1.2 8.4
9 -34.7 -0.1 34.7
10 -6.4 0 6.4
11 -21.7 1.3 21.8
12 -36.9 0 36.9
1 63 61 9 N= 5912 1 130.9 0 130.9
Mkp= 1.225 2 124.1 0.0 124.1
My= 1977.45 3 117.4 0 117.4
Qz= 22.18 4 127.6 0.5 127.6
Mz= -65.81 5 115.7 0.6 115.7
Qy= -1.152 6 6.1 0.8 6.2
7 -5.8 1.0 6.0
8 -115.4 0.5 115.4
9 -127.3 0.6 127.3
10 -117.1 0 117.1
11 -123.8 0.1 123.8
12 -130.6 0 130.6
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- TUr cac két qua tinh toan trén ta thay c6 su khac biét nho gitta 2 phan mém
tinh. Hé s an toan bén 6n dinh déu nhé hon 1. Phuong phap tinh toan bang phan
mém SAP la chinh x4c, tin cay.

3.4. Két luan

Nhom tac gia da sir dung b phan mém tinh toan thiét ké cau truc chan dé
ctra nhan nudc thuy dién ban chat va da dung bd phan mém nay kiém nghiém lai
thiét ké Cau truc chan dé 2x63/2x10 tan thiy dién A.Vuong do cong ty Zaprozhe-
Ucraina tinh toan va qua kiém tra mot s6 cong trinh da thuc hién, nhom tac gia
nhén thdy bo phan mém c6 db tin cdy cao, chinh xac, phuong phap tinh toan thiét
ké cau tryc cuia nhom nghién ciru 1a hop 1y. Véi viée thiét ké bang phdn mém nay
da gitp cho cac k¥ su cua Vién rit ngan dugc thoi gian thiét ké (06 ky su thiét ké
can 04 thang dé hoan thién 01 cau tryc chan dé, khi dung cic phan mém thi chi can
01 k¥ su lam trong 01 thang), cac két cau thiét ké 1a toi vu. Nhom dé tai da su
dung cac phan mém nghién ctru dé tinh toan thiét ké bo cau truc chan dé cira lay
nudc tai trong 2x50+2x10+5 tan thuy dién ban chat.

T cac nhan xét trén nhom nghién ctu kién nghi dung cac phan mém

chuyén dung dé tinh toan thiét ké cau truc chan dé cho cong trinh thuy dién.
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CHUONG 4. KET LUAN VA DE XUAT

Sau mot thoi gian nghién ctru, tim hiéu va lam viéc véi tinh than khoa hoc,
nghiém tic nhom dé tai di khai thac mot cach hiéu qua cac phan mém chuyén
dung MSC.Visual Nastran, Sap2000, COSMOS, Inventor. DB6 1a viéc ung dung
thanh cong vao thiét ké cau truc chan dé cho cic cong trinh thiy dién nhu Béan
Chat, Srépok 3, Buon Tua Srah...

Dé tai da thyc hién diy du cac yéu cau muc tiéu dit ra d6 1a:

+Lam cht phan mém tinh toan két cau thép (bao gdm nghién cru nim vimng

céc tinh nang uu viét ciia cac phan mém, nghién ciru chuyén sau vé tinh toan

thiét ké két cau thép)...

+Lam chu ph?m mém mo phong dong luc hoc MSC.visualNastran.

+Lam chil phadn mém tinh toan chi tiét may Inventor va Cosmos.

+ Ung dung két qua nghién ctru vao tinh toan thiét ké Cau truc chan dé Cira
ldy nudc Thuy dién Ban chat.

Céac phuong phap tinh toan truyén théng trude day khi tinh toan thuong dua
mot s6 gia thiét vé mo hinh don gian hon dé thuc hién. Tuy nhién néu két cau
phtre tap hon hodc khac nhiéu so v6i mé hinh thi sai s6 cta 101 giai sé rat 1on. Véi
cac phan mém nghién ctru trong dé tai ching ta di tinh dugc cdc mo hinh phic
tap, dac biét cac két qua tinh toan cho phép ta nhin théy sy phan bd nodi luc,
chuyén vi trong toan bd két ciu, cung voi kha nang dé thay doi cac thong sé khi
thiét ké ctia cac phan mém da giap cho cac k¥ su lua chon duoc cac két cau phu
hop an toan dem lai hiéu qua kinh té cao.

Qua so sanh két qua tinh toan bang cac phan mém va két qua tinh toan bang
cac phuong phap khéc, cho thiy gia tri tinh toan c6 do tin cdy cao, dap tng duoc
cac yéu cau dé ra dbi vai mot két cau phirc tap trong tinh toan va ché tao cta nudc
ta. Viéc lam cht cdc phadn mém chuyén dung khang dinh sy vuon 1én 1am cha
khoa hoc tién tién ctia nhom dé tai. Ung dung cdc phdn mém vao qué trinh tinh
toan thiét ké giup ta ddy nhanh tién do cho cic cong trinh. Nhét 1a nudc ta dang
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day manh xay dung cac cong trinh thiy dién phuc vu va anh huong 16n dén su
phat trién ctia dat nude.

Vi su thanh cong ciia dé tai, nhom dé tai mong mudn tiép tuc cong viée tdi
uu hoa viée st dung phan mém, chuan hoa céc tai liéu quy pham, tiéu chuan cho
viéc thiét ké cac hang muc cau truc chan dé trong cac cong trinh thuy dién, khuyén
c4o cac nha san xuét cau truc st dung 04 phan mém cua d¢é tai dé tinh toan thiét ké
dem lai su toi wu cua két cdu va hiéu qua két cau. Qua kién thire thu duge trong
qua trinh nghién ctru d8 tai, chung t6i mudn dung cac két qua nghién ctru dé tham

tra cac két qua tinh toan cac cong trinh lién quan.
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THUYET MINH TiNH TOAN CAU TRUC CHAN DE

1. Dic tinh k§y thuit ciu truc chan dé

Thong s6 k¥ thuit

Gia tri

D.vi

Ché d6 1am viéc phan loai theo FEM (ISO)

1AM (A2)

Ngu@)n dién, tan sb (Hz), dién 4p

Xoay chiéu, 50Hz, 380/220V

Diéu khién ciu truc Tu Cabin

Cép dién cho cau truc Tang quan cap

Khéu d6 ciu truc 19 m
Khau do xe con 7.75 m
Ché do 1am viéc cta co chu nang chinh theo FEM M5

Tai trong nang chinh 2x50 Tan
S6 lwong moéc nang chinh 2 cai
Khoang cach 2 moc nang chinh 3.41 m
C/d 1am viéc cta cac co cAu nang phu theo FEM M5

Tai trong nang phu 1 2x10 Tan
S6 lwong moc nang phu 2 cai
Khoang cach 2 moc nang phu 341 m
Tai trong nding Monoray 5 Tan
S6 luong Monoray 1 cai
Téc d6 nang ha moc chinh xap xi 0,8...5,0 m/ph
Tbc do nang ha méc nang phuy xép X1 0,8...8,0 m/ph
Téc d6 nang ha moc nang Monoray 1,6/10 m/ph
Chiéu cao nang moéc nang chinh 72 m
Chiéu cao nang ha méc nang phy 76 m
Chiéu cao nang ha méc nang Monoray 12,1 m
CDPLV cua co ciu di chuyén cAu truc theo FEM M5

Van tbc di chuyén cdu tryc 4,0...8,0 m/ph
Duong kinh banh xe 710 mm
Téng sé banh xe chi dong 8

Loai ray di chuyén cau truc, bé rong hitu ich 100 mm
CDPLV cua co ciu di chuyén xe con theo FEM M5

Van tbc di chuyén xe con xap xi 2,0...4,0 m/ph
Duong kinh banh xe 500 mm
Téng s6 banh xe chi dong 4

Loai ray di chuyén Xe con, bé rong hiru ich 70 mm
Tdong cong suét tiéu thy 159.4 kW
Téng trong lugng tron bo cAu truc (khong ké ray, dim tha tai) 139.00 Tan

Phién ban 0




2.Tinh toin co cAu ning chinh

So do dan déng co cau ndng chinh
1. Pong co dién NH=110kW,p=6, lién phanh, n=990 vg/ph 6. Khép nbi ring T\=23000Nm
7. Hop giam toc cap chdm ix=31,5

kiéu lap chan dé, diéu khién bién tan
2. Khép rang Ty = 10000Nm
3. Goi 6
4. Hop giam tbc cap nhanh iy=12,5
5. Phanh thuy luc Mph=75-1050Nm

8. Cum dém vong

9. Tang

10. Cym puly han vi qua tai
11. G6i 6 kép

50T

So dé tao bgi sudt paling

2.1 Cac thong sb diu vao

Cic thong sb Ky hiéu! Giatri | D.vi | Ghichu
Tai trong danh nghia ctia co cdu nang chinh Q 2x50000 i kG

Tai trong danh nghia ctia 1 mdc nang Q 50000 kG

Khéi lugng cua bd phan mang vat Qn 720 kG

Van téc ning max theo yéu cau v 5 m/ph

Chiéu cao nang 16n nhat H 72 m

Boi suit paling m 2 tang kép

Phién bdn 0 2




2.2 Tinh chon day cap

Ciac thong s6 Ky hi¢ui Giatri | P.vi | Ghichu
Hiéu suit lam viéc cua paling M 0.98
Luc cang 10n nhat xuat hién ¢ nhanh day cudn cap S 126929.4 | N
o (Q,+Q,)x9.81
2xmxn

Heé sb an toan bén cua day cap Znin 5
Puong kinh day cép , d 30 mm
Loai day cap lam bang thép ma, 161 kim loai, chong dn mon
Gi6i han bén cua soi cap 1960 N/mm>
Luc kéo dut cua day cap S, 822000 N
Hé s6 str dung thuc té cua day cap Z; 6.476 TRUE

4 :S_P 77,

f S £~ “min
2.3 Tinh tang quén cap
Ciac thong s6 Ky hiéu{ Giatri | P.vi | Ghichu
Puong kinh nhé nhit cua tang theo day rinh D,™" 510 mm
D" =(18-1)d
Budc cudn cap t 33 mm
t= d+(2-3)
Chon d k nhé nhat cua tang theo day rinh D 1170 mm
Duong kinh tang tai tdm cap D, 1200 mm
Chicu dai danh nghia 1 nhanh cap quan lén tang 1 144 m
I=H*m
S6 vong cap du trit khong sir dung dén Z, 3 vong
S6 vong cap lam viéc trén tang Z, 38.2
Z,=1/(3,14*D¢p)
Sb vong cap phai cuén ¢ 1 nhanh Z 412 {vong
7=7,*+7,
Chiéu dai phan cit ren toan bo trén tang L, 2719.2 | mm
Lo=2*Z*t
K/c min gitta truc tang véi truc rong roc b treo moc hpin 650 mm so bd
K/c giita 2 rong roc & 6 treo moc L, 200 mm
Phan giita ciia tang khong cit rinh L, 80 mm
Chiéu dai tang dé bat bulong than tang vao mayo truc L, 110 mm
Chiéu dai phan tang dé cap dau cap L, 99 mm
Chiéu dai toan bo cua tang L 32172 { mm | 3200
Phién ban 0 3




L=Ly+2L,+2L,+L4
Chon chiéu day tang S 32.4 mm
0 =0.02*D+9
Vit liéu ché tao tang Thép 35JITOCT 977-88
Gi61 han chay cua vat liéu ché tao tang Oyp 320 Mpa
Gidi han bén cua vat liéu tang Gy 569 MPa
Gidi han bén nén cho phép ciia tang [o4] 160 Mpa
o
[o,]= Typ
Heé sb giam tng suat ddi voi tang bang thép ® 0.7
Hé s6 phu thudc vao s 16p quan cap trén tang k 1
Hé sb thir tai tinh k, 1.25
Ung suét nén thyc té ciia tang Gy 103.875 TRUE
k*p*k *§
p = L AL op<[0p]
0*t
2.4 Tinh toan chon dong co dién
Cic thong sb Ky hiéu: Giatri i D.vi | Ghichu
S6 dong co dan dong co cau nang n 2
Hiéu suit tong cong clia co ciu ning Mo 0.85
Cong suat dong co tinh can thiét dé chon dong co P.. 97.5 kW
b 2(Q Q)N
T 6120xn,
Chon dong co roto 10ng soc, lién phanh, diéu khién bién tan co cac thong so:
Cong suit danh nghia ctia dong co Nu 110 kW Ok
Tbc d6 dinh mirc max cta dong co ny 990 v/ph
Dong dinh muc Iz 192 A
Mg/Mp 2.4
Cép cach dién F, cép bao vé IP 55
bién ap sir dung 400V, 50Hz
Phanh dia dién tir lién dong co, M= 1600Nm
2.5 Tinh toan truyén dong co khi
Cic thong so Ky hiéu! Giatri : P.vi | Ghicha
S6 vong quay can thiét ctia tang dé dam bao van tdc nang n, 2.6539 i v/ph
vEm
n=—————-
3,14*D,,
Ty s6 truyén chung can thiét dé dat van téc nang In 373.03
i, =2
nt

Chon hop giam toc thir nhat c6 cac thong so chinh sau:

Kiéu hop giam toc: banh rang try :

Phién ban 0




¢ 2 dau truc vao, 1 dau truc ra

Cong suit truyén qua hop giam tdc (n=1000) Py 73 kW
Ché do 1am viéc theo FEM : M5
Ti s6 truyén danh nghia ctia HGT tht 1 in 12.5
Ti s6 truyén thuc té cua HGT thu 1 i 12.41
Ti s6 truyén cua HGT thir 2 can chon i/i; 30.059
Chon hop giam toc thir 2 c6 cac thong so chinh nhu sau:
Kiéu hop giam toc: banh ring try

Kiéu truc ra la truc rang

Momen trén truc cham My 200000 i Nm

Luc hudng kinh trén truc cham Fr 16700 kG
Ti s6 truyén danh nghia HGT thir 2 in 31.5
Ti sb truyén thyc té cia HGT thu 2 i 31.5
Tbng ti sb truyén thuc té 1o 390.92
1g=1;" 1y
Van tdc nang thuc té 16n nhat Vg 4.77 m/ph
~ D, *n,

" mxi,
2.6 Tinh Chon phanh
Cic thong sb Ky hiéu: Giatri : D.vi | Ghichu
Téi trong nang Qu 100000 : kG
Khoi lugng cua 02 moc nang chinh Qm 1440 kG
Duong kinh tang tai tdm cap Dcp 1200 mm
Heé sb an toan phanh k 1.5
Momen phanh dugc xac dinh theo cong thire Mpy 1217.13 i N.m

_98IHLI5HQ, HOmD,
" 2m, #1000
Chon phanh dién thuy luc theo DIN 15435, Ia loai phanh phu hop véi két cau, thong dung
C6 momen phanh [Mpy] i 75-1050 §{ N.m
Duong kinh banh phanh D 315 mm
S6 luong phanh 2 chiéc
Phién bdn 0 5




2.7 Tinh sirc bén cum méc nang 50T

Sor do tinh toan cum moc ndang

Cic thong so Ky hi¢u: Giatri : D.vi | Ghichua
Chon vat liéu lam moc thép 20-2I'TI TOCT 1050-88
San pham rén nhom IV KII1-175 TOCT 8479-70
G161 han chay Oyp 175 MPa
Gi6i han bén S, 355 i MPa
Ung suat kéo cho phép cuia phan dudi moc treo (o] 69.6 MPa
[0, ]= Ow e
Ym ¥
Heé sb chuyén doi C 1
Hé s6 ché do lam viéc Ve 0.8
Hé s do tin cay vé vat liéu Ym 1.15
Heé s6 tin cay theo cong dung lam viéc Vn 1.75
Ung suat kéo cho phép cuia toan bd moc treo [Ob] 104.3 Mpa
o] = T2
V"V
Heé s6 chuyén doi C 1.2
Hé sb ché do lam viée Ye 1
Hé s do tin cay vé vat liéu Ym 1.15
Heé s6 tin cay theo cong dung lam viéc Vn 1.75
Ung suat kéo cho phép theo mit phing hudng kinh ciia moc treo [Obear] 60.9 Mpa

Phién ban 0




o, ]- 2L
YV
Heé s6 chuyén doi c 0.4
He s6 ché d6 1am viée Ve 1
Heé sb d6 tin cay vé vat liéu Ym 1.15
Hé sb do tin cay theo cong dung lam vi¢c Ya 1
Tai trong hang nang danh nghia ctia 1 moc treo Q 50000 kG
Tai trong hang nang cua 1 moéc treo (khi thir tai) Q 62500 kG
Q,=1,25.Q
Puong kinh cudng moc 1205 | mm
Gia toc trong trudong g m/s®
Ung suét thyuc té ctia phan dudi moc treo GCp 53.8 N/mm’i TRUE
Gy, = 4nQ(112g 6, < [0}]
Ung suét kéo ctia moc treo o 57.3 Mpa i TRUE
6, = % 61 <[0p]
Heé s tap trung ing suét k, 43
Bé rong moc treo b 230 mm
Bé day moc treo t 200 mm
Bé rong 16 D 112 mm
Chiéu day thanh h 70 mm
Ung suét kéo thuc té theo mat phfmg hudng kinh cua moéc Gpear 39.1 MPa | TRUE
Coear =y _12 gh Opear < [Obear]

3.Tinh toan co cAu ning phu

10

%

So dé dan déng co cdu ndng phu
1. Pong co dién NH=37kW,p=6, lién phanh, n=975vg/ph 6. Hop giam tdc 2, ix=16
kiéu lap chan dé, didu khién bién tan

2. Khép nbi kiéu BWN theo K422

Phién ban 0
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8. Cum Puly han vi qua tai




3. Hop giam tocl, iy=10
4. Phanh thuy lyc M,;, =75-1050 Nm
5. Khop rang ndi dng

9.Go1 6

10. Cum dém vong

3.1 Cac thong s6 dau vao

‘ , 10T
So do tao boi suat palang

Cic thong so Ky hiéu: Giatri | D.vi | Ghichu
Tai trong danh nghia cia co cAu nang phu 1 Q 2x10000 i kG
Tai trong danh nghia ctia 1 mdc nang Q 10000 kG
Khéi lugng ctia bd phan mang vat Qy 161 kG
Vian téc ning max theo yéu cau v 8 m/ph
Chiéu cao nang 16n nhat H 76 m
Boi suit paling m 2 tang kép
3.2 Tinh chon day cap
Cic thong so Ky hiéu: Giatri : D.vi | Ghichu
Hiéu suét 1am viéc cua palang um 0.98
Luyc cang 16n nhat suat hién & nhanh day quan cép S 254284 © N
o (QQ,)x9.81
2xmxn,

Hé s6 an toan bén cua dy cap Z rin 5
Duong kinh day cég , d 13 mm
Loai day cap, lam bang thép ma, 161 kim loai, chong an mon
Gidi han bén cua soi cap 1960 N/mm
Luc kéo dut cua day cap S, 156000 N
Hé sb st dung thuc té cla day cap Z¢ 6.13 TRUE

Z.= Sgp 27 in
3.3 Tinh cum tang quén cip
Cic thong so Ky hiéu: Giatri : P.vi | Ghicha
Puong kinh nho nhit cua tang theo day rinh D,™" 221 mm
Budc cudn cap t 15 mm

t=d+ (2-3)
Chon d k nho nhit cua tang theo day rinh D 820 mm
Phién ban 0 8




Duong kinh tang tai tdm cap Dcp 833 mm
Dcp=D+d
Chiéu dai danh nghia 1 nhanh cap cudn Ién tang | 152 m
S6 vong cap du trit khong sir dung dén Z, 3 vong
S6 vong cap phai cuén ¢ 1 nhanh Z 61.1 vong
Chiéu dai phan cit ren toan bd trén tang L, 1833 mm
K/c min giita truc tang véi truc rdng roc 6 treo moc hpin 650 mm
K/c giita 2 rong roc & 6 treo moc L, 300 mm
Phan giita cia tang ko cit ranh Ly 209 mm
Chiéu dai tang dé 1am thanh bén L, 43 mm
Chiéu dai phan tang dé cip dau cap L, 45 mm
Chiéu da‘li‘ toan bd cua tang L 2218 mm 2300
Chon chiéu day tang d 20.4 mm
, 0 =0.02*D+6
Vat liéu che tao tang Thép 35JITOCT 977-88
Gidi han chay cia vat liéu ché tao tang Oyp 320 Mpa
Gidi han bén cua vat lidu tang Oy 569 MPa
Gidi han bén nén clia tang [oy] 160 Mpa
GYP
, . lo,]= 7
H¢ sc} giam Ung suat d(}i voi tang bang thép [0) 0.7
H¢ s6 phu thudc vao so 16p quan cép trén tang k 1
Hé sb thir tai tinh k, 1.25
Ung suét nén thyc té ciia tang Gy 72.712 TRUE
AL 6,<[0]
0*t

3.4 Tinh toéfl chon dong co dién
C?'IC thong s6~ ’ Ky hiéu: Giatri : D.vi : Ghichua
S0 dong co dan dong co cau nang z 1
Hé s6 thu tai dong kq 1.1
Hiéu suét tong cong cua co cAu ning Mo 0.85
Cong suit dong co can thiét P., 34328 | kW

_ 2X(kxQ,1Q, )%V

T 6120,
Chon dong co, lién phanh, diéu khién bién tan c6 ky hiéu
Cong suat danh nghia cua dong co Ny 37 kW
Tdc d6 dinh muc cia dong co Ny 975 v/ph
Dong dinh muc (400V) I 66 A
’ My/Mp 2.3
Cap cach di¢n F, cap bao v¢ IP 55
‘ Di¢n ap su dung 400V, S0Hz
Phanh dia dién tir lién dong co, M;,=800Nm
Phién ban 0 9




3.5 Tinh, chon truyén dong co khi

Cic thong sb Ky hiéu: Giatri : D.vi | Ghichu
S6 vong quay can thiét cua tang dé dam bao van tdc nang n, 6.1171 | v/ph
v¥m
"T314%D,
Ty s6 truyén can thiét dé dat vén tc nang 1y 159.39
i = My
nt
Chon hop giam toc c6 cac thong s chinh sau:
Kiéu hop giam toc: banh ring try
¢ 2 dau truc vao, 2 dau truc ra
Cong suit truyén qua hop giam tdc (n=1000) Py 42 kW i ZQ500
Ché do lam viéc theo FEM : M5
Ti s6 truyén danh nghia ctia HGT tht nhat N 10
Ti s6 truyén thyc té ciia hop giam tdc thir nhat 1y 10.35
Ti s6 truyén cua HGT thir hai can chon iy 15.400
Chon HGT thir hai c¢6 cac thong s nhu sau:
Cong suit truyén qua hop giam tdc (n=1000) Py 106 kW
Momen trén truc chdm My 70 kNm ; ZQ750
Luc hudng tm trén dau truc cham Pr 6200 kg
Ché do lam viéc theo FEM : M5
Ti s6 truyén danh nghia ctia HGT tht hai o 16
Ti s6 truyén thuc té cua HGT thi 2 i 15.750
Ti s6 truyén thuc té ciia hé dan dong i 163.013 4 cap
i) =1;"1,
Van tde nang thyc té, max Vs 7.82 m/ph
_ D, *n,
" mxi,
Pong co diéu khién bién tan ti 16 1:10 nén
Van toc nang thyc té, min V pmin 0.78 m/ph
3.6 Tinh chon phanh
Cic thong so Ky hiéu: Giatri : P.vi | Ghicha
Tai trong nang Qu 20000 kG
Khéi luong 02 moc nang phu Qm 322 kG
Puong kinh tang tai tdm cap Dcp 833 mm
Hé s6 an toan phanh k 1.5
Momen phanh dugc xac dinh theo cong thuc Mpy 404.61 | N.m
9BIHH105Q, Qui'D,
" 24, #1000
Chon phanh dién thuy luc, 1a loai phanh phu hop véi két cau, thong dung theo DIN 15435
C6 momen phanh [Mpy] i 75-1050 i N.m
Phién ban 0 10




|C() duong kinh banh phanh D 315 mm
3.7 Tinh sitc bén cum méc nang phu 10 Tan
\
=T d
So dé tinh todn cum méc ndng phu 10 tan

Cic thong so Ky hi¢u: Giatri ;| D.vi | Ghi chu
Chon vat liéu lam moc thép 20-2I'TI TOCT 1050-88

San pham rén nhoém IV KI1-175 TOCT 8479-70

G161 han chay Oyp 175 MPa
Gi6i han bén S, 355  MPa
Ung suat kéo cho phép cuia phan dudi moc treo (o] 69.6 MPa

G, -C-
SR
Yo 7

Heé s6 chuyén doi C 1

Hé s6 ché d6 lam viéc Ve 0.8

Heé s do tin cay vé vat liéu Ym 1.15

Heé s6 tin cay theo cong dung lam viéc Vn 1.75

Ung suat kéo cho phép cua toan bd moc treo (O] 104.3 i Mpa

o, Cc.
[0,]=—2
7"1 ' 7’1

Heé s6 chuyén doi C 1.2

Hé sb ché do lam viée Ye 1

Heé s do tin cay vé vat liéu Ym 1.15

Heé s6 tin cay theo cong dung lam viéc Vn 1.75

Ung suat kéo cho phép theo mat phang hréng kinh ciia méc treo [Obear] 60.9 Mpa

Phién bdn 0 11




[hr ] = T ST
YV
Heé s6 chuyén doi c 0.4
He s6 ché d6 1am viée Ve 1
Heé sb d6 tin cay vé vat liéu Ym 1.15
Hé sb do tin cay theo cong dung lam vi¢c Ya 1
Tai trong hang nang danh nghia ctia 1 moc treo Q 10000 kG
Tai trong hang nang cua 1 moéc treo (khi thir tai) Q 12500 kG
Q,=1,25.Q
Puong kinh cudng moc 55.7 mm
Gia toc trong trudong g m/s®
Ung suét thyuc té ctia phan dudi moc treo GCp 50.35 iN/mm’ TRUE
G, = 4nQ(ljzg op < [0p]
Ung suét kéo ctia moc treo o 20.06 Mpa i TRUE
o, = % 61 < [op]
Heé s tap trung ing suét k, 4.3
Bé rong moc treo b 180 mm
Bé day moc treo t 146 mm
Bé rong 16 D 72 mm
Chicu day thanh h 20 mm
Ung suat kéo thyc té theo mit phang hudng kinh cia moc Ghear 42.58 MPa i TRUE
Obear = % Opear < [Opear]

Phién ban 0

12




4. Tinh toan co cau di chuyén cau truc

DPéng co lién hdp gidm téc

lién phanh, diéu khién bién tin

==

HH HH HH HH
[ HH l l HH [ HH l l HH l
o
8
3
Banh rang Banh rang l}
m=14,Z,= 17 \ m=14, Z, = 51
HH HH HH HH
HH HH HH HH
SRS S A
So dé ddng co cdu di chuyén
4.1 Cac thong s6 diu vao
Cic thong so Ky hiéu: Giatri i D.vi | Ghichu
Khéi lugng cau truc tinh toan Ger 67652 kG
Khéi luong cua xe toi Gy 55589 i kG
Khéi lugng tong (cau tructxe toi) Grop | 123241 | kG
Khéi luong hang nang Gy 100000 | kG
Van toc yéu cau 1on nhat \4 0.133 m/s i 8 m/ph
buong kinh banh xe D,, 710 mm
Tong s banh xe n 8
Kiéu dan dong dan dong riéng
Diéu khién dong bo dién bang bién tan 5 E
4.2 Xac dinh cac thong s6 lic cin
Cic thong so Ky hiéu: Giatri : D.vi | Ghichu
Puong kinh ngdng truc d, 130 mm
He 50 ma sat 0 truc f 0.015
Hé s6 ma sat ldn cia banh xe 1) 0.8
Hé s6 ma sat banh xe va ray k, 3.2
Luc can do ma sat Wins 4211.86 i kG
(G t1,4.Gy).(fd,+2.p) K,
ms DW
He s6 d¢ doc o 0.003
Luc can do dbc Wy 789.72 i kG
Wd = (G CT+1’4‘ GH) o
Di¢n tich chiu gi6 can truc F 85 m’

Phién ban 0
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Ap luc gi6 theo ving dia hinh khi tinh co ciu di chuyén p 40 kG/m’
Luc can do gio W, 3400 kG
W,=p.F,
Luyc can tong cong W 8401.6 | kG
W=W, +W;+W,
4.3 Lwa chon ddng co dién, phanh, hdp giam toc
Cic thong sb Ky hiéu: Giatri i D.vi | Ghichu
S6 luqng d@ng co dan qd(f)ng z 4
Hi¢u suat truyén chuyén dong n 0.85
H/s khéi dong trung binh ctia dong co \ 1.1
Cong suit dong co can thiét P, 11.753 | kW
~9.81.W.v
" 1000. 1. v

Cong suit can thiét cua 1 cum dan dong N, 2938 | kW
Chon dong co lién HGT, lién phanh diéu khién bién tan c6 cac thong so:
Cong suat danh nghia 16n nhit cua dong co N 4 kW : TRUE
Kiéu hop giam toc: banh rang con, tru
Momen xodn dau ra cua hop giam tdc Mk 3386 Nm
TST cua hop giam tde i, 85.98
Toc d6 quay danh nghia cua dong co n 970 v/ph
S6 vong quay cua truc ra ctia hop giam tdc n; 11.3 v/ph
S6 vong quay ciia banh xe dam bao toc do di chuyén Npy 3.588 v/ph

. 60.v

314, DW.IO’3

TST chung cta co ciu di chuyén 1, 270.31

1, = n/ny,
Tst can thiét caa cap banh rang ngoai hop 1nn 3.149

Lph = 10}/Npy

4.4 Tinh, lua chon cap banh riang ngoai h¢p
Cic thong sb Ky hiéu: Giatri | D.vi ; Ghichu
Ti s6 truyén can thiét cta cip banh ring ngoai hop 1nn 3.149
Khoang cach truc cac banh rang ay 476 mm
Mo dun m 12
Chon s6 riang banh ring nho 7 19
Chon s6 ring banh ring 16n 7, 60
Bé rong ring bw 110 mm
Ti s6 truyén thuc té i 3.16

10=2,/2,
Van tdc di chuyén thuc té max cta ciu truc V¢ 7.98 m/ph
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_3,14.D,n
" 1000. i, 4,

Pong co diéu khién bién tan ti 16 1:2

Van toc di chuyén thuc té cua cau truc a \% 3,99+7,98 : m/ph
Tinh toan kiém tra bén banh rang
Vit liéu lam cac banh rang, 40XH
Nhiét luyén : toi bé mat dat d6 cirmg bé mat ring 48.. 52HRC
Tinh kiém tra banh ring theo ISO 6336:1996 trén inventor xem phu luc
Kiém tra véi cac thong s6 chinh nhu sau:
Cong suat dau vao p 4 kW
S6 vong quay dau vao n 11.3 v/ph
Momen xoin dau vao Mk 3386 Nm
Cap chinh x4c cta cip banh ring cap 8
Thoi gian phuc vu h 10000 gio
Két ludn banh rdang dam bdo bén
4.5 Kiém tra dong co dién vé momen mé may
MomeAn can cau truc chan dé khi nang tai qui doi vé M., 157 KG.m
truc dong co
M- WD,
2m. 1,
Tong luc can di chuyén W | 8401.579 i kG
buong kinh banh xe D,, 0.71 m
Hiéu suat truyén dong n 0.7
Ty s6 truyén chung ctia bd truyén I, 271.516
It = iO*ih
Momen khéi dong ctia dong co dugc xac dinh M4 max 20.87 ikG.m
Mkdmax = 1933X Mcd
Momen dinh mtrc cia dong co M, 15.75 kGm
M, = 955*N*z
n
Toc d6 quay cia dong co n 970 vg/ph
S6 dong co dan dong z 4
Cong suat dong co N 4 kW
Hé s6 qua tai cua dong co ® 1.32
_ Mkdmax
p= M,
Hé s6 qua tai cho phép cua dong co [o] 2.2 TRUE
Két ludn dong co dam bdo momen mé mady o< [0]
4.6 Tinh toan kiém tra bam cho banh xe
Tdng ap luc 1én cac banh dan khi ko ¢6 vat nang G4 82160.67 i kG
G' — GCT +GXT
N
W
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Luc can di chuyén do ma sat khi khong c6 vat nang W2 1971.86 § kG
0 _ G (fds+2-u)-kr
ms Dw
Luc can do ddc khi ko ¢6 vat nang Wdo 369.723 kG
Wdo = GTCT'G’
Luc can di chuyén do gi6 W, 3400 | kG
W, =p.F.'
Téng luc can di chuyén tinh w. | 574158 i kG
W, =Wo + W+ W,
Hé s6 bam cia banh xe vao ray [0) 0.12
Heé sb an toan bam ky, 1.8
G,
k, = — "' 7
W' -G,.f. D;
Hé b an toan bam cho phép [ky] 1.1 TRUE
K&t luan banh xe dam bao dicu kién bén bim

4.7 Tinh chon kiém tra banh xe va ray
a) Tinh ap lwc max Ién banh xe

8150

So d6 dan dong co cau di chuyén cau truc

Xét 2 truong hop tinh todn tai trong max Ién banh xe

Truong hop 1
Cau tryc dimg yén, xe toi mang hang max di chuyén véi téc d¢ cao phanh gap, gié thoi theo chiéu di chuyén
cla xe toi

Truong hop 11
Xe toi mang hang max 1éch vé 1 bén phia cong xon, cau truc di chuyén véi tbe dd max phanh gip gi6 théi th
chiéu di chuyén cua céu tryc.
Triong hop nguy hiém nhdt tinh todn tdi trong max lén banh xe la trieong hop 11
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Poxt

Parxt

Cur | ‘
= ClL Gxr *
Cor = Pccr‘ PECL ‘ m
G ‘ T ! G
Rac | B Rep - G ‘
AC) B(D) Re Ro
7 A B S o0
B
g t —
- ke
Cic thong so Ky hiéu: Giatri | D.vi iGhichu
Khéi lwong cau truc Ger 67652 i kG
Khéi lugng xe toi Gy 55589 | kG
Khéi lwong hang nang Gy 100000 | kG
Khdi lwong xe toi va hang nang max khi tinh toan Gxn 180589 i kG
Gxy = Gx1+1,25Gy
S6 banh xe cau truc S 8
Khau do clia cau truc L 19000 i mm
Khoang cach tim 2 cau ctia cau truc Lg 8150 mm
Trong tim cau truc cach chan B(D) 1 khoang L1 7720 mm
Trong tam xe toi va hang nang cach chan B(D) 1 khoang C 1500 mm
Luc gi6 tac dung 1én cau truc Pser 2280 kG
Luc gi6 tac dung 1én xe toi Poxr 1120 kG
Chidu cao diém it quy dd; gi6 16n %6 1o H1 1257 Xem
Chiéu cao diém dit quy doi gio 1én cau truc H2 8 m p ha?
T ; : N tinh 6n
Luc quén tinh cua xe con khi phanh gap cau truc Porxr 1160 kG dinh
Luc quén tinh cta khung cdu truc khi phanh gip cau truc Porer 1411 kG '
Luc quéan tinh cia hang nang khi phanh gip ciu truc Porn 2086 kG
Phan luc géi do: trong luong cdu truc tao ra Rppenyi 40163.92 ¢ kG
Rin6en =w
: trong luong xe toi va hang nang tao ra Rppgxni 166331.97: kG
RBD(GXH):W
Tai trong tac dung 1én 1 banh xe do trong lwong ciu truc Rp(@en 10040.98
RpGern kG
Ry - RD(G - RBD(GCT) « 4
cr cr 2 g
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Rgpgx)

Tai trong tac dung 1én 1 banh xe do xe toi va hang nang 41582.99
RpGxr) kG
R
Ryo. ) = RD(G = BD(GXH) *i
XH XH 2 S .
Tai trong gid tac dung 1én 1 banh xe phia chiu luc bét loi Rpy(gio) 988.96 kG
(P *H2+ P, *H1)*1000 2
RDl‘glo) = L XE
K
Tai trong khi phanh gap tic dung En 1 banh xe phia chiu lyc bét loi Rppn) 1302.96 i kG
[(PQ,CT+PQ,H)*H2+PQ,X,*H1]*1000 2
D(ph) = LK xg
Tai trong tong cong tac dung 1én 1 banh xe Pax 539159 i kG
P rnax™RoGertRopGxa™Roioy Roph)
b) Tinh kiém tra banh xe va ray
Cic thong so Ky hiéu: Giatri i D.vi | Ghichu
Duong kinh banh xe D, 710 mm
Chiéu rong hiru ich cta ray B, 100 mm
Ap lyc max 1én ray | . 53916 : kG
Hé s tinh dén ché d6 1am viéc cua co ciu Kpx 1.2
Heé s6 tinh dén su thay doi tai trong Y 0.86
Tai trong tuong duong 1€n banh xe P 55641.21 i kG
pP= Y-kbx-PmaX
Ung suét tiép xic 1én banh xe G 751.1 N/mm} TRUE
c,=0,418. PE
\B,R
Chon vat li¢u banh xe, thép 65T
Ung suét tiép xtic cho phép [l 850  N/mm’
Két ludgn bdanh xe dam bdo diéu kién tié'p xuc ox<[0w]
4.8. Tinh toan truc banh xe
Vi két cAu bo chay di chon voi nguyén Iy truc va vong trong 6 quay.
tir d6 ta dua tryc vé gian do tinh toan sau:
Mk
P
A B
D y 2
L1 L2
So dé tinh todn truc banh xe
Khoang cach gitra 2 vi tri dat gbi 6 L1 370 mm
Khoang cach tir gbi dén diém dat lyc momen xodn L2 165 mm
Duong kinh truc tai vi tri dat luc P d 180 mm
Puong kinh truc tai vi tri dit gbi 6 dl 130 mm
Phién ban 0 18




@

Puong kinh tryc tai vi tri dat momen Mk 125 mm
Vit li¢u 1am truc 45XH t61 dat HRC=48-82HRC c6 cac thong s6:
Gi6i han bén Op 1600  MPa
G161 han chay Cch 1400 MPa
Tai trong tac dung 1én truc 1 banh xe P 539159 kG
P =P
Momen 16n nhat tai dau vao banh rang chu dong My 3386 Nm
Ty s6 truyén clia cip banh ring ngoai bo chay 1 3.16
Momen xoén tinh toan kiém tra truc Mk 10699.76 = Nm
Mk=My*i
Tinh kiém nghiém truc bcfng Inventor Két ludn truc dam bao bén
4.9.Tinh chon 6 liin cum di chuyén céu truc
Luc hudng tm tac dung 1én 6 P/2 | 26957.95 i kG
Tai trong doc truc tac dung lén 6 do luc gio A 185.9 kG
A =Pg/(2*S)
Luc gi6é theo phuong vuong gbéc ray Pg 2975 kG
Pg=p* Fy
S6 banh xe S 8
Ap lyc gi6 tinh toan P 25  kG/m2
Dién tich himg gi6 cta ciu truc theo phuong vudng goc ray Fx 119 m’
Fx=FuntFxrtFer
Dién tich hing gi6 cua hang nang 40 m’
Dién tich himg gi6 cua xe toi 36 m’
Dién tich himg gi6 cta ciu truc 43 m’
Thoi gian phuc vu cta 0 10000 | gid
S6 vong quay cua 6= s vong quay banh xe n 3.588 ivg/ph
Kiém tra bang chwong trinh tinh ctia SKF
Ky hiéu cta 6 22226 E
Puong kinh trong cua 6 d 130 mm
Pudng kinh ngoai cua 6 D 230 mm
Bé rong 0 lan B 64 mm
Thoi gian phuc vu cua 6 da chon >10000h, két luan 6 dam bao bén
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5. Tinh toan co cau di chuyén xe con

So do dong co cau di chuyén xe con

5.1 Cac théng s diu vao

Cic thong sb Ky hiéu: Giatri : D.vi | Ghichu
Khéi lugng xe con Gxr | 55589 | kG
Khéi lwong hang nang Gy 100000 | kG
Van toc di chuyén yéu cau 1on nhat \4 0.067 m/s i 4 m/ph
Puong kinh banh xe D,, 500 mm
Tong sO banh xe n 8
Kiéu de:m"d(f)n‘g ‘ e dan dong riéng
biéu khién dong bd dién bang bién tan 5 5
5.2 Xac dinh cic thong sb luce cin
Cic thong sb Ky hiéu: Giatri : D.vi | Ghichu
Puong kinh ngdng truc d, 90 mm
He s6 ma sat 0 truc f 0.015
Hé s6 ma sat lin cia banh xe 1) 0.8
Hé s6 ma sat banh xe va ray k, 2
Luc can do ma sat Wins kG
(G t1,4.Gy).(fd,+2.p) K,
ms DW
He s6 d¢ doc o 0.003
Luc can do dbc W, | 586.767 | kG
W, =(G x1+1,4.Gp). a
Di¢n tich chiu gi6 cua xe con F 45 m’
Dién tich chiu gi6 cua hang nang Fun 50 m’
Ap lyc gi6 theo ving dia hinh p 25 kG/m’
Luc céan do gio6 W, 3325 kG
W, = L4.p.(Fy +Fin)
Luc can tong cong N 6219.717 : kG

W =W, + Wy+ W,
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5.3 Lua chon dong co di€én

Cic thong so Ky hiéu: Giatri : P.vi | Ghicha
S6 luong dong co dan dong z 2
Hiéu suat truyén chuyén dong n 0.88
H/s khéi dong trung binh ctia dong co \ 1.1
Cong suat dong co can thiét Py 4.202 kW
p = 9,81.W.v
1000. 1. v

Cong suat can thiét cia 1 cum dan dong Nt 2.101 kW
Chon dong co lién HGT lién phanh, diéu khién bién tan
Cong suit danh nghia 16n nhit cua dong co N 2.2 kW Ok
Kiéu hop giam tdc: Banh ring con tru
TST cta hop giam tdc i, 146.84
Tbc dd quay danh nghia cua dong co n 940 v/ph
Momen ddu truc ra ctia hop giam toc Mk 3282 Nm
S6 vong quay dau truc ra nl 6.4 v/ph
S6 vong quay ciia banh xe dam bao toc do di chuyén Npy 2.548 v/ph

. 60.v

" 3,14.D,.10°

TST chung cta co ciu di chuyén 1, 368.92

1, = n/ny,
TST cuta cap banh rang ngoai hop 1nn 2.512

1n = 1./1,
5.4 Tinh, lva chon cdp banh rang ngoai h¢p
Cic thong sb Ky hiéu: Giatri : D.vi | Ghichu
Ti s6 truyén can thiét cta cip banh ring ngoai hop 1nh 2.512
Khoang cach truc cac banh rang ay 342 mm
Mo dun m 10
S6 rang banh nho 2 19
S rang banh 16n Zs 49
Bé rong ring b, 60 mm
Ti s6 truyén thuc té i 2.579

0= 7Z,/7,
Van tdc di chuyén thuc té max cua xe toi V¢ 3.90 m/ph

3,14.D,.n
1000 i, 4,
Pong co diéu khién bién tan ti 1& 1:2 m/ph
Van toc di chuyén thuc té min cua xe toi Vmin 1.95 m/ph
Tinh toan kiém tra bén banh ring
Vit liéu lam céc banh rang, 40XH .
Nhi¢t luyén : t61 bé mat dat dd cung bé mat rang 48...52HRC
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Tinh kiém tra banh rang theo ISO 6336:1996 trén inventor xem phu luc

Kiém tra v&i cac thong so chinh nhu sau:

Cong suat dau vao p 2.2 kW
S6 vong quay dau vao n 6.4 v/ph
Momen xodn dau vao Mk 3282 Nm
Cép chinh xac ctia cip banh ring cap 8
Thoi gian phuc vu h 1600 gio
Két luan banh ring dam bao bén
5.5 Tinh toan kiém tra banh xe va ray
a) Tinh ap lwc max Ién banh xe
B
= E3—
Gu
o ¢ =4
s SER
Lo C
gt L —
So dé xac dinh tdi trong tdac dung lén banh xe
Cic thong so Ky hiéu: Giatri : D.vi :Ghichu
Khéi luong xe toi Gyt 55589 | kG
Khéi lwong hang nang Gy 100000 @ kG
S6 banh xe dan dong xe con S 8
Khau do xe con Lk 7750 | mm
Khodang cach tAm 2 ciu cua xe con L 4500 mm
Khi to1 chinh mang tai, trong tdm hang nang cach (banh D): LI 1585 mm
Trong luong xe con xem nhu phin bd déu cho cac banh dan
Phan lyc (banh D) do: trong lugng xe con tao ra Rpxr) | 6948.625 i kG
RD(XT) = Gxr/S
: trong lugng hang nang tao ra Rpay | 20243.1 i kG
R 125G ALY
o L*S

Tong tai max tac dung 1én banh xe khi xe con mang tai max phanh gép, gi6 thoi theo chiéu di chuyén xe con

Do trong tdm xe toi nho (thap) nén tai trong do gié va do phanh gip tac dung 1én banh xe rat nho, nén bé qu:

Téng tai trong tac dung lén 1 banh xe (banh D) la Pax 27191.7 kG
Pmax = RpxrytRpm)
b) Tinh kiém tra banh xe va ray
Cac thong $0 Ky hiéu: Giatri | D.vi | Ghichu
Duong kinh banh xe D,, 500 mm
Chiéu rong hitu ich cua ray B, 70 mm
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Ap lyc max 1én ray, P... | 27191.7 i kG
Hé s tinh dén ché d6 1am viéc cua co ciu Kpx 1.2
Heé s6 tinh dén su thay doi tai trong Y 0.86
Tai trong twong duong 1€n banh xe P 28061.8 i kG
P =7vy.Xkpy-Prax
Ung suét tiép xtc 1én banh xe G 759.7 N/mm} TRUE
Chon vat li¢u banh xe, thép 65T
Ung suit tiép xuc cho phép [Cwl 850 N/mm’
Két luan banh xe dam bao diéu kién tiép xtc 0<[Gy]

5.6. Tinh toan truc banh xe

Vi két cau banh xe ta chon véi nguyén ly truc va vong trong 6 ding yén, banh xe va vong

ngoai 6 quay, tir d6 ta dua truc vé gian do tinh toan sau:
P/2 P/2

A ‘ ‘ B

A P

So do tinh toan truc banh xe

L1 L2 L1

Khoang cach gitra 2 vi tri dit gbi 6 L2 120 mm
Khoang cach tir gbi dén diém dat lyc P/2 L1 100 mm
Duong kinh truc d 90 mm
Vit li¢u lam truc 40XH c6 céc thong $6:
Gi6i han bén o 850  MPa
G161 han chay Cch 650 MPa
Ung suét cho phép [o] 464 MPa
Tai trong tac dung 1én tryc 1 banh xe P 27191.7 kG
P=P,.x

Luec tac dung 1én truc tai vi tri gbi 6 P/2 | 1359584 kG
Truc don thudn chi 14 truc tim, chiu momen uén, momen xoén nho bo qua

Tinh kiém nghiém truc bang Inventor, Két qua truc dam bdo bén
5.7.Tinh chon 6 Liin cum di chuyén xe con
Luc hudng tm tac dung 1én 6 P/2 | 13595.84 | kG
Tai trong doc truc tac dung lén 6 do luc €16 nho l1én bd qua
Thoi gian phuc vu cta 0 10000 | gid
S6 vong quay cua 6= s vong quay banh xe n 2.548 ivg/ph
Kiém tra bang chwong trinh tinh ctia SKF
Ky hiéu ctia 6 22218 E
Puong kinh trong cua 6 d 90 mm
Puong kinh ngoai cua 6 D 160 mm
Bé rong 6 lan B 40 mm
Thoi gian phuc vu cua 6 di chon >10000h, két ludgn é dam bdo bén
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6. Tinh 6n dinh cho ciu truc chin dé

6.1 Kiém tra on dinh ciia ciu truc ¢ trang thai gié bao

a) Tinh 6n dinh theo phwong doc ray

Poxt

Pacr

H?

B1

B2

i

i

So d6 tinh én dinh theo chiéu doc ray

Khi ¢6 gi6 bio, cdu truc khong lam viéc, ap luc gid Py 150  kG/m’
Dién tich chinh dién khung cau truc chan dé Fer 57 m>
Chiéu cao diém dit qui ddi H, 8 m
Dién tich chinh dién cta xe toi Fxr 28 m>
Chiéu cao diém dat quy ddi cta Fyr H, 12.5 m
Momen lat do gi6 M, 120900 {kG.m
M, = Py (Fer *H, +F *H,)
Trong luong xe con Gxr 55589 kG
Trong luong cau truc Ger 67652 kG
Khoang cach 2 ciu cua cau truc B, 8.150 m
Khoang cach tir trong tm xe toi va cau truc dén diém lat B, 4.075 m
Momen chéng 14t cua cau truc do tu trong Mcp 502207 i kG.m
M = (G HGxr)*B,
Heé sb 6n dinh cho phép ctia cau truc chan dé Kod 1.6
Hé s6 6n dinh cua cau truc tinh toan 1a Ko 4.154 TRUE
Kop=Mq /M, KoaKpoay
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b) Tinh 6n dinh theo phwong vudng goc ray

Poxt
| [
* Gxr
Pecr
‘GCT ) =
<
o
B2
So dé tinh 6n dinh theo phwong vuéng goc ray khi gié bio
Di¢n tich chinh dién cau truc chan dé Fer 43 m’
Chiéu cao diém dit qui doi H, 8 m
Dién tich chinh dién cua xe toi Fxti 36 m>
Chiéu cao diém dit quy ddi cta Fyr H, 12.5 m
Momen lat do gi6 M, 119100 :kG.m
M, = pg*(Fer *HytFyr *Hy)
Trong lugng xe con Gyt 55589 kG
Trong lwong cau truc Ger 67652 kG
Khoang cach tir trong tim xe toi va cau tryc dén diém 14t B, 2.9 m
Momen chéng 1at do tu trong cua cau truc+ xe toi Mcp 357399 i kG.m
Mcp = (Gxr+Ger)*B,;
Hé s6 6n dinh cho phép cua cau truc chan dé Kod] 1.6
Hé s6 6n dinh cua cau truc tinh toan 1a Kog 3.001 TRUE
Koa =Mc/ML Koa>Koq)
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6.2 Kiém tra 6n dinh ciia ciu truc khi dang lam viéc

a) Kiém tra 6n dinh ciia cAu truc theo phwong doc ray
Truong hop bat loi nht 14 xe con mang hang max, cau truc di chuyén doc ray phanh gip
gi6 thoi doc duong ray (gi6 & trang thai lam viéc). Canh lat ¢ day 1 diém B

Parxr Poxt
| ) \
*GXT

Parx Parcr| Peer
‘GCT -
-
‘ o~
GH -
B & Y
B1
B2 o

So dé tinh on dinh theo phuwong doc ray khi cau truc lam viéc

Gia toc trong truong g 9.81 m/s’

Trong lugng xe toi Gyt 55589 kG

Trong luong cau truc Ger 67652 kG

Trong lugng hang nang max khi toi chinh mang tai Gy 100000 kG

Chiéu cao tir tim 1at dén diém dat luc

qué{l tinh cua xe con téEc dupg 1én cau truc H 125 m

Chiéu cao tir tam lat dén diém dat luc

quan t,inh cua khqung c?lu‘ truc. H, 8 m

Van toc di chuyén cua cau truc max v 7.98 m/ph

Thoi gian phanh ciu truc tig 0.65 S

Gia tdc phanh cau truc Jph 0.20 m/s’
Jon = V/(60.t,q)

Luc quén tinh cua xe con khi phanh gép ciu truc Porxr 1160 kG

Porxr = GXT*jph/ g
Lyc quan tinh ctia khung ciu truc khi phanh gép ciu truc PQTCT 1411 kG
Porer = Ger™*jpn/g
Luc quéan tinh cia hang nang khi phanh gip ciu truc Porn 2086 kG
; Porn = Gu™jpn/g

Cénh tay don chong 1t B1 =0,5*B2 Bl 4.075 m

Ap luc gi6 18n cau truc & ché d6 1am viéc p 40 kG/m*

Luc gi6 tac dung 1én cau truc & ché do lam viéc Pser 2280 kG
Poer =p*Fer

Luc gi6 tac dung 1én xe con & ché do 1am viéc Poxr 1120 kG
Poer = p*Fxr

Momen chéng 1at ctia cdu truc Mcp 909707 {kG.m

M =(GertGyrtGy)*Bl
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Momen lat cua ciu truc M, 58027 {kG.m
,MLz(PQTXT—'—PGXT)*H1+€PQTCT+PGCT+PQTH)*H2
H¢ s0 6n dinh cho phép cua cau tryc chan dé Kod 1.6
Hé so 6n dinh cua cau truc tinh toan la Kog 15.677 TRUE
Koi =M /ML Ko™ Kod

b) Kiém tra 6n dinh ciia ciu truc theo phwong vudng goc ray
Truong hop nguy hiém nhét khi xe toi (toi phu) mang hang max di chuyén véi téc do max, phanh dot ngot

gi6 thdi theo hudng chuyén dong cua xe toi, diém lat ¢ day a diém B

Poxt | Pon
IS S —

Pocr

H2

* Gxr
CGer
; GH
L1
R X
LZ |————

So do tinh 6n dinh theo phwong vuéng goc ray

Dién tich chinh dién cau truc chan dé Fer 43 m>
Chiéu cao diém dit qui ddi H, 8 m
Dién tich chinh dién cta xe toi Fxr 36 m>
Dién tich cuia hang nang tai nang phu Fun 30 m’
Chiéu cao diém dit quy ddi cta Fyr H, 12.5 m
Trong lugng xe con Gyt 55589 kG
Trong luong cau truc Ger 67652 kG
Trong lugng hang nang khi toi phu mang hang Gy 20000 kG
Khoang cach tir trong tam cau truc dén diém lat L, 8.5 m
Khoang cach tir trong tAm xe toi va hang dén diém lat L, 3.75 m
Khau d6 cua cau truc L, 19 m
Van toc di chuyén cia xe con max \4 3.9 m/ph
Thoi gian khéi dong hodc ham xe toi tid 0.7 S
Luc quan tinh ctia xe con va hang nang Porxr { 71531 | kG
Porxr = (Gx1tGy) *v/(tg*60*g)
Ap luc gi6 1én cau truc & ché d6 1am viéc p 40 kG/m*
Luc gi6 tac dung 1én cau truc & ché do lam viéc Pser 1720 kG
Poer=p*Fer
Luc gi6 tic dung 1én xe con va hang nang & ché do lam viéc Poxr 2640 kG
Poxr = p*(FxritFun)
Momen chong 14t cua cau truc McL 575042 kG.m
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M, ‘:GCT L,
Momen 14t ctia cau truc M; i339160.11:ikG.m
My = (Gxr+Gy)L, + Poer™Hy HPorxrtPexr)H,
Hé s6 6n dinh cho phép cua cau truc chan dé Kod] 1.6
Hé s6 6n dinh cua cau truc tinh toan 1a Kog 1.70 TRUE
Koa=Mc/ML

7. Tinh toan két ciu thép Hé khung ciu truc

7.1 Chon cac thong s6 mit cit va vat liéu

Vat liéu ché tao két cAu thép cAu truc 14 : Q345B theo GB/T 1591-94 hoac tuong duong
Vit liéu nay c¢6 uu diém 1a do bén cao, gi61 han chay 16n, tinh chéng an mon cao

Do bén kéo nho nhét 6, = 480MPa

G101 han chay 6, = 345MPa

D&m chinh c6 dang hép: 1500x710x18x12 (d&dm han)

3
o
%
12 4
z \
Y
3
660
710
Momen quén tinh mat cit theo phuong Y: 20310700000 mm*
Momen quén tinh mit cit theo phuong Z: 4762590000 mm®*
Dién tich mt cit: 60696 mm’
Giang chan : 800x600x10x10
S
10§ | 3
10 @
Y4
Y
550
600
Momen quén tinh mat cit theo phuong Y: 2663320000 mm*
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Momen quan tinh mit cit theo phuong Z: 149737000 mm’
Dién tich mit cét 27600 mm’
Giang trén : 580x625x12x12
[qV}
—
Lo
A
©
t
Y o
—
530
| 580
Momen quén tinh mat cit theo phuong Y: 1742006000 mm’
Momen quén tinh mit cit theo phuong Z: 1357973000 mm’
Dién tich mit cat 28344 mm’
Dam cét : 1316x710/536x710x16x16
(o]
m —4
ol 16
©
i
(o]
—
a
25 660
16
16 710
Z
Y
25 660
710
DPinh dam
Momen quén tinh mat cit theo phuong Y: 15245010000 mm*
Momen quan tinh mit cit theo phuong Z: 5215500000 mm®*
Dién tich mit cat 638008 mm’
Chdn dam
Momen quan tinh mit cit theo phuong Y: 2627020000 mm’
Momen quan tinh mit cit theo phwong Z: 1877805000 mm’
Dién tich mit cét 38848 mm’
7.2 Cac ché dd tai trong tic dung 1én khung thép céu truc
Tai trong tic dung Ién ciu truc
Y nghia Ky hiéui Giatri | P.vi i Ghichu
Trong lwong ban than két ciu ciu truc (tinh tai) Ger 67652 kG
Phién ban 0 29




Ty trong nay phan bo déu 1én két cau cau truc

Trong luong xe con Gxr 55589 kG
Trong lugng hang nang Gy 100000 : kG
Xe con tac dung 1én khung ciu truc tai mdi vi tri banh xe 1 luc i Gyr/4 i 13897.25 i kG
Hang nang tac dung 1én ciu truc tai vi tri 2 banh xe chiu tai; Rpyy, 16194 .4 kG xXem

Rpyi= Rpmy/ 1,25 phﬁn 5.5
Hang nang tac dung 1én cdu truc tai vi tri 2 banh xe chiu tai Rpmyp | 33805.6 i kG
) 7 RD‘(H)ZZ, G}{/ 2-Rp)
Ap luc gi6 khi kiém bén két cau thép p 150 kG/m
Tai trong gi6 phan b 1én cac dim cau truc Q, 90 kG/m’

Qg =10,6"p

Tai trong quéan tinh cua cau truc khi phanh gap hay
khi khoi dong, luc nay phan bd déu 1én khung cau truc Porer | 67652 & kG

PQTCT =0,1*Ger
Tai trong quan tinh ctiia xe con va hang nang khi phanh P
hay khi QTXH & 155589 | kG

Porxn = 0,1*(Gxr+Gp) -

Cac truong hop tii trong tinh toan 1én két cau thép
-Tinh toén khi xe con mang hang max & vi tri gittra dam chinh cua H¢ khung ‘
-Tinh kiém tra khi xe con mang hang max, banh xe mang tai trong 16n & vi tri gitta dam chinh

-Tinh kiém tra khi xe con mang hang max chay léch vé chan cot (phia congxon cua Hé khung)

-Tinh kiém tra khi xe con mang hang max (toi nang phu) chay l¢éch phia congxon

T6 hop tai trong tinh toan cho moi trudng hop cu thé xem phu luc

7.3 Kiém tra cac két qua tinh toan

Két cau thép cau truc chan dé dugc tinh todn bang chuong trinh SAP2000, theo cac két qua nhan
duoc h¢ so st dung an toan 6n dinh déu nho hon 1, d6 vong va bién dang dam bao dic¢u kién lam

viéc.
Y nghia 'Ky hiéu: Giatri | D.vi | Ghichi
Kiém tra d¢ vong dam chinh
Khau d¢ cau truc L 19000 | mm
D6 vong dam chinh max cho phép [f] 25.3 mm
[f]=L/750
Do vong tinh toan tai gitra dam chinh f 18 mm i Phu luc

Két luan : ddm chinh dam bao do vong cho phép < [f]

Két cau thép hé khung thiét ké 1a hop 1y, dam bao diéu kién lam viéc.
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Chuong 1

Gidi thiéu Matlab

1.1 Matlab la gi?

MATLAB [1][2] 1a tur viét tat cia Matriz Laboratory v6i ¥ nghia phan mém
ing dung cho tinh todn ma tran. MATLAB dudc mo ta nhu la mot goi phan
mém ding cho tinh toan ki thuat tich hop cac cong cu tinh toan, truc quan
hoa (visualization), va 1ap trinh. Mai truong lam viéc cia MATLAB dé st
dung v& gan giii véi biéu dién toan hoc ctia céc phép toan. Cac tng dung dién
hinh ctia MATLAB bao gom:

Tinh toan toan hoc

e Phat trién thuat toan

Thu két dit lieu (data acquisition)

M6 hinh, mo6 phong va tao mau

Phan tich, khai thac va truc giac héa dit liéu,

D6 hoa khoa hoc va ki thuat

Phat trién ting dung bao gdm ci viéc phat trién giao dien ngusi stt dung

MATLAB la mot hé thong tuong tac trong dé phan ti dit lieu co s6 1a
mot mang khong can dinh kich thude. Diéu nay cho phép gidi quyét duge
nhiéu van dé tinh toan, dic biét 1a cac van dé gan vdi cac phép toan ma tran
hay vector, ma chi tiéu tén mot phan thoi gian can thiét dé viét cac chuong
trinh st dung céc ngon ngit khong tuong tédc vo hudéng (scalar) nhu C hay
FORTRAN. \ \

Heé thong MATLAB bao gom nam phan chinh:

e Mobi trudng phat trién (Development Environment). Day 1a mot
tap hop cac cong cu va phuong tién hd trg nguoi dung st dung cac
ham va tép MATLAB. Nhiéu cong cu la cac giao dién do hoa ngusi
dung (GUIL: Graphical User Interface). Tap hop cong cu nay bao gom
Man hinh MATLAB (MATLAB Desktop) va Ctia s6 Lénh (Command

1
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Window), Lich stt Lénh (Command History), Chuong trinh Soan thao va
G 161 (Editor and Debugger), va mot Trinh duyét (Browser) dé xem trg
giup, Khong gian Lam viec (Workspace), céac Tép, va Duong dan Tim
kiém (Search Path).

e Thu vién Ham Toan hoc (Mathematical Function Library). Day
la mot tap hop cac thuat toan tinh toan trai rong tir cac ham co ¢d nhu
cong, tri, sin, cos, cac phép tinh s6 hoc phiic, t6i cac ham phitc tap hon
nhu ddo ma tran, tinh gia tri riéng (eigenvalue) ctia ma tran, cidc ham
Bessel, va cac phép bién déi nhanh.

e Ngon ngit MATLAB (MATLAB Language). Day la ngon ngit ma
tran/mang bac cao v6i cac khai bdo luong diéu khién, cac ham sb, cac
cau tric dit lieu, vao/ra, cac dic diém lap trinh huéng déi tugng. N6 cho
phép viét ca cac chuong trinh gon nhe hay cac chuong trinh ting dung
phtc tap.

e D6 hoa (Graphics.) MATLAB c6é nhi¢u phuong tién hién thi vector
va ma tran ¢ dang do thi, ciing nhu stta doi va in cac do thi nay. N6 bao
gom cac ham bac cao dé truc gidc héa cac dit lieu hai va ba chiéu, xit 1y
anh, hoat hinh, va biéu dién do hoa. N6 ciing bao gdm cé cac ham bac
thap cho phép tuy bién héa do hoa ciing nhu xay dung cac giao dien do
hoa hoan chinh cho cac ing dung MATLAB ctia ngusi sit dung.

e Giao dién Chuong trinh Ung dung MATLAB (MATLAB Ap-
plication Program Interface [API]). Day la mot thu vién cho phép
viét cac chuong trinh C va Fortran tuong tac véi MATLAB. N6 c6 ca
cac phuong tien dé goi cac thuong trinh (routine) tit MATLAB, dimg
MATLAB nhu la dong co tinh toan, va ding dé doc va viét MAT-files.

MATLAB cung cap mot ho céc giai phap theo tiung ting dung, dude goi
la hop cong cu (toolbox). Hop cong cu MATLAB bao gom mot tap hop day
dt cdc ham MATLAB 6 dang tép "m" (m-file) diing dé md rong moi trusng
MATLAB cho viéc giai quyét cac loai van dé cu thé. Cac vi du vé pham vi ting
dung ctia cac hop cong cu MATLAB la xit 1§ tin hiéu, hé théng diéu khién,
mang no-ron, fuzzy logic, wavelet, moé phéng, va nhiéu tng dung khac.

1.2 Khdéi dong va Thoat khéi MATLAB

Dé khdi dong MATLAB tit Windows, nhip dip (double-click) vao biéu tugng
MATLAB

52

trén man hinh desktop ctia windows. Sau khi khdi dong xong man hinh sé hién
ra ctta so6 Moi truong Lam viec cia MATLAB gom 3 phan chinh 1a: Thu muc
Hien thoi (Current Directory), ctta s6 Lich sit Cau lenh (Command History)
va Cita s6 Cau lenh (Command Windows) nhut ¢ Hinh 1.1.



1.3. Lam viéc véi MATLAB Desktop 3

Thw muc lam viéc hién thoi

-k MATLAB IZIIE\I'ZI

File Edit Debue Deskiop Window Help
Dl b Bl o o 8 & cweriesrowon ™y v| (] |

Shoreuts (2] Howto Add  [2] What's hew

EELEID: |

|AIIFiIes To get started, select MATLAE Help or Demos from the H

Cirasoé Lénh

[ temp Gy —

% | ¥

| Current Directary || MWorkspace |

lich str 5-— 72/05/06 1D:is &8

. PO s,
caﬁclenh L open('E:iNy Matl:
da chay v—— 1/06/06 14:51 —
s-— 1/06/06 21:17 -
s-— 2/06/06 15:40 -

Clra 56 Coemmand Histery 7 X l;

cle =
5-— 2/06/06 16:22 -
< | 2| |€ |

4 start

|

Hinh 1.1: Moi truong lam viéc cia MATLAB

Dé két thiic MATLAB ¢6 thé thite hien bang cach nhap phim chudt trai
vao 0 déng ctia s6 hinh diu sao ( B ) phia trén va beén tay trai cita s6 MAT-
LAB. Ngoai ra ciing c6 thé két thic MATLAB bing cach nhap vao cau lenh

» quit

& ctia s0 Command Windows roi bAm Enter.

1.3 Lam viéc véi MATLAB Desktop

MATLAB Desktop bao gom mot Thanh Cong cu (Tool Bar) véi cac menu
File, Edit, Debug, Desktop, Windows va Help. Bén canh Thanh Céng cu
13 mot menu kéo xudng (Pull-down Menu) cho phép xem va thay doi thu muc
lam viéc hién thoi. Noi dung ctia thu muc lam viec hien thoi duge hién thi
& clia sO Current Menu. Phia dudi cua s6 Current Menu la ctia sb Command
History hién thi cac cau léenh MATLAB da duge nhap truée dé. Tiép theo
clta s6 Command History xubng phia dudi c6 phim EEem cho phép truy nhap
nhanh dén cic thu vien cia MATLAB, Simulink va cac cai dat Desktop Tools
hay la cac lita chon Preferences.

Ctta s6 to nhat trong MATLAB Desktop la cita s6 cau lenh Command
Window ding dé nhap cac cau lenh MATLAB hay chay cac chuong trinh cho
trudce.
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1.4 Cac Iénh MATLAB co ban

Cac cau lenh cia MATLAB gan giong v6i cac cau lenh Unix. Mot s6 cau lenh
co ban ciia MATLAB dugc té6m tat lai dudi day:

» 1ls Liét ké ndi dung ctia thu muc lam viéc hién thoi. Cing ¢6 thé dung cau
léenh dir thay cho cau lénh 1s. Vi du:

» 1ls

. temp

liet ké thu muc con temp bén trong thu muc lam viéc hién thoi cua

MATLAB.

> pwd Hién thi dudng dan ctia thu muc hién tai. Vi du:
> pwd
ans =
C:\MATLAB701\work

chi ra dudng dan ctia thu muc lam viéc hién tai la C: \MATLAB701\work

» who chi ra cac bién dang dugc luu & bo nhé. Vi du:

» a=1

» who
Your variables are:
a b

liet ké hai bién a va b dang dude Iwu trit 6 bo nhé chuong trinh.
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» clear [tén biédn] x6a bién c6 tén dudc khai bao khoi bo nhé. Vi du:

» clear a
» who

Your variables are:

b
Dé x6a hét tat ca cac bién dang dudc luu tai bo nhé, st dung lenh

yclear all

»clc lénh x6a toan bo thong tin trén Command Windows va dua con tro tré
ve vi tri ban dau.

1.5 Cac ky hiéu dac biét
() dau ngodc tron dugce sit dung dé chi ra thi tu vu tién trong cac biéu thic
s6 hoc hodc bao quanh ddi s6 clia mot ham s6. Dau ngoic don ciing dudge
diing dé bao quanh chi s6 phan tif trong mot vector hay ma tran. Ngoai
ra, dau ngoic don nay con dude st dung dé bao quanh céc chi s6 dudi
(subscript) logic.
Vi du:
A(2) chi ra phan ti thit 2 cla A.
A([1 2 3]) liet ké cac phan ti thit nhat, hai va ba ctia A.

A(A>0.5) liet ké cac phan ti ctia A 16n hon 0.5.

[1 dAu ngodc vudng dudc sit dung dé tao céc vector v ma tran
Vi du:
> A=[2 6 3]
A =
2 6 3
tao mot vector hang véi ba phan ti

> A=[2 6 3; 1 2 3]
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dinh nghia mot ma tran véi sau phan tit cho trude.

{3} dau ngoic méce duge sit dung dé tao ra céac mang té bao (cell array). Bo
dau ngodc méc nay tuong ti nhu bo ngodic vudng ngoai trit cac cap do
nesting duge bao toan.

' bicu dién phép toan chuyén vi lien hop phiic clia mot ma tran. Vi du, A’ 1a
ma tran chuyén vi lien hgp phtic ctia A con A/ 1a ma tran chuyén vi ciia
A

dau cham biéu dién phan cach giita phan nguyén va phan thap phan cta
mot s6 thap phan. Vi du: 7 = 3.1416.

. dau cham phay dung dé ngin cach cac hang khi khai bdao ma tran, hoac
ngin khong hién thi két qua mot phép toan trén man hinh.

% dau phan tram dung dé tao chi thich. Tat ca céc cau lenh viét sau dau
phan tram nay déu bi bd qua.

dau 3 cham dimng dé ndi hai phan ctia mot cau lénh trén 2 dong v6i nhau.
Mot cau lenh dai c¢6 thé viét trén 2 dong cho tién theo déi. Khi d6, dau
3 cham dugc st dung dé néi 2 dong v6i nhau.

Tai liéu tham khao
[1] Getting started with Matlab. The Mathworks Inc., 2006.
[2] A. Biran and M. Breiner, Matlab for Engineers. Addison Wesley, 1995.
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Tinh toan va Lap trinh su
dung Matlab

2.1 Céc phép tinh sb hoc

Bén phép tinh s6 hoc c¢o ban gom cong, trit, nhan, chia dugc thé hién tuong
ting bang cac ky hi¢u +, —, *, /. Vi du

> 2 + 1
ans=

3
»3 — 1

ans=

» 2 x 3

ans=

» 6/3
ans=
2
V6i cac phép tinh phtic tap hon c6 dau ngoac thi dau ngodc don (gom ca
mé va déng) dudce sit dung dé phan cach thit tit wu tién. Vi du, phép tinh
[(243)— (15=3)][T+5 —4]
2
dugc biéu dién trong Matlab nhu sau

(2.1)
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» ((2+3)-(15-3))*(7+5-4)/2

trong d6 dau ngoic don dudc st dung thay cho dau ngodc vuong da duge mic
dinh dung cho vector va ma tran trong Matlab.

Trong Matlab phép tinh lay mii duge biéu dién béi ky hiéu béi dau mit
nhu:

» 52
ans=

25

2.2 CAc toan t so sanh

Trong Matlab cic toan tit so sanh duge biéu didn nhu sau: nhé hon (<), 16n
hon (>), nhé hon hodc bang (<=), 16n hon ho#c bing (>=), bang (trung)
nhau (==), khac nhau (~=). Khi hai mang c¢6 cung kich thuéc duge so sanh
v6i nhau thi toan t1t so sanh sé thuyc hién viéc so sanh timg phan ti véi nhau.
Cac toan tit <, >, <=, and >= chi so sanh phan thuc ciia cic toan hang véi
nhau. Cac toan tt == and ~= thuyc hién so sanh ci phan thic va phan do
clia hai toan hang. Két qua clia phép toan so sanh cho ta 1 néu phép so sanh
13 TRUE va nguge lai 0 néu FALSE. Mot s6 vi du vé toan t1t so sanh dudc trinh
bay & duéi day

» 1==2

ans =
0

»3>1

ans =
1

» 4 <= 10

ans =
1

» 3 ~=7

ans =
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Trong truong hgp so sanh 2 vector hay 2 ma tran véi nhau thi toan sit
so sanh thyc hién va cho ta két qua so sanh ctia titng phan tit tuong tng & 2
vector hay ma tran véi nhau. Vi du

> A=[1
A =
1
2
6
» B=[3
B =
3
7
6
> A==
ans =
0
0
1
> A~=B
ans =
1
1
0
> A >=B
ans =
0

2 8 7, 6 9 5]

7 8 2; 6 5 9]
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1 1 0
> A <B
ans =

1 0 O

1 0 O

0 0 1

2.3 Cac toan tu logic

Céc ky hicu &, |, va ~ duge sit dung dé bicu dién toan tit logic AND, OR, v&
NOT. Céc toan tit nay lam viéc vé6i ting phan tit clia mang, véi 0 biéu dién
FALSE con 1 hay bat ky phan tit khac 0 nao bic¢u dién TRUE. Céc toan tit logic
tra lai mot mang logic véi cac phan tit 0 (FALSE) ho#ic 1 (TRUE). Cac ky hieu
trén ciing c6 thé thay thé bang cach stt dung cdc ham Matlab & dang and(A, B),
or(A,B), hay not(A). Ham HOAC tuyén déi dugc biéu dién nhu sau xor(A,B).
Trinh ty wu tién cta cac toan tit logic la NOT, OR va AND.

Phép toan sit dung todn tit AND (&) cho két qua TRUE néu ca hai toan
hang déu TRUE vé mit logic. N6i theo thuat ngit s6, thi phép toan AND cho ta
két qua TRUE néu ca hai toan hang déu khéc 0.

Vi du:
»a=[3 5 0 4 0]
a =

3 5 0 4 0

»b=[3 1 0 0 2]

b =
31 0 0 2

»a &b

ans =

11 0 0 O

Cac s6 1 chi ra cac phan tit tuong ting khac khong clia cd a va b .
Phép toan OR ( | ) cho két qua TRUE néu mot toan hang hodc cd hai toan
hang 13 TRUE vé mat logic. N6i theo thuat ngit s6 thi phép toan OR chi cho két
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qua FALSE khi c4 hai toan hang déu bang khong.
Vi du:
»a | b
ans =
11 0 1 1

Phép toan NOT (~) thyc hién phép ddo toan hang, cho két qua FALSE néu
toan hang 14 TRUE va cho két qud TRUE néu toan hang 1a FALSE. Theo thuat
ngit s6 thi cdc toan hang bang khong sé bang mot va tat cd cic toan hang
khac khong sé bang khong.

Vi du:
> ~a
ans =

0 01 0 1

2.4 Vector va Ma tran
2.4.1 Tao vector va ma tran

Dé tao mot vector cot

1
A- H 29
3

chiing ta chi viéc nhap vao cac phan ti va dau cham phay (;) dé phan chia
hang nhu sau:

> A=[1; 2; 3]
va thu duge

> A=

Dé tao mot vector hang

~
Il

2 3] (2.3)
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chiing ta c6 thé stt dung dau cach hoac dau phay dé phan chia cot nhu sau:

> A=[1, 2, 3]
hoac
> A=[1 2 3]

déu cho ching ta két qua
> A=
1 2 3

Twong tu nhu vector dé tao mot ma tran, chiing ta nhap tric tiép cac
phan ti rdi sit dung dau cham phay (;) va dau cach (hoic dau phay) dé phan
chia cac cot va hang. Vi du, dé tao ma tran

1 4
A= [2 ; 5] 24
3 69

chiing ta nhap vao cac phan tit nhu sau
> A=[1 4 7; 2 5 8;3 6 9]

va thu duge

> A=
1 4 7
3 5 8
4 6 9

2.4.2 Céac phép toan dbi véi vector va ma tran

Chuyén vi vector va ma tran: trong Matlab dau sic (') dudc sit dung dé
biéu dién phép toan chuyén vi. Vi du, dé chuyén vi ma tran

1 4
A=1[2 5 8 (2.5)
3 6 9
chiing ta chi can thiic hién

> A

la thu dude ma tran chuyén vi ctia A
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» ans=
1 2 3
4 5 6
7 8 9

Trong truong hop A 14 mot ma tran gom cac phan t1t phiic thi phép toan
" nay con thyc hién ca viéc 1ay lien hgp phiic ciia cac phan ti trong ma tran.
Trong trudng hgp chi muén chuyén vi ma khong can lay lien hgp phitc thi
nhap théem dau cham vao truée dau sic (/). Vi dy, ma tran phric

—0.43 +j1.06 —1.14+j0.29  0.32 — j0.69
A=| —166+30.05 1.19—751.33 0.17+50.85 (2.6)
0.12-70.09 1.18+70.71 —0.18 4 j1.25

néu lay chuyén vi lien hgp phiic cho chiing ta
> A

» ans=
-0.43 - 1.061 -1.66 - 0.051 0.12 + 0.091
-1.14 - 0.29i 1.19 + 1.331 1.18 - 0.711
0.32 + 0.691 0.17 - 0.851 -0.18 - 1.251

con néu chi lay chuyén vi ma khong lay lien hop phic sé c6
> A/

» ans=
-0.43 + 1.061 -1.66 + 0.051 0.12 - 0.091
-1.14 + 0.291 1.19 - 1.331 1.18 + 0.711
0.32 - 0.691 0.17 + 0.851 -0.18 + 1.251

Cong va tr vector/ma tran: céc phép toan cong hay trit vector/ma
tran dugc thiic hién theo tiing phan tit. Phép toan cong va trit doi héi cac ma
tran/vector dugc cong hay trit phai c6 kich thude (c6 cing s6 hang va cot)
nhu nhau. Vi du, thao tac cong hai vector a va b dugc thyc hién nhu sau

> a=[1; 4; 6]

a:
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6
» b=[2; 9; 3]
b =
2
9
3
»a+b
ans =
3
13
9

Thao tac trit hai ma tran A va B dugce biéu dién nhu sau:
> A=[1 37; 416; 6 4 2]

A =

»B=[619; 387; 52 3]

B =
5 1 9
3 8 7
5 2 3

> A - B

ans =
-4 2 -2
1 -7 -1
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Tich sb vector: Hai vector a va b ¢6 ciing do dai ¢6 thé nhan véi nhau
theo ca hai trinh tu ab va ba. Két qué 13 mot s6 vo hudng (scalar) véi truong
hop tich trong (inner product) hoac la mot ma tran véi trudng hgp tich ngoai
(outer product). Vi du:

»a=[-124]

a =
-1 2 4

> b = [3; 8; 10]
b =
3
8
10

> axb

ans =
53

> b*xa

ans =
-3 6 12
-8 16 32
-10 20 40

Nhan ma tran: tich hai ma tran C = AB dugc xac dinh khi chiéu
clia cot A bang chiéu ctia hang B, hodc khi mot trong s6 ching 1a mot s6 vo
huéng. Néu kich thude cia A 1a m x p va cia B 1a p x n, thi ma tran tich
C ctia chiing c6 kich thude la m x n. Vi dy, nhan ma tran A c¢6 kich thuée
2 x 3 v6i ma tran B c¢6 kich thuéce 1a 3 x 2 cho ta ma tran C' ¢6 kich thude 2 x 2

» A=[2 5 6; 1 4 3]
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>

>

B=[4 9; 7 2; 6 1]

C=AxB

79

50

34

20

Trong truong hop nhan mot s6 vo huéng véi mot ma tran thi két qua la
mot ma tran mdi v6i cac phan tit 1a tich clia ting phan ti véi s6 vo hudéng do.

Vi du

> A=[2 5 6; 1 4 3]

A =
2 5 6
1 4 3

> b=b

b =
5

> Axb

ans =

10 25 30

5 20 15

D6i v6i truong hop hai ma tran c6 ciing kich thuée, Matlab cho phép
thic hien nhan timg phan tt v6i nhau thong qua phép toan nhan ting phan
ti (%), Vidu:

> A=[2 4 6; 9 35; 14 2]
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A =
2 4 6
9 3 5
1 4 2
> B=[6 2 5; 7 3
B =
6 2 5
7 3 8
1 0 4
> C=A.x*B
C =
12 8 30
63 9 40
1 0 8

Ddo ma tran: phép toan ddo ma tran dude thie hien nho ham s c6
sén (built-in function) inv. Ma tran d4o inv(A) clia ma tran A chi ton tai khi
A 1a mot ma tran vuong va khong gan don diéu (nearly singular). Vi du:

» A=rand(4,4)
A =
0.9077
0.1772
0.8046
0.5592
» B=inv(A)
B =
-0.4924

2.3661

0.6220

0.1251

0.2110

0.1788

0.2050 O

0.5769 O

0.4998 O

0.0873 O

-1.2604 1.5160

1.4403 -2.5141

.2539

.9528

.6918

.3441

0.8057

-0.6797
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0.5983 -0.5830 3.4275 -5.7183
-0.5812 1.4479 -2.0271 3.4014

trong trudng hop ma tran can dao gan véi don dieu thi Matlab sé thong
bao 16i nhu

A =
1 2 3
2 4 6
3 5 8
» inv(A)

Warning: Matrix is singular to working precision.
(Type "warning off MATLAB:singularMatrix" to suppress this warning.)

ans =
Inf Inf Inf
Inf Inf Inf
Inf Inf Inf

Dinh thitc ma tran: dé tinh dinh thic ma tran, ching ta cé thé st
dung ham built-in det(:) trong Matlab det(-). Vi du, tao mot ma tran ngau
nhién v6i 4 hang, 4 cot v6i cac phan tit 1a cac s6 ngdu nhien phan bé chuan,
roi tinh dinh thic clia ma tran do6

» randn(’seed’,0)

» A=randn(4,4)

A =
1.1650 -0.6965 0.2641 1.2460
0.6268 1.6961 0.8717 -0.6390
0.0751 0.0591 -1.4462 0.5774
0.3516 1.7971 -0.7012 -0.3600

> det(A)

ans =
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0.0914

2.5 Lap trinh véi Matlab
2.5.1 Diéu khién ludng (flow control)

Matlab cung cap cho nguoi lap trinh cac cau tric luong sau: if, switch va
cases, for, while, continue, break

e Cau lénh if, esle, va elseif

Cau lenh if danh gida mot biéu thic logic va thi hanh mot nhém céc cau lenh
khi biéu thitc d6 1a TRUE. Cac tit khoa tity chon khac nhu elseif hay else thi
hanh cac nhom cau lénh khac. Mot tit khoa end, khép véi if, duge st dung 6
phan cudi ctia nhém nhém cau lénh cudi cuing.

Vi du sau day hién thi trén ma hinh yéu cau nhap cau tra 1oi va nhan cau
tra 101 ¢ dang ky tu (string) tit ban phim. Néu cau tra 1oi 12 Y thi méy tinh in
ra man hinh thong bdo ‘“Ban d& ddng ¥.’’ con néu cau tra 1oi 1a N thi may
tinh thong béo ‘Ban khéng dong ¥.’’ Trong trudng hgp chit nhap vao khéc
Y hay N may tinh in ra man hinh thong bao ‘Ban nhdp sai cdu tra 18i.”’
va thyc hién ngat ché do nhap ban phim.

r=input (’Nhap "Y" neu dong y hoac "N" neu khong (Y/N):’,’s’);
if r=="Y’
disp(’Ban da dong y.’)
elseif r==CN’)
disp(’Ban khong dong y.’)
else
disp(’Ban nhap sai cau tra loi.’)
return
end

e Cau Iénh switch va case

Cau lenh switch thi hanh mdt nhom cac cau lénh dya vao gia tri cia mot
bién hodc mot biéu thic. Cac tit khéa case and otherwise dudce ding cho
cadc nhém cau lenh. Chi c6 truong hgp khdp vé6i diéu kien dau tien 1a duge thi
hanh. Két thic luong switch 1a mot tit khoa end. Vi du sau day mo ta vi du
nhap cau tra 16i tit ban phim é muc trén st dung cau tric switch

s=input (’Nhap "Y" neu dong y hoac "N" neu khong (Y/N):’,’s’);
switch s
case 'Y’
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disp(’Ban da dong y.’)
case ’N’

disp(’Ban khong dong y.’)
otherwise

di ’B h i t loi.’
end isp(’Ban nhap sai cau tra loi.’)

e Cau lénh for

Vong lap for lip lai mot nhém cau lenh mot s6 thoi gian ¢6 dinh cho trude.
Cau tric vong lap duge két thic béi tit khéa end. Vi du sau day mo ta viec
cach ding vong for dé tim cac phan ti clia mot ma tran 16n hon mot gié tri
cho truée! (bang 5)

H=[1 8 3; 4 9 6; 7 2 5]
[nRow,nCol]l=size(H);
disp(’Cac phan tu sau >= 5:7)
for i=1:nRow
for k=1:nCol
if H(i,k)>=5
disp([’Phan tu o dong ’ num2str(i) ’ cot ’ num2str(k)])
end
end
end

Két qua ctia vong for nay 1a

H =
1 8 3
4 9 6
7 2 5

Cac phan tu sau >= b:
Phan tu o dong 1 cot
Phan tu o dong 2 cot
Phan tu o dong 2 cot
Phan tu o dong 3 cot
Phan tu o dong 3 cot

W WNDN

Do ham disp chi lam viéc v6i céc ky tu (string) nén ham num2str duge
diing & phan déi s6 ctia ham disp dé bién doi cac chi s6 i va k vé dang ky tir.

e Ciu lénh while

Vong lap while lip lai mot nhém cau lenh mot s6 lan nhat dinh bang diéu
khién ctia mot diéu kien logic. Cau tric vong lap while dudc két thic béi mot
tit khoa end. Vi du sau day mo ta cach tao ra mot chudi dit lieu {1, —1} trong
do6 chua 10 bit 1.

ISau khi da quen véi Matlab c6 thé diing ham c6 sin find thay cho vong for nay.
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clear all

rand(’seed’,0)

noOne=0;

k=1;

while noOne<=9
n(k)=rand>0.5;
s(k)=1-2x*n(k) ;

if sk)==
noOne=noOne+1
end
k=k+1;
end
S

Két qua thu dugce 1a mot chudi 24 bit 1, —1 trong d6 c6 chiia 10 bit 1
S:

Columns 1 through 15

e Cau lénh break

Cau lénh break cho phép thoat sém khdéi vong lap for hay vong lap while.
Trong trudng hgp c¢6 nhiéu vong lap 1ong vao nhau thi cau lenh break chi cho
phép thoat ra khoi vong lap trong cuing. Vi du sau day mo ta lai phuong phap
tao mot chudi dit licu {1, —1} trong d6 chita 10 bit 1 st dung vong lap for két
hop v6i cau lénh break. Trong truong hgp c¢6 100 bit da duge tao ra nhung
chua c6 du 10 bit 1 thi chuong trinh ciing dung lai.

rand(’seed’,0)

noOne=0;

for k=1:100
n(k)=rand>0.5;
s(k)=1-2x*n(k) ;

if s(k)==
noOne=no0One+1;
end
if noOne==10
break
end
end
s

Két qua ching ta ciing thu duge mot chudi 24 bit giong nhu & vi du vé cau
lénh while
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S:

Columns 1 through 15

2.5.2 Tao chuong trinh MATLAB bang tép .m

Trong phan trudc ching ta da thiy MATLAB nhu 1a mot moi truong tinh
toan tuong tac. Ngoai chiic nang cia mot moi truong tinh toan tuong téc,
MATLAB con cho phép xay dung cac chuong trinh 1ap trinh nhu cac ngon
ngt lap trinh thong dung véi mot kho dit lieu cac ham xay dung san (built-in
functions). Cac chuong trinh MATLAB dugc luu gitt v6i phan tén tép mé rong
.m va thuong duge goi 1a cac tép m (m-file). C6 hai loai tép m:

e Chuong trinh (script): thuc hién mot tap hop céc cau léenh va lam viéc
véi cac dit lieu ndm & khong gian cong tac (workspace). Cac chuong trinh
(script) khong nhan ddi s6 dau vao va ciing khong tra cac doi sd dau ra.

e Ham (function): thuc hién mot tap hop cac cau lénh chita trong né. Tuy
nhién, cac function nhan cic déi s6 dau vao va cho cac doi s6 dau ra.

Cac bién khai bao bén trong function chi ton tai trong function.

Dé xem huéng dan st dupg cac function tit Command Window nhap vao
help functionName. Vi dy, dé xem cach sit dung ham or ching ta nhap vao
»help or
va nhan duge hudéng dan sau

| Logical OR. A | B is a matrix whose elements are 1’s where either A or B
has a non-zero element, and 0’s where both have zero elements. A and B must
have the same dimensions unless one is a scalar.

C = OR(A,B) is called for the syntax ’A | B’ when A or B is an object.
See also XOR.

Dé soan théo cac script hay céac function ctia MATLAB ching ta c6 thé
stt dung bat ky mot chuong trinh soan thio vin ban nao roi luu lai vé6i tén
mé rong .m. Ching ta ciing c6 thé st dung ngay chuong trinh soan thao ciia
MATLAB (MATLAB Editor). Dé xem hay soan thao lai mot m-file c6 sin
chi can st dung cau lenh

» edit fileName

Dé tao mot tép méi chi can sit dung cau lenh
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» edit

khong can tén tép.

e Tao cac ham MATLAB

Dé tao mot function trong MATLAB ching ta can tao mot script véi dong
dau tién c6 cau tric

function [Outputl,..., OutputM]=functionName (Inputl, ...,InputN)

Trong d6 {Inputl, ..., InputN} 1a N do6isb vao va {Outputl,..., OutputM}
1a M d6i s6 ra. Tén clia ham functionName nhat thiét phai giong véi tén tép m
va khong trung véi tén cac tép co san.

Vi du sau day huéng dan cach viét mot function dé tinh biet thic A =
a? — 4ac clia phuong trinh bac hai az? + bz +c=0

function delta=discriminant(a,b,c)

% Function to calculate the discriminant of a quaratic equation
hax"2 + bx + c =0

delta=b~2 - 4xaxc;

Gia sit phuong trinh bac hai can tim nghiém s6 1a 22 + 4z + 3 = 0. Céac
hé s6 phuong trinh 13 @ = 1, b = 4 v ¢ = 3. Stt dung ham discriminant.m
vita tao ching ta cé thé tinh dudc ngay biét thitc ciia phuong trinh nay

sdelta=discriminant(a,b,c)
delta =

4

e Tao cac chuong trinh MATLAB

Mot chuong trinh MATLAB chita mot tap hop cac cau lénh. Khi chay mot
chuong trinh MATLAB thi MATLAB tién hanh tat cd cac cau lenh chita trong
né6. Cac chuong trinh MATLAB c6 thé lam viéc v6i cac dit lieu dang ton tai &
trong workspace, hoéc cling co thé tao ra cac dit lieu mdéi dé lam viec. Tuy cac
chuong trinh MATLAB khong tra lai cac ddi so ra (output argument) nhung
cac bién do chuong trinh tao ra dugce luu lai 6 workspace va dugce sit dung &
cac cau lenh tiép theo.

Vi du chuong trinh quadEgn . m sau day mo ta mot chuong trinh MATLAB
dé tinh nghiém ctia phuong trinh bac hai az? + bz +c¢ =0

Vi du: Chuong trinh quadEqn.m

% Chuong trinh tinh nghiem so cua mot phuong trinh bac hai
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% Nhap cac hang so a, b, ¢

disp(’Chuong trinh tinh nghiem cua phuong trinh bac 2’)
a=input (’Nhap vao hang so a=’);

b=input (’Nhap vao hang so b=’);

c=input (’Nhap vao hang so c=’);

% Tinh biet thuc delta
delta=discriminant(a, b, c)

% Xet biet thuc va tinh nghiem so
if delta > 0

x1=(-b + sqrt(delta))/(2*a);

x2=(-b - sqrt(delta))/(2*a);

disp([’Hai nghiem cua pt la x1=’ num2str(xl) ’ va x2=’ num2str(x2)])
elseif delta==

x1=-b/(2*a) ;

disp([’Phuong trinh co mot nghiem duy nhat x=’ num2str(x1)])
elseif delta < 0O

disp(’Phuong trinh vo nghiem! ’)
end

St dung chuong trinh quadEqn.m nay tinh nghiém s6 ctia phuong trinh 2?2 +
4x 4+ 3 = 0 cho ta két qua nhu sau:

» quadEqn

Chuong trinh tinh nghiem cuar phuong trinh bac 2
Nhap vao hang so a=1

Nhap vao hang so b=4

Nhap vao hang so c=3

Hai nghiem cua phuong trinh la x1=-1 va x2=-3

va clia phuong trinh 422 4 32 + 2 1a

» quadEqn Chuong trinh tinh nghiem cuar phuong trinh bac 2
Nhap vao hang so a=4

Nhap vao hang so b=3

Nhap vao hang so c=2

Phuong trinh vo nghiem!

2.6 S« dung d6 hoa trong MATLAB
2.6.1 V& d6 thi

Phuong phap pho bién nhat dé vé do thi 1a sit dung ham plot cé sin trong
MATLAB. Cau lenh plot(x,y) vé do thi ctia y theo x, trong d6 y va x 1a cac
vector ¢6 cung do dai. Trong truong hgp Y va X la cdc ma tran thi cau lénh
plot(X,Y) vé& ra cac do thi véi cac cot (hay hang) clia Y tuong ting véi cac cot
(hay hang) ctia X.

Truong hop mudn vé nhiéu dd thi trén mot hinh vé ching ta cé thé khai
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bao theo dang plot(x1,y1,x2,y2,...,xN,yN) véi {xn,yn} la cap gia tri cua
timg do thi. Dé danh dau timg dd thi ching ta c6 thé gan cho ching cac dau
(marker), cac mau, kiu dudng do thi rieng, hay ciing c6 thé két hop véi nhau.
Céac dinh dang duong do thi dinh nghia trong MATLAB dugc liet ké & bang
sau

Bang 2.1: Cac tham s6 dinh dang dudng d6 thi trong MATLAB

Ky hiéu mau Mau Ky hiéu diu Dau Ky hiéu dudng | Kiéu dusng
b blue . point - solid
g green o) circle : dotted
r red X x-mark - dashdot
c cyan + plus - dashed
m magenta * star
y yellow S square
k black d diamond

v triangle (down)
A triangle (up)
< triangle (left)
> triangle (right)
P pentagram
h hexagram

Vi du sau day mo ta phuong phap st dung ham plot dé vé hai do thi
sin(x) va cos(x) chung trén mot hinh vé.

x = 0:pi/10:2%pi;
= sin(x);
z= cos(x);
plot(x,y,’r+:’, x,z, ’b-.0’)
xlabel(’x’)

ylabel(’sin(x)/cos(x)’)

title(’Do thi ham sin(x) va cos(x)’)

legend(’sin(x)’,’cos(x)’)

grid

Trong d6 duong do thi sin(x) duge biéu dién béi dudsng ditt nét mau doé véi
cac dau cong (4), con duong do thi cos(x) duge bicu dién bsi dudng “gach
va cham” (.—) mau xanh nudc bién véi cac dau tron. Cau lénh xlabel (*x’)
va xlabel (*sin(x)/cos(x)’) dung dé danh diu truc hoanh va truc tung ciia
do6 thi. Cau lenh title(’Do thi ham sin(x) va cos(x)’) dung dé dat ten
cho dd thi. Cau lenh legend(’sin(x)’,’cos(x)’) ding dé ghi cha giai cho
ting do thi va cudi cling, cau lénh grid dung dé hién thi cac dudng lusi gia
tri do thi. Két qua cu thé duge biéu dién trén Hinh vé 2.2

St dung cau lénh help plot ching ta c6 thé biét thém chi tiét vé cach
dung ham plot.

Mot cau lenh vé do thi khac thuong duge st dung nhiéu trong thong tin
s6 dé vé ti s6 16i bit (BER: Bit Error Rate) 14 cau lénh semilogy(x,y). Cau
lenh tuwong ty nhu cau lenh plot nhung cho phép biéu dién truc tung ctia do
thi ¢ thang logarith.
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Do thi ham sin(x) va cos(x)
16< f T T T I
® + + A+ sinKx)
, © - cos(x)
0.8 0 F + o) g

0.4f . / i

0.2+ ) , » .

sin(x)/cos(x)
F
(3]
+
€N
+
i

-0.21- / .

Hinh 2.1: Do thi sin(z) va cos(x)

Vi duy, ti s6 BER ctia hé théng truyén dan BPSK qua kénh pha-dinh
Rayleigh phan tich bang 1y thuyét 1a [1]

1 1
BERBPSK—Fading = B l———= (2.7)

1
\/ 1+ Ey/No

trong d6 Ej,/Ny 1a ti s6 nang lugng bit tin hi¢u trén phd tan s6 tap am (mot
s6 truong hop duge hidu va goi 1 ti s6 tin higu trén tap am S/N). Sit dung
chuong trinh BERBPSKFading.m sau véi cau lénh semilogy (BER,EbNodB) cho
phép vé do thi BER theo ti s6 E,/Ny trén thang logarith.

[BERBPSKFading.m]
% Chuong trinh ve do thi BER cua h/t BPSK tren kenh fading Rayleigh

EbNodB=0:30

EbNo=10. "~ (EbNodB. /10)

BER=1/2*(1-1./sqrt (1+1./EbNo))

semilogy (EbNodB,BER)

xlabel (’Eb/No’)

ylabel (’BER’)

title(’Ti so BER cua he thong BPSK qua kenh pha-dinh Rayleigh ’)
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grid

Ti so BER cua he thong BPSK qua kenh pha-dinh Rayleigh
10" ¢ T T T

4 i i i I i
0 5 10 15 20 25 30
Eb/No

10

Hinh 2.2: M6 t4 BER clia hé théng BPSK trén kénh pha-dinh Rayleigh.

Mot s6 cau lenh vé do thi thuong ding khac gom bar hay hist. Dé biét
thém chi tiét vé cac cau lenh nay st dung léenh help trong MATLAB.

Bai tap
1. Stt dung ham randn tao mot chudi ngdu nhién gom N = 1000 gia tri
r = {1, 2, ..., Tk, ..., Ty }. Viét chuong trinh tinh gia tri trung binh (k¥
vong) E,, phuong sai ag va do lech chuan o, st dung cac cong thic sau

day
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1 N
E, =+ > (2.8)
k=1
N N 2
2 | 2w
0= E(z?) — E? = ’“Z}V - ’“Z}V (2.9)
Or =02 (2.10)

2. Viét chuong trinh tao mot chudi —1 vd +1 ngau nhién x c¢6 do dai 10*
bit. Tao mot chudi bit thit 2 y gidng nhu x tuy nhién cac phan ti thi
10, 50, 100, 150, 250, 300, 350 bi ddo dau so véi cac phan t1t tuong ing
6 y. Tic la, y10 = —210, .-, Y350 = —T350- S0 sanh y va x va tinh toan ti
s sai s6 gitta hai chudi.

3. Duya vao vi du vé do thi BER ciia hé thong BPSK trén kénh pha-dinh
Rayleigh 6 muc 2.6.1 va ham sai s6 b erfc c6 sin trong MATLAB,

i. Viét chuong trinh vé do thi BER ctia hé thong BPSK trén kénh tap
am Gauss theo cong thic sau[l]

1
BERpBpsk-awaen = éerfc <\/ Eb/N0> (2.11)

ii. Vé do thi BER ctia hé thong BPSK trén kénh tap am Gauss két hop
véi do thi BER ctia hé thong BPSK trén kénh pha-dinh Rayleigh
vao mot hinh vé, danh dau va dit cha gidi cho ting do thi.

4. Viét mot ham MATLAB y=QPSKMap (x) nhan ddi s6 13 mot chudi ngau
nhién 1 va 0 ¢6 do dai NV bit. Ham QPSKMap thuc hién kiém tra ting cip
2 bit lién tiép x,, VA 2,4 16i thyc hien phép bién doi sau

LnTnt1 Ym
00 — ?—l—j?
RO AY:
I

trong don=1,2,... Nvam=1,2,..., N/2

5. Viét mot chuong trinh QPSKMod tao ra 20 bit 0, 1 ngau nhién. Stt dung
ham MATLAB QPSKMap & vi du trén dé chuyén chudi bit {0,1} thanh
chudi cac dau QPSK .
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Tai liéu tham khao

[1] H. Harada and R. Prasad, Simulation and Software Radio for Mobile Com-
munications. Artech House, 2002.



	Mo dau
	Tong quan
	Gioi thieu cong dung cac phan mem thong dung
	1. SAP2000
	2. MSC Visual Nastran
	3. Inventor va Cosmos

	Phuong phap thuc hien va ung dung
	1. Gioi thieu so luoc ve cau truc chan de
	2. Tong quan ve trinh tu tinh toan thiet ke cau truc
	3. Lua chon va kiem chung ket qua

	Ket luan va de xuat
	Thuyet minh tinh toan cau truc chan de cua lay nuoc cong trinh thuy dien Ban Chat
	Mo phong cac he thong thong tin vo tuyen su dung MATLAB



