Thyc Harh Tinh K&t CAu Cong Trich STAAD.PRO 4 Trang 1-1

Bai 1: GIGI THIEU TOM TAT VE
STAAD.PRO 2004

1 - Cd sG ly thuyét va lich s hinh thanh
= Research Engineer International, tru sG chinh § Yorba Linda, Calfornia la nha
cung cap hang dau vé céng nghé thoéng tin (IT), thuong mai dién td.
= STAAD.Pro la két qua cla 25 nam kinh nghiém cla REI trong céng nghiép phan
mém két cau.

2- Kh& n&ng va han ché clia STAAD.Pro 2004
3- Cac phién ban va yéu cau hé théng

- Ngon ngii 1énh clla STAAD. Pro
STAAD SPACE
START JOB INFORMATION
ENGINEER DATE 08-Jul-05
END JOB INFORMATION
INPUT WIDTH 79
UNIT METER MTON
JOINT COORDINATES
1000;47.500;71500;822.500;93000;10020;

MEMBER INCIDENCES
71617;817 18; 15 25 26; 16 26 27; 23 34 35; 24 35 36; 25 1 10;

DEFINE MATERIAL START
ISOTROPIC CONCRETE

E 2.21467e+006

POISSON 0.17

DENSITY 2.40262

ALPHA 1e-005

DAMP 0.05

END DEFINE MATERIAL
CONSTANTS

MATERIAL CONCRETE MEMB 31 TO 34 37 40 TO 43
MEMBER PROPERTY
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1 TO249 PRISYD 12D 0.6

250 TO 256 PRIS YD 0.6 ZD 0.4

SUPPORTS

147TO93113TO 117 FIXED

LOAD 1

FLOOR LOAD

YRANGE 3 15 FLOAD -0.6

SELFWEIGHT Y -1

LOAD 2

FLOOR LOAD

YRANGE 3 15 FLOAD -0.8

LOAD COMB 3 TH

112214

PERFORM ANALYSIS

START CONCRETE DESIGN

CODE ACI

FC 1800 MEMB 15 16 55 TO 58 69 TO 73 79 TO 82 85 86 106 TO 109 120 -
FYMAIN 30000 MEMB 15 16 55 TO 58 69 TO 73 79 TO 82 85 86 106 TO 109 -
FYSEC 20000 MEMB 15 16 55 TO 58 69 TO 73 79 TO 82 85 86 106 TO 109 -
MAXMAIN 25 MEMB 15 16 55 TO 58 69 TO 73 79 TO 82 85 86 106 TO 109 120 -
MINMAIN 22 MEMB 15 16 55 TO 58 69 TO 7379 TO 82 85 86 106 TO 109 120 -
TRACK 2 MEMB 15 16 55 TO 58 69 TO 73 79 TO 82 85 86 106 TO 109 120 -
DESIGN BEAM 15 16 55 TO 58 69 TO 73 79 TO 82 85 86 106 TO 109 -

END CONCRETE DESIGN

FINISH

1.3. LY THUYET TiNH TOAN

1.3.1. N&i dung cua phudng phap phan ti hitu han.

» Phuong phap phén ti hiiu han 1a mét phuong phap rat hay dé xay dung cac
chuang trinh tinh toan két cau dya trén viéc thié€t 1ap va giai cac phuadng trinh
dai s& phuc tap vdi dn s6 la chuyén vi tai nat clia cac phan tli. qua trinh giai

mot bai toan cé thé thuc hién theo cac budc sau :
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R&i rac héa két cau:
=  ké&t cdu dudc chia nhd thanh cac phan tl goi la qua trinh rdi rac hoa két cau. do
chinh xac cla bai toan cang cao khi diém chia cla két cdu cang nhé.
Lap ma tran dd cuiing [K]i cho cac phan ti :
= Duya vao dac trung hinh hoc cua tiét dién ta tinh dugc E, F, J, Yc..cla tiing phan tu.
Dua vao diéu kién lién két clia phan ti xac dinh dugdc ki€u phan ti
Lap ma tran [R]i cho tiing phan ti trong hé toa do dia phuong
= Xac dinh [Rg]i, [Rpli
= [R]i =[Rg]+ [Rp]
Trong d6  [R]i - vecto tai cia mot phan td i
[Rgli, [Rpli - vecto tai do tinh tai va hoat tai.
Phuong trinh can bang trong hé toa doé dia phuong.
[Rli = [K]i + [q]i
[qli - véc to chuyén vi nut clia phan td thi i
[K]i - ma trdn d6 cling cla phan tl i
[qli - ma tran chuyén vi ndt ctia phan ti i

Phuong trinh can bang trong hé toa dé chung.

Lap [Tl > [Tk
= Tim [RT=[TIT*[R]I, [KTi=[TITi*[KI*[Tli
= Tim [aTi=[KT*[qll, [RTi=[KT*[qi

Lap phuong trinh can bang cla toan hé trong hé toa dé chung
« GOp ma tran [K], kh{ suy bién
« [R1->[R] [KT—> KT [a]1 — [q]
Pua vao diéu kién bién.
o [KT=>I[KT, [d]—> [@T
Giai hé phuong trinh tim q* cla toan hé
«  [9"]=[K*]-2*[R"]

Dua vao chuyén vi, ta s& tim dudc ndi luc clia toan hé
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1.4. Nhiing khai niém co ban
1.4.1. Cac cach vao dir liéu:

. Dang Text: Ban dung mot phan mém soan thao van ban bat ky (nhu Notepad,
Word) hodc sif dung médun STAAD - Editor trong nhém céac ting dung clia hé
chuong trinh STAAD dé chuén bj File s& liéu c6 phan mé rong la. STD.

. Dang Graphics : Nhap truc ti€p trong moi trudng do hoa, nhiéu céng cu manh.

Nhiing k&t cdu quéa phtic tap c6 thé dung CAD dé vé sau dé nhap vao mé hinh.

1.4.2. Cac dang két cau trong STAAD.Pro
Trong STAAD.Pro c6 cac loai bai toan sau:

. Space: K&t cdu khdng gian chju tai trong bat ky.

« Plane: K&t cdu phdng trong mat phang X-Y (hé toa do téng thé) chiu tai trong
trong mét phang.

« Truss: K&t cau dan phang hodc khdng gian - ndi luc trong phan td chi gém luc
doc.

«  Floor: K&t cdu phang (2 chiéu) hodc khdong gian (3 chiéu), khong cé tai trong
ngang hodc khong c6 céc tai trong gay ra chuyén vi ngang (chuyén vi theo
phuong céc truc X, Z clia hé toa dd téng thé). K&t cdu khung d& san khéng cé
tai trong ngang la dang ké&t cau Floor dién hinh. N&u k&t cdu c6 tai trong
ngang thi ban phai mé hinh ching duéi dang Space.

1.4.3. Bon vi Unit Systems
STAAD.Pro sl dung nhiéu loai don vi khac nhau, s6 liéu vao cho mét bai toan c6 thé &

nhiéu hé dan vi khac nhau.
. Don vi cla géc dua vao phaila dé (chuyén vi cudng buc géi tua).

« K&t qua chuyén vi xoay tai nut (dua ra) 1a Radian.

1.4.3. Hé toa do
K&t cdu dudc hinh thanh bai cac phan ti riéng biét nhu dam, cot, san..Dé xac dinh mot
k&t cau thi phai:

« Xac dinh cac diém hay nut

« Xac dinh phan ti ndi qua cac nut dé.

Hé toa do téng thé :

Hé toa dd téng thé 1a hé toa do bat ky trong khong gian, dugc dung dé mo ta so do
két cdu. Thong thudng thi hé toa do cé truc Z Ia hudng 1én nhung STAAD.Pro qua dinh
truc hudng Ién la truc Y, ban nén tuan theo quy dinh nay.

«  Hé truc giao - Cartersian (X, Y, Z): gébm 3 truc tuan theo quy téc tam thuan.
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«  Heé toa do cuc - Cylindrical (R, @, Z): R, @ nam trong méat phang XY

.  Hé toa dd cuc ngudc (R, @, Y): R, ® ndm trong mat phing XZ

« Hé toa dé dia phuong:

M6i mot ddi tugng trong STAAD.Pro déu c6 mdt hé toa dd dia phuong, hé toa do nay
gén vao phan tl, dugc dung dé mé ta cac dic trung hinh hoc, cac kich thudc tiét
dién clia cdu kién (vGi phan t thanh), bé day (v6i phan ti tdm) va mot sé dang tai
trong. K&t qua ndi luc phan tl dugc dua ra ludn gan vdi hé toa dd dia phuong.

Chuy:
Trong phan tich k&t cdu, ban bat budc phai dua vao gia tri E, con trong lugng riéng
s& dugc s dung khi cé ké t6i trong lugng ban than
Hé s6 POISS dudc dung dé xac dinh mé dun trugt (Shear Modulus) G theo céng thuc:
G = 0.5 x E/(1 + POISS)
Néu ban khong dua vao hé s6 POISS (poiss =0) thi G sé dugc 1ay = 0.5 E.

1.4.5. Cac loai lién két

L SPNg 4| FixedBut 2 |Fixed 3| Pined

Ao

L

Fixed But

. Fixed: Ngam cling theo céac phuong clia hé toa do téng thé.

« Pined: Khdp ¢é dinh, ngan can cac chuyén vi thang trong khdng gian theo cac
truc clia hé toa do téng thé.

. Fixed But: Lién k&t bat ki b&ng cach ngan can moét sé trong cac chuyén vi
thadng hay xoay theo céc truc clia hé toa do téng thé.

« Spring: Lién k&t dan hoi vgi cac hé s6 do cling dan héi do ngudi st dung dinh

nghta.
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« Inclined (fixed or spring): Lién két nghiéng theo mot phuong do ngudi st dung
xac dinh.
. Foundation: K&t hgp déng thdi su lam viéc clia hé két cdu bén trén va mong
phia dudi. Nén dat phia dudi dugc mo ta nhu géi tya dan hoi.
1.4.6. Cac loai tai trong khac:
STAAD.Pro con cho phép ban xac dinh dugc cac loai tai trong sau:

. Taitrong nat (Joint Load): bao gdm mémen va lyc tap trung

. Taitrong trén thanh member (Selfweight): trong lugng ban than két cau, tai trong
nay dugc tinh dya vao vat liéu ma déi tugng st dung.

« Chuyén vi cudng buic g6i tya (Support Displacement Load): bao gém chuyén vi
thang va chuyén vi xoay. D&i véi chuyén vi thi nhap don vi dai, chuyén vi xoay
phai nhap bing doé (Degree)

« Area Load: la kha nang manh ctia STAAD.Pro, kha nang nay cho phép ban
don tai trong ban san vé cho cac dam. Chuong trinh sé ty dong tinh toan dién
chiu tai cho tiing dam va dén cho cac dam moét

Cach phu hop theo nguyén tic sau

- Tai trong quy vé khung (dam) phan bé tuyén tinh.

- Dién chiu tai clia mét dam |4y bang 1/2 khoang cach t6i dAm gan nhé&t c6 phuang

song song (ca 2 bén). Néu khoang cach nay I6n han chiéu dai dam dang xét thi tai

trong sé& khong dén vao dam dang xét.

- Tai trong nay sé khong don cho cac phan ti thanh thudc loai cable, truss hoac

tension only.

Vidu: su dén tai area load, tai trén dién tich la 0.1
Quan sat hinh dudgi, sy phan bo tai dugc chuong trinh Iam nhu sau
Phan t& 1 nhan dugc tai tuyén tinh mét dau la 0.3 dau kia la 0.2
Phan tl 2 va 4 nhan tai phan bd déu gia tri la 0.5 trén toan bd chiéu dai
Phan ti 3 nhan tai trong tuyén tinh mét dau 0.45 va dau kia la 0.55
Phan ti 5 nhan tai phan bd déu gia tri 0.25
Phan tii 6 dén 13 khong nhan tai vi khodng cach cla né dén phan ti gan nhéat cuing

phuong I6n hon chiéu dai ctia né
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Thiyc Harh Tirh K&t CAu Cong Trinh STAAD.PRO 4
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Tai trong ban san (Floor Load): Qui tai trong trén ban san vé phan bo trén dam

theo nguyén tac phan tai hinh thang va tam giac (ban ké 4 canh).
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Trong trudng hop san di qua nhiéu phan ti thi mdi phan ti s& nhan mét phan tai hinh
thang hoac phan bé. Véi nhiing san la hinh da giac bat ki thi sy phan b tai nhu sau
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1.4.7. Mét sé loai tai trong ty sinh trong chuadng trinh

STAAD.Pro cung cédp cho ban kha nang tu sinh tai trong di ddéng va tai trong gi6 va tai trong
déng dat. (theo Uniform Building Code — UBC va IS 1893 code).

Wind Load Generator — tu sinh tai trong gié: STAAD c6 mét lya chon cho phép ban
xac dinh trong tai gio mot cach ty dong, can clé vao mot vai so liéu ban dau nhu cudng do
gi6 (indensities) va hudng gié (exposure). Cudng dod gié c6 thé dugc xac dinh khac nhau

theo chiéu cao tang (theo tiéu chuén).

Moving Load Generator — tu sinh tal trong di déng:

Tu déng xéac dinh tai trong di dong (dinh nghia cac tai trong tap trung va tai trong vét) hoac
chon tif c4c tai trong lan xe tiéu chudn cia AASHTO (American Association of State
Highway and Transportation Officials). Trong tai nay la tap hgp céc trong tai tap trung,
khodng céch gilia ching la hang,.

UBS seismic Load Generator — tu sinh tai trong ddng dat:

L&y theo qui pham clia My UBC -Uniform Building Code.Theo tiéu chu&n nay tac dung déng
dat dugc qui thanh cac lyc tap trung tai cac nut theo cac phuong trinh X, Z cia hé toa do
t6ng thé, hudng cla truc Y ludn ludn & hudng trong luc. Cac luc nat nay phu thudc vao luc
ngang nén (Base Shear) hay t6ng ch&n dong ngang (total seismic lateral fore). Luc ngang
nén hay téng ch&n déng ngang dugc tu dong tinh

toan theo UBC (1985 hay 1994), tuy theo tling trudng ‘i /’H
hop cu thé ma can phai xac dinh cac hé sé tdm quan ¥ ;
trong, hé sé mién chan dong... Sau dé luc ngang nén

sé dugc phan phdi thanh cac tai trong nut tai cac i

tang khac nhau i X

1.5. CAC PHAN TU TRONG STAAD.PRO
1.5.1. Phan T4 Thanh (Member)

1.5.1.1. Truc Dia Phuong
Phan t thanh dugc xac dinh bdi 2 nut i, j; Truc dia phuong x di ti nat dau i téi nat cudi j cla
phan tii; Cac truc dia phuong y, z ndm trong mét phdng vudng géc véi truc x va tring véi 2
truc quan tinh chinh cla tiét dién phan ti thanh. X&c dinh truc y, z théng qua quy tac ban
tay phai
Quy tac ban tay phai:
Truc x di ti c8 tay dén ngon tay trd
Truc y nam trong mat phang vudng géc véi truc x, theo huéng chi clia ngén tay cai
Truc z xac di xuyén vao long ban tay.

1.5.1.2. Quan hé giiia hé toa do dia phuong va hé toa do tong thé .
Ta biét rang khi nhap tai cho phan ti thanh thi ban cé thé nhap trong hé toa dé dia phuong
hay hé toa do téng thé. Tuy nhién moi k&t qua ndi luc & cudi phan ti déu dugc dua ra trong
hé toa do dia phuong. Quan hé gilia hai hé toa do6 nay dugc théng qua mot tham sé goc
beta.

Tham sé géc beta
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Khi truc dia phudng x song song vdi truc t6ng thé Y (nhu trudng hop cot), géc Beta la goéc
ma truc dia phuong z phai quay xung quanh truc dia phuong x t6i vi tri cing chiéu véi hudng
duong cla truc téng thé Z.

Khi truc dia phuong x khédng song song véi truc téng thé Y, géc beta la goc ma hé toa do dia
phuong phai quay xung quanh truc dia phuadng x téi vi tri sao cho truc dia phudng z phai
song song v6i mat phang X-Z va truc dia phuang y ciing chiéu véi huéng duong cla truc
téng thé .

i
x %
F=0 g=o0
. z
z ¥
B z £=90
s=0 s ¥
Z 7 g=0
4 ¥ % Z
b g=0 b

1.5.1.3. Ni luc phan ti thanh:

D3&i vGi phan ti thanh khi lam viéc khéng gian, méi dau phan ti c6 6 bac ty do tuong
ing véi 6 chuyén vi (3 chuyén vi thang, 3 chuyén vi xoay (ing véSi hé toa do téng thé).
Céc thanh phan ndi luc & méi dau phan tl la

« My, Mz -Mo6men udn quanh 2 tryc dia phuongy, z
« Mx(T) -Moémen xodn quanh truc thanh.
« Fy, Fz (V)- Luc cét theo 2 phudng y, z lan Iugt

« Fx, (P) -Lucdoc
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Luu y : trong chuong trinh mémen sé vé theo 2 mdi tén chu khéng phdi cong nhu quy

dinh cla ta
1.5.1.4. Péc trung hinh hoc cla phan tii thanh (Member)

Céc dac trung hinh hoc cua tiét dién dudc tinh dua vao hinh dang cu thé cla tung loai

tiét dién, cac tiét dién dé cé thé tao theo cac cach

PRISMATIC: phan ti thanh cé tiét dién déu

L4y tiét dién tu thu vién thép co trong thu vién (cac bang thép cta 15 nudc)
Lay thép tu thu vién thép ngudi dung

TAPERED: phan t thanh cé tiét dién thay déi (phi l&ng tru)

Nhap vao tu chuong trinh SectionWiward

Céc dac trung hinh hoc ma chuong trinh dung dé tinh toan la

AX Dién tich mat cat ngang.

AY,AZ Dién tich chiu cat theo truc y, z clia hé toa dd dia phuong

I M6 men quén tinh doc cuc ( chéng xoén).

1Y, 1Z M& men quan tinh chéng udn quanh truc dia phuong y, z.

YD Chiéu cao cla tiét dién chii nhat hay chii T hay hinh thang Kich
thudc theo phuong truc y clia hé toa dé dia phuaong.

ZD Chiéu rong cla tiét dién chii nhat hay chiéu réng ban canh cua tiét
dién chi T hay chiéu rong canh day I6n cla ti€t dién hinh thang -
kich thuGc theo phuong truc z clia hé toa dé dia phuaong

ZB Bé day ban bung cua tiét dién chii T hay chiéu rong canh day cla

tiét dién hinh thang.

1.5.1.5. Tai trong thanh (Member Load)

Tai trong c6 thé xac dinh theo hé toa do t6ng thé hodc hé toa do dia phuong. Khi nhap ban

c6 thé nhap theo hé toa do t6ng thé hay hé toa do dia phuaong.

Concentrated Load : Tai trong tap trung trén phan ti thanh (Luc va moé men).

Uniform Load: Tai trong phan bd déu trén phan ti thanh (Luc va mé men).

Trapezoidal Load: Tai trong Iyc phan bd dang hinh thang hoac tam giac trén 1 doan

ho#c ca chiéu dai phan t thanh (Trong dé cé dang ap Iuc thly tinh phing).
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ll/ Cac dang phan ti thanh d4c biét

Cé réat nhiéu diéu kién lam viéc khac nhau cla phan ti thanh, khi ching trd nén dac biét ngudi ta
xac dinh diéu kién lam viéc cho ching nhu cac phan ti cap, kéo hay nén thuan tay...

1/ Phan ti thanh dang cap - Cable

Pay la dang phan t thanh ¢c6 (ing suét ban dau, d cing cla phan ti dudc xac dinh tir thanh
phan dd ciing do d6 dan dan hdi khi chiu tai (Kg,) va thanh phan dé ciing do c6 su thay déi so do

hinh hoc (K,) (Thanh phan nay phu thudc (ing suét ban dau). Bé ciing cla phan t& thanh dang
cable :

K= ;
UK, +1/K,

2/ Phan ti thanh chiu kéo hay nén thuan tay (Tension or Compression Only)

D& phan tich nhiing két cau chi chiu luc doc truc, nhu phan ti dan cé hai cach dé xac dinh ching
d6 1a chiu kéo hay nén thuan tay. Khi lam can phai khai bao ching trong dong lénh (TRUSS)
Tension Only: day la dang phan t& thanh chi cé (g suat kéo. N&u trong phan t ton tai ing suét
nén thi do cling clia phan t&r khéng dugc dua vao ma tran dd cliing clia hé.

Compression only: day 1a dang phan tr thanh chi c6 (ing suét nén. Néu trong phan t( ton tai ing
suét kéo thi dd ciing cla phan ti khéng dudc dua vao ma tran cing ctia hé.

3/ Phan tir thanh loai dan (Truss)

Trong phén tif chi c6 (ing suét doc truc (kéo hodc nén), khong ké dén bién dang cat, bién dang
uén va bién dang xoan.

lIl/ Phan tir tdm v (Plate/Safece Element)
1/ Khai niém chung

Phan tir tdm, v c6 hinh dang tam giac hay t( giac. Phan tir tdm
(Element) diing d&€ md hinh héa ban san, 16i thang may, vach ciing trong
nha cao tang, bé chla...Trong mét két c&u c6 thé gém cac phan t thanh
va cac phan ti tdm. Khi cac nat clia phan tir t& giac khdng déng phang L
ban nén dung 2 phan ti tam giac. bé day cla tdm tai cac nat c6 thé khac i zt
nhau (day la kha nang rat manh ma cac chuong trinh khac khéng c6
dugc)

44 3,

Md s6 luu y khi md hinh héa

= Khi gan cac nut ctia phan t, nén di theo chu vi phan ti (C6 thé ngudc hay xudi chiéu kim
dong ho).

= Ty 1& cac canh cla phan ti nén it hon 4:1.

= Goc gilra 2 canh ké nhau trong phan t& khéng dudc 16n hon 180 dd, t6t nhat Ia tir 45°-135°
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K L J L
Tuf sinh nit gita, . J ! K
Bénh =8 sai
b hinh 1t Ma hinh khing tét

L

2/ Hé toa dd dia phudng cta phan tir tam/vo.

Hé toa d6 dia phuong ludn ludn c6 truc z vudng géc véi mat phang clia phan té. Truc X, y
nam trong mat phang clia phan tr. D& xac dinh cac truc dia phudng x, y ban 1am nhu sau

» Xac dinh cac trung diém M, N, O, P ciia cac canh IJ, JK, KL, LI

= Véc td PN xac dinh truc xi (trong phan tlr tam giac x xac dinh bdi véc to ON, vécto nay luén
song song véi canh 1J).

= Truc dia phuong z la tich cla 2 véc to PN va MO (trong phan ti tam giac z la tich cla 2 véc
td ON va MK) z =PN x MO.

= Truc dia phuong y la tich clla 2 véc to zva x : y = Z x X, cac ban quan sat hinh dugi.

jitn] ME
'y f §

K

=0N

3/ Tai trong phan tr
Manh hon han cac chuong trinh khac vé kha nang dat tai trén phan tf tdm vo, trong STAAD.Pro
tai trong c6 thé trén phan ti tdm xac dinh theo hé toa do téng thé hoac hé toa do dia phuong. Tai
trong trén tam c6 thé toan bd hay mét phan clia t&m. Cac loai tai trong d6 la:
= T4i trong nut trong hé toa d6 téng thé.
= Tai trong tap trung tai mot diém nam trong phan t theo hé toa dd dia phuong hay téng thé
(Vi tri clia diém do ngudi st dung xac dinh).
= ap luc phan bé déu hoc bién thién tuyén tinh theo mét trong 2 phuong (x hoac y) trén toan
bd phan ti hodc trén moét phan cla phan tr theo hé toa dd dia phuong hay téng thé (ap luc
thdy tinh ho&c ap luc dat 1a nhiing vi du dién hinh bién thién tuyén tinh mét phuong).
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= Tac dung nhiét do: Su tang gidm hoac khac nhau gilta mat trén va mat dudi clia phan tu,
khi nhiét d& moéi trudng thay déi ban ciing cé thé tinh dudc néi luc do né gay ra.

4/ Két qua ndi luc ctia phan tir tam/vo:
K&t qua ndi luc cb thé dua ra tai cac vi tri :
= Tai tdm clia phan td.
= Tai cac nat géc cla phan td.
= Tai diém nao d6 n&m trong phan t& do ngudi s dung xac dinh.

Céc gia tri ndi luc hay (ing suét ( tuong ng vGi hé toa dd dia phuong) bao gom :
» Qx, Qy : (ing suat cat (Iuc/1 don vi dai/ 1 don vi day).
» Fx, Fy, Fxy : (ng sudt mang (luc/1 don vi dai/1 don vi day).
« Mx, My, Mxy : Md men uén trén don vi chiéu dai (m6 men/1 don vi dai).
= Smax, Smin : (ng suat chinh (Luc/mot don vi dién tich).
» Tmax : (ing suét cat 16n nhat (Luc/mot don vi dién tich).
= Goc xoay clia mit phang chinh ANGLE (d9).

Mt trén L/"—71—? k
71_/ 1 A
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5/ Mot s6 cha y véi phan tir tam/vo

= Néu trong hé két c8u ton tai ca phan t& tAm/vo va phan ti thanh thi phan khai bao
vé phan t& thanh phai dat truSc trong file s6 liéu.

= Trong lugng ban than ctia phan ti tdm/vd dudc don thanh tai trong nat chi khéng
phai ap luc bé mat trén phan td.

= N&i luc phan t& dudc dua ra tai cac dudng tim, truc ch khéng phai tai cac canh.

» Ngoai cac két qua (ing suat da trinh bay & trén, chuong trinh con in ra cac ing suét
Von mises tai mat trén va mat dudi clia phan t
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