Phu luc 01

PHAN TICH THIET KE TOI UU HE KHUNG DEO
ANALYSIS OF THE OPTIMAL PLASTIC FRAME A TWO-SPAN FLOOR

Tom tat:
Phan tich hé két cau chiu tai trong thiét ké
la rat quan trong dé nghién ctu kha ning lam
viéc cta nod trong giai doan dan hoi. Tuy nhién,
néu tai trong tang 1én cho dén khi xuat hién bién
dang déo tai mot sb vi tri, hé két cau 1am viéc
trong giai doan dan-déo. Khi tang tai trong thém,
cac khop déo dugc hinh thanh. Muc tiéu chinh
ctia phan tich déo 1a x4c dinh co cau pha hay cua
hé két cau khi khong con du kha niang chiu luc.
Trong bai bdo nay, tac gia trinh bay thiét ké toi
vu hé khung mét tang hai nhip duya trén nén tang
ly thuyét déo, véi cac md men déo duoc gisi han
trong hé khung cho trudc.
Tir khoa: Thiét ké két cdu toi wuu, Thiet ké
t6i weu hé khung déo, Phan tich deo.

Abstract:

Elastic analysis of a structure is important
to study its performance, especially in relation to
serviceability, under the loading for which the
structure is designed. However, if the load is
increased until yielding occurs at some locations,
the  structure undergoes elastic-plastic
deformation. On further, the load is increased,
the plastic hinges are formed. The main object of
plastic analysis is to determine the collapse load
of a structure when resisting capacities of its
member are failed. In this article, the author
presents an analysis of the optimal design of
plastic frame a two-span floor based on the
plastic theory approach with plastic moments are
limited in the frame.

Keywords: Optimum structural design,
The optimal design of plastic frame structure,
Plastic analysis.
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Thach S6m S6 Hoach

1. Thiét lap bai toan thiét ké téi wu déo
str dung phwong phap tinh hoc [1], [2], [3]

1.1. Co s& ly thuyét

Khung phang lam tir vat ligu tng xir cing
tuyét doi déo. Thict ke toi uwu déo hé khur)g dua
trén nhirng phan tich déo. Bai toan cé thé dugc
trinh bay trong dang quy hoach tuyen tinh duéi
cac gia thuyét sau:

- Céc khop déo co the xay ra ¢ cac mat cat
nguy hiém, vai tinh dé uon la khéng gigi han.

- Cac phuong trinh can b'fu}g dé cap dén
tinh chat hinh hoc khdng bi bién doi.

- Tai trong tac dung Ién két cau duoc gia
thiét tang ty I¢.

- Cac diéu kién rang buoc chi lién quan
den di€u kién chay deo ve moment uon va nhiing
ly do thiét ké. Trong moi cau kién hinh lang tru
cua ket cau, cuong do cua md men uon c6 thé
bang mé men déo.

- Ham muc tiéu dién ta trong luong va cé
thé biéu dien trong mat to hop tuyen tinh cua cac
mo6 men déo.

- Muyc tiéu cua bai toan Ia thiét ké d¢ cho
trong lugng tong cong cua so do khung duogc
phan cong la nho nhat.

1.2. Cong thirc tong quét

Véi cac gia thiét trén, ta gia s mot quan
hé tuyén tinh giita kha ning m6 men déoM ; va
trong lugng cua mot nhém cac phan tir 1, khi do
ham muc tiéu co6 thé dugc thiét lap:

z =Z|:IiMPi (1.1)

Trong d6 |, 1a chiéu dai tong cong cua tat
ca nhitng ciu kién (phan tir) c6 cing md men
déo M ;. Gia sur rang céc tiét dién nguy hiém
hinh thanh I nhom trong d(’)‘tét ca céc tiét dien
trong mot nhém cho trude can cd cung md men
déo M ;. Phuong trinh (1.1) ¢6 thé biéu dién
nhu sau:

z={1}"{m,} (1.2)
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Vi {I} va {M p} tuong Ung la cac véc to
cia |, va M ;.
Dung phuong phdp tinh hoc, mot tap hop
m phuong trinh can bang doc lap duoc thiet lap:
[Cimi=1{R,} (1.3)
Céc phan tir cia ma tran [C] chi phu thudc
vao hé hinh hoc khéng bién doi cua khung; vi
vay ching la hang so6 trong qué trinh toi vu hoa
cac tiét dién ngang. {M } 1a mét véc to cua Ccéc
mo men M;,(j=1+J), trong truong md men
kha dT tinh twong (ng véi sw pha huy va J 1a s
tiét dién nguy hiém noi khép déo cd thé hinh
thanh. {P, } 1a mot véc to mb ta tai trong tdi da,
hay 12 mot hé s tai trong cho trudc. {Pu} cling
¢ thé trinh bay céc tai trong ngoai khong doi
hoac trong lugng ban than bi¢u dién qua nhirng
s6 hang tuyén tinh ciia cic m6 men déo M.
NR 1a s6 bac siéu tinh (lién két thira) cua két
cau, khi d6 so phuong trinh can bang doc lap m
lién quan dén cac md men {M } chua biét Ia:
m=J-NR (1.4)
Nhu vy phuong trinh (1.3) trinh bay mét
hé m phuong trinh v&i J an so.
Céac md men {M } phai thoa man diéu kién
chay déo:
~[TfMe<imi<[Tfm, | (L5)

_ Trong d6 [T] la mot ma tran J x| cua cac
phan tir 0, 1.

Néu T;; =0, md men déo thir i khdng anh
hwong tiét dién j. Phuong trinh (1.5) doi hoi rang
cac m6 men kha di khong duoc vuot qua kha
ning md men déo cua cau kién. Chinh xac 13,
nhitng rang budc nay phai tac dong o bat cu
diém nao trong két cau, nhung trong thyc té can
phai gi¢i han d6i véi J vi tri khop déo co thé
xay ra. Diéu ndy cd thé dat duoc boi viéc xem
xét cac md men chi & cac dau mat cua cau kién
va & vi tri md men I6n nhat trong céc ciu kién
chiu tai.

Dya trén ly thuyét tinh (bién dudi) cua
phan tich gigi han diéu kién can bang (1.3) va
diéu kién chay déo (1.5) trinh bay mot diéu kién
can va dir cho {M | thiét ké co kha nang chiu
dugc nhirng tai trong cho trudc. Vi vay, nhiing
thiét ké thoa man diéu kién can bang va chay déo
14 an toan trong y nghia rang hé sb tai trong ¢
phé& hoai déo phai I6n hon hodc bang véi hé s6
tai trong can thiét.

Duya trén nhitng phuong trinh (1.2), (1.3)
va (1.5), chung ta c6 thé lap cdng thac cho bai
toan quy hoach tuyén tinh sau: tim {M} va

M} dé:

Z={1}" {M,} > min (1.6)
[Cim}={r,} (L.7)
~[TiMet<Mi<[Tfm, } (1.8)

Bai toan quy hoach tuyén tinh hién tai c6
| +J bién, m phuong trinh, va 2J rang budc
bt phwong trinh. Tir nhitng md men {M } khong
han ché nhitng gia tri khdng am, ching ta co thé
bién d6i phuong trinh (1.8):

O <M}+[T){m,}<2[T){m,} @9

Dinh nghia bién thiét ké méi {X }:

X}={Mj+[Tfm, ] (1.10)
Thay vao phuong trinh (1.9):
o< {X}<2Tkm,} (1.11)

Bién {X} va cac bat phuong trinh (1.11)
c6 thé dung thay cho {M} va nhiing rang buoc
cua phuong trinh (1.8).

2. Vi du tinh toan thiét ké téi wu khung déo

2.1 Thiét ké theo phwong phap té6 hop
co cau

Nguyén Iy cua phuong phap nay la tim co
cau phé hay bing cach t6 hop mot s6 co cau co
ban va doc lap. Twong tng véi mbi co cau, viét
phuong trinh cong ao, tr d6 tim dugc phuong
trinh can bang mé men. Theo dinh 1y dong hoc,
trong so cac co cau kha di, co cau that sé co tri
s6 ciia M lon nhat.
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Hinh 1. So d6 két cdu khung
2.2. Thiét ké sir dung Toolbox Matlab



[D4i véi hinh anh va bang biéu 16n ¢ thé b tri nhu sau]

Hinh 2a. Co cdu pa nd Hinh 2b. Co cdu n(it
Bdng 1: Bang t6 hop co cdu

Co ciu Phuong trinh can bang W, /M, | W./PL | ¢g*
Dam 1 (a) —M, +2M, -M, =0.5P,L 4 0.5 8.000
Dam 2 (b) —M, +3M,-2M, =2P L 10 2.0 5.000
(@)+(b)+(d) -M, +2M, -2M; +3M, -2M, =2.5P L 15 2.5 6.000
(b)-(d) -M,-M,+3M,-2M, =2P L 10 2 5.000
(@)+(b)+(c)-(d) | 2M, -2M, +3M, -3M, + M, —M, =3.5P,L 15 35 4.286

Trong do:

- W, lanoi cong suét 4o,

- W, la ngoai cong suat ao.

3. Két luan

Bai viét da thiét lap bai toan thiét ké tdiuu  co cdu xdc dinh dugc co cau hinh thanh khép
khung déo st dung phuong phap tinh hoc. Giai déo va biéu d6 mé men uon. Kiém chiang keét
bai toan theo phuong phap to hop qua bang phan meém Matlab.
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