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1. T6m tat ndi dung luan an
Muc tiéu cua luan 4n 1a & xuat mot s6 md hinh cua két ciu dam chutc ning va dam
sandwich chirc niang dé phan tich bai toan tinh, luc toi han va tan sé dao dong riéng trong

moi truong co nhi¢t am.

4+ Muc tiéu dau tién cua luan an 1a gisi thiéu mét cach tong quan, rd rang va ngan gon vé
cac co sd Iy thuyét va cac phuong phap tinh toan cho ddi tugng nghién ciu 1a dam, tir
d6 dé xuat mot sé diém méi can phat trién cho luan an va cac phuong phap thich hop
dé giai quyét cho cac diém mai nay.

+ Luan an s& trinh bay chi tiét vé vat liéu composite, cac ciu tric vi mo, cac phuong
phap tinh todn tong quan dua trén co so 1y thuyét dan hoi. Mot s nghién ciru va danh
gia c6 lién quan dén luan an ciing duoc tong hop dé danh gia, phan tich va so sanh két
qua nghién cau véi luan &n, chang han nhu Iy thuyét dam, cac phan tich va phuong
phap s dé phan tich bai toan tinh, luc téi han va tan sé dao dong riéng cua két cau
dim trong moi trudng co nhiét.

+ Luan an da dé xuat ra mot co s ly thuyét bién dang cat bac cao tong quat dé phan tich,
danh gia cho két cau dam sandwich chiic nang. Co sé Iy thuyét nay duoc Iy tir co s
cua ly thuyét dan hdi hai chiéu va sau d6 duoc ap dung cho dam véi céc Iy thuyét bién
dang cat bac cao khac nhau. Tir d6, hai m6 hinh dam khéc nhau cling dugc phat trién.
Mot 14, m hinh két cAu dam sandwich chirc ning st dung ly thuyét bién dang cit bac
cao v4i ham bién dang cit bac cao méi dugc dé xuat. Hai 13, két ciu dam dwoc phan
tich khi str dung ly thuyét ba bién dua trén co s& cua ly thuyét quasi-3D mé rong.

+ Anh huong cua do am va nhiét do cua moi truong ddi voi luc téi han va tan sé dao

dong riéng cua két cau dam FG ciing duoc dua ra dé phan tich. Sy tac dong cua nhiét



d6 va d6 am 1én két cau dam véi nhiéu phuong thic khac nhau: Nhiét do va do am
thay d6i déng déu, tuyén tinh va phi tuyén tinh. Thém vao d6, ham dang Ritz méi ciing
duoc dé xuit véi cac diéu kién bién khac nhau dé phan tich va so sanh véi céc nghién
ctru dang tin cay Khac.

Su thay d6i kich thuéc ¢ nhiéu cap do khac nhau ciia két cau dam chirc nang cung véi
su thay doi cua nhiét dd moi trudng va cac diéu kién bién khac nhau ciing duoc dé xuat
nghién ctu trong luan an.

Str dung phuong phap phan tir hitu han dé phan tich bai toan luc téi han va tan sé dao
d6ng riéng cua két ciu dam chirc ning véi cac diéu kién bién khéac nhau ciing duoc dé

xuat thém vao luan an.

2. Nhirng déong gop mei caa luan an

Mot s6 diém méi dang luu ¥ caa luan an 1a:

*

Phat trién tong quan va phan tich cac co sa ly thuyét bién dang cit bac cao cua dam dé
tir d6 dé xuat mot ham bién dang cit bac cao cho dam chirc ning va dam sandwich
chtic nang. Cac co so |y thuyét bién dang cat bac cao nay déu xuat phat tir ly thuyét
dan hoi.

Phat trién md hinh két cAu dAm micro va dam nano véi cac diéu kién bién khac nhau
khi chiu anh huéng cua nhiét @6 moi truong.

Dé suat va phat trién ham Ritz mgi c6 dang ham hybrid dé phan tich dam chirc ning
véi cac diéu kién bién khac nhau.

Str dung phuong phap phan ti hitu han dé phan tich dim chire ning voi cac diéu kién

bién khac nhau.
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1. Thesis summary
The object of the thesis is to propose some beam models for static, buckling and vibration
analysis of functionally graded isotropic and sandwich beams embedded in hygro-thermo-

mechanical environments.

+ The thesis is to introduce a brief literature review on computational theories and
methods of composite beams, from which several novel findings are found and
proposed.

+ It presents more details of the composite materials, its microstructure and method of
estimating the effective elastic properties. A literature review also focuses on the topics
that are relevant to this research such as beam theories, analytical and numerical
approaches for bending, buckling and vibration analysis of beams in hygro-thermo-
mechanical environment.

+ A novel general higher-order shear deformation beam theory for analysis of
functionally graded (FG) beams are proposed. A general theoretical formulation of
higher-order shear deformation beam theory is derived from the fundamental of two-
dimensional elasticity theory and then novel different higher-order shear deformation
beam theories are obtained. Moreover, two other beam models are also proposed. A
HSBT model with a new inverse hyperbolic-sine higher-order shear function and a
novel three-variable quasi-3D shear deformation beam theory for analysis of
functionally graded beams are developd.

+ The effects of moisture and temperature rises on vibration and buckling responses of
FG beams investigates this section. The present work is based on a higher-order shear

deformation theory which accounts for a hyperbolic distribution of both in-plane and



out-of-plane displacements. The temperature and moisture are supposed to be varied
uniformly, linearly and non-linearly. In addition, a new hybrid shape function for
various boundary conditions is also used in the thesis to analyze and compare with
other studies.

The effects of scale-size on the buckling and vibration behaviors of functionally graded
beams are proposed in thermal environments. A general theoretical formulation is
derived from the fundamental of two-dimensional elasticity theory. The effects of
boundary conditions on behaviors of FG beam are considered.

A finite element model for vibration and buckling of FG beams based on a refined
shear deformation theory is presented. Governing equations of motion and boundary
conditions are derived from the Hamilton’s principle. Effects of power-law index,
span-to-height ratio and various boundary conditions on the natural frequencies,

critical buckling loads of FG beams are discussed.

2. The new contributions of the thesis

Some notable points in the thesis are followed:

*

Novel general higher-order shear deformation beam theories are developed for analysis
of functionally graded isotropic and sandwich beams. It is derived from the
fundamental of elasticity theory.

Develop a functionally graded micro beam and nano beam model with various
boundary conditions

Develop a novel hybrid shape function for studying FG beams with different boundary
conditions

Develop finite element solution for analysis of functionally graded beams with

different boundary conditions



