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1. Dé xuét hé gan mang nhén hai va ba ving lam bang FG-GPLRC dé ting cimg
cho tAm tron va chom cau thoai FG- GPLRC, cung vdi ky thuat san tac dung gan cai
tién phu hop 1y thuyét Donnell; phat trién 101 giai giai tich va ban giai tich bai toan on
dinh — dong lyc phi tuyén chiu tai co — nhiét, xét 16p ap dién va nén phi tuyén.

2. Dé xuit hé gan truc giao bang FG- CNTRC va FG-GRC cho cac panel c6 do
cong phtc tap; ap dung k¥ thuat san gan cai tién theo HSDT va xay dung 10 giai giai
tich — ban giai tich bai toan on dinh va dong luc phi tuyén trong méi truong nhiét, co
ké dén 16p ap dién va nén dan hoi phi tuyén

3. Pé xuat hé gan truc giao va gan xién FG-GPLRC cho vo try; phat trién ky thuat
san tac dung cho gén xoan Oc phu hop voi ly thuyét Donnell; xay dung 16i giai on
dinh tinh phi tuyén chiu tai co bang phuong phéap nang luong.

4. Ung dung cac mo hinh giai tich — ban giai tich dé khao sat chi tiét anh hudng
cua gan, nén dan h01 phi tuyen thong s6 vat liéu va hinh hoc dén 6n dinh tinh — dong
va dao dong phi tuyen clia tAm, vO nanocomposite; dua ra nhan xet quan trong lam co
s& xay dung tiéu chuan thiét ké két ciu c6 gan ting cung.
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The new findings of the research:

1. A two-/three-region spider-web stiffener system using FG-GPLRC was
proposed for circular plates and shallow spherical shells, along with an improved
smeared stiffener technique based on Donnell theory. Analytical and semi-analytical
solutions were developed for nonlinear thermo-mechanical stability and dynamics,
considering piezoelectric layers and nonlinear foundations.

2. Orthogonal stiffeners made of FG-CNTRC and FG-GRC were proposed for
curved panels, with an improved smeared stiffener technique under HSDT. Solutions
for nonlinear stability and dynamics in thermal environments were derived,
accounting for piezoelectric and nonlinear foundation effects.

3. Orthogonal and oblique FG-GPLRC stiffeners were introduced for cylindrical
shells, and the smeared stiffener technique for spiral stiffeners was developed under
Donnell shell theory. Nonlinear static stability was analyzed using the energy
method with analytical and semi-analytical methods.

4. The developed models were applied to evaluate the influence of stiffeners,
nonlinear foundations, and material/geometric parameters on the static—dynamic
stability and nonlinear vibration of nanocomposite plates and shells, offering a basis
for structural design standards.
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