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Luan 4n di xay dung mo hinh s6 hai chiéu (2D) bang phuong phap phan tir hitu han
trén phén mém Phase2, mo phong bai thai bé mat va duong 10 phia dudi bai thai dugce chdéng
giit bang két cau khung chong thép. DB tin c@y ciia mo hinh dugce kiém chiing thong qua vi¢e
so sanh két qua md phong voi két qua tinh toan giai tich theo bai toan ban khong gian dan hoi
hai chiéu ctiia Boussinesq va phuong phap cia Hamilton Gray (1936).

Két qua nghién ctru 1y thuyét di 1am rd anh hudng cia trong luong thé tich dat da thai,
chiéu cao bai thai va vi tr trong quan gitra duong 1o voi bai thai dén su phan bd va gia trj luc
doc, md men udn trong két cdu chéng thép cua duong 10 hinh tron va dudng 16 tudong thang
vom bén nguyét. Khi trong lugng thé tich dat da thai hodc chiéu cao bai thai tang, ndi luc
trong két cau chdng thép cia ca hai dang duong 10 déu tang. Khi duong 16 nam dudi trung
tam bai thai, ndi luc dat g1a tri 16n nhat; khi vi tri duong 16 dich chuyén vé phia suon, chan
bai thai va ra ngoai pham vi bai thai, lyc doc va mé men ubn nhin chung giam dan

Két qua nghién ctru cling chi ra rang, trong cac truong hop khao sat vé trong luong
thé tich dat d4 thai, chiu cao bai thai va vi tri tuong quan giira dudng 10 vdi bai thai, noi luc
trong két cAu chdng thép cta dudng 10 hinh tron nhé hon so véi dudng 16 tuong thiang vom
ban nguy¢t.

Trén co s& mo hinh sé duoc phat trién cho diéu kién thyuc té bai thai mé than Mong
Duong, Quang Ninh, luén an tiép tuc lam rd anh huong cua chiéu cao bai thai dén trang thai
noi lyc trong két cdu chong thép ciia cac dang dudng 1o nam phia duoi. Két qua cho thay, khi
chiéu cao bai thai tang, lyc doc va m6 men udn trong két cau chdng thép déu tang. Dong thot,
hinh dang tiét dién duong 10 c¢6 anh huo’ng dén gia tri noi lyc trong két cAu chdng; trong
pham vi cac trudng hop nghién ciru, ndi luc trong két cdu chéng thép cta duong 16 hinh tron
nho hon so véi duong 16 hinh tuong thing vom ban nguyét vom nén va dudng 16 hinh tuong
thang vom ban nguyét.

Két qua nghién ciru cua luan an la co s6 khoa hoc va thuce tién phuc vu viéc lua chon,
dé xuét giai phap thiét ké két cau chong cho cac duong 10 nam dudi bii thai mo, dong thoi dy
bao xu hudng bién doi ndi luc trong két cu chdng khi thay dbi trong luong thé tich dat d4
thai, chiéu cao bdi thai, vi tri tvong quan giita duong 10 va bai thai, cling nhu do sau dat
duong 10. Bén canh do, két qua nghién ctru con la tai liéu tham khdo hitu ich cho cac nha
khoa hoc, don vi tu van thiét ké va cac don vi khai thac mo trong qua trinh tinh toan, thiét ké
két cau chong duong 10 c6 xét dén anh hudng cua tai trong bai thai bé mit.
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SUMMARY OF THE NEW FINDINGS OF THE DISSERTATION

The dissertation developed a two-dimensional (2D) finite-element numerical model
using Phase2 software to simulate a surface mine waste dump and an underground roadway
located beneath the dump and supported by a steel arch support system. The reliability of the
model was verified by comparing the simulation results with analytical solutions for the two-
dimensional elastic half-space problem using the Boussinesq solution and the method
presented by Hamilton Gray (1936).

The theoretical results clarified how the unit weight of the waste rock, dump height, and
relative position of the roadway with respect to the dump affect the distribution and
magnitude of axial force and bending moment in the steel arch support of circular roadways
and roadways with straight sidewalls and a semicircular arch. As the unit weight of the waste
rock or the dump height increases, the internal forces in the steel arch support of both
roadway geometries increase. The internal forces reach their maximum when the roadway is
located beneath the centre of the dump. As the roadway shifts towards the dump slope, the
dump toe, and then beyond the dump footprint, the axial force and bending moment generally
decrease.

The research also showed that, for the investigated cases involving waste-rock unit
weight, dump height, and the relative position of the roadway and dump, the internal forces
in the steel arch support of a circular roadway are lower than those in a roadway with straight
sidewalls and a semicircular arch.

Using a numerical model developed for the actual conditions of the Mong Duong coal
mine waste dump in Quang Ninh, the dissertation further clarified the effect of dump height
on the internal-force state of steel arch support in underground roadways located beneath the
dump. The results show that increasing dump height increases both axial force and bending
moment in the steel support system. The roadway cross-sectional geometry also affects the
internal forces in the support. Within the cases investigated, the internal forces in the steel
support system of a circular roadway are lower than those in roadways with straight sidewalls
and a semicircular arch with a floor, and in roadways with straight sidewalls and a
semicircular arch.

The dissertation’s findings provide a scientific and practical basis for selecting and
proposing support-design solutions for underground roadways located beneath mine waste
dumps. They also enable prediction of trends in support internal forces as the unit weight of
waste rock, dump height, relative position of the roadway and dump, and roadway
installation depth vary. In addition, the findings serve as a useful reference for researchers,
design consultants, and mining operators when analysing and designing roadway support
systems while accounting for loads imposed by surface mine waste dumps.
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