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1- Str dung phuong phap tri tu¢ nhén tao voi ‘gé hop mo6 hinh hoc sau (ANN, CNN,
DNN, CNN-DNN) d€ xay dung dugc ban do phan vung nguy co sut trugt co do
chinh xac phu hop ly thuyét thong ké, véi pham vi bé rong 8 km theo hudng tuyén
va bao trum duong cao toc Tuyén Quang — Ha Giang doan thudc dia phan Tuyén
Quang (cti) dang duoc xay dung.
2- Hé s6 6n dinh theo Iy thuyét can bang gi6i han dugc dy bao higu qua bing
phuong phap tri tu¢ nhan tao l?ao gdom cac mo hinh hoc may (GB, SVM, MLP,
RF, AB), voi cac kich ban h¢ s6 bo doc nén duong khac nhau, ap dung cho nhiing
vi tri nén dao sau thudc pham vi sut trugt cao trén ban d6 phan vung nghién ctu,
cho phép mo ra cach tiép can mdi trong du bao 6n dinh bd ddc phuc vu thiét ké
nén duodng dao siu.
3- Budc giﬁu dé xuat dugc giai phap gia c¢b va chong d& dién hinh, ddm bao 6n dinh
bo doc nén duong dao theo quy dinh chung theo phuong phap tri tu¢ nhan tao bang
mo hinh tri tu¢ nhan tao (GB), ap dung cho céc vi tri nghién ctru dién hinh thude
pham vi nghién cuu.
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The new findings of the research:

1- Applying artificial intelligence (Al) techniques including deep learning (ANN,
CNN, DNN, CNN-DNN) for landslide susceptibility zoning at the study area
covering an 8-km-wide corridor along the road and encompassing the section of the
Tuyen Quang — Ha Giang Expressway (former Tuyen Quang province), which is
currently under construction.

2- Factor of safety of the slope, based on the limit equilibrium theory, was predicted
using artificial intelligence including machine learning models (GB, SVM, MLP,
RF, AB). Various slope angle scenarios were considered for deep-cut roadbed
sections located within the high-susceptibility zones identified on the landslide
zoning map. This approach provides a new perspective for slope stability prediction
in the design of deep excavation road embankments.

3- Typical reinforcement and retaining measures were preliminarily proposed to
ensure the stability of deep-cut slopes in accordance with general design standards,
utilizing the Gradient Boosting (GB) model as an Al-based analytical method. These
solutions were applied to representative sites within the study area.
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