E RS&' HOI NGHI TOAN QUOCKHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)
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Mot s6 két qua phan tich, danh gia hién trang truot 16 trén tuyén
quoc 16 3B, khu vuc Xuat Hoa, Bac Kan

Nguyén Quang Minh**, Phi Truong Thanh? Nguy&n Qudc Phit,
Nguyén Thi Phuong Thanh?, Nguyén Thanh Duy?

Trieong Pai hoc M6 - Pja chadt
2Truong Pai hoc Tai nguyén va Méi truong Ha Ngi

TOM TAT

Bai bao trinh bay mot s6 két qua phan tich dia hinh va hi¢n trang truot I¢ trén truyén quéc 16 3B, khu vuc
Xuit Hoa, Bic Kan. Két qua phan tich di xac dinh duoc doan tuyén duong qudc 16 3B chay trén nén dia
hinh tu nhién c6 géc doc I6n thay ddi tor 20 dén 50 d6 va suon mai déc cit co géc déc thay ddi tir 65 dén
80 d9, cit qua cac da tram tich c6 tudi cd Devon, thanh phan gém sét voi, da phién sét, cat bot két. B& mat
I6p vo phong hoa & ddy thay doi tir vai chuc cm dén hon 6m nim xen kep trong da géc. Khao st da chi ra
dugc hién truong truot 16 trén vo phong héa xuit hién tai 16 diém khao sat: BK-03, BK-04, BK-09, BK-
11, BK-13, BK-37, BK-44, BK-45, BK-48, BK-49, BK-53, BK-55, BK-56, BK-57, BK-59, BK-75. Bén
canh d6, bang viéc sir dung phuong phép phan tich cua Hoek va Bay (2004), két qua ciing da chi ra duoc
hién tuong truot phang co thé xay ra tai 26 diém khao sat: BK-07, BK-08, BK-10, BK-15, BK-19, BK-28,
BK-33, BK-34, BK-35, BK-41, BK-43, BK-46, BK-51, BK-52, BK-54, BK-58, BK-62, BK-65, BK-67,
BK-68, BK-73, BK-76, BK-78, BK-79, BK-80, BK-82; truot ném tai 17 diém khao sat BK-16, BK-25,
BK-29, BK-30, BK-31, BK-36, BK-42, BK-47, BK-51, BK-61, BK-62, BK-68, BK-73, BK-74, BK-77,
BK-80, BK-81; d6 15 tai 03 diém khao sat BK-59, BK-78, BK-82.

Tir khoa: Qudc 16 3B, Pia hinh, Truot phing, Trugt ném, Truot |6.

1. Mé dau

Hién tuong truot 16 dang 1a mot trong nhitng van d& nhtc nhéi ma cac dia phuong, thudc cac tinh mién
nti nude ta dang phai ddi mat, trong d6 c6 qudc 16 3B, mot tuyén lién tinh, chay qua hai tinh Bic Kan va
Lang Son, dai hon 100km, cit qua cac don vi dia chét c6 tudi khac nhau: Devon, Carbon, Trias... thanh
phan cua chiing gdm céac da tram tich, d4 voi va phun trao bazan, ryolit... Tuyén dudng nay thuong xay ra
cac dang tai bién truot 16 trén bé mat mai dbc da, gay 4ch tic giao thong nghiém trong.

Céc nghién ciru vé truot 16 ¢ Viét Nam duoc tién hanh tir dau nhimg nam 2000 cua thé ky trude va phan
Ién dugc tién hanh dya vao xir Iy s6 lidu anh vé tinh, dia hinh, dia mao... dé xay dung ban d6 phan ving va
du béo nguy co truot 16. Trong dé, dién hinh 1a cac nghién ctu cia Tran Manh Liéu va nnk (2013), da st
dung phuong phap m hinh phan tich chi s6 thong ké véi su tro gilp ciia phan mém GIS chong chap trong
s6 cua cac tham sb do ddc, hudng suon, thach hoc, dia mao, lugng mua... dé xay dung ban d6 phan ving
kha nang truot 16 phuc vu viéc quy hoach phat trién d6 thi bén ving, ciing nhu dua ra cac giai phap phong
chéng truot 16 cho thanh phd Bic Kan. Truong Phude Minh va nnk (2011) thanh l4ap ban d6 nguy co truot
I& @t thanh phd Pa Ning trén co so sir dung ngudn tai liéu anh vién tham vé tinh Spot 5 va cac dir liéu dia
chit, dia hinh, thiy van. Nguyn Tham va nnk (2012) da tich hop md hinh phan tich thir bac (AHP) vao
GIS dé thanh 1ap ban dd nguy co truot 16 dat & tinh Quang Tri. Tran Anh Tuan va Nguyén Ta Dan (2012)
nghién ciru nhay cam va phan ving nguy co truot - 16 dat khu vuc hd thiy dién Son La theo phuong phap
phan tich cip bac SAATY. Két qua nghién ciru di chi ra dugc: Hién trang truot - 1& dit va mot sb chi tiéu
danh gia dugc xay dung tir cac tu ligu vién tham két hop véi cac nghién ctu thue dia da cho nhiing két qua
chinh x4c va dic biét hiéu qua ddi vai nhitng khu vrc mién nai nhu khu vuc hd thiy dién Son La. ..

Bén canh do, cac nghién citu khac Ve trugt 16 dua vao tinh chit co 1y ctia dat da con dugc cdng bd trong
nhicu cong trinh khoa hoc va cac giao trinh giang day tai truong Dai hoc M6 - Dia chat cua cac tac gia: Phi
Vin Lich (1997); Phi Van Lich, V6 Trong Hung (1994); Nguyén Quang Phich (1992)... Gan day, Nguyén

*Tac gia lién h¢
Email: minhnguyenquang2000@yahoo.de
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Qudc Phi va Phi Truong Thanh (2014) da st dung ly thuyét khdi phan tich phén tich on dinh méi doc da
trén tuyén duong QL.6.

Tiép theo, trong nghién ctru nay, tap thé tac gia sir dung s6 liéu khao sat thuc dia két hop voi phuong
phap ban d6 va GIS, phuong phap tric lwong hinh thai dia hinh va phuong phap phan tich mé hinh cac kiéu

trugt dé chi rd hién trang truot 16 va mot s6 kiéu truot 16 da va s& xay ra doc tuyén qudc 16 3B, khu vic
Xuat Héa, Bic Kan.

2. Co s ly thuyét va phwong phap nghién ciru
2.1. Phwong phdp phdn tich
2.1.1. Phuwong phdp ban d6 va GIS

H¢ thong tin dia ly (GIS) la mot h¢ thdng duoc xay dung nho céc thiét bi phan clirng va cac chuong trinh
phan mém may tinh dé xir ly, truy nhap, lwu trit, tra ctiu, tinh toan, cap nhat, hién thi thong tin dir liéu khong
gian va nhitng mbi quan h¢ giita chiing trong linh vuc khoa hoc dia 1y va dia chat. Phuong phap GIS cho
phép chdng ghép cac 16p thong tin trong d6 hoa dé xay dung cac ban db va quan 1y co so dir lidu.

2.1.2. Phirong phdp trdc lwong hinh thai dia hinh

Phuong phap nay cho phép phan tich dinh lugng dia hinh bé mat Trai dat, bao gom viéc nghién ctru dac
diém hinh thai dia hinh cling nhu viéc biéu hién ching trén ban d6 dia hinh, trén anh hang khéng, anh vién
tham... Nho ¢6 céc thii phap khac nhau, dac biét 1a cong nghé GIS c6 thé nghién ctru hinh thai dia hinh, d¢
cao tuyét d6i, do cao tuong ddi, do doc... mot cach co hiéu qua.

2.1.3. Phirong phdp phan tich mé hinh céc kiéu trieot

Phing, ném, d6 16 va truot cung tron duoc tién hanh theo Hoek and Bray (2004), dua trén cac s6 do thé
nam (goc phuong vi dudng phuong va goc déc cua bé mat khe nut, dut gdy) trong khdng gian ba chiéu.
Két qua phan tich s& nhan dang duoc céc kiéu truot phing, ném, d6 16 va truot cung tron trén bé mat mai
dbc da nhu cac hinh sau.

(a) i (b) (c)

a) Trugt phang, thé nam cua khe nitt song song vai bé mat mai déc;

b) Truot ném do sy giao cét cua hai mat khe nit;

¢) Truot cung tron trong dé rat yéu véi thé nim khe nut ngau nhién;

d) D6 16, trong d4 cing c6 chira khe nirt cim déc vé phia bé mat mai dic.
Hinh 1. M& hinh cac kiéu truot (Hoek and Bray, 2004)

Slope f
"... .®

Slope face

Plane failure (a) Wedge failure (b) Toppling failure (c)
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Hinh 2. M6 hinh biéu dién cac kiéu tricot phing, ném va d@é ¢ trén biéu dé chiéu cau duwdi (phan tich theo
Hoek and Bray, 2004)

2.2. Nguén sé ligu
- C4c s6 lieu khao sat truot 16 doc tuyén quéc 16 3B, doan Xuit Hoa, Bic Kan;
- Ban db dia hinh ty 1& 1:10.000;
- Ban db dia chit ty I 1:200.000.

3. dic trung dia hinh, dia chét doc tuyén quéc 1§ 3B

3.1. Pdc trung dia hinh - dja chat

3.1.1. Bac trung dia hinh

Phan tich dja hinh doc tuyén quéc 16 3B va ké can duoc tién hanh dya trén mo hinh s6 dia hinh, xay
dung tir ban d6 nén dija hinh ty 1€ 1:10.000 thong qua rng dung module Vertical Mapper 3.1 chay trén nén
Mapinfo 10.5 (Hinh 3).
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Hinh 3. M6 hinh sé @6 cao dia hinh va céc tuyén mat cdt tir I dén VIII

Két qua phan tich xéc dinh dugc, suon déc tu nhién c6 goc ddc thay doi tir 20 dén 50 do (Hinh 4) va
suon doc nhén tao c6 goc doc hau hét thay doi tir 65 dén 80 d9 trén ca hai canh doc tuyén duong.
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Hinh 4. Cac tuyén mat cdt dia hinh tie I dén VI qua quoc 16 3B, khu viee Xudt Hoa, Bac Kan
3.1.2. Pdc diém dia chat

Tuyén quéc 16 3B, khu vuc Xuét Hoa, Bic Kan cit qua cac d4 tram tich cua céc hé tang ¢6 tusi Devon,
cu thé 1a: hé tang Mia Lé (Dimly; Dimly); hé tang Na Quan (D1-2nqs; Da- 2NQ2); hé tang Tam Hoa (D.. sth)
(Hinh 5). Trong d6, hé tang Mia Lé, phan hé taing dudi (Damly) c6 thanh phan gom da phlen sét, da phlen
sét voi, d4 voi sét va sét silic va hé ting Mia Lé, phan hé tang trén c6 thanh phan chu yeu 1a sét bot két, da
phlen sét voi; hé ting Na Quan phan hé tang dudi (D12na1) thanh phan cha yéu gém da phién sét voi, da
phién sét xen da voi va hé tang Na Quan phan hé tang trén (D1.2ng2) gom sét voi, da phién sét, cat bot két.
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Hinh 5. Ban do dia chat (thu nhé tir ty ¢ 1/200.000) va vi tri cdc diém khdo sdt
3.2. Céc ddu higu truot 16
3.2.1. Truot lo trén lop vo phong héa

Doc tuyén qudc 16 3B, khu vire Xuat Hoa thanh phan dat da gom chii gdm sét voi, da phién sét, cat bot
két. Bé mit 16p vo phong hoa ¢ day thay doi tir vai chuc cm dén 6m nam xen kep voi da goc. Két qua khao
st xac dinh dugc, hau hét bé mit 16p vo phong hoa co thanh phan tram tich cat, bot két déu xay ra trugt
trén bé miat da gdc va noi xen kep trong cac doi khe nit, dut gy tai diém khao sat BK-03, BK-04, BK-09,
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BK-11, BK-13, BK-37, BK-44, BK-45, BK-48, BK-49, BK-53, BK-55, BK-56, BK-57, BK-59, BK-75.
Mot s vi tri trugt 16 dién hinh dugc trinh bay & Hinh 6 va 7.

Hinh 6. a) D{ém trieot trén bé mdt vo phong hoa co kich thudc rong =14m va cao 30m tai diéng khao sat
BK-43; b) Diém trueot trén bé mat vo phong héa cd kich thudc rong = 7m va cao 20m duwgc khong che boi
hai hé thong khe nirt co thé nam 005/70 va 150/80 tai diém khao sat BK-49

Hinh 7. a) Diém truot trén bé mdt vé phong hoa co kich thuoc rong = 70m va cao 15m, tao thanh nhiéu

ranh x6i trén bé mdt mdi doc. Cdc vi tri trieot déu nam trong pham vi cdc déi khe it ¢6 phwong 156/82

tai diém khdo sat BK-53; b) Biém trieot trén bé mdt vé phong héa cé kich thude réng = 20m va cao 14m,
tai diém khdo st BK-57

3.2.2. Truot I6 trén cdc bé mdt khe nirt

Poan quéc 16 3B, khu vuc Xuat Hoa cit qua cac d4 trim tich c¢d tudi Devon, chu yéu 1a cic da trim tich
Silic véi cimg chic, nim xen véi chung 14 16p vo phong hoa. Cac da ¢ déy bi dép vo manh theo nhiéu
phuong khac nhau va da xay ra nhiéu diém truot 16 trén trén bé mit khe nat, truot phang tai diém khao sat:
BK-07, BK-08, BK-10, BK-15, BK-19, BK-28, BK-33, BK-34, BK-35, BK-41, BK-43, BK-46, BK-51,
BK-52, BK-54, BK-58, BK-62, BK-65, BK-67, BK-68, BK-73, BK-76, BK-78, BK-79, BK-80, BK-82;
trugt ném tai cac diém khao sat BK-16, BK-25, BK-29, BK-30, BK-31, BK-36, BK-42, BK-47, BK-51,
BK-61, BK-62, BK-68, BK-73, BK-74, BK-77, BK-80, BK-81; d9 16 tai cac diém khao sat BK-59, BK-
78, BK-82. Mot sb hinh anh mit trugt va két qua phan tich dién hinh dugc trinh bay & Hinh 8 va 9.
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Hinh 8. a) Khoi trieot ném ciia cdp khe nitt 020/50 va 260/60 trén bé mdt mdi doc da 325/75 tai diém
khao sat BK- 15; b) Khoi truot ném cua cdp]che nirt 090/45 va 180/45 trén bé mat mdi doc da 155/75 tai
diém khao sat BK- 52

o X w -

Hinh 9. a) Khoi truot ném ciia cdp khe nirt 320/45 va 040/45 trén bé mat mdi déc da 010/75 tai diém
khao sat BK- 65; b) Khoi truot phang cua khe niet 070/35 trén bé mat mai doc da 060/80 tai diém khdo
sat BK- 67

4. Két luan

Tuyén duong quéc 16 3B, Khu vuc Xuat Hoa, Bac Kan nam trén swon dia hinh tu nhién c6 gc déc Ion,
thay doi tir 20 dén 50 do va cac swon mai doc cd goc doc thay doi tir 65 dén 80 do. Tuyén duong nay cat
qua cac da tram tich c6 tudi c6 Devon, thanh phan sét voi, d4 phién sét, cat bot két. Bé mat 16p vo phong
hoa ¢ day thay doi tir vai chuc cm dén 6m nam xen kep véi d4 goc.

Két qua khao sat va phan tich da xac dinh dwoc, hau hét bé mat I6p vo phong héa c6 thanh phan trim
tich cat, bot két déu xay ra trugt tai cac diém khao sat BK-03, BK-04, BK-09, BK-11, BK-13, BK-37, BK-
44, BK-45, BK-48, BK-49, BK-53, BK-55, BK-56, BK-57, BK-59, BK-75. Cac diém khao sat c6 thanh
phan sét voi cang chic cd thé xay ra truot phing tai diém khao sat BK-07, BK-08, BK-10, BK-15, BK-19,
BK-28, BK-33, BK-34, BK-35, BK-41, BK-43, BK-46, BK-51, BK-52, BK-54, BK-58, BK-62, BK-65,
BK-67, BK-68, BK-73, BK-76, BK-78, BK-79, BK-80, BK-82; truot ném tai cac diém khao st BK-16,
BK-25, BK-29, BK-30, BK-31, BK-36, BK-42, BK-47, BK-51, BK-61, BK-62, BK-68, BK-73, BK-74,
BK-77, BK-80, BK-81; db 16 tai cac diém khao sat BK-59, BK-78, BK-82.

Céc két qua phan tich danh gia hién trang trugt | trong nghién ciru nay ¢é ¥ nghia quan trong, phuc vu
cho cong tac quy hoach, thiét ké va xay dung tuyén duong qubc 16 3B.

Loi cam on: Bai bao nay duge hoan thanh dudi sy hd tro tai chinh tir nhiém vu nghién cau khoa hoc
cdng nghé cap Bo Tai nguyén va Moéi truong: “Nghién cieu tng dung ly thuyét khéi dé danh gid nguy co
truot |6 trén mai déc dd doc tuyén quéc 1g; thie nghiém tir km 0 dén km 80 trén quéc 1§ 3B”, Ma sb:
TNMT.2018.03.18.
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ABSTRACT

Some results of analysis and assessment of slope failue on highway
3B, xuat hoa area, Bac Kan province

Nguyen Quang Minh*, Phi Truong Thanh?, Nguyen Quoc Phi?
Nguyen Thi Phuong Thanh?, Nguyen Thanh Duy?

'Hanoi University of Mining and Geology,
2Hanoi University of Natural Resources and Environment.

This paper presents the analytical results of topography and slope failure on the 3B high way in Xuat
Hoa area, Bac Kan province. The analytical results have determined the 3B high way run on the natural
terrain with high slope angle, vary from 20 to 50 degrees and slope surface with slope angle change from
65 to 80 degrees, cut through the sedimentary rocks of Devon period, with the composition of sandstone,
limestone, clay shale, calcareous phyllite, sandy siltstone... The thickness of weathering crust layer varies
from ten centimeters to over 6m, interlaced in the original rock. The survey results have showed that
landslid on the weathering crust layer occur at survey sites: BK-03, BK-04, BK-09, BK-11, BK-13, BK-
37, BK-44, BK-45, BK-48, BK-49, BK-53, BK-55, BK-56, BK-57, BK-59, BK-75. Besides, using the
Hoek and Bray (2004), the analytical results also indicated that the palne failure at survey sites: BK-07,
BK-08, BK-10, BK-15, BK-19, BK-28, BK-33, BK-34, BK-35, BK-41, BK-43, BK-46, BK-51, BK-52,
BK-54, BK-58, BK-62, BK-65, BK-67, BK-68, BK-73, BK-76, BK-78, BK-79, BK-80, BK-82; wedge
failure at survey sites BK-16, BK-25, BK-29, BK-30, BK-31, BK-36, BK-42, BK-47, BK-51, BK-61, BK-
62, BK-68, BK-73, BK-74, BK-77, BK-80, BK-81; toppling failure at survey sites: BK-59, BK-78, BK-82.

Keywords: 3B high way, Topography, Plane failure, Wedge failure, Toppling failure.
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