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M, neiU

1. Tinh cbp thi/ ¢ a Qtai

St “tt e L §ttlorigntmghi n “ 0§ a dlix[yraph bi/h" vong
" i nGi gay thithd |, n vQkinhtJv © ¢ 0 h Theogg® ut C, c Phong chng
thi°n tai (PGHZ0)82024n io nmet-rgihd in gl ochiidon n g €
thién tai (fu W} trongcacth me@l].N&L ;2 0 2 éh gfip BOOn qrigch/}
vathithd | nvQtai §ntd cac khuve nTha®eng(Quin g Na,fih g I f i
R0 TrtmghiéBHuUQPRlE ns&ng chv¥ It, ‘tnttengipadgR 4 s
N, (Ldo Caic) L ¢hgkh il 00ichifgag@mditich,tr t h ™ Mdhstl i't r €
nguy hMh trongnh@ n £m @Y § cnglast ‘tr €dbaogi a t Lng
theothi gi.antég@adius ¢t r 3hdavabilt  ilkhhhd, LHobi t1a
hott  nfy xay d ng cac tuyh  Lnggiao thongungl i ndi L ‘& xem lay/u f 1am
ttng nguHiehl § .

Nh ngn £ ginl Qgactuyh “Ih@® ! °~ dxay dhgén i rlinhiQ nhan
phat tr\d kinh f]LH | o, &ng Idttuy/h  “thgd td cao'tc v i nhiQu U ocbqua
vingndimi L €a dwgnoh & T h § i- CANM. 4, W 9 Bai i Lao Cai,Phu
Th - Tuyén Quangn ~ JuNi Quing Ngai,HULongi V © n’ n,iBdb Giangi Lthg
Shn, “vioMongCajcaotcBd-Namp h2 a nil ihgln § é& cthllao
ShinTly LoanCam L -La SPham Thi}7 V 0o n fo, Dil n Chaui Béi V t,
Van Phong NhaTrang hay L amgghiQx Ok téd caotcBd-Nam n h €
Chi ThHthhi Van Phong  Qu i T QWiHTHh hay cac tugh cao tc Khanh Hod
Budn MéThu t, Tuyén QuangH™ Gi a n g ,i HQMWNph, Hoa Bighi M, ¢
Chayn’ngn t nigr = &L Brénmhiu v tri qua khu ve ~ilhdi ¢ a cac tuyh
g, hin "ng&t “tt e W&[yraticacvtrinQy “"(h@ .IHi mo " nge
nay khéng ch x[y ra khi cong trinH’a khai thac sau-80n £ ma conx[y ra ngay
khi hoan thantva ngaytrong qua trinh xay chg. HFu W} cacvitrinQy “lh@ L~ o
mi n “nhLQL ‘& thi} kfJvatrivd khaithi cdngtheotiéu chi hi n hanh (TCVN
4054:2005, TCVN 5729:2012), song hi “hg&st "t wex[y rav. i di n bih
phcth.VEh Qfn HE ra tr ong IfheHmghaytdaiuhl ‘&g& t uy
tbcaotcxaydngmi qu a’ inGngHileo cac gfi phap hp  IWBI[mL
thiwi st "t mga khithi cdng khai thacvch hanh
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Nghiencust °tt ri® L §° clitke hitn€nhiQ khuvcv is L athg
trongcachfipcdh v~ p h €Fupvgompchi&uwa phin vi, co thithia thanh
2h g chinh(l) nghiéncu , L § nth °tigré@hthsvi vangva (2) trénphtm
vib dc. Trong Lutén gl t vohotb tcungx § ¢nh ¢ac khu ve
C - nguty ticcas®héng quamiquanh gi acacy sttt tro® qua kh
vacacylut [n h *mg€acnghienou trg#& dngch y/utheoph€hng ph§p
' § n hchuy@én§iagan tr ng $ vaphan tichthng k& T r o n,dAl L& xem |
ph€ehng mk&ténthkékdnt ng _mdgm ipghan h phituyhgi a
nhiQuypf,t L -ndngcaan clL ch2 nh x8c tr ong,tp htorn€ v ¥%n
NhiQthut t o 8 mgdinghiugun h€hm n hr dm4, 8, ca quylt
I'nh[6, 7], h thfn kinh suy lkh m [8,9], mth g n A irqoyn(RNIN)[10]... Cac
ph€hng ph § ptrii khgitréting t SLt®/h IngSgiao thong hin h u’
cactn h  n h € [19h n n Biéa[10], Tuyén Quang12].

n“ivinghiencu L §nh otir@Epsmvib dc, c8§c pp€hng
L&s dngrngriigm: ph<e€ehngnghim§p phi€hng aggi§p c ©n
hth (LEM), phfeihmghdp h(SEN)h v~ c § khagI8l€hng p
MHb d% c8&c phehfaqutpddssongd | jyi ‘lehdeb i’ k Flvao
| nvaaquy trinh tinh toan ptrc tth. Gfn LA ¥ & xem lah ©hg tip och hi u
qul, cho phékhaithac d li uth ¢ "alvamé hinht 2 n h Wi ®&mMh s [n "nh
Vil ch2nh x8c hhn

Tritu nhantb L'«ramhiQutiQn ntng ‘tr 688 9ghtv Otirge s
I § FobiltL iv icactuyh Lnggiao thdng n@h ndi. Tuy nhiénhi n nayvh
conhchjefnti/pt cnghiéncu: (1) ch<€a c¢c- ‘mchominh Al
khuvchayb d liu, nénvicsosanhvdit <€uw ttha§nQukiheo L i
thW (2) cac nghién_cu hi n nay ch y/uriéngbi t gi a pHim vi viing va pkim vi
b dc, cheadndt ngegWwa(3) pfnl n ‘Lce chintrén cac tugh
L' “eng hi n h u, trong khi nghi@ ¢ ucho khuvctuyh “Lngxaydngm icon
hth ch}

Vivdy ,QtCi fANghbL8&nhcgi € "t g€yl &upih s lhe
6tdxaydngmi qua iwndshRayg mé hinh tri tunhan b vQxuHilgif
phapgimth 6 ¢ - T ngvagéar thk ditionakK/plgul ¢ a QL | Il " m ck
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s I'nh _mg®hil achntuyh, gii phap thif kJh plynQr ‘In® L o nh
gimthd  t §agcalst trd® LS trong qusg§ tr3nh khai
2Mc L2ch uogad Qtain c
Ldobin“Aho©n v ¥%ngt ntgrt LcSh trepteyn L hgcaotc
' a n 4 khaixdy d ngm i1 tuy/hcaotc TuyénQuangH~ Gi absgmpc | )
hinh tri t nhan tb.
D baiokint nmg nhb deny "In@ L ilos B dckhéacnhau
b3ag md hinh tri tunhan tb.
B€c FU QKuHibi nphap n nhb dcn@ ‘h® L~ ongrm®bagd
mé hinh tri tu nhan tb.
3. i n" hg®a ph‘m vi nghién c u
n"i ° mg@ghién cu:
-Hin "hg&t ‘trd® LS n- i “odgiao thong khdvo T iBGE
-M ts giliphapgiachaychn g . ni3dn" n 'nib d c(taluy)ih "lh® L~ o.
Phm vi nghién cu:
-Nghiéncuapdngvitaluyndr "Ih® L~ oc nkiCh nii phia Bb.
-D. li uphantichn ‘nth “tvales "n ‘nhb d cs d ngtheo ly thuyt
canlBaggiihth t heo ph€ehng ph&8p Bishop
4 Phehng ph8punghi °n c
nWhghién cu , Qtaltrong luh 8 n dlhgcacp h€hng ph8&p sau:
Ph€hng p kp§tp ngtkdr Thu tiihy t ng A p th ng ké tai fiut céac
ngu n khac nhau
Ph€hng QtaSkfio shtiniQ tra, kifo sat hinttthg cacy st ‘ttr €
Il I[y&ra Bk khu v ¢ nghién cu.
Ph€e€hng thhgpthtalgGI$s only Gwhanhkp cac lfn
" thanh plin ph c v, cho xay dng md hinh d bdovab[n " ph ©n v %ng ngu
st ‘trhe L§.
Ph€ehng . pth&@P hwin H 2 ¢ h €ilyquang e valnh radar
(nh€ LandsaWhhdemni mglt. "t va@ich xudthong tin
Ph€hng ergdmThimghim ch | T hAntng€c m
Ph€hng pm&P dmgpFmpndn dk thudx § mhhls “n "nh.
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P h €©h n gtri o MBap £b: Xay d ng cac mé hinls d. ng thut toan may
hcvahc s@ngthi I L § n hchimhixé&& md hinhmg cac chs th' ng ké
5. h nghocavatk btprag ah Qtai

h nghoacdkd Qtai: h

Gi Y%4p h3 nh Iytubh'choivic onépd gy cac k thud m i, K/Th p v i
h t h? ngaltvavinthiam chovicd baovaphanving g uy_ tc Htv se
I, chinh xad:[m blo tin ody, pht hp cho cac khuve cHb Wi i'd&hinhv " 'a L
chhikhac nhau

Giatr th cting a Qtai

K/t qu nghiencuga Q" i ‘Ikhoabdh t8 c§c chlhgudn duhn
v t @5h, thil k/Jva thi cong trongjua trinhl, a ch n nhanh chong cagili phap x
lyst °tth &c.Nhngk}agut hu ctd@WwWap dng khdng chcho tuyh
I “eng cao tc Tuyén Quand Ha Giang m&6 thW ng d ng trongchocacd &n
gi ao tht!n@kikhag chs3cndchii "t €hng t

GOop pHn hoan thin  p h ‘€h n f o tioBgpnghién cu d bado st “tt r €
'K LEh pgkamdhinfAlv © p h Gak thidcWiang cao hiu qu cdng
tac thit k/jnQv “thg@d cackhuve c - n,dguycah s
6 . Wimn i ¢ aludn an

Sdng ph€hng npah# g itthrpmé hinh hc sau (ANN, CNN,

DNN, CNN-DNN) xay d ngl ‘& bln “pPh ©n v %ngt nga < cliinh s
xac phu hp ly thuy} th' ng ké,v. i phtm vibQr ng8k m t h egtuyh ¥bao
tromL “ehgcao tc Tuyén QuangH~ Gi &hrthy ¢ Catphch Tuyén Quang c 1 )
I a n §cxBy@ ng.

H s " n ‘nbtheolythuyf can Bag gj ihth °lc® bdobxag ph€hng ph
tri tu nhan tb khi s d. ng cac md hinh tt may (GB, SVM, MLP, RF, AB)v, i cac
Kchdnh s b dcnQ °Lhgkhac nhau, 4p dg chonhngv tringh L " 0o s ©u
thu c pifmvis tt r t@€aotrén dn ~ phan ving nghién @, cho phép mra céach
ti/fpachmitrongd bdo' n 'nbb dcphcy thifkjngr ‘'lh@ L~ o s Ou.

Bec fu QuH & dfiphapgiacvachn g LM hinhL[mbfo n "nh
b dendv ‘Ing théoagyl'nhchung heo phehnaghaptbBpg t r 2t
mo hinh GB), &p ¢ ng cho cacvtri nghién cu Wi hinh thuc phim vi nghién cu.
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7.B" ¢ cludh an

Luch  § nc s ¥ theon i dungb ¢ ¢ § m cac pfin chinh sau:

M" Lfu: Trinh bay tinh g thil, mc L Ec hng® h€hngl ph§po a
khoahcvathctin, Whmivab ¢ cc aludh an

C h €©h nTgng quarvOnghiéncu st tt tror® xay d ng giao théng vang
d ngtritu nhantbd baost ‘ttr €

Ch €h rCth’ Igsthuy/} cdc md hinh tri tunhan tb L ‘&s d, nglWhghién cu

Ch€hnRgh @Bn: v %n gt nty i LcSh cksfya ngwtuyh caotc
TuyénQuangi Ha Giang

Ch<€hnNghiécud bdon nbhb dcnd L~ &xulgili phap gia
“n ‘nhb3agp h €h n gtri tp mHEptb

Kiflucdhvakipngh: T nghp c8c L :ik@ludanmh my Hh ch]
valQxudim ts ki/n ngh.

Danhmc c¢c8c c!'ng 'tr3nh L« c¢clng b

Tai li u tham kifo.



CHhuNG 1
T° NG QUAN VANGHIENC US T TRHATRONG XAY D- NG GIAO
THONG VA NGD NGTRITU" NHANTYOD BAOS T TRH
1.1.Khdiquatv @ g hi ° ®_ ¢ drén@act u yl]@® © tpquaving
L™ nidi
1.11.SAt tr_ot Lmt L& v’' phon | ou i
1.1.1.1.KhainiMnv B A t tr_ ot Lm t L 8§

St Ctt e tLISOu L «  gubnuamicdiathiQu shakhoa h ¢, kéo theo
s r a iclanhiQ khai ni m va cach fip ach vOhi n  * ngéay. Qua thi gian, cac
khdinimn g~y ¢ ¢hoanthingHn anhsti/hbh vQc h Jjgth °tt. Theo
Varnes (1978) [14y = ° do nhd b i Crudenvacng s (1996) [15]st 't rEi@
L8 In" “nigdlichuyd ¢ a HI L mimoy nxd ng b d c. Qua trinh nay
b FulkhithjcanBagcab d cb phav docacyutf t § cng, Effpghh n h €
LQ@kin "alchHi tfitr ng, .mBdbhdt nlgadhn[l6.Khist ttx(ye
ra, cac khi vd Ii" u dch chuy theo hinh thai vaklti  t HoYact rLsguircéc yu tN
gay nH' n ‘'nth  k h ! okiyth d0&8 hin "hg&t "t cO@Mi/p di nvam
r ng pHm vi.

Hin “ng&t ‘tt rEi® LS nghiéh cu ph bi/h td nhiQu qu ¢ gia, vi
L@kindl eyt d %i  /peea bidf, t khuv cX¥n . €n<€ahi@u /JJL nhi
kho hh va ¢ nh ng viing c6 hbeb khong cé het | nl'g a ¢, kih tth. M du
khdcnhau@ @ kint nhi °n hnh @yt ht k€ L8ngxih €rta L
ngtv it c VYaquymdtuythuc v Fbo r I&m finhi I'a chdiva cac yp t
kichhdtl, ngH L me@&aly  tdgccac b n’ inTgoSy nhiy  “tng Kep,
st ttaco@®ay rathfm h anghiémtrngvQn g ®/ataign, | " mthgd §n
tFng giao théng

1.1.12Ph ©n sAaovyv iEmit 81 t

NhiQi nghién cuvQphan Idi st "t It «©° d'tfc hi nb i cAc nhanghién
C uqu c t/]n h:€opov (1946) [17]Terzaghi (1950) [18]Lomtadze (1977) [19]
Varnes (1978) [14]Fell (1994) [20] ICL (2004) [21] Postoev (2010) [22Hungr va
c ng s (2014) [23]cho tBy m i cach phan 16 c6 cachriwd khaik h 8§ ¢ nhau,
I'Qu d a trén céac tiéu chthinh lienquanlypg u § t Tt3, n hgv KHe@vih dch
chuywd, quy moé khi  “ttgig@nhchdinval § n h g | $tt mt&heo thigian,
cacnghién cu ' ‘& QXuHingay cang mang tinhiig h pvacél, ch2 nh x §c
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Cacnha khoa'’hc  nLbn@adze (1977) [19Fell (1994) [20]L €a r a4 vQthhv@n | o
tichkii "t r” @grth i, theo h th ngphan I&1 ¢ aVarnes (1978) [14]Cruden va
c ngs (1996) [15]tr thanhh th" ngphan I3 ph bi/h , ° clagd ng r ng réi trén
toan t]gi i. GFn L IGly(2004) [21]vaHungr va cng s (2014) [23]L « QxiiH
thém cac’sa " iltho h th ngphan Id1 ¢ a Varnes, cthWWhangcaome | . €hn g
thichvithud ng Uak thud  va'ctll

Theoquy mé va thMich ki i HIL °tt, to@tadze (1977) [19ya ICL (2004)
[21]L « p KM@Wwichkbi “tttr € n h Bn tEhinh¢ rBinh (ch vai mét
kh'i )/n il n(tri umét khi). Ng ‘ehg phan 161 thWich theo hanghién c u nay
cho ti3} s khac bit vQgi, i hth thwich gi a cac &b | lphn anhs bi/h ~ilvQ
quymévamc , £ahin "ng&t ‘tt(BFfEgl.l).

Bngll. Phaniéist °tt € L § Widhend) [19 h

Quy mo Lomt adz(@97% . |ICL (2004)
RHInh <10 <1(?

Nh 10-200 10°-10*
Trung binh 200-1.000 10%-10°

L. n 1.00G6200.000 10°-10
RHL n >200.000 >10/

Theo Jivh Fod khidch chuykh'i " tt, PoStoev (2010) [22phan
lodst ‘ttha@hbath g c h2trsdu:doquartriehn ® n  ®1ptheo rittrece
v " tdthgdong T ngh p ¢ alCL (2004) [21]cac dhgd chchuywi ¢ a HIL L §
I « * &pBan Iél theoc h J]d dn chuyd valoU vd |i" u tham gisbao gm:t r t€
', "t r @, ntehly vh dashg dch chuyd h n h p (B[ng1.2).
Bngl2.Phaniéis tt rt€ t h espd chochuywit]Hi]

S Ngu nvdli u
ns§ V, phong hoa
Tr €hy + +
Tr € Vdliub r i
T r’ &long +
L + +
Tr & CacldH vd li u
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Theophan I¢1 ¢ aVarnes (1978) [14]Crudenvacng s (1996) [15]st tt r €
I ‘& phan I&! d a trénkiwi chuyw g va ldd va Ii u dch chuyM (baogm: L §
ge,vdliuhtthéi t heglaninhynvawdliuhimnit heg H). Dol
I -téngic amidthgchuyd g * ¢ ©x '8t qilianh gi aloY hinh chuyd
L, ngvaltotinhvd li u. Trongthc ] nhius ¢ st "t ¢6 @®Akhong tuan theo
m tkiwichupd g LThalas ki h pgi anhi dthg, g ilachupd | g
phchptrong EonhiChlaw chiwd g co tk[y ral’ ng th i horblién
ti/p nhau(Bl'ng 1.3).

Blng 1.3. Phan I&1 chuywt  igb d c[15]

LoG v i u
LoY chuywt | tig ) nHixay d ng
n§ cg
Ch y/u h4 tho Ch y/uhdmn
Rhi) (I Rhi | Rhi[nhmn Rhid L
n (Id) n"L§ n" mnhyn n" LA
Xoay [V'i 'L Tre Lg§ Tr€e mhhyn| Tr¢& [H
Tr€ Tnh| NhiQ . o . o
_ . Tr& L8 Tr&himhhyn| Tr €&hi HL
ti/h L hn
S t ngang St LY Stmnhyn St HL
. D, ng Dong n{nh v n D, ngl L
Dong N - - -
( T rn4u) Tr & HL
. KJI h p 2 hotbnhiQu oY chuywi | g chinh, K
Phchp

h pcacldivdli u
Vdliust ‘teco®@Magdnpidnga HL L§ pheoti "h ass ¢

songwdliustt rt@h bi/hlahnhp HE L&, Qr ongEpaidl p

ph th cvd. Vivd, khi ‘ttr @pe@thanhpfmnhnhp v " c phaelsl

khéng chtheowd liu m”™ ¢, n thwowm Rcdil inmbhk€i ‘t,r €

ngodi vic  x ®lcthath pfn vd li' u, qua trinhnhch din dal t ravhimh cla

kh'i °ttr € Hgugntrmg. Gittb Wi hinhcamtkh i °ttbasym cacyu

t ch2nh nh'@: cvh&chhh ttrrig@ nt@n cthio@t t i caéekhe

n tvamt “tt (High1.1). Hinh dhg khi "t r ‘@b g bao gm dthg canh

cung, cung tron, g phu hdbtuyh ‘ttr €
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Vét nit trén chom

Vach truot
Dinh truot chinh

Vach truot

Vét nat
toa tia

© Mat truot

Diém cubi clia
than truot

Chan cua
than truot
~ Mat phan cach

Than truot
Diém cubi clia
mat truot

Hinh1.1.S h” ni6 fLH Vih kiWis tt 1 t€L4]
L@kinth ¢ “alkhi “tt r @ 180 [ theo ch@ r ng (R), chQ dai (D)
v ' sBucal plH LC®rt@S).Khi ‘tr@eéilamtphfnnacakhi
elipxoid. Do wy, thwtich g a ki i “tt r *@ t@h theo céng ttc:
G - 8YE08Y (1.1)

T h e osal’phan bmkb " tt, ngBién cu Varnes (1978) [14] ‘& xemla
hengtipach ‘lc€dngrngrdiH thng n~y p &b c lithash L
banhém chinhst “ttmen g ngxfy | pph bOmtt nHKHOLN L §,
d b kich hdtb icacteh m@uahdbrung chsh (B[ng1.4). St "t sawdién
qu al/incat|p Hisau hébcaclp LU phory héa hh.St ‘tn€©u ¢ - L
sauntb ‘e ‘M @htackhi Hhob L'§ s ©ungdaHigh,y i dah €
L't g agtivadnbihphctp.

Blngl4.Phanlél t hsAwnmtl °tt[A4E

Th t LoY hinh phan b n, sauphanb mkb  tt(me
1 T r &ong <5,0
T r au 5,0- 15,0
Tr @Hisau > 15,0

1.1.1.3.Nguyénnhaw © c8c y Aut skttt nht hLlmth gl §
St ‘trHe BB qut €Ehnghi@ygct, tuy nhi °thngc h €a
nhiird rang Vs | “@gvaldl y/ut gayrahin °ngéay[24]. Trong cac nghién
cuhin nay, c¢§c ‘nrgog yd°p@an I8ih@h cac hhény f khac
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nhaunfnh thng h - d@himhthanb$t ‘tmEachkhoahc v ‘¢ c¢h
C. thwnghién cu ¢ a Polykretis va cng s (2021) [25]L « c hiJlaf [@8 c vy
h ‘@ngthanh hai nhom nguyén nhan chinfuy t nhién va yu t nhan tb. Theo
m t cach khac, nghién a ¢ aHabumugisha va aig s (2022) [26]chia nhom yL
t [nh “mg€m 2 104 chinh: nhém yu { L @ ki n v’ nhém yu { kich hot.
Ngoai ra, nghién au ¢ aLiang va cng s (2022) [24]L « c¢ h if]Jat tb'Bha3 vy
nhom nguyén nhan chinh baong: "a ¢l | a hlhh va kich Hd.

Nhin chungcac nhanghiéen @ t ng @€pnhiQy/ut [ h ° mgteo ngun
g ¢ phéat sinithanhhai nhém chinh la nhém/y f t nhién va nhém fu f kich
hott. Nhém yu t t nhiénch y/ug mcéacy/ut thanh pfinchinhn h<€ h3 nh t h
Fachl | pph,thy v tyfpfwkRac. G thwy/ut hinhthdichin 25,8 %, L
chHichiyn 19,1%, | p ph chiyn 17,6%, thy v £/m 13%6ivay/u f khac chim
23,9%[27.Tr ong khi/ut kichhdtg meacyutf g©y r ai ttlhay L
ngtdh Jist ‘tr<@he€nm@aHIL, x-i m,n,4% brygg t an
con inTgyehucvaotngkhuvcmamec L [hh “mg@amiy/ut khéac
nhau. Tuy nhién ~ h ¢ m@achot " ngga ¢ o'nilanggyén nhan phbi/h
gayrast tt ri® ‘L'nBiQu khu v c trén tH]gi i. G, thwYeong (2012) [27tho
thby| @ g ra@guyén nhan gayra58acy st tt'r MRAlaysia M, t nghién
cufnghp k h§ cho¢th khglng 54,2% cac nghiéna | i ° "hsgtuan L
t rte’ c@inkhtrongtaifiuhin cQ Li ° nh gm@ai2gllVQphia
hot njca conicacgif@hast ° stenthgi i phfnl nbdnglnt
cac ht  ng xdy dng, 1 [ n  nchi/m 28%) tip theo la Trung Qo (9%),
Pakistan (6%)Nepal (5%) Philippines (5%)a Malaysia (5%]29]. M+b duth ¢
hi n nhiQu nghién cu, song qua trinh kchncacyputf [nh “mg®&h ch€a c -
mt g ahychhimcmachyuda v FooMWilkhuyv cnghiéncu.

Trén th c /] khong pli b k8s ¢ st “ttr @ " ocdlFyl ntgdc nguyén
nhan. PAn |l ncacy st ‘tx[y@ach® m ts nguyén nhan, c6 nguyén nhan
L-ng vaivaa-r ,c &dh2mdiuy ° n n.Wicen xUBleoaglhguyan t r |
nhan chcé thAth chin® hin “tnrg& i khu v c ¢ thWwsong ¥ cé nhng
t T @R p manguyén nhan gayts tt r @ h -'nhxd§ang. Bi vdy, nghién cu
st 't r ‘@bt trung vao mts nguyén nhamhinh co vaitro gay ¢ tt.r €
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1.12Nghi °n ¢ u s, t L€ hgtt wngLc Génat iy /in

n €. ngoai
TrongnhQu nt m_ tq Uttarkt€ & § Lthi th§i©y, “mgahi t 8gc L

tr ct/p JLhdtfng giaothdngd m ts quc g i andicph cth  nNheEB[M
[30], Trung Quc [31], Nepal[32], 1 n  1{33], Philippines[34] é T4 Nhd B[n,
trong bglba2 004 L chl1@Wiysnh'tr 0y YgndEq, ilL®
Lngcaotcvichiu d” i hhn35286., COM@Qkem trong ntm
f ngchu d* mgcab b [n h * ig® icactim h ala6.418,551 kmchi/n
0,87%tngs L hgcaotcqu cgiat t ng 2 3i 3@k 59 Rt thdi€c
tinh khdng 22,838t CNY [37]. TY Nepal, cacy st ‘tt[n® ‘mg€n Jpcac
tuyhcaotchuyfmc h nh<€ Prithvi ( H200Fv40% dh@ui b h u v :
daituynbt 8cng[BS. Tr ongdrkhntuyhqgucl tNH-44L « gdni  nh
£i8.000y st ‘tr ©r onY 20942016y ibhd qulanhiu Yh o' LhgdH
telit, gia ttng [rchimdgghkgn dkouw c 39 (Hinki1.2).

P T

Hinh12. V trist “tttc ®ambanr n | m ctheo quc| NH44[39

TrénphUm vi toan ¢u, nhiu h i ngh khoa hc ¢ h uQnghién cli vQs t
t rt€°Ektech c. Tiéu biM co thAkWLJh cac hingh qu ¢ U], nn h B:i ngh
QuctlvOn guy ‘ac, Hyl r (ICG), h ingh Qu ct/lvQt r t€ (ISL), cac nghién
cugadc qubon skhthilHoa K8(USGS)c | ng _ri'lu@ ndkét ch
s d lius ki nkhy dg (EM-DAT) gop pnm r nghiMdbifvQguy m? , ¢ h
chijvacacl Qi ki nkh iphats t "t tfl €c khuvc ~ilhdiph c th.
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1.1.21Nghi °n cou vZ | ou i h3nh sAt tr_ 1t
Hin "thogest ‘tt red® L §ngixuyé@@ Xy ra v i nhiQu oY hinh khac
nhau, pfin anh s ph ¢t vQL a cil , a hinh va khi i ¢ at ng khu v c. Cac
loY hinh ph bi/hx[yrabaogm: “tr €! ntg, s © uteh tfr, ddnglH
L 8L, § Hvat r t®h il n.NhiQinghiéncuqu c U]l « oty t r t@dng la
loY hinh ph bi/h nhAl ,Hb Wi t trong cac khuve c¢’-n gl @@ éheolmua
n h € dBn, Trung Qu c, Himalaya,khuvcn® ng NaThi N6d B[n,
th" ng ké cho thy (60i 70)% cacs ¢ s ttr @nh "hehhucl vacaotc
|~ "ttnén@Xy r a s _anptrongEkhd ve Himalayaco trén 30% chiu
daiqucl chufnh “hg®istt rteHdll 8§ w%a me€a, trdang L -
n alac § ¢’ t hongRt0].
Ngoairast t Lt g$heodondamtlod  h #orbitt nglly hwh X[y ra’
n kebgoéecd ¢l n ,"ahinhkhesi s ©un gv " nd@taghgt T Trung Quic, s t
t rteHl $heodony ~ “tphe&h p L« gOy cr a ghiaitg litdrhe
nh [n h * m ¢ Giao théng n ndi, tieu biMd n hken td Maoxian (2017) vi
thWiich khdng 8trium3. T4 ¢ h ©kbbiAla khu Wc Alpss t "t LS tHe®
dongvat rt®hiln cl n% |h3 mbruyéhg® [ h * i G Bac tuyh
&g x uy °Hobi hkhikuHihilhb £ nag[41].
, cackhuvc cahinftndidn g nly n @y Hoal8, v YanTgungn
Hliva day Andes hn “n € r hiUhlgph bifh x[ly @ U cacb d cchiacd
sau heb vach ndi ven b |, Ho Hl t sau cac chu&m€&hoval - n g [42LTHg
c §c v Yeaahlitrfm tichyy  n tckAu Au hay cac vang ivd B Au hi n
t @ g ~ttfingdn ng hdbstlinc T n gc ghidrh la nguyén nhachinh[43).
1.1.22Nghi °n cou vZ quy m* v"° tho t?2ch
Cacy st 't He tLSonglphdtfnggi ao t h!l n gcghivehg n Yi
V. i quy md vatht 2 ¢ h  nd & @i mét ki i LU hang che tri u mét khi. n” i
Viv t rt@tha 2 ¢ 1006 mt h e xyratinh ngkhuvccob d cb
ccbxén trong qué trinh ‘mr. ng hokb nang & tuy/h  ° Lhgsautrdh m€a n [R3].
Trong &thi'tau@emd trung binh v thwticht 1 0 /Jh L1 0 “cughi L €
nhch t cacb d ¢ nidicao Trung Quc, Nepal, Y va M td nh ng khu v ¢ chu
[nh “Mmg€a c.§ctiyyvacac)plHlL §8 phondg4dh- - a s O©u
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ng&§ng ch#sikinsm “tquemdln(>10tiu mj ) LhkiQug ©y
thi thd 1" i v, i hdtFng giao thong lien ving kb quc g i a_, ValrPbla&ltaly,
1987) vithWwt 2 ¢ ditinkekhdng 40 tri u m3 hay y Maoxian (Trung Quc, 2017)
v, i thwWtich 13 tri u m3[44]. Céac nghién_cu th ng ké £l Canada, M va Nhd B[n
clng Whlocabddcyst ‘tado®Wich| nx[yratikhuv c ca hinlt
chiamabmthh nh€ d«y Rovargniekuyshyddky Al ps

Tr °n' phantich§n 400s ki nst “ttirn®n h "t ¢@hLl Lheh tU
32 qu c gia, nghién cu ¢ aKjekstad va cng s (2009) [45]cho thsy khdng 30%
cacy cOthwichtrén 1tiu mj , t r o ntgn cl5-tri uin? gay o KGHen
kéo dai vaphaty h o~ n thttuyh i [nlho my@Nh ng th ng ké nay pfn
anhmc  Hg~ vy ¢ mgacrit nrgehdl ik ih th ng giao thondhu

v. ¢ miQh nui.

1.1.23Nghi °n cou vZ c_ chA v™ Llc LioO©Om dr

Nghién cuvQc h /e htb Lvih dch chuychottyfcacdh g "t r & L
t reng kuQEactivahanh thai’b d c. TheoCruden vacng s (1996) [15]
chotirt rt®€nhtihlalod "t phei/htdcach dcco)p Hiséthebl p
ph phong h - "ang¥$y@at]! tcH¥ocbhgang dc °lhegiao thong.
Ng@ld , "tt rx@angXyratcach dcniLehg L o BOUur €
cong va |p Hicé tinh do caq L'\ hinh £ cac tuyh " lhegving ndi phiddo
Nepal va Tay Nam Trung Qu[46]. TUcackhuvc n kb@u iy b bivd Canada
hin "ng “tgngedy raph b/ s a uHth&h i pefcé tc | i chuyd
chdn n h€nsg ot@gengtrénb d c dai[47].

M ttrong nhn ghHo LVihi T c@hiQi nghién cu ghi nkeh 1a tai kich hét ¢ a
cackhi “t r €bhit khuv ccor "alchily/u hdbphong hdéa. TheRay va
c ngs (2021) [48]tU khu v ¢ Himalayacoh hn 5 0 %h ci8me®ginitza m€a
lakhi °“tr €1t ng§ @ong cong tac dbdo va thif kjphong chngst “t r €
dctuyh “Ih@ . iviakhi “tr @b Vifidchchupdchu t &gnthhcga
dongclfy,fc . X[yracotWt hay L b ghvk” i Jjghangkhec km/hva
thWiich va I u b d ch chuy co thAt vai ch ¢ m? L vai kne [49]. Céc nghién_cu
td Nhd B[n va chau Au ghi ntin vah ¢ c6 thACG (101 40) m/slanrn g t akénb L
h@ va gay pha.ty ¢ c b trong th i gian i ngah [50].
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NhiQ md hinh s va th c nghim Lc@p dnggitp mé phng qua trinh ‘¢h
chuy va pt vi lan truyQh ¢ a cac khi "t the® nhu K ch Bn, L Qu ki n bién
khac nhay51,52.Nh L - ,"c qgi a_yn hSad,BlhNHoa K8é L « Jitidh i
mo phng vQphtm vi [n h " tg®3ng cac pin mQn ph bi/h nh<€ DAN3D,
RAMMS, TRIGRS hay DEBRISFLOW. Ngoai rahiQi qu c¢ giaphan tich n "nh
b dcda tr°n pheuggiiptbhSpLE®N, bphf@hhg phs§p
hth  ( FEM), ph€hng htp (FBNY) hasoplifn tpii Bm (DEM) L «
cho t3) tinhhi u qu. Cac pfn mQnchuyéndng nh<€ Geostudi o, PL
hay ABAQUS cho phép tich Ip cac mé hinhng x LHl  n h @ Cddlorhbr Carh
Clayé&- -t mingph h2 nhngx &d cafab d ctrong § L Q ki n
tnhi°n v ngmmdl ¢.8c L

1.1.24Nghi °wphdrovungh gu ys Act. tr 1t

Phanvingr g u ys t ¢ 't r €mBhiéncuv. inhik ph€hng ph8&p kh
VQc hnb ° clpian I&1 th " nh 2 nh-m chhmntimhva@l) ph-
ph<€hng nhh 8gge3|LP h €h n g nptmig ah y/I1 d a vao kinh nghim
chuy®°n gi a hp¥tm@i vathdrcraquy nlh La Wi 8amhlt h2 L
khuvc ¢ - n,gu)lta caheosuyh giao thong. NG nghién cu cho thyy
ph<€hng ph 8mangf k] qd kh[ quan trong bi cfnh d i u hth ch
Vi d, , Hussain va cng s (2019) [54]thanhidp bin ™ Bhanvangn g u ystc Ht r €
chotuyhQucl 5tdrn  nvikifqu AUC=0,825phnanhkifint ng ph©n
bitgiakhuve c¢- nguyvickhuve n nhgamdhinh T€hng t
Achour va cng s (2017) [55]so sanhn ™ phanvingy g u ys tc Htd c© o
I “eng caotc bragp h €h n gAHP Va8vpv. i 7y/ut n h * tgaJt qul cho
thBy p h €h n glV Pitgi& 3 AUC =0,77trong khi AHP chl'4 AUC =0,66

Ng€ld , phehmp’ pdesterlatipbcch kh&§ch quan v~
sr» r  Deviodhulchs st “tvagcyut [n h ° mgeAM6 hinh
héaxacsHist “tt. NMEup h €hng mkéE p h trigt@yQ th ngl & ap
d ngchophanving g u ystc Htbassgm: T s tfnswd (FR),gia tr théng tin
(IV), tr ng $ bag ch ng(WoE), il i quy logisticé Céac nghién cu cho ths} hi u
gud b 8o L 8dgandihinhCcthwPasangvamgs (2020)[56]L. 8§ nh gi §
bin “ d ¢ °lhgAH48 Bhutanvanththty p h€hn gv i p/hofE% AUE
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=0,883caoh hmh €h n gWopEh,8 pL R . , Yowsehvg cng s (2023) [57]
td Mar o ¢ngERKIE ptrédtuyhqu cl RN9v i k/qui L4 AUC =92,3.
Ngoai ra Hussain vaeng s (2019) [54Japdngp h €hn g ,pMo EPKIS RN L
t rt€ LHd ctheo Qucl v il chinhxac§n ° I [3886,57 va 76,36.
Gfn L @ydngAlt r on g cl aknthud ngay canghat tr\d, v i s
KIH pgi acacméhinhhemay( RF, SVM, o&dhiddinhhysau tién
tih( CNN, DN M#Ehinh, mhién cu ¢ aDou va ¢ng s (2023) [58]
Youxi (Trung QU c) s d ng 3 md hinth ¢ maySVM, RF, ANN v i cacy/u
'a |"&cHd, khihdu L «c chiv@ hoa va gim s chiQu bRag phan tich nhan
t . KJ} qul cho tiBy mé hinh K} h p Ulcao niliv. i AUC =92,4cho d li'u
hubh luy n vaAUC =87,1cho d li ukiwhch ngsovi m! h3wvt L hn |
nghién cu khacc aJu va cng s (2024) [59] phat trMd m6 hinh lai CNN
Bi LSTWI§KH h  ghys t L tt tdRyingchi (Trung Quc) v, i k/} qui LG
gia ti AUC = 90,1.
1.1.25Nghi °n cou vZ gidi ph8&8p xo | T sAt t
C8§c gili phgp x I'T kh' i tr€stttrn® dm g
L bit§ayraHi = n ¢ t€° "th g €nh gdat sinh.t nhiQi ngl n nguyén nhan
khac nhau, c6thd ot riy¢ nhien hdbdohdt njca c o'nigay gHEN
I'nhb d c. Thay vi phan Ié bi n phap ng phé theo thg nhémnguyén nhangili
phapx lyst ‘tthi® n a gchia®eo cac nhémlgiphap k thud.
Theo ko cao'Nghién cu  c[invQphong nga va cac bin - p h Bpho vli
thimha trAdc sv&mg 'l €do CToHac Qucéd]NhaBn (JICA, 2023)
thchin Lios&WB17qic gi a L akhlopo qrh Bdonediar Thai Lan,
Philippines, Vit Nam,r n _ nNepalva mts n & khac[60]. Bao cao chra th ¢
trthg mdl’ n “‘nbich y/ulakhfo s&kthut sh s i, ch@&nl8§&nh ¢
"ahinhvafin g ~ttigneh,h thng t ho&§tr o®g t hfy . Hotbbg khtr
tdb ngken, thi/u cac binphapfov ttm n h @4 mheor L §, Hy eo L
mts LlH  o@attid n he&®B[Nhtng@yén Xy r @agHA
m€andacbin ph8§p HKE€® meod [l@®épwWlhplbee * ngc L€
triwd khairn g T rgith,iticlih ph th ngdnhbdosmd atrén§mbih m<€a,
chuydv vamc _re&fmyv il trinh ré rand60] (Hinh 1.3).
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1940 1950 1960 1970 1980 1990 2000 2010 2020

e Bétongphun || Bé tong phun (loai kho)
bé tong Ung dung cong ngh¢
tir linh vyc kién trac
Cong trinh bé tong duc tai chd

Khung bé tong két hop phun bé tong
Dinh dat (két hop khung bé téng)

Dinh dat (két hop ludi thép)

(két hop khung bé tong)

Hang rao bao vé chong da roi — (loi hp th ning lugng tac) =
L re b 3 A h;( d, s )
i e (loai hap thu nang lugng cao) =

Hinh 1.3. Xu th/]ap d ng gili phapphongch ngst "t B 89 Nha B[n [60]
Trong ‘kTiing Qiictrivd khaicacdi p h § p ngrcienéé tHng,
k=~ LtBnght ho@&phxanB dc.Mts khuv cconklh pdm bih
theo d»i \WMEEWWH baccsmuT Th,y Sioh th ng dnh béo t
I, ng th i gian th ¢, KT h p buléng Si th, y tinh va quy héth theo n ™ phan
v ¥%an g n gauctdi[6d]h Hba K8 chu tr ng cac dji phap k thud tiéu cho
n h € n g edia ¢ MSE, phun bé tdng va hang raash L™ &g th illdp d'm bi/h
clnh bao & nhiQu tuyh “Lheetr ng Y [62]. Cacqu ¢ gQ@ & d, g bi n phap
t heto Crié@ptgy n hwWhthunglli c hfu  pr@adnlkiih pgi a
cacgili phapkhac nhawW''m blo vQhi u qu's d nglau dai.
113Nghi °n ¢ u s, t tE€ hgtt umglc' §énat oy /Jn
Vi 't Nam
St ‘ttre® L §, ttrong ntmng oY hinhtai biyh I"a chd ph bi/h
Vi’ t Nam, gay ra ni@u thi t ht v_i h4tfng giao thdng. Hin " thgenay Xy ra
v. i tfn sudl cao H cac khu vc® miQh nidi phia Bs va mr Trungi n hia L
hinh d ¢, bl tb “al’ctdi ph ¢ t [63]. Th c U]nhiQ tuyh In® nhe& Qu
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| 279, Quc | 4D, Qucl 6, Quicl 3Bé c %incgc twyh Lngtnh

t h @ xuyénbst °ttr € " 0o mi%a mb€agigadoy t8hchigncdng v ™

trinh. Tinh ctiiph cttbvakhéd bdocahin "h€ n = yHladimgQ L
thach thc® Vi t Nam.

NhiQi nghién cu® Vi tNamwh d ngl’iv ih th ng phan I8l ¢ aCruden va
¢ ngs (1996) [15] Hungrvacng s (2014) [23lnhAamnhchdincaclél  h3 n A,
ph&t storvihdonchupki . . .. Theobd® B ts Na mophane
th nh c¢c8c nh’tm7(icthzadynmtifier © tH e §) [y (dand
b %l ,I ob n i §ljh,vacéckhgphch p.Ngoairamts tailiu t r ocn g
con b sung tiéu chi quy méWMich,t st “tnh <€ < 2 0 O/h hAybitl i (>100.000
m3). Céc nghién a lam sangtc h JJathquan h gi ayut [nhh ‘ag.

1.1.31Nghi °n cous Mz Umrdatt iL & 3 nh

Tr °n" nghi®ncuvQth ¢ "ak/th pv ith ng ké chuyén nganm ts lo4
hinhst "t H® 8% tt Nam cghintdi Bheothn g Kk ° ¢ asVhn Khoa
h ¢ va Céng nghGiao théng \¢h i, trén cac tufh " Lhgeh ¢ a Vi t Nam, cac I8l
hinhst “tlt‘@phanbch yJunh€ s auti, 6D 0bds 254 stva
5% 1,8 Ll@Ngohitare.n g @ Bas ttlritedil U &ct'mhvang ndi Vit Nam
I « “dthechinniBn L § n hnthgsstt hti@UT qu cho thyy, kW “tteh @/
la h n K p, xoay va'nh tih, co itrilkiwe - ‘ttr @ | inlg, vt Lt xyea’

h €

c h

n<e

t al ungchi®Hnl nsoyib d ct nhiénn Wihinhtheothng k° ntm 20

tUthh Lai ChWhestc trr 10 olg\Wwl {txaag(14,33%, 102
L\kh tth€hp(10529%, 6WM ‘ttiinketih(6,29%, conHd  swh  Ttichs,
r hi (8,87%[64].

M ts nghiéncu | i ° b layl biahntuylhhién mc | ¥a quy mod nghién

c uconkhch]n hr@hiéncukhuvcxa NG DXy, H™  Gi.& R qu phani )

tich cho tiyy phFn | n cac khi st ‘ttthuec dthgt rt@hy vat rt@ n hp.
Trong L', ‘tah8cHk hr&ndichopywicavdliuriregm H
phong h - -Uavasét £ wtheens t hotb nhiu mtby/un3m  di€ ¢ h @n
dc. Cackh'i “tth reh pt h s® cochl trac phan,Ip ph ¢ th, bao gm nhiQu
| p ‘ttch@g 1én nhauphln anhqua trinh dch chuyM di n ra theo chu & hotb
nhiQ g i a k]t [65].
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1.1.32Nghi °n cou vZ quy m! v"™ th® t2zch

Sttr'@ KL & thWdinra” quymé HhG n h €/} c &adBuvaluy
Lh g, songWlhmgquemé Htlmy ichiQr ng va chii cao vai
t r £t m m®&dh chuyd mn pheh ¢ aqul nGi. Qua trinhs t " tt ¢ ascéac khi
t €06 thAkéo dai qua nify g i Ya, hinhlthdnh cachth ng L 'a i i phtme
viphanb r nghdbtth r a ¢ § ¢ ddwg womgycury ba€ quarul ndi.

Theo phan chia.@ Vi n Khoa hc "axchiiva Khoang Bn Vi t Nam, céc khi
t rt€ c . oth g8 theo quy mod Wtich, baogm: quy ménh (<200 m3),quy
mo trung binh (2001.000 m3),quy mdo |, n (1.00G 10.000 m3),quy morHi I, n
(10.00G 100.000 m3) vajuy moLHo bi t 1 n (>100.000 m3). Cach phardmay cho
phépnleh di npimvi[n h “mg@atnglodst ‘t,t €chin "hg&ch
“t al unygcb®nh ngkhi "t quyemal n.

Trong che€eh@gttrmd nh §mmisdt isedl U@bhving v %n g
miQuniuiVit Na monkhaahd/ i axchdiva KhoangEnt n £ m  2/pdagl «L
I @ travQhi ntrthgs tt rt€dil . Thol -th ng k& H 9 tnhthu ¢ miQy ndiphia
bcb g m: Cao Bugc ] mBién, Ha Giang JLai Chau,LdoCai] Shn La, Tu
Quangc JQuUng NinhvaYén B& Ichotiyy s tt rt€ nraph bip. M i Whgt
t rt€’ ke ng ké WQquy mé va thitich thea(B[ng 1.5).

Theo § li' uth ng ké, cac’hhco s 1 @ g Wi i f trca#® niiibao gm S h n
La (1.84L \wh), Yén Baic I(1.165L\h) , L ai  Grh)@aHa Gi@ng O(968 i
L\Wh). Tr olmigChalicdl 0 Witsit "t r @ u yobirtd n, tUp theo Ian in
Bién(6), Yén Baic (4)v © H" Gi ehotpime ¢ , £ 1t3 ) tt mgkeem frng
t cac khu v ¢ nay.

Blngl5.Th ngkés| “@gkhi ttva®Atich[66]

STT | T'nh Tng |Quy |Quymd |Quy |[Quy |Quymd

st mo trung md |mdrH |LH bit
t r € |nh binh Ln |lLn | n

1 |CaoBug( cl )| 88 21 42 25

2 | ninBién 673 | 335 181 139 12 6

3 [HaGiang( c 1 )| 963 | 519 289 150 2 3

4 | Lai Chau 970 | 337 325 280 | 18 10

5 |LaoCai( c | ) | 534 | 316 162 53 3
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STT | T'nh Tng |Quy |Quymd |Quy |Quy |Quymd
st mo trung md |mdrH |LHobit
t r € |nh binh Ln |lLn | n
6 | Qulng Ninh 374 162 141 67 4
7 |Shn | a 1.694 | 795 622 266 11
8 Tuyén Quanq C | 246 151 94 1
9 |YénBai( cl ) 1.165 | 580 385 187 9 4

Ngoai ra, thedJj qu ¢ at nghpCh g u p tc Qdic yJNhd B[n, c6
kholng 50% y s tt rt€ & ghi nkch t Vi’ t Nam c6 quy mé nhd @ 200 mg,
33% c6 quy md.vat (200-1.000 m3va 17% thuc lod quy mo ] n va =l n[67].
1.1.33Nghi °n cou vZ c_ chA v™ Llc LiOm dT
Nghién cu vQc h /e hto L\Vihidch chuyd c as tt rteHLl L § ‘&l «
th chintd Vi t Nam[68].T h e ongliéncucaTfn Vin TG0 L(«2006)
L § n hlHgtir§@mgivakinthb t Sig/nhin "hg& tt rt& miQy
Trung. Nghiéncuch yJutdo trung v~ o ph@gcatcacglnt v ai t
I"a chd, chi b “alfng va y phong héa trong qué trinh phat sinhrhi * ng&s t
t rt@godiram ts nghiéncul €abagah ng\vQc h JJlarmhgim ‘cng. L
cdga HI . d €t B8ggal méaualquatrinntih pc€ v° b«o h, a. K
Lnxy r'an,g lo8Bih v Ho tlkng c aoc, bBAohoaca Hihdy m
nguy.tc Htcaf70].
NhiQinghién cutd trungvachin "hg&t ‘ttd c@heotuyh Lhehin
h u, xdy dng m i hotb m r ng. Cacnghién cuch y/u phan tichvQc h Jf]eah
LHb Vi dch chuyd WHm ra nguyén nharC, thWwt h e ong hala nghién a
caChu Viimachgs (2008)[7]L « L&nh gi Fhgqtgittydez h t a
tuy/nh ‘Ih®@ 4D { phamticharthquanh gi adil t rakiel Lvahinh
Hhn atuhantfth salNguyn oLy (2012)[72 L «ghién cu vQqua trinh
dchchuydc alll L § t r/A n Ingdiao thanghjatay Qung Binhc Iva
'QxuHl bi n phap phondranh ludh an i saNguy n Th Thanh Nhan (2014)
[73] nghién cu quéa trinhd ch chup g alHl L §b ¢ ¢ vimg Qing Tf ¢ I-
Th a ThiénrHu/]
Ngoai ra, éc nghién cuvQl, “n ‘nbhb d cch y/u_ngd ngly thuyl ¢ a
Fel |l eni ubagc&phs m@np é& BloPe/Wnh3n nang cao hu qu trong
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phan tich PHn | n cac nghién cu K/jth atheocap h €hng p’lchattii« L€
t céac nghién cu qu c ]
1.1.34Nghi °wpharovungh g u ys Act. Lmrt 1L §

Trong hdk,nhQmghi@ncu th < hi nphan ving va dbaonguy
clst 't rii® L ¥npmdy quy hdth, thit k/jva ng pho sm trén cac tufh
I’ “eng miQn ndi. CAc nghién cu tiéu bW nNg®§ n Tr ng Yém (2009]74], n.
Mi n hc (2020) [75], Hoang Ngc Tukh (2021) [76], va nhiu nhém nghién_ou
thuct Tneg UhcCongnghGTVTYhaeM -nachidl . . . _tigccac§p d
ph€hng ph§pWRah giog sn h tthe® Khong gian,tp h<€hng ph§&p
th’ ng kétruyQn th ng (AHP, FR, WoE,L R  cholJh cacp h €h n ghi p BB p
n h A2 (RF, SVM, ANNE ).

n&ng ahQuind Namc j nghién cun, Mi n hc (2020 [75] L <«
d ng6md hinhhc m8wdbin ™ b g uystc Htd &ac tuyh giao théng
miQr ndi, LQu cho K} quf v. i AUC t O, 9/h 0,97 Nghién cu ¢ a Phdm Thai
Binh va ¢ng s (2022)[77] L « ng d ng m6 hinh hc may DGC S F W b&o
nguy,tc ht € [ &Qud| 6, tnhHoaBintc Iv i L, chinh xaccaotrong
phon v%ngt ntyGfel @gghiémcucgaNguynVitTi pvacngs
(2024)[10] L' « &g madhinh'hc sAu CNNDNN, RNNvV © L SWidd b ™ I
phon v¥%ngt ntgchg@tuydh’ et t'nh Lai Chaycho tHyy md hinh
CNN wtr@& hhn ¢ 8c pmiyiathAUCItao kit l§ @88V

Nhin chung, cdc nghiénavQp h ©n v %ngt ntghe L c§hi tuy/h
I’ “éng giao thdng c6 nm g Hb thu riéng so vi cac nghién cu khuv ¢ , ° nglyé@
cfumc  thitiffcao hhn. Q8 gcrndy®y/)iwkhscd ngt | bn
I nh (1:200.000), chm ts itkhuv cnghiéncu” t I L. n. HEkphndn
cac nghién cuch I'Qcdp /fcacypt coshm™ c¢c h€a Fy§ nthiquam § L
h {f ngthW Hbit, mts yJuf n h€ maédb | t, 8gg aklong chy mtu

1.1.35Nghi °n cou c¢c8c gid] ph8p ph, ng c¢chXn

Céac nghiéncuvQgili p h § ' tritd« klh@ i Wwh soRt®mHdong chy,
xaydn g r rmthifk]d ¢ & ph xanh QmHub?g tHm th ¢ vd WHth
ch]x6i mon; gfmm ¢ _rc®ong khi HL 1R hbhng khoanc;gisho§t r
C kifclib dcbugcacdii ph8&p ¢t nggckdrtenglhc ,n h@gca &
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chng "trlEg. . thwNgugn aoMthhvacngs (2020)[78], Hoang Ngc
Tubh (2020)[79], Phung B4 THhg vacng s (2021)[80] ' « . cthim kh[o satphan
tichv ™ Qxulii gili phap gim thiw bag cdng nghn e o ,ng drd€tr ng | ¢, HFm.
Béndh h L ts, ngmén cu khac tip och vk QU gdc nhin &t trici L a hinh.
N h @tal’nghién cu ¢ aPhan Trng Trnh (2015)81] LQxuHlcac gfi phap thit k/]
nham hth chjthi t hd do st "t kheey ¢ TAy NguyénNgodiran = o Miaoh n
(2023)[82]c | ng L « uwQgHo i VEh hinhahanh Khi  “tt Irr€khu v ¢ miQh
nGiphiaBb v~ dac®en phidaphongranhbag quan tb.

Céac nghién cu gfn  Ln®iych’ LQxul cacgili phapphong chng sttt r €
mang hhnh2bh, nogh@®efcgliOyp fgm dla trén phan tich
I'n h ° rg.49hiQu gili phap W chtdb trungx lytdmts virigcch, ch<€a h3n
t h” nbcath@pohtngthW "“ndb chotoantufh , d ou dil-phohgi
chngst ‘tr €Q&angb v~ nQnkywh cohcao. i
1.2.Ch  Isachncactuyh Lngdtéxdyd ngmiqua Vv And L
Vi’ t Nam

1.2.1.HMthXng cac tiéu chun ko thuat va yéu tu khi thit kA

CAc tiéu chdf hi n hanh Qkhlo sat vahisf k/jLehgbh tdVit Nam nh€:
TCVN 4054: 2005, TCVN 5729: 2012 v o TCC
13346: @ grhdéiclachntuyhdndatrénphantichhghp Qi i
kin ‘al h3 nh Wi kh ngcik: thiad babbu cphohpv i HL Vihi d&mb
khuvec.Tr ong Y inktuyhlyéu duthi/tk/lb 3 n'H. &ti/h  h "[mh L
blo chagtiyl® b & matlirhthct] “ngthihtheh]ti L'a °khdge
L ep,l cBtoyhlpdix lyniphcth v Wh 8ax- Ln gachdicao.h L
Tuy nhié,vic b § malin® gn ki h p v i cac tiéu chifh vQcacy/u t hinh
hc nthdcdc, dltngangfmnhintithivé

nkobit,tuyph Li quw#d dkch ohdwkhdong' n ‘nbdgnph[i L §nh
gi § Q&n ‘ddiivathy v Wnachn ‘lc€ ph€ehngh@ncCt uy
thW TCVN 4054: 2005 Wnhi @uhNuyp 7" t@froranh 2 L
L'i qua 8§« -kmhmsguwttecedo tgaykintb, handgiylpar st ,
hotb viing c6 h&t _ nl'g . eingFm mthh[83,84]. n"i v, i cac t “@gh p khéng
t r §ndpHikea rgii phé@xcly pha h p.
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Béndhh L-, theo TCCS 31: FosatlachirCtaymiVN c 1 |
L &thchin tr ® phdmovingh#ncu | Eng, KEh pvi  ph©mhinh2 ch L
lacHithy vin Vv hg[88: i C&rwt@lho Li g wa Cé&ditibHy
i rbhdecchiaey khuvccohdt ngst “t,t el  ©®@Fm hay co
nguy ¢ lhaoxfn i lc@emxétkl @ g v~ fA<€u/nt il°in tbrh8on ht ur
c qua ph¥nbhdyt? néanhg® lynQ vaglimthir i ro mi
“n “nh.
Trongcacqyn h Qoo vt Qtr § nh v Y%ng thmpeén khih s
chntuyh, sonsgdrdgWIE nh giyEnhgah g o Qoki ninao
tr8&nh t'he3Qip heht L € pHanvaingst tthaydin =~ fhan ving
st ‘ttr @€ hnaa’ ¢t ©td trong vic babbu ¢ tudn th khi thi/ kJtuy/h giao
t h1 ng q uiaditodgm ¢h ng cac tieu ch hi nhanhca . rca.
1.2.2.Cac B n Qphanvungn g u yskt c _itt va vai tro khi ika chzn tuy/n giao
t h1 nyngH gua vung nai
BMn * phan vangn g u ys t ¢ Htla en ™ khéng gian thhi n xacsub x[y
rast “tt,ch&€phépnthdin c §c v ¥%ng, tc 'ttt g wlcagphn s
anh phan bkhéng gianca ¢ §Mestl it.C&8 mc  Hguy ~c thwiiine
b3ag phan Ip nHy c[m va ma héa mauds (vid : mau xanhBMth mc nguy ¢ h
thgb, mbiWthimc nguy ch cao).
Trong thit k/]cac tuyh giao thond: iquavong i ndi, b[n ~ phan ving
nguy. tc Rtkigchmangl ngfmpla b§o m”~ ¢, n It ng V:
cong¢c h tr raquyl nh Victichhpthéongtint bln “ph©n v%ng ngu
st ‘tr @ o thdi@h & thi tho phép néh di n's m cac vtri tiQn Xy mAl’ n
I'nh,t L-, thso s8nh c8c/hph€hhgngdinciQ day khi
|°"®@g LdHohdy €¢unhit @ h2fmilc cLimol@ hinhlacHl nto
bit,t r ongghtptu@hbucpli Li qua v¥%ndm Hgmyl thcla:s
Qxulicac gii phap k thud phuhp n H@&hnh k] cll ng, B sung cong trinh
bfov b d chdbéapdng congnght hi  ebbint,goplpn [t blo an toan
vati €eu " thgudfuh.it €
Ngoaivaitrolachn meuyh, bn ™ ghanvingqpguyc .c H nghoa t
vic x8b6 eE%ayjidn <€u [osatahitlk AkEhEcong trinh. Thay vi

trivd khai ki{o séat trén toan tuy, vi ¢ tdp trung ngtin | ¢ vao céac khu vc c6 nguy
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c h Egilp ndng cao hu qu khlo sat va dim chi phi khéng§n thil. Trong giai

I’ &h thilp kJJk: thud, cacthéngtintbfn “ £ 1 n gr W ¢l ach n cac gfi phap

X lyb dcphuhpvi Qking thwgatng p hd®tmyhl o
TréenthctjnhiQuqic gi agdlhghiugdbln “pPh®©n v¥%ng ngu:

st tttror® quy héth va thi} k/jgiao thond86]. Chingth ,  Ne pQudhnhl « L i

h €ng tuyh Sindhuli Road’W r 8§ nh  Li Yivkhong w b, gdu @i t £ ng

chiu d’mg Leh8Hg difm Lce L wetg phikto tri vari ro trong

vch hanh87].rn waTrung Quc L « ng@y ™~ thdy cm { td" @én quy

mé toan quc, cung & théng tin quy bau pley, quin  1H I ayity hdkch H

tthg gi ao t h?t[B8) Thindones@, cinhlg@nal phe€hfus y°u ¢

dngdn " phon v ¥%ndtlinnghug cclibn bs, g@hat tid , [m Blo

c §c ¢! ngcbttrAgeahviny @yuy Nh hdb co thif k/jphuhpyvim ¢

L, r.irot ng khu v c[89]. Nh ng kinh nghim qu c t]nay cho tiy rd vai tro ¢ a

bln “ A h©n v ¥%ngttmgu yq ugdtm thid L SWehg phikido tri var i

ro thién tai trong qué trinh khai thac fliy ° Lné®
T4VitNam, ngdngbdn “ ph©n v %n gt n tjxosd thi}k]va

quin Iy tuyh " Lheehi n v con Hihth el C Moay,leong tac nay cly/ th

nghimg¢ ch,c h €actichd p thanh quy trinh trong tle ti N thiT k/]  Qa nay

6 Jpth ctthgnhiud § n ° ng® miQy nGi wh pHi “ithHby icacs ¢ st

t rteyay tn kém cho'sa ch a va o tri. Vi ¢ Xtmthh nghién cu va ap dng

bln “pho©n v¥ngt nttmycach bhbad€h hn v " o qglosat t r 3 nh

thi/t k/JL “eng b t9 Vi’ t Nam €1acéng ¢ hi u qu LWeac tuyh  * lhgmiQh nai

L&quyhdth an to"n hhn.

1.3.Tr 2 tu  inphho@hngdoph&p m, i trong nghi °n

1.31Kh8i qugt vZ k0O thuot tr2 tuM nhon t

Tritu nhantb(Al) lam tl ¢ n diquantrngg a khoahc may tinhép trung

vao xay dng cacthdttoan cOkfn Lt n g . mgtritn b o n °~ inggiEyili quy/}

cac\bh QU L, ng[90]. Tuy thu cvao mctiéuvamc , I'ngd ng,Al c6 thAl ‘&

_ngdng cacchd , Khac nhayHinh1.4)., chbd . € hn,kAl cd thAs d, ng cac

thudtoanhc m8y [ Wh cly h cac nhimy n h€ p% & hquy hdb

phan¢cmd i u. Trongcacngdngphcth hhn, ctd K 4 dthgd €
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cac mo6 hinh'hc sau vichl tric nth g n h 1Qofng, ah AnhiQitham § va yéu
cfud i uhushluy nl n.

Xét theo th trinh phat thd, Al phat trMd quanhiQun g i t% guan’ing.
Tr ong Yy FUa(19501970),Altdd t rung Vv~ 0o c8aohlmit,ehng
gili bai toan vadp trinh bW "nhgeti@ubid | © c¢c8&8c ¢ h@hloggvat r 3 nh
gili quy/tveh QU ng quaf91]. T. thdp n i ° nh 10BBsphat'trd ¢ aAl L «
ngdng Vv o cc8cc hlugyn°hn vs @ihdaimd) &8 Wy d enhiQu vao
c huy ° n chitrinh th €ng[92].

Tr ong Uy(l9®0201U0)oyis phéattrMd ¢ akhoahcd i uva xac sHi
thng k° ,cvalhiKksicmay[93]. Thay vi b trinh theo quy Id, cac thut
t o8§n nh® ri@y), g quy logistic, th g n hr dm(ANNhV@& mayt
vectorh tr ( SVMjcapen gWilct d liu. Gkhanay cling kilh s
ph bi/h ¢ a cac thut toan trong cac tag whan 184, i’ i quy.

T. 2010tr 14 L @g phat tr\d nhanh chong; ah c saul « = m@mmtK
nguyén micho AL Mcquantrng | © nt mth2g0 In2hr okph(GNNht h ¢ h
AlexNet gianh chih thdag t cu c thi ImageNet vi sai § thp " #i, ch ng
minh s ¢ mthh ¢ a mé hinh 'hc sau trong ndh dthg hinh[nh[94]. Song song. v
L - ,busgncgad liulnvab x Iy K al « cigpnynghi ugd cho
cac mo hinh Al hin 41[95].

Cac hinh thuc
gayihoc Tri tué nhan tao

Hoc co6 giam sat

May hoc

Hoc khéng giam sat

Hoc tang cudng

Hinh1.4. S h" kbai quat Wtri tu nhan tb (Al)
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1311Ph_ _ng ph8p hXc m8y

Ph€hn g onié@gipo pépmd hinht L nghct d lfu, xnBcac L
mXu tiQn Xpvanangcaohiigqfd Lo&n. Trong WYiufScmaycd nh ph
giamsathilénlamt p h€©hn gLYpvhi§ mg téanhla xay dng mé hinh_t
d li' uco gan nhan rfim th ¢ hi n cac tac v phan Idi. Cac thut toan tiéubid  n h €
may vector h tr (SVM) [96], cay quyl 'nii (C4.5, CART)vathg nhron nho
ttb (ANN) [97] L « ~ ¢d@ti/n L 8Wrag ngkl ng r ng réi trong cac bai toan th
ti nnh kh['n £ n" @ nhlanh va khai quat héa (Hinh 1.4).

V.isgia tktng ngkhainhh g hv: thgt ad i u, tinh téhg
thi/u nhan tr nén ph bi/h.Dovy,hc kh'ng gi 8m s §8tttrdng ng Vv a
vi ¢ phét hin cac &l tric tiQn Xy trong d |i' u. Cacthet  t o § nmeansv@ K
PCAL®sS dngWl8§cnhl xmgh€©ph©n “mg@amtric §c ch€
tigrx | T nimehiQygd Ii u, trich xidl Hol t r €Enphat Hinongdd I ma
khéng ¢n gannhan[9g].

Tnktm 20145 Le@ryk,thud nh<€ baggi ng ngminhboost i
hi ugu trong vicd b&o va dim sai s théng qua K h p nhiQu mé hinH99, 10Q.
n ngthi, s tich hpgi ahccogidm sat va khong giam sat trong cac md hinh
hin v c 1l magkhme nglymkugud lFu k h®ng g LHobEt v, i
c8§c b i H&®%n mphendng[aoddh mii tr €

1.312Ph_  ng ph8p hXZc sOu

Ph€ehng s bh%nmtm 20 khZn inrhgly hkuqu d
liul n.Cacmé hinh'trc s @itlaithg nhr dmnhif@E «t man g
IGnhng bt t r on g, cplinatich aputh i gian vad bao d Ii" u phi
tuy/h. Cackintrichc s©u c¢- gi 8m s8§tfnn'hk € L\BBEGNet |,
trivid, gép pfin - n © n g saa,&pn tLn §d dibni v, “chinb xac ca mo6 hinh
trong cac tac_vnhdh dthg va phan Id [102.

Tuy nhién, thach thc | n ¢ a h ¢ sdu c6é gidam satlakh "~ hg&nd li' u
I *& gan nhan, v it n kém va khoé thu #p trong nh@ | o KhQvmo
hinhhc s©u kh?!ng aqquahitam sagnghiéli aphat @x. Cac mo
hsnh(AB)v€ ( DBN) Bkk[ n & m'ge t tohli' u thd ma khongfn
nhan[103.
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Tnkm 2pl18al . ngkiap@m®& <€©u h- a ‘cc§ cs @t Lhe nth
thanhmt _ hg@hat t¥d n i bd, ntAm tch ¢ ng hi ugqu cld |i u cé nhan va khong
c- nWhangcab husHih cvakintng kh§i /Jhgu§tvac ®BFad ,kinh
h pgi aCNN, RNN LSTM hotbtich i p md hinh GAN vicac mé hintkhag L « ¢ h o
thBY hi u qu trong céac tac_vco tinh phc tth cao[104. n ng th i, h ¢ sau tich hp
c 1 n'gramhi@ _mgnghién cu lién nganh, titu i lakFnigi ahcsauv “'a L
chilharb gi a h ¢ séu va mé png $ cho phép khai thacimthhcadd liuth ¢
nghi m va md hinh hoadr Iy trong cac bai toan:kthud hi n 4L’
1.32Nghi °sA¢oar_ 1t b "ng tr2 tuM nho©n tuo
Hi nnay x ungtdareBudchchupiit ¢ § ¢ p h ‘©h ngké tpyh8img t h
sang ngdngcacmdhinAlt r ong L&nh gi §t p h[IDW Cachighién nguy
c uchothy, Al L «  thamhp h €h n gch pdhrihipkhln £ n' gy dxli’ u ma khéng
cfnquytbc 'n h . hgnahplh anhnhufutrongvic n©ng cagphd bt ng |
vi thi°n tai npig ty§egalig ikgihdaSayt ng8&8d€ph€hng
truyQn th ng, mé hinh Acés v ‘@tr ivahiugft rong ph©n v¥%ng nguy
NhiQu nghién cu cho tH}, cac mé hintAl ¢ -, chinh xacvi A UG 0,90€
thWhinmec  tincdy L SWrangckb § o n g by tt[A08. G thwnghién
cutd | € usv ng O nOQ@EIc)Y, m! h34yglatr ABCTan L
t 10,988 cho thy hi usiHl " vt€itrongnhkdhdincackhuve nguy ch cao.
s mo hinh khac cho iy h s kappal't trén 0,93 pfin anh mc . t € h'nng cab
gi aklqu d baovaquansattet] Béndh h L [n,t nkgy quat hda.a mod
h 3 n hc dLtk nkhis d, ng cac mé hinh pic h p. Nghién ¢ u ¢ aNawazuzzoha
vagngs (2025)[106]L « Wit rkihai pmEhh§ npktE pmh @ "ANN,
SVMvaGBkith pDT, qua. nlg &x@nt ch3 mhnhoakfdtng
kh8i qu&8t  itagond hithménglo v
Caclin " pho©n v ¥%ngt niyu€ @y dhng $én mod hinh'tc may
va h ¢ sau khéng chcho phép chia nhkhu v ¢ nghién cu v i , fihan gfi cao
hhn, m" °pnhi@céd¥cthin h * mgShay vi chgi, i hth trong cac Ju
t ¢ h[nb n hdc L v ngthecac nghién.au Al m r ng pHm vi phan tich
sang cacfut vi ntham,thy v ian gL v =~ H c\Bhdinhthai. Cachfp
cch nay gip bn © Bhanvangtihinmc  iguy c/Jvatodnidint h hn.
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MH d %% L€ @iku ti/h b vQc h J]phkt sinh st °tt, sofy vic xay
dngdn “Pho©n v ¥%n g, in ¢hinh xac ¢aoXa 1a mt thach the | n.
Nguyén nhan ¢hy/u xudiphatt cacyuf [n h “ g8 bi/h  iltheo khdng gian
vathigian cacac yut nay cungvis khoéng clkb chda trong cac hin ° nge
nhi°n. Wadhinidbadopfn §nh ch2nht xX§c€aoghlty ch
tich toan din cac ypu f lién quan. Vicl achn L Y%nfy . Wéc bih flvao
khong chgiip mé hinhhchdin ‘lc€cquyldtiQnXy m~™ ¢,  n  tnOng ¢ a
cdytrongthctind baa

NhiQu nghiéencuvQl o nd "akk thud lhed, ng cacmé hinhAl LWphan
tich'n 'nbb dc. C8&c p h€hmggintphhusgd trdhgm’ iguan h phi
tuyh. Thlmggmdéthihh&lsd n gfukdogm c & tlr €h thudl
trng rng®M 2 cch- © , ma s,§t t? ophcgkolnt rvenggcda3 nh h
b dc(chku caodéhdbdocdec b),.icQkgngdicinh nh€ §p
| ¢ .rci¥er, nghdbtfitr ngngoai107]. Vi ck}h pnhiQbihs ( & cHi, hinh
hcthy v Efng) gidp mé hinh Al pfn anhtt  hFaehibahin " nhge
s tt rt@ong nhu “tng K.

NhiQu nghién cu tiéu bW n h Ragam va cng s (2024) [108]L « dsng mod
hinh XGBoost Fh pvir ngngu n hWP o s antoancho 79 d c
m | thiénv i R2=0,93va RMSE ch kholng 0,10v ‘@ tr i so v i cA&c mé hinh
truyrthng . T <€leivgcngs (2024) [107]ap d ngthud toAnSVM vat i
€u t hehonle&r¥u d Iii u, KT qul L4 R2 = 0,901 chng minh tinh hiu qu
¢ a ML trong mo phng quan hphituyhgia cic tlr €n'gg hWakHh h
thud ¢ ab d c. Ngoai raQnyelowe vacng s (2025) [109]L «J} tkp mthg CNN
v icacmd hinh'hc s ©uWkseBhat clti/p h s antoanva@mkb tt, che
kifquc h2 nh x § ¢cadntd phngpdfn tv h u hth truyQ th ng.

Khéng chd ng* nghién cu qu ¢ t/] cAc ng d ng ML trong d bao n "nbb
dc c 1 ngctribdkkhaitt&i t Nam. NghiencugaNguyn nktng Kidgoa v~
s (2023)[110 L « _§19ANN IWkdydng h"™ m t €héodS aqd arc d
khéng giac,d atrénd li ut mdé phngs, cho K qu d béo gn tring khp v i
k/T qu phan tich’'s. K/t qu chothyy A Jc fol*@g d ng vao cac bai toan tb ]
Vi t Nam
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1.4.Vbh Qf n tl khi xay d, ng cac tuyh Ln§d td qua vang L™ i nai hi' n
nay Vi tNam
MHoducongtickKio s&t h Tachithy wvectim g £ k}8inhthic i
vatinhtoann nbhrr "lh® L~ o ‘s@®ehibwanth® ¥%an g rhbhin L
hanhn h €régthcthin " hg&t "t He BSCyrakhongcht r ongthgi ai L
thi cdng ma Etrong qué trinh khai thac 1, ng. Th ¢ t]nay cho thy} v contn td
nh ng Hth chjnhil "ni, ch y/u xudiphatt vi cthip ¢ § ¢ nhghitif Lvrig L
b hhn | i 9pncong tacekio st lachngifiphapthif k]  wbitl L §n h
giatngtiWacyptf In h “tmeg@hl nguyt Hitengqua®nhbt r 2 vnh x §c |
h engtuyhquakhuve ‘al h¥imt L
VQcong tac kfio s’ & Hinh,ltlo pim vikh[o s § hg cli Lh'@ kh ng ch]
theo ch@ vudng goc vi tim tuy/h trong giihthh® (t h'tngg 2 ®/h EDO
m m i bén) nén trén thc Y]nhiQu Yheuyh LE&b 3wkt hi€a b afotoamu §t h
b l'a h3¥mbc sHitlakhuve 'nbdc(Hinhl5. Trong Y%Rwni L -,
chulfnh “fg€ahin "ng&st ‘tr ®hiQ L'hed edthWm r ngt
chanmaidc | /hnnbltkdn ¢ h't g '8haNgdai ra, cong tac Ko sat thy
vin ylulphcy thifkjh thng ti °ycrHho®t oke€gdy xlem x ®
[n h " mgehL dongcliy bQmHs do qu 8§ H &Endlgay ta’ Sobi/fh o
"inaycottW ~ m i Kt2ockbh ah ® ¢ h Julf Ibiil i, ab® c/Hphat sinh hin
t@gst ‘trH® L& tr on gl ngThsc VY nhi@v trisngr L " 0o s ©u
chotiBfhin “ngard’ n nhb dc ‘tng®yratdnh ngkhuvcgn hdb
tr ctpchuln h “mg€acackhetthy, nhilytth ntgr wrhg. nsau mee
VQc h[nb ¢ §ahhgnthgnh dhy/utd trungvaovic L § nkukigni § L i
I"a chilcong trinhde tuyh ph c v, thif k7 v iphmvikhfo s § ng bgihi K&h
bisl ™ @gW ikhoan “tthw nind x &tblol W tir ©ng ch |
bfnga HL L § .t%h B°lhngoyui ik t r. €khgvcduyh ‘Ih® Li qua
n h @ hihh, thim ph th cvd ;a kb, ddltrac kih tthi acdl , QK nthy
v £ nntitgvasaukhixay dgtuyh , n teacBith yl vicms stl “tr €
vV ch'@a xle@rfy x ®r oh g ¢nB i n lphohy Viclthi cac yéu fu
nay o6 Jithch chjtrongvic L § n hgti\l @ ki 0 “alchdl | a hihh lam dgim
I, chinh x&c trong cong tdcd chn m&uyh vathitkjngr “lheXi €u .
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T VREDFIN - Rank3 4 ks$ inhkhong$ g
biéntinhtodnr S 3 Y K

TmSWE y :
St 2

TimU dze &4/
(@ Cat nglanbs bhi @ih_

) ( b Ya cht milt ot ngang tinh toaryn mh
dXxc, thifu bién tinh toaryn b

nZn L7 oOkhéc xaXliMilEk hoan t
Hinh15 T ntdn h “mg@ cti/p , tincdy khitinhtoann 'nbny L~ o s ©u
lién quan ti kh[o satf117]

T'ntd drkhithifkjlavic guy kg dfc vachiu cao L~ o
theodyp HIL L §, Quhaatithidih ik hi L "Wpeu dulfR tinmtpan & "nh.

Tr o nQyki hthéng tinva'sli ukhfosatconbhchlm c | thiti v tincdy
cavicphanép HL LS cl ndp mnh€©ngs§ ecchlthh§e ¢ hcga Lse

'W achngiliphapthit k/Jh ply habti Buquabhhchlngin ki nfu ph?2 |
t € HFawiclche€ea c " nhré &g hapbdyby ¢ pHi thi/l k/]gili phdp

phong, hay tndh W§ilmthiWir, iro phatsinhst "t r, € ni® nm_ Al 6 ctchmong Vi
hengthitkJi chg "t r €au [k hi X ghicbjx ‘lc€a chn hi n nay.

HhnJ/] t m g dncdy trdhg tinh toan khi thf k/JnQv “Lh'®@ L = ofi psa@thi} g i

Kt heongh@& " o, L~ onnay cungvi o & - r thif gifuphap thi}

k/]linh hot theo hin trth g"a ¢l va gii phap gia ¢ thich i p, tr ¢ ti/p gép phn
phatsinh st “t € L ®énph bi/htrén nh@utuyh “Lhgxayd ngmi nh€

v i ntdm  gt@la khé tranh kh.

Th c t]cho thy), nhiQutuyh “Ih@ ~dtecongmi t'm° h¥ib hn %i L «
ghi nhch st "t x[y&a ngay trong qua trinh thi cong v a u  k h i Lea v~
thac.M, tvid LW hinhlatuyh Lhgcaotc N i Baii Lao Cai daitrén 260 km,

I' ‘& thilp k/jva thi cdng hoan toan i) cdbqua nh@ dch g’ a linh khac nhau. Trong
qua trinh thicongtn £t m 2014 Kin "ngast ‘tdi®rakhdphcth , L «
ph[i Qichn h p h€ehfld]va® rsuny ¢tac K cbli gia ¢ tY nhiQuv trib st

t rt€Sar L -n,k nmt 2/ hay Wixusihi nnhiuyv trist "t m Ehotb IHp

IGv ilod h3 ntWdchchbyd gdquymo sttt r ® hdsh gl,\el hinhla
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mts vtrist °t € dugmd | n, thdnchitaixiihin s au’ ck hyib L €
dcvih s 1/2td km 127+200, km 178+100, km 249+500, km 261.

5. 4

rl Vo T

Hinh1.6. Sttt khihi congl “ehg caotc HULongi V © n” n t km 9+300
vakm 12+800117]

e ’::

Hinh1.7.St ‘tr ®au 4 ntm  kdcadtc HlhoBgd VON ©n L €
td km 30+0@®@ va km 48+73q111]

Ngoai ra, theo'sli’ u th ng ké thi céng tugh cao tc HiLongi VOn"nn nt m
2016chothf , ngay tr onfytiémyaah imaae ntthm ! wd €a” o
ti 40% L« Whst h'thind€@rh LLi~ o qgnipyt irBiE nxudihi n
tréntng chiu dai 59 kmtugh (md , tLr ung b 3 nlidh3 kin @RI tuyh
L@ g cWhst ltinp @& nhiswhkgt Lt khighi cong H km 9+300 va km
12+800 Hinh16) . Sau m¥%a m€a ntidm 2017 @@ Lt & i n
Vvitr2 [ blowbQmtit d cblagche phbé téng phun he p ph b ithh
b°e t?! dwkihpicngs, khi L - Wst {trreddc mdi ¢l phfn
ngir Lo, tMmbatg tguyemdin Cni¥ ke 9t km 10, km 28, km 30,
km31,km34,km51.. (@  tLr ung b ¥ igfn 1,2 k@kehiuglai tuyh  * lhe
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c- WMh EtrYe Trong m¥%a me€a ntm 20b,8gnlmtm ho
clng t8&c ndil«!mag’ rthemr tun bungdtfro bé hdng nha
|l pmy h lan, ..), trén 59 kmtujn  “lh@ LHkhi ik u3Mh mBlin ‘nthH L L §
trénb d cnQr  Lcdguy md, 18I hinhkhacnhau (et , tLr ung b3 igfn t €hnc
12kmchQudaituyh “th® cWh Ztrd n & n gQ\cth i DTsaukm hi
L& L Toffigi( L[bod oy gia¢ b sung Bag che ph bQmH LoY hinh
mE n ‘nbb dc LWag d Hc -t ki€, n (km 9- km 10, km 12, km 27, km
34, km ‘Sdong.H.hjuhnmi@uet r 2, hay (kh®7 knmh30,,..) L § |
(Hinh17). MK  d YFu L & €LV ndgg tdc x1y va phong chng st " tt, Ape
dngt cacgli ph§&dn Lhme gttmd§t t men@m, trngg, ~ nge
chah JHicac ofi phapk thudphcth hhn nh€fined Bisorgiyg LL
khituyh “In® ho"n th nh v~ L €& ghinhkdhinh'@ge t h§c
st ‘tge® tUmts vt r 2 (3034, kmi8,...). Theo thng ké ca Cong
ty BOT Biithlf€eh€gd ¢i20162 @b9 [yl « awhd8d L i
t rt@ao gm d cac v tri tai dj n) trén 't ng chiQu dai 59 km tuyh cao tc.

T€hn gQthi/t k/jn h € ng &td cao'tc HiLongi V © n” n,irong giai
I &h fquatrinhthicong@ L "/, ‘“the§ td cao’tc B Giangi Lh g S hn
tntm 20106 cHhhmgstxwn@e L othpgaymévaldt h3nh L a
dthg, thdm chi nh@u v triquymd st "t Ir n@4 km 69+500(Hinh 1.8). Trén 20
L\Wh st “txu®hin tr on & nayikd makhio hd® LQroc hjea L
30% (tr ung’ iBRmxidhitnehMhgiti L tt)r €

Hinh1.8.S5t “tr €hi t Ingcaccté BagGiatigeLth g
giac t4 km 69+500[111]
Vel Qtfn ‘le@tll r a t r o finga chc@ifin glhddh a Holbig 1a cac

tuyhcaotcxadydngmi Li qaal knhYwi~ wgh @i4Trry  Tugémh |

Shipiphap gi
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Quangi Ha GiangSaP4& Lai Chau, Hoa Binii Shn L a,i n$rhBieréLcan
I’ ‘& nghién cu m t cach toan din niRm  Qkuki cac gfi phap k thud h p ly, hth

chjti La nguyngeh gs ath Edi cing v~ “lphdmi t h§
vingn g u ys t ¢ H r € « nghi& cu va xay dng trong cac cong trinfg L ©y

vi ¢ khai thac hiu qu cac cong.c 9/b c6 bao'gm cacmd hinh Alva phan tich khéng

gi anc Ix@ mnlg” i S kIh pgiad li uhin “tng ©th ng quy

I"nh hi n hanh va cac md hinh o hin Yls€cho phépti <€©u h- a aqu§ t
ch n _mduyh b gili phap thif k/Jhinh hc cho pfn nr “lh@ Hobilt  Ti7™ L
vini ‘lh@® L~ oc kd-u rngiiuny nld h c mo Qtkirno atgnh thih

nGi Vi t Nam.

15K/t th&€hng 1

NNi dung ch¥h8g ncnghtehidu€t °ttr €r Agyiad €
thbnggu a VvV khdigt Long Vv c n ¢ béotbiihen "ngg&t “tr €
K rEiph bi/h, L athgiva phectth. Vi cxay d ngtuyh “Lhe® ehav trthg
thaicanBagt nhiénv' ncoc ab dc, " & b nygud A k 2 cth o /h © yguyén
nhan) phatsing t ‘tt.r €

All © phehnmUlph§@solvi hc8§c phentgngpfh &§p tr
kh['n £ n'gy hkuqgu cactbd Ii"ul n, *ngth i cho phép xem xét n@i y/ £
[n h ° mg:Guy nhién, vic. ng d ngAl trong nghiéncust tt\wWoeon h ch]
dothip ¢ W lisu “ngh, ch€a f§wacylgfif8h ML, cling nh
quy trinh th ¢ hi n.

Cacgliphap n ‘'nhst ‘tthi®naychy/ju °Lcép dngriéngTotdt ng
viikhi L« ph8tc-sinmhiyh a RhiJpsh Bh kid ngttWwac a o
"ng b tréntoantufh . D ofn db nh ng eghién cu toan din va co6 h th ng
nhan x 8&ich Lckhoadcchovicl achnvaklhpcacgii ph8&8p.Q qua L
xudl "E<€ph€ehhg€§ngig ath thi} k]va thi cong.

H thngcacagyl'nhhin n aWedenh ngichiy hayh Q&fn | €y T v
phong tranh hay phongohg st “ttkhi@h ntuyh ‘In® * t 1 “gnidia Vv %n ¢
‘c8c ckh@satthpk/] n h @nmh nd dwil’ nh ¢ thwién quan vic $
dng ‘cd hishay fn © phan vangst "t lameQy WER n tuy thi} k]

Ve Qiaypdn n " o L« v~ lcd]gg tdi ®maphg tatnén chch
tuy/n gl ‘& xdydnggfn L ©y, ¢ h Yagayt khhng itbdb & thih
congn@v L " o
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CHhuNG 2
Cu , Y THUY ¢ T VA

CACMOHINHTRITU " NHANTYOnh CS D NGngNGHIENC U
2.1.Khai quat chung

VQmHuly thuy/}, cac md hinh Al thhi n €4n itdtrong nkth di n céc
m i quan h phituyh, Vv nkhé tip cchbagp h €hn g @httny. Cacthudy
toan chW h cvatrich xudl Fol. t rpk&hhgn,m iliéenh tignXpvati €©u h " m
m, ¢ tiéu trong qua trinh ta luy n. Khac v i cac md hinh da trén gf L' nh tuyh
tinhhdbh p h €hn g d ly ¢ 3 nhhcdomd hinh Al khéng yédiemo 't “@g
minhvQc h jedh | T, m” “tchrawptvd I uth € nglim.

- ng d ng cAdc mo hinlAl trong nghién cu, " il icac baitoal § n hnguyi §
c gttt yédu quy trinh cé h th ng.nfu tiénla tigh X 1y d li’ u LWehu
hoa, x lyd li uthiy,l achn K t r ©n gl livdthamhtap hash luy nva
kivhch ngg Samt Lh-3 ochbhluyennRmfi €©u  h -Hanathyime m
tiéu gim thiwd sais gi agiatrd baovathctJNg o " i W rLan,q sull d
béo, cac sieutham § amd hinhgn ‘lc®uchinh t h*ng qua ph€ehn
fim ki/Jn ng nhiéntim kim t h d lorbk&€k thudti €©u  hfha hin° n  t |
t £ n ochinh xacHi' u sitig acacm® h3'mh LIS®@h gi § t'Elng gl
'n h° rig.€

Ng o " iWmb EnhAl phat huyhi u qu caotrong th c ti nthi qua trinh xay
d ngdn [iblohaiyut thencht:kh[n £ n ghibgu trénd li' u hush luy n
vaduytrihiusid n ‘nbkhidpdngvid liu chgabt no@kih™ Li
tién quy] gitp mo hinh khéng ch4 | ¢hinh xac cao ma con g tr . ng d ng
v~ titl cdy trong cac tinh hung th ¢ t/]
22.Ph©n v¥%ng nguy ch s_t tr€ t Lblt LS§

22.1.PhanvungnguysAct. tr_ 1t Lmt L§ b ng tr2 tu

Ch" phan ving g u ys t ¢ Ht tro® cac nghién @ hi n nay d a trén gf
thuy} khoa hcrrag cac hin "hg&t ‘"t ri® L§ trong t®ftaéig | ai
dintdnh ngkhuvc ca HZ3¥achdvakhiri t €mrhge tn gxyl « t
rast tt trody qua kh [112. Gi[ thuy/} nay pin anh nguyén ly trong khoa &
lacil , L “n Intihdsmil’ n ‘'nbgab d ckhéng plila ngd nhién, ma
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chuchiphibi c&d& nbh h€dri| pph th cvd, kiw thch h ¢, dall tric
actdivacacyut thy v £ ndu.Dkah 2t rh° B ;tamkhsvc nghién cu
s€phan Iél1am hai | p: (1)st “tva€@) khéngst “ttL@st "t chighla
cackhuv cst “ttlf «&y x r a’ cv “x 8ltc§ua’phan tichnh vi n tham vih c
t/Jkh[o sathi n  “tng.*€irv. il p khéngst ‘i, vi€ x &ltkhdlvc @bc h
chdh khéng Xy rast “ttor @ h t n g ngrdahintss L' a hinh (DEM) va céac
kithuw phOm thZamib. I
Trong md hinh héa, p s "ttor Bcgangiafri 1 6 t r opn gi kkhhtin gl
st ‘ttor @c@angiatri 0[@13. The o Lkhuv ctl & chia thanh cac
pi x e phéangfi I x 8hcbiJtbaitoan phan ving g u ys tc Httr @anh
bai toan phan M xacsullv. i  nng ghan 161 12 0,5[114. N h & hin ~ phan
vingn g u ys tc Ht rEi® L §n T Ifu br & dldg®l ©(rastejt mod hinh
h cmay, tr o n g . ilpixel stmang tr xacsulitrong khdng 0-1.
D avao jin “ nay,c& | pnHycfmst °t i 1&g x8 nhnh vo
vi ¢ pron oY c& gistr nhy cfm st "t ¢ a88 W [nh trong khu vc nghPn
c u.Cécl. pnHy cmLl ‘& p h ©ng tharth & p: RHicao, cao, trung binh,
vaiithgpba g ¢ § ¢ p hki@bla nhguin p €8 p N&h gayt nhiénhotb
theot ' t 2 ¢ h Whsity t[dit§. Cach phan Id nay gitp him th rd rang ranh
giigiacickhuve ¢ nguy c¢ b -clnb @&dchdony kind tbaovQi v
tr2olncknigkrdagt ‘ttr ©€r ong[lif8uangrtnbahhn, c¢c§c vV
nguy c¢h Bic acoadonguringhi@@ v i ¢ Bt Lleg Xy rastt rte
trong qua kh, cho thsy mé hinh khong chtdihi nldcacquylt ci m”" [c, n ¢
nt mghdocackhuve cQkibhi t €mrgg clmghinkthst it [A14.
222cacmiéhinhAlnh”™ phon s d, ng trong phon v in
Da tre°n c§&c  cé&béngd, nghiéh auhngld rRg nm’t€© mé hinh
hcsauco®n ntng t mobing pPxhGn dv %n gt ntymig Lc8h sb ao
gmmth g nhr olb(ANN),@% gt n hr odp (CNR)cnbh gc hn hr on s €
(DNN) va mthg K1 h p (CNN-DNN). Nh ng thud toan nay khéng ¢hi i bd nh
kh[n £ n g phhtuyh gi acacyput [n h “mg@aconcé hiuguttyv id li'u
khing gpphanbliéat d[118.nHobit, tuyh ‘Ih® gi ao tih'ng
L, phan gfi b[n  Baq cAc mé hinh'rc sdu coO kin £ n'gly kk'i ~ hg€nd
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i uraster, tL .gi Yap L&nh gi § '¢h2nk - x &gtudyd®hechc $c v
tuyh, nhllatd cackhuvengy L " o s ©ild €h akp udhint®chia e
ph c th[119.
2221Thuostmitmgnn_ron nho©n tuy o (ANN)
Mt g n hr olin (AMN) [@thud todnl ‘& phat trid d a trén nguyén ly
hot ni¢ah thfn kinh.CHlitricca ANNbaogm c §c tl2mh vicé6 §n L €
ch cthanhcaclpkfnicétr ngs [120.CacKlinigia nhron L-ng vai
cac kh p thFn kinh, cho phép trufn tinhiut mt nhr onQsamg onh ik h §
trong nthg.M. i n h datin hi m fl'vao, x ly théng tin théng qua cac ing $
hc ‘lt€ s audtihhiutf unfa d.§ ¢’ InpHitiforNh LHbtinh nay,
ANN c6 ki n £ n gh dehg mxu, t ng quat hoa thong tin vl baotrong d " u.
Trong qua trinh high luy n , A NNchrhitr ng s cacKjninhfmti ©u h " m
mHE  m8t , [rgthi\sals [124.i
congthctinhtoanc hfntiminhon tr ongbWAdIN HkKE€ sau:
®w OB 0w o (2.1)
trongl - @ lacacgiafrlfuvaob latrngst €hmgca c 8 vao,tw
hinmc , quanfrnggatngtinhiu;blahs bi as, Qghn¥apultdcia
nhron; f 1a ham kich h&t phituyp ( nh€© si gmoi d, tanh, RelLL
khfn £ n'g Hec€c miquanh ph ct.
2222Thuostmitmgnn_ron t2ch chaop (CNN)
Mthg nhr ody (CNR)&mt thud toanl ‘& thif kKJLWK 1y d |i u
coddh t r Yc [n h €idd®§ mehteh pixel hai ch@ [122. Ki/h trdc CNN
t hgbao’gmm thotbnhiQu| ptichckp, kfh pvicac)pgp, sau L -
Lpkini fyL, Lt €ehngh€€hm n hrQ@ th ng[¥28.y Wh mthh ¢ a
CNNrmn® kh[nt ng k hbirGc khén§ gian trong di’ u thong qua cac/k
nigch vatrngs chiasggigpmé hinh'hc ‘lc€ ctbc tlk €ntg. Tdy©n ¢
L., .ptilchdbs dngcacblc ( ke Wnk hgdrichxldl HL t r €ng
nhiQu e . £ d i u fWvao, trong khicacpgpthchinchc ntlmg gi
chiQi d 1i" u, gép pfn di thi n hi u sl tinh toan va ¥ chijhi n ° ng&jua khp
[124.Nh vao dil tricnay, CNN tr thanh mt  p h ‘©h n @ qup ttoigywéc baii
toan x ly [nh, phan I&4 va nkah dhg mxu.
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congthctngquatcamtl ptichckp trongclviidin L ®€h€ sau:
O@dQ QB B B o Qa&a ph¢ pg aR & (22

trongl -@ | “fuvaocal pviclas kénhcgalnh; latr ngs ng
Vi k°nh ¢, cdxke b ?abias thérh v@o sau khi thhi n phép tinh tich
chdp; flaham kich h& phituyh (vid nh<€© Re LU, si gmoédpdng hay t
cho t ng KT qul tich chdp; y(i,j) 1a gia tr t4 v tri (i,j); mvanlach s v trig a
phin t trong kernelf € h mgyv i chiQu caovachiQir ngg a kernel

2223Thuostmutmgnn_ron s©u ( DNN)

Mth g n hr DNN)IEStkinhtracm rngcanmthg nhrQ@thngt r uy
Le K trengs ngnhiul pX[129.Trongnthg nhron sO©u,
ti nctiby@tunt quanh@ulp, tr qil gbadgmmttd h pcacnit
( n hr o ntb).nvhi@dt th £ hi n bih " iltoan h ¢ bag cach K h p tuyh tinh
c §guvdoyicactrngs L « clengyvimth s L@chnh (bias), sal
d. ng m t ham kich hét phituyh Wb rfla  r’fairat ©éc ndat trong nt |, p
sl & chuyd ti/p | Funwdolcho Ip Kti/p .  OJtan twukh nay cho phép
mthg dn dfn trich 1 ¢ va tai & trdc thong tin, tcacbWidin L Hm | @ ifl
ti Ym dBer ©nwy ‘rgwaphcth htcac]p s ©u “hchinric Nh
nhiQu fFng va vai trd cng tac gia cac nat, DNN c6 Khn £ n’ @ vahbWi di n hi u
qul cac mi quan h phi tuyn[12€.

congthctngquatcamtlp trongcBwdnlL ®€h€ sau:

® Qo & &) (2.3)

trongl &' TI*) fura (hdbtin hiu kich hdt) g al p tcr @ -Hychitho
| "fuvdo du =1, WO lamatrchtr ngs ¢ al pth [bYlavect h i @t ¢
|; fla ham kich hét phituyh (vid: Re LU, si g mapigdgWdbtnhh) L €
phi tuyh cho mé hinha® I" fura¢al pth |, sau khi ap dng ham kich hd.

2224Thuotk Ato 8m-DONNCNN

M6 hinh KEh p CNNIDNN ° Ex@mlamt  Ing@Up och m i khi khai
t h §ogtitihaikijh t r Yacg "t¢BER ngriéngbi t. Nh tch d ng hi u quf
cfThai JnH ychng cnhi'mkhfnikeng kh§i't qulninhngkh
ap d ng r ng rai trong i@ bai toan nkh di n va d bao phc tth [59]. Trong mo
hinhkKEh p CNNIDNN, ki/h t r %t chlc€ t h ™ n h Uichinhda7a(l) L o
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trich xudl HoI t r@yngh go CNN:

| ptichckdovagp WH ¢

tb ra phan b xac sud trén cac_Ip m c tiéu; (3) hish luy nva ti
h 3 n h¢th & Ken théng qua lan tru

c®c tlk €ng

hotbadam d a trén ham W mat ntfm Qi ichnh tr ng s [127].
(1) Ghtech xtil ¢bl t r @CNN:b
L €a

D liufl v~ o

thcacbl cwo IWhrafn “LHb tr€ng thtngb:qua ph®p

trongl -®| “fu \ho,w
KigdLe L €a

Ap

gpuich cldp8M il Iptichchbs d ngm t

~

Oz q O (2.4)

lab T cth Q& lah s chch.
g u a 4 phitayhkph bif laiRelLU:

Wy

I A @ (2.5)

Ti/p theo la cag Ip g p (pooling) ntfm gilfm  k 2 ¢ &ikhd@ndng@&n va gild
Lo tr€enogug:quan

trongl Yl

Qua nh@u fng, CNN hc

n

r

| Ad, (2.6)

h~

vngecgpon L€
‘LecW®c tlkeng khehnbh gi an

( 2) Ginpghan l6bGag DNN:

nfuracuicungca

CNN H c €& c €iilgn pRig®latten) thanh mt

vectorAza chuyd sang réh g -rantsau (DNN) vinhiQu |l pkini fyl_ .l
M. il pth chinphépbih " iltuy/h tinh K} h p ham kich h&:

E

trongL -, la ham phi tuyh

L. pcuicungs d n g

, 7 E A (2.7)

nhe Retdntd h o

h -

W

B

m  SAHH ra phanyb xak suditrén cac | p:
(2.8)

trongl -6las | p flrga,a i uratuy ntinhl pi,j.

(3) Huth luy nvati

eu
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Ham nill mat ph bi/h 1a CrossEntropy Loss:
. B &l ioC (2.9)
Cactham'sgad CNN v~ TDcNdNnhit tBdng qualantrugn 0 gve
ti ©agthbd toAnadamhorb SGD.
23.Ch s L'8nh gi 8 “"n L nh b d” ¢
231n8nh Ygi EMNnhb 'bnyg ddeccOnhby Ag gi ai hu n
n‘nhbdc |7 qué&nhtkifAbmgngBlls m'n nhb dc
d@ Qkintitng v~ "ngNcttr@bobldc ¢ kh[titnwy L
chngllcaclc t 8g, L ngktn ‘thigl®e TBeo hlehngp pRgp ¢ ©n
gi ihthlam tti/p och ph bi/jh d atrén nguyén ly tih} Id trthg thai cén Bag t ng
thwhotbt ngpfngi alc g Ovy(gaymaeitr ngl cgakii Huafitr ng
bén ngoaival cchn g ° t(gay@abil cdinhl h nvagocma sat trong, alH).
Mc B Tn nhb dc ‘lt€ Ll §nmhgirig8odng quaFSy ~ ° dtigh

theo cong thc sau

Qa

oY — (2.10)

trongl. -B"Y f ngmomen hebl cchin g °“t B"t ng momenhebl ¢
goy tt r €

T nguyén ly chung.abaitoann ‘nbb dc,p h<€hng pg@pihth ©n b
L& xadydngdatrénly thuyf' n ‘nth {yth&/} FelleniusBi s hopnl hn gi
Janby SpencerMorgenPrice can Bagtng qu8tmiGLEB€hngraph§p
nh ng gl I nh va cach md hinh héa khac nhaGmipHn  § n h/]pliathd! ¢ &b
dc[129.C thWp h€hng p h &y U'rfhettt| ‘dt W i€ung tron va xét can
bg mdé mentng thW  n ty@pag c odbgi acaclatd o L -ng chddfqu an
to" n b#Yn Tirho n @ hkehin gL p ABdng chadnitHtu °t trorva
phcth, x@tantBaglc t heo ph €bdycvagdmey, phidp
vicach dc c@Qkibhi'alcili Kk h*nguotii Cach €hng ph&p Spe
MorgenPrice GLEv. ikh[n £ n g “ ng &1 carl’lRag | ¢ va md men trén hg lat
chol, chinh xam h ‘€y@gdu quy trinh tinh toan pfc th vat nth i gian.

Trong c8c phehehngh $h §pr@phsthpkpi 4ot hn g i
d ngth cti n[129. Ph<€hng Tligifm§ pellaniusyagecach xét thém t
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ccbgi acaclatvadi b~ i t o&n t Hed Hmh @dimed ph®p I
Kifgu L § ng dyttrong pfa L n ¢ Kcki L ‘ialhinhi 'a cHlth ¢ ¥ ™~ nly
thi t ©h n gnhiQhptfrerQn vd k thudhi n YrDo  Lghién c nnayap
dngph€hng ph§8p [MBWaht@apFS L hn g

Theo _tkhj ‘thgiethbi ¢ untg tronrcédam O va ban kinh r
€L ‘& chia thanh niu mnh khi phan tichn 'nb b d c. Cac nkbphing thang
L ng ~¢sed n gWhia khi HL "t tha®h nh@ mnh c6 chu r ng b Fag
nhauyib=(1/101/ 20) r . ScnbBagcamim@t ¢ echih, Eti/p
t. ¢ xét cho toan bcac mjnh, ap dng cbng thc tinhFS,

Xétmnhth nchutacdnggacaclc nh<€Hnh2d)ng (

Ecosa

| cosa

7,
)
7
///
peln
74

\\\\j

N\

7

o 4
Z‘* W
\z <7

2

2)

Hinh21.Ph€hng ph[Bhpvalgh ®ehmg t&cacnmig/B3€6lg g i
Caclctacdng t h e o 3Ipd &fva Bn ngdng la:
@V w1 WY (211)
eH w1 HH (2.12)
Tf n g~ ng €a nnh Wh.
PAnl cRc¢a HL d@mk ttr, ‘&lph@n thanh hai thanhphla phap
tuy/h Nt va tvp tuy/h T
T. L @ ki n bQx Coulomb, c6 thwis}:

31

t C
T, =N tgo, ¢, =N, i(gﬂ + F_HS Al, (2.13)

Khi® trthgthaicanBaggiihth , L ac §kh&in. |
Chifptdicfcaclc | °n ®hoehdhHL @&:h
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W_+AV=N cosa_ + L N.gp, , & Al J sino.

kS kS (2.149)
W +AV- ¢, .Al sina
N,= :
cosa, + tgp sino
FS (2.19)

LBy f ng m6 men céc k tac dng vao khi HIL "t (tdeh p n ninh) IBY il
Vi WhO,nkh ‘lce
p p
T,.r=) W_.r.sino
n=1 n=1 (2.16)
Thayvaocongthc s a u ~ i, nhthr Ue g

p

1
D (W, .tgo, +AV.tgp, +c 1) ——

Fs="" Pey

P

> (W,sin,)

= (2.17)

V. i
.t
m, . =Ccoso, +sino, 0
ES (2.18)

Tr on@ki il B t €hnngnhfl khi khdng c6 nhng dch chuyd g
thicoth\e o i oV bBf co0g,thcKthFSSEL hnfn g h hn .

p
2 (W_.tgp_+c_.Al) L
FS="" Daw
P
Z (W sina,)
n=1

(2.19)
Nmk\/\ﬂmd._rnh (mg‘@a Sn:‘esd ‘a“zs|ép|0(;anfnhth nléLh,th‘l
FSt r o n gg htpma@ €
P (W, —u,AL) -tané, + ¢, - Al,] - 21—
FS = . ‘ "
(W, - sinay,)

n=1

(2.20)
FSt 2 nh t he o Biphop&tying phiehm g p Wshoigbkthhdid €n-g t
saist hrgkhongqua3%,.trt Tn@hp L §y "durdsau13l.€
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Thectinmich “Ih@® ~ & €q nlyFSkhac nhau nRm blo Lfm”" n "nhk
Theo TCVN 13346: 2027 gfii@t n¢ r AgroXi¥8uguth ., ng cC
khlo sat va thif k/p FSB d cpHil n  h h+b bRdg BStiéu chog  t Shgry g
ctp “lheeC thwt r o udi nibdIl i, Iiv. i ° Bg@td caotc, FSyéudut 1,30
tr | °nivil bg@plvallt 1,25;d¢p 1AVt L, 2 Ong dsiteht 1,15
v "~ " rg'@§iao théng ndng thdn 1,10. Vic  x 8hoFStheotng dyp * Lhegekhdng
chlayéugubdbtbuc m~ ¢ HW kéhngilhphapgiach p I[inpo b
I'nhb d c trong qué trinh khai thac céng trinh.

Trongl § n h" ngrib& d c, nhiu piFn mQn chuyén dngl. & ap ¢ ng tay
theo mc | ph c tY ¢ a cong trinhM, t trong § phfn mQn ph bi/h, tin ody va
kha nfhh la GeoStudio (SLOPE/W) cho phép phan fich ntch t heo ph<€hng
can BRag gj i hth* cacl @ ki n khac nhauNgoai ra, pfin mQn mé ph ng gili
phadpgiac¢ n hi&i nH#hc d,” ngcb, t ho S§W. S gqutn mh,
gilpk: s ‘©a ¢h n gili phap thi} k/Jpht h p , [m B[o an toan

232n8nh gi 8 Ynb LnMgn hc 8ocy nidXch3nh tr2 tuM |
2321C_ Isle t huyAt

Cac mo hintAl trongd bao n ‘nbhch y/us d ngmod hinhcd giam séat cac
dliu L&k kit v furavC§ dib Lt rf@vagefnphin 8§ fyh ¥
t Uak: thud,thy viEn, nm#énh tirg@htithgthdi n ‘nbhgab dc. G
thwthoéng § Ua k thudvahinhhcgab dct hrgbao’gm:tr n g ° nig @®Atich
caHl (o)d2mhnH cDhn gv ¢ ma Q&maitc(Hh@y (IGg , nlke hi
bi/h s ¢ hinluyl] nlh/h KW n t n gu cd\a i trac hinhhcga b dc
[132.Béndh h L -, ¢ty tvihinngr hed@fm, aplc .rcer ng
(u , babhoaca HI LU § thhikk) Vv 'hgl @€a t 2 ghmolpling g - p
ch2nh x § agdatgué trinkgthin vdaplcl r n g/hESc ab d c[133.

nfuracamoé hinhIFSH dc ‘lc#hhtoanBag ph<€hng ph§p Bi
L - " d&sed nglamd, Ii u. Trong qué trinh Hih luy n, md hinh §ti/p nhch d
i u Fvaoi Lfuravahccachanh®t k ht ng Hyitarf@rly /hiyia i
FS t @b[h3d4]. C thwwmb hinh &tinhtoan giatrd L o § a FSccho mi mxy,
sosanhvigiatr th ctv © Qulchnh cactham'sb ° n  tWhiPmsai S H bao
thongquamthamnmd m8&t . Qu § c lkpddnhiQu Ifnn ~ cyMmdthi@ai s
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hit hotb G Qtckindng. Tr o o galklthud, bac mo hintAl, Holbi t
la nh ng thut toan hc may gl quy/t baitoanhi quy nglidiQnc mtng L &§ng
kWtrong vi c d baoFSc ab d c.
2322C8c¢c m®* h3nh hQi quy so dAng trong p
Trong nghién cu nay ap dng5 md hinhhiquygm: (1) Thud t o §nngt t ng
L, d ¢ (GB),(2) may vector htr (SVM),(3)mth g n hd p (MbR),{4)r ng
ngu nhién (RF) v&5)t £ n’gng thie® ng (AB)LWH baoFSc ab d c.V. icac mo
hinhhc m&8y nh€ GB¢ REnk "giR&hAkkghmt hisnh h-
quan h phituyh gi acacyut L'ak thud makhong gn gl I nh phan phid |i u,
" ng thigifmthMi[n h * dg€©a nhju va cac giatmgdd I t h g g trong d
ifukhosatthc ‘af139. Trong khi L - [ntSivgM kvh & ogfLdPu &t-
Vitdhd liu c- kevcapHitgtiipamd hinh duy tfin “nb khi § mXu th ¢
nghi m hch ch]i Lot r “Ebi/J tropgltéc nghién @ “alk thud [136.
- Thud toant £ o¢h g, dic (GB)
Tt ngn g @lc(GB)lamtthud todn hc may datrén nguyén lyg h p
nhiQt mé hinhhc y/u. M imé hinhmi " &>y d ng nfRm khdb ph csai s ¢ a
mt h3_rch Lt r, € faathi b - Ehinh xac[137. Qua trinh nay & ful’
bagvickhith m! h3 fnh ° lhdiad@iadrirung binh ca cac giatrl 2 ¢ h
trongd i uhudhluy n. TYm i lo Wb, sai s gi agiatrd baog a méd hinh
hi ntdvagiatrth ctjL'e® t 2 nh t o, §md hintSfa quy W- ;' Lc Buih
luy n trén cac sai snay, vim, ctitud béocacsaisconMd.M* h3 nh "sau L -
cch nhd bRag cach cng mé hinh*hi quy i v a hlst luyny im ttr ng s L Q
ch'n h\Wkikvh soat me . [n h * ig€a mé hinh’hi quy i JJmd hinh’tng. Quéa
trinhry tiptc JL k% inisL @gmé hinh'hiquy yuti L Hysaits @ilm
Xungmcchpnhh ‘lc€ ttWfm c §c: b€
Gi[s comtb d i uhughluy nyv inmX (x,y) Vv ii=1, 2,...,n.
Kh itth mo hinh:
Od  OiEXEB O O (2.21)

vonglHphustluyn(vi m=1, 2, é, M)
Mo O w Qo (2.22)
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M hinh cui cung: Sau khi hoan thanh cac vohp,Imd hinhd b&ocu i cung
L &@bWdin nh€ sau.
® 0o (2.23)
trongl - : L ( yi ,Hbmat, Fh(X)la m6é himhdmbaosau m vongHp, hn
(x) 1a mé hinh cay quy "nitiy/u td vong b m,0lah s h c (learning rate), gitp
I @ chn h , ®n&y ¢ a mé hinh trong qua trinkde nhd.
- Thud todn may vector htr (SVM)
May vector h tr ho%  nfy d a trén nguyén ly tim Km siéu pfingfi Kbt
tr@mgong khFond ré@nm@nl Lt §Whig licu§M; c titud ¢ a md
h3 nh [nhm&sBepRiy sao chi&ho[ng cachtc § axh d li' u grn nhEl JpL
siéu pifng 1a ) n nhH[139. Siéu pfg nay cO ti ‘& bMidinbtag ph€hng tr
wix +b=0, trong ngsvawlahs bias.ect or tr
nWimsiéupmgti <€u, i SYeM th ctiéeumifamti mLlLa fnga kho
cach bién nay.
Hammec t i thWdi® nh€ sau:
I ETr - A& (2.24)
v icacrang bucyiwixi+ b)) O 1] "t wvaHxd tott €mdyth d
vaylanhancama L - .
n“ivi “thghé d li ukhdéng tMphan chia hoan toan, SVM & ng m t
thud ng ph4 Wdho phép mt s m>u vi phdm rang buc.
Ham ntimatyitham § phté L & bWdin nh€ sau:
| Elhp-mA 6B - (2.25)
v icacrang bucyiwixi+ b) - O 0O, T t-rléobiffy ‘tEch&phép vi
phtm rang buc, 6 la tham s ' @u chnh m ¢ | €ho phép vi pHn rang buc.
n“iv id li ukhong tuyptinh, SYWMsdng c8&8c hWamh¥eér nel
i'u v~ o khkongr @€ngts hdnrkerneldhbi/h bao gm kernel tuyh
t 2 nh, ker nel Gauss Vv~ kernel La th
- Thud toan nthgn h r nhi@i | p (MLP)
Mhg nhmQolmplamhithud t o & xay dn§t nQ ting ¢ a mthg
nhron WYiBBPMLPts d ngnhiutfn g n WK dywaltc ckbc tlE €ng
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phctht d liu flvao.Mitfn g n hr on fin ovnigfng Mp tReo ua
cactrngs L ‘& Q@iéhnhkhihubhluy n. CEl t r Yacg advibP bao'gm | p
Lfuvao, [ pX WiWidin c &c t§ealgp fii 'E béok/l qul mong
mu n. Trong qua trinh Hth luy n, cac that  redar® SGD cung vi ham nt mat
nh€ ®emos ® esyd gl chnhcactrng$s ¢ amd hinh,nBnfi €u
héa hiu siid baotrén d Ii' u kih ch ng (Hinh2.2).

congthcca ML PcbdM@&@in nh€ sau:

Gi[s x [Ifivad.wlatrngs,blahs bi as, v~ @G 4lcongh”™ m k
th cchomi nhr o rmpXtcodth\b € bMidin nh€ sau:
Q 0 O (2.26)

trongl - ;1 "Ffurd¢a n hr jdrong tp, x| “fuMaoth i, wjlatr ng
s lienktgi a fuvaothi v~ njbldms bigsca nhrjon th
T €h n,gfultacamhgol & tinh Rag cach'sd, n gfutacal pX:
w VR ® (2.27)
trongl - : Ml Bg & hrompXiwldthrgslienkfgia nhr on
th jtrong| pXvalp flra,blahs biascal p fra.

Hinh2.2. 8 thuditoanmthgn h r nbi@i | p
- Thud toanr. ng ngd nhién (RF)
R ngngd nhiénlamtthud t o 8 n'lL#@d ngt nhiQi cay quy} nhi
M, icay quyl niitrongrngngd n hi ¢ mbh lyéh trén mt td con ngu
nhiencathd lfugc,vivi clymxuldcacpfnt v dt8ct ri€ng kh§c
td m i Ifn chia nhanj14q. Qua trinh nay,d m i  lo é®ia nhanh trong cac cay,

chmttdohpngnhienca ci®c tlt €n gx &n@\x@rt Hrlat rf€€ng t
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nhil . Qimdy gilpgmmi t €hnga qu&a g®y, thgvagion t 2 nh
khfntng opx& thithoan. Khid baom t mX m i, thud toan s d ng
c[caccay quf ‘nlh LhkluymuW €ad béa
congthctngquatcathut t o 8bWdi® nh€ sau:
© -B Q® (2.29)
T r o n golaia tr trung binh ca cded béot tHic[ cac cay, N la'tng S
cay quyl nhitrong r ng ngd nhién, k(x) lad baocg a cay th i cho mxu x.
- Thud toant £ n°gng thi€h ng (AB)
T £ n gngthieh ng (AB) thucnhémhckfhp, trong L:c c8§c n
y/u, " ngHaeay quif nlh , chu@luynnit/p WEng  ddBthin L
chinh xad141. C t16ic athit t o § nJ/]LIQi'chnt th ngsShmX d |i' u sau
mivongH,nfRm t £'nngs c % T vWwhd li'aw &hd phén 18 hotb co
sais | n.NA -, mingMpookkimtng kh§i oqroulttrong- a hh
cac baitoanvid li'u  k h™Tnngg.LL
congthcd baocuicungcathud t o § n ngtthich gglac €
Q6 Qo (2.29)

trongl - Qo lad baocuicunggcathud t o § n ng thiah g ahee
LWhd liux, mlas! @ hiquyyu ( m® hMAhhds€hngb la
tr ngs cahiquyylth m pHn § nduanlirng ¢ a no, f(x) lad baog a
Riquyyputh mtd wad li ux
24.n8nh gi 8 L Alch2dhng8rghi °n c_ u

241 Trong ph®©n v¥ng nguy c._ SAt tr_ 1t

n & n hvQg u gHIM6 hint h@k/ih pganhQichs 'n h’ ng kKBac nhau
'Wph[n anh toan din k/j quf d baa Trong nghién cu  n ~ ghinh xAc cac md hinh
L ‘@s d ngphuhpv icacnghiénau ‘It €dng b va th a nkeh trén th]gi i [123-
130] Trongbai toan phan M4, gia tr AUCIamt .tch € o ~ qopHdmanhthiu sudl
¢ amoé hinhB\W ~ BUC g mhaitrc:tr cxbMWdin t Pohilu, treybMWdin L
nhiy[144.Din t2ichhi@€€congcAYCg Lreh €t mWuo okl L
G acacthdtoanyigiatit h ait 0E1.Trong th c ] mé hinh co hiu sudlchb nhch
L€ khi GAQBE I8h valk hi u swHicao khi AUC trén 0,9143.
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Ngoai racac chs th ng ké khabaog m: giatrd bdod €hng ( PPV), g
d bao©m ( NPWhy, (LSSTHhiu L ( SP Ehjnh xad (ACC), chs
Kappa (K),sais b3 nh ph€hng tr usags tbhystn htrungRIMSE) v~
(MAE) [144. Tr ochg Ka-p,pa L §H hg thgdh rU shién gia cac
phanId v igidtr t h ayt [D-1]. Khi gia tr cang ¢n 1thi I, tin cdy ¢ a mo
h3nh ¢ ng chkla.oivngiatrnRMEE bW dinm ¢ | Eais gi agia
tr th c YJva gia tr d béo, trong khi MAE thhi n sai § trung binh tuyt i a
mo hinh[145, 146. Hi ustdiga m! he n b § fitekhigchcskhs SPF,
PPV, NPV, ACC, SST, K gia tr cao,l’ ng th i cAc sai's n h RMSE va MAE
gilm [147, 14§
Cacdngthcchitif "EMMdin nh€ sau:

neng chbkmg IROC = xTP + x ( TN/ PY23® N
Giatr d baod €h @y PPV = TP/ (TP + FP) (2.31)
Giatr d baoam (%), NPV = TN/ (TN + FN) (2.32)
n. nhd (%), SST = TP/ (TP + FN) (2.33)
n, LHo hi u (%), SPF =TN/ (TN + FP) (2.34)
n_ chinh xac (%)ACC= (TP + TN)/ (TP + TN + FP + FN) (2.35)
Saisb3nh ph€ehnyltYOunByw bd nh, (2.36)
Sais tuy t “itrung binh MAE = 1/m(x  }T1V aY (2.37)
H s Kappa K = (B-Pe)/(1-Pe) (2.38)

trongl - , d €®Rn g dt ENram tinh tet; FPd €h n g [tFN anitintg |
gb-mlatngs mtrongthd I u;VpvaValas | @ gfutad bao vathc /]
PvaNIfn “tldE ngs caclpst ‘tvashongst ‘t,R¥@t [ quan “s 8t L€
Pelat | ng¥ nhién BV ng[149.
242Trong ph®©n t2ch v" L8nh gi &8 Yn LnMnh
n"iv ibaitoanh’iquy, cacch's I'n h * rggh bi/h baogm: H s xac
I'nh (R, sai § tuy t “iltrung binh (MAE)vasaisb3nh ph<€hng tr ul
(RMSE)c h o p h ®p J} §ugdn ltho @aim® hirkh va gid'tth ¢ v][150. Thong
qua L Wsosa@nhhiutqlfcac8c m! h3nhM &kch@cpm®haAmg L§n
d bdoti <€u.
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H s x8&cnhl (R )Ngm @ othihh&ac ca gia trth ¢ vjva giatrd
baa Gia tr R2 mm trong kh@ng t [0-1], v i giatf canggn 1 thihiuswd v~ L

chinhxdg am®* h3nh ¢ nogd.cao v~  ng+e

B

Y p 2 (2.39)

Saistuyt il trung b3 nl  ENSAJE x gia trithoc tUaa gia
tr d baa Giatr MAE th h hn Bfc htbinhidud baot t  h hangia § d
baova gia tr th c v}

poo 22 * (2.40)
Saisb3nh ph€hng trungc b&ishrung RMG&EJAE no |
tr th c tJva gia trd bao[150. RMSE cang £n 0 cho tisy hi u sudl v ¢hinli
xdc moé hinhcangt , trong khi REV S EhinkxdocanyBim c ho t |
Yo yo 2 (2.41)
trongl - , “ngsld liu, hlagiatrth cv]vatlagiatrd bagQa gia
tr trung binh ca gia tr th c t/]
243n8nh gi 8 dnh h_ theoSHAPva c¢c8c yAu t X
Ph€ehng ph&dnmpttrégrhPgk thudgili t h2zch mt h3nh
v cAl, " @ nhiQi nghiéncus d ngval€cth ankh[15].Ph€hng ph§p
n"y chonghba®pc IL€ ng gtmgHel t rf@n g s} dul
I'fu ra ¢ a mo hinhgho thy minh bBth vQcach thc m6 hinh ra quip “niti Gia tr
SHAP cph&ttrMitrénlythuyl t r . “ocphamib m tcath congBagm c
nh “tg€ami L t vendtiéhtoanBag c8&ch x®t mgrung |
ca HI' tr €©ng Hol[cact b pcoingt a cidc tlF €migNhcl, -n, |
SHAP khong chcung dy gili thich toan cc ma congili thich¢gc b chot ng d
L o § nthwc
Giatr SHAPgamt Hol t & mo hintAl L * tinh theo cong tre[157:

% B 53"'@%“ QY Q0 QY (2.42)

trongl - %o la giatr SHAP¢a HL t iQ€gbhpticfc §¢b Lt r €ng,
"Ylam ttd con k8¢ al khong chaQ QY| "furad L o § @ ma& hinh khi
chs dng d&ct endpYtrong t
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25K/t ta&hng 2
Ch€ehng 2 LlLekthein ph€hng Jghi§hh m®O KB ©p
| © ph€ehng piké& thanBsilfs ao $n thu} Wihan tichlFSH d cva
clng |7 pé$ehgdbhanhi@pSnd ‘th@ L~ aongh@mcu
L\ hinhtbh d liuphcy d baon nhbag ph<€hng npdhtdhp t r 2
Ch€hn g “mghy cdt md Hinh Al phbi/h vatin ey ¢ m nhém hc sau
(CNN, ANN, DNN, CNNDNN)vanhémhc m8y ( GB, RF, ‘SVM, ML
xem laphuhpchoxadydngtin “ ph ©n v %ngt ngyu@ 1 oagbas h€ d
phantichn nbb dcnv L~ " o tr owmcaluwh@mi °n ¢
Cacmé hintAl L ‘& phattid t r ° n n g u yJho’  mylkhdwrhauc h ¢ h
phln anh s L' athgltrong cach the ti/p nhdh vax ly d, li' u. Do, akhnmol
hinh pha hp &fn d a trén hiM b vQthud  t o 8nm Weicadlliuci ng nh+e€
i " mng@nd baa
n§nh “@oguméthinh Bag cac chs th ng ké thich hp cho t ng dthg
bai toan (phan M hotb i i quy), cung vi phan tichfn h “ mg€©a cac yp f bRag
ph€hng ph§pfndahddaokpn tpn oo dif k/T qul va minh Bth trong

nghién c u.
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CHhuNG 3
PHAN VENG NGUIY TCRiF 8T nC
KHU V- CXAY D- NG TUYeN CAO T° C TUYEN QUANG i HA GIANG

3.1.n€ ng cao t ciHuUyGinam®g.,anlpHdn gha T’y & n
Quang( c 1)
3.1.1.Quym* t hi At kA v"™ ¢c8c ch=Z ti°u ko0 thu

D anxaydngmi ° Bg&aotc Tuyén Quang Ha Giang cd'tng chiu

dai 104,7 kmbab'fu t4 nat giao vi cao t ¢ Tuyén Quang Phi Th va Quc |

2D, thu ¢ "alphch x& Nh Khé va K} thac t x4 Tan Quang. Tuh ‘th@ "¢ €

thi/] k/jtheo tiéu chih “Lhecaotcv ¥an"gn %ilm bid.cac yu t k: thud, an

toan giao thong va Km £ n/gn ikangpht h pv, i TCVN5729
noth tuy/h nghién c u L\ hinhl ‘& | a ch n c6 chu dai khdng 77,2 km,

b Fult km 0+000 H x& Nh Khé va K} thac H km 77+200 thuc xa Bth Xa

thucthh Tuy°n .Quhgwyhl eichnli songiQsmlng v

(hi n h u) cdbqua nhQu L “ehg giao thdnghi nh u  nrhT 1 8 9 t svtuy/hm

I’ “eng lién x&Hinh 3.1).

e

Hinh3.1.B 3 n htuy/h " lhghghiéncu (ngin S GTVT Tuyén Quang ).
VQquy mo thi} k/] L€ ng caotc Tuyén Quang Ha Giangl’ ‘& thil} k/Jva
xaydng t heothX ig i gail Biloan cmh, L% chug " lnhgcao tc
(TCVN 5729:2012)vi quy m! 4i vdi't e thig E]vic=R00 gr/h bQ
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rngrd e, =2525mGi aithphamB( g i &hil)tuy/p L ‘& trivd khai
Vi o quy m! 2 | " n° ngegh lll tidedhugl C\INGB5dA:B005! de
t' ¢ thi} kfJvi = 80 km/h,bQr, ng ih 12,0 m, ®Qr ng ntu11,0 m MHbcdyngang
t rong thdl &b tilah vQphia plfiso v itr, ¢ mtbcdbhoan cnh tb L Qu
kinthuehfichovicm rng.ivi Wan® ‘Ih@® L o sow t %y
ki ntrongth c t]cé thkem xét m r. ng theo quy md hoan ath v i bQr, ng nn

n = 25,25 m(Hinh 3.2 vaHinh 3.3).

@758 300m 2ATSe 7 5m s 2mmo 24075575, s 200mRTm

2525m

BQr, ng 2525m
ChiQur ng
lan
D[i phan cac
.7$’= 3.00 ‘ 7.50 %&Tﬁo’_ 7.50 ‘ 3.00 =(‘).7 _riap+ m an 2X1,0+O,75
w | PP e =275m
toan trong
Lan d ng
k.chp
LQLH 2x0,75=1,5m

4x3,75=15m
LA

bOréng nbn b=2525m

2x3,0=6,0m

Hinh3.2. Quy md nmtbedbngang hoan chh(ngl' ns GTVT Tuyén Quang )
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o LMECHEr  LEeod LEBAT
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T
LMIN 3.0M

BQr. ng

17.00m

ChiQu r ng lan

4x3,50=14,0m

D[ phancéact

gi a+ Ol an
toan trong

2x0,50+0,50
=1,50m

D[i an toan
ngoai

2x0,25=0,50m

L QU

2x0,50=1,0m

Hinh 3.3. Quy m6 mrbedy

Ngoaira, éc chtiéuk thudc ad angmt c

ngané&lmgiams G Tuyén Quang )
CthiT k] s lan xe, 1€)X ng
nQ1 “lh@mbb ° Bgedi phan cach,QL “éhg, ban kinh cong tthiwi v "d c L
dctfi L& x §ldaltréncactiéucahin h” " nh nh€ TCVN
cho nfc@otc v~ TCVN 40 5rg:620000%p \cihtdl EhE &
hinhv ¥%2n"gnailv = Qlkiin th ¢ t]¢ a khu v c[83)].

3.1.2.C_ thi At kA vIl tr2 h_ang

Tuy/h L “ehgcao tc Tuyén Quang H™  Gi aathj/} kijt@n nguyéndb
Limblo’ ngb v i Quy hdthqu cgiavQmth g . il ‘@gd trongth i k82021
2030, fm nhincholJp 2 05 0 1@ G -TE)n Quy hdth ving Trung du va
miQn ndi phia Bb th 1k82021-2030,fm nhWpnntm 20369 (TQa s
cung v i quy hdth tnh Tuyén Quang'th k82021 2030. Vicl achn  mdtuyh
t h emmh L'ig@uy hédth khdng chpht hp v ichifh o ghat td kinh 1] xa
h igi aving trung du phiadova khuv ¢ bién gii, macont Qiki nhinhthanh
c § ¢, kHut6nd nighip va ¢ a knu qu c U] Holbi t la
c akhy Thanh Thy(tnh H” Gi ang cl)

Theo Ih lhdgcaoyc Tuyén Quang Ha Giangl ‘€ thi/} k/lbam theo
s@niinhmgiimthMWkhi "he Ldhongithi tr &§nh c &a
Y°n @ph®&MnhXuanTdmts vt r 2 Qokinl B Rhinhbkh ngch]

n h <€ kchuthém Cha (t km 55+0001/h km 55+300), khu vc
Ph v LU 58¢020), khu vc chan cac @ nui kéo dai lién_tc d ¢ theo sui

L " n gilvardi ndi nn trén ranh gii Phhse honeg ndtuyh h €« L €
L @chnhtW r § nh L itrikdf av iclwpuwla h3nh v khu

S 7

S € tuy An

hanh lang lién K gi a

k hu

‘tnrg€ Luaa ng

X «
d ¢
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32Kh&8i quw&t ki * nc_ tlahun hvigei °n ¢ u
3.21.Phu m vi |l xa chXZn nghi °n cou Li®n h?3n

Khu v ¢ miQy ndi phiabdo LHo t r“€lhaghintl’ in ¥%i cadglns €

xenkEc § ¢t h u@ ga chid ehbgi h hth’ ng séng sui, tth  n “aminhll’a

mb ph cth.Cacypuf t r ° fin hl'oh ggh B th ng giao théng Holbi ttY cac

tuy/n huy mtthn h@icl 6,Qucl 4D,Qucl 32, Qucl| 2vacaotc N i

Baii LaoCaé Tr oncih hb Mienhhdin, L &nh b@iog§ nguyd ch

t rt@® thanhy/uf then chtnham L[m bfo” n "nb céng trinh giao thénd a

ch n gili phap thit k/]h p ly vaLQxuH bi n phap phong nga ngayt g i ath thil o

c 1 nJy khai thac
noth tuynt km 0+000 LU km 77+4200am tphfn g ad anxay dngm i

I “eng cao tc Tuyén Quand Ha Giangl. ‘& | a ch nnghién cu L' W hinh(Hinh

34.n©y | "cddokhi ‘vig®€ " lapbnQ “lhed n, aHinh bih " ilkha

ph ¢ tth, xen IEnhiQu b d c cao va chiadwmthhgaytignXy n g u @ nc’hbh m

b dc L Wipbiktd c Sd'aigi o sOu.

. 105°0E . 105°20E . 105°40E . 106°0E

Z

£ N

§--

S z

()
S

1 —— Caotbc TQ-HG | &

i

gC\]_ wom Cao : 1547

Q -Thép:-34 >z

R=3
&~
(e}
7,

Z L3

=3 o

& ~

ol

Z

(e}

g’j-

& iz
0 10 20 S
SKilomet :):
" 104°50E 105°10E 105°30E 105°50'E

Hinh3.4. Khu v ¢ nghién cu Vi tiinh thuc “alphh tnh Tuyén Quang c 1 )
Ch' Isa ch n khu v c nghién cu khéng chxuli phatt LHo  Wihi & hinh,
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I"a chima con da trén din bih thicong § hi n “tng,* € Qi ki nthuh [ i
cho kHo sat, thutbbvaep nndd li uhin ‘“tnrg€’ ndixa@yeén, lién_ tc. Nh
L., c8c phon {trecec@®M ®kiMych aghhisschnh v~ L &nh ¢
satyvith ctjt L - n © n gtin @dava gid'tr . ng d ng ¢ a nghién cu trong
cbng tac thi} kf]k: thud va gun ly cho cac tufh giao théng n@h nui.

322n1c NMiNOmreMN&nNas hhiso Ldangn byt ,t khy Wb
khu vxc nghi®°n cou

3221vn tr2 Lna |IT

Tuyén Quanda tnh thu ¢ vangnui trung du- miQq nui phiabds, ¢é di n tich
t nhiénkholng 13.795,5n?, ti/p giapphiabdov. i Trung QU ¢, phial’'dngv. it'nh
Cao Bg va Thai Nguyérphiatayv. i t' nh Lao Caim i va phianamv. i t'nh Phd
Th .V iv t ralyrmnmsautrongn alTuyén Quang givaitro la mt mduxich
quan fr ngtrong K n' i giao thong lién viing gia cac tnh miQh ndi phisbdo va khu
v ¢’ ng bRag séng Fing.

3.222n'1Tc LCLiN@mhs3 nh

n"a hinh Inh Tuyén Quandc J v, i trén 70% din  t 2 “ci hai. PHN | i "al
h3 nh c.ng nghiéngnt®bi Tay Bdo xing Nami nt ng tNiagnv i
h eng phéat ti ¢ a cac day nGi chinhvaWhi nréddal t r Y%4c vibngr €ogg
¢ a canh cung song Gam. Cac day nui nay khéng kéo daij tiénd chia ebb i cac
t hung Gltbnég s phan héardtvQl, c ao  Wc.Dla t +b° Wil
h 3 nh "a&Hing ¢é tphan thantb dthg chinh:

-n a hinh ndi trung bink i | ¢aot (700 1.500 mphan b ch y/u t4 cac
xdNaHang, Lam BinhChiém Héa, Ham Yén vddnuithycxdY° n Shn ( nh €
L4),xaShn D<€hng c(hnh @ Y§dkiTalm n

-n‘ahinhnbithpv i L, caot (3001 700 m: XuHl hi ncac day nui thp xen
kEc § Ci,chi yJuphanb  cacxdH"  m Y°n, Y°n Shn, c¢cShn D¢
phia Nanmxa Chiém Héba.

-n‘a h¥inhkpvIlL c a o, i3D8@m: T trung phiaNanxdY° n Shn
vaxaHam Yén.

-n‘ahinh karsttadth g'a L h3n ht rLeng cho v %nghiQn %i L §
" x4NaHang, L©m B3nh, Chi°m H-a v° Shn D+¥€h
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-na h3nh t hun ¢heochiQndyc.cacBomglm mh€ st ng L1,
Gam, £b nén cac bai'b khong lién tc.

Khuv cxay d ng tuyh “lhgx - cHot (200600 m va thgh dfnt b
xu ngnam Trénrgh  Baonaycoms ngn n%i cao tr%mCht 000 m
PiaPhehg Ta Pao V. iKida& trufigbingkhpng 23" phiabd va (20
i 25°° phianam ‘arhinh§ L ©y&mthhibd « §c t hulmgcl ing
L. ng va cac khe tth y ttb thanh mtchll  t ra¥ied pH .c t.

3.223nTc LiMm@mmu o

n‘ahinhi Camfbthnh Tuy ° n’ cQhiatihgh pLrBom chinh, pfn
anhst § ongilng h p ¢ akih ttb, phong héa va quatrinh tich¢)Nh - mns €
boc moni xamth ccé quy ménh,phanbrfi r'8ch3 Bhicea /idc
mthh, b chiaabb imth g _ iké@gsui  k h 8bwlitrdp nghng B va sau(2)
Nh- mnésemon t nghp trygghanbtréncacngn n%i t jung b3
cao,co6hg ' rsil'€@ vieab MMEPYNh kmndéEmonphatth tr °n L §
d h, a t &bn Whl&se nthing, ngh, b chia abb i cac khe, rAnh nhva séng
suikhéngliéntc.(4)Nh - m n®6€mor r atréiphanbch y/Ju' c §c ns €
tholi hotb ~itthb, c6 dh g “ risédgvatimth cvd  t ht@ab rtatréi nthh.
(5) Nhém WQmHutich § h n h p aluvii proluvii d e | u vrig rn Hi®c" ria
channdiheb ¢ § ¢ t h amigcohg didhG d6) Nném lQmHutich t aluvi
i proluvi va aluviphanbt r ong c¢ &ai at rnivhig ‘hik hg I nk mg m
khuv ¢ "alhinh fag pfin g {7hQu.i cung, nhdm Bmkttich 1 aluvi thun tay
phattrMich yyJudc theo c8c thumbh<€l baggBlhg Istn
thanh cac bai'h va thQn séng thip, bRag pHng.

3224n'lc Bioc®O®ohAng L™t

T'nh Tuyén Quang c €6 hhicHll L ath gL a NHitr ny ldachimn
khoflng 51. 270 ha, lhgtomghod angcungdp ¢ ®aaocha t h
ng¥e d®&nph€hngcléaneh k h NHNrm gl ¢ ©y chi/J@kho[ngt m
14.650 ha, gop [fim vao s phat trMi ¢ a nganh néng nghp va kinh fjt'nh. Nhém
LHir ngchim dintich) nnidv ikhofln g 415 . H$  ngrclo hét L ng
khoang §n chilm khdng 2.765 ha, mandlingl’ n tai nguyén cho nganh céng nghi
k hai k hoS8HanmbNoemhie st nigad nrich chuyén ding la
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khoing 6. 200 ha, cdungiyiy .rg@pachd oty dn . Hmi
I § cntichdkHhdng 7.540 ha, chy/udiungchocacpe L2 ch khai th§gc
cu alchHl Cii ¢ %n gHs d hg-cm xay dng chiin khdng 90.575 ha
phiabdb ¢ axdHam Yénl a hinhb chia cbmthh, xen I€ cac day nui cao
va nhiQu khu r ng nguyén sinh. QulH td khu v c nay ch y/u ‘lc€ d ng cho
phét tr\d kinh ¥]1am nghip, tr ng cay cong nghp , ¢ ©f ~ g nh i khai thac
tign nktnghdUudNgH€@mts vangtip® xdY° n Shn v ",hd8chn D€t
ntm v meandai® {yratinhtthgngp|t.. L ©yd [ ads ding
ch y/u cho phat tid L't dch \h, cdng nghip, ciing v i sin xud ndng nghip
va lam nghip.
3.2.25n "l ¢  KkhihGormu

nHo  Vih khi hdu khu v ¢ mangtinh chl g a khi kdu nhit _ ilchu chi ph i
¢ allahinhphctthdtidi nbinthiti/t  t 'hithgo thil gianvakhodng gian
Ngoai ra, khu vcchiu[n h * ig@© a khi kdu | ¢ "alBds A Trung Hoahinh thanh
2 m¥%a: m¥%a L'ng v~ m¥%a h

Nhit  €rung b3 nh[nq2B,B8C v'to achlihdng 3 thangt
Ifu t h8&njgci X! & h §ng nhilt  mungbing &io § . iRE@C. Thang
| & thanglthh nidl vathang VI, VILVIII 1a nh ng thang ndnghHL

L€ng m@a ymdih theo thi gian, khéng giarva L ‘& chia thant2
muard r t: MYabdufalia t h § n hthdngXtdd t r ungm €4 nel ol
bi t vaothang VILJh VIl v.il @ g me€a th umg vapkig (280
300)mmt heg g ©yt r al I T q uc&thinc Ygayc v L wQehni tif}
nhgolc,mea . .MUgkhdt t h § ngh XI Vnlg | i@ khaihg (20-
25 %tng nge m@at nt, t théng Xl vaXllla nh ng thang kho #h
nhi, | “@ g mlelEt kholng 18 mm

n, Xn trung binftrongn £ mh @t h a iyt (82,886,8)%vat h a ythed
I caoca h3 nh: v %khgingr(8888) %, romg khi viing nai th ch G
(81-84) %.

3.226n1Tc ELh®m vin

nHo Whihy wvchus chiphic adong chytd trungv. imth g | ich@h

g msong L6, cac khetth yvamts k° nh m@eHnlgnh b. FonWhi
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nay tb nén s phan héa rd tvQl ‘€u nglvagc , tong clfy theo muaMua mea
I Tt r t hr@kéodakhong5 thangt t h § n gh thMahg Xltrong khitrén
cacph!| @i gi anl dm&@hach kholng 4 thangtt h § n gh thahg X
Ktgufnghps liuquanteb g i Ya1i958Ra92ghi nhch  ng ¢ ng 735
trch | 1. Trdan @l b r ¥xrdv ta c¢ §c ;1O8GrR001vA 3 tih
| InkhacXy ra v o ¢I984 199510 A® 6\W" 2002kinnoy |
thy vin ©ngnhjeuthigién duy tridaigayn h “ m ¢&h tFng trong
khuvecNhng nfaomL@ytcghinkh c'§c Inl vIo c&§c ntm 2
2018, ch y/Ju do " tc Sm@&éoldai Kf h p v idong cfy mthht t h g
nginsénglLd,lammc k€ c8c sing ttng nhanh
323n1Tc Li ©®m LMa c¢chmt | ki An tuyuo v~ LMNa c
3231nlc Li ©m LMa c¢chmt
n'a chdl t'nh Tuyén Quang coh tric phc tth, baogmnhiulod L§ kh§gc
nhau nfm€t12& ht r L 8§/ o \gucée tfm tlclgb rbitrt Cac thanh
ttbnaycotuit LU Prot/er @zw’i = dltla thanh 27 htfng phan b
t ‘©h nig ngl'thAhi n qué trinh phat tid " al’chii lau dai va lién,tc ¢ a khu v c.
[153.Tr ong LtfngRiiS8ac Fhh€hng, Mi afmLt®2 dhkhofg B3 n'f
phan chida nh ngthanh tb phan b r ng va coln h “mg@ cti/p JjLkhuvec
tuy/n " Lheenghiéncu, " EtBnhbaychitif .d €Ll ©y
H tfng Pi a Ripehandthit @  idBRpp): gmtd 1 U8 phi
sericit xen quarzit yscdi ,WEF100mMiBXxEmMLESEN
hoadh g * ¢, L Ug ki thokb pthan | p day, mau xam sang; day 150 repT
3 L8 vii s®tpmnvg,i IBS sphiijphO@E8 | pdirii ci t x 8§
200 m. Phan'htfng trén (Qpp2):  mtdp 1  IhSétspehrii ci t xedng, L'§ v ?
sét voi, phan,lp m ng; day (10e200) m. T 2 quarzit vbi xen M L gh theth i
anhs e r i chi/jt voi xdmgdayp(20@250) m. i 3 IhSeétspehrii cit xen L
quar zit v?1i  x68hmh sk&nngh, LI'§ ihocah; d~"y 200 m.
H tfng Mia Lé (Dml): G ' m 2 pifn: Phan htfn g . idBemh): cat K} dthg
quarzit, cat bt kit s e r i ¢hisét va itlc& i thtbhianh, day 400 m. Ph h
tfng trén (Qmk) :  UJgsétpdricit, sétvéiphand t rung b3nhJf L§ v
tinh,thth k2 nh L[L§ vi300)men; d"y (200
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H tFng Thai Binh (aQlwtb): Trfm tich hin UYL cac sdng su phanb d ¢
t heo t hibnéycac bamg gitahdbvenb, thanh pfnch y/u: g m sét,

b t, cat, $h mau xam nau nk day (57) m.

n" T khodng phan chia (Q): ¥m tich nglin g ¢ séng (aQ): gm cat, cui, s i,
t{ng; day (22) m.

Khu v ¢ nghién cu thu ¢ ving c6 hin ° nhg&hong héa, L ©y_ yfuHa
phong héa & ly va phong héa héa h. Qua trinh phong héa hinh thanp i phong
héa trén mHb [ & PHay bQmHul p v phong hdapfn |l n L «c phio/y hoa
tri t Whanh sét, sétphal d Lhnr‘hgthdinacn g/htngdayt2, 0 Jom L
hhn 10c¢ 8 clnl’ e&idc, qua trinh bao mon phatwilam| p v phong
héamng h hphongMath Qikinchoquatrinhra | [ a phabaridi |
qua trinh phong héa hinhanhcaclp "1 €t " n tr g lhhc - ¢ €

3232n1Tc Li ©®m ki An tu o

Theo hn ~ I’ a chiiva khoang B Tuyén Quang @8-XXII) va Yén Bai (F48-
XX t* I 1:200.000 do Cc “anchdlva Khoang Bn Vi t Nam xudl b[n, khu v ¢
nghiéncuchy t h ex@Bdfi Mam, An" phiatayt b[n ™ Vathuc | iki/htb
Séng H ng. VQcHi tric ki ttb, khu v cn3n trongh U nWp Vi tBadn ibd v i
L iph cnplidthgvom SéngL&te t r'&nphantbc §c " ,Lebit |~ L §
k/1 tinh thy ¢ h tfng S6ng Chy. Ph trénc § ¢ ~ B 8 m tich thuc Y Paleozoi Bl
gmcachtfng H”™ Gi ang, Pl lautxi® T ©bdm g vcb Mt lGacN g
ph ¢ h ki/h tt chinh baay’ m: ph ¢ h méng K tinh Paleoproterozoi, pls h ki/h
ttb ndi Devon (D) vapic h t r 1o galkhinozoi (KZ).

Khuv cchu t 8gcal hachitric)n | ° Stng LTnii Stng
b chiphib ibah th n g tdaychinh.]) _tgiy Song L6 & fult phia Tay Nam
Bdb Quang dai khing 105 kmchydc t hung |11 ng stngngt! v~

trung binh(5-7)k m, @ hhdlkhtfing2km.2) th g «y[oTMgnhin°®°m Shn d
khddng 50 km, dd&@hnehmg NagnghBngem r@QTay Namyigoc

(70-75A 4 1'dau(15i20k m, b dchohuyii thih g ndkhdng1km.8)

g«y St ngiVRM- i94a8siang dai khiing 105 km, Bu Fult bién giiVi t

i Trungvachy t radaminbh .t ng «y dth Wimche _al.g ,. Ihgmeghiéng

thaiy %y Lo
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3233n1Tc Li©®m LMNa chmt c¢ctng tr3nh

nH \ih " achHicong trinhcdés bi/h © ilvQthanh pin “alfng, di triic va
I, sauphanbgalp HL, L §. T hontHclkah dlchbthWhi n* s thay
I” i bH quy b vQchiQu day, thanh pgin va caccht i ° u ga ehing T mts
L Bhtuyhchy veém BsB® . pEh phonghoahbvdli ub r iphanb
riim ng; thdn chifim ts v tri tfng ph khéng xwhi n, lam | tr ctpnQr L §
gcntnt  Ngletd ¢ Shctuyp adl, p ph day va cé Bl ttb ph c tth HY
tr€nig xdmkgi a HIL s ®tHIM h d &mlvsb pHogy héa hh.

Thanh pfin "alfng ch yJu g m nhiu o4 HL, L &lLvt 2 nh c¢h
nhaucphn@lvaphangp t heo T hO2019/TFBXD csa B Xay
d ng[154 (B[nhg3.1).

B[ng3.1. B[ng nmd tf phanchh HI .L §

TT | Tén MOt Chp Chp
|l p W= L §
nH L 8th d L th 86 skixtéhg théli
1 ko | " (o] §th d 8 skixtehg 3
d® ¢ ng-c ng
2 HC | nHirun g Hbihhu ¢ h 1

L, p ph : Cat M b i, cat b sét, i it dTo, sét it
do,cobrthcvd,r cay,$h, dtm. . .

Cét pha, cat i I sét, catigb ph i kém, kK
chll chHbv. a

Sétitdo, hiitdo, hirdd®, cé ch cat b
b, i, cat bé sét, tkhg thai do ¢ ng

Sétitdo, hiitdo, hirdd®, cé ch cat b
b, i, cat b sét, tkhg thai do mQn

Sétitdo, b iitdlo, h i rHldo, c6 ch cat ban
b, i, cat ba sét, tkhg thai do cHy

8 5a | Cat M b i, mau xdm ghi, xam xanhfjkchl ciy, a | 2

S i sth agb phico b cat bi, xam ghi, K} chli
chHuv. a
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TT | Tén Mb t[ Chb | CEp
|l p L Bt L §

10 |6 Cuisisth, da s 4

1 |7 Sétitdo, hiitdo, hirdldd, cé ch cat b 5
b, i, cat b sét, tkhg thai do mQn
L |8 Sétitdo, hiitdo, hirddd, cé ch cat b 3
h, i, cat B sét, tkhg thai do ¢ ng
13 |9 Sétitdo, hiitdo, hirddd, cé ch cat b 3
h, i, cat B sét, tkhg thaina ¢ ng
Sétitdo, hiitdo, b irdidd, co ch cat b
14 | 10 _, e .. 4
b, i, cat b sét, tkhg thai ¢ ng
15 | H Hangkarst Sét it do, b i it dT®, mau xam anh, 5
trthg thai do mQn
ng J/phis ®t s el silic, phong hda §
16 | 11a |nhGlUh v a, n t nTrlimth hJ/h LHEbi t m&hh, 4
céch phonghéd ri t hH# nh L
ng J/phis ®t s el silic, phong hda §
L/ il m&hh, n t nTm&h h /n i mthh
n his ®t silic, phong hda
18 | 11c | ° s phis S e $I.I.C’ p ng 3 4
nhGL/h v a, n t nTmth h Jh = mthh
ng8 Jphis ®t s e/ silic, phong hda §
L il mhh, n t nTmth h/h EREbi t mbhh
n his ®t silic, phong hda
20 | 11e |’ 3 ..m.. ® s e/h silic, prong 3 4
L/h ritimthh, n t nTy/u J}tv a
n 1 Ji tinh ' kG am teh
21 | 12a ,,§ v Ji tinh, @r:ong" 0a \va, xam tehg, 3
xam ghi, nt nGLHb bi t mthh

1 Ji tinh, X t A hi, nt nT
22 | 12b n_§ Y .’.“'T‘.”@"'“ eig, xam ghi, ntn 3
mth h /h i mthh
n v 1 Ji tink, X3am tekg, xam ghi, nt nT
23 12c | ° 3 , 4 am tetig gnt. 3
v. a Jyy/u

324HM t hXng giao thlng
Theo§ li' uth ngké ca 'S Giao théng \¢h ti Tuyén Quang (2020), nthg
| € gi ao ngh Y m@7tliyEqucl v it ngchiQudai563,77 km (QL2,
QL2C, QL2D, QL3B, QL37, QL279 va QL280); 04 fy °Lhenh v it ng chiu
59

17 | 11b
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d*i 451, 43 k'mg 3003 ,18M 4 K imi Bugrkcniva B.658,06
k m ~ hgea. Tng chiQu dai toan b mth g | il 486.138,28 km (khéng bao m
L g ng» xnagrohuyéh dotigeb thanh h th' ng lién hoan, fo [ K}
n i gi a Tuyén Quang,\ cac tnh lan e¢h ,” nglth i lién k1 n it'nh gi a cacxa.

VQtiéu chi k thud, piFn | n cac tuyh qu c | LQu LY tieu choq  *Lhe
cgh llmiQx n KEmh nh€e QL2, QIhxdh)Hch v/ p'ong kh
chd IV, V miQn nGi. VQKJ/T chll mHb * hg@WWhi n's phan hoa vi 7,03% la nirtbbé
tongnha, 32,71%lamb b° tl1ng xi Hnt i &,conHAQ,3%082% | =~ 1
mHuch phitdp trungch y/u° h th'n g ° fig®4a va trc thédn xom.

Gi ao t'mgthgn il €phattid ¢ c b trén cac tugh song L6, sdng
Gamva¥ikhuv c ¥ NaHang, chy/uphcy vehti "all ph<€hn'ghsmi du |
thai. Tnhhin ¢ h€athcg ~ fig®@b v 'ng hag khdng. Nhin chungdh
tFng giao thong_ca Tuyén Quangh con nhiu hth chjcl vQquy mé, tiéu chXn
k: thud.
33.X0y d. ng ch s Ldyha@n "vutansg ndgunyg ch st
bng tr2 tu nhon t Yo

3.31.Hi Mn & Xx ¢t nttggkihut vxc nghi °n cou

Hintthg cVhet 'ttr € - ng vamngliviguguam3nh L §n
phon v ¥%ngt ntydbg. Trorg nghiéncunay,d li uhi ntithgst "t r €
I ‘& xaydngtngh pt 3ngl nchinhsau (1) thuthd t cacnghién cu, (2) gill
' o §nh v tinh Google Earth va3j kh[o satth ¢ “alb?ag thi b L'nh v cfm tay
GARMIN 64S Tr ng phUn vi kh[o sat m r. ng 4 km vQm i phiag atim tuy/h
I “engcaotc Tuyén Quang H™  Gi &ht gkm D+O® LU km 77+200

Qua trinhkh[o sat thc "al “lc@ c hi n2 ° tlvao thang 5/2023 va thang
4/2024 nffn thu thp thong tin e § ckh §ti "t tHl kBu v c nghiéncu. TUm i
I' \th kh[o sat cac thong'svQt a | Laly, kW ‘ttrveBli u  ‘ttr, e Mh imtb
t rt€ v-  kehinhhct hlgsghi nkh. K/ qul khfo s § t'n hx ‘sdéd@gl
cng 18t L'it,r @ r ong Wid ctheo tuylh Qu cll i2;5 2 W phan
b tréntuyhl€ngtnh 189 Whin tBoAg khiuivc nghién cu. C § cWhL i
sau kifo s §akiWic® ngva hi u chnh BRag[nh v tinh Google Ear h[m Blo
chinh xac Qv tri (Hinh3.5).
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105°0'E

105°10'E 105°20'E

hu vire nghién ciru

Do cao dia hinh %
pn Cao:931 -7
Thép : -23 ~
@ s 0 5 10
coainss SIS / I Kilomet

NGOC, and offier contributers’ #°5

Diém sut trvot

—— Caotbc TQ-HG |Z
B=

?3

N

Z

=

&

o

Hinh3.5.V trikhuv c nghiéncu v~

Khlo satténtuy/hL g tnh189,hi n " hgd t
“tt a6 @1y monh , chiQu

v i nhiQukh i
(Hinh3.6). KN i

60+200xuihi nkh'i

trivd trénb d ccaoyi . dct (60-70°.B dc

“HINh36.V/ tri s

.

"t quyamdl, nv. i chiQu

"1t tré’ “@g tnh 189
Tréntuy/h Quc | 2 ghi nhch nhiu L \Wh stt rt@ §ng

21°40N

Wb §tc Ll ‘@ th ng ké
‘ttxuEhin“ t al uy

cao \&nmvhgot dce (50-65)°
“tt ph&trd trong | pv phong hdéa céhiQuday t (4-6) m,n3n
trénr L' lalgH L § Jp $étibih chdl

A o f’»/

c htthkm
d Ui C‘ttkdng 200 m, phat
‘e€httbch yJubil p HL

phong héa'ri r’c c6 ki n £ n &in tne@ao(Hinh 3.7). VQch bln, cac vitri s t
trre’tginthcolienquanfut ik2 cchohodong©fged L - Qb

mHb d ccodl pph th cvd
t rBnhiQu Bfnitrong qua kh.

L «
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Hinh3.7.V trist ‘ttlt ‘@khosatt qucl 2
M ts LWhst “ttr @€®Buthdb sungt cacngu n khac nhauCac théng
tin n " ychigni Mpli & t Aot kb[€satthc "al\Wkac minh thi gian,
quymévamc , thithlUcgatngy st "t Tréhg qua trintthu thd, cac v tri
L& ghinkth gi Y%p n @ncd vactiahotoatdinga ¢ W lisu nghién
c u(Blng3.2).
Blng3.2.M ts s kinst ‘'t i€ W[&ratSkhuv cnghiéncu

Th igian | V tri QuAy M ¢  thi'thG NguYén Ngu' n
mo nhan

Ngay km Nh 01n g &h} , thl dng M€a n lhttps://baotit
24/5/2022 163+000, st ttacketh giao théng tuc.vn/

QL 2
Ngay km Nh  V/Intl nxudhi n, kéo M€dn https:/baotir
10/06/2022169+300, dait t r ¥ircaolku ng tuc.vn/

QL 2 taluy d<€hng
Ngay8/8- HamYénlL. n [St ‘ttrad uy,ngpetM€a n Ihttps:/kinhte
9/8/2023 [t nongthon.vn

KJI qul phan tichc § cwh §t  tt rE8® L § = cknbghin ou cho thy s
khac bitvQs | “@g, md , phan b, quy mé, Ié! hinhb d c, kW ‘ttc €ng nh€
miliénh v ihi nttthgs d n gH B[ng3.3).
n&§nh Qil 8gvanmd han b, khuv cHam Yén ghinehs L \th
st ‘ttlrn@hHlv i 1 3 3Wh,lchiin 95,68%'tng s L \kh.nHb  Vih i " & hinh ndi
c a oanmblphanebmth h vdcllh ‘lc®emlacacfpt ch2nh | " m gi a
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nguy,tc Httsuvcec n~ yclyNag#uvec x« Shn D€hng v
khuv claneh ghinkdh 6L i t @b H3P2%.
XétvQquy md khi  “tt,c €cwh §ti "t c6Guy mdé nhchim €W v.i h
t I 75,54%; quy mé trung binh dim 22,30% va quy mé h ch chi/jn 2,16%. Cac
kh'i “ttqueménhtdtrungnh@tdkhuvec Y°n Shn, fir othrg€khi
trung binh va In ch y/u phan b t4 Ham Yén.
VQIoY hinhb dc,pHnl nst ‘ttx[y@atrénb d cnhantb chimt [
91,37%. Ch8,63% § ' \th con H x[y ratrénd d ct nhién Q may plfn anh
vai trWal & ®gcak c o'ni Jplgu&trinh hinhthanhs “tt.r €
VOQkiW  ‘tt,thaBkMi ph bi/h Cleghinkhgm tth€hp v "txday €
Tr “@xoaychim 43, 1 7W)ch ¢/pxiratt c8§c vEoh t at uycl €
dcln hhn HaBnkadhdct nhi ° nd ctén 35°trong cac p LHIL §
phong hthahpchifme5 6, 8 3\h) x(khdn t'cach d cb cdxén
Caclrqu L etnghpldvatihi ntronglin g . id €L ©y .
B[ng33.Thng RMWstlittri® L8 t hew qgiwg@dnhidc ki

Theo quymé TheokiWt r t#© Theololib dc
CI:(b(?uy Khol |hg‘S,v Xoay Tnh I—‘I:n Di—hg DthT nhiénl Nhanttb
mod |t rt@md) | tri ti/n | hp [dong| L
Nh < 200 105 | 49 56 8 97
Trung | 200-1.000| 31 | 11 20 4 27
binh
L.n 1.000 3 3 3
20.000
RHl n| 20.000
100.000
nkobi t| >100.000
| n
T ng 139 | 60 79 12 127
3.3.2.C se duv i Mu €N ONMAWw YNy Sna@gud/Arcg SAt

Th ctJthuthdo d i uchotisrhin “ng&t ‘tt € I[\&a ph bi/hva
cé tinh cldiph c t b i nhiQuy/p t t § cngKhac nhauCac yu f t nhién bao

63



gm H MWhidhinh, Uanb, Hl Whhinhthab d c,chl t raihd #b L
I \%h phong hodlll L § , Fh va'timhichi g U &gty  vék IhQu la
nhng Qlkiin[n h “mg€in guy HCcrm niib d chay co vai trd quan tng
'Wn ‘nhb dc Ngoaira, cacfut vQthimph thcvd ,"nlg€m€a clng L
vai tro quan trngL” i v. i qua trinh hinh thanhay phat t\ s tt r t€Cact § cng L
con'iltg®g vai .tthhhi niglaicac hd mBxay d ng, khai thadai
nguyenv © canh "h@c. tr°n s+€

nWohon nh oige h guty teckysf t S gl c h2'rchhu L « L€
thdp, X Iyt nhiQinglnd I ukhac nhatao g m:bln ™ L a hinhfnh vj ntham, d
ifuthy v.HHic cac]pbn ™ L& chdh h - angh hoa tRag pFn mQn
Arcgis10.8, vi ‘nitdhgd li udth g % (rabteBcok 2 ¢ hc tvih [Bh (12,5x
12,9 m LTm blo tinh th ng nHdltrong qué trinh'x 1y d I u khéng gian Hxbi t khi
tichhpnhiQ| pbn ™ € ngungc,t I vaditric khacnham i Whlhh t €hng
ngvimtm¥@d liucogiafrticungmtv t r'édly. Wucaclpbin ™ ¢ - phian
gili k h™ngnijihtdob lc h if & kEdh /Jlsaist2ch |1y trong
trich xudigiatr,[n h ~ m¢@h L ¢hinh xac ca m6 hinhAl (B[ng 3.4).
B[ng3.4.Cacyuf [nh “Mgeist 't l ‘@ xem xét ch&hu v cnghién cu

STT|Y/ut Inh “hge T '/ n|Ngdnd Ii'u
phan gili
1 n, ¢ a cahibh 12,5 m MO hinh S L, cao (DEM)i USGS
2 Goch dc 12,5m | Trich xudit DEM
3 Hinh dang ©mHu 125m Trich xu/it DEM
4 Hengb dc 12,5m | Trich xudit DEM
5 Ch's th cvd (NDVI) 12,5 m dnh landsat 8 (L ngay
04/04/2024 L'/ 28/04/2024)
6 n, Xn “ahinh (TWI) 125m | Trich xudit DEM
7 S ¢ mthh dong chy (SPI) | 12,5m | Trich xudit DEM
8 T2ch |1y d, n|125m | Trichxwt DEM
9 Leng me€ea trurnl25m |[Cc KhrigThy€ vin
10 Cc KhrigThye t 2010tr

Leng mdén 125m |14 L oOy)
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STT|Y/ut Inh “hge T I'/ n|Ngund liu
phan gili
11 nacHd 1:200.000| C ¢ "axchdlva Khoang &1 VN
12\ khorh g ¢ Mg tigay | 1:200.000 C ¢ " anchiiva Khoang B VN
B 1ye IUh  °lhe@giao théng | & B, Néng nghipv ©~ Mtng t
14 Kholn g c/fesdngsli | & B, Néng nghipv ~ Mtng t

Trong qua trinh x Iy d_ |i' u, cac yu f co tinhlién t ¢

gocb dc,l @ g

phan nhémtL -

mea ,

nlh ol a hinh
VA 88t chs S h nlge phanlpbagp h €hn g
phapL \Wh gay t nhién(Natural Breakp[156.P h €h n g

x rf canhlgii phan chia giacacIpgiatr. “iv icacypt

I « ° dpBan 16l s/b
LJh séng sui, kho[n g

. p

giatr nay v n

I «

n fn€’ tha cid khdn g ¢ Bic Hgay, khdng
¢ B c HheXjiao thongac gia frl> ‘& gi nguyén vi cac

mang

giaagt s tfnswHI[157.n ©y

cho

L -

3321lni ¢

ao

L Ma

h3nh

Tdrdrgrivoa phon 1| o
Ngoaira, miquan h gi acacyuf [nh “me¢ Whstl itr €L &§nh
| ©  phehq gk °plhi§hprh nogl, h i

prhif®@pig@c , I h “hmg€atng|p ki nt nlyragt

cach

t.r €

ph8funhyatqusg

n, caolahinfn h " Mg ct/p /& Qiki nkhihdli(nhit  ,L"h & m<ea) ,
LHo Wb thfm ph , qué trinh phong héa vakh £ ndg trubhg dong cfy bQmHy t

trégp/ptic

‘n ‘nbcab dc[159.B[n ” L ‘& phan I&l thanh 6 | p

g m: (-23-46,872 m, (46,872108,654 m, (108,654204,759 m, (204,759346,599 m,
(346,599533 mva (533931 m.KJ} qul phan tich FR-ho tiy | p . EBao thyh nhdl
(-23-46,879 mc6 gia tr FR = 1,545 phn anh cac khuwc thgy  trhge | -

h@ hd-b ving chandc tichy valiutrirled b « o

ttng ngut@Poehcd.

3.322G- ¢

Goc b d c(gécnghiéngd d c)lam ttham s quan frn g

by

d Xc

trong

t hung

h ¢ a k hi€nlantga |

c hts't € HBy[ut nayphlnarhtr ctipl, d cga "alhinh[159. B[n ~ L
L ‘@ phanlod thanh 6 |p: (0-6,700°, (6,70013,403°, (13,40120,103°, (20,10%
27,410°, (27,41034,765° va(34,76577,662°. KJT qu phan tich FRho thi
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st “tirm@mtd trung | p5(27,41034,765° v i FR =4,991phln anh khéng
b dcd mA’ n ‘nbvOmHut nhién vatrangvi géc b d c pi bi/h theo thit k/]
tal uryg L ao thitng. Qig8cbtdrctPhhcl " o s©u t ha:
3323H3 nh d8ng bZ milt
Hinh dang ©@mHuph[n &nh hinh thai,a bkQmHs “a hinh, cunglgh thong tin ¥
chl tracTii 16m[160. Hnbit,cacdh g'al h3 n h® nlg» no -t fxechth €
n& m<eadlivuTi, trong khicac §hgTid chu t &gxdilmon. Bn = L
I ‘& phan 181 thanh 3| p: Ldm (<-0,05), ntbb3ag (0,050,05) vali (> 0,05). K}
qul phan tich FR cho tiy | p 1 (" a hinh I6m) cdR = 1,43Zao nitdl, ph[n  § kbh L
t r ‘@m binh & trung dong cfy bQmtbva ki n £ n gXng ic a ong lam pi@
lc kh&nga Er €98, Hit t r @kig | ggh th ¢ vd suy gfm
(Ph | c 1.

3324H ang by dXc
Hengb dc( h@dc)lamtyuf quanfrng L § nhh &iw@L X¥n
G a Hlthimth cvd, phan bl @ g m<ea't vtheo miglel. C §my khace
nhau cé tivba JJ's t h & ykhat nhauB[n ™ L ‘@ phan I3 thanh9 | p bao gm:
MHbag( C8WhcidgiaframyBd, ntong nB ng, ning Nam, Nz
TayvaTay Bdb. K/ qu phantich FRchotly nguy ¢ dacandtd trung H
|l p3(nt n gy vBFR>1,708 pnanhmiliénh gi a HI* Wh khi ki ,"a hihh va
s phanbc § axh gti “t(Phe. c 1.
3325Ch= sX thyxc vot (NDVI)
Ch's th cvd phln anh mat | ¢ a tm ph th c va [164. Khu v ¢ co gia
tr NDVIthgd trig €| p ph th cvd hobl p ph b suy gim, & JpEkh!
ntnglHkémvadbt § cngli  m@adbldong ciy bQmHu Bl ~ L ‘&
tinh toan t [nh v tinh va phan I8 thanh5 | p: (-0,3300,114, (0,1140.267,
(0,2670,37, (0,3760,469 va(0,4680,704. KJ} qu phan tich FR cho i NDVI
thu cl. p 2(0,114i 0,267 cé gia tr FR = 2,518&ai ntliphfn anhmc | §t ‘ttr €
|, nnrdl (Ph | c2).

3.326ni *m LMNa h3nh (TWI)
n, X¥n “dhinhlatham s phfn anh kffn £ n g _ va&pbadh bt Xn¢akQ
mHy “ahinh[63]. Giatr T WI ¢ ‘ang chtrehc& khuve cQkibgi Xnl n
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h hB[n ~ I ‘& phan I&! thanh5 | p: (1,0105,119, (5,1147,167), (7,167
10,185, (10,18514,410 va (14,41031,915. KJ} qul phan tich FR cho ti TwI
thu cl, p 2(5,1147,167) c6 gia trFR = 1,288ao nitd, ph[n &nh khuve ¢ Xn L
"ahinh trungbink/h pv il pphthcvd t h€da ngca hoo'nitin g€
' @ ki nchoquatrinhg ‘tt (PRl c1).

3327% ¢ mi nh d, ng chdy (SPIl)

S ¢ mthh dong chy tb ral ¢ x6i moén ¢ a dong chy bQmHu Khi kjp h p
vicacyutf 'a h3nhcad€nl Im&ascithhdongchytr thanh
mtyuf t h¥gstl rtedlr §163. B[n =~ L ‘& phan I3 thanh 5 | p: (0-
674,237, (674,23%73202,627, (3202,6278427,966, (8427,96617530,168 va
(17530,16843151,18% KJ} qul phan tich FRchotf hi n " nhg&t “tt x[y@a
nhiQu nhEl* | p 1 (0674,237) vi FR = 1,009ph[n anht r o gki n’khu v ¢
nghién cu, cackhuv ccéscmthhdongchythp c 1 ng c:t ntgti§ c h
Li k= mutfdBici khac(Ph | cl).

3328T2ch |1y d,ng chdy
T2 ch | 1[yphghanhiin & dytrurig va éh truyQr e €8n IQmH "al

h3nh. Qu§ tr 3[ndothit 2hcie ol Nl pon vB bin, gt IE b d c,
hh “fg@€cti/p /Jthinhthdivamc  n ‘nica "aé&c[163.Bh "~ L&
phan 161 thanh 6 | p: (0-147), (147-636), (6361707, (17013842, (38428179 va
(817516139. K/ qul phan tich FR cho it st~ t x[y@a nhiu nHl" | p 1 (0147)
v, i FR =1,014n @ nay cho tBf, mbdiucackhuve c- t2clylinl yc€d,6 ng
coilatnXy nguy ch c a@k nth btHkhu vicmghi@ngcu dag viri
c- t2ch [ythgyphasinhfin ‘chp®t "t (PhE, c 1)

3329L_ 1t ng m_a trung b3®*nh ntm

Léeng meatyuf quamirng L §nhn tgs¢8 r ekl §164.

ntobitkhikfh pvi cHcWhidahinhidli t Bgcal’h€ m€a ¢ ng
tr nén ré rt. Bln ~ I ‘& phan I&] thanh 5 |p g m: (1709,6991787,91) mm,
(1787,9111864,619 mm, (1864,6191949,528 mm, (1949,5282023076) mm va
(2023076-2126,349mm. KJJ qul phan tich FR cho i |. p 5(2023,076 2126,349
mmcoégia tr FR = 2,318ao0 nidl, piin anh mc | tptrungcaoca ¢ §festl i
trt€ tr@kig hi® mea h " hg nmysOO nn@h | c ).
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33210L_ tng m a tron | an nhmt
Leng mé@annphin §nhgcn@ai tL a ttkhomgdhim

gianc U'nhvalamty/ut k hZ ngttey vchln h “tg@® cti/p Jkh
ntniyraxt 't ri® 6. Bfn ~ L ‘& phan Id] thanh 5 | p: (107,204
111,814 mm, (111,814114,75F mm, (114,757117,496 mm, (117,496120,069
mm va (120,069122,363 mm. KJ} qul phan FR cho #f | p 5(120,069122,361
mm c6 gia frFR = 2,421 la cao nhdl, ph['n &nh khu ve chun h * g€ a cac teh
m€a’  ncg€clao c¢ - mhgru bt dhelmm h hn WoSvn cic kau
ve khHmtkhikihpvicacyuf bl i n hdel b, | pph th cvd
suy gimhabdil  t rakhdr irSe (Ph | ¢ 1).

3.3211lnMa ¢ hmt

n‘actigi vaitrd'n nbb dc,vithanhpfnvadl t HYidh & ° mge

tr ctifp /)L Kt 2 n[M65cThy nhidn, s” n "nb t ng tAAEON ph thu ¢ vao
nhiuyut k h § ¢ "aHin thth ph th cvd  vQ@ ki B i m®ang nghién
cunaybml lacHl&s dnggm13|p:B'ng Shn, HarGiang,
Khaol c,MiaLé, N\dn C - |, Ng©n Shn, N Vai Chua, Nui
Séng Ciiy va T ng Ba(Hinh 3.8). K/} qul phan tich FR cho iy st "t x[y@a
nhiQ nl | p "alcHiB ' ngS h nigiatr FR=6,773 pfin anh mc | tihdy cfm
caocalp nTiyihin "nggt  tt(Hinh3.9).
104°50E  105°0E  105°10E  105°20'E

22°20'N

© Diém sut trwot N
- = Cao tbc TQ-HG A

22°10'N

Pija chat
&P Hé tang Bdng Son
o Hé Dé tw
#P Hé Tang Ha Giang
L <7 Hé tang Khao Loc
& Hg ting Mia Lé
a® Hé ting Nam Cé6
4" Phirc hé Ngan Son
& Phirc hé Nui Chda
&7 Phtre hé Nui Diéng
&7 Phirc hé Phia Bioc
#* Hé tAng Pia Phuong
[ <7 Phirc hé Séng Chay
&7 Hé tang Tong Ba

22°0'N

21°50'N

Esri, Garmin, GEBCO, NOAA
NGDC, and other contributors

%

Hinh38.V t r 2 Wh§t "tthe®h tfn g a¢hdt [ 1:200.000
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=T s’ tf—Bhufph trtm s_t tr€ t tr°

Hinh3.9.BiW “ 1 s tfn siHitheo h tfn g'adtil Whigt °t, ¢ F£1:200.000
3.3212Khod ng c¢c8ch LAn Lot g«y
C§ ¢i Ltlhay hinh thanh tqua trinh kih t 't ry €b ra nh ng vang Yy

trény Tr 8HL Nmn groLVihhay lamgimkhint ngul chakhi HL L §,
ttb Qikin cho me€ea, cnfmtha@nkp t P§pGoatribh el n nh
[166. B[ “ L ‘& thanh& v i 6| p: (0-100) m, (100-200) m, (200-300) m, (300
500 m, (500-1000 m va> 1000m (Hinh 3.10). K/} qul phan tich FR cho t, s t
t rt@yranhuni® | p3 (200300 mv, igia tf FR = 1,91QHinh3.11).
104°50E 105°0'E 105°10'E  105°20'E

22°20'N

© Diém sut truot
— Cao téc TQ-HG

22°10'N

22°0'N

Khoang cach den dirt gay
& <100

a 100-200

& 200-300

&7 300-500

#F 500-1000

L &7 >1000

21°50'N

Esri, Garmin, GEBCO, NOAA
NGDC, and other contributors

Hinh3.10.V t r 2 Wh§t ‘ttheekhdn g c Bc Hgay
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pa

= mmT s’ efPhfubtrtm s_t tr€ t tr %n
>
N
T 2.500 355
(T O’
30 ’®
> 2000
w3 25 )z
2 1.500 20 z
(@
N
1.000 15 T
© x
10
0.500
5
0.000 - 0

0-100 100 - 200 200 - 300 300 - 500 500 - 1000 > 1000
Kholng c8&ch L/Jn L.t g«y
Hinh311LBW ~ € s tfnswilkhdn g c/Bctl ¢ Whst L'it, t F1:200.000
33213Khod ng c8ch LAn L_yng giao tht!ng
Hot nxdydng me gi ao  hgh hibjgtthy @& n nbcab
dc, do qu§ t mgkanmthebVicicb ct abuiy hFel Wahnhtas i L
gi a Mtknygch [63.B[n ~ L ‘&phan Id! thanh 6| p: (0-100 m, (100-200
m, (200-300 m, (300400 m, (400-500 m va> 500m. KJ} qu[” phan tichFR cho thby
hin “hg&t “txy@vit s tfnswiicao nid® | p 1(0-100) m v i FR = 6,040
phfn & nhngtrgwpgavicxaydn g wg@hll d cgn kQPh | c ).
33214Khod ng c8ch LAn s!'ng suXi
H thngsbngsu L - ng v aingltiv | quégtink xoi mom vaah
chuivd liub dc,t L -[nh “mg® cti/p /s " n "nth a Hinh khu vc
[167. B[h “ L ‘& phan I81 thanh 6 | p: (0-100 m, (100200 m, (200-300) m,
(300-400 m, (400-500) m va> 500m. KJ} qu[ phan tichFRcho thy, s t "t x[ye
ravit s tfnswicao nidl’ | p5 (400500 myv i FR = 3,419%h[n anhcéac ving
cach xa séng Siic 1 mi@n X1 nhiQin g u ys tc ht (PRl ¢ ).
333 Quyt r3 nh ph©n v%%ng nguy c¢_ SAt tr_ 1t
Phon v¥%ngtndgude RfgAE ‘&ti/poch n h thaintoan
phanidinh p h ©n, mrcténgambhinhlax § cmhifiquanhl'n h° rg€
gi acacyutf 'a h 3 achd khildu va's phan b khénggianca ¢ Sdtstl |
t rt@WImblokh[nt ngdngthctinquytrinhthifldp m: HReéxah L€
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d ngt h” n hcobinhtH®h3.12).Cacb& t r ong gqouhychintrénnh L €
c h' tish A p phfn mQn Arcgis 10.8 cho x Iy d i u khéng gian va gin mQn
Pycharm 2023.2.8[n quy@ mi n phi cho giao_ dc) L!Wkay d ng md hinbAl.

Quy trinh xay dng lin “ p h ©n v ¥%n g t n’4 b’y Alcbko gsn 6
b & sau:

(1) Thuthdbd liu fwvao: Tngcng 1@Ostl ittr @ ‘«c xdce
I'nhd a trén K} qul kh[o satthc "alk/lt h p v i phan tich[nh vi n tham va
tailiuhin ¢ - . W8 c'ttlka&hn [Mblo t 4idim cHo toan tugh,
baogmcacdh g'al h 3 adibiva jhantichts tfnswigia ¢ §estl |
t re®@ icac|ptrongyut [nh “hgeCungyi 14yt nh "he &€
thuthd. Caclpd liu k h? ng cg ilgahnv, il @han gfi (12,5x12,5)

m trong pn mQn ArcGIS 10.8.

(2) X ly va phan chiadli u: Cac) pLUnhdhg? _il€e chupd ~ilsang
dchgdng s liut h emh dhig excell . ¢ s v ) ,  cshakX hodd: Ii' Wwtkeo
ph€hng pMagStale@knong giatr[ 0, Wranhtin °ngRais [169.
Tdhd lfubaogm 2 7Véh, Lt rong WMhstcttr €adh «hi W) v~
khéngst "t r ‘© n h « achi@ ngé nhién@hanh haip: 70% cho hth luy n va
30% cho Kith ch ng niAm [thblfofi  ©u dotd rli°umusitluy n, trong khi v
duy tri ki 'n £ n gg quat hda tréndi' u ¢ h r@ahs).tCach tip ach nay khéng
chgi “p L8&8nh gi @swkdh@®eda gntarh3mih miWkiwh, n |~
trahin " ng@uakhp.

(3) Xay d ng va hish luy n mé hinhB n mé hinhhc s ©aéap i § bao
g m ANN, CNN, DNN va mé hinh /& h p CNNi DNN. Qué trinh hkh luy n s
d, ng k thud Grid Search B h p xac thc chéo 10fin Wi  tBam S.

( 4) @i&@md hinh va phan tich SHAP: Cac mé hinh sau kkitHuy n va
kiwhchng "¢ €L 8§nmgcacds:b AUC/ ROIC2Z nh, nhEc, LL
Llohiu. ‘ngthi , ph€hng p&as@n GWHIN Fhichirec | [nh
hangcatngyut LI'fuvao trong qua trinh dodo

(B) Thitldpbin “ A h ©n v %n gt ntyKARquU «de sidl fultat mo
h 3 nwhi/fidpbln “ A h ©n v %n gt nty 0@ giacirb ‘Gsphan Ié thanh
5chbd | Khac nhaurlithbp, theh, trung binh, cao vadtcao.

71



6)Kiwhchng v~ LEBnHB[mT Bh®n ving okihy ¢ h
ch ng bag cach so sanh v ¢ Bfcs t L itt khé@®g tham gia Hih luy n mé hinh.
Cacchs kiwhchnggmt s tfnsiivapfn t [tk mtrs€

| 7
I'| Dir liéu nghién ctru:139 diém sut truot, |
Buoe | 14 yéu t6 anh huong | Buéc 1

' L \
i Mb hinh hoc séu ‘ o |
I |
| Grid Search “ -ANN } ! |
|
| (CV :10) -CNN | | ‘_
! DNN b ‘ | Budc 2
! | -CNN-DNN ' |[ Dirliéu hudn Dir ligu kiem | |
! = } ! luyén 70% chirng 30% }
I Tham s6 mé . s L ~ |
I .14, oz [ Pao tao mo hinh T
I hinh tot nhat |

Bdnh gia do chinh xac ciia mé
hinh, phén tich SHAP

Péanh gia do chinh xac ban do
phan viing

Xy dung ban dd phin ving

e ——
e
I
I

I

I

I

I

Hinh3.12.Quyt r 3 nh ph©n _v Y%t gi€nl8®AIb c h s
34K/t qul L&nh gi & hi u s utlng pmas vamg® nh t
nguy ch s_t tr€ t khu v, ¢ nghi®°n c¢c._u
341Hi Mu sumt Ikhwa mAngdE ck8c ch= sX L8nh

(

Tr ong Yghusluy nthousttica ¢ §c mic H38mth (Bf®S§ t he

3.5). KJJ qu cho tiBf mé hinh CNNDNN c6 hi u silv ‘@ tr i so v i cac mé hinh
con K. G thw/CNN-DNN c6 $ | “@g (TP) cao nHila 93, trong khi CNN chi't%
83; ANNvaDNNcos| “@gln 13885 va 84. \pam tinh tlat (TN), CNN-DNN
c6 $ | “@g cao nhilla 88, tip theo ANN 14 87, trong khfcC NN v~ @ NtN L
86.n"iv.i d<©hn [(FR),TCNNDNN ¢6$ | “@g it niilla 8, trong khi CNN
la 18 va ANN, DNNfn ° k13816 va 17. \pam tinh g (FN), CNN-DNN va ANN
cOKpqu thep nttilFn "kl © 9 v~ 10, tr@AylKREW CNN
tréncho tiBf CNNiDNN nhchdin L %n g nglBpest t it @eenhdl

VQgidtrd b8o d<€hng G/PFORN-DNNah gid titcho nidl 1a
92, 08 %, c aGNN la 8289%, wong/khi ANN va DNN cdkqul gfn nhau

Ifn "t€l " 84, 16% v ,6 gi8tBd bab &M (NFVREaCYNDNN
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4 90,72%, nmh hhn ANN |~ 89, 69% v~ CDNN |~ 8 ¢
clng ndy [ SSTObhvd(SPE)cao i Ifn °I1391,18% va 91,67%,
cho tiBf mé hinh cé scanag f tgi aki'n £ n ghdnncacgiatrd b 8o d<€hng
vagimthMWid bdosai. NnL - , -BDNNUQL ¢hinh xactng tHA{(ACC) cao
nhi | - 91t,t[41%,th‘@\NN | - 86, 87 %, DNN |~ 8
H s Kappa (K)caCNNDNN c | n ¢dlvad gidtr 00888, plin anh mc L
t ©hnmy cab giad bao va thc ] trong khi CNN ¢6 gia trthbp nhi [a 0,707
va ANN, DNN Fn It 180,738 va 0,717. Ciicing, CNNDNN ¢6 sai § (MAE)
va (RMSE) tigd nhHi la 0,086 va 0,293 trong khi CNN c6 msai S cao nitdl 1a
0,146 va 0,383, con ANNvaDNN cdllgu't €hng L<€hng nhau.
B[ng3.5. Hi u stiic a cAc md hinkhis d ngldn ™ L'achilt | 1:200.000

Quatrinhh u bin | u Qusg tr3nh ki

STT Tham

CNN- CNN-
CNN ANN DNN CNN ANN  DNN
DNN DNN
1 TP 83 85 84 93 35 35 37 40
2 1IN 86 87 86 88 37 37 38 36
3 FP 18 16 17 8 9 9 7 4
4 FN 11 10 11 9 5 5 4 6

5 PPV (%) 8218 8416 8317 9208 7955 7955 8409 9091
6 NPV (%) 8866 8969 8866 9072 8810 8810 9048 8571
7 SST(%) 8830 8947 8842 9118 8750 8750 9024 8696
8 SPF(%) 8269 8447 8350 9167 8043 8043 8444 90,00
9 ACC (%) 8535 8687 8586 9141 8372 8372 8721 8837
10 K 0,707 0,738 0,717 0828 0675 0675 0744 0,767
11 MAE 0146 0,131 0141 0086 0163 0163 0,128 0,116

12 RrMsE 0,383 0,362 0,376 0,293 0,403 0403 0,358 0,341
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KJT qul kiVkh ch ng md hinh CNNDNN ¢6 hiu st v t€i h hinong Hu
hcacchs L 8§ n h _ghW&NN-DBIN co giatrd €h n g dt(PFPhnhiQu hHal
la 40, trong khi CNN va ANN Ia 35, con DNN 1a 37Qujia ti am tinh tiet (TN),
DNN cao nitdl 1a 38, tip theo A CNNDNN |~ 36, c, My GR/N v~ A
CNN-DNNcos | @ g d ‘€h n[gFP) tEinhiiv.g 4, cho thsy mé hinh nay it
sai § nhiikhid baa CNN va ANN cé s| “@g cao nkilla 9, trong khi DNN [a 7.
VQs | “@g am tinh di (FN), DNN c6 K} qu thib nhai1a 4, cho tl mé hinh it
nhfm D cac gidtrt r ong khi  CYNBRags 0 i VAINONN-DNN, FN
ttngsmkb® nd% L ©y | ¢h proé hihstb ng thindeo nitdl . Qi nay
chotty CNN-DNN ¢ - . nxgu @ueltd ®m aoh2 nhnghfcd€E€bogtr
t 2 nkbcicd, LnhdsLo&§n sai dnrehlh§Wah EOR i thipi
nhiitrong b n m6 hinh. Tuy nhién, cachiicdh thdhtr ngnaykhip - m®  h3 nh ¢ h
baoquatit ‘Eeécmu d<€hn g kot 2tnri€med khéthikh di n, b6 L
strm@hpamtinhg( FN) cao hhn

niv igiatrd bdod €hng ( PH @YN-DANMNst did thcao nidl90,91%,
thwhi n  thinh xac cao riiitrongd baogiatr d €hng. CNN v “thBANN c -
nhHlla 79,55%, trong khi DNN la 84,09%Qdiatr d baoam (NPV) cho tBf DNN cao
nhil 90,48%, CNNDNN c6 gia trthepnil | © 85, 71 %, trothg khi
88,10%. \QL nhdy ( SST)Um dchoNkiB0,24%, con CNEDNN ¢ LHo L
hi u (SPF) cao riti 90,00%, cho Bt s can bagftgi akiH n £ n gh dnnlgia tr d
baod ©h n g[mthiW d gbosai. CNND N N ¢ chinhlxac tng tHA(ACC) cao nhil
88,37%, cho thY m6 hinhd baochinh xac ndl CNN va ANN c6 ACC thp nidl
83, 72%, tr 6t87R1% NgoairB, KN NN c [ ng Kappa cab nfi
0,767, th\hi nm ¢ _ fihu A p cao nkilgj ad baova th ¢ ] CNN va ANN cé mc
thpntdl 0, 6 75, t &0,Ag. \Qsdi $, CINNDNN d6 sai s (MAE) va
(RMSE) thgp nhdl IFn ° 11380,116 va 0,341, cholghsai § d baonh nhil CNN va
ANN c0 sai S cao nitfl0,163 va 0,403rto n g k H4i0,173 ¥aND,338.

Phan tich sai'smé hinh CNNIDNN (Hinh 3.13 vaHinh 3.14) cho thy sai S
d béo trénd i uhubh luy nvad i ukiwh ch ngriinh . " mefn suHl tich
| Ty ttngingsasthgh BW ™ th ¢ | §ai$ theomd d ang nlnh,
khong xudl hi n giatr ¢ c tr.

74



- 100 301 - 100
90 251
z (b) N
80 ¢ 50 4 - 80 =
N o+ K-
L 70 E \‘g E
T 215, =
F60 & AT 60 3
[{o] 10 A c
- 50 "~ i
51 L
L 40 40
= 0 T T T T T
0.00 025 050 075 1.00 0.00 0.25 050 075 1.00
Gia tri sai s6 Gia tri sai s6
Hinh313. T s tfnslvafnsitl t 2 ch | 1 y-DNNt h3 nh CNI

s d . ngd li uhush luy n (a) va kixh ch ng (b)

i

75 100 12 50 175 200

(@)
50
S8 lwgng mau
(b)
1.00 A
ST
2 0.75
a
38' 0.50 A
~§ O 25 -
s - U u
20 40 60 80

0.00 A
S& lwgng mau

1.00 4 —— Sai §6l

et

0.75

- 0.50 A

¢ dé sai s6

MU

0.25 4

0.00 +

0 25

—e— Sai s6

Hinh3.14. Sai s mo hinh CNNDNN s d ngd |i u hust luy n (a) va Kikh ch ng (b)
Kfgu L 8§ nh "gsuc a®imo hinh hc sau (CNN, ANN, DNN, CNN
DNN) théng qua chs AUC/ROC (Hinh 3.15). Trén d |i' u hush luy n, md hinh
CNNi D N N & gia tr AUC cao nlidila 0,97ti/p theo l1a ANN (0,92), CNN (0,91) va
DNN (0,91). Trérd, i ukih ch ng, CNN'DNNti/pt ¢ Glhi u sudicao nitdlv, i
AUC 0,93, trong khi ANN dim xu ng con 0,89. Hai m6 hinh CNN va DNN gh ¢
AUC" n "nb, fn " 180,91 va 0,90. B qul CNNi DNN la mé hinh c6 hu suA
d béo caovat tnhiitrongs ¢ § ¢ mt! " dsd sahh. L €
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L~/ —— CNN(AUC = 0.91) L~/ —— CNN(AUC = 0.91)

0.2 ANN (AUC = 0.92) 0.2 ANN (AUC = 0.89)
‘ —— DNN(AUC = 0.91) —— DNN(AUC = 0.90)
P —— CNN-DNN(AUC = 0.97) —— CNN-DNN(AUC = 0.93)
0.0 4 : . . . 0.0 4 : . . .
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
1-do dac hiéu 1-do dac hiéu

Hinh 3.15. Phan tich AUCROCs d ngd i u hush luy n (a) va kivh ch ng (b)
v ib[n * U'acHit I' 1:200.000

M6 hinh CNNDNN thwhi n hiu st “vteinh khfntngh & <€u
LWhgadhaikipntrticCNN v~ DNN. Tr ofrgt llglyhkuQUEN c -
d Ii' u khéng gian bhg6| @©(raste) gilp phathinvatnghp cic tlk, €ng c
b quanfrngt d liu Flvao,t L - xXrhecackhuvctiQnXy nguy ch s
t rtrong khi, idHhtric nBINo s&ucokfin b n'g He €c mi
quan h phituyhphcthp gi acachbin F v Hobjtpiihpvicacd liu
L n v Q[&69.¢Vhdtich A p hai ki trac nay cho phép mé hinh CNBINN
va khai cthangtmkhbnggianch,v ahc ‘lt€ckc tlk €ng t o~ n
va phituyhtrong d li u[170.

Hi ugucaméhinh CNNDNN °Et®\hi nquacacchs L §nh .gi §, Vv
gi4 tf AUC cao niiditrén ¢ d |i' uhubh luy n (0,97) vakwhchng (0°n®@3), L
thisaisd b§o cHpnhitranh$ c §c m?! ° tisb sédhh. K €& nay
phu h p v i nhiQi nghién cu  tcr @ ©y  ldxhi woelic a m& hinh CNN
DNN trong céc bai toan xly d_ li' u khéng gian va phan $phi tuy/h ph ¢ th
[17]. Do LiDNNCHKMmlamdhinhphilp v " ticcdy tring phan
v ¥%An g n gtu ytt réie Edhu ¢ ¢ nghién cu.

342Ph©n t2ch dnh h_eng cva c¢c8c yAu tX b

BiW ~ Bia tf SHAP trung binhthinmc | [n h * g€ a cac yp t
'fu v Jha bl§ o n g by tt@iEh346). Cacyut L ‘& xPp hthg theo gia
tr cao h higlnchh'og@nh h Wt quanirngnidl  rig | @@an
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nhelv i gia tr SHAP trung binh 1§+0,11), cho thy t &g cadnkl hls xuHl
hinst "t @/p t heongl me€h €t r undys bdcvdlQneagida v -~
tr SHAP trung binh 1&+0,) chottBf [n h “h ¢ L @ijgs xkkihinst ‘t.r €
n Q@nayphohpvinhdh ‘'nhrag ngé m€a | ° nguy°snt nth@h ch
Leng meal I m ngt niggdgim  bQr¢a HI[177.
Lwgng mua tran I&n nhat +0.11

Lugng mua trung binh nam H0L

Chi s6 thyc vat $O1
K/c dén dudng giao théng 2007
Do cao dia hinh +0.07

K/c dén dut gay +0.05

Dija chéat AODA

Hinh dang bé mét +0.04

Hudng beéy dbc +0.04
Po6 dm dija hinh +0.04

Gdc b doc 0

Tich Ity dong chay @ +0-
K/c dén sbng sudif| +0

Strc manh dong chay | +0

0.00 0.02 0.04 0.06 0.08 0.10 0.12
Gia tri trung binh SHAP

Hinh3.16. BiW * ia tt SHAP trung bintkhis d ngb[n ™ U'a crit |
1:200.000

Thim th ¢ vd gidp” n 'nki cad d ¢ bag cachcng ¢ LHIbYg r va gim x6i
montQnHb . D nglkhuy ccotimth cvdith hnb git  ° thr KE73. Khahg
c § c/h " lhe@iao thongy ~, céiol’ a hinhcé gia tr SHAP trung binh 13+0,07) cho
thby qua tintxdy d ngtuyh €lhg | " mi tdhcayw hli °n | Tmbt g nxg k h
rast "t[i74  caolahinhv " Qikiinthitis] t n aQylpop phn gay ras t
t rt@75. Khang cach/h L. t gdy c6 gia trSHAP trung binh I&0,09t r onga khi L
chil hinh dang ®mHL , . ndib€d ¢, | Xn “dhinh va goc bd ¢ LQu c6 gia fr SHAP

77



trung binh [¥+0,04 thwhi n[n h “rg®aphi "iLihin “~hg&t °t Nhégyl
tn"y ‘lchaota€lachn h ‘dgen h FHs i ‘nhcab dcvas chup
L ngca m[@&76. Tuy nhién, ichl 1dpng cliy, khdn g ¢ / eomgstli vas c
mthh dong chy c6 gia tr SHAPgFn (0), chotigl2 t  n© § ¢ n B¥d[g h v iyglei
vihin “hg&t °t. Nh#d chungthéng tin nay thcs cé gia tr L' iv, i qua trinhcli
thi nL, chinh xac vakpn £ n Gthiahic a cac md hinhdbdost °t HIE

Bén dhh phan tich gidtiSHAP trungbinh ph€hng ph&8p SHAP
L&8nh g/t 8t @&duwiatngiyut WhkFgu d baoc¢ca mod hinh théng qua
phan b giatrf SHAP catn g Wid Ii' u(Hinh3.17), m i d& chah trén bid ™ I
biWith mt Whd li uva maucac dall chiain biwi th gia tr t ‘€ h m@y v i mau
xanh lam BiM th gia tr thep v~  miWiuh gia tr cao.KJp qu chol “@ g m<€a
trch | nnival€ng m€a trungt §eéngdao nttd LA ¢ oot fim
ra ¢ a mo hinh, vi hfu W} cacphan | p cao nitfithu cgiatr SHAP dhvig .
ch's th cvd, khdn g ¢ Bc HheRjiao thongv ~ . cHol’ aphfn | n cAcphan
| pthipcé giatr SHA P d ®@Bumay hoan toan phd p v i k/} qul phan tich
t Stfnsil L ehih hter € -, kht ¢ §cnliea a bahibh thp
c6fn h “mgenntd J/hist “t.r €

Ng@ld khofn g cABc lt §lt glayghi hiih dang @mk |, | ngbe
dc goch dcval, ¥Xn "dhinht § cn gl t €h AT dul Lfu ra ca md

hinh,vi ¢ @cd |4 tfir ng xung quanh cac giABHAP.Tr ong <d i L -

mthhdong chy, t 2 ¢ h I[ylvy khdin, gn gc Bealdng db gia trSHAP am
chotibycacyput [nh " tg@inh vac - x ogldam@m d bao ¢a mé hinh
vQs xublhinst ‘tt rHie

Nhin chung, phan tich SHAP chash "h€ med nnhdll ," nlg€ mea

trung b3'mhth avdnkhdngh c fic hing gi ao  tchatoagl v~

hinhlanhngyput c6fnh "mg€nnidl t he o @ nayhcd th gili bnii
cacy/ut kich hdthotoy/ut ¢ -, blpthiénln ‘tng®ibd hhpicdsso v
bhnifn g 2 t'i. Cab iy nlhl€@gm<€a h dngcékyjo " Lhégiao
thdngd b ¢l miquanh chtbchEv ihin "ng&t ‘ttr € NI @Quf La
chidituy gi vaitro mitfngvQc h Jjedh | T, n h @mwyd i uw ménhinh p h
¢. thwW4 cung ¢ it thong tin phan ld  h ¥an/figlatr SHAPthgd h hn
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Lugng muatrung binh ndm o e o 8 B2 Wighe off = -
Chi s6 thuc vt ¢ oon Ve Apmdadse | GfReprs. . -
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bja chat wwe a0 g PHE 0 0ne
Hinh dang bé mat . ‘W o
Huéng bo déc o e O e s
Pd 4m dia hinh . X
Goc bér déc . ........’...... .-
Tich lliy dong chay . l
K/c dén séng sudi . -.
Sirc manh dong chay I

. T . : : . : Thap
-04 -03 -02 -01 0.0 0.1 0.2 0.3
Gia tri SHAP

Hinh3.17.4n h * hg@a trén gia irSHAPkhis d ngbln ™ Uachilt |
1:200.000

35.X©y dbfnng LY nguy ch s_ t tr€e t Lblt L§

351.XOy dixmgL® pm@muyv¥ngsAat tr_ 1t Lmt LS§

Bln“phon v %ngt ntylaush pRoinkh@g gianthhin nguy ¢ h

xX[yrahin “ng&t ‘ttt#l€engv tri ¢ thWwrong khuvcnghiéencu, L-ng v a
tro trong vic nich dinvaphanléd ¢ 8c v %%n g rdthe njgrdigaoc h  t
[134. Wkay d ng bin ™ bay, Kl qu'd bédot m? h 3 wm kud L @ adday€
bingd liu(xl s), tribfmghichiatamlaly(X,Y)vagiatrnguy c¢h
t €ehmgD liu ‘lceedo pfn mQnArcgisl 0 . 8idlddggp Whj sau L -
chui “ilsangdh g libwg@dngcfi Poi nt tWwlh R blddng giam L
ientctiWwhinphanbnguy c¢ch tcrogmépcukD i udthg! i €
(raster)l ‘& phan 6] thanh 5cEp L, n g u y acgh pbh € h nvih ggy h #hién L |

'V & cnhrBnh giigi a cdc nhém gid'ts a o cbijothidh 1a nh nhHl
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Theok/ quf phantichtbfn “ B h ©n v %n gt ntytulgL:2@01000s
cac giafrn g u yL ‘& phan I3 thanh5 chp | L& thahi n bRag mau sb cho phép
tr cquan héardrang phanbnguy ch t r obaggnk REthigG gi an
0,093), thjp (0,093 0,282), trung binh (0,28,514), cao (0,514,742) va Hi cao
(0,742 0,989)(Hinh 3.18).

7, 104°50'E 105°0'E 105°10'E 105°20'E
> T - v v v
N . N
o~ O biém sut trwot
A = Cao toc TQ-HG A
£ 9.5
=1 —
((:]l Kilomet
Z
OO = o -
N Ban do phin viung nguy co sut truot
(CNN-DNN)

#F Rét thép (0 - 0.093)

&7 Thép (0.093 - 0.282)

&7 Trung binh (0.282 - 0.514)
Z | & Cao (0.514 - 0.742)
3 | ¥ Rétcao (0.742 - 0.989)
e}
g SN

Esri, Garmin, GEBCO, NOAA
NGDC, and other contributors

Hinh3.18. B " ph©n v %n gt ntybG@mahimh GNNDNN
khis d ngbfn * L'achit I 1:200.000
352n8nh chithxdtdva bd n L Ogpuhy©nc v YsnAgt t r _ |

n&nh  ghinBxadcadn "B h©n v ¥%n gt ntoggudpn gc Hp hs€hn g
phap chngchdb d li ukivhchnglénfn “ ph ©n v %n GRagmpirum@n ¢ h
Arcgis 10.8 KJJ qul cho thB} 64,1% S v, sttt x[y@a trong vingn g u yrHl ¢ h
caova2 0, 5% trong Vv ¥%nlg154% phiinbtrangbaaliog g ey nc h
IFn ° I (ung binh: 7,7%; thb: 2,6%; Hithbp: 5,1%). Strungkh pgia ¢ St L i
t rt&Whch ngvacad pn g uy_ adh = ghanvang chngminhkhfn £t ng d
bao g¢amod hinhvahuqguica ph€ehrHnhd19)8 p

ng&nht gifgsist ‘tr € FR}hchi®@bagt I phfn t rtm s

LWhst ttxulehi ntrongmil pchiachotl phfn t r btichgalp L -
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trén toan b khu v ¢ nghién cu. KJ} qu cho thyy, khdng 60,6% din t 2°ch L€
phaniddthuc v %ng Hepo, 27,1%thwcr v%ng nguy 1%3% cao,
conMdn3ntrongcaclpt t r un g /hbkthigh L

I Rt thap I R4t thap
I Thip I Thip

I Trung binh I Trung binh
I ca0 I cao
[ R4t cao [ Rat cao

Phan trdm syt trwgt theo diém anh (%): Ty 56 tan sudt (%)
Hinh3.19.n § n h L, ghinB xac cadn ~ phan ving g u ys t ¢ ht khi@
dngdn ™ Uachdt ' 1:200.000

T g-¢cph€ehng dWEqIl thanh B b[n * phan vang nguy
c h, t s tt ch€tly hi u qu trong vi c d béo va nkh di n cac khu vec co
nguy QoK. Q thwv it | 84,6%s LWhst ttthe tU]td trung
tronghailp nguy cHcaocacothbivbln “rkhéng chthwhi nrd s
phan héagiacacmc  Bhguy ch Un""lt@.cn phidhpcaovyi
hi ntrthgst ‘ttng&ithc "al
36.n8nh gh §mgx I' b[n “"Whkifqufph©n v%ng_ thguy ¢
t reHr Ls§

361Moc Li ong dbhogkhiacnba®ic t 0 | M

Trongthctin, bin “ P h ©n v %n gttnrge & ®anhd” nhiQ
t ' khac nhau, tay thic vao mc  L_2ng ¢hng va pln vi nghién cu., t |
nh , khis d ngbn ™ I"a ctil 1:200.000 Kt qul phan vung c6 tinh bao quat cao,
phu h p cho cong tac quy Kbhingthw © L &§nh gig® yn gnd y ngésih g, |
thi gi Y%phcéckiuvdi ng Widgn €©u [oisét uy khién, % ch]
| nniigaldn “ Tt 'n~ y  ¢hitipd liu flvaoconthp , c fnéah p h
L& f . B §¢b Ltgr afoitdicch.
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Ng'@I4,  t I trung binh (1:50.000 1:25.000)fn “ P h ©n Vv'iag g t h€
I ‘& $ d, ng trong cac nghién o tiQ kh thi cho d &n phat tNd. Cacbln ™ Tt
I nayh tr x § c¢nh ¢Ac khu vc tiQn X tai bih Wih, ¢ v quy hdth phat trd
L't ", I kricaccongtrinhBitfngquyméln . Th tagh ttil ntrénl &
thWhi nchit'tf v~ mamiy’ riy @ohth oftiMichRpyid li' uGIS va
c8§c phehmgképh®p manglcao cll ° hg@han vung.
Do LWkhd thec nhng Fhchjgad lfubn “ Wackt I
1:200.000, nghiénarxay dngbn “ P h©n v %ng t ngw idhc hl s
I"a chlit | 1:50.000 cho cung khu . Vi ¢ b sungchophéprndin r » hhn
s phon “dchsi kilhttbgch,phin 8§nh ch2nhsgtx 8tcd 8@ hn  n ¢
tuy/h ;" ndth icung & ¢ tkhoa h ¢ tin ody cho céng tac Ko sat thi} k/jva
b" tri gili phap k thud.
362B n LQ pm@ruyv¥ng s Atk htir _siot didnntg b8 n L
to I M dhopsbhtsnv@ OB ghi °n cou
36.21.C seg x@y |Ildyug bd nngluy pch Gknh Avt Vsntagr d A tn
bd n L Q tLOMBOXOG™ t
Ch ¢ liu fu v ‘@ kthéa t ki3 qul phan tich bn “ I I
1:200.000. Tuy nhién, pbin “ Cactl vt ¢ «goplht d i ubln
I t I 1:50.000 docc "achd va Khoang Bn Vi t Nam cung Ep bao g m céc
i bln ™ E4879C, F4867C, F4866B, F4866D, F4879A.Cact bln “ i~ y cL €
chuwf héa Qecungh t a , tadiitrdcd li unhRn blfo [ th ng nHv, i d
li'u ter @& -
VQbln * 'a cHi, khu v ¢ nghién cu “Lcghan chia chi i} thanh 19.Ip
I"acliibaogm: " tnHo | o ¢ & rPleistacen, Htfng Chiém Hoa, Htfng Phu
Ng ,H tfng Pi a P trgAmgBa, HHfng Ta Gn, H tfng Qung BY
Phch CaoBug,Phch Loa Sherh,NgRehn Slkah N%P hgnPhc
h Phia Bb, Phc h Phia L&, Phc h Phia Gb, Phc h Phia Ma, Phc h Song
Chay, Phc h Tan Linh va Phc h Thanh Long. C4c ranh_gigi. a cac h tfng va
ph c h L ‘& thwhi n rd rang, piin anh s bi/h “ilph c tth vQcll  t raled L
trong khu v ¢ (Hinh3.20). K/} qul phan tich FRcho tif st "t Ir n@hHi td trung
i1 p$ 5(Phi Ng) V. i FR =4,174 (Hinh3.21).
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QQQ\ & o Qg’ (@ N IR AR \3@0\‘30 ,\,30‘\ Q\\C’ Q‘Q\)) Q< Qx\&' N Q*(\"a’b
\3@. < n" a chblt

Hinh321LBiW ~ £ s tfnsudl ¢ Bfest L it v i€ac h tfng

khis d ngbmn ™ l'achit I 1:50.000
VQkho[ng cach ti _tigaytrénbn ™ £ | 1:50.000thin tL g« yb d”~

hhnnpgtflib sung nh@ . ilbhahynh .B[n * kholngcachti c¢c §c gky L€
thanh Ho v i 6 | p: (0-100 m, (100-200) m, (200-300) m, (300:500) m, (500-1000 m

va> 1000m (Hinh3.22). KJ3 qu phan tich'ts tfn sl (FR) cho thyy, st~ tt x[y@a

nhiQi nHd | p2 (100 200) m v, i gi& tf FR = 1309 Hinh3.23).
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Hinh322.V't r 2 Wh§t  tphd vinghiéncuv ikhofng cc i L
gaytréndn ~ t I 1:50000
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Kholng c8ch L/Jn L_t g«y

Hinh3.23.BiW " £ s tfnsidl ¢ @hcst Lty i®holn g ¢ Bc i L
gay khis d ngbdn * Uactilt ' 1:50.000
36.22KAt qud L8nh giAldkRi M&8osuwguyykrmid_h%Ahb
dAng bdn LQLI500DWE chmt t0 | M
Cac md hinhAl L ‘& ap ¢ ng bao ‘gm CNN, ANN, DNN va CNNDNN
I ‘& gi nguyénvQtham §, ki/h trdc hush luy nva quy trinh the hi n. Vi ¢ nay
nhAam bfo [irraagmis khéc bittrong hiu sudimé hinh pfin anhchy/ut s
t hayvQhi c  Ehitifgad li uch khong plfi  dQ@ chihithut toan hay
siéu tham's.
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'Qu Ulgiati AUC

loG t’

Pho©©n

{ Agacbnglko@i u AUC/ROC cho thy tHl ¢ cac mé hinh
cao,ngtd@&,08/8 0,97, phfn &nh kifn £ n g

phon

t. TrongDNNthwhi@NMeiv iAUC=097 gi ath Lo

hubh luy n vaAUC =0,92° g i a ¥h kilMoch n g ;
hhniO(, 0,188 ¥h€ng

0,90. Hai m6 hinh CNN va ANN cé gia tthbp
Hitrt o .

m C

1.0

0.8 1

dd nhay

0.4 1

0.2 4

0.0

+~ —— CNN(AUC = 0.91)
ANN (AUC = 0.90)
—— DNN(AUC = 0.94)
—— CNN-DNN(AUC = 0.97)

0.0 0.2

0.4 0.6

0.8

1- 46 dac hiéu

1.0

DINIFh it 8294 va

1.0+

0.8 1

dd nhay

0.4 1

0.2 A

,~ —— CNN(AUC = 0.90)

ANN (AUC = 0.88)
—— DNN(AUC = 0.90)
—— CNN-DNN{AUC = 0.92)

0.0
0.0

0.2

0.4 0.6 0.8
1-d6 dac hiéu

1.0

Hinh 3.24. Phan tich AUC'sd ng d i u hush luy n (a) va kivh ch ng (b)
v ibn ¥ achit I 1:50.000

K/l qu b[ngthn g
thinh xac (ACC) 89,39% hubh luy n va 87,21% kiWwhchng,vih s

L4 |

Kappafn "t €0, 7838

kO

nhch din hiu gu c § cwh § i
80,23%, Kappa 0,768 va 0,606, trong khi CNN va ANN ¢k ACC khdng 79

Po'm@ kJu a CNN-DNN. M6 hinh nay

83% v i Ka p p0a&b7 (idirh 3.25).
Hinh 3.25. B[ng hi u std ¢ a cac mé hinh tI' 1:50.000
Hubln | uy’ Ki Wm ch_ nog(
STT| Tham CNN- CNN-
CNN | ANN | DNN | DNN | CNN | ANN | DNN | DNN
1/ TP 87 81 92 93 37 32 37 39
2| TN 79 84 83 84 33 36 32 36
3| FP 22 17 18 17 11 8 12 8

85

vnhty 0 ( B @Frén 926, chng minhkifn £ n g
“tt r. © D Nl th thai v i ACC 88,38% va
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Hubln | uy’ Ki Wm ch_ ng
STT| Tham CNN- CNN-

CNN | ANN |DNN |DNN |CNN |ANN | DNN | DNN

4| FN 10 16 5 4 5 10 5 3

5| PPV (%) | 7982 | 8265| 8364 | 8455| 77,08 80| 7551| 8298

6| NPV (%) | 88,76 84| 9432| 9545| 86,84 | 7826 | 8649 | 9231

7|SST (%) | 8969| 8351| 9485| 9588| 881| 7619| 881 | 9286

8| SPF (%) | 7822| 8317| 8218 | 8317 75| 81,82 | 72,73| 81,82

9| ACC (%) | 8384| 8333| 8838| 8939| 814 | 7907 | 8023| 8721

10 | Kappa 0,677| 0,667| 0,768| 0,788| 0,629| 0,581| 0,606| 0,745

11| MAE 0,162| 0,167| 0,116| 0,106| 0,186| 0,209| 0,198| 0,128

12| RMSE 0,402| 0,408| 0,341 | 0,326| 0,431| 0,457| 0,445| 0,358

vong i oo I
e thecvie I > ©
o9 oo i I - ©
K/c dén dudrng giao thﬁng_-+0.08 e
P& 4m dia hinh _ +0.04
K/c dén dut gdy _ +0.04
Géc ber déc [N 003
Dia chat _ +0.02
Hinh dang bé mat _ +0.02
Hudng her déc _ 40.02

K/c d&n séng sudi . +0.01
Tich Ity dong chay | +o

Strc manh dong chdy | +o

0.00 0.02 0.04 0.06 0.08 0.10 0.12
Gia tri trung binh SHAP

Hinh3.26. BiW ~ i4 tr SHAP trung bintkhis d ngldn ™ U'a chit |

1:50.000
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KJI quf phan tich SHAP chotly "h€® m€a trung bfmh ntm
m€each t mni+0,091ahaiyuf [nh “dg@thhnl /. nguy ‘d,in €s
ti/ptheolachs th cvd v ¢ a tahihh +0,09. Yut kholn g ¢ Sc HhgX
giao thtng +0,08 ocWphy EnmmoptcRadtlmgxdy LEng
d ng.CacbihconH  n hX@ "d&hinh, khéh g ¢ Bc hgay géd d cch
cémcln h " mg®ung binh hib thd . Qumay kifn g nhlyu t khi hdui th y
vin |7 t8&8d mh®mhgmittimwmg hRnh - &g vai ¢tr

3.6.23B n phd@vingrguy ¢ sAkhtrsotdEmg BEn L
t O 1:30/}00

n“ivib[ln “ph©n v ¥%ngt ntyitg 14¢SH:505000 phn | n cac
L\Whst ‘ttth€ ‘altrongkhpvicickhuvec nguy cHhcaoskfpg v = r
'nhk/T qul d béo cdl, tin cdy caog a m6 hinh CNNDNN.
104°50'E 105°0'E 105°10'E 105°20'E

© Piém sut trrot N
= Cao tbc TQ-HG A

22°10'N 22°20'N

22°0'N

Ban d6 phan viing nguy co sut trugt
(CNN-DNN)

a Rét, thap (0 - 0.109)

& Thap (0.109 - 0.316)

7 Trung binh (0.3156 - 0.541)

| & Cao (0.541-0.756)

& R4t cao (0.756 - 0.997)

21°50'N

Esri, Garmin, GEBCO, NOAA
NGDC, and other contributors

Hinh327.B[n " A h©n v %n gt n tybGo@ mahinh GNNDNN
khis d ngbmn ™ l'achit I 1:50.000
KJT qu phan b phfn  t r i ticth cho thy | p i cao chin 69,1%, | p
cao19,0%,valp trung b3 nh 7 pthfpva dthepacmapipkemdo L -
milod . Mhe@tigfn90%dintichRntronghailp nguy diltcaocao Vv~
kh3n g nhitinh phohpgabn ™ £ ' 1:50.000
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Rat thap
Thap

Rat thap
Thap

Trung binh
Cao
R&t cao

Trung binh
Cao
R&t cao

Phan tram di€m anh sut trugt (%) Ty 1& tan suat (%)

Hinh3.28.n § n h | ghinB xatcadn " ph ©n v %ngt ntyu® ch s
khis d ngbn * l'achit I 1:50.000

KJI qul phan tich theo tI' tfn stdicho thBy pifn I n ¢ §es tt r t@p
trung trong hailp nguy cHica@w @ thwip g ublcae dumrt i
kholng 68,7% sLWh ftrl9 nguy dhin20,@%, trong Khiicac p trung
binh, thgd va Eithp ch chiimifn "t €7, 8 %, 2, 3 %dyyc6ti0 ,h4eh. N
89% S LWwhst ‘tr€hi .p mg hwi dcaock®og nim cr, gho
hp v tincly ¢ aklqu phan ving.

363n8nhdmgh §hgovatiIMsn QL

n&nh QmbdRBinhehoty, mbdud li'u” t I 1:50.000chit]f h hn
so v i1:200.000n h €m' g silid b&o ¢a cac mé hinh'tt saulQu L4 gia tr
AUC caovakhoéng co s khac bitqualn. n&ng ciBNNId mo6 hiGN N
v @trinhdl ,&% AC = 0,97 trén & hush luy n va AUC= 0,93 trén ¢p kiwh
chngvibin “M1: 200 mMyahoi duy tti m ¢ AUC = 0,92 trén ¢ kivwh
chngvibfn “L: 50. 004, CNMBNRl v ‘lc€ L&§nh gi § |~
c6 hiuswid bao cao van "nbh nhd, pho hp WAp d ng cho phan ving nry
c h, t s tt. KARqul phan tich SHAP c[ haibln ™ £ I' (1:200.000 va 1:50.000)
cho thby khdng cé s khac bitqua ] nvQth bd cacyput [n h ° h & hguy
chts'tt.r €hai nghrpecacyut khihduithy v ibjt LI'fg | €
m€a trung bhgh @4 mnhscomlhe€ hg€nnhiikh?ap g nh
vai trd quyl ‘nli¢achingtrongvic gi &t t ttm ¢
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n&§nhblgT BhoOn v %ngt nigkbi® dadidns Lachd , t L
gayt ' 1: 200. 000 Q@ thwhlnnds® . thibhoxac)'songX co s khac
bi t nhEl "ntvOQhi uqu phanvangy g u 'y, bfnh. £ [ 1:200.000, c4 ti 64,1%
svst ‘tx[y© ra trong Hwabevay20,6% ttoyg vingncaosct h hn
8 4 %Wl if trt®trung” hail pnguy c¢ Hil .caBr sarhgn kth T L -,
1:50.000 cho th} 69,1% din tich toan tujh mntrong] p  n g ubycaoovan19,0%
‘|l pcao,tcgh0%din t 2 chhchdi®tronghaigh nguy KBh cao n

KJI quf ph[n &nh ffn * t I 1:50.000 c6 kin £ m gbdon g u yc acoh h hn
vachitit hha linuhfl v'acHl vi ¢ «gcom € Ehitil. T
kKfqunay,dn " L : 50 . @0 &chtsed ng cho cac phan tichp theo trong
nhchdincackhuve ¢ - n.d ut r, o@ith isph c v cohi u qu cho cong
tac quy héth, kHo sat va thif k/]L “ehgcao t c.

364n8nh gi 8 chung tuyAn L_yng L_t1c¢c | xa

Tuy/h “Lhed ‘& | a chnthi/} kfJtuan th theocac tiéu chdh hi n hanh,
blfo [A"n 'nth ¢! ng tQ@Rkinhath¥amiy Uaidttkhuv cph c
t. Tuy nhién, Fqu'p h ©n v %n gt nty e Kegh cdc  metuyh
bagAl khis d ngbn ™ Uactilt I 1:50.000chottBfm ts L 8htuyh Li qu a
khuv cconguyst ‘ttcadamiicaan §ng ,dlea kin 65+0 L/ km
77+206 X'®dakiuvc c¢ - n.gutreescas JJrk cao(Hinh
3.29).

Phan tich ®p ch ng K} qul khlo sat st "t tréedn = phan vang cho ty,
hin "hg&t ‘tt i IN&ra witfnstlicao nhiQi v tri. Th ¢ trthg nay plin
anh tinh chkil ph ¢ t, kh6 d béo va khé Rivh soat ca qua trinh & “tt, nhél 1a
trong b i c[n h a liinh chia é&smthh, | p ph phong héadayvaan t &ggal
c8ci It g«y c 1 mgf knhh?@ gcSheacy kiiac.

Vi c xay dngvaphantichlfm ™ ph ©n v %n gt n tykhd&g ob¢ho s
phép nleh dins m cac khu ve tiQn Xprirongayt g i a % thig &/ ma con
t h ¥2¢ cath tip och lién nganh, R h p gi acac yu t LU'a chd , a nkb, khi
t“@g,thy vin,i..phS®&hmnwgQ thim@cepd atréng li u “ahinh va
Faciiibin "B guy, tc Haus@dptoandin  h hn, [Ppnhogtacoh@rt c
gantip nbhje ilbidngH L  thgca Lc o ni horbdif ~ ilkhi hd.
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Hinh3.29. V tringhiencu W hinhtrén@bin “ A h ©n v %n gt ntyug® c h
t ' 1:50.000

VQmHith ctin, xem x ®t _tc Stiemgad igkindu thg k] sSgiap
gifmthMic § ¢ n g ury tromgtyua trinh khai thac sau nay. Tpy “lh@ ° ¢ €
thijk/jc - t/hAnhgly ‘¢tBE®m t o~ n gbhatrinhkhar taahgh
chjti Ha "hg&t ‘ttwéetuyh °Lhéva gim thithd vOn g €tai dn
dost ‘ttr @ ©yngthd,ch hnggiacnhngvtr2 c¢c- nguy ch ¢
I'fu mang ¥ hi u qu kinh U]lau dai, gim chi phi o tri, s a ch a va kkb ph ¢ hdu
qul trong qua trinh khai thac.
3.7.KJ]t ca&hmhng 3

Khlo satkhu v cghinhch1 3 9whikt ‘tt,pBrl nc § cwh i “ttla €
kiw ‘ttr @€oay (43thhAw) (66, 8B®). n&§mpstchw T,
t rt&yratcach d cnhantb.

- ng d ng4 md hinh hc sau bao gn: CNN, ANN, DNN va CNND N N Qul’
LG hi usuHd baotttréndd li uhushluy nvakMhchng Tr o@NINi L -
DNN cho thBy hi u qu nhElv, i AUC = 0,97 tréndp hush luy n, 0,93 tréndp kivkh
ch ngkhis d ngbn ™ Lactit I 1:200.000) va 0,92 tréelt kivkh ch ng (khi
s dnghn ™ LCacHit ' 1:50.000)
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