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M, nblU

1. Tinh cbp thi/f ¢ a Qtai

T r’ € HllAam ttrong nh ngtai bih “alchitrong thut ng  chuyén mén hay
thién tainguy hMh va ph bi/h nhiitrén toan Eu , Ho it t cac khu ve ~ilhdi cé
I"a hinh phcthvachu t &enhh et L @ ki nkhihdi. Theo T ch c Y t]
Thgii ( WHO) , tIr16982)0 7 Blki’ iEeh * m g9 kKhdng 4,8
tiu nig€ev” ™ gOy r a vhngwénodheid 0 WHO[bbang c
raag bih “ilkhihduvas gi a t dndandbiEti/ptc |~ minsding t
cl ng ‘nnhg€clat@bin ‘ttrbE®oblt nh ngkhuve ¢ - bjtamg t u
chly hotb m@uaid trung[l]. Tertheetrth g LMy r ga(QLRR)t t€
lH L &« ht n h, ngtdy/Jnt@n td]gi i, v. i nhiQi thanh ph n h € ngHéng
(Trung Quc), Nagano (NEB[n) v~ Wol | onfglephgh qgBEN)ly L « t
fnghpt x § ecnhH ntrithg,phanticm guy ¢ h,_ i L §hoodmilgao sn r
vatich hp vao quy héth phattid L't t h

TY Vi tNam, vi3/4dintichlanhth| “a Lh ¥im, n3n trong ving
khihdunhit _igiomuaX¥n c-nd @n€a t r un g -2b30M crend n(tl
taibipt reedl, | T qu®t _nv'raht hkSehobilh § vilio mi%a r
bdo.V. idan s trén 100 triu  nig€v " o n &t mfund @ iy khomghgian c
sinh $ ng va khai thac lanh thph c v, phat trM kinh ¥]- xa h i ngay cang gia
t £ f2)g Th ng ké ¢a Ban ChL% Qu ¢ gia \QPhong chng thién tai cho thy,
t r ong Yyd020R024; ¥ t Nam ghi nsh 2 . 2°8i 8/} nagn#i tich do
t rt® LH, kém theo thit ht kinh U]lént i gfn 161 nghint'ng, t €hng L
1,4%tngthunkbgic d©O©n n[RlnCa2skm ttrHR n td miQh ndi
phia Bds, miQh Trung va Tay Nguy&rl’Hb bi t tai bi/nt f t€Htd huy n Bdo
Binh - Binh Thudh (2005),huy nBds  S-hth g $2B0Y)huyn Tuyc Ph<€
-B3 n mh (8010),huyn VL Bh- &M Bai,thy ‘i R o TFihang 3
Thién Hu] huy n Nam Tra My- Qulng Nam huy n  Hn@ Hoa- Qu[ng Trf
(2020),huy n T ©nt - Quing Ngai (2021)huy n Bds Ha- Lao Cai (202), I' «
cho thBy yéu du o bach ca vi ¢ qun Iy vaKSRRtai bi/h nay mt cach ch
I’ ng, c6 h th ng.

Tdtnh Lemkhuve L' t4hlLEe Dehny t©ra&hing L
d ¢ ph c t%h, v phong héai/h “ilv ©  thg, kJdh p v i ch/JL, m€a n theo
m¥%a v ngtBhcgal qu§ t hGaNhngptf nhy | " m gi a t |
kWh guy "¢ hilTh ctftrongnhbng nfaomL @y Brdimo’ ntgh’ t HIE
tUkhuvec n”"y con-g xgu @v@fisobyquemodvame | thi thd. C
thwcacy t rt€Hbay lanntnQinhat  ‘prhge 2 “wng 10 (2019, ip JJ



| * °tt Wikghiémirngtd ‘prhge 3 "Wy Ph€2018) m@wayl c §c
thithdtd prhge 4, 9 v~ UhQ@02a2020. fgh ghh i D@ehng,
t rtedil clng 'Aagowp Le§d khungh@nacac@s§nt £€ t h
m i ,Horalyéu §u cgdp thifvQl § n h  KSRRBm twcach ch L, ng va khoa 'hc [4].

Hi' n nay nghién cu QLRRt r t€HT Vi t Nam hin v con ith ch] Cac
nghiencu ter @ Gyl npnhid ng 9 vi c nhch dh g Wi i £ tr pBan vang
nguy Hohx8hoyputf nh "M m” ¢ hnap’ tx@y: dhrighta | €
rirof ngh p. Vi cthiucaccongcl § n h ‘nghi’ Bg&thngdnh bg§o v~
s d liutichhpkhihcongtacquy He h  fu” tI€®ckhuvec c¢c- nguy
t rt@digtbnhiu k h -k ht rdy, vi €t o va xéyddngvm th th ng
QLRRt rteHbi uqu,tichhp Waf w ngdngcéng nghhi n Ylia gifi
phapch bach khéng chWb[ov ¢ o n © inv@gt@§n m~ [m bfo phdt trim
L 1 " bQxh ng trong bi c[nh bim ~ ilkhi hdu.

XuHiphatt yeuduthctin L -, mugth{(NC)L < athn OQtai
fiNghiwgdnlgrirotaibin ‘ttrE8dkhuvcec L'tn " tdil%c D€hng,
thh L'@ng onan @oukih thng L §,kiWh sgétrgro (KSRR)t rtedil
c - ‘ckhoakc,phuhp Qkinth ctJvacokifnt ng_ngtd ‘all ph€hng

hu Wh¢avictrid khaiQLRRt rteHitdkhuv cnaylakfntng t 2 ¢
h pnhiQu | thhlfavzhz'i'ﬂ kryzthyt €@ L n, ngyPqlyltsc h L[t t h
vaomth th'n g ndib . H th ng nay khéng chph ¢y m c tiéu gim thi thi t
h4 m” ¢, n n©mnggpkogac g migh tf ra quy} "niicho cac
chp chinh qu@ , [n'bfo Hai hoagiaphattid v ™ an t o " ncg noO©y
thWhoa m ¢ tiéu ma Chinh phLQravQvi ¢ _ A § . dx8y d ng qu ¢ gia co ki
nt QRRt hi °n t d@clioh t L Adamhanb chong va khdingay cang
b n[5l.n°'n h _mg@Unlyrirotrongnghiencu n "¢ HL & r °mhdhc h s
th ¢ ¢ &idki nlva quy lut khach quan.at nhiénva xahi, gda v ivaitrdo ¢ a
c on inrgngt ch cvathchincéc gfi phap qin Iy r. i ro.

2. M ctiéu

-Lamsangtc § &b Lt r ©ng Vv cnly & ythi ni 6 r EYXKhu
ve L'n t4hLt D€ehng;

-n8&nh ‘mh’§ig@c  Li r Qxukgili phap qynlyr iro taibim
t rtedithokhuve L' "tdhl%t D€ehng.

3.n"i " hg®aphmvinghiénc ug a Qtai

-n"i " mg@ghién cu: Cac kiM  tt rEBay[n h ° m ¢ Bdng trinh xay
d ng(CTXD)v © d @Irkhuey€ ' " t4hlLE D<ehnhg,L@o n

- Phtm vi va gj i hth nghién cu ¢ a luch an:



+ Phm vi chuyén ménghiéncuhin "n§ *t HhattrMitrong] pv,
phong ho& “@ - tan tich (mc , phong hodanthhtr 1én)td khuv cl t " nt"h4L
-L%& Dethmagng PO LIu@wnequjnlyr irotaibint r tedll
+ Phm vi khéng gian nghién @ theoranhgi  h " nh cdirh: iHanhL *  t
ph n™ QL (oY )w fdi ntich khdng 391,15 km?; Thtrbh Lc D€hng (L
th 1o9 V) v. i di n tich khdng 70,61 km2T ng di n tich khdng 461,76 kn.
4.N idung nghién c u
-Nghiéncu x §idh kHe ct t €n gitdtknu® ¢ L'tn "tk
Lk D€ehng.
-Nghiéncu L &nh Jjyi @re@ekhuviei L'n tthLSE Dehng.
-Nghiéncu L &nh gioBilrc' g c ngehinhchu t Sgcal
t reedltikhuve L't tdil. D€hng
- n QxuHi cac gfi phap gim thiMi r i ro vaQLRRtai by ‘tt r BBhokhu
ve L'n t4hl. D€ehng
5.Ludn \hibl[o v
Luch Whil:Tr € HL khu v c L'in "t L% D<€h,nydu liénh
qualm lgusg t héamimh nEérénliarhinh dccol Qu ki nlachiiph c
th,] " m gi an ttk2ncgh dvien g Hhcgouheo i dianc ao v ©  r
Luch VihR2:R irotaibyh ‘ttrehuvc L' " tGhlE DEh@&g
quin ly theoquy trinhgm6 k@) Nhdhdchg v~ L §nh ‘¢giB82 nguy
L enghodri r’da HH3In€ n hr igoitaBbip  ‘ttrE) n'n h | hg€SRR
5) n QxuHl gili phap gim thMir irova 6 Giam sat,epnhd, trong.im - v %
khé chgd nhch L ‘& tdp trungeh, y/u° cackhu v c phattid Ll & * my ih
6. Nh.ng Wh m ic aludn an
-Luch &§n L «b | t men gva ginht @M ¢ dcac KM tt rHEh
yugm ftfth, “tt rxo aythwnh ptrong@ilién h v iqué trinh
Lt matdkhuve L' t4il.t DE€bhotgby x undh i airot £t ng
theothi gi.ant 8g@al qug§ théanh Lt th
-nQxudl ¢ @i phap QLRR taibih ‘ttrE® c ho cHachchinhn v
theotht €u t i °cn, tdro khdichgp nhch ‘le€ ( Rd7EP8, P3, P6, P2,
POvaPl1l), mc , Lirodnkhdophc ‘lt€ ( Rh4eP10, TT.Ec D<€hng)
mc , Lirochgh nich ‘lc€ ( Rd1e P1, P5, x4 Xudn'Th X u ©ng, Tar €
Nung va TEm Hanh)Hkhuv c L' "t4hl%t D€hng.



7. h nghowthkchioa aludn an

-h nghoac:khoa h

+Luchanb sungvd’ - ngc b lyBuchQLRRt rt€Hdil t r on'qig m? |
L 1 * miQh ndi, théng qua md hinh tichppbathanhpfin : nguyh ctirb®ai G
-I'i “mng€hu  t . &g-khfn t ngufo ht h €hgcdeh tiplch lién nganh
( "B cHd, khi hdu, xay d ng, quy héth).

+ Luch &n phatthd L ‘& quyt r 3 nh fi§ nthchgig@a tr ®n ch
d liutichhp "&dil ,ahilhh, khi Bu, nhan sinh) va phantichthg k°, qua
gop pin hoan thin ly thuy} L § n i @ ic§Etkton@ bi c[nh bih " ilkhi
hds v °  hbbatnhanh

-h nghotian: t h

+ KJ} qu nghién cu cung & ¢ khoah c cho cong taQLRRt r teHil
chitiftYkhuvcec n4-L&k D€hpneg,congtacquyheh, bt r2z don
v’  €KSRRI Pvnikhuv c(3dg )Wavtrig thw4 nhdmtheotht €u t i ° n)

+ MO hinh va dji phap ¢a ludh an co6 tinh kfithi, c6 thtAs d ng lam mo
hinhthamchiy ¢ h o ‘cnQ naikkac iht Nam, gép pfin hoan thin khung
QLRRt hi °n t,agnthnged th &
8.Ch" taili ucg aludn an

8.1. Tai liMi va db liMi thu thop

-Ngi'n t h 8lghirigiBao’gh céc tin tct truyQr hinh, béo in, bao
I'int vanthg xa hi, phfn anh din b ‘tt rB&a cac tai bh lién quan¥ khu
ve L t4nlEt Dettongghu ntm qua.

-Ngi'nd lifugdn | T _ n:iC&cs ki ¢ bao céo tinh hinh phong ciy
thientaivathithd, tailiu Qi t'acdl L U'h " tthLE D€ehng, Qb §o
hi n " hg@ai bih "alchi, bin ™ fuy hdth § d n g H A céc tai liu lién quan
cacacs, ng’  n hxapndmg S Nong nghipvaM? i ° ng,rSe&hoa hc
Ccoéng ngh va cac &b chinh qugh "al p h €h'mly It ©nocung ép.

-Ngi'ns lfuvatailiuthamkfocaludh § ncthgdi pt cac béo
céo, thng ké vacong b khoahc tr ong w  |n ¢ o iaj bifp@ ttt €
'H, baogms lfuthctJvQthithd t hi °n tai donig@d\gtch q
Nam va't ch ¢ qu c ¥Jcong b, cling v i cac cong trinh nghién @ khoa hc "nh
héerg phehn gdumh&qgachifprocch L § n hi rogDarfh mc chi ti}

I ‘& trinh bay ¥ m, c Tai li u tham kfffo;

-Ch" & liu Quaidp Nh'c m® gl °cnkhashc, xay dng
h thngquanttodn h b §td Ling®®m ts k hu ‘lirtn gt Wi khu v ¢
TOy Nguy®° no,_ rnhion & 4% TN18&Th3 (2021), & n dung tham



khfovQtailiu "athinh (tI' 1: 25. o@h)i ,itr, L&nh gi § ng
va quy trinh céng nghquanteb dn h b StoHlt t‘@° b " b H®|RATT.N " L
L D<€bmhg Leng n

-Ch" & liu Q#aidg Vi n Han lam KHCN Vit  Nam fi Nigghi ° n
bi/h " iltinh chHivd Iy hod hc ¢ a cac 161 v, phong hoa phc v phong tranh tai
bi/h ttf €lkhuvc n4 tnth L ©myg on, nhicnh Qtai TS. Ha Ngc
Anh va NCS tham gia la thanh vién chinh, marsL 0 0 0 0 -2D(2023), 0¢a ni
dung tham kfio vVQLHs Vihiy phong Qlk 8§, athlhh, tinhcll cha |l T ¢
cacldl HIMM h “mg€ikh[n Lt hrg 'nhca ° & €c;

Ch' &sliunQ@idi Nh cA Neh iwmts dihg taibih alctd
L\t hinh phcy, phattrikinht} xahi T ©y Nmgé FN3A® (2015)do
Vi n “actdch tri,ch nhi m Qtai TS. Nguyn Xuan Huyén va NCS tham gia la
thanh vién chinhla n i dungtham kifo vQLH Wih i & ci, ki/h tth, n g u ytai ¢ h
bi/h ‘ttre® i I ng€huthithdt r “abanlin h Léng n

-Ch & lifu Qaidp Nh cianNghidimglcp tho8i h- a
hoang b héa T ©y Ng u YXul gifvphapk d n gHtvngo, " m« s
TN3/T01(2015)doVi n “alych tri,ch nhim Q&TS. LJARnh Idchh s
tham kifo vQLHb Wh khi hdu, mth g | ith&® v £ n Uascidithu v +, g phong
hoat r ‘abanlin h L@wy n

-Ch' tailiu Qandp B fin Qu t a @dthanh phn ™ Gd, Liéno
I o nractd6ch tri,ch biénKS.TrfnTinh, lac h tram ko vQLHo Wh [©a
chHl- Uamb , adHithu v £-i"actdicong trinhit ° ra bdnthanh phn © &L
thhL ©m ngt | nghién cu 1:25.000

-Céac d li u khéc:

+ Nién giam thng ké th h L ‘@€t 2012- 2022¢ a G ¢ Th ng ké Lam
n ngeung &HvQs liu d ©n c €

+S [fu mkB@av cthanhphn ™ GLkathtrbh LS D€hmig 4978
I/h  n202dc aC cKh 2 ngT™Uu v £ n’ cQig

+S lfuvQs7vt r2 ¢ - TntgHityr ‘enbarkhurve L' " tGh
L& D €theo g} qul ra soat ca UBND thanh phn * 4 ka UBND huy nL%
DehngNCS nh & ¢&38Wtridap dngt r o n g allughrah cac Vv tri con
lYdothih t ht ng t ik 8§ cnAdhinhxéigc€a t h

+Baocaovap ~ Huy hdthtn h L@l nt m f&0mMnR050 t
vakjjhokths d n gHthanhphn = GUh nt ml BUBNDtn h L@ n
phé duyt, cung & théng tin Qhi ntth g Wn'h _ig@uy héths d n gH L
t r ‘abankhuvc L' "t4hlL%t D<€hng



8.2. XliMi do luon an thyc hihh

-NCSL « ctifp kh[o satthc ‘alti 1 % f{lrirehgkhuvc L't t h
n" GLL%E De€ekaydngbnginghp HE Whikhi °tt ké®[nh minh
ch ng va phan tich’bsung trén chu [nh Google Eartht nhiQu th i \Wh khéc
nhau. Kt qu'p h ©n t 2 ¢ h _nlbigh tHed khong gian tth i gian, quy mé
vapmviln h “hg@atngkhi ‘ttr, © q udn dilhva pham |6 cac ki
t rtell clng mhi®lLx§cefg atrngkih. Tr °mdfach s
tiff k2 cchkhdng @i I5p v ¢ tin@thMich ki “ttr, € NCSTIdb« t h
ph€ehng”iguy?imép h "~ m abilaghiQtcho trung binh (#) va chiQu
dai voi 5 (Lv), gép pn L Hmhoégvic . &€ " IhgpHmvi[n h * hg@ong
t TM@hp c h€anhch&ltxadhtich, cung &b cdng ¢ h u ich cho d bao
VAQLRRt rteHIY ‘all ph€hng.

-NCSL « ctti/ip theo ddi va phan tich ¢i’ utd hai v tri quan tes  ‘ttr €
LHquy méIn. TYTP.n © Glm ¢ , dchchuy ‘Lcghi nhh trong cac giai
L& ter,€@trong Vv~ s023) Rdxp mBa W Rxachitay y
ca h«ng Geokon, c/hdh ¢ hsRc theoSchuhB mgSiag&l 1|
TT.L% D<€ehnth thnmquantest L, ngdn h b §to HidorNES thi}
kfjvald HL L'« vdd nhliéntct nt m 2 Qhaddy, tith hp cac §m
bi/n L'on gl @n€ac .BPrdgvadchchupd t h@nl c thed thi
gianthc. S liuthuthd ‘Lc€ h th ng nay cho phép thild m i quan h
g.a c 8 c hiuan tes, gop pin xdy dn g ¢ khoash ¢ cho ¢nh béao
sm nguy tcaHd Vv tri ®eo doj

-NCS ’lhghptvaphantich21 skin ttrH&[y ra tr éing gi
20162020 HHkhuv ¢ nG-L& D<ehng. chuwiStiucmes ng 'y t
5 ntm ¢ Wbdtrdmh k hagt @&, LN S| ngmb hinh phan ph
Poisson nAn  x §nch Lm@e mea Uk 2t i€ hyvad ~ K&ac st xud
hin ‘ttthe®thigian. Kfqu chottf "n® m€a c¢c:- Vvmg nhH€ mu
ch' sécfnhbdosm ftr U khuve L' " tihL%E D<ehng

-NCS L «df fmgw ngt56 ma Hitrongkhuv ¢ L'in " t4t L&
Dehnlgl din cho Untm ™ d€@n tich gm: edQ@AL ) edQ(Kecn),
edQ(Kel. 3l edQ(3In) vaedQ@xxl). Cac md nguyén &h g ~ ¢ I€° L sau 0,71,0
m t r °nnl c ga@ong h khoan, s d ng cho thi nghim* trthg thai t nhién va
bdo hoa. Bénh h L - X kie6Bgenguyénéh g ~ ¢tk thdp WEH]b ph c vy
thi nghi m fith n n Proctor §i ti/j va thi nghim® cac mc |, Kn khac nhauCéac
thi nghim UTc@/hhanhnBn L §nh t b B §s ckhang ebg a Hilirong
nhiQu tthg thai:t nhi Fmnpn lkh'i "~ hg®hd nnd v X¥nfli €u, b«



hoa5gi, bdohda24gi c 1 n g/bn bd&E€mc h ¥n 15%, 20%, 25%, 30%
va35%. Kiqut hu ctu@ép CId lisuvQlkb t r ©npcactdl HI ¢
s“@ t " n t2gdy,phg@na @Kot hthimai dc trong caclch On
t nhién vanhan sinttkhuvc L' "t4hlEt D<€hng

- NCSL « Jitidh 85 mtedbph ¢y tinhtoanhs “n ‘nlh ° rsd&. Trong
L -, Hces Tnit€dngWphantichsbi/h il h 3 n hndch §thg tsie
t nhiénvabdo hoa, 79Hcd "E&@dng chnghp r ®€cchu t & L
chiitli cong trinh. Kfquip h©n t 2 ch c¢chocukpmi ®@pnhiig§ n@a gci §
s @ d ctrong caclch Hn dibi/h "athinh vacHitlicong trinh, t L - | Tnim r »
hawgcacacyut nh ©n Jpkhpnht nlgl nmnbh mai dc;

“NCS L« khdiliut hi8@pem Buildings 2.5D
( Googl e Op eWh ng ké va ghanrtich)si/jt g s | “@g CTXD tY
khuvec L'In tdihlL. D<ehman g YgRD1820231'KG qul phan tich la
ch 'NCS L8&8nh_ mgg 8gixau thten g achinmdg vatmrc3 ¥dm t r ° r
Itdvaocacdongfgt nhi °n, qua_ ngca | Gung ritvh Ad@eyuyl’t  t h
c h 't H#s bi/h “ildong cjy bOmHtd khuv e L'n " tthiLE D€hng
9. Cblu tr¥%c c_,a ludn 8&n

CHi tric luh angm 5 pfnchinh nh€ s au:

-M Lfu;

- C h €h nTgng Guan Qnghiéncur i r'da HichcBtipoh v~ ph€hr
phap nghién a;

-Ch€ehmigntéh:g v~ nguy Bkhuwch @nh "t&kd8 D€hng;

-Chehmuinigrirotaibin ‘ttriuvec LUh" &% De€ehng;

- KJ1 luch va kirh ngh.



CHh 4 NGT NG QUAN V/ NGHIEN C UQUiNLY R IRO
TRhT (i, CACHTIeEPCxN Vé& PHhuNG PHCPUNGHI ¢
1.1.T ng quan nghiéncur, i r ot Hlr €
1.1.1. Khai niMn va thut ngu

a. W tlhhoa t h

nt ~ (Utban area) ‘& hMilakhuvccomd  dO©n c€ dldtfog c¢ h
phattrMdvapfnlin do©n c¢cce tl r am o/ icpld nébnd nghiph n\h € ¢ ! n
nghip,dchy v™ h”" nh ¢ h?2 nhttiéuTchof chang ®©anfc, - nnh €n g
theoBan Kinh fjva Xd hic aLién Hp Qic(UN-DESA) , "t hw#eg t & €
phaniddda tr°n c8c ti °u,mdh?2darh e @Hisydsgth doth
lHivamc . KInihUtfng xa hi-k: thud [6]. T ch ¢ H p tAc va Phat tvif
Kinh t/J(OECD)cingyvi Li °n mi nh ‘nchh @ug hAguah ‘€iExaing h-
L't "chkh ntng 'mkhulvaldicgnd @1 . 50 0kmhvg gy md dan
s tith W 50 . 0 QKT hipg #&ac ving phech co lien K |, agomthb
tithh 15% c € d o 1) [7]hNgannhang TAgi, i (World Bank) va
Ch€ehng nh 3@ ‘Goaliémyg ©QUuc(UN-Habi t at'hgnti ng t
rag L[R™ tddhdng et | ng §n xudl- dchy va cé vai tro trung tam trong
phat tr\d kinh #]- x& h i bQv v ng [8], [9].

ntl " hé&(Urbanization) © qu8§ tr 3 nknggldcackhuvm gl d ©n
th, “ngthim r ngkhdng gianphat trisd hdtfngc b vadan sinh phc v, phat
trivd kinh t] an sinhx& h i va thwehv] Theol’ -s, chuidc h  d © mong tién t
ra thanh ththWwhi nquat | dans g i a t# khmlg®  ttodg t ng dan s theo
th ngké caUN-DESA n ngthi,s lanrngchc nt n gradaé varng ln
cch théng quaphat trwd giao thonghUtfn g ‘cthh es@ trd.¢ia OECD. n o6 th
hoa la qua trinhkl y/u Wb r a, i phadt trd KTXH n h €phll " i imHbv, |
thachthcvQec § ¢ ng8nd i I ng,d € Fn-cd nb ng bi n phapquln tf hi u
qul theoUN-Habitatl' Qxuki

b. Ttikev ™ 1ttt

Hin “n@ ° tlr(endslides) la mt dthg tai bijh “alctd ph bi/h, mé §
qua trinh dch chuyM cac khivd i u  n k€ LES) n @ ¢ a ching theo
hewgxing c¢ h®dhchdt8naidcdont n ‘nth ‘cch . hd @, 8gach L
yJugatrnglc. n ©ytrohg'nhngloY hinh tai bip c6n h " mg€n i
con intgen v ‘mgi tr €

C8§c q\Whaiéu bl vQt T t€:

-Lomtadze (1977 IfhlNEa@d quatrink trEchuyihm t
kh'i HL L'§g dkecutheo mtmit ‘tho®@mth mb "t r @& dngga



tr ngl c §10]. VA i ucothM "Hirli ,H Lphatb L B § h o giucgnnib k h
t rt@ranhgii n hivdlikubab FultAchrivadichuyd . 'nh nghodih n "y
mth h oo hacla vaitroca "all h 3 anchd chli brtic.

- Theo Varnes (19785 d ngthutng At't €L L 8§06 (1l andsl i d
khai ni mt ng quat méfichuywt  nggawvdli u H, In§dox ud€t Bgc L
¢ atrng| c[11]. Ong xay dng h th" ng phan I8l d a trén hai tiéu chi chinh: (1)
kWichupd g (type of .moy & aé(bligel),dony @o@s), lan
truyQy (spreads), v.v.; va (2)Ybvd i’ u (type of materia)gn L'§ (rc k)
(earth hob debris). Hth n g n " cyxent 1@ fng trong nghién cu " alcHl
congtrinhvd § n hn gu V8 "¢l tlr §&

- Cruden va Varnes (1996)Jkn avam r, ng h th' ng ¢ a Varnes Bag cach
cungdd nth nghoa r » rh mgngkiMachoWi g via I vd
i u[12]. CAc kM chuyd g gm: St (falls)-vd i u r Ho khivachdc;
Ld (topples) va li' u quay quanh tc ; ° T(slid@s)- v li' u d ch chuyM theo nirb
ph©n c¢c8&8ch, “tchia@aay h( md'ttént tiGo (tramdlajional); Dong r €
(flows) - v li" u di chuyd co tinh ckiidong clfy Hotit khi b panh | a

truyQn (spreads)t heg | i ° fn bifp dlagndo trong i Hily/u. Phan 161
vdliuvwagm L § Hv,” tlr élc@thME h i & Hiim'h (fihegriined),
debrishébhnh p.Cacthp nh€ rock fall, deddngs f | ¢

I'Wmoé Thin "hgg thwH thng n "y crdhmdgac it | iig phc
hp (compl ex mo \Qeding dch shuy x['y fa ii i tifpthab ™~ riy
th i. Tinh h th" ng, ré rang va linh Hé ¢ a h phan Id1 nayl ‘& s d ng r ng rai
toandu trong LBnh TgHS. B qu

- Nguy n Qu ¢ Thanh va Nguyn Tr ng Yém (2015), trong Atlas thién tai
Vi t Nam-phfn HUliQv ,'n & n g hotal® la T quéetrinh chyi g ¢ a
cac khi HL, Qp& 2w ‘crhdeen  dseet Boeg alir ng | ¢, theo mt hay
nhiu mrby/p Ertdttongkhivaliu §13.n'nh nghoa n~ vy al " m
mHuy/u trong &l t HIY4cLi8L i 4 hinh thanh hin ° nge

- Highland (2004)mé 't rt€lil | © qu §gdim A ohim, t Mm@ €n g
tignXy nguy c Kukcnaelciiholo i in gt @44} Hiln " hge
naychuln h “mg@thhbi h “mg | e€€t rkb paghlhitde, | pph th ¢
vd v c¢rBg nB@n Lsinghdoxd8y@engpVatBur t hamngi a t
| “HisBt, bi, cathdbh nh p Hiy n. Hinh thc chuyd _ ng co ttW = ° ttf nh€
ti/h, “txoap, hed d Hhwit &  H/h Tiltdythuc v " bdio hbaca HI
T r' € H 6 th\gay pha h8l hltfng, cong trinh vatb thanhdongl T b Stguy
hiwh® khu v ¢ miQn ndi.
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Nh &y, tr ‘@ Hlamtlodhinh dch chuyd LH & ‘tef €06 thanh
phfnvd i uch y/u  IHK} dinh hab Hilit K} dinh.T r €Hladh g * tph €
bintdnh ngkhuvc cahinidccév phong hdéaphatwivachu t &g L
ca m@avahbd ngn h©n s idxBtaluyhx@deg v~ it mpgy L
bQmHy

c. Rvi ro va wi rot mtlr _

R i ro (risk) la nh ng thi t h, mEi mat, nguy Rivh ha-b cac Y t lién quan
L/h nguy hish,  k h - Rk HQtkhondiolab chdh cOthWk[y r a ¢ hd. con
M t cach Wi khag r i ro cé thAimang tinh ngt n thd, mEimat, nguy hihé ¢ h o
con’'ingret®€mg Woan fhhitn g ci.Ahebtiéu chd Vi tNamr, i
ro 1a m t khai ni m khachquan va c6 M’ o * n g€ &[¥3]. Theo Khung Sendai
vQGIfmthiWir iro thientaill ‘& ViEn ph m@uckQGTmnhGR iro
Thién tailQxudi( UNDRR, 210 Ir 70pd, nlhii@n g h ¢t g rafik h
hdvOn g ©s ckh e, tdignvadchy camth thng,cn g nghdbxahi
trongmtkhongthi gi amh x &t €8hthethamsca nguy ch ( h
i " mng€hu t ®g(exposure), tinhdb tn t h€hng (vul ner abi
.ng ph- ([t6apacity)o

Ri r’d H{anlideriskiHo t r'©dasHb[yrathithddo "t r €
I'Higay ra trongm t khong th i gian nil "nlti, L ‘& ° hgéoda la tich'sg a nguy
c h tJa(hazabd) vadi gu” (consequenceskhdinim n "y ng “ochic ™ ng
tr ngtrong qun ly tai bih thién nhién, vi s phat trMd mthh € ¢ vQkhung ly
thuy/} va_ ng d ng th c ti n[17], [18]. Khi m r ng theo Khung Sendai, ngoai hai
thanh t trén con €n xem xét thém” i " mng@hu t §g(s b g ©codng trinh
trong v¥%ng nbgfiny tchheetngtkpedlils cdingchu) v ™ ntn.
| c.ngpho(hthngdnh b8&o, quy [k gchp BMEdchighin Kk h
toandinvathctin h h nnghiéne urg r'da Htlr €

d.Qdnlyrirovaqd nly rvirotai bitnt nt mtL

QLRR (risk managementh qua trinh tip odh r i ro m t cach khoa'hc va cé
h thng,nfRnnhchdin, phon t 2 Whspatuva §m thiw géc it hdk i
valn h “mg@Hl idor iro gay ra[19].

QLRR tai binht r t€HiKlandslide risk managemerkhu v ¢ L 114 quyh
trinhh th ngnMn x &ich , L L § rKBRRgU c&c khwvc “alhinhdcd x[y
r a tthl @ppinbfov con " intg s v " X phétted Ky v ng.Khai
nim n " "ywxdcpdatrénhth ngthutng do, yban K thuavQn 8§ nh gi §
vaQUnly RirothucHi phiQuctQvQCh’ chHIL v & ctahcong trinh
(1 SSMGE) . nr tB{r@vhutag vOn § n h _ gro, § a tRen céac tai'lu
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¢ aLién hi p Qu c YJvQKhoa hc “achi (IUGS, 1997),. y ban Quc tJvQn b
| n ICOLD, 2003) va cactiéuchaguc gi a n hX¥2Anh BS 8444 cTew
chu Uc- New Zealand AS/NZS 4360 va Tiéu ¢fiuCanada CAN/CSA Q 634
91[20]. Theo &l trdc chung ca Fell (2005), quy trinh hoan cfh QLRRt r t€HiL
baogmhaithanhpfn ¢ h2 nh: (o Jrisk BsSessment) vag(ii)h soat
r, i ro (risk control héb risk treatment)l8]. Theo L - :
i ) n§&nih rga &tlenaslide risk assessment) [a qué trinh phan tich
ri r oggidlfi® nRm L €adhr @b vQmhe | Eirocéchip nhch ‘lce
hay khéng, ni dung bao’gm:
+ Phan tich ri ro (risk analysis): sd, ng théng tin hin  cWhhdnldthg nguy
ch 't Hf1]; phantichkin t n guthttthd (cons éig.u e miaya® L
tai dn, s phan b ¢ achdng trong khéng gian,gh v i  ng&encl ¢hut n
t h€hagcbvngt Wira[22 € x 8hdfn LK X[y ra (frequency) vi
bani dunfg: ch§ bhbijy i 8 rBf,ctiéh fnsHx[y r’'a HlA€
X 8cnhypf nguy°n nhOHRIYOYTrtre ¢ hph @rokh 2 c h
t rtedkly riavitidn v 7 i. N gdéng phantichi r’a Htké tav
ti/p och theo bacach "nii tinh (qualitative) mang tinh mphokb phan &p thi t hY
c6 thAphat sinh ca tai bip  ‘ttrH&;  ngn ngl@emiquantitative)l * _ cb €
trung gi an Juftnrgounyg ° clgén diédsct @ h nigh3ol tinh toan
mc , Liromtcachcéhthng ;H'inhm ° g @uantitative) da trén cac’s
i ug thWwQxac silix[y r at HIkhEh £ n gufo ht h €ken gthi t héh
ca nigdaign, mc  chitptaythucvaod lfuvame L2 ch_wmghi °
+ Ln@gidri ro (risk a@lvmt uBitravOmg ®agiag8c L
tr tlisfn,t L - p W@&anh}io chi nhch  Lc@cceptable risk), coWEhi
nhch ‘Lc@olerable risk) hebkho chhnich( unaccept abl d @ai sgka) |
quy/T ‘nii ngphdvyir irotaibin ‘ttrHEEA4].
nWh c hin ‘lc®ai nidung trén €n ° Ihgehda ri ro d a trén xac stil
t r t€H(landslide probability) da vao ba xac ¢t  drh xab sl "t rki€heo
khéng gian (spatial probability), xac Hu °tt r HBtheo thi gian (temporal
probability) vaxacsti quy tnmdl ( v&€l ume/ magni'twide pr
tr2 c¢- ‘ntgHtythWefin x 8epHih v i | ng Guooutltravel distance)
I'Wk § cnhic | Lirokhix[y r a HLr €
ii) Ki Wh soat ri r'd Ht{risk&ontrolhédb r i sk treat ment)
raquyl nliap dngbinphdpcongtrinhiid phi c!ngt HEVrah Kkh
c h[nb n h € Hbrddh ¢, i rodarch cho phép thit hd vQtai §n; phong tranh i
ro 1a thi k/Jva th ¢ hi n cac bin phap nRm gifm thiwi thi t hd xu" ng m ¢ chep
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nhch ‘lc€ nh€ng rkrovOn g €gilmthMi, ngdakiinhg gt HE €
phét sinh; gim thW hdu qu'k h i ° t tHifis&t sinh; chuyd giaorirotaibih  ‘ttr €
Ki[25], [26]. CAc ni dung chinh bao gn:

+ X&bmteteukwh s o8t : [mMBhiWrirov@n gg8, s &u L -

taidn , chtfng.

+ L ach n gili phap: K} h p bi n phap cong trinh (engineering measures) va
phi cong trinh (norengineering measures), yi:dyia ¢ mai d c, thi Idp h th' ng
cinhbadosm,didi d©n clhs dqpuwihply.

+ Trid khai K]Jhoc h  h "ng:lxdy dng | trinh, B tri ngl n | ¢, phan
coéng trach nhim.

+ Giam séat vadp nhd: theo ddi hiugqubi n p h § p, nd;, ep nBdphor
tinm i , Q dinhhchih °k ki &n thif].

1.1.2.TYng quan \ZL. * Thodtrén 'fa hinh dcvarvirot nt mtl

Nghién ¢ u ¢ a Thomson va Tiedemann (1984)Bd M: lam ttrong nh ng
nghiencus mnhEl 8§ n h “plién$h gina cac yu f t nhién va nhan sinh gay
mE'n nbmaidc trongngntli.Thelbe L thh QKin akch,
m€eanvamc  rcafm, t h3 rmgBhénstnfd €L gha n tlitrnng  t
cong trinhva'hth n g t h o gin hin ¢ la nh ng nguyén nhan phbi/h
Ln CttrE@Y Lt T Nghiéncu  n FupQ tfng quan trng cho vic nhdh di n
nguy &Qkubeac glilbhap k thud nhan gilfm thM tt F €@ong quy héth
I+ ° [27h Nghién c u ¢ a Schuster va Highland (2007) m ng phan tich theo
hengthctin,tdp t r un g nykinot]-kd$dcc ad ‘tt rEs@ongl t °, tHit
bi ttdcackhuve il n %i ‘uldplr m raodc acdng trinhdansinh Théng

quatnghp ¢ & aghtpr M hinh& c[qu cgiaphattid v~ LakdMg ph§

tdc g nhbh mthhrfags g i a  tdk ndy© rm ¢ € ng kko@Bg Kikhdsoat, va
thi/u fU t € Utenhgo thh o, &hh baod nhng y/u t chinh lam tFm tr ng
thémyri r d HtiNgencu “ngth i QuHEb n nhém gfi phapQLRRL t * t h

hiugu, t r otbly tnbsh mdihvaitroca ph©n v YLnWhsaatphay c¢ h

trivi A khuv cd c, @pdn g ¢ § onh kg thyd vd'triwd khai h th' ng dnh béo

s m[28]. Nghién c u ¢ a Di Martire va cng s (2012) tp trung vao mi quan h

gia L'théatmh  dao v~ ng Y haikhuvac€lchs sdl lau

L i° thanhph Na p o | [io Ischia YLTac gl ch rarg, tHichgh ¢ § chhquy
ki thuwavadnh b § o chod & ynt hb<®md  ng xay d ng khéng kivh soat
vadin ra tr " n " hdakhong rf ‘mh a8 Gihd €[ nghiém trng

vOn g ®ataign . n ©y | ngthmiJehdtiddthtrong vi ¢ 1’ ng ghép théng

l
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tin nguy vaohuy héch®@agqin I W ai, Hibittrong biclnh
ap | c dan s val i ich kinh f]ngch hth [29].

Cacnghietncugca EI Kechebour (2015)Qukh}lg Pus't
U'nhrdrrag qu§ thodthkiu vict alttinh delayu f tr ctifp lam suy
gilfm n 'nhmaidc, n hpEehg htaii, nghbEsung ¥ nhau. Trong khi El
Kechebourthchin p h © nn ht’ Hige€hEl Harrach (Algeria), sd, ng mé hinh
thitr ngvahs an tWH mymihh Rag md | Ay d ng va s tfng céng trinh
cé quan hnghchvi  'In 'nth *rsde ,kobit khi g adttd chi L
Pushpa & Joship trung vao kifo satthc “alid th trbh Almora ¢ n , ) W&m rd
cach thc L thoéatlam bip ~ ilthanh pln va hinh thai mai‘'c. Nghién cu t4
Almora cho thyy rag thay tijvd i ut nhién Bag gth, bé tdng va kim M, cung
v ivi cll ph]th[ikhéngkWwh s o §t , H'In« nhg;©lg, mt MyX%a mdh
vagi a tlitkmg khbhg@ladh ngyut |l " m t £ng  tldtogg ¢ h t
m¥%a m<ea gHki[RO],[31]

1.13. TYngquangdnlyrvi r ot mtE@n thAgiai

QLRRtaibih “alchd ,Hoblt 1iv i L't m#€m tdthg tai bih co tinh
chilkhéng gian vathigianphcthp-vicl achn ph<€hng ph&pp L&nh
L - ng v@ ing.tBacachtidp och ph bi/phinnaygm: L §nmhtimhj § L
b §nnhl nge wnh  dg@RA), milod db Wiiva phm vi_ng dng
khac nhau tuy thiwc vao quy moé nghiénavamec | thitfgad Ii u.

-n 8 n h _ig i rBotini (qualitative) da trén méEngon ng , y ki/h chuyén
giavaphanl®dm c , Eirotheocaclgp nhge, tthr ung b3 nh, cac
n"y nmgh&€ngmath nguty § ecnflgbMl€a d¢ha nhri hg R p, phu
hpvi gibarhhdio s HoRbcac khu ve thiud |i' u. David J. Varnes
(1984) LEemvQihakbg§id mioni ngd wgulhiinhg tp

-n§&nh gin%h Hg8emiduantitaditvreyndg "gib&En, t
yJuf nguy °cdandiadrs t €h nigh3dlitinh toAn mc | £irom tcéach
cohthng hh@nhahghienas L« Wh&t§ct m? h3imbanl §nh
'n h ° rlg @emiquantitative risk assessment)adtrén céng the:

R i ro (Ri sk)/nhfHaMgidyxTahtthe&hnlyi (-VUl menab
t “@g chu tai bih (Exposure E).

+ David J. Varnes (1984hhbt mthh 3yt ¢ hin &4l thanh ri ro: tai bi,
ftn th€ehngb v mgB28 tr

Rs = H x V- R iro thanh phn (1.2);

Rt=RsxE=HxVxER irof nghp (1.2).
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+ Einstein (1988):fbocch L Hmgmyutf tn t h<€hnagthivhd gi §
thanh mtbi/h il QUo[33].

R = H x C (Consequences) (1.3)

+ Fell (1994): ap .dng khi cé nh@u Io4 tai bi/n hab nhiQi ving chu [nh
h ‘&g t ng h p thanh riro f ng th\34].

Rt = x(H T Vv T E) (1.4)

+ Lee v’ Jones (/p6m&) :fhlh€a byphohptEK9 m
v. i cac mé hinh GIS/phan vung khéng g[&8].

Rs = P(Hi) T x(E T V I @x); Rt = xRs

-n § nh "mh “&g @uantitative risk assessmer®RA) d a trén cac’s
i ug thWwQxac siix[y r at Hlkhh £t ngufoht h€hen gthi t héh
ca nigdEaign, mc  thitiftdythucvaod liuvame L2ch _wmghi °
Céac cong thc ‘L€ d, ng trong QRA bao gn:

+ Morgan (1992]36]: L eattrongnhmg m?! fint€mlam rd.riro
ca nhan va tail® ,” nglthim r ngypt phantichn h ° mg@eo khong th i
gi an. noy" WA n gaklthud WctAGS)xaydn g ¢ §1g déickenh
th c VQQLRRt rt€Hl v~ o N3I7ba@gmd

1) n8nih o BLcorn nge

R(DI) = P(H) x P(S/H) x P(T/S) x V(L/T)  (1.6)

Trong L - :irdRxa©didthi 1h& rh * n @tinh ithy gva m t
canhan); P(H) laxacbkix[yrataibljn h~" ng ntm{nfii &/nhigeo| L Kk
khong gian ca tai bin L & P(@/8) la kifn £ fqrgh ° mg@eo thi gian do céac
t 8ongl kh! ngl/LgaVALA)IAkEn hing t h ©dcdghangkhn £ n g
thi tmth g ¢ 6 hdo widiR).

2) n§nih g Bl

R(DP) = P(H) x P(S/H) x V(P/S) x E (1.7)

Trong L - . irRQ@iEN (thithdtaidn h~" " ng ntm); P
ntnly xa HUIr i ng ntm[n P/ geedb Khong dian (t
| © tn§ga UttrBE ik itaidn);V(P/S)lakiintng t hehtaign c
(t I' thi thdgiatr taidn); Elayut churiro(vid :giatr ¢ atai §n).

Tre°n kKjthasamrng m* h3nh tr°n, F&d |l et
mtchl tr Y%c _Lr@tnhg ggiu88 tr h hn:
R=P(L) x P(T:.L) x P(S:T) x V x E (1.8)
Trong L -: HKWY) r a HIREL lasaoskkh it lane

LnpHnt ¢ nguy c¢ h; B/pEEStLT) dutdthm §\Wh Xy @a; V
lamc  €n t h€WA)gE Iqgidfrtaidnhdbd ¢ o'nib fingh€ hge
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T ng h p kinh nghim nghién cu ¢ a cac nha khoa ks, UNISDR (2017)LQxukd
trong tai li u "Words into Action: National Disaster Risk AssessmeBbvernance
System, Methodologies, and Use of Results", khanni n_gge i ro cé thAchtp
nhch (acceptabhlle mglsd&a {{LrgHt@M nt ngxahie
chip nhch trong mt b i c[nh nidll "ni, d a trén cacfu t xa h i, kinh t/] chinh tr,
mt i ngvaecyut k h §88p

Taili uUNDRRc | ngrady victhifldd nmgetp nhhrirola
chnthi WL€a tja ntbMQgu t i ° ', fud n [®tnhghotb chy nhdh
ri r o { mgdimpdhorg tiv@an thip toan din. Tuy nhién, khéng c6 n
n g, &y duy nidl mang tinh toanfai chomiquc gi a, crnhif®p g n ige
cfnd atrénkifn £ n gu aipvOmHukinh t]-xd hic acn g  nd va khuyh
ngh ¢ § c, c cO@Wap d ng phan 16l theo 3 & . L iro:

-R irochp nhch  “Lc@cceptable risk),

- R iro cfn khdo ph ¢ (Tolerable risk),

- R i ro kho chgd nhdh (Unacceptable risk).

Nguyén &b quan irng trongQLRRIadfn  x & & ling r&ro co thAthbh
nhch ‘lc;@Rm  p h'@mrd g vi can thip dnthifvafi <€u hnla ngu
lFu t<€. ThegQLBRgdcthinh<€ | SO 31000 (2018),
EU Risk Framework, iiro khéng pifi | ¥c rrilad bchion'gn ¢t o cn, m"
phan I¢1 theo mc | Bhby nhch nfRn h tr vi ¢ ra quyl "ntipho hp v ibi
clnhva ki n £ nrg phg[19], [39], [40].

Trén th]gi i, cac qlc giaphattid L mnhshth ¢ °Lc@ i nguy hvh
t t rt€ LHivach L ngxay dngchih "k @.RRt h e ong bh@, ng- L' nh
| “@g-_ng d ng céng ngh.

Céc quc gia phat thd  n h: @gaM Y, Anh, Phap va Tay Ban NI@LRR
t rteHl "k W khai théng quacac dii "t e@icgia,hthng cdlis
chuyén bitva_ ng d ng cdng nghGIS. M iqu cgiacocachipch ri °ng nh
LQu .m@J/nbBnmectiéuchinh: () xay dngvaepnkd ¢ B lisu  ‘ttf €
toanquc; (i i) phon v¥ngrophegyuyhdchsydn dgHBhh g
va HAtFng; (iii) phan & vaphih pgunlygia t r unga hm@hng; (i
c “ag giam sat, [mh bdosm v ° rcing pho ¥ ch .

-TUM:,Chih “ke@icgiadoUSGScht r Scabén g ndb ° 50
bang, &b trung vao cunggd d li' unQh, d baotaibihvah tr raquy} "ntquy
hoch[41]. N*€cNgatipoh t h.eva H+<@ _msg Krhhp giva nghién cu
Fachd , n ¢dH Khihdu v " ntg8& cn hl©®n s i n hngdn€ubtmhbddn x €
chohthng ¢ gi ao th!ngtmg WEH/RECN®Kth clhitn t h
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trivi khaiD anIFFIt nt m 1 RAtANngnHl ¢ & liw  ‘ttf €&n toan
l&anh th va tich i p vao quy h&th phat tid 1anh th [43]. N ©c Anh phéat trid h
thng GeoSur ei taghtih tghiegohanh ehimh Brh pvibin “ L
Uahinhs [44].C8 c, cPM@pvaTayBanNhat trung v~ 0o m! h3n
t9 c§&c v¥aginhdesk}hopd litu "alchi khi ivavin  t hvEm L
x §cn hl cVhe nkE n gl vt'r @ @ish bdoam P45], [46].

n § nchay, hai quic gia c6 hth ngQLRRt r t€Hihi u qu L\ hinh [a
H" ng Kéng (Trung Quc) va Ug cong tAalQLRRL ‘& 4dpdng nh€ sau:

-TY H ng Kéng, Trung Quc L' § n_iro (aKSRRE ‘& xay d ng thanh
hthngxphthg <©u t'icl achao btdo mavdc Whghién cu chi ti va
nang & nhngbinphap gnthif . . dr €Lt m 1[@F4D.000 h&d'd ‘lt€
xay d ngd avao kinhnghimthctin v~ ¢ - ‘rilgdicgo. Tcrht m r2€9 7 7
1980, sau nmg vy t r t€Hdighiém frng chinhqugh ‘all p h ‘€hn g L &/ Ltnh ™ |
phong K thud “anctd (GEO) v i m, ¢ tiéu gyn ly va kikh soat an toan mai d
I'W.§nh gibl§ "t Mdsqufca n ngthils d ng d bi nphap k
thud va phi k thud WQLRR. /m ntm 2010, ch€ehng tr?3
Preventive Methshin &8 §nli «gi &pvdcdcm@ne c
k h t rigiéulcho khdng 7.000 maidc ¢ - nguy ~crangdatoeo I « L
tiéu chi an toan hin UI'H th ngthéng tinmaidc ‘lghanl®l  €u t i °n
cacmaidc Vv ngddEb g ¢ §c Wh tL¥ hcac maiidc Hilva maidc
I'§, ‘mSHLDPWamaidc | ° mycha@mn pHn anhriro lién quan ca
t rtedl "8gsS IWh t helatickkca WhE khong nnh WS I i
qul. whis khéng' n nhlada tr ° n L't§ rcée thgng§ch ny/u [nh
hah g/hKkhnt nly raxphahy . Wmsi h qul ph[n anh ki quf cO kH'n £ n g
x[yragcaphdhy. T n g Wisicangcaoomc “©u ti °n cao _ rghn ¢
ti/fp t hiewokhivec t €lmg ¢l ttng cl ngMmth § € H tlisui
toan din vQtH c[ cac mai dc nhan ¥ | n v, i kholng 60.000 dc ) ,” ¢ ddn@ khai
'W[m blo tinh minh Bt h v ~ X/ts htham gid'ca ¢ n g~ nd. Bén &hh vi ¢
nang&pd c,Hng Kt ng Weacipth Bgtdnitbaa rtedildchy khXn
cgb 24/ 7, v c §c, ccid hdgnRmnangcaomth th ic oguyd
c I r t€HlICAc bin phap nay gitploh bao kpth i v, 'ng d@dng chiing cach
I” i pho trong tinh hungt F €8 (Wong, 2005, 2006; Cheung, 2021).t#H ng phan
lo4 cac maidc ¢ theoth t €©u t iafrém xad sl pha hy ¢ a ching va &
qu ¢ as phahybagcachxaydn g ‘cchli sth ngkécatiic[ maidcco
tiQn nt Bign ‘nh. C thw P h lakghuhgaHng K ndldicéc t hi
h thngphanléf €u ti °n "© ho ngcdd migetplFh ¢ anh
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th' ng théng tinmaidc. T n g WH.GO th\L ‘&t 2im hcad'mai dc Hilva mai

dc L §, c miBdlvadnai dc | * mg ctta@®@Hm phn anh ri ro lién quan

ca ttrEE L'8gsS IWh t helaticBReca WhE khong' n ‘nth  wdh L |

S h qu. Whs khéng' n ‘nhlada tr ° n [t§ méc thdgngSch mwh

nh “m@n K n & nlyrayphahy . Wms h qul phln anh ke qu” c6 ki’

nt nl[gragaphdhy.T ng Wisicangcaoomc €©u ti °n cao hhn
L ngtip t hiedkhltv ¢ t €ma[g7], [48], [49]

-TY Uc, QLRRt rt@HIL ‘& HItiv QU nh ng nghiéncu g acack s €
LFachHl "nigd@hchin trong qu§ : thudbladkinhrghirhchg i § K
nh ngCTXD trénl"a hinh dcv “ QxtH n Hpm EdromH n "'nth ° rsde,

" ng th i khuy/h céo cho phép xay dg cdng trinh theo pin vi cp = K § ¢nh, L

c- t/hnphehngdg s®ndcygdgdipl@pthifkjct ng tr3@h tr
kint/ptctih khai . Ntm ph<ehnp arhi§ pv 'L §ngn hy i 8
r o dpi@t tridd b i nhiQu nhém chuyén gia va apmg t Bang New South Wales

ca DBc. Trimnmh®hng bp hghginhlb&rmgh: gh &i Lp h€hng
phan tich ma ¢h r i ro theo Tiéu ch¥ qu ¢ gia Uc ©® ma hiu AS/NZS 4360:1995

va nhom nghién as “alk thud  Wo | | oQxulfio;n gp '€hng ph8p L
xuHiva thi t hd b3ag kinh nghim “& k thud do Hi qun | Tng ¢b#8 ¢ hi n;
ph<€hng ph &p, s onheadp hthia httheo kinh nghim do S quln

ly giao théng'sd ng. Vamt ph<€hng nphh8ge K §n hINgyiu§ t hec
thanhpfnt/h  h " nhnhx 8hcguly cWh wguy honyB0).€mg g

h p kinh nghim ¢ acacchuyén giaHi phi "ak: thud B ¢ QxuH &p d ng quy

trinh QLRRt r t€Hitrén toan lanh tht h e o | © §hinh dacsy m thi/ I b[n

" hi n trthg [inventory]- d a vao vtri cac khi "t the® khong gian. § nh gi §
nguy ¢ hc htY c[rm[susceptibility]- th ¢ hi n xem xét mt y/u t lién

q u a/in phlin b khéng giancakhi  “ttv i€ cH cVih ano (It the

tich, di n tich, khdng vui l§) c6 thAeho K qup h ©n  Wn¥%n ¢ 2 lirhh " np€@ n L

v 'nh° g€ 8§nhn gu)g[yagahayxtai bih [hazard]-1 © khi xem x
gid xac stlix[yracakhi "t tro® mtkhong th i gian 1 m t khéng gian ¢
thwva phan vang firo [risk] -1 i ° n Jpgw a n hgtodacacththd dot tr €

'Higay ra, c6 thitinh brag tiQh, s n g B’hi tmthgvabt h€hng (INLTS, 20

1.14. TYngquangdnlyrvi r ot mtErViMNam
1.14. 1. C8c ch_ _ng tr3nh, dx 8n quXc g
Chinhph Vit Na mnhx Bgeholyithién tai la mc tiéu tr ng tam trong
chi/h " lc ghat trid bQ v ng qu ¢ gia. Chih k@i ¢ gia phong, chng thién tai
I/h ntm ff086G 3 nt 205 0-TTg,Q021) bk InthiQgiim thiwi £ n
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thti v~ n ©n gcQtRRdrong thicfghblh “ilkkhihdi ng~“y c¢c”“"ng g
[5]. nW, thwhéachih "k, Quyl ‘nlh 1 8/ 2T0T2gl / (@Ny dpl., L iro
thiéntaitheotnglod h3nh, tronél B, cl “"enhotlu®nhvy
clnh béo va ng phé phohp v it ng khuvc[51].  Qwlynay.chia.ri ro thién
taithanh 58p  ,t ceb1(m crirothgh)m ¢ , t § cng tkénl tnh hdb nhiQu
tnh khong I kQUh ap 5 (mcrirothimha)v. im ¢ | t § cng ttén nhiy
thh,d atréntn g "' ngé mea t'r oQlgn 2heai tlr-€c viguym
¢ h'a llinh theo vung.

Cacbhb, ng” " nh L[WwkhainhQl arhgehtnrgi t uttf mdWiig hi °
B, KhoahcvacCéngnghch t r2@ Ch€hng -8B0wWnghién Kukhoa 8/ 2 1
hcphcy bfov mt i° ng,pheng tranh thién tai, thicimg bih "~ ilkhi hdu, chd
tr ng. ng d ng cdng nghtién tih va § hoa théng tif52]. B, Néng nghip va Moi
t TM@hin L &iwig k h aQan quanitrn § :  Qan dnh bdio sm st LH]
| T HB®bhmiQindi-t r ung d20282 @30 L Qn -TIQR[B3R/ Qn
( i iQ#n néing cao rdm th c vaQLRRthiéntaidavaocn g nlg/hl ntm 20 3 (
gop pnxay dngcn g ndg.thich ngft  h_h thiénai[54].

chh ‘al p h€h@ gQtai, mhimiy _ngdng L ¢ triid ¥hai pha
hpvi QUkin Hthutngving. Riegngd T©O©y Nguy°n, Ch+®€hn
c utfngthM i ath 201@2020 do Vin Han lam Khoa'hc va Coéng nghVi t
Namcht r 3 L @ gx ©dn li' d thién tai i cho khu vc, ph c v phan tich
nguy c hkieac glitphdp ¢nh bao- gifm nhGr, i ro thién tai phc v. phat
trivid bh v ng.
1.142.C8c ningHhiu°rvgl ic d o tt
a.Nghitnou nguyxkc§owetht d

TdVi't Nam, thga9@2010, hghién cu ‘ttrHEh y/u td trung
v o: Q(it)rali phon _evwauy hdelguwh gim aHsthignhai; (ii)
L' §nh "gil8 g hQxud d¢ili phap k thud t4 ¢ Bfc { Enié&tuyh giao
thongtrn g WH.i Sau n tphat #8Mi ¢ ®gong :igh quan tes va mod hinh
L&§nh gi 8 Ml & ngcdhn¥gc cl§ ¢ p h €h Hiongpnigheep cultva
d b§o ttHLe

NhiQi L hnghiém cuvanhakhoaltt L\ khiicédc nghién @ quy mo
ving va toan g niRm phcy quyhdt h ph, n gt HETBNOW 1& cAce
cong trinh ca cac nha khoa ks Nguy n Tf ng Yéem\V 1 @/nb, Trfn Tr ng Hu,
Tfn T ©n VinQu c Thanb wa Nguyn Xuan Huyén,vitr ng t ©m | = |
gi 8 nguy ch, phOn/ttreedl \WakgPphap ofim @M, ¢ h
riro.Mts nghiéncu L & X&ydngHdn ~ EMnhbéo, phcy t 8nhl c €
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tUcackhuve c¢- nguy C hglayawdnhpor® dM&n cUeack h §c

t'nhLaiChauvalaoCai.ldmc L&ng ch¥i At llas ctitiNgi m t a
-phfn HUIh o v "u t éedixdtydngbdn “taibih ntm 2015 t
Ch€e€hng tr3nh KQocByp€8agnghiehmgcphsg8p L 8§
dthgdin® t I nh (1:500.000), mts khuv ctr n g Wi iLcehitip hoa t

I 1:50.000. Tuy nhién, gn |l n ¢ h€ap FL citiy f mhan sinh, nHi 14 tac

I, ngt quy hdth s d n gHiA phat tid hidtfngtd v Yang n g difaoc h t

[55], [56], [57]

Song song vi nghién cuquy mévuang, niiy  c* ng d trihgqphanl « t
tichhintth g @xubibi n phap gim thwitd ¢ @ic  trg@hwTiéu bW 1a
nghién c u t TP. Lai Chau, m@ nui phia B [58], [59], khuv cn'i  Dn'qg T €
- TP. Hoa Binh[60], tuy/h giao théng trn g Wit i n h éng B €hi Minh[61],
tuy/h giao thng qu c | 4D vatuy/h L “éhg giao thdng chinh B Kth [62], [63],
[64].Cac nghiéncuch yJus dng phe€ehnsith& @, k phO©am t 2 c
hinh-Uacitd t heo ph&¢higlapti Sy thn g Qedd JJitac
L. ng ¢ a kih tb , a b va nhan sinh. Sq ¥nghién ¢ u ving, nghién cu theo
tuy/h L, ch ehitifvakint ngb 8o ¢ aokohWirimaidiob téc
L, ng nth h Hobiltquanirng i cackhuved x[y r’a Htlr v [65. qu ®t

M ts nghién cuchuyénsautVi't N a r tiing vab d béo va §nh
baosm ftrH#. C8&c ph€ehng ‘flEbaghanbgnmihom ohink:

(i) Nh- m phrgké datprhgBan hlinth "rigg@a c S L |
t re@cacyut Uamb-LUachl TieubW n h € nuggid hgwvi naham
va GIS Lao Caiva’ B Kth[66], [67, L § n hxagdngdn “"bguy ch kit
vchthy 'BHi Shrfad apb€hng plie8]pvaxayidogtnn tghi a
cm {td @hénggiihthypt [69].

(ii) Nh-m pdné@pa g ngghd8ganvadli ul n WH bao
nguy ¢ hphanVYiéh st/ “ilkhéng-th igianga ‘ttf & bdo H mign
Trung[70],. ng d ng h ¢ may K} h p vi n tham ¥ Th_ a Thién HuJ[71].

(iii) Nh- m bhsethnggacmb Bntodanlymépmg cJh ch
t rt@aogmnghiéncu ttr @ ©u d o ny&a‘tcmr °Vin t Narg72],

v’ m! h3 nrdhanh xaal atrén @AV, DEMvadli u m[&s3, [74].

(iv)Nhomp h €hn g p k8 plk thuddheoddi m ‘nih * rsde, giam

sats d ch chuyM theoth i gian th ¢ [75], [76].
b. Nghién ou rviro tai bidn  ttint

Ntm 2006, trlQtigp KkRmntgam®hi Ng bhxaydng c

bin ¥ phanvingtaibh mt ing tt nhi@ lanhthvit Namo don GS.
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TFngYémlamchnhim, hin "n€ “tlrve | 149 khuv&t'nhLao Cai
I « ~dnghiéncu’ chd , Ehiti.n ©y _ltttongmhng c¢ ! n gutiéni® nh |
VitNamtipoch t henag H€nih mo §(ri sk assesmment
mc  thithd "iki c8§cngBlnh mgeCachn “Li r'al tH €
v’ | 1-1 Igu®¥%nc xély8l ng't4e ¢’ § lwan Huyn Bat Xat, thxa Sa Pa va
thanh ph Lao Caiyit | 1:50.000, 4p.ch g p h ‘€hnmgh pth&Bmah Khg
r. i ro (thgp, trung binh, cao) catrénfrngs t § ecn glpll d ©n c€, &l ng
tFng giao thdng55].

Ph€hng ph&8p aoni yn ¢ atuiQ@din g tddGuc UJtheo Ngh
'nh t h@amViaod Th "d b blh ~ phanving taibh mtingtt r €
nhién lanhthn & C H D C N DTrdng kbwdn Kh LQtai, nhdm nghién_au xay
dngdn “ ki r’al tho#®an lanhthLao® t I 1:1.000.000 va hai ving
tr n g Wi it | 1:500.000, phc v, quy hdth Ianh th va ng phé thién ta77].

Hengnghiencu L §nh gidg tihivid@ Nam [|ophattid b€
I § nWchigwidnt U'nh t 2 n'hh srag&ag thitich h p céong nghs .
Trfn Mthh LiW (20072 01 1) L « Iy l@dh varki@in fc gy ¢ ng mo hinh
xacsil t r ong LJB,mhh mghh € cfr thi/l ¢ abmid hinh hoa xac &l WL
phln anh tinh Bl ‘niitrong d li' u “alchdlt nhi ° nQxubdlv “p L€hnwgh ph §
| “@gtrng s cac ypuf taibin Wkay d ngdn ~ H béo quy mé tiich kA i
t rt@hcy L §n hrigivgh g Bvatai §ntdth xa Bdo Kth [78], [64].

M, t S nghién cu khac tich hp mé hinh xac gl v, i phfn mQn md phng
“n ‘nbhmaidc Winhtoanrirothithd, NguynThVonh H”" (2014) c
v " 0 ng hé'tn thii kinh ¥]va nhan rihg theo caclgd | t r t€, gop plfn hoan
thin khung _L&8mnlb _tnih 8godn@p[®®]. n8&ng ch¥ugla, ng!
nHog TRTh %y  WIT nhc(20200HQuing Nam LWh tWm@Ednh t r i
bdosm f{tr 4 atrénffn "Hguy _ kb, m&a v hochmaygtrivh g h
khai trén @ tfng tr ¢ tuy/h [80]. n©y | _'ngmicidechugf® c[nh bao
t onh " ghang dn th b Bgothed thi gian th ¢, gép pin nang cao hu quf
ti/p och théng tin ca chinh qugh v * i darg €

g - ¢ chinh sach, fin  Vt4waqngs ( 2 0 2 3QxuHmc«t kHuing

h " n mgQLRRt rt€HEho mh nii phia Bb, d a trén phan tich tmg ké 78
yutt §8cngl. NEmT[inhp g pg i@kintnghegm: L€ 1) ng £ ng
ntngagdin | T o) ticmh@d li' u "alcHi-k h Z ngt (B phat thd h
th' ng dnh bdo sm; (4) nangcaordnth ccn g nly ; v [m blo Bgu n ILc
tai chinh phc v gilm nhGr, i ro [81].
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1.143.Nghi °wZcdmett khu vyc TOy Nguy°n
Trong hdk qltuai,t dik € ¢hanh mt dthg tai bin "al'chi
ph bi/n v~ cngxgi HiduvaTdy Nguyén. Cac nghiene b fun L
LethchinbiVin achHit nt m 21998, %imc  Bguy atrBn d
bayut ¢ h2 nah :h 3mdd- v Lbhong hoa va Hd | ng kih tb. Cac yu t
khihds, tHmph v nho©ncsdnpWilwhnhdp nguyt &b tr-
[82].Béncdh h L Qunghigrciu  ldxdrurtg vao cac tuh giao théngtrn g WA |
n h <€ ng ¥ Chi Minh qua 5'nh Tay Nguyén, rRn  x §nch Vit iftr Q" L
xulti gili phap k thud bfov maidc[61]. C8&c Lig§nho giclfehgp L €
trong b8o c8o nTMtfghhoch a @&hukt® m getréngt> nh  h
Mt L-ng gn@ @auTNB/TO4thuc Ch<€hng tr3nh T
3, L §ntrlrg vag i rdabi n 1o tai biyh chinh, baogn  { tr B clcHp | L
ving Wa[83].L iPh€hn/gh p QBi@thk ‘alcongnghGl S v~ L §r
gi hL t 2 nthx 8en hb v %n g, klug agd kIErht n qur crnt r t€
LRI f [ 1:50.000v " QxiiHi gi[i phap s d. n gHH ply.
Ti/pnicackiqu n~ yQtai TN18/T13 do NCS¢ht r 2 dp tturg véo cac
Lt ttrhg WH i( n4, LYY D<€hng, [®Lc,Li@hg mBghdna) , t
cnh bg§o n¢liby I cliB5.000vaghi/t kJh th ng quan bt L ng
td5kh it rt@LWihinh tron§nduanted 1c §mh’t B d, ngy r €
I « ¢ €l €ad hdnot nk m 02 Praaytd TT.LLe D<€hn gr gidm h
sats dchchuydc akhi “thiequl'ivi khumiltand .t tr i
Ngoaira, nghienawtd nd Lx&c che iticiey/uphanbtrénr L §
cdé v phong hoa day, do kichhdtv ~ o m484]. m€a
Nh ng K} qu nghiéncu n Jhyayh ¢ h ‘@ajuaii tém tich'tp m t
c §cfg . Ldoquy héchs d n gHIphattvd k ht ng ¢divangTay @ t h
Nguy®° n.  bkBdngtrrgdm ‘lc€hdfrn gWwhl©ng caophingng |
tranhthich ngvi "t m@ongbicin h [ Koéawvabih ~ilkhi hdi ngay cang
gia titng.
1.15.C_ elgluonv " B ahg nghién ®u cva luon an
Tai bin  ‘ttrHE&A m t trong nhng d-hg tai bih “alcHdi ph bi/h va gay
thi t hd | ntd4 cac khuvc cahinddc ,Hohit® cac vang m@ nii va cao
nguyén. Trong bi c[nh bih " ilkhi hdutoan §u,s gi a t £ mg nhcg8 cmhai
cc Loanic%uw@g Vv héadim La mhanh ch-ng L« |°
ph§&t StibidyvQfm s&iva quy md# nhiQi khu v c. Vi vdy, trong nhng
thdoK ogfn L®@ly€hnagumpri r’da Hlr ©g " y cchidrrgg vl €
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tr t h” nh, ngah L% €ong nghién cu va qyn ly thién tai trén tgi i, thay
chop h €Hmoagh y/utdtrungvaox! T oW cttiaB khisc L «[yra.

Theo Vin p’hp.QdgvQGImMm nhGr, iHo thién tai (UNDRR),.fi
ro thi'chwWiaahntngyrathithdvOn g €taignhdd mtiing t r €
dost €hng_ at igugi chct ihhm taiypvm tth@hng c
c§ci Thg€hu t &x39L Trong L-, nl@apmkifakh nfghix°® n
ramthin "hg@ nhiencokfntng g@&8ymechifhhi Wins th
hindinga c¢ o'ni, cdngténh héb tai §n trong khu ve chuln h * mg&on
thhdbtn themmamhmeh thithdcothkly ra khi tngi °n
IJh  c¢’§ ¢’ nd@ay.

Tr °n° lc-h,irsthiéntaindichungvatr r'a HLre- i "‘mg °ng
I ‘& bW dj n theo mi quan h:

R=HxVXE

trong L - :

R-R irotaibih ‘ttrHERisk);

H-nguy c/h(Hazard), thohi n xac sl x[y r ‘at Hithe€khoéng
gian va thi gian;

V-mc ,tn th€ehng (Val t&rcag@&hui t yyc at
t el

E-U'i "ne® phhi by (Exp@msuce), cligt tgr 3 |
tfng k thud va cac tai bn khac.

Trong nghién cu tai bih  ‘ttrB®, n g uy HE Rinhg€ ©ex g L
thitng qua c8c ph€ehng pthilandgite@usceptibiityg n g
mapping), L &hxiy griag Hbte® thisgian (landslide hazard
assessment) va phan tich cdpy kich hdt n h € nm@dj 5 hio-b cac hét
I, ng nhan sinh. Nigu nghién cuchotf vi ckifh pcacypf 'a h 3achd, L
|l pph bOmHb ,"nig€meant¥igs din gL cho ph®pt €Bog Ll
chinh xac cackhuxcokifnbng ph &§'tt BEi nh tr €

Béndh h  n g u'yt Hiltrai thanh g quan trng khdccarirolamc
L phhi b ybtih tRehng§cndehu t &EME  pBhhi
bay pfn anh s phanbgca d©n c¢€ v~ c¢ 8mgtrang khgvced 3 n h
nguy ¢ Hillttorrgkhitinhdb tn t h €fm@th kiprht n qu cthig L
vamc _ thi thdkhix[y r’at HLFroBgthct] cac khuve L6 mdh L
d ©n ¢ ‘€ dodrang nh@'cong trinh xay dn g ~ nghe€mc | i ro cao |
sovicackhuvcitddn c€,[khgangatyHlc h €hm€ L €hng.

T g-caqunly,gunlyri r’d HLr EEMIA qué trinh'tch c va
th chincac hét ngniRmnhhdin, L § nWhsgat v& dim i r i ro
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t r t€Hithdng quavic KiEh p cac gii phap k thud, gun Iy va x& hi. Theo Khung
Sendai QGi[m thiM i ro thién taj qun Iy r. i ro thién tai §n  "Llc@ c hi n theo
m t chu trinh lién_tc, baogm c 8§« kM bh&dinnmguy ch, L ¢
r.i  rQuuH vatrid khai cac bin phap gim thi r i ro, giam sat c[nh béo va
cch nhd théng tin phc v, quin ly 1au dai[16].

Trong nghién cu ‘tt r B8nhiQ nha khoa’hc  LQxuHlluy trinh qiin ly
rirod atrénbn _kc€hinh:

1.Nhchdin v~ phon t ¢ EHbE rg8ody kitieve cotkif et n g
x[y r'a HbBra€ tr °n mhkiom alt % ¢ mch) khilhdu va cac yp €
kich hdH.

2n8&nh _igirgd HWIEp nguyt Ehicherylef phhi by
vamc  fn thenng§cnodehu t SenRh x Shbmb | tiro
tdt ng khuv c.

3.KiWwh soat vadimthMir i rQuxuHl cdt bin phap k thud, quy hdth
vagunly nifmgifmthWw  n g u y thehAthiv B4, h

4.Giam sat, Enh bao va ep nhd théng tin ri ro: thi/l Ido h th” ng quan &b,
cfnh bdo smvaepndd li unmnangcaokhn £ n g p hava gg phnog

Th c hi ngun ly r. i ro theo chu trinh nay cho phép chidyt p h*€hnag t h
_ng phdé b, ng sau khiky ras ¢ sang phong ncga va kWwh soat ri ro m t cach
ch Lng, qua friigim thiwiphi t pthvQn g Bratai§n .~ napthi, vi c
tichApklqu 'l §nh_igivd quy héchs d n g A qun ly phat tridd L 2
th L' ‘& xem la mt trong nhng gifi phap hiu qu nh3an hth ch] phat trd xay
d ngticaickhuve c¢- ngtytaoh tr €

TréenthctJnhiuqic gi a bhg  &&@fh ‘d ¥ quy trinh cthw
chocongtacdnlyri r’d Hillasgym h th ng dnh bao sm, bn ™ Eiro
tichhp v~ JJraguylc hiid atréncacRqu L § n h ‘nghi’ 8g.@rong khi
I - G Vit Nam, cac nghién @ vQt r t€Hith yJumidng mc L &nhn gi §
ttthg v phon v¥%ng nguy ueQij ftnoho g §fni c §
Iy r irotich hpvwhconkhch] Holbit “il icac khuvc  L'Iphét tiwd trén
I"a hinh dc.

nivi c¢c8cm?! ntYlidptrunghid t#©n c€ v~° <c¢clng
dng cao Qtkirnoahgnhphicth , nguy HE Rtnhy@ i ikkcm v
I, r.irol nvQn g ©va tai §n. Tuy nhién, cac nghién a chuyén sau rfim tich

hp L&nh gi Snghégpiy rcobxudgifighapgin | T cho c§&c
trénla hinhdcv ¢, n @Qh ‘€af kimfing t* ng nghiéncu L - , ck hu
L't n"hGtLl% Deh'rygadh® | “im ng@ghiéncudohit Lfy . L

c8§¢b Lt r€mg ¢ MiQt hn¥i L awh ga Hinh &ct v phong hoa
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phat tr\d, chJl, m€antheomlavat , L' ~ hbehnhanh. The t/Jtrong nh ng
ntnmngl©y anhi@be o tmtedbaythithd L 8idghuk c nay.
Vivdy, vi cnghiéncu , L § hnhh * gg & xay dng md hinh gfn Iy r. i ro tai
bi/h ‘ttrEEhokhuve L'n "t4tL% D€h frgthil, Khdng chnhinm
gifmthiw thi t hd vQn g ®ataign macongépdimxdydn g ‘ckhoakc cho
cong tac quy hech va phat tid L 'tbQrty hg 1 cac khu ve "alhinh dc* Vit
Nam.T. th ctrth g NCSx § onh ha v QtFn nghién cu:
1.151.VZm* h3 nh M § m ot "gkicig8h pr ¢ h ophé&t%riahttrén
L& hinh k¢
PHn | n cac nghién_acu hi n nay ¢ trung vaoll § n hn ggu 8 Homd h o
phng “tirehmml cheaWphcEtmit risnhira€nghp gi §
(QRA)phuhpv i HL t h Yindghdi Viketich h p F . Ba thanh pfn chinh
gm: nguy chi (mgebuathi dhf (exposure) va db tn t h€hng
(vulnerability) con kh ch] Holbit t r o n'gn gmiliéo mtrh@©n c€ v~
s hUtfngtdp trungy/ut t nthli man g thgvapghc tha hdh @ soyh i
vang néng thén b mih n Y%i . hn t h u
1.15.2.VZx 8§ émh ioc i tviro LM h 1 g vasoc chixng cHll  ttmtl
Ngi'nd liuphcy L'§nh_igihi§rcly yyu ma n gnhttishindb L
phannfnh.Caclp t h! ng t Qdn© np QTKE, hUbFiigygiaovthong, va cac
taigncogiafrttkhuvec nguy cohtheahbdg®. Fngthi, d
i uvQthi thd quakh, mc  H€lUtheodp  trtghabhstn t h€ang c
c8§c nh -"mg@hconthibvdag, gO©y khc ‘Hgoatnti o v i
tiQn ntng.
1.1.4.3.VZphat trigh mé hinlQLRRt nt mtEi AL ph_ _ng
Hi' n nay, cong tAQLRRtY4 "all ph<€hnp_ ngp i ngshu s ¢,
thi/u ¢ Aphang nga va ¢nh béo ch L, ng. Vi ¢ &4p dng md hinhQLRRt r t€
I v ¢ hd@atbvgi cong ¢ quy hdth khéng gian, dli' u GIS hdb cac 1th
tfng dnh béo trc quan chon g nd. Fn ¢ : ng tiecch tich h p gi a khoa
h c- cong ngh - chinh sach va truyg thong i M&kay d'ng m t mé hinh ng
dng ¢t al p h€ehfuk nc'ahinhphcth nh€et-nt D€hng.
12 Cachtipcdh v ph€ehng mph8p nghi °n c
1.2.1. Cach #p con
Trong nghién cu cac tai bipn “alchd  n - i ¢ htu B Boi riéng, vic r €
| achncachtipochphohp ¢ - T n gnlg tyoag vicla rt tinh khoa
hc, tinhkf't hi ‘nwh”, mg®&uyénsutchotoanbquy tr3nh L8nh g
v " QxUH gi[i phdp.Luch an tip och  ‘ttrHE L' N h t@hql ¢ a cac mi lién
h khéach quan gia Qi ki nt nhién va cac Hd  nf nhan sinh trong khéng gian
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vathi gi an Te° i helhlgmi r'd HLr E@mla mt qua trinh
L ng nfRn nhch din, L § n h g \WWh&oavcac fkfi gay nl” n ‘nth * sde
trongbiciln h LA . @ hnhaalnhta.°n L

Khuv c L'in~tditL%E D€lhn glphattrMitrénl’a hinh dc, co
tc L ! hodnhanhd o tinXynhiu n g daybijct b t€H, Qtli ti/p ach
vih Qi@ g - ¢ n@,¥hh plgaa kecthud - x& h i - khéng gian quln 1y.
C&8c phehngvdpim@khondgté&hi micflchec t r ° mdéhinlh s
hthngri ro, trongnlrnh€8cguyn "mht pp@hitbéio, bcy
vaqgun | Tc pHarsgtich lién B, c6 logic K]Jth a- phattrMA[85]. Tr ° n* Lc-h, s
nghiéncul achn 4 ngtif oh chinh lam @ tfng xuyén sut cho toan b qua
trinh th ¢ hi n:

1211.Ti Ap con | i°n ng”"nh

Hin "h€ 't BElriroliénquankhéngclehu t §igcal c &c L
ki nt nhién ma con'bchi phimthh bihot  nfgxay dng, s d n gH A qua
tinhgyn | T'. L Dot H - ,u ng@E khantréc@ tingtichhp c 8§c | o1
v ckhoahc nha€H{l'amb, khirdi-thy v tark,thud, xay d ng- quy
hole h [, eungyvhcacyut kinht]-xdhivagdn | 1T _,oh” n<€

Cachtipah | i ° n ~ otgWi kindi thahgyua vt tich h p théng tin va
ph€ehng_amh@p | gokhoalic kh&c nhau, t'nhainhg L -
(t nghptailiu khfosatthc ‘alnkthdinyut [nh M) c&§ €ng nhe
m t cdng ¢ nh3an lam ré miquan h gi acac yuf t nhién va nhan sinh.

1212Ti Ap con m* h3nh L8nh gi 8 rvi ro

nWEchec qu§ tr3nh L §8hnnghogii § rmglkilymgkdénh v~
cuxaydngmo hinhnhthngrirogmecacthanhgm: nguy/he¢h Lt ai
t“@g phhiflnbhiig, t k®hngr o ‘Tr-°n cc8c €hH ng t
bé&o va dfi phap qiin | “Tc tidh f&p nHmn hinh thanh mt chuy i logict nhdh di n
n g uy Jhkiwh sbatriro.

M®  h 3°rchch liah thong qua di’ u khéng gian, n “ B huyOGva L
k/J quf kh[o satthc "al’ t r on'gn gm*G1 S.r € a oxi@rtrlhy S, caov i
yJut [nh “mg@aphanigh nguycthhit € heag HEM° nye
goppfnchi§g h-a quy tr3nh L8&nhhai@Eg ahghé c h
r, i ro ti/p theo.

1213 Ti Ap con LMNOnh | 1 ng v™ dx bs8o

T k/} qul L Qu tra hi n trihg va phan ticiko L Wh £ tri’E8 nghién cu ti/h
h“nh L&nhukgril8h cl8EhK in n’h’ rsd&, baogm H Wihi
"a hinh, &l t raltetl Hb Lt r ©nga HIht h¥no ovU | rig§ a hdt
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I ngxdydn g - ngthi,d liu "h€® meax Iv@phantichnkn x &b L
ng®g meandn gk 2 cthrti® o
Bendhh L - ,/Jpet8alth " ge ¢a@dng t r aghdasire
t rtelilFobit ik ithithdvQtaidn v~ cio,n thrg%¥eri uthing s
kevQd ©n ¢ €, c¢ ! mg xac st#xfyh r>al© Mithaieth i gian va gia fr
fn t hehnld . hg@E cr’ & tinh®an theo md hinh R=HxVXxE, cho phép
€ c tinh ¢ thwim ¢  thi t hd theo khdng gian va'th gian. Cach tip och nay
khéngchl ~ m r Ap tcgt c'shi B cdncugglh ¢ khoash ¢ cho cong
tac d bao, §nhbdosm v~ L §in hindp [ H @khu v c nghién cu.
1214.Ti Ap con qudn |IT rvi ro tr_tt Lmt
KjgdL8§nh gi & _mguy HLUhEHKhHprvao qua trinh phan
t 2 ¢ hQxulicac gfiphapgynlyrirophohpv i QUki nphattid L'#4 t h
khuvec n@-LE D+<€hng. phan°thr i colheoscac me chgh nhdh
I ‘& va khé chp nhch  “Lle@ghién cu QkuHicac gffi phap cdng trinh va phi cong
tr3nh ngv@hmgagth  Li r agthiguch &mh Lig@Echhpriro
t r t€Hlao cong tac quy kbh xay d ng, kiwh soatsd n g gdyn | T  d ©n
nh3m gifm thiwi thi t hY va nang cao hir qu” quin ly r. i ro thién tai trong qua trinh
phattrmd L't t h
122Ph_  _ng ph8eou nghi °n <c
1.2.2.1. Ph_ _ ntgYnpgh 8hpt pp hs€ ItizMuh v~ t h?
nQutravathutdh t htng. ctfilntl °nb€- ‘TngmRAmhoa «
nhchdinfng quan t % BiE Lhe nvh'nrelEaéug cd il in = t4Hi
-L% D€e58],ds8s], [87]1. D Ii' u ‘lcu thb L ‘& trinh bay chi i} tU mic
8, phn Me Lt u.
THIc[cacd li uthuthp ‘lc€ ‘lc€ ly,f nghpvathng Wengl
chb cai nhintng quan ©th ctrithg, dinbihca ‘ttF @itYkhuve L' "t h
L4 -L% D eduadic thi k8. “ ng th i, thdng tin nay pfn anh bc tranh thc
t/JvQecong tac ng pho, kisb ph chduqu't rt€ L « ~ dc@nhqu@hvacn g nd
'a ph©€eWn g htarii, dJquk  tweEeQlgit vap, L'h&hilg "glr € hi
satvith ctv ™ L ¥ng thm nghién_au.
1.222Ph__ ng Kpthagp vi
4 nh vi n tham 1a céng_chi u qu trong nghién cu  m* ing, tuy k&th
sdngHLlv™ L §njh agHi§ nthad terje 1 1 quifd8,[891 1 b?
Trong nghién cu nay,[nhv tinht Googl e Eacg 4 nghiRoh e
L@ tra, kfo s &t v~ nlthrgh’ tlh td&huhvic L'in "tk LG
D ‘© h.rPn mQ@n mj n phiGoogle Earth Pro cundg [nh v tinh, iin ™ I a hinh
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vamd hinh'sL, cao (DEM)vyichtl ° hg€t, cho phép truyd mij n phi va tich
hpcongec L okl | €U utkhdng gianC 8§ ¢, cth@€ hingli L o’&n t r -
lHibgmb ‘tngsedng Googl e "Ethchih Rh€& E®u:
-Chupbd liu:  XrheHnhtvi nghién cu, chnnh lch s ¢o chdl
| “@gft vQchih fAPH- it oW " In ahinh. L
-QuansatHihiu ‘ttNKehdincacdihiu n h &d sb@hay, mi
|, pph th cvd, ticht vdliu, g Fh&dng dfiiys d ngcaccongcx e m L
cao Vv~ g-Wh tmhg&mh Z2fintg L
-n8nhbl dv” _:ID&gcingci Pl acemar ko WkhoanhPol vy
vung, ghi chi molt xudid |i' u .d d8hg .kml/.kmz phc v, phan tich GIS.
-X 8§ c mi ridhi/uvSo sdhhvikh[osatthe "alldn ™ achidl WLE n g
L, chinh xac.
D liulnhv tinh chdl " hg@aot nt m 2/ @& chb phép theo dbi
dinbih CttEHe Lo kckiEih “tt,mh@dinbih  ng| pph vas d ng
LELt L - _@vhL §nh gi § " tlghi yquc(Hinhtl.t v@ Bng1.1).

Vich

Hinh1.1G#i L oM nnlgittm®tb ngmet yntrérf nh Google Earth
d a tiBgnhahsinhtheoth gi agndcgnhs&E°n T3 /yp@d 7; b
sauéivto T11/ 2 gddikcxathiM StmtI10/2018. d) Ki@n tra xac
minh trén tixc ALT5/2019.
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Bingll M uthbngtindgii L o> nitth'hgmt ynhtivitri cAthGtrén
d nh Google Earth

Bi Y
KiW | ChiQu | ChiQu | Chiu | Kholng | Thw 'n Y

. R o ] Thi| phap | tc
TT | K h| chuyd | cao | r ng dai vui lgy | tich _ .
: gian | cbng [nh
Lng | (M | (m) | (m) (m) | (md)

trinh | h g
o Khéng | Khai
Tr € T10/ 3 .
8 | DLAOS 20 40 25 15,0 | 2.093 ap L" o
xoay 2018
d. ng M€a

1.223. Ph_ _ng ph8p " phk®hol e8t thxct La
a. Ph__ng pih8tprtghon | o
Hin "he "t Hie ES LHa vQduy md, &l t r Qkki n phitisinh
v . ndlchc, do ’lcnhiQlnkakbho®hc QXuH phan I¢i theo cac tiéu
chi khac nhau, phd Ip v i m, c tiéu nghiéencu  vis Wh khuv c . Tuy ¢ h®€s
h phan I&1 th" ng nH, cac cach fp och ph biJp vwa  ‘lcBachnlinhhdtd a
tre°n t 2 °mhvQL@Ehm galcti- I a hinh. Trong pémn vi nghién cu nay,
t re@Lephanlél t heo ckc ttrigny agh?2 L
-Phanlél t hsAwphdh'bmHb tt It ‘@ Lomtadze'tng h p theo F. P.
Xavarensky (1934) nhe€e sau:

Bingl2 Phanlei ittr t h<@wphdh Kmlt ittr _

Tr € t Chi Qu s©u phon b’
BQ mHit <1
Nong 1-5
Sau 5-20
Rblt s ©u > 20

- Phan I& theo quy mé khi "t I ‘@ Lomtadze 1977I'Qxubld atheothw
tichkii ‘tr @h€ sau:

B'ngl3. Phanlei itttheoquyméokh ittr _

Phan lo Quy mo ThWtich (m3)
I RHinh <10
Il Nh 10- 200
i Trung binh 201-1.000
\Y, L n 1.001- 200.000
\Y RHiI n > 200.000

- Phan I¢i theotc | Hchchuydg akhi  “tt r @ @uden va Varnes,
199@wuH. nh€ sau:



Bingl4. Phanlei
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itt theo Xc i dréh chuyh

Mc L MO t[0 Tc LK tr€eng
7 C ck8nhanh 5m/s
6 RHI nhanh 3m/phat
5 Nhanh 1,8m/gi
4 Trung binh 13m/thang
3 Chdn 1,6m/ nktm
2 RH chdn 16mm/ ntm
1 C c k8chdn < 16mm/ ntm

- Phan 161 theodth g, p h€thhkp L\Mihlide h ° tLr'é&Lomtadze,

1977sd ngnh€ sau:

B'ng 15. Phanlei itttheodn g, p hac ,'le ¢@hdddh chuygh
C8c h|
t € ng y .
| c DUng d ch chuyWn
LoUi DUng
1) (2) 3)
Tr€ tKi/Jn tr Y%c: Tr€ t m t hoHc nhi
theo mHt tr€ t nhen
KW cblu tr¥%c b°n tro
-Khtng theo|l-Trong Lblt L8 L ng 1
-Theo mHt <c¢c|-Trong Lblt L8 khtlng
ph3ng, bpdic3nch,ang n
-Cdit s©u v '|-Trong Lblt L8 kht'ng
s©u trong c¢c8c |, p n
ddng ph3ng, g«y kh
hoHc cung tr,n | »m.
DTd@lubn lubn latheq ChlTy c¢c8c kh' i L blt
mHt c¢- sJun)nh.t theo mHt tr € t
-Tr€ t th c¢c|-Theo mHt tr<€ t n3Im
-Tredangtut n (-Theo m&ng trl dyl . t
L"i nhanh v~ rblt nh
mHIt ;
-Trti chly |[-ChlTy chdm c¢c8c tfng
th nh€e ng
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C8c hj|
t € ng y .
| c DUng d c¢ch chuyWn
LoUi DUng
DTo ki/n trTr€ t m t hoHc nhi (
d " ch chuyWn c¢c8c kh’
th“nh h” nhe€e thw ||
tre t.
Tr€ t |[C8§c ph, d4Tre t kh i tl[ng hoH
tiJp c.,a trfd ¢ L. . ng dlng bdc {
Xu ng de i
n~ Lf§-n" L& th c¢c|-n° c¢c8&c kh i Lblt L§
ving n%i k m theo |
-S.t L§ -S,t c8c tlng, c8c K
d " ¢c c_,a c8c r«nh L~
L. ng
S, t -S.t L8 dimS,t vdt i u L§ dbm
-S_t Lblt v_|v" m8&i d c

TheoCruden va Varnes (1996)1 n g t ‘r thanh pintkiWisvd i u va
kiwi chuydt g kRi  “ttd d&ng ap dng khi ghi nleh hi n trithg, I ‘& phan chia
nh€ sau:

Bingl6. Phanlei 1tt theo k@ chuya ing va wt liMi (rat g&n tp Cruden va
Varnes, 199&a ap ang cho lwn an)

Ki W Kid vt 1" u
chuyWd Hénhipmtl L8 ( De nmt dinh (Earth)
L ng

DFa EFa

o
(Fall)

las chu g tlgtcacackhiLH L § t Sic ha dichdbvach
dctheocacrmbnt , s audddy rvhi “htg nic®®Onndse
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Ki W KiW vt i u
chuyw Hénhipmtl L8 (De nm t dinh (Earth)
L ng
Crown Hoad Multiple
rotational
Minor
Tr€ |DRo| Sap ERo
xoay
(Rotation
al) -
ladh g "tmragt tgadkhi HIL dd &hgcongldmvachud  rdgga
kh'i "t qu& quanh mt tr, ¢ gin song song. v bQmHy Hika vudng goc vi
herg "tr€
Debris
slide
Tre
. . DTr ETr
tnh tvh
(Translat
ional)
ladh g "tma®hi HL L § W dctoeb mymtb “ttgfn© n h3@y,
v irHits quayhddb n g hi’cwQphiarsaue
Earth flow
(mud flow)
DFI EFI
Tre
dong
(Flow) I . . , :
la dchg ma khi HL t r ichc bshd | ng va clfy xu ngc h © nn dsc;e
ph bi/ntrongcacdt li uhd mnhadolHlods ®t  tQ lo nlgfio Hda
n &, pfn ‘nbtbthanhmthédmhabbn t r 1 ngi "t h'epkek
d”i fheo s€
0.g. composite, non-circular
Tre part rotational/part translational
o o ) . slide grading to carthflow at toe
h nhp | K/Ih phai hay nHu loY trén
(Comfle | (DCo/ECO0)

X)
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Cacphan 8 t r & kjthla€ cac nghién cu f ng h p ¢ a Lomtadze
(1977), Cruden va Varnes (1998)0], [12] vaL ‘& chnl ¢ nfRn ph c v nhdh
dthgvaphantichhn "h€ " ttikBuvc L' tdhLE D€ Rhamglél
n"y | thowbkh®satthc ‘al, .cbf@ L&nh gi § /pgphst° n n
sinhvankhdinkhuvec nguy .ol L&and  imh r§oQaud gili dhap
quin ly phu f p.

Khl[osathin ‘tnrg€ ¢tlechinyv is h tr ¢ acacthi}b chuyéndng
nh€ G&Sb " ficc Ltoh[Ehs8n =~ B va cdng.clbf mx. N i dung
khlo sat ¢p trung vaol) X § cnh tuyh va khu v c kh['o sat da trén phan tich tai
li''u, gl L[@ntinh; 2) Ghinkeh chitip ¢ &hc { i@ ki hinh thai,
quymd,mc . Inh “mg@kintng 4 §iy);3)louthdthébngtintn g €
dan:thi W phat sinh, din bih, thi t hd va bi n phap ng phé.4) n Qi tra y
[Mh "tg€ nhiennhdc ,H Mhi dcHi-Camb,fng phondg h-. a
g«yachlthy v&in, pphémcvdl5) Ghinhdh yu{ nhan sinh: hin
trthg $ d, n g Hi, phat trid hAtfng, ndng nghip cong ngh cao, khai thac lam[s,
bi/n , Mgl pph.

Thongtinthc "al | * quarhfrnsgy cho ph®©n t2ch nguyS
nguy ¢htdkhuec L' " tdhlS% D €Bhoh P1].

1.224. Ph_ _ng ph8p chuy®°n gia v"™ xo0y d
aPh_. _ng ph8p chuy°n gia

Trong nghién cu vQt r t€HlLhfu W} cac nha khoa it QI'th ng nHiirag
qua trinh hinh thanh 1akqul ¢ as t § cng fing h p b i nhiQi y/u f khac nhau.

Xét vQbln chiingling ¢, cacyuf n ~ y° nt gh @ p&an thanh hai nhém chinh:

-YJut L@ ki nt nhién va nhan sinil0]

-Y/ut [n h " hg@ yut nguyén nhan trc ti/p [21]

Tuycos khdcnhau@c §cHb L ° n, n ph@nid Q@UE og nit
raag:mts yut Ptntsm tr @ikigot Bihi ° n ¢ -Qkvratrongtkli | L i
cicypt khg8c (mg@hl, HhoOn sinh) L-ngs mdin tr
U'nh.Vi ctichhp “dAgthicacypf n"y cho ph®&ghpl 8mdchu yg i c§t
t rt€Hn t cach toan din , [m blo tinh khach quan va sativ Qi ki n th ¢ t]
¢cakhuvec L' t4hL%e D€hng

Trongmiy/ut t h YXgkWEén tih hanh phantgp n g u y tthedinhdmr €
baagvic x @temdl, L\Wwh § trb%gs L \wh { trckia cho din tich phan b
catngyput thanh pfin.Vi ctichhp “ngthicacypf tr°n cho ph®
gatnghp nguyt &lkkhathrqwdn va satv QUki nth c U]t khuv ¢
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Lt " nh4tLlE D€eBB8g. m ¢ L, [nh h€e ng L€ ¢

t€ehng . ng v,i LiWm L8nh gi 8 nh€e sau:

B'ng 17. Phan®ep n g u ytletheo rotr i IL@n 1t trva bidu thitheo @ p
nguy c¢_ LUicheaaoa m'gu

STT|YJu t° Il Mdt L., Lilni Wm L& Nguy ch
1
2
3 [ Nhom C e 5 Trung binh
4

Nhém D é 7 Cao

b. Ph_ _ngxnpthr8QlL x ©y d
Theo MAEEthigldt | bfn“CL&nh gi § nguidich ph
tich nghién cu tham kifo va m ¢ | tighién c u cé ni dung chuyén mén khac nhau
~ngvinidung ¢n Gl'tham kifo t4 PhA IAc 3 (B ng PL3.1 va 8ng PL3.2)[37].
Trong nghiencunayda tr ®d liathutebvatnghptikhuv c
Lt n"h&Ll% Dehng,ndNBISLBLh gi §t Higtulylnch tr
(1:25.000)vani dung L §m' HLim88 | ritung binh nAmn gifm thivd
rirotaibin ttrE@h cv quy hdthvaphattid L bty hg.
-Ph€hng pmgpHn “xhcgyu yd "¢kt t r €
Bln “Hguy ‘¢ WL{uxydng t r °fmghcpleacsp thong tin
khéng giancacacyut [n h “mghl ‘ttre#JJth acachtpoh L ‘«c afi €
d ngtrongmts nghiéncu tr ong ,w[21],488]0[85], [91h @&c in = L
y/uf thanh pfin  ‘lc@anhdpt cacd lifu ' v~ o _ntg€hntgr dylg L -
t L& phon chi a tbh tnrh€ncgs ck mshdi gmuhraac.hg M
nh- mclL ®8@kdaltréns phanb ca c¢ §c iliridl L « dygtlong n h
khuv cnghiéncu. Toanb d i u ‘lc€hu§ hoa Weung h quy chily, xay d ng
d@dh g ‘cchli skhonggianvachw "Il s anhdh g r a\phtcerr L
phon t2ch ‘Ql-S. [oTérit°’grb yc te hdnt He@amh Hootio t ng
y/ut [nhheng. Miy/ut L ‘& phanépthanh5mec g uy”™ ne ibithig,
thip, trung binh, cao vadicao; ca&cgd n g u y c tbwhi nlb3@ h mau thng
nhiitrén Gn “ ICackin "B guy c¢ hint ks"arvhcEpdm €1 "“rmohoc h s
vic x@fetrngs vaxaydngldn " Enghp nguyt &b akhov
nghién cu.
nWk §enhl vai figacityhhgobhg qu§ trtinh ph
LQt " i Lmxg 8poh €hng p h $q (AR Bralytic HiesanchytPtocess)
do S®abf92]L Ph€hng ph§p n Hythéagnunhgidcdp s o

a1
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yut,t L- t2nmgstphBanhme [ h he t €igrag nglyyp

t Uhhin "ne " tir(®ngl.9).

Bngl8. n8nh gi 8§ 2ngava cat yu Xphaturiéhn ttig (theo thang
so sanh mc i fuan tZng wa Saaty)

<<< it quan trng Quamtrg h hn>>>
1/9 1/7 1/5 1/3 1 3 5 7 9
Cc | RHlvVO | RHIft | itv a| Quan | Quan | Quan Quan C cks
k8 | cung it tr ng | tr ng tr ng tr ng guan
it b3ag hhnl hhn| hhh tr ng

nhau V. a nhiQu nhiQu

Cacypuf L&l achn L §nvaAmgi B h “tg€aching trong s
hinh thanht r t®H L ‘& thwhi nkhisosanhcac/f vi nhau qwmma L -
L &tr ngs ¢ at ngyut.Bn ~“ tnghp n g uycxaytd ndten g ting
cong ngh GIS,t r o n g d. tig-pHFrsmQ@n ESRI- ArcGIS Pro 3.4 (mi sd, ng:
65736343 4bngl| td li' uvaphantich khéng giaGacd li' u Fu
vao bao’gm: K} qu L @ tra hintrthg, Hn ™ 8t ' pha h p, [nh vi n tham va
caclin ¥ £ h u yQ(achil Jahlhh,sd n gH thy vt n}qucdicunK
labin “t&nh b&§8o ngluphceg B §n h@ghi Bg@c , Lrte trén
toan b phtm vinghiéncu, | “rnifuc v "o ¢ hecdi/p th&drong ghan
tichriro.

Mc t8cngdatngyut trongphattd ttF €& L&nh gi §
mc  Huanfrngda tr °n phehng phb%g mastdd Enh ooan s § n
¢ aSaatyMatrdh L § nhc gc¢ i _LUenhd quan (tihh vng) khit s nhk
quan (consistency raticC R)4 L d €1 0 %, ngwih thiémteng khpng 0- 1.
T s nhHlquanlats gi achs nhHiquan (consistency indexCl) vachs ngX
nhién (random indexRl).

1.22 5. Ph_ _ ng pthh8p npghh€nMn 2 c h

Ph€hng phép cthBi? Terd dngnRn L §n h sug i@ s
s ckhangebg acaclél HL® s-@ntichtheobh il Xn,t L - Xrfph L
hang/pL tn nhmaidctikhuve L'hn” tGhlS%E D €Bac thi nghim
I' ‘& ti/h hanh bao gm [93]:

- Thi nghim Fth n n Proctor §i ti/p nRn  x §ch, hfi <€u "iv" k|
| “@g th\tich khd | n ntHig at ng lod HiGiatrn "y’ cB & n gWH]b mXu
c -, chHbcao nitdltrong céc thi nghim ti/p theo.




35

- Thi nghi m ccbph3ng tr c ti/p (Cooper T2 0 6 O L thiten WK § onh L
s c khang ebg a HiltY cac tthgthai:t nhi Fmnnfli <©u, b«o h, a
vasau24gin g ©mc.n €

K/} qu thinghim Tc€ so Wi &mt _Igi 8uy gim cac thong's
L, bQ ,toditlal cdinhd} v g- ¢ maHceusW sangtdmthgibdohi L
h, a. Qumanirdssuymhm  IbQhobc a HI ® s -@n tich khi chu [nh
hewggca € qua Lilienh giar@ kim ak thud ¢ a Hilva
nguy ¢lh Cacth@g'st h u clReli u FU'vao quantmg trong tinh toan
“n ‘nbmaidc VQxuHIGI[i phapQLRRt rtediphohpv i Qiki nth ctin
'a ph<€ehng.

1.2.26 . Ph., ng ph8p m* h3nh h-.a

a Ph_ _ng p hMpPYN tMBhNyimsdXt/ m& dc h

H s n nhmaidc 'Lt #hh toan qua gim mQn GeoSlope(ma s d, ng:
35697) modul Slope/W, apachg ph€ehng phS8p Bo&hof@@anbhnt
ki n can fkag mémen it gay xda vth cac nfn hHi, t[n h * fg€il c cbgi a cac
mm h. C€Bgdh ptinh®anhs "n ‘nhmaidc ‘ltydng trthg thait
nhién, tkhg thai bdo hoa.

Hinhthaimaidc L<€a v~ o ctxd3ymh gt o 8 Ammt €dctes
t nhiényvigécdc b funxbp X la 15° va chiy cao 21mliby vid trong | p v
phong "h-tamtiche&htthg La ‘Mgic. nS@ditdetheo cac
b &t L'nh xu ng chan, hinh thanh cac maicchhan b [94].

nWphantichkint n gtgarm@dc v~ L § sufiglming nbs
h's n nhmaidc(Fs) ‘lt#nhhtronghaithg t H&€ nhi P riib&%o L
hoa. S d ng pHn mQn GegSlopeyimé-Lun Sl ope/ W, ph<€ehng
L hnfngih -"@apld@gWlL2nh tog&n. Phehnipg®ih&p n"
Xoda va ebgi acacmin hHL cho ph®p 2o énten adpinh8xadcc © n
hhnqukl & x&d IhhGuBsad, maidcmil’ n nb; Wy Fs =1,
méaid ¢’ trthg thai can Bag ttmth i; vanu Fs>1, maidc ‘lceila n "nb.

Hs n'nh "t(f)€ t heo 'Bi xBlequaddrg the:
Y (AL + (Wcosa — uAL)tan¢')

F, = > Wsina (1-9)

Trong L-:
¢ Nj:c dihh hiu qu ¢ a Hil(kN/m2).
«Nj: G- c mauguscta Hilr, Ytig hi
W:Tr n g ng€amikh i Htrong lat chia nh(kN).
ql: ChiQu d "~ i °¢qamnpgilat(m)e
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uwAplc cerngtd L Siiat (kiN/m2).
O Goc nghiéngca cuntgd t I8y Ingt (L

Céc K} qur mé ph ng khéng chcho thbf cac gii hth chutlic a &1 €c
I «[iteb, m~ cQxoHcdcingugéndib tri CTXDt h e ong An@oan va
phuhpvi nicectul tca "s1€c t r Q@kig ‘dli h 3achiig akhu
vec nb-L& D<€ehng.

b. Ph_ _nfylopp hnfgpg tnhnd b §tomtl r _

M€a Ittrongmhngypt quanfrng g ©y n g h € Hi®bimt
c8§c khs8cnbQikindh WE[ly r ‘at HIPH®| ncacteh ‘ttrHE
trénth]gii "Ekchhdtbi m+#@a hlay m€a k®o d~ i .c Me€a
nel rng t Hdamglmls ckhangebg avdli u,” nd€mdl n ‘nbva
x[y r at.Quan®gia ttre i mP&ce g ¥thi gi an mea
I ‘& nhiQ tac g quan tam. Larsen va Simon (1993) nghién‘c Puerto Rico thy
rag meaifhgorng@®Omm200 mm,g kiié€ng 14 mm/h kéo dai
trong vai gi hotb " @@, 2Lt 3 mm/h trong khpng 100 gi thi cO th\y ©y  rta  t r
HI[95]. Corominas va Moya (1999) dhra’ v 2angngh¥®€u s ng LI ol
vec nPyrapeesntd c8&amgngn®€a tglly vir €1 bigm L§ t
tich tr ng tich va trén vphong h6496]. Tr omgdhpt tc€® - khilng c
t h3 nmgg @n€@ng 10hom/24hd Ful p hrigthinl"n§ v 'ng B0 €
mm trong 24h 48h coOtW = " tt HWipBattrWirng r «i .  ndlrpo ntgr @ r €
L. c¢c- ‘m@ant€a&pHiitnhll | © 40 mm trong424h
t r teHibun trén cac thankbi sét, sétht . Cl ng nglfrpo nng” yt rnfRa v~
vitng nge 200 mnWrch Sitgg 't BiFi/pah t €hhig it
H" ng Kéng, Brand (1984) chGag "y "h€ mea , kAl rat rtt@EEna
va qus§ 200 nmm mea3 §tosienrch kholmg@0 mm/H97].,
dhg t ng quét, Caine (1980) nghiénwcvQl Qu ki n “ 1@, véi th i gian ¢ a 73 teh
meax dil ttriE ning v tédti]gib %m T LB« LE€P8:ra ctlr

| = 14,82 D03 (1.10)

vai | ynginmca ( mmygih)g i abn tznkinh: 0,067 ¥ D < 300.

congthctréncoth\ ‘& hiuchnhld “il ikhuvc c ngl ®€a tru
b3nh ntimg ca®cpitti mela frlongttsH i "h & mea
trung b3nh ntm.

M t cach tip och khéac, Chleborad (2006) khi nghiénuc ving Seatle
( Was hi ngtndin  mgemed ' tg@heotcht® °unig ImBSa 3 n
cui c Y%ncg ttrri@®(P) Vvhgl @€a 1.5 3nggycyi (Pi)r & €
thwhi n blag congthc: Ps=3,5-0,67Rs, trongnl - m&@c ¢ kel hn
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lainch[99]. T €tnhgdy,tmts tacgik h § ¢ cdumgghtcih" n gl ®€a
'Wx § tn h. mg@€ g GtyHlt mnB®g meal @g’ yn€akhity @
t reedtl '@ g mea ;v 2 o€ midgh chu hoa100], [101], [102], [103]
. Vi tNam, khi nghiencukhuvec H™ Gi amAg (2010)phambi
| @ g meany mea g @y LHthash 2 pha: pha 1 1a pha efib v |
cacteh m<€idi/pmhaukéodainGh ng~ "y | Xmg at Hl'ldg gl | L
g kKivdliuvagim [Cn ‘nhca "©1€ pha 2 dg "imgh@mt §c L
trch m@ubdi| “tnh, € c ti/p gay ra tai bih. Cac phach b t h g kéo dai
t3J//L 12 ng” 'y .agnnpldlal agayky r at HLr © L1
khila 2 ngay heb h[104]. C 8§ cn gn gn&&a v ¢ thanh ph Ha Giang va
ph cch ‘lc€ x @t n qua biM th ¢ sau:
Per= -0,335R, + 210,371 (1.11)
lef= -3,016 + 8,328 (1.12)
Tr on geVvdR P nlg€ me€a_ nywh nmh ang vagphba cti b
tinh BRag mm; letva el " " ncg€ni'€a  t @hwig p h angvaSpba chxp
b tinh BRag mm/h.
Dieu Tien Buing(dgel m¥Pal & cngagXyy riar €r €
' WW.§ cn hL. mg@<e m€a ~ tg iy t chah g quéat cho toan bt'nh Hoa
Binh[105], bMith ¢ x &t L
Rr=128,5- 0,164 Rsaq (1.13)
Trongrll- nRpE€mMm@adl " nlg€ mea 15 ngagfyya t r €
t rtedl
M6 hinh phanph  Po ik $amh tiiquanhgia "h€® me€ea v~
siHix[y r atl tHteeothigiandatrénsliu meaint k hagt @& L
trong thgldo782 0 20c Lkhai t h§ckint'ttbh € LIx 82 1L s
trong fBnhidEM6290 2 0) 1 phémtichhBp B pcaccht i > mg | €
m€a ng ryg vihea € 2 ch [nhthigiamn32mMg naoScy kiknr o€
I ‘& phan tich, cho iy s phan bit t €hrd g a ac &b h p c6 va khdng cod
t rt€ LH . | cBf@thild giatrn g €g mea o Stolittikhéeve L1
thn™ QLS DEehnTgr °m” g@Qaidydngmateh L 8&8nhc gi 8 m
[hh “fg€a me€ea tr.dnaqgrugt @hy 1 @hancving Bh béo
nguy ¢ hilttrheenog nngex ch onk-hik ©D€hng.
1.227Ph_ _ ng p ha38 g bapucanh béd r
Kwan (2013) v~ Prgdecaakthud( 2dHg@) teol « t
cthh b §td chorki® vcvavtikhni ‘te@Wm hegs dngmts
ph€hng _yM8 mhdeh b dch ehoydtbihdh g ( WohcHuyd, L o
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khnent t &bwy tinh,vin t h 8§ m, lddn W o ighiénd, si quang

h ¢, camera giam sat); quartirthdng s k h 2 ngttley v iE'mg( Im&ag & p

n& | rng, nhit  ,Wdong cly, khi ap, mc _rc;@uan teb cac thong'sl’ a vd

ly (giafck] “rmti sudl , r o g g cHih)[106], [107]. Cacthi}b t h g

L&l HEY cScd chnd@dc ¢ - ngdeyr ¢ hoBwac khi "t r €

I « Bbhimtdkhuvec L ng dOKR hc & h ug udy® fh ocligEgiacc § ¢ 1
thdng va cac cong trinfthfng quan trng. Tay theome L 2 ¢ h ° hg@ thiv

cfn quan teb, h th' ng cong nghquanteb  ‘ttlr BBl L § ¢ h otrikhiengt rve
¢ thW &l achn ‘L@ dngmttrongsc 8§c phe€ehngHphlgp L « n

a)
2
9 g % L I 2 10
6 & 5 .4 4 3 4
1 1 . 1 I 1 < 1
. M Al
g oo a @ §ORE B L L o . p o ed e omon o op E o
= R = o 2 o “8 = g B8 BE 2 % 8 =
S EaB8E sk L2 ES98F sS4
£ B w 9 © 8§ ® Z £ 8 8 S | s o8 =
=8 8 LSaas =2 WE §g =7 = g
:; & o g e Eﬂ [n] = ;_-»' =
o
Q
N TONG b)
Dia ki thuat
B Thuyvin
Dia vat ly "
Trdc dja d
; Vien tham (%
Khi twong £ A%k
gy 1%
RGP -
2| od ) Téng hop(29+1)
3| A e | 7" Dia ki thuit (21)
' | 7 Thuy vin (5)
<1)4 1 . Dia vatly (12)
L1 ‘ Tracdia(15)
¢ e Vién tham (13)
o x Khi tuong
3 &
J

Hinh1.2. ThXng ké cac céng ngfiquan tmc ap dn g ¢ htde trénrthAgiai, a)
sX| 1 ng cbng trinh ap &hg thit brguan tec ,  Xb )1 hgltai bith ap AAng cong
nghMquan tec (theo Pecoraro, 2019)
Tnghp,thamkifo c8c phehndgvagmid pb $td Bter € €
ap dng ph bi/h trén th]gi i va® Vi t Nam(Hinh 1.3) cho thy cac thong'sch
y/u ‘lc€ d ng ph bi/h WEMh béao cho khuw | ~ ngmfgh®&ao da trén
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thi gi amgyii€a € C&gdnrhg @®@E o’lcic Hp bih " iltrong
phmvir ngvas d ng datrén kihhnghim mang'at PmMEhlh gdy,c ao.
c § ¢ _nyg bao §n ‘lcgem xét, ep nhd  “tnh XByén da trén cac phan

tich K} qu'th ctJtrongthi g j lann WeB dnh béo hiu qu7[108], [109] “i n

V. iV tri g thwcac théng'sl ‘& s d ng ph bi/h | dchlthuyid trén ©OmH

v’ ~sO©OuHt co i hig€aaplc rerng viig|l ®&m nh
cinhbaokpth ihi n “ing&lch chuyd kh i HIL [EZ5§ [76], [110]

CONG NGHE QUAN TRAC TRUQT LG

QUAN TRAC KHI QUAN TRAC

I 5 N BN DAN CKH ¥ (
QUAN TRAC DICH CHUYEN, BIEN DANG TUQNG, THUY VAN DIAVATLY
Q S| 4 = U l|eP|| @ ) g =2 o 2 7 )
T s, =, =. O z© i = a = = = £ o
w ||E = B 2 = |[|€ || B © Q 8 = = = =
2| a o © (el = S 0@ = i S a g
o | & = =. ol -5 O = = = :_‘ S Q
= * g 2 ||R s 2 e = ] 2
[ e 2 2 s < 02 =
(72 ad e
HE THONG QUAN TRAC HE THONG QUAN TRAC
TRUQTLG CHO KHU VUC TRUQTLO TAI KHOI TRUQT

Hinh1l. 3 . Q&ng ndivquantmc ttre Mt 1€ 4p dng cho khu yc va V1
tri khXd 1t @A thGtrén thAgiai va ViM Nam (theo Kwan et. al., 2012)
1.228. Ph_ _ m®WupRRph8&pt Lmt
a. Khai ninva khung chun vZg@ nlyrvirot nt mtL
QLRRthién tai 1a mt qua trinh bac gn nhiu  c€ nhchdin-L §nh g
-X ly-gi & m Jystighth p Kao quy héch. Céach tip och nay pho hp v i cac
h &hg o qu ¢ t]n h ‘€a UNDRR, IAEG commission 37 [111], [112]va cac
quynhl t r @nhpdinldChin “keicgiaphongchng t hi/ff nntrmai
2030, fm nh/hpnnEm 205/ rmth e 7-BDEgilm thiw thi t hY
vQn g ©va tai §n do thién tai va ¢chl, ng phong nga, ng pho hiu qu va ph c
i nhanh sau ‘tQLRRtoandirgd5]. tr°n ch s
b.Ph__ ngqiémly®ipot nt mtLX vai khu wc
NCS|achnp h€©hn gl 8nhh§ peil’ 8 h Trgvtai gnvariro vQ
n g Bheocongthcg tWh h€ s au:
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-Congthcr irovQtai dn (Rts):

Rts(,t) = (Sah,i,tx Ni x V(P/S)) X Sctxp X Gxp (1.14)

Trong L - :

+Rts(h):rirovotaigntd L thanh ehinhi i o

+ Sah,i,t= She,ix P(S/HYi: di ntichb[n h “dg®l L Hhanh ghinh i,
thi Wto

+ Ni: S congtrinh phanbtrongdp nguy ¢ h.

+V(P/S):hsftn th€ehng cgnguynbht heo ¢

+ Scrxp: di n tich trung vm, t CTXD (m2).

+Gxp: L hn gng 8ungbdly (trid *~ ng/m?).

-Coéngthcr irovQn g ®Ren):

Ren(,t) = (Sah,itx Ni x V(P/S)) x V(LTI T i ( (1.15)

Trong L -:

+V(UT)ithstftn th®g@heodd nguy ch.

+ itind , d©n c € tr uncoNgarinmeh  t Hhénh ehimh i.

Tr°en lcgnh gi EironQtaidn v i xn§ceh diatrr iro
f ng h plWphanthanh3ds | Eirol'iv ikhuve L't tdil%t D€hng

-R irochgy nhch  ‘lcye

-R iro ¢fn khdo ph ¢;

- R. i ro khé chgb nheh.

c.Ph__ ngqumly8ipo X vai vitri cA thO

Tr °n' IgthuysvQp h ©n "t Z pgiehul t &g trongQLRR thién
tai [18], nhiQu nghiéncugin L ©y LW h fWm@phantiékfin t h€hng ¢
tinhnda tr °Ho Vih®iohthai, ¢tliuxdydng, c!ngnqvamg s
L f nthlvd ly cO thAk[y r a  Qurkionn gsvécimEl’ n "nh[113], [114]
Vicvdhdng ph<€hng ph §ghophépyeh dti h dshang chénlg va theo
ddi hi uqu caccong trinhcénc , £tn t h€hng caofp mhkhos, K n ¢
hcchovicxaydng c8c m!* hinholnhei@&vcgil€u rti °n
thi p, c | nQyuticéde ¢ piap phong nga va gim nhGthi thd m t cach hp
ly. NCS tih hanh'tnghphthng t h'ng t mt nggorstotmgivg k h
tri ¢ thwd a trén thong tin do chinh q@y "al’ p h €©h nk vadpoguigghién
cu L8nhrogik8cthhntdkhuve L'in t4tlL% D€hintlyng
t h! ng ctmé hda tiREtiéu chog hda d Ii' u va nang cao hi qu trong quéa
trinh truy xud, phan tich va ra quy "nti[115].

NCSapdngmé hinf. § n hlnghi” 8 g€ ¢x8/dngda t r ®°phanc h s
t 2 ¢ih " tg€hu t §gtrongQLRRthiéntaivahth ngphaniéitn t h€hng
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cong trinh theo hinh thaidvli u v © ¢ 1 ndgng.iCécniéy chs chinh baom:
(J)ch nguyt &b (tLrS8H) Mhi(éding Ltr3nhp,v@bEung nt
( i i QuRin Cathinh (ch@u cao, goc dc), va (iv) khdn g  t rE g /n(eding trinh
v’ coi Cacygef n~ y cBhHéh Whivatngh pthanhchs r irocéng
trinh g thWw | “ ‘'mx/jchfngm c | £u  t Whesoat. K i
M6 hinhn ~ y ¢ h o hp Hg@pro chitiftheotngvt r 2 ‘nhxég L
trinh dn can thip kX a5 ,” ngl'th i cung & d |li" u chiq héa phc v, quy
hotth, dnh bdo sm vaQLRRL t " hi thqu.
1229, XBrphm vi ing ®c tEmtl
X&cnhpHm vi  ngBay"kiidn g t rigtcalkhi ‘tt,ba® gm
vi c  x'@efcl akhdngcachdichuw ¢ akhi HL LcB chdym, lamt
phfn quanirngtrongvic L &§nh gi $rmg u ot HM7IENDCung
chb thong tin Qkhu v c co kn £ n gu [recth * g ac ri ro lién quan va cho
phép nghién cu cach et liulda g ngifnh “he&ENlL c&§c qwdtbt r 3 n

khg§c, dnhdét L €1 1 _glab®tich tdséng,\héb séng thn. Hi n
nay, c§8§c ph€ehng pdcdpdjn I6hthanhhba nhbm dhinka te I €
nghim datrényvt | T, v~ ngfll5]. Ay mHién, Wic mé hinh héa

chui g s atuHiNXr1&mtthach thc ,Fo i t° cac nghién cu quy
mo khu v c [116].

Ph€hng . prgemd athén miquanh gi atiwichkhi “tt, cae
tham s U'a hinh va khpng cach dichuwic amfnhyn. C8c ph<€hng ph
gm ph ©nanB[t1f], [118] phan tich hinh'fc [119], [96], [120] va phan
tichs t h d ythwiich[121]. D% kh! nf »x & m fAxg@ateul uva
thi/ thong tin Qcac tham'sl, ngl ch c[115, ph<€hng pH@vwywdn vy
dingdpdng tronggmiGMSBENhe gi §Tsbondy khi al -,
trénwt ly s d ng cac tham'sl ‘& I/t L o % th ¢ “althdb thi nghim trong
phong[122],[123] C§& c¢ mAg, dairénicac thé hinhy = | /jetuc, dung
cHh c.&c tenmhnglgitit h hn mmbhirh kg ° hg€ngh p[124],
mo hinh pfnt riéng bit[125]v © m! he[h26]. c h h

M6 hinh thc nghim L «c s d&ng ph bi/h trong nghién cu  ‘ttr H&

t rongdtiggécdipahlamt c S thadolpkmviln h “mg€a ‘ttr €
lH . Ph€ehng prh&yngnvdi g dxadrén gdic nghiéng trung binh t
L\Wwhkhi p M8 Whiicht, gi %p [A8vilanrgdcSkhp h it Tug@
nhi°n, ph€ehng plygcpcypt iyh @Michtkhg tt2rnéhauyl L i
ki n "athinhphcth , do W Jjtsaistrongmts t T ng@h pnha "niL
Béendh h L -, p hhedngtgm th hggkg d a trén mi quan h gi a chiQu
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cao khi “tt mattWwich ki “ttv ikhofngvuilgy c 1 n g
L hnfn g\ L o § im pwvhi _ ntg§8 c( LI $ d nd're g
Xx8c cao, imh@&h s gygoquilp &dp.

Congtac ko satthc ‘all L « nkxvB moft thWk 2 ¢ hccéckhe 't r €
phm v i  ng &@o[nglvii Fp - LO) th c ]g a 125 khi "t r @ ¢ tinhekh |
| “@gthiich xdydngs$ li uthngkéchotng quy t ®iTWItSrn® Yni §
vi tn§ca Lttre@hixiyratd ‘al ph€hnig&sging tcrho
I' ‘& trinh bay ¥ B! ng1.9.
B'ngl9. ac 1hgkhéngvuithp (Lo)theo tiBtich va chzu cao kb

Ip’h ehng
r «i, chinh c¢ -

p |

p I
L §nh

it mtl

TT

Quy mé

<
L Wh

trte

ThWtich
trung binh
- Vo (m3)

ChiQu cao
trung
binh - H
(m)

Kho[ng vui

I5b trung
binh - L (m)

Kho['ng vui
Ilgb L §&n
-Lv (m)

Nh

26

79,7

8,7

4,2

4,5

Trung binh

43

458,5

14,7

8,3

9,0

L. n

56

12.032,6

23,3

17,8

18,0

dn

| T y adi &chiQ cao trung binh.@ kh i
ap d ng trong th ¢ tJkhi ch cfn

nNW. hn[lhgh- a
t r o n gg htprs @ u tinh toan thtich kh i

g p h€hn gngpi m§mg ke ta thif I

¢c thwhhe sau:

q.wc 8§ hg@hdnn @1 i @ygackh it "tt, r H&bi t
‘tt r © h @ahinh »&c, NCS ap

p h €h n"gquy dng maum

“tt (Heva khdng vui 5 (L) W
L & cchacdinh®hding vuilgh ¢ akh i

-Apdng ph€hng tr3nh h"m |logarit:
iy & w110 ™ xopd mul 1'Q (1.16)
Trong L-:

,_ XX - X)(Y - ¥)

> (X — X)?

A=Y -b-X

7 0.940 4 1.;68 F1.367 1158
}7:0'653|0'954{1'20020.954

3

-Ph€ehng”iguyd/ph dddhg h~ mal I ¥rihgn
00 @ O mgpc 08 (1.17

2

a=10

Cacgiatrl ‘&

X "@fcthedB! ng 1.10

t,r €
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Bingl.10. Giatdt 8 ¢i Lhg 9 dAng trong cong thc thxc nghiMn oc tinh
khd ngvuitp(Lo)cva kit nt mtL

chiQu Khol[ng viilbb | log(H) | log(Ly)
TT | cao g ) g o L T b A a
L8nh gm§ =X =Y
H (m)
1 8,7 4,5 0.940 0.653
14,7 9,0 1.168 0.954 | 1.158| 0.954| 1.405|-0.673| 0.212
3 23,3 18,0 1.367 1.255

1.2.3.Quy trinhgenlyrvirot nt mtLXkaikhuvxc LA t h

Nh3n [th bfo tinh h thk ngva kifn £ n g_ n§ th c til n trongQLRR tai
bi/h ‘tt rEEhghién cu nay xady dngm tquy trinhtngh pgm 6, cht ®hau
nhchdch g n g ufy Qkobtva th ¢ hi n gili phap kivh soat, giam sat va tich
quyhdc h. Quy ¢t cthili]t n° § k& Wp cich tip och L nh tinh-
b § in h' N g& \n'h ° g, @hu hp v i khuy/h ngh ¢ a cadc mé hinh qe t/]n h €
| SO 31000, UNDRR Ri sk F matifpecau bimkUlirongl n g
mo hinh héa khong gian, mo,pig xac sillva ra quyf nlh €u. attrénf imo d
vOn g Bra tai §n. Quy trinhQLRRt rtedif m 0 6 clibnd®oan(Hinh 1.4)

: Nh d d4ng Vv~
Gi r?rr]n sst, gﬁdﬁj

dt gi,8 nguy
ch tr€e t L blt

' - L€ ng h-a r_i
thi Wu r_ i r o ro tre t L blt

n"nh h€ ng8&nh gi § r
bi Jn L a

Ki Wm soS8tra _ tiai
ro c h blt

Hinh14 Quy tr 3 nht"@QLKBRwWa riM "vtkllc D_ _ng
Mi . b€trong Q@ux §itrd f)o teu, bi dung cong vic gfn

th chin, m! ‘ft3 mfmg ¢l t®Mrong nghién cu, cung vi k/} qul Lfu ra
cfn QI{Hinh 1.5).



Phan tich rui ro

Panh gia rii ro

Quan ly rui ro trugt dat

Hinh 1.5.
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Pham vi va déi tugng nghién ciru <

Nhan dang va danh gia nguy co trugt dat
Hién trang va Bai tugng chiu Phan tich yéu t6 Paénh gia nguy co Xac dinh
phan loai anh hudéng anh huéng trugt dat nguyén nhan ;
Lugng hoa rui ro trugt dat
P6i vai khu vuc Dai vai vi tri cu thé
Phan tich tan suat Danh gia ddi tugng cd Uéc Iugng l—1
trugt dat kha ndng bi thiét hai khoang vui Iap '
! Phan tich xdc sustxdy  Udc tinh thiét hai vé Danh gid mifc d6 ton  anh gid mirc do ton
ra trugt dat tai san va ngudi thuong vé tai san thuong vé ngudi
Panh gia rui ro tai bién trugt dat i
Panh gia tong hgp murc do Panh gia tong hgp mirc do '

rui ro déi véi khu vuc rti ro déi véi vi tri cu thé

Pé xuat giai phap giam thiéu rii ro

Bién phap cong Giai phap phi
trinh ap dung c6ng trinh

Giam sat, cap nhat va tich hgp quy hoach Phan hoi
Website canh bao Quan tric lugng mua Tich hgp quy hoach
nguy cg trugt dat khu vuc va dich slr dung dat ‘

chuyén tai vi tri

S)c § Lac e hivh quy trinhQLRRtai bitn  ttmtE i khu yc

LT Mt'hteklic D. _ ng

Bacl.Nmndng v~ L8&nh gim&8 nguy c._

-M, c
-Congvicgnthchin:

ti°whhixtBlcg 't B v khoanh “w%ilg
1) nhXigrarhly "t EE6 T LH WA,
k2chc gqupdvaphant °tt € 2 Jn hXiSlchg®huln h * Mge)

Phantichcacfjuf [nh “dme©. 4) n&nh tgHllE nguy

-Méhinhdpdng: Phe€ehng p & pa GSHANR + &IS)c h

ngu

t r €

t h

-KJpqu cfn 4rBn “ Bintthg "t BN "Bguy "¢ Hillst r €
chb (t rHithgd Jird cao).

B ac

2 1.ng hoa wi ro mtlr _

- M, c tiéu: Phan tich xac Bix[y ravamc |, Lirofnghp “ilv i
t “@g chu thi t hd.
-Coéngvic dnth c hi n:

+ ‘v ikhuvec:

1) nhX¥rgsedl Ut rEi€2) Phan tich xac &ttt r €

LH . 3 Jn hXiSlchg@ kifn £ n'ghi thd (taidn v~  TCio)n. .3 h
thithdvQtaidn v “i.nge
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+ ‘nvivitig thw 1) 'nXEtcr 2 c - ntghily @BhnhtXig€

kholng trgca L'ttred®.  3) n8&nfin gi B€mng.

-M6é hinhapdng: M! h3pih n@&nlha gtré8kRfun taonhgz rd

rovQn g Ba tai §n.

-KJigu cfn Y'M ¢  tirof nghptheotn g L hanh chinh (chia
thanh5&bri r ov)ikhivcvamc | Lirotheotn g W il § n hivgi §
vV tri g thw

Bac 3. n Sinohai bii flchrt

-M.c ti °unhc&bpOntiddtaibih ‘ttrHE

-congvicgnthchin:)n §nh @i &irotaibin ‘tt rEd iro
khé chgp nhch -1 iro dfn kheb ph c-r, iro chigh nhch “lE}e2)Phan gpm ¢ | L
rotaibin ‘ttrEE# atréngiatrr irof ngh pvon g ©vatai §n.

-Méhinhapdng: n §ritofrmgih®,tichhp “ngthithi thdvQ
tign v~ Ccio.n Thrgeemgs €u ,t itccdanh Eh& irovQOn g €phu
hpvi ‘nlh _ ig€alSO 31000 @QQLRRva khuyhnghcavin ph, ng
H p Qu ¢ vQGi[m nhGR, i ro Thién tai UNDRR) trong QLRR thién tai.

-K/jqu cfn 4I': Danh p B &©hnrgc twtheounc | Liro.

B oc 4m h gigki@n soat viro

-M,c ti ° whkhxv&woavit r 2 ®8RRthéomrc . Kh[nt n'g b
thi t h4.

L

L

-Coéngvicgnthchin: 1) Phon khinla clBtnl hn' o

tién: Rel cao- Cao- Trung binh- ThEp, d a vao'tn thil  niga@ai §n. 2) X/p
hhgme . ©u t7ivin trlg thwheo h th ngphaniéltn t h€hng
trinh (building typology) da t r ° ko \#h&ioh thai, ¢ li' u xay d ng, cong
ntnglngvamc  fnthHvdly co tikly ra.
-Mé hinhapdng: M! h 3 nrytrdh@nyhgén & g mdai dp | L
() Phanvanggfnlyd atrénmc | tiro(riskb as e d 2\ 8 onh ¢ag kh
v c ‘©u WhBsoatthedcts r irof ngh p; (i) TY cHb cong trinh, &p,chg md
h3 nh L 8inhrnoy i ) @RA- Quantitative Risk Assessment)ixchl tric
d liubaogmxacs#i nguy Jjhc httr&gni ¢ btin t h<€©hncg, Lv”~
phhi b7 jpochCdeEl € hmyhdmhi®rg tHwe L - th ra quy}
'nh ©u ti°n th#8bnhkdytingg gi an v~ 1| o
-K/gucfn YIB[ngxplod <€u t i °'rh "tnthe @ hl2 KHBRR VU
L"iv. ikhuv c. Thifldp danh mccacvt r 2 ®@8BRRtUiv°trhg thw
B ac 5.nZxmt gf i phap gl m thiQu rvi ro

c

!
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-M.c t i Qxukkcac gli phap va bin phap coéng trinh phd p theo mc
L ri r oQuM hthEiin.

- Cong vic dn th ¢ hi n: 1)n Qxuligili phap coéng trinh va phi cdng trinh cho
tng nh- m &bk]hotch tiwi kh& §nh bdo sm, diT i, qun Iy xay d ng.

- M hinh &p gng: M6 hinh phantichi  tnch * Hg @ h praquyl nit
theo ti °ulmcthwri®wOntgi® n gi

- KJT quf cfn 4l'Danh mc gili phap ¢ thwehotn g nha mp €hng \
Vitr2 c¢-  Tntghikgmighecthr € ng.h L

B_ o cGias sat, op niot

-M,c t i[thdoh th ngQLRRI u ! nc o r@d va tich hp quy héth.

-Congvicdgnth chin:1) Xaydngh th ngd i u ‘ttrH#a theo dbi
r. i ro theo thigian. 2) Gb nrd bn ™ £ iro, tich h p vao quy héth s d. n gHi L
khuvec L' th

- M6 hinh 4p dng: Mé hinhQLRR thich_ ng (Adaptive Risk Governance
Model) d a trén hét  ng theo d6i cdo nhrd 'nli k8 v ~ Qulchinh quy héth s
dngHL

-KJEqul cfn QL'H th ng gidm sat c[nh bdo- quy hdth thich n g * & €
vah hanh lién_tc.

TWkif] Ch<€hng 1

N idungl « ngtquan co'hth ngcacnghiéna trong wvQrLngo i
rovaqynlyr i r’a Hlanmgd cackhdinm cfm I h € n_gro,yinhc h,
dbtn t h<€ehijglyrvfotrapgibicln h L héa tréhl” a hinh dc. K/}
qul't ngquanchotyy x unghgBiéncuquct]l « avhméyt nhch di n
hin "h€ s ang@oaki® vatich hpvao quy héch phattid L't trongh
khi t9 Vi' t Nam cac nghién w v ch yJudng" ph©n v%ng nguy ¢
g i §h thh.

Tr °n' Le-hchsl &in [nk khdgr® ¢f ngnghiencuvQm?  h ¥mgh | €
héarirof ng h pvaquy tinlQLRRt rtediphohpvi Qkin L'*miG h
nti. Cachtipoh | i ° n ~ algchnhticlth® cac yu f L"a chil- I a hinh-
khi hdii - nhan sinh, Rh p  p h €h n gng géh han tich kkhdng gian GIS, mo
hinh xac sbil v © L §irhh ngg®ug trinhQLRRt rteHEm c 8.t b€
nhch dchgv © L § n b u gph&hich vd “@g hoariro,L §nh gi &i m
ro, phanlod €u t Wh°soat RX{UH gili phap gfm thiw ¢ i ro va giam sitcdp
nhd I « ~ &x& d nglam khungughiéencuc ho ¢ § ¢ Jpaheseehng t i
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CHhu NGHI2NTR{NG Vé NGUYaN RNHAMN TRh
KHUV- C nD_ d#yI-LYyC DhuNG
2.1 Khai quat khu v. ¢ nghién c u
21.1. Mt rRaly L

Khuv cnghiéncug aluhanthuc L' " t4i L% D<€ Hhm'gphian
nt ngotBh LCno(Hmh2.1). Khuvenghiéncu ‘lcgihthbi c¢c8c L h
vV hanhchinhlanédh n h€ s eu :gip8hp? ax «BSdr Gquuyn Mt Dehmg) ;
ph2za nitng v° nhnghNamehngp poEmHATBIg gi ¢
Tay Nam giap huyn o Tr ng.

T a  Lalycgakhuvc nghién cu nn trong khgngt 11 A4 8/n3 4"
12A04"' 3BMvatvio0 A1 91 4908 A35' RB8Agkinh L

PHm vi nghién cu  lc© x ‘@itcthed ranh gi hanh chinh ca thanh ph
n" QL (Usd)wath treh L D€hn glodMVihy chugnl%t D€hng) ,
sau Loy hangnlQLLE O@h ngd ntidh khu vce nghién cu
kholng 416,2 km2,’gm 1 7 ~ hanmchinh

Trong L-"n"thgdmhl D hpghe " 4 ngd41,79 k)€
Phe€g 2 (1,2Bgk3 (027 P& kKm|()2,9, (X381 ), |
km|]),ngPhee (1, 60gkm| (32 FPm®B km|()1,7,Hige k m| )
(4,90 kmg)10PhE3, 7@ k| (16 PHE (K2MBKmM2), Ph €
x3 Ta Nung (45,92 km?2), xa 4 Hanh (55,45 km2), x4 Xuan TIi62,66 km?) va xa
Xu©on' ng 3417 km?). Huyn Lt D€hng ¢ hantdchinhlthuonphtn
vinghién cu lath trbh LS D € hirdign tieh 70,60 kmZ127], [128]

nWohcy ctng t8&c L8&nhi gi @& Hitogeyan tichtrong™ r
luch § hcthlc@®intrén pfmvitoanb khuve L'n "tdil% D€ehng v
theotn g L hamh chinh néu trén.
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Hinh2.1B'n QU rA&IlyWw”

LMhanh cliinheti khu el T Tt " thLv ¢

D__ 6 gacva sau ngay 01/7/202%hu nivtp 8t n - Qi IM1: 25.000)

2 . 1@ @ifhinh- L& m

Khuvc L'n t4hlLS
trung tan
L'§ng Gon¥HIT tm Yic
Vi v’ ' nh

t ©Hh b3gg pltng, thuh [ i cho phat th

L a i’ c,trdng khidrang tanb thrieh Lis

0
D € n tgén ¢ao nguyén Lam Vién, co6 vung

L'"* Tuytnhién, s khac bit

g u &tmim:trony m widmgycid kém

D € ’m gkhurv ¢

bao

chuywi ti/p “alhinh, bao quanh b “a hinh nti cao, ' _ iy va phanesau[4].
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Thanhphn* G h3n" L, cao trung binh khdvg 1.500 msoNMim ¢ . rc€
bid , t r ongc Lt-r uknhguit e@mki €4-khuINha Bo tang (1.532 m)

v Wity nhtd  t hung n 1 Agi NBh€hngaHknbhch3/Qus, 2 |
g m nui va binh nguyén trén ndtbtthanh mt long cHo bfu q ¢ kéo dai theo trc

Bcb - Nam, dai khgng 18 km varng khdn g 1 2 ° & bmo quankeh cac day
niicaokhfng 1. 700 m nh<€ Bi Doup, CUnoiloRg ol i r
chfo ,’aHinh phatttd cBc chh Lt r | nthdi dfn eQphia h Xuan
H€ehn'ghiachb ih thngsii v~° c¢8c G.hung |1 ng h

Th trth LS D€©h/p gigp phiaiBo thanh phn © 4L, ‘@ - h¥nh t r |
thgd hGp, bao quanh'h  d«y LangBi anmgg k ®am-grayBlanmt, h e o
v.i hmhicaobbl 4P.167 mva2.064 m.Khuenaychu t $@gnihhca
qua trinh xam thc sau, hinh thanh cac khe rar@ ¢~ %1€ n Yaihinh o y/u
| ""ns@ »mdc Lkhalolsséh, t L3HA, °din 2mice g
Phia Nam thtrih 1a d i £ao (1.5001.600 m) c6 &hg vong cung, bchia ebmthh
b ih th ngsuinhanh, tbth" n h “d 8gen hdb “iltéIldbvi “sl@ v L
d cph bi/ht 1525°,

2. 1.3 @lifdt ngva magma xam nbp

Theo bdo camQanfin Qu t acHthianhphn™ Gd Hb°n lao " n
chdl6- C ¢ "alcHil Vi t Namth chinnt m 1kBwv7c L'in "td LS
D€ehhg nhi ¢ pdactmanhlb tfm tich, phuntraovaxamdh, tr ong
cac thanh trfm tich- phun trao chim khdng 2/3 din tich, con ¥ 1a cac thanh
ttb xam nhdp [129]. “arfng ch y/u thu ¢ Mesozoi mun, cac thanhtb Kainozoi
phan b hth ch](Hinh 2.9. L, p VPHch y/l la cacdp thth h ¢ ° s @an tich
phattrMd  t r © @ thu’c8, ilghong hodoan toarco thanh pfinch y/u lasét,
sét pha, cat phacdéchd £ mh.§ thwh h€ s au:

1) H tFng La Nga (dn): Di’ n tich phan b chi/in khd'ng 1/3 din tich toan
khuvec L'in~tdtL%E D€hh@mb ch y/u  phiaTayBdg, trung tam va
phiaNam khuvc .  Tc@ mdp t kT, séti}, catk} ; & §nTrathh, chiu day
trung binh ~600 mL, p VPH hoan toarcé thanh phin la sét, sét pha, cat pha, @hi
day ph bi/h>10m; "a Hinh dhg vom thqi /hL " s1€c (gécdc < JhA8°)L

2)H tfn g n a k edr):ilDim | (cKa h tFng khdng 10 kmz2, phan’bch,
y/Ju* khuvcphiaBds ch©n L o Prenn ‘v ' n@gmtng® ng
ki1, cu i ki1, sh ki1, cat K} (90%) va bt k/}, sétk (1 10%) ,,, mT@t b2 m
nTmthh, chiu day bip il 100-1.200 m.L, p VPH hoan toaré thanh pfin la
s®t, s®t mhltasicki@ dhRingrhhpd bi/ht 2-5m; "alhinh
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cao, phan@mthh,vigocdc 111 8 A, c¢- nhi >18dAvaragqug§ t
tr6i mthh.

33H tfng nhn DEHhRhE b Kg° khuv c phianéngNa m L' ¢
th, ° srBilangBiangvavonglarde. Tc8 Ig c¢c&c L §mtchniain t r
I a g mfelsit, ryolit, dacit, tuf va aglomerat. Cac thafhbih ~ ilhhanh theo khéng
gi an . ngdc.h €VPH hoan toam m sét, sét phqr  d Khrtrlsy thai t
c n g/hth acng,chiQday<2m s™@& Vvihnd, >10m chan nd “alhinh
| *° ns@vom phan &mthh, géc dc ph bi/nh > 1 8 A, -118" -¢c hromin; s7e
mc . rcefm2-10m

HH tfngXuanLc (d):@hanbrliractikhuvec Cam Ly, Min
sanbay CamLyvad i nan Ki ‘ag mbd&anglivin, tuf bazan, bazantb
X' p, gi 14 tan tich ndila ¢, chiQu day bih thiént 1530 m.L, p VPH hoan toan
c6 thanh phin la sét va sét phafl sh s i; chiQu day > 10m Cam Ly va phia &
CamlLy,t 2-5m" ¢ h ©n L 7 oahiRh Bagqphn g/h H ctholi (géc d c <7°
L/h 11°), qué trinh x6i mon da ra yu JHtrung binh.

5 Phch n'nhQuan & ¥ Phan b L't ndp khbi Ta Nung, cach trung
t ©m @khorlg 5 k' 'mg m gr&odiprit biotithorblend, monzonit, it granit
biotit-h o r b | e m d nTmUhtg xupen ebh tfngLaNga, bph bi L& phun
htfng n hn LDpeARH lgoan toag m sét, sét pha, cafl h s i; chiQi day <
2m; phattd  t ta® m 3l h “mi% gécdalon, s €

6) Ph ch CaNa (kcn): Phan b quanh thanh phn © &4,1g mkh il, n Ankroet
va cac khinh . n &la granit biotit, muscovit, alaskit; xuyéstc gr anaohldi or i
Qusn v~ L $VPHhod tpag m sét, sét pha, cal sth s i; chiQu day t
2 oh L> 1 Gaminh cdo, chia @wmthh, gécdc  ‘tnhg€ >18 A, c¢c ¢ nhi
n & ngm >10m.

7)TFm t 2° ¢Th Ph@n b kholng 56% di n tichkhuv ¢ L'*n " t4Ht
L D<€bmyudc theo c§c tihunnhg€ahslyn gii Pvehn., s u
g m aluvi, aluvilfm IFy, aluvi-proluvi, phan b d ¢ céc sui ttb thgn bt | - II.
Thanh pfin @ msét, bunsétlhu ¢ h, b¥%n s ®t isthjadmgingéi kh
séng, sond 1 tfndfh ChiQiday ph bi/h <2m. Thanh% phattid t ra° n L
hinh Rag ptan g/hL h hi  n g@n i B migg,xuy@né ngd.
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Hinh 2.2. Bn Qphan Xcac thanhuto Rlchttikhuwye LM "tvtilic
D _ nmmh L emthanhrtpl n QtHIML: 25.000)
2. 11t @KMtoO
Khuvec n4-LE D<€erngt moihat hda magmakijhthb n~
LY, hinh thanh t Mesozoi mun JJ’Kainozoi[129]. G i YaMesdza» mun chu
[nh " mg€a ki ttb siiF ép kMd ria | ¢ “altich ¢ c, hinh thanh cac thankbt
magma nui'la - pluton voikiQn va tfm tich | ¢ nguyén (h tfng La Nga). Sang
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Kai nozogi ngsHich&Ww sang cdhnémgcaadbant r tantm c h
tich Miocen va cac p ph bazan & Kgn phan b r[i rac GQixI).

T h pthch ki trac khuve @ m ¢ § cfm tic®, phunm trao axitbazan,
xam nkdp granitvatfm t 2° @ h phfn anh qua trinh magm&i/htth k ® o d " i
gi abh.Clio t raktib thiphib ibah L tgay chinh:

-H taybb-L* ng nam: _GretmMalk &6 gbtag tm€yi , tt
khong lién tc trén ©QmHy  n h \BIH dEl tich bip ~ i L(Bh vinkhoang héa
(vang, thig, tourmalin, sulfua).

-H Lt nep-thy nam: khng chimthh dai t ra%élé hilth 9, co dal
hiuhdt ngkiphttbgn L ©y 4 ( niEsau Pleistocen gi), mts cduqua
cacthanhdb trtin h € b a Ffm nt 2vd@h trr

-H kinh tuyh-akinh tuyh: xudlhi nmun  h h'mPaleagen L'fu Miocen),
| " tgl« y tb3mg®Hi,c ng ngvih L ! ndp-tdy nam.

2. 116 @ khihou-thvy v En

a . lc n@h khi hou

Khuvc nG-L¥ D€ntgen cao nguyén LAm Vién, c6 khkdhoch
nhit il n%¥%i ¢ bbo,t rm@nnggy2old, mat nibglu a n h | irhdi miav
r6rt : ml%a m€ea v~ cmpd-LkhDeHgnhgm hve ku{ithng ¢
hengtrct/pga b « o cdheh gié K5 cac day ndi phiat ng, ™hc&€ng Vv
thWk[yragiojn do ng@antidt ho" n | €u b«o ngo”i Kkhtl

Nhit  tr ung b3 n ing trodgkhdrhd@21°C. Nhit | dao ni
hi/m Kk h it qua 36°C, thp nhElkhong xin g . id €5 A C. nhBtingag- L £ m
Iln hhn v~ otom%ti kh&c W¥%ng Un ¥dDEelcregp.trungh € L
b3 nh Unkhoimg &2%.

M¥2a m€a _kt@®ho8 ndgi thdngt10, chy/u do gio mua Tay Nam va
kni kh?!ng Ukthprh 2xa& cha h nma@gl nL no©y thxulgi ai
hi nnhiQu "t me®@aco th\kéo dainh@u  n g~ ydp trubigdu “t vang ndi
phiaBo (Lt D€hnghevme€a t r u.n2g8 G MptrénrBROMmr.
Trong Khipg n#H@mnhiplen ™ QL dagt 18002200 mm/ nt m,
dfn vQphiaBds va gfm vQphiaNam. Mua khé.tt h 8 ngh 1t1th &8ng 4 nt
khuv cchuln h “ mg€akhikhéngkhibid n * nidi/fnddghhn, 2t  im€a,
trong va sethh vQL ° ).

b.’lcn@thvy v &in

Khuvec L'n"tdilLE D<ehnngcogl6ficha .rc@Hnln
la A" nhan tb. NhiQ i’ L ‘& xay dngt Lfuth]k XX ph cv nhudu Qi ti/}
dong clfy, cp .rc'€inh hét va tb dnh quan cho khu \c trung tdm. Mt s R’
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nhehKi/p,Mc Linh, nn' ®CIH mhtiphfn, chuydd “il t hHl nh L
canh tac, chy/u | "'nrau.€

Mth g . ikofg slitrong khuvcphanbt h e on gha®inht nhién: phia
Bcosui Ph€Th” nh, [ynw@h ®uh Vang; phianéng la cac nhanh
nh U vQs ! ng na NNam adgac fuilDatanla, Da PrenSu’ i Cam Ly b
ngl nt phianéngBdo thanh ph, cily quacachThanTh v ™ M° Lckhih tr
vioh Xu ©n HehWthanh§n h qgiban ritemgng G@dcthix” L
dai khdng 20 km, din  t 2 c kb vao kBgng 50 km2Mth g . iku@nh kha day
v.imd | Winh quan 1,2km/kfphfu Wi b cth _rc@o miua kh§127].

2. 16 @phattricn d ©n ¢ _

Khuvec L'tn"tditL% Dehng c¢caniBef, bdo@n chty/u
| " "hg®inh (MbwyancthMiE nge Ch Ho-CiCh K& H
-L%h),cChauM} Mh N!ng, Chu Ru, Thegi, “ag.n°, I
lamnénnsb LWag dt r ong dtednhki@a viigad.

DOn s° trung b3nh ¢c,a TP. n” LYt c-
l °n 232.407 ng€ i (nkm 2022), t " ng s  d
.ng v,i m ¢ ttng kholng 13.7%. Trong L-
ttng t ngl&d9.25mMEm 2010) | °n 207.29 ng<€
khu v, ¢ ntng thtn (4 Xx«) c¢- s~ don t it

ng€ i (ntm 2022), tktng 5.203 ng+¥€ |

n"i v,i TT. LYc D€ehng, doGn s’ titng
11.184 ng€ i (ntm 2022), t" " ng s don t|
v, i m ¢ titng kholng 117.74% ph[n 8nh s,

Trong giai EDEHIN6,nktm 2010 gia titng dc
Th trbin LYc D€ehng | fn 1€t | " 13.962
giai Lo#@8220e6i s don tiflp t_c titng |
ng€ i. 0010 nkAn 2ntm 2022, t "  ng s don °

sau 12 ntm ph8khu rv Wn J[KJLX¢Hb cD [EF8]n[@30],t
[131]( B9 ng 2. 1)
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B'ng2.1l B ingdanXkhuwc LM "tvtktlic D_ g h guin20l@
2022(Nguh: Nién giam thing kéthL © mhgn £ m 2 On1L08022)"

Ch°ch |
. DOn s trul| s trunT ng
nhn v -
T Di n theo c8c nitj theo thi(ngte€
chinh(t r €, o .
. (ha) (nge€e |
ngay 01/7/202%

2010 | 2016 | 2022
1) () @) [@-1E)-))E)-1)

1\ TP. n~° 1395288} 209.1/( 223.135 232.40% 13.964 9.272 23.234

Th”nh tH

19.592,6¢ 189.25¢ 199.83 207.29 10.57] 7.460 18.031
ph_yng)

NOng thon (4 xa)| 19.936,1¢ 19.914 23.305 25.117 3.391] 1.812 5.203

2 \TT. LYc | 706039 5.137 9.837 11.184 4.700 1.347 6.047

T  ng c, ng|46.589,2] 21431 232977 243591 18.662 10.619 29.281

22Nhdn d@®8ghvigi 8§ nguy ch tr€ t LBblt
Tr€ ntm 016§ " thE® khuve L'in " tdil%t D<€ehng
2t clpfh §nh tr°nnc§d?! migketgivapch i °Lcghinkh
trong cac bao cao chuyén mgraants L h n quin ly k: thud, do pim vi [nh
h ‘g lGc nay chy/p gi i hth® céc tuyh ‘Ihegiao thény ~ ° rsd@ t nhién
Tuy nhién, trongnhn g nfam L@y | a st IL@ggs cs x[y ra t cac khu
d©n c € bilénslqiamtandrngrait d € dix@hi, v i tfn st phn anh
theg xuy°n hhn tntray@ o $i8ahilg€hng t i
22.1.HiM tt ng va phéanlei it mtL
22.11n'lc t cach@Pt nt MtE| k h dh L¥tkltch D_. _ng
Khu Tnt” Yth% D€ehng aotich@éngphdiphondgnho§
-tantichphattd tr °n L& phun tr " aht®frygplnHkn deHr
(Kol ¥ ;. fim8ichtsét K, btkfcah tfngLaNga (@n) ; L § dxg@mit n h
caphch n'nhQuan (G Jjvaphch CaNa(ken) ; L8 phunahr " o
tFng Xuan L c (bQuxI) va khdng 10% din tich 1a cac pi¥n tfm t 2°c¢h n
ngingc al finufy va deluvi[132].
nFo t renvg ‘o &@hekld vd li' u va kMl chuydt | gt LVkuHd
¢ a Cruden va Varnes (199@)2], "t rei@l khuvc L'in"tdHtlL%E D<€hng
c6 th\thia thanh @kiW  tt chi®h va 04 phkiw  ttr @€k h8§8i qu§t n'l
1) TttrBtihch yuxly r a HdinbgagHulticac]p HL ™ s €
tan tich cé rabtrongkhuv ¢ L'In " t4h Lt D€bomgy métnh Lh| n,
chiQusau nitb “tt42@ Vd li u  ‘ttla €8t sét ph&kiW  ttna@kid phét sinh
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t r o Quoki n i m&ueid frung hdd meamkéordai, mts itngay thi Wi
clittbmaidcvacitlii c! ng tnhiadc tr°n L

1a) Trén mai dc nhan &b cé chu caot 8-15m v i géc d ¢ sau i ttb >50.
Tr € “tnhpBatsinh n atrén mai dc dch chuy theo IQmHuxu ng chan mai
dc. Chiusaunmb “tttr 3 1.5m,chiurngt 1 0/hBOmyitl nén cac kh
t rt@6 quy mo.t nh LUh trung binh, khpng vii Igp HL.  |* @hantkhi  “tt 5- €
1omgayln h “meiwi ° BgRiao thong vETXD d @ chan mai dc. Nguyén

nhan doquatrinhfetto | " m t £ ng ~«vaxaotgn| @ HitrEn Qndt
méaid c dh Jisuy gim | IbQh g a HIchHtli  t 'n h nrsd& (Hinh 23).
30 — Céng trinh Truwot tinh tién
nha cép lll
Puong dia hinh (1) Bdi phong hoa hoan toan;
= ban dau thanh phan: sét, sét pha, cat pha
25 [ Vach trugt
thi¥nh&t (2) B6i phong hoa manh; da sét
L] két, bot két bé rai va vun (J,(n)
20 éng dich Dudng‘dia hinh
sau khi truot
15 & ) Vat lidu vii lap
Cong trinh
10 = nhacaplll

Hinh 23. KiQ  ttthh titn (Etr), trén
maidctitihim 2 #nglLé Hhg
Phong, pha hitCTXD nharep I, TP
n " utla) Mlitcot mdé¢ va by nh
chAp hivh  yng (2020)

1b) Trrdctsni@ncochicaot 2050 m, ‘gn-daxct sikEn
>1Pv " ¢ hi®hcsau€ittby igocdc>50. ‘Ttr @nf pBat sinf phfn
chan mai dc va kéo theo Ip HLL p h 2 @ h{ msdéndch chuy xu ng chan
maidc. Chiusaumit “tttr © 2m, chrngt 4 0/hLoOm yitlh nén cac
kh'i “tecoguymdtt r un gJ/hty A Rhidnglwi g HLE I dantkhi “ttr €
10-15m gayn h “mgeh y/u “ilv.i HL canh "h§c d@hn iBh@nh d -
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mai d c. Nguyén nhan do qua trinfi¢thb chan mai dc lam nHican Bag t nhién,

vamc . rcefmcoxutfldangcaovaogavadgncui mia
'nh Kkihi L' thBo&hd va mc _rcegm hithep vao mua kho. KM

ndymichquan ‘£8mtdEn t hacoéhpe s€ntich day.a
ryolit dacit va cactuffcah tthg n hn

mefn, n s au

ttr €
L §

DIgh;n gL g, K$ k&t a k tfng

khi/n  c hbhclal p H p h ichan@héhgmptr L ‘& s dchchuyd ¢ a
lp HL ph2a tre°n, cqt®pstmBamh nh oni lakehti b neg-
| “@gthitichkhibt¥n €calp HL t nhnrsd& (Hinh 24).
» oo e polr kg mbepha Ao
V2 2) Bdi phong hoa manh; da ryolit, daci
25 1) \{(éthpr':LL;? \(/é)tu‘fif:()'r‘dsva\{url e ry ; d- t
(3) Bdi phong hoa yéu; da ryolit, dacit va
20 Puong dia hinh tuff niit né (K,dd)
ban dau
i / , Pudng dia hinh
15 ™ *Qg dich sau khi truot
> N truot
10' TR ""»».‘\ g At li8 viii 14 Nha kinh tréng hoa mau
R Ve at liéu vui lap
; “\,_
5 Jt : (4
Om 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Hinh 24. KiQu  ttthh titn (Etr), trén
mai dxc ti ywmcanh tac, TTUc
D mpMltcat mé¢ va bfF nh
chap hivh  yng (2018)
2) Ttr € o0 ay /ng>xyuatrongi® HL L[ rh phv i quy mé) ndo
mHs  °tt phé& tr\M sdu >5m so,\vi bQmHb “alhinh, ch@i r ngt 80-100m va chi
dait 120150m. KM ‘tt na@thAhi nrd nét &l trackhi - "t rvehinhy i “nit
t re@actiQn {trxeBEgi a v § ctbhinh va@thay vaivachthcih t €hn g
_ngvimkb “ttchighvarmb "t th @©Hd c6 dhg cung tron I8m, chan kh "t r €
cObW hin HI L[ &}ép, bihdhg WiriVinhiQ khenttach. Mts
khentm rngxwll n & _d m"u tr ong bBmidongm@akhov ©  t
Quatrinhdc h “tphé&rwd nhandh Kk&it P nttdf@Cn« k. hth o~

Kk

n



57

LaNga(dn) ; L §_agph @amCatNa @crp). Vd I u  ‘tt [ €6t pha, cat pha

cha d&i[mh kinitthgbddov mthh. Nguy°rm mBaeamcsoe L
dchgldmcoklint ng .  h &dronglp HL "e€t " n t 2ch Hhdreg |
bHl “ng ntib t¥n . €theo thi gian dn hinh thanh nén dong Bhngfm  hn@

xung c h®hctlh 6dki nthuh(l ichoxéingmphattid | " m gi a tt
lc .c@suygm Ibrga HL L § ‘trrda(Hinh 252
bl Vach Trugt xoay S SRR i SSRPRAIEA

thircap

dam san
(2) Bai phong hoa manh; da
ryolit, dacit va tuff bd réi, va vyn

60 Vitribi déy
—— troi (3) Béi phong hoa yéu; da ryolit,
50 l',“' ZUFK dacit va tuff nit né (K,dd)
0 nidc Vi tri xudt
40 1§ nudc
==

Vi tri bi day

Om 50 100 150 200 250

Hinh 25. KiQtr |t xoay (Dro), trén
mai dxc t i k h Jdimall'ang Biang
phd hi) CTXDnhaep IV, TT. Ec
D mapMltcat moé¢ va by nh
chap hivh  yng (2023)

3 Ttr &, nry Xy rh@ac khuvc cHidinidn ‘nb ¢ a cacbn
thucrki© s€ct nhi °n kkbitph bi/h° Kbhu v c chan nai
LangBiang. L @yHL "B €t " n  chilcthanit€s ryol it dac
tuffthu ch fng n hn DRSGhoang vi( KL 8/ v& ®tk/} & ah tfng La
Nga (3In). Vd liu ‘ttch€y/ubaogm s ®t pha, c¢c8&t pha k~
Kh'i ‘tteo®uy mdtt r un g /hb Qi rihg pfn nbm r ngt 10-
20m va phin than thu Bt 7-10m, chu dait 50- 100m va chu saumib "t r €
d€ 2m. Nguy° n tdohgando pchiginr ‘altht mde ¢ dayl
m ng, KH'n £ n/gdink kémvatidul pph thcvd . ,iD@ Bggal mea |
dongciymth h g ©y r a Hbb-bi« om hrrlam Suy@m  bQr va o
Lphin “n@ ° tkéo@aitichttd ¢ h @d c(Hih 2.6)
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(2) Bdi phong hoa manh;
da ryolit, dacit va tuff b&
roi, vévun

(1) B6i phong hoa hoan toan; thanh
‘* - phan la sét, sét pha lAn dam san
‘- “/ ‘ oy ;“?:‘-,_,"‘.r

50 (3) Béi phong hod yéu;
da ryolit, dacit va tuff

40 VAch truot nat né (K,dd)
30
20

10 Ji
Hudng dich

Oom

200

Hinh 2.6.KiQ ttdang (EFI), trén
syndcti x« T" Numc
a) Mltcat mo6¢ va byr nhchip
Google Earth(2018)

4 Tthehplahin "n€ tpha®tr\W hai hay ba kM chuyd | rg
trongwt i u Hldinhvahnh p HL L 8theos W}l h p gi a cac KiM chuy
I, ngtbthanh cac ki “ttecoQuy mdétt r ungJ/hhA.nh L

4a) "Timh@nkih pkiw ~ L x[yratronghnhp Bl L'§ tr°n ¢
dc c-ndstenhi °n k &oh. &l ulatatpha, $étphachsh, dim
minh, knitih g k 2, c hn (d<Bn@calp “~s@ntichcathucphch Ca
N4, pha 1 (Kcr); kiW  ttna@co quy mdtnh Wnln. Han' tEnh@h
xull hi ntrén mai dc gay i’ n ‘'nb {4  nJp giaptgiia mai d c nhan ¥ va
s@d ct nhién, khihchocackhi L §[ndico h gnly . cheh2 antr °n
dc | £n "wngtichrt tichar méai dc gay phahul “&hgvari r o cho ph
tin v~ Ccio.n Mgy ° n ndbtoOmiérdco gés ®©>23 b cdbxTttb
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thanh goc mai'cc >5C, khin | p HL L § t rct nnémkB6ing nd nh, d b

thtih pc®achu t @gcallitr nglnga HL LS ph2a ttthm ph§
tihkhih c Ho LLI§8 p P &b itar °groly (Mibh 2.7)

Vitri da Trugt hén hop

bandau Vach (trot tinh ti€n + d6 L& da)
truot

(1) Bdi phong hoa hoan toan; thanh phan:
sét, sét pha, cat lan san sdi, khéi tang nho
(2) BGi phong hoa manh; thanh phan: sét,
sét pha, cat lan san soi, khéi tang l6n

(3) Bdi phong hoa yéu; da xam nhap:
granit biotit, muscovit nit né (K,cn)

Vitrida

/sau de e

Véach truot Vitrida
thi cép bandau Vachtruot

chinh
Vitrida
sau dé l&
/ YY)

Dudng giao
> thong

Hinh 2.7Ki@ tthén h p (DCo),
i yagthhli 725, TuR.a)
M1t cat mé¢ va by nh ch\p hivh
t ryng (2020)

4b ) °Timketyh k1 h p dong cliy timth i “tng & ra trong cacn
t huchne Han t€ah@hxudhin t r hdccé dhgcung¥ 'ni,
s au Lr-ngrmhai bén va dh chuyd tichf t4 ¢ h @d c. &hedong cliy
tdp t r umttdy, cintheomwt i u ‘ttkueig M ‘athinhtity hhn, tron
trinh di chuyd ma satgiavd li uyi HL L'§ h'anid cdkWin tsrept d i
gay phahy pifn ¢ h’@nl ¢ 8 &&heo dong dfy. KiW  ‘tt nagch y/u b [nh
h¥engbi nglcca d, ncgntbirb€ t r U mgphat ttiwhg@ mo I n° khu
v c chan ndi Langbiangea | p HL " 8 €t " n’ cthhfcthanhlti€8 r y ol i t
vacactuffthuch ttng nhn DiShangyvi( KL §831w®tklk ah
tthgLaNga(@n) . Nguy°n nho©nnch?fhihhtidyl pth ovdmea |
cheph, nHhi LB Qkv®md ph§t stil pvatliub €iticht theo
khe rdnh, bb « o h ¢\a dich@w theo frng | ¢ (Hinh 2.8)
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Trwot hon hop
(trwgt tinh ti€n + dong chay tam th&i)

Pudng dia hinh ban dau

\/

\ Duodng dia hinh
Y sau khi truot

\
\
/Vat liéu tich tu

§ " (2) Boi phong hoa manh; da ryollt, (3) Ddl phong hoa yéu; da ryollt da<:| d
ﬁ( %y dacitva tuff b& ro’l vd vun : _},‘ va tuff nu‘t ne (Kza'd) B
78 RN SN, S STy o R ) RS TP A A

(1)Dd| phong hoa hoan toan; thanh
7 ‘ phan: set sét pha lan dam san
VRET., s iereas v

A T T A'

AR

Hinh 2.8Ki@ tthén h p(DCo),
t r °ynd& tichan nui Lang Biang,
TT.lc D_:a)MMiyt cot mé¢ vab)
¢ nh ch\p Google Earth (2017)

22.12. HiM tt ngphan Xt nt mtL
Ch  &sliuvohintthg "t EHI® NCSthchin L'«agt K efng€

cngl2s5vt r 2t HIE, €t rongix[¥ - r 83 tnwk@n 2 0 1t6 phé&t™ 4 2

sinht nt m 2/ ha§[4].L

Phan b t r t€itheo khdng gian choli s chénh’lch ré rt gi a céac khu
v ctrongkhuvc L' " t4hLt Dehm@ (KirhR9):

-Khu v c phiaTayBd, baogm THtrh Lse D€hnagg RFhngP h €
v ox« T Nutorgph@l Vhinhmk tkoblt | Wie § ogusl i
mo | n,chotiy HE t r &mnb dclimthh, chia ebph ¢t vaco hét | nig nhan
sinh xen¥ v ir ngtf ng hdt Hitr' ng.

-Khuvec trung nt'GhbatgmPthheg 1°,ngPmReng® h €
Phfg 6 "wjloRang  tLr t€Huy md trung binh kha cao, phand c
theo cac tufh “Ingxchinhvakhuwcond  Aydng dby HOy d
chuln h “Mmg€©a Q@ ki n ‘ahinhdcvaaplcphattidhdtfn g L.t t h

K h
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- PhiaNam van 6ngNamkhu v ¢

I'n " tthL.t D<€fHmgc §cngp h€

nhe’ R €3 ,n gP Meng A x&EXuan Thva xa TEm Hanh, ghi nbh nhiQu

L \th f tr EBuy mo nh L trung binh, chy/uphanb rfiracdc ¢ Srcthgs €
vavong chuW tifp gi a L' " E #n xud néng nghip.
860;000 870i000 8801000 8907000
" Pa
'Long
o N * o
S \g¥ S
o &5 o
=2 R S
3 - : . 3
< ong ¥ HosngSlN) | —
4 Lam Dong ’
H ﬁ_’,;’ ,--wn..-?»no’\‘,
Phuson /7 » <7
I\_ I ;: ﬂ:";' N Truang Sa‘(\lN),
Pha ) 4 Thi Tran et
Sdnx i ® '\ LacDuong N ba Sar
S P & £37 P 3
S W ‘ [} & g
O 7 A B
] 5; I ‘,\A‘gﬁ’ ,’;‘, 8
P W s = "‘J/// \ . \7 /Lé‘d M“‘M
,u’f—*\ ‘ PhUgno-7. @Phwang LPhwong D, SN
I: . \\\"\ 8 r’)s’\L\ 1 2 ”r ‘%"s -~
ol D! |~ % k ) ok * :;: ~~~~~~ SN
p 2 ‘Illi] g huc?:gb/\ /F\’h Ufgng 197
y “o-.@ Phuongs . PAUENGZ - A& P 5
5 -5 [ Rhgrong 4] wong fXa XuanTho
o / @ A NG R 3 \ o
S [k a5 A‘F’\hu’ang 10 v/ ) 3
<8 Phl . Xa Ta Nupg S %1 = ! =5 | =
™ TO ‘\ : ‘»\" .’ \\_A )\“’/\\-\5\: ,..Ar/ s \'x:,g N
~— - '\’A J:Pg \/ A :A I:] {v: ) ;’/'/:/::) ;,/1 AA Y /:,’ —
" \e=y i &7 Phuong3  ‘a F XaXuan { D'Ran
Mé Linh E:{J’\%\F”"]u)o:ng 4 7 2 (\"\ }5 . TrLPO’ng_; I:. \“:\
1N TN e S A
| V. = ¢ Xa Qiam Hanh "
) NamBan NS P &
g [Nam .~ Doéng Thanh Hiép An °:}§/ b'::'::’ (7 =
o y 2 ) i \ =
= ons s  a ¥ A =1 Lo
= Khu vuc nghién clu <1,275 It \ b=
" | Quy mé khéi trugt 1,400 et o iy 7NN
. <1,525 ' ¢
¢ Lon . /.. LacLam l\\ Lac Xuan -
O Trung binh S1,650 2 %
A Nhé S1’775 Da Ron /" % ,\'\‘\_u ==
<1.900 / Thanh My e N
Pudng déng mirc ! 3
— <2,025 b J \ N \
<1,025 6 [ P A Kabo N\ ' |o
<1 150 — <2,150 :I:A\\‘— U g \“*\Quc 2 4 8 ""7§
ra \Ka Dant \Lc:\— Km 3
860.000 870.000 880.000 890.000 -
Hinh 29. Himh tt ngphan Xt nt mtitheo quy m& i khuwc LM "tttk

luc D_ (thagitp

B n QthIML: 25.000)
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Phanléi 1 %5 {liridtheokWichuy ng do Qalith kha L
ve L' t4ilS% D-eB'mg22), cho thy:

-KiW  ‘ttphebi/hnil 17t nh tip€Translation) vi 62 1 \ih (49,6%),
phan b LQi° cac quy mo: nh(23), trung binh 23), | n (16).

-KiW 'ttt xo&y (Rotation) phbi/h th hai v i 3VEh (2B,4%), phan'b
ch y/u° quy mé ] n (21), tip Jptla trung binh (10) va ph(2).

-KiW tth ®©®h p( Comp | e xWh (15,2%),10trurg pin | n° quy
mo | n (13), con¥ 1a trung binh (6), khdng ghi rh” quy mé nh.

-KiW  ttr @ . ng ( F Wo(88%),tep-trung dhn ILn° quy md | n
(6) va trung bink(4), quy moénh ().
B'ng22. Phanleit nt mtBikhuwc LM "vthklvc D_ (theogvarnes

LZ xur t)

; uy mo T

TT KiWi chuyWi | ig Ky hi' u NR QTyB Cn T ngs %)
1 T r €@ nhtih (Tr) Tr 23 | 23 | 16 62 49.6
2 T r’ €oay (Ro) RO 2 | 10 | 21 33 26.4
3 Tr & nh p(Co) Co 0 6 13 19 15.2
4 T r’ &long (FI) F 1 4 6 11 8.8
T nggng 26 | 43 | 56 125 100

Phan I&l t r t€HitheokiW chuyd | dgvangd n g ¢ VPH phat sintkiW
thchhc HIL t rllS@& g x &hn hi*e (B rgR.3)

-VPH G a Lf# tich kc nguyén (thanh gim la sét, sét phal[y ra ph bi/h
nhilv it ngcng 6i f{lticem h hon aii ng $ L \th ghi nkeh. Trong
lod thtth h c nay, kM ‘tttntih chiim €u(34Llh), tip JJLlakw  ‘ttr €
Xxoay VLKW Litr @ . n\h)valkdw Lith &h p( 6 Wh. i

-VPHca L 8§ &h@aphunlrao axittrung tinh (thanh g la sét, sét
pha, catphactadhsi, dimh), fmgs L\Wwh ftrg@nhch |~ 53, tr
KW ttinBth v “txday tp t cchiin €uj(fh hkt28v ~  MB), céci
kiwiconHgmhnhp( 9WDi v~ Kkhtdogg. c- tr €

-VPH tr°n L§ phurnnlasétioshsad LWt htrnch p
thep nttlv, i 7 ngthrp©  t r owh gttt ®h kehim € u]( 4 \lhl), con
IGm ikiw ttfnBtihghinhdh2 Whi v ©° txoayl3El Vih.

T ngh pchotiyy ki ‘ttintihvakW  ‘tt xo®y 1a ph bi/h nhiitrong
tHl [ cac nhom tkeh h ¢ , Fo [l t 14 9 cac khu v ¢ c6 thanh pfn sét, sét pha va
catphacha dtm s
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Bing 23. Tihg ké ki chuyd ig t r ° n ¢n§tan tivhRiku thsch hoc
Llc truikhgwe tLM "ttilic D_. _ ng

VPH I VPH I VPH LI VPH L[
trfm tich | xadm nhdp | phuntrao | phun trao
[, c nguyén| axit - trung | axit - trung bazh
. o ] ] T ng
TT Kiw  ttr KL tinh tinh cn
Kiw thtdch h ¢ - 9
. Sét, sét pha, cat pha | Sét b sth
Sét, sét phe . )
ch ashsi , dnm Si
1| Tr€ t t  n 34 19 7 2 62
2| Tre€ t xo 17 7 8 1 33
3/Tr€ t h.,n 6 7 2 4 19
4 Tre t d, 0 0 11
T "ng ¢, n 65 36 17 7 125

222. CXcihgchudn h ehgova ttmtl
Hi ntthg phan b1 2 5whi £ il ‘& x §kefn i mg®i 05 L i

t “@g chinh: Cong trinhxay g ( CTXDPYy, gn®o t hTfnhgoa( DGT

mau (VHM), R ngtf ng(RTR) , Hitfng ( DT RWh {@ §&¢ ghiari 18]

theo ba quy mé: nhtrung binh va In, pdinanhmc |, €6kAn £t ng "y &yh €hn g

vitng il ng& thWhh€ sau:

-n"i “ng€huln h “Mmg@hQunilAaCTXDy i  3Veh [ 1r(26,4%),
phan b LQutheo quy mo: In (12) nh (11)vatrung binh (1G)ph[n &nh vai tro trc
tifpgacachét nlg Ld, abxhs @ d ctrongxay dng gay nii” n “nh
mai d c.

-neng gi ao t Mh nigr(2@,8%), 8ltrung th y/u° quy md
trung binh (19), cortl 1a nh (7) va | n (5), cho thyy qua trinh ebxTs @ d ¢ m
rngldtfn g gi ao talihhndg la ywlrt°kich hidt ph - bi.

-nHt'ng ¢ -Wh2 ¥tr(2B6%), phanbch y/uv i° quy mél n (12)

va trung binh (9)m tsd quyménh (6). Nh ngkhuvec n "y gt h®dcs €

c h€ea m®m@yn d&mighadlpthim ph th c vd.

-Ven hoa m”u (WHNMN(160%), ch Wl Lgiuy md] n (14),
con M 1a trung binh (4) va nh(2); xudiphatt vi cclitth “alhinh san'g bQmH,
canh t &mdct,r °nOys & - i .afhgHVY~" t2ch n€

-R ngtr'ngl i Chag@bMh “mg@Hy i 1wh ti(1€2%), fu
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h}" quymé]n(13),chl Whi trung binh va khdng coquy mé nh.C § cWhL i
t rt€ n " wg pham€tY cac khu vc "athinh caophancabmth h,  npi ¢ -
VPH phat trvd.
Nhin chung, K qul cho tiBy cac hét | ny nhan sinh la nguyén nhan thic
I chinh aq JJ& ‘ttrE@d khuve n-Lt D€hng, trudng Kkhi
nhi°n L. Ih@ki vrah €rxjy réttr t€Hn/p khéng bt § cng t bén
ngoaj chi ti t4 B! ng 24 va Hinh 210.
Bd ndg 2ThXng k° chla B Xih th_emgkihauv a xter Litt
n"- LEkEklkutc D_ _ng

B . . S Quy mit Hir<€g
ni hg€hu Ky . T Vai tro thac
T o nge | hiu | "™ ) | N | T Ly
tre | binh |
Cong trinh xay .
1 d ng CTXD 33 26,4 11 10 12 Nhéan sinh
2 | n ‘eng giao théng DGT 31 24,8 7 19 5 Nhéan sinh
o, T n ha
3 nHitr ng DTR 27 21,6 6 9 12 o
Nhéan sinh
4 V €n hoamau | VHM 20 16,0 2 4 14 Nhan sinh
5 R ngtr ng RTR 14 | 11,2 0 1 13 T nh
T ng¢ng 125 | 100,0| 26 43 56 -

Hinh210.B@& LQ toOo I M phtn trtm c8c
do tr _ tkthulmvtx ct ullitLutch D n "ngvu t
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70
60
50
40
30
20
0 i. Lew o e
0
CTXD DGT DTR VHM RTR Téng
cong
m Truot tinh tién 24 16 11 6 5 62
= Truot xoay 8 11 9 3 33
® Truot hén hop 0 4 4 19
m Truot dong 1 0 1 2 11

Hinh211. Bi&w E &c ki Ou 8tcr thixXglLmtt 1 ng
chMu d9d nhkhuewygct®iLutchlD n"ng.v t
Phon | oYi ki Wu tr€ t Lblt t8§ckbhung k°
L't th -L8lc D&hon gHihhE2g1):

-Tr€ t t ' nh ti/Jn | "( %4 Wui Wee' It mpd ™ L /pr
c8c L i t€ ng s CTXD(24lgi Wrblt i JEcmgo gk alb” t
(16 WKiatwbm) tr nglr €10 tiwm)tign |~ d, xT[y

thi  p mdnh v o s€ n d' ¢ nh€ x©y d. ng Vv’

-Tr€ t xoay &ihgg p( B8 i HinWm)L,€ tnrgo ngg al
thtng (¢t€ Hi Wk, m u (L9 il itvnn gv [crhi? nth®a n
ph” biJjn ¢c,a tr€ t xoay tUi khu v, c sT
quatrinhc T'i t Yo ¢giQ nmH& ¢ v~ biJjn dUng nQn t

-Tren tn (hT9 Li Wenh, xy fkthrwabM ., ¢ r " ng (7 Li
khu v ¢ tr ng r.ng hoHE ive€l € m@yw Im” uki(

phatsinn nhi ¢ s t<€hng t8c gi_.a mblt "~ n L

-Tr€ t d,ng, tuy 2t ph” bifln hhn (11
(7 LiWm) v° rlanf§ctkbobhgu(&nhi w@®)ng |  n |
nhiénk h i c- m€ea |, n k®o d7i

Tai biJn tr€ t Lblt-ItWd mBhRNng LH 1t rt:
ki Wu tr€ttret twhothwriy@nth'cth, yJ/Ju L€ ¢ h3nl
triwn do qu§ tr3nh B! htmh W & mUnh mgE t

223.Cacyutxdnh ehgv”™ phon vikmgm™tguy c_

Tr°n ¢ch s° ph®n t2ch t~i i u nghi?-
nghi°n c¢c 8y/lu @ crkh#nh LYi dnguyénnikamgiy n h -
tre tkhbltvi&i LtLYd D@Fphd[%ht §nh LFy L. m
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L'i Qu ki vn" tt §cnhli°mg nh©n sinh. C8c yJu
L. Inh h€ ng nh€e sau: 1) n, qduyc/tlcola nhh3
quan h° tr_ c tifJp LJn s, thay L i h' s
L. ng | ¢ ngodYi si mhinhd ac -c -vak h[t rnt mggi atnh Yc
tr3nh tr€ t di.n ra nhanh hhn. N€ ¢ me€s
gifm L, bQn ¢, a Lblt, gia ttng 8pnhcc t
L'i Wm thUYch h' ¢ c¢c_, B- on§cvah nthi, /] @gohhe ph “cit

kh[ ntng ch ng tr€ t c¢c,a kh" i LBbBlt th?ng
d " d4) KiWu v, phong ho&8 v~ 6hblgm ¢blut €h
L€ehng nhau. Trong L-, Ki Wu v, phong ho
(nh€e kaolinit, mont morill onit, hydr omi
k/Jt kh&8c nhau, [nh h€ ng r» r t Lkiin L,
L-, c¢ch c¢cblu s d_ng Lblt phl[n 8&§nh t&c L,

h3nh, x©y d, ng c¢c*ng tr3nh v"™ suy gi[m i
L " nh t, nhi°n v~° gi g6t tkKrhep ['tn[gi ct8mdlvaig  tir
tronhblt th'Wwatlhj n m ¢ L., dd@ov L,i Qu tkinT o_h
phg8t triwn s©u, | "m suy gilm L, bQn LE
te€ ngnhr® vy MdiEtt pARPNn cdt MM, LpmOnh3 adt v
La h3nh L-ng vai tr, gi8&8n tilJ]Jlp v~ t<€h
ntng tr ng |, . c v’' | ¢ goO©y tr€ t tiQm t°
X©m th ¢ ch©on d ¢ ¢, a d,ng ch[l[y,n gluanht
c.a s€ n d c

M, i ylJJua tch e &nphgng chia th" nh 5 c
I nguy ch L€ ¢ x8c L nh d a tr°n mdt U
b" theo chblp). C8ch tiJ]lp cdn n"y cho pho
trong c¢ch chJ] h3nh, thinhx®y€dtnpgblb]nt L™ |
khu v ¢ LiLYch D@hnd Ut

2.23.1c n h eig wa y tXLi dXc

n, d c "athinhla mt trong nong Yt co6 vai tro quy} niitis hinh
thanh vaphattii ttf € Tr ¢ d lfwhat8snhst | 1:25.000, khuvc L 1t
thn  GLLE D€h’rcghialthénhh 05 ke g, dlic:t 0°°15°, 19 - 25°, 25
35, 3%°45°val n  h HP@PhAAB 1, B ng PL1.1va Hinh PL1.)

K/pqu chotyy , Hclaypt [nh “hmg@cti/p /L ttf 81 nh<€ng
khéng theo tufh tinh. Khdng 1525° ¢c6 nd . LWh { trcé nid (0,342
Lwh/ km]'r, LE®hclgh S ¢ \8h-d¢ao nidl Kho[ng 2535° (0,289
L\th/km2) c6h “heg Wh; 015A ( OWhArb2p va 13545° (0,206
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L\Wh/km2) Fin "t €k €Ll § nh g W Khe[ngw>45° Khong ghi nh  \ithi
t rt@ao,nh "M Wh. L iN&/€ w1 g u'\tcao it tep trBg  kho[ng
L dct 1535°.

2.23.2° n h eigwayM tXphan ot  si®hinh L

Md  phaneb s ®&hinhtWhi nthjn £ n'ghinhbi  k tciaol t €hn
"icanglnthithin t n\g H3 nh ¢~ ngi ctagge altiong lc-vayue
t [nh " tg€hadc 8t h g quditrinncchchuyica HIL IN&aw .nlg nktng
ln hhd. fhBheb s ®uh¥rchinhtReg, cch° nh cab nti €hng
c8a@ h3nh d<€ran g 8kinhAh§ynEcGiatr nay’ khuve L't t h
n” G4LLE D<eh®gaydngt bln “ Cahinhst [ 1:25.000 thanh 5k
khac nhayPh\ IAc 1, B ng PL1.2va Hinh PL12).

KJI quf phan tich chothf md | IWh {tr €€k h 1 n g/h tinh thegmdt u y
I, phan ebsau. Khgng2004 0 0 m/ k mtjchJainhdd i( 231, 9 7chk m] )
md  WWwh fteca@®nikl (0 WiB/2k3m Ly, L B &hh gh ¢ \8h-daod
nhi Khofng 02 0 0 m/ kdn] CWh- {m©th hai ( Gh/knd,bnh L |
heng Wh. @At khfng 4066 00 m/ k Mg 0 O/ " m/6katd] IErc ° k l&n
0,171 vW/&k,nf65IlBhh gWh§Riéhgkhdhg8801I10I0 0 m/ k m]
khéng ghi neh Whi ftrn@®,[nh "M Wh. L iN&€ wiguyl cab t r €
nhiEi X[y ra 4 cac khu v c c6 phan ebtrung binh (2086 00 m/ k n@Kin ‘abh hi |
hinh thuh [ i cho tich t va I u va phéat sinh i n "nbh méi d c.

2233 n h emgowvayu Xphdnoet ngRhmh L

Md  phaneb ngahimptMhinkhint ng xc@m "dhinhbi
mth g . idoBg cy cang phattidthikfnt ng xc@m@m fckingln do L -
t §cngttct/p /L. In nhga HL L'§ "nd¢ mhishet I - t ¥y %c L
qua trinh phong hod¥hhrEh h 4 p h § t“tls.iMath ithan eéBngang
I ‘& xay dng d atrén chiy dainth g , ilséBgsti ¢ vadsli unQ “alhinh
stl1: 25. 0d&,miatr haf c&nginthiwhi nm ¢ | ¥Amth ¢ ¢ a dong
chiy c¢c”"ng cadintrte2nc’hthixrghgla &nf) v ~° ¢l @R IAc
1, B ng PL1.3va Hinh PL1.3.

K/pgu chottby md  ILwh {tr €k ht n g/h tinh thepmdt Lu phan
cdb n g'amigh. NhOm c6 et | phaneb >2 k m/ R tich nhenhdl d i
(63,23 kmd)LWhh €rcapntid (0 W/5kOm L5, LB&hh gi §
hah g ah-Etabnitd Nhdm 0,51 k m/ k mt] , Qc, -2 S5kB/kmB-icao th
hai,[nh mg Wh.LIiC8c nh-m <0-25kkkhmk kdmn| tc@K nnyl , !
Lehng (0, 25W/km?) Fn Ok 204@@H. i 5 v Wh. NhomL %
1,5 km/dmilWhe { tthiépnhdl (O W/ken®,[nthi g Mh. L iNh €
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vdy , “tt Wik c - . ng b tran€ khu v ¢ “alhinh b chia ebmthh (phan eb
ngang >2 k mixmi )t hcheiligh, gi@khic va tich tn & hdb
vadliuritth Qk nthuhli ¢ ho HEK[yr&

2.23.4° n h eimgcvaylu tXth ch hxc

Khuvec L'in titlL% D€ehn ghaeb ¢ as07thanhtb “alchd
chinh,cétui Jur a, KiTet a Lebh Wsihtchh c g acac thanhtb
I"a cHil c6 cuing ngun g ¢, nhdm thanh 05 nhém chinh coémliphan b r. ng trong
khuv cnghiéncu,gm:))Nh - m L& tr Fm trkd) ;| ) nNhu-yrh
XOm nhdgnxnp bkl g K 3) Nh-m L8 phunliftdy " o a
Nh-m L& phub@xlt rvo Srzhrfm t2ch n(Phmt_ Kkt
IAc 1, B ng PL1.4va Hinh PL1.3.

KJI qu phan tich cho B md | IL\Wwh { tr HBE6 s khac bitrértgi a
cac nhomtiehh c.N h - m fth §chfcmguyén @n, Kadr) comt | IL\kh ftr €
caond (OWh4 &ml ) cvl §hlieh gm® Wh.LiNh- m I8 x On
axit - trung tinh (Kkcm, Kocrp, B ) Gind | @, 28h/k2-x/pth hai , t €hr
ng VE.LINh-m L8 phun tof fcodiatich phanbl nntd§ ¢t u
nhend , liWwh {trck20, 18h/ki2-mcnh ‘M Bh.Lin§ phun
b azbuxl(comd  thgy ( O Witkd?),mih "M Bh. TFm t 2°adch n
khéng phan chia (apQ) khéng ghidih \thi f tr €n hX@tQ@nXv nguy cc h,
L'§nh” ngé §Mh.L i N&y@ ov, t rteHil ¢ - . mxgu chi@icatkhm g t
vcecphanbnh - m fid@chjtcr nguy °n v~ dphAxitrrung @hh.x ©m n

2.23.5.c n h &g wa yA tXvY phong hoa

V, phong héa (VPH) lafut [n h *~ mg® cti/p Jpquéa trinh hinh thanh
va quy mo phat td  ttrE&. VvV Pdhinti t@nh tcac Il L &khag nhau
d@ t8gxal phong chahdahe thubhiphib i HL Whi dhinh,
khi hdu, thim th ¢ vdt va lod I8 Qua trinh nay lamsuyycalh  t r YJugd an L
L', gi ar itdtvatinh thin. Fomit hhogm k®t cao ngrong
ch acackhoangg nh<€ kaolinit, mo -nh ngkinoanig @ n i t
cOkint ng t r&h negevund® khacnhaufn h "¢ L Wiy, Th
'nh rsde tr @kiggXh j€. Nh €tiththanhpfn, il t r %c v~
day ¢caVPH lamttrong nhng Yt nQitfng chiphim ¢ | dhd cfm f tr B
tUkhuvec L'tn " t4hlL% DR bc1l,BngPL1.5vaHinh PL1.5.

KJT qul cho tiy kiwi v phong hod (VPH)cén h " k h § ¢hmath au |
L t rteHLKIW FeSiAlghinlth s L\Wwh ftrn@u nEl  ( W8, v Emd | L
caonttdi (O WB/8kKAm|lY, LE®hclgh §mhd® \@h- Eab nidl Kiw
AlFecédintichnh ( 11, 84 k md ) % hGenahskead- Il mg th hai,
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L& xp Mh. KW SiAlFe phanbr ngnil (242, 4 8 chk m|®h ,L ig h
t rtGnd @, 1 8AB/knB-ifn h “h ¢ Bh. KV apdQ coé | tfung binh

(0, 2vih8 k i ¥t , L B ®h Wy Ri@g K’ Sk khdng ghi ndn Wihi {tr €
L@ xplnh hg@td nhdi-1 Whi N & EeSiAl va SiAlFe 1a hai Mi v

phong hod c6 lién quan intEl /hthin "h€ "t B khuvcec L'~ tdh

L% D<€ehng

2.23.6. n h eig wa yA tXkiMn ¢ o

Hot ngkihth h3nh tihth hg «lphéah)lcé quy mé khac
nhau t@vaomc . Hot  ngtrongtngthik8 H th n g tday cang phat i
canglamrmal Li t écnalblh | t PalHEItDIc t h e o  tdyBcacthanh
ttb “alchdlb pha hu, dd v t Qi ki n cho qué trinh xam tke, phong hoéa dn
ra nhanhicdcthanh% oalctH n3mn ngoai pkm vi[n h * hg@ c ti/p,

n hi’ phéatitr\wi cac h th ng khe ntth si nh [(PhAINe I, Bing PL1.6va
Hinh PL1.6.

KJ} qu cho tiBf md | [L\Wwh  f trgiBn dfn theo khn g ¢ Ahc_ tgay
Kholng c¢c8ch < H0md mi rg@ad nidh h ( 0 W4/3lOm|LE, LB €N
galnh "¢ Wh Khidhg 20064 00 mdc -§fnm t €hng L<€hng
L \Wh/km?), ¥p  Mh. Khidlng 4067 0 0 Ummdt L @, 4 2B/ fn h * g€
L\Wh. Cackhfng c8&ch xa-18B0 mh<e” 7 & 0di®d minh c - n
(0,291 wh/ lOML)B,8gti€fmmg M 3 Wh.  Ndygeac khu
vegn tf g«y c¢ - “tnHilu ¥ a o h h\Wchoaiy§ nigay layut La
chdiqguanfrngfn h "mghk md' n nhmaidctdkhuvec L'in~tUt
Lt D<€ehng

2.23.7° n h eimg wayd tXsodin gnt L

KJ} qul phan tich cho thf md | & § cwh L i tr 6 s khac bit ré rt
theo Id1 hinh $ d, n g H, phn anh vai trd quan'tng ¢ ayu t nhansinh g h p
vi Qkintnhi°n trong qu'§ HPhRIxH BmhB.1.7vs i n h
Hinh PL1.7.

K/pqu chotiby md  ILWwh f treéss khac bit L 8\pigalodt hinh $
dngHNh - il Lc hd&ng2st clthephth cvd n 'nbhco md | IL\wh
t rt@aontkd ( O WB/5Km]|L)i, ngtm@h nig h * tg€ao nkl (V). L i
Nh- mi ¥~ ‘cvhk s h - aticltkha ld (94,62 km?) va ghirdn md | L
t rt€ cao \Wikm2t 8B Miifhih * mg@® h - rEitring cay cong nghp
| ©u ntdn, €rtemc trung bWtk m( Q, dgeedh [N |
h ‘&hg).Nh - rEr gt nhién varng phong h, mkb di chin di n tich | n nhél
(299,69 km?), chghinnchmd | ' rtgh ( 0 MbBRO ML) . nd BNy



70

hh mg®h. . Wtrlhg c©y h”  ng ntnh Khi§ ktirdddgdgiang gt
I Bh nghiéncu,comc | n h " mg@gd nkdl  (Wh), tliyinhién Kk qul nay co
thweKuln h “hg®idi ntichphanbnh v " FoLVihi'd h3 nh ithdBhng |
¢ alodhinhs d nghinay.Nh @y, lodhinhs d n gHttWwhin nguyt c h t
'l ¢ ao tghakhuvechu t &gmHhga ¢ o'nihokbg @ Qikih i
t nhién Wl i sovicéackhuyvccotimph t nhién' n "nh.

2.23.8° n h seimgowayutXm_ a

K/Jquchotymd , Lwh ftr €c -  mxgu thteh gn g hre®a .| €/ %
c-°"ngé mea >20HOmam B\thi {tredd nikl (4 1\Ve/kS2 L
L& L §rrhh gmi¢® Wh.Khdng18002 000 meh  dfn mM€hng L €l
(414 WEKen2),.lp Mh.BHaikhdng mea truh80DB3 mm-¢600
1600 fmmt ®L 82, 00 Wh/ k pg 7IB81'H gWwhsViudsgcd ~ 3
|I'"®@g me€a H£00 mm &hWvngtrgdihnhnihge Wh. LiNh€
vdy , nguyl tcthn gttk€@ckinuvce - "nigé m€a cadf hih@a ¢
lay/u f kich hdt quan trng trong cacski n ‘ttrE@d khuv ¢ L' "t
L& D©RM B 1, Bng PL1.8va Hinh PL1.3.

224, n8&8nh gi 8tmBikpuvwe L@y ttklic D_. _ ng

2.2.4.1. Dkn bit n g u yt et theotthyi gian

Mc 6 t8&cengdacacyuft nhi fhn glu § ‘tt refUkhuvtcr €2
thn” QL% D€eh’ncg x'f&h It hing qua ph€ehbd phs
(Analytic Hierarchy ProcessAHP) ®©Qiudlga LSaat vy. Ph€hng p
p h ®png he&Fm quantrn g t ‘€itgnacadyp { théng qua ma & so sanh
cHh,t L - xrfhtangs kb tr €nngylethtor ang m! h3nh L 8§

T r. €W}, ma teh so sanhl gi a cac yu t L ‘& xay d ng d a trén thang
L 0-9daSaaty,pfnanhmc . €u t i ° nigita®@hgry y/Lf (B! ng 2.5)
Cacphfnt t r °“mg ¢hé® chinh cé gid tb2ag 1, trong khi cac @imt L' ix ng
q u a ndg.cBéochinhlangh hfota n hlfalp tink nid quan hinh the ¢ a
ma tidh.

Ti/p theo,tng gidtrc atngcttrongmath ‘lc€t 2 nMphtcg§n L
qua trinh chdh héa. Miphfnt ¢ amateh ‘lcéhiachotngct t ‘Eignign
t h u cma@ehchifhoa(B' ng2.6) Tr ¢h-crgegatngypf L&
X § cnh g gia tr trung binh cng ¢ a cac phn t theo t ng hang trong madh
chuy héa. K} qul cho thsy, y/ut L d ¢ (DDOC)cé mc , [n h * ig€n nrdl
V. itr ngs 0,359ti/p t heagl mMehe( LtMipgA)0 , 2 2 6b Wi L
thtch h c(TH) v itf ng$ 0,141. Cacfut con K bao gm v phong hoa (VPH)
vas d ngH@DD)cofrngs t €hng L €htw /Jlldkhohg gh ti
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L t gdy(DGAY) V. itr ng$ 0,051 va thp nrHila cacyut phaneb s ®hinh L
(PCS)vaphaneb n gammp(PCN)vitr ng$ 0,030.

nW. § n h | tnicd ¢ & ma teh so sanhig, ch s nhbiquan (Consistency
Index- Cl) vat s nhkiquén (Consistency RaticC R) ° cliir® toan. K} qul cho
thby giatr CRnh h hn 0, 1, ddsosathip mae kx e M ydudu v
tinh ntiquanvacactngs x 8ecnhl |~ &8 ng tin c

B' ng 25. Ma tron so sanh gia cac yu tXtx nhiérd n h eing_
khuwec LM "wrthlvc D_ _ ng

Cacypf | DDOC | LMUA | TH | VPH | SDD | DGAY | PCS | PCN
DDOC 1,000 |2,000 |3,000 [5000 5000 |7,000 |9,000 |9,000
LMUA 0,500 |1,000 |2,000 |3,000 |3,000 |5,000 |7,000 | 7,000
TH 0,333 [0,5500 |1,000 |2,000 |[2,000 |3,000 |5,000 |5,000
VPH 0,200 |0,333 |0,5500 |1,000 |1,000 |2,000 |3,000 | 3,000
SDD 0,200 |0,333 |0500 |1,000 |1,000 |2,000 |3,000 | 3,000
DGAY 0,143 [0,200 |0,333 [0500 |0,714 |1,000 |2,000 | 2,000
PCS 0,111 0,143 [0,200 |0,333 |0,333 |0,500 |1,000 |1,000
PCN 0,111 [0,143 [0,200 |0,333 [0,333 |0,500 |1,000 | 1,000
T ng 2,598 | 4,652 |7,733 |13,167 | 13,381 | 21,000 | 31,000 | 31,000

Bl ng 26. Matron  x Blctrznlg s<cac yu tXtx nhiérd n h eing_
knuwc LM "lkthlvc D_ _ng
Cacyut | DDOC | LMUA | TH VPH | SDD | DGAY |PCS |PCN | Tr ngs
pboc | 0.385 [0,430 |0,388 |0,380(0,374 [ 0,333 |0,290]0,290| (359

LMUA | 0192 [ 0215 [0,259 |0,228| 0,224 |0,238 |0,226|0,226| (226

T™H 0,128 | 0,107 | 0,129 [0,152[0,149 | 0,143 | 0,161 0,161| 0141
VPH 0,077 | 0,072 | 0,065 |0,076|0,075 | 0,095 | 0,097 0,097| g g2
SDD 0,077 | 0,072 | 0,065 |0,076|0,075 | 0,095 | 0,097 0,097| g og2

DGAY 0,055 | 0,043 | 0,043 | 0,038|0,053 |0,048 | 0,065|0,065| @051

PCS 0,043 | 0,031 | 0,026 |0,025]|0,025 | 0,024 | 0,032|0,032| (030

PCN 0,043 [ 0,031 | 0,026 |0,025|0,025 |0,024 |0,032]0,032| (030

T s nHlgunCR=0,069<0;fTha m«n; trong L- CI = 0, 0¢
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Bln “Bh's nguy ‘d¢dlhl &rcngchdbt cac)pbin ™ Wt t nhién
hh “me’ ¢pBan &b cé gantrng $ bag cong ¢ Weight sum trémphfn mQn
ESRI- ArcGISPro34Chs nguy ‘a¢h (LB8E)k K @ltthed cong
th c:
LSl =0,359* DDOC + 0,226* LMUA + 0,141* DCTH + 0,082* VPH +
0,082*SDD+ 0,051* DGAY+ 0,030*PCS + 0,030*PCN

Trong L - :
LSI-Ch=sXnguy 1¢lge tr_
DDOC- YAu tXLi dXc SDD-SodAn gnt L
LMUA-YAUtXI tng m_ a DGAY- Khd ng cach ti otlgay
TH - YAu tXth ch hec PCS- YAu tXphéan ot sau
VPH - YAu tXvY phong héa PCN- YAu tXphan ot ngang

T snhiH qugn (nR)Eb@wgPOMOE9Ik 0,1 1atha m«Qki h i
'ivicacypf [nh “me” & expt L

Bln “bguy ¢ Hikiuv€ L'n " tdilL% D€ehin i 25000
L' exaydngthaithi Whinktm 20 1(6inh212v2203,8 atrén K}
quil § n ht ngh Bcacln ™ i g u y Jud kthamp pfinnéutrémhn L § n h
dinbi/h nguyt Btheokndr@gianthi gi annh” xmgb €L a
nguy .¢htd@gal qu§ t'rhdanBn “lhtg utyh "¢ HdlcH t e
phfn t rhbmt 8 c h ntghly t ety chytngdp t B! ng 27:

gi

t

b
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Bing27.Mc i L £t ngmMthegdIMo@p nguwntmtl tr
sosantgivant m 2016 v~ 2023

NEm 201 Nim 202 M b

ttng (+)
Ch" s’ Theo
TT|{cblp ng/Cblp ng| Di T || Di [T || Theo [I = p
(LSI) tich [trtm| tich trtmi|di n| trt
(km?) | tich (%) | (km?) |tich (@) | (km? [di ' n

(%)

1 LSI O R blt t | 55,30 11,91 42,27 8,96 -13,67 | -2,95
21 4 < LS Thblp | 107,57 23,17 98,88 21,34 -8,52 -1,84
3|5 < LY Trungbinh | 156,82| 33,79 | 148,37| 32,02 -8,20 -1,77
4 | 6 < LS Cao 100,43 | 21,64 | 128,53| 27,74 +28,25 | +6,10
5 LSI>7 R blt c| 44,03 9,49 46,10 9,95 +2,15 | +0,46

T ' ng c., ng | 464,15| 100,00 | 464,15| 100,00 0,00 0,00

5Ay OUNOK Oy L) y3adz O

180,00
156,82
160,00 148,37

140,00 128,53
120,00 107, 5798 38 100,43
100,00

80,00

55,30

60,00 42 27 44, 03 46,10

40,00

20,00

0,00
wy

u 0Ky LI¢EKY LI Trung binh G Ol z

M 2016 =2023

Hinh 214. Bi@&w QBosanhdh t 2 ch nmtgdly ned m 21016 v~ nt
SosanhdintichcacBd n g uyt HtheotylnfG nhién trong hai thi

L\Ysth ntm 2016 W xudRteRchuiwordritdi a c8c ving n

(Hinh 214), n h € "rstighuthuc Din h - m rdghipwa tith o - . mgu  h €

gifm L §WIfn 'kt t€55,30 km2 xting 42,27 km?2 va t107,57 km?2 xung 98,88

km2, pin anh sthuh® cacackhuve an t o n. ‘Thrtichrhgc k hi

nh-m nguy c¥chimiulnignnidtrongdhvai ntm (156, 82

2016 v~ 148,37 km] nntnt22c0n2 3v)%n gn Snidgu yc hcvr

t 100,43 km|] | °n 128, H3clhm| cVG gi¢,@krgPgn g
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| °n 46, QOnaykcho|thy mmi, Bhguy ‘¢ HliLltlE &ng . wg-giaxu h
ttngt rivr o nth 20462 & i2 3 L, dchc,gli phép kwh soat va tich’p Kp

th ivao quy héth phattid k h ! n g  ga cang tad phongd i@ thién tai ¥

khuvec L't t4hlL%. D<€ehng

2242, NguytmtlX i ETXD

Tr ong Y 20462023 | “@gvand = CTXD trén toan khuve L «
gi a t t g Hiibi§,rs gohaktri nhanh chong @ cac cong trinht nh ng
khuvc tcr @ ©y ¢ - nguyxuenkg tibrraidm bc l1éb &@n @lhinhr
-Uachti, dongt 8§c2 cliot | dgwaydn g, tikbfaryng lDmHva
phavy 'n ‘nhméaidc.H quflanhiukhuvectng "d&pBané& nguy ch r
2016 mc At r un gy &3 withigidr i taM tikdhhwyngcélgp nguy c
cao GhmiMmDRnbihnaydh Jiis gi a t Lt MWggUgnghdkt hi
khi'tteikf@ rHabittibngbicnhbih “ilkhihdt v m€Hoan ng’
c"ng gia tktng.

Theo ngs) @yCTXDtrongkhuvc L'in " tdilL%E D<€hag
ttnd47.800 (2016) | °n 192.ng8B@IQTXR3) ¢
ttng | °n |7 44. 4[8B30%)mcg ttkm3gm phan(btkhongg k h
ngQbiaciceép nguy chgitar @hln@®@dOTXBid trung ch
y/u' khuvcadgp nguy chHcaocQtbwtcackhuveccédp nguy ch
rHthgd Jptrung binh,’sl “@ g C TQI §mlkhu v c il thgd gifm 1.271 cong
trinh (md | d¢ifmt 66,17 x(ng 56,52 CTXD/km?), khuvxce ngu y g€énh t h
10.288 cong trinhnid | dilm t 247,85 xng 165,60 CTXD/km?2), va khu ¢
trung binh gfm 5.434 cong trinh (ab | difmt 344,19 xing 327,17 CTXD/km2).
Ng'@Il4 cackhuve nguy cHhcaocHaghi nheh'm cr t t trbigh. TE
khuvc nguy dM o a®T XDB t t rdg, t57n%thdInB21,881mén
695,35 CTXD/km?),tc | " bphahfnt gong v ., . nkbuvic migmy c h
cao,SCTXD clng ttng 4 318t0nghinB2),381&n6I6/35 ( m
CTXD/km2), md . Xay d n g 4 ih ¢ cao nhil toan khu vi 772,28 CTXD/km?2
(B' ng 28; Hinh 215va 216).
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Bing28. Xl ingCTXDvamt i CT XD t dmmthed dbgtich®p nguy ¢
t ntmtBosanlgvant m 2016 v~ 2023

~

2016 2023 TEtng ( +)
- . Md . Md Md
Cblp| Di'n S | Din S : . ‘
1T ; . CTXD/ | . CTXD/ |S | “@g| CTXD/
nguy tich | @g . tich | <@g . .
Di n Din | CTXD Di n
(km?) | CTXD | (km? | CTXD | )
tich tich tich

1 |RHIthbp| 55,30 | 3.659 | 66,17 | 42,25 | 2.388 | 56,52 | -1.271 | -9,64

2 | Thgy | 107,57 | 26.662 | 247,85| 98,88 | 16.374 | 165,60| -10.288| -82,25

Trun
° b‘lnhg 156,82 | 53.977| 344,19 148,37 | 48543 | 327,17| -5.434 | -17,02

4 | Cao | 100,43 | 32.276| 321,38 | 128,53 | 89.372 | 695,35| 57.096 | 373,97

5 | RHlcao| 44,03 | 31.226| 709,25| 46,10 | 35.606 | 772,28 4.380 | 63,03

T ng 464,15 | 147.800, - 464,13 | 192.283| - 44.483 -

So sdnh méat dé céng trinh xdy dung theo cap nguy co (2016 vs 2023)
800}
2016

. 2023
400
300
"l l

Rat thap Thap Trung binh Rat cao
Céap nguy co

Hinh 215. Bi@&u QBo sanh Xl 1ng CTXDtheoqp nguwytmtl ntkrm 2016
ntm 2023

o -
o o
=] S

w
o
=]

Mat d§ CTXD (cong trinh/km?)

r
o
=]

o

o
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Hinh 216. B'n Qphan KCTXDtheotp n g uwt ttl ntirm(th@ s
B n QthIM1: 25.000)

23.C8c nguy°n nhoftHkhgwyg ttne€tliL% D<€hng
Theo Lomt adzeiilhdguc7a)s, mbican @agti ngl ctrén
s“@dckhikhi HL L8 d gl tv€nmg@ nh. Cac nguyén nhan chinh
gm: (1) dct smebhdt  ngxay dng hdb khai thac; (2) gim , LbQy
LlH L §/nhdidvdbil T Bhheeen g r Srand, ntk/J cBl; (3) aplc
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thy t-¢hnyh, g t r o n gg bac-hda gayrgeithg thn (x6i ngm, ro r,
catcy ) ; ( 4itrthy théa wg stdido hdt | ng kirh ttb hab bin dh g'a L
h3nh; v Titr(hggdchtdoxagdnghdb 41’ HITrongthct] "t ri€
t h ®® phat sinh do ng h p nhiQu nguyén nhan\ktrén.

Tdkhuvec L'~ tihlE Deh'mg nh€h’it HER yuxyra
c8§cns€dct 1535A, songddiicackhugd i ¢ ol E15°,
lFobit trong nmi%ac gnak W@ niyehothe €vaini tWwea L §n
yuft mea trong ‘kKef®hlc®d "m r» th!rnigguagha L §
gia "h® meakin ‘tthe@tJkihpvi phonbQt 2tckhiuval
kh['n £ n gutficcha v HIC céac téhg thai \d Iy khac nhau. Nhng phan tich nay
| * “clMk Scnhdh2 nh x §c n gQxuyHcac bin ph@mphong trarh
hi u qu.

23.1.nlc @i m_ a g@tOyl t r _

Ch' Igthuyfd a v =~ oc Hilkhong bdo hoa va tie UJphan tich chra
rlag kb HL t t n gdinh¥ngiim & Ji's ¢ ch ng abig a Hilgilm;
ngthi , . id® 8ggafitr ngcongtrinhkiin £ hrg nbga 1 €c/ mai
dcchotys t h ardrlt’ cac tthg thai v ly khac nhau. Thet/] nhiu n hi
c§cndesxonguingc @ “n t hgh dulest n 3 nbiroég mt
th i gian nid ‘nlh  n A khd, con m¥%a mem nBnaycokint n'g b
pha v nhanh chong

a.Phantichmiquanhivigiva thg m_ artwtL t r _

Tr ong Y208R02A khuve TP .GvathtrehLe D€ehng L «
nhchfngcng2ls kin ‘ttrE®éthongtinthi gi an r» r " hg. N
'@ g "t EHionli(8s kin),typ t heo | =  rkitnn) ,2 Onlt8m (260 1s
s ki n),conH2016va2020m ntm ki n(PHRIAsS2, Bng PL2.1) PHn
Incacskinnayfy ra trong m¥Ya meEeandgtbhnfhpg Halil
Lelodkhi phen t2ch dh kh&akign hgaisroms/2080ug n L
vihod ngxadydng) v ng”"y 11/11/2018kigdéoh?ng
I "e€dng trong illéBh ki gh & mea.

M6 hinh phan phi Poisson [a mé hinh'thigian liénfccé xithin ¢ 8dc L |
s ki’ n ngdi nhién trong thi gian mt ¢ § ¢ 't nlg,t miién tiéh & W
trungnhk §mg@e® mea  tglly vt mKex@ccsttikK[y r ‘at theorth®
gian[105], [109]

D liu m€ea Unrghi yk hta g t &'td tlung tdm thanh phtrong 5
ntm (1.46d4d pg©yg)t ¥eh, t'rlon g Olmm/on-g Ad7 n(
v’ 714 ng"y Km®agnqoen €£g0B@dntSac ntgh'tyn g( P



val “@gm+€a ngod n trong cac khing th i gian Pm3, Pm5, Pm7, Pm10, Pm13,
v . chimy Gas rkign't y tEHIE ‘&
ot UEHERN Ikc 2, B ng PL2.2 va Hinh PL2.1)
c8c
Xrgle " dl€c § cn gn g aWg ®y tt h €

Pml5,
U'nhm i

KJT qul cho tHs) tdp h p
trthnt LU

Pml7

t €h

vung phan bit

Trong

L. giaqgi&®n mea

n.g

thBy m ¢ . phan bit cao niid, v i

cao
me€a’ cith} I
LQukin kht

ddsh g

ng c-

trung binh cé khin £ n g
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ng"y

ng-y
40 Wi Of tris” r hi
h hircac &ah Hivkhac(Bing 2.9) T. ki qu p h ©n

ph ©MKat 2 ¢ h

m€a’ tcHittbthanhkah * n g

( Pm), c v L m3ngg&

3

vito nugseh g

fAg hmg €€

p h ©h n gl ranhrgpi kidn hath @ "ttt k& rong

hrggenmgead mgy™
gto yE& @ x ' 8kckhdihg &,4 mm/24h(Hinh 217).

m

€a

t 2 cch (PmM3y

B ng 29. Giatfm_ é&nm)ngay nfynint t r gng & p quan IMgiva 1ing
m a noj thgvm a c&c bg 'y tr._
Pm ¢ Pm3 Pm5 Pm7 {Pm10O0/Pm13/Pm15 Pml17Pm20
30,5vm | 6,Imm | 10,6nm | 10,6mm | 10,7/mm | 36,6nm | 36,anm | 43,Imm | 44,7mm
01 ngay | 03 ngay| 05 ngay| 07 ngay| 10 ngay| 13 ngay| 15 ngay| 17 ngay| 20 ngay
S ki n Khéng | Khéng | Khéng | Khéng | Khong | Khdong | Khong | Khong
TL TL TL TL TL TL TL TL TL
19 47 50 55 56 49 50 50 51
T I x[y
ra TL=
(S kin/| 40,4% | 38,0% | 34,5% | 33,9% | 38,8% | 38,0% | 38,0% | 37,3%
Ko TL)
*100%
P=624-0,178Ps3
120.0
100.0
é 80.0
>
B
o 60.0
2 y = -0.178x + 62.400
oo
& 40.0
k-
20.0
0.0
0.0 200 400 60.0 80.0 1000 1200 1400 160.0
Luwong mua trudce 3 ngay (mm)
Hinh217. Mmgg mZxat LL8nh gtimMKkhgwey tr _
n"utkluc D_ FInhg,L Gun n

r
\Y
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Phantichthngké cacski n ‘ttrEi@hottbf "'h€® mealthg Whi t
x[y r atlHd a®ngltrong khngt 305mm J/H1124mm, tr onng Kk hi
m€a t2ch | ky L& thitmt 6ylmm i34, 7nm (PhA IAc 2, B ng
PL2.2. S phan tan nay khéng phla ngu nhien matihin  r » Jjic @Bhrcd t §
gi ahaithanhpin m€a: 1) M€a t2ch |bH«o Lh nag, vaii:
aplc .rcer ngvalamsuydml| ckhangebg a Hi2)M€a ng "y L - ng
lay/u f kich hdt, gay nil” n “nh khi tchg thai can Ba g I'suy yh.

Do L-, trmyhpg m®&a t# ©htt HByco [y ray i
|"®@g m<e€ea nginp (t&SBm)trang khi L Qi ki nmetchlu nh ,
cn "h€® mea nndhyl @ 6@kighhdt . Qndychothf ph<€hng
tr3nmgng®a knhatnngg Tc hngkémazcontphipy i c/hh yc h
-chcha qu§ "t nhqua &€ n@&makkgdo t2nh ti

Tuy nhi°n, t'itomoy®scha tOhgay ¥y€ r at Hlr €
(t €hng 0%)@bosdi u5 ‘Lcghinkh, chottBthin "th§ "t ElEodng
chph thuc v rog | m€a mi tchgbitddyut k h §c "ahin® L
L@kin "acidlvahdt nlg nh©n sinmg Mealn’ yng<e 1
m tcong ¢ cfnh bdo sm, dn ‘lecdch Ap v icac yuf khéc trong hth ng d
b8§o ngutlyHB gl r €

b.Sxglm ilbzZncva Mt t hxeno L

Tinhcidl ¢ ha HIO® se@ntichlayut quyl nlh/hL tn ‘nhca
s“@dct nhiénvamaidcnhant . Wn§ nh Hg i t8r €ng nuy L «ng|
th ¢ hi n thi nghim fih chuProctor ¢iti/n “ilv. i n tYmHi bhong héa ph
bintrongkhuve n4-Lik D€ehfng xrrich, Bhti €©u "iv  hg& h
thWtich kho | n nrEL Trong nghién cu nay, téhg thai tham chiu ¢ a HIIL ° & »&c
U'nhlatth g tUkB i °~ hig@Wichkho ) nnrEitd  Xnti  €©fn, Sp@h L i
kin HI " slicfibi/n d€t Bgsanl§tvacHtli ctng tr3hiy tr o
LT Trthg t h&licsmnglaninec s o VW &mth  Lbiih§ iltish
chii ¢ ha HUO dcet g al ¥n v Qkilnibdo hoaCac md Hisau khi
L ‘& ch]b * L, chiul nnMEti/pt ¢ "Lt i nghim ccbphing tr ¢ ti/p bRag thi}
b Cooper TS2060 1 cac dip | K¥n khac nhau (I5%).nH ° 8 -@n tich trong
khu v ¢ nghién cu c6 khi * hg@Wtich t nhién trung binh khijng 18 KN/m3.
Theo nguyéndb ¢ a tiéu chdy ASTM D3080, caclgy &p | ¢ phap tuyh 35, 70 va
105 KPBlhacifeWhdphn g Qkin ngswiph ¢ a Hltdhin ‘tng,€
t ‘©h mgy i chiQu sdu khfng 2m, 4m va 6nPh\ IAc 2, B ng PL23). Cac &b ap
| cnayphohpyvi QUkinlamvicgal p Hilphong hda trong khu € nghién
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cu, ngithiblo [ x &ich ‘L& céc thong'ss c khangebphcy L §nh gi §
s bi/p “il, Whga HL t hXnovatihh toann nh maidc.

KJ/T qu cho tiBf s c khdng ebg a HL ¢ -  ngagimhégt Kk hyn L
va nmgge 25Phit Lt r@kigbahoaBénch h L hi,ndisiga
cackhoangd s ®tc @uah @ €& a o | illite,igibbsit, rhoatindrilonitscunyg ,

V. i cAc oxit sb(goethit, hematit), vn c6 k' n £ nlgh phhn & d Jji’lam suy
gilm lién K} trong dah t Y4, [98]. K/ qul phén tich nhiu xYtia X (XRD)
xac nkth s khéc bit ré r t vQthanh pfin khoang ¢ gi a cac I HL, qlna L -
ha g/l c AmEE h nbh(PMIAc2,BingPL2.4. M ts lHo Whi L 8ng ch

- nHiphong hoa edQ{ll § c6 s c ch ng cbgifm nhanhvah h  t hX@mo L
LFobit khi WUY® =38sc chlng abch con 2.311.9 kPa'( (i = 35
105 kPa), pfn anh rd mc | Tn "nh thgd khi bdo hoaThanh plin khoang vt co6
b Wih la giau khoang sét kaolinit + halloysit (58%) va cha thch anh vi ham
| “@g (2228%), goethit va hematit vt | thi (1-7%),illite combv, i h "my | €
thip (2-6%), gibbsit (912%) m t khoang vt c6 dil tric ngim  neeT h' p khoang
vdtréncokffntng t €hnga@n&c tv un/pthd ¥ irshhi ddin
¢ a kaolinit va cac oxitd(goethit, hematit) co iNamgiml ¢ d2 n hQkimong |
Xn.n ©y c | @ gdibhi hhchkid  ‘tt £ n@tih.

- n Hiphong hoé edQ(n) cé s d a ong kha nthh vQs ¢ ch ng ady khong
t heo . mguuynti®h rd rang. Tuy cO ms L \h cao il “tnh @ 90 kPa),
nheng ¢ihimgacxia trthbp t9 W = 35%. Thanh plin khoang ¢ giau
khoang sét kaolinit + halloysit (588%) va chaththanhyvi h "mg | t€€hng L
cao (2334%), goethit va hematit vt | thbd (1-7%),illite ¢ - h " nothH @

6%).T h pkhoangdtréncokffntng t €hngeeém&c tw un/jp b3 n
thgp v is hi ndin ¢ akaolinit va cac oxitd(goethit, hematit) c6 i £ n dpat L
Xnvalam gim| cdinh.n Qnaychotky HIL phong Hhmgahik htagng L
xfyrahin "nh@ “tfnh@/h, “tt rxo aythwnhplt ¢« €gdnirénidh

L Hi nay.

- nHl phong hoa edQ( Ychotisy Hi© t 2 nd n ¢cnbh hh hrncdas o v
nhém khac. Trong kHing W = 1530%, s ¢ ch ng abduy tri’ m ¢ cao va it bih
L, ng (vi d : U= 6673 kPa 0 = 35 kPa). Tuy nhién, W = 35%, giatrgilm L § n g
kWeh'c, n 16.@nagcéhatBymhbi d 2. Hhaykhdh nth t rQ@ng L
kin¥n trung b 3rti@nX nrgenid no/ hb khi b bdo hoa kéo dai.

Thanh pln khoang @ v, i h * my thitkeanh (1946%), kaolinit + halloysit (27
66%),illite (3-2 1 %) , k  m t h ex@nh menmatillontt. KW £ n g t €hn
tacvi .e“@mc t r u nJ/icab,0mtheo tI' montmorillonitla khoangvd



83

c- xuaggh®evalnh mhehl . Tr €nhtihv ~ ° txoagghi
nhch t4 cac khu v c phat triv trén I Hibay cOtWW i ° n  Jjgu suyglr khi
n € thbi sau.

- nH phong hoa edQflh) thwhi nbih _nglnvQscchngeb t heo L
Xn, v igidtr cao ntdl &4 B7.0 kPa W = 20% (i = 35 kPa), dim mthh xu ng con
10.7kPa W = 35 %.ng day plih €8 nihdy Baovi . ¥n, Hobit khi
I'Hl gfn trthg thai bdo hoa. Thanhfinkhoang vt ¢ a Hie - o LVih i i bd 1a ham
| “@g illite ril cao (4855%), cuing vi kaolinit + halloysit (2733%) va tith anh
thp (9-12%).1llite c6 khI'n £ nkg phhn & trén Qmib v~ gt@gac Jtpr €
phan cach, B h p v i sét mn ttb nén &l tric phan ip d mE" n “nih Ho bilt
t r o Qoki nlbitheh npcel r Enht/h v "t t x o&xcyghi ntkdeph bi/h
trénry L § n"py ikdtlguithimghi m, chottsy s mE n “nb X[y ra nhanh
k h Hiphibng hoa’bngain  pce

-nHiphong hod ed®Qxxl) ¢ - . nggimmh@hscchinga Kk Mn L
t L nkpbitrd® W=23035%,vigiatr conch't 2.45.3 kPa'( (i = 35 kPa).
MHodumts LWwhcoUc a otbithtd W = 2 58§, chunge l&n&l" n
'nh khi b ngain nc€Thanh pfin khoang ¢ ¢ a Hilkhéng cha thth anh va
felspatl, on-hdnggmcdh € c8c kho&8ng s ®89%)he k
montmorillonit (35%), gibbsit (69%) cling vi magnetit (1316%). S hi nding a
montmorillonit 1a 161 khodng vt sét cO kiin £ n gt rn@nnk@g h my i cac
khoangvet o xit nh€© goet hit pr b ginettnig hvat gvi©l
n € cao, db mE" n "nh khi bZo hoaC § cwhl f tr €6 ¢hi nhch trén 101 HIL
naych y/Ju | “th bh p

N h &¥,8 suy gims c khang ebg a cac Iéi H phong hda khi bdo hoa
phin 8§ nh r » “h@nhig akGh larchikhii v ¢, chus chiphib i HL
LWkh cblil t r Xcva thdinh pfn khoangd . n ©y_ kKhoa h cduan irieg
chonkthdin v ¥%ng n ¢ ERhUEkA nt nbh@ai dc va xay dng cac di
phapKSRRphu hpvi Qkinthct]la ph€hng.

232.Hot inlg Uho8&§ hg@ytlt r _

Nh n g Hb L Vih vQthanh plin khoang vt , Xitiva s c khang ebg a cac
lod Hiphong hoatronghuv c L'in "tdHtL% D €amhg g Qikin bl
Fi "iki 'l 'nbga "ss€ct nhi °n. Khig ©°nt 8dileo[ll i nh
cong trinhhéb t hia yh 3n hn d chdd masdedil ttb b i Hi phong hoa
nay tid b me" n ‘nh. Trongbicfn h L -, q u $6anhashd h n&2 Lt h
L& D<€ehinsggi a t £pngrodg@dydsgvaditth ‘'al h3nh, L« |
t tng Wc8crypt kichhdt “ttrHi® Tr§cahldt ngxdydng/htl
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nguy HCcrh nimmaidc Lt ghan tich c thWheo ba khiahh chinh: (i) mc

I gi a ttng cghgld, @i)3mad, K EN@ongcliy t nhién, va

i) [nh “mg€adith "si€cvaclitli c! ngh nrribhmédcd
aMoc i §i a QTXDirgn®p i X

K/Jgu th ngké s | “@g CTXD theocaclsp . Hctdkhuve L'tn"t h

L&-L%E& Dethmagn g Y%g20182023 ngun d |i' u cong trinh: S d, ng d

iu AOpen Buildings 2.5D Temporalbat as.
hehg gi ahhtnE nlcfecacdp Hec.Tngsclng t r 31471800t £ ng
ctng tr¥nh ntm 2016 | °n 19mRg 2t8t3n o 14n4y. 4 8
trinh,tc t £t qmg kh®, 1% trong v, ngng mhadm PhO
cho thy:

(+8. 84 3ng+42:&%)n g
-Kholn g, dlc3545°:S 1@ g CT XD 31949 ég 6.558 cdng trinh
(+2. 60 9ng+66:&%)n g

Cac khgn g, dlc
t h §in, figreé g

-Kho[n g, dlc015°:S | @ g
(+19. 672
-Khol[n g, dlc1525°%S | @ g
(+13. 06 Ing+34,¥0hn g

-Khol[n g, dlc2535%S | @ g

c ! nmy+23,A%)n h,

-Kho[n g, dic>45°:S 1| @ g
t ©h mg+98,7%).

MHb du § | @g cac CTXD ¢ trung nhu nhl® n h - md dth (0-15°).
hch nt tcn- g ihin@3mly * hig@ cti/p JpLhinh
t ho®mH n€n § n § nhbneu
t r 3_ndtR51lér 7.15& cdry trimh,d

cao

t ‘rn°dm vash@ n g

L dc>35°tngsc?ng
I @ nay thhi n
@ ki n lathinh (" i cho hdt  ng xay d ng céng trink{B! ng 2.1).

nhi
B'ng2.0. ThXhg ké XI 1 n g

r » _ mxou [hiéa H bFn vao cac khu v

CTXD gimp itdkcntgn ttnr °2r®0286

CT XD 84.241lén 1a3.884 cbng trinh
t €hng
CT XD 3836lén 51.407 cbng trinh

CT XD 20.99Inlén 22.834 cbng trinh

CT X D 3024&n PO ddng trinh (+298,

ttng
cahinfidc | n,

TT|Chblp L | Di n S 1€ ng CTXD
(L, )|l (km? NtEm 2| NEm 2(M ¢ L, titng
1 0-15 134,38 84.212 103.884 +19.672
2 15- 25 131,47 38.346 51.407 +13.061
3 25- 35 141,85 20.991 29.834 + 8.843
4 35-45 48,60 3.949 6.558 + 2.609
5 > 45 7,82 302 600 +298
T"ng ¢, ng 147.800 192.283 + 44.483

T,
68,
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b. Moc i CTXDxamm n dong chy tx nhién

Xu he gi al'®@pa@TxDtséncaclsp  Hcconflnh “me@hl
khfntng ¢t btofhiéngm€cimcdcs®hi Whhom t2ch v~

L

xam bh ¢ a CTXD vao dong diy t nhiéntrongkhuvc L' " tGhlL%E D€hng

quahaithik8( ntm 2016  d 1 uBd® By thomytin hindi ncong
trinh, $ | “@g céng trinh phan btheo thigian® L. phan gfi khéng gian hiu qu’
kholng 4m (d Ii u raster 0.5m) va cé chsk "~ n g . re@16 2023 KEh pd
i u "athinhvathuv £ n  ‘xhgScl Wi { tr HBY3m trong céac khing céach khéac
nhau (<50m, <100m, <200m) soi\CTXD xam kst dong cliy t nhién. So sanh d
li" u theo thi gian (ntm 20MEBnN" _gn EmMhm2iQge 89
xam Bhdongcliy /Anguy °¢ W8 ng £1).

Bl ng 2.11. ThXng ké XI | ng CTXD xanmin dong chy tx nhién (DCTN) va

khdn g c 8a httrlh il CTXD xanmvnin dong chy

S | &g .| S1@g Wit t Hitheo
. ChiQu dai . : A
T ngs CTXD T ng DCTN b khol'ng cach t i CTXD xam
Th i | CTXD | xamlbh | chiQ dai Ibh dong ¢ i
m ian (cbn DCTN DSJTN cTXb Sl
g . g R xam |bh T ng
trinh) (cébng (m) m) <50m| <100m| <200m <
trinh)
1 | 2016 | 147.800 1.674 |1.206.489 49.541 08 12 20 40
2 | 2023 | 192.283 2.693 |1.206.489 97.907 23 12 26 61

Nt m 2011&gCTXDkwh /th Tc@6tngcng 147.800 cong trinh,
trong L -CTXDt 8lIcn @¢UpHOng cliy t nhiénkhuv c L'in " tUh
L& Demmgehidaidongefyt nhi °n |7 1.206. 489
xam B b i cac CTXD. S| @ g Wi i tr HBUHIKuki hi n gfn CTXD xam ki
vikhoflng c8ch <W)pinl vi 08& 1D ®mpHin'vi <200m I8 20
L\Wh,tngs c - AwD  fLtri B

N im 2023, s | “@g CTXD kwh /th T.c@6tng ¢ ng 192.283 cong trinh,
trong L CTXDt §2n gfJ9tBngcliyt nhiénkhuvc L'in " tGhlLL
D€eh.anlgng chiudaidongcfyt nhi °n "kdoyngntm 201 €,
daiidongchyb xambBh t tng | ° nl @&7y.Waoirtr E@kudi hSn gn

L

m,

n h

CTXDxambhvikhofng c 8c h <50 m Wh, pthgyi<l0Omwhichla 23 L

12WipHEm vi <200m tWhrdggsicen o™ {HAHE L |
S gi a tHhmc amadcCTXDphln 8§ n h q u 8§ héa nhanmth
khuvec L' tdhLE DeBnhyys | “@gCTXDL « t 47 @00tdng

1

tr3nh (ntm 2016) | °n 192b&&3 fittriddg Lt&rn3gn h

kWQc h' h8tfn g . ngnh i, chiQu dai dong cfiy t nhién b xam kb b i céng
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tr3nh clpnd 148 nH48gm (nktm 2016) | °n 97. 9¢
y,sl@g Wi iftr ' c -  mxou chiea tttlkcacy trim3n trong pn
vi 50m tinh t cac CTXD xam#i dong clifiy t nhién, chothy t @igtiéuccg a
hot ngxaydn g/hE mH n ‘nhméaidcvaphatsinhhn "h€ "t HIE
c. n&n¥n Mh §sd¥c dobn YiL h 3 n hyntkb&ichtgi
cong trinh
Hintthg "t B8 khuvc n&-L¥& D€hn ¢ scphanb cée
Lwh ftrcé@niiliéenh chtbchE€v.i ML t 2 nhalophBll Phongn-ho §
t " n tobidtongbliclnhcés canthipgahdt ngxdydng | " mi t hay
Fa h3nh v[itr gg S & i gionit 8 rgkrith ¢ a méi dc sau §i tth
vascchutficanm HL, NCB hdhktinh tobAhn nbh mai dc Wi hinh
phat trd  t Hiplmonglhod htfng La Nga- edQ(In) , n hiQ uhi {arhe
I ‘& ghinthvahdt ngxdydngdjin r ‘ang kugégo4.
Trong $ cac Idd Hphong hod4 khuv c,edQ(@n) | ° Hihc¢ b L
gifmmth h t hXmov i ¢ ¢ khang ebgilimt 67.0 kPa (W = 20%) xung 10.7
kPa (W =35%), thhi n , Bh% caoyi _©€ H™ nnillite d®o (4855%)khi/h
lod Hibhay d mHE" n "nb khi b thelh  nc€So vi cac nhém khéac, edQ{d) cé
khfntngns@ivasuygmliénkl cao h pwikiWp ht¥4 m@tih va
t rt€@ xoayc Locu alne s €t Hifm @pitl 1 Quo T trWwhng c?
so§ttlh trkvec L' tdhLEt D€ehng
Kitqutnghpcaccht i °u ¢ b IHE * sc+@ o ticmirén mai'c
ngnidig ah tfngLaNgathuckhuve L'h " t4hl%E Dehn'gglitheo t
t LQAimaSTNL1I8/ TDAMESH L. 0-2 12° @ ttin® bay¥ B ng 2.2,
B'ng2.12.Ch=t i ° u tayao ttomg mb hinh tinh todmMsX Yn b
Kh” i 1€ ng G6c ma sét trong, L ¢ d2nh
ow (g/cn) L, C (kG/cm?)
TrUng| TrYng| TrUng| TrUYng| TrUng| Tr lng
t n h| bé&o hoa t n h| bdo hoa?24h t n h| béo hoa 24h
1,79 2,00 20°05' 12°59' 0,35 0,21

1) VYymhpmaidksau¢€ivto, c ¢t atrangldng trinh

K/tqgutinhh s "n ‘'nth” sd@t n hi ° oditdehanh 4 B “alhinh
thWhi n trongB! ng 2.1 va Hinh 2.8. Khigoc d cth chp gi a cac kt “alhinh ban
'fu la 70°, b "t mg@®y hvh xudihi n° dthg ping, vih s “n "nb (FS)t
1,333 (tfhg thai bdo hoaB H )/ 2,473 (tkhg thai t nhién- T N) .Qu chinh goc
d ¢ xu ng 50° 1am hinh thai kb " tt che§W thanh &hg cung tron, FS[Ethi n 1&n
mc 1, 42 % 2@4BKIN). Tuy nhién, trong dai kch dn géc dc, FS ca
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maidcsauittbwhthgh h hpi sotenvhi ° nfub iagid tr ES [a 1,560
(BH) va 2,663 (TN).
Bl ng 2.13. KA g tinh toan MsXYn Mk mai & € tv ng thai i nhién

va bao hoa
H s~ " n L nh
Trng [S€ n d c¢c|M&§i d c¢c 4 |M§i d c 4
Vo, g c° g-¢c MD th| g-c¢c MD t%h.
T, nhi*® 2,663 2,415 2,473
B&o hoa (BH) 1,560 1,333 1,435
R Cung tron (TN) .
MHt tr Cung tron (B Cung tron

(m)

Elevation

e T
a b C
Hinh 218. M0 hinh tinh toanMsXYn MLh yrsdXc tx nhiénvasawdto c¢c h_ a
chiui ¢ i tr2ng cbng trinh theo4mng thai tinh ght ¢ _ | Tvam&o ho"

2) Ynghpmaid& sautit o, cHlititrZng cong trinh
M6 hinh dittbmaidc ‘Lt i} k]g m 1-4 bt "alhinh, mi b& c6 chi

d” i 15 “eth ¢ceh70hatb 13 m ( Ythec % 0pA hQMLphia
trén. M ibdt ‘Lo hiu fn "t 1&8A, B, C va D, kém theo g$fng cong trinh n
( A , .iB1=0,1,3,5y7). Congtrinh[gi nhcaot 3-2 1 w7 fiag), i tr ng

10 kNhm| 1 Hicaoh mépmai'c 02 m.

K/} qu tinhtodnhs "n ‘'nimaidc t h e oc C 8%y dngd a trén
cach b tri cong trinh trénng bt “all h 3" e tMhiln@1 PhA IAc 2 (B ng PL25va
Hinh PL2.2).

-Becli,mididcchclittbbt "all h 3w ht iL°n ( Autjtr rga u
nha 7 fng (A7). Hinh thaib “ttrig® hwwhcodh g c ung W2869GTN) F S
v' 1,675 ( BHfi Kk thiutficf mgrea iy, FS gfm xu ng 1,915
(TN) v° 1,174 [MBdH nh.heng v

-B€c 2, maidcm r ngthém kt "alhinh th hai (B) v it[itr ng nha 1
tFng hdb 7 £ng (A7B1|7|). Khi gbc dc th chb gi a b A va B gi nguyén 70°,
mHy tt fnketh xudihi n,vi FS G digirtigl,172 (TN) va 0,697 (BH, Hi
“n ‘nth ) Q chnl géc dc xu ng 50° lam kbt che§Wi sang &hg cung tron,
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FS ttng | °n 1, 692[mE® M) nhwngay @khi@usiitr(ng H) ,
nha 7 fng.

-B€c3, maidc ‘lcd r ngthémlkkth ba (C)yitlitr ngcong trinh
nha 1 fng (A7B7C1). Khigoécdcth cHb gi abt BvaCla70°, b "t mOKR)
xubihi n, ¥ BO4T(TN)va 0,625 (BH, B n "nth ) Qi chinh géc xiing 50°
gdp FSEithin 1 °n 0, 998 (MBHYt 16nglénk fng  btckhn gt
ba ( A7 B7 C41,085 (BH), duy 8i cahdag t'm th i.

-B€c 4, maidc hoanthinv i4 bk "athinh (D), clutfitr ng t €hng
v, i t[i tr ng cong trinh_t nha 1- 7 tfng (A7B7C7D1|7|). Khi géc'at th chb gi a
b& CvaDla70°, kb "t mé® nguy Rixh xudl hi n v i FS gim xu ng 0,931
(TN) va 0,559 (BH, i’ n ‘'nch  h o~ n Qitclonh gt dc xum mg 50° vi t[i
tr ng| nnrdilanha 7§ing” b th t € ( A7 B 7 & DKLW 17ah gpanliFS =
0,712, BH).

- B €c 5, cac tinh to&n ciicling & trung vao phan bt[i tr ng cong trinh'ti
€u Hh.h Phefmdntf8tnngd bt Arbtt Dvigocdcth ch 50°,

b a fu ldfitr ng 4 b& C gi'm cp cong trinh.t 7 fng xu ng 3 Fng vatip t c
t €hnygibdc B HKOFSEIthin | °n 1, Pnd@ n( B i L
tr ng coéng trinh phan btheo AZB3-C3-D7.

Nhch xét\Q[n h " mg€adittbmaidc, ¢ thhhh€ s au:

-Ho4  ngcHditli ¢! nghht $ 3nn"hhm&idcchothyy , © nd€
sauitth cheffirtaly c!ng t B nhundgbf@ m b o Int hh
r6rtsoyi Bdct nhi °nfuban L

-n"iv imaidcditt vachutlitr ngcong trinh, B qul tinh toan va phan
tichchotiy cacyut n h € oc;tletr mhcongtrinhvath g tHI& h * fge
tr ctifp JpLkhCn £ ng lc¢ amaidic. G thw

+ Khi YitgdcaXg: n Qu chnh géc méai dct 70° xu ng 50° gitp €i
thi nrdrth s "n ‘nhgamaidc,vigiatrh s ' n ' nh(F§ t tn WTly§ng |
nhién, giafrc thwefn ‘lc© x @lcd all t rQikan lahinhvatth g tEh §i L
MHb dii vi ¢ gilm gbc dc la m t gii phap hiu qu, n6 khong th\ap d ng theo mt
cachchungmafo ‘lc€ L § nh _qig§ hdridecothwtVi ¢ gifm goc dc
cl ng Wec" mt thillianyich btbb3ag c6 thé d, ng, d s hth chkhong
gian xay dn g Fobilt tY cac khuvcl t * cb yeu §umd , ®ay d ng cao.

+ Khi chfli ¢ i tr3ng cong trinh:Phan b tlitr ng ¢ ng t mdglmh c -
IUns "n nhgamaidc. Nutfitr ng k h *crplan ihep ly, n6 cé thuam
gifmkhn £ Arg 'nh Fobilt® cac méaidc ¢ h eali tth:aU} qu cho thy
vi cphan b titr nggi a cac kk "alhinh co vai tro quan tng. CHng hh, khi géc
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mai d c 1a 50°, vic b tri nha 7 fng t b 1, nha 3fing t bt 2 va 3, va nha 7
tfngtibdk 4 gi Yp Fg fmibfosg i &b trong § trthg thai t nhién va
b«o h  ald tliNgngqua.ln trén cac & "alhinh 2 va 3 c6 b S nguy
¢ h H'nm "nh. Vi d, trong t&hg thai bao hoa, gid tFsgi[m xu ng 0,559 vi géc
méid c 70°va 0,715vigoc maidc 5 OQnay nih mthh's cfnthifg avi c
tinhtoanvabtritlitr nghp IW r Enh c&8@Xmguy ch ti

Nhey,h s n nhimaidc ‘lL&ithin L 8\khg k/kn p céc bin
ph&@cHhhgocdcvaphanbtfitt ng ¢! ng Hr sap@ntichthfen L
h tFng La Nga. Cac bn phap nay khéng ¢ i  ©u  [m-Lan gk risg Hi ¢ho
mc L 2 ¢ hng m3@®aopn ndangd hi u qu kinh ¥]- x& h i, phd A p v i xu th/]
phattrMd L't t h

TWkI] Ch<e€ehng 2

N, idunggca c¢h€liag hl ‘@ hi$ trthg vaphan tichnguyén nhan
t rtedtdkhuve L' " tihlE Dehng’ E@R n "achi s hihh
-Uanmb, khi ki v 7 nt dhén sibh. | qul cho tiBf  ‘tt r E@bhan b khong
" n g Qu trong khéng giand trung ch y/u td cac khuvecco | p * si@antich
phéat tr trénl. 8§ fmttich | c nguyénl 8 phun -tlungtimmvéA 8 i X @m n h
axit-trungtinh nhi Wigp8phong haainhdecwachul t &g L
mthhga qu8 théanh L1 th

B nkiw ttr @ h2cghinkthgm f{tffRt/n, “tt rxo athn tr €
hp v't td,eg, tttrnbtifhguylné nht-trus binh chim €1 Quéah
t r 3 nhhodcé milinh chHbchEv. is gi a t i rdigthémgrge@ vic lam
thay Q@Qkin'n nht nhiengamaidc v~ gia, 6 phhig_dn y c
clng tr3nh_rng pdh@@n ct€. ckhbehinc quan trii g Webuiyids
t L8§nh gi § ngngkoad h r sQxukddili fh€pQ L R R tt Hitkeng
Ch€ehng 3.
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CHhy NQUSNLYR, IROTAIBIeN TRW il
KHUV- C nD_ d#yI-LYyC DhuNG

Trong nghién cu tai bih “alchd ,Fobit |°t BIMie® L &§nhcgi §
phan ¢p theo mctieuvamec | ¢hiti, g m: L § n’ m trggi(i8ventoiy), mc
L nhcf[m/ nguy c¢ch ( susc e p/hihdmard) vatiy)risk)[37guy c
[91]. PhYm vivam ¢ , Hghiéncut rteHEonidungn h €: s a u

-n§8nh ‘gittdg chnig &b thong tin'tng quat Qs phan b cac khi
t rt@aogmliod “tt, di@ tich, thtich va khdng vui I5b.

-n8nh @i @§h%mm nguy t ¢l Hao séhan b khéng gian
cacackhi ‘tt@® nt rmadgéndintthg v HocVhgalkhi “tr € «
tng{yraPh€hng ph§8pWLrHh tgingh cnd@mhnlh ° ng.€

-n8nh gi § n/puytrdhmthanhthomghiéncu s ©u h hn
nhan x §nb xat sl x[y ra cac khi "t 6iQ® n t n g , tkhopng tf i gian
va khéng gian_cthw

-n8§nh _igoilagp r taontd gdbv ivi ¢ ~ hg@®da kbl qu (vOn g €
tai §n, KtFng), t L - QxUH cacgili phap vabi n phapKSRRhi u qu ph c v
QL RR’ tt HI*

3. 1°nghoé&. i r ot Hilr €
3.11. irnghoadwi r ot mtLX kai khuvxe LM "ttkluc D_ _ ng

3111 Ttnsatt nt mtL

Daténdliuting Kkt HitloNEeSt nghpt nt m 2 P0226c6
42y t rt€dlithchin L &§nh s § txrgakymtkhuve L't th
n" 4LL%. D€hnsgafh g li kthuthp S v, t rteHiphatsinh.tn £ m
202/ bhtm 202t4r t@HTWHIMB nglii m KT qul xac sidls v, t rte
I'Hico th\k[y ra(B' ng 31),¢ thWwh h € s a u:

Bing31. ThiXng ké XVAt nt Mt t hemnitnb nEM1 & Lin 2024

TT Thi gi an S\ trtedl Ghi chu

1 2016 13 S liu Qui

2 2017 08 TN18/T13va s i’ u

3 2018 07 khlo sat b sung do

4 2019 06 NCS th ¢ hi n

5 2020 05

6 2021 01

7 2022 01

8 2023 07 Ghi nhdh theothéng

9 2024 03 tin truyQ thong
T nggng 51
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Thngkésv t reeit ntm 2/M1@ 0L 2 {Khuvnck nijn “tt h
Li-L& Dehng toteld, 2 tvr ¢ @021 va 202héighi nhch 01 y
t rtelil, c §c Urhffu i} xEy rartrénlO5 vt rtell.  Nh € v

ThnswHt rtedil t rung b¥nhanftm)cl " x

I (3.1)

3.1.1.2.Phantich xac su itt mtL

a. Xac sut sXvAt nt mtL

nW “@g hoa xac dixukihi n ‘tt rE@heo thi gian, luth &n s d, ng phan
b Poisson. Vic | a ch n mé hinh nay xiiphatt LHFo Vihd |i u nghién cu la
sy trtedledghinth t heo  odhgd It H va pjn anh cac s
ki n x[y raTir& theo thi gian. Phan b Poisson cho phép m§ ¢ Ifn xud hi n
camthin “hg@ aténfnstll trung b3oshd ngrngiaitbhng L €
nghiéncu t hi W.rE ntha ig HBukki$ie kisnu t r o n g [18].€tengg | a
nghién cu nay, phanbP o i s s o d, i eW&c tinh xac slixulihi n ‘ttr €
IHitheo thigianphcy L § nh gi § _mrg uqguy nodtkhuwc. Tuy nhién,
ph€hng [gmh§mpstixibihins kin trung b Bthenthilgiant ng L
v " ¢ h €ati/jxc@ety) it kichhdt n h € cm€a kbmn t Bgnhan sinh.

Tr°n' lc-h, s¥&y s a k¥ %mtLHrongmt n £ mtink €
theo cong thct ng quatcaphanphi Poi sso[22: nh€ sau

(32)

0 & Q x
Trong L-:
-P(X=k) laxac stilx[yraky t rtedittongmt nt m.
- [V t steditrungbinhmi  nt m.
-klas v, t rteHBo thAtinh xac skl
-ela s Euler (~2.71828).
KJI qul tinh toan xac gil Poisson cho'sy, t rteHE 1 Jp 10 y trong
mt nWkhuvic L' tGhL.t De€hng (t./ mhgn b3 odm g6 gv
20162022), ta co ttthby m t  x .ung phéd b xac sidl HoL. t (BEw §2), ¢
thwh h€ s au:
-S vt rteHklyra 2y coxacstlfn °1t131,49% va 4,46%, t QL
d @ 5%.
-S v, t rtefitrongkhdng34y mi ntm ditlfn X Bl&8,R%
v™ 13, 39%, c.ao0 nhhb&n gn iv@an c phin bEh.
-Xacslcaont r hiv v fte€Hts56mi nLimgiatr @ %ny L
| © 16, 06 %[ngad®ag sHil n nhidlthoag ng phan b, phn anh Rag $
v, t rteHit 5 JAL6y/ nt m_ clph bifin nHl
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-NEm 8y t 7 teHih xudihi nv i xac sud 13,76% va 10,32%, cho
thBfhin "hg "t HiPhcoth\gi a t L ng.

-S vt rteHl t £ n-go vyl hh m9 HxiSrecdnsuwing con 6,19%
va 3,09%.

Bl ng 32. TOIMxac sutsXvAt nt mtlyranéi ntm t heo t2nh

T S vt f e HIK) XAac subl s v, t r e HIKyra

m, i ntm, P( X
1 1 1.49%
2 2 4.46%
3 3 8.92%
4 4 13.39%
5 5 16.06%
6 6 16.06%
7 7 13.77%
8 8 10.33%
9 9 6.88%
10 10 4.13%

Nheywmi n¥khuvc L'inp tdtlLE Dothogd ‘trHe
ph bi/plat 56v t rt€HlINnng ntmvy, € FtEedE 1-2y hotbtrén 9
v, laitcokint nly x a. ngxacsHlidychothy nguyt HE tme
L4-L%S Dehng ‘Inggihirang hxuy°n hlhhgmg@am do
L@kinthitypvahdt ngs dngHda c¢ o ni. Kivg @B ng theo thc t]
phfin  §nh t r ®°nn tphht@hghigg tkkhuvwc L' " tGhl. D€hng
ntm 2023 vt reHEFY t€ng K elaTwa 3y, trung binh 2
ntm ¢t r&eHK

b. Xac sut itt mttheo tlyi gian

Tr ° n° kélgu phan tich phan'bPoisson cho toankkhuv c L'in "t h
L&-L% DeBmg3.5) NCStiptcphantach'sy, t rt€dil t rung b3 n
(=6 ntm) nyde onguyt Eiléntim b guy ch nh.& x Oy
v, t rteHil tr onlyp20462Di2 2 & ganevao caclp n g u ya trénkitri d
L\Wwh {fttheev]t L - XrBke ™ dlf@ suditrung binh_ @otngdd nguy ct
theo cong thc:

_ 01 g— (3.3)

trong L - :

lias v t re€HLl trung b3ngthd negnuyt rém; t

o-las v t rtedll trung b3nh/ e/ ahaon)t o n kh
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n-las v t rtedighinhkhtrongd ng €y ¢ h
N-lafngs$ v, t rteHhi nhth trong toan khu v (42 v ).
Cacgiatr_ 1Q" “d’W 8scnh xac stlix[yraitnidim ty, t r t€Htrong
kholng th igiantn £ i cHd n g utheo cdhg thc ¢ a phan b Poisson:
P(H)y;=1—¢ '™ (3.4)

Trong L - :

-P(H)t,i: xac stfix[y raitniim ty t rtedittongtn £ Mc) nguy ch

-tsntm x®t (1 Hat®, nBmphtm ho

Cong th ¢ nay plfn anh mi quan h gi. a fn swHitrung binh va xac s xuti
hin ‘ttrB® nglthi [miblo tinh niquan xac siichotngd nguy c¢ h.
giatr PHxit hu cL"B@ntrctipchotngdd nguy [ohlthaytfin b
chochs t €hnig alin ~ Busceptibility, t ' - h3nHnThgmpn odh t
bi/h ‘ttrB® ( haz amlk rnhgept)h éBbng B3 m

B ng 33. Xac st sXvAt nt MtE6 kA n L ndyragméi®®p nguy c

A

. TFn su X8c sublt tre t

Cblp ng|S’ T tr e t (nttm)°n t_ ng cl

(%)
~L=96) PHw | PHai | P(H)s
Rblt t 0 0,00 0,000 0,000 0,000 0,000
T h blp 6 14,29 0,861 0,577 0.924 0.986
Trung binh | 13 | 30,95 1,857 0,844 0.996 1.000
Cao 11 | 26,19 1,571 0,792 0.991 1.000
Rblt c| 12 | 28,57 1,709 0,819 0.994 1.000
T  ng ¢ 42 |100,00 6,000 - - -

c. Xac sut tai bitnt nt mttheo khéng gian
Gia tr P(H)t,i ph[n anhxac suil x[y r ‘at Hitlieephm vi khu v c chbi.
nW “@g hoAkffnt n gt CRiXD ¢ thWwo t § cn gl k h it Kilcfn xérte
di ntich trung binhcamtkh it rt@&i sovidi ntichtoangpAi. Khi L -,
sudim tcéng trinh Bik8trong dpib [n h “fg€o "t H®dngtn £ m’ clx&e
' nh 1aP(S/H);:

a.
P(S|H)_,-:1—exp —t)\i—l
¢ ( Ai) (3.5)

Trong L-
- ¢i: di ntich trung binh mkh' it r t€Htrong d3di (m?).
-Aidi ntichtoanbvingdi n g u@?);c h






