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Van dé xay dung cong trinh & khu vyc ¢6 nguy co hinh thanh ho sut
ltn
Nguyén Xuan Man'", Nguyén Duyén Phong', N guyen Ngoc Hué?

! Truwong Pai hoc M6 - Pia chit
’Khoa Xay dwng, Pai hoc Binh dwong, Thanh phé Thii Dau Mét tinh Binh Dirong

TOM TAT

HJ sut Ian thuong dugc truyén thong goi la hé dia nguc, hd ti than, 12 hé sinh ra do sy sut lan dat da
trén bé mit khi d4t bén du6i bi 1am réng dan dan dén mirc khong con dii lién két dé do cac khdi dit da bén
trén. Ho sut lan 1a mot dang thuong gap cua lun sut mat dat. Syt lun mat dit 13 sy hinh thanh nhitng khoang
rdng & nén cua khu vyc xay dung cong trinh; tao nén do sy mit cin bang dia tang do nhiéu nguyén nhan
khéc nhau, c6 xu hudng lam dat d4 phia trén chuyén dich hay d6 sap xudng phia dudi. Qua trinh nay phat
trién theo thoi gian va dén dén lan toa 1én mat dat. Trong thuc té hién tuong sut lun mat dét thuong tao ra
cac hd sut lun (trong dan gian goi la “hé tir than). HS sut in ¢6 thé hinh thanh trudce khi xay dung, trong
qua trinh xay dung va sau khi da xay dung xong cong trinh v6i quy mo, tinh chat rat da dang, phong phu
do nhiéu nguyén nhén gay ra. Py 1a hién tuong tai bién dia chat, tai bién k¥ thuat lam thiét hai 16n dén doi
song kinh té - xa hoi néi chung va cho xay dung cong trinh noi riéng. Do d6 viéc diéu tra, khao sat dé dy
bao, xac dinh nguyén nhén, co ché hinh thanh hd sut lan nham tim ra giai phap ngin ngira, giam ton that
trong xay dung va khai thac cong trinh 1a van dé c6 ¥ nghia thyc tién, c6 ¥ nghia khoa hoc va c6 tinh cép
bach. Trong thuc té da xay ra nhiéu hién tuong sut lun mat dat, tao nén nhitng hé sut lan véi kich thude,
hinh dang phong phu, gay ton that 16n vé& vat chét, can trg thi cong va khai thac sir dung cong trinh khong
an toan. Trén thé gidi da co nhiéu nghién ctru hién tugng nay O nudc ta hién tugng nay ciing duoc quan
tam va di c6 nhimg dé xuét nghién ctru tim ra nguyén nhan, giai phap phong tranh phil hop. Trong bai viét
nay dé cap dén cic nguyén nhan hinh thanh hé syt ln nhém du bao sy hinh thanh, tim ra giai phap ngan
ngira, phong tranh thich hop khi xay dung céng trinh & khu vuc ¢6 nguy co hinh thanh hd sut lin.

Tir khéa: Lan sut mat dat; hd sut lan; tai bién ky thuat; tai bién dia chét.

1. Pat van dé

H6 sut an 1a mot hién twong twong tac tu nhién, c6 nguyén nhan hinh thanh rat khac nhau. Van dé nay
can phai dugc nghién ciru mdt cach khoa hoc dé co thé du bao, canh bio sém su xuat hién, dua ra cac giai
phap khic phuc mot cach hiéu qua. Thoi gian gin day, trén thé giGi va & Viét Nam xuét hién nhiéu hé sut
lan v61 quy mo, tinh chat khéac nhau, lam anh hudng dén giao thong do thi, anh huong dén phat trién kinh
té - xa hoi va gy ton thit 16n ca vé nguoi va vat chat. Hién tugng tao thanh hd sut lin xay ra tai nhiéu nude
trén thé gioi nhu: Trung Qudc, Pirc, Anh, Brazin, Nhat,... Cac nha khoa hoc di va dang nghién ciru xac
dinh nguyén nhén sy hinh thanh h sut lan dé dua ra cac bién phap canh bao sém, phong ngira giam thiéu
tac dong tiéu cyc cua hién tuong sut lin dén moi mat cua doi song kinh té - xa hoi, nhét 1a trong xay dung
va khai théc, sir dung cong trinh. O Viét Nam da c6 nhiéu tac gia quan tim dén xac dinh nguyén nhan hinh
thanh céc hé sut lan (HSL) do cac yéu t6 tu nhién hay nhan tao giy nén. Theo thong ké (Nguyén Xuan
Min, 2008; Nguyén Hong Pirc, 2009), vao mia mua nam 2011 trén dia ban Tp.H6 Chi Minh xay ra 59
HSL. Mbt sb ho sut lun xay ra nhitng nim gan day chi ra trong Bang 1. Mot s6 h sut lun trén thé gidi cho
trén Hinh 1 (http://www.ecgcorp.com/velav/mainbar.html). Mot s6 hd sut Iin & Viét Nam cho trén Hinh 2
(https://news.zing.vn/sut-lun-dat-tin-tuc.html).

* Tac gia lién hé
Email: mannxdoky@gmail.com
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Bdng 1. Mgt 56 hé sut lin dién hinh (https://baotintuc.vn/: Nguyén Xudn Mdn, 2008)
Kich thudéc, m \ R
TT Pia diém xuat hién hd sut lun Duong Chiéu Ic-llmh Th‘f‘ dl.?m
i . ang xuat hién
kinh, m | sdu, m
1 X3 An Tién, H. My Dirc, Ha Noi 14 11,3 elip 04/7/2019
2 | T 1,P. Cim Son, Cim Pha, Quang Ninh 30 8-10 tron 13/9/2016
3 | TT Bang Liing, Chg Pon, Bic Kan 12 20 tron 16/01/2016
4 | X4 Quy Loc, H. Yén Dinh, Thanh Hoa 3 1,5 tron 04/11/2014
5 | P.Tan Phu, Q. 7, TP.HCM. 16 4 tron 26/09/2019
6 | Puong Lé Van Viét, Q. 9, TP.HCM 4 2 tron 01/04/2017
7 X4 Khénh Binh Péng, H. Tran Vin Thoi, Ca Mau 5 3 Chir nhat | 14/05/2016
8 | CV Ninh Kiéu, TP Can Tho 8 3 elip 12/09/2007
9 | Phan Dinh Phung - Truong sa 5,0 4,0 DPa giac | 19/09/2011

Hb sut lin & Sao Paulo Brazil, 1/2007

Sut Ian tai x An Tién, My Puc, HN,

duong kinh 14_rn, sau 11,3m - . xa

H4 sut ltn ¢ ¢ Florida, 6/2012
Hinh 1. Cdc hé sut lin trén thé gidi

Sut 1an du(‘yg kin}: ,5 m, sdu 3 m;
Q uy Loc, h.Yén Dinh,T

hanh Hoa

AT

vSut ;al;-4‘m, rong 8m,d:21i 26,
xa Khanh Binh, h.Tran Van Thoi, Ca Mau

Sut dat trong khu6n vién S¢ Ngoai vu
TP. H6 Chi Minh, ndam 2008
Hinh 2. Mot 56 ho sut lin ¢ Viét Nam (https://news.zing.vn/sut-lun-dat-tin-tuc. html)
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Xuit hién cac hd syt 1an ¢6 anh huong 16n dén xay dung va khai thac cac cong trinh xay dung. Cac anh
hudng d6 bao gom:
- Mgt la, 1am ha thap mat dat khu vuc xay dung. Theo thong ké (N guyén Xuin Man, 2008): ¢ Bangkok
Théi Lan c6 khoang 310km? bi ha thip v&i d¢ sau tir 80-100cm. O Trung Qubc téng dién tich sut lin ca
nude 1a 487.000 km?, chidu sau sut lan (tir 1921-2005) dat trung binh 2,6m; tai 3 thanh phb Suzha, Wuxi,
Changzhou ving Jiangsu dién tich ving sut lin khoang 5700km? véi d6 sau ha thap dat 2,8m.
- Hai la, pha hily can bing dia tAng noi dit nén méng cong trinh gdly pha huy céc cong trinh xay dung.
- Ba la, gay ngép lut cuc bo tai cac khu vuce, cac viing ven bién, nhét 1a ¢ cac thanh phd lon,..

Viéc xac dinh nguyén nhan hinh thanh hé syt lun 1a hét stre quan trong dé dy bao sy xudt hle;n va dua ra
céc giai phap khac phuc va phong tranh phu hgp.

2. Cac nguyén nhén chinh hinh thanh hé sut Lin

M3i vu syt Iin c6 thé ¢6 nhidu nguyén nhan gay nén. C6 nhing nguyén nhan tryc tiép, tirc thoi, c6 nhimg
nguyén nhan gian tiép, lau dai; c6 nhing nguyén nhan chu quan gan voi hoat dong clia con ngudi va 6
nhiing nguyén nhan khach quan do yéu t6 tyr nhién, yéu t6 dia chat gay ra. Dudi day chung t6i dwa ra mot
sO nguyén nhan co ban vé sut lan mat dat.

- Cacyeu 16 gdin voi dzeu kién tw nhién, diéu kién dia chat, bao gom:
« Sur cb két cac 16p dat yéu, dit non hinh thanh;
+ Ton tai cac hoat dong kién tao vo trai da;
« Céc qua trinh x6i ngam, qua trinh thdm thiu va chuyén déng ciia nudc ngam;
« Hang dong trong long dat.
- Nhitng nguyén nhan gan véi hoat déng ciia con nguwedi, bao gom:
« Khai thac khoang san ran duéi long dat (khai thac than, mudi, quing, nuéc, khi, dau,...);
« Xay dung céac cong trinh ngam;
« Xay dung cac cong trinh trén bé mit; cac qua trinh cong nghé gan véi cong tac dat, thi cong nén, mong
va phan than cng trinh, qué trinh van hanh khai thac sir dung cong trinh khong dung quy dinh.

2.1. Dwéi diy dé cdp dén mét sé nguyén nhin chii quan gdy sut lin mdt dat
2.1.1. Sut lim mdt dat do khai thac nwée ngam

Khai thac nu6ce ngim dan dén sy ha thap muyc nuée ngdm. Sir dung mé hinh dong chay khong 6 6n dinh
v6i cée giéng khoan khai thac trong giai doan 2005 - 2015 so v6i nam 2000 cho thdy muc nuéc ngam trong
céc tang chtra nude ¢ Tp Ho Chi Minh luén bi ha thap (xem Bang 2). Céc nghlen clru chi ra rang: ha thap
muyc nudc ngam cb moi quan hé mét thiét voi ha thap mat dat. Ty sb gitta g1a tri ha thip mat dat Vi gid tri
ha thip muyc nudc ngdm (goi 1a k) do dwgc trong cting mot khoang thoi gian tai vi tri quan tréc & thé gisi
va & Tp. H5 Chi Minh nhu trong Bang 3.

Bang 2. Ha thdp murc nuwde ngam & cdc tang chiva nwde tai TP. Ho Chi Minh (Nguyén X.M., 2008)
Miic ha thap muc nuge ngim ¢ cac tang chira nude Ghi chu
< so v&éi méat dat & Thanh pho H6 Chi Minh. m
Nam X X X 7 X DY , 7
Tang Tang Tang Muc nuéc ngam 6 cac tang chura nudce
Pleistocen Pliocen trén Pliocen dudi nam 2015 nhé hon nam 2010 vi Chinh
2000 8-10 17-20 10-15 quyen Thanh phd da c6 giai phap han
2005 9-9,21 25,9 26,21 ché khai thac nuorc ngam va quy hoach
2010 10,70 29,97 32.81 lai hé thong gleng khoan khai thac
2015 9,97 32,05 20,05 nudc.
Bang 3. Gid tri ty s6 k (Nguyén X. M., 2008)
Nude Nhit Ban Italia Mexico Thai Lan My Tp. HCM
Hésok | 0,025-0,094 | 0,018-0,027 0,05-0,07 | 0,016-0,023 | 0,022-0,082 | 0,017-0,090

Tai ving ddng bing Song Ctru Long, khai thic nude ngdm qua mire, ciing véi ap luc ctia cac cong trinh
xay dung va ha tang, khién nén dit bi sut lan nghiém trong, ¢6 noi 18n téi 2-3 cm mdi nam. Néu tinh trang
nay tiép dién, chi trong 20-30 nim nira, nhitng noi nay s& tut xuéng dudi myc nudce bién (Hinh 3).

Ban chét cta ha thap mit dat do ha thap muc nudc ngam thé hién ¢ viéc 1am gia ting ap luc hitu hi¢u
khi muc nudc ngdm ha thip dan dén hién tuong nén chit céc hat dat, giam do rong cua dat, do d6 mat dat
bi ha thip. D6 lun do ha thap muc nude ngam duoc xac dinh nhu sau:

Al=ap(k,, !y, —nk,,M) (0
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Trong tang khong ap: Ap = Sx (1 —-n /100) Va 2)

Trong tang c6 ap:  Ap =0,18x 3)

Trong (1), (2) va (3): Al - tri s6 d6 lun mat déat, m; Ap - PO tang ap lyc do ha thip muc nudc ngam tinh

bang m, xac dinh theo (2) hodc (3); knn - he s6 nha nudc dan hdi cua 16p dét, xac dinh theo thi nghiém hut

nudc 15 khoan (theo két qua thi nghiém ciia Lién doan DCCT - BPCTV phia Nam tai 15 khoan 02T ¢ Thoi

Tam Thén thi kn, = 2,21.10); . - dung trong ctia nude, T/m?; n - d6 rdng cua 16p dat; Kep - hé s6 nén cua
nudc, léy bﬁng 4,74.107; Sx- dd ha thép muc nude, m; M - chiéu day tﬁng chtra nudc, m.

2030 2050 2080 2100

Tang khai
thic vira phai

Kich ban khai thac

M3

W3 Kndi phuc cie P 2
t3ng nurde ngam 050 1 2 3 8 i A

- A
B cae so v&i mye nwée bién (m)

Hinh 3. Ha thdap mat dat do khai thac nwde vimg dong bang séng Ciru Long
(https://iopscience.iop.org/art.../10.1088/2515-7620/ab5e2 1/pdf)

2.1.2. Sut liin mat dat do khai théc khéng gian ngam

Khai thac khong gian ngam (KGN) hiéu theo nghia rong 1 qua trinh tao ra khong gian ngam dudi long
dat cho cac muc dich st dung khac nhau, nhu: khai thac mo, xay dung dudng hdm giao thong, dudong ham
dat cac loai cap dién, cap thong tin, 6ng cip thoat nudc, kho chira,... Khi khai thac KGN s& lam thay ddi
trang thai can bang ty nhién cua dia tang, lam thay ddi trang thai ing suit ban diu, gay bién dang nén dat.
Hau qué ciia qua trinh nay 13 1am cho mit dét bi sut lan. Bai toan nay thudng dugc xéc dinh bing cac cong
cu quan tric, do dac tai ving khai thac KGN. Dudi day cac tic gid xem xét bai toan xac dinh do lan m3t
dat do xay dung dudng ham bang phurong phap giai tich véi mo hinh bai toan bién dang déo.

Gia sir trong long dat nguoi ta ddo mot duong ham nhu trén Hinh 4 véi so d6 tinh nhu Hinh 5 véi cac
kich thudc hinh hoc duoc cho trude.

Cin xac dinh dudng cong sut lun va do 16n cyc dai sut [an tai toa d6 x (Nguyén Xuan Min, 2017). bé
giai bai toan chap nhian mot sb gia thiét sau day:

- Tai mit ct ngang bt ky cua 16p dit phia trén dudng hdm thi sut [in xay ra nhu nhau véi mot thé tich dat

da bang chinh dat d4 sut vao ham, tire: J/ = 2 j C(x)dx; C(x) - toa d dich chuyén thing dimg;

- Gia tri cuc dai cia chuyén dich theo phuong thing dimg cua dat néc ham bing aM;

- Chuyén dich ngang ctia cdc diém nam trén truc ddi xing y s& bang 0.

- Khi toa d6 x ra kha xa truc ddi xtng thi d¢ Iin tién t6i 0, duong cong lin tat dan.

- Chuyén dich dét d4 ciia méi truong phia trén mot dudong him phan t6 khong bi anh huéng t6i dich chuyén
ctia cac diém nam phia trén cta cac duong him phan t6 khac bén canh.

Dé miéu ta qué trinh bién dang déo cua dat da (Hinh 4) sir dung cic phuong trinh can bang (Kartozia
B.A., 1987; Nguyén Thanh Nam, Nguyén Xudn Man, 2017) sau day:
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oy +v, o, + v, oV, =X +-+LV3y,
ot Ox oy P
ov ov., ov., 4
+v, ——+v, — —v+2v2y @)
ot ox T oy £ g
Ve
o0 v, _0
ox oy

R , 2
Trong (4): 77 - d0 nhét cua moi truong; V.,V - cdc thanh phan dich chuyén; V©. toan tir Laplace;

X, Y - hinh chiéu téng cac lyc trén truc x va y; O - mat dg cia da.

3

Hinh 5. So do tinh hin theo mé hinh déo:1.Bé mdt
dat; 2. Puong ham, 3. Puwong hdam phdn t6;4.
Puwong lin do dieong ham phdn 16 tao ra; 5.Puong
hin tong

Hinh 4. So db b tri dwong ham:Mdt ddt ban
dau; 2- Bwong lin; M- chiéu cao céng trinh

ov,
Khi xac dinh lan tai thoi diém cudi ciia qua trinh dich chuyén ¢ thé bo qua thanh phan OV, va — (coi
Ot

ot
V.,V y 1a cac ham khong d6i theo thoi gian). Sir dung cac gia thiét trén (Kartozia B.A., 1987; Nguyén Thanh

Nam, Nguyén Xuin Man, 2017), ¢6 thé rat ra thanh phan dich chuyén ding cho mét diém trén bé mit (y =
H) tng v&i mot dudng ham phén to co so s€ la:

aM x
Osox = ——th(w—)dx (5)
2 H
Trong (5): s- thanh phan dich chuyén dirmg do duong ham phan t6 tao ra; () - dai lugng dic trung cho tinh
chit co 1y cua dat d4; th - ham tang hyperbolic: thx = 0.5 (ex + e_x) .
Lay tich phén (5) véi can tir (- 1/2) dén (+ /2) cho ta tong d6 lun do ddo dudong ham gay nén:

S =— agl |:th(60 X _]_é/ 2] — th(a)ix +[_§/ 2):| (6)

Gia tri (U dugce lya chon bang so sanh dudng lan S, x4y dung theo (6) voi thuc té quan sat.

0,2; o — 4;1=400m; H = 20m; I/2 =200. Thay vao (6):

Vi du tinh todn: Gia thiét M=10m; a =

S, —— 0,20.10[”1(4 x 2200) _h4 x—l-zf)()())} th(x+2oo)_ (=200 200)
Tinh todn S(x) cho trong bang dudi day:
X, m 0 50 100 150 190 200 210 220
S(x), m 2,0 2,0 2,0 1,9999 1,9640 1,000 0,0359 0,0006

2.2. Cac nguyén nhdn tw nhién gan voi dieu kién dia chat

Sut lin mat dit co nguyén nhan tir diéu kién dia chét, dia chat cong trinh va dia chét thiy van hodc do
tac dong dong thoi cua nhiéu yéu td khac nhau. Trong bai nay chi dé cap dén nguyén nhén do bién dang
thim do hoat dong cta nuée dudi dat. Cac nghién ctru (Tsurinov, 1981) dé chi ra rang bién dang tham la
mot trong nhiing nguyén nhén chinh gay ra mat 6n dinh ciia dia ting noi dat nén, méng cong trinh. Vé ban
chét co hoc thi bién dang tham 1a mot trong nhitng hién tugng dia chét dong lyc cong trinh, lién quan dén
hoat dong clia nudc dudi dat trong cac 16p dat co dac diém thach hoc, thanh phéan hat va cac tinh chit co -
Iy khéc nhau. Bién dang tham rit hay xdy ra trong cac 16p cat bido hoa nudc, duge thé hign boi cac hién
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tuong x01 ngam, cat chay....Khao sat cac vu sut lan ¢ Tp. H6 Chi Minh va cac dia phuong khac cho thiy
hién tugng blen dang tham, ma chu yéu 1a hién tuong cat chay do hoat - dong cua nude dudi dét 1a nguyén
nhan chu yéu gy ra mét 6n dinh hé moéng va cdc cong trinh lan cén. Dit chay thuong xay ra trong dét bio
hoa nudc & trang thai dac biét, co thé chia ra lam 2 loai la dat chay gia va dat chay that.

- Dat chay gia 1a loai dét chay do 4p luc thuy dong. Khi chuyén dong, nudc dudi dat gay ra trang thai ap
suét thiy dong tac dung 1én cac hat dét dé, xac nhu sau (Tsurinov, 1981):

6=y g—2ndd )
g dt
Trong (7) : 8 - 4p lyc thily dong ctia dong nude tham; y, - dung trong ctia nudc; g - gia toc trong trudng;
dg/dt 1a van toc nudc tham; J - gradien tham.
Nuéc dudi dat ¢6 van tée nho so voi gradien ap luc, nén bo qua thanh phan thi hai trong (7), khi d6 :
o=y, J (®)
Phuong tac dung cta 6 huéng xudng duéi thi s& lam chat, ting cudng do va dd 6n dinh cho dat (hien
tuong nay xay ra ¢ thuong luu dép, day hd chira, day kénh dan...), con khi © huéng Ién trén lam xop ol
dat (xay ra ¢ ha luu dap, day hd dao hay & cac suon doc tham udt...), sinh ra hién twong dét chay, x6i ngam
Nhu vay khi 4p lyc thuy dong bang hodc 16n hon trong lwong ciia cac hat dat da thi s& lam cho hat dit &
trang thai lo ling va bi di chuyén, gay ra hién tugng dat chay:

9=7n w2V = S in _Km/%, ©)
Trong (9): Ju- gradien ap lye nude t61 han; yan- dung trong diy ndi cia dat, yan= (ya- yn)(1- n), i ya- dung
trong ciia dat; n - hé s do réng cua dat.

Néu lay y,=1g/cm?, thi: Jo, = yan, (10)

Dét chay that 13 loai dat ¢6 keo hitu co - khoang vt bam trén bé mit ctia hat dat, tao 16p mang tron tya

nhu chét dau nhom, 1am cho cac hat d& truot 1én nhau va chay tya nhu dich thé déo nhot. Dét chay that ¢6

Iuc dinh thép, hé s thAm nho, sirc chéng cit thép, bién dang cao, ¢ trang thai chay déo. Dit nay co tinh xuc

bién (14 tinh chat cau thé sau khi bi pha v& vi mot Iuc co hoc nao d6 ¢ kha niang tw hdi phuc sau mot thoi

gian), dé chuyen sang trang thai chay khi kién tric tu nhién bi pha hay. Dat chay that c6 lién quan dén sy
phan huy chét hitu co, thanh phin khoéng vét va cac hoat dong ctia vi khuan.

3. Cac giai phap phong tranh

Vé6i mdi mot nguyén nhan gy sut lun can dwa ra cac gai phap cho phii hop. C6 thé dua ra mot s6 giai
phap chung sau day:
- Pé gidam ha thap mdt ddt do ha thdp nuroe ngdm cdn:
« Thuc hién bd cap cho ngudn nuée ngam,
« B tri mang giéng khai thac hop 1y dé cho gia tri ha thip myuc nudc 12 nhé nhét;
* Quy trinh van hanh bom hop ly; Tée d6 va luu lvgng bom nude hop 1y theo thoi gian, ...
- Khai théc khong gian ngam hop Iy bang cdc gidi phap:
* Quy hoach h¢ thong cdng trinh ngdm hop 1y trong khong gian dia tang;
» Co giai phap chén lap khong gian rong do khai thac ngam tao nén;
« Giai phap duing két ciu chong gilt hop ly hay gia cudng d4t d4 xung quanh cong trinh ngam, ..
- Ngan ngira hién twong ddt cdt chay, x6i ngam va tao hang dong:
« Théo kho dét nén; han ché, ngan ngira nudc mit, didu tiét dong chay ra ngoai khu vuc xay dung;
« Cai tao thanh phﬁn hat;
« Bb sung cac vt li¢u la chét két dinh nhu voi bot, xi mang,.. .dé tang do chat va lién két hat;
« Ting ma sat va lyc dinh cua dat,...

4. Két luan

- Sut lin mit d4t la tai bién k¥ thuat, gy ton that cho xay dung va khai thac cong trinh.
- Nguyén nhén gy sut lun mat dat c6 rat nhidu. Trong bai viét da phan tich hai nguyén nhan chil quan va
mdt nguyén nhan khach quan, do la:

« Lan mit d4t gén lién v6i ha thip muc nude ngém (do khai thac nudc, khi, dau,.. -

« Lan mit dat lién quan dén khai thac khong gian ngdm (do xay dung cac duong ham cho céc muc dich

st dung khac nhau, dao h6 méng, dao ting him nha cao tang,..).

« Ha thip mat dat do dat chay xay ra d6i vi dat co tinh xiic bién va do ap luc tham gay nén.
- P dua ra giai phép chung nhim gidm thiéu, phong tranh hién tuong sut lan mat dat khi xay dung cong
trinh. Khong thé dua ra giai phap van nang cho moi vu syt lin ma cin can ct vao diéu kién cu thé vé dia
ky thuat xay dung ma dua ra giai phap phu hop.
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ABSTRACT
Building Constructions in areas with risk of subsidence

Nguyen Xuan Man'", Nguyen Duyen Phong', Nguyen Ngoc Hue?
!Hanoi Univercity of Mining and Geology
’Department of Constructions, Binh Duong University, Thu Dau Mot- Binh Duong province

Subsidence is the formation of voids in the base of the construction site. In fact, the phenomenon of
subsidence often creates sinkhole (death sinkhole). Sinkhole can be formed before, during the construction
process and after the construction of a work with the scale and nature of diversity and abundance due to
many causes. This is a geological catastrophe, which causes great damage to the socio-economic life in
general and for construction of works in particular. Therefore, the investigation, survey to forecast, identify
the causes, the mechanism of formation of subsidence to find solutions to prevent and reduce losses in
construction and exploitation of works is a matter of practical significance of scientific significance and
urgency. In fact, there have been many phenomena of land subsidence, creating sinkhole with diverse sizes
and shapes, causing great material losses, hindering construction and unsafe exploitation of constructions.
There have been many studies on this phenomenon in the world. In our country this phenomenon is also
concerned and there have been research proposals to find out the cause and appropriate prevention
solutions. In this article, the causes of land subsidence were formed in order to find appropriate prevention
and prevention measures.

Keywords: Land subsidence; sinkhole; technical catastrophe; geological catastrophe.
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