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LOI NOI PAU

Néi tiép thanh cong cia Hoi nghi khoa hoc VietGeo cdc nam trude, Hi nghi khoa hoc
toan quoc VietGeo 2023 “Dia chdt c¢ong trinh - Pia kj thudt va Méi truong phuc vu phdt trién
bén viing” dwoc t6 chire tai Trieong Pai hoc Khoa hoc - Pai hoc Hué (lan thir 2) trong cdc ngdy
28 va 29 thang 9 nam 2023. Hoi nghi do Truwong Pai hoc Khoa hoc - Pai hoc Hué va Héi Pia
chat cong trinh va Méi truong Viét Nam dong chii tri, cdc don vi phoi hop té chire la Hoi Dia
chat thuy van Viét Nam, Hoi Cong nghé Khoan - Khai thac Viét Nam, Truong Pai hoc Mo - Pia
chat, Truong Pai hoc Bach khoa - Pai hoc Quéc gia Thanh phé Hé6 Chi Minh, Truong Pai hoc
Giao thong Van tdi.

Ban Té chirc Hji nghi da nhan dwoc 125 bai bao cua cac nha khoa hoc trong ca nuoc gui
den tham gia Hoi nghi. Theo két qua danh gid cua cdc phan bién, Ban Khoa hoc da xem xét, lva
chon 93 bai bdo ¢6 chdt lwong tot dé dang trong Ky yéu Hoi nghi do Nha Xudt ban Khoa hoc va
KP thuat xudt ban. Cac bai bdao khoa hoc trinh bay nhitng ket qua nghién ciru moi theo cac chu
dé cia Hoi nghi, bao gom:

- Dia chat céng trinh - Pia ky thudt va Dia chat thity van;

- Ky thudt xdy dung va vat liéu maoi;

- Tai bién dia chdt va cong nghé quan trdc - canh bdo sém;

- Tai nguyén - Moi trwong va chuyén doi so;

- Cong nghé khoan - khai thac.

Hoi nghi khoa hoc toan quéc VietGeo 2023 lan nay khéng chi la dién dan dé cac nha khoa
hoc chia sé, thao ludn nhitng két qua nghién citu méi vé cdc chi dé néu trén ma con la dip dé
cdc t6 chire, ca nhan gdp go, trao doi, ky két hop tac nham ndng cao hiéu qua hoat déng khoa
hoc va cong nghé trong cac linh vuc chuyén mon.

Trong qua trinh chuan bi t6 chirc Hoi nghi, Ban T 6 chirc dd nhan duoc sw hé tro cd vé tinh
than va vt chat cua: T ruwong Pai hoc Khoa hoc - Pai hoc Hué, Héi Pia chat cong trinh va Moi
truwvong Viet Nam, Hoi Dia chat thuy van Viét Nam, Hoi Cong nghé Khoan - Khai thac Viét Nam,
Truong Pai hoc Mo - Pia chat, T ruwong Pai hoc Bach khoa - Pai hoc Quéc gia Thanh phé Ho6 Chi
Minh, Truong Dai hoc Giao thong Van tai, Cong ty TNHH XNK Phu Thanh Phat, Cong ty TNHH
Nam Mién Trung, Trung tam Nghién ciru Pia ky thudt, Cong ty C6 phan Khoa hoc Céng nghé Bdéch
khoa Thanh phé Ho Chi Minh, Cong ty TNHH Premium Silica Hué, Céng ty C6 phan tw vén dia chat
CT Pa Néng, Cong ty CP Pau tw phdt trién GMC ... Ban T6 chirc Hgi nghi xin giri ti cdc t6 chirc,
cd nhan 167 cam on chan thanh vé sw ing hd, giip dé quy bau d6. Ban Té chirc Hpi nghi ciing xin
chan thanh cam on cdc nha khoa hoc da viét bai tham gia Hi nghi, cam on cdc tinh nguyén vién va
dac bi¢t cam on cac thanh vien Ban Khoa hoc, Ban Thu ky, nhitng nguoi da lam viéc rat nhiét tinh
Vol trach nhiém cao, dam bao cho sy thanh cong cua Hoi nghi.

Ban T6 chire Hoi nghi VietGeo 2023 xin chdn thanh cam on Nha xudt ban Khoa hoc va Ky
thudt da giip do xudt ban cuon Ky yéu Hoi nghi. Do thoi gian tuyén chon, bién tdp va in an han ché
nén cuon Ky yéu chdc chdn khong tranh khoi thiéu sot, chiing t6i mong diege ban doc lrong thir.

BAN TO CHU'C HQI NGHI



~ LOICAM ON CUA HIEU TRUONG
TRUONG DAI HQC KHOA HQC - PAI HQOC HUE

Nham tang cwong trao déi kinh nghiém va cdc két qud nghién ciru khoa hoc véi
nhitng nha khoa hoc trén toan qué'c, Truong Dai hoc Khoa hoc - Pai hoc Hué phéi hop
véi Hoi Pia chat cong trinh va Moi truong Viét Nam dé‘ng 16 chirc Hoi nghi Khoa hoc
toan quoc “Dia chdt cong trinh - Pia ky thudt va Moi trieong phuc vu phdt trién bén viing
- VietGeo 2023 vao ngay 28 va 29/9/2023 tai Truong Dai hoc Khoa hoc - Pai hoc Hué.

Trén cuwong vi Hiéu truong cua Truong Pai hoc Khoa hoc, thay mat Ban Giam
hiéu Nha trwong, ching téi hoan nghénh va cam on cdc don vi dong t6 chire Hoi nghi,
doi ngil cac nha nghién curu, nha khoa hoc, cac nha lanh dao va cac chuyén gia, nhirng
nguoi sé tham gia va tao nén sw thanh cong cho Hoi nghi nay. Voi nhitng dong gop quy
bdu cia quy vi, t6i ky vong va tin rang Héi nghi Khoa hoc lan nay sé hién thie héa cdc
muc tiéu ma Ban Té chirc da dé ra.

Toi ciing tran trong gui loi cam on dén cdc thanh vién Ban To chuc Hoi nghi, cac
co quan hitu quan, cdac nha khoa hoc da lam viéc rat nhiét tinh va tam huyét dé to churc
Hoi nghi thanh cong tron ven.

Xin tran trong cam on!

HIEU TRUONG

PGS.TS VO THANH TUNG
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NGHIEN CUU TONG QUAN MOT SO PHUONG PHAP NANG CAO
KHA NANG KHANG HOA LONG CUA NEN DAT

Ping Quang Huy"", Bui Anh Thiing' Ngo Thi Hwong Trang',
Nguyén Trong Diing' Ngé Xuin Nam®
T ruong Pai hoc Mo - Dia chat
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*Tac gia chiu trach nhiém. dangquanghuy@humg.edu.vn

Tém tit

Hoa 1ong dat 1a mot tham hoa thuong dé lai rat nhiéu hau qua ning né cho cac cong trinh ctia
con nguoi. Viée nghién clru ban chét van d¢, cling nhu cac phuong phap dé nang cao sirc khang
hoa 16ng ciia dat nén da duoc cac nha khoa hoc luu y tur nhiéu thap ky gan ddy. Bai bao nay gidi
thiéu cac bién phap xur ly va phuong phap nén mong dé nang cao kha nang khang hoa long cua
dat, dugc tong hop chia thanh 2 nhém khac nhau. Nhom thir nhét theo hudng xir 1y nén dat, nang
cao cac tinh chit cua nén dét dé tang cuong kha nang khang hoa long. Nhom thir hai xem xet dén
diéu kién tai trong gdy ra hoa long dat, tir d6 giam kha ning hoa long bang cach giam céc tai
trong c6 thé gy ra hoa long dat. Uu nhuoc diém, kha ning ung dung cia timg phuong phap
duogc danh gia, phan tich thong qua hiéu qua cuia cac cong trinh da sir dung trong thuc té.

Tir khéa: Hoa long; khding héa long; xik Iy nén; dam déng; coc cdt.

1. Pit van dé

Pong dat 1a mot trong nhing tham hoa nghiém trong nhat ma thién nhién gay ra cho con
nguoi. Nhimng trén dong dat 16n kém theo hoa long dat nén thuong dé lai mat mat vo cung to 16n
vé sinh mang va vat chat. K¢é tir tham hoa dong dat ¢ Niigata, Nhat Ban va Alaska, Hoa Ky nim
1964, chu dé nay da nhan duoc sy quan tim 16n cta cic nha khoa hoc trén thé gidi (Dang, 2019).
Hoa long dat 1a hién twong dat chuyén tir trang thai rin sang trang thai long do sy suy giam ap
luc dat hiru hiéu khi ap luc nude 16 rong ting 1én. Sau khi hoa 16ng dét xay ra, dat khong con kha
ning chiu tai va c6 thé gly ra bién dang rat 16n cho nén mong cong trinh. Mat khac, hoa long dat
cling gdy ra sut lun cua két cau bén trén, cing nhu sy day troi cla cac két cau ngam nhu duong
6ng hodc bé chtra. Nhing hu hai ndy, s& dé lai hau qua rat nang né cho két ciu cau trinh va kho
c6 thé phuc hodi nguyén trang.

DPé dam bao cac cong trinh bén viing trudc nguy co hoa long dét, cac chuyén gia thuong
hudng t6i ba nhom giai giai phap sau: thay doi vi tri cong trinh, thay doi két ciu cong trinh hodc
cai tao nén dat va mong cong trinh. Hai nhém giai phap dau déi khi khong thé ap dung dugc do
dac thu cong trmh va gia thanh 16n, mat khac, cling khong thé giai quyet duoc trlet dé nguy co
hoa long dat nén. Do viy, cai tao nang cao kha nang khang héa long cua dat nén thuong la
phuong phap dwoc vu tién dé xir 1y vin dé. Cac phuong phap nay ciing di duoc nghién ciu,
hoan thié¢n lién tuc trong nhitng ndm vira qua.

Dua trén co ché ung xu hoa long cua dét nén, nghién ctru nay gioi thiéu téng quan vé cac
phuong phap xur Iy va tinh toan nang cao kha nang khang hoa long cua nén dat trong thoi
gian gan day, tir d6 phan tich cac uu, nhuogc diém va kha nang ung dung cua tung phuong
phép cu thé.

2. Co ché héa 16ng ciia dit nén

Diat nén nhay cam v@i hoa long thuong la nén bao gdm nhiing ting cat xop, co do rong 16n
va bdo hoa. Nguogc lai, nén 1an nhiéu d4 hodc sét voi d¢ dinh cao thuong kho xdy ra hoa long.
Cao va cong su (Cao, Y D, & Yuan, 2016) da chi ra rang hoa long dat ciing xay ra doi voi dat cat

s6i 0 mot so tinh trang nhét dinh. Cat bdo hoa 1a mot dang d4t ma toan bo thé tich 15 rong da
dugc 14p dy boi nude, khong c6 khong khi, tirc thanh phan cat bio hoa chi gdm hai pha 1a nuéc
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va cac thanh phan hat. D6i véi dat c6 do rdng 16n, bio hoa, thong thudng dudi tac dung cia tai
trong bén ngoai, c6 thé 1a tai trong dong (dong dat, rung dong phwong do phuong tién, song
bién...) hodc tinh (tai trong nén dép, ) nén dét c6 xu hudng giam thé tich do nudc 16 réng thoat
ra ngoai. Tuy vay, trong mot sO truong hop nudce bi can tré khong thoat ra ngoai kip, khi do tai
trong sé khién cho ap lyc nudce 16 rOng tang dan 1én dong thoi tmg suét hitu hiéu cua dat giam
dan di dén khi rat nho va gy ra hién twong hoa 16ng. Dua trén nhimg quan diém méi vé hoa long
dat, Wang (Wang, 1997) da phan loai 3 hién tugng hoa long dat khac nhau 13 cat sui, chay truot
va hoa long tuén hoan va di giai thich co ché cua 3 hién tuong ddc trung nay. Ishihara (Ishihara,
1993) dé xuét rang, khi ti 18 giita ap luc nudc 16 rdng va tai trong tac dung bang 1, lac d6 st
chiu tai cua cat bang 0 thi trang thai cua cat lac do chay ra va hién tuong nay goi la hoa long dat.
Wang nhan manh rang, co ché hoa 16ng cua cat ¢ thé duoc giai thich boi sy ting 1én cta ap luc
nuée 16 réng. Chen (Chen, 2007) tong két lai rang dé xay ra hoa 1ong khi dong dat can phai hoi
tu da hai yéu t6 1a cudng do rung phai du dé pha hity cau trac cta dat, sau do, tai trong dong nay
tiép tuc 1am ap luc nude 16 rdng ting dan 1én sau timg chu ky tac dong dén thoi diém ap luc nude
16 rdng du 16n khién cho dat mat phan 16n hodc toan b kha ning chiu tai.

3. Cac bién phap xir Iy, ning cao kha niing khang héa léng cia dit nén

Dua theo (mg xtr ctia nén dat khi xdy ra hoa 16ng, c6 thé thdy rang c6 mot sé yéu t6 anh
hudng rat 16n dén kha nang hoa 16ng ciia nén dat d6 1a: (1) Thanh phéan hat cua dat, dat hoa long
cha yéu 1a dét roi; (2) trang thai dat thuong & dang xdp, c6 do rdng 16n, va bio hoa; (3) nén dat
thuong ¢ trang thai khong thoat nude, hodc kha nang thoat nudc kem. Cac phuong phap xur ly,
nang cao kha nang khang héa long cua dat nén thuong duwa theo cac yéu té nay dé nghién ciru va
thyuc hién trong thuc té.

Dua theo cac phan tich trén, cac bién phap xtr 1y, nang cao kha nang khang hoa long cua dat
nén thuong dugc chia thanh 2 nhém, nhoém thir nhat gdm céc phuong phép tép trung vao nang
cao tinh chat co 1y cua dat dé khang hoa 1ong. Mot s6 bién phap chii yéu ctia nhém nay 1a:

- Giam d9 rong, nang cao do dic chic cua dat.

- Thay ddi cau tric ciia nén dit, nang cao su dinh két giira cac hat dat.

- Giam d6 bdo hoa cta dat, bang cach giam myuc nudc ngam hodc céc bién phap khac.

Nhom thir hai gdm cac phuong phap lién quan dén giam tai trong tac dong vao nén dit nhay
cam voi hoa 10ng. Mot sé bién phép tiéu biéu cua nhém nay cé thé ké dén gom:

- Hinh thanh céc 16p dat khé hoa 1ong xen ké giita cac 16p dit nhay cam véi hoa long dé lam
tang ung suat hiru hi¢u chung cta toan bo khoi dat.

- Lam giam bién dang d4t ma chu yéu 1a lan, tir d6 giam xu hudéng tang ap luc nudc 16 rong
do dat bi nén chat.

- Thay ddi diéu kién thoat nudc cta nén dat, tim cac phuong phap dé nudc thoat ra ngoai
nhanh nhat c¢ theé.

3.1. Nhém bién phap nang cao tinh chit ciia dat
3.1.1. Phuong phdp dim chit dit

Phuong phap dim chat dat 1a phwong phap co ban nhat dé nang cao kha ning khang hoa
long cua nén dat. Phuong phap nay dua trén nguyén ly, dat cat xdp thuong d& bi hoa l1ong, khi
dat tré nén chat hon, do rdng giam, dudi tac dung cia tai trong ap luc nudc 16 rong ting khong
dang ké khién chiing kho bi hoa long. Co rat nhiéu phuong phap lam chit dat, tir nhitng bién
phap dam tay don gian, dén dam nén bang lu thuong, lu rung hodc nhimng phuong phap chuyén
dung nhu dam chin dong (hinh 1). Adalier va Sharp (2004) da nghién ctru cac nén dugc gia co
khéng hoa long dudi than dap boi phuong phap dam chat dat va xac nhan rang, cac 16p dat duoc
nén chit c6 kha nang chong lai nguy co hoa 16ng rat hiéu qua, mat khac phuong phap nay con
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lam giam d6 lan ctia nén. Mic du vay, phuong phéap nay c6 nhugce diém boi tai trong dam chat
chi c6 tac dung t61 mot do séu nhat dinh tuy phuong phap, do vay, cac 16p dat ¢ dudi sau sé
khong dugce dam chit, va do d6 phuong phap khong thé ap dung dugc voi cac truong hop 16p dat
nhay cam v6i hoa long nam & dudi do sau tac dung cua thlet bi dam.

Hinh 1. Phuong phdp dam chan déng Menards tdi trong 200 tan (Adaher va Sharp, 2004).
3.1.2. Phirong phip thay doi két cau dit

Theo co ché hoa long cua dét, khi chiu tac dung cua tai trong dong, hoac tai trong tinh tac
dung dot ngodt, su lién két rat yéu gitra cac hat cua dat nhay cam voi hoa long rat dé bi dich
chuyén. Su dich chuyén nay lam két cau dat c6 xu huéng bi nén lai, din téi ap luc nudc 16 rdng
tang 1én va 4ap lyc hiru hiéu ctua nén dat giam di. Thém vao d6, luc khang cét cta nén ciing s&
giam theo. Do vay, thay ddi c4u triic cua dat bang cach ting cuong luc dinh bam giira cac thanh
phé‘in hat v&i nhau c¢6 thé han ché su dich chuyén cua hat khi chiu tai trong, tir d6 giam kha nang
bi hoa 16ng ctia nén dat.

Cac phuong phap phut vira xam nhap, phuong phap tron sau va phuong phap coc xi mang
dat 1 nhimg phuong phap phd bién dé nang cao két cdu cia dat nén chong lai sy hoa 16ng.
Nhimng phuong phap nay ting cao kha ning dinh két giira cac hat dat va chdng lai su bién dang
cua dat, do d6 ap luc nudc 16 rong khong ting 1én nhiéu khi chiu tac dung cua tai trong. Phuong
phap phut vita xAm nhap 1a phuong phap phut hdn hop hd xi miang hodc mot loai dat dinh nao d6
vao trong 16p d4t nhay cam v&i hoa 16ng. Phuong phap tron séu la phuong phap tron 1an dat véi
nhing chét két dinh nhu véi, xi ming & ap luc cao. Chat két dinh nay c6 thé duoc tron kho hodc
trén wét, nhung hién nay, phuong phap trén uét phd bién hon do su thuan tién khi thi cong va
hiéu qua dat dugc. Phuong phap tron sau trudc day thuong dugce st dung nhu mét bién phap
chbng tham cho dat, viéc ap dung chiing vao viéc ning cao kha ning khang héa long ctia nén dat
chi duoc Umg dung tir gitta nhitng ndm 1990. Hayashi cung cong sy Hayashi va nnk, 2000) da
thye hién cac thi nghiém trong phong cling nhu ngoai thuc dia vé phuong phap nay va nhén thay
rang, khi phut vita xi mang vao trong cat, kha ning khang hoa 16ng cua cat ting 1én dang ké véi
strc chiu tai 1én toi qu = 300-500 kPa. Rasouli (Rasouli va nnk, 2016) ciing di tién hanh phut vira
x4m nhdp vao nén dit dudi duong lan cua san bay qudc té Fukuoka bang ky thuat khoan 18
ngang (hinh 2), két qua cho thdy su hiéu qua ctia phuong phap phut vita xdm nhap nang cao kha
nang khang héa long cia dat.
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(a): So do nguyén ly, (b): M6 hinh tien hanh tai san bay quoc té Fukuoka (Rasouli va nnk, 2016).
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3.1.3. Phuong phap lam giim d¢ bao hoa

Khi dat & trang thai khong bdo hoa s& rat kho c6 kha ning bi hoa long. Khi tai trong tac dung
1én nén dat khién dit c6 xu hudng bi nén vao, véi dat khong bao hoa, su nén d6 xay ra trude tién
0 phﬁn khi trong dat, khién cho céu truc cua cac hat dét khong bi thay ddi nhiéu, va ap luc hitu
hiéu suy giam khong dang ké, ap luc nudc 18 rdng ciling ting 1én rat nho lam cho nguy co héa
long giam di. Cac nghién ciru trude day da cho thdy rang khi d¢ bao hoa giam tir 100% xudng
70%, stc khang hoa 16ng cia nén dét ting 1én dang ké. Khi do bao hoa giam di, strc khang hoa
long cua dat ting 1én hon 3 1an so v6i dat bao hoa hoan toan (Yoshimi va nnk, 1989). Cac két
qua tuong ty khac cling thu dugc tir cac thi nghlem trén thyuc dia, do d0, cic nha khoa hoc da dé
Xudt cac phuong phap giam do bao hoa cta ctia nén dat cong trinh dé chong lai sy hoa long trong
thuc té. Phuong phap thuong dugc sir dung 13 giam muc nudc ngam, bom khi vao trong dét
(Okamura va nnk, 2006), khi sinh hoc (He J, Chu J. , 2014), bong khi hoéa hoc (Eseller-Bayat
va nnk, 2012), va phuong phap dién phan (Yegian va nnk, 2007).

Phuong phap hat nude 1a phuong phap don gian nhit dé giam d6 bao hoa, phuong phap nay
loai bo nudce bang cach hut nudc tir cac giéng sau. Tuy vay, phuong phap nay s€ géy ra sy lin
nén dat do vay, can phai co6 su kiém soat chat ché dé dam bao an toan cho cac cong trinh dang
ton tai. Phuong phap bom khi tién hanh bang cach dua khi vao trong dat hodc nén mong bang
bom nén khi, nudc s& thoat ra tai diém gan d6 dé tao ra mot khu vuc an toan véi hoa 1ong. Su
phan b khi trong dat cta phuong phap nay thuong khong ddng déu, do d6 dan ti viéc su khong
bédo hoa cua dat dién ra khong thdng nhat, van con nhitng khu vuc dat bio hoa xen 1an khu khong
bao hoa. Phuong phap khi sinh hoc tao ra khi Nito trong dat boi qua trinh khr nitrat cua cac vi
sinh vat. Phuong phap bong khi hoa hoc tao ra khi ga bang cach tao ra cac phan tmg hoa hoc
trong dat. Mic di phwong phép khi sinh hoc va phuong phap bong khi hoa hoc tao ra dat khong
bdo hoa déng déu hon so v6i phuong phap bom khong khi, tuy vay né lai c6 nhitng van dé vé 6
nhiém méi trudng. Phuong phap dién phan tao ra khi trong dat boi qua trinh dién phan nude
trong dat, lam giam do bao hoa dat, phuong phap nay hién nay van dang trong qua trinh hoan
thién va nhiéu dic tinh dién phan nudc trong dat van con chua dugc hiéu rd. Tir tong két cac
phuong phap, c6 thé thdy nhom bién phap lam giam d6 bdo hoa thudng khong duoc s dung
trong thuc té.

3.2. Nhém phuong phap thay doi ing suit tac dung vao nén dat
3.2.1. Phirong phip ting tii trong

Phuong phap ting tai trong thudng dugc sir dung dé nang cao kha nang khang hoa long dat
trong nhom thay doi ung suat. Cac 16p dat khong hoa 1ong dugc bao phi 1én céc 16p dat nhay
cam v6i hoa 1ong dé tang ap luc hitu hidu cua 16p dat nhay cam véi hoa 16ng, nang cao kha nang
khéng hoa long cua ching. Juang va cong su (Juang va nnk , 2005) da phan tich sy hoa long cua
dat nén tai 22 khu vuc khac nhau trong tran dong dat Chi Chi ¢ Pai Loan thong qua cac thi
nghiém SPT va thi nghiém trong phong. Két qua cho thiy rat, co nhitng khu vuc ma 16p dit bén
trén day hon, v6i nhimg 16p dat day hon la dat sét von kho hoa 16ng, thi ngay ca khi 16p dat bén
dudi bi hoa long, thi sy pha huy nhu sut lin, hay hién tuong cat soi cting khong xay ra. Nhu vay,
c6 thé thay phuong phép ting tai trong 1a mot phuong phap hiéu qua ma don gian dé nang cao
kha nang khang hoa long cua dat nén. Cac phuong phap thudng duoc sir dung 1a gia tai trude
hodc chit vuot tai.

3.2.2. Phuong phip gidim bién dang

Phuong phap giam bién dang la phuong phap chéng lai sy hoa 1ong bang cach gian tiép thay
doi trang thai ing suat cua nén dat, tir d6 giam sy pha huy do hoa long dat, nhu cac phuong phap
gia cd dat va phuong phap tudng trong dat Co6 hai ly do tai sao phuong phap gia ¢ nay co the
cai thién kha nang khang hoa 16ng ciia nén méng nhay cam véi hoa 1ong. Nguyén nhéan chu yéu
la do lyc ma sat gitta mong va vat liéu gia ¢d khién cho cuong do chiu kéo cua dat tang lén. Mat
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khac, su bién dang cua kh01 dat gia c6 giam di khién cho tai trong dugc phan bd déu trong mong,
giam sy tap trung ung suat & dudi mong, tir 6 lam giam sy mo rong vung bién dang déo va
giam lan khong dong déu. Phuong phéap tudng trong dat chu yeu giam su dich chuyén giita cac
hat dét du0’1 tac dung cua tai trong thong qua han che dich chuyen ngang, tr do lam glam ap luc
nude 18 rong du thira duge tao ra va thay doi sy mat mét ctia ing suat hiéu qua cua dat dé dat
dugc hiéu qua chong hoa long.

3.2.3. Phirong phdp ning cao khi ning tiéu tin 4p lic nude 16 rong

Phuong phap nang cao kha ning tiéu tan ap luc nudc 16 rong 1a mot phuong phap nang cao
kha ning khang hoa long cia dit, ting ung sudt hitu hiéu bang cach thic ddy qua trinh thoat
nudc dudi tac dung cua tai trong. Phuong phap phd bién nhit dé ting cuong kha ning tiéu tan ap
lyc nude 16 rong 1a phuong phap coc da dim (Park va nnk, 2000) va phuong phap coc cat
(Tsukamoto va nnk, 2000). Coc da dam va coc cat co thé 1am giam hiéu qua ap luc 15 rong tich
tu trong dat xung quanh coc do nudc c6 thé thoat ra ngoai d& dang hon. Hai phuong phap xtr Iy
nay da dugc nghién ctru va da sir dung rat nhiéu trong thuc té. Ngoai tic dung khang hoa long
bang cach thoat nudc, cac phuong phap nay trong mot sé trudng hop con ddng thoi ciing 1a mot
phuong phap nén chat dt.

Trong nhitng ndm gan day, cac nha khoa hoc da phat trién mot s6 phuong phap méi de tang
kha ning tiéu tan ap luc nudc 16 rong, tir 46 nang cao kha ning khang héa long cta nén dat.
Tanaka va nnk (Tanaka va nnk, 1996) da st dung coc van thép dac biét co tinh nang thoat nudc
trong 16p dat hoa 1ong cho ké hién c6 va cac cong trinh ngam khac dé lam tuong vdy. Liu
(Liu, 2013) da phat minh ra coc cting chdng hoa 16ng va thoat nudc, bang cach dat mot ranh &
mat bén cua coc climg, dit cac vat lidu k§ thuat khac nhau tuy theo loai ranh dé tao thanh kénh
thoat nude, do do nd co tac dung thoat nudce tuong tw nhu coc soi va cing c6 kha nang chiu tai
nhu coc cimg. N6 ¢6 thé lam tiéu tan ap luc nudce 16 rong tao ra trong nén moéng dudi tac dong
cua tai trong dé dat dugc hiéu qua chong hoa léng. Cac nghién clru cua Rasouli va cong su
(Rasouli va nnk, 2016) cho thdy mic du coc thoat nudc khong thé 1am giam dang ké do lan két
ciu do dong dit gay ra, nhung chiing déng vai tro quan trong trong viéc ngan chin sy hoa long &
d6 sau nong cuia mit dat.

4. Thao luin kha niing ing dung thuc té ciia cac phwong phap

Khi ung dung mét phuong phap néng cao kha nang khang hoa long trong thuc te nguoi ta
thudng xem xét dén mirc d6 hiéu qua céc uu diém, nhuoc diém ciing nhu yéu t6 kinh té.

Theo nhu théng ké ciia mot s tran dong dét trong nhiing thap ky vira qua, dam chat dat
thudng 13 phuong phap dugc st dung rong rdi nhat dé nang cao kha ning khang hoa long cia
nén dat. Phuong phap d¢am dong thich hop khi phai xir 1y trong mot pham vi rong, khong co
nhiéu cong trinh san c6 1an can va dic biét hiéu qua khi do sau xu 1y khoang 10 m tir mit dat.
Mic du vay, phuong phap nay c6 mot sé nhuge diém nhu: tiéng 6n, chdn dong gy ra 1a rat 10,
do vay né chi su dung dugc cho nhimg ving hoang vang, khong sir dung dugc trong thanh pho
Thém vao do, phuong phap nay chi c6 tac dung t6t hon véi cac loai dat, cat c6 ty 18 cap phdi tdt,
véi cac loai cat c¢6 kich ¢ dong déu, hodc cé nhiéu hat min thi hiéu qua ddm nén lai khong cao.

Cac phuong phap bom, phut vira tham thiu vao nén dit, phuong phap tron sau co ban loai
bo nguon nuée gy ra hoa long, boi khi d6 dat da dugc co dic dudi sy dong cing cua hdn hon
vira, dat. Phuong phap nay khong chi tranh dugc hoa 1ong, ma con c6 tac dung 16n trong viéc
ning cao kha ning chiu ti ciia nén dat. Pham vi tng dung ctia né ciing sau hon so véi phuong
phap dam chat dat, véi do sau thong thuong st dung c6 thé 1én téi 20 m. Nhuoc diém cia
phuong phéap nay khong dén tir vin dé ky thuat, ma chu yéu 1a do yéu té kinh té va moi truong.
Tuy thugc vao dung dich, tuy nhién thong thuong cac dung dich st dung s€ gy ra 6 nhiém cho
nén dat, va cac phuong phap nay thuong co gia thanh kha dit. Ngoa1 ra, dua vao cong nghé rat
phat trién trong nhimg ndm gan ddy, ngay nay nguoi ta con co thé bom phut ngang vao nhiing
cong trinh d ton tai ma khong anh hudng gi dén cong trinh trong lic dang thi cong, do do,
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phuong phap nay rat hitu ich trong nhitng trudng hop cai tao cong trinh c6 sin, hay bao ton céac
cong trinh vin hoa, cong trinh co.

Tai Nhat Ban, nguoi ta di thyuc hién cac phuong phap giam do sau muc nudc ngam bing
cach bom hat nudc ra khoi dat, hodc bom nén khi ga vao trong dat. Hau hét cac phuong phap
nay s& duogc sir dung két hop véi cac phuong phap khac nhu phuong phap coc cat, hoac phuong
phap gia tai nén trudc. Két qua khang hoa 1ong ctia nén dat khi sir dung cc phuong phap nay
thuong la tot, tuy nhién n6 s€ gay ra su sut lun khong dong déu déi voi cac cong trinh san co,
d6ng thoi, ngudn luc dé thi cong cac phuong phép nay ciing khong phai nho, dan t6i gia thanh
cao. Cac phuong phap khong bao hoa héa khac nhu phuong phéap vi sinh, bong hoa hoc hay dién
phan thuong van dang trong qué trinh nghién ctru thyc nghiém, va kha ning ting dung trong thuc
tién dé nang cao kha ning khéng hoa 16ng ciia nén dat van chua dugc kiém ching.

Phuong phép coc cat, giéng cat 1a cac phuong phap da dugce sir dung pho bién trén thé gidi va &
Viét Nam. Tac dung cua cac phuong phap nay d6i v6i viée ting nhanh ¢ két dat, nang cao kha ning
chiu Iyc ctia nén dat 1a khong phai ban cai. P6i vi viée nang cao kha nang khang hoa long, tac dung
clia cac phuong phap nay co6 thé kiém chimg qua céc tran dong dét tai Kushiro-Oki, dao Hookaido,
hodc mién Déng Nhat Ban. Rét nhiéu cong trinh sir dung céc bién phap giéng cét, coc cat da cho thiy
kha ning trong choi voi hoa long dang tin c@y. Phuong phap nay thi cong don gian, khong gy hau
qua méi truong va hiéu qua rat tot. Do sau phu hop dé sir dung phuong phap nay la tir 10 - 20 m,
trong mot sd trudng hop c6 thé ding véi do sau 16n hon néu co thiét bi khoan phu hop.

Phuong phép coc da dam, coc soi thudng chii yéu duoc sir dung tai Nhat Ban dé xir Iy nén
méng va nang cao kha ning khang hoa l6ng cua nén dat. Nhuoc diém chi yéu cua phuong phap
nay 1a sy xuat hién cua dat bui min, 1au ngay s& lap day chd trng gitra cac hat cot liéu, dan t6i
lam giam hiéu qua thoat nudc, giam kha nang khang hoa 10ng ctia nén dat. Pé han ché viéc nay,
nguoi ta co thé boc coc da dam béng cac vét liéu nhu vai dia k¥ thuat dé vira ngan can hat min
lot vao trong coc, vira ting cuong dang ké kha niang chiu lyc cia coc, dong thoi giam thiéu cac
Kkhuyét tat trong qua trinh thi cong coc. Uu diém cia phuong phap coc da dam, la kha nang chiu
luc cua coc nay kha 16n, do vay né co thé dugc ting dung dong thoi véi cac phuong phéap gia tai
trudce, hodc cung véi phuong phap dém cat dé cai tao nén dat.

Trong nhitng nim gan day, phuong phap cai tao nén dat bang vi sinh da thu hat dugc sy
quan tdm cta nhiéu hoc gia, nhu ky thuat két tia carbonate bang vi sinh vat. Khi sir dung cac
phuong phap nay, chat lugng cua dét co thé duoc cai tién va thay d6i. Chung cling ¢co thé dugc
mg dung rat tdt trong cac du 4n, cong trinh chong thim hodc xi ming héa nén dat. Cuong do
nén cua dat sau cai tao boi phuong phap vi sinh c6 thé 1én t6i 20 Mpa, ti 1¢ da vo1 trong dat tham
chi c6 thé tang cao tdi 27% (Paassen, 2009). Phuong phap nay thuc té hién nay van chua dugc
Ung dung ciing nhu nghién ctru dé nang cao kha ning khang hoa 16ng cua nén dét, tuy vay, véi
hiéu qua dong cimg nén dit, co tac dung tuong ty nhu voi cac phuong phap phun thAm nhap vira,
dung dich, phuong phap nay vé mit 1y thuyét ciing hira hen nang cao hiéu qua kha nang khang
hoa 16ng cua nén dat. Cac nghién ciru sau hon trong thuc nghiém vé phuong phéap nay 1a rat dang
khich 1& va c6 thé 1a xu hudng cua tuong lai.

5. Két ludn

Dbi mit véi cac hau qua rat tham khoc do héa 1ong dat gay ra, rat nhidu phuong phép ning
cao kha ning khang hoa long ctia nén dit da dwoc nghién ciru, tng dung va kiém nghiém trong
thuc tién. Trong bai bdo ndy, nhom tac gia da tong hop, phan tich cac phuong phéap thong thuong
dugc st dung hién nay. C6 thé thiy, cac phuong phap nang cao kha niang khang hoa long dugc
chia thanh hai nhém. Nhom thr nhit ting kha ning khéang hoa 16ng bang cach cai thién cac dic
tinh cua dét Nhém thir hai ting kha ning khang hoa long bang cac thay d6i cac g suat tac
dung vao nen dat. Bé ap dung bién phap nao cho cac cong trinh cu thé con phu thudc vao dic
diém, yéu cau cua tung cong trinh do, thong thuong can dap ung duoc kha ning khang hoa 1ong,
va dam bao cac yéu cau vé kinh té, diéu kién thi cong.
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M&i phuong phap don 1é s& c¢6 nhimg nhuoc diém nhit dinh, do vay, két hop st dung nhiéu
phuong phap tai cung mét dia diém cong trinh s& mang lai hiéu qua tét hon. Bén canh d¢, khoa
hoc ngay nay dang phat trién rat manh mé&, nhiéu phuong phap méi ra doi doi hoi cac nha nghién
clru can tién hanh tim toi su rong hon nira dé dua cac phuong phap nay ap dung trong thuc té
cong trinh nang cao kha ning khang hoa 16ng ciia nén dat.
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Review of some methods to improve the liquefaction resistance of the soil
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Abstract

Soil liquefaction is a disaster that often leaves severe consequences for human-made
structures. The investigation into the essence of this issue, as well as methods to enhance the
resistance of soil against liquefaction, has garnered attention from scientists in recent decades.
This article introduces treatment measures and foundation techniques to improve the soil's
resistance to liquefaction, synthesized into two distinct groups. The first group focuses on soil
treatment, enhancing soil properties to bolster its resistance to liquefaction. The second group
examines the loading conditions that cause soil liquefaction, thereby reducing the liquefaction
potential by mitigating the loads that cause soil liquefaction. The Advantages, disadvantages, and
applicability of each approach are evaluated and analyzed through the -effectiveness
demonstrated in real-world projects.

Keywords: liquefaction, resistance to liquefaction, foundation treatment, dynamic compaction,
sand pile.
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