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LOI NOI DPAU

Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén véi Phét trién bén viing (ERSD) dugc Truong
Pai hoc Mo - Pia chat (HUMG) va cac ddi tac to chirc 2 nam mot 1an véi muc tiéu tao ra mot moi truong
b ich dé cac nha chuyén mén trong va ngoai nudc tu hoi va gidi thiéu nhitng két qua va hudng méi
trong nghién ctru khoa hoc, thao luan vé cac xu thé phat trién, thach thic va co hoi dbi véi nhiéu linh
khac nhau ctia Khoa hoc Trai dat, Tai nguyén dia chét, khai thac, ché bién, sir dung va quan 1y tai nguyén
dia chat, bao vé moi trudng va cac nganh khac co lién quan.

Tiép ndi thanh cong ctia cac Hoi nghi ERSD2018, ERSD2020, ERSD2022, Hoi nghi Toan qubc

Khoa hoc Trai d4t va Tai nguyén v6i Phat trién bén viing 1an thir tw (ERSD2024) dugc Truong Pai hoc
Mo - Dia chat (HUMG) ding cai to chirc voi sy tham gia dong to chirc ctia nhiéu co quan quan 1y, t6
chirc nghién ciru khoa hoc, dio tao, va doanh nghiép c¢6 uy tin trong nudc gdm Tap doan Cong nghiép
Than - Khoang san Viét Nam, Téng hoi Pia chat Viét Nam, Cuc Do dac - Ban dd va Thong tin dia ly
Viét Nam, Cuc Ban d6 - Bo Téng tham muu, Hoi Co hoc P4 Viét Nam, Hoi Cong trinh ngam Viét
Nam, Hoi Dau khi Viét Nam, Hoi Dia chat Thiy van Viét Nam, Hoi Dia chat Cong trinh va Moi
truong Viét Nam, Hoi Dia chét Kinh t& Viét Nam, Hoi Cong nghé Khoan - Khai thac Viét Nam, Hoi
Khoa hoc K¥ thuat Dia vat 1y Viét Nam, Hoi Tric dia - Ban dd - Vién tham Viét Nam, Hoi Khoa hoc
va Cong nghé¢ Mo Viét Nam, Vién Khoa hoc Cong nghé Mo va nhiéu t6 chirc va ca nhan khéc.

Céc chil dé cia Hoi nghi tap trung vao nghién ciru va tmg dung khoa hoc cong nghé hudng t6i phat
trién bén virng ddi véi nhiéu linh vuc khac nhau ctia Khoa hoc Trai dat va Tai nguyén thién nhién, Khai
thac va st dung tai nguyén dia chat, Mbi truong va cac linh vuc khoa hoc khac ¢o lién quan nhu Co -
bién, Cong ngh¢ Thong tin, Xay dung, ...

Trong qua trinh t6 chirc Hoi nghi, Ban T6 chirc da nhan duoc su quan tdm cta dong dao cac nha
khoa hoc, chuyén mon va quan ly trong va ngoai nudc. Hon 300 ban thao bao cao khoa hoc lién quan
téi cac chu dé cua Hoi nghi da dugc gui tdi Ban bién tap. Trén co so do, 269 bao cao co chét luong tot
da duoc lwa chon va xuat ban trong Tuyén tap cac bao cao toan van ciia Hoi nghi véi cac chu dé khoa
hoc sau:

1. Dit liéu I6n va chuyén doi sé trong khoa hoc trdi dat, tai nguyén méi truong
2. Tri tué nhan tao, loT, Blockchain va vrng dung

3. Co - Dién

4. Dau khi tich hop

5. Pia chat va Tai nguyén du lich

6. Dia chat céng trinh - Pia kj thudt

7. Pia chdt thity van va Tai nguyén nuée

8. Tai nguyén dia chat va quan 1y bén viing

9. Quan ly tai nguyén va moi truong

10. Cong nghé moi trong xur Iy moi truong

11. Phat trién bén vitng khoa hoc cong nghé mé va méi trieong
12. Phat trién bén vitng cong nghiép khai thdc va quan 1y an toan
13. Nhitng tién bo trong ché bién khodng san va tdi ché

14. Xdy dung cong trinh véi phdt trién bén viing

15. Kj thudt Trdc dia - Ban do va Hé thong thong tin dia Iy

16. Vat Iy, Hod hoc va ung dung

17. Toan hoc, Co hoc va ung dung

18. Ngon ngit hoc

Toan bd thong tin khoa hoc vé hoi nghi dugc tich hgp vao Website chinh thirc ciia Hoi nghi tai dia
chi: http://ersd.humg.edu.vn/.

Ban td chtc xin tran trong cam on Truong Pai hoc Mé - Dia chét, véi tu cach 1a don vi dang cai tb
chtre Hoi nghi, ciing cac don vi dong t6 chirc da hop tac chit ch va gop phan quan trong vao viée to
chte Hoi nghi nay. Cam on cac nha khoa hoc va nha chuyén mén di déng gop cac cong bd khoa hoc co
gi4 tri cho Hoi nghi. Ban té chire ciing danh gia cao sy nd luc cia cac chuyén gia doc bai di c6 nhiéu

v


http://ersd.humg.edu.vn/

nd luc va dong gop dé nang cao chat luong khoa hoc clia cac béo cdo, gop phan quan trong vao thanh
cong cua hoi nghi nay.

Ban t6 chirc mong mudn tiép tuc nhan dugc sy hop tac chit ché va gop ¥ chan thanh cia cac don
vi va ca nhan dbi v6i viéc chuan bi va to chirc hoi nghi, chat lugng bao céo, bién tap, va xuat ban ky yéu
hoi nghi nham nang cao chét luong cua cac hoi nghi tiép theo, gop phan thuc day sy phat trién bén viing
cua hoat dong nghién ctru khoa hoc va trao ddi hoc thuét thudc cac linh vuc Khoa hoc Trai dit va Tai
nguyén va cac linh vuc khoa hoc khac ¢6 lién quan.

Ha Ngi, thang 11 nam 2024
THAY MAT BAN TO CHUC

-
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GS.TS Tran Thanh Hai
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VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2024)

L MLOMWENY

Thi nghiém cit khéi 16n cho bai toan 6n dinh mai déc tu nhién

Nhir Viét Hal?, Bui Van Binh'2 Duong Vin Binh'2, Tran Vi Long?!, Pham Thi Ngoc Ha'?
Truong Dai hoc Mo - Bja chat
2 Nhom nghién cizu Dja chat cong trinh va Dia méi truong

TOM TAT

Dam bao an toan cho cac cdng trinh xay dung trén suon dbc 1a mot thach thic l6n do sy dich chuyen cua khéi
dét da dudi tac dong cua tai trong va cac yeu t6 moi trudng. Dé danh gia on dinh mai dbc va thiét ké cac cong
trinh chén giir, viéc x4c dinh chinh xéc céc théng sb stuc khéng cét cua dit, bao gdm goc ma sat trong () va
lyc dinh két (c), 1a rat can thiét. Tuy nhién, kho khin trong viéc ldy mau nguyén trang ddi véi dit da phong hoa
trén suon doc da thic day sy phat trién cua cac phuong phap thi nghiém hién truong. Nghién ciiu nay trinh bay
két qua thi nghiém cét khdi I6n nham xéc dinh céc thong sb sirc khang cit cho 16p dat sét pha 1an dam san. Quy
trinh thi nghiém bao gém 4 budc: 1) Tao mat bang va mau thi nghiém, 2) Lip dat thiét bi, 3) Thuc hién thi
nghiém, va 4) Tinh toan két qua. Thi nghiém duoc tién hanh vai cac cp &p luc tang dan trén mau dat o hai
trang thai tu nhién va bio hoa, gitp xéac dinh chinh xac sirc khang cit cua dat va xay dung cac do thi quan hé.
Két qua thi nghiém cung cap dir liéu tin cay cho thiét ké tuong chan va kiém toan on dinh truot, dong thoi ting
cuong hiéu qua khao sat dia ki thuat trén suon doc. Nhitng thong tin thu duoc ciing hd trg thiét ké cong trinh
an toan hon. Thi nghiém cat khéi 16n dugc khuyén nghi trg thanh mot phuong phép tidu chuan trong cac du an
xay dung trén suon dbc, dac biét tai cac khu vue c6 nguy co truot 1o cao.

Tuir khoa: thi nghiém cit khéi 16n, sirc khang cét cua dat, on dinh mai déc, Tan Vinh

1. Giéi thiéu chung

Dia hinh Viét Nam duogc dic trung boi su chiém vu thé cua dang dia hinh ddi ndi so véi dia hinh dong bang.
Dic trung dia hinh dia mao két hop véi cac yéu té khac nhu lugng mua, qua trinh phong hoéa, sir dung dit da
dan dén sy phat sinh manh mé cac qua trinh dich chuyén trén suon déc nhu truot 16, 1d quét, 1i bun d4 (Bui va
nnk., 2023; Hoa va nnk., 2024)... Sy gia tang dan sb da dan dén su mo rong nhanh chong cua cac khu dan cu
va cac khu vuc d6 thi. Tal cac khu vyc mién ni, do sy han ché vé quy. dat rat nhidu cong trinh xay dung da
va dang duoc xay dung trén cac suon ddc ty nhién. Biéu nay din den tiém an nhiéu nguy co va rui ro véi sinh
mang cu dan va tai san cia ho (Hoang & Liou, 2024). Do d6, mot van dé quan trong 1a xac dinh cac vi tri xay
dung phu hop hoic xay dung céc cong trinh bao vé cac tac dong cua khdi dat da trén suon déc.

Tinh toan 6n dinh swon doc 1a bai todn mot dang bai toan co hoc dat dién hinh - da dwoc rat nhiéu tac gia
nghién ciru va phat trién thanh cac mé hinh khac nhau (Bishop & Morgenstern, 1960; Cheng & Yip, 2007).
Dic diém chung caa cac md hinh nay 1a c6 dir liéu dau vao st dung cac dic trung sic khang cat cua dat (goc
ma sat trong ¢ va luc dinh két C). Cac dic trung ndy thuong duoc xac dinh trong phong thi nghiém tir céc mau
khoan. Tuy nhién, cac suon dbc thuong ¢ thanh phan 1a cac san phdm phong héa tan tich, thanh phan hat
khong dong nhat, ¢6 1an nhidu dam san, doi khi chira nhiéu hon I6n. Do han ché vé duong kinh lay mau ciing
nhu thiét bi thi nghiém trong phong, céc loai dit phong héa tan tich Idn nhiéu dam san 16n s& khong kha thi
hoic khong dam bao tinh nguyén trang khi khoan Iy mau, két qua thi nghiém khong phan anh dung cudong do
khéang cit dat mai déc.

Céc thi nghiém hién truong 1a mot phan quan trong cua khao sat dia ky thuat, dugc phét trién dé khic phuc
cac nhuge diém cua thi nghiém trong phong va gia ting d tin cay ciia cac thong tin thu duoc. Ddi véi cac loai
dat 1a san pham tan tich phong h6a, mot s6 thi nghiém hién truong dién hinh thuong dwoc tién hanh nhu cit
khéi 16n, nén sap cot dat, ddy ngang cot dat nham xac dinh cac dic trung khang cat (Zou va nnk., 2020). CAc
thi nghiém nay duoc tién hanh trong hd dao véi cac khdi mau dugc gia cong tai chd.

Bai bao trinh bay cac két qua thi nghiém cat khdi 1on cho bai toan on dinh mai déc tai xa Tan Vinh, huyén
Lwong Son, tinh Hoa Binh. Qua trinh thi nghiém dwoc tién hanh vai cac miu dat hinh Iap phuong tai hai trang
thai tu nhién va bao hoa vai cac cap &p luc ting dan. Céc két qua thi nghiém da cung cip cac dit liéu tin cay vé
trang thai 1am viéc thuc té cua khdi dat hién truong va do d6 c6 ¥ nghia to 16n dbi véi cong tac tinh toan thiét
ké 6n dinh mai dc va cong trinh trén suon déc.

* Tac gid lién h¢
Email: nhuvietha@humg.edu.vn



2. Khu vuc nghién ciru

Vi tri nghién ciru thuéc mai dic trong pham vi xay dung Dy an “Wedo-Wegood Hoa Binh Farm” — X4 Tén
Vinh, huyén Luong Son, tinh Hoa Binh (Hinh 1). Khu vuc nam trong ving khi hau nhiét déi gié mua nong
4m, c6 mua déng khi lanh va mua it, mia hé noéng va mua nhiéu, tinh chat nhiét dsi thé hién rd rét 1a nhiét do
binh quan cao, dao dong tir 21,8 °C — 24,7 °C. Lugng mua trung binh tir 1.800 - 2.200mm. Do anh huéng cia
gi6 miia Dong BAc tir thang 12 nam trudc téi thang 1, thang 2 nam sau, lwong mua giam rd rét, binh quan chi
¢6 12,3 mm/nim. Vao mua hé s6 ngay mua va lugng mua 16n tir thang 5 dén thang 10, tap trung vao céc thang
6,7,8, 9. Binh quan sb ngay mua ca nim dao @ong tir 110 - 120 ngay.

Chib gl
X Tan Vinh
Huyén Luomg Som

Tink Hoa Bink

o 10 20 a0
I I S —— |

Hinh 1. V; tri nghién cuiu

3. Chuin bj va tién hanh thi nghiém

Cong tac thi nghiém cit khdi I6n duoc tién hanh véi muc dich xdc dinh st khang cét cua I6p dat da co
thanh phan bat ddng nhat 13n nhiéu dam san (thi nghiém trong phong cho két qua khong dai dién do ti Ié k|ch
thudc mau va duong kinh cdc manh dam san khong dam bao yéu Cau thi nghiém trong phong) nham cung cap
s6 liéu can thiét, tin cay cho thiét ké tuong chin dat va kiém toan 6n dinh truot. Trong pham vi nghién cuu,
chung toi da bd tri 01 diém thi nghiém cit khdi Ion nham xac dinh sirc khéng cat o trang thai tu nhién va trang
thai bdo hoa cua I6p dat Dam san 1an sét pha, la san pham phong hoa tir da sét bot két, xam vang, loang 16, rat
chat. Noi dung va vi tri cdng tac thi nghiém cét khdi Ion thé hién trén Bang 1.

Bdng 1. Ngi dung va v; tri thi nghiém cat khéi I6n xdc dinh sirc khang cat

TT Noi dung H6 dao thi Ghi chu
nghiém
1 | Thi nghiém cit khéi l6n - xac dinh sirc chong HD Mbi thi nghiém thyc hién trén 03

cit cua dat ¢ hién truong: 01 vi tri tai lop dét | Kich thuéc | mAu hinh I4p phuong 30x30x30
dam san lan sét pha x 2 trang théi (tu nhiénva | 1.0x3.0x1.5m | cm.
bdo hoa)

Cong tac thi nghiém cit khdi 16n dugc tién hanh theo quy trinh nhur sau:
1) Tao mat bang va mau thi nghiém

Tai vi tri thi nghiém da duoc xac dinh, tién hanh dao hé & méi doc taluy c¢6 kich thudc trung binh rong 2.0m
x dai 3.0m x sau 1.5m cua lép, doi can thi nghiém (kich thudc c6 thé thay doi tiy thuoc vao do sau gap cac
I6p, d6i dia chat).

Tién hanh Iam phang bé mat day hd dao, don sach dat da bam dinh xung quanh hd, chup anh, mé ta dia chat
dic trung ving thi nghiém. Dung dao va cac dung cu hd tro gia cong tao khdi dat hinh lap phuong 30 x 30 x
30cm. San, gat va rai 1 16p cat min tao mat phang nén. Tién hanh I4p dat hop mau dé giir cho mau khong bi
anh huéng trong qua trinh chuan bi thi nghiém (Hinh 2).
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Hinh 2 Tao mat bang va mau thi nghi¢m — dw an Wedo Wegood Hoa Binh Farm
Mau duoc cit ¢ trang thai ty nhién va bao hoa. O trang thai tu nhién, sau khi gia cdng mau, mau duoc bao
boc bai hop miu dé gitr duge do 4m. V6i mau thi nghiém & trang théi bdo hoa, tién hanh bom nuéc vao trong
hé dao, giit cho myc nudc trong hd dao ngap khoang 2/3 chiéu cao mau. Mau duoc bao vé bai hop mau, nham
tranh hién twong mau bi tan ra ¢ cac bé mat xung quanh. Thoi gian bdo hoa mau khoang 24h, cho dén khi thiy
nuéc mao dan xuat hién bén trén mat mau. Khi do, budc thi nghiém tiép theo c6 thé duogc thyc hién.
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Hinh 3. Biéu @6 thanh phan hat mau dat thi nghi¢m
2) Lap dat thiét bi thi nghiem
Sau khi tao tru thi nghiém, tién hanh l3p dat thiét bi thi nghiém tao ap luc nén va ap luc diy cing hé théng
ddng hd do bién dang (Hinh 4).
Thiét bi thi nghiém cat khéi I6n cé cac thong sé:
- Kich thay lyc c6 budc cong tac cua pit tong day la 120mm;
- Pdng hd do ap luc loai 25 kG/cm? gié tri cua vach chia 1 0,2 kG/cm?;
- Dong hd do bién dang co gid tri vach chia 1/100 (mm);
- Thiét bi do lyc: Loadcell 30 tan

- Thiét bi do bién dang: LVDT d6 chinh xac 0,01mm.

Hinh 4. Ldp dat thiét bj thi nghiém cat khai lon — di &n Wedo-Wegood Hoa Binh Farm

3) Thuc hién thi nghiém

Budc 1: Tao &p luc phap tuyén

Sau khi lip dat xong céc thiét bi thi nghiém, tién hanh ting tai tao ap luc phép tuyén tac dung Ién trén bé
mat mau. Céc cip ap luc dugc lya chon cho 3 khéi mau lap phuong lan luot 14 1.0; 2.0 va 3.0 kG/ecm?. Khi tac
dung ap luc phap tuyén, tién hanh ting tai tir tur dén &p luc du kién. Sau do, giit &p luc phap tuyén khong doi
va theo doi bién dang thing dung cua mau. Do bién dang thang dung xay ra, ap luc phap tuyén s& bi suy giam.
Vi vay can tién hanh bo tai dé duy tri ap luc ap tuyen khong ddi tuong ng véi moi mau thi nghiém. Khi bién
dang thing dimg tién toi on dinh va ap luc phap tuyén khong doi (thoi gian duy tri p luc phéap tuyén va bién
dang ko doi it nhat khoang 30 phut), budc thi nghiém tiép theo c6 thé duoc tién hanh.

Budc 2: Téc dung lyc cit

Mau sau khi tac dung ap luc phap tuyén dat dugc cac yéu cau nhu trong budc 1, tién hanh ting tai trong
theo hudng dinh trudc véi phuong tic dung song song véi bé mat mau bi cat du kién. Ap luc day tac dung Ién
mau theo tirng cip, mdi cap bang 1/10 gid tri 4p luc nén. Trong qua trinh tang tai, loadcell va thiét bi do chuyén
vi ngang cua mau (LVDT) s& ghi lai cAc gié tri lyc tc dung va chuyén vi ngang tuong (ing cua mau. Qua trinh
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thi nghigm dién ra cho dé;n khi mau bj phé huy hoan toan. 7
Két thgc thi nghiNém gién hanh Iat khoi mau dé xem xét dac diém cua mat pha huay, chup anh, mé ta mat truot
va dac diém cua mau dat da thi nghiém.
4) Tinh toan ket qua thi nghiém
Phuong phép tinh toan dya trén co s¢ quan hé gitra ap luc cat va ap luc nén la quan h¢ tuyén tinh. Cac chi
tiéu luc chong cat la goc ndi ma sat ¢ va luc dinh ket C dugc tinh theo cng thirc:
nY 10, — LT L0
ny o — (Xo)?
C_ZTiZUiZ—ZUiZUiTi @)
nyof —(Xoy)?
Céc thi nghiém duoc tién hanh o trang thai tw nhién va béo hoa. Moi thi nghiém thyc hign 3 dao Qz‘it (mau/try)
tuong (ng véi 3 cap ap luc nén thang dung toi da la 1.0; 2.0; 3.0 kG/cm? (cap ap luc nén co thé diéu chinh tiy
thugc vao kha néng chiu tai cuaa mai doc cling nhu ép luc nén tinh toan)

tgp = @

Hinh 5. Tién hanh thi nghlem va md td mau dat sau thi nghlem dw an Wedo -Wegood Hoa Binh Farm
Trinh ty tién hanh thi nghiém cét khdi 16n va xi ly cac két qua thi nghiém duoc trinh bay ¢ Hinh 6.

Chudin bi thi nghiém

¥

Tién hanh thi nghi¢m

Chudn bi miit hing
thi nghiém

¥

Xir Iy két qua thi nghi¢m

:

Tao ap Iyc phap nl}-'én

l

Tao mau thi nghiém

:

Lap cac dd thi quan hé

v

Tac dyng hyc ciit

Y

Lfip diit thiét bi thi nghiém

v

Bro chuyén vi ngang

Tinh toan cic chi tiéu sire
khing chit

Hinh 6. Sor do té thi nghiém cdt khai lon hién trieong — dir &n Wedo-Wegood Hoa Binh Farm
4. Két qua va thao luan

Khu vuc nghién citu c6 cao do dia hinh bién d6i trung binh & phan nira dau dién tich dy &n, phan nira sau
cao d6 dia hinh bién d6i manh theo phuong Tay Nam — Dong Bic. Trong khi d6, dia hinh bj phan cit manh
doc theo cac ranh gigi tiép gidp do dic diém dia hinh doi nGi thap va cac hoat dong xay dung thay do6i dia hinh
khu vuc lan can theo phuong Tay Bic — Pong Nam. Mic du ¢d sy thuan lgi nhat dinh trong viéc cung cap, van
chuyén vat liéu va may mac thiét bi trong qua trinh thi cong xay dung (véi tiép can sat duong giao thong &
phia Ty Nam cua du an) nhung nhin chung diéu kién dia hinh dia mao chira dung nhiéu yéu t6 khéng thuan
loi cho cbng tac xa@y dung du an. Véi su chénh léch cao d6 dia hinh I6n, viéc tao lap cac mat béng cong ning
khai thac s& khong thuan loi ca vé su phan bac dia hinh, téng dién tich sir dung, giao thong két ndi va thi cong
xay dyng. Do ddc dia hinh 16n, trong do ton tai cac khu vue dip méi va khu vuc dao ton tai nhiéu nguy co sat
s&, mat on dinh mai dbc. Theo phwong Tay Bic — Pong Nam, dia hinh bi phan cit manh doc theo céc ranh giéi
tiép gidp do dic diém dia hinh doi nGi thap va céc hoat dong xay dung thay ddi dia hinh khu vuc lién két gay
bt loi cho viéc xay dung cAc hang muc cong trinh theo huéng nay (ngay ca déi véi cong trinh c6 tai trong
khong I6n nhu hé thong tudng bao, thoat nudc, ...).
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Két qua thi nghiém cat khdi 16n xac dinh sic khang cit ddi voi mau & trang théi tu nhién va bao hoa dugc
trinh bay trong Bang 2: ) o ) )
Bdng 2. Két qud thi nghiém cat khoi 1dn xdc dinh sirc khang cat cua dat

Trang thai thi nghiém Tén chi tiéu Ky hiéu Giatri Pon vi
Tu nhién Goc ma sat trong [ 16°26° bo
j Luc dinh két Cc 0.237 kG/cm?
B30 hoa Goc ma sat trong [ 13°50° Do
Luc dinh két Cc 0.195 kG/cm?

Két qua thi nghi¢m cit khdi lon da 1ap dugc cac do thi quan hé giira luc cit va bién dang ngang (Hinh 7),
{rng suat cit va ap luc phap tuyén (Hinh 8) ddi voi miu ¢ trang théi tu nhién.

1200 1,40
<1 3
1000 E 20 b T=0.2950 + 10,2367
T o r R* =0,9885
= 800 £ Loo T
o OV £ g 3
= RGOR006 EE o pb
2 600 —5"5 L
; EE 060 F
= 400 £ 1 kGlem2 E 040 |
2 4 ; —0—P =2 kG/cm2 =l L
o 200 o 0,20 F
3 =P = 3 kGlem2 - Tl
0 ————— 0,00  — : -
0 20 40 60 0,00 1,00 2,00 3,00 4,00
Bién dang ngang, mm Ap Iy phip lu_'rl.n P. (kGiem?®)
Hinh 7. Do thi quan hé giira luc cat va bien dang Hinh 8. Po thj quan h¢ ung sudt cat va ap luc phap
ngang vdi mau ¢ trang thai t nhién tuyén véi mau o trang thai tw nhién

Két qua thi nghiém cét khdi I6n da 1ap dwoc cac do thi quan hé giira luc cat va bién dang ngang (Hinh 9),
g suat cat va ap luc phap tuyén (Hinh 10) ddi véi mau ¢ trang thai bao hoa.

1000 . 120 ¢
E on | T=0.24620 40,1949
~ 800 F o ' R =0,995
% i
S 00 o 00}
= _5-5 0,60 }
e us L
g 400 ¢ N Sy e Y =~
- w P = | kG/cm2 = 0,40 p
If 200 & —0—P =2 kG/ecm2 _F:"" {120}
3 !
| =8P « 3 kG/em2
0 IR T e 0,00 " i . A
0 10 20 30 40 50 0,00 1,00 200 3,00 4,040
Bién dang ngang, mm Ap lye phip wyén P, (kGlem?)
Hinh 9. Do thi quan hé giia luc cat va bien dang Hinh 10. D¢ thi quan hé 1ng suat cat va ap luc
ngang vdi mau ¢ trang thai béo hoa phap tuyén véi mau ¢ trang thai bao hoa

Lép dét thi nghiém trong pham vi nghién ciru 1a céc san pham phong hda cua da goc, nén su phan b vé
thanh phan vat chat va cudng do sirc chiu tai theo khéng gian ¢ nhiéu bién ddi cuc bg, ngay ca trong pham vi
bé day cua I6p. Tinh chit co hoc bién d6i theo hudng suy giam khi bio hoa nude, do d6 co thé 1am phat sinh
nguy co mét 6n dinh sudn déc. Trong diéu kién bio hoa nudc, dat da sé bi suy giam manh vé stic khang cit,
thé hién & su suy giam luc dinh va géc ma sat trong, lan luot 1 0,042 kG/cm? va 2°36°, lam gia ting nguy co
rai ro mat 6n dinh mai déc va cac cong trinh lién quan. Do d6, trang théi bét lgi nhit |4 trang thai dét bi bdo
hoa nuéc.

5. Két luan

Cong tac tinh toan va thiét ké c4c cong trinh trén suon dbc phai dam bao tuyét ddi an toan, nhim han ché
ti da nhitng rai ro lién quan dén nhan mang va tai san. Trong d¢, viéc xac dinh chinh xéc cac thdng sb dia ki
thuat Ia yéu té quan trong, doi hoi phai p dung nhiing thi nghiém pht hop véi dic diém cua ting loai dat nén.
Dic biét, véi cac loai dat da phong hoa co thanh phan bat dong nhat, 1dn nhiéu dam san 16n, thi nghiém trong
phong thuong khong dam bao tinh dai dién do ty I¢ kich thuéc mau va duong kinh cac manh dam san khong
déap ung yéu cau k¥ thuat. Vi vay, thi nghiém cét khdi 16n ngoai hién truong trg thanh phuong phép hitu hiéu
dé xac dinh chinh xac stic khang cat cua dét.

Trong nghién ctiu nay, thi nghiém cat khol I6n duge thyc hién nham cung cap dir li¢u déng tin c@y cho cong
tac thiét ke tuong chin dat va kiém toan 6n dinh truot. Qua trinh thi nghiém duoc tién hanh theo so dd chét tai
VGi CAC Cap &p luc tang dan, tai cAc trang thai mau ty nhién va mau bao hoa. Két qua thu dugc gilp xay dung
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cac d6 thi quan hé gitra cac thdng sb thi nghiém va xac dinh stc khang cit cua dét tai hién truong.

Céc két qua nghién ctru khdng chi hiru ich trong viéc ting cuong hiéu qua khao sat dia ki thuat trén suon
dbc ma con cung cap céc thong so thuc té cua didu kién 1am viéc cua dat nén, phuc vu cho thiét ké va dam bao
an toan cho cac cong trinh xay dung. N6 1a co s¢ dé khuyén nghi rang thi nghiém cat khéi 16n nén trg thanh
mot thong s tiéu chuan trong khao sat va thiét ké cac du &n xay dung trén sudn ddc, dac biét tai cac khu vuc
¢6 nguy co truot 16 va dia hinh phan cit cao.
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ABSTRACT
Large sized shear test for natural slope stability analysis

Nhu Viet Ha'2, Bui Van Binh*2 Duong Van Binh%?, Tran Vu Long?, Pham Thi Ngoc Ha'?
! Hanoi University of Mining and Geology
2 Research group of Engineering Geology and Geo-environment

Ensuring the safety of construction projects on slopes presents significant challenges due to the movement
of soil and rock masses under the influence of loads and environmental factors. To assess slope stability and
design retaining structures, accurately determining the shear strength parameters of the soil, such as the internal
friction angle (@) and cohesion (c), is essential. However, difficulties in obtaining undisturbed samples from
weathered soil and rock on slopes have led to the development of in-situ testing methods. This study presents
the results of large-scale shear tests conducted to determine the shear strength parameters of clayey soil mixed
with gravel. The testing procedure consisted of four steps: 1) Site preparation and sample creation, 2)
Equipment installation, 3) Test execution, and 4) Data analysis. The tests were carried out with incremental
loading on natural and saturated soil samples, allowing for accurate determination of the soil's shear strength
and the construction of stress-strain relationships. The test results provide reliable data for designing retaining
walls and slope stability assessments while enhancing the efficiency of geotechnical investigations on slopes.
The findings also contribute to safer design practices for slope construction. Large-scale shear testing is
recommended as a standard method for construction projects on slopes, particularly in areas prone to landslides
and severe terrain fragmentation.

Keywords: Large sized shear test, soil shear strength, slope stability, Tan Vinh
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