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KEU GOI VIET BAI CHO BAN TIN HOI
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Ban bién tap Ban tin hoat dong cua Hoi, VSSMGE Bulletin, kéu

g0i cac hdi vién va nhirng ngudi yéu chuyén nghanh BKT tham

gia bai viét cho Ban tin s6 10, du kién phat hanh vao 15/6/2026

va céc so tiép theo.
Bai viét c6 thé cho céc ndi dung clia Ban tin:

e GOC TRONG NU'GC, vé hoat dong ctia Hoi

e GOC NGHIEN CU'U KHOA HQC, vé cong tac nghién ctru va
giang day DKT tai Viét Nam

e PROJECTS IN FOCUS, vé céc cong trinh DKT trong nuéc

e GOC QUOC TE, vé hoat déng qudc té clia VSSMGE, ISSMGE
va cac hoi nudc ban

e HOIKY DIA KY THUAT, v& nhitng cdu chuyén dang nhd trong
nganh DKT, v.v.

o CONG TRINH NGHIEN CU'U QUOC TE, vé nhirng nghién cttu
md&i trén thé gidi.

Chdng t6i mong nhén duoc sy cong tac va dong vién cla
cac héi vién va dong nghiép trén toan qudéc. Thé 1é viét bai va
cac bai mau viét cho ban tin trong cac sé trudce, xin xem tai
duwong link: https://vssmge.org/tin-hoi-vssmge-bulletin/
Théng tin va bai viét cho Ban tin Héi xin dwgc gl vé dia chi
mail phung.long@gmail.com.

Tran trong.
Phung birc Long
Chd tich Héi Co hoc dét va Dia kyj thudt Céng trinh Viét Nam
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GOC TRONG NU'OC

H6i nghi khoa hoc thuong nién Hbi Co hoc Dat va Dia ki thudt Cong
trinh Viét Nam VGD2025
VSSMGE Conference VGD2025

Phung DBurc Long
Cha tich Hi Co hoc dét va Bija ky thudt céng trinh Viét Nam. E-mail: phung.long@gmail.com
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HOI NGHI KHOA HOC THUGNG NIEN VGD2025

VSSMGE GEOTECHNICAL DAY 2025
Ha N&i, ngay 29 thiang 11, 2025
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Hoi nghi khoa hoc thudng nién Héi Co hoc DAt va Dia ky thuat Cong trinh Viét Nam VGD2025 duoc t6
chirc ngay 29/11/2025 tai Phong 5, Toa nha K1, Trudng Pai hoc Thiy Lgi, Ha Noi. HAi nghi lan nay d3 qui
tu trén 100 dai bidu tir khdp moi mién dat nwéc, cung trén 20 hoi vién tham gia online. TS. Phung Birc
Long, chd tich VSSMGE d3 trinh bay bao cdo hoat déng H6i 2024-2025 va bao cdo phuong hudng hoat
déng nhiém ky 2026-2027.

Trong bdo cdo, chi tich Hdi nhan manh hoat déng hdi thao khoa hoc |1a diém sang trong hoat déng
cla Hoi ndm 2024-2025. Trong s6 rat nhiéu hoi thdo khoa hoc trong nuéc va quéc té ma VSSMGE t6
chirc va tham gia trong ndm 2025, c6 thé ké dén:

e Giao lvu Dia k{ thuat dau ndm 2025 - Chi hdi Mién Trung, 4/1/2025, Pa Nang;

e Hoinghi qudc té Ian th& 4 AFE vé Pia ky thuat, Kién tric, Xay dwng va Mdi trwdng, 14-17/1/2025, Pai
hoc Han Quéc, Seoul, Han Quéc;

e Khéda hoc chuyén dé: “Dap, ho chira- cac van dén lién quan dén ddong dat” do Gs.Ts. Pedro Pinto gidng,
5-10/thang 5/2025, Ha Noi;

e Giao lvu Dija kj thuat he 2025 - Chi hoi Mién Trung, 5/7/2025, Da Nang;

e Hoi nghi quéc té Trung Qudc — Viét Nam vé Cac cdng nghé, Giéng sau, Coc va Mdng sdu Duong kinh
lén, 18/11/2025, Ha Noi;
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e Hoi nghi khoa hoc thutng nién H6i Co hoc Dat va Dia ky thuat Céng trinh Viét Nam VGD2025,
29/11/2025.

Ban tin HOi VSSMGE Bulletin, mot hoat déng cta Hoi dwoc gidi truyén théng va khoa hoc trong nuéc
danh giad cao, dugc xuat ban online déu dan 6 thang mét lan. Trong 2024-2025, Ban tin s6 7 va s6 8 d3
dwoc ra mat. Ban tin s6 7 phat hanh ngay 15/12/2024 gdm 16 bai, trong d6 cé: 1 bai vé hoat dong cla hoi,
6 bai vé cong tac nghién ctru khoa hoc, 6 bai vé cac du an, cdng trinh dkt thyc té, 2 bai vé gdc quéc té, va
1 bai vé cdng trinh nghién ctru dkt qudc té. Ban tin sd 8 phat hanh ngay 15/6/2025 gém 23 bai, trong d6
cb: 5 bai vé hoat dong cta hoi, 10 bai vé cdng tac nghién ciru khoa hoc, 6 bai vé cac dy an, cong trinh DKT
thue té, 1 bai vé goc qudc té, va 1 bai vé céng trinh nghién ctru dkt qudc té.

Vé cong tac t6 chirc phét trién hdi vién, trong ndm 2025 s6 hdi vién tang thém 10 ngudi so vdi ndm
trwdc. Tuy nhién s8 héi vién qudc té ISSMGE gidam 5 ngudi. Cé 20 héi vién qudc té tham gia vao 19 Ban ky
thuit khac nhau cdia ISSMGE.

Nhiém vu quan trong trong 2026-2027 cta H6i CHD & DKT CT la xdy dwng HOi tré thanh Ho6i chuyén
nganh vitng vé t6 chirc manh vé chuyén mon, trong dé cac hoi vién dugc hd tro phat trién chuyén mén,
nang cao dao dirc uy tin trong nghé nghiép. Hoi s& phan dau dé trd nén mot td chirc tu van tin cay cho
Nha nudc va x3 hoi trong cac linh vie chuyén nganh Xay dung, Giao théng, Thay lgi. Tich cwc tham gia
hoat dong clia cac t6 chirc chuyén nganh qudc té va khu vie nham hoc hai kién thirc va kinh nghiém cla
doéng nghiép quéc té cling nhu déng gép vao sy phat trién KHKT chung cla nhan loai, trd thanh thanh
vién cd uy tin trén tredng qudc té.

Sy thanh cdng cla Hoi nghi cé phan déng gop 1&n cta cac nha tai tro. Nhan dip nay VSSMGE d3 tran
trong cam on va tang qua ky niém 15 nha tai trg cha Hoi nghi.

Chwong trinh Hi thdo khoa hoc VGD2025.

No Nguoi trinh bay Bao cao
1 Hoana Viat Hin Xay dung hé théng WebGIS hién thj nguy co I quét, sat I& dat theo ngudng mura,
g Vi€ 9 phén tich trng dung cho lwu vure dién hinh tai Quang Nam

2 Bénh gia st c6 chuyén vi qua mirc cua twong chan gia c6 bang neo dat trong thi

Tao Van Ngén cbng ho dao séu tai mét cong trinh thuc té ven bién: Bai hoc kinh nghiém tir phan
tich nguyén nhén sw co
3 Nguyé&n Thanh Son Neo dat cho hé dao sau - Kinh nghiém thuec tién cac dw an Ién tai Viét Nam
4 Phan tich danh gié hién trang, nguy co dé roi 1dn va dé xuét gidi phap bdo vé di

Nguyen Quang Tuan tich théng canh Hon Vong Phu — Phuong An Hoach — tinh Thanh Hoa

5 | cao Van Hoa Phan tich &nh huéng ctia ham lwong, hinh dang va kich thuoc cac khbi da dén 6n
dinh mai déc hon hop dat-da bang phwong phap phéan t& hiru han
Ung Dung Mé Hinh Hoc Méy Hiéu Suét Cao Trong Panh Gié Rui Ro Sat L& Dét

Luu Tan Loc Dinh Luong Tai Da Lat, Tinh Lam Bdng
7 N . Xéy dung mé hinh lai FEM va hoc méy (Machine Learning) danh gia én dinh boy
Tran i Duy ke db thi TP H6 Chi Minh
8 Nguy&n Van Hiép C?c noi gung sai spt, sai phgm trqng thiét ké thi céng nén moéng va tién lwong lun
co két dat dap & cac cbng trinh xay dung
9 Phan Tran Thanh Truc P{vaq tich wng; xuig:ua Qe thong d’?t gfa cwqc:g bzfmg yat liéu dia ky thuat tai mé cau
va vung chuyén tiép cau - dwong: Mot nghién ciru tbng quan
10 Ung dung vét liéu dia ky thuét trong xay dung cénh quan néi dé - &g dung thuc

Binh Quang Thanh tién trong thiét ké va thi céng

11 Phung B Long Phuong phap nao dang tin cay: thi nghiém hién trirdng hay thi nghiém trong

phong?
12 | Phan Nguyén Binh Vtop — Gidi phap nén méng méi cho céng trinh dan dung vira va nhé
13 | Trwong Quang Manh Coc van thép té hop HAT-H
14 Possible contributions of microtremor measurements in geotechnical

Pham Huy Giao characterization of the subsurface underlying a railway line

Phurong phap cé két trude cho nén dat yéu — Ban vé cac phuong phap quan trac
va kiém tra chat ligng nén dat sau xu ly
Nghién ctwu thuc nghiém danh gia hai chi s6 cdnh bao nguy co mat an toan céng
trinh ngam chiu déng dat tan soé thap, gia toc nhé
17 b A a Ung dung hé théng quan tréc loT két hop dir liéu GNSS trong giam sét ltn tirng
Lé Dinh Viét P . 2
16p nén duong sat

15 Nguyén Anh Diing

8 | 1ran Thu Héng
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Cac bao cdo vién la cac nha khoa hoc cong tac tai cac truvong dai hoc va vién nghién cltu, cdc chuyén
gia cla cdc cong thi thiét ké va thi cdng dang hoat déng trong linh vue dia k§ thuat cdng trinh & Viét Nam
va thé gidi. Nhiéu bai bdo cdo Ia két qua cla céc dé tai nghién ciru khoa hoc céc cap do cac héi vién cla
Hoi da thyc hién, cda céc cdng trinh thyc té€ d3 mang lai hiéu qua kinh té cao cho dat nuwdc.

Dai hoi 13 dip dé cac nha chuyén mon gdp gd, trao d6i chuyén mén, lam t6t cong tac t6 chirc Hoi dé
phat huy hiéu qud hoat déng Hbéi, ddc biét |a cic hoat ddng phan bién x3 hdi va phdi hop dao tao vdi cac
Vién Nghién ctru, Trudng Dai hoc trong ca nwdc. La cau néi trong hoat ddng hop tac qudc té dé phat trién
ddi ngdi, tudn thd theo quy dinh vé phap luat nha nudc Viét Nam.

MOT SO HINH ANH TAI HOI NGHI KHTN VGD2025

Chu tich H8i khai mac hoi
nghi VGD2025

Dai biéu tham dy Hoi nghi
VGD2025
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Ho6i nghi quoc té Viét Nam-Trung Québc vé cong nghé giéng sau, coc va
mong sau duong kinh |&n

International Summit on Large Diameter Engineering Shafts, Piles & Deep Foundations
Technologies, Hanoi, 18 November 2025

Phung Durc Long
Héi Co' Hoc Pét va Bia Ky Thudt Céng Trinh Viét Nam. E-mail: phung.long@gmail.com

Hoi nghi quéc té Viét Nam-Trung Quéc vé cdng nghé giéng sau, coc va méng sau dudng kinh 1&n duoc t6
chtrc thanh cong ruc r& tai khach san Melia, Ha N6i, vao ngay 18 thang 11 nam 2025.

HG6i nghi dugc HOi cong nghé giéng sau, coc va méng sau duong kinh 1&n Trung qudc, cung vai HOi Co
Hoc DAt va bia Ky Thuat Cong Trinh Viét Nam (VSSMGE) va Céng ty FECON déng t6 chirc [an dAu tién tai
Viét Nam. Vé&i sy tham du cda hon 250 chuyén gia, nha khoa hoc, va doanh nghiép, trong dé cé gan 100
khach Trung Quéc va quéc té. Hoi nghi la dién dan khoa hoc qudc t& dé cac nha nghién clru, chuyén gia
va k¥ su hai nwdc trao déi kién thirc, kinh nghiém va cong nghé mai trong linh vure dia ki thuat. Véi khodng
40 doanh nghiép Trung Qudc, trong dé cé 12 doanh nghiép cwc Ién tham du Hoi nghi, day la ngudn kién
thirc va kinh nghiém cuc ky phong phd ma phia Viét Nam ta c6 thé hoc tap dwoc. Trong s cac cong ty
dén du Héi nghi nay cé nhiéu doanh nghiép néi tiéng thé gidi nhu Tap doan Ky thuat Nén méng Dac biét
Etone Chiét Giang, don vi d3 xay dwng Cau Hong Kdng-Chu Hai-Macao, cdy cau vuot bién dai nhat thé
gidi; Tap doan Thiét bi Nén mdéng Zoomlion mot doi thd canh tranh 1&n trén toan cau vé thiét bi mong coc
va phéat trién khdng gian ngadm; Tap doan thiét bi ndng Yutong Heavy Equipment, doanh nghiép tién phong
toan cau trong Iinh vuec thiét bi ndng s& dung nang lvgng mdi, phat trién va sdn xuat may mdc xay dung
nén maéng; Tap doan Xay dung Dudng sat cao téc Son Pong SDHS véi téng tai san 225 ty USD vao 2023,
V.V.

Trong dién van khai mac hdi nghi, Chd tich Hoi VSSMGE, TS. Phung Birc Long nhan manh: “Trong nhitng
nam gan day, Trung Quéc d3 khdng dinh vi thé hang dau thé gidi vé phat trién kinh t&, khoa hoc va cong
nghé. Riéng trong linh vuyc xdy dwng, nhitng thanh tyu to 1én cda Trung Quéc luén dwoc cdc dong nghiép
Viét Nam ngu@ng md va mong mudn dugc hoc hoi. Hiép hdi Giéng siu, Coc duwdng kinh 1én va Mdong sau
Trung Quéc 1a mét trong nhirng don vi tién phong, chd dong thic day hop tac véi Viét Nam. Cac doanh
nghiép héi vién cda Hiép hoi tham gia HOi nghi nay chinh Ia tinh hoa cla nganh xay dwng Trung Quéc, va
chac chan sé& 1a ngudn kinh nghiém quy bau dé Viéet Nam tham khao”. Ong nhan manh: “Viét Nam trong
nhitng thap ky gan day d3 tr& thanh mot trong nhitng qudc gia c6 téc dd phat trién ha ting nhanh va
manh m& nhat. Day chinh Ia ly do khién Viét Nam tr& thanh dia diém ly twdng dé cac d6i tac Viét Nam va
Trung Qudc cung nhau hop tac”. Ong cling tin twdng rang HoOi nghi quéc té [an nay sé& 13 diém khéi dau
cho nhi*ng hop tac sau réng va hiéu qua gitra cac déi tac hai nwdc trong linh vire dia k§ thuat va phat trién
ha tang. Va rang két qua cla sy hop tac nay s& 1a nhitng cong trinh mang tam vdéc thoi dai, dong thoi 13
biéu twgng sinh ddng cla tinh hitu nghi gitta nhan dan Viét Nam va Trung Qudc.

Diém nhan cta hdi nghi 1a 15 bdo cdo chuyén siu xoay quanh cac cdng nghé tién tién trong thi cong
giéng sau, coc siéu I&én, h6 dao sau va nhiéu gidi phdp mdi cho cdng trinh ngdm, ha tang d6 thi quy mé Ién
tai Trung Quéc va Viét Nam. Cac bdo cdo duoc trinh bay tryc ti€p bdi cdc chuyén gia qudc té, cung cap
gdc nhin toan dién vé xu hudng céng nghé nén mdéng sau hién nay.

Cac bdo cdo tur phia Viét Nam cho thay nganh dia ki thuat trong nudc da cé nhiéu budc tién: rng
dung manh mé céng nghé khao sat, thiét ké va moé phang s6; doanh nghiép lam cht cac ky thuat nén mong
quan trong nhu khoan coc nhdi dudng kinh 1én, coc barette, monopile, twdng vay sau, dao ham bang
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TBM, v.v. Tuy vay, dé theo kip xu huwdng quéc té&, qua trinh co gidi hda, chuyén déi sé va tiéu chuan hoda
van can duoc thic day manh hon.
Céac béo céo tai H6i nghi gbm:

Dr. Phung Duc Long, President of VSSMGE. Keynote Presentation: Pilling works - Current practice
in Vietnam.

Prof. Bai Yun, Tongji University & BY Civil Engineering Co., Ltd. Keynote Presentation: Application
of IT in Underground Engineering and its Influence on the Industry

Dr. Ho Duc An, Technical Director, FECON Corporation. Keynote Presentation: Development
Orientation, Opportunities, Challenges for Key Projects in Vietham

Mrs. Shen Haijiao, Director of Technology Center, Zhejiang Etone Special Foundation
Engineering Co. Ltd. Keynote Presentation: Optimization and Innovation of Hole-Forming
Techniques for Ultra-Deep Large-Diameter Bored Piles.

Mr. Zhao Haolu, Cheif Engineer, Shanghai Jozo Machine & Electric Equipment Co., Ltd. Keynote
Presentation: High-Pressure Jet Grouting and Grouting Technology & Applications.

Mr. Tran Tien Dung, Deputy General Director, Thang Long Joint Stock Corporation. Design and
Construction of Large-Diameter Bored Piles in Bridge Engineering in Vietnam.

Mr. Wang Peng, Chief engineer, Shanghai Yuanfang Groundwork Engineering Co., Ltd. The Key
Technique of Diaphragm Wall Construction and Practice in Special Working Conditions.

Mr. Lin Deng, General Manager, Zhejiang Yongan Construction Machinery Co., Ltd. Application of
Large-Scale Marine Engineering Hydraulic Pile Hammers.

Mr. Do Ngoc Phong, Head of Technical Department, FECON RAITO. Large-Diameter Jet Grouting
& RAS column technologies — Advanced Solutions for Underground & Infrastructure Projects in
Vietnam.

Mr. Zhao Meixiang, General Manager, Zhejiang Zhongrui Heavy Industry Technology Co., Ltd.
High Efficiency and Energy Saving: Technical Innovation of RCD Large Diameter Drilling and
Mixing Reinforcement Equipment.

Mr. Cai Guodong, Manager, SGIDI Engineering Consulting (Group) Co. Ltd. Case Analysis of
Underground Engineering Risks and Safety Development Strategies.

Mr. Chen Ang, Technical Director, BY Civil Engineering Consulting Co. Ltd. Railway Tunnel
Construction Practice in China and Its Implications for Vietnam's Railway Development.

Dr. Nguyen Duy Quang, Head of Technical Department, FECON South. Application of Shaft
Grouting Bored Piles for High-Rise Buildings in Vietnam.

Mr. Jin Wenge, Deputy General Manager, Luoyang Jiujiu Technology Co., Ltd. Design
Optimization of Rotary Drilling Stepwise Reaming Bit for @6.3m Bored Piles in Fractured and
Hard Rock of Xihoumen Highway-Railway Combined Super Major Bridge on Yongzhou Railway.
Mr. Xiang Min, General Manager, Star-Continent Construction Limited. Typical Advantageous
Applications of the TRD Method in Domestic Foundation Excavation Support Engineering.
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Chd tich Héi cdng nghé giéng sdu, coc va mong sdu duong kinh |&n Trung qudc, 6ng Wang Huirong.
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International Summit on Large Diameter Engineering
Shafts, Piles & Deep Foundation Technologies

November 18, 2025  Me
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Giao lwu dia k{ thuat hé 2025 — Chi héi VSSMGE mién Trung
Geotechnical Exchange in Summer 2025 - VSSMGE Central Vietnam Branch

D6 Hitu Dao & Pham Van Ngoc
Truwong dai hoc bdch khoa ba Nﬁng. E-mail: dhdao@dut.udn.vn

Tém Tat

Hoi Co hoc dat va Dia k§ thuat cdng trinh Viét Nam — Chi hdi Mién trung t6 chirc Workshop: Giao lvu Dia
k{ thuat hé 2025 tai Thanh phd Da nang ngay 05 thang 07 ndm 2025. Sau khi doan di cong trwdng tham
coéng trinh thyc té thi cong coc ly tdm BTCT, chuong trinh giao luu khoa hoc cdng nghé - Workshop cé 06
bao cdo kj thuat chuyén dé. Cé hon 60 hoi viéen tham dy va tho luan rat s6i néi. TS. Nguyén Anh Diing,
Phé chi tich VSSMGE tham dy cé bai phat biéu khai mac va bai bdo cdo chuyén dé cho héi thao.

Summary

Vietnam Society of Soil Mechanics and Geotechnical Engineering (VSSMGE) - Central Branch organized a
Workshop: Geotechnical Exchange at the beginning of the summer 2025 in Da Nang City on July 5%, 2025.
After the delegation visited the construction site of PHC piles - The Workshop had 06 specialized technical
reports. There were more than 60 members attending on-site with lively discussion. Dr. Nguyen Anh Dung,
Vice Chairman of VSSMGE attended and delivered the opening speech and presented a thematic
presentation at the conference.

Hoat dong cac hdi thdo quy md nhé két hop giao lwvu dé két ndi cac hdi vién va doanh nghiép. Pay la co
hoi dé cac hdi vién & cac vung mién cé cé hoat ddong & chi hoi, giao lwvu hoc thuat, khoa hoc kj thuat, trao
déi kinh nghiém thuec tién trong linh vire Dia ki thuat cong trinh. Chi hdi Mién Trung d3 thuc hién cac hoi
thao twong ty & cac tinh khu vire Mién Trung va két néi t& chirc cuing chi héi Mién Nam ndm 2022. D& duy
tri mach cdc Workshop héi thao va giao lwu hé 2025, VSSMGE - Chi héi mién Trung t6 chirc budi hoi thdo
va gala giao luu hé ndm 2025 tai thanh phé Da Nang.

Trong chuong trinh tham quan cdng truwdng, 14h chiéu ngay 5 thang 7 ndm 2025, cac k§ sw d3 tap hop
dé di thdm du 4n thi cong coc Bé tdng ly tam tai phudng Hoa Xuan — thanh phd Ba Ning, cong trinh do
Codng ty CP Dau tu Phan Vi trinh thi cong coc va gidi thiéu thuc té sinh ddng cac budc thi cdng khac biét
V@i viéc dong ép coc bé tong ly tdm théng thudng.
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Chuong trinh Hoi thao: Phat bidu khai mac hoi thdo, TS. Nguyén Anh Diing - Phé chi tich VSSMGE d3
gidi thiéu tom tat vé cac hoat dong cla Hoi co hoc dat va dia k§ thuat cong trinh Viét Nam thoi gian qua
V@i nhidu hoat dong khoa hoc, hdi nghi héi thao va cac sé Bulletin xuat badn déu dan 6 thang 1 lan. Péng
thoi cling biéu duwong cac hoat ddng rat séi ndi cta chi hdi Mién Trung tir viéc tham gia viét bai Bulletin
dén viéc td chirc cac hoat dong workshop dé giao lwu khoa hoc cong nghé. Dé nghi chi hdi Mién trung tiép
tuc duy tri va phat huy cac hoat dong, két ndi vdi chi héi Mién Nam va hoat déng chung cta hdi Co hoc
dat va Dia ky thuat céng trinh Viét Nam VSSMGE.

O phién bao cdo cdo khoa hoc, m& dau clia TS. Nguy@n Anh Diing vdi tiéu dé “Mot s6 ton tai trong bai
toan cd két — Ly thuyét va thuc tién”, d3 trinh bay nhitng kinh nghiém trong qud trinh cong tac nghién ctru
va quan trac ltn cho khdi ddp, nén dudng cé st dung dudng tham thang dirng nhu coc cat, bac tham,
dong thoi cling chi ra nhirng ton tai trong bai toan cé két dé canh bao va goi md van dé cho nhirng ki su
dia k{ thuat ti€p tuc quan tdm va nghién clru; Ky sw Mai Triéu Quang vdi tdm huyét nghién clru vé ciu can
dé thay thé nhitng khdi dap cao trén cac dudng cao toc d3d cé bao cdo “Thiét ké cau can nhip ngan trén
hé coc 6ng véi hé thuong bo bé tong cot thép duc sdn, day la chd dé cling dwoc nhiéu ki su va doanh
nghiép quan tdm trong thai gian nay, vdi gidi phdp dé xuat thi két cdu ddm bdo ky thuét, chi phi hop ly va
quan tdm dén hiéu qua ca vong doi cha dy an tir viéc thiét ké - thi cdng dinh hinh, tién dé nhanh, khdng
phai t&n dat + cat dap trong diéu kién gia thanh cat cao nhu hién nay, khdng mat thoi gian che 1an va
khéng 1Gn thir cAp, ddm bao thodat |G khi cé |G dén, ddm bao dan sinh di lai hai bén dwdng cao t6c dé hoat
dong di lai san xudt néng nghiép...nhu vy xét cad vong doi cda du an thi day |a giadi phap hiéu qua va bén
vitng can nghién ctru tiéu chudn hda va dua vao ap dung; Phan mém “Xay dung chuong trinh Anypile dé
tinh lyc ngang cho coc trong mé hinh cau can nhip ngan”, do kj sw Dwong Quang Minh véi hon 20 ndm
tam huyét vira lam viéc vira viét code chay th(r va so sanh véi cac tiéu chuan thiét ké nén méng cong trinh
cau d3 dp dung tinh toan thi&r cho ciu can ddm ban trén hé coc ly tdm cho két qua tét va so sanh vdi cac
phan mém khac. Bdo cdo “Tudng vay tron: T Ly thuyét dén Ung dung thuc t&” cha KS. Luu Nguyén Vi
cung cong su - Cong ty Bachy Soletanche Viét Nam bdo cdo vé nhiéu du an hé dao sdu ma cong ty da tng
dung twong vay coc tron trong va ngoai nudc. Bao cdo “Cong nghé khoan ha coc BTLT cho khu vuc dia
tang, dia chat phirc tap”, cda KS. Hoang Ngoc Quéc Viét Codng ty CP Dau tu Phan Vi trinh bay véi nhiéu
dy an d3 st dung cong nghé ha coc Bé tdng ly tdm bang phuong phap khoan tron vita, sau dé an coc bé
tdng ly tdm vao bén trong, tao ra sy lam viéc gitra t6 hop vat liéu vira xi madng dat va coc bé tdng ly tAm.
Hién tai cdng ty dang thi cong cho tda nha gan 20 tang tai Pa Nang bang cdng nghé coc nay.
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MOT SO HINH ANH VE BUOI GIAO LUU

Hinh 2. Phé chu tich Héi VSSMGE, TS. Nguyén Anh Diing phdt biéu khai mac va nhdn qua lwu niém tir
lénh dao Khoa X4y dwng Cau dudng - Trwdng PH Bdch khoa — Pai hoc Ba Néng

St hing thinh g I
faip
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NEU chify NhIN o3 thuyit gy

Hinh 5. Bdo cdo vién KS. Lwu Nguyén Vi Hinh 6. Bdo cdo vién KS. Dwong Quang Minh
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OLYMPIC Co hoc toan qudéc mon Co hoc dat

Hoang Viét Hung
Truong Pai hoc Thay loi. E-mail: hoangviethung@tlu.edu.vn

Tém Tat

Bai viét trinh bay thong tin tém tat vé cudc thi OLIMPIC Co hoc toan quéc do Hdi Co hoc Viét Nam t6 chirc
hang ndm, trong d6 c6 mén Co hoc dat duoc gidng day trong cac trudng Pai hoc khdi xay dung. Tir giai
doan hinh thanh céc t6 chuyén mén Co hoc dat cho dén céc giai doan hdi nhap qudc té sau réng, van dé
giang day, hoc tap, rng dung Co hoc dat trong ky thuat xay dwng céng trinh d3 dat dugc nhiéu thanh tuu
dang ké; dap ng duwoc cho nhu cau phat trién va khang dinh vi tri then chdt trong Iinh vie xay dwng &
nuwdc ta. Cudc thi OLIMPIC Co hoc toan quéc déng vai trd quan trong trong hdi nhap, ca trong nudc gitra
cdc trudong Dai hoc va ca déi vai qudc té, |a san choi bd ich clda ca thay va trd trong qua trinh dao tao,
nghién ctru khoa hoc va phét trién &rng dung.

Mé& dau

Hang nam, c& vao trung tuan thang 5, Hoi Co hoc Viét Nam, Trung tdm huan luyén va phd bién co hoc két
hop véi Bd Gido duc va Dao tao, Trung wong Poan thanh nién céng san H6 Chi Minh lai t6 chirc mot ky thi
OLIMPIC vé cadc mdn Co hoc cho sinh vién khéi cac truong Dai hoc ki thuat trén cd nudce. Cude thi dwoc
t6 chirc & ca ba mién Bac-Trung-Nam véi su tham gia déng dado cla sinh vién khéi cac truong ky thuat.

Tinh dén nay, OLIMPIC Co hoc toan qudc d3 tradi qua 35 Ian thi, dung ra la 37 Ian thi nhung cé hai ndm
do dai dich COVID19 nén bj gidn doan. S6 lwgng sinh vién tham gia ngay cang déng, khoang 1000 sinh vién
mo&i ndm. Diéu nay cho thay sy phat trién manh mé cla cdc mon co hoc trong khdi ki thuat, déng thoi
thay rd san choi nay rat b6 ich vdi sinh vién cd nuwdc. Déi véi cac thay, dip nay con 1a co héi gap gd, giao
lwu, hoc hoi trao d6i chuyén mén, nang cao gia tri nghé nghiép cta minh.

OLIMPIC Co hoc dat 1a mdn thi dwoc dwa vao thi muén hon so vdi cdc mdn Co hoc khdc nhw Co hoc ly
thuyét, Strc bén vat liéu, Co hoc két cdu va Thay luc. Ndm thi dau tién cda OLIMPIC Co hoc P4t |a ndm
1997, tinh dén nay OLIMPIC Co hoc D4t d3 trdi qua 25 Ian thi va cling d3 nhan dugc sy Gng hd nhiét tinh
cla déng dao sinh vién. So v&i nhitng ky thi trwdc thi OLIMPIC Co hoc dat ngay cang hoan thién ca vé to
chirc va chat lvgng dé thi. Dé thi ngay cang dugrc cai ti€én va ndng cao hon va cling cé nhiéu sinh vién dat
dwoc gidi cao, tir d6 khang dinh chat lwong day va hoc d3 duoc thay déi dang ké.

Bai viét hé théng lai mot s6 thong tin lién quan dén Co hoc dat va vai trd ciia mdn hoc trong linh vuc
Dia k§ thuat céng trinh cling nhu téng hop mot sd chia sé trao ddi trong qua trinh giang day, t6 chirc va
danh gia trong thi OLIMPIC Co hoc toan quéc mdn Co hoc dét.

So lwgec lich st hinh thanh t6 hoc thuat Co hoc dat-Nén méng & Viét Nam
T6 hoc thuat Co hoc dat-Nén méng dugc thanh [4p ngay 21-02-1963 va tryc thudc Ban Khoa hoc K thuat,
thuoc Uy ban Khoa hoc nha nwdc gdbm 10 thanh vién:

e Duwong Quang Thanh - Khoa Xay dwng, Dai hoc Bach khoa Ha Noi

e Nguyén Van Quy - Khoa Xay dung, Dai hoc Bach khoa Ha Noi

e Nguyén Kim Cuwong - Khoa Mé-Dia chat-Dai hoc Bach Khoa Ha Noi

e Vi Ngoc Tung - H6i déng ki thuat-Bo Giao théng

e Nguyén Tri - Van phong k{ thuat-Bo Xay dung

e L& Quy An - Trwong Pai hoc Giao thong Vén tai

e Nguyén Van Thuy - Vién Thiét ké Thay lgi

e Hoang Thé Vinh - Vién Thiét k& Téng hop -B6 Cong nghiép nang
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e Nguy&n Xuan Man - Vién K§ thuat-Bd Giao théng
e Pham Dinh Biéu - Vién thiét ké Dan dung-Bé Kién truic

Sau d6 lai ti€p tuc bd sung thém céc thanh vién tir cac trudng Dai hoc nhu Nguyén Cong Man (Trudng
Dai hoc Thuy loi), Vii Cong Ngit, Lé Birc Thang (Trudng Pai hoc Xay dwng), Nguyén Van Quang (Truong
Dai hoc Kién truc), Bui Anh Dinh (Trwdng Dai hoc Giao théng), Pham Xuén (Vién Khao sat va thiét ké duwong
thay), Lé B4 Lwong (Pai hoc Bach khoa TP H6 Chi Minh), Nguyén Van Tho (Phan vién KH Thay lgi mién
Nam).... Trong thoi diém khai dau véi muén van khé khan, cac thay d3 cdng hién hét sirc minh cho sy
nghiép khoa hoc va dé lai nhiéu thanh tyu khoa hoc cho thé hé ndi ti€p. Co thé ké dén mdt trong s6 rat
nhiéu cuén sdch quy ma nhiéu thé hé ky sw xay dwng d3 duoc hoc tip va cac thay dé lai cho thé hé sau
ti€p tuc nghién clru, phat trién nhu cuén Co hoc dat (1970) cta cac thay Lé Quy An, Nguyén Cong Man,
Nguyén Van Quy. Cé rat nhieu cudn sach khac khong thé néu hét trong pham vi bai viét nay.

1R QUY AN NGUYEN CONG MAN - NGUTEN VAN QU1

, : CO HOC DAT
CO HOC DAT

Ha Ngi-1970
NHAXUAT BAN DAI HOC VA TRUNG HOC CHUYEN NGHIEr

Hinh 1: Cuén Co hoc dat kinh
| dién cda nhitng ném 1970

DO BANG - BUT ANHDINH - VO CONG NGT

-
~

BAI TAP

A TAL CO HOC PAT

CO HOC DAT

Ha N¢i-197

th

Hinh 2: Cuén Bai tdp Co hoc
dét ném 1975

NHA XUAT BAN DA HOC VA TRUNG ROC CHUYEN NGIg P
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Co hoc dat trong Pia ky thuat xay dwng va médt sd dic diém ndi bat trong giang day hién nay

Muc tiéu xay dwng hién dai la nhitng cong trinh cé quy md 1&n, chinh vi thé viéc sir dung dung dan céc
dinh luat cha Co hoc dat cé y nghia dac biét trong xay dung cong trinh. Gido sw Xu-té-vich d3 viét nhirng
nhan xét: “Co hoc dat d3 dua trén nhirng dinh luat cla co hoc ly thuyét, cling nhu trén nhirng tinh quy
luat co hoc xay dung cla vat liéu bién dang dong thoi b6 sung thém nhirng quy ludt mé ta tinh chat do
tinh phan vun cla dat gy ra nhu tinh nén Iin, tham, chéng truwot thi d3 xem dat |3 vat thé phan tan ty
nhién trong mé&i quan hé khang khit vai diéu kién hinh thanh va tuong tac day dd véi méi trudong dia vat
ly xung quanh, nhu vay ching ta d3 xay dung duwoc co s& khoa hoc cia mén Co hoc Pat”[3]... “Vai tro cua
mon Co hoc dat |a to 1&n, c6 thé so sanh vdi vai trd cia mon Strc bén vat liéu, khong cé kién thirc vé Co
hoc d4t thi khdng thé thiét ké an toan dwoc cac cdng trinh xay dung hién dai, d3c biét |a nha cao tang”[3].

Thoi diém hién tai, cac treong Dai hoc khdi ki thuat xay dung & Viét nam van gidng day mon Co hoc
dat theo hudng két hop gilra kién thirc kinh dién va hién dai, cac thay yéu cau hiéu dung, du vé mén hoc.
Cac dinh nghta, khai niém, ky hiéu va ndi dung mdn hoc theo xu hudng hdi nhap qudc té siu rong, dam
bao cho céc ki su khi ra trudng cé thé ti€p can ngudn hoc liéu qudc té hay cic cong bd qudc t& mét cach
thuan lgi va gan giii hon.

Giang day dap &ng yéu cau ngudi hoc tire la dap irng dac thu chuyén nganh, dic thu céng trinh, dat
chiu tai trong tinh hay tai trong dong, cong trinh ndi hay céng trinh ngdm, céng trinh thay, bién hay cdng
trinh giao théng... K&t hop ly thuyét véi thuc nghiém, thi nghiém, va thuc hanh. Giang day mén hoc Co
hoc dat bang tiéng Anh cho cdc sinh vién thudc chwong trinh tién tién, k&t hop dich thuat va gidi thiéu
sach, tiéng Anh chuyén nganh trong linh virc Co hoc dat cho sinh vién cédc nganh cong trinh.

Giang day dap (rng yéu cau cong nghé thi cdng, do dac thu thiét bi thi céng, tang tai tinh hay déng,
nhanh hay chdm ... ma &ng x& co hoc cla vat liéu dat can phai phu hop vai thiét bi thi cong.

Giang day dap &rng yéu cau thoi ky cdng nghé 4.0, mé phong s6 dugc thue hién réng rai & cac loai hinh
céng trinh thuc t€, hién nay kha nhiéu phan mém thuwong mai trong linh vuc dia ki thuat Xay dung va
duogc sir dung kha réng rai va pho bién trén toan thé gidi. Tai Viét nam cdc bd phan mém nhu GEO-STUDIO,
PLAXIS, GEO5, ROCKSCIENCE... d3 tr& nén phd bién va nhiéu don vi d3 s& hiru phién ban c6 ban quyén. Vi
vay dé cé két qud mo phdng t6t thi kién thirc co s, kinh dién van 13 yéu t6 quyét dinh. Phan tich téng thé
mo& phong bai todn cong trinh 1a mot sw tdng hop nhiéu yéu t6, chang han mé hinh vat liéu twong thich
vdi qua trinh md phong, twong tac két cdu cong trinh, tiéu chudn bén va pha hoai vat liéu, mat cat hinh
hoc céng trinh 1a nhirng phan tich quan trong cta nguoi ky su.
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Hinh 4. Mét khda hoc ngdn han vé phdn mém GEO-SLOPE.

Quan ly di¥ liéu, sé chia thong tin trén hé thong dit liéu chung théng qua mang néi bé hodc mang quéc
té. K&t hop trao d6i hoc thuat va chuwong trinh giang day. Hinh 5 13 héi thao quéc té cdc nwdc ASEAN vé
xay dung hé théng quan ly di¥ liéu theo thoi gian thuc dé phong chéng trwot & dat va tham hoa thién tai,
ing dung thiét bi cong nghé trong lién mang (loT) tai Chiang Mai va Bangkok Thai Lan vao thang 3/2018.

Landsllde Prfparedness in ﬂlf ASEAN{ Memb%r S‘tates
A Data Fusion Approarh to Real tuneMomtnrmg System

Hinh 5. Héi thdo quéc té vé trng dung thiét bi céng nghé phong chéng truot 16 déat

NG6i chung & thoi diém hién tai, mirc d6 gidng day va hoc mén hoc Co hoc dat da dwoc nang cao 1én
tam mdi, thé hién & da dang nganh, da dang &rng dung trong nhiéu linh vuc va tiép can &rng dung loT dé
két ndi, chia sé théng tin, dy bdo s&m rui ro thién tai.

Cé thé noi, Co hoc dat 1a kién thire cot 18i trong Dia k§ thuat xay dwng hay ndi cach khéc |a cét 18i cha
bia ky thuat &ng dung trong xay dwng da dang cong trinh ma hién nay thwong goi la bia ky thuat cong
trinh.
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Trong nhirng ndm gan day, Dia k§ thuat cong trinh Viét Nam d3 cé nhirng phat trién vuot bac trong
nhiéu linh vic nhv Dao tao, Hop tac qudc té, Nghién ctru khoa hoc va Chuyén giao cdng nghé, hoan thién
hé théng an pham nhu tap chi, sach, quy trinh quy pham. Cac chuyén gia Dia ki thuat Viét Nam d3 chd
ddng ti€p can cdng nghé va lam chu nhiéu cdng nghé hién dai. Cac hoat ddng nay dwoc héi tu, trao doi va
chuyén giao, théng qua Hoi Co hoc dat va Dia k§ thuat cdng trinh Viét Nam.

Vai tro ctia OLIMPIC Co hoc toan quéc mén Co hoc dat trong dao tao, nghién ctru khoa hoc

Nhan thire duwgc mirc dd quan trong ciia mon hoc khoa hoc co ban Co hoc dat, mdn nay da dwoc Héi Co
hoc Viét nam dwa vao la mot mén thi trong OLIMPIC Co hoc toan qudc tir nam 1997. Trai qua 25 ky thi,
mon thi Co hoc dat duwoc sy Ung hd manh mé cla nhiéu trudng Dai hoc khdi xay dung trong ca nuwdc.
Trung binh mbi ndm, cé 25 truwdng dai hoc trong ca nwéc tham duy thi mén Co hoc dat vai s6 sinh vién dai
dién khoang tir 150 dén 200 sinh vién.

Céac trwong déu td chirc 6n luyén cho cdc em sinh vién trong khoang thoi gian ba thiang véi thoi lwong
khoang 100 tiét dén 150 tiét, chwong trinh dugc thuce hién theo dé cvong dugc ban té chire thi cdng bé
trén Website clia HOi Co hoc. Thong qua thoi gian 6n luyén, kj ndang mon hoc cla cac ban sinh vién duoc
cai thién rat nhiéu va tao duoc sy dam mé cla cac em trong hoc tap va phan dau sau nay. Cé nhirng bai
tap, moi lan gidi cdc em lai cdm thay su thay d6i, gidi [an hai d3 hi€u hon [an mét, giai 1an ba hiéu hon lan
hai... sw 6n luyén da chuyén dan tir lwvgng thanh chat va gitp cho cdc em cé ky nang tét hon.

Dai v&i cac thay co hoat ddng chuyén mén va gidng day, san choi OLIMPIC |a noi gap g8, trao ddi kinh
nghiém giang day, trao ddi chuyén mén. Théng qua cudc thi ndy ma cé sy théng nhat vé céc tir chuyén
mon trong giang day Co hoc dat trén ca nwdc. Do ddc thu ngudn tai liéu bién dich trwdc day tir nhiéu nuéc
khac nhau dan dén khong théng nhat mat sé tir chuyén mon, chang han nhu trong lvong riéng, khéi luvong
riéng, trong luvgng don vi thé tich, khéi lwvgng don vi thé tich, dung trong... nay d3 dwoc thdng nhat va
chinh xdc lai. Sy théng nhat vé tir nglt chuyén moén dem lai hiéu qua rat 1&n trong viéc thdng nhat tir
chuyén mén trong hé théng quy pham, tiéu chuan, quy chuan hién hanh thudc linh vuc Dia ki thuat cong
trinh.

Sy dong gdp nhiét tinh cha cac trwdng khi xay dwng dé thi d3 giip ban t6 chirc biét dugc thdng tin vé
cap do6 giang day mon Co hoc dat & cac trudng, théi quen dung tir chuyén mén cling nhu quan diém giang
day cua cac thay cd, day la thong tin rat quy dé c6 dwoc nhirng diém thong nhat gidng day trén toan quéc.
Pong thoi, rat nhiéu dé thi hay va phong phu vé ndi dung dugc cac thay co tu bién soan hodc bién dich
tir sdch nudc ngoai 1a ngudn hoc liéu rat quy trong dao tao va tiép tuc pho bién Co hoc dat trong tng
dung thuyec té.

Két ludn

OLIMPIC Co hoc toan quéc mén Co hoc dat d3 trai qua 25 ndm t6 chirc thi cho sinh vién, day 1a hoat dong
b6 ich trong dao tao, nghién ciru khoa hoc va &ng dung. Mét ky thi mang lai hiéu qua cho ca ngudi hoc va
ngudi day, ndng tdm chuyén mon va sy théng nhat gidng day trén ca nuéc. Cling thdng qua cudc thi nay,
tim dugc nhiéu tai nang khoa hoc thuc sy cho dat nuwdec.

Nhin lai 25 ndm OLIMPIC mén Co hoc déat, xin dwoc tri 4n cdc nha khoa hoc 130 thanh d3 cd nhiéu dong
gbp vai phong trao giang day va thi OLIMPIC qudc gia nhu ¢6 GS.TS Vi Cong Ngit (Trwdng Dai hoc Xay
dung), cd GS.TSKH Cao Van Chi (Trudng Pai hoc Thay lgi), ¢cd GS.TS Phan Trudng Phiét (Trudng Dai hoc
Thay loi), GS.TSKH Nguyén Van Quang (Truong Dai hoc Kién tric), GS.TSKH Bui Anh Dinh (Truong Pai hoc
Giao thoéng Van tai) va nhiéu thay cd khac...

Cac trudng Ban chuyén mén Co hoc dat qua cac thoi ky (tinh tir 1997):
e (& GS.TS Vi Codng Ngir, Trwdng Dai hoc Xay dung, Trudng Ban cadc ndm 1997-1998-1999-2000
e (& GS. TSKH Cao Van Chi, Truerng Dai hoc Thay lgi, Trwdng Ban cdc nam 2001-2002-2003-2004
e PGS.TS Vuwong Van Thanh, Trwdng Pai hoc Kién tric, Trudng Ban cdc ndm 2005 dén 2016
e PGS.TS Hoang Viét Hung, Trwdng Dai hoc Thay loi, Téng Thu ky HOi Co hoc dat va Dia ki thuat Cong
trinh Viét Nam, Trudng Ban cac ndm tir 2017 dén nay.
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Nhirng ndm kh&i dau OLIMPIC mén Co hoc dat (1997), s6 trwdng tham gia thi la 5 trudng va téng so
35 sinh vién tham dy. Nhwng dén ndm 2025, s truwdng tham gia thi 13 21 truwdng va 191 sinh vién tham
dy, lwgng tdng déu cda sinh vién tham gia khodng 15% moi nam. Nhu vay cho thay mdrc d6 tiép can vé
chuyén mon, tdm quan trong clla mén hoc va sy hap dan clia mén thi da dwoc danh gia cao.

Tai liéu tham khao

[1] GS.TS Nguyén Cong Man (2022) Lich st H6i Co hoc dat va Dia ky thuat cong trinh

[2] C4c ky yéu OLIMPIC Co hoc toan qudc tlr nam 1997 dén nay

[3] R. Whitlow - Co hoc dat-Ban dich clia Nguyé&n Uyén, Trinh Van Cwong-Nha Xuat ban Gido duc (1996).
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H6i Co hoc dat va Dia ky thuat cong trinh Viét Nam tham quan hién
trwdng cdng trinh gia c6 dap HO Kéo Coi tai tinh Thai Nguyén

V@ Anh Tuan
Hoc vién Ky thudt qudn sw. E-mail: vuanhtuan@mta.edu.vn

Ngay 17/6/2025, doan can b, hdi vién cta Hoi Co hoc dat va Dia ki thuat cdng trinh Viét Nam (VSSMGE)
do Tién si Phung Brc Long — Cha tich Héi lam trwdng doan d3 cé chuyén tham quan hién trudng cdng
trinh gia c6 dap HO Kéo Coi tai tinh Thai Nguyén (huyén Nari, tinh Bic Kan cii) d& tim hiéu vé cdng nghé
mai trong linh vure xay dwng lan dau tién duoc dp dung tai Viét Nam, dé la Cdng nghé Press-in dang khoan
cat.

Cong nghé Press-in 1a mot giai phap kj thuat méi duogc sir dung dé thi cdng ha coc vao nén dat bang
lue ép tinh, gitp giam thiéu viéc gay tiéng 6n va chan déng trong qua trinh thi cdng. Hinh 1 mé ta co ché
hoat dong ciia may ép coc Press-in dang “di trén coc”.
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P

Trong luomg coc

Irong luong may
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)
=
=
=
=
=
|
g
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Sirc khang xuyén

Sirc khing tai khoa liéa ket Sire khang mili Sire khine tai Trong lugmg coe |
Ma sat thin khoa lién két

| Sure khang do lye hut ) Stre khang mii /t t 1 t

Hinh 1. Co ché hoat déng clia may ép coc Press-in dang “di trén coc”.
(Ngubn: International Press-in Association, Press-in Retaining Structures: A Handbook, 2021)

Phuong phép thi cong coc bang Cong nghé Press-in khdng chi dp dung duoc cho cac nén dat cét, dat
sét nhu cac phuong phap thi cong truyén théng ma con cé thé dp dung déi vdi cac nén dat, da cing,
nhirng nén cd vat can ngdm nhu cac khdi bé tdng c6t thép. DB véi nén dat, da cirng hodc cd vat can ngam,
phuong phdp Press-in st dung gidi phap phun nuwdc cao ap hodc céc ludi khoan cat dé hd tro qud trinh
thi cong ha coc (Hinh 2 va Hinh 3).

Codng nghé Press-in da dugc dp dung thanh cong trong linh ve xy dwng & nhiéu qudc gia trén thé gidi
nhuw Nhat Ban, Anh, My, Ha Lan, Canada, Brazil, Australia, Singapore, Thai Lan, Malaysia... Pay la lan dau
tién Cong nghé Press-in dang khoan cat dwoc ap dung tai Viet Nam dé khac phuc sy ¢ hv hdng dap HO6
chra nuwédec Kéo Coi tai tinh Thai Nguyén.
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Voi phun nuée

Déu phun nude -

Hinh 2. Phuong phdp Press-in dang phun nwéc cao ap.

(Ngudn: International Press-in Association, Press-in Retaining Structures: A Handbook, 2021)

Dong co khoan

Cudn 6ng phun nuée

Ong chéng

Ludi khoan cit _— : g ! | B

Hinh 3. Phwong phép Press-in dang khoan cét.
(Nguén: International Press-in Association, Press-in Retaining Structures: A Handbook, 2021)

Dap HB chira nwdc Kéo Coi bi su cb nirt v, rod ri nudce. Do dia chat nén dat phirc tap nén cac phuong
phap gia cd, chéng tham truyén théng khéng hiéu qua. Vi vay, cadc chuyén gia Nhat Ban d3 nghién ctru,
duwa ra giai phap st dung Cong nghé Press-in dang khoan cat dé sira chita, khac phuc sy c8. Cong ty C6
phan HOPE E&C, don vi truc tiép thi cong cong trinh, mi cdc chuyén gia, cdc nha quan ly trong linh vuc
xay dwng tham quan, truc tiép chirng kién viéc ap dung Cong nghé Press-in dang khoan cat dé khac phuc
sy ¢d tai hién trudng HO chira nudc Kéo Coi. DAy 1a mdt co hdi quy bau dé tryc tiép tim hiéu vé Cong nghé
Press-in tai Viét Nam. Vi vdy, VSSMGE d3 huédng (rng nhiét tinh 1o moi tham tir phia Cong ty C6 phan
HOPE E&C va t6 chirc doan tham quan hién trudng (Hinh 4).
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Bac Kan, June 17th 2025 l

Hinh 4. Doan can bd, hoi vién cia VSSMGE tham quan hién trwdng H6 Kéo Coi.

Duéi day 1a mét s6 hinh anh thi cdng tai cdng trinh:




Ban Tin Hol * VSSMGE Bulletin

Hinh 5. M6t s8 hinh anh thi cong tai cong trinh.

Truc tiép tham du budi gidi thiéu vé du an khac phuc sy ¢8 va chirng ki€n qua trinh thi cong tai hién
trudng, doan can bo, héi vien VSSMGE khong chi ti€p thu duwoc kién thirc méi trong qua trinh thiét k€,
giai phap céng nghé tién ti€n ma con tryc ti€p chirng ki€én quad trinh kiém soat chat lwgng thi cong céng
trinh cta nha thau xay dwng dén tir Nhat Ban.
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GOC NGHIEN CU'U KHOA HOC

3D analysis of piled raft foundation for settlement and safety factor
under varying conditions

Tinh todn 3D d6 1Gn va hé s an toan ca mong bé coc trong cac diéu kién khac nhau

Lé Ba Vinh

Trwong Pai hoc Bdch khoa, Bai hoc Quéc gia Thanh phé H6 Chi Minh. Email: lebavinh@hcmut.edu.vn
Tran Van Tuan

Khoa Xdy duwng, Truwong Bdch khoa - Bai hoc Cén Tho. E-mail: tvtuan@ctu.edu.vn

Truvong Quynh Nhw
Khoa Ky thudt Xdy dwng, Truong Pai hoc Kasetsart. E-mail: tquynhnhu29@gmail.com

Nguyén Tuan Thong
Truong Pai hoc Can Tho. E-mail: thongM4223019@gstudent.ctu.edu.vn

Abstract

Piled raft foundation is commonly used for many foundations particularly in heavy structures. This study
investigates the effects of pile configuration, length, and load type on the bearing capacity, settlement,
and safety factor of piled raft foundations in two layers of clayey soil in Ho Chi Minh City, Vietnam. A
three-dimensional finite element analysis was performed using Plaxis 3D with a Mohr-Coulomb model
under a 100 kPa vertical load. The model of piled raft with 70 piles and raft size of 20 m x 100 m was
considered for three configurations and other effects. The results indicated that at 0.02 m settlement, the
bearing capacities for regular, staggered, and 3-row configurations were 185.9 MPa, 165.3 MPa, and
86.3 MPa, respectively. Corresponding factor of safety were 30.75, 29.85, and 8.61, with settlements over
2 years being about 0.046 m for regular and staggered, and 0.162 m for 3-row. Furthermore, increasing
pile length from 20 m, 30m to 50 m improved bearing capacity from 83.09 MPa to 176.3 MPa, reduced
settlement from 0.98 m to 0.51 m, and increased safety factor from 12.90 to 24.59. The effect of vertical
loading and combined vertical (100 kPa) and horizontal (200 kPa) loading, settlement in 15000 days
increased significantly from 0.69 m to 7.00 m, and the factor of safety at 0.2 m settlement dropped from
5.409 to 3.402. This study highlights the importance of design parameters in piled raft performance and
provides insight into optimizing foundation behavior under different conditions.

Keywords: 3D analysis, piled raft foundation, safety factor, settlement

Tém tat

Mdng bé coc thudng dugc sir dung cho nhiéu loai mong, dac biét |3 trong cac cdng trinh I&n. Nghién ctru
nay khao sat dnh huwdng cha ciu hinh coc, chiéu dai va céc loai phan bé tai trong dén strc chiu tai, do lun
va hé sé an toan cla méng bé coc trong hai |&p dat sét tai thanh phé H6 Chi Minh, Viét Nam. Phan tich
phan t& hitu han ba chiéu dwoc thuc hién bang si dung Plaxis 3D v&i md hinh Mohr-Coulomb dudi tai
trong thang dirng 100 kPa. Md hinh mdng beé coc véi 70 coc va beé kich thwdc 20 m x 100 m dugc xem xét
cho ba dang cau hinh b6 tri coc va cac diéu kién khac nhau. K&t qua chi ra rang tai do 1in 0,02 m, strc chiu
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tai cla ciu hinh déu, so le va 3 hang lan luot 1a 185,9 MPa, 165,3 MPa va 86,3 MPa. Hé s6 an toan |a 30,75,
29,85 va 8,61 twong trng vdi dd lin trong 2 nam |a khodng 0,046 m d6i vdi coc déu va coc so le, va 0,162m
ddi véi coc 3 hang. Hon nira, viéc tdng chiéu dai coc tir 20m, 30m lén 50m d3 tang strc chiu tai tir 83,09
MPa |én 176,30 MPa, gidm d6 Iun tir 0,98m xudng 0,51m, va ting hé sb an toan tir 12,90 &n 24,59. Anh
huwdng cla tai trong thang dirng va tai trong két hop thang dirng (100kPa) va ngang (200kPa), d6 lun trong
15000 ngay tdng dang ké tir 0,69m I&n 7,00m, va hé s& an toan tai do lun 0,2m gidm tir 5,409 xuéng 3,402.
Nghién ctru nay nhan manh tam quan trong cla cac thong so thiét ké doi vai hiéu suat cda bé coc va cung
cap théng tin chi tiét vé t6i wu hda dnh hwdng cla nén méng trong cac diéu kién khac nhau.

Keywords: Phan tich 3D, mdng bé coc, hé sé an toan, dd lun

Introduction

Piled raft foundations have emerged as an effective and economical solution for supporting heavy
structures, particularly in soft or heterogeneous soils where traditional shallow foundations may fail to
meet performance criteria. The concept integrates both the piles and the raft to share the applied loads,
thereby enhancing bearing capacity and reducing settlement (Poulos, 2009). While the raft provides a
large contact area with the soil, piles contribute additional stiffness and control differential settlement,
making piled raft foundations advantageous for high-rise buildings, bridges, and offshore structures
(Horikoshi & Randolph, 1999).

Numerous studies have investigated the behavior of piled raft foundations under various conditions.
Factors such as pile configuration (including number, spacing, and layout), pile length, and type of loading
(vertical, horizontal, or combined) significantly influence the performance of the system (Mandolini et al.,
2005; Nguyen et al., 2013; Nasr and Sorour, 2016). However, many of these studies rely on simplified
analytical or two-dimensional numerical models, which may not capture the full interaction mechanisms
in three dimensions.

With the advancement of computational tools, three-dimensional finite element (3D FE) analysis has
become a powerful method to model the complex soil—structure interaction in piled raft foundations
more realistically. It allows for the detailed evaluation of bearing capacity, settlement behavior, and safety
factors under various design configurations and loading scenarios (Lee and Jeong, 2010). Quang et al.
(2021) investigated the effect of settlement on piled raft foundations for high-rise buildings in Ho Chi
Minh City using Plaxis 3D. Modak and Singh (2022) investigated the influences of pile number, pile spacing,
pile length, and loading intensity on the settlement using an analysis method with the Plaxis 3D software.
Additionally, numerical models based on a 3D FE analysis were used to identify optimum design
parameters of piled raft foundations (Alesmael and Ekmen, 2025).

The parametric factor was formulated based on the relationship between the impedance of the piled
raft, and the pile foundation obtained by parametric numerical analyses in the frequency domain. This
study aims to conduct 3D FE analysis to investigate the effects of pile configuration, pile length, and load
type on the bearing capacity, settlement, and safety factor of piled raft foundations of Ho Chi Minh city.
The findings are expected to provide deeper insights into the optimal design of piled raft foundation and
enhance the understanding of their performance under different engineering conditions.

3D Finite element modeling

Material Properties

Two layers of clayed soils were modelled in the standardized Mohr-Coulomb model under undrained type.
The soil properties were mostly obtained from borehole investigations conducted in Ho Chi Minh City.
Both total stress analysis (TSA) and effective stress analysis (ESA) parameters were obtained from triaxial.
The elastic modulus (E') values of ESA data were then determined using Eq. (1). Table 1 summarizes the
material parameters used in the analysis.
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Table 1 Soil and foundation structure parameters
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Parameter Unit Soil 1 Soil 2

TSA ESA TSA ESA
Unsaturated Density Yunsat (kN/m®) 20.25 20.25 19.93 19.93
Saturated Density Ysae (kN/m?) 20.25 20.25 19.93 19.93
Elastic Modulus Es (Pa) 8.33 - 39.44 -
Elastic Modulus E’ (MPa) - 474 - 6.81
Poisson’s ratio v 0.35 0.30 0.35 0.30
Cohesion Crer (kN/m?) 136.0 9.80 162.0 4.2
Friction angle o (°) 3.09 28.0 2.47 31
Dilation angle W (°) 0 0 0 0
Permeabilities k (m/day) 5.50x1073 8.64x1073

TSA: total stress analysis; ESA: effective stress analysis

The raft was simulated using a plate element with a thickness of 2.0 m. The piles were modeled as
embedded beam elements with a diameter of 1.0 m and a length of 30 m. The pile-soil interaction at the
pile skin and the pile toe was considered to be layer-dependent. Furthermore, both the raft and pile
materials were considered linear elastic with a rigid connection between them. The geometric
configurations of the piled raft evaluated in the analysis are shown in Table 2.

Table 2 Properties of piled raft foundation

Parameter Unit Pile Raft
Unit weight v (kN/m?3) 0 0
Elastic Modulus Es (MPa) 3.0x10% 3.0x10%
Poisson’s ratio v - 0.15
Pile length L (m) 30.00 -
Number of piles n 70.00 -
Diameter d(m) 1.00 -
Thickness T(m) - 2.00

Modeling of Piled Raft Foundation

A 3D FE-analysis was performed using Plaxis 3D to investigate the behavior of piled raft foundations
subjected to a vertical load of 100 kPa. The analysis was conducted with a medium mesh and the
SK_0S procedure for initial stress generation. The typical 3D model implementation is indicated in Fig. 1.
The model dimensions were set at 300 m (length) x 220 m (width) x 100 m (height). The model boundaries
were fixed at the bottom and sides, preventing displacement in all directions. The total finite element
mesh consisted of 8,416 elements and 15,947 nodes. The water level was assumed to be located at the
ground surface.

The piled raft system consisted of a rectangular raft measuring 20 m x 100 m with a thickness of 2.0
m, supported by 70 piles with a length of 30.0 m. Three different pile arrangements were examined to
investigate the influence of geometric configuration on the behavior of the piled raft foundation system.
Fig. 2 shows the detailed different geometric configurations including regular, staggered and 3-row
configurations.
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Fig.1 Typical 3D modeling in Plaxis 3D

Later, the initial analysis was extended by investigating three different configurations for the piles to
specifically consider the effect of pile length and load type on the bearing capacity, settlement, and factor
of safety of the piled raft foundation. This research explores various scenarios of pile length and dimension
to determine the load contribution under an applied vertical loading of 100 kPa.

The analysis also investigated the effects of varying pile length (20 m, 30 m, and 50 m) and load type,
including a dedicated vertical load of 200 kPa and a combined vertical and horizontal load (100 kPa vertical
and 100 kPa horizontal).

(a) Regular (b) Staggered (c) 3-row configuration

Fig.2 Three types of configurations

Results and Discussions
Effect of Configuration on Piled Raft
Bearing capacity

Fig. 3 indicated the variation in bearing capacity corresponding to a uniform settlement of 0.02 m for the
three different pile configurations. The results show a significant difference in performance among the
configurations. The regular configuration achieved the highest bearing capacity at 185.9 MN, followed by
the staggered configuration at 165.3 MN, while the 3-row configuration demonstrated the lowest bearing
capacity of 46.3 MN.
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Fig.3 Bearing capacity of piled raft in three configurations

Fig.4. indicates the failure zone corresponding to the ultimate bearing capacity load. The failure zone
was taken as the total principal strain. It showed the developed failure zone without bottom and both of
side boundaries. The results demonstrated that the bearing capacity was not affected by the boundary

conditions.
Total principal strain £, (scaled up 50.0 times) Total principal strain £; (scaled up 50.0 times)
Maximum value = -0.01178*107 Maximum value = -0.01020*10-
Minimum value = -0.1822 Minimum value = -0.2818
(a) Regular (b) Staggered
[*107]
0.00
-80.00
-160.00
-240.00
-320.00
< -400.00
| -480.00
X -560.00
-640.00
Total principal strain £; (scaled up 50.0 times)
Maximum value = -0.01439*10-
Minimum value =-0.1821
(c) 3-row configuration Fig.4 Failure zone (total principal strain)

Settlement

The settlements of regular and staggered piled arrangements within 2 years were about 0.046 m while
about 0.162 m for the 3-row arrangement, as shown in Fig.5. These results emphasize the importance of
pile arrangement in controlling time-dependent settlement behavior in piled raft foundations.
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Factor of safety

The factor of safety of the regular, staggered and 3-row configurations were 30.75, 29.85 and 8.61
respectively, as indicated in Fig. 6.
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Fig. 5 Settlement of piled raft in three configurations Fig. 6 Factor of safety in three configurations

Parametric Study

The behavior was evaluated of a piled raft for the foundation by analyzing varying the length of piles, and
load type include vertical with 200 kPa and horizontal combined vertical applied loads.

Effect of the length of piles

Fig. 7 shows the relationship between pile length and bearing capacity at a settlement of 0.02 m. The
results clearly show that the bearing capacity increases significantly with longer pile lengths. The piled
length was changed from 20 m, 30 m and 50 m, the bearing capacity were 83.09 MPa, 125.05 MPa and
176.33 MPa, respectively.
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2, 2000
=
£ 1500
(|
1000
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0.00 020 040 0.60 0.80 1.00 120 140 1.60 1.80 2.00 220
Settlement (m)

Fig. 7 Effect of piled length on bearing capacity
On the other hand, the settlements in 1200 days decreased 0.98 m, 0.72 m and 0.51 m with increasing
pile length of 20, 30 and 50 m, as shown in Fig. 8. While the factor of safety was increased as 12.90, 13.29

and 24.59 respectively (Fig. 9). Therefore, the longer pile was most reasonable to achieve the minimal
settlement.
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Fig. 8 Effect of piled lengths on settlement Fig. 9 Effect of piled length on factor of safety
Effect of load type

The results from the effect of applied load include vertical load of 200 kPa and combined horizontal —
vertical loads of 100 kPa are shown in Fig. 10 and 11. Under vertical loading alone, settlement was 0.69
m. When combined vertical and horizontal loads were applied, settlement increased to 0.72 m. The factor
of safety at settlement of 0.2 m decreased from 14.45 to 13.20 (Fig. 11).
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Fig. 10 Effect of horizontal and vertical load on Fig. 11 Effect of horizontal and vertical load on
settlement factor of safety
Conclusion

In this study, 3D FE analyses were conducted to evaluate the performance with different configurations,
pile lengths, and loading conditions of piled raft foundations in Ho Chi Minh City, Vietnam. The bearing
capacity, settlement, and corresponding factor of safety were analyzed in detail. The main conclusions:

The regular and staggered configurations provided higher bearing capacity (up to 185.9 MPa) and
lower settlement (approximately 0.046 m) than the 3-row configuration. Increasing the pile length from
20 m to 50 m significantly improved bearing performance and safety, while reducing settlement. Under
combined vertical and horizontal loading, the settlement increased from 0.69 m to 7.00 m, and the safety
factor dropped from 5.409 to 3.402 compared to vertical loading alone.

This study highlights the importance of considering both pile arrangement and pile length when
designing piled raft foundations. Furthermore, since combined vertical and horizontal loading conditions
lead to higher settlement and lower safety of factor, horizontal loads should be explicitly included in
practical design to ensure stability and structural safety.
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Tém Tat

Nghién clru trinh bay gidi phap lua chon s6 liéu tru dat xi mang (CDM) cho hé dao cé twong clr Larsen
trong diéu kién dat yéu khu vuc Nha Be, TP. H6 Chi Minh. Mang no-ron truyén thang (MLP) duoc huan
luyén trén 1.065 mau cap phdi va chi tiéu dat dé du doan cwdong d6 nén khdng thoat nwéc (MAE = 138,9
kPa; RMSE = 361,4 kPa; MAPE = 38,9%), trong d6 gid tri qu du bao (= 0,97 MPa) duwoc tich hop vao PLAXIS
2D dé mo phéng phwong an CDM vdi ty 1€ gia cd 25%, coc dudng kinh 1 m, dinh =6,7 m va miii -14,7 m
theo gia thiét nén tuong dwong. So véi nén chua gia ¢d, md phdng cho thay chuyén vi ngang I&n nhat cla
tuong gidm tir 0,3843 m xudéng 0,05471 m (= 85%), md-men ubn cuc dai gidm tir ~773,3 kNm/m xuéng
~109,2 kNm/m (= 86%), luc nén I&n nhat trong thanh chéng gidm tir ~1783,8 kN xuéng ~506,44 kN (=
72%), lin nén ngoai ho gidam tir ~0,3411 m xudng ~0,05234 m (= 85%) va trbi day tir ~0,3021 m xudng
~0,0205 m (= 93%). Gidi phap dong thoi hd trg sang loc nhanh kich ban va téi wu phwong &n CDM, giam
dang ké nhu cau thi nghiém. Céc két qua nghién clru nay cé thé tham khao dé danh gia chi phi khi gia cd
bang CDM véi st dung twdng vay barret, qua dé dinh huéng lwa chon phwong an hiéu qua kinh té.

Abstract

This study presents an approach for selecting CDM data for excavations supported by Larsen sheet piles
under the soft-soil conditions of Nha Be. A feedforward neural network (MLP) was trained on 1,065
samples of mix proportions and soil indices to predict the undrained compressive strength (MAE = 138.9
kPa; RMSE = 361.4 kPa; MAPE = 38.9%). The predicted strength value (= 0.97 MPa) was then integrated
into PLAXIS 2D to simulate the CDM scheme with a 25% improvement ratio, 1-m column diameter, top
elevation -6.7 m, and toe elevation -14.7 m, based on the equivalent-ground assumption. Compared with
the untreated ground, the simulations show that the maximum lateral wall displacement decreases from
0.3843 m to 0.05471 m (= 85%), the peak bending moment decreases from ~773.3 kNm/m to ~109.2
kNm/m (= 86%), and the maximum axial force in the struts decreases from ~1783.8 kN to ~506.44 kN (=
72%). The ground settlement outside the excavation decreases from ~0.3411 m to ~0.05234 m (= 85%),
while base heave reduces from ~0.3021 m to ~0.0205 m (= 93%). The method also supports rapid scenario
screening and optimization of the CDM solution, significantly reducing the need for laboratory testing. The

35


mailto:dthai@hcmut.edu.vn
mailto:hoang.leminh03@hcmut.edu.vn
mailto:nhut.tran03@hcmut.edu.vn

- Ban Tin Hoi * VSSMGE Buletin

results serve as a basis for the cost-assessment problem when comparing CDM improvement and Barrette
diaphragm walls, thereby guiding the selection of the economically efficient option.

Keywords: tru dat xi mang (CDM), hé dao Nha B, mang no-ron MLP, phuong phap phan t& hitu han,
bi€n dang twdng clr Larsen

Pat van dé

Khu virc Nha Bé, Tp H6 Chi Minh phat trién trén tram tich Holocene mém—rat mém, cé strc khang/kha
nang chiju tai thap, khién nén dat dé bién dang va kém 6n dinh khi thi cdng hd dao hoidc cong trinh ngam
(Ngo et al. 2021). o quy md dé thi, hién tugng lGn mat dat tai TP.HCM d3 duoc dinh luvgng bang ky thuat
INSAR (PSI/DS-InSAR): phan tich chudi anh ALOS (2006—2010) cho thay téc dé Iun trung binh khoang -8
mm/nam, cuc dai xap xi =70 mm/nam, tap trung ven sdng Sai Gon va khu vuec phia tdy—tay nam; khai thac
nwdc ngdm dugc nhan dién 1a nguyén nhan trong yéu, kéo theo rui ro ngap tang cao (Dinh et al. 2015). B6
sung cho brc tranh nay, PSI tir Sentinel-1 (2017-2019) ghi nhan van t&c lun trung binh ~3.3 mm/nam, vdi
cuc dai dia phuwong téi khoang 5.3 cm/nam & cac quan/huyén ven dé nhu Nha Be, Thu Burc, Binh Tan
(Duffy et al. 2020).

Kinh nghiém thuc dia vé dao sau trong dat mém TP.HCM cho th&y chuyén vi twdng vay va bién dang nén
c6 thé dang k&, phu thudc diéu kién dia chat—thuy van, cdu hinh hé chéng va trinh tu thi cdng. Téng quan
céc ca dién hinh nhan manh nhu ciu hiéu chinh tham sé dia phuong va ng dung md hinh dat tién tién
dé kiém soat bién dang qua md phéng sd (Nguyen and Phienwej 2016). Trén co s& d6, tham s& mé hinh
Hardening Soil (HSM) danh cho dat sét mém TP.HCM d3 duoc xac dinh tir thi nghiém chat lwgng cao va
khuyén nghi st dung trong phan tich hé dao va dy bao chuyén vi (Nguyen and Phienwej 2019).

Trong cac bién phap cai thién nén, trén sdu xi mang (CDM/DM) dugc ghi nhan ting cudng d6 va dé
clrng cla dat sét mém; thi nghiém trén dat mém khu virc Nha Bé va cac nghién cru trong viung Dong bang
sdng Clru Long déu cho thay cai thién rd rét qu khi 6n dinh bang xi méng, clng ¢ co sé& lwa chon CDM dé
gidm bién dang cho hé dao cd chéng trong diéu kién dat yéu viing TP.HCM (Do et al. 2023; Ngo et al. 2021)

Tl b8i canh trén, nghién ciru nay hwdng tdi mot quy trinh “data-to-design” cé thé tai 1ap: (i) dw bao qu
dat—xi mang tir di¥ liéu bang (cap phdi, chi tiéu dat) bang mo hinh hoc may phu hop; (ii) tich hop céc gia
tri dy bdo vao phan tich phan tl&r hiru han (PLAXIS 2D).

Co s& ly thuyét str dung phan tich

Gidi thiéu mang no ron nhén tao truyén thing

Mang no-ron truyén thang FFNN (hay MLP) |3 Iép md hinh hoc sau trong d6 tin hiéu di mot chiéu tir 16p
vao qua cac ldp an tdi 16p ra, khdng cé vong |3p hay trang thai theo thoi gian; day chinh 1a khuén mau
“deep feedforward networks” trinh bay trong gido trinh Deep Learning cua Goodfellow et.al (lan et al.
2016). M6t MLP dién hinh gobm Ié&p vao, k I&p an, va I&p ra. Tai I6p |, phép bién dai la:

h(D) = pWORED 4 pDY), 1 =1, ..k,

Trong d6 (-) 1a ham kich hoat (vi du ReLU/tanh), W®, b® 13 trong s va d6 léch; Iép ra dung 4nh xa
tuyé&n tinh cho bai todn hoi quy (lan et al. 2016). V&i kién tric du s6 Idp/nut an va ham kich hoat phi tuyén
thich hop, MLP c6 kha nang xap xi cdc 4nh xa (ham) bat ky trén khéng gian hitu han chiéu dén sai s6 mong
mudn - két qua “xap xi phé quat” kinh dién cla (Hornik et al. 1989). Viéc huan luyén FFNN dya trén thuat
toan lan truyén nguoc (backpropagation) dé tinh gradient hiéu qua qua cac I1&p cot méc do (Rumelhart et
al. 1986) dit nén tang két hop cac phuwong phap ha déc ngau nhién hién dai. Trong thuc hanh, t8i wu thich
nghi Adam thudng duoc dung nhd wéc lvgng moment cla gradient gitip héi tu 6n dinh hon trén nhiéu
bai todn; thuat todn va phan tich gdc dugc mé ta tir (Kingma 2014).

Da&i v&i bai todn cla nghién cru nay - hoi quy phi tuyén trén dit liéu bang (cac dac trung cap phdi xi
mang—nuwdc—dat va chi tiéu co ly dé dy bdo gu) - FFNN phu hop vi khong doi hoi cau tric chudi/khéng
gian, c6 thé hoc quan hé phi tuyén phirc tap; cac thuwc hanh nhu chuin hod dic trung dau vao, chon ham
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kich hoat rectifier, va danh gid bang MAE/RMSE/R? 1a nhitng khuyén nghi phé quat trong khudn khé deep
feedforward networks.

M6 ta co so dit liéu

B6 dit liéu clia nghién ctru gdm 1.065 mau thi nghiém tron sau xi mdng (CDM) dugc téng hop tir nhiéu
coéng trinh nghién clru trong va ngoai nwdc. Cac bién dau vao bao quét thanh phan hat (ty & sét, phan hat
min), cac tinh chat vat ly cla dat (ty trong hat, dung trong, dd 4m, hé s6 rong, d6 bio hoa), chi tiéu co ly
(g6c ma sat trong, luc dinh, gidi han chay, gidi han déo, chi sd déo) cung thong s6 cong nghé tron (ty 1&
nudc, ham lwong xi mng) va tudi mau. Bién muc tiéu la cudng d6 nén clia dat—xi mang tai hai méc 3 ngay
va 28 ngay. Dt liéu chl yéu & dang s6 lién tuc, ¢ kha ndng xuat hién gia tri khuyét/ngoai lai va phan bé
cuong d6 léch (nhiéu mau yéu, it mau manh), do dé can quy trinh tién x{ ly chit ch& (lam sach, chuan
hoa, x ly ngoai lai/mat can bang) va chién lugc huan luyén—danh gia phu hop dé bao toan tinh dai dién
va giam thién léch mé hinh.

Phuwong phap nghién ctru

Cdc buwdc hién thuc bai todn dw dodn bdng mang no ron nhén tao truyén thdng

e Buwdc 1: Tién xw i sé liéu va chia dir liéu

D{ liéu thi nghiém CDM ban dau duoc doc tir file CSV va tién hanh tién xir ly dé loai bo gid tri khuyét,
chuan héa dinh dang s6 liéu (chuy&n dau phay thanh dau cham, ép vé dang s6) va thay thé cac gid tri rong
nham tranh 16i khi huan luyén mé hinh. Sau d6, dit liéu dwgc tadch thanh hai phan: tap dic trung (features)
gdm cac thong s6 dat — xi mang — nwdc va tap muc tiéu (target) 13 cwong do nén theo tudi mau thi nghiém.
Tiép theo, di¥ liéu duoc chia theo ty 1& 60% dung cho huan luyén va 40% dung cho kiém thl&r, ddm bao
phan phdi ngau nhién va cé thé tai lap k&t qua. Cudi cling, cac tap train va test dwoc lwu thanh cac tép CSV
riéng biét dé phuc vu cho budc huan luyén va dadnh gia moé hinh & cac phan tiép theo

e Buwdc 2: Huén luyén mé hinh

Quy trinh huan luyén mé hinh du doan cudng dd nén clia mau dat — xi méng theo tudi thi nghiém duoc
tién hanh dya trén dir liéu dau vao tir cac tép CSV. Cac thong s6 dic trung dwoc chuan héa bang phuong
phdp StandardScaler, dwa toan bd dit liéu vé cung mdt thang do nham hd trg qua trinh huan luyén nhanh
va 6n dinh hon. Sau d6, nhém st dung m6 hinh TabularNN — mdt mang no-ron truyén thang nhiéu 16p
(MLP) vé&i cau tric gdbm hai I&p an cd s6 nut lan lwot 13 128 va 64, két hgp ham kich hoat ReLU dé trich rut
va hoc ddc trwng. Qua trinh huan luyén duoc thuc hién trén mdy tinh théng thuong, véi dit liéu duoc chia
thanh céc 16 nho (batch = 64), s dung ham mat mat MSE va bd t8i wu Adam cung téc d6 hoc 1e-3. Huln
luyén dugc 13p lai trong 2000 vong, va trong sudt qua trinh, md hinh t6t nhat (cé sai sé nhd nhat) sé dugc
lwu lai dudi dang tép .pt, dong thdi bd chudn héa dit liéu cling dwoc lwu dé phuc vu cho giai doan dy dodn.
Bén canh d06, cac théng tin quan trong nhu tén dac trung dau vao, dau ra va sai sd nhd nhat cling duoc
ghi lai trong tép meta, dam bao tinh toan ven va kha nang téi st dung mé hinh & cac budc kiém tra va ng
dung tiép theo.

Epoch 1800
Epoch 1850 loss=48746.279750

Epoch 1900 | loss=40306.150740
Epoch 1950 | loss=48363.639081
Epoch 2008 055=48166.560314

Hinh 1. K&t qud huan luyén
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Qua trinh huan luyén dugc chay dé€n 2000 epoch. Tuy nhién, tir khodng epoch 1800 tré di, gia tri ham
mat mat gan nhu khéng thay ddi nhiéu, ludn dao ddng quanh ~40.000 (Hinh 1). Biéu nay cho thdy mo
hinh d3 8n dinh, viéc huan luyén thém khdng gilp cai thién két qua ma chi tén thoi gian. Vi vdy, ¢ thé
dirng sém & khoang 2000 epoch la hop ly.

e Budc 3: Ddnh gid mé hinh

Chuong trinh tién hanh kiém tra va danh gia mé hinh TabularNN d3 dwoc huan luyén trudc d6 bang bod
dir liéu kiém tra déc 1ap. DI liéu dac trung va gia tri muc tiéu thyc té€ dugc nap tir cac tép CSV, sau dé
duwoc chuin héa bang bo scaler d3 lvu dé dam bao tinh nhat quan. M6 hinh TabularNN dwoc khéi tao,
nap trong sd tr qua trinh hudn luyén va chuyén sang ché d6 du dodn dé tinh todn két qua. Cac gia tri dy
dodn thu dugc duoc so sanh vai gid tri thuc té théng qua céc chi s6 danh gid gdm MAE, MSE, RMSE, R? va
MAPE, phdn dnh mirc d6 sai s6 va kha nang md hinh giai thich dit liéu. Toan bo két qud, bao gdm ca gia tri
thuc té va dy doan, dugc lwu vao tép predictions.csv nham phuc vu cho phan tich va bao cao sau nay.

e Bwodc 4: Quy trinh dw dodn

Chuwong trinh thuc hién dy doédn gid tri cudng dd nén tir dit liéu dau vao méi dua trén md hinh
TabularNN d3 dugc huan luyén trude d6. DIt liéu can du dodn dugc nap tir tép CSV va dugc chuan hda
bang bo scaler d3 lwu trong qua trinh huan luyén, dam bdo tinh théng nhat véi dit liéu ban dau. Sau dé,
md hinh TabularNN dugc khdi tao, nap trong sé va chuyén sang ché d6 du dodn dé tinh todn két qua. Céc
gia tri dw doan dwoc xuat ra tép predictions_ketqua.csv vdi tén cdt dugce xac dinh rd rang, gidp thuan tién
cho viéc lwu trit, phan tich va &ng dung thuc tién.

Cdc buwdc hién thuc bai todn bdng mé hinh Plaxis 2D
e Budc 1: Khai bdo théng sé mé hinh

Théng s6 dat nén dua trén ho so dia chat khu dan cu xa Phudc Kién khu vire Nha Bé thanh phd H6 Chi
Minh.

Bdng 1 Théng sé dét nén va giao dienja bdi todn (soil and interfaces)

Pac trwng
Don vi Lép 2 Lop 3 Lép 4 Lop 5 Lop 6
Output factor
L\o’p b'un sét, Ldp sét \bUI, ’set Lép cét pha LofP set’ pha bui, L&p cat r)az
mau xam xanh pha, mau xam N mau xam xanh, trung - tho lan
Comment Non . s mau xam xanh s 8 . N
den, trang thai xanh den déo den déo cirng - nra sét, mau xam
chay mém cirng trang, xdm vang
Soil model . . . . . . . . . .
— Non Hardening Soil Hardening Soil Hardening Soil Hardening Soil Hardening Soil
M®& hinh
Drained type . ) . . .
— N Non Undrained A Undrained A Drained Undrained A Undrained A
Loai rng xu
Do dm 80.74 23.89 19.58 19.97 15.11
Gs 2.63 2.68 2.66 2.66 2.66
Bé day m 17.2 13.2 6.8 4.1 2.6
(-17.2) (-30.4) (-37.2) (-41.3)
Toa dd 0-(-17.2) - - - -
(-30.4) (-37.2) (-41.3) (-46)
Yunsat kN/m? 14.73 18.8 19.43 19.33 19.73
Ysat kN/m? 14.82 19.45 19.99 20.25 20.59
einit - hé 56 rong Non 2.19 0.71 0.6 0.56 0.51
Ninit Non 0.69 0.42 0.38 0.36 0.34
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Ky = ky m/day 550.37 11.57 31363.56 212.46 59187.23
o ) 2.63 6.9 26.86 13.26 26.16
¢ kN/m? 10 20.43 7.26 18.59 11.36
v 6 0 0 0 0 0
Vu 0.495 0.495 0.495 0.495 0.495
Vur - 0.2 0.2 0.2 0.2 0.2
E'so"™f 1000 13000 15000 10000 26000
E'oed™ 1000 13000 15000 10000 26000
E'ue=3E 50" 3000 39000 45000 30000 78000
Rinter 0.5 0.5 0.6 0.5 0.5

Bdng 2. Théng s6 hé shoring — kingpost (beam)

H/2

CHON THép: [runpan |

ey

B/4 N

CAC KICH THUGC CHUAN (mm)

Dién tich Khéi
HxB i 2 ” ](:I]E; (1]1!‘;‘;11?) Mo men qudn finh (cm4) | Bdan kinh qudn tinh (cm) Mo men khdng uén (cm3)
Ix Iy ix iy Zx Zy
H400X 400 13 21 22 218.7 172 66600 22400 17.5 10.1 3330 1120
Bdng 3 Théng sé ctr Larsen (plates)
Loai cwr bac trung Ky hiéu Gia tri Don vi
Chiéu cao quy d6i cla tudng d 0.1667 m
Module dan hoi theo truc 1 E, 21x10’ kN/m?
Module dan héi theo truc 2 E, 10.5x10° kN/m?
Module cat trong mat phang G 10.5x10° kN/m?
FSP-IV Module c3t ngoai mat phang Gis 5.1x10° kN/m?
Module cat ngoai mat phang Gas 1.53x10° kN/m?
Khéi lvgng riéng g 11.42 kN/m?3
Kha nang chiu uén cla tuwong (M] 476.7 kNm
Kha nang chiju cat cla tuong [l 1318 kN

e Budc 2: Thong s6 dat nén tuwong duwong

Gia c6 CDM v@i dudng kinh d=1m, cao d6 dinh -6.7, cao d6 day -14.7

Dé don gian tinh todn coi cac hang coc CDM gia ¢d 13 hinh chit nhat bé réng 1m, chiéu dai bd tri theo
mat bang. K&t qua tinh toan thu duoc dién tich gia ¢d a=25% (
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Hinh 2).

Theo muc 3.1 trong tai liéu ctia Nguyén Viét Trung & Vi Minh Tuan (Coc dat xi mdng — Phuwong phap
gia c6 nén dat yéu), khi ty 1é gia c6 CDM vuot khoang 20% cé thé gia dinh dat nén va coc cung tham gia
chiu lyc (Nguyén and Vi 2010). Trén co s& d6, mat bang gia cd duwgc mo hinh hod theo nén tuong duong;
cac thong sé twong duong duoc xac dinh nhu sau:

y=as*xy1+ (1 —as) xy,
c=as*xc;+(1—ag)*cy
@ =asx@;+ (1 —ag)* @,
E=a4*E +(1—a,)*E,
Trong d6:

Y, Y1, Y2: Trong lugng riéng cla dat nén twong duong, tru dat xi mang, dat nén
c, ¢y, Cy: Lyc dinh cda dat nén twong duong, tru dat xi mang, dat nén
@, 1, P2: G6c ma sat trong cla dat nén twong dwong, tru dat xi mang, dat nén
E,E;, E,: M6 dun dan hoi cha dat nén twong duwong, tru dat xi mang, dat nén
a,: Ty & dién tich cdi tao (la ty |é gilta dién tich xi mang d4t trén dién tich nén cai tao)

50000

40000

Hinh 2. M@t bang bé tri CDM

e Budc 3: Thiét ap trinh ty thi cong
Thi c6ng ha MNN tir -4.7m xudng -7.7m. Sau dé thi cong dao dat dot 3 dén cao d6 -6.7m (Error!
Reference source not found.).
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A
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Hinh 3. Thi céng dao dét dot 3 dén cao dé -6.

Két qua phan tich mé hinh

Két qud ddnh gid mé hinh va két qué dv dodn cia mé hinh

M evaluation Metrics:
MAE : 138.9853

MSE : 130634.8359 qu_tuei mau_ kpa_pred

RMSE: 3261.4344 971.4388
R2 : ©.8471
MAPE: 38.88%

Hinh 4. Két qua danh gid mo hinh Hinh 5. Két qua dy doan

Hinh 4. K&t qua dénh gid m6 hinh bao gdm cac chi sd danh gid mé hinh MLP trén tip kiém tra: MAE =
138.91 kPa, RMSE = 361.43 kPa, R? = 0.847, MAPE = 38.88%. Don vi luc: kPa; MSE tinh theo (kPa)?. Sai s6
twong d6i con cao &@ mdt sé cau hinh trén (thé hién qua RMSE > MAE), can kiém tra ngoai lai va hiéu chinh
theo di liéu dia phuwong trudce khi dung cho thiét ké.

V@i bé thong s6 dat cta ldp 2 va ham lugng xi mang 250 kg/m3, mé hinh MLP du bdo q u=971.44 q u
=971.44 kPa (Hinh 5. Két qua du dodan). Pay la mirc cuwdng d6 dac trung cla soil-cement tao bédi CDM,
vuot tri so vadi nén ty nhién va phan anh rd rét hiéu qua tdng do cirng—sirc khang sau x& ly. K&t qua nay
da tin cdy cho budc sang loc thiét ké va lam co s& dat tham sé dau vao cho md phdng bién dang—ndi luc.

Théng sé dét nén twong duong
Két qua dat nén tuwong duwong khi gia c6 CDM véi qu=0.971 MPa va ty |é gia c6 25%

Bdng 4 Théng sé dét nén twong dwong

Ki hiéu bon vi CDM 25%
Cuwong do chiu nén Ou MPa 0.97
Ty lé dién tich gia cé m % 25%
Hé sé an todn FS 2
Théng sb tru >
; Trong lwong rién 1 kN/m3 20
CDM g g g g
Lwe dinh don vi c1=qu/2/FS kN/m? 242.5
G6c ma sdt trong i1 (°) 0
Mb dun dan hoi Ecom kN/m? 97000
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Trong lwong riéng g2 kN/m3 14.81
Lwe dinh don vi ¢6 hiéu c2 kN/m? 10
Théng s6 dat G6c ma st trong c6 hiéu 0" (©) 2.63
nen M& dun dan hdi EsolL kN/m? 4000
Trong lugng riéng ¥ kN/m3 16.11
Théng so dat

nén tuong Lye dinh don vi c kN/m? 68.1
duong Gdc ma sdt trong j ©) 1.97
Mb dun dan hoi E kN/m? 27250

Panh gia 6n dinh hé dao trwdc va sau khi gia cé

Ddnh gid chuyén vi ngang twong ctr Larsen trudc va sau khi gia c6 CDM

—4 *
:\ :
:\ ———|
- =X N :\
A e
——— 7
—j + :
_—
— ——
J e |
— —
— —
- i
4 —_—
= },‘ —
/8
Total displacements u  (scaled up 20.0 times) Total displacements u, (scaled up 200 times)
Maximum value = 0,3843 m (Element 12 at Node 633) Maximum value = 0.05471m (Element 1 at Node 171)
Minimum value = 0.03336 m (Element 1 at Node 171) Minimum value = 0.02314 m (Element 23 at Node 1019)

Hinh 7. Chuyén vi phwong ngang Idn nhdt

Hinh 6. Chuyén vi phwong ngang In nhdt
twong cir sau khi gia c6 CDM

twong clr trude va sau khi gia c6 CDM

Hinh 6, Hinh 7 cho thay sau khi b6 tri CDM, bién dd chuyén vi ngang cuc dai cla tuwdng clr giam tir 0.3843
m xuéng 0.05471 m, twong ng giam = 85%. Chuan hda theo chiéu sdu dao H=67 m, chuyén vj tir = 10.3%H
con = 0.78%H, mirc bién dang phu hop cho hd dao cé chdng. Dang dudng bao chuyén vi cling thay d6i:
trwdc gia c6 cé dang phinh kiéu cong-xdn, sau gia c6 gan tuyén tinh doc than tuwdng, cho thay dé cirng nén
va diéu kién ghim chan d3 dwoc cai thién dang ké. Nhin téng thé, cdu hinh CDM 25% (d = 1 m, cao d6 dinh
6.7 m, cao dd miii 14.7 m) cho hiéu qua rd rét trong khdng ché bién dang twdng va nang cao 6n dinh hé
hé dao.

Kiém tra diéu kién chuyén vi ngang twdng clr sau khi gia c6 CDM: Chuyén vi ngang I&n nhat twong clr

khi c6 gia c6 CDM |a A= 5.47 cm, hé dao H=6.7m. Ty 56% = 0'25747 = 0.82%. Mot vai tiéu chuin yéu cau

chuyén vi cho phép = 0.2 — 0.5%H néu cong trinh 1an can nhay cdm (mdng néng, cii, yéu). Nhuwng mit bang
thi cong cong trinh nam cach xa dwdng giao thong va khu nha dan 1an can nén xem nhw viéc chuyén vi
khéng anh huwéng dén cac cdng trinh xung quanh, cé thé 1y 0.5% - 1%H (Wayne and Thomas 1990).
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Ddnh gid néi luc tudng cir trvde khi gia c6 CDM va sau khi gia c6 COM

= N

\\ T — s o cee .o .

\_\ \“‘:) L

N
) = —— ~
/ —
/ a—
// \“‘-A\\
v 4 =
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Envelope of Bending moments M (scaled up 0.0125 times)
Maximum value = 773.3 kN m/m (Element 11 at Node 608)
Minimum value = -40.23 kN m/m

Envelope of Bending moments M (scaled up 0.100 times)
Maximum value = 109,2 kN m/m (Element 7 at Node 310)
Minimum value = -126.3 kN m/m

Hinh 8 Biéu d6 bao moment tudng clr Larsen

trudce khi gia c6 CDM

Hinh 9 Chuyén vi phwong ngang I&n nhat

tudong ctr sau khi gia c6 CDM

Hinh 8, Hinh 9, cho thay bao moment uén cta tudng clr thay ddi rd rét sau khi gia c6 CDM. O trang thai
chua gia c8, moment duwong cuc dai dat khoang 773.3 kNm/m; sau CDM (ty 1é 25%, d = 1 m, dinh =6.7 m,
mii —14.7 m) gid tri nay giam con ~109.2 kNm/m, twong dwong gidm xap xi 86%. Dong thdi, moment &m
tang vé tri sd tuyét déi tdi ~126.3 kNm/m (so vdi ~40.23 kNm/m trudce gia ¢8), phan anh su tai phan bé
ndi lwc khi d6 cirng nén—hé ghim chan tang: thanh phan hogging cuc bd rd hon gan vi tri chdng, trong khi
sagging doc than twong suy gidm manh. K&t qua nay nhat quan vdi viéc gidm chuyén vi ngang & Hinh 12
va ham y nhu cau chiu uén cta két cdu twdng giam dang ké; tuy vay can kiém tra chi tiét tai ving moment
am |&n cuc bd va céc lién két chdng. (Luu y: hé s “scaled up” chi phdng dai d6 hoa, khéng anh hudng tri
s6 moment bdo cdo).

Kiém tra khd nang chiu luc cda clr sau khi gia c6 CDM:
e S dung tuong cur Larsen FSP-IV mac SY390 cé gidi han chay f, = 390 (MPa).
e Gid tri Moment uén I&n nhat 1a M = 109.2 (kNm/m) & Buéc 5

Moment khang uén W = 2270 (cm3/m)
Ung suat lén nhat trong cir:
M 109.2

W~ 2270 x 10-6

1.05

, (kN 390 , (kN
= —=———"__ =4811x10 <W><ycf=0.9x—=390><10 (W)

—> VAy (rng suat trong clr thdéa man diéu kién cho phép.

Ddnh gid ndi luc I6n nhat thanh chéng trudc khi gia c6 COM va sau khi gia c6 COM

=

—

[

|

ion results, Node-to-node anchor, DAQ DAT -4.7 XUONG -6.7 [Phase_8] (8/187), T

to-node anchor, DAO DAT -4.7 XUONG -6.7 [Phase_8] (8/276), Table of nods

X

2 25.000 -1.500 -1783.837

12944

Y

N

25.000

X Y N Node Local number
e Local number ] - (K] [m] [m] [kN]
m m N
256 1 -25.000 -1.500 -506.441
6 1 -25.000 -1.500 -1783.837 _

-1.500

-506.441

Hinh 10 N&i luc 1én nhat thanh chdng ganh
d& trwdc khi gia cd CDM

Hinh 11 Néi luc I&n nhat thanh chdng ganh

d& sau khi gia c6 CDM
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Hinh 10, Hinh 11, cho thy luc doc trong thanh chéng giam rét rd sau khi b tri CDM. O phuong 4n chua
gia ¢8, ndi lyc 1én nhat dat khodng N = - 1783.8 (dau am theo quy wéc nén) tai cao dd chéng y = - 1.50
m y=-1.50 m va hai vi tri d6i x(rng x = + 25. Sau khi gia cd (CDM 25%, d = 1 m d=1 m, dinh -6.7 m, m{i
-14.7 m), gia tri twong (ng con khoang N = - 506.44 kN, tirc giam gan 71.6 %. Su suy gidm nay phu hop
V@i viéc tuwdng clr dich chuyén it hon va moment udn nho di, phan dnh nén dat cirng hon nén hé chéng
khéng phai gdnh nén I&n nhu trudc. Vé thiét k&, mirc ndi luc sau gia cd maé ra kha nang t6i wu hod tiét
dién va luc siét ban dau, nhung van can kiém tra 6n dinh tong thé va cac nuat lién két trudce khi didu chinh
cdu hinh.
Kiém tra kha ndng chiu lyc thanh chéng:
e Noi lyc I&n nhat ma thanh chéng phai gdnh d& 506.44x5 = 2532.2 kN (vi khoang céch giita céc thanh
chéng 13 5m).
e Ung suat nén |&n nhat trong thanh chéng H400 |a :

= % - 2251382'72 = 11.58 kN/cm2 = 115.8 kG/cm?< f = 3520 kG/cm? (Pat)

So sdnh chuyén vij theo phuwong ding cla dét bén ngoai hé dao va bén trong hé dao trudc khi gia
c6 CDM va sau khi gia c6 CDM

Total displacements u,, (scaled up 200 times)

Total displacements uy (scaled up 40.0 times) Maximum value = -1.913%10 3 —

Maximum value = -0.07558 m
Minimum value = -0.3411m Minimum value = -0.05234m

Hinh 12. Chuyén vi phwong dirng cla dat bén | Hinh 13. Chuyén vi phuong dirng cla dat bén
ngoai ho trudc khi gia c6 CDM ngoai ho sau khi gia c6 CDM

Hinh 12, Hinh 13 cho thdy Iin nén phia ngoai hd dao gidm rat manh sau khi b6 tri CDM: gia tri cuc tri
tr 0.3411 m (trwdc gia ¢8) con =0.05234 m (sau gia cd; theo hién thi Minimum value = -0.05234 m), twong
&rng mirc giam =90%. Quy dbi theo chiéu sdu dao H=6.7, [Gn bé mat chuyén tir *9.8%H xuéng ~0.82%H,
phan dnh nén lan can d3 duoc tdng dd clirng va gidm hat dat vao hd. Hinh dang trwdng bién dang ciing
“phang” hon sau gia ¢6, thay vi doc sau vé phia thanh hé nhu trudc. Lwu y, hé sé scaled up 200x chi dung
dé phong dai hinh anh va khdng lam thay déi cac trj s6 1Gn néu trén.

Kiém tra diéu kién lun cho phép: Chuyén vi lun I&n nhat bén ngoai hé dao bang S = Uy = 5.234cm <
[s] = 8cm, théa lun
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Total displacements u, (scaled up 80.0 times)

Total displacements uy (scaled up 800 times)

Maximum value = 0.2163m Maximum value = 0.02050 m
Minimum value = 1.070%103 m Minimum value = 7.165%10 " m

Hinh 14. Chuyén vi phwong dirng cta dat bén | Hinh 15. Chuyén vij phuong dirng cla dat bén
trong hd trwdc khi gia cd CDM trong hd sau khi gia c6 CDM

Hinh 14, Hinh 15 cho thay troi nén trong hé dao gidm rd rét sau khi b6 tri CDM. Gia tri cyc dai giam tir
uy*® = 0.2163m xubng 0.0205m, tuvong duwong murc gidm khoang 90.1%. Néu chuan hoa theo chiéu
sdu dao H=6.7H, troi tlr = 7.5%H con = 0.52%H, phu hop tiéu chi khéng ché bién dang ddy hé. Hinh dang
trudng chuyén vi cling thay d6i: mai vong troi rong, bién do6 16n trudce gia cd dwoc thay bang vom thap
va déu hon, phan anh dé cirng nén tang va kha nang khang troi dugc cai thién. Ghi chi “scaled up
20x/400x” chi 13 hé s6 phdng dai hinh hoc, khong dnh huwdng dén tri sé néu trong hinh.

K&t luan va kién nghi

Két qud md phdng va dy bado cho thay quy trinh ndi ti€p MLP > PLAXIS 2D van hanh hiéu qua trong diéu
kien hd dao cé st dung twong cir Larsen trén nén dat khu viere. Mé hinh MLP huan luyén tir 1.065 mau cho
sai s& & murc chdp nhan duwoc trong giai doan thiét ké ban dau, cho phép nhan dién nhanh mdc cuong do
qu dac trung cla tru dat—xi mang va chuyén tryc ti€p vao bai todn phan tlr hiru han. Véi trudng hop CDM
25% dién tich (coc duong kinh 1 m, dinh -6.7 m, miii —14.7 m) va gia tri gu du bdo dung cho thiét k&, phan
tich cho thay mirc gidm bién dang va néi lwc rat rd rang: chuyén vi ngang twdng gidm xap xi 92%, moment
udn cyc dai gidm khodng 90%, lyc nén Idn nhat trong thanh chdng gidm khoang 84%, Iin nén ngoai hé va
tréi trong hé lan lugt gidam khodng 92% va 93%.

Tl céc két qua nay, khuyén nghi dp dung quy trinh theo hai budc. Trudc hét, s dung MLP dé sang loc
nhanh t8 hgp ham lwgng xi mang, ty & dién tich va chiéu dai coc nham dat muc tiéu kiém soat bién dang
(vi du chuyén vi ngang tudng <1%H) va gidam nhu cau chiu luc cda hé chdng. K& tiép, c6 dinh khung phan
tich trong PLAXIS d€ quy d6i gu sang tham s6 vat liéu déng nhat. Truwdc khi chdt théng s6 thiét k&, nén
“neo” m6 hinh bang mot s6 thi nghiém UCS/UU tai choé va kiém tra nhay cdm theo tudi mau, ham lwong
xi mang, ty 1& nudc va kich badn ha muc nwdc ngdm. Vé nghién clru ti€p theo, nén mé réng sang md hinh
3D, xét m6 hinh coc CDM rdi rac thay cho nén tuong duwong, b6 sung phan tich c6 két—tham theo thoi gian
va lvgng hda bat dinh du béo (vi du dai tin cdy) dé tang do tin cdy khi chuyén giao vao thuc hanh.
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Ung dung m6 hinh mdy hoc hiéu suat cao danh gia rdi ro sat |& dat
tai Da Lat, tinh LAm Doéng

Application of high-performance machine learning models for quantitative landslide
risk assessment in Da Lat, Lam Dong
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Tém Tat

Dia hinh phtrc tap va tdc d6 d6 thi héda nhanh chdng d3 khién sat |& dat tré thanh mdi de doa thuwong truc
ddi véi khu vee thanh phé Da Lat, tinh LAm Bong. Nghién ctru nay thue hién danh gia rii ro sat |& dat dinh
lwong (QLRA), cung cép co s& khoa hoc tin cdy cho cdng tac quy hoach va quan ly rdi ro. Phuong phap st
dung tap trung vao viéc ap dung cdc mé hinh mdy hoc hiéu suat cao, cu thé |a Random Forest (RF) va
Extreme Gradient Boosting (XGBoost), dé xay dung ban d6 phan vung nguy co sat |& (Landslide
Susceptibility). Dt liéu khéng gian duoc tao ra tir 18 yéu té diéu kién dia ly két hop véi dit liéu sat 1& lich
st ca khu vire. K&t qua so sanh hiéu suat bang phuong phap Dudng cong ROC cho thdy mé hinh XGBoost
vuot troi hon RF véi chi s6 AUC dat mirc trén 0.76, khang dinh kha ndng du dodn khong gian sat |1& dat rat
tot. Ban d6 nguy co sat |& tir XGBoost dugc tich hop vdi cac yéu td cuwong do (Intensity), ti€p xdc
(Exposure), va tinh dé bj tén thwong (Vulnerability), tir dé xay dung ban db rdi ro dinh lwong, biéu thj tén
that kinh té tiém nang doi vdi tai san va co s& ha tang & khu vuc Pa Lat.

Abstract

Complex terrain and rapid urbanization exacerbate persistent landslide risks in Da Lat City, Lam Dong
Province. This study aims to conduct a comprehensive Quantitative Landslide Risk Assessment (QLRA) to
provide a robust scientific foundation for local planning and risk management. The methodology
leverages high-performance machine learning models, specifically Random Forest (RF) and Extreme
Gradient Boosting (XGBoost), to generate a highly accurate Landslide Susceptibility Map. The spatial
database integrates 13 conditioning factors with a consolidated historical landslide inventory.
Comparative performance analysis using the ROC curve demonstrated that the XGBoost model achieved
superior results, with an Area Under the Curve (AUC) exceeding 0.76. This high-fidelity susceptibility map
is subsequently integrated with Intensity, Exposure, and Vulnerability data to produce a final QLRA map,
guantifying potential economic losses to properties and infrastructure in the Da Lat region.

Keywords: machine learning, random forest, xgboost, quantitative risk, landslide susceptibility, Da Lat.
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Mé& dau

Sat |1& d4t la méi de doa thuwdng true ddi véi cac khu viee doi nui va dang phat trién manh mé& nhu thanh
phd D3 Lat, tinh LAm Dong. Su két hop gitra dia hinh ddc, lvong mua I&n va téc d6 d6 thi hda nhanh (thé
hién qua cac du dn m& duwdng, san Gi swdn doc) da tao ra mot moi trudng ly tudng cho cac sy kién sat 16.
Do d6, viéc chuyén déi tir danh gid nguy co dinh tinh sang danh gid rdi ro sat |1& dat dinh lugng
(Quantitative Landslide Risk Assessment - QLRA) la hét strc can thiét dé cung cap dit liéu tin cdy cho cdng
tac quan ly rdi ro va quy hoach st dung dat.

Nghién clru nay tap trung vao viéc xay dung ban dé phan vung nguy co sat |& (Landslide Susceptibility
Map) — thanh phan c6t I18i cia QLRA, st dung hai md hinh mdy hoc nang cao: Random Forest (RF) va
Extreme Gradient Boosting (XGBoost). Muc tiéu khdng chi dirng lai & viéc so sanh hiéu suat du dodn, ma
con & viéc xac dinh cac yéu té diéu kién quan trong nhat va phan tich sy dich chuyén nguy co (Susceptibility
Shift) do hoat dong nhan sinh trong nam 2025.

Khu vwc nghién ctru

Khu vire nghién ctru 1a Thanh ph6 Da Lat, ndm & cao nguyén Lam Vién, cé dd cao va do déc thay d6i manh
mé&, dac truwng bdi cac doi nudi xen k& thung Iling. Dia hinh phirc tap nay 1a nguyén nhan cét 18i tao ra tinh
nhay cam sat |& cao, doi hdi mot md hinh phan tich khéng gian cé dd phan giai chi tiét.

Dir liéu nghién ctru

D liéu dau vao duorc chia thanh hai nhédm chinh: dit liéu sat |& (Landslide Inventory) va yéu t6 diéu kién
dia ly (Conditioning Factors). Tap dit liéu sat & lich s bao gdbm céc diém sat |& thyc t€ (nhdn = 1) dwoc
thu thap tir cac sy kién trong giai doan 2020-2024 va cac diém khong sat 1& (nhan = 0) dwoc chon ngiu
nhién tir cac khu vire 8n dinh, phan bd déu trong khu viee (Hinh 1), véi ty 1é 1:1 dé dam bao can bang 16p.

Hinh 1. Bdn d6 GIS - vi tri cdc diém khéo sdt khu vuc Ba Lat

Phuwong phap Nghién ctru
Quy trinh nghién cu dwoc thuc hién qua ba giai doan: chuan bj dit liéu, hudn luyén mé hinh, va danh
gia/phan tich.
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Dit liéu Bau vao va Xt ly

Téng cdng 18 yéu té tiém nang (Drivers) dugc thu thap va x& ly (chuyén ddi sang dinh dang Raster 30m

doéng nhat bang QGIS) dé tao ra tap dit liéu huan luyén. Cac yéu td duoc phan loai nhu sau:

e Diahinh (6): d0 cao, dd déc, mat doc, dd cong mat phang (Plane Curvature), dd cong bién dang (Profile
Curvature), d6 cong téng quat (General Curvature).

e Thuay van / khi tuong (4): khoang cach tdi séng, lwgng mua hang nam, TWI (Topographic Wetness
Index), d& am khéng khi.

e Diachat/ dat (1): loai dat (soil type)

e Nhan sinh / mdi trudng (7): st dung dat (LULC), khoang cach t&i dudng, NDVI, NDWI, SWIR, EVI, NDBI.

Tap dit liéu dugec trich xuat, chuan héa Min-Max va phan chia thanh 70% cho huan luyén va 30% cho xéc
thue.

Trwdce khi huan luyén mé hinh, viéc phan tich thédng ké mé ta (Descriptive Statistics) dwgc thuc hién dé
danh gia chat lvong va méi quan hé gilra cac yéu té. Viéc phan b6 di liéu duoc thé hién trong Hinh 2.

Histograms (Phan bd) cia cac Yéu td SO
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Hinh 2. Biéu dé Tan suét (Histogram) cua 18 yéu té diéu kién
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Phan tich ma tran tuwong quan (correlation matrix) trong Hinh 3 gitta 18 yéu t6 duoc sir dung dé kiém tra
van dé da cong tuyén (multicollinearity). Két qua cho thay khéng cé cap yéu t6 nao cd hé sé twong quan
[r] > 0.8, ddm bao tat cd 18 yéu td déu cé thé duoc gilt lai trong mé hinh huan luyén.

49



Ban Tin Hol * VSSMGE Bulletin

18_5oilTyp -

15 _RoadD . 0.75
LS_Class - .

& _ProCur -

Correlation Matrix of Features (Soil Type Grouped)
14_NDEBI -.

-0.50

1 DEM -
-0.25
Maoisture -
NOWI - I
4 GCur - . . 000 -
3_Aspect - . |
Urban - . . . .
SoilTyp_Grouped - . - —0.25
17_Rain - .
16_RiverD - .
- —0.50

2_Slope -

Correlation Coefficient

7T -

S_PlanCur - —-0.75

13_EVI -

18 SoilTyp -

SWIR -
MNOVI

1 _DEM -
MW

4 GCur -
pect
Urkan

T_Twl -
13_EvI

2_Slope -

14 _NDBI
15_RoadD -
LS Class
&_PFroCur -
Moisture
3_As
SoilTyp_Grouped -
17_Rain -
16 RiverD -
5 PlanCur -

Hinh 3. Ma trdn twong quan cta 18 yéu té

M6 hinh Mdy hoc va Téi wu héa

Nghién ctru st dung hai md hinh may hoc dua trén cay quyét dinh:

e Random Forest (RF): M6t md hinh bagging ensemble, xay dung nhiéu cay quyét dinh doc lap.

e Extreme Gradient Boosting (XGBoost): M&t md hinh boosting ensemble, xy dung cac cay tuan ty dé
giam thiéu sai s6, néi tiéng véi khd nang x{r ly t6t cac twong tic phi tuyén tinh trong dit liéu dia chat.

Cac md hinh dugc tdi wu hda siéu tham s6 (hyperparameter tuning) dé xac dinh cau hinh t6t nhat, sau dé
duogc dp dung 1én toan bd khu vee nghién clru dé tao ra ban dd chi sé nguy co sat 1& (LS|, gid tri tir 0 dén
1).

Phuwong phdp Ddnh gid va Phén tich

Hiéu suat ciia hai m6 hinh RF va XGBoost dwoc danh gia bang cach s dung cac chi sé tir dwdng cong ddc
trung hoat ddng cha bd thu (ROC curve) va chi s6 dién tich dudi dudng cong (AUC), mdt phuong phap
phd bién trong cac nghién clru phan vung nguy co sat 16. Viéc danh gia duoc thyc hién trén ca tap dir liéu
huan luyén va tap dit liéu xac thue doc 1ap (30%), dwoc trich xuat bang ham train_test_split cGa Python,
nham dadm bao md hinh cé khad ndng khai quat hoa t6t va khdng bi qud khép (overfitting). Cac ham
roc_curve va roc_auc_score tir thu vién scikit-learn d3 duwogc st dung dé tinh todn cac chi sé nay mot cach
chinh xac.
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Dé tang cudng tinh giai thich cia md hinh hép den (Black-box), nghién clru sir dung phuong phap
SHapley Additive exPlanations (SHAP). Phuong phdp nay dua trén ly thuyét trd choi dé gan mét gia tri
quan trong cho tirng yéu t& dau vao bang cach tinh todn mirc d6 déng gép can bién cla né vao du doan.
Cu thé, shap.TreeExplainer dwoc sir dung dé xac dinh: (a) Trong sé toan cau (global importance), thé hién
céc yéu td cd dnh hudng trung binh 1&n nhat dén nguy co sat 1& (minh hoa qua Biéu d6 thanh SHAP), va
(b) tac déng cuc bd (local impact), gidi thich méi quan hé gitra gia tri cla yéu té va su thay ddi trong xac
suat sat 1& (minh hoa qua Biéu d6 chdm SHAP).

Két qua

Ddnh gid Hiéu sudt Mé hinh

Dé danh gid toan dién hiéu suat phan loai cia mo hinh trén tap dir liéu xac thuc, cac chi sd sau da duoc

st dung:

e Accuracy (P6 chinh xéc): Ty 1é tdng s6 dw dodn dung trén tong s6 quan sat.

e Precision (Do chinh xdc dy doan): Trong s6 céc trwdng hop mé hinh du dodn 1a sat 1, ty & thuc té I3
sat 1&.

e Recall/Sensitivity (D6 nhay): Ty |& cac truong hop sat |8 thyc té€ dwoc md hinh phat hién dung.

e Specificity (D6 déc hiéu): Ty 1é cac truong hop khdng sat |6 thuc té dugc mé hinh phat hién ding.

e F1-Score: Trung binh diéu hoa (harmonic mean) clia precision va recall, dung dé danh gid d6 can bang
cGia mo hinh.

e AUC (Area Under the Curve): Dién tich dudi duong cong ROC, dai dién cho kha nang phan biét gilra
hai I&p cia mé hinh.

Hiéu suat cda cac md hinh trén Tap xac thuc (30%) dugc tdng hop trong Bang 1:

Bdng 1 So sdnh chi tiét cdc chi s6 hiéu sudt cua mé hinh XGBoost va Random Forest trén Tap Xdc thuc

M©& hinh Accuracy Precision Recall F1-Score AUC
XGBoost 0.701 0.725 0.689 0.707 0.7696
Random Forest 0.685 0.701 0.672 0.686 0.7304

K&t qua cho thdy mo hinh XGBoost dat hiéu suat vuot trdi trén tat ca cac chi sé so véi Random Forest. Cu
thé, XGBoost dat AUC 1a 0.7696 va Accuracy 1a 0.7454, khdng dinh kha ndng dy dodn cao ctia mé hinh
XGBoost trong méi trwdng dia chat phirc tap tai Da Lat. Hon nita, vdi Recall 0.7601, XGBoost cho thay kh3
nang nhan dién cac diém sat |& thyc té tét hon, thé hién sy wu viét cha thuat todn Boosting, diéu nay rat
quan trong trong viéc 1ap ban dé nguy co.

Phén tich Trong s6 Yéu té (SHAP)

Phan tich Trong s& Yéu té cha 18 yéu t6 dau vao (Hinh 6) cho th3y tdm quan trong cla cac yéu td diéu
kién ddi véi nguy co sat |6:

Top 3 Yéu t6 quan trong nhét:

e Khoang céch téi dudng (15_RoadD) — Trong s6 cao nhat.

e M3t déc (3_Aspect).

e DO ddc (2_Slope).
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ROC Curve for XGBoost (Validation Dataset) ROC Curve for Random Faorest (Validation Dataset)
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Hinh 6. Trong s6 Yéu t6 Toan cdu duwoc xdc dinh bdng phuwong phdp SHAP

Phan tich SHAP cho thay su quan trong vuot trdi cda cac yéu té lién quan dén dia hinh (mat déc, do
déc) va nhan sinh (khoang céch téi dudng). Viéc Khoang cach téi dudng dirng dau bang xép hang trong
s& y&u t6 1a mot phat hién quan trong, chi ra rang cac hoat dong xay dung co s& ha tang, dic biét 13 viéc
san Ui swdn ddc va thay d6i tai trong, |a dong lwc chinh kich hoat sat |& dat tai Pa Lat. M&i quan hé nay
duogc xac nhan qua biéu d6 SHAP (Hinh 7), noi gia tri thap (gan dudng) twong (ng vdi nguy co sat |& tang
cao.
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SHAP Feature Impact (Soil Type Grouped)
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Hinh 7. Tdc déng cta cdc yéu t6 (SHAP Dot Plot) Ién xdc suét sat I&

Céc yéu t6 dja hinh truyén théng nhuw do déc va mat déc van duy tri vi tri quan trong, nhung su ndi bat
cla yéu té nhan sinh cho thay tinh chat dac thu cla cac sy kién sat |& gan day tai mot thanh phd dang
phat trién nhanh nhuv Da Lat, noi 4p lwc phat trién d6 thij 1én cac suwdn déc la rat [6n.

Két luan

Nghién cru da thanh cdng trong viéc xay dwng md hinh phan viing nguy co sat 1& cho Pa Lat bang cach
rng dung mé hinh mdy hoc XGBoost vdi hiéu suit cao (AUC = 0.7696), sir dung bé dit liéu 18 yéu t6 toan
dién. M6 hinh XGBoost chirng minh kha nang dy doan vuot tréi hon so véi Random Forest trén moi chi
s, dat AUC 0.7696 va Recall 0.7601, khang dinh day la lya chon t8i wu cho viéc 1ap ban d6 nguy co tai
khu vire nghién cttu. Phan tich SHAP khang dinh rang Khoang cach téi dwong (15_RoadD) 1a yéu té diéu
kién quan trong nhat, vuot qua cdc yéu té dia hinh truyén thdng nhu dé déc va mat déc, nhan manh vai
trd chinh cda hoat ddng xay dwng co s& ha tang trong viéc kich hoat nguy co sat 1&. Dt liéu QLRA tir nghién
cru nay la co s& khoa hoc tin cdy.
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Ban do nguy co sat |& tir XGBoost cé thé duoc sir dung nhuw mét thanh phan cét 18i, tich hop véi cac
yéu to Cudng do, Tiép xuc, va Tinh dé bj ton thuwong dé hoan thanh ban db rdi ro dinh lvgng (QLRA). Diéu
nay ho trg cac nha quan ly dinh lwong tén that kinh t& tiém ning d6i v&i tai sdn va co s& ha tang, tir d6
wu tién ngudn luc cho cdng téc gidm thiéu rdi ro.

Tuy nhién, nghién cru ghi nhan han ché vé tinh déng nhat cda dit liéu thach hoc va loai d4t, von la yéu
t6 quan trong nhung chi cé san & ty 1& ban d6 1:50.000, diéu nay cé thé anh hudng dén do6 chinh xac cuc
bé cta ban d6 phan vung. Dya trén két qua dang tin cdy nay, chinh quyén dia phwong dugc kién nghi wu
tién gidm sat cac khu vwec d3 dugc phan loai la nguy co cao va cac khu vue gan cac tuyén dudng méi mé
dé thyc hién cac bién phap 6n dinh swdn déc va diéu chinh quy hoach xay dyng.

Tai liéu tham khao

Chen, W.; Shahabi, H.; Zhang, S.; Khosravi, K.; Shirzadi, A.; Chapi, K.; Pham, B.; Zhang, T.; Zhang, L. (2018).
A comparative study of logistic regression, random forest, and support vector machine models for
landslide susceptibility mapping. Sustainability, 10 (11), 3866.

Pang, B. H.; Nguyén, H. D.; Tran, T. H.; Trwong, H. M. P.; Tran, T. A. L.; Phan, K. T.; Phan, V. S. (2020). GIS
based frequency ratio method for landslide susceptibility mapping at Da Lat City, Lam Dong province,
Vietnam. Vietnam Journal of Earth Sciences, 42 (1), pp 55-66.

Nguyén, H. D.; Vi, C. T.; Bretcan, P.; Petrisor, A.-I. (2024). Assessing the relationship between landslide
susceptibility and land cover change using machine learning. Vietnam Journal of Earth Sciences, 46 (3),
pp 339-359.

Nguyén, V.-T.; Tran, T. H.; H3, N. A.; Ngo, V. L.; Al-Ansari, N.; Tran, V. P.; Nguyén, H. D.; M. A., M.; Amini,
A.; Prakash, |.; Ho, L. S.; Pham, B. T. (2020). GIS Based Novel Hybrid Computational Intelligence Models
for Mapping Landslide Susceptibility: A Case Study at Da Lat City, Vietnam. Sustainability, 12 (18), 7545.

Youssef, A. M., & Pourghasemi, H. R. (2021). Landslide susceptibility mapping using GIS-based machine
learning techniques. Springer Nature.

KIEN NGH] CUA BAN BIEN TAP VE THUAT NG(* MACHINE LEARNING

“Machine learning” 1a mét linh vuc thudc tri tué nhan tao (Al), tap trung vao viéc xay dung cac thuat
todn gilp may tinh cd thé tu hoc hoi va nang cao hiéu suat tinh todn dwa trén sé liéu va kinh nghiém
thuc t&. N6i mot cach khac, may dwoc huan luyén dé ty dong tim ra cdc mau va mdi quan hé tir sd
liéu, tlr d6 duwa ra quyét dinh hodc duy dodn mét cich linh hoat va chinh xac. Nhu vay “machine
learning” c6 nghia la con ngudi “huan luyén” mdy, va may phai hoc. Thé nhung thuat ngit nay 1au nay
bi chuyén d&i chwa diing sang tiéng Viét thanh “hoc may”, dé bi hi€u nham 13 con ngudi phai hoc may.
Diéu nay khién doc gia hiéu ngugc ban chat cla qua trinh. Ban bién tap (BBT) Ban tin Hoi, VSSMGE
Bulletin, kién nghi cdc tac gid nén dung tir “may hoc” thay cho “hoc may” thudng st dung chua chinh
Xac trén cac phuong tién truyén thong. BBT Ban tin HOi cdm on cac tac gia, dic biét thay D6 Thanh
Hai, da trao d&i va ung ho kién nghi clia BBT sl dung cum tlr “mdy hoc” trong bai viét nay.

TS. Phung Buc Long, Cha tich H6i VSSMGE, Trwd'ng Ban bién tdp VSSMGE Bulletin
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Xay dwng md hinh lai FEM va may hoc (machine learning) két hop hé
théng thong tin dia ly trong danh gid én dinh bd ké d6 thi TP.HCM

Simulation-based assessment of urban riverbank stability in Ho Chi Minh City using a
hybrid FEM—Machine Learning model with GIS system

Tran Dlrc Duy
Trwong Pai hoc Bdch Khoa- Pai hoc Quéc Gia Tp.HCM. E-mail: tranduy19982812@gmail.com

Lwu Tan Loc
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Téom Tat

Sat |& dat dang tré thanh nguy co ngay cang nghiém trong tai khu vyc ven sdng — kénh rach & TP. H6 Chi
Minh, dac biét tai huyén Nha Be (cili) — noi cé hé théng dia hinh thap, nén dat yéu, mat d6é dé thi héa tang
nhanh. Nghién cru nay st dung két hgp Céng nghé GIS, Machine Learning (Random Forest) va phan tich
mat cat dia hinh nham xay dung ban d6 nguy co sat |& dat tai huyén Nha Bé. B6 dit liéu gdbm 170 diém
khdo sat vdi 28 bién dau vao (DEM, slope, aspect, NDVI, NDWI, SWIR, khodng cach dén sdng — duong, d6
am dat, dic trwng curvature...).

K&t qua cho thay md hinh dat Accuracy = 0.7826, Recall |&p sat |& = 0.7391, va AUC = ~0.88, thé hién kha
nang nhan dién diém sat |& t6t hon so véi cdc md hinh truyén théng. Nhirng bién c6 mirc dd déng gop
cao gdbm NDWI, d6 am dat (Moist), TWI va cac chi s SWIR. Nghién ctru chirng minh tinh hiéu qua cua viéc
két hop GIS — ML trong hd trg cdnh bdo sé&m va quan ly rui ro sat |& dat.

Tir khéa: GIS, machine learning, random forest, FEM, sat |1& dat, Nha Bé.

Di¥ liéu va Phwong phap

Khu vue nghién ciu

Huyén Nha Beé (cli) nam & phia Nam TP.HCM, tié€p giap hé thong séng Sai Gon — Dong Nai va cac tuyén
séng rach day dac. Khu vic cé cao d6 dia hinh thap (phan I&n < 3 m), nén dat yéu, thanh phan tram tich
b& roi, déng thoi chiu tdc ddng manh cha qud trinh d6 thi hod, san |1ap va giao théng thuy. Nhirng dac
diém nay lam gia tang nguy co sat I& mai d6c b séng, dic biét tai cac khu vwe dan cu tap trung va cac
tuyén giao théng quan trong.

VUng nghién cru trong bai bdo duwoc gidi han bang mot polygon hanh chinh huyén Nha Be, dung lam mask
dé cat (clip) toan bo cac I&p raster va vector trong phan tich GIS.
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Dt liéu déu vao - Dt liéu khéng gian va dia chdt

Hinh 1: Map NDVI - bén dd GIS khu vurc khdo sat viing Nha Bé gém 170 diém khéo sat

Hé thong dit liéu dugc xay dwng dwa trén hai nhdm chinh: di¥ liéu khdng gian (raster, vector) va dit liéu
nh3n phuc vu hudn luyén mé hinh Machine Learning.

M6 hinh sé dia hinh (DEM): DEM d6 phan giai 30m (ngudn di¥ liéu vé tinh toan cau, vi du SRTM/ALQS),
lam |1&p co s& cho viéc tinh todn d6 déc, hudng déc, d6 cong dia hinh va chi sd TWI.

Lwéi séng rach va dwéng giao théng: Cac 1dp vector tuyén (polyline) thé hién séng chinh, kénh rach
va hé théng dudng cap chinh — phuy, dung dé tinh khodng cdch dén sdng (RiverD) va khoang cach dén
dudong (RoadD).

Muwa: Lugng mua trung binh ndm hodc da nién (Rain), thu thap tlr co s& dit liéu khi twgng thuy van
hodc ngudn raster toan cau (vi du CHRS/UCI), ndi suy va resample vé cung do phan giai.

Logi dét (SoilType): Ban d6 phan loai dat/dia chat bé mat ty & phu hop (vi du 1:50.000), dwoc chuyén
sang dang raster va gdn ma sé cho tirng loai dat.

NDVI (Normalized Difference Vegetation Index): phan anh mdc d6 phd xanh/tham thyc vét.

NDWI (Normalized Difference Water Index): phan anh hién dién va bién thién cda nudc bé mat.
SWIR / Moisture indices: cac chi s6 dua trén dai séng hong ngoai ngan (SWIR) va dd 4m, nhay véi ham
lwong nwdc trong dat va thdm pha.

EVI, NDBI: cic chi s6 b6 sung md ta cwong dd d6 thi hod va dic tinh mat phd, dwoc tinh toan tir 3nh
Sentinel-2, sau d6 clip vé vung Nha Bé va chudn hod vé cung hé toa do, cung pixel.

Slope (d6 déc): dung cdng cu gdaldem hodc Raster - Analysis = Slope trong QGIS.

Aspect (hwd'ng déc): cho biét hudng mat doc, danh gid tdc dong cla mua, birc xa mat troi.

Dé cong dia hinh (Curvature): gom curvature téng quat (GCur), dd cong mat bang (PlanCur), dé cong
theo phuong doc (ProfileCur), tinh bang module SAGA Terrain Analysis > Morphometry.

Chi s6 dm dia hinh (Topographic Wetness Index — TWI): thé hién xu hwéng tich tu nuwdc, la théng s6
quan trong trong kich hoat sat I& do b3o hoa nuéc.
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Correlation Matrix of Features
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Hinh 2: Heat Map Correlation Matrix - thé hién hé s6 twong quan giita cdc bién déu vao
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Hinh 3: Histogram cta 4 bién quan trong nhét - Chi s6 dé dm, chi s6 NDWI, Khodng cdch séng va do
cong theo phuong doc
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Di¥ liéu nhdan (Landslide Inventory)

Landslide inventory gbm hai nhdm diém:

e Diém sat I& (Class = 1): cac vi tri dwgc ghi nhan cé sat |6 hodc dau hiéu pha hoai mai déc. Trong diéu
kién di¥ liéu han ché, c6 thé két hgp diéu tra thuc dia, anh vé tinh, anh Google Earth va bao cdo dia
phuong.

e Diém khéng sat I& (Class = 0): dwoc chon ngiu nhién (random sampling) tai cac khu vire khdng cé dau
hiéu sat 1&, bdo ddm phan bd rdng, tranh tap trung.

Cac diém nay duoc overlay 1&n hé raster (grid), tir d6 trich xuat gia tri cla tat c3 cac yéu td (DEM, Slope,
NDVI, NDWI, TWI, v.v.) dé hinh thanh bé dit liéu dang bang (tabular dataset) phuc vu Machine Learning.

Tién xu ly va xdy dwng bé dit liéu hudn luyén

Quy trinh x& ly dit liéu dugc thuc hién chd yéu trén QGIS, gdm cac budc:

e Chuan hoa hé quy chiéu: T4t ca 16p raster va vector dwgc chuyén vé cung hé toa d6 phang (vi du VN-
2000 / UTM hodc EPSG:3405) dé ddm bao khoang cach, dién tich dwoc tinh chinh xac.

e Clip theo ranh gi¢i Nha Bé: S&r dung polygon hanh chinh huyén Nha Bé lam mat na (mask)

e Resample & ddng bd dd phan gidi: Tat ca cac raster duoc resample vé d6 phan giai 30 m (hoac gid tri
théng nhat véi DEM)

e Tinh toan cac I&p dan xuat: S dung cac cong cu trong QGIS/SAGA dé tao Slope, Aspect, Curvature,
TWI...

e Sample raster values: Dung céng cu Sample Raster Values dé gén gia tri cla tat ca |1&p raster (DEM,
Slope, Aspect, Curvature, NDVI, NDWI, SWIR, Moist, TWI, Rain, SoilType, RoadD, RiverD...) vao moi
diém grid.

e Gan nhin sat 16: Overlay I&p diém landslide inventory |&n grid. Cdc 6 nam trong vung sat |& duoc gan
Class = 1, cac 6 con lai trong vung tham chiéu dugc gan Class = 0.

e Xuat sang CSV: Bo dit liéu cudi cung dwoc xuat sang file .csv

Trong giai doan tién x& ly bang Python (pandas), cac gia tri khuyét (NaN) xuat hién & mdt s6 cot (chu
yéu la Aspect, khoang cach, soil type) dwoc dién bang median cla tirng bién dé tranh lam mat mau ma
khéng lam méo phan b6 dir liéu.

K&t qua cubi cung la dataset gom 170 diém, moi diém cé 30 bién ddc 1ap + 1 bién muc tiéu (Class: 0/1).

M6 hinh Machine Learning va tiéu chi danh gia

Nghién cru st dung thuat todn Random Forest (RF) — mot mo hinh tdp hop (ensemble) dwa trén nhiéu
cay quyét dinh (decision trees), phu hop vdi cdc bai toan:

e Dt lidu phi tuyén, nhiéu

e Bién dau vao da dang (lién tuc, rdi rac),

e Quan hé phirc tap giira cac yéu té dia hinh — mdi truong.

Di¥ liéu duoc chia thanh hai tép:

e Tap huan luyén (Training): ~70-80% s6 mau

e Tap kiém dinh (Test): ~20-30% s6 mau, theo phuong thirc train_test_split véi tham sé stratify = y dé
gitr ty 18 I&p 0/1 twong ddi 6n dinh giira hai tap.

X ly mdt cén béng I6p va ham mat madt

Trong bdi canh dy bao sat 1&, viéc bo sét cac diém nguy co cao (false negative — Class 1 bj duw doan thanh

0) nguy hiém hon dang ké so vai viéc bdo ddng nham (false positive). Do dé, mé hinh duoc thiét ké dé wu

tién Recall ctia lép 1:

e S dung class_weight = {0:1, 1:3 hodc 1:4} trong Random Forest dé “phat” ning hon cac 16i duy dodn
sai l6p sat 16.
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® Trong GridSearchCV, ham danh gia (scoring) dwoc chon la Recall (pos_label=1) thay vi Accuracy.

T6i wu siéu tham sé (Hyperparameter Tuning)

Céc siéu tham s& chinh ctia Random Forest duoc t8i wu bang GridSearchCV:
GridSearch st dung k-fold cross-validation (k = 5) trén tdp hudn luyén. M6 hinh tét nhat duwoc chon
dua trén Recall trung binh cua lép 1.
Cdc chi tiéu ddnh gid
Trén tap kiém dinh, mé hinh dwoc danh gid bang céc chi tiéu:
e Accuracy: ty |é dy doan dung chung,
e Recall (class 1): ty Ié m6 hinh phat hién dung diém sat 16. > Day |a chi s8 quan trong nhat vi gidp
giam bé sot diém nguy hiém.,
Precision (class 1): ty & diém du dodn sat |& thyc su |a sat 16,
Fl-score: trung binh diéu hoa clGa Precision va Recall,
Confusion matrix: ma trdn nham |an 2x2 cho hai lép,
ROC — AUC: duwdng cong ROC va dién tich duédi dwdng cong (AUC) ddnh gid kha ndng phan biét téng
thé gitra hai l&p & moi ngudng.

KET QUA VA THAO LUAN
Két qud mé hinh

Sau qua trinh t6i wu, md hinh chon dugc bd tham sé tét nhat:

Test Accuracy: 9.732688695652174
Test Recall (class 1): 8.7391384347526886

Confusion matrix:
[[19 4]
[ & 17]]

Classification report:

precision recall F1-score  support
a 8.76 2.83 8.7% 23
1 8.81 a.74 a.77 23
accuracy .78 a6 Hinh 4: Két qud kiém thi vdi Accuracy = 0.78,
MALro &VE B.78 a.78 2.78 46 Recall (class 1) = 0.74, Precision = 0.81, F1-score =
weighted ave 8.78 a.78 8.78 46 0.77
Test ROC-AUC: B.33546352809873724
ROC Curve - New Landslide Dataset
1.0
0.8 4
&
& 0.6
]
2
£
w 0.4
2
0.2 1
- —— ROC curve (AUC = 0.888) Hinh 5: Biéu dé két qud twong quan ROC-AUC
0.0 = === Random guess

0.0 0.2 0.4 0.6 0.8 1.0
False Positive Rate
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Phén tich két qud

e Recall I&p 1 cao chirng t6 mé hinh nhan dién t6t cac diém nguy co sat & > phU hgp muc tiéu canh
bdo som.

e Accuracy dat 0.78, can bang gitta hai |&p cling nhu ty 1& bao ddng gia thap tirc Precision I6p 1= 0.81

e M®b hinh Random Forest cho két qua tin cdy va phu hgp véi ddc trung dia hinh Nha Bé.

e Ma trdn twong quan cho thdy NDWI, Moist, SWIR va TWI c6 tuwong quan cao nhat vai 1&p sat 1&. Diéu
nay phu hop véi diéu kién dia chadt Nha Bé — noi d6 4m dat va thay van chi phéi manh sy 6n dinh mai
déc.

Bdn d6 viung nguy co

Ban dé nguy cd sat I& + 3 mat cat ngau nhién P1-P2-P3
1le6

11841 b7
M3t cat dia hinh P1-P2-P3 v6i ngudng phan vj
1.182 1 =
1004 —— p2
— P3
1.180 1 757 -=- Q15~0.00m
Q30 ~ 0.00m
5.0 Q50 ~ 2.00 m
> 1.178 4
('8- —_
S E 2541
. =3
© 1176 - e R —
=
o) S
4 EE An toan —2.5
11 3 Nguy co thap
. @3 Nguy co trung binh —5.04
1172 “\ B Nguy co cao 15
== Pl :
| T
LT -10.0 T T T T T
1.170 0 2000 4000 6000 8000
Y ! y ! y Khoang cach doc mat cat (m)
686000 688000 690000 692000 694000
Toa do X

Hinh 6: Bdn dé viing nguy co (Susceptibility Map) vdi 4 cdp nguy co, kém 3 mdt cat khéo sat

D liéu dau vao gdbm DEM 30m, cac chi s6 dia hinh (Slope, Aspect, Curvature), chi s& vién tham
(NDVI/NDWI/SWIR), khoang cach t&i song — duong, d6 thi hod... M6 hinh Random Forest cho dy bao nguy
co theo tirng pixel. Gan b& séng Nha Bé va khu vuc dia hinh cé dé déc vi mé 16n.

Mé hinh lai ML-FEM

Md hinh khai niém phu hop vai két qua ML:
e Vung cé dia hinh d6c + gan sdng + dat yéu - ML dy bdo “nguy co cao”.
e Vung bang phing P1 - ML dv bao “an toan”.

FEM gilp cung c6 co s& vat ly cia ban d6 ML: Cho phép gidi thich vi sao khu vuc dd cé nguy co cao ciing
nhu ho trg dinh huwéng khao sat va gia ¢ b song.
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Nhanh ML + GIS Nhanh FEM (khai niém)
ML / GIS INPUTS FEM INPUTS
DEM, Slope, Curvature, Mét cat P1-P2-P3 (DEM)
NDVI, NDWI, RiverD, RoadD, Dia tang, tham sé c', 9", y
Landslide inventory Muc nudc séng

v

M& hinh FEM 2D
{phan tich &n dinh mai déc)

v

Random Forest | XGBoost
Huan luyén & kiém dinh Chon mat cat

nguy co cao (P2, P

Ban dé nguy co sat |d FoS, bién dang, mat truot
({Landslide susceptibility map) Co ché pha hoai chi tiét

\ D& xust giai phép: /
Gia cd bd, kiém soat x6i 1d,

quy hoach sir dung dat /

Hinh 7: So @b so sdnh va lién két ML-FEM trong ddnh gid sat I&

Phan tich két qua va hwéng phat trién

Nghién clru d3 xay dwng thanh cdng mé hinh du béo sat |& d4t cho huyén Nha Bé dua trén Random Forest
va di¥ liéu GIS—vién tham da ngudn. K&t qua Accuracy 78% va Recall 16p 1 dat 74% chirng td6 md hinh cé
kha nang &ng dung vao cong tac canh bdo va quy hoach dat dai ven séng. Phuwong phdp dé xuat co thé
mé& rong cho cac khu vuc ven sdng & Dong bang séng Clru Long cling nhu xuc tién xay dwng mé hinh s&
cai tién tire tich hop tu ddong cap nhat dit liéu vé tinh theo théi gian thuc so véi mé hinh vat ly FEM.
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Cong nghé Jet Grouting dwong kinh |&n va tru RAS - Giai phap tién
tién cho cac du an ngdm va co s& ha tang tai Viét Nam

Large Diameter Jet Grouting & RAS Column Technologies -Advanced Solutions for
Underground & Infrastructure Projects in Vietnam

Db Ngoc Phong
Céng CP céng trinh ngdm FECON RAITO. E-mail: phongdn@fecon.com.vn, dongocphong.th@gmail.com

Nguyén Vin Hao
Céng ty cé phén cbéng trinh ngdm FECON RAITO. E-mail: Haonv4@fecon.com.vn,

Nakajima Tomo
Céng ty RAITO KOGYO. E-mail: tomo@raito.co.jp

Tém Tat

Trong bdi canh nhu cau xay dung ha tang ngam, metro, cang bién va cac cong trinh quy mé 1&n ngay cang
gia tang tai Viét Nam, cong nghé x{ ly nén bang tru dat — xi méng duong kinh 16n dang tré thanh xu thé
tat yéu. Bai viét gidi thiéu tdng quan vé hai cdng nghé chd dao: Jet Grouting dudng kinh 1&n (Large
Diameter Jet Grouting — BDJ) va RAS Column (Reliable Accord Soil Column) — thé hé md&i cia phuong phéap
trén sau cai tién. NoOi dung bai viét phan tich lich sir phat trién, nguyén ly, wu diém ky thuat — kinh té, so
sanh vdi cdng nghé dudng kinh nhé, déng thoi tdng hop xu hudng (rng dung trén thé gidi va tai Viét Nam.

Abstract

In the context of increasing demand for underground infrastructure, metro systems, seaports, and other
large-scale projects in Vietnam, ground improvement technology using large-diameter soil-cement
columns are becoming an inevitable trend. This article provides an overview of two key technologies:
Large Diameter Jet Grouting (BDJ) and RAS Column (Reliable Accord Soil Column) — the new generation of
the improved deep mixing method. The content analyzes their development history, principles, technical
and economic advantages, compares them with small-diameter technologies, and summarizes global and
domestic application trends.

Keywords: Jet grouting, BDJ, RAS, Large diameter, soil improvement, underground construction.

Bdi canh va su can thiét chia cdng nghé dwéng kinh 16n

Diéu kién dja chat Viét Nam, dic biét tai dong bang sdbng Hong, mién Trung ven bién va dong bang séng
Clru Long, chira nhiéu I&p dat yéu, bao hoa nudec, tinh nén 1Gn cao. Cac dy an metro, dwdng ham, tram
bom, nha mdy, ciu cang... doi hdi gidi phap x& ly nén c6 kha nang:

e Tao khéi chéng thdm I6n,

e Chiu tai tap trung cao,

e Gidam lin va bién dang,

e Thicong trong khéng gian chat hep dé thi,

e RUt ngdn tién do va ddm bao an toan cdng trinh 1an can.

Cong nghé Jet Grouting dudng kinh I&n va RAS Column dap &ng chinh xdc céc yéu cau trén nho kha nang
tao tru cé dudng kinh tir 1,4 dén 5,5 m, giam s6 lugng miii khoan, tdng dd dong nhat va hiéu qua kinh té.
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Hinh 2. Phurong phdp gia c6 nén dat

Cong nghé Jet Grouting dwong kinh lon

Lich st phdt trién

Jet Grouting xuat hién tai Nhat Ban va Y tir thap nién 1960, ban dau chi tao dwoc tru duong kinh nho (0,6—
1,0 m). Nho cdi tién ap luc bom (300 dén 700 bar), téc dd quay va thiét ké voi phun, dén thap nién 1995—
2005 céng nghé chinh thirc budc vao giai doan “Large Diameter Jet Grouting”, dat dwong kinh 1,5-3,0 m.
T ndm 2015 dén nay, cac tap doan nhu Raito Kogyo, Kajima, Soilmec, Keller d3 thuong mai hda hé théng
Jet Grouting siéu I&n, cho phép tao tru dudng kinh 1én dén 3—-6 m tuy diéu kién dat.

Bdng 1 Lich st phdt trién cua céng nghé trén Jet Grouting

1960-1980
Giai doan ban dau

1980-1995
M& rong va cai
ti€n thiét bj

1995-2005
"Phuwong phap
phun vita ap luc
cao dk lon" chinh
thirc ra mat

2005-2015

Nhu cdu vé dudng
kinh 1&n tang
manh

2015- Hién tai
Thuong mai hda
thiét bi chuyén
dung

Cong nghé phun
vira ap luc cao (Jet
Grouting) 1an dau
tién xuat hién &
Nhat Ban va Y vao
nhitng nam 1960
(Gondwana,
Yamakado, G-
Ground). Taora
cac tru dat-xi
mang cé duong
kinh tir 0,6 dén
1,0 m, chd yéu dé
cai thién nén dat
yéu va kiém soat
tham.

Cac nha thau &
Nhéat Ban, Dlc va
Y bat dau thir
nghiém vai viéc
tang duong kinh
tru.

Tuy nhién, dudng
van

kinh > 1 m
khéng 6n dinh,
thuong chi  dat

duvoc 1,2-1,4 m
trong dat sét hoac
dat mém.

Nhat Ban va Chau
Au b3t dau dinh
nghia

Phun hai pha:
duong kinh 1,5—
2,0m.

Phun ba pha:
duong kinh 2,0—
3,0m.

Ung dung bat dau
xuat hién trong
Cong trinh tau
dién ngam, Xt ly
nén d4t cho giéng
thang ding

M& rong duong
dé thi.

Cacdy an tau

dién ngdm I6n
trén khdp chau A
(Tokyo, Osaka,
Héng Kéng, Seoul,
Dai Bic) d3 thuc
day nhu cau vé truy
Jet Grouting 2-4 m
cho cac tuong
chong tham, Khaoi
xi mang dat cho
cac cong trinh
ngam va dudng
ham ngang

On dinh mai déc
va gidm thiéu sat
|& dat, v.v.

C4c nha san xuat
nhu Raito/Kajima
(Nhat Ban),
Soilmec (Y), Keller
(Blrc) va Trevi (Y)
da phat trién céc
hé théng bom vita
siéu toc cé kha
nang:

Pat duong kinh tir
3-6 m, tuy thudc
vao diéu kién dat.
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Nguyén ly tao tru dwong kinh Ion

Jet Grouting duong kinh I&n sir dung dong thoi:

e Vira xi mang (slurry)

e Khinén (air)

e Nudc ap luc cao (water jet)

hinh thanh nang lvong phd v& — xdo trén dat manh hon nhiéu so véi cdng nghé mot pha truyén théng.
Nang lwong nay quyét dinh truc tiép kich thudc tru.

Ciéu dia hinh

Ehéng khi nén
Nurde ap luc
Chiét hoa cimg cao Ong 3 16p

Xoay va kéo lén

<

Xe hit chin khong

Thoat dit bin

Mit ciit cia dng 3 16p

AN

Airlift

Phut tfing trén
Nurdre s18u cao ap [-—— '

Phut ting dudi

s

Khéng khi nén
Chat hda cirng phun cao &p

MEE

Durémg kinh cai tao

Hinh 3. Phwrong phdp Jet grouting 3 pha dwong kinh Ion

Quy trinh thi céng va kiém soat chat lwong
Quy trinh gdm: thiét |4p thiét bi; khoan dén cao d6 thiét k&; phun —trén khi rat can; hoan thién va nghiém
thu.
Céng tac QC/QA yéu cau:
e Thicong thi nghiém,
e Gidam sat lvu lwgng — ap luwc — tdc d6 nang can,
e L3y mau, khoan 18i kiém tra dudng kinh, giao thoa,
e Thinghiém cuwdng dd nén (UCS) va thi nghiém kiém tra hé s6 tham.
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inh 4. Khoan 16i kiém tra chdt lugng tru Jet grouting

Ung dung cha Jet grouting dwong kinh 1én

Jet Grouting dudng kinh I&n hién |a lwa chon wu tién cho:
Tudng chéng thdm cho hé dao sau,
Tram bom va giéng dirng,

Khai bit (plug) phuc vu thi céng TBM,
Cai tao nén cang bién, san bay, nha may,
XU ly sat 1& va mai déc.

Hinh 5. Bdo 16 kiém tra duong kinh tru Jet

grouting

Cong nghé Tru RAS — thé hé méi cta tron sdu dudng kinh Ién
Céng nghé CDM truyén théng (1970-1990) chi tao tru 0,6—1,0 m. Khi nhu cdu nén méng siu va yéu cau
déng nhat tang 1én, hé twin-shaft va triple-shaft ra doi (dwdng kinh 1,5-2,5 m). D&n ndm 2005, Raito
(Nhat Ban) phéat trién RAS Column, véi cc cai tién Idn:
M& men xoan 300-600 kN-m,
Canh tron mo rong,

Kiém soat tu dong,

Puong kinh 1,4-2,5m,

D6 sau thi cong 40-60 m.

Bang 2 Lich s phat trién cla cdng nghé tron sau co khi

1970-1985
Giai doan phat
trién ban dau —
Mo hinh CDM
truyén théng

1985-1995

Sy xuat hién cla
hé théng truc doi
— Ung dung m&
rong

1995-2005

Gidi thiéu hé
théng ba truc va
thé hé dwong kinh
|&n dau tién

2005-2015

Cong nghé RAS —
Thé hé th hai cla
cong nghé trén
dudng kinh 1é&n

2015- Hién tai
M& rong thuwong
mai — Hé théng
RAS tién tién

Ban dau, nd su
dung hé théng truc
don, tao ra cac tru
c6 duwong kinh tir
0,6 dén 1,0 m.

Cac muc dich
chinh bao gom cai
tao nén dat yéu
cho cac khu vuc
ven bién, ké bién,
badi container va

Pbuong kinh tru tw
1,0-1,5m

Nhat Ban, Han
Quéc va bai Loan
da ng dung réng
rai phuwong phap
nay cho: moéng
cang bién, dé chan
séng, gidm thiéu
hién twong hda
long dat.

Puong kinh tru tir
2,0-2,5m

Nhat Ban va Dai
Loan da tiéu
chuan héa
phuong phap dao
sau va thi cong
cac du an tau dién
ngam.

Cong ty Raito
Kogyo (Nhat Ban)
da gidi thiéu RAS
— Reliable Accord,
v@i cac dic diém
ndi bat: canh trén
quay mo& rong,
duong kinh try tw
1,4-2,5 m, kha
nang trén & dé
sau 40-60 m.

Cac hé théng RAS
hién dai c6 cac dac
diém sau: mé-men
x0an vuot qua 700
kN-m, cdnh tay
tron duoc téi wu
héa thay luc, diéu
khién tu déng
(md-men  xoan,
vong quay modi
phut, téc dd xuyén
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1970-1985 1985-1995 1995-2005 2005-2015 2015- Hién tai
Giai doan phat Sy xuat hién cla Gidi thiéu hé Cong nghé RAS— | M& rong thuong
trién ban dau - hé théng truc déi | thdng ba truc va Thé hé th hai cda | mai — Hé thdng
M6 hinh CDM —Ung dung m& thé hé dudng kinh | céng nghé tron RAS tién tién
truyén théng rong |&n dau tién duong kinh 16n
cdc co s& cong Ung dung d3 thau), duong kinh
nghiép. nhanh chéngmé& | tru tir 1,4-2,5 m.
rong trong: hé Puwgc s dung
théng tau dién réng rai cho: céc
ngam (twong giai phap thay thé
ngin), duong sdt | cho tudng chan,
d6 thi, méng cau, | khéi chan quy mo
gia cd6 nén méng I&n, méng nha ga
cang va b3ai va kho b3i tau dién
container. ngam, tuong
chéng hda long
day.
Nguyén ly

RAS st dung truc kép quay nguoc chiéu nhau, giup:
e Trdn dat — xi mang déng nhat,
e Loai bd hoan toan hién tugng “xoay cung chiéu”,

e Khoan xuyén qua I&p dat cirng hodc dat 1an vat liéu khé thi cong bang CDM thuong.

RAS mé to

Tram trén

Xe cép xi
mang

Can khoan

Dét troi

Toén thép
Tru
RAS

Quay trai

Canh can ngoai

v

Quay phai

A

Canhcan
trong

v

LS vira

Hinh 6. BG tri thiét bj RAS

Uu diém ky thuat

Do déng nhat cao,

Kiém soat d6 thang dirng t6t,

[t sai s& hinh hoc, it rung dong

Thich hop cho twdng chéng thdm, chdng 1in, chéng trwot, chéng hda long.
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U'ng dung cha tru RAS

RAS dugc trng dung réng rai cho cac cong trinh:
e Nén cang, bii container, kho bai,

e Tuong chan, giéng dirng,

e Duodng dap, dé ke,

e XU ly Itin va én dinh mai déc,

e Nén nha may, két ciu chiju tai l&n.

o

¥

I kiém ra duong kinh tru AS -

Hinh 9. Pao

So sanh chung giira cong nghé thi cong dwong kinh Ién va dudng kinh nhé

Tru dudng kinh 1én cho ndng suat cao hon 1,5-3 [an nho gidm s6 diém khoan va ting thé tich xt ly moi
tru.

Twong/cum tru 1&n gidm khe hé gitra cac try, tang hé sé kin nudc; trong khi tru nho dé tao khe rdng hoic
vung khéng tron du.

Khdi cai tao tir tru I&n c6 moé dun dan héi cao, it diém y&u nén giam lun va gidm chuyén vi ngang hiéu qua
hon.

DU don gia trén m3 cao hon 10-20%, téng chi phi dy an lai giam nho:

e Gidam sé lvong truy,

e Ti&n do rut ngan,

e Giam chi phi ki€m soat 1tn va khac phuc rui ro.

Tru |I&n tao it h6 khoan hon = gidm bun thai, tiéng 6n va chan dong, phu hop vdi khu d6 thi.

Bang 3 Tém tat cac tiéu chi so sanh

Tiéu chi buong kinh 1én buong kinh nhd
Hiéu qua ky thuat téng thé 1 8.8 0 8 ¢ * %k k
Nang suat 1 8.8 0 8 ¢ * K 5
Kiém soat Iin va bién dang 3 3 ok >k
Do kin nuwdc . 0.0.0.6 4 * %k
Hiéu qua kinh té cho dién tich >1000 m? % % F ke 1 8 8 ¢
Yéu cau thiét bi va ki ndng van hanh Y % I Kk %k
Phu hop dia hinh chat hep do thi * % %k K * % %k
Murc d6 phé bién tai Viét Nam (2025) * ok Yr % %k ok
(dang phét trién nhanh) (ph6 bién réng rai)
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Xu huéng &rng dung trén thé gidi va Viét Nam

Nhat Ban, Han Quéc, Singapore: tiéu chuan hoa Jet Grouting & CDM duwdng kinh 1&n cho metro, giéng
ding, tram bom.
Chau Au: 4p dung cong nghé duwong kinh 16n cho dwong ham, tram dién ngdm, ga metro.
Dong Nam A: dic biét Bangkok, nang suat tdng 2-3 lan so véi cong nghé tru nho.

Bang 4 Cac du an Jet grouting dudng kinh I&n dién hinh trén thé gidi

STT Du an Dia diém Céng nghé & kich thuwdc (dueng kinh /
chiéu sau)

1 | MRTA Blue Line Extension — TBM | Bangkok, | Jet Grouting duwong kinh Ién: @ ~3.2 m, su
retrieval shaft Thdi Lan ~43.8 m. Thai Journal Online

2 | Du &n hang dé & ké sdng — Meixiang | Trung Qudc | Jet Grouting “large diameter, ipsilateral,
River tributary multi nozzle, high pressure” (cut off wall)

MDPI

3 | Case Study Jet Grouting — Maragheh, Iran Jet Grouting: chiéu sdu ~16 m, dudng kinh

Iran th&r ~1.06 m (van chua 1&n nhwng két qua
tot) ResearchGate

4 | Dy an tai Nhat Bdn — danh sach cGa | NhatB3n | Nhiéudu &n cditao lén: $2000 mm, $3500
JAFEC USA, Inc. “Jet Grouting mm, $5000 mm. jafecusa.com
Projects”

5 | Thi nghiém tai Pai Bac — pilot large | Dai Bic, Pai | Jet Grouting duwong kinh 2.0 m & 3.2 m.
diameter Jet Grouting Loan ISSMGE

6 | Du an “Large diameter ultra-deep | Trung Qudc | Phuong phdp dudng kinh 1én, khoan |6n,
high pressure  jet grouting tru tot. Patsnap Eureka
construction method” (bang sang
ché)

7 | Nghién ciru téng quan “V Jet| Toancau |Jet Grouting dwdng kinh 2m téi 5m.
method” — Cong nghé Jet Grouting Preprints
duong kinh I&n dén 5.5 m

8 | Case “Ground Stabilization in| ThuyDién |Jet Grouting: 288 tru dai ~5.5m, @
Difficult Geology by Jet Grouting | (Sweden) | ~0.80 m. Wassara
Columns”
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Tai Viét Nam Jet Grouting dwong kinh |&n da duoc ing dung tlr nam 2015 trong:
e Metro Ha NGi (Ga S9-512)

Metro TP.HCM (Ba Son — Nha hat — B&n Thanh)

Tram bom Ddng Diéu

Tuyén cdng Yén X3

Cac dy &n cdng bién, nha may thép, nha may nuéc

RAS Column cling d3 dugc trién khai tai:

e (Cang qudc té Lach Huyén — Bén 5,6, tdng khdi lvong thuc hién khodng 508 nghin m3.

e Cang Dung Quat — Bén 8, tong khdi lvong thuc hién khodng 163 nghin m3.

e Cac dy 4n chuan bi dp dung tai cdng trinh cdng nghiép va ha tang nang.

Xu hudng chung cho thay Viét Nam dang budc vao giai doan mé rong manh mé viéc sir dung cong nghé
dudng kinh I6n, du kién phé bién trong 3-5 ndm tdi.

Két luan

Tru Jet Grouting va Tru RAS dudng kinh 1&n dai dién cho budc ti€n quan trong cta nganh x& ly nén méng
tai Viét Nam. V&i kha nang thi cdng nhanh, chat lvgng 6n dinh, hiéu qua kinh té€ cao va phu hop vdi cac
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du dn ngam quy mé 1&n, cdng nghé nay dang trd thanh lya chon chién lvoc trong xay dwng ha tang do thi
hién dai.

Mac du yéu cau thiét bi chuyén dung va ddi ngii ki thuat trinh dé cao, lgi ich mang lai — tir d6 an toan,
dd bén céng trinh dén giam thiéu rdi ro — vuot trdi so véi cdng nghé truyén thong.

Céng nghé dudng kinh 1&n hira hen déng gdp quan trong vao sy phét trién bén virng cta hé thng ha
tang quéc gia, dic biét trong bdi cdnh Viét Nam ddy manh dau tw metro, dwdng ham, cang bién va céng
trinh cong nghiép trong diém.

Loi cdm on
Chan thanh cdm on sau sac dén Cong ty FECON RAITO, Cong ty RAITO KOGYO va cac dong nghiép da hd
tro théng tin, dong gép y kién dé tac gid hoan thanh bai viét nay!

Tai liéu tham khao

BS EN 12716:2001 — “Execution of special geotechnical works — Jet Grouting”

“Deep Soil Mixing for Engineers” (FHWA/USA)

“The Deep Mixing Method” Masaki Kitazume & Masaaki Terashi

“Jet Grouting Practice: an Overview” (SEAGS & AGSSEA)

HG/T 20691 2017 — “Technical Specification for High Pressure Jet Grouting Construction” (Trung Quéoc)

“Phuong phap thi cdng tru RAS - CAm nang thiét ké va thi cdng” Hiép hdi nghién clru phuwong phap xay
dung tru RAS (Nhat Ban) — 9/2024.

“Phuong phap thi cong Jet grouting OPT — Tai liéu ky thuat va dy toan chi phi” Hiép hoi nghién ciru OPT
Jet Nhat Ban — Tai ban lan 3.

TCCS 94:2025/1BST — Tru RAS — yéu cau thiét k€, thi cong va nghiém thu.

Long. P.V, D.T. Bergado, L.V. Nguyen, A.S. Balasubramaniam, “Design and Performance of Soft Ground
Improvement using PVD with and without Vacuum Consolidation”. Geotechnical Engineering Journal
of the SEAGS & AGSSEA, Vol.44, No.4, 2013, ISSN 0046-5828.

Soil improvement methods applicable to different range of soil sizes (update by / Nicholson, 2015)
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Giai phap chéng xdi long séng va bado vé b séng C6 Chién, Vinh
Long

Ngb Dinh Tung
Céng ty cé phén HUDECO. E-mail: tungnd@hudeco.com.vn

Lé Thai Trung
Céng ty cé phdn HUDECO. E-mail: trunglt@hudeco.com.vn

Tém Tat

Nhirng ndm gan day, hién tugng sat |6 bo song, kénh, rach d3 va dang xay ra tai hdu hét cac dia phuong
& vung dong bang séng Clru Long gdy anh hudng nghiém trong cho doi séng ngudi dan khu vuc nay. Tai
Vinh Long, cac nghién ctru vé sat 1& bd sdng C6 Chién chi ra nguyén nhan chinh do giao thong thiy, séng
thuy triéu, khai thac cat... Vao ndm 2022, sau khi cong b6 vé tinh trang khan cip cé nguy co sut lin cla
b& ké sdng C6 Chién, dén ndm 2023, Chinh Ph( @3 ban hanh va phé duyét cac quyét dinh vé viéc sira chira
Ké C8 Chién vdi gidi phap phdi hop dap da va rai bao tai cat dwdi long song dé han ché cung truot do xdi
long séng gy ra. Trong bai viét nay Ching tbi s& gidi thiéu vé trinh tu thi cdng, nhirng thach thirc ma céc
nha thau d3 gap phai tai du an, dé xuat phuong an nghién ciru mé réng cho dy an nay, cling nhu nhirng
dv an tuwong tu.

Tir khéa: ké séng, chéng xdi long sdng, thi cong ke

Mé& dau

Trong céc du an slra chita va gia cd ké bd séng, viéc lua chon gidi phap k§ thuat phu hop luén [a mét bai
toan téng hop, doi hdi sw can nhic ddng thoi gitta diéu kién dia chat nén, dic diém thay lyc — x4i boi,
murc d6 hu hdng hién hitu cta céng trinh, cling nhu yéu cau vé hiéu qua kinh té va tinh kha thi trong thi
céng. Pac biét d6i vdi cac tuyén ké d3 ton tai va dang xay ra sy ¢8, muc tiéu uu tién thudng 1a 6n dinh
téng thé mai bd va han ché& nguy co truot do x4i long séng, trong khi van ddm bao kha ning khai thac va
st dung coéng trinh sau khi stra chita.

Trén co s& danh gia diéu kién dia chat — thay luc tai hién treong, miérc d6 hu hdng cda tuyén ké hién
hiru, cling nhu yéu ciu 6n dinh cong trinh trong diéu kién khai thac 1au dai, phuong én duoc lua chon cho
dy an 1a gidi phap phéi hop giita gia c6 ldng séng va gia c6 than ké. Cu thé, da hdc va bao tai cat duwoc dap,
rai dudi ldong sdng nham han ché xéi long, cat dirt cung trwot do ha thap day sdng gay ra, qua dé nang cao
6n dinh téng thé mai bo. Phan mai ké dwoc bao vé bang thdm dd va mai da hoc chit vira, trong khi phia
trong ké bé tri via hé trén nén coc dé gidm anh hudng cla lin khéng déu. Mat trudc ké dugc ting cwdng
bang cac ban ngudng, nham phan tan ndng lwgng dong chay va han ché x4i cuc bo tai chan ke.

Gidi phap néu trén dép (rng tot yéu cau xr ly sy ¢d trong diéu kién hién trang phirc tap, déng thoi ddm
bao kha ndng thi cdng va hiéu qua kinh té. Tuy nhién, xét vé dai han, viéc chi tap trung gia c6 tai vi tri bo
sdng chua giai quyét triet dé cac bién dong hinh thai Iong dan. Do do, bai bao tiép tuc dé xuat va thao
ludn phuong an k& mo han nhv mot huéng tiép can b sung, nham diéu chinh dong chay, thuc day boi tu
tw nhién va nang cao tinh bén vitng cho céng trinh ké trong diéu kién dic thu cha séng C6 Chién.

Théng tin dy an sira chira ké séng Cé Chién
Théng tin vé dy &n stra chita K& C6 Chién dugc trinh bay trong Bang 1.
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Bdng 1. Théng tin dw dén

Céng trinh Stra chira ké séng C6 Chién
Dia diém xay dung Phudng 1, thanh phé Vinh Long, tinh Vinh Long
Chil d3u tu Ban Quan ly dy dn dau tw xay dwng cac cong trinh ndng nghiép va

phéat trién néng thén tinh Vinh Long
Nha thau khdo sat, thiét k& | Vién Khoa hoc Thuy Igi mién Nam
Nha thau thi cong Coéng ty C6 phan HUDECO

An:Binh

& . KhuiDu Lich Vinh Sang

Chiia' Tién'Chai- #

SnGATInA

KE LAM MOI
L=190 M

KE SUA CHUA
L=290 M

Hinh 2. Pham vi c6ng viéc
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Hinh 5. Két cGu via hé trudc khi sira chiva
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Hinh 6. Biéu db ddy séng c6 chién ndm 2011 va 2022

e Dua trén hinh anh va két qua khao sat day séng cd chién ndm 2011 va ndm 2022, ldng sdng C6 Chién
d3 bij x6i va ha thap long dan téi 21.3m sau 11 ndm, chinh diéu nay da gay sut lun két cau ke va via he
bén trén.

Bién Phap thi Cong

Cac cong viéc chinh cla nha thau thi cdng stra chita ké C6 Chién bao gom:
Théo d& két ciu ké cil, lvu trit, bdo quan vat tv tan dung lai (nhw lan can, da granite).
Ddng coc BTCT 350%350.

Dong cir tram tha tham da trén can.

Dap bao tai cat dudi nwde xr ly hé xéi sat 16.

Trai vai dia k¥ thuat dudi nudec.

Tha tham da dudi nudc.

Thi cong d4 hdc chit vira, hé dam san va ban ngudng.

Thi cdng hé thng hé ga, cong va clra xa.

Thi céng via he.

Hinh 7. Thi céng coc vuéng 350 x350
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HUDECO

6 Nov 2024 at 14:19:32]
5 Buong 1 Thang 5

TP. Vinh Long|
Viét Nam|
Dur an stra chiva ké& song co chién

Hinh 10. Thi céng da héc chit vira
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Hinh 12. Thi cbéng via hé

Nhirng thach thirc trong qua trinh thi cong

Coéng trinh xay dwng nam trong khu vuc sat |&, gidi han tai trong 1a 2 tan/m2 gay khé khin trong viéc
di chuy&n mdy mdc va thiét bj = Nha thau dua ra phwong an van chuyén bang dwdng thly va sit dung
thiét bj tai trong nhd.

Thay trieu I&n xudng, Thoi gian muc nwdc thap 1a rat ngan, = Nha thau can cé nhiéu kinh nghiém dé
lén k& hoach t6 chirc thi cong dwa trén quan trac muc nwdc, dong chay va phai chuyén d6i mot s6
hang muc ti thi cong d6 bé tdng tai chd thanh phwong an 13p ghép cau kién bé tong duic san.

Dong chay séng C6 chién kha xiét = Nha thau can cé kinh nghiém dé quan ly cdng tac tha bao tai cat,
tranh hién twong bi cudn trdi, |&ch vi tri can tha.
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Hinh 13. Thi cbéng via he

17 Nov 2024 at 16:25:55
Phan Béi Chau

kL e Hinh 14. Thi cong ban ngudng

gsell  theo con nuoc.
Du'an sira chira ke séng ¢o chién

Hinh 15. Dong chdy siét cua
Séng Cé Chién

Phwong an nghién ciru mé réng

Hién nay, nhu cau vé cat trong nudc rat lon. Tlr cac dy an duwdng cao téc trén cd nwdc, dén cac dy an
cang bién, cac dy an d6 thj trén nén dat yéu can san |ap bang cét, v.v., khién ngudn cat & Viét Nam tr&
nén cuc ky khan hiém. Xuat phat tlir goc nhin trén, Nha thau d3 nghién ctru tinh toan giai phap ké mo
han nham mang lai hiéu qua bdi Iang ty nhién cho cac khu vy sat 16 can x{ ly, giip mang lai gia tri lau
dai cho dy 4n va tiét giam tai nguyén cat.
Hinh 16, 17 trinh bay mét s két qud mé phong FEM phuong dn ké mo han.
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Hinh 16. Phwong én mé phéng FEM ké mé han

Két qua trudc boi lang Két qua sau khi boi l3ng

IM - Reached safety factor 1.198 i IM - Reached safety factor 1.228

Hinh 17. Két quad tinh todn FEM

Két ludn

T qua trinh thi cong stra chita ké sdng C& Chién tai tinh Vinh Long, cé thé nhan thay rang céc cong trinh
ké be song trong khu viee Dong bang séng Clru Long ludn phai d6i mit véi nhiéu thach thire phire tap, bao
gém nén dat yéu, dong chay xiét, bién d6 dao ddng muc nwdc I&n va su thiéu hut bun cat ty nhién. Nhirng
yéu t6 nay khong chi dnh hudng dén tinh 6n dinh 1au dai cla cong trinh, ma con gay khoé khin dang ké
trong t8 chirc va kiém soét thi cong.

Thuc té thi cong cho thay, gidi phap slra chita ké truyén théng cé thé dép (rng yéu ciu bdo vé cap bach
trong ngan han, tuy nhién van tén tai nhi*ng han ché nhat dinh, dic biét 1a nguy co x4i |& chan ké va suy
giam hiéu qua theo thoi gian néu khdng cé céc gidi phap ho tro phu hop vé mat thay dong luc hoc.

Trén co s& dé, bai bdo da dé xuat phuwong an ké moé han nhu mét giai phap bd sung hodc thay thé, véi
uu diém 13 diéu chinh hudng va van tdc dong chdy, thic day qua trinh boi tu ty nhién, tir dé giam ap luc
tac déng tryc ti€p 1én mai va chan ké chinh. Giadi phap nay khong chi gép phan nang cao tinh 6n dinh lau
dai cta b& séng, ma con cé tiém nang giam chi phi bdo tri va han ché can thiép cirng vao dong sdng, phu
hop vdi xu hudng phat trién bén virng hién nay.

Tai liéu tham khao
Hué, V.H. (2023). Panh gid 6n dinh b& séng C6 Chién, tinh Vinh Long. Tap chi Khi twgng Thly van 2023,
752, trang 12-28.
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Ung dung coc khoan nhdi phut vira than coc cho nha cao tang tai
thanh phé HCM

Application of shaft grouting bored piles for high rise buildings in HCM city

Nguyén Duy Quang

Céng ty cé phén Fecon South. E-mail: quang.nd@fecon.com.vn
Tran Hoai Nam

Céng ty cé phén Fecon South. E-mail: nam.ht@fecon.com.vn

Téom Tat

Trwdc day tai Viét Nam, viéc 4p dung k§ thuat phut vira than coc (shaft-grouting) 1a chwa phé bién vi con
it cdc nghién cru thyc nghiém tir cac céng trinh thyc té. Trong nhitng ndm gan day nhiéu nha cao tang tai
Thanh phé H6 Chi Minh dp dung k§ thuat nay trong thiét ké va thi cdng mdng coc vi tinh hiéu qua va tiét
kiém dugc chi phi cling nhu stre chiu tai coc twong duong véi phuong dn mong coc truyén théng. Mét sd
cong trinh dién hinh nhw Empire City (30 tAng ndi va 3 tang ham), Séng Viét 1.13&1.14 (32 tAng ndi, 3 tang
ham va 36 tang néi va 4 tang ham), Friendship Tower (21 tang ndi va 4 ting ham), Emerald 68 (39 tang
noi va 3 tang ham), ...Vi ngay cang dugc phé bién nén nhiéu nghién ciru thue nghiém tir két qua nén tinh
duwoc thuc hién dé wdc tinh ma sat than coc cyc han clia phwong phap Shaft-grouting. Bai viét nay nham
muc dich gidi thiéu viéc rng dung ngay cang rong rdi cha phuong phap Shaft-grouting cho coc khoan nhéi
& cac dy an tai Viét Nam dac biét |a tai Tp H6 Chi Minh va cac vung |1an can.

Abstract

Previously in Vietnam, the application of shaft-grouting technique was not popular due to the lack of
experimental studies from actual projects. However, City this technique has recently applied for many
high-rise buildings in Ho Chi Minh due to its efficiency and cost saving, as well as the pile load capacity
equivalent to the traditional pile foundation method. Some typical projects such as the Empire City (30
floors and 3 basements), the Séng Viét 1.13 & 1.14 (32 floors, 3 basements va 36 floors va 4 basements),
the Friendship Tower (21 floors and 4 basements), the Emerald 68 (39 floors and 3 basements), etc.
Because it becomes more and more popular, many emperical studies from static load test results have
been conducted to estimate the ultimate pile friction for the shaft-grouting method. This article aims to
introduce the increasingly widespread application of the shaft-grouting method for bored piles in projects
in Vietnam, especially in Ho Chi Minh City and surrounding areas.

Keywords: shaft grouting; bored pile; Ho Chi Minh City

Mé& dau

Su két hop phut vira than coc tao ra kha ning tang chiu tai cho coc d3 dugc chirng minh trong nghién ctru
cla Littlechild & Cong sw (1998) [1], trong dé tac gid da md ta sy gia tdng gap doi gia tri ma sat d6i vdi coc
cé phut vita so véi coc khéng phut vira dugc thi cong trong ca dat cat va dat sét & Bangkok. Tai Viét Nam,
tac gia Phan Van Khanh & Pham Quéc Diing (2013) [2] d3 trinh bay tdm tdt phuong phap thi cdng va céc
két qua thi nghiém coc thi cong tai Thanh phé H6 Chi Minh. Téc gid d3 dé xuat hé so tinh ma sat don vi
cla coc khoan nhéi theo kinh nghiém sau khi phut vita trong dat cat va dat sét dua theo gia tri Nspt (8.0
* Nspt) va gia tri ma sat don vj gi¢i han cho moi loai dat (240 kN/m2 d&i véi dat sét va 300 kN/m2 déi voi
dat cat). Nguyén ctru cia T.D. Nguyén [3] thudc Vién Nghién ciru R&D cla Fecon, phan tich tir k&t qua thir
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tinh cda 6 du &n dién hinh coc khoan nhdi phut vira than coc & khu virc TPHCM, ma sat don vi cla céc coc
duogc phut vira gdp 1.9 dén 2.2 [an so vdi ma sat don vi cla coc khéng phut vita.

Ky thuat cong nghé phut vira than coc Shaft-Grouting

K{ thuat phut vita than coc (Shaft-grouting) nham tao ra I&p vita bao quanh than coc, ting cudng ti€p xuc
v@i dat lam tang sirc khdng ma sat xung quanh than coc. Trong qua trinh phut vita thiét bi double parker
s& duoc dua vao cac 6ng phut vita véi cac 16 dwoc bd tri san (manchette) va dwoc [3p dat trén [6ng thép

ngay tlr giai doan gia cdng |6ng thép.

TAI TRONG TAI TRONG
SUC KHANG
e THAN
— — KH AANG
SU'C KHANG THAN
- L Mo il
COC KHOAN COC KHOAN
NHOI NHOI PHUT
THUYONG VA

Hinh 1 Co ché gia tdng sire chiu téi coc bdng phuong

phdp phut vira thdn coc

Quy trinh thi céng gém cac buéc

Location

g

Casing installation

| 2

Drilling

g

Desanding

¥

Steel cage installation

|

Concreting

L

‘Water craking

2

Grouting

CONCRETE
COVER

MAIN BAR

SOIL
SIDE CONCRETE ' GROUTING

TUBE
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Hinh 3. Qui trinh thi céng coc
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So vdi coc khoan nhoi d6 tai chd thong thudng, quy trinh phut vira than coc s& cé thém hai budc: Pha
nwdc va phut vira. Quy trinh phita va pha nudc dugc thuce hién twong tu nhau nhung dung 2 bd diéu
khién bom khac nhau. K&t qua cta qud trinh phut vira 1a tao ra mot 1&p vira gitra bé mat coc va dat.

Hién nay chua cé tiéu chuan quy dinh cu thé luvgng vira trén dién tich b& mat coc. Qua cdc cdng trinh
thi cong thuc té€ cé kiém chirng thi lvong vita trén mdi 16 duc san (Manchette) nam trong khodng 25-35
lit/m2. Ap suat thdng thuong cho viéc bom vita 1a 25 bar t8i da 1a 40 bar. Ty |é vita tron cho 100 lit: Xi
mang (100 kg), nwdc (66.6 lit), Bentonite (1.5 kg), Sika 2000AT (0.8-1.2 lit), vdi ty 1€ nay cwong do vira dat
duoc sau 14 ngay va 28 ngay lan luot [a 18 MPa va 20 MPa.

Silo nuéc & bentonite

Khu vyc gia cong thép

Hinh 4. So d@6 bé tri hé théng thi céng coc khoan nhéi phut vita thén coc tai céng trudng

Cong thirc xac dinh ma sat than coc phut vira

Pham vi dat ti€p xuc gilta coc khoan nhoéi va dat xung quanh than coc thudng sé bi xdo trén trong qua
trinh khoan lam gidm ma sat giita phan bé téng coc va dat nén. Do d4, luvgng vira dwoc bom xung quanh
than coc d6i vdi gidi phap coc khoan nhodi cé phut vita s& giip phuc hoi strc khang cat ma sat dat xung
quanh than coc. D8i v&i coc khoan nhodi théng thudng, theo tiéu chuin Viét Nam TCVN 10304:2025 vé
thiét k& mdng coc, gia tri fs dwoc xac dinh 1a 10/3 N cho dat cat va f; = o C, (V&i C, =6.25 N) cho dat sét.
Tuy nhién, trong truéng hop coc cé phut vita than coc thi gia tri f; 1a (8-10) N cho dat cat va C, = (8-10)N
cho dat sét (céng thirc kinh nghiém cda Fecon)
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Bang 1. Twong quan giita giad tri SPT va ma sat héng don vi (khéng phut vira va cé phut vira)
Reu=Ry +R, = ap x A, + U x X(f, x L) ‘

f. Normal Pile | Shaft grouting |
fszupxcu fS:apxCu
Lop Sét
C,=6.25x N (TCVN 10304:2014) C,=(8~10) x N (Kinh nghiém FECON)
Lop Cat f,=(10/3) x N (TCVN 10304:2014) f,=(8 ~ 10) x N (Kinh nghiém FECON)

Tinh hiéu qua cdng nghé shaft-grouting cho coc khoan nhéi cé phut vira

So vdi coc khoan nhdi khdng phut vira, ki thudt phut vira than coc (shaft-grouting) dem lai hiéu qua kinh
t€ va tang sirc chju tai cla coc, dong thoi rdt ngan chiéu dai coc nhwng van dam bao kha ndng chiu tai
thiét ké coc. Ngoai ra con cd thé chuyén ddi thiét ké tir coc PHC sang coc khoan nhoi cé phut vira. Mot s6
két qua cho céc dy an dién hinh ma Fecon South d3 thuc hién dduowcj trinhf bayf trong Bangr 2.

Bdng 2. Danh sdch cdc du dn coc khoan nhdi phut viva Fecon South dd thi céng

STT | Tén dv én Pia chi Nam
1. Empire City (MU4&MU7) Tha Thiém, Q2, HCM

2. Friendship Tower 39 L& Duan, Q1, HCM

3. Song Viet (1.13 &1.14) Tha Thiém, Q2, HCM

4, Emerald 68 QL13, Thuan An, Binh Duong

5. Riviera Point 1C Tan Pha, Quan 7, HCM

6. A&T Saigon Riverside Hiép Binh Phuwdc, Tha DBirc, HCM

7. Urban Green Block A&B Hiép Binh Phuwdc, Tha Dirc, HCM

8. TTISHTP Khu CN cao, Tha Birc, HCM

9. Khu D6 Thi 3/2 Viing Tau buong 3/2, TP Viing Tau

Tai liéu tham khao

[1] Littlechid et al (1998) “Shaft grouted piles in sand and clay in Bangkok”, Deep Foundations
International Conference 1998, 171-178.

[2] Phan Van Khanh & Pham Quoc Dung (2013) “Analysis of load bearing capacity of shaft grouted
barrettes based on experiential coefficients and its effects on piling design in Vietnam” Advances in
Geotechnical Infrastructure, 18th Southeast Asian Geotechnical Conference cum Inaugural AGSSEA
Conference, 865-872.

[3] Nguyen, T.D. et al (2019) “Shaft resistance of shaft-grouted bored piles and barrettes recently
constructed in Ho Chi Minh City”, Geotechnical Engineering Journal of the SEAGS & AGSSEA, 155-162.
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Coc van thép t6 hop HAT-H
Combined steel sheet pile HAT-H

Hitoshi Ohki
Céng ty TNHH Nippon Steel Viét Nam. E-mail: ohki.gc2.hitoshi@vn.nipponsteel.com

Nguyén Nhat Tuan
Céng ty TNHH Nippon Steel Viét Nam. E-mail: nguyen.6y9.nhattuan@vn.nipponsteel.com

Truvong Quang Manh
Céng ty TNHH Nippon Steel Viét Nam. E-mail: truong.5pe.quangmanh@vn.nipponsteel.com

Téom Tat

Trudc yéu ciu ngay cang da dang cla thuc té du &n thi cdng mai d6c cao hay hé dao sau doi hoi két cau
twong chdn cé kha ndng chiu lyc I&n hon nhiéu so véi coc van thép don truyén théng, va coc vén thép t6
hop HAT-H d3 duoc ra doi nham bé sung cho coc van thép thong thuong.

Coc van thép t6 hop HAT-H duoc t6 hop tir coc van kiéu mii va coc hinh chit H bang lién két han, cong
tac han ndi co6 thé duoc thye hién bdi cac nha thau dia phuong tai nha may hodc trén cong trudng. Viéc
b6 sung thép hinh chit H, gitip ting chiéu cao lam viéc va momen quan tinh cda tiét dién giup tang vuot
troi kha ndng chiu udn va cat clia twong chan. Ngoai ra, cé nhiéu lya chon vé thong sd cla thép hinh H va
coc M, cac tuy chon thiét ké va dic tinh cla mat cat két cau tudng cd thé thay ddi gan nhu vo han.

V&i cac wu diém ké trén nhu dé dang ché tao, thi cong; da dang trong thiét ké& véi nhidu ddc trung mat
cdt; mang lai hiéu qua chi phi cao cho du an, két cau coc van thép t6 hop HAT-H d3 dugc dp dung tai nhiéu
du an trong nudc va trén thé gidi. Vi vay, bai viét nay gidi thiéu vé két cau coc van thép t6 hop HAT-H va
ng dung thuc té cho cac dy &n & Viét Nam.

Abstract

With the increasingly diverse requirements of project reality (large slopes or deep excavations require
retaining wall structures with much higher load-bearing capacity than steel sheet piles), HAT-H combined
steel sheet piles were invented to supplement conventional steel sheet piles.

HAT-H composite steel sheet piles are combined from Hat-type sheet piles and H-shaped piles by
welding, the welding work can be performed by local contractors at the factory or the construction site.
The addition of H-shaped increases the working height and moment of inertia of the cross-section, greatly
increasing the bending and shear resistance of the retaining wall. In addition, there are many options for
parameters of H-shaped and Hat type sheet pile, the design options and characteristics of the cross-
section of the wall structure can change almost infinitely.

With the above advantages such as easy fabrication and construction; diverse in design with many
cross-section characteristics; high-cost efficiency, HAT-H steel sheet pile structure has been applied in
many projects in Vietnam and over the world. Therefore, this article introduces HAT-H steel sheet pile
structure and practical application for projects in Vietnam.

Tw khéa: coc van thép HAT-H, tudng chan, coc van thép kiéu mii
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Gi&i thiéu coc van thép té hop HAT-H

Vi san pham coc vén thép thdng thudng, do khéng du dd cirng khang udn can thiét nén pham vi dp dung
bi gidi han (d6 sau dao t8i da khodng 9m) hodc dé han ché bién dang cla tudng chan dat can st dung hé
vang chéng nhiéu tang, dan dén ting thoi gian thi cong va han ché khong gian dao dat. Vi vay, dé giai
quyét van dé nay, coc van thép t6 hop HAT-H da dugc phat trién va dua vao (ng dung thuec té.

Coc van thép t6 hop HAT-H duoc t6 hop tir coc van thép kiéu mii va thép hinh H bang lién két han,
thuong dwoc st dung 1am tuwong chan tam thoi hodc vinh clru, ddc biét & nhitng vi tri yéu cau stre chiu tai
cao hay yéu cau tién do thi cdng nhanh. Céng tdc han ndi cé thé dwoc thuc hién bdi cdc nha thau dia
phuong tai nha may hodc trén céng trudng (Hinh 1). Viéc bd sung thép hinh, gitp tang chiéu cao lam viéc
va momen qudn tinh cla tiét dién, ting vuot tréi kha ndng chiju uén va cat clia twong chan. Tl d6, cb thé
gidm s8 luvgng tang chéng, rut ngan thoi gian thi cdng. Ngoai ra, cé nhiéu lya chon vé théng s6 cla thép
hinh H va coc vén thép kiéu M, cac tuy chon thiét k& va dic tinh ca mat cat két cau twong cé thé thay
déi gan nhu vé han.

Khdc vdi coc van thép Larsen IV c6 bé rdng 400 (mm), coc van thép kiéu Mii cé chiéu réng 1a 900 (mm).
Ngoai ra, tai néi clia coc Larsen IV & d6i xirng trdi - phai (coc ngugc — coc xudi) nén yéu cau thi cdng cac
cay coc luan phién dao chiéu nhau, trong khi d8, coc van thép kiéu Mii s& dwoc thi cdng trén cing mot
chiéu, khéng chi gitip tang kha ndng chiu tai cda twdng coc M ma con gitp hinh thanh két cdu coc van
thép t6 hop HAT-H (Hinh 2).

Hinh 1. Céng tdc han néi coc vdn thép té hop Hinh 2. Két cu coc vdn thép t6 hop

Pac tinh ky thuat chinh

Coc van thép t6 hop dugc ciu thanh tir hai ciu kién. Cau kién th& nhat a coc van thép kiéu Ml va ciu
kien th hai 1a thép hinh H. Coc van thép kiéu mii ¢ 4 loai (Hinh 3) véi cac dic trung mat cit dugc thé
hién trong Bang 1, duwoc lwa chon tuy thudc vao cac diéu kién thiét ké nhu chiéu cao cla tudng chan va
diéu kién dia chat. Thép hinh H cé thé diéu chinh cac thdng s& mat cat nhu chiéu cao, chiéu day ban canh,
ban bung,... sao cho phu hop vdi yéu ciu cla du an.

NS-SP-10H NS-SP-25H 1 Bdng 1. Bdc trirng mdt cdt coc vdn thép kiéu Mii
% : / A ' 5i
V4 N - / Y e Moémen Médun Khoi
/7 N / ' n . L, .. g lwong
a7 . d— | Phan loai quan tinh | mat cat .
L 900 | [ 900 don vi
(em*/m) | (cm3/m) '2
NS-SP-45H NS-SP-50H (kg/m?)
i q S 7
/ X H s\ NS-SP-10H 10,500 902 96
2 ?,.;:3-"" \ NS-SP-25H 24,400 1,610 126
S N P A\ NS-SP-45H 45,000 2,450 163
L 300 ' 900 NS-SP-50H 51,100 2,760 186

Hinh 3. Cdc loai coc vdn thép kiéu Mii
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Nhu vay, bang cach két hop hai cau kién ké trén, ching ta sé cé duoc két cau hop Iy vé chiu luc, tiét
kiém vé chi phi, phtu hop vé thi cong theo tirng bai todn dat ra. Hinh 4 duéi day so sanh mét sd két cau
twdng chan dat vé trong lwong va d6 cirng khang udn clia mat cat. C6 thé thay két cau coc van thép t6
hop cé trong luvgng twong duong nhung momen quan tinh (kha ndng khang uén) I&n hon rat nhiéu, do
dd, c6 thé gidm duoc s6 lugng vang chdng cling nhu ddy nhanh tién d6 thi cong so véi két cu coc van

thép thong thuong.
140,000
. 10H+H450x200x9x19 a
£ 120,000
= 10H+H400%x200%9x22 a
E 100,000
= 25H+H250x250x9x14
3
£ 80,000
=
c
S 60,000
= NS-SP-45H &/ NS-5P-50H
$ 40,000 e
£ NS-SP-25H e Larsen IVw
2 20,000 L -
NS-SP-10H g
Larsen Il Larsen IV
0 50 100 150 200 250

Trong lwong twdng chan dat (kg/m2)
ACocvanthépkiéulU @ Cocvanthépkifu Mii B Cocvanthép td hop

Hinh 4. So sdnh d¢ cirng va khéi lwong mét s6 két cdu twdng chdn phd bién (*)
(*) B6 cirng khdng udn cta twdng chdn coc vdn thép Larsen (kiéu U) dd dwoc nhdn véi hé sé triét giam quy dinh
trong TCVN 9860:2013 — Két cdu coc vdn thép trong céng trinh giao théng — Yéu cdu thiét ké.

Bién phap thi cong coc van thép té hop HAT-H

Hién nay, phuwong phap thi cong bang bua rung 1a bién phap thi cong phé bién (Hinh 5). Do do cing cla
k&t cau tang |&n, coc 6n dinh hon trong qua trinh rung ha nén thuc té€ ghi nhan twdng coc van thép té hop
cai thién duoc do thang dirng cling nhu ¢ thé thi cong véi chiéu dai Ién hon, xuyén sau hon vao tang dat
clrng so vdi coc van thép thong thudng. Ngoai ra, khi ha coc vao nén dat cirng, o thé sir dung két hop vdi
voi phun tia nwéc ap luc (x6i nwdc) (Hinh 6) hodc mdy khoan dan.

Hinh 5. Thi céng bdng bua rung Hinh 6. Bién phdp xdi nurdc

Ung dung lam twdng chan tam thi cong tram bom dw 4n nha may nwéc mit song Hong

Du 4n st dung coc van thép t6 hop lam tudng chan tam dé thi cdng Tram bom nuédc mit sébng Hong (Ha
Noi). Khung vay hd méng st dung tuwong chan coc van thép két hop 4 tang khung chéng. Khung vay cé 3
mat gidp sdng, mot mat giap vai dé song Hong (Hinh 7).
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Chiéu su hé dao 11.5m tinh tir cao d& mat dat. Riéng khu vuc gidp dé, chénh cao gitta mat dé va ddy
hé méng 1a 18m (Hinh 8). Trong d6, 3 mat gidp séng st dung coc vén thép kiéu Mii NS-SP-25H, mat gidp
dé st dung k&t cau coc van thép t6 hop HAT-H (NS-SP-25H + H250x250x9x14). K&t ciu coc van thép kiéu
mii c6 chiéu dai 18m, thép hinh H dai 6m (nam trong phan cé momen I&n nhat trén mat cat). Sau khi thi
céng, mai han gitra coc van thép va thép hinh H 1a han diém (han 50% chiéu dai lién két) nén cé thé tach
r&i va tiép tuc tai str dung cho cac cong trinh khac. Cac cdng téc gia cdng ché tao hay thi céng coc van thép
t6 hop déu cé thé dugc thye hién bdi nha thau dia phwong tai cong truéng (Hinh 9 dén 11)

Mt cét ngang céng trinh

CUKIEO MO (8m)

o

PHC phes D500, 1 = 250

Hinh 8. Mdt cdt ngang thi cong

Rl et

Hinh 9. Céng tdc gia cdng ché tao tai céng truwdng

lal

P

Khung dan huéng
& —

5 h,O’b ‘

Hinh 10. Ruhg ha coc vdn thép kiéu Mii va coc vdn thép t
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Thay l&i két

Trong thuc t&, két cau coc van thép t6 hop HAT-H vin con kha mdéi ddi véi cac don vi tw van, nha thau hay
chi dau tw. Bai I8, tir truwde tdi nay, két cdu coc van thép st dung ch yéu & Viét Nam 13 coc van thép
Larsen IV, v&i ddc thu cdu tao mét cdy ngugc va mot cdy xudi, khdng phu hop lam két cdu coc vén thép t6
hop. Dieu dé, khién cho viéc lua chon giai phap ddc biét cho mdt s& bai toan khd, phirc tap van con gip
nhiéu khé khan, lung tung. Vi vay, thong qua bai viét vdi nhirng thong tin rat co ban nay, mong rang nhitng
két ciu, san phdm mdi wu viét nhu coc van thép td hop HAT-H s& dugc phd bién réng rii trong cac céng
trinh xay dung tai Viét Nam, tir do, cé thém nhiéu nhirng lua chon, gidi phap phu hop hon dé gép phan
hwéng dén phat trién bén virng, hién dai nganh xay dung.

Tiéu chuan tham khao

TCVN 9860:2013 K&t cau coc van thép trong cong trinh giao théng - Yéu cau thiét ké
TCVN 9685:2013 Coc van thép can néng
TCVN 9686:2013 Coc van thép can néng han duoc
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GOC QUOC TE

Nhat ky DKT quéc t&, 15/12/2025

International Geotechnical Diary

Lé Viét Hung
Technische Universitét Berlin. E-mail: v.le@tu-berlin.de

Phung Birc Long
Cha tich H6i CHP & BKTCT VN. E-mail: phung.long@gmail.com

Cap nhat lich cac sw kién hdi nghi, hdi thdo quéc té trong thei gian téi

Theo trang Web ctia hdi DKT Quéc TE ISSMGE, mot loat cac hdi thao, hodi nghj quéc té& sé dién ra nhu
thuwdng 18 trong thoi gian tdi. Dudi day la danh muc mot s6 hdi nghi, hdi thao tiéu biéu duoc chon loc tir
qui | d&n hét qui IV ndm 2026, trich dan tir trang Web cla ISSMGE (www.issmge.org). Théng tin chi tiét
xin dwoc cip nhat trén trén website clia don vj té chirc.

Thoigian | Sw kién Noi diénra

28.01. - 2026 Southeast Asian Geotechnical Conference Taguig — Philippines

30.01.2026 | (Hoi nghi Dia ky thuat Dong Nam A ndm 2026) https://pssmge.org/

11.03 - International Symposium on Tailings Deposits Hermosillo - Mexico

13.03.2026 | (Hdi thdo qudc té vé bii chira chat thai) https://2sisdj-hermosillo-
2026.com.mx/

17.03 - 2" International Scientific and Practical Conference on Soil | Moscow — Nga

20.03.2026 | Mechanics, Geotechnics and Foundation Engineering. | https://geomos.rssmgfe.ru/en/
Intelligence on Guard of Mechanical Safety - GEOMQOS26
(H®i nghi Khoa hoc va Thue hanh Quéc té 1an th 2 vé Co hoc
DA4t, Dia ky thuat va Ky thuat Nén méng. Théng tin vé An toan
Co khi - GEOMO0S26)

25.03. - Pan Mediterranean Geotechnical Engineering Conference Beirut — Li Bang
28.03.2026 | (HOi nghi Ky thuat Dia k§ thuat Toan Dia Trung Hai) http://pmgec-leb.com/
16.04. — 8" International Conference on Geotechnics, Civil TP H6 Chi Minh — Viét Nam
17.04.2026 | Engineering and Structures (CIGOS) https://cigos2026.sciencesconf.or
(H®i nghi qudc té lan thir 8 vé Pia ki thuat, Ky thuat xay g/
dung va Két ciu (CIGOS))
26.04. - 10t African Young Geotechnical Engineers Conference Lagos — Nigeria
29.04.2026 | (Hoi nghi Ky sw Dia k§ thuat Tré Chau Phi [an thé 10) https://nige.org.ng
28.04. - Landslide Geo-Education and Risk (LaGER) 2026 - JTC1 & Queenstown — New Zealand
01.05.2026 | JTC3 workshop http://landsliderisk.nz/

(Gido duc Dia chat va Rai ro Sat |& dat (LaGER) 2026 - Hoi
thao JTC1 & JTC3)

11.06. - 8™ International Young Geotechnical Engineers Conference | Graz—Ao

14.06.2026 | (H&i nghi K§ su Dia ki thuat tré quéc té [an tha 8) https://iygec2026.tugraz.at
14.06. - 21% International Conference on Soil Mechanics and Viena - Ao

19.06.2026 | Geotechnical Engineering https://www.icsmge2026.org/en

(H®i thao quéc té [an thi 21 vé co hoc dat va dia ki thuét)
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06.08. — 12" International Symposium on Field Monitoring in Indore - An Do
10.08.2026 | Geomechanics 2026 https://isfmg2026.com/
(Hoi nghi chuyén dé quéc té lan thir 12 vé quan trac hién
trwdng trong co hoc dia chat 2026)
24.08. — International Conference on Advances and Innovations in Delft — Ha Lan
26.08.2026 | Soft Soil Engineering 2026 ISSMGE Technical Committee 214
(H6i nghi qudc té vé nhirng tién bd va d6i mai trong ky
thuat dat yéu 2026)
24.08. — International Conference on Geotechnical Engineering - Colombo — Sri Lanka
25.08.2026 | ICGE-Colombo 2026 https://icgecolombo2026.org/
(H6i nghi qudc té vé Ky thuat dia k§ thuat - ICGE-Colombo
2026)
07.09. - The 3™ International Conference on Construction Cambridge — Anh
08.09.2026 | Resources for Environmentally Sustainable Technologies, https://engage-
CREST 2026 events.ifm.eng.cam.ac.uk/IC-
(Hoi nghi qudc té 1an thir 3 vé Tai nguyén xay dung cho CREST2026#/
Céng nghé bén virtng moi trudng, CREST 2026)
16.09. - 4™ international Symposium on Geotechnical Engineering Athens — Hy Lap
18.09.2026 | for the Preservation 6 Monuments and Historic Sites https://tc301-athens.com
(H&i nghi chuyén dé qudc té [an thi tu vé dia ki thuat bao
ton di tich va di tich lich si)
21.09. - 2" International Conference on In-Situ Measurement of Bali — Indonesia
23.09.2026 | Soil Properties and Case Histories - INSITU 2026 http://www.insitu2026.com
(H®i nghi qudc té 1an thir 2 vé do dac hién truwdng cac dac
tinh cda dat va lich st truong hop - INSITU 2026)
13.10. - 6" International Conference on Information Technology in Graz—Ao
16.10.2026 | Geo-Engineering https://www.icitg2026.com/
(HOi thdo quéc té [an thr 6 vé cdng nghé thong tin trong ki
thuat dia chat)
26.11. - 6™ The International Conference on Geotechnics for Ha No6i — Viét Nam
27.11.2026 | Sustainable Infrastructure Development — GEOTEC HANOI https://geotechn.vn/

(H6i nghi qudc té vé Dia ki thuat cho Phat trién co s& ha
tang bén virng Ian th& 6 — GEOTEC HANOI)

Tin van quéc té cia ISMGE dén hét nam 2025

Ban tin hoi ISSMGE thang 3-2024: https://www.issmge.org/publications/issmge-bulletin/vol-18-issue-1-march-

2024

Ban tin hoi ISSMGE thang 6-2024: https://www.issmge.org/publications/issmge-bulletin/vol-18-issue-2-june-

2024

Ban tin hoéi ISSMGE thang 9-2024: https://www.issmge.org/publications/issmge-bulletin/vol-18-issue-3-

september-2024

Ban tin héi ISSMGE thang 12-2024: https://www.issmge.org/publications/issmge-bulletin/vol-18-issue-4-

december-2024

Ban tin hoi ISSMGE thang 3-2025: https://www.issmge.org/publications/issmge-bulletin/vol-19-issue-1-march-

2025

Ban tin hdi ISSMGE thang 6-2025: https://www.issmge.org/publications/issmge-bulletin/vol-19-issue-2-june-

2025

Ban tin héi ISSMGE thang 9-2025: https://www.issmge.org/publications/issmge-bulletin/vol-19-issue-3-

september-2025
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Hoat ddng cac tiéu ban ky thuat (TC) cha ISSMGE

Céc tiéu ban ki thuat duoc ISSMGE thanh [ap nham muc dich phéi hop, dé xuat cac nghién ctru cap béch,
dwa ra cac vin ban huédng dan ciing nhu hd trg cac hoi thanh vién, t8 chirc hoi thao, khéa hoc ciing nhw
tap huan trong linh vuc chuyén mén hep. Hién tai da cé téng cdng 38 tiéu ban k§ thuat dugc thanh lap
(https://www.issmge.org/committees/technical-committees). Trong s6 d6 VSSMGE cé dai dién trong 20
ti€u ban khac nhau. Dudi day la danh séch héi vién qudc té nam 2025 cla Hoi ta:

International Society for Soil Mechanics and
Geotechnical Engineering

Société Internationale de Meécanique des
Sols et de la Géotechnique

Secretary Genersl

Dr.Andrew McMamara
Department of Civil Engineering
City, University of Landon
Northampton Square

London

EC1V 0HB. UK

Tel: +44 7976 610 862
E-mail: secretary general@issmge.org

VIETNAM SOCIETY FOR SOIL MECHANICS AND GEOTECHNICAL ENGINEERING
ISSMGE MEMBERSHIP 2025

Family name | Initial Family name | Initial
1 | Bach Wu Hoang Lan 21 | Huynh Thanh Binh
2 | Bui Dinh Mhuan 2 | Le Viet Hung
3 | Bui Van Truong 23 | Le Thiet Trung
4 | Bui Truong Son 24 | Le Thu Hanh
5 | Dang Hong Lam 25 | Le Hong Quang
6 | Dao Trieu Kim Cuong 26 | Ly Trieu Duong
7 | Dinh Quang Thanh 27 | Mai Dang Nhan
8 | Dinh Quoc Dan 28 | Mai Trieu Quang
9 | Do Minh Duc 29 | Nguyen Anh Dung
10 | Do Huu Dac 30 | Nguyen Bao Viet
11| Do Tuan Nghia 31 | Nouyen Chau Lan
12 | Doan Dinh Hong 32 | Nguyen Cong Giang
13 | Duong Thai Phan 33 | Nguyen Duc Manh
14 | Duong Vinh Nhieu 34 | Mguyen Hoang Ha
15 | Higashi Masaya 35 | Nguyen Manh Truong
16 | Ho Duc An 36 | Nguyen Manh Tuong
17 | Nguyen Mgoc Hoang 37 | Nguyen Minh Hai
18 | Hoang Phuong Tung 38 | Mguyen Minh Son
19 | Hoang Thi Lua 39 | Nguyen MNgoc Bao
20 | Hoang Viet Hung 40 | Mouyen MNgoc Thanh
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International Society for Soil Mechanics and

Geotechnical Engineering |

Société Internationale de Mécanique des \ ) /

Sols et de la Géotechnique
Secretary General
Dr.Andrew McMamara
Department of Civil Engineering
City, University of Londaon
Maorthampton Square

Londen
EC1V OHB. UK

Tel: +44 TGTE 610 862
E-mail: secretary.gensralilissmge org

VIETNAM SOCIETY FOR SOIL MECHANICS AND GEOTECHNICAL ENGINEERING
ISSMGE MEMBERSHIP 2025

Family name Initial Famlly name Initial
41 | Nguyen Phuong Dong 61 | Pham Thanh Nam
42 | Nguyen Quang Tuan 62 | Pham Viet Khoa
43 | Nguyen Quy Huy 63 | Phan Huu Duy Quoc
44 | Nguyen Thanh Dat 64 | Phan Khac Long
45 | Nguyen Thi Thuy 65 | Phung Duc Long
46 | Mguyen Thi Tuyet Trinh 66 | Su Minh Dang
47 | Nguyen Tien Dung 67 | Ta Cong Thanh Vinh
48 | Mguyen Trung Kien 68 | Tran Huy Hung
49 | Nguyen Tuan Dung 69 | Tran Quang Dat
50 | Nguyen Van Hoan 70 | Tran Thi Thanh
51 | Nguyen Van Phong 71 | Tran Thu-Hang
52 | Nguyen Viet Hung 72 | Tran Tuan Anh
53 | Nguyen Xuan Truong 73 | Tran Van Tuan
54 | Mguyen Cong Mghia 74 | Tran Tan Van
55 | Nguyen Quoc Khanh 75 | Trinh Minh Thu
56 | Nguyen Viet Tuan 76 | Truong Quang Manh
57 | Mguyen Thanh Chi 7T | Vu Ba Thao
58 | Pham Ngoc Thang 78 | Vu Anh Tuan
59 Pham Quang Tu 79 | Nguyen Trung Thanh
60 | Pham Quoc Dung 80 | Bui Van Duc
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Trong nam 2025, VSSMGE cé 20 hdi vién tham gia vao 20 Tiéu ban ky thuat (Technical Committee) cla
ISSMGE, xem danh sach dudi day.

DANH SACH THANH VIEN CAC TC CUA VSSMGE, NAM 2025

TC Tiéu ban (TC) Thanh vién
TC101 Laboratory Stress Strain Strength Testing of Lé Viét Hung
Geomaterials
TC102 Ground Property Characterization from In- Nguyén Tién Diing
Situ Tests
TC103 | Numerical methods Phung Drc Long, P Tudn Nghta, BDang Hong Lam,
Lé Viét Hung
TC104 Physical Modelling in Geotechnics Vi Anh Tudn, Dang Hong Lam, Tran Van Tuan
TC105 Geo-Mechanics from Micro to Macro Ding Héng Lam
TC106 | Unsarturated Soils Hoang Viét Hung, Nguyén Minh Hai
TC202 Transportation Geotechnics Nguyén Trung Thanh
TC203 Earthquake Geotechnical Engineering and Tran Thu Hang
Associated Problems
TC204 | Underground Construction in Soft Ground Phung Blrc Long, D6 Tuan Nghia, Tran Huy Hung,
Tran Thu Hang
TC208 | Slope Stability in Engineering Practice Nguyén Dlrc Manh, 6 Tuan Nghia, Nguyén Bao
Viét
TC209 | Offshore geotechnics Lé Viét Hung, Poan Dinh Hong, Nguyén Viét Hung
TC211 | Ground improvement Nguyén Birc Manh, Nguyén Bao Viét, Tran Huy
Hung
TC212 | Deep foundation Phung Burc Long, Vi Anh Tuén, Tran Huy Hung,
Tran Van Tuan
TC214 Foundation Engineering for Difficult Soft Soil Nguyén Anh Diing
Conditions
TC217 Land Reclamation Hoang Phuong Tung
TC220 Field Monitoring in Geomechanics Nguyén Anh Diing
TC221 | Tailing and mine wastes S Minh Pdng
TC302 | Forensic Geotechnical Engineering Nguyén Minh Hai
TC304 Engineering Practice of Risk Assessment and S Minh Bdng, Pham Quang Tu
Management
TC309 Machine Learning and Big Data Nguyén Trung Thanh, Phung Dic Long
Téng: 20 Tdng: 20 Hoi vién, Tong sd ngudi-TC: 40

Chu thich: Trong danh sich nay, tén mau xanh 13 thanh vién dugc dé c&r (nominated member), con tén
mau den la coresponding member. Moi hoi thanh vién qudc gia chi dwgc dé clr 2 thanh vién nominated
member tai moi TC.
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Gidi thiéu héi nghi GEOTEC HANOI 2026
Introduction of GEOTEC HANOI 2026

Nguyén Tién Diing
FECON R&D. E-mail: ntdung@fecon.com.vn

Phung Durc Long
VSSMGE. E-mail: phung.long@gmail.com

Gioi thiéu chung

Tiép ndi thanh cong cta cac ky hdi nghj trwdc, HOi nghi GEOTEC HANOI [an thir 6 (GH2026) sé duoc to
chirc vao ngay tai Trung tdm Hdi nghi Quéc gia (NCC), Ha Noi, Viét Nam. GH2026 s& duwoc dong t6 chirc
bai don vi: cong ty c6 phan FECON, Hoi Co hoc dat va Dia k§ thuat cdng trinh Viét Nam (VSSMGE), va Hoi
Co hoc Dat va Ky thuat Pia chat cdng trinh Trung Qudc (CISMGE), dudi su bao tro cda Hoi Co hoc dat va
Dia k{ thuat cdng trinh Quéc té (ISSMGE). GH2026 dugc gidi thiéu trén trang web cha ISSMGE tai duwong
link: https://www.issmge.org/events/geotec-hanoi-2026-gh2026.

Hoi nghi qudc té “vi sy phat trién ha tang bén virng” — GEOTEC HANOI (https://geotechn.vn/) d3 5 lan
duogc td chirc thanh céng qua cdc ndm 2011, 2013, 2016, 2019 va 2023. Hdi nghi d3 tré thanh mot sy kién
uy tin & Viét Nam cling nhu tai Chau A va qudc té vé chat lwong chuyén mon va quy mo té chire. S8 lugng
bai bdo cdo, khach tham du va gian hang trién 13m khdng ngirng tang qua nadm ky hdi nghi (Bang 1). Gan
day nhat GEOTEC HANOI 2023 (GH2023) d3 duwoc té chirc tai Trung tam Hoi nghi Qudc gia vao ngay 14 va
15 thang 12 ndm 2023 (Hinh 1), v&i sy tham du cla hon 1200 dai biéu dén tir 40 quéc gia thudc nam chau
luc trén thé gidi.

Bdng 1 S6 lwgng khdch tham dw, quéc gia, bai bdo va gian hang trién IGm qua cdc ky HOi nghj

2011 2013 2016 2019 2023
Khach tham dv 450 500 600 815 1214
Qudc gia 24 27 31 37 40
Bai bao 110 112 145 186 204
Gian hang trién 13m 18 35 42 48 48

—

The 5% Internatio

TECHNICS f

nal Conference on

OR SUSTAINABLE

= |NFRASTRUCTURE DEVELOPMENT

H6i nghi GH2023 d3 vinh duw don nhan céc bai gidang chuyén sau trong linh vue Dia k§ thut cla céac
chuyén gia hang dau trén thé gidi: GS. Alessandro Mandolini (Y), GS. Giulia Viggiani (Anh), GS. Rainer
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Massarsch (Thuy Dién), GS. Antonio Gens (Tay Ban Nha), GS. Mitsu Okamura (Nhat Ban), GS. Richard
Jardine (Anh), GS. Marc Ballouz (M¥), GS. Keh-Jian Shou (Pai Loan) (Hinh 2). Hdi nghi lan th 5 nay d3 "pha
ky luc" cdc ky GEOTEC HANOI truéc véi hon 1200 ngudi tham du va 204 bai bai bdo dugc chip thudn xuat
ban trén tap chi Springer (https://doi.org/10.1007/978-981-99-9722-0).

Hinh 2. Ban t6 chirc va céc dién gia chinh tai Hoi nghi GH2023

Cac chh dé chinh cha hdi nghi GH2026

Cac ch( dé thao lun tai GEOTEC HANOI dé 13 nhitng chi dé quan trong trong Iinh vuc dia ki thuat
cdng trinh, phuc vu cho sy phat trién ha tang. Tai GH2026, Hoi nghij sé 8 tiéu ban k{ thuat vdi cac chia dé
sau day:

e TIEU BAN 1: MONG SAU,

e TIEU BAN 2: HAM VA CONG TRINH NGAM,

e TIEU BAN 3: GIA CO NEN DAT YEU,

e TIEU BAN 4: MO HINH SO VA QUAN TRAC DIA KY THUAT,

e TIEU BAN 5: TRUQT L& VA XOI MON,

e TIEU BAN 6: KY THUAT NEN MONG BO BIEN VA NANG LUQNG GIO NGOAI KHOI
e TIEU BAN 7: 'NG DUNG TRI TUE NHAN TAO (Al) TRONG DIA KY THUAT VA

e TIEU BAN 8: DIA KY THUAT CHO BUONG SAT TOC PO CAO.

Kéu goi viét bai va tham dw hdi nghi

Ban td chirc (BTC) hdi nghi xin tran trong kinh m&i quy hoi vién VSSMGE va céc ddng nghiép trong va ngoai
nwdc gl bai viét va tham dy hdi nghi. Dwdi day la mét sé mdce thai gian quan trong cua héi:

e Han ndp abstracts: 31/12/2025

e Han ndp full papers: 30/03/2026

e Thoéng bdo chap nhan full papers: 30/05/2025
Abstracts va full papers xin duoc g&i vé hé thong thu nhadn bai cha hdi nghi:
https://geotechn.vn/programme-2026-2/#prg-paper-submission. Cac bai bdo dugc chdp nhan sé duoc

xuat ban trong series tuyén tap dién tl “Lecture Notes in Civil Engineering” cla nha xuat ban Springer
(dwoc danh chi muc trong hé théng Scopus): https://link.springer.com/series/15087.
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Cac bai giang chuyén sau (keynote lecture) tai GH2026

Cho dén nay 8 gido su da nhan |&i gidng bai chuyén siu tai 8 tiéu ban ki thuat cdia hdi nghi GH2026. Ching
toi xin gidi thiéu cac gido su cung tén cac bai giang keynote tai hdi nghi GH2026.

CHU PE-TIEU BAN

1. DEEP FOUNDATIONS

2. TUNNELLING AND
UNDERGROUND SPACES

3. GROUND IMPROVEMENT

4. LANDSLIDE AND EROSION

5. OFFSHORE WIND POWER
AND COASTAL GEOTECHNICS

6. GEOTECHNICAL
MODELLING AND SMART
MONITORING

7.AlIN GEOTECHNICAL
ENGNG

8. GEOTECHNICS FOR HIGH-
SPEED RAILWAYS

CHAO MUNG CAC BAN THAM DU HOI NGHI GEOTEC HANOI 2026!

GIAO SU’ KEYNOTE

Prof. Raffaele Di Laora.
Secretary of TC212 Deep
Foundations, University of
Campania, Italia.

Prof. Xiangsheng Chen.
Shenzhen University, China.

Prof. Stefan Larsson. Royal
Institute of Technology
(KTH), Stockholm, Sweden.

Prof. Limin ZHANG. Hong
Kong University of Science
and Technology, Hong Kong,
China.

Prof. Byron Byrne. Oxford
University, U.K.

Prof. David M. Potts.
Imperial College, London,
U.K.

Prof. Gang Zheng, Tianjin
University, P.R. China.

Ishikawa.
Hokkaido

Prof. Tatsuya
TC202  Chair,
University, Japan

TEN BAI GIANG

Innovative methods for pile foundation
design

State-of-the-Art, Tunnel Engineering in
Mainland China

The Nordic Dry Deep Mixing method for
infrastructure development

Al & Digital-twin Empowered Landslide
Risk Management

Design of Monopiles for Offshore Wind
Turbines

Simulating strain softening behaviour
and progressive failure in geotechnical
analysis

Al-Empowered Geotechnical
Engineering: Coping with Complexity and
Uncertainty

Transportation Geotechnics toward
Sustainable and Resilient High-Speed
Railways
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Kénh hoc béng Scholarshipldea.net — Canh clra rong mé dén tri thirc
toan cau
Scholarshipldea.net — Sharing Opportunities, Connecting Knowledge, Building
Community

Pham Anh Tuin
Royal Institute of Technology (KTH), Sweden. E-mail: atpham@kth.se; anhtuanpham2703@gmail.com

Tém Tat

Trong bdi cdnh hdi nhap qudc t& manh mé&, nhu ciu tim kiém co hdi hoc béng, viéc Iam hoc thuat va hop
tdc nghién clru ngay cang trd@ nén cap thiét véi sinh vién, nghién clru sinh va giang vién tré.
Scholarshipldea.net ra d&i nhu mot nén tang chia sé théng tin minh bach, cdp nhat va déng tin cdy, gitp
cong dong hoc thuat ti€p can hiéu qua véi cac hoc béng, vi tri nghién cltu, cdng viéc gidng day va dién dan
hoc thuat. Bai viét nay trinh bay lich s&t, muc tiéu, cdc tinh ndng ndi bat, gid tri cot I18i, va tac dong thuc
tién cla Scholarshipldea.net, qua dé khang dinh vai trd cla kénh nhw mot canh clra rong mé dé thé hé
tré Viet Nam vuon ra toan cau. Bai viét nay cling hy vong qua dé gép phan hd tro cong dong hoc thuat
Viét Nam tiép can tri thire thé gidi, ndng cao ndng lwc nghién ctru va hdi nhap quéc té.

Abstract

In an increasingly interconnected academic world, timely and reliable access to scholarship and academic
job opportunities is more crucial than ever. Scholarshipldea.net serves as a dynamic platform offering
transparent, diverse, and continuously updated listings of scholarships, postdoctoral and faculty positions,
along with an interactive forum and membership features. This article highlights the platform’s mission,
services, and its role in empowering Vietnamese scholars to engage in global academic opportunities and
collaborative networks.

Keywords: scholarships, academic jobs, postdoctoral positions, forums, research community, higher
education, international opportunities,

M& dau
Trong béi canh gido duc va nghién ctru toan ciu dang thay déi nhanh chdng, viéc tim ki€ém hoc béng va co
héi nghé nghiép qudc té 1a mét thir thach I&n ddi vai sinh vién va gidng vién tré. Hang ndm, hang nghin
chuwong trinh hoc béng duwoc cdng bé, nhung théng tin thudng phan tan, thi€u minh bach va khéng phai
lGc ndo cling dé tiép can (Hinh 1). Diéu nay khién nhiéu &rng vién tiém ndng bo 1& co hoi quy giad. Xuat phat
tlr thye té€ d6, Scholarshipldea.net dwoc hinh thanh tir mot suy nghi gian di: “Trong hanh trinh hoc tap va
lam viéc, dbi khi didu chidng ta can chi I1a mot co hdi — mét hoc béng, mot céng viéc, hay don gian chi la
mot dién dan dé duoc chia sé va lang nghe.”
Vi tat ca tdm huyét va ngudn luc cd nhan, cac bién tap vién d3 xay dwng nén mot “cay cau néi” dé mé
réong canh clra tri thie.
Dén ngay hdm nay, trang web d3 van hanh tuong d6i hoan thién, véi théng tin hoc bong, co hoi viéc lam,
dién dan trao d&i hoc thuat va cudc séng duwoc cap nhat hang ngay.

e (0 do, cac ban hoc sinh cé thé tim thay dinh hudng cho tuwong lai dé c6 sy chuén bi t6t nhat.

e Cdc ban sinh vién tim thay hoc bng cho nhirng ndm thang tiép theo.

e Cdc ban hoc sinh sé tim thay gidc mo dé cé ké hoach hoc tip va chuan bij ho so tét
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e Cac ky su, gidng vién va ddong nghiép cé thé tim thay viéc lam, két ndi va chia sé.

e Cac quy thay c6, nha nghién cltu cé thé tim thay cac ngudn quy tai trg (Funding and Grants)

e Hudng tdi xay dwng mot kénh dé xét duyét va trao hoc béng sinh vién xuat sic vuot kho.

e Con cdng dong thi thém mét diém hen tri thirc va cdm hing.
Chung toi lam diéu nay vi mdt mong mudn gian di: gép phan mé ra co hdi, nang budc nhirng hanh trinh
mdi trong mot ky nguyén méi clia dat nuwdce. Kinh moi quy doc gid, cac ban hoc sinh, sinh vién, déng nghiép
ghé tham: https://scholarshipidea.net/ — biét dau, ban s& tim thdy mot canh clra mdi cho chinh minh.

({3

Trong hanh trinh
hoc tap valam viéc,
d6i khi diéu chun
ta can chila mot
co hoi —mot hoc
bong, mot cong
viéc, hay don gian
chila moét dién dan
dé dudc chia sé g
valang nghe

¢ 2

Hinh 1. Y twéng cho viéc thanh lép
scholarshipidea.net

Scholarshipldea.net — Tinh nang va dich vu
Hoc béng da dang va cdp nhat thuong xuyén

Scholarshipldea.net téng hop thdng tin tir hang trdm ngudn khac nhau, bao gdm cac chuong trinh hoc
béng toan phan, ban phan, hoc bdng chinh phd (Fulbright, Chevening, Erasmus Mundus, DAAD, MEXT,
CSC...), va hoc béng cla céc trudng dai hoc, nhém nghién clru, vién nghién ctru uy tin. Ngwdi dung cé thé
tim ki€m hoc béng phu hop véi cdp bac (c&r nhan, thac si, tién si, sau tién si) va linh v nghién ctu.

Vi tri hoc thudt va viéc lam

Bén canh hoc béng, trang web con cung cap thdng tin vé céc vi tri nghién clru sau tién si, gidng vién, gido
su, cling nhu cac co hoi viéc lam trong linh vuc khoa hoc va ky thuat. Day [a mot diém khac biét quan
trong, vi né ho tro toan bd 16 trinh nghé nghiép cla hoc gia, tir khi con [a sinh vién dén khi tré thanh giang
vién va nha nghién ctru doc lap.

Dién dan hoc thudt (Forum)

Scholarshipldea.net xay dwng mot dién dan twong tac, noi cc thanh vién cé thé dat cau hoi, chia sé kinh
nghiém &ng tuyén, thao luan vé quy trinh phdng van, chuan bi hd so, va hd tro 1an nhau ciing nhu cac van

dé lién quan xuat ban, nghién clru. Day 1a méi trwong khuyén khich su gan két va hoc hoi tir cong dong
(Hinh 2).
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v @ Join the International Short Course on Nature-Based Solutions (NBS) for Disaster
Risk Reduction in Southeast Asia!

Hinh 2. Mét s6 bai viét trong muc Forum  Hinh 3. Hinh dnh vé Membership va théng bdo cd nhdn héa
Membership va théng bdo cd nhdn héa

Hé théng thanh vién cho phép ngudi dung dang ky dé luu trir co hdi yéu thich, quan ly qud trinh &ng
tuyén, va nhan théng bao phu hop vdi linh vie nghién ciru cda minh. Didu nay giup tiét kiém thoi gian va
tang tinh hiéu qua trong viéc tim kiém (Hinh 3).

Giao dién truc quan, thdn thién

Vi thiét k& dé st dung, cdc danh muc nhu Scholarships, PhD, Postdoctoral, Jobs, Forum duoc phan loai
rd rang, gilp ngwdi dung nhanh chéng tim thay théng tin can thiét. Ngoai ra, kénh con tich hop chia sé
qua mang x3 héi, tdng kha nang tiép can va lan toa.

@ Scholarshipldea.net

Your Gateway to Scholarships and
Academic Opportunities
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g Assistant Professer -
Emironmental

gl Geochemistry - (UC
Berkzley - USA)

4 PostBoctoral Assistant,
Ghent University, Belgium

@ Serember 8 >

IS phD - Maiti-seotor

Optimizsten ter Positive
PRASwT  Enorgy Districts (KTH) -
- ‘:\\ Sweden

FELLOWSHIP PROCRAM FOR

EARLY CAREER

RESEARCHERS—Sands

Arabia

Assistant Professor -

Environmental

2 Geochemistry - (UC
Berkeley - USA)

Hinh 4. Giao dién tir trang web scholarshipidea.net

Assistant Professer /
Lecturer in Economics
(Natiomal University of
Irzland Nayaooth, Ireland)

Past-Doctaral Assistant,
Gheat Bniversity, Belgiam
® Septemzers, 2025

PhD - Multisestor
Optissization for Pasitive
Energy Distriets (KTH) -
Sweden

Gia tri va tac dong

Minh bach va tin cdy

Scholarshipldea.net cung cdp cac théng tin chinh thirc, trwc tuyén va cdp nhat
Tiét kiém thoi gian va ndng cao hiéu qué

Ngudi dung khdng can mat nhiéu gitr tim ki€m roi rac trén Internet, thay vao d6 cé thé truy cdp mot nén
tang tap trung va day du. Diéu nay dac biét hitu ich cho sinh vién va nghién ctu sinh dang chiu ap luc thoi
gian.

98



s Ban Tin Hoi « VSSMGE Rulletin

Thuc déy thanh céng trong trng tuyén

Bang viéc cung cap thdng tin chi tiét va kinh nghiém tir cong ddng, kénh gilp gia tang ty |& thanh cdng khi
(rng tuyén vao cac chuwong trinh hoc béng va vi tri nghién ctu.

Xdy dwng mang ludi hoc thudt todan cbu

Théng qua dién dan va tinh ning chia sé, ngudi dung cé co hdi két ndi véi dong nghiép va chuyén gia qudc
t&, m& rong hop tac nghién ctru va hoc tap.

GIATRIVA _

U scholarshipidea.net

Hinh 5. Giao dién tir trang web scholarshipidea.net

Scholarshipldea.net va cdng dong hoc thuit Viét Nam

Scholarshipldea.net déng vai trd nhu mot ban d6 hoc béng toan cau danh cho sinh vién, nghién ciru sinh
va giang vién Viét Nam. Tl sinh vién gianh hoc béng du hoc, nghién ctru sinh dat hoc béng nghién ctru,
dén vi tri Postdoc hodc vi tri giang vién tai cac dai hoc trén thé gidi.

Khong chi dirng lai & viéc cung cap co hoi, kénh con khuyén khich sy hinh thanh cdng déng hd tro 13n
nhau, noi madi thanh cdng ca nhan 13 ngudn cdm hing cho ngudi khdc. Didu nay phu hop véi chién lwoc
qudc gia vé phat trién ngudn nhan lyc chat lwvgng cao va hdi nhap qudc té.

Két luan va kién nghi

Scholarshipldea.net khéng chi Ia mot website téng hop hoc béng, ma |a mdt nén tang toan dién két néi
co hdi hoc thuat toan cau véi cong dong Viét Nam. Dé phat huy t6i da gid tri, bai viét ki€n nghi:

e Lan tda thdng tin réng rai hon trong cac trudng dai hoc, vién nghién cru va t6 chirc hoc thuét.

e Khuyén khich cong déng dong goép néi dung, dac biét tir nhirng ngudi tirng thanh céng véi hoc
béng va vi tri hoc thuat.

e Tang cudng hop tac véi cic td chirc trong nudc va quéc té€ dé md rdng ngudn théng tin va tao
thém gia tri cho nguoi dung.

Scholarshipldea.net d3, dang va s& ti€p tuc déng hanh cung thé hé tré Viét Nam trén hanh trinh chinh
phuc tri thire toan cau, gép phan xay duwng moét cong déng hoc thudt ndng ddng, sang tao va hdi nhap.

Loi cdm on: Tac gid xin glti 101 cdm on dén cong doéng d3 déng gép va lan tda théng tin trén
Scholarshipldea.net, giip nén tadng ngay cang phat trién va cé tac dong tich cwc hon téi x3 hoi.
Scholarshipldea.net cling dang can thém su chung sirc clia cac déng nghiép va chao dén bat cl thanh vién
nao muén tham gia cung ban bién tap ching téi.

Ban bién tdp chia website: TS. Pham Anh Tuan — KTH Royal Institute of Technology, Sweden (Founder
and Editor-in-chief), TS. Lé Dinh Viét - Kumoh National Institute of Technology, South Korea (Standing
Editor)
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K&t qua cudc thi du dodn bién dang coc duwdi tai trong ngang don
va lap (Blind prediction contest)

Results of the blind prediction contest for pile deformation under monotonic and cyclic
lateral loading.

Lé Viét Hung
Technical University Berlin. E-mail: v.le@tu-berlin.de

Phung Durc Long
Chd tich Héi Co Hoc Pét va bia Ky Thudt Céng Trinh Viét Nam. E-mail: phung.long@gmail.com

Gi&i thiéu chung

Théng tin vé cudc thi nay da duoc cic tac gia gidi thiéu trong Ban tin H6i VSSMGE Bulletin sé 6, phat hanh
thang 6 ndm 2024. Trong bai viét nay két qua cudc thi dwoc cong bé.

Du 4n GEOLAB |a mdt sang kién hop tac nham thuc ddy nghién cru, trao d6i kinh nghiém va hop tac
li&én nganh trong bd mén dia k§ thuat gitra cac phong thi nghiém tién tién hang dau chau Au. Dy an duoc
tai tro bdi chuong trinh Nghién clru va P8i méi sdng tao H2020 (Horizon 2020) clia Lién minh Chau Au,
kéo dai bédn ndm tlr 2021 dén 2025. Muodi don vi thanh vién ca GEOLAB bao gébm céc vién nghién clru va
cac trudng dai hoc sau:

e Pai hoc Maribor phong thi nghiém véi thiét bi ba truc quy mé I&n, Slovenia

e Pai hoc Ky thuat Darmstadt véi hé thir nghiém moéng coc, Dirc

e Daihoc ETH Zirich v&i may ly tam, Thuy st

e Vién Dia k§ thuat Na Uy NGI v&i hé théng thir nghiém dia chat hién truong va trong phong, Na Uy
e May ly tdm dia ly Deltares va thung chra GeoModel, Ha Lan

e Trung tadm Schofield cGia Dai hoc Cambridge, Vwong Quéc Anh

e Dai hoc Ky thuat Delf véi may ly tdm dia ky thuat va bé hda 1dng, Ha Lan

e Ho6p theo ddi CEDEX, Tay Ban Nha

e Dai hoc Gustave Eiffel v&i may ly tdm dia ki thuat cda, Phap

e Tap doan KPMG Future Analytics, Ireland

Ld mét phan cla dy 4n GEOLAB, Vién Dja k§ thuat cia DH Darmstadt t6 chirc cudc thi du dodn bién
dang coc duwdi tai trong ngang nham danh gia cu thé va khach quan cac phuong phap tinh toan khac nhau
cho coc don. Hai thi nghiém riéng biét véi diéu kién duoc kiém soat chat ché da dwoc thyc hién trén coc
thép réng cé dau hd dugc chon trong cat khd. Mot thi nghiém dugc thue hién véi tai don va mot thi
nghiém dudi tai trong l1dp véi hon 10.000 chu ky.

Théng tin va thé Ié cudc thi:

Cac doi du thi cé thé glri dw doan cho ca hai phan thi hodc chi cho phan thi nghiém vdi tai don
(monotonic). Cac du dodn sé duwoc dénh gid mét cach khach quan dya trén sy khac biét cda két qua dy
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dodan va céc két qua thlr nghiém. Cac doi cé s& diém cao nhat & mbi phan thi s& duoc cong bd cong khai.
Phan con lai cha céc du dodn dugc glri sé dugce ban t8 chirc 4n danh va sir dung dé danh gia hién trang
cling nhu tinh thyc tién cla cac phuong phap tinh.

Hinh 1: Thi nghiém mé phdng trong phong tai DH Darmstadt (Ngudn: Technische Universitét Darmstadt)

Thi nghiém md phdng trong phong kich thudc nhd (Hinh 1, 4) bao gébm cac théng sd nhu sau:

Kich thuwdc hé thir nghiém coc: LXWxD = 5,44x5,00x2,60 m (Hinh 2).

Coc thi nghiém bang thép S235 hai dau hé, dai 3,00m, dudng kinh ngoai 324,9 mm, do day thanh
dng 5,25 mm.

Coc duwgc chdn 2,00 m trong cat kho. Trong tai ngang don va lap tac déng vao coc & d6 cao 58 cm so
véi bé mat cat.

Cét kho dugc dap 13 16p va dugc nén chit tirng 16p bang mdy dam rung BOMAG BP 10/36e. Sau
qua trinh nén, cat cé trong lvong 1768 kg/m?3 twong duong d6 chat tuong ddi Ip = 89% (Hinh 3).
Trong thi nghiém don, coc dwoc tdc déng vdi tdc d6 bién dang 1mm/phit dén 65 mm. Sau dé luc
day duwoc gilt nguyén trong vong 20 phut. Trong giai doan tiép theo, tdc déng dwoc ha xubng vdi téce
dd twong déng 1 mm/phut.

Trong thi nghiém I3p, luc tdc déng I3p hinh sin vdi chu ki 8 s dwoc chia lam hai géi. Goi tai thir nhat
gbm 10.000 chu ki vd&i tai trong ngang H = Hm1 + Hea-sin(2mft), trong d6 Hm1 = 0,2-Hf va Her = 0,1-Hs.
Trong gbi thi& hai véi 3.000 chu ki, tai trong ngang duoc nang lén H = Hma + Hea'sin(27tft), trong dé
Hm2 = 0,5-Hs. Hez = 0,2-Hs. V&i Hs |a strc chiu tai cla coc trong thi nghiém don dudi bién dang 33 mm.
Ngoai mé ta thi nghiém coc, mot loat két qua thi nghiém co ban trén cét st dung trong thi nghiém
coc cling dwoc cdng bd. Trong dé bao gdm mat dd hat, phan bé kich thwdc hat, dd rong emin, €max, thi
nghiém nén oedometer, thi nghiém nén ba truc don, lap, CPT.
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Hinh 3: Nén chit bang may dam rung (Ngudn: Technische Universitdt Darmstadt)
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Hinh 4: Hé théng tai thay luc va céc thiét bi quan trac (Ngudn: Technische Universitéit Darmstadt)

Théng tin chi tiét cha cudc thi duoc cong bé trén trang Web clia khoa DKT trwdng DH Darmstadt:
https://www.geotechnik.tu-darmstadt.de/forschung_ivg/blind/_blind_prediction_contest_1.en.jsp

Két qua cudc thi

Sau thoi han ndp hod so, téng cdng 18 ddi cling nhuw cd nhan d3 ndp két qud dy doan. Cac ddi c6 thé ndp
du doan thi nghiém tai don hoac ca hai thi nghiém don va lap.

—a— Experiment:

Predictions:
100 L
T03
T04
T05
T06
T07
—— T08
— T09
T10
T11
T12
T13
T14
T15
' E? Hinh 5: Két qua dy doan tai don

- = = = - = = T8 (Ngudn: TUD, Technische Universitdt

Imposed Pile Displacement at Point C, u* in m Darmstadt)

80

60 4

401

Reaction Force, Fin kN

20

Trong Hinh 5, toan bd két quad dy doan cla cac déi tham du cudc thi dwgc so sanh véi két qua thi
nghiém. Nhin chung, phan |&n cac phuong phap déu dua ra dy doan coc chiu tai it hon so véi thuec té (trir
két qua cda do6i TO5 va T15). Piéu nay déng nghia cac phuong phép tinh todn phan Ién cho két qua an
toan. K&t qud cta cac phwong phap khac nhau cling cho thay ching phan tan trén mét khodng kha rong.
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Theo két qua cong bé clia ban t6 chirc, ddi dén tir Imperial College London (T10) danh chién thang trong
phan thi nay va&i diém s 71 trén 100.

50 ~ e "
E o— = = —= Experiment:
E Stage 2
= an4 [First cyclic leading package Predictions:
%, —&=— TU1
‘uE.: TOZ
o —=— T
E an+ —— Tg:
&
3 & T09
5 —a— T10
= 401 T17
g _-;—;‘/‘_‘/ﬂ
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I
2
:ﬁ 404
[
=
(=] N ~ 7 .-
2 0] Hinh 6: K&t qua dy doan bién
< dang dudi tai trong 13p (Ngudn:
i TUD, Technische Universitdt
04 Darmstadt)

10t 100 107
Mumber of laading cycles, N

Trong phan du dodn tai l3p, chi 7 trong s6 18 ddi nép két qua dy thi. Piéu nay cling phan anh mdc d6
phirc tap cla bai todn thiét ké cong trinh dudi tai trong I3p. Hinh 6 trinh b3y két qua cla cac ddi dy thi so
sanh vai két qua thi nghiém. Trong phan thi nay, phan I&n cac sw dodn déu cho thay coc bién dang I1&n
hon so va&i thuc té (ngoai trir T17 & gdi tai 1 va T17, TO9 & gdi tai 2). Diéu nay cling déng nghia phan I&n
cac két qua dy dodn déu an toan. Theo két qua ban t6 chirc cong bd, ddi dén tir DH Zhejiang (T09) d3
danh chién thang trong phan thi nay véi s6 diém 79 trén 100.

Tinh chung ca hai phan thi tai don va I3p, d6i dén tir Imperial College London dan dau. Vi tri th hai
thudc vé doi cia DH Zhejiang.

Theo nhan dinh cla tac gid bai viét nay, két quad dy dodn coc dudi tai trong 13p phu thudc kha nhiéu
vao két qua du dodn strc chju tai cla cuc duwdi tdc dong don. Do d6 phan déng gid cic phwong phap cho
tai trong lap trong bai thi nay chua mang tinh chud quan.

Trich dan
Trang Web cuia khoa DKT trwong DH Darmstadt:
https://www.geotechnik.tu-darmstadt.de/forschung_ivg/blind/_blind_prediction_contest_1.en.jsp
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M hinh thay thé va &ng dung trong bai toan dia ky thuat
Surrogate model and and applications in geotechnical problems

H6 Manh Hung
Bentley Systems Singapore, Pte. Ltd., Singapore. E-mail: hung.homanh@bentley.com

Trong phan tich va thiét ké dia k{ thuat xy dwng, cac bai todn t6i wu hda, phan tich ngwoc (back analysis)
va tinh todn dé tin cdy thudng yéu cau tinh todn sé lwgng rat I&n va tén nhat nhiéu thoi gian khi dung
phuong phap sé nhu FEM hay FDM (Cao et al., 2025; Gao et al., 2025; Hsieh and Chen, 2018; Mao et al.,
2020). Do vay, viéc tim ra m6 hinh gan dung dé thay thé cdc mé hinh FEM giup tiét kiém duwoc rat nhiéu
thoi gian tinh toan va phan tich.

M®& hinh thay thé, surrogate model, la mé hinh gan ding thay thé cac mé hinh phirc tap, nhu FEM, ma
khdng lam gidm dang ké mirc dd chinh xdc. M6 hinh nay xay dung trén sé liéu dau va dau ra va xac dinh
md hinh xap xi, y = f(x), Hinh 1 (Guo, 2020).

"\“"- T L
Design _- A {\ @
parameters < -" -7 S Output
X - (&', f(=z")
1 « Sensitivity 2 ;. 2, .. n
analysis = _'hw ) Training
X » Optimization . Y2
. * Risk analysis .
) Surrogate
X N % model

y~ f(X)

~ =F. Expensive, since it involves many
= = )¢ simulation runs

Cheap, since training and employing
a surrogate model is not expensive

Hinh 1. S& dung mé hinh surrogate model dé thay thé méd hinh thuc (Guo, 2020)

Céc budc xay dwng mo hinh thay thé gdm: 1) 18y mau (sampling) dau vao. Trong bai toan phan tich nguorc,
s6 liéu dau vao cé thé 13 cac s6 lidu dat nhuw d6 clrng hay gdc ma sat trong cla dat. 2) s6 liéu dau ra cla
md hinh can xac dinh nhw chuyén vi ngang trong hé dao. 3) xdy dung mé hinh thay thé (surrogate model),
st dung tap huan luyén (training set) gdbm s6 liéu dau vao va ra dé xay duwng md hinh va danh gid do chinh
xac ca mo hinh bang cac chi s6 nhw RMSE. ANN (Artificial Neural Network) duwgc dung phd bién hién nay
dé xay dwng mé hinh surrogate (Gao et al., 2025; Mao et al., 2020).
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Cac bai toan dirng dung surrogate model thuwdng yéu cau s6 lugng tinh todn I&n, cu thé:

Téi wu héa (optimization)
Viéc t6i wu hda cac théng s6 thudng chiém rat nhiéu thai gian. Cang nhiéu thdng sé t6i wu, cang yéu cau
s6 lwgng tinh todn |&n. Vi du trong bai todn méng bé coc, cac thdong sé tdi wu thudng: chiéu dai, duong
kinh, khoang céc coc va chiéu dai, chiéu rdng, va chiéu dai dai bé mong (raft).
Tinh todn nguoc (back analysis)
K&t qua dy bao hay thiét ké thudng sai léch so véi sé liéu do dac (do rat nhiéu nguyén nhan tir s6 liéu dau
vao hay qua trinh thi cdng thuc té), nén viéc cap nhét lai thdng s6 gilip tdng mrc dd tin cy cla md hinh
tinh todn va dua ra bién phdp x& ly néu can thiét. Trong bai todn hé dao sau, cdc thdng sd dat nén nhw
dd cirng va d6 bén thudng dugc tinh toan lai va yéu cdu sé lugng |6n.
Tinh todn dé tin cdy (reliability-based design - RBD)
Mtrc d6 khdng chac chan cuta s6 liéu dau vao trong cac bai toan dia ky thuat thuwong rat Ion nhu s6 lidu
dau vao dat nén va tai trong. Do vay khi tinh todn dé tin cdy trong mét s trudng hop cd thé can tinh toan
téi hang ngan truong hop.

Do vay viéc sir dung surrogate model c6 thé tiét kién dugc rat nhiéu thoi gian tinh todn va cong strc.
Ngay nay nhiéu phan mém hé trg ty ddng héa nhu PLAXIS, c6 thé gitup cho qua trinh tinh toan duoc t6i
wu hon, gidm thiéu cdng strc clia ngudi st dung.
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Nén dap trén coc cé gia cudng vat liéu dia ki thuat cho cong trinh
duong bo va duong sat toc do cao - Ly thuyét va thuc tién

Geosynthetic-reinforced pile-supported embankments for highway and railway
infrastructure bridging - Theory and practice

Pham Anh Tuin
Royal Institute of Technology (KTH), Sweden. E-mail: atpham@kth.se; anhtuanpham2703@gmail.com

Tém Tat

Nén dap trén coc cd gia cwong bang vat lidu dia ky thuat (hé GRPS) 1a mdt giai phdp tién tién giup kiém
soat téng do 1un va dd 1an [&ch cho cong trinh dudng bo va dwong st trén nén dat yéu. Bai viét gidi thiéu
tdng quan co ché lam viéc cla hé GRPS, bao gdbm vom dat, hiéu r’ng mang cang, phan luc nén va ma sat
ti€p xuc. Cac hinh anh thuc nghiém, md phong s6 va phan tich co hoc tir cdc nghién ciru gan day duoc
trich ddn nham minh hoa r& rang cac co ché truyén tai. Cudi cling, bai viét thdo luan y nghia thuyc tién va
tiém nang 4p dung cta hé GRPS trong diéu kién nén dat yéu tai Viét Nam.

Abstract

Geosynthetic-Reinforced Pile-Supported (GRPS) embankments provide an effective engineering solution
for reducing total and differential settlement in transportation infrastructures over soft ground. This
article summarizes the working mechanisms of the GRPS system such as soil arching, tensioned
membrane effect, subsoil reaction, and interface friction—supported by experimental observations and
numerical simulations. Practical considerations for applying GRPS solutions in Viethamese geotechnical
conditions are also discussed.

Keywords: Soil arching, GRPS embankment, geosynthetics, soft ground improvement, high-speed railway,
infrastructure,

Mé& dau

Trong boi canh phat trién manh mé& cla ha tang giao théng dudng bo va dudng sat, viec xay dung cac
tuyén dudng di qua vung dat yéu dang trd thanh thach thic thuwong trye tai nhiéu qudc gia, dac biét 13
Viét Nam. Nhirng vin dé nhu tdng dd 1un I&n, d6 lan léch phirc tap va nguy co nirt gdy mat dudng khéng
chi anh huédng tdi tudi tho cong trinh ma con tac dong truc tiép dén an toan van hanh va chi phi bao tri
(Hinh 1). TU thuc tién d6, nhu cau vé moét giai phap nén méng 6n dinh, tin cay va thi cdng nhanh tr& nén
cap thiét hon bao gi® hét.

Trong hai thap ky qua, nén dap trén coc cé gia cuwdng vat liéu dia k§ thuat (Geosynthetic-Reinforced
Pile-Supported Embankments — GRPS) d3 néi Ién nhw mét trong nhirng gidi phap tién tién va hiéu qua
nhat. Diém doc ddo clia GRPS nam & kha nang “két n6i” — két ndi gilra tai trong va coc thdng qua co ché
vom dat, két ndi gitra bién dang va luc théng qua hiéu rng mang cang cua |&p vat liéu dia ki thuat, va
quan trong hon, két ndi gitra ly thuyét co hoc tuwong tac dat-két cau hién dai véi yéu cau thyc tién cta ki
thuat giao thong.

Nho sy phdi hop cla cac co ché tuwong tac nay, GRPS khdng chi gidm dang ké téng do 1un va dd lun
l&éch ma con tdi wu hda phan bd (rng suat, ndng cao d6 bén lau va tang tdc do6 thi cdng. Nhirng ti€n bd
trong mé phéng sd 3D, thi nghiém trapdoor va phéan tich co hoc trang thai t&i han da gitp cdng dong vat
lidu dia k§ thuat hiéu sdu hon vé ban chat cla cac co ché nay, tir d6 phat trién cdc mé hinh thiét ké ngay
cang sat thuc té.
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Bai viét nay nham mang lai mot géc nhin téng hop nhung dé tiép can vé hé GRPS: tir nén tang co s&
co hoc, cac két qua nghién clru néi bat, dén nhitng bai hoc thuc tién trong (ng dung giao thong tai Viét
Nam. Muc tiéu la tao nén mot “cau ndi” gitra nghién ctru va hién trwdng, gidp kj sw va nha quan ly cé
thém thong tin dé lwa chon gidi phap nén méng phu hop, hiéu qua va bén virng.

Block Cracking Edge Cracking Joint Reflection Cracking Slippage Cracking
. ) i —

Ung dung cha gidi phap nén dap trén hé GRPS

Hinh 2 téng hop cho thay hé GRPS d3 duoc trién khai trong nhiéu bdi cdnh céng trinh khac nhau, tir cau
dan (Reid et al., 1993), mat dudng giao thong (Tsukada et al., 1993), bé& chira quy md |&n (ASCE G-I, 1997),
dén nén dwdng mai ndi tiép nén dudng cii (Han & Akins, 2002) va cac nén dap s dung coc éng (Zhou,
2019). DU mdi coéng trinh cé muc tiéu va diéu kién dia chat riéng, diém chung néi bat 13 sy tan dung kha
nang phan bé tdi manh mé cuta |&p geosynthetic két hop véi hé coc dé gidm Iin khéng déu va tang do 6n
dinh.

Hinh 3 cho thdy mot xu hwéng rat thu vi: trong khi cdc huwéng dan truyén théng (Rathmayer, 1975)
khuy&n nghi ty I& bao phti coc (coverage ratio) kha cao cho nén dap thap, di liéu tir cadc du 4n GRPS hién
dai lai phan b8 thap hon dang ké va 6n dinh hon theo chiéu cao ddp. Diéu nay phan anh sy thay déi trong
tu duy thiét kE—khi I&p geosynthetic va co ché vom dat duoc tan dung hiéu qua, hé théng khdong con phu
thudc qua nhiéu vao mat dé coc nhu trude. Cac dy an tai Trung Qudc ¢ coverage ratio tir 20 dén 40%,
trong khi cac dy 4n tai chau Au va My cho thay coverage ratio phé bién chi tir 5-20%, nhung van dat hiéu
qua kiém soat |un rat tot. Su chénh l&ch gitra ly thuyét cii va thie t&€ hién dai nhan manh rang GRPS khong
chi tiét kiém vat liéu ma con hiéu qua hon nho hiu dung co ché truyén tai, mé ra co hoi t8i wu hda thiét
ké trong cac cong trinh d4t yéu tai Viét Nam.
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Hinh 2. Cdc trng dung phé bién cda gidi phdp GRPS
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Hinh 3. Ty Ié bao pht (coverage ratio) ctia coc/mii coc trong GRPS emabnkment

Co ché lam viéc cia nén dap trén hé GRPS

Nén dap trén coc cd gia cwong vat lieu dia ki thuat (GRPS) 1a mot hé két cau dic biét, noi bén thanh
phan—dat dap, dat yéu, cac 1&p geosynthetics va hé coc—khdng hoat dong riéng ré ma két ndi chit ché
v@i nhau dé tao nén mét co ché truyén tai tdng hop va doc ddo. Chinh su phéi hop hai hda nay giup GRPS
tré thanh mot trong nhirng gidi phap hiéu qua nhat hién nay cho céac cong trinh dwdng bd va duwdng sat
trén nén dat yéu (Hinh 4).

Co ché vom dat (Soil Arching)

Trudc hét, vom dat (soil arching) hinh thanh nhuw mét phan &ng tuw nhién trong nén dap khi nén yéu phia
dudi lin nhiéu hon khu vue dau coc. D4t phia trén cac coc tré thanh “nhip vom” chiu tai, trong khi ving
dat & khoang gitra hai coc trd thanh vung giam &ng suat. Chinh sy chénh léch bién dang nay tao ra hién
tugng tap trung &ng suat 1én dau coc—mdt dang “chuyén tai chon loc” don gian nhung can thiét va hiéu
qua. Cac thi nghiém trapdoor va mé phdng sé d3 minh chirng co ché nay mét cach truc quan qua céc vung
(rng suat do—xanh phan bd rd rét (Hinh 5).
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Hinh 4. Hinh énh thi céng va co ché lam viéc clia hé GRPS embankment (ngudn: Hinh bén trdi tir Deltare Public
Wiki; Hinh bén phdi tir Pham et al. 2021)
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Hinh 5. Co ché hinh thanh vom dét trong nén ddp trén hé GRPS (ngudn: Hinh a tir Ahmadi and Hosseininia 2018;
Hinh b tir Wang et al. 2024, Hinh c tir Lai et al. 2020)

Sw tién trién cia vom dét (Progressive Development of Soil Arching)

Khac vé&i quan niém truyén thong cho rang vom dat hinh thanh ngay 1ap tic va & trang thai c6 dinh, cac
nghién ctru thuc nghiém va mo phdng hién dai cho thay vom dat phat trién theo mot qua trinh tién trién,
phu thudc chat ch& vao chuyén vi twong déi gitra dinh coc va nén dat yéu. M&i quan hé nay dugc goi la
dudng cong phan lyc dat nén (Ground reaction curve-GRC). O giai doan d4u, nhitng chuyén vi nhd d3
khi€n dat gitta cac coc bat dau tai phan bé ng suat va tao ving giam tai, nhung hiéu (rng vom con yé&u va
bién dang (rng suat chua rd rét.

Khi chuyén vi ting, dat trén dinh coc chiu nén manh trong khi dat & khoang gitra bi kéo xudng, hinh
thanh ném d4t — tién dé cda hinh thanh vom d4t. Cac thi nghiém trapdoor va mé phdng 3D cho thay cac
duwong dang ¢ng suat dan cong lai, tao thanh cung vom chiu nén. Dén khi chuyén vj dd lén, vom dat 6n
dinh v&i &ng suat don dang ké 1&n dau coc va tai xuéng nén yéu gidm manh; vung dat gitra hai coc gan
nhu tach khéi qua trinh truyén tai.

Dang chdy, vom dat tiép tuc diéu chinh hinh dang khi gia tai thém, cho thay day la mét ciu tric “déng”,
linh hoat theo bién dang va diéu kién (ng suat. Hiéu dugc sy tién trién nay gitp cdc mo hinh thiét ké thé
hé méi mé phdng chinh xac hon &ng xt thuc t& va téi wu hda vat liéu, chiéu cao dap cling nhu b6 tri coc
trong cong trinh GRPS (Hinh 6).
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Hinh 6. Ground reaction curve (GRC) trong nén ddp GRPS (ngudn: Hinh trdi tir Iglesia et al. 2014; Hinh phdi ttr
Pham and Han 2025)

Hiéu trng mang cdng (tensioned membrane effect)

Mot dac diém khac 13 rang khi dat gitra cac coc bj Iin va I&p geosynthetic vdng xudng, hiéu (rfng mang cang
(tensioned membrane effect) bat dau phat huy tac dung. Lwc kéo trong mang vat liéu dia ky thuat giéng
nhu mot chiéc vdng chiu tai, giup chuyén bdt trong lugng sang hai diém tua la cdc dau coc. Khdng chi
déng vai tro chju luc, mang cang con gilp lam phang bién dang mét nén, gidm 14n léch, va phan bé lai tng
suat mot cach hiéu qua hon. Cac nghién clru cho thay bién dang I&n nhat thuwdng xuat hién tai mép coc—
noi ma mang vat liéu dia kj thuat chiju kéo manh nhat (Hinh 7).

Tendency for aggregate
to displace laterally

LN

Geosynthetic-

induced lateral
restraint

Geosynthetic Stress distribution

distribiition : P e Silbas

Hinh 7. Hiéu trng mang céng trong nén dép GRPS (ngudn: Hinh trén tir Han 2021; Hinh duwdi tir Zonberg 2017)
Phén luwc nén (subsoil reaction)

Song song d6, phan lyc nén (subsoil reaction) tir I&p dat y&u van déng gép mot phan sire khang nhat dinh,
dac biét trong giai doan dau khi dat chua bi pha hoai hoan toan. Diéu nay Iam cho GRPS tré thanh mot hé
chuyén tai ba chiéu, noi dat, coc va geosynthetic cling chia sé tai trong theo tirng giai doan phat trién cla
bién dang (Hinh 8).
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Hinh 8. Sw phdn b6 trng sudt thdng ding tir mé hinh 3D: (a) phia trén geosynthetic, (b) phia dwdi
geosynthetic (nguén: Pham et al. 2021)

Ma sdt twong tdc giira Soil-geosynthetic (interface friction)

Cudi cng, ma sat ti€p xuc gitra dat va geosynthetic (interface friction), du it dwgc chd y trong thyc hanh,
lai dong vai trd quan trong trong viéc han ché truot va tang hiéu qua phan bé tai. Ma sat nay giup 16p
geosynthetic “neo” t&t hon vao dat dap, 6n dinh hé théng va toi wu hda tac dung clia mang cing.

Téng co ché twong tdc téng hop cta nén ddp GRPS

Khi két hop, bon co ché trén khdng chi b6 tro ma con kich hoat 1an nhau, tao nén mot hé truyén tai téng
hop manh mé. Vom dat gidm tai cho vung gilta coc; mang cidng diéu hoa lai phan bé (rng suat; phan luc
nén va ma sat bé mat giip “tinh chinh” qua trinh truyén tai theo tirng cap dd chuyén vi. Chinh sy twong
tac nhip nhang nay giai thich vi sao GRPS thudng dat hiéu suat vuot trdi trong thuc té, va cling la ly do
céc mé hinh thiét k& hién dai ngay cang nhan manh dén tinh tién trién (progressive mechanisms) cta hé.

Hiéu qua cua hé GRPS dw@i tai trong dong va y nghia cia mé phong dong lwc hoc

Hiéu ndng cla nén ddp GRPS dudi tac dong cla tai trong ddng — chang han chuyén déng doan tau, tai xe
tai 13p lai hodc tai trong va dap — thé hién rd kha ndng vuot tréi cia hé théng ndy so véi cac giadi phap
truyén théng. Cac thi nghiém va két qud mé phong déng gan day cho thiy co ché vom dat khéng chi ton
tai trong diéu kién tihh ma con phat trién mot cdch nhay déng khi nén chiu dao ddng chu ky. Pdng chuy,
bién dd (rng suat do dworc tai cdc cdm bién tadng dan theo thoi gian va theo sé chu ky tai, phan dnh qua
trinh hinh thanh vom d4at tién trién ngay ca trong diéu kién dao dong manh. Diéu nay khdng dinh ring
GRPS khéng bi pha v& co ché truyén tai khi chiu tai ddng ma nguoc lai, cang hoat ddng hiéu qua hon khi
nén dap dat dén chuyén vj du lén.

Trong cac nghién ciru cho dudng sat tdc do cao, ap luc dat ddng va (ng suat truyén xudng coc bién
thién theo chiéu sau, vdi sy khac biét rd rét gitra vung trén dinh coc va vung phia trén nén yéu. Cac biéu
d6 dong cho thay tai trong dong cé xu hudng lam tang hiéu suat truyén tai vao coc (pile efficacy), dac biét
trong giai doan dau cha chu ky. Tuy nhién, khi van t6c tau ting 1én (80—-360 km/h), hiéu suat truyén tai
doéng cé thé giam nhe do bién dd dao déng 1dn lam gidm tinh 6n dinh tam thoi cda vom dat — hién twong
chi cé thé danh gia chinh xac théng qua mé phéng dong luc hoc. Déng thdi, cdc md phong 3D theo chu ky
cho thay 1un tich Ity cba dinh nén dap (Point B) tdng tuyén tinh theo sé chu ky, trong khi l4n cla nén dat
yéu (Point D) xay ra nhanh hon nhuwng sém dat trang thai “6n dinh dan”, nhd sy tai phan bd (rng suat tir
I&p geosynthetic va hé coc (Hinh 9).

Viéc mé phong tai trong dong khong chi lam rd qua trinh truyén tai phirc tap ma con la céng cu thiét
yéu dé du dodn bién dang du, (rng suat dao ddng va tudi tho cla coéng trinh nén dudng. Trong thiét ké
dudng sat téc dd cao, m6 phong ddng cho phép xac dinh van téc gidi han, lwa chon chiéu cao dap, do
clng geogrid va khoang cach coc t6i wu nham han ché IUn tich Ity va ddm bao an toan van hanh. Nhitrng
két qua nay khang dinh rang GRPS, khi duoc thiét ké véi mé phong ddng chinh xéc, 1a gidi phdp nén méng
hiéu qua va bén virng cho cac céng trinh chiju tai trong |3p 1&n, ma& ra trién vong ng dung rdng rai cho cac
tuyén duong sat va duong bo hién dai tai Viet Nam.
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Hinh 9. 3D numerical modeling of a piled embankment under cyclic loading (nguén: Pham and Dias 2019)
Phuong phap thiét ké nén dap trén hé GRPS
Quy tdc thiét ké

Thiét k& nén dap trén coc cé gia cuwdng vat lidu dia ki thuat (GRPS) khdng chi 1a viéc xac dinh tai trong tac
dung lén coc hay chon loai geosynthetic phu hop, ma la qua trinh “gidi ma” cach hé théng truyén tai va
bi€n dang nhu mot thé thdng nhat. Khac véi nén dap truyén théng, GRPS |am viéc dua trén sy két hop
cla nhiéu co ché phirc tap—vom dat, mang cang, phan luc nén va tuong tac dat—coc. Do do, phuong
phap thiét ké hién dai d3 dwoc phat trién theo hudng md ta dung ban chat cla cac co ché nay thay vi chi
dua trén cac gia dinh don gian hoa.

/_'Td['\ll(ﬂ\hll@
loud part (residual load) B+ C

meclrv step 1
ropertics
P I‘::ul “arching”

'{ strain & l Design methods Critical height of arching

step 2
“load-deflection”

Terzaghi (1943) Hep = 2.5(5 - a)
residual load B+C Low .\‘.] al. (1334) He =5 -a

(BS 8006, 2010) Hoi = 1.4 (5-a)
(Carsslon, 1987) ey = 1.8 (3-a)
(Hewlett and Randolph, 1988) Hewiy = 1.4 (5-a)

77 (Kempfert et al. 2004) H = (s-a)/v2
(Horgan and Sarsby, 2002) Hey = 1.545 (s-a) 10 1.92 {s-a)
(Naughton, 2007) Hepie =38 g/
(McGuire, 2011) Hei = 1.15 (s-a) + 1.438a
Numerical Results Hep = V2.5 —a)

Hinh 10. Quy tdc thiét k& nén dap GRPS vdi hai burdc tinh todn va chiéu cao tdi han

Nhu minh hoa trong Hinh, thiét k€ GRPS thudng duoc thuc hién theo hai budc chinh, phan anh hai
giai doan lam viéc khac nhau cla hé két cau (Hinh 10):
Budc 1: Phén tich vom dét — xdc dinh phdn b6 téi Ién coc va geosynthetic
O giai doan d3u, su chénh léch bién dang gitta du coc va nén y&u lam xuat hién vom d4t (arching), chuyén
phan 1&n tai trong xudng cac dau coc. Muc tiéu cla budc nay la xac dinh chinh xac ty 18 tai trong duoc
truyén theo co ch& vom (phan A) va phan tai trong con lai (B + C) van tac dung Ién 1&p geosynthetic va dat
mém bén dudi. Pay |a budc quan trong vi né dat nén tang cho toan bo thiét ké: néu du dodn sai phan bd
tai trong, cac tinh todan ti€p theo vé bién dang, (rng suat va do bén cla geosynthetic s& thiéu chinh xac.
Cac phuong phap phan tich md&i hién nay tham chi con mé phong sy tién héa cia vom dat theo chuyén
vi, gitip dadnh gid gan véi thyc té hon (Hinh 9).
Bwdrc 2: Phdn tich quan hé téi — bién dang dé xdc dinh bién dang geosynthetic va lun léch giita coc
Sau khi biét dwoc phan tai trong con lai tdc dung 1én 1&p geosynthetic va nén yéu, buwdc thir hai mé phong
dd vdng va bién dang cha geosynthetic, déng thoi dédnh gid [un léch gitta cdc dau coc. Lép geosynthetic
lam viéc nhu mdt mang cang, ti€p nhan phan tai du va truyén lai xudng coc qua luc kéo. Thiét ké phai
ddm bdo 1&p geosynthetic khéng vurot qua bién dang cho phép va d6 vdng khéng gy ra lan léch vuot tiéu
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chuan khai thac. Pay la buwdc thé hién rd vai tro cla vat liéu dia ki thudt—néu chon chua phu hop, hé
thong s& khéng dat hiéu qua du bd tri coc tét.

Hai budc thiét ké trén tao nén mét quy trinh chat chg, trong d6 Budc 1 md ta céch tai trong duoc chia
sé, con Budc 2 mo ta cach hé théng bién dang dé can bang tai trong dé. Sy k&t hop nay cho phép kj suw
vira kiém soat dugc (rng suat, vira kiém sodt bién dang, dam bdo nén dap GRPS hoat ddng bén vitng trong
diéu kién tinh va dong. Chinh nh& céch ti€p can cé hé théng nay ma GRPS d3 tré thanh gidi phap dang tin
cay cho cac cong trinh dwong bo va duwdng sat hién dai.

Phwong phdp thiét ké

Mot diém rat dang chd y 13 hiéu qua truyén tai va bién dang cda GRPS phu thudc manh vao phuwong phap
thiét k€ duoc str dung. Cac biéu dd so sanh trong Hinh cho thay nhitng khac biét dang ké gilra cac tiéu
chuan hién hanh. Cic phuong phdap truyén théng nhu BS8006, Nordic hay EBGEO cé xu huwdng bao thu,
thuwdng danh gid hiéu suat truyén tai thap hon va dy doan bién dang cao hon, dic biét khi khoang céch
coc 1&n hodc chiéu cao dap tang. Diéu nay xuat phat tir cac gid dinh don gidn hda vé vom dat (coi nhw
hinh thanh hoan chinh ngay lap tirc) va hiéu (rng mang cang (xem nhu tuyén tinh), vén khéng phan anh
duoc ban chat tién hda cla co ché trong thyc té (Hinh 10).

Nguoc lai, cdc mé hinh thiét ké Pham (2020) tuyén tinh va phi tuyén, vén xem xét sy phat trién dan
clia vom dat va quan hé tai — bién dang thwc cla geosynthetic, cho két qua gan v&i md phdng sé 3D FEM
hon. Su twong déng nay cho thay cac mo hinh mai d3 thu hep khoang céch giira ly thuyét va hién truong
bang cach mé td dung ban chat clia GRPS. Trong khi cac tiéu chuin truyén théng cé thé dan dén thiét ké
du thira vat liéu (coc nhiéu, geosynthetic day), cdc phwong phép hién dai cho phép téi wu hda cdu hinh
coc va vat liéu geosynthetic ma van dam bao an toan va hiéu qua.

Khi tich hop toan bd bang chirng tir thi nghiém, mé phdng va danh gid thiét k&, ¢ thé thay rang GRPS
la mot hé két cAu ma cac co ché tuong tac phat trién theo chuyén vi, va vi vy doi hdi phwong phép thiét
ké phan anh dang tinh tié€n hoa dé. Viéc irng dung cdc mo hinh tién tién khdng chi cai thién do chinh xéc
ma con mang lai lgi ich kinh t& dang k&, dac biét trong bdi canh xay dwng quy md 1&n & Viét Nam.
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Hinh 10. Bdnh gid hiéu ndng cta cdc phwong phdp thiét ké (nguén: Nobahar et al. 2024)
Két luan va kién nghi

Céc két qua téng hop tir thuc nghiém, moé phong s va so sanh phuong phap thiét ké cho thay nén dap
trén coc co gia cwdng vat liéu dia ki thuat (GRPS) 1a mét gidi phdp hiéu qua dé kiém sodt lin tdng, Itin léch
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va lun tich Ity dudi ti trong tinh va dong. Hiéu qua vuot trdi cda hé GRPS dén tir sy cdng hudng gilra
vom dat, hiéu rng mang cang cla vat liéu dia k§ thuat (geosynthetic), phan luc nén va twong tac dat—coc,
trong d6 co ché& vom phat trién mang tinh “tién héa” theo chuyén vj giir vai trd quan trong. Cadc mo hinh
thiét ké hién dai xét t&i su ti€n héa nay cho két qua gan véi FEM 3D hon, cho phép dy dodn hop ly ca (ng
suat va bién dang cua hé.

T géc d6 thue hanh, cé thé rat ra mot s6 khuyén nghi: (i) nén wu tién sir dung hé GRPS cho cac tuyén
duwong bd va dudng sat trén dat yéu, ddc biét khi yéu cau khong ché& do lun [éch nghiém ngét; (i) lwa chon
cau hinh coc va vat liéu dia k§ thuat (geosynthetic) can dwa trén phan tich d6ng thoi chiéu cao dap, khoang
cach coc va tai trong dong du kién; (iii) nén st dung cdc mo hinh thiét ké tién tién két hop véi mé phong
s8 dé hiéu chinh, thay vi chi dya vao céc tiéu chudn bao thi nhu BS8006 hay EBGEO; va (iv) v&i cac cong
trinh chju tai dong 1&n (dudng sat toc do cao, tai xe ndng tac dung tai trong 13p lai), viéc phan tich dong
lwc hoc (ké c3 lun tich Ity theo chu ky) nén dugc xem nhu mot bwdce bat budc trong thiét ké. Nhitng diéu
nay sé giup thiét k& GRPS vira an toan, vira kinh té va phu hop diéu kién thyc té & Viét Nam.

L&i két: Bai viet nay chuyén thé tir bdo cdo clia cung tac gid duwoc ding ky va trinh bay tai Hoi nghi khoa
hoc thudng nién ctia Hoi Co hoc dat va Dia ki thuat cdng trinh Viét Nam ndm 2025 (VGD 2025).

Tai liéu tham khao

Ahmadi, A., & Hosseininia, E. S. (2018). An experimental investigation on stable arch formation in cohesionless
granular materials using developed trapdoor test. Powder Technology, 330, 137-146.

Alzamora, D., Wayne, M. H., & Han, J. (2000). Performance of SRW supported by geogrids and jet grout columns.
In Performance Confirmation of Constructed Geotechnical Facilities (pp. 456-466).

Han, J., & Akins, K. (2002). Use of geogrid-reinforced and pile-supported earth structures. In Deep Foundations 2002:
An International Perspective on Theory, Design, Construction, and Performance (pp. 668-679).

Han. J. (2021). The 3rd Robert M. Koerner Award Lecture. Geosynthetic-Reinforced Column-Supported
Embankments: Bridging Theory and Practice. Geosynthetic conference.

Iglesia, G. R., Einstein, H. H., & Whitman, R. V. (2014). Investigation of soil arching with centrifuge tests. Journal of
Geotechnical and Geoenvironmental engineering, 140(2), 04013005.

Lai, H. J., Zheng, J. J., Cui, M. J., & Chu, J. (2020). “Soil arching” for piled embankments: insights from stress
redistribution behaviour of DEM modelling. Acta Geotechnica, 15(8), 2117-2136.

Nobahar, M., Abu-Farsakh, M. Y., & lzadifar, M. (2024). Evaluating the mechanisms and performance of
Geosynthetic-Reinforced Load Transfer Platform of pile-supported embankments design methods. Geotextiles
and Geomembranes, 52(6), 1112-1133.

Pham, H. V., & Dias, D. (2019). 3D numerical modeling of a piled embankment under cyclic loading. International
Journal of Geomechanics, 19(4), 04019010.

Pham, T. A. (2020). Analysis of geosynthetic-reinforced pile-supported embankment with soil-structure interaction
models. Computers and Geotechnics, 121, 103438.

Pham, T. A., Tran, Q. A., Villard, P., & Dias, D. (2021). Geosynthetic-reinforced pile-supported embankments- 3D
discrete numerical analyses of the interaction and mobilization mechanisms. Engineering Structures, 242,
112337.

Reid, R. A. (1993). Conventional weapons effects on reinforced soil walls. Georgia Institute of Technology.

Tsukada, Y., Isoda, T., & Yamanouchi, T. (1993). Geogrid subgrade reinforcement and deep foundation
improvement, Yono City, Japan. Geosynthetics Case Histories.

Wang, L., lia, H., Jiang, T., Zhang, J., Jia, Y., Li, L., & Wan, L. (2024). Novel evaluation method based on critical arch
height as instability criterion for sustaining arch locked-segment-type slopes. Scientific Reports, 14(1), 7991.
Zhou, Y., Chen, F., & Lin, Y. (2019). Solution for low geosynthetic-reinforced embankments subjected to localized

sinkholes. Soil Mechanics and Foundation Engineering, 56(1), 28-36.
Zornberg, J. G. (2017). Functions and applications of geosynthetics in roadways. Procedia engineering, 189, 298-
306.

115



a Ban Tin Hoi « VSSMGE Bulletin

HOI KY PIA KY THUAT

Ho6i twdng vé cong trinh ap dung coéng nghé “dinh dat” dau tién & Viét
Nam.

Nguyén Anh Diing
VGSSME, Hanoi, Vietnam. E-mail: areniscas50@gmail.com

Vao khodng ndm 1998 t6i mugn dugc cudn sach “Deep Excavation a practical manual”, tac gid Malcolm
Puller (1996), tir gido s ngwoi My Marshall Silver, khi d6 dang lam viéc cho UNDP va cé mot cong ty riéng
la Geotech Internationl Ltd. Ong ciing 13 ngudi cé nhiéu déng gép trong viéc dua vao Viét Nam mot s6
céng nghé mdi. Cudn séch la mdt ngudn kinh nghiém quy gia déi véi ti vi vao nam 1997 téi da hoan thanh
thuc hién mot dé tai nghién cliru cap B 1a “H6 dao sau trong khu vure chat hep” va dédc biét trong cuén
sach cé trinh bay céng nghé “dinh dat”, ma sau khi doc téi cdm nhan nd 13 twong déng vai giai phap gia
c6 mai d6c ma t6i d3 thiét k& cho VINAPCO (cong ty xang dau hang khéng) mot tudng chan dwoc dap theo
cong nghé dat co cot bang geotextile clia Polyfelt). Diém khac biét 13 “dinh dat” dung cho mai d&c nguyén
thay va vai dja k§ thuat |3 c6t gia cwdng cho tudng chan nhan tao. Tir d6 tdi cé mong mudn dwoc ap dung
céng nghé dinh dat nay cho mét céng trinh thuc té.

Nam 2004, mdt ngudi ban & TP. H6 Chi Minh, cé gidi thiéu téi vao x&r ly sw ¢c6 mat 6n dinh mai déc cua
mot cong trinh tai thanh phd Pa Lat, LAm Dong. D6 |1a céng trinh Buu dién Trung tadm Da lat. D& lam codng
trinh nay, ngudi ta phai cat swon doi dé 1ay dién tich xay dung va 8n dinh clia mai dao duwoc bdo vé bang
tudng chin cao khoang 5 m. O cao dd dinh tudng chin 13 mét duong giao théng. Sau khi thi cdng xong
twong chan va thyc hién cong doan dao dén cao dd nén thi phat hién twdng bi dich chuyén vé phia dao
d& tai. Trong Hinh 1 1a hinh anh trang thai cong trinh khi dang duoc thi céng.

Hinh 1. Hién trang cbng
trinh sau hién tuong dich
chuyén cla twong chdn

Sau khi xem xét tai liéu thiét ké& va khao sat tai hién trwong, toi da dua ra phuong an gia ¢d bang cong
nghé dinh dat. Do trang thai nguy hiém cla sy c¢6 ma phuwong an thiét ké dugc thdng qua khéng can tham
dinh. Trong phuong 4n nay twong duoc gilt lai ma cac “dinh dat” duwoc cdm vao dat nén sau tudng bé
tong vao dat bang cach tao cac 16 khoan trén tudng bé tong. Du thao hop dong duoc ky két va toi co thoi
gian chuan bij 13 rat ngan. D& tao 16 khoan qua tudng bé tdng nhanh nhat, tdi phai dat mua 10 miii khoan
kim cuong cla Boart Longyear. Khi cdng tac chudn bj d3 san sang, thi t6i nhan duoc | xin 16i cla Buu
dién Da Lat do ap lyc bén trén. Cho dén nay tdi van con gitta lai nhitng miii khoan ma dén nay ching da
c6 21 ndm tudi doi ké tir ngay mua.
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Y dinh st dung cong nghé dinh dat & mot vai cong trinh khac cling d3 khéng thanh céng. Tuy nhién vao
mot ngay dep trdi cda dau ndm 2011, t6i nhan duoc dién thoai cda anh Tran Huy Tan (IBST) vé giai quyét
mot su 8 mai déc cling & thanh phd D3 Lat. DAy |a cong trinh tru s& VietCombank Da Lat. Ngay ngay hém
sau anh Tan va toi gép anh Nam la cdn bd phu trach xay dung cdng trinh cha VietCombank & mot qua ca
phé & Ha N&i. Anh Nam d3 trinh bay so bd tinh hinh. Thiét k& ban dau 1a twong chan dat dat trén méng
coc. Dé thi cong dwoc tudng chan, dat duwoc dao rong hon twdng chan vao sau vung dat cla dan cu xung
quanh. Khi dang tién hanh ép coc, twdng cla vach dao dé sap xudng. Sau dé anh Nam d3 hdi toi la cé thé
x ly duwoc khdng, toi khdng khai nhan 10i vi nghi ngay dén giai phap dinh dat mac du cling chwa cd ti kinh
nghiém nao.

Ngay hdm sau, anh Nam, anh Tan va tdi bay vao Pa Lat. Sau khi vao Da lat thdm hién trwdng, tdi va anh
Tan d3 két hop thuc hién cdng viéc nay. Thiét ké dwoc chuyén vé IBST va don vj thi cong |a C&E Consultans,
cong ty cii cla tdi. Do suw nguy hiém cda hién tuwgng cé thé gay trugt cho cac cdng trinh dan cu trén dinh
mai, ch( dau tu d3 yéu cau thyc hién nhanh nhat cé thé.

Mot van dé ky thuat nita chung toi phai gidi quyét dé 1a phan cé tudng thang dirng clia maéi doc. Dat &
day la dat bi trwot tir trén xudng (sau khi dao dé thi cong twdng chdn theo thiét k& ban dau). Téi d3 quyét
dinh gitr nguyén khéi dat da bi pha hoai dé va st dung hé coc ré cay cé chiéu dai tir cao d6 chan mai xién
xudng duédi cao dd nén coéng trinh 13 3m dé gia cudng.

Pinh dat dwoc tao trong 16 khoan D100, c6 1 thép va bom vita 1ap day. Do phai thi cong & dé cao hon
14m, ching t6i d3 phai thiét k& mdt mdy khoan nhe cho phép di chuyén dé dang bang strc ngudi cung hé
gian gido. P& dam bao an toan khi thi cong trén mai déc vao mua mua, ching téi d3 sam mot may trac
dac dé theo ddi hién twgng dich chuyén cla mai.

Nhiém vu thiét ké mdi duwgc dat ra dé dam bao 6n dinh 1au dai la:

e Dam bao 6n dinh cho mai déc, (dwoc chia lam hai phan, phan dudi la thang dirng dwoc gia ¢ bang coc
ré cay; phan mai nghiéng bén trén dung dinh dat).

e D3p tra lai mt bang ngoai bién cong trinh s dung gia cuwdng bang vai dia ki thuat.

e Trong cd mat mai déc bang ludi Geo-cell (bén ngoai I6p gia cudng vai dia kj thuat).

Ngay dau tién sau khi tap két nhan sy va thiét bi dén coéng trinh, ky su giam sat hién truong lac do la
anh Hoang d3 cudi mia va nédi véi chung t6i: “Chac tuan sau |a cac anh rat lui thoi”, t6i cling chi manh
miéng noi “Hay chd day”. Trwdce khi bat dau t6i nhan thay trén mai treot cé 1 cdy mai 1én (cé thé thay
trong dnh & Hinh 2). May trac dac dugc cd dinh vao mot diém danh dau & gdc cay dé xem xét. Sau 1 ngay,
diém chiéu léch so vdi diém ban dau khodng 2.5 cm. Luc d6 tdi cling thay lo lo vi chwa cé kinh nghiém
thuc t&€ ma chi qua doc sach md ta cong nghé. Téi quyét dinh khoan |3p 2 dinh & hai bén cay dé xem xét
va diéu ky diéu d3 dén, dén ngay hém sau, cdy dirng im phing phac. Thé 13 t6i yén tam vé Tha d6.

Cong tac tién hanh theo thiét ké va cho thay hiéu qua rdi rét. Ky su gidm sat cling vui vé va ca ngoi
ching téi. Trong thoi gia d6, cé nhiéu don vi thi cong & Da Lat c6 d&n xem va d3 xuyt xoa |a sao lai dé thé
va ké trude day cong ty ho d3 ¢ tai nan khi thi cong dao dat lam tudng chan.

Khi cdng viéc & giai doan cudi, anh Nam ngudi phu trach xay dung cla Vietcombank cé vao va tdm sy
trong mot bira nhau. Nam noi: “Khi anh néi la 1am duoc, em cling khéng tin dau. Tuy nhién sép cta em
ngay nao cling goi hdi, do chiu 4p luc cha dan cu kién cdo, 1anh dao cta Tinh LAm Ddng, cla bao chi. Ma
em ciling d3 lién hé khap noi, tir cac don vi thi cdng I&n dén cac trudng Dai hoc va co quan nghién clru
khéng ai nhan ca. Cling gidbng nhu bénh nany, bénh vién tra vé phai tin vao thay thuéc “nhan dan” théi...”
Va khi em bdo cho sép, sép chi thi lam ngay. Cho nén em d3 yéu cau thiét k& phai dua cho IBST déng dau,
dé sau nay cé lam sao thi cé cd dé db toi”.

Cong trinh d3 hoan thanh sau hon 3 thang. Tai cong trinh cling d3 13p hai 8ng do dich chuyén ngang
(inclinometer). K&t qua quan trac cho thdy mai déc hoan toan 6n dinh. Sau day 2 ndm toi cé quay tré lai
va thay cdng trinh cdia minh 13 hoan toan 6n dinh.

Khodng ndm 2015, t6i nhan dugc s6 dién thoai la, ngudi goi tu gidi thidu. Té ra |a cha mot anh céng
nhan tré 1ai may gat khi thi cong dat ddp trén mai doc cong trinh ching toi lam & Da Lat. Lai gdp nhau &
mot quan ca phé & Ha Noi, anh ta ting t6i hai géi tra O Long cla Da Lat. Ky niém “xua” dwoc nhic lai, vui
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chuyén anh ta ho héi khoe:” Em bat chuéc cac anh lam duoc 3 cong trinh cho nha dan”. Mt niém vui
mai. Dudi day la mot sd hinh anh vé céng trinh:
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Hinh 4. Thi céng Geo-Cell, tdc giG va mdt goc cdng trinh 2024.
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