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KEU GOI VIET BAI CHO BAN TIN HOI
(VSSMGE BULLETIN)

Ban bién tap Ban tin hoat dong cua HOi, VSSMGE Bulletin, kéu
g0oi cac hdi vién va nhirng ngudi yéu chuyén nghanh BKT tham
gia bai viét cho Ban tin sé 8, du kién phat hanh vao 15/6/2025
va céc so tiép theo.

Bai viét c6 thé cho céc ndi dung cda Ban tin:

e GOC TRONG NUGC, 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 nhitng nghién ctru

md@i trén thé gidi.

Chang t6i mong nhén duoc sy cong tac va dong vién cla
céc hodi vién va déng nghiép trén toan qudc va qudc té. Thé 1é
viét bai va cac bai mau viét cho ban tin trong cac s6 trudec, xin
xem tai duong link: https://vssmge.org/tin-hoi-vssmge-
bulletin/

Théng tin va bai viét cho Ban tin H6i VSSMGE Bulletin xin duoc
guri vé dia chi mail phung.long@gmail.com.

Tran trong.

Phung Dlrc Long

Chd tich Héi Co hoc dét va Dia kyj thudt Céng trinh Viét Nam

VSOE

Interdisciplinary & I
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GOC TRONG NUOC

H6i thao qudc té vé nhirng tién bd khoa hoc ki thuat trong cong
trinh ngoai khoi (I1an 3) nam 2024 - VSOE 2024

The 3™ Vietnam Symposium on Advances in Offshore Engineering (VSOE 2024), Hanoi,
December 12-13, 2024

Nguyén Tién Diing
Céng ty FECON. E-mail: ntdung@fecon.com.vn

Phan Trung Nghia

Cbéng ty FECON. E-mail: nghiapt@fecon.com.vn
HO6 Dirc An

Céng ty FECON. E-mail: anhd@fecon.com.vn

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

Hoi thao Quéc t& VSOE 2024 d3 dugc t6 chirc thanh cong tai Trudng Dai hoc Xay dwng Ha N&i (HUCE) tir
ngay 12 dén 13 thang 12 ndm 2024. Su kién do Hbi Khoa hoc va Chuyén gia Viét Nam toan cau (AVSE
Global) va Truoing Dai hoc Xay dwng Ha Noi (HUCE) déng t6 chirc, dudi su bao tro cla Tiéu ban kj thuat
TC209 va TC308 thudc H6i Co hoc DAt va Pia ky thuat Cong trinh Quéc té (ISSMGE), cung Héi Co hoc Dat
va Dia k{ thuat Cong trinh Viét Nam (VSSMGE), xem https://vsoe2024.sciencesconf.org/. H6i thao nam nay
thu hat hon 100 dai biéu dén tir 21 qudc gia. Trong 2 ngay dién ra hoi thao, 65 bai bdo d3 dwoc chon va
trinh bay tai tdm phién hoi thao song song. Ngoai ra, ba poster nghién cru ndi bat cling dwoc trinh bay tai
sanh hoi thao, tao nén mét khdng gian trao ddi hoc thuat sdi dong va sang tao.

Vi duwdng bd bién dai hon 3.200 km va tiém nang I&n vé tai nguyén bién, Viét Nam d3 va dang chu
trong phat trién cac dy 4n ha ting ngoai khoi nhu cac trang trai nang lwong gid, cang bién, va co sé khai
thac dau khi nham gidm thiéu cac tadc dong dén mdi trwdng va nang cao hiéu qua s& dung tai nguyén. Mic
du cé tiém ndng 1&n, Viét Nam van dang d6i mat vdi nhiéu thach thirc, bao gdm diéu kién tw nhién khac
nghiét, yéu cau cdng nghé cao. D& vuot qua nhitng khé khan nay, viéc ting cudrng hop tac qudc té 13 rat
can thiét. Bong thoi, cac chinh sach hd tro va dinh hwdng dung dan, co s& ha tang ngoai khoi bén virng sé
la nén tang cho su phat trién kinh té& bién lau dai va bén virng clia dat nudc. Do d6, chu dé chinh cda hoi
thdo VSOE 2024 |a “Cdc gidi phdp tich hop va lién nganh cho co sé& ha tdng ngoai khoi bén vitng”, véi muc
tiéu thic day phat trién bén virng, tang cwdng kha ndng phuc héi cla co sé ha tang ngoai khoi, bao vé moi
truwong, va quan ly hiéu qua cac hoat dong hang hai.

V&i cac muc tiéu trén, cac chuyén gia, hoc gia, doanh nhén, va nha hoach dinh chinh sach thao luén
sdu réng vé cac van dé quan trong trong 7 ch dé chinh cda héi thao:

e Tién bd trong Khoa hoc Pia chat va bia k{ thuat ngoai khoi

e Thach thirc va Gidi phdap M6i truong trong ky thuat ngoai khoi

e Ky thuat nén méng va cdng nghé dudi bién

e Co s® ha tang va su tuong tac véi moi trudng bién

e Naing lwong gid ngoai khoi: thich thirc cia Viét Nam va xu hudng toan cau
e Nhitng d6i méivé chudi cung &ng cho ndng luvgng tai tao ngoai khoi

e Tinh bén virng va kha ndng phuc héi trong ky thuat ngoai khoi
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Diém nhan cha hdi thdo VSOE 2024 chinh 13 b&n bai gidang chuyén dé (keynote lectures) dugc trinh bay bdi
nhitng chuyén gia hang dau trén thé gidi vé dién gié ngoai khoi:

Bai giang chuyén dé 1: Global Trends and Challenges to Offshore Wind Energy in Vietnam” (Prof. Carlos
Guedes Soares, Instituto Superior Técnico, University of Lisbon, Potugal).

Bai gidng chuyén dé 2: “Supply Chain Innovations for Offshore Renewable Energy” (Bui Hoang Diép,
Deputy Director of PTSC Mechanical & Construction, Vietnam).

Bai giang chuyén dé 3: An Overview of Recent Advances in Offshore Data Acquisition and Processes”
(Ms. Nancy Chan, Director, Joint Ventures APAC, Fugro, Singapore).

Bai giang chuyén dé 4: “Can Data Science Help Us Make Better Geotechnical Decision?” (Prof. Phil
Watson, Shell Professor of Offshore Engineering, University of Western Australia, Australia).

Bén canh 4 bai giang chuyén dé, cic dai bi€u cda héi nghi cling duoc nghe 4 bai gidng mai do cac chuyén
gia trén thé:

Bai giang mai 1: Artifical Intelligence in Offshore Infrastructure, (Prof. Pijush Samui, National Institute
of Technology, Patna, India).

Bai giang m&i 1: The GREEN Reuse of Dredged Marines Soils in Civil Engineering Works, GS. Chee Ming
Chan (Chee Ming Chan, Professor, University Tun Hussein Onn, Malaysia).

Bai giang mo&i 3: Advanced SPH framework for Coupled Large Deformation and Soil-Structure
Interaction in Offshore Engineering (Prof.. Ha Bui, Monash University, Australia).

Bai giang ma&i 4: Mass Stabilization Solution for Soft Marine Clay Soil and Dredging Mud Improvement
Apply Into Vietnamese Coastal Projects (Mr. Kim Cuong Dao Trieu, Chairman of TELICO Jsc. Company,
Vietnam).

Tuyén tap hdi thao

Tat ca cac bai bdo s& dugc cac chuyén gia trong linh vuc xem xét, danh gid dua trén cac tiéu chi bao gébm
tinh d6c ddo, y nghia, chat lvgng va su rd rang. Ky yéu hdi thdo VSOE 2024 s& dugc xuat ban bai Springer
va c6 chi sb trén céc co s& dit lieu Scopus va El Compendex. Sach tém tat cla hdi thao dwoc ding trén
trang web chinh thirc: https://vsoe2024.sciencesconf.org/.

MOT SO HINH ANH TAI HOI NGHI VSOE2024

/
VSOE

Interdisciplinary & Integrated
Solutions for Sustainable
Offshore Infrastructure
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Viét Nam (VSSMGE) tham gia héi thdo tai tro
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GOC NGHIEN CU’'U KHOA HOC

Danh gid kha nang xay ra xoi ngam tai cong trinh cang-duong thay
Assessement of the potential for internal erosion In port and waterway engineering

Nguyén Dirc Manh
Khoa céng trinh thay. Trwong dai hoc xdy dwng Ha Néi. E-mail: manhnd@huce.edu.vn

Dinh Quang Thanh
Trung tém (ng dung va phdt trién KHCN cdng - dudong thuy. E-mail: amshanoi@gmail.com

Pham Thai Long
Dai hoc khoa hoc ty nhién, Bai hoc quéc gia Ha Ni.

Tém tat: X6i ngdm 13 hién tugng cac hat dat bi mang di dudi anh hwdng cla dong thdm trong cong trinh.
Qua trinh hinh thanh va phat trién cda xéi ngam la phirc tap. Viéc du bdo va xac dinh x6i ngdm trong cdng
trinh cling con gap nhiéu khé khan. X4i ngam |a nguyén nhan gy ra nhiéu su cd trong céng trinh. Phan
dau chia bai bdo nay sé trinh bay chi tiét vé co ché hinh thanh, cling nhu céc tiéu chi danh gia x6i ngam cuta
céng trinh. Phan sau bai bdo s& phan tich danh gia kha nang xéi ngam cta mot vai dang cong trinh dac
trueng nganh nganh cang dudng thiy - ké gdm bén, u tau. Cac phéan tich danh gid dwgc dya trén viéc tinh
toan cac ngudng gay x0i, két hop vdi viec md hinh héa dong tham bang phan tir hitu han théng qua phan
mém Geo-Studio.

Abtract: Internal erosion is the displacement of the fine particles of a soil under the action of an internal
flow. The mechanisms responsible for internal erosion are complex, evolutionary and depend on several
parameters. This mechanism could be the origin of the damage on embankments. In the firt part of the
article gives an overview of internal erosion. The following part will assess the potential for internal erosion
in port and waterway engineering. The assessment is based on the calculation the critical parameter to
cause erosion, combined with seepage modeling using finite element method (FEM)

Keywords: internal erosion, port and waterway, revetment, dry dock, Geo-Studio

pat van dé

X6i ngadm 13 hién tuwong cac hat dat bj rira trdi bdi tdc dung clia dong nude trong dat. Qud trinh hinh thanh
va phat trién cla x4i ngdm la phirc tap. Ton tai bén kiéu hinh thanh x4i ngdm khac nhau: xéi dang 6ng, x4i
khuyé&ch tan, x6i ngwoc va xdi tiép xic. Sy phat trién cla x6i ngam theo thoi gian thuwong dién ra chdm, va
it cé biéu hién ra ngoai. Do d6 viéc dy bao va xac dinh xi ngam trong céng trinh cling con gap nhiéu khé
khan.

Trong cong trinh cdng — dudng thay hién nay, van dé xéi ngdm mdi chi duoc dé cap trong viéc thiét ké va
thi cong |6p loc cho céc céng trinh bén, cho mai déc ke, dé bdo vé bo ... Viéc danh gid khd nang x6i ngam
cla cong trinh chwa dwoc dé cap day dd, cling nhu cdc nguyén nhan hinh thanh cda van dé nay chuwa duoc
chira cu thé.

Bai bdo nay s& dé cap dén qua trinh hinh thanh xéi ngam, tap trung vao viéc danh gia kha nang xay ra xoi
ngam cua cong trinh cdng duwdng thay. Hai kiéu céng trinh dwoc sit dung trong bai bdo nay la céng trinh
ké gdm bén va u tau. Kiéu cdéng trinh th& nhat chju anh huwéng cda sy thay d6i muc nwdc thay thoi gian,
trong khi kiu cdng trinh thi hai cé su chénh cot nuwdc 1én.
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Co ché hinh thanh x6i ngdm

Déc tinh chung cla céc loai cong trinh thiy 13 sy ti€p xuc gitra dat va nwdc. Dudi anh hudng cla céc luc

do nudc gay ra, cac hat dat sé bj 16i di, khi d6 qud trinh x4i sé dién ra. Su xuat hién clia x6i ngam sinh ra

sy thay d6i cdc dac tinh co ly va thay luc clia dat, d3c biét 13 hé s& tham cla dat. Bon co ché hinh thanh
x6i ngdm duwoc phan biét :

e X6idang 6ng (Concentrated leak erosion): xay ra d6i vdi cac 16 mé, vét nitt trong dat, khi tac dong cla
dong nudc dd dé tach cac hat dat & thanh.

e X6i nguoc (Backward erosion piping): xuat hién & vi tri ma dong thdm di ra khdi céng trinh. Lyc tac
dung lén cac hat dat 1a can bang gitra lwc day clia nwdc va trong lwong riéng cla hat. Khi d6 cac hat dat
bi tach ra va bi kéo di b&i dong nudec.

e X6i khuyéch tdn (Suffusion): xuat hién khi cac hat dat nho bj tach ra va di chuyén trong khong gian 16
rdng gilta cac hat dat I&n hon. Hién twong x6i ngam khuyéch tan chi phét trién trong dat roi, dat biét
trong trudng hop dat cat pha phu sa.

e XGi tiép xtc (Contact erosion): 1a hién twong tach cac hat dat & I&p ti€p xuc gitra hai loai dat khac nhau

dudi dnh hudng cla dong thdm song song véi bé mat tiép xuc.
* -
A s »

Hinh 1. Cdc co ché cua x6i ngdm (Mériaux, 2013)
a) Xdi dang 6ng; b) x6i khuyéch tdn; c) xéi ngurorc; d) xdi tiép xic

Hai diéu kién can phai dat duoc déi vdi van dé xéi ngam: su tach roi cac hat dat, va su van chuyén cla
cac hat dat. Hai didu kién nay lién hé chat ch& vdi tinh chat hat dat va dac trung dong thdm trong dat.
Trong gidi han cla bai bdo nay chi dé cap dén viéc danh gid kha ndng x6i ngam khuyéch tan va xéi ngam
tiép xuc cha cong trinh. DEi vdi x4i ngdm tiép xuc, cdng thirc ca Brauns (1985) thuong dugce st dung,
trong khi d&i véi x6i ngam tiép xuc, can két hop céng thirc clia Kenney va Lau (1985) va cla Li (2008). Chi
tiét cac phuwong phdp danh gia c6 thé xem trong Bonneli (2012).

Dong tham trong dat
Dong thdm trong dat b3o hoa va khdng b3o hoa duwoc mé ta theo dinh luat Darcy:
VvV = kxi (1)
trong d6, v 13 van t6c Darcy cla dong tham (m/s), k 1a hé s& thdm cta dat (m/s), va i 1a gradient thiy lyc
cla dong thdm. Hé s6 tham cla dat bao hoa la mot hé s6 khéng d6i, trong khi d6 d6i véi dat khéng bao
hoa, hé thdm thay d6i nhu mot ham clia d6 4m va 4p lwc nudce 16 rong.
Phuong trinh can bang khéi lwgng nhu sau :

0 oH 0 oH 00
I e i

trong dd, H la chiéu cao cét nuwdc (m), kx hé s6 tham theo phuong x (m/s), ky, hé s6 tham theo phuong y
(m/s), Q lwu lwgng tinh todn (m3/s), & ham lwgng nuwdc thé tich trong dat (m3), t 1a thai gian (s). Phuong
trinh (2) chi ra sy chénh léch gitra dong chay vao va ra cia mét khéi phan tlir dat & mot thoi diém nao doé.
Suw chénh l&ch nay can bang vai sy thay ddi thé tich nwdc trong dat theo thoi gian. Loi gidi cla chuong
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trinh, cho phép ta tinh todn dwoc duwdng tham trong dat, cling nhu tinh todn dwoc déc trung thay lwc cda
moi diém trong dat (bao gdm chiéu cao cot nwdc, dp lwe nwdce 16 rong, gradient thiy luc, trudng van toc).
Panh gia kha ning x6i ngdm cutia cdng trinh
D& danh gid kha nang xay ra x4i ngdm cua céng trinh, ban dau phai xuat phat tir tinh chat cha dat cong
trinh dé€ xac dinh gia tri ngudng gy x4i clia cac théng s6: gradient thly lwc, van téc dong tham. Phan mém
Geo/Seep duogc str dung dé xac dinh céc yéu té cha dong tham thuc té cha céng trinh. Cudi cung gia tri
tinh todn thuc té sé dugc so sanh vdi gia tri nguwdng, tir d6 c6 thé két luan khd nang x6i ngam cla cdng
trinh.
Ké gdm bén

Bai todn dat ra trong bai bdo nay 13 danh gia kha ndng x6i ngdm cla ké gadm bén. S6 liéu dwoc sir dung
trong bai todn 1a ké gdm bén nhéap liéu, nha may thép Hoa Phat, Kinh Mdn, Hai Duong (Hinh 3). Mai ke
duwoc gia c6 bang da hdc, két hop tang loc ngwoc dé bao vé cho Iép dat 1ap phia trong.

..........
ey

—————
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Hinh 2. Mt cat ngang bén Hinh 3. Buwdng kinh thudc hat

Dwa trén tinh chat, dudng kich thwdc hat cia dat (Hinh 4), cé thé danh giad dugc kha nang xay ra xoi
ngam cla tirng loai dat cla ké. Nhw d3 dé cap & trén, xéi ngdm khuyéch tén chi xay ra ddi vdi dat roi, do
d6 trong trrong hop nay, chi cé dat 1ap sau bén 1a cé kha ndng xay ra xéi ngam kiéu khuyé&ch tan. Ap dung
tiéu chi danh gia x6i ngam clia Kenney va Lau (1985), dat 1ap dwoc xdc dinh 1a c6 khd nang x6i ngam theo
tiéu chi dwong kich thudce hat (bang 1).

Bdng 1. Théng s6 cdc Iop dat cua ke

St Loai dat Hé sd tham K Kh?’ nang xoi
: (m/s) khuyéch tan
1 DAt san 1ap (cat pha) 5x1073 Cé
2 Lép 1 - Bun sét pha 2x10° khéng
3 Lép 2 — Sét pha cat 6x10* khéng
4 Lép 3 — Sét pha 1x107 khéng

Dic trung cla ké gam bén trong trwdng hop tinh toan Ia chiu dnh hudng cla sy thay déi muc nuwdc
trong ngay. Bién dé dao ddng muc nuwdc I&dn nhat trong ngay la 3.3m. Bai todn duoc xét dén & day, trong
trudng hop cwe doan khi ma tréi mua, hé thdng thodt nudc hoat dong khdng hiéu qua, myc nudc ngam
trong b3i tang cao hon muc nudc cao nhat trong séng, bang cao dd dudi cla |&p két ciu bai. Khi d6 sy
chénh muc nudc cao nhat c6 thé 1én dén 4m. Gia thiét trén mat b3i khéng c6 hang hda thiét bi.

S dung pham mém Geo-Studio, mé dun Seep két hop Sigma cho phép mé td dong thdm, cling nhu
trang thai r‘ng suat tai moi diém cla cong trinh. K&t qua tinh todn chi ra rang, dong tham tap trung tai vi
tri gn chan twdng chan, vi tri tiép gidp gitra dat 1ap va 16p loc (diém A), ngoai ra dong tham tap trung doc
theo 10p tiép gitra dat 1ap va 1p loc (Hinh 7). Sy thay d6i muc nwdc theo thdi gian kéo theo sy thay d6i
cta gradient thay luc tai diém A (Hinh 5), va van t6c dong tham tai diém B (Hinh 6). Cac gia tri nay tang
gidm tuan hoan theo chu ky Ién xuéng cia myc nudec.

9
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Hinh 6. Trudng vén téc dong thdm, khi muc nwdce trong séng la thdp nhét

[

Doc theo 1&p tiép xuc gitta dat 1ap va tang loc nguoc, do sy khac nhau vé kich thudc hat va hé sé tham,
do dd dong nudc co khd nang tap trung tai vi tri tri nay, van téc tham Idn nhat |a Vmax=0.0017m/s. Tuy
nhién gid tri nay van nhd hon rat nhiéu gia tri van téc x4i ti€p xuc gitta hai loai dat Viu=0.214m/s. Do d6
khéng xay ra xoi ngam tiép xuc gilra hai I&p dat nay.

Tai vi tri diém A, st dung cong thire (2) xac dinh duwoc gia tri gradient ngudng gy xoi khuyéch tan I3
l=0.39. Gia tri nay la nhé hon gid tri gradient tinh todn duwoc Imax=0.42. Do d46, tai vi tri A, dat bi x6i ngam.
Va&n dé x6i ngam cla dat tai vi tri nay 1a cuc bd, va nd xay theo tinh tuan hoan, va thoi gian dat bi x6i ngam
la khéng dai (Hinh 7). Tuy nhién, doc theo 1&p ti€p xtc dat 1ap va 1&p loc, mét kénh dan nwdc cé thé hinh
thanh tai vi tri nay, do dé x6i ngadm két hop vdi kénh dan nudc s& tao diéu kién thuan loi dé mang hat di
chuyén trong than céng trinh, tham tri cé thé bi mang ra khdi cdng trinh. Sy di chuyén cla céc hat dat kéo
theo sy thay d6i d6 rong va hé s& tham tai cac vij tri khac nhau trong cdng trinh. Qua trinh nay ti€p tuc cé
thé hinh thanh nhirng viing tap trung nwdc trong than cdng trinh, dé 1a nhitng vi tri khuyét tat cuc bd, nguy
co xay ra xoi ngam tai nhirng vi tri d6 1a cao hon.

K&t qua cla viéc hinh thanh nhitng khuyét tat cuc bd trong cdng trinh 13 cé thé din dén cong trinh bi
sut IUn cuc b, co thé gay sat truot cia mai ke, phd hoai cdng trinh.

Céng trinh u téu

Trong bai todn nay s& tinh todn kha ndng xay ra xéi ngam cla mét U tau (BEén Kién — Hai Phong). Cao dd
muc nwdc ngam twong dwong muc nwdc trong sdng, cao nhat 1a 3.26m, nam trong tang dat dap. Sy chéch
muc nudc Idn nhat khi u khé 13 8m. DE danh gia kha ndng x6i ngam xay ra, xét trudng hop muyc nudce trong
sOng cao nhat - tvong &rng v&i muc nwdc ngdm cao nhat, va khi phadi bom hat khé day u.

Bdng 2. Théng sé déu vao

Stt | Loai dat HE 50 tham K Kha ning x6i khuyéch tan
(m/s)
1 | patlap 1.2x10% Co
2 | L&p1-Bunsét 2.1x107 khéng
3 | L&p 2 -—Sét déo mém 3.0x10°® khéng
4 | L&p 3 — Sét déo chay 1.5x10° khéng
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S dung phuong phdp Kenney va Lau (1985) xac dinh dwoc dat 1ap cé kha ndng xay ra xéi ngam. Do
|&p 1 va lép 2, 3 1a nhitng 1dp bun, sét 13 nhirng loai dat khdng tham nuwdc, do do khi bom, nudc di chuyén
cha yéu trong 1&p dat san 14p. Tir két qua tinh md hinh nhan thay ré dong nudc chdy tap trung trong 1ép
dat san 13p, doc theo két ciu u (Hinh 10). Tai vi tri tiép xuc dat-két ciu, do sy tap trung dong nuwdc, nén
kha ndng xay ra x6i ngam & nhirng vi tri nay |a rat cao.

* - Vi tri tap trung

L] $ 10 15 20 2% 30 3% 40 45 50 55 60 65 70 % BO 85 90 L -]

Mat Cat N-gang
Hinh 9. Vén téc va dwédng dong thdm

Gradient

Xv-Gradient

+ + + + + d
) B o E) LY o L)
x(m

Hinh 10. Gradient thuy lwc dong thém tai vi tri dwdi ddy u

K&t qua tinh todn cho thay gia tri gradient x6i ngdm 13 14=0.45. Gia tri nay nhd hon mot vai gia tri
gradient thay luc tai vi tri dudi ddy u (Hinh 11). Van téc dong thdm I&n tap trung & ddy u, gan vi tri hom
hut nwdc, hodc & vj tri ¢ sy thay dbi cla két cau u. Do d6 kha nang xéi ngam cé thé xay ra tai vij tri day u
la 1&n hon vi tri khac. Khi qua trinh x8i xay ra, su di chuyén cac hat dat lam thay d6i hé s6 rong cla dat, cé
nhitng vi tri dat tré nén réng hon, nhitng vi tri khdc dat chdt hon. Vi tri dat bi xdi c6 thé xay ra lun cuc bo,
lam anh hudng két ciu bai & phia trén. Ngoai ra xoi ngdm c6 thé lam tap trung cac hat dat & gan khu vuc
thu nwdc, dan dén boi tac, lam gidm kha ndng bom thoat nudc budng u, anh huwdng dén hoat ddng cong
trinh.

Két ludn
Trong bai bdo nay, hai c6 ché& hinh thanh xéi ngadm 13 x4i ti€p xtc va xdi khuyéch tan duoc sir dung dé

danh gid kha ndng xdi cda cong trinh. Viéc danh gid duoc thuc hién khi xem xét cac thdng sé khac nhau
cla dat. K&t qua md hinh héa d3 cho phép chi ra nhitng vi tri ma cé kha nang xay ra xdi, cling nhuv cac co

11
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ch& hinh thanh x6i ngam khac nhau. M6t vai két qua cu thé thu dwoc lién quan dén nguyén nhan chinh
sinh ra x6i ngam :

X6i ngdm c6 thé phat trién doc theo IGp ti€p xuc gilra dat - két cau. DAy la vi tri tap trung dong nudc,
c6 van tdc dong tham I&n hon nhitng vi tri khdc. Trong trudng hop 1&p dat tiép xuc két cdu khdng duoc xir
ly tot (do qua trinh thi cong - dam nén), x6i ngam dé xay ra.

Tai nhitng vi tri ti€p xuc gilra hai I&p dat khac nhau, cé khad nang xay ra x4i tiép xuc. Xoi tiép xuc cé thé
két hop véi x6i khuyéch tan lam cho qud trinh x6i ngdm phat trién nhanh hon.

Da&i v&i x6i ngdm khuyéch tan, can dic biét chu dén cac loai dat roi, ma cé duwong kich thuéc hat phan
b6 déu trén mot dai réng.

Trong trudng hop muc nudc thay d6i, sé tao ra su thay déi tinh chat dong tham theo thoi gian. Xoi
ngam xay ra két hop vdi su thay ddi dwong mye nwdc bdo hoa trong dat 1a nguyén nhan lam tang nguy co
mat 6n dinh céng trinh (sut lUn, sat truwot cong trinh).
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Cac gidi phap gia c6 mai doc doc cao téc Ha Long-Van Pon: irng dung
va bai hoc thuc tién

Reinforcing methods for slopes along Halong - Vandon expressway: applications and
lessons

D6 Tuan Nghia
Truong Pai hoc Thay lgi. E-mail: dotuannghia@tlu.edu.vn

Nguyén Chau Lan

Truong Bai hoc Giao théng Van tai. E-mail: nguyenchaulan@utc.edu.vn
Tém tat

Nghién clru nay téng hgp va phan tich céc gidi phap gia ¢6 mai déc doc cao téc Ha Long-Van Bén. Cac mai
déc dugc xét dén bao gdm ca mai doc dat va mai déc da. V&i mai doc dat, gidi phap neo ing lyc trwdce va
twdng chan dat cé cdt duwgc khao sat trong khi véi mai doéc da, hé ludi chan da roi chi déng va bj dong
duoc trinh bay. K&t qua nghién clru cho thay gidi phdp neo du &ng luwc phu hop véi mai déc dat cé khadi
truot lon voi mat truot sau trong khi giai phdp tudng chan dat cé c6t phu hop véi khdi truot trung binh
va can lvu y 8n dinh mai déc khi thi cong. V&i méi déc da, hé ludi chdn dd roi chi dong cé kha ndng ngan
da |1an, dd roi t6t nhung can dugc bé tri day du trong cac khu viye tiém an nguy co da roi. Nguoc lai, hé
lwédi chan da roi bi ddng khong can b tri hét chiéu cao clia mai dd nhung can dugc duy tu, bao tri, va don
da thudng xuyén.

Gidi thiéu

Tuyén cao tdc Ha Long - Van Don duoc thi cdng tir thang 9/2015 td&i thang 12/2018. Doc tuyén cao tdc d3
c6 rat nhiéu diém sat |& da xay ra. Do diéu kién dia hinh, dia chat, va thay van thay d6i nhanh cling nhu sy
phan cdt cta dia hinh manh véi géc nghiéng clia cdc méi déc twong déi Idn, nén cac tai bién dia chat xay
ra rat da dang nhu truot dat, sut 1&, x6i sut, da |&, da 1an (theo phan loai cda TCVN 13346-2021). Vi vay,
rat nhiéu giai phap gia c6 khac nhau da dwoc st dung. Théng thudng, méi vi tri mai d6c can gia cd sé duoc
ap dung téng hop cac gidi phap theo trinh ty wu tién sau: (1) Cat dat, ha tai, tao co trén mai déc; (2) Ha
muc nwdc ngdm bang 6ng thoat nwdc sau tir 10 m dén 30 m trong mai déc; (3) Giai phap phi cong trinh
nhu ro da, tudng cé cét, 6 dia ky thuat, v.v.; (4) Giai phap cong trinh nhu twdong chan bé téng cot thép,
dinh d4t, dinh da, neo du &ng luc, v.v.

Trong nghién cru nay, viéc ap dung cac gidi phap gia cd cho 2 loai mai déc dat va d4 sé duoc téng hop
va trinh bay. T4c gia sé tap trung vao phan tich va danh gid mirc d6 thanh cong cla cac giai phap nham rut
ra bai hoc cho cac trudng hop twong tw. Cac bai hoc nay sé gitp ich cho viéc thiét ké gia cd mai déc & cac
trudng hop tuong ty, dac biét trong diéu kién dat nwdc dang day nhanh phat trién co sé& ha tang.

Gidi phap gia cé6 mai déc dat

GiGi phdp dinh dét va neo du tng luc

Hinh 1 trinh bay mét truwdng hop mai doc dat bj sut |& tai km 27+900 (trai tuyén) trén cao téc Ha Long -
Van Bon (Nguyén va nnc, 2020). Khéi sut cé chiéu cao gan 100 m va bé réng khoang 70 m. Vach sut chinh
trén dinh 1&n nhat 1a 3,5 m va cac vach sut phu cé chiéu cao 1,2 m. Sut |& d3 kéo theo gan 70.000 m3 dat
da tran xuéng long duwdng. Ta ¢ thé quan sat thay nudc trong khéi dat thoat ra tai phia chdn mai déc.
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M4t cat dia chat duoc trinh bay trong Hinh 2 qua 4 16 khoan LK1, LK2, LK3, va LK4. V& co ban, 16p 1b
xuat hién & bé mit mai déc véi bé day dao dong tir 5 m tdi 25 m. Day 1a sét it déo, cat sét, ddm san |an sét
mau sac loang 16 xdm vang, xdm nau, nau do6, xam trang, xam den; trang thai déo clrtng dén nlra cirng; d6i
chd xen kep via dd céat két, bot két, sét két phong héa manh, da mém bé. Lép nay 1a san pham cla qua
trinh phong hda hoan toan dén manh cla d4 cat két, bot két, sét két, da voi, tudi Dé tir (edQ). Lop bén
dudi la lép 2a (ddm san mau xdm nau, nau do Ian sét it déo, 1a san pham phong héa manh, nitt né dic biét
manh cla da cat bot két, trang thai xdp - chat vira). Lép nay phan bé cuc bd trong khu vire khao séat, gép
tai 16 khoan LK3 tir do sau 24,5 m dén 29,6 m véi chiéu day 5,1 m va LK1 tir d6 sau 16,8 m dén 21,0 m véi
chiéu day 4,2 m. Pac biét, 1&p 2b (sét it déo mau nau vang, trang thai déo chdy dén chay, 1a san pham
phong héa hoan toan clia da voi, ndm ngay trén bé mat da voi) xuat hién phia dudi lop 1b. Day la lép dat
yé&u ndm sau tai 16 khoan LK2 tir d6 sdu 29,0 m dén 32,5 m véi chiéu day 3,5 m va tai 16 khoan LK3 tir do
sau 29,6 m dén 30,0 m vai chiéu day 0,4 m. Pay la |&p dat yéu cé thé giy ra mat 6n dinh tdng thé cla mai
déc. Phia duwdi cic |6p dat la 1dp 3 (d4 cét két, bot két, sét két phong hda manh - vira, nirt né manh, da kha
mém b&, déi chd xen kep sét it déo, cat sét, ddm san 1an sét, tang da voi, nhieu chd nirt né ddc biét manh
thanh ddm san). L&p 3 thudc hé tang Hon Gai, tudi Trias (Tznrhg). Phan bé khdng déu trong khu vue khao
sat, gap tai LK3 tir d6 siu 3,0 m dén 24,5 m vdi chiéu day 21,5 m va LK4 tir d6 sdu 6,0 m dén 23,2 m vdi bé
day 17,2 m. L&p 4 ndm duwdi cung cla mat cat dia chat 13 dd voi mau xam xanh, xam den, phong héa vira,
nrt né vira, dd cirng chac, cau tao khdi, ty 1é thu hdi mau TCR>80%, RQD>70%, thudc hé tang Cat Ba, tudi
Carbon (Cie). L&p nay phan bé tai tat ca cac hd khoan. Do sdu gap 1dp bién d6i manh tir 9,5m (LK5) dén
32,5m (LK2).

Do day la khéi trugt 1dn, mat truot dw ki€n ndm sau trong pham vi cac |&p dat nén gidi phap thiét k&
dwoc dua ra nhw sau (Hinh 3): (1) Cat dat, ha tai, tao 10 co trén mai d6c vdi chiéu cao trung binh 8 m; (2)
Ha muyc nwdc ngdm bang 8ng thoat nuwdc sau tir 20 m dén 30 m trong mai déc; (3) Neo dy ing luc loai 4
tao 12,7 mm dai tr 15 m t&i 35 m két hop hé khung dam bé téng cot thép 30x30 cm. Nguyén ly thiét ké 13
str dung &ng lyc trude trong neo dé lam tang ma sat gitra khdi truot véi dia tang phia dudi doc theo cung
trwot, qua do 1am tang kha nang 6n dinh mai déc. K&t qua phan tich 8n dinh cho thiy hé s6 6n dinh tong
thé cha mai d6c sau gia ¢6 la 1,45 > 1,30 theo yéu cau ctia TCVN 13346-2021.
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Giai phap gia c6 trén cé wu diém |13 x& ly dwoc khéi truot 1dn véi mit trueot sdu do chiéu dai neo du tng
lwe cé thé thay d6i va pham vi gia tang cla luc neo ciling |&n tly theo sé lugng tao cdp st dung trong neo.
Tuy nhién, chi phi thi cong neo dy &ng luc kha |&n va doi héi trinh do thi cdng cao.

Gidi phdp twong chdn dét cé cét

Hinh 5 13 hinh dnh mai d6c tai km 34 (trai tuyén) trén cao toc Ha Long - Van Don (D6 va nnk, 2022). Pay 1a
mai déc cao trén 40 m va rong 100 m. Tai thoi diém khao sat, bé mat mai déc xuat hién rat nhiéu vét nurt.
Cac tdm bé téng kin 8p bé mat mai da bi bong tréc dé 16 dat phia dudi. Vach sut phia dinh mai déc cé chiéu
caosut1l,5m.
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Hinh 4. Két qua phén tich én dinh tai vi tri khéi trurgt km 27+900

Hinh 5. Khéi truot tai km 34

M3t cat dia chat tai km 34 dwoc thé hién trong Hinh 6. Theo do, 16p 1 1a sét pha 1an ddm san, mau xam
vang, nau dd, xam den, trang thai déo cirng. Lodp nay gap tai 03 16 khoan khao sat: HK1, HK3 va HK4. Bé
day cla I&p bién d6i tir 3,70 m (HK1) dén 4,80 m (HK2), trung binh 13 4.40 m. Phia dudi lép 1 1a 16p 2 (sét
pha 13n ddm san, mau xdm vang, nadu do6, xam den, trang thai nira clrng). L&p nay gdp tai ca 04 16 khoan
khdo sat: HK1, HK2, HK3 va HK4. Bé day cta I&p chua xac dinh tai 16 khoan HK1 va méi khoan vao 11,30 m.
Tai cac 16 khoan khac bé day cla 1&p xac dinh va bién d6i tir 5,80 m (HK4) dén 10,70m (HK2). Cudi cung la
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|&p 3 (d4 sét bot két, mau xam vang, xdm xanh, xdm den, phong héa manh, nirt né dac biét manh, RQD =
0-15%, TCR = 40-68%). L&p nay gap tai 03 16 khoan khao sat: HK2, HK3 va HK4. Bé day cla I6p chua xéc
dinh, méi khoan vao 16p tai 03 16 khoan nay tir 3,00 m (HK3) dén 4,50 m (HK4).

DE giit 6n dinh mai déc, gidi phap gia cd dwoc dua ra nhu sau: 1) Cat dat, ha tai, tao 7 co trén mai déc
v&i chiéu cao tir 6 m d&€n 8 m; (2) Ha muc nudc ngdm bang 6ng thoat nudc sau 15 m trong mai doc; (3) BS
tri twong cé cot tai 4 co dwdi dé gitt chan mai ddc. B&é rong tudng tai mdi co [d 8 m dwoc cau tao tir cac
|&p ludi dia ki thuat loai 200 kN/m va bd tri 0,5 m/I&p. Bé mat twdng dwoc trong ¢d phd xanh. Nguyén ly
thiét k& 13 s&r dung trong lvgng ban than cla tudng dé gilr 6n dinh cho khéi dat phia sau tudong. Khi thi
céng dao dat tao khdng gian xay dung tuwdng, 6n dinh cla mai d6c dao cling can duoc kiém tra.

" " B2 = ] ] -] =] -] =] = ® =2 ] 8 =] =
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¥ 6% 481 &0 | 33 | 457 | 455 | 255 | 35 | 30 | 4% | n 188 | 4H | n | 410 ﬂ

Hinh 6. Mdt cdat dia chdt tai km 34
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Hinh 7. Gidi phdp gia c6 tai km 34
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Hinh 8 Ia hinh &nh mai d6c sau khi hoan thién. Dya trén anh chup ta cé thé thdy mai déc dugc phi xanh
va tao canh quan dep cho khu virc xung quanh. Ngoai ra, wu diém cla gidi phap nay |a bién phap thi cong
chl y&u bang cdng tac dao, dap dat don gian va tudng cé thé 1am viéc ngay sau khi hoan thanh. Tuy nhién,
phuong an nay doi hdi phai dao sau vao trong mai déc dé tao vi tri dat twong. Do d6, 6n dinh cha mai déc
khi thi cong cadn dugc xem xét.

Hinh 8. Mdi déc sau gia c6 tai km 34
Gidi phap gia c6 mai déc da

Hé lwdi chdn dd roi chi déng

Hinh 9 |3 hinh anh mai déc tai km 19 +40 (trai tuyén) trén cao tdc Ha Long-Van Don. Pay |a méi d6c da co
chiéu cao trung binh 33 m. Tuy nhién, dinh ndi bén trén cao hon 100 m. Pham vi xay ra da lan, da roi la

140 m. M4i d6c chira phan I&n |a d4 vdi c6 d6 nirt né manh. Ngoai ra, da da bj nirt né 1 phan do cong tac
pha d4, né min khi thi cong mai d6c dao.

Hinh 9. Khéi truot tai km 19 +40
18
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Giai phap thiét k€ duwoc dua ra nhu sau (Hinh 10): 1) T4y d4, don dep bé mat mai déc; (2) Rut nuwdc
ngam tai vi tri ri nwdc bang ng thoat dai 3 m; (3) BS tri tudng bé tong két hop neo dy (rng luc cho co bén
duwdi chan mai déc; (4) B6 tri hé lwdi chan da chi ddng két hop dinh da phia trén mai déc. Nguyén ly thiét
ké la sir dung rng lwc trwwdc va trong lugng ban than tuwdng bé téng dé gilt chan mai déc d4. Hé neo ch
doéng bén trén cé tac dung gilr da khdng |dn xuéng phia duwdi. K&t qua phan tich 6n dinh mai déc dwoc thé
hién trong Hinh 11. Hé sé én dinh sau gia c6 la 1,33 > 1,30 theo yéu ciu cta TCVN 13346-2021.

Ludi |—
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Total displacements |u|

Maximum value = 0.7481 m (Element 69 at Node 175)

Hinh 11. Két quéd phdn tich 6n dinh tai km 19 +40
Hinh anh mai déc sau gia c6 dwoc thé hién trong Hinh 12. Uu diém chinh cla giai phap hé chan luéi chi
dong 13 gitt dwgc da ngay trén mai déc va ngan da 1an, da roi xay ra. Tuy nhién, pham vi gia c6 can phd hét

khu vire c6 nguy co xay ra. Vi vay, cdng tac khado sat, danh gid hién trang can dugc chi trong trudc khi thiét
ké.
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Hinh 12. Mdi déc sau gia c6 tai km 19 +40

Hé lwdi chdn dd roi bi ddéng

Nhu thao ludn & muc trén, nhugc diém cta hé ludi chan d4 roi chi dong 1a can duoc b tri trén toan bo
pham vi cé d4 lan, da roi. Tai km 19 + 40 (trdi tuyén), chiéu cao cda dinh ndi phia trén 1a hon 100 m va d4
phia trén cé thé bi roi ra trong qua trinh phong héa theo thoi gian. Do d6, gidi phdp hé ludi chin da bi
dong duoc thiét k& b sung cho khu viyee. Vi tri [3p dat hé lwdi 1a & phia trén cla khu vuce gia ¢ giai doan
trudc (Hinh 13) va pham vi b6 tri 1a toan b chiéu rong ciia mai déc (140 m). Chi tiét hé ludi chd déng duoc
thé hién trong Hinh 14. Pay |a hé luvdi cao 6 m, goc ma& so vdi bé mat mai déc 1a 60 d6. Vé nguyén ly thiét
ké, da roi dwoc gia st di chuyén tir trén dinh mai déc xuéng tdi vi tri cé hé luédi. Kich thuwdce vién da duwoc
lwa chon tir két qua khao sat. Nang luc cla hé ludi dwoc tinh theo dong nang khi va cham cdia da.

— TRAC NGANG CHI TIET

XU LY GIA €O CHONG DA ROT
23]
90000

Luéi chén

Hinh 13. BG tri hé ludi bj déng tai km 19 + 40
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Hinh 14. Chi tiét hé lwdi bj déng tai km 19 + 40

Hinh 15 Ia hinh nh x& ly d4 roi sau khi bi gilr lai bai hé lwdi bi ddng. Uu diém cla hé nay la khéng can
phai bd tri cho toan bé pham vi dén da roi theo chiéu cao mai. Tuy nhién, cong tac duy tu, bdo dudng hé
ludi va tay da roi can dugc thuc hién thudng xuyén.

Hinh 15. Da roi tai km 19 + 40
Thao luan va két luan

Nghién clru nay da téng hop va phan tich cac gidi phap gia ¢ mai d6c doc cao t6c Ha Long-Van Pon. Cac
truong hop gia cd bao gobm cd mai déc dat va mai déc da.

Véi mai d6c dat, khi khdi trueot 1én véi mat trwot siu thi gidi phap neo dy &ng luc 13 twong ddi phu hop
do chiéu dai neo khéng bi han ché va &ng luc trudce trong neo cé thé thay d6i theo yéu cau thiét ké. Tuy
nhién, giadi phdp nay cé chi phi kha cao va can ki thuat thi cdng chuyén sdu. Mat khdc, gidi phap twong
chan dat cé cot cé thé sir dung cho mai déc trung binh véi chi phi twong d6i ré. Phuong phép thi cong cla
gidi phdp nay don gian, dé thyc hién nhung 8n dinh clia mai dao khi thi cong can duoc tinh toan cho phu
hop.

V&i mai déc da, hé lwdi chdn dd roi chl dong cé wu diém gilt da tét trong pham vi bd tri nhung can ph
hét cdc vung da roi tiém nang. Nguoc lai, hé ludi bi dong khéng can phd hét vung d4 roi theo chiéu cao
mai nhung can duoc duy tu, bo tri, va don da thudng xuyén.
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Ban vé bd tri thiét bj do ap luc day néi dudi ddy dap bé téng cd do
cao |&n trén nén da

Discussion on the arrangement of uplift pressure measuring instrument at the bottom
of high concrete dams on rock foundations

Nguyén Anh Diing
Héi Co Hoc Bat va Dia Ky Thudt Céng Trinh Viét Nam. E-mail: areniscas50@gmail.com

Tém tit

Tai ddy dap ho chira thwong dugc bé tri thiét bj do ap lwc thdm (piezometer), nham kiém soat 6n dinh
chiu lyc cia dap. Cac dap bé tong cd chiéu cao Ién thudng dwoc dat trén nén da tuwong déi tot. Dya
trén két qua quan trac cla nhiéu dap bé tong tai Viét Nam, cé thé nhan thdy mot sé van dé bat cap.
Trong céc so liéu ma trong dé theo téac gia cé lién quan dén quan niém vé dac tinh thdm cha d4 ciing
nhu sy lam viéc cha thiét bj. Bai bdo trinh bay mot s6 y kién cla tac gid védi mong muén trao d6i vdi cac
doéng nghiép trong viéc quan trac ap lwc day déi & day dap.

Abstract

At the bottom of the reservoir dam, a piezometer is often installed to control the stability of the dam.
Concrete dams with large heights are often placed on relatively good rock foundations. Based on the
monitoring results of many concrete dams in Vietnam, it is possible to see some problems in the data,
which, according to the author, are related to the concept of rock permeability as well as the operation of
the monitoring instruments. The article presents some opinions of the author who wishes to discuss with
colleagues in monitoring the uplift pressure at the bottom of the concrete dams.

Keywords: concrete dams, rock foundation, piezometer, uplift pressure

Mé& dau

Théng thuwong dap bé téng 13 loai dap trong luc duwgc xay dung cho dap chira nudc cla cac ho chira thiy
loi va thay dién. Dap déng vai trd nhu mdt tuéng chan ngoai chiju tac déng chi yéu la clia nwdc ho. Khi st
dung dap bé tdng cé chiéu cao I1&n sé gay ra ap luc ddy dap 1&n, nén nén dap thuwong dwoc lwa chon la loai
da IB, IIA hay IIB, day |a loai d4 dwoc danh gia tir trung binh dén tét.

Hinh 1 mé ta céc luc tdc dung 18n than dap tham gia tinh todn 6n dinh dap, trong d6 ap lwc day néi la mét
thanh phan dwoc quan trac trong quad trinh ton tai ciia dap.

MNTL —
A > \g‘ MNTL: Myc nudc thugng luu;
L‘; B&% N\ Pw: Luc song;
— o ; Ph: Luc nudc ho;
on  comm— LW( ¥ Pm: Lyc I6p bun day;
i —— Uv: Luc day noi
f—— emf |© \ Wec: Trong lugng dap
— Dém 13t
} [
.y

| Hinh 1 Lwc tham gia trong tinh todn én dinh
! dap.
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Trong Hinh 1, c6 thé nhan thay rang lwc day ndi la lyc téng hop cla ap lwc nwdc tac dung 1én toan bd
chiéu dai ddy dap. Ap luc day ndi duoc ki€m soat bang cach bo tri cac giéng quan trac theo chiéu dai ddy
dap.

Bd tri thiét bi do ap lwc day ndi tai day dap

Hinh 2 mé t4 hai phwong an bé tri thiét bi piezometer duéi ddy dap duoc sir dung trong thiét ké.

e Trong so do 1, cac piezometer dugc b tri phia sau man chéng tham, trong d6 P4 nam sau quan trac
ap luc ngay sau man chdng thdm, cac piezometers con lai dwoc bé tri ngay dudi ddy dap.

e Trong so dd 2, c6 1 piezometer lap trwdc man chéng thdm véi muc dich xem xét chi tiét hon ap luc
nwdc trwedc man chéng thdm. Cac piezometers con lai dwoc bd tri sau man chdng thdm, trong d6 P7,
P9 bé tri dudi ddy dap; P3, P5 nam sau hon.

' : N
Thén dé s L /.7 | 3 S
R[S P-__ " yZ£7 )y Thandap
gL Pt ez T3 / p2 | | pa
<P Man chéng tham p1"' ‘ P3 I
\l/ P4 <‘:'Mén chéng tham I P5
a) Sodo 1 b) So do 2

Hinh 2 Cdc phuong dn bé tri piezometer quan trdc dp lwc ddy ndi

Thé hién két qua quan trac

Bi€u d6 phan b6 4p lyc day ndi dudi day dap dugc mo ta vdi toa dd cd gia tri 4p lwc |1a hinh chiéu cda vi
tri thiét bi do I&n dady dap va do 1dn 4p lwc bang gia tri thiét bi twong ¢ng. Vi du nhu trong so do 1, gid tri
ap luc nuwdce tac dung theo chiéu dai ddy dap 1a lan luvot P4, P1, P2 va P3. Trong so d6 2, & ddy dap cé 4
dau do tuy nhién dwoc bd tri thanh 2 cap cho mét vj tri, khi xem xét ngudi ta sé 1y gia tri I&n nhat (duoc
cho la thién vé an toan) dé xac dinh biéu d6 phan bé.

Nhan xét

Phuong phap thé hién két qua do Ién day dap va khong ké dén khodng céch gilra vi tri thiét bj do dén day
dap la khong hop ly, dé giai thich van d@ nay hay xem xét nguyén ly lam viéc cia mét giéng do ap luc nudce
trong dat.

Co ché hoat déng cua giéng do 4p luc nudce trong dat.

Hinh 3a md ta ciu tao cla mot giéng la h6 khoan
tao 16 dén do sau du kién xac dinh ap luc nwéc, va dau
do &p lwc nudc duge dat xuéng ddy hé khoan. Hinh 3b
minh hoa cach thé hién két qua do.

Theo cau tao cla giéng quan trac, nwdc xung quanh
chi xdm nhap vao dau do trong khodng d (chiéu day 1&p
cat). Nhu vay dau do chi do ap luc nudc & do6 sau lap
dat.

Hinh 4 md ta 4p luc nwdc trong nén dat dugc thé
hién trong hai giéng do dp luc nwdc cé chiéu siu khac
nhau.

Hinh 3 Péu do V.W piezometer ctia Geokon (My),
cdu tgo giéng do va thé hién két qud do
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Né&u trong nén dat chi cé nwdc thly tinh (khdng ton tai nwdce cd ap lwc), géc nghiéng cla dudng phan
b6 ap lwc nwéce theo d6 sdu la nhw nhau va cé gia tri tan «<= y,, va muc nudc dang 1én & d6 sdu nhw
nhau.

AN AN AR A AR AR AR A AR

Hi 7

U| —YW.HI

Dau do ap luc nudc

Hinh 4 Céu tao cta giéng do dp luc nwdc va két qué do

Nhu vay gia tri dp lwc nuwdc tdc dung I18n mot vat thé (day dap), la nhu sau:

e Vij tri cila mdi piezometer can dwoc bidu dién theo quan hé gitta khodng cach (theo phuwong thang
dirng) tir vi tri o thiét bj d&€n day dap (hy) va gia tri 4p lyc do dugce & thiét bj dugc chuyén ddi sang
cao do6 cot nudc (h,,).

e Goiuy laap lyc nwdc tac dung Ién day dap, nhu vay gia tri dp lyc nuwdc tac dung Ién day dap tai vi tri
piezometer s& dugc tinh theo biéu thirc (1):

uy =hy —hy (1)
Néu u,, <0, co nghiala khéng co dp luc nudce tac dung lén ddy dap.

Mot sd van dé khac

Mot s6 van dé ki thuat thudong gap khi xem xét két qua do ma theo tac gia 1a do déc tinh khéng déng

nhat vé dac tinh thdm cla d&. David Norbury (2016) d3 dwa ra dinh nghia vé dat va da la nhu sau:

e DAt 13 tap hop cac hat khodng chat va/hodc vat chat hitu co dwdi dang tram tich cé thé tach roira bang
cac phuong tién co hoc nhe nhang, tac dung cta nudc va khdng khi (va déi khi la cac loai khi khac).

e D313 tap hop khodng chat tw nhién duogc két dinh, gan két hodc lién két v&i nhau dé tao thanh vat liéu
c6 d6 bén I&n hon dat nhiéu lan.

V&i déc diém cla dat va dd néu trén cé thé nhan thay nuéc cé thé luu thong dé dang hon trong khoi
dat so vdi da. Tinh tham cta da phu thudc vao tinh khong lién tuc, trong dd ¢ thé ton tai cac khe nit, 16
rong tao diéu kién cho dong chay. Vi vy cd su khac biét trong viéc do ap luc nudce trong nén da.

Cac van dé ky thuat

e Ap lyc nudc trong giéng khdng thay doi ké tir khi l1ap dit.

e Thoéng thudng céc thiét bi do ap lwc nwde duoc thi cong khi hd chira khéng cé nwéc. Ap lyc nudc do
dugc & thoi diém 1ap dat 1a nuwdce ton tai trong hd khoan 13p dat. Va do cu tao cla giéng do, néu nén
da 1a khdng nirt né, tai mot sé cong trinh 4p luec nude do dworc sau khi cong trinh hoan thanh dua vao
str dung thay d&i khdng dang ké so v&i mirc nudce trong ho chira.

e Ap lyc nwdc & hai giéng cé d6 sau khac nhau dudi ddy dap khdng tuan theo quy luat nhu d3 néu trong
Hinh 4). C6 nghia la nwdc khéng dang [én cung mét cao d6. Nhu vy nén xem xét lai phuwong an st dung
dau do ap luc nuwdc & nhiéu cao d6 khdc nhau dudi day dap.
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R® rang két qua clia nhitng quan sat néu trén cho thay phwong phap quan trac ap lwc day ndi clia dap trén
nén da tét 1a can phai xem xét va cé dinh hwdng cho céch dénh gid thong sé nay, day la mét gid tri quan
trong trong viéc danh gia an toan dap.

Két luan

C6 thé nhan thay rang trong nén da tot loai 1B, 11A va 1IB trong thuc té thiét bj do ap lwc nwdc cho nhitng
két qua khéng binh thwong nhu trong méi trwdong dat.

Phuwong phap s dung gid tri ap luc nwédc cla cac dau do nam cach day dap mot khoang cach 1&én day dap
la khdng ddng, ma can xét két khoang cach dén day dap.

Kién nghi
DE& c6 thé dua ra nhirng két luan vé van dé nay, can c6 nhirng nghién ctru sau:
e Tong quan vé tinh thdm cua da.
e Xem xét viéc loai bd cic dau do cich ddy dap néu nhu khdng cé muc dich ky thuat cu thé. Cac dau do
chi nén bé tri ngay & bién gidi gittra than dap va nén da.
e M0t nghién clru vé két qua quan trac ap luc day ndi tai cac cong trinh d3 hoan thanh dé cé dua ra
phuong phap s dung két qua quan tric vao danh gia an toan dap.
K&t qua nghién clru s& dem lai kinh nghiém trong viéc dinh hwdng thiét k& b8 thiét bj quan trac ap luc day
ndi cho cac cdng trinh mai.

Tai liéu tham khao

David Norbury (2016) Soil and Rock Description in Engineering Practice. Published by Whittles Publishing,
Dunbeath, Caithness KW6 6EG, Scotland, UK.
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Téng quan vé nghién ciru &rng dung cd vetiver trong gidam nhe thién
tai va bao vé ha tang giao thong & Viét Nam

A review: Vetiver In Natural Disaster Mitigation And Protection Of Transportation
Infrastructure in Vietnam

Phan Tran Thanh Trdc
B6 Mén Céu Budng, Trwdng DBai Hoc Xdy Dung Mién Trung. E-mail: phantranthanhtruc@muce.edu.vn

Huynh Ngoc Hao
Phdn hiéu trurong Bai Hoc Xdy Dwng Mién Trung tai Da Ndng, Da Ndng

Phan Thanh Tung
Céng ty TNHH Tw Vén Céng Nghé va Thuong Mai Mtech Viét Nam, Ba Ndng

Tém tit
Cd Vetiver (Chrysopogon zizanioides), mot loai co nhiét d&i, da chirng té nhiéu ing dung hitu ich trong linh
vire ha tang giao théng va gidam nhe thién tai. Tai Viét Nam, mot qudc gia thuwong xuyén chiu anh huéng
cla cac thién tai ty nhién nhu [T lut va sat |& d&t da, viéc st dung cd vetiver d3 trd thanh giai phap quan
trong trong bao vé va gia cd cac tuyén duwdng giao théng. Cac nghién cru va du én thyc té da téng hop,
phan tich cac &rng dung cla cd Vetiver trong chéng x6i mon dat va ngan nglra sat |& dat da doc theo cac
céng trinh giao thong. Két qua cho thay, hé thong cd Vetiver khong chi phu hgp véi diéu kién dia ly va khi
hau tai Viét Nam ma con mang lai hiéu qua dang ké trong viéc chéng x6i mon, én dinh taluy va bao vé ha
tang giao thong. Viéc ap dung rong rai cdy cd Vetiver khdong chi gép phan bao vé ha tang giao thong ma
con doéng vai trd quan trong trong phat trién bén virng, gidm thiéu tac déng cda bién ddi khi hiu va bao vé
moi trwong ty nhién.
Tur khéa: co Vetiver, x6i mon dat, sat |& dat d&, dwdng giao thong
Pat van deé

Hé théng co Vetiver (Vetiver System - VS), duwgc Ngan hang Thé gidi trién khai tir gitra nhirtng ndm 1980
tai An Do, st dung cd Vetiver (Chrysopogon zizanioides) nhu mot giai phap bao vé dat va nudc trong ndng
nghiép. Qua hon 20 ndm nghién clru, hé thdng nay da chirng minh vai tro khéng chi trong san xuat néng
nghiép ma con |a mot bién phép ki thuat sinh hoc hiéu qua dé 6n dinh dat trén swdn ddc, x& ly nudce thai,
cai tao dat 6 nhiém va nang cao chat lwong moi trudng. Hé thdng nay ndi bat béi s don gian, dé thyc
hién, chi phi thap, it cAn bdo tri nhwng lai mang lai hiéu qua cao. Nhitng hang cé Vetiver dugc trong thanh
cac b rao tu nhién gitp lam cham dong chay, phan tan nwdc mat, gitr 4m cho dat, han ché x8i mon va tap
trung boi tich tai cac vi tri cu thé. Dic biét, bd ré dn siu va bam chit vao dat gitp dat kho bi rira troi, ting
kha nang chéng sat |& va chiu han, dac biét trén cac khu vuc swdn dat déc. Vi cac dac tinh wu viét nay, hé
théng co Vetiver da va dang duoc 4ap dung rdng rii trong kiém soat xéi mon, bao vé ngudn nudc va cai
thién méi trwdng, gép phan giai quyét cac thach thirc 1&n vé bién ddi khi hau va phat trién bén virng [1] [2]
[31[7].

Cac két qua nghién clru thanh cdng tir nhirng dy an nghién cru khoa hoc va ca dy an thi diém thyc té
khi trién khai & cac dia phwong & Viét Nam d3 cho thay rang viéc ap dung &ng dung cd Vetiver & Viét Nam
la cap thiét va dung dan trong cdng tac bao vé mdi trudng, gidm nhe thién tai doc theo cac tuyén duwong
giao thong & Viét Nam [1][2]. Vi vay, trong bai bdo nay, nhom tac gia sé tdng hop lai cac &rng dung, co ché
6n dinh mai déc va céc dy an thuc té d3 dp dung co vetiver trong chéng x6i mon dat va sat |& dat da doc
theo cdc cong trinh giao thdong & Viét Nam. Qua d6, kéu goi va thic ddy manh mé hon viéc (rng dung cla
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hé théng cd Vetiver trong céng tac giam nhe thién tai va bdo vé ha tang giao théng & Viét Nam. Mét s6
ng dung chinh cha cé Vetiver trong linh vyc giao thdng, méi truding, va nganh khdac thé hién & Hinh 2.

Hinh 1. Ung dung cé Vetiver trong trong gia
6 taluy dwong dan vao nha mdy nhiét dién
Vién Phong, Khdnh Hoa

On dinh mai déc
Cé Vetiver cg he théng ré cure ky phat tri€n,_co kha nang cam thang ding sau vao
trong dat, k& ca ré chinh, ré thif cap hodc ré dang sgi gitip 8n dinh mdai dfc.

Ki€m soat xoi mén
Hé théng ré sadu va manh mé& ciia co nay gitp giir chat dit, ngdn chdn nudc mua va
déng nuwrdc I lam mat mat dét dai. RE Vetiver con o kha ndng tao ra mét mang ludi
ré day dac, hé trg trong viéc gili chat dat dai va giam su mai mon caa dong nudc.

Xur ly thay canh nudc mat
Ca Vetiver cd kha ning hip thu cac chat 6 nhi@m trong nudc, gidp cai thién chat
lurgng nude trong hé théng thay canh

Bao vé ciy trong va cai tao dat néng nghiép
RE ciia co Vetiver gitip cang of d&t, ng3n chin s mat chat dinh du@ng va gilt nudc
trong dat, cai thién cdu tric dat

Vat liéu tw nhién cho tha cong my nghé
Cd Vetiver ciing dudc sir dung lam vat liéu cho thi céng my nghé&. La cia cd nay

thuding dude tAn dung dé€ tao ra cac san pham thd cdng déc dao.

Hinh 2. Ung dung cta cé Vetiver trong linh virc giao théng, méi trudng va linh vire khdc [3]

Co ché gia cwéng mai ddc va chéng x6i mon cha cé Vetiver

Co ché gia crong mdi déc vdi chire ndng “Neo dét séng”

Ré cd Vetiver phat trién bd ré day dic, moc nhanh va bam chit, 3n su xudng dat tir 2 —4 m. Vi vay, bo ré
nay gilp ngdn can sy x6i mon dat va gilt cho cé séng dugc qua mua khd hanh. Va ré cé Vetiver déng vai
trd chirc ndng gibng nhu cac “neo dat séng” dén d6 siu tdi 2 —4 m dé 8n dinh mai déc (Hinh 3).

Strc chéng cét cla ré cé Vetiver

Cac thi nghiém cta Nilaweera va Hengchaovanich (1996) [4], va Hengchaovanich (1998) [5] cho thay luc
kéo cla ré cd Vetiver tang ty 1& nghich v&i dudng kinh ré, tirc 1a cac ré nhd cé strc khang cét trén don vi
dién tich |&n hon céc ré to (Hinh 4). Strc khang cat cla ré cd Vetiver thay d&i trong khoang 40 - 180 MPa
khi dwérng kinh ré thay d6i trong khodng 0,2 - 2,2 mm. Strc khang cat trung binh thiét k& 13 khodng 75 MPa
ng véi duwong kinh ré 0,7 - 0,8 mm, tirc 1a kich thwdc phd bién nhat cla ré cd vetiver (gia trj trén twong
dwong khoang 1/6 strc khang cat clia thép). Diéu nay chirng té ré cé Vetiver khde hon ré mot sé loai cay
than gb khac tirng duoc coi la cé tac dung 6n dinh mai doc (Bang 1).
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Hinh 3. Co ché gia cwdng cua cé Vetiver Hinh 4. Twong quan surc khdng kéo - duong
kinh ré cé Vetiver [4][5]
Bdng 1. Strc khdng kéo ctia ré mét s6 lodi thurc vét [4][5]
Sirc khang kéo
Tén khoa h Tén tho
én khoa hoc én thong dung (MPa)
Salix spp Cay lidu (Willow) 9-36
Populus spp Cay duong (Poplars) 5-38
Alnus spp Cay téng quan sui (Alders) 4-74
Pseudotsuga spp Douglas fir 19-61
Acer sacharinum Cay thich (Silver maple) 15-30
Tsuga heterophylia Cay doc can (Western hemlock) 27
Vaccinum spp Cay viét quat (Huckleberry) 16
Vetiveria zizanioides Co Vetiver 40-120

Co ché chéng x6i mon cta cé Vetiver

Hinh 5 thé hién co ché& chéng xéi mon cla coé Vetiver, theo d6 cé Vetiver duoc trong theo hang theo duwong
déng murc trén swdn d6c da gdp phan 1ai dong chdy ra noi khac (Hinh 5). Ngoai ra, hang rao cd Vetiver sau
khi dwoc hinh thanh chirc ndng gidng cac bo dat lam cho cho nwdc mat chdy chdm va dan déu trén suwon
déc, qua dé giam nhe rira troi, x6i mon va nudc mat ngdm nhiéu hon, sdu hon xudng dudi dat [1].

Hinh 5. Co ché chéng x6i mon cua cé Vetiver

U'ng dung co vetiver chéng x6i mon va dn dinh mai ddc tai dw 4n dworng H6 Chi Minh [1]
Bo Giao théng Van tai ti€n hanh trong co vetiver dai trd nham bao vé hang tram km taluy dwdng HO6 Chi
Minh tir nam 2002, su6t tir dia phan tinh Thanh Héa vao dén Kon Tum (Hinh 6). Ngoai ra, hién nay cé
Vetiver cling dwoc trong & nhiéu tuyén dudng quéc 19, tinh 16 khac nhw & Quang Ninh, Ba Nang, va Khanh
Hoa.
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Hinh 6 thé hién mai taluy sau vai trdn mua d3 bj x6i mon, rlra trdi nghiém trong va co vetiver duoc
trong dé bao vé. Sau 8 thang cd d3 moc tét, 6n dinh dwoc taluy, ngdn chdn hoan toan x4i mon, rira troi.
Nhu vay co Vetiver dd phat huy khd ndng bao vé bé mat mai déc, chéng xéi 1& do nwdc mat chay tran. Vi
do d3 han ché& duoc x4i |13, va sat |& ndng nén gidi phap nay da gép phan én dinh taluy duwong rat tét.

Pham Héng Blrc Phudc [1] trong thir nghiém cd Vetiver trén mot doan dudng tinh 16 di Hon Ba & Khanh
Hoa ciling cho thay rd hiéu qua cla bién phdp trong co Vetiver dé én dinh mai déc. K&t qua quan sat cho
thay, cé tdi 65 - 100% s6 cd mai trong séng dugc, ty 1& ra nhanh 18 — 30 nhanh/khém, chiéu cao dat 95 -
160 cm sau 6 thang va do sau ra ré theo thoi gian thé hién & Hinh 7.

{8) Cutslope with freshly planted vetiver grass (0) Cutslope with freshly plantel vakly ppe with freshly planted vetiver grass

after 10 months

a)
Hinh 6. Bdc diém phdt trién cla cé vetiver : a) mdi tréng, b) sau 1 - 2 thdng, c) sau 10 thdng.

DG sau ré (cm) tai cac vi tri D3 sau re (cm) tai cac vi tri

200 & 187 ;
taluy dao taluy dap
43 180
150 12 200 50
0405 150 gsl15  gsl!s 130
100 70 72 7 100 828 70 75
5 = 1ln || ||
0
0 6 thang 12thdng 18 théang 24 thang
lq’mghén 124409 giﬁ%is téMhan dfhang B Phinchan ™ Phan giita Phén dinh
a) b)

Hinh 7. B4 sdu ra ré cd Vetiver tai cdc vi tri trén taluy duong tai khu virc Hon Ba (Khdnh Hoa): a) Taluy
dao, b) Taluy dap

Céc két qua nghién clru & trén da nhan dinh thém rang, can cé thoi gian dé cac hang cd Vetiver phat
huy vai tro khi trwdng thanh thi cic cu tric bén trong taluy can 6n dinh. Do vay, thoi gian can co rat quan
trong trong gidm nhe truot taluy nhat la trong mua mua. Ngoai ra, céc téc gia cling lwu y t&i d6 doc taluy
khéng nén vuot qud 45° — 50° khi ti€n hanh tréong co dé phat huy kha ndng lam viéc cta co Vetiver. Va cudi
clng, can cat co dinh ky dé tao diéu kién cho cd ti€p tuc moc tao hang rao kin dé phat huy kha niang lam
viéc clia cd Vetiver hon [1].

Két Luan
Viéc rng dung co Vetiver trong phong ngtlra sat |& dat da va bao vé ha tang giao théng tai Viét Nam d3 dat
duogc nhirng két qua an twgng. Co Vetiver khdng chi gitp gidm nguy co thién tai ma con dong gbp tich cuc
vao sy phat trién bén virng, bao vé tai nguyén dat va nudec.

Vi d3c tinh chdng x8i mon va 6n dinh dat, cd Vetiver rat phu hop cho viéc gia c6 cac taluy doc theo hé
théng giao thdng, gilp tdng cwong su én dinh cha mai déc va giam thiéu céc thiét hai do sat |1&. Day la gidi

30



s Ban Tin Hoi « VSSMGE Bulletin

phap sinh hoc hiéu qua, than thién v&i méi trudng va cé chi phi thap, phu hop vai didu kién dia ly va khi
hau tai Viét Nam.

K&t qua nghién ctru cho thay, dé tdi wu hda kha nang cla coé Vetiver trong gia cwdng mai d6c va chéng
x6i mon, can chu trong dén qua trinh sinh trwdng va phét trién cda cdy. Viéc nay s& gilip khai thac téi da
céc dac tinh wu viét cha cd Vetiver, ddm bao hiéu qua lau dai va bén virng trong cac &rng dung thuc té.

Lo'i cam on
Cac tac gia xin cdm on t&i Trudng Dai Hoc Xay Dwng Mién Trung d3 hd tro Nhém Nghién Ciru Ha Tang Bén
Virng va Giam Nhe Thién Tai thyc hién bai bdo khoa hoc nay.
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Hé thdng quan trac bi€n dang, chuyén vi, phat trién vét nirt tr xa va
canh bdo s&m pha hoai két cu cong trinh

A remote monitoring system for deformation, displacement, crack progression, and early
warning of structural failures in construction

Chau Truong Linh
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Nguyén Thu Ha
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Gi¢i thiéu chung

Nham dam bao cdng trinh xay dwng lam viéc 6n dinh bén vitng trong thoi gian khai thac thi cong tac
quan trac strc khoe cong trinh, theo d&i va sém phat hién cac sy cd dé danh gia dwoc nguyén nhan, cé cac
bién phdap duy tu, sira chita, bao dudng kip thoi la van dé can thiét [1, 2]. Quan trac cong trinh bao gébm
cac hoat ddng nhu theo ddi, do dac, ghi nhan su bién ddi, bién dang, dich chuyén... cha cong trinh. Qua
trinh quan trac nay dugc thuc hién trong thoi gian dai hodc mot khoang thoi gian nhat dinh dé thu duogc
cac théng sd mang tinh tuwong déi [3-5].

Hién nay, trén thi trwdng cé rat nhiéu thiét bj do rng suat - bién dang - chuyén vij va vét nirt cda cong
trinh v&i do chinh xac cao, tinh nang hién dai va dugc thuwong mai héa nhu TDS 303 clia hang TML (Nhat
Ban), UCAM 60B cla hdng Kyoaw (Nhat Ban), P3 STRAIN INDICRATOR cla hdng Micro-Measurement (My).
C4c thiét bi nay gia thanh rat cao so vdi nhu cau dé cé thé ap dung phé bién cho hau hét céc cdng trinh va
thuong chi dwoc sit dung cho cong trinh cé quy mé 1én, va da s6 céc thiét bj chi dwoc si dung quan trac
va thu thap di? liéu tai chd. Nhitng nhuwgc diém trén sé& gay kho khan khi can quan trac cung ltc nhiu vi tri
(doi héi nhiéu thiét bi véi nhiéu cong do) va can cap nhat quan sat dit liéu do thwdng xuyén lién tuc khi
nguoi quan ly khong cé mat tai hién truwong.

Nam 2020, Chau TL. va cong sv [6] d3 ché tao bd thiét bj do rng suat - bién dang TUD-v1 cé thé quan
trac tir xa vdi giao dién Web gitp ngudi dung theo ddi két qua tir thiét bj do trén may tinh hodc dién thoai
di déng két ndi wifi (3G hodc 4G). Tuy nhién, hé thdng quan trac TUD-v1 nay khong 6n dinh.

Khac phuc nhugce diém trén va mot s6 han ché clia cac thiét bi quan trac hién nay, hé théng quan trac
tlr xa DaSMYR (Displacement an strain monitoring system remote) duoc nghién ciru ché tao gdm hop thiét
bi do, bé phat wifi va Web server thu nhan tin hiéu (Hinh 1). Hop thiét bi do ¢4 30 c6ng do bién dang (irng
suat) va chuyén vi (Hinh 2) dwoc thiét ké theo nguyén Iy mach cdu Wheatstone [7-10]. Tin hiéu do tir 30
cong trén DaSMYR duoc cap nhat truc tiép trén hé thdng Web server gitp ngudi dung dé dang theo ddi
két qua quan trac thwong xuyén lién tuc. K&t qua quan trac duwoc quan ly thong qua md hinh Internet of
Things (10Ts) ¢ y nghia trong viéc gép phan xdy dung co s& ha tang théng minh, an toan, bdo mat va tiét
kiém chi phi quan trac strc khde cdng trinh.

Ngoai ra, hdp thiét bi do trén bén vitng trong mdi trwdng va trong thoi gian 1am viéc 1au dai, gid thanh
ré hon rat nhiéu so vdi céc thiét bj dang dugc st dung hién nay va dac biét cd tinh chinh xac cao, duwgc
kiém chirng vdi cac thiét bi chuyén dung da duoc thuong mai trén thi trudng. Cac phép kiém chirng duorc
thuc hién trong phong thi nghiém trén cac thanh chiu kéo va mé hinh vt ly thu nhé théng qua phan tich
T-test [11] va kiém chirng trén m6 hinh thi nghiém tudng chan dat cé cot vai ti [& thue thong qua so sanh
két qua do vai thiét bi do cung loai |a TDS 303 va thién phan ké (Hinh 3). Hé thong DaSMYR d3 duwoc nghiém
thu tai hoi dong nghiém thu cap co sé& (Trudng Dai hoc Bach khoa, Dai hoc Ba Nang) va cong bao s& hitu
céng nghiép s 430 tap A - Quyén 1 (01.2024) cta cuc s& hiru tri tué.
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Cam bién

v
Bién dang, chuyén vi

| Mach xtr ly |

Y
| vidieukhién (McU) |

Co séf‘éﬁ' liéu
|

1 ‘ |-
Web Server | | Nguoidung

v
Canh bdo quan trac |

Hinh 1. So d6 khéi cla hé théng quan trdc tir xa DaSMYR

Hinh 3. Kiém dinh hé théng quan trdc tir xa DaSMYR théng qua két qud do bién dang cét trén mé hinh thi
nghiém twong chdn dét cé cét
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Ung dung hé thong quan trac tir xa DaSMYR cho cong trinh thuc t&

Do bé réng vét nirt cua két cdu céng trinh

Diém do 1a vi tri ti€p gidp gilta twong chan dat cé c6t va mé cau Nguyén Tri Phuong - Da Nang (Hinh 4). Vi
tri nay cé ddc diém Ia chuyén vij I&n vi do clrng gilta hai két cau khac nhau, tudng chan cé cot sé dé bj pha
hoai. K&t qua do gli 1én co s& dit liéu, hién thj 1én Web server dudi dang bang va biéu do Hinh 5. Tai thoi
diém 8h30 + 9h30 (lvu lwng xe nhiéu nhat), bién dang tai vi tri cach dinh twong chdn 1 m cé d6 mé rong
vét nirt I&n nhat 13 1,852 mm va vi tri cdch chan twong chan 1,2 m ¢é dd mé rong vét nitt I&n nhat 1a 0,989
mm. Vi tri dinh tudng cd bién dang I&n nhat 13 hop ly vi hoat tai phan bé cé gia tri I&n va tai d6 chiu tac
doéng cla luc xung kich gitra hai két cdu cé dd cirng khac nhau.

=
bk

Chm bién 2 ) =1

SIEU 80 GUAN TRAC VET NUT THED THE GIAN

Hinh 5. Biéu d6 bé rong vét nirt theo thoi gian trén
Nguyén Tri Phuong DaSMYR

Do bién dang cta két cdu céng trinh

Diém do 13 vj tri 1/2 dam bién lan bén trai hudng Da Nang - Hué clia cau Nam O (cau cii) nhu Hinh 6. Cong
trinh 1a ciu bé tdng c6t thép (BTCT) du (ng lue, ddm cau d3 cili va cd diu hiéu nirt bé mat. Khi ¢ tai trong
xe, dam cau xuat hién (ng suat kéo 1&n 1am tang dd rong vét nirt, khi xe di qua (ng suat giam va lam vét
nt thu hep lai. Néu khéng quan trac trong thoi gian dai thi khong phat hién duwoc vét nirt phat trién gay
anh hudng nghiém trong dén két cdu bén trong cdia dam cau. Nhdm nghién clru d3 theo ddi luu lvong xe
di qua vao cac thoi diém ma vét nirt ting va nhan thay dd mé rong v&t nirt phat trién khi cé tai trong xe
|&n di qua, theo tiéu chudn vé ngudng gidi han nirt cho két cdu BTCT dy ng lwc thi v&t nirt t6i da khong
duoc vuot qua 0,1 dén 0,2 mm [12, 13]. Vi vay trén Web server hién thi cdnh bdo nguy hiém (Hinh 7) khi
c6 thoi diém vét nirt phat trién dén gia tri 0,396 mm, két qua do trén cd thé 1a vét nirt bé mat chuwa di sau
va trong ban than két cau, tuy nhién can theo ddi va cé bién phap khac phuc.

Hinh 6. Vij tri do bién dang trén dam céu Nam O (céu cii)
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EIEU BO BIEN DANG THEQ THOT GIAN

-1 51T

Vi tri do
Céu Nam O

Théo ludn

Hé théng quan trdc DaSMYR véi 30 cdng do dat do chinh xac cao, phu hop dé quan tric bién dang, nit va
chuyén vi céng trinh xay dung. Hé théng c6 thé m& rong sé cdng do theo yéu cau cua cdng trinh, giam
chiéu dai day két ndi vdi cdm bién (gidm nhiéu). Dong thoi, hé théng cé thé dp dung quan tric lién tuc lun,
bién dang, chuyén vj cong trinh xay dung trong va sau khi thi cong.

Hé théng gilp ngudi dung dé dang theo ddi thudng xuyén tir xa qua dién thoai, laptop. K&t qua quan
trac dwoc cap nhat lién tuc theo thoi gian thuc va hién thj truc quan, gidp ngudi dung dénh gid truc tiép
duwoc dién bién lam viéc clia két cau va canh bdo sém sy phd hoai clia cong trinh (phat canh bdo bang hinh
anh trén Web va phat am thanh).

K&t qua quan trac dwoc quan ly thdng qua md hinh 10Ts cé y nghia trong viéc gép phan xay dung co
s& ha tang thong minh, an toan, bao mat va tiét kiém chi phi quan trac strc khde cong trinh. C6 thé két hop
v&i cac thiét bj khac nhu dén diéu khién giao thong, thanh chan ty déng, thiét bi quan trac mdi trudng dé
quan trac va diéu ti€t ddm bao an toan giao thong néu cé nguy co mat an toan tir cdng trinh hodc méi
trudng.

Ngoai ra, hé théng DaSMYR c6 gia thanh thap hon nhiéu so vdi céc thiét bi cung loai trén thi trwong,
phu hop quan trac cho nhiéu cong trinh véi nhiéu cong do trong khodng thoi gian dai s& gidm chi phi trong
cong tac quan ly, kiém dinh chat lwong céng trinh xay dwng.
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Mot s6 van dé trong dao tao va &ng dung Dia k{ thuat & Viét Nam
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& Viét Nam hién c6 mot s co sé gido duc Pai hoc da va dang dao tao ky sw nganh bia ki thuat Xay dung
(vi du truang PH M9 - Dia chat, truorng DH Khoa hoc Hué, ...); Pia ky thuat/ Pia chat cdng trinh (vi du
trvong BDH KHTN — DH QGHN, trudng DH BK TPHCM ...); hay chuyén nganh Dia ky thuat thudc nganh ky
thudt Xay dung CTGT hay ky thuat Xay dwng CTTL ... (vi du truong DH GTVT, truong DH Thay Lo, ...)

Do lich sir tén tai nén viéc dao tao va irng dung Pia ky thuadt ndi chung & Viét Nam c6 mot s6 khéc biét
s0 V@i cac nwéce trong khu vire cling nhu trén thé gidi. Su khéc biét d6 cé thé nhan thay trong chuyén nganh
dao tao, cdc mén hoc trong chuong trinh dao tao, mot s6 chi tiét tinh toan thiét ké trong cac du an thyc
té va cd nhiém vu cla cac ki su trong thyc hién cac cong trinh.

O nudc ta, tir nhitng ngay dau trong dao tao va xay dung tiéu chuan cho téi nay, cong tac khao sat dia
chat cdng trinh va&i sdn pham |a ho so khao sat dia chat cdng trinh duwgc dadm nhiém chd yéu bdi cac kj sv
dia chat cong trinh, dia chat thay van két hop vdi trac dia ban d6. Sau dé, tuy vao loai hinh du 4n ma ho
so khdo sat dia chat cong trinh dwoc s&t dung phuc vu thiét ké. Viéc thiét ké dugc ddm duong bdi cac ky
sw xay dung cdng trinh ndi chung hay cac chuyén gia cia mét s& chuyén nganh khac. & day, dit liéu thong
tin tir h6 so khao sat dia chat céng trinh dugc st dung dé tinh todn thiét k& nén méng, x& ly nén hodc cac
bién phap thi cdng nhu dao sau, san |dp. Cac nha thau xay dung can c két qua thiét ké thyc hién thi cong
va viéc kiém dinh hay quan trac qua trinh thi cdng cé thé duoc dam duong bédi cac ki su dia chat hay do
dac.

T nhiéu ndm nay tai cac nudc trén thé gidi cé dao tao ki sw chuyén nganh Dia ki thuat. O cac nudc
do, cac ky su hay chuyén gia trong linh viec nay déu cé thé dam duwong cong viéc khao sat, thi nghiém, tinh
todn thiét ké, thi cong va kiém dinh danh gid chat lvong cdng trinh. Trong trwdng hop nay, bd phan cdng
trinh ho ddm duwong bao gdm chl yéu 1a phan nén méng cong trinh, nén dat da dwoc xtr ly, cdng trinh ndm
duwdi mat dat hay cac cong trinh bang dat, 6n dinh khoi dat da véi cong trinh ...

Su khac biét & nudc ta so vdi 1 s6 nwdc khac thé hién nhiéu ca trong chuong trinh dao tao, tai liéu tham
khao va nguyén tic cling nhu yéu cau hay ndi dung tinh toan khi thiét k&. Cac ky su cé lién quan dén Iinh
viee Dia k§ thuat & Viét Nam thudng cé cac kién thire chung vé Thay luc, Stre bén vat liéu, Dia chat cong
trinh, Co hoc dat, két cu .... Trong chuong trinh ddo tao k{ sw Dia chat cdng trinh con cé cdc mén hoc nhw
Thach hoc, Pia chat thay van, Dia chat lich str, Dia chat kién tao, Pia mao, Dia chat cong trinh chuyén mén.
Do d4, trong cdng tac thdm do khao sat, viéc danh gia cac diéu kién dia chat cong trinh thuong gan véi
diéu kién tu nhién, tirc 1a cac I&p dat da dwoc phan tich & trang thai ban dau. Cac yéu td anh hudng cé thé
xem xét 13 vi tri d6 sdu khu vuc khao sat, anh huwdng cla muc nudc ngam, ké ca thanh phan héa hoc cla
nwdc dudi dat, hinh dang kich thudc bé mat dat, cac hoat déng kién tao hay hién tuong dia chat cé thé
xay ra.

KY sw xay dung duoc trang bi cac kién thirc co ban nhu Bé téng, K&t cau thép, Nén mdng, k§ thuat thi
cong ... va codng viéc clia ho gan lién vdi cong trinh xay dung cu thé. Trong tinh todn thiét ké hay thi cong,
moi truong dat da dudi cach nhin cla ho gan lién véi sy c6 mét cla cdng trinh & trang thai (rng suat thay
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ddi. Ngoai kha nang chiju tai hay d6 ltn cla nén dat con cé cac rng x& nhu gia tai, d& tai, tai |3p, ¢ng suat
trudec...

Trong céc tai liéu s dung dao tao tai mét s6 Trudng Dai hoc & nwdc ngoai, cd mét sb tai liéu Dia ki
thuat bao ham chung céc néi dung kién thirc liét ké nhu trén va co ban cé cac ndi dung lién quan dén cac
van dé vé Pia chat, cadc phuong phap tham do va thi nghiém, co s& ly thuyét Co hoc dat va tinh todn thiét
ké cac bai toan Dia ky thuat cu thé. Tuy nhién, trong cdc chuong trinh gidng day hién nay tai mot s co sé&
dao tao & nudc ta hinh nhu chura c6 mét mdn hoc nao bao gbm tat ca cac yéu td trong mét tai liéu hoc
tap, gidang day nay. Cling nhu & nudc ngoai, tai mét s6 Trudng Pai hoc trong nuée, con cé cac tai liéu mang
tinh chuyén sau hon duoc st dung khi dao tao ki su chuyén nganh dia ky thuat nhu Co hoc d4, Mdéng coc,
Méng ndng, Co hoc dat khéng b3o hoa, Dong hoc dat, Ly thuyét déo, On dinh mai dc, Ap luc dat Ién
twong chdn, Cac phwong phép gia cd va xr Iy nén ...

V&i irng dung Dia ki thuat trong thuc t€ sdn xuat & nwdce ta. Cac tai liéu bang ti€éng Anh, kha ning chiu
tadi thwong dugc danh gid cudi cung théng qua gid tri tai trong cho phép vai cac dic trung co ly trung binh
hay chon Iya ngau nhién (tir két qua thi nghiém trong phong hay thi nghiém hién trwong tham chi thong
qua cac tuong quan d3 cong bd) va gia tri hé s6 an toan FS thuong chon bang 3. O day, viéc st dung strc
chdng cat khong thodat nudc tir két qua thi nghiém cat canh hién trudng dwoc hiéu chinh theo gia trj chi
s6 déo dé danh gia kha niang 6n dinh khac biét so v&i cac tinh todn con lai va cd tinh chat gan vai cac
phuong phap tinh todn theo trang thai gidi han. Trong khi d6, viéc tinh todn theo trang thai gi¢i han bang
viéc chon lya trj tiéu chuan va tinh todn théng qua cac thuat toan théng ké véi s6 lugng mau thi nghiém
can thiét duoc st dung chid y&u & Viét Nam va kha phd bién trong cac tai lieu. O day, su an toan thudng
thé hién thong qua hé sé diéu kién lam viéc. Tuy nhién, diéu nay cé thé gay khoé khan trong viéc chon lua
ddc trung co ly tir thi nghiém hién truong do khong cé cac chi dan théng ké. Didu tuong tu cling ¢ thé
nhan thdy trong tinh todn wdc lwgng dé lun trong cac cong thirc tinh 1an, d6 sdu vung anh huwdng chiu nén
lin. & day ciing can lwu y thém rang viéc tinh todn cdn cir dic trung co ly dat nén thu nhan tir két qua
tham do va thi nghiém. Cac qui trinh trinh thi nghiém khdc nhau hoac phuwong phap thi nghiém khac nhau
c6 thé cho két qua khéc biét nhau va didu nay cé thé dnh hudng dén gia tri tinh toan thiét ké cudi cung.

Mac du con cé mét sé khac biét trong chuwong trinh dao tao, céng viéc phan cong thuc hién trong thuc
té€ nhuwng trong nhitng ndm gan day s6 luvong két qua nghién clru cha cac chuyén gia Pia ki thuat Viét Nam
gia tang dang k&, dong gép nhiéu thanh qua trong linh vurec chuyén mén. Cc khuynh hudng nghién ctru cé
thé duoc tdm tat nhu sau: ddc diém va téng hop két qua thi nghiém trong phong, hién truéng, cac tuong
quan két qua thi nghiém va phuong phap thi nghiém mdi; nghién ciru mé hinh hay ly thuyét tinh toan, bé
sung hay thay thé cac théng s6 trong md hinh hay cdng thirc tinh d3 ¢ cling nhu cdc dé nghj tinh toan
mdi; md phdng hay xdy dung chuwong trinh tinh todn mé phong cac bai toan thuc té dac truwng, dac thu;
téng hop phan tich kinh nghiém trén co s& dit liéu cac dy 4n cdng trinh san xuat; phan tich mdy hoc.

Mdc du hién nay cac ky su, chuyén gia hoat dong trong linh vuc Dia ky thuat & Viét Nam dwgc dao tao
tlr cac co s& khac nhau véi cac mon hoc chuyén nganh khac nhau cé khuynh huéng cé cac dinh huwdng
nghién ctru con khdc nhau. Thdng qua giao lwu cac két qua nghién ciru & cdc HOi nghi khoa hoc hay Tap chi
khoa hoc chuyén nganh, cic chuyén gia & cac linh vuc khac nhau dan cé ngdn ngit chung hon vé bia k§
thuat. Hon nita, sau khi hoc tap, nghién ctu trong linh vic Dia ki thuat tir cadc nudc tré vé, ngdn nglr
chuyén mén clia ho ngay mdt chung hon. Hy vong céc yéu t8 nay ngay cang phat trién gitip cac chuyén gia
Dia ki thuat Viét Nam hdi nhap t&t hon va nganh Dia k{ thuat tiép tuc thé hién rd nét dinh hwdng cia minh
trong hé théng dao tao, thuc hién va quan ly, gitp xay dwng nén maéng virng chac cho céc cong trinh va
tinh than hoi nhap dé phat trién.

38



s Ban Tin Hoi « VSSMGE Bulletin

Gidi thiéu cong tac thi cdng ham dod thi bang cong nghé TBM tai du an
Metro Line 3, Ha NOi
Introduction of tunneling by tunnel boring machine (TBM) at Metro Line 3 project, Hanoi

Luu Hoang Phuong, Nguyén Van Quang, Phan Trung Nghia, Nguyén Tién Diing*
FECON Corporation, Hanoi, *E-mail: ntdung@fecon.com.vn

GIO1 THIEU

Dy an tuyén dwong sat dé thj thi diém Nhon — Ga Ha Noi 13 mot trong nhitng cong trinh trong diém cua
Ha Noi, ddnh dau budc tién quan trong trong phat trién ha ting giao thdng do thi tai Viét Nam. Vé&i téng
chiéu dai 12,5 km, du an bao gém 8,5 km doan trén cao va 4,0 km doan ngadm, di qua 12 nha ga (8 ga trén
cao va 4 ga ngam) (Hinh 1). Doan tuyén trén cao da duwgc dua vao st dung tir thang 8/2024, phuc vu nhu
cau di lai cta ngudi dan. Trong khi d6, doan ngam tir ga Kim M3 dén ga Ha N&i hién dang dugc FECON thi
cong bang cong nghé Tunnel Boring Machine (TBM) v&i nguyén ly Earth Pressure Balance (EPB) nham giam
thiéu tdi da bién dang nén va anh huwdng dén cac cong trinh hién hitru trong qua trinh thi cong.

e 4 e, 2 ~ : | AR LN
P ass P + Tunnel Length: ~ 2580m (for 1 track) + Distance between tunnels: 12-35 (m)
!' T W o ‘! e S58-510: ~1338 (m) + Qverburden: 11.2 - 27.8 (m)

>< S

§10-811: =700 {m) + Lining: OD = 6300 {mm), 1D = 5700 {mm)
S11-812: - 538 (m) + Universal Rings

Hinh 1. M3t bang tng thé doan di ngadm cla du an

Pay la du &n thi cong ham bang TBM th(r 2 ma FECON dam nhan sau du 4n thi cong ham bang TBM tai
tuyén Metro Line s& 1, TP H6 Chi Minh. @ du an nay, FECON I3 nha th3u truc tiép thi cdng ham va chiu
trach nhiém ky thuat trong qua trinh thi céng. Mdc du cdng ty da cd nhiéu kinh nghiém thi céng tir dy an
tuyén metro s& 1 TP H6 Chi Minh, day van [d mot dy dn an cd nhiéu thach thire khi may TBM xuyén qua
nhiéu loai dat (tir sét mém dén cudi soi) cling nhu viéc cat qua coc clia mdt s& ngdi nha hién hiru nam trén
tuyén. Bai bao nay gidi thiéu ngan gon vé diéu kién dia chat, thiét ké ham, cdng tac thi cong, cdng tac quan
trac va mot s6 thach thirc trong qua trinh thi cong gdp phai. Tai thoi diém hoan thién bai bdo nay (tuan
dau thang 12/2024), may TBM (track 1) d3 khoan duoc 650 m hdm (khodng 25% tong chiéu dai khoan) va
van trong giai doan t8i wu hoéa, do vay cac thong tin gidi thidu vé cong tac thi cong khong phan anh day du
cac bién phdp thi cong cla toan dy dn. May TBM cla track 2 d3 san sang tai ga S9 nhung chuwa bat dau
cong tac khoan.
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DIEU KIEN DIA CHAT

K&t qua khao sat dia chat doan ngdm tir ga Kim M3 dén ga Ha Noi cho thay tuyén ham di qua 06 16p dia
chat, bao gdm(tlr trén xudng): (1) Lép dat 1ap, (2) Lop sét gay (GU1-s), (3) Lop sét déo (GU3&4), (4) Lép
cat pha trang thai chat vira (GU5-a), (5) L&p cat pha trang thai rat chat (GU5-b), va (6) Lép sdi, san (GU7&8)
(Hinh 2). Trong s6 d6, I6p cat pha (GUS5-a) vdi chiéu day trung binh 3.6 m, chiém hon 50% chiéu dai tuyén.
Khu vire cé cac |op dat sét, dat bun, va séi cat hon hop, doi hdi thiét ké vé ham va phuong phép thi cong
phu hop vdi tirng diéu kién.

Muc nudc ngam tai khu vue kha ndng, trung binh & d6 sdu 7,92 m, tao ra 4p lyc 1dn 1én thanh ham
trong qua trinh thi céng. Dang chd y, hon 50% tuyén ham duoc thi céng dudi muc nudc ngam. Diéu nay
doi hdi céc bién phdp kiém soét sut IUn va thdm nuwéc chat ché dé gidm thiéu tac dong tiéu curc.
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Hinh 2. M3t cat dia chat doan ga S9 (Kim M3) — ga S10 (Cét Linh)
THIET KE HAM TBM

Hinh 3a thé hién mit cit doc theo tuyén ham, tir ga Kim M3 (ST9) dén ga Ha N&i (ST12). Tuyén gdbm hai
dng ham chay song song va cung cao do. Hai 8ng ham céch nhau 12.0 dé&n 35.0 m (tuy vi tri), va trung binh
la 16.0 m. Tai ly trinh km 19+800 (Hinh 3a), mot giéng thoat hiém (shaft) dwoc thiét ké va xay dung nham
phuc vu cdng tac théng gié va thoat hiém trong nhirng tinh huéng khan cap.
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Hinh 3. (a): Mt cdt doc theo tuy&n ham; (b) cit cit ngang dién hinh clia 8ng ham

Nhu thé hién trén hinh 3a, cac dwdng ham khéng nam trén cung mot cao dd ma duoc thiét ké sdu hon
vé diém gilra cha hai ga ndi tiép. Viéc thiét ké nay ddm bao tinh én dinh va kha nang van hanh téi wu cho
hé théng tau dién ngadm. Tuy thudc vao vi tri, cao dd dinh hdm dao ddng trong khoadng - 3.0 m dén —20.0
m, twong ng véi do sau tir 10.0 m dén 27.0 m (tinh tir mat dat). Hinh 3b thé hién mat cat ngang dién hinh
cla mot 6ng ham véi duwong kinh ngoai va dudng kinh trong twong rng la 6300 mm va 5700 mm.

CONG TAC THI CONG

Cdc giai doan thi cong

Qua trinh thi cdng hdm ngam bang mdy TBM tai du 4n Metro Line 3 dwoc chia thanh ba giai doan chinh:
khai tao (launching), thi céng dao thi (initial drive), va dao chinh (main drive). Trong do, giai doan khdi
tao va chay th(r 1 giai doan quan trong, gdbm nhiéu cong tac cd yéu ciu dac biét so vdi giai doan van hanh
chinh ctia may TBM. Trinh tu co ban cla gia doan khéi tao va dao thir dwgc dp dung tai du dn Metro Line
3 Ha Noi duorc thé hién trong Hinh 4.
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Hinh 4. Trinh ty dao khai tao va dao thir cia may TBM

Giai doan kho'i tao

Giai doan khdi tao la budc nén tang ddm bao sy van hanh 6n dinh va hiéu qua cda may TBM trong sudt
qué trinh ddo ham. Mét trong nhirng cong viéc quan trong dau tién |a bom m& bdi tron [an dau cho chdi
dudi TBM bang san phdm Condat WR90 nhap khau tir Phap. Day |a loai m& bdi tron chuyén dung, cé tinh
6n dinh cao, duoc thiét k& dé ngan chan nwdc va vira xdm nhép vao khe hd cha chdi dudi. Nho d6, hé
théng chéi dudi dugc dam bao hoat ddng hiéu qua, duy tri trang thai kin nwdc va 6n dinh trong qua trinh
van hanh cda may.

Trwdc khi khdi tao TBM, viéc kiém tra diéu kién nuwdc ngam tai khu vue tredc guong dao la can thiét
nham gidm thiéu rdi ro va ddm bao an toan cho qué trinh dao. Hai miii khoan thim do s& dugc tién hanh
dé khao sat nwdc ngam, vdi dd sadu vuot qua chiéu day twong vay (1,2 m). Mot miii khoan dwoc dit tai vi
tri cdch dinh ham 1,0 m va miii con lai cdch ddy ham 1,0 m. Viéc bé tri nay gitip ddm bao xac dinh chinh
xac diéu kién dia chat va nudc ngam trudc mat ham.

Trong giai doan dao, mdy TBM can phai cat xuyén qua tudng vay clia cac nha ga. D& bdo vé dau cat va
dam bao an toan, hiéu qua trong qua trinh khéi tao, tudng vay tai cac nha ga duoc thiét ké véi cac “mat
mém” (soft eyes), st* dung vat liéu bé tdng cdt soi thdy tinh GFRP (Glass Fiber Reinforced Polymer). Viéc
thiét k& nay tuan thd tiéu chuan “Guide for the Design and Construction of Concrete Reinforced with FRP
Bars” (ACI 440), ddm bao cac mat mém cé dd kha ning chiu lwc va dé dang cho TBM xuyén qua. Hinh 5
minh hoa chi ti€t bé tri thép GFRP tai vi tri xuyén cla TBM qua twdng vay nha ga Kim M3 (S9). Khi TBM tién
hanh cat twong vay, toc d6 cat dugc kiém soat chit ché trong khoang 2-5 mm/phut, dam bao qua trinh
dién ra chinh xac va an toan.
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Hinh 5. B& tri thép GFRP cho tudng vay tai vi tri khoan TBM tai nha ga S9

Sau khi mdy TBM cat xuyén twdng vay va tiép xudc vai nén dat ty nhién bén ngoai nha ga, ap luc guong
dao chua thé duoc thiét 1ap do budng dao chua duoc 14p day. O trang thai nay, may TBM hoat dong trong
ché& d6 mé& (ap suat budng dao bing ap suat khi quyén), dan dén cac rii ro nhu: dat va nudc ngam cé thé
tran vao buéng dao, gdy mat 6n dinh gwong ham, nguy co sut lUn cuc bd trén bé mat dat, hodc tham chi
gay sut lin dién rong. D& giam thiéu nhirng rdi ro trén, nén dat tai cac diém may TBM tién vao (break in)
va tién ra (break out) tai mdi nha ga s& dwoc gia cd bang phuong phap bom vita xi mdng cudng d6 cao (Jet
Grouting) (Hinh 6). Khéi Jet Grouting duwgc thiét ké bao pht toan bd khu viec dau hdm TBM, tao mot ving
dém kin nuwdc trude khi TBM tién vao nén dat tw nhién. Cac coc Jet Grouting dugc thi cdng chéng 1an véi
dd chong 0.5 m (Hinh 7) nham dam bao tinh lién tuc va kin khit cta khai gia c6. L&p gia ¢d nay khdng chi
tang cwong d6 6n dinh clia nén dat, ma con gidm nguy co sut lin va bao vé an toan cho céc cdng trinh 1an
can.
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Hinh 6. Kich thudc khéi gia ¢d bang phwong phap JG tai nha ga S9
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Hinh 7. B6 tri hinh hoc cdc coc vira
Giai doan dao thir

Giai doan dao thi&r duogc trién khai ngay sau khi khai tao, ddnh dau Ian van hanh d4u tién cia may TBM.
TBM dugc khdi hanh tir nha ga S9, tién hanh dao thr dén giéng thoét hiém véi tong chiéu dai khodng 625
m. DAy |a giai doan kiém tra toan dién cac thong s6 hoat dong cia may TBM, diéu kién dia chat, nuwdc
ngam va tinh hiéu qua cla soil conditioning, backfill grouting. Qua trinh dao th&r dugc kiém sodt nghiém
ngat, vadi van tdc dao duoc duy tri trong khoang 15-20 mm/phat. Trong suét qua trinh nay, cac théng sé
cta mdy TBM nhu ap luc gwong dao, lwc day va van tdc ti€n duwoc kiém tra va gidm sat lién tuc. Moi bat
thuong s& dugc thong bdo kip thoi dé thue hién cac hiéu chinh theo dlng bién phép thi cdng d3 dwoc phé
duyét. Tong lwc ddy cla mdy TBM trong giai doan nay dwoc gidi han & mirc t6i da 7.700 kN, tuong &rng vai
kha nang thiét ké& cda khung day. Trong giai doan nay, dat dao ra va vd ham sé dwoc van chuyén qua cac
16 m& tai nha ga S9, twong tw nhu giai doan dao chinh. Dong thoi, cac didu chinh quan trong sé& dwoc thyc
hién dé t6i wu hoa hiéu suat may va ddm bao an toan thi cong.

Khi TBM dat dén vi tri giéng thoat hiém, qua trinh dao duoc tam dirng dé thyc hién mot s6 cong tac ki
thuat ddc biét. Cu thé, khung day dugc thao rdi mot phan dé chuyén d6i bd cuc day nha ga va két néi
duwong ray du phong clia TBM#1 véi TBM#2. Trong khi d6, phan duong ray ¢d dinh duoc 13p ddt dé phuc
vu hoat dong ctia dau may xe llra trong ham sé 1. Giai doan nay yéu cau sy phéi hop chat ché gilra cdc doi
ngl ky thuat nham dam bao khéng xay ra sai sét trong qua trinh chuyén déi.

Giai doan dao chinh

Giai doan dao chinh dugc thuc hién tuong ty giai doan dao th&t, nhung véi cac thdng so ki thuat da dwoc
tdi wu hda dua trén kinh nghiém tlr giai doan trwdc. Muc tiéu la dadm bdo tién d6 va hiéu suat cao nhat
trong khi van duy tri an toan thi cong. Mot trong nhitng diéu chinh quan trong |a van téc ddo. Trong giai
doan dao chinh, van t6c cda TBM cé thé dat 60 mm/phut, cao hon dang ké so vdi giai doan dao thir (15-
20 mm/phat). Piéu nay cho phép rat ngdn thoi gian thi cong téng thé ma van dam bao cac yéu cau ky
thuat va chat lvgng céng trinh. Cac thdng s6 van hanh nhu ap luc guong dao, luc day, va téc do tién sé
ti€p tuc dugc theo ddi chat ché, vdi kha ndng diéu chinh linh hoat theo diéu kién dia chat thuc té.

Cong tac thi cong

Platform phuc vu thi cong

Trong qua trinh thi cdng, Ban diéu hanh (BPH) dv 4n cé thé theo di va kiém sodat cong tac thi cong TBM
trén mot platform online theo thoi gian thuc (real time) cia Herrenknecht. Platform nay cé thé hién thj
nhitng théng tin vé cao do (dd siu), hwdng di cia TBM (Hinh 8), ddng thai cé thé hién thi rat nhiéu théng
s8 thi cdng khac, nhu t&c do tién, toc d6 quay cla dau cat, ap luc gwong dao tai nhiéu vi tri, ty 16 bom soil
conditioning, backfill grouting ... (Hinh 9).
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Kiém sodt théng sé thi céng

Thong s6 thi cong |3 yéu t6 cot 18i quyét dinh dé&n hiéu qua va an toan cla qua trinh thi céng bang cong
nghé TBM. Cac théng s6 van hanh can dugc diéu chinh phu hop véi diéu kién dia chat thuce té va yéu cau
thiét k&, nham dam bao s 6n dinh clia mit gwong dao, han ché tac dong dén moi trudng xung quanh,
ddéng thoi duy tri hiéu sudt cia may TBM. Tai du 4n Metro Line 3, d€ ddm bao chat lwgng va an toan trong
subt qua trinh van hanh, cic thong s8 thi cdng chinh dugc kiém soédt nghiém ngat, bao gom:

Duy tri dp lwc gwong dao: Ap luc dat tai mat guwong dao duoc didu chinh lién tuc nham dam bao can
bang vé&i ap luc dat tw nhién va ap luc nwde ngdm. Viéc duy tri dp luc phi hop gitp ngdn nglra sut [dn mat
dat, giam thiéu xdm nhap nwdc ngdm vao budng dao, déng thoi dam bao sy 6n dinh cda gwong ham.
Backfill Grouting: phan dao phia sau TBM dugc |1ap day bang vita bom dé dam bado dd kin va 6n dinh cla
l&p vo ham. Khdi lvgng va chat lvgng vita bom dugc gidam sat nghiém ngdt nham tranh hién twong rong,
tdng cwong kha nang chiu luc cda vo hdm va gidm nguy co bién dang, sut lin cda nén dat xung quanh.

Ty lé soil conditioning: Ty |é soil conditioning, thuwdng la foam, dwoc diéu chinh phu hop vdi loai dat tai
vi tri d30. Viéc nay gilp cai thién tinh chat co hoc clia dat dao, giam ma sat 1&n thiét bj, ting kha ndng cat
clia dau cat, bao vé cac bo phan clia TBM va ddm bao duy tri hiéu suat dao cao trong cac diéu kién dia chat
khac nhau. Nhu thé hién trong Hinh 10 vé khéi lwong tiéu hao foam tiéu tich luy theo tién do thi cong
(dwong mau vang), khéi lvong foam tiéu hao thuc t& dugce kim soat nam trong gidi han thiét ké (1.0 dén
1.5 lit/m3) ma céng tac khoan van ddm bao chat luong.

Téc dé tién cda TBM duoc ki€m soadt phu hop vdi tirng giai doan va loai dia chat. Trong giai doan dao
thir, t6c dd duwoc kiém sodt & mirc 15-20 mm/phut,. Trong khi d6, tdc do ti€én cha TBM cé thé ting I1én dén
60 mm/phut, ty thudc vao dd 6n dinh cla nén dat, hiéu qua cla diéu kién hdéa dat, va cac yéu té ki thuat
khac. T6c dd nay dugc diéu chinh linh hoat dé dam bao ti€n d6 ma khdng lam anh hudng dén an toan va
chat lwgng cong trinh.

Foam Usage

e Samn of 1.00/m3 « 51 (VAng)

e of 1.59/md = 155

B Stz OF 2008 /m3 = 202 (

Som cf Actual Acc. Usage of Foam (i/m3)

Hinh 10. Théng ké khéi lwgng tiéu hao foam tich luy theo tién dd

Thay cdu hinh déu cat

Trong qua trinh thi cong, mot diém quan trong can lwu y 13 viéc thay d8i cau hinh dau ct ctia TBM (Hinh
11). Khi TBM dat dén vi tri cudi cung trong khéi jet grouting, cdch dau bién khodng 2 m, qua trinh thi cong
s& tam dirng dé thuc hién cong tac vé sinh va thay déi cau hinh dau cat. Pay a budc ki thuat phic tap,
nham dam bao TBM cé thé van hanh hiéu qua trong diéu kién dia chat khac biét. Cong tac thay ring cat
duwoc tién hanh trong diéu kién khi quyén nham dam bao an toan cho doi ngii k§ thuat cling nhu thiét bj.
Dia cat hién tai s& duoc thao ra va thay thé bang ring cat phu hop véi dat binh thuwong. Sau khi hoan tat,
mdy TBM tiép tuc ti€n hanh dao va Iap day khoang dao bang vat liéu dé dat 4p suat can bang (EPB) theo
quy dinh cha k& hoach khoan ham (PAT). Giai doan nay cho phép TBM chuyén tiép mugt ma tir khdi jet
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grouting sang dat tu nhién trong diéu kién an toan, déng thoi ddm bao duy tri dp luc 8n dinh trén mat
guong dao, han ché dong nwdc ngdm xam nhéap.
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K& hoach st dung cac cau hinh dau cat khac nhau dwoc thé hién chi tiét trong Hinh 12. K& hoach thi
cong dugc xay dwng chi tiét, bao gdm viéc s& dung cac cau hinh dau cat phu hgp véi tirng giai doan va loai
dat. Trong giai doan dau, TBM s dung cau hinh d3u cat co ban dé lam viéc hiéu qua trong cac lop dat
théng thudng. Dai véi céc doan di qua khdi jet grouting hodc khu vue cé coc bé tong gia ¢8, TBM chuyén
sang cau hinh dau cat dic biét d& ddm bao kha ndng cat pha cac vat liéu citng ma khong gay hu hdng thiét
bi (Hinh 13).

S9

—— Shaft S$10 S11 512
- = = —
« r:‘*\ — {'_‘_‘V,. X —
S = -l el = -
J JG G ]
o
Planned : JG . s .
CHI Planned . Planned oy Planned Plassine
19+121 CHI Planned CH s CHI CHI
At 194508 CHI 20+105 ‘,?’.2:‘"' 20+040 21+80(
Hyper 194730 Hype ype Hyper Hypet
Atm °
Stop to Stop 1o Stop to Stop 10 ol
change change change change %"[f'” o
- to disc. o hsc 4 to disc 1o dise + '-l'\di].!-v('--
J Cutterhead Conflguration: (Hyper ) FODETS (Hyper ) s '|T dise
204 (Atm ) (Alm ) A Lol
I5C s
- 20 rippers 4disc +

16 rippers » 20 disc 4 disc +

# . ¢ : ————= 16 rippers x 4 drsc +
* O 4 :Jd'v—o 16 nippers 20 disc:
. Wy iy . & H,‘g . ; ‘U_

Hinh 12. Chi tiét k& hoach st dung cac loai cau hinh dau cat

Hi

Céng tdc quan trac
Tuy dwoc dénh gid 13 cdng nghé tién tién, an toan ddi vdi viéc xay dwng cac dwong ham trong dé thi, qua
trinh thi cong bang TBM khong thé tranh khoi nhirng tac dong nhat dinh d&€n moi trudng va cac cong trinh
xung quanh. Dé kiém soat tot qua trinh thi cong TBM, cdng tac quan trac rat dwoc chi trong tai dy an. Cac
cam bién quan trac dugc I3p dat doc theo tuyén ham va dugc cap nhat s6 liéu lién tuc trén platform online
MISSIONOS clia Maxwell-geosystem. Cac k su lam viéc tai du an theo phan quyén dugc cip nhat lién tuc
cac s6 liéu quan trac hién trwong va nhe dé kip thoi dua ra cac giai phdp phu hop cho qua trinh khoan
ham. Hinh 14 thé hién giao dién platform online MISSIONOS clia Maxwell-geosystem trén mét phan doan
tuyén tlr ga S9 dén Shaft.

Ngoai cdc s6 liéu tlr cdm bién quan trac thé hién anh hwdng clia qua trinh thi cong TBM dén cong trinh
bé mat nhuw cdm bién do [Gn mat dat, nwdc ngam, ap luc nwdce 16 rdng, In cong trinh .. (Bang 2), platform
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cla Maxwell-geosystem ciing tich hop toan bod thong sd van hanh may TBM nhu 4p luc guong, tdc dd dao,
ap luc vita phun,... gip danh gid anh hwdng cla cac yéu t6 dén qua trinh thi cdng ham bang may TBM
dwoc thuan lgi hon.
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Hinh 14. Giao dién platform online MISSIONOS cho céng tac quan trac

Bang 2. Mot s6 cdm bién quan trac chinh trong qua trinh dao ham bang may TBM

STT | Cam bién Céng dung
1 Crack meter Do vét nirt cdng trinh bé mat
2 Inclinometer Do chuyén vj nghiéng cla nén dat
3 Levelling point Do lun bé mat
4 Levelling point differential Po lun léch bé mat
5 3D Optical target Po nghiéng céng trinh
6 Piezometer Do 4p luwe nudce 16 rong
7 Strain gauge Do rng suat trong cdt thép cta vé ham
8 Ground water monitoring Do muyc nwdc ngdm
9 Topographic leveling Do lun bé mat
10 Tilt meter Do lun nghiéng

Mét sé tha thdach dé va sé gdp phdi

BDH tai dw 4n d3 gdp phai rat nhiéu thir thach trong qua trinh thi céng thuc té. Vé dia chat, mdy khoan di
qua |&p sét déo cirng, gy bé dau cat va dnh hudng rat nhiéu dén tién d6 va chat lwgng khoan. BDH d3
phai lién tuc diéu chinh téc d6 khoan va ty |18 soil conditioning dé phu hop vai diéu kién thyc té. Mot thir
thach khac 1a dau cat qua |&p cudi séi trong d6 cé nhiéu hon cudi cé kich thuwdc d&n 10 cm hodc hon (Hinh
15). Viéc cdt qua I&p cudi sdi nay gdy mai mon cac ring cat nhanh hon rat nhiéu so véi du bao, va gay ra
rat nhiéu anh huwdng vé tién do va chi phi ngoai k& hoach.
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Mot trong nhitng thir thach I&n nhat ctia dy an [d mdy TBM s& cat qua coc dudi s6 ngdi nha hién hitu,
bat dau dy kién khoang 500 m tir ly trinh hién tai, hay 1150 m tir ga Kim M3 . Thir thach nay d3 duoc du
bao trong k& hoach thi cong chi tiét. Giai phap téng thé |a diéu chinh t6c dé khoan dd cham dé kiém soat
cac bi€n déng khi cat qua coc va thuc hién cac quan trac ca trén bé mat dat va vi tri dau khoan trong nén
dat. Mat khac, BDH cling cac chuyén gia d3 chuan bi cac rang cat cé két cau dic biét dé cé thé cat qua coc
bé téng cot thép.

Hinh 15. Mot s& cudi sdi thu duorc tir |&p GU7&38 tai d6 sdu khoang 25 m

KET LUAN

Thi cdng ham giao thong do thi bang TBM 1a mot cong nghé hién dai va kha méi mé déi véi cac ki su Viét
Nam. P& cac k{ suv Viét Nam hiéu rd vé qua trinh thi céng TBM, bai bdo nay gidi thiéu va cung cap nhirng
thong tin ngdn gon vé diéu kién dia chat, thiét k& ham, cong tac thi cong, va cong tac quan trac trong qud
trinh thi cong tai dw dn Metro Line 3, Ha Noi. Tai dy 4n, tuyén ngdm duoc thiét k€ gobm 02 éng ham vdi
duong kinh ngoai va duwdng kinh trong twong trng la 6300 mm va 5700 mm di song song va cung cao d6.
Qua trinh thi céng ham bang TBM gdm 03 giai doan chinh: khai tao (launching), thi cong dao th (initial
drive), va dao chinh (main drive). Trong qua trinh thi cong, cac thong s6 thi céng cla TBM nhu téc d6 tién,
ap lwc gwong dao, ty 1& bom soil conditioning va backfiil grouting dwgc quan ly va theo dadi truc ti€p qua
platform online clia Herrenknecht. Déng thoi, cdng tac quan trac lGn mat dat, nwdc ngadm, ap lwc nudc 16
rong, lin cong trinh duwoc quan trac trén platform online cla Maxwell Geosystem. Tai thoi diém hién tai,
dy &n dang dugc trién khai tét, trong d6 ham sé 1 (Track 1) d3 thi cong thanh céng dugc 650 m.

LO1 CAM ON

Nhom tac gia xin gii & chan thanh cdm on tat cd cac can bd cdng nhan trong cong ty d3 dong gop truc
ti€p va gian ti€p tdi thanh céng clda cong tac van hanh TBM tai dy an Metro Line 3, Ha Noi. Pong thoi,
nhém tac gid chan thanh cdm on cac don vi va cd nhan trong hé théng FECON d3 cung cap tu liéu dé bai
bdo dugc hoan thién.
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Ban ham trdnh da roi — Giadi phap bdo vé an toan cho nguodi va
phuong tién trén duwong giao théng vung nui
RockShed Tunnel - A Safety Solution for People and Vehicles on Mountain Roads

Nguyén Dirc Manh
Truong Pai hoc Giao théng vén tai. E-mail: nquyenducmanh@utc.edu.vn

M@t 6n dinh swén déc dd cé nhiéu kiéu hay loai hinh khdc nhau nhw dd roi, dd dé, dd trurot ... B4 roi la kiéu
mét 6n dinh nguy hiém trén duong giao théng, rdt dé gdy thiét hai vé ngudi va phurong tién giao théng
béi tinh ngdu nhién va khé dodn dinh cta chiing. C6 nhiéu gidi phdp phong chéng hay phong trénh nhuw st
dung két cdu Iwdi thép phu bé mdt két hop dinh dd hay neo dé mang téi cao, rao chdn linh hoat bang két
cdu thép két hop lwdi thép, twdng bé téng cét thép 6p trén mdt, v.v. Mdi gidi phdp ¢ wu diém va pham vi
dp dung hiéu qua riéng. Bdi viét ndy gidi thiéu gidi phdp phong trdnh dd roi bang két cdu bdn hdm, mét
dang duwdng hdm chdn dd, cho phép bdo vé ngudi ciing nhuw phwrong tién tham gia giao théng trén dwong
6 t6 vung nui, hwdng tdi viéc dp dung chung trong tuwong lai tai Viét Nam.

Hién twong da roi trén dwong giao thong vung nui Viét Nam

Hién tuong cac tang da bi tach roi khoi khi dd trén cac swon déc sau d6 roi ty do hay 1&n trén mat sudn
déc, ndy hodc ving xuéng chan déc & day goi chung |a da roi (rock falls), thudng xay ra dét ngdt, tham chi
ngay ca khi troi khong muwa b3o. Chung cang trd nén nguy hiém khi ma rat khé hodc khéng dy bao dugc
chinh xéc vi tri cé thé xuat hién, qui dao lan hay vang, thoi diém xay ra ... Hién tugng nay xay ra rat phé
bi€n trén nhiéu tuyén dudng 6 t6 & vung nui nwdc ta, gay ra thién hai nang né ca vé ngudi va phuong tién
tham gia giao thoéng.

R4t nhiéu vy dd roi xay ra, chdng han nhu tai duong I&n nudi cdm An Giang (5/2012) da roi da lam 6
ngudi chét va phd hdy 1 6 t6 7 chd [1]; hay ngay 03/06/2018 trén QL12 doan qua dia phan x3 Lé Loi (huyén
Nam Nhun, tinh Lai Chau) da roi pha hly 1 6 td 4 chd va lam chét 1 ngudi [2]; dém 8/8/2019 va ngay
9/8/2019, ciing trén tuyén QL12 tai Km97+ 600 va Km89+ 900, doan qua thi x3 Muwdng Lay d3 xay ra 2 vu
dd roi nghiém trong, lam ach tac giao thong nhiéu gi®, gdy hu hong 2 xe 6 t6 [4]; cling tai QL12 doan thij x3
Mudong Lay (Dién Bién) nay, ngay 3/8/2018 d4 roi tring xe 6 td 16 chd khién 12 ngudi bj thwong va 6 té hu
hong nang [3]; hay vao 3/8/2019, d4 1&, da roi sau mua Ién tai km 142 +700 trén QL3 doan qua huyén Cho
M6i, tinh Bac Kan lam chét 1 ngudi va 1 ngudi bi thwong [9]; hay d4 roi gay tac duong va hu héng duong
tai Km285+600 QL279 doan xd Quai Nwa, huyén Tuan Gido (Dién Bién) xay ra ngay 4/8/2021 [7]; hodc vao
ngay 04/08/2023, da |1& da roi trung vao dau chiéc xe 6 t6 dang di chuyén trén QL6 doan xa Tong Pau,
huyén Mai Chau (Hoa Binh), tuy khong thiét hai vé ngudi nhung xe d3 hu hdng ndng [6]. MUa mwa 2024
vlra qua, khdng chi xdy ra sut truot dat da trén dién rong va gan nhu déng thoi tai hang loat cac tinh mién
ndi trén ca nudc, ma hién tugng dé |6 da roi cling xay ra tai nhiéu tuyén dudng giao théng. Dién hinh nhw
ngay 22/9/2024, da 1& va roi tring 2 xe 6 t6 dang di chuyén trén QL6 tai Mdc Chau, Son La lam 8 ngudi bi
thuong va gay hu hai ndng cac xe [8]; hay trudc d6 vao 8/2024, tai km 89+550m gan cau Hang Tém trén
QL12 thudc huyén Nam Nhun (Lai Chau), da roi tir swon déc cao 1am chét 1 ngudi va hu hdng 1 xe may xuc
[5] ...
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Hinh 1. Da roi trén QL12 ngay 3/6/2018 lam Hinh 2. Da roi trén QL279 ngay 04/08/2021
chét 1 ngudi (Ngudn: dantri.com.vn) (Nguén: baotintuc.vn)
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Hinh 3. Da roi trén QL6 ngay 4/8/2023 tring  Hinh 4. D4 roi trén QL12 ngay 8/8/2024 lam
1 xe 6 td (Ngudn: vtcnews.vn) chét 1 ngudi (Ngudn: baolaichau.vn)

Gidi phap ban ham phong tranh da roi (RockShed Tunnel)

Giai phap ban ham phong tranh da roi 1a mot loai két cau cong trinh dwoc thiét ké nhdm bao vé nguoi cling
nhu phuong tién trén céc tuyén giao thdng & khu viure ¢d nguy co da roi hodc |& dat tir cdc suwdn ndi cao va
ddc. K&t cdu nay thuwong bao gobm: (1) Mai che (Roofing Structure) thudng dwoc lam tir bé téng cét thép
chiu luc cao, két ciu thép, hodc vat liéu composite tuy thudc vao tai trong thiét k&; (2) Tru d& (Supporting
Columns) bang bé tong cdt thép hodc thép chiu lwc cao; (3) Mdéng (Foundation) ndng hodc méng sau tuy
diéu kién dia chat; (4) Twong chan (Retaining Walls); (5) Hé thdng thoat nuwéc (Drainage System); (6) L&p
phl bdo vé bé mat (Surface Protection Layer); (7) Phan néi két cau vdi dia hinh (Interface with Terrain) véi
vat liéu dat da tu nhién, bé tong, hoac dat gia cd.

Faling Rock force (TED)

+ Naed %0 consider woll

bt e - Addditional reinforcement
eAsures re nosded 1O
cope with eccentricity

Faling Fock forca (TED)

eccentricity backfll force
« Need 10 consider crown

* Need to conidler crown
ranforcamert, reinforcement
eccentricity against eccentriciy agairst
Impact load Impact load

Hinh 5. Ban ham tranh da roi khéng cé va cé |6p dap trén ndc (ChungAmEnC®, 2024) [10]
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Khi xay ra hién twgng da roi hodc |& dat, mai che s& hap thu va phan tan lyc tdc dong, tru d& va méng
chiu tai trong phan bd, trong khi tuérng chan va hé théng thoat nwdc ddm bao an toan 1au dai cho két cau.
Hé théng ban ham tranh da roi duoc xay dung trén cac tuyén dudng 6 td vung nui vira dé ngan chdn da
roi, bdo vé an toan cho ngudi va phuong tién di chuyén bén dudi chan déc, con cé thé duoc thiét ké dé
phu hop hay hai hoa vdi cdnh quan xung quanh, gép phan bao vé méi truong.

Hinh 6. Ban ham tranh d4 roi trén duong 6 t6 Hinh 7. Ban ham tranh da roi trén duwong 6 to
(Ghadimi Khasraghy, 2011) [11] (ChungAmENC®, 2024) [10]

Uu diém cuta k&t cdu ban ham phong tranh da roi: (1) K&t cau gitp gidm thiéu dang ké rdi ro tai nan do
da roi va |& dat; (2) Duoc xdy dung tir vat liéu bén vitng nhu bé tdng c6t thép, két cdu ban ham cé kha
nang chiu tai va thoi gian s&r dung l1au dai; (3) Thiét k& cé thé dugc tich hop vdi cdnh quan xung quanh, han
ché tac dong tiéu cuc dén méi trudng tu nhién.

Céc loai két cau ban ham phong tranh da roi phd bién dang bé tdng c6t thép, thudng phlu hop véi khu
vuc c6 da roi tai trong |&n. K&t cdu khung thép két hop vat liéu nhe chd yéu thich hop véi dja hinh dé thi
cong hodc khu vuec it chiu dp lyc tir da roi. K&t cdu mai che bang vat liéu composite hodc tham chi bang go,
str dung tai céc khu vuee it d4 roi va wu tién yéu té tham my.

Pham vi (rng dung ban hdm phong tranh da roi thich hop tai cac tuyén duong déo, dwdng qua vung ni
c6 dia hinh hiém trd, d6 déc va chiéu cao 1dn, thudng xuyén xay ra hién tugng dé roi, da I3n. Khu vuee gan
dan cu hodc cac tuyén duwong giao thdng quan trong can ddm bao an toan.

DPiém han ché chinh véi giai phdp nay thudng cé chi phi dau tu ban dau kha cao, yéu cau ky thuat va
chuyén nghiép cao khi tinh toan chi tiét tai trong, d6 bén va kha nang thoat nudc, can duy tri va kiém tra
dinh ky hay bao tri d& ddm bao cong trinh ludn trong trang thai hoat déng t6t. Vi thé, giai phdp béan ham
phong tranh dé roi thuong dugc thiét ké & nhitng khu vue ¢ nguy co da roi cao, dia hinh kho cho phép
ap dung céc giai phap khac.

Trinh tw thiét ké ban ham phong tranh da roi (RockShed Tunnel)

Trinh tu thiét ké theo [12] gdbm cac budc chinh sau:

Budc 1 - Xac dinh diéu kién cha da roi va dac diém suwdn déc

(1) Piéu kién cla d4 roi can xac dinh gobm: (a) Quy mé d4é roi tiém tang; (b) Chiéu cao roi; (c) Kich thuéc
cla da roi; (d) Cac diéu kién cé tinh dac trwng khac.

(2) Pac diém cha swdn doc: (a) Diéu kién dia chat; (b) DO dbc cha sudn doc; (c) Thdm thyc vat trén sudn
déc; (d) Chiéu cao swon doc; (e) Cac diéu kién cé tinh dac trwng khac.

Budc 2 - Tinh todn tai trong can xem xét trong thiét ké

(1) Cac loai tai trong: (a) Tinh tai; (b) Ap luc dat va ap lwc nwdc; (c) Trong luong vat liéu 1dng dong trén néc;
(d) Tai trong va dap cua da roi; (e) Tai trong dong dat.

(2) T6 hop tai trong: (a) Trong trudng hop binh thudng; (b) Trong trwdng hop déng dat; (c) Khi xay ra da
roi; (d) Cac trudrng hop khac (khi bi 6 td va dap) néu can thiét.

Budc 3 - Tinh toan va thiét ké két cau
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(1) Nghién ctru cac két ciu thay thé: (a) Két cau trén; (b) K&t cdu dudi chan sudn nui; (c) K&t cau dudi sudn
thung lling.

(2) Tinh todn két cau: (a) Kiém tra dd én dinh cla mdéng; (b) Kiém tra d6 bén cho phép cla tirng loai vat
liéu str dung trong hé két cau st dung.

Thay loi két

Gidi phdp ban ham phong tranh da roi (RockShed Tunnel) d3 duoc sir dung va xay dwng tai nhiéu nwdc
trén thé gidi, chirng minh hiéu qua trong giam thiéu thdm hoa dudng bd do d4 roi da I3n nh& cach hap
thu luc tdc dong hodc thay d6i hudng chuyén dong clia khéi da v va da roi.

Trén nhiéu tuyén duwdng bd vung nudi nudc ta da nhiéu [an xady ra va hién hiru nguy co rat cao tiép tuc cé
da roi, da lo, da lan. Tham chi cé nhirng vi tri d4 roi gdy hau qua nghiém trong lap di lap lai va kho ap dung
céc giai phdp phong chéng dang trién khai. Giai phdp ban ham phong tranh d4 roi s& b6 sung thém phuong
an dé lya chon khi thiét ké trong thoi gian tdi.

Tai liéu tham khao
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MOt s6 gidi phdp mdi dé bao vé mai déc, phong chéng thién tai cho
khu vie d6i ndi & Viét Nam

New solutions to protect slopes and prevent natural disasters in mountainous areas in
Vietnam

Lé Ba Vinh
Truong Pai hoc Bach khoa TPHCM, PHQG TPHCM. Email: lebavinh@hcmut.edu.vn

Hirahara Naoyuki
Céng ty TNHH Okasan Livic Vietnam. Email: hirahara@okasanlivic.co.jp

Nguyén Hi*u Phuong

Céng ty TNHH Okasan Livic Vietnam. Email: thephuong@okasanvietnam.com.vn
Lé Ba Khanh

Trwong Pai hoc Bdch khoa TPHCM, DPHQG TPHCM. Email: Ibkhanh@hcmut.edu.vn

T6 Lé Huong
Truong Pai hoc Bdch khoa TPHCM, PHQG TPHCM. Email: tolehuong@hcmut.edu.vn

Tém tat

O Viét Nam, qua trinh phat trién dat dai nhanh chéng va bién di khi hau d3 din dén tinh trang x6i mon
dat ngay cang gia tang, tré thanh mét van dé nghiém trong, cé thé gay ra thiét hai kinh t& dang ké. D& (rng
phd, gidi phap tham chéng x6i mon "TAKINO Filter" vén da dwoc dp dung tét tai Nhat Ban, dwoc gidi thiéu
nhu mot gidi phdp cong nghé cho Viét Nam. Bai bdo nay s& gidi thiéu tdng quan vé thdm chdng x4i mon
Takino Filter két hop v&i cac 8ng thodt nwdc ngang qua (trudng hop 13p dit thir nghiém tai tinh Kon Tum,
Viét Nam vao nam 2022). K&t qua danh gid vao ndm 2023 d3 xac nhan hiéu qua tich cuc cdia "TAKINO Filter"
trong viéc ngdn chin x6i mon. Ngoai ra, bai bdo ciing gidi thiéu gidi phdp giéng thu nwdc bang tdm “Liner
Plate” gop phan ha muc nwdc ngdm, ngan chan truot dat.

Gidi thiéu chung

Trudc sy anh hudng cha bién déi khi hau, & Viét Nam ngay cang cé nhiéu con mua |&n, kéo dai, gay sat 1&
dat nghiém trong, anh hudng tdi tinh hinh giao thong, kinh té, cling nhu sire khoe, tinh mang cta nguoi
dan, Cong ty TNHH Okasan Livic Viét Nam (viét tat OKVN) mong mudn thic ddy phat trién cac gidi phap,
cong nghé clia Nhat Ban vao Viét Nam nham han ché, gidm thiéu thiét hai do sat |& dat gy ra khi chiju anh
hudng cla mua, bdo. Vi lé d6, nhitng ndm gan day OKVN ciing d3 thuyc hién mot s6 cong trinh nham chirng
minh tinh hiéu qua cla cac gidi phap nay. Tuy theo nguyén nhan hinh thanh, kiéu dich chuyén ma sat |1&
dat cé thé dugc chia lam 3 loai chinh: (1) sat 18, (2) trwot dat, va (3) trwot dong. Trong 3 loai hinh ké trén
thi sat |& va truwot dat thudng xay ra & Viét Nam.

Tham thoat nwéc mit déc da nang — Takino Filter
Ludi Takino 1a mot loai ludi thdm trdi mai déc, nham han ché nwdc mwa ngdm, xam thuc mai doc gay sat
|& [1]. V&i “mang ludi” cha I&p bao vé, cé bé day 10 mm, gilp giam thiéu tac dong tryc ti€p cia nudc mua
tdi mat déc, dong thoi “mang ludi” nay cling giup thoat nudc tir bén trong, giam thiéu téc dd dong chay
tlr d6 ngan chan duoc viéc mai déc bj xam thuye.

Puoc sy hd trg clia S& Giao théng van tai (GTVT) tinh Kon Tum, OKVN d3 thuc hién thi cdng thi diém
trai ludi Takino trén mot phan mai déc dao tai Km12+300, dudng tinh 674 (DT674), doan qua huyén Sa
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Thay, tinh Kon Tum (Hinh 1). Trén dia ban tinh Kon Tum d3 nhiéu [an x3y ra viéc sat |& dat, ma viéc nwdc
mua xam thyc vao nén dat dan dén sat I& dugc xem 1a nguyén nhan chinh. Cong trinh thi diém nay nham
kiEm chirng tinh hiéu qua cla ludi Takino trong viéc han ché, ngdn chin sat & mai d6c tai Viét Nam. Vdi
dac tinh dé thi cong, ré tién, OKVN dat ky vong giai phap lwdi Takino cé thé duoc si dung rong rii, pho
bién hon. K&t qua danh gia vao ndm 2023 da xac nhan hiéu qua tich cuc cia "TAKINO Filter" trong viéc
ngan chan xéi mon.

Hinh 1. Hinh &nh thuc té cia mdi déc thuc hién thi diém tréi ludi Takino.

Ong thoat nwé'c mai déc

Ong thoat nudc mai déc (Hinh 2) 13 1 loai 8ng thép, cd b tri cac 16 thoat nudc doc theo than 6ng, dong
thoi dau 6ng duoc gia cong dé gitp coé thé cdm truc ti€p vao dat ma khong can khoan tao 16. Day la giai
phdp dugc thi cong, 1ap dit vao nhirng vi tri cé muc nudc ngdm cao, tir dé ho trg, lam gia ting kha ning
thoat nudc ngdm cho dat nén.

Cung dia diém véi cong trinh thi diém trai ludi Takino ké trén, OKVN ciling d3 tién hanh thi céng thir
nghiém ddng thdi 6ng thoat nwdc mai déc cho doan dudng dao tai Km12+300 DT674. Ong thoat nudc mai
déc duoc thi cdng thir nghiém 13 loai 6ng san xuat tai Viét Nam nham muc dich kiém nghiém tinh kh3 thi
cla ky thuat thoat nudc nay. Mic du bén trong nén dat cé 1an nhiéu d4, séi, lam anh huwéng tdi kha nang
thi cdng chung, nhung diing nhu k& hoach d@ ra, céng trinh d3 budc dau thi cong hoan thién, dang trong
giai doan ddanh gia hiéu qua. Viéc 1ap dat 6ng thoat nudc vao nhitng mit déc céd muc nwdc ngam Ién, sé
gilp ha thdp myc nudce trong dat, tir d6 gdp phan lam gia tang tinh 8n dinh cla mai déc, han ché sat 16.

Hinh 2. Ong thodt nwéc ding cho mdi déc.
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Giéng thu nwéc bang “Liner Plate”

Liner Plate 1a nhirng tdm thép tién ché, dwoc gia cong vdi hinh dang gon sdng, véi cudng dé cao, chiu dworc
ap luc dat Ién duoc lieén két bang dudng han véi cac ban thép & bdn canh (Hinh 3, 4, va 5)[2]. V&i muc dich
dé thi cong, cé thé truc ti€p l3p rap tai hién trwong, Liner Plate dugc chia thanh nhitng phan nhd, cé thé
dé dang van chuyén ngoai hién trwdong bang sirc nguwdi ma khong can téi mdy méc phire tap. Mat khac,
giéng thu nwdc 1a mét gidi phép giup thoat nuwdc tir nhirng vi tri sdu trong long dat, kho bé tri thoat nudc
mat, tir d6 gép phan ha myc nwdc ngdm, ngan chan truot dat.
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Hinh 3. Hinh dang va kich thudrc Liner Plates [2]

OKVN cung véi Cong ty ¢ phan Pia chat Kawasaki d3 cung nhau phdi hop, thi cong giéng thu nuwdc tai
thanh phé Da Lat, tinh LAm Ddng (Hinh 6). Tai vi tri thi cong, trwdc day da tirng xay ra trwot dat, |am hu hai
cho céc cdng trinh 1an cin. Theo y&u cau cua tinh LAm Dong, Cong ty c6 phan Dia chat Kawasaki d3 thuc
hién khao sat dia chat, tim hiéu nguyén nhan gay truot dat tai day. Theo d6, vao mua khd, do muc nuwdc
ngam & murc thap nén viéc truot dat khéng cé nhiéu lo ngai. Tuy nhién, vao mlua mua, vdi lvgng mua lén,
kéo dai, lam cao d& myc nwdc ngdm dang cao, tir dé lam nén dat mat én dinh, gay truot. Viéc bd tri giéng
thu nwdc d3 cho thay két qua rd rét khi duy tri muc nuwdc ngdm & mirc 6n dinh, khdng dang cao du trong
mua mua kéo dai, tir d6 duy tri tinh 6n dinh cla nén dat, khéng bj truot.
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Hinh 5. Giéng thu nudc s
dung Liner Plates [2]

Giéng thu nudc khong nhat thiét phai cdu thanh tir cac tdm 13p ghép Liner Plate, nhung néu xét dén

tinh thi céng clia cac 8ng dan nudc vé giéng thu thi viéc sir dung cac tam |ap ghép Liner Plate cé wu diém
thi cdng thuan loi hon so vdi giéng bé téng cot thép.
Két luan

Trén day 1a nhirng giai phdap, ky thuat phong chdng, han ché sat I& ma OKVN mong mudn thic day phat
trién & Viét Nam. Tham chéng x8i mon “TAKINO Filter” két hop vdi cac 6ng thodt nwdc ngang 1a mot
trong nhirng gidi phap kha dung. Qua trinh thi cdng nhanh va chi phi cla né ré hon nhiéu so vai cac
phuong phap khac. Mot irng dung thir nghiém cda thdm chéng xéi mon tai Kontum dwoc trinh bay trong
bai nay cho thay kha ndng dp dung cua giai phap nay tai Viét Nam. Tuy nhién, can ti€n hanh nhiéu lan thir
nghiém hon nita tai Viét Nam dé danh gia hiéu qua cda tham Takino d6i v&i diéu kién séng va bién. Hy

vong nhirng gidi phap nay s& gép mot phan vao ngudn tai liéu tham khao cho viéc thiét ké cdc cdng trinh
phong chdng thién tai vé sau.

Tai liéu tham khao

Introduction of Takino Filter mat, Takino Inc, Feb. 7th, 2024
Introduction of Liner Plate, JFE Corp, Aug., 2024
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Tudng chan dat bang coc khoan nhodi bé tong c6t thép dwdng kinh
nhé - Vi du dién hinh dy dn “Thap VOV”

Nguyén Hong Van
Céng ty cé phén Tw vén dau tw & Thiét ké xdy dwng Viét Nam CDC. E-mail: van.nh@cdcjsc.vn

Toa Thap VOV Mé Tri dugc xay dung trong khu vure Dai phat song phat thanh Mé Tri, quan Nam Tir Liém,
thanh phé Ha Noi. Cong trinh |a mét t8 hgp 29 tang néi véi tong chiéu cao tinh tir cao dé +0.000 13 109.50m
va 02 tang ham.

Du 4n nam trong khudn vién rdng hon 6000m?2 va cé 1 cay da di san can phai bao ton, gin gilt theo quy
hoach chi tiét khu dai phat séng phat thanh Mé Tri, va da dwoc UBND thanh phd Ha Noi phé duyét tai
quyét dinh s& 2119/QP-UBND ngay 11/05/2015.

4

il

1 ,mmmﬂ‘”lmrm

,? i’ il ”.....ul
| i«

!llp "
," g '!Mu

| _.’. 'l vl .ul,,,,.?W#\
.

AR 0N \}‘_‘
S B ( \

Hinh 1. Hinh énh cbng trinh va vj tri cdy di san can bdo vé khi thi céng dv dén
Cac thach thirc dat ra

e Gin gii¥ cdy di san: Khu vuc xay dwng tang ham khdi nha 2 st vi tri cdy da, tham chi khi thiét ké
phai Ui c& phan hdm vao nhudng dat cho cay.

e Bdo vé va phdt trién cdy: Trong qua trinh thi cdng khéng di chuyén cay, can tao duoc bon cay
|&n khi thi céng dao mé 2 tang ham cda thép. Khu vuc thi cdng cong trinh kha han ché do than
cay to I&n, nhiéu tan va khéng duwoc chat hay tia canh.

e V& dja chdt va thdy vdn: Trong qua trinh kh3o st dia chat cha du &n nhan thay 1op dat tir bé
mat dén ddy ham 2 13 1&p s6 2a: Cat pha, déo mém dén déo chdy, day gan 3m va cé nwdc tham
tr tAng day 1dp nay nudc tang trir trong phan nay dé gay sap |& thanh hd dao va chay vao hé
mong lam bon cay va.

Cac giai phap xem xét
Yéu ciu dit ra nhu néu trén can phai cé gidi phap phu hop trong qua trinh thi céng céng trinh néi chung
va hd dao (tdng ham) néi riéng phu hop vdi diéu kién dia chat cong trinh, cling nhu tinh kha thi cda bién
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phap thi cong. V& méit ly thuyét, cé nhiéu giai phap cdng trinh dé phong chéng sut truot, co ban gom cac
nhém nhu:

Giadi phdp chéng trwo't cho gdc va toan bé cdy da khi thi céng dén ddy méng hém

Bién phap phong chéng mat én dinh dat d4a trén b déc dwoc ap dung phd bién hién nay & nudc ta la cac
nhém gidi phap nhu: dao ha thap hay tao nhiéu co nham gidm tai dat da trén b& déc; tao phan 4p chan
b& dbc; két cAu tudng chan cirng - tuong ké (bé tdng, bé tdng cot thép (BTCT), coc BTCT, coc thép, da xay...)
céc gidi phéap kiém soat thoat nuwdc mat va nwdc ngam & chan déc ...

Gidi phdp chan gii¥ hé dao (khi thi céng tdng hém)

Céc gidi phap két cau chan gilt trong qua trinh thi cdng hé dao sau thudng duoc si dung hién nay nhu: Clr
Larsen; Twdng vay (tudng barrette); Coc clr bé tong cot thép dy ing lwc; Coc khoan nhéi Secant pile... Tuy
vao tirng diéu kién cu thé sé Iwa chon két cau chan gitt phu hop.

Dy &n & day co hai tang ham, d6 sdu dao hé méng tir via hé hién tai xuéng khoang 7.5m. Viéc thi céng
bién phap chan gitt h6 dao bang ctr thép Larsen, coc BTCT dy (ng luc cé thé ép qua va ngam vao sau dudi
day hé dao. Kha nang lién két cling nhu tinh déng bé vai gidi phdp chéng truot swan déc la phi hgp nhung
khdng gian thi cdng khé khan do tan va canh 14 cdy I&n khong trién khai dwoc may moc.

Tuwong tu vdi twdng Barrette thudng st dung chd yéu 13 trong luvgng cla gau dao dé cap dat, nhung
trong treong hop ndy kha ndng bi dit ré cay rat cao cung thoi gian thi cong sé kéo dai va chi phi tang lén
rat nhiéu.

DE thoa man cac diéu kién trén, Tu van thiét k& Iya chon giai phdp twong chdn dat coc khoan nhoi
dudng kinh nhd trong pham vi cdy di san va két hgp hé clr Larsen ngoai pham vi cay di san nay. B&i kha
nang khoan xuyén qua cac I1&p dat da ran chic, tinh cdch nwdc cao, kha ning chiu lwc khi két hop véi hé
neo dat, thanh chéng... ¢ thé ddm bao yéu cau 6n dinh. B&n canh dé hién nay cac bién phdp thi cong coc
khoan nhdi v&i nhiéu duwdng kinh khac nhau d3 tuwong ddi phd bién tai Viét Nam. Mat khac cdc don vj thi
cong ludn coé san cac thiét bj thi cdng coc véi chi phi hop ly. Do vay gidi phap twdng chan dat bang coc
khoan nhéi dudng kinh nhd thay thé mot phan cir thép Larsen 1a phu hop trong diéu kién cda du an.

Du 4n nay dugc thiét ké hé twong chan dat bang coc khoan nhdi cé dudng kinh 400mm, chiéu sau
14,0m so v&i mat dat hién trang cho két qua tinh todn va vai chi phi hop ly dwoc chd dau tu chap thuén.

O MDA et
L=

vi tri cay

AT B 9.1 LA SO AT

Hinh 2: Mdt bang tdng hdm va vj tri phdn coc D400

Tinh toan 6n dinh gidi phap dwoc chon
Trong tinh toan, dé tdng mirc d6 an toan, st dung hé khoan HK-4 vira dam bao gan vi tri cy va cé diéu
kién dia chat cong trinh bat Igi hon céc 16 khoan khao sat khéc.

Coc khoan nhdi D400, chiéu sau tinh tir mat dat tw nhién cé chiéu dai 1a 14,0m. Vat liéu dung dé thi
coéng |a bé tdng mac M350 (B25), c6t thép CB400V va 1 dam BTCT khoa dinh hé coc.
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B tri c6t thép cho coc

MAT CAT COC BIEN PHAP D400 w

(D
y

CHI TIET TIEP XUC
GID'A 2 COC BIEN PHAP D400

Hinh 7: B& tri cét thép hé coc

Két qua tinh toan va danh gia

K&t qua phan tich bang phan mém Geo5 modul Sheeting Check va Slope Stability cho phép rit ra mot
s6 nhan xét sau:

+ Twdng chan thay thé ctr thép Larsen st dung hé coc khoan nhdi BTCT c6 dudng kinh nhé D400 dam
bao &n dinh theo yéu cau. Cé thé két hop hai hoa véi gidi phdp twong chan dat phia dudi.

+ Bién phdp twong chan dat st dung coc khoan nhdi dwong kinh nhé D400 dam bao tinh kha thi thi
céng va 6n dinh khi sir dung khai thac céng trinh.

+ Qua trinh thi cong hé dao tang ham cho két qua tudng chan dam bado kha nang chiu lwc. Chuyén vi
cla hé tudng coc ndm trong gidi han cho phép. Kha ndng cach nwéc cla twong tét, trong hd dao ludn
duoc gitt kho rdo, khong bi mat nuéce cho céy.

Qua du &n thuc t& nay cho thay, viéc st dung twong chan dat bang hé coc BTCT cé dudng kinh nhé khi
thi cdng phan ngadm cac cong trinh cé dia hinh va khéng gian bi gidi han nhu toa thap VOV Mé Tri néi riéng
c6 nhiéu wu diém va trién vong m& rdng ap dung. CS thé thay thé cac gidi phap truyén théng khac nhu
twong clr Larsen, tuong barrette trong trudng hop bi gidi han khong gian thi cong ...

Hinh anh thuc té tir duw an
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Hinh 8: Hinh énh vj tri cua cdy, hé tudng cir thép phia trwdce va sau céng trinh khi thi céng

o -

P rE

Hinh 10: Céng trinh dang hoan thién

63



s Ban Tin Hoi « VSSMGE Bulletin

Giai phdp tuwdng chan dat cé cot trong 6n dinh mai dap nén duong

Pham Thanh Nam
Céng ty CPSX déu tw xdy duwng Hung Viét. Email: nam.pt@hungvietgroup.vn

Nguyén Hi*u Hoang
Céng ty CPSX déu tw xdy dwng Huwng Viét. Email: hoang.nh@hungvietgroup.vn

Tran Quéc Hoan
Céng ty CPSX ddu tw xdy duwng Huwng Viét. Email: hoan.tg@hungvietgroup.vn

Tém Tat:

On dinh mai dap nén duong tai nhitng khu vuc dia hinh dbi nti khé khan hiém tréd ludn 1a bai todn phirc
tap trong Iinh vuc giao thong. Trong bai viét nay, chung téi dua ra giadi phap tham khao, trich dan tir dy an
thuc tién: du 4n dudng giao thong lién vung két néi dudng H6 Chi Minh véi quéc 16 70B, qudc 16 32C tinh
Phu Tho di tinh Yén Ba&i. Tuyén dudng thiét ké theo quy mod duwong cap Il mién nui, toc d6 thiét ké 60
km/h. Khu viuc tuyén di qua cé dia hinh khé khan, tinh 6n dinh cla dia chat dat 1an séi san la khong cao vi
vay can uu tién phuong an thién vé nén dap dé kiém soét tinh 6n dinh cla nén duwdng. Tai cac vj tri sat
sudn déc, chiéu cao thiét k& I6n, TVTK dua ra giai phap twong chan dat cé cot lwdi dia ki thuat.

Abstract:

Stabilizing embankments in mountainous areas with difficult terrain is always a complex problem in the
field of transportation. In this article, we propose a reference solution, extracted from a real project: Inter-
regional traffic project connecting Ho Chi Minh road with National Highway 70B, National Highway 32C
from Phu Tho province to Yen Bai province. The route is designed according to the scale of a grade lll
mountainous road, with a design speed of 60 km/h. The area the route passes through has difficult terrain,
the stability of soil and gravel is not high, so priority should be given to embankment solutions to control
the stability of the roadbed. We propose MSE polymer solution.
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Pat van dé

Tai dy &n duwdng giao théng lién vung két ndi dwdng H6 Chi Minh vai quéc 16 70B, chénh cao thiét ké giita

nén dudng va dia chat gbc kha 16n, cé noi Ién tdi 18 m. Do diéu kién dia chat phirc tap cho nén cac 16p

dat, doc tuyén cé cao dé mat |dp, bé day bién ddi Ion. Dia tang khu vuc xay dung céng trinh tuong doi

phirc tap, b@ mat va bé day cac I6p dat, da bién déi manh, dién phan bd khong déu va xen kep nhiéu.

M6 té cdc I6p ddt:

e Ldp la: dat ph(, dat dap, thd nhudng, dwdng giao théng:

e Ld&p 1b: bun sét pha, mau xam den xdm nau, thanh phan khéng déng nhat.

e Ldp 2a: sét it déo, mau xam nau, xam den, trang thai déo chdy dén déo mém.

e L&p 2b: sét it déo - cat |an sét mau xam nau, xam den, trang thai déo mém dén déo cirng.

e Ldp 3: sét it déo — cat sét, mau xam nau, xam ghi, ddi chd 1an ddm cuc, ddm san, trang thai nlra cirng.

e Ldp 4: cat 1an san sdi mau xam ghi; két cau chidt vira dén chit.

e L&p 6: s6i san cap phoi kém mau nau vang ddl chd 1an sét (sdn pham da phién sét phong hod manh);
két cau rat chat.

e M6 td dia chét Iop da:

e L&p 7a: da phién sét mau xam ghi, xdm nau, phong héa nitt né manh (d6i ché phong hoa thanh dam
cuc, dam san, xen kep sét) TCR = 10 - 30%, RQD =0 - 20%.

e L&p 7b: da phién sét mau xam ghi, xdm nau, phong héa nirt né manh TCR = 20 - 50%, RQD =0 - 30%.

Bdng 1. Théng s6 dia chédt (vi tri khoan tham khéo):

KEHOILUQGNG |44 nghigm cat true| Thi

] N - . g
) GIGI HAN ATTERBERG - HE TicH tidn aghiém
= H g o =" = 3 = - nén
E B P - e S | g | nhemn
x = = ¥ . = K= . -
# E s | EZ | 28| =2 | 5 | & B | 52| 28
=5 | == | = 5 o £ z = % F
- = = = = = 25 | °= .
= = = 5 it cm kG
4 |Twimg chin Km38+691.62-Km38+740

Lap 2a: Sét it déo mkq xdm vang, xam den ]_gn dim san. Trang thdi déo m-EI_n

2303 | LK36.LKTC11 0.065
2216 | LK37-LKCT12 . _ _ _ _ . . . | 0.074
{ 0.069

Trung binh Lép 2a

Lap 2b: Sét it déo m

Tmngbm“_wzb 33_25'1952'1354|n43 2??0 192

Lép Ta: Di phién sét miu xdim ghi, xim niu, phong héa mirt né manh

2.69 0.680 | 27°49’

Trung binh Lép Ta
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Gidi phap thiét ké:

Chiéu cao tudng chan duoc tinh todn 6n dinh theo dia chat, cé chiéu cao d&n 18 m.

Hé s6 mai twong chdn 1 : m =1 :0.2. Tudng chan duoc chia thanh 1 d&n 4 bac co tuy thudc vao chiéu
cao twdng chan, chidu cao 1 mai déc dién hinh bang 6 m, chiéu sdu ngam ludi dia tai cac |&p duoc tinh
todn dé dam bao 6n dinh va khéng bj tudt neo.

Khodng céch cac 16p cot gia cwong Sv = 0,25 m - 0.5 m. Luéi dia k§ thuat duwoc kéo cing phang va dinh
vi chdc chan truwdc khi thi cong 16p dat phia trén. Ludi dia duoc trdi vao trong theo phuong vudng goc
v&i mat twong cd phan chiéu dai ludi bé uén Lu =1,0 m.

Luédi dia ki thudt dwoc bé udn qua hé khung thép lam mat twong, cac tam ludi dia dwoc ghim neo vdi

nhau bang neo chit U hodc chit J
Céc 16p dat duoc lam day san gat va lu nén dat K95 tré 1én, lwu y dat dap khong duoc 1an céc vat liéu

khac nhu canh cay, ré cay, tdi nilon,...

Ludi dia k§ thuat gia cwdng cho tudng chan s dung loai UX1500, UX1600 cé céc gia tri cwong luc kéo
dirt ngan han twong ¢ng 1a 114 Kn/m, 144 Kn/m. Cac ching loai lwéi nay dam bao yéu cau dé dan dai
khi dirt khong vuot qua 11%. .

Phan méng tudng chan duoc gia cd lu lén chit cung véi cac 1op cot lwdi dia k§ thuat. Chiéu sdu méng
H = 1.0 m tao I&p nén méng 6n dinh tang strc chiu tai.

L&p ddy mong st dung ludi dia ki thuat 3 truc TX160 phan bo tai trong déu tdng cwdng. Hé mong két
cau lwdi dia gitip tang strc chiu tai cia nén. Twong chin duoc thiét ké trén nén dat cé sirc chiju tai toi

thiéu 2,8 Kg/cm? — 4,6 Kg /cm? (theo tirng vj tri).
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Tinh todn on dinh
Co duwdi : Chiéu cao kiém todn 6 m

|

.
5, 20.00 kN/m*, LL
4, 120000 kMim® DL
3, 10.00-kMi L —————
2, 12000 kN/m?, DL
1, 10.00- kM, LL — - e
| i
6.00 5 ; |
e = = Nava
10° 100 T00° | T
= 1450 -
Trwrérng horp phan tich v tai trong dong dat Tt ca kich thirdrc theo don vi mét Tyle:  1:100
Tinh chat l&p dat o, Draimed)
dip va lép méng Lép d4tiSoil Zone uﬂ':r';:l o ¢ (kN/m?) & (°) ot (KNIm?) Voutaat (KNIM2)
Théng sb6 cudng do e . :
At thibt ké 14 cac t dap twedrng chan Drained 0.0 25.0 19.0
gia tri cire dai (peak DAt dép sau twéng chén Drained 0.0 250 19.0
I
values) Lép mong Drained 0.0 340 200
Théng sb thiét ké Théng s6 déu vao Gi&i han chuyén vi Co ché ngoai Co ché trong
déng dat
g = gia téc do trong A,=011g 50 mm ky(ext) = 0.058g k,(int) = 0.147g
Iwe A,=0.0g 50 mm k,(ext) = 0.0g k{int) = 0.0g
Ty |é gia tang ding cia ap lyc dat durge siv dung trong tinh toan déng dat 0.5
Gia thc thang dimg co thé tac dung theo hwdng 1én hodc hudmg xudng
e (o gitra: Chiéu cao kiém todn 6 m
300D kA, LL
2, 12900 kN DL
1, 10.00 kS L
L / Ill'
I
III
BED lll
3
II
¥ j_ = Fm
osa RO , T
- . .
Trudrng horp phdin tich v L3 trong dding Gt Tél e kich thirde theo don vi mét Ty l&: 1:100
Tinh chat lop dat Drained/ . o - .
ap ﬂ;gp = Lép dét/Soil Zone Undrained © (kNim?) & ) s (KNI st [KMTE)
Thing so cudrmg d
ikt thikt ki 18 cdo b Bt aép twéng chén Drained 0.0 250 19.0 -
gid Irj cire dal (peak  Bé&t dép sau fwéng chén Dirained o0 25.0 1800 -
values) Lérp miding Drained 0.0 250 19.0 -
;:“!:!;5 thiét ké Théng sé dbu vao Giéd han chuydn vj Cor ché ngoal Cor ché trong
g
g = gia the do trong A, =011g 50 mm ky,(eut) = 0.056g ky(int) = 0.147g
lue A, = 0.0g 50 mm k[ext) = 0.0g kfint} = 0.0g
Ty I& gia ting Sbng cia Ap Iyc dat duwgc siF dyung trong tinh todn dbng At 0.5
Gia tde thing dirng cd thé tic dung theo huéng Kn hodc hudng sufing
pA | DA :::"’“" L3z Tixl x (m) Tl trong (kNim2) Tam thé/Dai han
1 -
Tai trong 0.50 8.50 20 Tam thii
2.00 100.00 120 Déi han
250 10.50 20 Tam théi

67



Ban Tin Hoi * VSSMGE Bulletin

e Co'trén: Chiéu cao kiém todn 6 m

1, UM kN, LL

Truirng hop phan tich voi i trong dong dat Tét ¢4 kich thurde thea don vj mét Ty ba: 1:100
Tinh chit Iop dat Drained
i vii krp ming Livp dii/Sell Zone u"m'm“ ' (kMNJm®) ] LT L
ait “.égﬁé A mﬂﬂﬂ £t ddp tedmg chin Drainad 0.0 250 19.0
gia trj cyrc dai (peak  Dét dip sau tudmg chin Dradned 0.0 250 19,0
values) .
Lirp mdng Dradmad 0.0 25.0 19.0
::'}"Ed: thiét ké Thisng sb dlu vio Gt han chuyén vi Cor chié mgodi Ceov chié trong
ng
0 = gia the do trong Ay=011g 50 mm Kn(Ext) & 0.056g ksint) = 0.147g
Iyre A= 0U0g 50 mm b fext) = 0.0g k. {int) = 0.0g
Ty & gia 1&ng ddng ciia ap keo A&t dwge st dung trong tinh todn ddng d&t 0.5

Gla the thing dimg o té tic dung theo hudmg lén hode hedng udng

. Didrn 25t tai trong W x

Tai trong fm)
1 0.5 B.5 20 Tam i

Tl x () Tai trong (kMim2) Tam théd/Dai han

Bién phap thi cong

Dao khuén mdng:

Chiéu cao ddy mong, kich thudc dam bao cos cao d6 thiét ké. Lu chit cudng do K95

Rai cét

Cot ludi dia chi dwoc rdi trén cdc 16p dat ddp that ndm ngang va do bang phang dat £ 5 c¢m so védi cao
do du kién. Phai cidng lwdi dia dén mirc d6 t6i da khi rai va boc cudn lwdi dia.

Bé& tri khung thép mdt tuong

Viéc thiét ké khung thép phia mit ngoai khi ddp tudng dat cé cot ludi dia ki thuat boc cudn phai duoc
thuc hién theo ho so thiét ké.

Boc cudén madt tuong

Phan ludi dia dé boc cudén phai dé thira ra va 13t ra phia ngoai dam bao cdng tdc bé uén toan bd bé
mat khi thi cong tirng I&p. Khi boc cudn van phai dung nhan cong kéo cing vai.

RaGi va dém nén dat

Xe may rai dat khéng duogc di tryc tiép trén cot dia ki thuat va chi dugc di trén luwdi khi ludi da duorc
phd mét 1dp dat day téi thiéu 10 cm. Do vay phai bd tri xe chd dat di Ui dé d6 dat trén vai va san gat
theo céch I4n dan. Chiéu di cla ludi san gat dat khéng dwoc day bat mép ludi 1én. P& viéc san gat dat
trén ludi khdng 1am chung lwdi va khdong dnh hudng dén cac phuwong tién chong d& thanh bén thi
hwdng san gat dat phai song song véi mat tuong va tha tu rai dat phai tir phia ngoai mat duong rai
dan vao trong. San rai dat thanh I&p that phang va ndm ngang. Dam nén dat & do 4m t6t nhat va khi
mua nhat thiét khéng dugc thi cong.
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Mot s6 hinh dnh thi céng tai hién trwérng

:r‘p.‘n“

-t

T Ll

Két Ludn

Tuwong chan dat sir dung vat liéu cot Polymer tng dung trong 6n dinh mai dap nén dudng |a cong nghé da
duogc tinh todn va rng dung, dap irng duwoc nhirng yéu ciu phirc tap. Thuc té thi cdng da chirng minh, giai
phap nay cé nhiéu tinh wu viét hon so véi cac gidi phap truyén thdng nhu: tinh 6n dinh, d6 an toan, bén
bi, tan dung nguyén liéu dap va dé thi cong hon.

Chung té6i mong mudn, gidi phap dugc biét dén rdng rii hon nita, gép phan gidi quyét dwoc bai todn sat
|& nén duwdng, mai taluy tai cac dia phwong vung ndi mai khi thién tai, b3o Id.

Tai liéu tham khao
TCCS 01:2021/VKHVN Gia c¢6 mai déc bang lwdi dia ki thuat géc Polyme trong xay dung cong trinh giao
thong — Tiéu chuan thiét k€, thi cong va nghiém thu;
TCVN 11823-2017 Tiéu chuan thiét ké cau dudng bd.
TCVN 13346:2021 Céng trinh phong chdng dat sut trén dudng 6 t6 - Yéu cau khao sat va thiét ké;
TCVN 4054:2005 Buong 6 td — Yéu cau thiét ké;
TCVN 9861:2013 Cdng trinh phong chéng dat sut trén duwdng oto — Yéu cau khao sat thiét ké;
TCVN 4055:2012 Tiéu chuan qudc gia vé t6 chirc thi cong.
H® Chat, Doan Minh Tam (1985), S6 tay phong ho va gia c6 nén duwdng, Nha xuat ban GTVT.
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Phan Trudng Phiét (2001), 4p lwc dat va twong chan dat, Nha xuat ban xay dung.
Nguyén Sy Ngoc, 6n dinh bo déc, Trwong Dai hoc GTVT, 2003.

Whitlow, R. Co hoc d4t, tap Il, NXB Gido duc, Ha Noi, 1997.

BS 8081:2015 Code of practice for groute anchors. Neo trong déat.
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Ung dung clr van thép kiéu mi chong thAm ban day cong trinh cdng
ngan triéu va dap dang

Application of Hat-type steel sheet piles in bottom water-stop wall for tidal sluice gates and
weirs

Higashi Masaya
Céng ty TNHH Nipponsteel Viét Nam. E-mail: higashi.ah5.masaya@vn.nipponsteel.com

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

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

Nguyén Thi Thuay
Céng ty TNHH Nipponsteel Viét Nam. E-mail: nguyen.c67.thuy@vn.nipponsteel.com

Abstract: In the context of climate change, sea level rise (enhanced by subsidence), saline intrusion and
continuously increasing tides, provinces in particular and Vietnam in general are facing many big
challenges. To ensure water source regulation and prevent from tides, many sluice gate and weirs projects
have been and are being built. In these barrier and weir projects, it is required to have a waterproof wall
structure made of steel sheet piles installed to cut off the seepage flow in the ground below the bottom
slab of the work. Steel sheet piles are metallurgical and shaped by hot rolling method and because steel
sheet pile walls are created by connecting single piles together by symmetrical left-right junctions, so it is
hard for groundwater to leak through the junctions, which is the case with concrete sheet pile products
and other products cannot. Hat-type steel sheet pile is hot-rolled steel sheet piles and is manufactured
using the long-standing metallurgical technology of Japan's Nippon Steel Corporation to help ensure good
and reliable steel quality. In addition, with an effective width 2.25 times larger than traditional Larsen piles,
hat-type steel sheet piles help save material costs and shorten construction time. Hat-type steel sheet pile
product has better water-blocking ability than similar products because the number of joints (junctions)
are reduced, tight, helping to significantly reduce water leakage. Currently, Hat type steel sheet piles have
also begun to be used in the water-stop wall of the bottom slab for a number of tidal - saline intrusion
prevention projects and weirs. This article presents the properties of hat-type steel sheet piles and its
specific applications in sluice gate and weir projects in Vietnam.

Keywords: Hat type Steel Sheet Pile; sluice gate and weirs; tidal-saline intrusion prevention; water-stop
wall; water leakage.

Toém tat: Trong tinh trang bién ddi khi hau, nwdc bién dang, sut 1tn dia hinh, xam nhap man, triéu cwdng
tang cao va lién tuc, d6i vai cac tinh thanh, khu vuc gidp bién ndi riéng va toan Viét Nam ndi chung dang
ddi mat véi nhiéu thach thic 1on. DE dam bao diéu tiét ngudn nwdc va ngan chin triéu cwdng, rat nhiéu
du an céng ngan triéu, ngdn xam nhap man da va dang dugc xay dwng. Trong cac cdng trinh cdng, dap nay
bat budc phai cé két cau tudng chdng tham bang cir van thép, ching dugc déng xudng dé cat dong tham
trong nén dat dwdi chan cong trinh. Vi clr van thép duoc luyén kim va tao hinh bang phuong phéap can
néng va tuwdng clr van thép lien khéi duwoc tao thanh bang cach lién két cac coc don véi nhau bdi cac tai
khda d6i xirng trai-phai, do d6 nudc khé cé thé ri qua céc tai khda didu ma céc san pham coc clr bé tong
va cac san pham khdac khéng lam dugc. Clr van thép kiéu mii 13 loai clr van thép cdn ndng va dugc san xuat
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bang cong nghé luyén kim lau doi cla tap doan Nippon Steel Nhat Ban gitp dam bao chat lwgng thép tot
va tin cdy. Ngoai ra, vdi chiéu rdong hiéu dung gap 2.25 lan so vdi clr Larsen truyén théng clr van thép kiéu
mii giup tiét kiém chi phi vat va rut ngan thoi gian thi cong. San pham cir van thép kiéu mii cé kha ndng
chan nudc tét hon so véi cac san pham cung loai vi tai ndi dong nhat, kin khit, gidm s& luvgng tai ndi gitp
giam su rd ri nwdc mot cach dang ké. Chinh vi thé clr van thép kiéu mii cling da bat dau duoc dp dung vao
hang muc chéng thd&m ban ddy cho mot s6 cdng trinh cong ngan triéu, ngan xam nhap man, dap dang tai
Viét Nam. Bai viét nay trinh bay nhitng dac diém veé loai clr van thép ban réng kiéu mii va &rng dung cu thé
cla né trong cac du an cng, dap dang tai Viét Nam.

Tw khoa: Coc van thép kiéu mii; cdng ngan triéu, ngdn xdm nhap méin; tudng tudng chéng tham); ro ri

nudc.
O
ES
W
»
@
| | <A [ 1
' 2 [ o £ 1 — ‘r-g;‘r Wrﬂ*.
v b =
Clrvan thé/p/ =g L %
chéng tham
|

Hinh 1. Mé td ctr chéng thdm dwdi chdn céng trinh céng/dép

Gidi thiéu clr van thép ki€u mii va wu diém
Clr vén thép kiéu thong thuong (kiéu chir U) va clr van thép kiéu mi dugc thé hién trong Hinh 2.

Clr van thép kiéu chit U phé bién trén thi trvdng hién nay la cir Larsen IV cé chiéu rong 1a 400 (mm). Tai
néi cha ctr van thép loai nay la doi xirng trai - phai nén yéu cau thi cdng cac cay clr ludn phién dao chiéu
nhau.

Trong khi d6, ctr van thép kiéu mii cé chiéu rong la 900 (mm), va tai n6éi chi nam tai mot bén. Do vay,
khi tinh trén mét vudng tudng clr, néu st dung clr van thép ki€u mii cé thé gidm sb luvgng cay clr, giam
thoi gian thi cdng déng va nhd cr, khéng phai dao chiéu trong qua trinh thi céng.

Ngoai ra, tai ndi ciia Cir kiu M{ ¢6 tinh déng nhat va kin khit hon so v&i cir Larsen thong thwdng nén
kha ndng ngan ro ri nwdc 1a tét hon, mat khic s6 lvong cdy cir giam ddng nghia vdi s lugng tai ndi cling
giam diéu nay giup giam dang ké rdi ro ri nwdc qua twdng cir.

Trong cadc du an cdng, dap ngudi ta thudng st dung clr van thép (kiéu U) chd yéu la ctr Larsen IV dé lam
tudng cr chéng tham ban day nham cat dong tham.

Tuy nhién, trong nhitng nam trd lai day, cr van thép kiéu mii d3 va dang dan thay thé cho clr Larsen IV
truyén théng vi cac vu diém vuot trdi cda né.

Vidu (xem bdng 1): Trén mét tuyén tudng clr 100 mét s6 lugng cir Larsen [V 13 250 cay dai 12 mét (khéi
lwgng 228 tan) nhwng véi clr ki€u mii chi can 111 cay 12 mét (khai lwgng 115 tan), thay duoc rang khoi
lvgng va sé lugng coc giam 50% khi sir dung clr van thép kiéu mdi.
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Larsen IV

Kiéu Mii

Hinh 2. Ctr vdn thép kiéu U (bén trdi) va

Cir véin thép kiéu mii (bén phdi) Hinh 3. So' hoa ctr vdn thép kiéu U va kiéu mii

Bdng 1. So sdnh giira cir kiéu U (Larsen IV) va ctr kiéu Mii NS- SP-10H™

Tiéu chi Cur kigu U (SP-1V) Cir kiu M (NS-SP-10H)

Hinh dang s/ N BN
Khoi lwong don vi trén 100 mét 5 o 5

2 1A > O,
d3i tuong cir (1] 18) 190 kg/m?(100%) 96kg/m? (50%)
S0 lugng curtrén 100 met dai 250 ctr (100%) > 111 cir (45%)
tuong clr (ty l€)
Thoi gian thi cong tinh todn cho . o . o
100 mét dai tudmg cir ' 14 ngay (100%) > 9 ngay (65%)

1 Tiéu chuén dinh murc chi phi Nhat Bén (Chuwong 6. Thi céng hang muc tam 2021)
*2Tap doan thép Nippon ddnh gid chdt lwong sén phdm cua chung téi. Tép doan thép Nippon khéng chiu
trdch nhiém vé két qua cua viéc st dung théng tin nay.

Pac tinh ky thuat ctr van thép kiéu mii
Clr van thép kiéu mii dwoc sir dung lam tuwdng chan tam thdi hodc vinh clru. Ctr van thép kiéu mii cé 4 loai
(Hinh 3) v&i cac ddc treng mat cat dugc thé hién trong Bang 2, dugc lwa chon tly thudc vao cac diéu kién
thiét k& nhu chiéu cao cla tudng chan va diéu kién dia chat.

Riéng cho céc hang muc chéng thadm ban ddy céng loai NS-SP-10H 13 loai dwoc khuyén nghi dp dung vi
tinh tiét kiem ma né mang lai nhw d@ cip & vi du bén trén.

NS-SP-10H  NS-SP-25H 1 Bédng 2. Bdc trurng mdt cdt cir vdn thép kiéu Mii
— / \ Khdi
/ N 2 / \ 8 Mémen | Mddun °!
S L / A\ A . s vy g lwgng
v . i St - Phan loai guan tinh | mat cat don vi
(em*/m) | (cm3/m) '2
: (kg/m?)
NS-SP-45H »  NS-SP-50H o
7 3 1 7 A} ' NS-SP-10H 10,500 902 96
/ \ / % NS-SP-25H 24,400 1,610 126
) " L 1%.:_.;:?’ » \_a NS-SP-45H 45,000 2,450 163
. : NS-SP-50H 51,100 2,760 186

Hinh 4. Cdc loai cir vdn thép kiéu Mii
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Bién phap thi cong ctr van thép kiéu mii
Hién nay, phwong phdap thi cong clr van thép vao hang muc chéng thdm ban ddy cé thé dung cac loai bua
nhu bda rung hodc bda thuy lyc (Hinh 4 va hinh 5).

Dung coc dan dé dua clr dén do sau thiét ké va 13p dung khung dan huéng dé ddm bao cir khong léch
ra khoi tim hang clr.

Hinh 5. Thi c6ng ctr chéng thdm tai C6ng ngdn Hinh 6. Thi c6ng ctr chéng thédm tai dw dn Céng
triéu Pau Sdu — Cén Tho bdng bua rung Vam Long Hué - Bén Tre bdng bua rung

Bién phap thi cong clr ki€u mii twong tw nhuw thi cdng clr van thép thong thudong
Duédi day xin chia sé bién phap thi céng clr ki€u mii trén sdng va cac budc chi tiét nhu sau:
B1: Lap duwng hé san dao dinh vj coc
e Chuan bi may mdc thiét bj thi cdng can thiét
e Dichuyén hé xa lan vao vj tri déng va neo chac chdn bing cac mo neo cla xa lan
e Dodng céc coc cla khung dinh vj vao céc vi tri d3 dugc xac dinh trwdc bang may kinh vi
e Gac cac thanh ngang va lién két cac nut bang duwong han
B2: Ddéng clr chdng tham day cdng
e Chuan bi may mdc va thiét bj thi cong can thiét
e Dichuyén ha xa lan vao vj tri déng va neo chac chan bang cac mé neo cla xa lan
e Dinhvjtimcl
e Cau dung coc vao vij tri dong trong khung dan huéng
Trong qud trinh déng coc, dung ctr dan dé duwa coc dén cao do thiét ké.

Mot sd dw an da ap dung clr ki€u mii NS-SP-10H vao hang muc chéng tham tai Viét Nam
DU’ AN CONG NGAN TRIEU PAU SAU, CAN THO'

Clr van thép kiéu Mii dugc irng dung vao lam tudng chéng thdm ngdn dong chdy ngam cla nuwdc trong
dat phia dudi ban day cong.

Chiéu dai coc van thép ki€éu mii chdng thdm dai 12m tai phan than céng va 18m tai vj tri 2 bén mang
cong. Bua 60kw dugc gan vao ciu 60t dirng trén xa lan 500t dé thi cong clr kiéu md.
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M6t s6 hinh anh thi cong

Hinh 8. Tai néi cir ma kin khit

—

— . - — e S,

DU’ AN DAP DANG HA LUU SONG TRA KHUC, QUANG NGAI

Ctr van thép kiéu Mii dugc rng dung vao lam tudng chéng thdm ngdn dong chay clda nuwdc ngam trong
dat phia duéi ddy dap. Chiéu dai coc van thép kiéu Mii chéng tham dai 14m, miii coc dugc cdm vao |ép
dat sét cach nudce. Coc van thép ki€u Mi duoc thi cong trén toan bd chiéu dai than dap (Xap xi 1040m,
1153 coc van thép)

M®ét s& hinh anh thi céng

B

Hinh 10. Cir Mii tai cong truong |

DU’ AN HOAN THIEN HE THONG THUY LO'I BAC, NAM BEN TRE (Giai doan 1 - 11 céng)

Clr vén thép kiéu mii dugc rng dung vao lam tudng chéng tham cat dong chay ngam cta nudc trong dat
phia dudi ban day céng. Chiéu dai coc van thép kiéu mii chéng tham dai tir 9m dén 20m. Bua 45kw dén
60kw dwoc gan vao cau tir 35t dén 60t dirng trén xa lan 200t dén 500t dé thi cong ctr ki€u mii cac loai.
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M6t s6 hinh anh thi cdng cir chéng tham “Céng Vam Cai Doc”

7/ AN
Hinh 13. Thi céng ctr chéng thdm NS-SP-10H  Hinh 14. Mt bdng thi céng ctr chéng thdm trén song
(khung mau do) (khung mau do)

M6t s6 hinh anh thi cong cir chéng thim “Céng Vam Dinh Binh”

£ .. = =

Hinh 15. Thi céng clr chdng thdm

w

NS-SP-10H Hinh 16. Cir dwoc cau 13p vao vi tri thi cong
(khung mau do) (khung mau do)

Thay loi két

T xua dén nay, clr van thép da duoc irng dung phd bién trong cdc cdng trinh xay dwng. Trong nhitng ndm
tré lai day khd ndng &rng dung cuda clr van thép ngay cang tang, ching dugc &ng dung vao nhiéu hang muc
chan nwdc, ddm bao cat dong tham qua ddy cong trinh gitp phat huy hiéu qua cong trinh. Clr van thép
ki€u mii véi chiéu rong hiéu dung 900mm gitp giam khdi lwgng, thoi gian thi cdng va chi phi dang ké khi
so sanh véi clr Larsen truyén théng. Hon thé nita véi wu diém 13 clr cdn ndng véi cdng nghé luyén kim 13u
doi tir Nhat Ban, clr vén thép kiéu mii véi tai ndi dong nhat va kin khit gitip hiéu qua chéng tham t6t hon
s0 V@i cdc san pham cung loai. Viéc 4p dung clr van thép ki€u mii vao hang muc chdng thdm ban déy cho
céc cong trinh cong ngan triéu —xam nhap man, dap dang nhirtng ndm tré lai day cho thay sy hiéu qua rd
rét ma ching mang lai. Thong qua bai viét nay, mong rang san phdm mdi nhu cir van thép kiéu mii s& duoc
phé bién réng rai trong cac cdng trinh xay dung tai Viét Nam, tir do, c6 thém nhiéu nhitng thong tin, kinh
nghiém tich Ity dé& gdp phan hudng dén phét trién bén virng, hién dai nganh xay dwng
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Tiéu chuan tham khao

Masaya, H. et al (2023) Kinh nghiém thi cdng clr van thép kiéu mii trong diéu kién dia chat dat sét cirng.
VSSMGE Bulletin No.5, Thang 11-2023, Hanoi.

TCVN 9860:2013 K&t cau clr van thép trong cong trinh giao théng - Yéu cau thiét ké

TCVN 9685:2013 Clr van thép can néng

TCVN 9686:2013 Clr van thép can néng han duwoc
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GOC QUOC TE

Nhat ky DKT quéc té

International Geotechnical Diary

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

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

Su kién n6i bat méi dién ra

Céc hdi nghi, hdi thao dia k{ thuat quéc t& dién ra déu dan trong thoi gian qua. Trong bai viét nay, cac
tac gid xin dwoc gidi thiéu hai héi thdo qudc té chuyén nghanh trong nlra cudi nam 2024 ma tac gia truc
ti€p tham du.

Hoi nghj Chau Au 1an th 18 vé co hoc dat va BKTCT (18t European Conference on Soil Mechanics and
Geotechnical Engineering) dién ra tir 26 dén 30.08.24 tai Lisabon — B& Dao Nha. Day 1a mdt trong nhitng
Hoi nghi qudc té I&n nhat thudc ISSMGE duoc té chirc bdn ndm mot [an. Nam nay, 18 ECSMGE do Hoi DKT
B6 Dao Nha chu tri, cé chd dé “Nhirng thach thirc cda DKT ddp &ng nhu ciu hién tai va cip nhat cla xa
hoi” d3 dién ra thanh cong t&t dep. HOi nghj [An nay thu hat dwoc su chd y clia déng ddo cla gidi chuyén
mon tai cac nudc chau Au néi riéng cling nhu trén qudc té€ néi chung. Sdu chd dé trong Hoi nghi gdm sau
[inh vwe:

1) Nhirng phat trién mai trong thiét ké& két cau (New developments in structural design);

2) Nguy hiém dia chat (Geohazards);

3) Phan tich rdi ro va danh gid an toan (Risk analysis and safety evaluation);

4) Cac phuwong phap két cdu mdi va hién tai (Curent and new construction mothods);

5) Moi treong, nwdc va nang lugng (Environmen, water and energy);

6) Tam nhin thé gidi thanh phd twong lai (Future city world vision). Trong méi linh virc, cac bai gidng
keynote dugc cac gido sw dau nganh trinh bay. Bén canh dé, mét bai giang vé “State of the art” cling duwgc
cac dién gia tré thuc hién. Hoi nghi cling 1a co hoi dé cac tiéu ban ki thuat ctia ISSMGE TC hop mit.

Hoi nghi chuyén dé [an th ba vé nhitrng ti€n bo trong ki thuat ngoai khoi, Viét Nam — VSOE (The 3™
Vietnam Symposium on Advances in Offshore Engineering) dién ra tir 12 d&n 13.12.24 tai PH Xay dwng Ha
N&i. Sau khi hoi thdo [an thir hai bj gian doan va chi dwoc t6 chirc véi qui md nhéd do dnh hudng cla dai
dich Covid, héi thdo [an nay lai thu hit dugc sy quan tdm déng ddo cla gidi chuyén mdn trong va ngoai
nuwdc. Tong cdng d3 cé hon 120 bai bdo cdo tir 20 qudc gia giri tham dy. Hoi thao [An nay duoc td chirc
trong béi cdnh cac dy an dién gid ngoai khoi tai Viét Nam dang bi dinh tré. Pay 1a co hoi tét dé cac nha
dau tw, cac nha chire trach cling nhu gidi chuyén gia thao luin vé nhirng thach thirc va co hdi cu thé tai
khu vye Chau A - Thai Binh Dwong, ciing nhu co hoi dé cac bén trao d6i chuyén mon va kinh nghiém toan
cau. Thdng qua mot chuong trinh toan dién bao gdm cac bai gidng clia mdt s6 chuyén gia dau nganh, cac
phién hop ki thuat va cac cudc thdo ludn nhdm, cac bén tham gia d3 cd co hdi ti€p can cac nghién ciru tién
ti€n va cdc tinh hudng thuc té vdi nhitng &rng dung tién bé maéi nhat trong linh vee dién gié ngoai khoi.
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Lich cac sw kién hoi nghi, hoi thao sap téi

Cac hdi thao khoa hoc nghanh dia kj thuat dién ra trong thoi gian sap téi duwoc dua tin va cap nhat déu
dan trén trang Web cha hdi ISSMGE. Trong danh sach duéi day la mot sé hdi nghi, hdi thao tiéu biéu dwoc
chon loc t¥ qui | ndm 2025 d&n hét nira dau ndm 2026, trich dan tir trang web cla ISSMGE
(www.issmge.org). Thong tin chi tiét c6 thé dwoc cdp nhéat trén trén website cha nha té chirc.

Thoigian | Su kién Noi diénra
14.01 - 4th International Conference on ACE (Architectural, Civil, South Korea,
17.01.2025 | and Environmental) Forensic Engineering, (ICACEFE). bit.ly/ACEforensic2025
Webinar on “Innovation and Challenges in Geotechnical (duwong link dang ky tham gia mién
Engineering” section phi)
14.04. - International Conference on Advances in Structural and Hurghada, Ai Cap
17.04.2025 | Geotechnical Engineering https://icasge.conferences.ekb.eg
(Hoi nghj qudc té vé nhirng tién bo trong két cau va dia ki
thuat)
27.04. - Pan Mediterranean Geotechnical Engineering Conference | Beirut, Li Bang
30.04.2025 | (H6i nghi dia ky thuat cong trinh Khu vire Dia Trung Hai) http://pmgec-leb.com
28.05 - 2nd Southern African Geotechnical Conference Durban — Nam Phi
30.05.2025 | (H6i nghi dia k§ thuat Nam Phi lan 1) https://www.sagc2025.co.za
09.06. — The 5th International Symposium on Frontiers in Offshore | Nantes, Phap
13.06.2025 | Geotechnics (ISFOG) https://isfog2025.univ-gustave-
(H6i thdo chuyén dé quéc té [an thi 5 vé bién gidi trong eiffel.fr
dia ky thuat ngoai khoi (ISFOG))
11.06 - 6th International Conference on Environmental Vigo, Tay Ban Nha
14.06.2025 | Geotechnology, Recycled Waste Materials, and https://egrwse2025.webs.uvigo.es
Sustainable Engineering
(H&i nghi qudc té [an thir 6 vé cdng nghé dia chat moi
trudng, vat liéu thai tai ché va ky thuat bén virng)
17.06 - International Conference on Energy Geotechics 2025 Paris, Phap
20.06.2025 | (H&i nghi qudc té vé dia k§ thuat nang lwgng 2025) https://icegt25.sciencesconf.org
01.07. - Fifth International Conference on Geotechnical Saint Petersburg, Nga
03.07.2025 | Engineering-lraq (5ICGE-Iraq) and Third International https://icge.tech
Conference on Engineering Science and Energy (3ICESE)
(H&i nghi qudc té [an thi nam vé dia ki thuat-lraq (51CGE-
Irag) va hdi nghj quéc té 1an thi ba vé khoa hoc ki thuat
va nang lvgng (31CESE))
24.08. — 9th International Symposium for Geotechnical Safety and | Oslo, Na Uy
27.08.2025 | Risk https://www.isgsr2025.com/
(H6i thdo chuyén dé quéc té [an thir 9 vé an toan va rdi ro
trong dia ky thuat)
28.09 — 3rd International Workshop on Landslides in Sensitive Quebec, Canada
02.10.2025 | Clays http://www.iwlsc2025.ca
(Hoi thdo quéc té [an thi 3 vé sat |6 dat trong dat sét nhay
cam)
07.10 - Geotech Asia 2025 Goa, India
10.10.2025 | (H&i nghi Dia ki thuat chau A 2025) https://www.geotechasia.org
20.10. - DFI 50th Anniversary Conference on Deep Foundations Nashville, Hoa ki
23.10.2025 | (Héi nghi ky niém 50 ndm DFI vé mdng siu) http://www.dfi.org
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23.10. - 5th AsRTC6 “Urban GeoEngineering” Symposium Dai Bac — Pai Loan

24.10.2025 | (H&i nghi chuyén dé "K§ thuat dia chat d6 thi" AsRTC6 [an | https://www.asrtc6urbangeoengin
thir 5) eering2025.com/index.html

04.12. - 17th International Conference on Geotechnical Lahore, Pakistan

05.12.2025 | Engineering & 8th International Symposium on Natural http://www.17icge-8isg.com
Hazards
(H&i nghi qudc té [an thir 17 vé dia ki thuat va hdi nghi
chuyén dé qudc té [an thi 8 vé thién tai)

14.06. — 21st International Conference on Soil Mechanics and Viena, Ao

19.06.2026 | Geotechnical Engineering https://www.icsmge2026.org/en
(Hoi nghj quéc té 1an thir 21 vé co hoc dat va dia ky thuat)

06.08. - 12th International Symposium on Field Monitoring in Indore, An Do

10.08.2026 | Geomechanics 2026 https://isfmg2026.com/
(Hoi thdo chuyén dé quéc té& 1an thir 12 vé quan tric hién
trudng 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
(H&i nghi qudc té vé nhirng ti€n bd va d6i méi trong k§
thuat dat yéu 2026)

16.09. — Fourth international Symposium on Geotechnical Athens, Hy Lap

18.09.2026 | Engineering for the Preservation © Monuments and https://tc301-athens.com
Historic Sites
(Hoi thdo chuyén dé quéc té [an thi tw vé dia k§ thuat bao
tén di tich va di tich lich st)

13.10. - 6th International Conference on Information Technology Oslo, Na Uy

16.10.2026 | in Geo-Engineering T6 chirc: NGI

(Hoi nghj qudc té [an thir 6 vé cong nghé théng tin trong
ky thuat dia chat)
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Hoat déng cta cac hdi vién VSSMGE tai cac tiéu ban ki thuat (TC) cia ISSMGE

(https://www.issmge.org/committees/technical-committees)

Trong ndm 2024, s lugng hdi vién qudc té cha VSSMGE tham gia ISSMGE tang lén 85 ngudi, nghia 13
tang 183% so v&i khi VSSMGE gia nhap ISSMGE vao nam 1985 (30 ngu¢i). Dwdi day la danh sach 85 hoi
vién qudc té ndm 2024 cla Hoi ta VSSMGE.

International Society for Soil Mechanics and
Geotechnical Engineering

Société Internationale de Mécanique des \<U>/
Sols et de la Géotechnique

VIETNAM SOCIETY FOR SOIL MECHANICS AND GEOTECHNICAL ENGINEERING

ISSMGE MEMBERSHIP 2024

Family name Initial Family Name Initial
1 | Bach Vu Hoang Lan 21 | Hoang Viet Hung
2 | Bui Dinh Nhuan 22 | Huynh Thanh Binh
3 | Bui Van Truong 23 | Le Viet Hung
4 | Bui Truecng Son 24 | Le Thiet Trung
5 | Cao Van Nghia 25 | Le Thu Hanh
6 | Dang Hong Lam 26 |[Le Hong Quang
7 | Dao Trieu Kim Cuong 27 | Lu Trieu Duong
8 | Dinh Quang Thanh 28 | Mai Dang Mhan
g Dinh Quoc Dan 29 Mai Trieu Quang
10 | Do Minh Duc 30 | Ngo Thi Thanh Huong
11 | Do Huu Dac 31 | Nguyen Anh Dung
12 | Do Tuan Nghia 32 | Nguyen Bao Viet
13 | Doan Dinh Hong 33 MNguyen Chau Lan
14 | Duong Thai Phan 34 | Nguyen Cong Giang
15 | Duong Vinh Mhieu 35 | Nguyen Duc Manh
16 Higashi Masaya 36 | MNguyen Hoang Ha
17 | Ho Duc An 37 | Nguyen Manh Trueng
18 | Hoang Nguyen Mgoc 38 | Nguyen Manh Tuong
19 | Hoang Phuong Tung 39 | Nguyen Minh Hai
20 | Hoang Thi Lua 40 | Nguyen Minh Son
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Family name | Initial
41 | Nguyen MNgoc Bao
42 | Nguyen MNgoc Thanh
43 | Mguyen Phuong Dong
44 | Mguyen Quang Tuan
45 | Mguyen Quy Huy
46 | Mguyen Thanh Dat
47 | Mguyen Thi Thuy
48 | Mguyen Thi Tuyet Trinh
49 | Mguyen Tien Dung
50 | Mguyen Trung Kien
51 | Mguyen Tuan Dung
52 [ Mguyen Van Hoan
53 | Nguyen Van Phang
54 [ Mguyen Viet Hung
55 [ Mguyen Xuan Truong
56 | Mguyen Cong MNghia
57 | Mguyen Quoc Khanh
58 | Mguyen Thanh Quang
53 | Nguyen Van Duc
60 | Mguyen Viet Tuan
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Family name | Initial
61 | Mguyen Thanh Chi
62 | Pham Huy Giao
63 | Pham Mgoc Thang
64 | Pham Quang Tu
65 | Pham Quoc Dung
66 | Pham Thanh Mam
67 | Pham Viet Khoa
68 | Pham Thai Binh
69 | Phan Huu Duy Quoc
70 | Phan Khac Long
71 | Phung Duc Long
72 | Su Minh Dang
73 | Ta Cong Thanh Vinh
74 | Tran Huy Hung
75 | Tran CQuang Dat
76 | Tran Thi Thanh
77 | Tran Thu-Hang
78 | Tran Tuan Anh
79 | Tran Van Tuan
80 | Tran Tan Van
81 | Trinh Minh Thu
82 | Truong CQuang Manh
83 |Wu Ba Thao
84 | Vu Anh Tuan
85 | Wuong Van Thanh
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Trong nam 2024, VSSMGE c6 20 hdi vién tham gia vao 19 Tiéu ban k{ thuat (Technical Committee) cla
ISSMGE, xem danh sach dudi day.

DANH SACH THANH VIEN CAC TC CUA VSSMGE, NAM 2024

TC Ti€u 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 Birc Long, D6 Tuan Nghia, Ddng 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 HoNng Lam
TC106 Unsarturated Soils Hoang Viét Hung, Nguyén Minh Hai
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, D6 Tuan Nghia
TC209 | Offshore geotechnics Lé Viét Hwng, Doan Binh Hong, Nguyén Viét Hwng
TC211 Ground improvement Tran Huy Hung, Nguyén Birc Manh
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 Ngb T. Thanh Hrong, Pham Thai Binh, Phung Blc
Long
Téng: 19 Tdng: 20 Hoi vién, Tong sd nguwdi/TC: 38

Chu thich: Trong danh sach nay, tén mau xanh la thanh vién duwgc dé clr (nominated member), con tén
mau den 13 coresponding member. M&i mot hoi thanh vién quéc gia chi dwoc dé clr 2 thanh vién
nominated member tai 1 TC.

Céc tiéu ban thudng t6 chirc hop mat cac thanh tir mot dén hai lan trong ndm (phan 1&n hop truc tuyén)
dé I&n ké hoach hoat dong trong ndm. V&i s6 lwong mdi tiéu ban khoang 60 dén 100 thanh vién dén tir
cac qudc gia khac nhau, ndi dung hoat ddng cla cac tiéu ban gdm cé:

e Phdi hgp nghién clru, cdng bd bai bdo khoa hoc;

e T6 chirc Webinar;

e Dua ra cdc van ban hudng dan trong linh viuc chuyén mon;

e T4 chirc hoi thao (Special sessions);

e Modi Keynote Lecture;

e HO tro review cho cdc bai tai hoi thdo cling nhu bao chuyén nganh.
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Tin van qudc té cta ISMGE trong 2024

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

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

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

84


https://www.issmge.org/publications/issmge-bulletin/vol-18-issue-1-march-2024
https://www.issmge.org/publications/issmge-bulletin/vol-18-issue-2-june-2024
https://www.issmge.org/publications/issmge-bulletin/vol-18-issue-3-september-2024

an Ban Tin Hi « VSSMGE Buletin

H6i vién VSSMGE tham du HOi nghi quéc té vé coéng nghé ha coc
Press-in (ICPE2024) tai Singapore va dat Giadi thudng Bai bdo cao tét
nhat HOi nghi

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

Hoi nghi qudc t& [an thir 3 vé cdng nghé ha coc Press-in (ICPE2024) dugc t6 chirc tir ngay 03 dén ngay
05 thédng 7 ndm 2024 tai Dai hoc Quéc gia Singapore do Hiép hdi coc Press-in quéc té, Hoi Pia ky thuat
Singapore va Hoi Xay dung ham va céng trinh ngdm phéi hop t6 chirc. Chl dé cla Hoi nghi ICPE2024 13
“The Superiority of Press-in Piling towards Suistainable Construction in Tackling Climate Change for
Infrastructure Development” (tam dich la Tinh wu viét ca cdng nghé ha coc Press-in ddi vdi xay dung bén
vitng dé (rng phé vdi bién d6i khi hau trong phat trién ha tang). Hoi nghi ICPE2024 d3 thu hat hon 200 nha
khoa hoc va cac ky sw hang dau vé cdng nghé ha coc Press-in dén tir 17 qudc gia vdi 64 bao cdo khoa hoc
dugc chap nhan tai Hoi nghi.

HG6i nghi ICPE2024 la co hdi quy bau cho cdc nha khoa hoc, cdc nha xay dung tir nhiéu qudc gia trén thé
gidi tdi chia sé nhirng két qua nghién clru, nhirng cdng nghé mdi nhat lién quan dén cong nghé thi cdng
coc Press-in, gép phan quan trong vao sy phat trién clia cong nghé Press-in.

ICPE -

The Third Thternational Conference on
“Press-in Engmeermg 2024

£ ks = LF _f e Potential Use of Press-m Method nrth

- - = Offshore Renewables Indust =

NN 3. 5 July 2024 “.l 3| ‘ 3 = : : _F"_m‘gs'sor ofSubsurface Engineerin
University Town, National University omegapbre S s pnnf‘-?al = =

S : ntroduction 1/5 2 =
What is sheet pile foundation (SPF) 7 invesctent Monopile Design — PISA |

Ref) Nishioka et al (2010) e

1] .
@ | Dt
i h
t!
’ 13 & r .
Shallow Foundation (SF) Sheet Pile Foundation (SPF) . . ,L :7 F
+ Main features of SPF =4 '?

» Reduce construction cost and time compared to SF.
’P Large and heavy consmlchon machines are not required.
e of existing foundation structures.

> Can be applied to the ground where SF <annot be appled.

h%"-« .
A\

M6t s6 hinh anh tai HOi thao
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Tham quan hién trudng vé cdng nghé Press-in tai ICPE 2024.

Tham du Hdi nghi ICPE2024 tai Singapore, vé phia Hoi Co hoc dat va Dia kj thuat cong trinh Viét Nam
(VSSMGE), ¢6 sw tham dy cGa PGS.TS Vii Anh Tuan - Phé Téng thu ky VSSMGE (hién |a Gidng vién cao cap
tai Hoc vién K{ thuat quan sw). PGS.TS Vi Anh Tudn d3 trinh bay bdo cdo vdi tiéu dé “Press-in technology
to recover capacity of bridge pile foundation and application prospect in Vietnam” (tam dich la Cong nghé
Press-in gitp khoi phuc strc chiju tai cda méng coc cdu va tiém ndng rng dung tai Viét Nam). Bai bdo cdo
nay d3 vinh dy duwoc HOi dong khoa hoc clia HOi nghi ICPE2024 trao Gidi thuwdng Bai bdo cdo tot nhat Hoi
nghi.

OF————7 Jent : )\‘@:ﬂs

R
>

s
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4
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The Third International Conference on Press-in Engineering
3-5 July 2024, Singapore
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Phuwong phap don gian hda FE tinh todn nén moéng két cau ngoai khoi
chiu tai trong dong - Ap dung cho coc Monopile

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

Phung Blrc Long
Héi Co Hoc Bét va bja Ky Thudt Céng Trinh Viét Nam. E-mail: phung.long@gmail.com

Nang lwong tai tao dang phat trién manh mé & nhiéu noi trén thé gidi nham thay thé& cho cac ngudn ning
lvgng truyén théng dé gidm tac dong tdi moi trudng. Dién gid ngoai khoi (OWT — offshore wind turbines)
ngay cang dwoc dau tw 1én. Trong céc loai nén mdéng cho céc dy dn OWT, mdng coc don dudng kinh 1én —
monopile dwoc st dung nhiéu nhat va chiém trén 75% (Doherty and Gavin, 2012).

Phuwong phap tinh todn todn coc chju tai trong ngang van dwa nhiéu vao phuong phap ban thue nghiém
ké t&i phan luc ngang p-y (API, 2003; DNV, 2016). Tuy vay phuong phap nay phu hop véi céc loai coc manh.
Gan day phuong phép tinh todn cé ké tdi nhiéu hon céc phan luc téi coc dé phu hop véi coc monopile
(Burd et al., 2020b, 2020a; Byrne, B. W. et al., 2020) nhung chi dp dung va&i tai trong tinh. Viéc tinh toan
tai trong dong ngay cang st dung nhiéu cidc phuong phép tinh FE (Pisano et al., 2024) tuy nhién khi s&
lwong tai trong 13p/ déng Idn nhu séng hay dong chay tac dong 1én monopile, van la thir thach véi da s
cac phan mém hién nay do thdi gian tinh todn |&n va d6 én dinh. NGI d@ xuat phwong phap cé thé ké téi
anh hudng cda tai trong dong trong phan tich bai toan tinh khi dung phwong phéap phan tl&r hiru han (FEA)
st dung mo hinh UDCAM (undrained cyclic accumulation model) (Jostad et al., 2014), cé thé gitp tinh todn
dugc cho coc monopile dudi tdc ddng cla sd luvgng lugng tai trong 13p. V@i nén cat ¢ thé sir dung moé
hinh thodt nwdc khong hoan toan PDCAM (partially drained cyclic accumulation model) (Jostad et al.,
2023).

0.2

-

log,4(N)

time
Hinh 1. Bién dang cdt trung binh va Igp dwdi téi  Hinh 2. MGi lién hé ing sudt bién dang dudi diéu
trong trung binh va Idp (Jostad et al., 2014) kién DSS trén biéu dé duong déong murc (Jostad et

al., 2014)

M hinh UDCAM dugc tich hop trong cac phuong tinh todn dung phuong phap FE dwoc dé xuat bdi NGl
(Jostad et al., 2014). Di¥ liéu dau vao I3 tai trong ddng va céc biéu d6 vé dudng cong rng suat hodc chuyén
vi ’ng véi s6 lwong tai trong trong 13p cla nén dat. Cac biéu d6 duoc xay dung duwa trén tng x&r cla mau
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dat khong thoat nuwdc dudi tai trong 13p trong thi nghiém ba truc (TC) va cat truc tiép (DSS). Ung x& cla
dat dudi tai trong dong duoc xay dung bién dang cdt trung binh (ya) va déng (y¢y) phu thudc vao sé lvgng
tai trong lap (N), Hinh 1. Céc biéu d6 duwdng déng mirc (rng sudt (bao gdbm tng suat trung binh t, va l3p tcy)
— bién dang thé hién maéi lién hé gitta ya, Yy, Ta, Tey Va N cho thi nghiém DSS thé hién vi du & Hinh 2.

Lich st tai trong déng theo thoi gian (load history) dwoc phan tach thanh cac gdi tai trong ng véi s6
lwong 13p lai (Hinh 3). D& xdc dinh mirc d6 suy gidm cua nén dat dudi tai trong 13p (cyclic degradation),
anh hudng cua tai trong 1ap trong lich s&r dugc quy déi vé s6 s lugng tai ldp twong dwong &ng véi mirc
tai l&n nhat, Neq. Viéc xac dinh Neq dugc thé hién béi Andersen (2015).

: Bending moment, M [MNm] Shear force, Q [MN] Soil reaction, P [MN/m]
T T + a2 T f
s O it of T flocofi] oo 'ofd o 10 200 300 2045106 0 5 10 3 2 - 0 1 2
4 200s part of 6hr wave load history 4 cycles, | in%o o " " :
>4 N | max. cyclic \ I y
= & load T o \ ‘ '
B 1 100 =" J+ e
=7 1 97.5 2 /+ e s
2 7 —_— @ -20 S :
S o0+ 6hr load, 2 92.5 g < . e
2 4 history S 83 2 0 . |, +
] 35 70 = - * pe
= 4] £ S 4§
87 57 o 40 4 - -
8 176 | 415 o 'y -
’ LT L L 339 38
0 40 80 120 160 200 0
Time (s) 562 2 Praxis 30 F - UDCAM

+ AP cyclic p-y curves, no base shear
AP| cyclic p-y curves, base shear included

Hinh 3. Chuyén déi lich si tdi trong sang cdc gdi tdi  Hinh 4. Két qud tinh todn (Jostad et al., 2014)
trong theo cép (Andersen, 2015)

Sau khi Neq dwoc xac dinh, dwong cong tng suat — bi€n dang cta dat nén cho cac trang thai irng suat
khdc nhau, cu thé nén, kéo va ct phang, s& duoc xac dinh dwa trén ndi suy tir biéu d6 duwong dong mure
irng vaéi sé vong ldap Neq. Cac thdng s6 nén dat cia mé hinh UDCAM sé& duogc xac dinh dua trén téi wu
dudng cong trng suat bién dang tinh todn vdi biéu d6 do dac dugrc, tir d6 phuc vu cho viéc tinh toan trén
mo hinh FE 2D hay 3D sau nay.

Nhu vay viéc tinh todn tai trong dong duwoc quy vé tai trong tinh va duoc thuc hién bang phwong phép
s6 FE. Do d6 cé thé tinh todn dugc sé lwgng I&n vong 1ap cua tai trong dong tdc dong 1én nén méng ngoai
khoi, coc duong kinh I&n — monopile. Hién tai UDCAM-S da dugc tich hop trong PLAXIS 2D/3D (Bentley
Systems, 2024), cac budc xac dinh Neg hay xac dinh thong s6 UDCAM-S d3a duwoc tu déng hoa, do vay viéc
tinh toadn tr& nén dé dang.

Tai liéu tham khao

American Petroleum Institute, 2003. Recommended Practice for Planning, Designing and Constructing
Fixed Offshore Platforms-Working Stress Design API

Andersen, K.H., 2015. Frontiers in offshore geotechnics lll, in: The Third ISSMGE McClelland Lecturer. CRC
Press.

Bentley Systems, 2020. User Manual of PLAXIS.

Burd, H.J., Taborda, D.M.G., Zdravkovic, L., Abadie, C.N., Byrne, B.W., Houlsby, G.T., Gavin, K.G., Igoe, D.J.P.,
Jardine, R.J., Martin, C.M., McAdam, R.A., Pedro, antonio M.G., Potts, D.M., 2020a. PISA design model
for monopiles for offshore wind turbines: Application to a stiff glacial clay till. Geotechnique 70, 1030-
1047. https://doi.org/10.1680/jgeot.18.P.255

Burd, H.J., Taborda, D.M.G., Zdravkovi¢, L., Abadie, C.N., Byrne, B.W., Houlsby, G.T., Gavin, K.G., Igoe, D.J.P.,
Jardine, R.J., Martin, C.M., McAdam, R.A., Pedro, A.M.G., Potts, D.M., 2020b. PISA design model for
monopiles for offshore wind turbines application to a marine sand. Geotechnique 70, 1030-1047.
https://doi.org/10.1680/jgeot.18.P.255

88



s Ban Tin Hoi « VSSMGE Bulletin

Byrne, B. W., Burd, H. J., Gavin, K. G., Houlsby, G. T., Jardine, R. J., McAdam, R. A., Martin, C. M., Potts, D.
M., Taborda, D. M. G., Zdravkovic, L., 2020. PISA: Recent Developments in Offshore Wind Turbine
Monopile Design. Travel Behav Soc 20, 331-347. https://doi.org/10.1007/978-981-13-2306-5

DNV GL, 2016. STANDARD DNV GL AS Support structures for wind turbines.

Doherty, P., Gavin, K., 2012. Laterally loaded monopole design for offshore wind farms. Proceedings of
Institution of Civil Engineers: Energy 165, 7—17. https://doi.org/10.1680/ener.11.00003

Jostad, H.P., Grimstad, G., Andersen, K.H., Saue, M., Shin, Y., You, D., 2014. A FE Procedure for Foundation
Design of Offshore Structures-Applied to Study a Potential OWT Monopile Foundation in the Korean
Western Sea. Geotechnical Engineering Journal of the SEAGS & AGSSEA 45, 63-72.

Jostad, H.P., Liu, H., Sivasithamparam, N., Ragni, R., 2023. Cyclic Capacity of Monopiles in Sand under
Partially Drained Conditions: A Numerical Approach. Journal of Geotechnical and Geoenvironmental
Engineering 149. https://doi.org/10.1061/jggefk.gteng-10435

Pisano, F., Del Brocco, I., Ho, H.M,, Brasile, S., 2024. 3D FE simulation of PISA monopile field tests at Dunkirk
using SANISAND-MS. Geotechnique Letters 14, 1-11. https://doi.org/10.1680/jgele.23.00073

89



4TH INTERNATIONAL CONFERENGE ON
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January 14-17, 2025

Webinar (Zoom)

Korea University, South Korea

Climate change and urban overpopulation are increasing the
frequency and complexity of disasters, leading to higher risks of
'complex disasters' involving multiple simultaneous or sequential
events.

Forensic engineering, the application of engineering knowledge
to investigate failures, collapses, and other performance issues
in construction facilities and built environments, plays a crucial
role in understanding and mitigating these risks.

Free Registration

bit.ly/ACEforensic2025

To register, please scan the QR code or go to

The Hyper-converged Forensic Research Center for Infrastructure,
funded by the National Research Foundation of Korea, aims to
develop integrated Industry-4.0-based forensic technologies.
These technologies are designed to enhance the resilience of
three major infrastructures —underground, structural, and
hydro-environment — against large-scale complex disasters.

Following the great success of the previous conferences over the
past three years, we are pleased to invite you to the 4th
International Conference on Architectural, Civil and Environmental
(ACE) Forensic Engineering. This conference will be held online at
Korea University in South Korea between January 14-17, 2025.

Qs +82-2-3290-4728
DA forensic.conf@gmail.com

& fphi.korea.ac.kr
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Research Center for Infrastructure

Sponsored by
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' oundation of Korea
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« ACE Geosynthefics Vietnam
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Supporting you to design
& build With conﬁdence

Applications
& Solutions

Roads, Pavements & Trafficked Areas

Reinforced Soil Retaining Walls & Slopes

Rail Trackbed Improvement
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Stabilisation Support

Working Platform Design
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Tensar International Limited - Vietnam Office

(Hanoi) 12th floor, MIPEC (Ho Chi Minh) 18th floor, TNG
Tower, No. 229 Tay Son, Building, No. 192 Nguyen Cong Tru,

Dong Da, Ha Noi, Vietnam District 1, Ho Chi Minh, Vietnam .
Tel: +84 2485 898 393 Tel: +84 0974 924 987 ™ tensarinfo-vn@cmc.
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NI Naue

Nha cung cdp gidi phap va san pham
chat lugng cao ctia Birc

Top soil layer

Geosynthetic drainage
system SECUDRAIN®

CARBOFOL® geomembrane
BENTOFIX® geoynthetic clay liner

Base course and leveling layer

Separation geotextile SECUTEX®

Existing landfill / waste

* Mang Sét Chong Tham GLC, Bentofix
* Vai dia ky thuat Secutex

e Bao Soft Rock, Bao chéng xdi

e Ludi dia ky thuat Secugrid

* Mang HDPE, Carbofol

Naue tai Viét Nam
Tang 11, 33 Lé Duén, Quan 1, TP HCM e email: hoang@naue.com

tel: 0948478239 /028 3554 2500 e website: naue.com




PHAN VU

/i = \
1996-2021

04 chinhanh Phan Vi la nha san xuat coc bé téong ly

tdm Ung suat trudc dau tién tai Viét Nam
tr nam 1996.

25 Nam kinh nghiém Hién nay, Phan Vi 1& nha thau dan dau
vé cung cap, thi céng coc bé tébng nén

10 ~Nhamay

2.500 Du an & hoan thanh mdng va cdu kién bé tong dic sdn 18p

655.000 cong suat san xuat ghép tai Viét Nam.

+84-28.22200884 & A2 Trudng Sadn, Phudng 2, Quan Tan Binh

[‘_"; Phan Vu Group > Phan Vu Group

Phan Vu Group @ www.phanvu.vn
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Ready-mix Concrete
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Fico Tay Ninh Cement JSC. 5
9 Floor 26, E.Town Central Building Q (+84) 28 38 212 872 /873
11 Doan Van Bo, Ward 12, District 4, HCMC & http://fico-ytl.com

Building The Foundation For The Future
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P Khao sat dia chat va dia ky thuat
P Thiét ké, lap dat thiét bi quan trac dia ky thuat
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Cung cap thiét bi quan trac dia ky thuat va méi truong

Cong ty Geotech International Viét Nam la céng ty chuyén vé linh vuc khdo sat dia
chat, dia ky thuat; thiét ké, cung cap va lap dat hé théng quan trac. Cong ty c6 kinh
nghiém lam viéc cho cac dv an dau tw nwd’c ngoai & khu virc Dong Nam A, dap &ng
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www.geotechinternational.com
Email: geotech@geotechinternational.com

Geotech International Australia Geotech International Vietham Co Ltd
8 Argyle Place Sé 11, Ngd 59 Hoang Cau
Millers Point (Sydney) O Cho Dwra, Béng Pa

NSW 2000 - Australia Ha Noi, Viét Nam
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Major port and terminal development

Artificial island & land reclamation

T
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fecon.com.vn



3 VIET Company is one of the leading pioneers in the field of Construction — Geosynthetic -
vironment. With the reputation and product quality that our company is providing the market
lay have contributed to an increasingly green environment, cleaner and more civilizer. “

HUNG VIET
BRING OPTIMAL SOLUTIONS TO YOUR PROJECT

- HUNG VIET CONSTRUCTION INVESMENT PRODUCTION., JSC
OFFICE:LK 1-54, AN HUNG AREA, HA DONG DISTRICT, HA NOI
Y ] TEL: 024.6683.8855 MOBILE: 0978.217.858
EMAIL: info@hungvietgroup.vn
HUNG VIET WEB: www.geotech.com.vn
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