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

Ban bién tap Ban tin hoat dong cha Hoi, VSSMGE Bulletin, kéu
goi cac hoi vién va nhirng nguoi yéu chuyén nghanh BKT tham
gia bai viét cho Ban tin s8 7, du kién phat hanh vao 15/12/2024
va cdc so tiép theo.
Bai viét cd thé cho cac ndi dung cta Ban tin:
e GOC TRONG NUOC, vé hoat dong clia Hoi
e GOC NGHIEN CU'U KHOA HOC, vé cong tac nghién ctru va
giang day DKT tai Viét Nam
e PROJECTS IN FOCUS, vé cac cong trinh BKT trong nwdc
e GOC QUOC TE, vé hoat déng qudc t& ctia VSSMGE, ISSMGE
va cac hoi nudc ban
e HOIKY DIA KY THUAT, v& nhi*ng ciu chuyén déng nhé trong
nganh DKT, v.v.
o CONG TRINH NGHIEN CU'U QUOC TE, vé nhirng nghién ctu
md&i trén thé gidi
Chung t6i mong nhan duwoc sy cong tac va dong vién cla
cac hoi vién va déng nghiép trén toan qudc. Thé |& viét bai va
cac bai mau viét cho ban tin trong cac s6 trudc, xin xem tai
duong link: https://vssmge.org/tin-hoi-vssmge-bulletin/
Théng tin va bai viét cho Ban tin Héi xin dugc gt vé dia chi
mail phung.long@gmail.com.
Tran trong.

Phung Blc Long
Chu tich H6i Co hoc dét va Pja kyj thudt Céng trinh Viét Nam
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GOC TRONG NUOC

H&i nghi qudc té 1an thir 5, Geotec Hanoi 2023 (GH2023) “Dia ky thuat
vi si phat trién ha tang bén virng”

GEOTEC HANOI 2023 (GH2023), the 5% International Conference on Geotechnics for
Sustainable Infrastructure Development, Hanoi, 14-15 December 2023

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

Hoi nghj Geotec Ha N&i 2023 (GH2023) d3 duogc t6 chirc thanh cong ruc r& tai Trung tAm Hoi nghi
Qudc gia (Ha N&i) vao 2 ngay 14-15 thang 12 ndm 2023. Vi s tham dy cla hon 1200 dai biéu (gan 400
khach quéc té&) dén tir 40 qudc gia, day la mot trong nhitng héi nghi dia ki thuat I&n nhat tai Viét Nam
va Chau A tir trudc dén nay. Ban t6 chirc hoi nghi d3 nhan dwoc hon 350 bao cdo tém tat, trong s6 do
205 bai duoc dang tai Tuyén tap Hoi nghi. 164 bdo cdo da duoc trinh bay tai bén phong hdi nghi tién
hanh song song, cung 16 poster duoc dat tai sanh Hoi nghi.

K& tir ndm 2011 chudi cac hoi nghi Geotec Ha Noi duoc hai don vi sdng 1ap 13 FECON va Hoi Co hoc
dat va Dia k{ thuat cong trinh Viét Nam (VSSMGE) phdi hop t6 chirc dudi sy bao tro cia Hoi Co hoc dat
va Dia k§ thuat cdng trinh thé gidi (ISSMGE) va T6 chirc hop tac qudc t& Nhat Ban (JICA). Hoi nghi
GH2023 Ian nay cé thém 3 nha déng t6 chirc [a Hoi Dia k§ thuat Nhat Ban (JGS), DPai hoc Thly Loi (TLU)
va Vién Dau khi Viét Nam (VPI). Geotec Ha N&i 2023 13 hdi nghi lan th 5, ti€p ndi thanh cdng bdn ky hoi
nghi trwdc la GH2011, GH2013, GH2016, va GH2019.

Co s& ha tang la xwong sdng cla tang trudng kinh té& va phuc lgi x3 héi. N6 cung cap céc dich vu thiét
y&u nhu giao thdng, ndng lugng, nudc va thong tin lién lac, ddng thoi hd tro phat trién cac linh vee khac
nhu céng nghiép, ndng nghiép, du lich va gido duc. Tuy nhién, co s& ha tang luén phai d6i mat vdi nhiéu
rui ro, bat 6n nhu thién tai, bién déi khi hau, d6 thi hda, s6 hda va cdc mdi de doa an ninh.

Tai Viét Nam, nhiéu du 4n co s& ha tang 1&n dang duoc xay dung. Cac tuyén tau dién ngam dang
duoc hinh thanh tai Ha Noi va TP.HCM, trong khi san bay quéc té Long Thanh 13 diém sédng cGa nén kinh
té dat nwdc. Tuyén dudng tau cao téc doc dat nudc dang dugce nghién cliru va cac du an nang lwong giod
cling nhu nang lugng tai xanh khac dang duoc phat trién. Phat trién co s& ha tdng khdng chi |a van dé
qudc gia ma con 1a van dé khu vyee va toan cau. D6 1a ly do tai sao ching ta can hop téc cing nhau dé
phat trién co s& ha tang mang lai lgi ich cho tat c ching ta. D& hop téc gilta cdc qudc gia, ching téi tin
rang cac kinh nghiém va kién thirc cé thé dugc chia sé va hoc hoi trong hdi nghi nay tai sau tiéu ban ky
thuat:

e Ké&t cdu mong sau,

e Xay dwng ham va cong trinh ngam,

e Giacd nén dat yéu,

e Phuong phdp s6 va quan trac dia ky thuét,

e Truot & va xéi mon,

e Nang lwong gid ngoai khoi va Dia k§ thuat ven bién.

Céac bai gidng chuyén dé (keynote lectures) duoc trinh bay béi cdc chuyén gia hang dau thé gidi luén
la c6t mdc danh dau sy thanh céng cta cac hdi nghi cta chidng téi. Ndm nay, céc bai giang chinh duoc
trinh bay b&i GS. Rainer Massarsch (Thuy Dién), GS. Alessandro Mandolini (Y), GS. Giulia Viggiani (Anh),
GS. Antonio Gens (Tay Ban Nha), GS. Mitsu Okamura (Nhat Ban), va GS. GS. Richard Jardine (Anh). HOi
nghi cling vinh du dugc dén nhan céc bai gidng chuyén sau cda Tién si Marc Ballouz, Ch tich ISSMGE va
Gido su Keh-Jian Shou, Phé Chu tich ISSMGE khu vire Chau A. Bai giang Sven Hansbo d3 duoc dua vao
chuong trinh Hoi nghi ké tir GH2016 dé vinh danh GS. Hansbo, mét twong dai trong Iinh vuce dia k§
thuat, ngudi d3 cé déng gdp to 1&dn cho sy phat trién dia k§ thuat tai Viét Nam va déng gdp vao su thanh
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cong ctia chudi hoi nghi Geotec Ha Ndi. Tai hdi nghi nay, Bai gidng Sven Hansbo th ba do Gido su Rainer

Massarsch trinh bay.
Cac bai gidng chuyén dé va chuyén siu trong héi nghi lan nay bao goém:

e Sven Hansbo lecture: Applications of deep vertical vibratory compaction, Prof. Rainer Massarsch
(Sweden);

e Keynote lecture: Pile Foundations: 80 years of research and practice (1943-2023), Prof. Alessandro
Mandolini (ltalia);

e Keynote lecture: Urban tunnelling - The challenges of creating underground space in historic cities, Prof.
Giulia Viggiani (UK);

e Keynote lecture: Continuum and discrete modelling of penetration problems, Prof. Antonio Gens (Spain);

e Keynote lecture: Prediction and detection of backward erosion piping of river levees, Prof. Mitsu
Okamura (Japan);

e Keynote lecture: The ageing behaviours of offshore piles driven in clays, sands and chalks, Prof. Richard
Jardine (UK);

e Invited lecture: Geotechnical philosophy and cases of site reuse, Dr. Marc Ballouz, ISSMGE President;

e Invited lecture: On the landslide susceptibility and resilience with impact of climate change, Prof. Keh-
Jian Shou, ISSMGE Vice-President for Asia.

Tuyén tap hdi nghi

Tuyén tap Hoi nghi dwoc xuat ban dién t&r bdi Nha xuat ban Springer Singapore,
va ban tryc tuyén dudi dang “Lecture Notes in Civil Engineering” vdi cac thong tin ==
sau: o
e [SSN 2366-2557 E-ISSN 2366-2565

e [SBN 978-981-99-9721-3 and 4; 978-981-99-9722-0
e https://link.springer.com/book/9789819997213

Sach tém tat va bai giang keynote

Sach tom tat va bai giang cling dwoc Nha xuat ban Xay dwng Viét Nam in (ban cirng
va bia cirng). C6 thé dat mua sach qua website hoi nghi http://www.geotechn.vn/
hodc qua dia chi mail cia Ban thu ky hoi nghi secretariat@geotechn.vn.

Giai thwéng va bang chirng nhan

Sau giai thuwéng “Trinh bay xuédt sdc nhdt” d3 dugc trao cho nhitng ngudi PO |
chién thdng trong mbi tiéu ban kj thuat, nhitng nguwdi nhan dugc diém Young Scientist Award
cao nhat tir cac chl tri va dong chd tri theo tiéu chi chdm diém bai trinh M. Alesands: Swallce

ke e Hheed Toker

bay. Ba giai thwéng “Trinh bay Poster xudt sdc nhdt” da dwoc trao cho
nhitng poster nhan dugc nhiéu binh chon nhat tir khach tham quan. Hai
muoi giai thudng “Nha khoa hoc tré” dugc trao cho cac tac gia dudi 35
tudi nhan duoc diém trinh bay cao nhat. Ngoai ra, “Gidy chirng nhan tham
du Hdi nghi” dwoc trao cho tat cd nhirng dai biéu tham du GH2023.

Conference highlight video
Nhitng khodnh khac néi bat clia hoi nghi GH2023 c6 thé dwoc xem trén YouTube tai dwong link sau:
https://www.youtube.com/watch?v=xlwQietq8FY
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MOT SO HINH ANH TAI HOI NGHI GH2023
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Phé Thi twéng Tran Hong Ha khai mac héi nghi.

TS. Phung Dirc Long, Chd Tich Héi Co Hoc P4t Pong sang 1ap hdi nghi GEOTEC HANOI: 6ng

va Pia K§ Thuat Céng Trinh Viét Nam, déng Pham Viét Khoa, Cha tich FECON (bén trai) va
cht tich Hoi nghi va Truwdng ban khoa hoc cla TS. Phung Dirc Long, Cha tich VSSMGE (bén
H&i nghi, doc dién van khai mac Hoi nghi. phai).
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Tién st Marc Ballouz, ChU tich Hoi Co Hoc DAt GS. Rainer Massarsch (Thuy Dién) trinh bay bai
va Dia Ky Thuat Céng Trinh Thé gidi (ISSMGE), giang Sven Hansbo Ian thir 3: “Applications Of

gidi thiéu cac hoat dong clia ISSMGE va trinh Deep Vertical Vibratory Compaction”
bay bai giang dac biét.

Flood water
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Thursday, D ¥ 4,363 UNIVERSITY OF
- = - « orical cities *QMIRIDGE
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Bai gidng chuyén dé 1: “Urban Tunnelling - The
challenges of creating underground space in
historic cities,” dwoc GS. Giulia Viggiani (Anh

backward erosion piping of river levees,” dwgc GS.
Mitsu Okamura (Nhat Ban) trinh bay.

23/12/15

Bai giang dac biét: “On the landslide Bai gidng chuyén dé 3: “Continuum and discrete
susceptibility and resilience with the impact of modelling of penetration problems,” dugc GS.
climate change”, dugc GS. Keh-Jian Shou, Phé Antonio Gens (Tay Ban Nha) trinh bay.

Ch tich phu trach khu viee Chau A, Hoi ISSMGE,

trinh bay.
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Bai gidng chuyén dé 4: “The ageing behaviours Bai giang chuyén dé 5: “Pile Foundations: 80
of offshore piles driven in clays, sands, and years of research and practice (1943-2023),”
chalks,” dwoc GS. Richard Jardine (Anh Quéc) duoc GS. Alessandro Mandolini (Italy) trinh
trinh bay. bay.
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Thong bdo: Cong tac cai cach co ché hoi vién cia VSSMGE
VSSMGE membership reform

Pham Huy Giao
Dai hoc Déu khi. E-mail: phuygiao@gmail.com

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

Hoi Co Hoc DAt va bia Ky Thuat Cong Trinh Viét Nam (Hoi CHD&BDKTCTVN), cé tén tiéng Anh viét tat 1a
VSSMGE, chinh thirc dugc thanh 13p vao nam 1984. Tién than cla Hoi la T6 Co hoc dat va Nén méng, ra
doi tlr dau nhirng ndm 1960.

Nam 2015, co s& dit liéu mang tinh hé théng dau tién vé cic héi vién cd nhan duoc thiét 1ap. Sau Pai
hoi [an th 4, nhiém ky 2016-2022, hé thong duoc xay dung va hoan thién. Phan quan trong cla hé théng
1a chirc ndng tu cip nhat thong tin cd nhan online. Co ché héi vién doanh nghiép duoc hinh thanh va Hoi
d3 két nap 1 s6 hdi vién doanh nghiép dau tién. Tuy nhién, co cau hoi vién hién tai ctia VSSMGE van con
nhiéu van dé bat cap can dugc cdi cach.

Sau dai hdi VSSMGE [an thir 5 dwoc td chirc vao ngay 14/4/2023 tai Ha N6i, Ban chap hanh Hoi d3 quyét
dinh cai cach co ché& hoi vién cla Hoi trong 2023-2027. Tiéu ban phat trién hdi vién cla Hoi duwgc co cau
lai do ph6 ch tich HOi Nguy@n Anh Diing phu trach. Uy vién BCH Pham Huy Giao |3 ngudi truc tiép diéu
hanh va dé ra 16 trinh cu thé cho cdng tac cai cach co ciu hdi vién cla VSSMGE. Bdo cdo chi tiét vé ké
hoach nay s& duoc TS. Pham Huy Giao trinh bay trén website cta Hoi.

Cac hanh ddng d3 hodc sé& dugc thyc hién trong thoi gian tdi bao gom:

. Thanh Iap T6 céng tac cai cach hoi vién VSSMGE;

. Tham khdo co cau thanh vién cda mot s6 hiép hdi nghé nghiép I&n trén thé gidi;

. C4c van dé hién tai ma tu cach thanh vién VSSMGE phai d6i mat va két qua phan tich POWER BI;
. Cai cach co ciu thanh vién VSSMGE;

. Xac nhan sé lwvong va danh séch hoi vién hién cé va hoan thién hé théng online;

. M3 s6 thanh vién VSSMGE va thé thanh vién ky thuat sg;

. Xay dung 16 trinh thyc hién sira d6i co cau thanh vién VSSMGE;

8. Thuc hién va két thic 16 trinh trong nam 2025.

Ngay 26/3/2024, t6 hanh dong dwoc nhém hop gdm: Phung Blrc Long, chd tich Hoi; Nguyén Anh Diing,
phé CT Héi kiém trudng TB “Phat trién hoi vién”; va Pham Huy Giao, Uy vién Ban chdp hanh, ngudi truc
tiép diéu hanh cong tac cai cach co ciu hdi vién cla VSSMGE 2024-2025.

Noubh wNER

Cudc hop thanh lép Té cbéng tdc cdi cdch co
cu hoi vién VSSMGE ngay 26/3/2024 (tir
trdi qua phai: TS. Phung Puc Long, TS.
Nguyén Anh Diing, va TS. Pham Huy Giao)
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GOC NGHIEN CU’'U KHOA HOC
Ung dung thuat todn Iap trinh biéu hién gen trong Pia k{ thuat

Applications of Gene-expression programming algorithm in Geotechnical engineering

Pham Van Ngoc
Khoa X4y dwng Cau dwong, Truong dai hoc Bdch khoa, Bai hoc Ba Néng. Email: pvngoc@dut.udn.vn

Gi¢@i thiéu chung
Trong bai viét ndy, tac gia xin gidi thiéu vé &ng dung clia mot trong cac ky thuat tri tué nhan tao (Al) cé
thé rng dung trong Iinh vuc dia k§ thuét.

Do d3c diém qua trinh hinh thanh tu nhién phirc tap nén tinh chat cla nén dat cé rat nhiéu yéu td anh
huwédng. Viéc hiéu dugc ng x{r cia nhirng vat liéu nhu vay |a khé khan, va déi khi vuot qua kha ndng cua
hau hét cac phuong phap ki thudt dua trén vat ly truyén théng. Trong khi d6, tri tué nhan tao (Al) cho
thay kha nang dy dodn vuot trdi, vi vay né c6 thé md hinh hda bai todn phirc tap cia hau hét cac vat lidu
dia ky thuat.

Lap trinh biéu hién gen (GEP) 1a mot ky thuat hoc may cé giam sat ap dung nguyén tac cla ly thuyét
ti€n hoda cha Darwin (Alaskar et al., 2023). GEP c6 kha nang hoc tir cic dit liéu dugc cung cdp va md hinh
hdéa m6i quan hé giira cac bién dau vao va bién dau ra (twong quan phi tuyén). Trong GEP, cidc quan thé
cling dugc lywa chon dua trén ham muc tiéu (fitness function) va dugc trinh bay theo hinh thirc di truyén
cau tric gen théng qua nhiéu toan tir. K&t qua cla GEP gdm hai phan: nhiém sic thé va cac cay biéu thirc
(expression trees) cd kich thudc va hinh dang khac nhau, cdc thanh phan nay dwoc két néi véi nhau bédi
mot ham lién két (Pham et al., 2022).

Sub-ET 1

Hinh 1. Vi du minh hoa c@u tric cda mét cdy biéu thire di truyén

Hinh 1 trinh bay mét vi du minh hoa vé ciu tric cla mét cdy biéu thirc trong két qua cla mé hinh GEP.
K&t qua dang hinh cdy nay cd thé trinh bay dwdi dang biéu thirc todn hoc don gian la:

Y = (dod,)"2(d; —dy )"+, +d (1
trong d6, Y 13 bién dau ra (bién phu thudc), di 1a cac bién dau vao (bién doc 1ap), cjjla cac hang s6.

M&i quan hé tuong quan gitra bién phu thudc va bién doc 1ap duoc phat trién dua vao thuat todn di
truyén GEP qua cac budc sau:

e Dinh nghia bd ham toén ti, cac bién ddc lap, cac bién phu thudc, ham muc tiéu, phan chia dit liéu

dau vao va diéu kién két thuc chuong trinh.
e GEP sau dé tao ngau nhién mot quan thé ban dau tir cac toadn tir va cac bién.
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e Cac nhiém sic thé trong quan thé dé dugc chuyén ddi thanh cay biéu thirc bang cach két hop bod
bién déc 1ap va céc toan tir.

e Ham muc tiéu sé duwoc dp dung dé danh gia mdi mo hinh twong quan dwoc dy dodn.

e N&u gia tri d6 khong dat dwoc muc tiéu mong mudn, cac nhiém sdc thé hodc cac gen duoc tién
hda théng qua cdc toan tir di truyén (lwa chon, lai ghép va dot bién) dé tao ra cic thé hé dot bién
mai.

e Quaé trinh d6 duoc dirng lai khi md hinh tuvong quan duoc du dodn dat dwoc chi s6 mong muén.

Mot trong nhirng vu diém cla 1ap trinh biéu hién gen GEP 13 khd ndng m6 hinh hda cac van dé dia ky
thuat vdi do chinh xac cao. Dic biét, GEP biéu dién két qua dudi dang phwong trinh truc quan va rd rang,
trong khi d6 céc thuat todn Al khdc nhu 1a mang no ron nhan tao (ANN) thuwong cho két qua kha phirc tap
va khé sir dung két qua mot céch truc ti€p (Pham et al., 2022).

Thuat toan GEP d3 duoc ing dung trong nhiéu nghién ctru vé dia ki thuat va ky thuat xdy dwng noi
chung. Cu thé, GEP duoc str dung dé thiét 1ap mé hinh dy dodn strc chiju tai doc truc ctia coc BTCT duc san
trong dat dinh (Alkroosh & Nikraz, 2012), sirc chiju tai cla coc dua trén dit liéu két qud thi nghiém SPT
(Alkroosh & Nikraz, 2014), va cac nghién ctru khac (Abdi et al., 2021; Abuhussain et al., 2024; Jalal et al.,
2021; Johari et al., 2021; Li et al.,, 2023; Oulapour et al.,, 2021; Pham, 2024; Pham et al., 2022;
Shahmansouri et al., 2020; Tenpe & Patel, 2020).

Phan mém GeneXpro Tools 5.0 (GEPSOFT, 2014) dugc ap dung d& mé phédng mé hinh GEP. Pay la mot
céng cu md hinh héa manh mé va linh hoat véi kha nang x{r ly véi mot s lugng 1én cac bién véi dd chinh
xac cao. Hinh 2 minh hoa giao dién cia phan mém GeneXpro Tools.

_Home ” 14052023, BT Slag. 54 data. Trial 2 b x
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START Continue -
Finess 10.0044439531739 7.42504633540107
ELly R-square 0.980085672644952 0.976562625705543
sTOP
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Stop Condion: Max Fitness ~ |

1000 Runs: | 1 1000 A
Generaticn: 5290 3 i
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Hinh 2. Giao dién cua phdn mém GeneXpro Tools

Ung dung clia GEP trong phan tich anh hwdng cta loai chat két dinh va cac bién doc lap dén
cwong do cha dat sét gia co6 bang chat két dinh vo co’ (Pham et al., 2022).

Trong nghién clru nay, cdc tac gia da dp dung ky thuat 1ap trinh biéu hién gen (GEP) thdng qua phan mém
GeneXpro Tools 5.0 dé phan tich va phat trién mét mé hinh du dodn cwdrng dd nén khdng néd hdng (UCS) cua
dat sét gia c6 bang cac chat két dinh vé co nhu voi, xi mang, tro bay va xi 16 cao. M6t bo dit liéu véi 1183 dir
liéu d3 dwoc chon loc va tap hop ki ludng tir 13 bai bdo dugc xuat ban trén cac tap chi uy tin. Mudi mét bién
ddc 1ap bao gébm céc chi sb co ly cha dat sét, phuong phap tron va thoi gian bdo dudng, ham lugng va tinh
chat clia céc chat két dinh d3 duwoc xem xét trong mé hinh.

K&t qua cho thay rang m6 hinh GEP dy doan cuéng d6 UCS cla dat gia cd bang chat két dinh vé co duoc
dé xuat co dé chinh xac cao véi hé sé tuong quan R = 0,951 va sai s6 thdp (RMSE = 228 kPa va MAE = 166 kPa).
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Phan tich so sanh cho thay rang mé hinh dya trén thuat todn GEP trong nghién cttu ndy duoc phat trién dua
trén mot lugng dit liéu 1&n véi bién do (range) rong, trong khi cac nghién ciru khac chi s&r dung mot tap dir liéu
nho. Do d6, mé hinh GEP duwoc chon cd thé duwoc st dung cho nhiéu loai dat sét cd tinh chat khac nhau khi két
hop vdi cac chat két dinh vo co phd bién. K&t qua nghién ciru nay cling cho thay d6 chinh xac va dé tin cay
vuot trdi cia moé hinh dwoc chon trong nghién clru nay so véi cac mo hinh trudc day. Bén canh dé, mo hinh
dy dodn dua trén thuat todn GEP ¢ thé trinh bay két qua dudi dang cac phuong trinh todn hoc khéng qua
phurc tap, rd rang va cé thé dé dang st dung trong thuc t€ thong qua phan mém Excel hay Python. Véi nhitng
wu diém nhu vay, mé hinh dugc chon dwa trén GEP cé thé gitp cac k§ su va cdc don vi tv van trong viéc wéc
tinh cwdng do cla sy dat sét gia cd vdi cac chat két dinh khac nhau.

Ngoai ra, mé hinh twong quan nay cd thé sir dung dé phan tich anh huwédng cltia cac théng sé (bién dau vao)
d6i voi cwong do clia dat gia cb. K&t qua cho thay rang chi s déo IP, ham lwong hat sét va tong luong nuwdc
¢6 anh huéng nghich bién d6i véi cwdng do cla dat sét gia c6. Nguoc lai, ham luong bun va cét, loai chat két
dinh, ham luvgng chat két dinh va thoi gian bdo dudng thé hién dnh hudng thuin bién déi vdi cuwdng do clia
dat sét gia c0. Cwong do clia dat sét gia c6 cd thé duoc cai thién dang ké bang cach két hop xi mang véi tro
bay, hodc voi véi tro bay véi ti 1& hop Iy, hodc bang cich gidm lwong nwéc tw nhién trong dat. Cac két qua
nghién ctru cé thé gitip k§ su lua chon loai chat két dinh phu hop va phuong phap trén hiéu qua dé t6i wu hda
cwdong do clia dat sét gia ¢6. M6 hinh nay cé thé gitip cac dy an xay dung tiét kiém ddang ké thoi gian va chi phi
cho viéc ché tao hang nghin mau thir nghiém dé lwa chon ty 1é chat két dinh hop ly.

Két luan va kién nghi

Tw cac nghién clru gan day vé (rng dung cla thuat toan 1ap trinh biéu hién gen, tac gid nhan thay phuong

phap nay cé nhiéu vu diém néi bat nhv sau:

e GEP c6 thé xem xét anh hudng cla nhiéu bién ddc 1ap trong mét md hinh;

e Phuong phap phan tich khong qua phirc tap;

e Thoigian mo hinh héa va phan tich nhanh;

e M@&i twong quan gilta cac bién dugc thé hién bang cac toan tlr thong dung;

e K&t qua cd dd chinh xac cao hon so vdi cdc mé hinh d3 duoc dé xuat truwdc day;

e K&t qua dugc bidu dién tryc quan va dé dp dung trong thuc té thong qua cong thire hoi quy hodc cac
dang ngon ngit [ap trinh nhw Python, C++, v.v;

e C6 thé dé dang sir dung mé hinh tir GEP dé danh gia anh hudng cla tirng bién ddc 1ap dén bién phu
thudc; tir d6 cé thé diéu chinh céc chi s6, ham lugng, ty 1€, hodc cac yéu té quan trong khdc dé cai thién
tinh chat hodc kha ndng chiu tai cha vat liéu hodc két cau.

Tuy nhién, dé phat trién dwoc mé hinh GEP cé dé chinh xac cao va cé mirc d6 phirc tap thap thi nguoi
dung can chiy cac van dé sau:

e Bo6 di liéu dau vao can dd 1dn va bién do bién thién du réng dé tang d6 chinh xac va tang tinh &rng dung
ctia md hinh. Thdng thudng sé lugng dit liéu dau vao téi thiéu phai gdp 5-10 sd lwong bién doc 1ap, tuy
thuoc loai dit liéu;

e Tat ca dit liéu phai dua vé cung dinh dang la s6 hoc (number);

e CO thé chia ty & dit liéu thanh 3 phan: training, testing, validation theo ty 1é twong (ng 70%, 15% va
15%;

e Cac thong s8 khai bao ban dau nhu s6 lvgng nhiém sic thé, sé gen, kich c& clia gen, ham muc tiéu,
ham lién két cac gen can tham khao nhiéu nghién cru va thuc hién phan tich th&r nhiéu [an dé lua chon
gia tri phu hop;

e K&t qua phan tich dwgc xem la hop ly khi md hinh d6 cé hé s6 tuwong quan cao va sai s6 thap, dong thoi
cac gia tri nay & ca 3 tap dit liéu training, testing, validation can twong dong (gan xap xi bang nhau).
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Phan tich anh hwdng cla tai trong dam nén tdi ing x&r cta khoi
dat co cot cé budc cot nhd bang phuong phap phan tir hitu han

Finite element analysis of compaction load to investigate the stress-deformation
behavior of soil geosynthetic composite mass with small reinforecement spacing
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Tém tat

Bai bdao nay muc dich kiém tra 4nh huwdng cla diéu kién dam nén t&i &ng x{r cta khdi dat cé cot cé budc
c6t nhd. Cac két qua s6 liéu tir md hinh thi nghiém thuc hién bdi Pham (2009) dugc sir dung dé so sanh
vdi cac két qua mod phong sd. Mot vai théng s6 tng x&r cda khdi dat cé c6t cd budce cét nhd nhu hidu tng
dam nén, quan hé &ng suat-bié€n dang tdng quat cla khéi dat cé c6t va bién dang doc truc cia cot sé
dugc diéu tra trong nghién cttu nay. K&t qua tir phan tich s6 cho thay rang két qua gitta phwong phap s6
va thi nghiém cho két qud kha tuong dong va kéu goi sy chd y hon nita dnh hudng diéu kién dam nén téi
ng x&r &ng suat bié€n dang cha khéi dat ¢ cét cd budce cét nho.

Tu khoa: Khai dat cé cdt c6 budce cdt nhd, hiéu rng dam nén, bién dang doc truc khéi dat cé cot.

Téng quan

Trong nhitng ndm gan day gidi phap twdong chan cé cot duwoc st dung rong rai & Viét Nam va trén thé gidi
va duoc thiét ké chl yéu dwa vao céc tiéu chudn nhw sau AASHTO Specifications (2014), FHWA Guidelines
(Berg va céng su, 2009), and NCMA (2009). Quan diém thiét ké cla cac tiéu chudn nay I3 twong va c6t
cung lam viéc cung nhau véi véi khoang cach gitra cac c6t nam trong khoang 0.2 t&i 0.9 m.

Anh huéng clia budc cdt céd budce cbt nhd (Sy < 0.3m) st dung vat liéu dia k§ thuat t&i ing x{r clia khéi
dat co cot cling dugce quan tam vdi cdc nghién ciru tiéu biéu nhu thi nghiém mé hinh vat ly ciia Adam va
cdng sy (2007), Pham (2009), Pham (2009), Wu va Pham (2013), Phan va cdng sy (2021). Quan diém thiét
ké cha phuong phap nay la khéi dat c6 cot lam viéc chi yéu, con tudong chi cé tac dung bao che va khong
tham gia vao qua trinh chiu tai.

Trong nghién cru nay, méi quan hé gitta (rng suat-bién dang, bién dang doc truc cta cot dua vao thi
nghiém cta Pham (2009) s& dugc diéu tra.

Co s& ly thuyét

Hiéu trng dédm nén (CIS)

Duncan & Seed (1986), Ehrlich & Mitchell (1994), Pham (2009), vd4 Wu & Pham (2013) nhan dinh rang cé
ton tai mot (rng sudt ngang thang du trong khoi dat gay ra bdi qua trinh dam nén (Hinh 1). Co sé ly thuyét
co ban & day 1a chap nhan xuat hién &ng suat ngang thing du trong khéi dat c6 cét gy ra bdi thiét bi
dam nén. Ung suat thang dirng va rng suat ngang phu thudc vao thiét bi ddm nén. Khi mot tai trong dam
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nén doi di. U'ng suat thang dirng sé trd vé trang thai ban dau con rng suat ngang gay ra bdi tai dam nén
van con duy tri trong khai dat cé cot. Po 1a két qua cla sy tuwong tac gitra dat va cot gay ra ap lwc nén
héng phu thém.

K line and Kj¢ line

Gh
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| Moving compaction load

a1

Position (n) Position (2) Position (1) ‘2 c

|
|
|
|
|
|
|
|
|
|
|
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|
|

o’ , , ]
1 v 6’y +AG v,¢, max v

(a) (b)
Hinh 1. (a) Vj tri téi dam nén, (b) L trinh tng sudt tai 06 sdu z doc theo mdt cdt I-I trwdng hop tdi trong
dém nén di chuyén gan mdt cdt I-1

Ung sudt va bién dang trong khéi dét cé cét

Nhiéu nghién ctru d3 chi ra rang ng suat thuc t€ trong khai dat cé c6t ludn nhd hon khi so sdnh véi két
qua tién dodan st dung phuong phap bai Allen va céng sw (2001), Wu (2001), Holtz va Lee (2002), Pham
(2009), Wu and Pham (2013), va Wu va cong s (2018). Theo Pham (2009), dwa vao mo hinh thi nghiém
mo hinh vat ly kh6i dat cé cot cé st dung vat lidu dia ky thuat, két qua nghién cru d3 chira ring méi quan
hé gilta budc cét va cwong dé chiu kéo khéng phai [a quan hé tuyén tinh. K&t qua nghién clru cho thay
rang budc c6t déng vai trd |&n hon cwong dé chiu kéo cla c6t trong tng x{r cla khéi dat cé cét.

M6 phéng sé tir md hinh thi nghiém

Thi nghiém cua Pham (2009)

Pham (2009) d3 ti€n hanh mot chudi cac thi nghiém khéi dat cé cdt. M6 hinh thi nghiém duwoc mo ta trong
Hinh 2. M4u thi nghiém cé chiéu cao 2 m va rong 1.4 m trong diéu kién bai toan bién dang phang. Dat dap
c6 dudng kinh ¢& hat Ién nhat 13 33 mm. Thi nghiém mau dat ba truc c6 dudng kinh mau 150 mm va chiéu
cao 300 mm cho géc ndi ma sat ¢’ = 50°, lyc dinh ¢’ = 70 kPa trong khoang ap lwc héng thi nghiém twong
tng (Hinh 3).

DAt dap dugc gia cwong vai vai dia ki thuat dét cé cwong dd chiu kéo Ian It 70 va 170 kN/m &ng vdi
buéc cot 0.2 va 0.4 m. Vai dia k§ thuat véi cudng d6 chiu kéo T = 140 kN/m duwoc dinh két bdi hai I&p vai
dia k¥ thuat cung loai véi cwdng d6 chiu kéo T = 70 kN/m. Thi nghiém kéo mét truc duoc tién hanh dé
kiém tra cudng do chiu kéo.

Hinh 2. (a) Thi nghiém Test 2, (b) Két qua sau thi nghiém Test 2
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Shear Stress (psi)

C,=35.1psi

Ci=10.1psifii i & %3 \ H H H

30 98 172 265 433 616
Normal Stress (psi)

Hinh 3. K8t quéd thi nghiém nén ba truc cia mau dét ddp (Pham, 2009).

Bdng 1. Diéu kién thi nghiém mau khéng c6 cét (Test 1) va thi nghiém khéi dét cé cot (Test 2, 3, 4, 5)
Budc cot,

Ma3u Test Loai c6t Ap luc hong Cwong do chiu kéo Sv
Test 1 None 34 kPa None None
Test 2 Geotex 4x4 34 kPa T =140 kN/m Sv=0.2m
Test 3 Double-Sheet, Geotex 4x4 34 kPa T =140 kN/m Sv=04m
Test 4 Double-Sheet, Geotex 4x4 34 kPa T =70kN/m Svy=04m
Test 5 Geotex 4x4 0 T =70 kN/m Sv=0.2m

Mé hinh sé

Phuong phap phan t& hitu han dugc tién hanh dé mo ta ¢ng xr clia khéi dat cé c6t bang si dung phan
mém phan t& hitu han Plaxis 2D. Thdng s6 hinh hoc md hinh va mé hinh phan ti hitu han dwoc thé hién
@ Hinh 4.

Trong phan tich nay, phan t& vai dia k§ thuat dwoc st dung phan tlr phi tuyén véi thdng sd thé hién &
Bang 2. Gia trj cha phan tir ti€p xuc gitra dat va ¢t (Ri= 0.9) duoc st dung trong nghién ctru nay. Thong
s6 dau vao m6 hinh dwoc cho trong Bang 2. Chu y rang gia tri Ri = 0.9 dugc s& dung trong nghién cru nay
duogc so sdnh véi vai trudng hop nghién clru cda Pham (2009) véi gia thiét phan tlr dat va cot tiép xuc
hoan toan (Ri= 1.0). Mé hinh Hardening Soil dwoc s dung cho cho vat liéu ddp cla khéi dat cé cét.

Modular block removed

GV Surcharge load after model setup

R TIE
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Gc — - s S O,

o

H=20m

s,=02m | -

|
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JL Backfill
‘ W =0.7H | —X 15 o e et

(a) (b)
Hinh 4. (a) Théng sé hinh hoc va diéu kién gia tdi, (b) Mé hinh phuong phdp sé trong Plaxis 2D

Trong nghién cu ndy mé hinh dam nén véi tai trong phan bd déu tai dinh va day ctia moi 16p 16p dat
duogc thé hién & Hinh 5 (Phan va codng su, 2021).

16



an Ban Tin Hoi * VSSMGE Bulletin

Két qua va thao ludn

Hiéu trng dém nén (CIS)

M®&i lién hé (rng suat va bién dang téng quat dat duwoc tir phwong phap sé va thi nghiém sé 1 va 2 duoc
thé hién & Hinh 6. Hinh 6 thé hién rang cac két qua nghién ctru tir phan tich s6 véi truong hop xem xét
hién &rng dam nén cho két qua cao hon so véi tredng hop khéng xem xét hiéu (rng dam nén. So sdnh védi
cac s6 liéu quan trac bdi Pham (2009), két qua tir phan tich s6 cho két qua kha tuong thich. Ngoai ra bién
do cua CIS khad nhd, diéu nay chirng td anh hudng cta CIS trong mai lién hé gitra (rng suat va bién dang
tong quat khong dang ké trong nghién cru nay.

Chuyén vi ngang cta khéi dét cé cét
Hinh 7 thé hién chuyén vi ngang tai bé mat cla mau &ng vdi cac ap luc nén khac nhau 400 kPa, 1,000 kPa,
2,000 kPa va 2,500 kPa. Téng quan, cé thé nhan thay rang két qua tir phan tich sé va sé liéu quan trac khd
tuong dong. Va gid tri cia phan ti ti€p xuc gilra dat va c6t anh hudng khdng dang ké tdi téi chuyén vi
ngang cla khéi dat cé cét.

K&t qua so sanh gitta sw phan b bién dang doc truc trong mdi I&p cot gitra phan tich sé va s6 liéu quan
trac dwoc thé hién trong Hinh 8. K&t qua tir phan tich s6 va di¥ liéu quan trac khd twong thich cho ca hai
truong hop voi 1dp cot 1an lwgt 13 1.6 m va 0.8 m tir day clia mau nén ba truc.

e RN R R R RN ERY

k Block Facing Jj! Backfill Type Il

EEEERERERREERERREN

Hinh 5. Mé hinh ddm nén duoc st dung trong nghién ctru
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Bdng 2. Théng s6 ddu vao trong mé hinh sé

Material Value
Pat dap

Model Hardening Soil
Peak plane strain friction angle, @ (°) 50
Cohesion, ¢ (kN/m?) 70
Dilation angle?, W (°) 19

Unit weight, y (kN/m?3) 16.8
Ere®2 (KN/m3) 62374
Eur0= 3% Erer™, (KN/m?) 187122
Stress dependence exponent, m 0.5
Failure ratio, R 0.9
Poisson's ratio, u 0.2

Pref (kN/m?) 100
Cot (Single- sheet Geotex 4x4)

Elastic axial stiffness (kN/m) 1000
Reinforcement spacing (m) 0.2

Modular block
Model

Model Linear elastic

Stiffness modulus ((kN/m?) 3*10°
Unit weight, y (kN/m3) 12.5
Poisson's ratio, u 0

Block-Block interface®
Model

Mohr-Coulomb

Stiffness modulus ((kN/m?) 3*10°
Unit weight, y (kN/m3) 0
Poisson's ratio, u 0.45
Angle of internal friction, ¢ (°) 33
Cohesion, ¢ (kN/m?) 2

Soil -Block interface®
Model

Mohr-Coulomb

Unit weight, y (kN/m?3) 0
Poisson's ratio, u 0.45
Angle of internal friction, ¢ (°) 33.33
Cohesion, ¢ (kN/m?) 46.67

Soil -Soil interface®

Model Mohr-Coulomb
Unit weight, y (kN/m?3) 0

Poisson's ratio, u 0.45

Angle of internal friction, ¢ (°) 45

Cohesion, ¢ (kN/m?) 63

2 Dya vao thi nghiém mau ba truc trong diéu kién thoat nuwédc, ® Binh nghia phan tl interface bang phan
tlr zero thickness trong Plaxis 2D
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3000 Lw‘ T ‘
< 2500 : =
% —#— 34 kPa (Mesured)
g 2000 ‘ 34 kPa (FE, Without CIS), Pham (2009)
Z 1500 34 kPa (FE, CIS), Pham (2009)
o i —o— 34 kPa, (FE, Without CIS), This Research
S 1000 —=—34 kPa, (FE, CIS), This Research
kS
3
& 500 7

0

o 1 2 3 4 5 6 7 8 9 10 11
Global Vertical Strain (%)

Hinh 6. D& thi méi lién hé gitra trng sudt va bién dang cia khéi dat cé cét Test 1 and Test 2

—e— 2500 kPa (Testing)
—0— 2000 kPa (Testing)
—0—1000 kPa (Testing)

400 kPa (Testing)
—o— 2500 kPa (FE), Pham (2009)
—8—2000 kPa (FE), Pham (2009)
—e— 1000 kPa (FE), Pham (2009)
—e— 400 kPa (FE), Pham (2009)
—e— 2500 kPa (FE), This Research
—e— 2000 kPa (FE), This Research
—— 1000 kPa (FE), This Research
60—0—400 kPa (FE), This Research

Speciment Height (m)

0 10 20 30 40 50
Lateral Displacement (mm)
Hinh 7. Chuyén vi ngang cta khéi ddt cé cét tai bé mdt hd cia Test 2
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—e— 200 kPa (Testing)
—o— 600 kPa (Testing)
—0— 800 kPa (Testing)
1000 kPa (Testing)
—o— 200 kPa (FE), Pham (2009)

—0— 600 kPa (FE), Pham (2009)
—0—800 kPa (FE), Pham (2009)
—e— 1000 kPa (FE), Pham

2009'2> )
—=——200 kPa (FE), This
Research
0 0.2 0.4 0.6 0.8 1
Distance from the facing of wall
(a)
3.5 —8— 200 kPa (Testing)

—8— 600 kPa (Testing)
—8— 800 kPa (Testing)
1000 kPa (Testing)

—e— 200 kPa (FE), Pham (2009)

—e— 600 kPa (FE), Pham (2009)

—8— 3800 kPa (FE)., Pham (2009)

—8— 1000 kPa (FE), Pham (2009)

200 kPa (FE). This Research

600 kPa (FE).This Research

—— 800 kPa (FE)., This Research

—&— 1000 kPa (FE), This Research
0 0.2 0.4 0.6 0.8 1

Distance from the facing of wall
) (b)
Hinh 8. So sdnh bién dang doc truc trong moi I&p cét trong Test 2 tai cdc vj tri: (a) Tai I6p cbt 1.6 m tir ddy
(b) Tai Iop cét 0.8 m tir ddy.

Két luan
K&t qua tir phuong phép s6 va sé liéu thi nghiém cho két qua kha tuwong ddng. Anh hudng tai d3m nén
khong dang ké trong rng xir cla khdi dat co cdt trong trwdng hop nghién clru nay. Mé hinh dan déo
Hardening soil cho két qua t6t khi m6 phong s cho khéi dat cé c6t trong trudng hop nghién ciru nay. Phan
tlr tiép xuc gitra dat va cbt cé anh hudng khong déng ké téi rng x(r cha khéi dat co cét trong trudng hop
nay.
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L&i cam on
Céc tac gia xin cdm on t&i Trwdng Dai Hoc Xay Dung Mién Trung d3 ho trg Nhém nghién cru ha tang Bén
Virng va Giam Nhe Thién Tai thuc hién bai bao khoa hoc nay.
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Nghién clru irng dung tru dng thép nhoi bé téng cho céng trinh cau
trong do thi
Studying on the application of CFT pier structures for urban bridges

Nguyén Thi Tuyé&t Trinh
Truong Pai hoc Giao théng vdn tdi. E-mail: tuyettrinh@utc.edu.vn

Dao Duy Lam
Truong Pai hoc Giao théng vdn tdi. E-mail: daoduylam@utc.edu.vn

Tom tat: Trong xay dung cdng trinh, tinh ndng cla vat liéu xdy dung thuong duoc danh gia dua trén
nhitng lgi ich mang lai nhu cudng d6 két ciu, dd bén va kha ndng khai thac thuan tién. Ngoai ra, ngudi
thiét k& con quan tdm lwa chon két hop tdi wu cac loai vat liéu véi nhau clng véi phuong phap thi cong to
hop dé dwa ra mot két cau téi wu. Bai bdo phan tich nhirng wu viét cla két cau dang cdt CFT va chirng minh
s phu hop khi rng dung cho két cau tru ciu. K&t qud thiét ké thir nghiém tru CFT trong bai bdo gdp phan
xay dung phuong phap tinh tru CFT theo Tiéu chuan TCVN 11823:2017, minh chirng tinh kha thi cda viéc
&ng dung k&t ciu tru CFT cho cdng trinh cau trong dé thi, vira dam bao kha ning chiu lyc, tinh thAm my
cla két cdu thanh manh va d3ac biét I3 thi cdng nhanh.

Summary: In construction works, the performance of construction materials is often evaluated based on
benefits such as structural strength, durability and convenient exploitation. In addition, the designer is also
interested in choosing the optimal combination of materials together with the combined construction
method to give an optimal structure. This paper analyses the advantages of the CFT column structure and
proves its suitability when applied to the bridge pier structure. The results of the experimental design of
CFT pier in the article contribute to the development of a method for calculating CFT piers according to
TCVN 11823:2017, and at the same time confirm the feasibility of applying CFT pier structures for urban
bridges, both ensuring the bearing capacity, increasing the aesthetics of the slender structure and
especially rapid construction.

Mé& dau

Viéc irng dung cac két ciu lién hop thép - bé tdng la mdt xu hudng tat yéu va ngay cang duoc cai tién trong
ky thuat xay dwng, dac biét trong xay dung cong nghiép, nha clra va cau dudng. Viéc st dung két ciu lién
hop 6ng thép nhdi bé téng (Concrete Filled Steel Tube - viét tat tiéng Anh |3 CFT) da dwoc Sewell cdng bd
tr ndm 1901 [1, 6]. Sewell d3 két luan rang, bé téng dé& chéng lai ri bén trong clia cot 6ng thép va do cirng
da dugc tang it nhat la 25%. Bén canh do, do trang thai kiém ché bé tong trong éng thép cla két cau CFT
nén kha ndng chiu nén cla két cau lién hop tang |én dang ké [5, 8, 9]. Nhirng wu viét cla két cau dang cét
CFT cho thay, két cdu CFT rat phu hop cho két ciu tru cu chiu nén udn va chiu lyc va cham clda phuong
tién, gidm mat cat tiét dién tao ra két cAu thanh manh. Ngoai ra, khi *‘ng dung k&t cdu CFT cho tru cau con
c6 thém mét wu diém nira, d6 1a 6ng thép cb thé thay thé van khudn khi d6 bé tdng tru. Do do, viéc st
dung két ciu tru CFT c6 thé 1am gidam chi phi két cdu phu tam, giam thdi gian thi cong nhd giam thdi bao
dudng va chd bé tdng déng cirng. O cac nudc tién tién, két cau tru CFT d3 duoc ing dung cho ciu vuot
nhiéu tang trong khu vuc dé thi, dé gidm thoi gian xay dwng va thoi gian cdm phuong tién lvu thong dudi
cau([l,5, 9].

K&t cau tru CFT hién con mdi va chuwa ap dung nhiéu tai Viét Nam, bai bdo trinh bay nghién ciru &ng
dung loai két cdu CFT cho thiét ké két ciu tru cau trong do thi, thuc ddy &rng dung mét két cau lién hop
vira ddm bdo tinh an toan chju luc, vira tdng tinh m{ quan cta két cdu thanh manh va dic biét la tién do
thi cong nhanh khi so sanh véi cadc phuwong an tru bé téng dang ing dung hién nay.
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Pac diém va ciu tao tru dng thép nhdi bé tdng

K&t ciu lién hop CFT 13 mot két cdu bao gdm 8ng thép va bé téng cuwdng d6 cao hodc cudng dd trung binh
nhoéi bén trong. Théng thudng dung 8ng tron, nhung cac 6ng vudng ciing ¢ thé dwoc irng dung, nhung
ch( yéu 13 loai dung &ng tron (Hinh 1). Hé thng két cau CFT cé nhiéu wu diém vé do clng, cudng do, kha
nang chdng bién dang, va khd nang chéng chdy. Noi chung, loai két cau nay cé thé nghién clru (rng dung
cho rat nhiéu loai cong trinh xay dwng nha xudng va céng trinh cau.

Va4 thEp L&i b2 t«ng |

Lai b2t«ng

o

i Hinh 1. Céu tao CFT va cdc logi cét lién hop [4]

K&t cdu CFT néi chung l1a mot két cau lién hgp bao gdm éng thép vo va bé tdng I6i cung lam viéc chung,
c6 nhi*rng wu diém sau:

e DO bén cla I6i bé tdng tdng khodng hai lan so v&i d6 bén cha bé téng thdng thuwdng nhd cé 16p vé thép
v0i chirc nang nhu I&p 4o boc chat bén ngoai.

e Bé tdng trong dng thép cd sw co ngdt nhuwng cling cé sy trwong nd. Tri s6 bién dang co ngdt theo chiéu
doc két cau € 1a rat nho, khodng 2.10° dén 3.10°. Day la wu diém cla két cau dng thép nhdi bé tong so
v3i két ciu bé tdng cot thép thdong thudng. Su trvong nd |a do khdng ¢ sy trao d6i d6 am gitra bé tong
va méi trudng bén ngoai, su trwong nd nay dwoc duy tri trong nhiéu ndm tao thuén lgi cho sy lam viéc
cla bé tong.

e Su cach ly cla bé tdng vdi méi trudng xung quanh tao ra nhirng diéu kién tét hon cho su lam viéc cha
bé téng khi chiu tai trong. Ngoai ra, viéc nhoi bé téng vao éng thép d3 nang cao dd bén chéng &n mon
mat trong cla 8ng thép, lam gidm d6 manh cta cau kién, |am tdng d6 6n dinh cuc bd cla thanh éng va
lam tang kha nang chéng mdép, méo (bién dang) cta vo 6ng thép khi bi va dap.

Cac cot lién hop CFT ngay cang dugc rng dung nhiéu trén thé gidi, trudc day |a trong xay dung dan
dung va gan day |a trong xay dwng céng trinh giao thdng. Tru cdu khéng chi chiu nén ma con chiu udn do
lwec nén léch tdm. Do d6 vat liéu CFT rat phu hop &ng dung cho két ciu try, thanh phan thép cé tac déng
lién hop véi thanh phan bé téng, vi vdy ca hai thanh phan thép va bé téng déu tham gia khang lai ca luc
nén va mo men uén. K&t cau tru CFT cling d3 dwgc (ng dung tai mot s6 nudc phat trién trén thé gidi va
dem lai hiéu qua tich cuc ban dau (Hinh 2).

Khi tru cau s&r dung két cdu CFT, n6 s& mang lai nhitng loi ich sau:

e Tru CFT c6 kha ndng (ng dung dwoc véi nhiéu trang thai két ciu, tuy theo cach bé tri thép va bé téng
trong mat cat ngang sé tao ra dwgc do clrng can thiét cila mat cat. V& 6ng thép cé tac dung chiu kéo va
chiu mémen uén cla cot. D6 cirng cla tru CFT rat I&n nho vat liéu thép dwoc bo tri & xa truc trung hoa
nhat, & vi tri d6 né cling gép phan lam tdng mémen quan tinh cla mat cat. Cac dang 16i bé tong ly tudng
c6 tac dung chdng lai tai trong nén va can tré trang thai oan cuc bd cta &ng thép. Nho dd, tru CFT cé
kha nang chiju tai trong nén Ién.

e Sugidn nd bi déng & thanh bén da duoc kiém ché bdi dng thép, lam cai thién cwdng d6, tdng tinh mém
déo va bién dang cla bé téng. Khac véi cot bé tdng cot thép va cot lién hop cd bé tdng boc bén ngoai
thép vdi cot thép ngang, trong két cau CFT vé dng thép ngan can nitt v cla I6i bé tdng va sy tap trung
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cot thép nhé trong cac vung lién két. Do bé tong bi kiém ché bdi vé 8ng thép, hé théng cot lam bang két
cdu CFT c6 cuwong d6 cao hon va kha ndng bién dang doc nhd cho dén khi pham vi bién dang ngang 1én.
C6 thé goi hiéu &rng lién két nay cla tac dong twong hod giita 6ng thép va bé tong 1a “hiéu tng t6 hop”.
Cac trang thai lam viéc cla k&t ciu cot CFT tuy thudc vao cdc tdc déng khac nhau. D& ré hon nhiéu nha
nghién ctru d3 kiém tra khd nang chju nén doc truc va chju uén dudi cac tai trong doc truc cda hai loai
k&t cau CFT va SRC (Hinh 3).

e K&t cau tru bé tdng thong thuong 1a can phai cé bd van khudn trong qua trinh thi cong. Khac phuc nhuwoc
diém nay, két cau tru CFT c6 1&p vé 6ng thép boc bé téng, do d6é khdng can ¢ van khudn vi chinh chinh
ban than 8ng thép d3 lam nhiém vu van khudn trong suét qua trinh d6 bé téng.

B 2 B W

Hinh 2. Két cdu cGu vuot trong dé thj st
dung tru CFT & Nhét Ban [1]

o Hhél hangchiu —
bigh dang
e
B+« Gidi han n:hé'_-.-' cao hdn
"Z Hinh 3. Quan hé tdi trong — bién dang cua
Bieh dang & két cau CFT va SRC [4]

T nhitng phan tich trén cé thé thay, tru CFT ¢ nhiéu lgi thé nhu cudng dd cao, tinh mém déo, giam
thoi gian thi cdng, tang dd an toan, va cd thé sty dung cac kiéu lién két don gidn duoc tiéu chudn hod. Ngay
nay, cdng nghé ché tao bé téng cudrng dd cao ra doi, nh& d6 cé thé thiét ké tru thanh manh hon, cho cac
nhip 1&n hon. Cac két qua nghién ciru két hop céc thi nghiém va phan tich theo phuwong phap phan tir hiru
han (FEM) d8&i v&i cac cot CFT cho thay, cé thé sir dung bé tdng cuwdng d6 cao va van dat dwoc mot trang
thai két cdu mém déo. Tuy nhién, can c6 ng thép day hon cho bé tdng cwdong d6 cao néu muc dich la dam
bdo tinh mém déo.

Hiéu (rng tdng cwdng do bé tdng do sy trong né 1a rd rang nhat déi vai tru ngan chiu tai trong léch
tam. P& dam bdo hiéu qua lién hop gilra thép vdi bé téng, ngoai viéc loi dung cuwdng dé dinh bdm tu nhién
khi tai trong dugc tadc dung chi vdi 6ng thép hodc chi vai 16i bé tdng, can phai thiét ké bé sung cac neo lién
két. Diéu nay can luu y dac biét khi st dung bé tdng cudrng d6 cao dwoc nhéi vao trong 6ng thép.

Mot chi tiét quan trong can xem xét nghién ctru la lién két tru va xa mi tru hodc hé dam cau, Hinh 4 13
hai loai lién két gitta coc 6ng thép va bé BTCT dugc khuyén nghij trong Tiéu chuan TCVN 10834:2015 d6 la
loai lién két sir dung thanh thép va loai lién két ngam. Hai loai nay cling dugc dua ra trong Tiéu chuan ky
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thuat cho Cau dudng bo Nhat Ban JRA 2012. Lién két nay cé thé nghién (ru rng dung cho két ciu tru CFT
dang coc &ng khi lién két vdi xa mii tru.

Mit trén bé méng Han goc toan bo xung quanh

J. N tai hién truong
Thanh c6t thép tang cuong
—_— At trén bé mo
. \ Matténbemong 1 ose toan bo
Thanh n6i D13 xung quanh tai hién
Buge 150mm = - Bé tong lap day truong =
3 <
I Ql> L
Bé tong lap day / b 7‘: RPN, _LI
o L. °
. =4 Pai chong cat : °. 1]
Thanh cot thép chinh tang 7 P = oo o’y el [RIT | a
A ) o - 5
cudng 6 mit dudi cta be mong” Thanh cét thép chinh ting . il 2
OSKH Sl cudng ¢ mat dudi ctia bé mong o4 .
Mat dudi bé mong [hl s e. oo © (72777 el
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Hinh 4. Cdc loaqi lién két gitta két cGu CFT va dam bé téng trong TCVN 10834: 2015 [3]

Dé& hoan thién thiét ké& két ciu tru CFT, mot s6 nghién cru vé két cdu CFT can duoc tiép tuc thuc hién
nhu chéng va xd, chiu ddng dat, cau tao lién két va dinh bam,...[1, 5, 6, 9].

Thiét ké thir nghiém tru CFT cho cdng trinh cau trong dé thi

Phan nay trinh bay tédm tat thiét ké thdr nghiém tru CFT dya trén thong s6 cu thé clia mot cong trinh cau
trong d6 thi, tir d6 dua ra cac dé xuat co s& cho viéc irng dung két ciu CFT.

Théng sé thiét ké va lwa chon cdu tao

Cau thiét k& thir nghiém |a ciu can dd thi, két cdu phan trén la cdc dam don gidn Super T ¢6 chiéu dai 40m,
bé rong cdu 10m. K&t ciu tru ban d4au la tru BTCT trén nén méng cé 8 coc khoan nhoi, dwdng kinh 1,5m.
Dia chat khu viec mong cau 1a sét va cat chat. Tai trong thiét k& HL93 va ngudi di theo Tiéu chuan thiét ké
cau dudng bd TCVN 11823:2017. Dé xuat thiét ké thay thé tru BTCT 13 tru CFT véi két ciu tru lién vdi coc.
Cé nghta 13, ca tru va coc sir dung 6ng thép (SKK490), dudng kinh 1,5m, riéng phan tru dwoc nhoi bé téng
bén trong (tru CFT), chi ti€t nhw Hinh 5.

Trinh tu thiét ké

Trinh tu thiét k& kiém tra tru va cac lién két chi yéu dua trén Tiéu chuan thiét ké cau dudng bd TCVN

11823:2017 va Tiéu chuln thiét k€ méng coc éng thép dang coc don dung cho cdng trinh cadu TCVN
10834:2015. Cac hang muc thiét ké chinh dwgc mé ta trong Hinh 6.
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Hinh 5. Thiét ké tru CFT dé xudt

Ki€m tra yéu cau két cdu CFT (Chudng 6 - 9.6.2)

Calculating axial compression resistance of CFT

(Chudng 6 - 9.6.3.2)

Tinh todn stic khdng nén-udn CFT (Chuadng 6 - 9.6.3.3 va 12.2.3.3)
Kiém tra stic khang nén va nén-uén mat cat CFT (Chuang 11 —

, 5.3)
Kiém tra tru Dua trén TCVN 11823 Kiém tra chuyén vi phudng doc va ngang ctia CFT (Chudng 11 —
va coc CFT (Chuong 6 Két cau thép, 5.2)
1 Chuong 11: Mé tru va tugng Kiém tra stic khang nén va nén-uén mat cit coc 6ng thép (TCVN
chdn) va TCVN 10834:2015 10834:2015)

Kiém tra stic chiu tai coc 6ng thép (TCYN 10834:2015)
Kiém tra chuyén vi coc éng thép (TCVN 10834:2015)
Kiém tra an mon két cau CFT

Kiém tra
lién két

Duya trén TCVN 10834:2015

| va TCUN 11823-2017 * Kiém tra (ing suét, stic khdng cat va cuc bé badng mé hinh PTHH ‘

‘ Ghi chi: Cac ki€m tra khac cé thé theo cac tiéu chuan cla du an ‘

Hinh 6. Néi dung thiét ké, kiém tra co ban tru CFT

Phdén tich két qud thiét ké

M6 hinh héa cé thé thyc hién bang phan mém théng dung FB — Multi Pier V5.9.0, cé xét dén anh huéng
dat nén (Hinh 7). Cac théng s6 dau vao d3 trinh bay & muc 3.1.

Trong mé hinh tru CFT nay, két cdu dwgc mé hinh hda toan khéi vai phan méng coc éng thép kéo dai
|én dén try, than tru la coc éng thép kéo dai va dwgc nhoi bé tdong (két cau CFT), sau d6 than tru lién két
v@i xa ma tru BTCT.

Cac hé sb nén xét dén bién dang cta dat, anh hudng cta coc duoc tinh cho mdéng coc éng thép theo
qui dinh & muc 8 cta Tiéu chuan thiét ké mdng coc 8ng thép dang coc don dung cho cdng trinh cdu TCVN
10834:2015. M6 hinh nay ciing c6 thé xay dung trén cadc phan mém khéc cd tinh nang twong tu.

K&t qua mé phong thé hién & Hinh 8. Lwc doc truc tinh toadn theo Trang thai gidi han(TTGH) Cuwong dd |
thu duoc 1a 6.061,5 kN nho hon stre chiu tai doc truc cla coc 1a 9.883 kN. Cac trudng hop kiém tra chiu lyc
két hgp md men va luc doc truc, rng suat, luc cat cla tru va bé déu nam trong gidi han cho phép theo
TTGH Cudng d6 va TTGH St dung. Céc gia tri chuyén vi theo TTGH SUr dung va Dac biét nhu trong Hinh 8.
Nhu vay, két cdu CFT dap (rng céc yéu cau cla Tiéu chuan thiét ké cau TCVN 11823-2017 va Tiéu chuin
thiét ké méng coc éng thép TCVN 10834:2015 [2, 3].
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Trong trwdng hop t6 hop tai trong cuc han cé xét dén luc va x8, chuyén vi tinh todn [a khd 16n, can ¢
cdc bién phap chéng va x6 va céc thiét k& bd sung. Van dé nay sé& trao ddi trong cac nghién clru tiép theo.
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Hinh 7. Mé hinh PTHH tru CFT
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Hinh 8. Két qud néi lwc va chuyén vi theo TTGH

Két luan

Trong thiét ké cong trinh cau cling nhu cac céng trinh xdy dung néi chung, cadn huwdng tdi muc dich thiét
k& khdng chi ddm bao kha nang chiu lwc ma con ddm bdo tinh my quan, thi cdng nhanh chéng va tiét kiém.
Tru CFT la dang két cdu dang quan tdm nghién clru véi nhiéu vu diém vé kha ndng chiu luc, tdn dung hiéu
qua hai vat liéu khac nhau, két cdu thanh manh, cé kha ndng chéng va dap t6t hon nhiéu so vdi tru st dung
dng thép rong hay bé téng thong thudng, ngoai ra 6ng thép cé thé thay thé khung tam va van khudn khi
dd bé téng tru hoan toan cé thé (rng dung cho ciu vuot nhiéu tang trong khu viee d6 thi, dé€ gidm thai gian
xay dwng va thoi gian cdm phuong tién lwu théng dudi cau déng thei ddm bdo sy thanh manh tao vé dep
kién trac.

Nham muc tiéu giadi quyét cac van dé cla két cdu CFT khi (rng dung trong xay dung cong trinh cau & Viét
Nam, dé xuat cac lién két don gian, tiéu chuin héa cac cau tao, xay dwng phuong phdp thiét ké va cac cong
thirc thiét ké tong quat, céc tac gid da tién hanh cac budc nghién clru (rng dung két cdu CFT. Dya trén cdac
phéan tich tinh wu viét cta két cau dang cot CFT, két qua thiét ké thir nghiém cho thay su phu hop khi tng

27



- Ban Tin Hoi « VSSMGE Rulletin

dung k&t cau CFT cho két cau tru cau, dap irng duwoc cac yéu cau cla Tiéu chuan thiét k& cau TCVN 11823-
2017 va Tiéu chuln thiét k& méng coc 8ng thép TCVN 10834:2015. K&t qua nghién clru nay gép phan xay
duwng phuong phdp tinh toan, thiét ké& tru CFT theo Tiéu chuan thiét k& cau TCVN 11823:2017, thé hién
tinh kha thi cta viéc &rng dung két ciu tru CFT cho cong trinh ciu trong dd thi, vira ddm bao tinh an toan
chiju lyc, vira tang tinh my quan cta két cdu thanh manh va dic biét |a day nhanh tién dé thi cong.
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Co s& khoa hoc phan |&p quan ly va s&t dung khéng gian ngam dé
phat trién bén virng thd d6 Ha Noi

The scientific basis for layering of management and using of urban underground space
in Hanoi city

Nguyén Cong Giang
Trwong dai hoc Kién tric Ha N6i, Email: gianglientca@gmail.com

Nguyén Xuan Phuc
Céng ty TNHH Cbéng nghé dia ky thugt méi trirong. E-mail: phucnguyen.hau.17xn@gmail.com

Tém tat

Bai viét dé cap co s& khoa hoc dé phan loai va quan ly khéng gian ngdm db thi tai Had N&i, nham huéng téi
viéc khai thac, s&r dung hiéu qua khéng gian nay trong cho twong lai. Trén co s& phan tich cic yéu té k§
thuat, dia chat va moi trudng dé phan loai khéng gian ngam, tir d6 xac dinh chién lvgc quan ly phu hop.
Cung véi d6, danh gia tiém nang va lgi ich cda khong gian ngam d6 thi, so sanh véi cac thanh phd khac dé
dé xuat gidi phap st dung ching dwoc hiéu qud, bén virng. Gop phan nang cao chat lwong quan ly d6 thi
va m& ra co hdi phat trién méi cho Ha Noi.

Summary

The article provides a scientific basis for layering and managing urban underground space in Hanoi and
effectively utilizing this space in urban development. We analyzed technical, geological, and
environmental factors contributing to layering underground spaces and determining appropriate
management strategies. At the same time, evaluate the potential and benefits of underground space,
compare with other cities and propose practical and sustainable solutions. This result improves the quality
of urban management and opens up new development opportunities for Hanoi.

Keywords: Urban underground space, underground space management, underground space use,
underground space classification.

Co s& khoa hoc va phwong phap phan 16p khong gian ngam gan véi phat trién do thj bén virng
cua Ha Noi

Pé tan dung khdng gian ngam (KGN) cho cidc muc tiéu phat trién kinh té - x3 hdi, cdc dd thi I&n cta céc
nuwdc phat trién trén thé gidi d3 trién khai xay dung nhiéu loai cdng trinh ngam khéc nhau trong khu vuc
thanh phé. Tai Viét Nam, KGN dé thij I&n dugc quan tdm nhiéu hon khoang 20 ndm trd lai day, vdi viéc
xay dwng cdc cdng trinh giao théng, ha tang ki thuat ngam, tadng ham ... Mot sé dang cong trinh b tri dudi
mat dat phé bién dugc tong hop so bd theo cdc nhdm nhu trong Hinh 1.

Hé théng ha tang ky thuat ngam [a mot phan quan trong trong viéc phat trién do thi va néng thon hién
dai, dac biét 1 cdc cdng trinh giao thdng va céng trinh ngdm chuyén biét. Sy phat trién cla ching thudng
gan lién qua trinh phat trién cia moi thanh phd, va tuy thudc vao nhu cau, mat dd dan sé cling nhu kha
nang kinh t&€ mdi qudc gia. Tai Viét Nam, viéc quy hoach va thiét k& cac cong trinh ha tang k{ thuat ngam
thudng di doi véi cac cong trinh trén mat dat nhw duwong ham va hé théng tau dién trong thanh phé. Trong
bdi canh phat trién kinh t& - xa hdi hién nay, dudng nhu cdc cong trinh ngdm khac cling s& nhan duoc sy
chudy trong quy hoach va xay dwng tai Viét Nam. Ngoai ra, khéng gian ngdm la mot nguén tai nguyén quan
trong, 1a khéng gian dy trit du phong cho xa hdi. Hinh 2 minh hoa cdc dang s dung khéng gian ngam phd
bién hién nay trén thé gidi, dién ra & cac dd sdu khac nhau, tly thudc vao sy xuat hién hay cé6 méit cla céc
loai “tai nguyén” va vj tri thich hop cho viéc xay dung va st dung dudi long dat cho nhu cau cu thé. Nén,
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viéc quy hoach str dung khdng gian ngam thanh phd, d3c biét vai cdc dé thi I&n can dugc quan tam dé sl
dung hiéu qua cho tuong lai.

Khai thac khoadng san ham 16,45 .
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Hinh 2: Mé hinh long ddt vdi dédc diém dia chdt va
hién trang st dung

Trén co s& céc tai liéu thu thap trong khodng 17 ndm (tir ndm 1990 dén 2007), bao gdbm 135 bdo céo
khao sat dia chat vdi tdng s6 917 hd khoan tham do. Cung véi d6, cé 02 hé khoan khao sat dia chat b6
sung dé kiém chirng mdrc do tin cdy céc tai liéu thu thap d3 dwoc thyc hién & khu viee ndi thanh Ha Noi.

Nén dia chat khu vic Ha Noi tir dudi 18n trén gdm mét sd hé tang chinh nhu da tudi Neogen va tram
tich tudi Dé T&. Tram tich D& T& phu khéng chinh hop trén nén da tudi Neogen, thanh phan chd yéu 13
cudi, soi, cat va cé xen 1an bui, sét. Trong hé Dé T, dia tang ké tir sau ky bang ha gan nhat duoc phan chia
tlr duwdi Ién trén cé céc hé tang nhu Ha Noi, Vinh Phic, Hai Huwng hé tang Thai Binh.

Tanabe va cong su (2006) phan chia dja tang dong bang sdng Hong tir Pleistocene dén Holocene thanh:
Don vi cap 0 (trAm tich bién Pleistocene); Don vi cdp 1 (trAm tich [T tich); Don vi cap 2 (trdm tich sdng); va
Don vj cap 3 (tram tich dong bang). Ngoai ra, tac gid Tanabe cung cong su cling dé cap dén thung Iiing
ngam trong nén tram tich theo hwéng Nam Bac doc song Day. Funabiki va cong sy (2007) dé cap trong bao
cdo khdo sat dia chat & ngoai 6 Ha Ndi c6 néu, & dd sdu 4m cé tram tich [T tich, dwdi d6 1a tram tich sdng
chiu dnh hudng thiy triéu, va dwdi 10m |a tram tich bién (tudi khoang 7,500 - 8,700 ndm trudc).

Hinh 1: M6t s6 loai céng trinh ngém dé thj
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Hinh 3: Vi tri cdc hé khoan trong 131 h6 so khdo sét  Hinh 4: So' d6 3D cla dja tdng mét sé khu virc ndi
dd thu thap thanh Ha Néi
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Cac d3c trung dia ki thuat nén dat & Ha Nbi c6 xu thé thay d&i theo huwdng Bic-Nam. O Séc Son va
Dong Anh, 1&p dat sét cing 16 ngay trén mat, tudi Pleistocen. Xudng phia nam, 1&p sét dia tang nay nam
siu hon, trén nd cé nhitng |&p dat loai sét mém yéu hon va cat xen kep, tham chi cé nhiéu |&p dat yéu loai
sét trong dja tang.

Khoéng gian ngam Ha Noi cé thé dugc khai thac, str dung hiéu qua theo ba I&p: |&p ndng (0-5m) cho ha
tang ky thuat; I&p trung binh (5-15m) cho cong trinh cdng cdng va bai dd xe; va I&p sau (15-30m) cho giao
théng ngam. Khai thac nwdc ngam va nang lugng dia nhiét cling tly thudc d6 siu dia tdng chira nuéc hay
nguon nhiét.

Sw can thiét cla phan I&p khong gian ngam gan véi quan ly & st dung khong gian ngam dé thi

Viéc quan ly va s&r dung khéng gian dé thi, dac biét 1a khéng gian ngam, dang tr& nén quan trong trong
bdi canh phéat trién dd thi gia tang, trong d6 ludn kém theo sy gia tdng dan sd tai cdc d6 thj tré. Phan I16p
khdng gian ngadm |a gidi phap hiéu qua dé giam ap luc [én khéng gian bé mat, gidi quyét ngap lut, t6i wu
héa da chirc nang, bdo vé mdi truvdng va bdo ton di san van hda. Céc lgi ich hay gia tri mang lai khi khai
théc s& dung khong gian ngam dé thj cé thé ké téi nhu:

e Tang cuwdng hiéu qua s&r dung khdng gian: Su gia tdng dan sd va phat trién kinh té khién khéng gian trén
mat dat han ché, viéc st dung khdng gian ngam giup giam ap luc nay.

e Padang hda chirc ndng khong gian: Khdng gian ngam cé thé dugc st dung cho nhiéu muc dich nhu luru
trir hang héda, giao thong, va cac dich vu cong céng.

e Gidi quyét ngap lut: Khdng gian ngadm gilp cai thién hé thong thoat nwdc va giam nguy co ngép lut trong
cac thanh phé.

e Antoan va bao vé méi trvong: Chon dudi dat cac ha tang va dich vu co ban gilp gidm nguy co tir tham
hoa tw nhién va 6 nhiém mai trudng.

e B3o quan di san van hda: Khdng gian ngdm cé thé bao quan va tdn vinh cdc di sdn van hoa va lich sr.
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Bai hoc kinh nghiém trén thé gidi

Singapore - Chién Iworc phdt trién khéng gian ngém dé thj

Phat trién khong gian ngam 1a yé&u t6 quan trong dé ho tro tang trwdng bén vitng tai Singapore, mot qudc
gia co dién tich 1anh thé rat hep — khan hiém dat dai. Ndm 2007, bd Phat trién Qudc gia da thanh 1ap
“Undergroup Master Planning Task Force” dé 1ap ké& hoach chién luvgc phat trién st dung khong gian ngam.
Dén ndm 2010, Uy ban Chién lugc Kinh t& d3 tich hop viéc phat trién khong gian ngam vao chién lugc kinh
té& dai han cda chinh ph( Singapore. Ndm 2014, Co quan T&i phat trién dé thj da thdc day nghién ctru vé
khéng gian ngdm dé sir dung hiéu qua tai nguyén ngam. Khong gian gan mat dat dugc quy hoach cho cac
hoat ddng |4y con ngudi lam trung tdm nhuw trung tam mua sam, b3i d6 xe, giao thong, trong khi cac tang
sdu hon dugc st dung cho dudng ham tién ich, luu trir hydrocarbon va hé théng thodt nudc. Singapore
d3a phat trién mot mang lwdi dwong sat do thi rong I&n, trong d6 82 km trong tdng s6 180 km nam dudi
mat dat, va gan 10% mang ludi dwong cao tdc cling nam dudi mit dat. Ho d3 trién khai nhiéu dy 4n ham
ngam l&n va phat trién mang ludi di bé ngam tap trung & khu thwong mai trung tdm. Giai doan 2018-2030,
Singapore tiép tuc xay dwng céc quy dinh toan dién va phdi hop gilra cac bén lién quan dé sir dung khéng
gian ngam hiéu qua hon. Cac dy 4n tuong lai bao gdbm md& réng ha tang giao théng ngdm va tao cay xanh
dudi long dat, vai cac dy an cu thé nhu Thomson-East Coast Line, North-South Corridor va Cross Island
Line. D& hd tro viéc nay, Singapore dang phat trién mo hinh dia chat khong gian ngam va thu thap di liéu
chinh xac vé céc cau tric ngam, dong thdi kham pha mé hinh hop tac cong tu (PPP) dé phat trién viéc khai
thac khdng gian ngam dé ngay cang hiéu qua hon.

Casablanca (Morocco) - Tich ho'p khéng gian ngdm trong quy trinh quy hoach st dung dét dé thi
Casablanca, thu dé kinh té cia Maroc, dang huéng tdi viéc tich hop khdng gian ngdm trong quy hoach st
dung dat dé thj dé phat trién bén virng. Truwdc day, khdng gian ngam chd yéu duoc s dung cho céc tién
ich co ban nhu nuédc, dién va vién théng. Tuy nhién, gan day thanh phd d3 trién khai mét s6 dy dn ngam
nhu b3i dd xe va ham chira dé giai quyét van dé giao thdng. Mot du dn dang chu v 1a "siéu thu gom nudc
Bouskoura", dugc xay dwng dé ddi pho vai I lut va d3 chirng minh hiéu qua cua viéc st dung khong gian
ngam trong viéc giai quyét cadc van dé I&n cla thanh phd. Casablanca dang 4p dung mé hinh "M hinh hda
théng tin vung d6 thi - SURBIM" dé tich hop khdng gian ngam vao quy hoach st dung dat. M6 hinh nay sl
dung dit liéu dia ly va hé théng thong tin dia ly (GIS) d€ quan ly thong tin vé khdng gian ngdm, chia sé chi
phi thu thap di¥ liéu va nghién clru cidc van dé moi trudng. Muc tiéu ca mé hinh nay |3 tao ra va hop nhat
tat ca cac loai di¥ liéu lién quan dén khdng gian ngam, gitp thiét |ap khung chinh sdch dé cung cip thong
tin va hudng dan cac quyét dinh lién quan dé&n khong gian ngam. Diéu nay sé& gitp duy tri sy can bing giita
khai thac va bdo tdn khong gian ngdm, dong thdi dam bao phat trién d6 thj bén virng.

Mot s6 bai hoc kinh nghiém tir quy hoach va quan ly khéng gian ngdm db thi ap dung cho thanh
phd Ha Noi

Khoéng gian ngam d6 thi 1a mét ngudn tai nguyén quan trong, can dwoc nghién ctru va st dung hiéu qua
dé mang lai nhiéu gid tri vé kinh té&, xa hdi, bdo vé méi trwdng va canh quan dé thi. Déi vdi cac thanh phé
|&n nhu Ha Noi, d3 dén luc can xay dung cac chién luge phat trién khdng gian ngam, dac biét tai khu vuc
trung tdm, nham tang hiéu qua s&r dung dat, bao tdn canh quan dé thj va cung cap nhiéu tién ich cho ngudi
dan. Viéc nay khdng chi tao ra cac chirc ndng md&i ma con gidp tdi wu hda st dung khdng gian dé thi va
giam bét ap luc cho cac khu vye trung tam.

Dé quy hoach va quan ly khong gian ngdm dé thi hiéu qua, can luvu y mot sd van dé sau:

Dt liéu vé khéng gian ngam d6 thi: Pay la buwdc dau tién va quan trong nhat. Can s dung cac cong nghé
nhu GIS va BIM dé xay dung co s& dit liéu truc tuyén vé hd so xay dwng, dit liéu dia chat va thu vién dia
ky thuat, phuc vu cho viéc 1ap quy hoach va quan ly phat trién khéng gian ngam.

Lap quy hoach khdng gian ngam d6 thi: Viéc nay doi hdi kién thirc toan dién vé mdi truedng ngam, dac
biét 1a cdc van dé lién quan dén dat dai, dia chat dé thi va sy tuwong tac véi co s& ha tang d6 thi. Quy hoach
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tang ngam noéng cho cac hoat dong 18y con ngudi lam trung tam nhu hé théng di bo ngam, bai d6 xe, va
coéng trinh thwong mai dich vu ngdm tai cdc nha ga metro, két néi véi khdng gian trén mat dat. Quy hoach
tang ngadm sau dé phat trién cac hé théng ha tang ky thuat khac nhu hé théng thodt nudc dé giadi quyét
ngap lut do thi. Quy hoach nay cé thé tich hgp vao quy hoach str dung dat nhw trwdrng hop cla Casablanca
hoac quy hoach téng thé tich hop nhu Singapore.

Xay dung chién lvoc phat trién khéng gian ngam do thi: Phat trién khéng gian ngam doi hoi ngudn luc
|&n va lau dai. Chién lugc nay can cd sy phdi hop cha Chinh phu, tv nhan va ngudi dan, dac biét 1a mé hinh
PPP dé phat trién khong gian ngam. Nén xay dung cac quy dinh toan dién huwéng dan st dung khong gian
ngam hiéu qua va tich hop viéc phat trién khéng gian ngdm d6 thj vao chién lugc kinh té dai han nhu
Singapore d3a thuc hién, ciu tric nd thanh mét phan cla sy bén virng dé thi.

Gidi phap két ndi khong gian ngam dd thij va chia sé quyén sir dung khdng gian ngam

K&t néi khdng gian ngam d6 thi va chia sé quyén st dung khdng gian nay c6 thé dat dwoc théng qua cac

bién phap sau:

e Giao thong cdng cong tich hgp: Xay dwng hé thong giao théng lién két gitra khéng gian ngdm va bé mat
do thi.

e Cai thién tién ich va dich vu: Phat trién cac tién ich nhu khu mua sam, nha hang, hodc phong tap thé
duc trong khéng gian ngam.

e S{r dung cong nghé thong tin: Tao ra cidc ing dung di déng cung cap théng tin vé khong gian ngam.

e Quan ly di¥ liéu va quyén s& hiru: Thiét |ap hé thdng quan ly dit liéu dé theo di va phan phdi quyén st
dung khéng gian ngam.

e Hop tac: T6 chirc cudc hop gitta cac bén lién quan dé thao luan va phat trién khéng gian ngdm mét cach
hop tic va bén virng.
K&t hop cac bién phap nay co thé tao ra mot méi trwdng khdng gian ngam do thi phat trién, mé va hap

dan, dong thoi dam bao rang quyén loi va nhu cau cla cong dong dugc dap tng.

St dung khéng gian ngadm véi muc dich phat trién d6 thj theo hinh thirc TOD

Transit Oriented Development (TOD) |a md hinh quy hoach dé thi dwa trén hé théng giao théng céng céng,
tap trung dan cuw quanh cac dau mai giao théng nhu ga metro. Véi dién tich 3359,8km? va dan s6 du kién
14,6 triéu ngudi vao nam 2045, Ha NGi sé phat trién thanh d6 thj I&n. Viéc 4p dung mo hinh TOD s& ting
hiéu qua s dung dat, gidm khoang cach di lai, gidm Un tac giao thong va thic day phat trién d6 thi bén
virng.

Mét sé chuyén gia nwdc ngoai tirng dé xuat Ha Noi can quy hoach quy dat cho céc dé thj vé tinh va hé
théng metro. Tai Nhat Ban, mé hinh TOD d3 thanh céng vdi viéc phat trién cidc khu vuc quanh ga metro
hién dai, tién ich va trung tdm thuong mai. Diéu nay giup giam tai cho vung 16i d6 thi.

Uu diém cGa md hinh TOD |a t8i da hoda gia tri dat dé bu dap von dau tuw, ting lwvu lvgng hanh khach,
va cai thién diéu kién mdi trudng va x3 hdi. TP.HCM ciling dang quy hoach phat trién theo md hinh nay.
Kinh nghiém tir nudc ngoai cho thay can quy hoach lai dat va b6 sung co s& ha tang khi xay dung metro,
v3i co ché phu hgp dé dam bao loi ich cho ngudi dan va chinh quy@n. Mé hinh TOD khéng chi gitip phét
trién d6 thi ma con tao ngudn lyc tai chinh I&n cho cac du 4n dudng sat d6 thi.

Cac gidi phap ky thuat cho viéc sir dung khdng gian ngam tai cac quan trung tdm cta thanh phé

Ha Noi

S& dung khéng gian ngdm tai cdc quan trung tdm thanh phd Ha Noi cé thé doi hdi cac gidi phap kj thuat

cu thé dé ddm bao tinh hiéu qua va an toan. Dudi day la mot sd gidi phdp ky thuat phd bién:

e Heé théng giao thong ngam: Xay dwng tau dién ngdm va hé théng tau cao téc dé€ gidm Un tic va tao khu
do thi dwdi long dat.
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e Hé théng cap va thoat nwdc: Nang cap hé théng ngam dé cung cap nudc sach va chdng ngép ung, xtr ly
nuwdc thai hiéu qua.

e Hé théng dién va vién thong: Dau tu ha tang ngam dé cung cap dich vu dién va internet 6n dinh, tranh
mat my quan dé thi.

e Phuong phap thi cong ngdm: Ap dung phwong phdp kich day 6ng va TBM dé thi cong hé théng ngam,
han ché& anh huwéng doi séng trén méat dat, két hop quan trac lién tuc dé kiém soat sy cd.

e Quan ly rdi ro va an toan: Thiét k& cdng trinh ngdm vdi hé théng thoat hiém, canh bao va vat liéu chéng
chay.

e B3ao dudng va bao tri dinh ky: Thyc hién bdo dudng thudng xuyén dé dam bao hé théng ngam hoat
déng hiéu qua va an toan lau dai.

Luat str dung khdéng gian ngadm dé thi dwa trén kinh nghiém cia Nhat Ban

Chinh phd Nhat Ban d3 ban hanh chinh sach sir dung khéng gian ngam sau dé tai tao d6 thi. Dat dé thij chi
chiém 8,8%, khién viéc phat trién khdng gian ngadm trd nén can thiét, nhat 13 & Tokyo. Khong gian ngam
duoc st dung cho dudng cao toc, dwdng sat, bai d6 xe, khu mua sdm, va cac cong trinh k§ thuat khac.

Chinh phl quy dinh khong gian ngdm sau hon 40m khong thudc s& hitu ¢ nhan, giup dé dang xay dung
cac cong trinh céng cong. Viéc xay dung khéng gian ngdm sau mang lai nhiéu lgi ich, nhu gidm tranh chap,
rat ngan thoi gian va chi phi xay dwng, va tang cwdng an toan dong dat. Cac du an dudng sat va cao téc
phai ngdm hda do thiéu khéng gian bé mat.

Chinh pht d3 két hop nhiéu luat dé diéu chinh viéc sir dung khong gian ngam sau, ddc biét & cac thanh
phd 1&n. Vi du, dudng vanh dai Tokyo va ham tau t6c do6 cao Linear khong thé thuc hién néu khéng cé luat
khong gian ngam sau. Viéc xay dwng cac khu mua sdm ngam ciling phd bién, véi hon 1,1 triéu mét vudng.
Chinh phd Nhat da xay dung cac cdng trinh ngam thoat nudc dudi cac séng dé chéng 1l lut, nhu & Chiba.
Khi xay dwng cong trinh ngam, can khao sat k¥, |ap bién phap thi cong, phong chay chita chdy, théng gio,
chiéu sdng, phong I, va ddnh gid tac ddng. Nha nudc can xay dwng co s& dit liéu dia chat, quy hoach khéng
gian ngadm, hoan thién van ban phap ly, va khuyén khich dau tu cdng nghé méi. Pay la bai hoc kinh nghiém
cho Viét Nam trong phat trién cong trinh ngam.

Két luan va kién nghi

Viéc nghién cru va quan ly khdng gian ngdm do thi la mot phan quan trong trong phat trién bén virng cla

Ha Noi. Ap dung cac phuong phap khoa hoc va kinh nghiém tir cac qudc gia khac gitp t8i wu héa st dung

khdng gian ngdm va cai thién mdi trudng séng dé phat trién bén virng. Dwa trén nghién ctru, ching toi dé

xuat:

e Tang cudng nghién ctru khoa hoc: Dau tu vao nghién ciru dé hiéu ré hon vé ciu trdc va tinh chat cla
khéng gian ngdm do6 thi dac thi tai Ha N6i.

e Xay dung chién luvgc quan ly: Thiét 1ap k& hoach quan ly bao gdm nguyén tac huéng dan, chuan muc ki
thuat va co ché gidam sat.

e Hoptac da phuong: Thic ddy hop téc gilta cac bd, nganh, dia phuong va cc d6i tac tw nhan trong quan
ly khéng gian ngam.

e Tich hgp vao quy hoach db thi: Tich hgp phat trién khdng gian ngam vao cac ké hoach quy hoach dé thi,
dac biét & khu vy trung tam.

e Gido duc va tao nhan thirc: Tang cudng gido duc va nhan thirc cong ddng vé vai tro, anh hudng va bién
phap an toan khi s&r dung khdng gian ngam.
V&i s no lyc va hop tac tir cdc bén lién quan, ching ta cé thé quan ly khdng gian ngam dé thj bén virng

va hiéu qua, gép phan phat trién toan dién thanh phé Ha Néi.
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Summary

Design and construction of a geogrid stabilized working platform for use with a ringer crane in the US was
undertaken in 2016 and completed in 2017. The ringer crane was configured with a maximum bearing
pressure of 192 kPa, a load spreader ring with outside and inside diameters 56 m and 33.2 m, respectively,
and was rated the third largest in the world. Stringent criteria for differential and total settlement needed
to be met to ensure successful crane operation. Site conditions exhibited predominantly fat clays and
occasional sandy silt lenses. A geogrid stabilized working platform was designed to improve allowable
bearing capacity of the soil and to decrease potential settlement. Estimated total cost savings of $3.1
million when compared with original plans to construct a deep foundation system. Success of the geogrid
stabilized platform was further demonstrated when it withstood Hurricane Harvey without damage and
the crane was back in operation the day after the storm passed.

Tém tat

Viéc thiét ké& va thi cdng k&t cau san cong tac dwoc gia ¢d bang ludi dia ki thuat da truc phuc vu van hanh
can truc loai Ringer @ My da duoc thue hién vao ndm 2016 va hoan thanh vao nam 2017. Can truc Ringer
tao ap lyc 1&n nhat 1én nén tdi 192 kPa, véi pham vi phan tai c6 hinh vanh khan, c6 dudng kinh ngoai cling
nhu trong 1an lwot 1a 56 m va 33,2 m, duoc danh gid thudc loai 1dn thi ba trén thé gidi. D& ddm bdo van
hanh can truc an toan, céc tiéu chi vé do Iin léch va do 1Gn tdng can phai ddp (rng mot cach nghiém ngit.
Dia tang tai khu vuc du &n chi yéu 13 dat sét déo va mot sé vi tri cé xen kep 10p cét phu sa. K&t cau san ciu
duoc gia cd bang lwdi dia ki thuat da truc dwoc thiét k& dé gia ting kha nang chiu tai va giam dé Iun cda
cong trinh. Téng chi phi wéc tinh d3 tiét kiém khoang 3,1 triéu USD khi so sdnh vd&i phuong an két cu ban
dau sir dung hé méng coc. Hiéu qua clha két ciu san cau nay con dugc thé hién rd hon khi két cau tru vitng
trudc bdo Harvey ma khong bi hu hai nao va can truc d3 hoat déng trd lai chi mét ngay sau khi con bdo di
qua.

Gioi thiéu chung

Céac dy an xay dung cang thuong cé két cau san cong tac cho cau siéu trong, hd tro can truc hoat dong va
phd bién dat trén nén dia chat yéu. Cac két ciu san cong tac nay thuong dugc xem 13 céng trinh tam,
thuwong cé it hodc khéng cé khao sat hién trudrng va dugc thiét ké dé ddm bao diéu kién van hanh an toan
cho médy méc tai trong ndng. Thiét ké khong phu hop cac két cAu san cau nay cd thé gay ton kém hodc dan
t&i viec khong ddm bao kha ndng lam viéc 6n dinh, tham chi cé thé gdy nén sy cham ché trong qud trinh
xay dung. Trong mot s8 trudng hop dic biét, thiét bj tai trong ndng cé thé mat 6n dinh dan dén sap hoic
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1at d6. Nhitng tai nan nay thudng dan dén thwong tich hodc tir vong va cé thé dan téi viéc diéu tra kéo dai,
bao gbm viéc xem xét chi tiét diéu kién dia chat, tai trong va phuwong phap thiét ké dwoc sir dung dé xac
dinh kich thuwdc san cong tac.

Thoéng thudng, cac két cau san cau dugc xay dwng st dung cap phdi dang hat rdi nhu cap phéi da ddm
nghién, dac biét khi két cdu san phai chiu tai rat ndng va chiéu day két ciu san cong tac tré nén rat day.
Giai phap phd bién hién nay dé giam chiéu day két ciu san cau la két hop véi vat liéu dia ki thuat tdng
hop, dac biét la ludi dia ky thuat polyme.

Gia c6 co hoc

Gia ¢6 co hoc dién ra khi cac hat c6t liéu hodc dat lién két khda gitr vdi cac khe/d hé cla ludi dia ki thuat
cirng da truc, nho do6 hiéu qua lén chat cac hat nhu dwge minh hoa tai Hinh 1. Khi lwdi dia ky thuét cirng
phat trién co ché lién két khda gilt, mang lai nhitng loi ich dang ké vé hiéu suat co hoc cla |&p vat liéu
phirc hop nay (gitra lwdi va cot liéu dap) va truyén tai trong xuéng nén dat bén dudi. Loi ich cla I&p vat
lieu phirc hop nay duwoc danh gia qua két qua ghi nhan gia tri chuyén vi rat nho tai bé mat két cau, nho sy
huy dong vé kha nang lam viéc ngay tir bién dang rat bé cta chinh ludi dia k§ thuat sir dung dé gia cwong
nén. Gia cd két cau san cong tac bang ludi dia ki thuat da truc 1am tang kha ndng chiju tai va gidm do Iun,
va d3 dwoc chirng minh bang cac th&r nghiém trén md hinh kich thuwdc thuec.

Geogrid

Hinh 1. Nguyén ly gia c¢é va co ché khéa gii¥ vat liéu hat roi vai lwdi dia ky thudt da truc

Thong tin dv an thiét ké

Dy 4n dugc dé cap trong bai viét nay |a mét co s& hda dau & phia Tdy Nam Louisiana, Hoa Ky & khu vuc
Lake Charles gan Gido x( Calcasieu. Quy md clia du an dugc dé xuat rong 250 mau Anh bao gdm viéc xay
dung mdi khu phirc hgp 10 hon phan hiy etan (cracker ethane) tri gia 1,9 ty USD va nha may monoethylene
glycol (MEG) trj gid 1,1 ty USD. Viéc xay dung ca hai nha méy da duogc thyc hién vao ndm 2016. Do yéu can
phai sir dung cac thiét bj siéu trong trong qua trinh xay dung cidc nha mdy nay va tinh phire tap cda du an
khi khéng gian van hanh rat han ché nén can truc loai Ringer chuyén dung duwoc sl dung. Viéc xay dung
duwoc hoan thanh trong vai ndm tiép theo va ca hai nha mdy déu chinh thirc vdn hanh vao nam 2019.

Cén truc Ringer

Mammoet Fabrication B.V. d3 thiét ké& va sdn xuat can truc PTC-200 DS dé st dung cho viéc xdy dung co
s& héa dau. Can truc Ringer nay duoc thiét ké vai ap luwc |dn nhat tac dung 1én nén dat tdi 192 kPa, vdi
pham vi vong phéan tai cé duwong kinh ngoai va trong lan lwgt |a 56 m va 33,2 m, va duoc danh gid 1a can
truc loai Ringer |&n thir ba trén thé gidi. Strc ndng cda can truc t&i 9578 kN & ban kinh ndng 74 m. Hinh 2
thé hién hinh anh mét can truc PTC dién hinh. Can truc di chuyén trén mét hé théng duwdng ray tron goi la
dam vong déi tao thanh khung chit A 6n dinh. D& dam bao can truc van hanh an toan, cac tiéu chi vé dé
lGn téng, va quan trong hon 1a yéu cau vé dd 1in léch can phai dédp &rng nghiém ngit.
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Hinh 2. Hinh dnh mét can truc PTC Ringer
Cdc yéu cau dé phdng
Cac yéu ciu van hanh d6i véi can truc Ringer ¢& I&n can dam bao nghiém ngit va chit ché trong kiém soét
d6 lin. Cao d6 clia méng san cau khong dugc thay déi qua 10% trén dudng kinh 56 m vong ngoai. Do bang
phang khong duoc thay d8i qua 10 mm trén bat ky khoang cach ray 5 m ndo hodc 2 mm trén chiéu dai
11,4 m cla thdm ray. Cap d6 vi mo dd léch yéu cau clia cac tdm phan tai lién ké phai ndm trong khoang 15
mm trén khoang céch 15 m giira cac khung dé.

Céc yéu cau khat khe néu trén, trong khi cong trinh dat trén nén dja chat it thuan loi, véi diéu kién dia
chat khu vire bé can ciu bao gdm |&p dat sét déo, trang thai déo mém, va mét s6 vi tri cé xen kep 1&p cat
phu sa. Mt cat ngang phan tang dia chat d&€n d6 sau 30,5 m gdm 5 |&p dat sét (CH) khac nhau. Diéu kién
dia chat phirc tap hon khi ma myc nuwéc ngdm dao déng trong khoang -1,83 m dén -1,22 m. Két qua thi
nghiém khong cd két-khong thoat nudc cho tri strc khang cat khoang 32 kPa.

Giai phap thiét ké ban dau - méng sau

Giai phdp thiét ké ban dau cho két cu san cdng tdc da dé xuat hé méng sdu bao gébm 200 coc bé tdng
c6t thép vudng kich thuwdc canh 13 457 mm duoc déng téi d6 sdu 19,8 m va cb dai coc bé tong dudng kinh
61 m. Téng chi phi wdc tinh cho két cdu hé méng coc nay la 2,7 triéu USD, khéng tinh dén chi phi vuot mirc
c6 thé xay ra. Pai coc cé thé duwoc gilt lai sau khi qué trinh van hanh can ciu hoan tat hodc cé thé bi pha
bo vdi chi phi tdng thém 13 600 ngan USD; nang tong chi phi udc tinh cta két cdu mdng coc 1én it nhat [a
3,3 triéu USD.

Giai phap thay thé véi lwéi dia ki thuat

Nhém dy an LA MEG 1 muén tim mét gidi phap thay thé két ciu san cdng tac thiét ké ban dau cé chi
phi thap hon va thuan tién hon dé hd trg can truc tai trong I&n van hanh. Su phdi hop gitra CBI, Tensar
International va Nhém dy an LA MEG 1 d3 dé xuat két cau san ciu gia c6 bang lwdi dia k§ thuat da truc.
Yéu cau dadi vdi thiét ké két cau san cau bao gbm sirc chiu tai t&i thiéu 295 kPa va duy tri d6 1tn chénh léch
nho hon 1:100.

Cac 16p Iwdi dia ki thuat va cap phdi dé ddm trong két ciu san ciu s& lam viéc nhu mot 1dp vat liéu
phirc hgp va mang lai hiéu qua 1am viéc 6n dinh théng qua kha ndng khda giit lién déng c6t liéu roi, lén
chat céc hat cét liéu. Co ché lam viéc cda lwdi dia ki thudt s& mang lai loi ich cho viéc han ché dich chuyén
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ngang cot liéu va tdng cudng dd cla |&p cap phdi dd dam mdt cach hiéu qud cho cac 1dp cap phdi dé bén
trén 16p luwdi dia ky thuat.

Vat liéu
Cot lidu cap phdi dd dam nghién (vat liéu nén duwdng loai A-1 LA-610) dd dam chat 98% (Modified Protor -
Proctor caitién) duwoc sir dung tai dy an. Cap phdi hat clia c6t liéu cé 10% c& hat lot sang No200 (0,075mm),
con lai cac hat 0,075-22mm). M6t s6 chi tiéu vat ly cla cot liéu bao gdm trong lugng don vi thé tich khé
|&n nhat 21,5 kN/m3, khéi lwvong thé tich don vi riéng hat 27,6 g/cm3, trong lwong don vi thé tich roi 16,2
kN/m3, d6 am t8i wu 7,25%, d6 mai mon LA 22, va d6 bén sunfat 0,4.

Lwdi dia ky thuat Tensar TriAx TX160™ va vai dia ky thuat khong dét (Mirafi S800) duwoc st dung lam vat
liu ngdn cdch, ngdn chin sy xdm nhap cta cdc hat min gilta |&p cip phdi da ddm va I&p cét san 1ap dé
dam bao yéu cau vé dd phang vi md (micro levelness) cho hoat ddng clia can cau.

Thiét ké két cdu san cdu gia cé bang Iwdi dia ky thudt da truc

San cau duoc thiét k& day 1,83 m véi 5 1dp lwdi dia ky thuat da truc. Cong tac dao mé rong dién tich két
ciu san cau la can thiét d& dam bdo tam dém phan tai s& duoc thi cdng vadi chidu day it nhat [a 1900 mm
cot liéu dwoc dam chat vai cac 16p ludi dia ki thuat gia ¢6 co hoc. Gidi han dao 13 khodng 71.830 mm dén
62.700 mm va pham vi cla tdm phan tai |an lvot 13 27.986 mm dén 16.582 mm, ban kinh tir ngoai vao
trong. Pham vi hinh khuyén cda ludi dia k§ thuat 1a 17.501 mm. Chi tié€t minh hoa pham vi cda két ciu san
cau duogc thé hién tai Hinh 4. Pham vi nén sau d3o yéu cau phai duoc tao phang sau khi dao bé pham vi
dat yéu, cling nhu dap lai bang vat liéu t&t va dam chat.

— L. 1 N
R Y T

Hinh 3. Md& réng két cdu san cdu

Bé réng pham vi chong mi cha lwdi dia ki thuat 13 305 mm theo cd chiéu dai va bé rdong cudn ludi khi
trai lugi trén mat bang. Hwédng duwdng ndi cla cac 16p lwdi dia ki thuat ké tiép duoc xoay 60 dd so véi
huwdng dudng ndi cta 16p trude, do dé hudng dudng ndi ciia mbi 1dp lwdi dia ki thuat khong thang hang
va trung hudng véi cac 16p trai lwdi trwdce dé.

Yéu céu vé chét luong va kiém sodt chét lvong (QA/QC)

Do day 1&p cbt lidu va ludi dia k§ thuat két cdu san cdu dwoc thé hién tai Hinh 4. Thi nghiém thir tai
duoc tién hanh méi 60 dd & ban kinh 22,8 m tinh tir dudng tam cla két cdu san va twong ng véi dudng
tdm cla pham vi tdm phan tai. D& ti€n hanh cdc thi nghiém, mot tam thép cé duwdng kinh 457 mm duwoc
st dung véi kich thay luc 227 kN va mot xe ben cé tai lam d6i trong. Tai duoc dp dung theo ba mirc tang
tai la 165,2, 342,3 va 550,6 kPa va duoc gilt trong cac khoang thoi gian thich hgp. K&t qua ghi nhan duwoc
|y tir gia trj tai 5 phut do cudi cung dé loai bd cac bién dang duw. Céc gid tri d6 cirng cla nén duwoc tinh
todn tai tirng vi tri va xac nhan dé cirng nén 1&n hon 6,5 kg/cm? theo yéu cau cho pham vi két cau san.
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PLATE LOAD TESTING
PERFORMED

Hinh 4. B6 tri cdc I6p cua cét liéu va lwdi dia ky thudt két cdu san cdu

B4 tri hé thdng thu thodt nwdc pham vi tdm phan tai hinh vanh khan va hé théng dudng day két néi
dién tai dwdng tdm bén dwdi pham vi tdm phan tai can dugc thiét k€ dé dam bao van hanh can truc an
toan. Chi ti€t dwdng 6ng thoat nudc duoc thé hién tai Hinh 5. Cac dudng 6ng thoat nwdc nay duoc ndi
v3i 4 may bom dat bén trong ngoai pham vi tdm phan tai dé thu nwdc vé trung tdm va loai bo kha nang
dong nuwdc tai pham vi tAm phan tai. Mot 6ng PVC 100 mm ciing dugc sir dung dé bao vé dudng day cap
dién va duoc bd tri nam bén dudi 1dp cat.
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Hinh 5. Chi tiét mdt bang va mdt cdt ngang bé tri hé théng thu thodt nuwdc

Mot |&p dém cat day 100 mm duwoc ddt bén trén 16p két cau san hodc trén cung cla phan két cau dap.
Lép cat nay gilip tao d phang vi mé (micro levelness) cho can truc dé dam bado phan b6 ap luc dong déu
dén cac may rai tai va ddm ray trong qua trinh van hanh can truc. Yéu cau thi cong bao gdm viéc bé tri 1&p
boc vai dia ky thuat phan cach dugc bo gap tlr 2 m dén 3 m & phia trong va phia ngoai cla I&p dém cét,
tao thanh dém phao cét nhu thé hién tai Hinh 6. Ngoai ra, may rai tai phai chong |én trén pham vi bo gap
|&p vai dia ki thuat it nhat 1 m dé cat khéng bi trwot ra ngoai va bi cuén tréi khi mwa I&n hodc bi gid théi
manh.
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Dy bdo d6 lun gidi phdp thiét ké

Céc phan tich vé dé lun dugc thue hién bang phan mém, s& dung hai phuong phap khac nhau dé so sdnh
b&i van cé nhitng ton tai va han ché nhat dat ctia phan mém duoc st dung vao thoi diém dé. Phan mém
Dimension Solution hodc DSS (Tensar International Corporation) d3 dwoc sir dung dé dy bdo dé ltn so cap
bén duwdi duwdng tam cda khu vue két cdu san ciu si dung lwdi dia ki thuat. Phan mém DSS cé kha ning
wéc tinh d6 1Gn nén két ciu san gia cd bang lwdi dia k§ thuat sir dung phuong phap Westergaard, cling
nhu do 1tn nén khong duwoc gia c6 bang phuong phap Boussinesg. Phan mém SetCalc (Yang va Duncan)
cling duoc sir dung dé tinh todn dd Iin chénh Iéch cla cung mdt khu vue 6n dinh lwdi dia k§ thuat vi
chuwong trinh cé kha nang tinh todn do 1Un so cap dudi bat ky diém nao dugc lwa chon déi vai tai trong tac
dung phan b6 va do d6 cho phép tinh todn d6 |in chénh Iéch tir diém nay t&i diém khac.

S dung ap luc tién cd két 13 167,6 kPa, d6 lun dugc wdc tinh cho hai truéng hop 4p luc tac dung 1a
191,6 kPa va 179,9 kPa. Ca hai truong hop san cau gia c6 bang ludi dia k§ thuat va treong hop khong st
dung ludi dia k§ thuat déu dugc phan tich vai muc dich so sdnh lgi ich ma lwdi dia ki thuat mang lai. D6i
V@i tat ca cac trwong hop, pham vi hinh chit nhat gia dinh c6 kich thudc 11,58 m x 24,38 m duwoc gia thiét
d& mo hinh hda cac vi tri phan bé tai cla can truc trén vong ray cla may rai tai. Hinh 7 thé hién ba vj tri
duoc duoc lya chon dé wdc tinh d6 [Un vi phan so véi diém trung tdm cda khu viee gid dinh hinh chir nhat.
K&t qua DSS thé hién d6 Iun wdc tinh tai dudng tdm cta khu viee hinh chir nhat gia dinh cho ca diéu kién
duoc gia ¢d va khdng duoc gia c6. K&t qua du tinh dd 1Un bang phan mém SetCalc thé hién dd [un cho bdn
diém khdac nhau ctia khu vuece gid dinh hinh chit nhat; cu thé 13 vi tri géc, canh ngan diém giira (MPSS), canh
dai diém gilra (MPLS) va dwdng tdm cua khu vue chiu tai hinh chi nhat.
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Hinh 7. Gié dinh hinh chi¥ nhét va cdc diém twong trng cua mé hinh ding phdn tich lin

Pung nhu dy tinh, viéc st dung cdc phuong phap phan tich khac nhau cé thé duwa ra két qua tinh todn
vé d6 lun khac nhau déng ké do cac giad dinh va han ché cla cac phuong phap va bé giai s6 khic nhau duoc
str dung trong phan mém tinh todn. Téng hop cac két qua tinh toan tai bén diém khac nhau cha hinh chir
nhat doi véi tai trong tac dung 1a 191,6 kPa va 179,9 kPa duoc trinh bay tai BAng 1. S& dung ty |1& phan
trdm d6 14n cho tirng diém trong s6 ba diém so vdi diém trung tam dugc xac dinh tir phan tich bang phan
mém SetCalc, d6 lun dwoc tinh todn véi DSS cho diém trung tdm dugc si dung dé wdc tinh twong ng do
lGn tinh bang mm tai ba diém con lai cla khu vire gia dinh hinh chi* nhat theo phan trdm cta dé Iun tai
diém trung tam. K&t qua chi ra rang két ciu san gia c6 bang lwdi dia ky thuat cho thay d6 1tn wdc tinh ban
dau it hon so vai két ciu san khéng dugc gia ¢ trong cac truong hop duoc phan tich. Luu y, cc tinh todn
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dwa trén gia dinh rang vj tri so sanh diém do lun cla trwong hop két cdu san duoc gia ¢ va khong dwoc
gia c6 la giéng nhau so vai vi tri tdm cha khu viee hinh chi¥ nhat gid dinh.

Bdng 1. B4 lin so cdp du tinh cua két cdu san cdu

K&t qua tir SetCalc K&t qua tir DSS

Tai trong tac dung 179.9 kPa

Vi tri Téng do 1an (mm) Do léch so vaitdm  Téng d6 lIun (mm) Ty 1é d6 lun tuwong
(%) ty (mm)

Trung tdm 121.9 100 75.7 75.7
MPLS (1) 85.3 70 - 53.1
MPSS 2) 76.2 62.5 - 47.2
Goc 48.8 40 - 30.2

Tai trong tac dung 191.6 kPa
Trung tdm 125 100 85.3 85.3
MPLS (@) 91.4 73.2 - 62.5
MPSS 2) 79.3 63.4 - 54.1
Goc 51.8 41.5 - 35.3

() Trung diém canh dai; @ Trung diém canh ngan

Do 1Un quan trac thye t& duwoc du kién sé nhd hon gid tri du tinh do thoi gian hoat dong twong ddi ngan
cla can truc Ringer cla dy an thiét ké. Udc tinh téng do Iin so cap s& dugc gia dinh xay ra trong mot
khoang thoi gian twong d6i dai dwa trén dac diém dia chat va tai trong tac dung.

Bang 2 thé hién gia tri trung binh tr phan tich theo DSS va SetCalc vé do 14n Iéch tinh bang mm va ty |&
(%) clia téng d6 1Un diém trung tam. Cac tinh todn dwa trén gia dinh rang do [4n 1éch ¢ lién quan dén téng
dd 1an wdc tinh va d6 1Un |3 ddng déu trén toan bd dién tich cda san cau.

Bdng 2. Bé lin du tinh trung binh
Ap lyc tac dung 191,6kPa

Vi tri Téng dd lun D6 lun léch (mm) DO Iéch so vai vi tri trung
(mm) tam (%)

Trung tam 104 - 100

MPLS () 76 28 30

MPSS @) 66 38 40

Géc 43 61 60

) Trung diém canh dai; @ Trung diém canh ngén

Thi cdng va van hanh can truc

Dén thang 6 ndm 2017, k&t ciu san cau gia c6 bang ludi dia k§ thuat da truc da hoan thanh va di vao hoat
déng. Cau truc Ringer d3 duoc [3p ddt dung thoi han, méc du viéc xay dung bj cham tré nhiéu [an do mua
|&n theo mua. Viéc xay dung két ciu san ciu vdi hé théng thoat nudc bén trong dé€ ngdn nudc mua dong
lai trong k&t cau san la giai phap quan trong tranh sw cham tré trong van hanh. Bat chap gié va mua 1én
b&i tran bdo Harvey (8/2017), két ciu san cau dugc gia ¢d bang lwdi dia k§ thuat van dirng virng trwdc con
b3o di* ddi ma khéng bj hu hai, va mét ngay sau khi bo di qua, can truc d3 hoat déng tré lai va viéc lap
dwng ti€p tuc duoc trién khai. Sy thanh cong cla két ciu san cau gia cd bang lwdi dia kj thuat da truc
trong con b3o nhiét déi Idn nay 13 nho vao hé théng thoadt nuwdc chuyén dung cho phép nuwdc mua thoat
nhanh va céc |6p ludi dia ki thuat han ché cét liéu dich chuyén ngang va duy tri kha ndng chiu luc cla két
ciu. Hinh 8 1a anh thuc té& can cau PTC-200 thuc té dang thyc hién nang thiét bi khu vue thap rira cao 100
m va nang 688 tan.
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Hinh 8. Thdp rira dwoc ndng I6p dét béi can truc PTC-200 DS (Gnh Mammoet Fabrication B.V.)

Do lun thue té duorc theo doi

Mammoet d3d quan trac céc tiéu chi vé cao d6 khac nhau cla két cdu mat san cau dé danh gid bat ky do
lGn chénh |&ch nao trong suét thoi gian can truc Ringer hoat dong. Cong tac quan trac bao gom do ludng
va theo d&i nhitng thay d&i vé cao d6 d&i véi do phang clia tdm phan tai (d6 phang vi m6/ micro-levelness),
duwong ray vao ra (46 phang mirc trung binh/ meso-levelness), mat truéc khung dé cau (d6 phang vi mo/
macro-levelness) va d6 déc tng thé (trwdc-sau) clia can truc trudc, trong va sau mdi [an nang ciing nhu
trwdce, trong va sau khi dinh vi cac d&i trong. Trudng hop phat hién thay bat ky su thay ddi nao vé cao d6
dwa trén cac két qua do, can truc sé khéng duwoc phép hoat dong cho dén khi thuc hién mét sé bién phap
khdc phuc d& ddm bao dd bang phang cta két cau nén bai cau.

Tém tat cac két qua quan trac dd Itn do Mammoet thyc hién dugc trinh bay tai BAng 3 d3 cho thay
khéng c6 méi lo ngai nao vé dd lin chénh Iéch d3 xay ra. Mammoet téng két rang két cau san cu gia c6
bang ludi dia ky thuat da truc k&t hop hé théng thu thoat nuéc hop ly, ddm bao chat luvgng t6t va khong
cé van dé givé do lun.

Bdng 3. Két qud quan trdc dé lun

Tiéu chi d6 phang/cao do Gidi han cho phép K&t qua quan trac

t6i da thuc té
(mm) (mm)

Téng thé (trudc-sau) 56 5

D6 phang vi md - Micro (may rai 10 4

tai)

D6 phang muic trung binh - 25 2

Meso (duwang ray ra-vao)

D6 phang vi mo - Macro (mét 53 4

trwdc khung dé cau)
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So lwgc vé chi phi

K&t cau san cau gia c6 bang ludi dia k§ thuat da truc da duoc trién khai thi cong trong pham vi ngan sach
cho phép. Chi phi thi cong cta két cau san cau gia cd bang Iwéi dia k§ thuat tiéu t6n hon 1 triéu USD, thap
hon déng ké giai phap méng sau ban dau. Cap phéi da nghién dwoc st dung vdi cac |6p lwdi dia k§ thuat
c6 thé dé dang dugc di chuyén khdi vi tri van hanh can cau va duoc tai st dung lam vat liéu 18p két cau tai
cac vj tri khac trén cong tredng. Nhu d3 trinh bay, két cdu hé méng sdu ban dau gém coc bé tdng vai két
ciu san bé tdng (va viéc thao d& chung) cé tdng chi phi wdc tinh [a 3,3 triéu USD. Theo dd, két ciu san cau
gia c6 bang lwdi dia ky thuat d3 giup tiét kiém chi phi 2,3 triéu USD, cong vdi khoan tiét kiém chi phi bd
sung |a 815.000 USD phi can cdu. Céng tac van hanh ciu da dugc hoan thanh trudc 32 ngay so vdi ké
hoach do két cau san cau gia c6 co hoc lwdi dia ki thuat dugc xay dung ding tién do. Dy an nay d3 tiét
kiem duogc téng cong 3,11 triéu USD nho st dung két cau san cau gia cd bang lwdi dia ki thuat da truc thay
vi két cdu hé mdéng coc ban dau.

Thay loi két

Nghién ctru dién hinh nay |a chia sé kinh nghiém thuyc tién tir nhitng thanh cdng va hiéu qua vé ca kinh té&
va k{ thuat cla dy an tai My. Mt két cau san cau lam viéc 8n dinh khi dugc gia ¢d bang luéi dia ki thuat
da truc cho can truc ndng hang ndng PTC-200 thay thé gidi phdp mdng sdu chi phi |&n va thi céng phire tap.
Van dé thoat nudc cla dé ciu cling 1a mot bién phap quan trong dan tdi thanh cong cla giai phap, gép
phan giam thiéu dong nudc khi d6 cd thé phat sinh rui ro khéng mong muén. Theo d6, viéc b6 tri hé théng
thodt nwdc day di can trd trong dac biét véi thiét ké phu hop tuy dy an.

Nhitng van dé chl y&u mang lai hiéu qua cta dy an dién hinh nay cé thé ké t&i gdbm: Sy tham gia truc
ti€p ngay tir dau gitra chd dau tu, ki suw dia k§ thuat, don vi tw van dd nang lwc, don vi van hanh, ché tao
can cau ....; thdng tin trao ddi c&i mé& dwoc duy tri gilra tat ca cac bén lién quan va & tat ca cac budc trong
quad trinh thiét ké va thi cong xay dung; cudi cling va cé thé 1a quan trong nhat 1a sy san sang cla chi dau
tu cling nhu cac k§ su cta ho trong viéc cdi mé véi cac gidi phap thiét k& méi. Ca ba ly do nay da gép phan
tao nén thanh cong ruc r& cla dy an va can dwoc coi la hinh mau cho sy thanh céng cla tat ca cac dy &n
xay dung khac trong tuong lai.

Loi cam on

Céc tac gid xin chan thanh cdm on sy hd tro nhiét tinh cta Darrell Brandes tir don vi Mammoet Fabrication
B.V., Bruce Koepnick ctia CBI, va George Bloom tlir don vi Tensar International, |a giam sat vién tai hién
trwong trong qua trinh xay dung.

Tai liéu tham khao

Brandes, D. 2018. Personal correspondences. Mammoet Fabrication B.V.

Dimension Solution Software (DSS). 2013. Tensar International Corporation, Alpharetta, GA.

SetCalc 1.0, Calculation of vertical settlement. 2002. Yang, B. and Duncan, J.M. Center for Geotechnical
Practice and Research, Department of Civil and Environmental Engineering, Virginia Polytechnical
Institute and State University, VA.

Bai viét duoc Ngé Huy Péng (Céng ty Tensar International Limitted, Vietnam, dong.ngo@cmc.com) dich tir
bén géc bai bdo “Multi-axial geogrid stabilized working platform for ringer crane operation” trong tuyén
tép Ho6i thdo Quéc té GeoVirtual 2020 cla cdc tdc gid Lois G. Schwarz va Mark H. Wayne; va Yuli Doulala-
Rigby. Phdn bién va chinh stra: Nguyén Purc Manh, Hoi Co hoc dét va DKTCT VN
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Thi cong tru dat xi mang duong kinh [&n (tru RAS) tai Bén 5 va 6, dy
an xay dung cang Lach Huyén, Hai Phong

Application of large-diameter CDM columns (RAS columns) construction technology at
berths 5&6, Lach Huyen port, Hai Phong City

Tran Thi Phic, Nguyén Tién Diing, Nguyén Huy Ha, Tran Binh Hung
FECON Corp., E-mail: ntdung@fecon.com.vn

Gidi thiéu

Tru dat xi mang (CDM) dudng kinh 1&n vdi tén thuong mai 1a RAS (Reliable Accord Soil) 1a mét cong nghé
trén sau co hoc tién tién, cé thé tao tru CDM duwdng kinh t&i 2,5 m. Uu diém ndi bat cla cong nghé RAS
bao gdm: (1) Hé théng dau khoan kép cdng suat 1dn cd thé tao tru dwdng kinh |6n; (2) Hé théng can khoan
2 truc (trong va ngoai) cho phép 2 tang canh tron (tang trén gan vdi truc ngoai va tang dudi gan véi truc
trong) quay nguoc chiéu nhau (Hinh 1); (3) Hé th&ng kiém soat chat lwong thi cong tién tién. Co ché 2 tang
canh trén quay nguoc chiéu trong khi thi cdng giup cho dat va vira dwoc tron déu hon so véi cdng nghé
CDM truyén théng, tranh dugc hién twong dat (sét déo) bé vao cédnh trdn va quay cung nhau (khong dam
bdo d6 ddng nhat cua tru).
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Hinh 1. Nguyén ly céng nghé thi céng tru RAS

Tai Nhat Ban, cong nghé thi cong tru RAS d3 duwoc dp dung thanh cdng tai nhiéu du an |&n trong hai thap
ky gan day. Tuy nhién, & Viét Nam cong nghé nay lan dau tién duoc cong ty FECON ng dung thi cong tai
cac bén 5 va 6, duy an xay dwng cang Lach Huyén, thanh phd Hai Phong. Trong khuén khé bai bdo nay,
nhém tac gia gidi thiéu tong quan vé dy an va mot s6 wu diém cla cong nghé thi cdng tru RAS so vdi cong
nghé thi cong tru CDM truyén théng, vai cdc nhdn manh vé chat lugng tru va thoi gian thi cong.
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Cong tac xtr ly nén cac bén 5va 6
Vitridw dn

Cang Lach Huyén, thudc d3o Cat Hai, thanh phd Hai Phong (Hinh 2) dwoc quy hoach chi tiét vai ty 1&
1/2000 va phé duyét tai quyét dinh s6 1161/QD-UBND ngay 28/6/2016. Hinh 2 thé hién vi tri bén s6 5 va
s6 6 trong hé théng cang Lach Huyén va Hinh 3 thé hién mot phdi cdnh thiét ké ca bén 5 va 6.
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Hinh 2. Mdt bang téng thé vi tri bén s6 5 va 6

Hinh 3. Phéi cdnh bén sé6 5 va 6
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Theo quy hoach, cang Lach Huyén c6 téng cdng 8 bén, trong dé bén sé 1 va 2 vdi téng chiéu dai 750 m
da duogc xay dung va khai thac thwong mai tir ndm 2018 v&i nang luc théng qua dat khoang 1,5 triéu
Teu/nam. Bén sd s6 3, s& 4, va s6 5, s 6 vdi téng chidu dai 1.650m va nang lwc thdng qua dat khoang 3
triéu Teu/nam, dang duoc xay dung. BEn sé 7 va 8, vdi tdng chiéu dai 900m va nang luc thdng qua dat
khoang 1,5 triéu Teu/nam, dang duoc trién khai thid tuc thi cdng. Cac bén cang tir bén s6 3 dén bén s6 8
s& [an lvot dwa vao khai thac tir nam 2024 — 2027.

Diéu kién dia chat
Theo két qua kh3o sat dia chat do Vién Nén mdng va Cong trinh ngdm FECON thyc hién ndm 2023 [1] va
do Cdng ty CP Tu van Xay dung Cang — Dudng thuy (TEDIPORT) thue hién ndm 2021 [2], dia tAng khu vuc
B&n 5 va 6 gbm |&p cat san |ap trén bé mat vdi thanh phan |a cat bui, c6 chiéu day 1&p bién d6i tir 0.9m
dén 7.5m; ngay duwdi |&p cat san [ap 1a |&p dat yéu (16p 1a, 1b, 2, 3a, 3b) phan b rong khdp khu vire khao
sat vdi chiéu day Ion. Day 13 1&p dat can cé bién phdp xir ly nén dé gidam dd [in céng trinh trong qua trinh
st dung. Dudi |&p dat yéu la 1dp sét trang thai déo mém dén nira cirng (I6p 4, 5); bén dudi nhitng |&p dat
nay |3 cac 1&p dat co kha nang chiu luc t6t hon, cé thé dit méng cong trinh (16p 6, 7a, 7b, 8a, 8b); dudi
cung 13 |&p d4 sét bot két, phong hod nirt né manh dén trung binh (16p 9a, 9b). Hinh 4 thé hién mat cat dja
chat dién hinh tai khu vuc doc theo bén sa lan.

Cac lop dat y&u khu vure bén Container, bén dich vu va bén sa lan tai B&n s6 5 va 6 dugc gia c6 bang tru
CDM nham tdng kha nang chiu tai cho nén, gidam do I4n céng trinh. Tuy thudc vao tai trong va dia chat &
tirng phan khu, miii tru CDM duwoc thiét ké va thi cdng sau t6i thiéu 1.0 m vao trong cac |6p 5 hodc 6.
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Hinh 4. Mt cdt dia chdt doc theo bén xa lan [1]
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XU ly nén dat yéu bang tru RAS va tru CDM

Khu vuee xir ly nén dat yéu

Khu virc nén clia bén container, bé&n sa lan va bén dich vu (Hinh 3) duoc gia ¢d bang tru RAS, con dién tich
phan trudc bén container dwoc gia c6 bang cac hang tru CDM. Dién tich khu vire xt ly dwoc chia thanh 55
phan khu, trong d6 phan khu 1 dén 40 dwoc gia ¢ bang tru RAS va phan khu 41 dén 55 duoc gia ¢d bang
tru CDM (Hinh 5). Badng 1 théng ké khéi lwgng CDM va RAS tai dy an.

4 42 43 44 45 46 47 48 49 50 51 52 53 54 55
T T i T I T T ] T ]

12 13‘14‘15‘16‘1?‘18‘19 20| 212223 | 24| 25|26 | 27| 28|29 30‘31‘32‘33‘34]35‘36|3?‘33‘39[40\

1
10 J‘\KHU VUC COC THUY Ghi chu:
Y TRIAL CONSTRUCTION AREA =ht chu:

Céc phan khu x{ ly bang tru RAS: 1- 40

Hinh 5. Téng mdt bdng cdc phdn khu x& ly nén bang RAS va CDM

Bdng 1. Bang théng ké khéi lwong tru RAS va CDM

Thong s6 XU ly bang tru RAS XU ly bang tru CDM
Dién tich xtr ly (m?) 37,760 6,620
Téng s6 luwgng tru (tru) 9,767 3,728
Téng chiéu dai tru (m) 196,190 48,975
Puong kinh tru (m) 1.8 1.0
Cao d6 dinh tru (m) +1.0 -5.3dén-6.2
Cao d6 ddy tru (m) -15.6 dén -25.5 -15.5 dén-22.7
Chiéu dai tru (m) 16.6 dén 26.5 9.4dén17.4
Thoi gian thi cong 27/04/2023 — 28/11/2023 20/04/2023 - 13/10/2023

Mdt bang bé tri cdc tru RAS va CDM

Cé 3 loai ciu tao dién hinh bd tri tru RAS va 1 loai v&i tru CDM dugc dp dung tai dy an nay [3]. Cau tao loai
1 (Hinh 6a) dugc thiét ké cho hau hét cac phan khu cla cta bén container, bén dich vu va bén sa lan. Vai
cau tao nay cac tru RAS dugc thi cdng thanh céc tudng tru giao nhau song song va c6 chiéu vuéng goc vadi
mép bén. C4u tao loai 2 dugc thiét ké vadi cac tudng tru giao nhau va vuéng goc (Hinh 6b) va ciu hinh nay
duwoc ap dung cho khu viyc giao gilta bén container va bén sa lan (phan khu 12). C4u tao loai 3 duoc thiét
k& dang lwdi 6 vudng (Hinh 6¢) va kiéu bé tri nay dp dung cho khu vic giao giita bén sa lan vdi bén dich vu
(phan khu 5). Tru CDM D1000mm bé tri dang ludi 6 vudng (Hinh 6d) va ap dung toan bd khu vuc trudc
bén container (phan khu 41 dén 55).
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(a) Tru RAS D1800, cdu tao logi 1
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(c) Tru RAS D1800, cdu tao logi 3 (d) Tru COM D1000

Hinh 6. Cdc céu tao dién hinh bé tri cdc tru RAS va CDM cho khu vue xt& ly nén dét yéu

Thi cong va kiém soat chat lwong

Quy trinh thi cbng

Quy trinh thi céng tru RAS va CDM dugc thé hién nhu Hinh 7. Dau tién, may dwoc di chuyén vao vi tri try
can thi cong (RAS hodc tru CDM) va duoc kiém tra dinh vi chinh xac. Sau khi dwa may vao dung vi tri, cong
tac khoan dugc tién hanh. Trong qua trinh khoan xudng, vita xi mang dwoc phun va khudy tron véi dat.
Téc dd khoan va lwu lwong vira phun dugc kiém sodt chat ché dé ham lwong xi dat yéu cau thiét ké trong
qua trinh khoan xuéng. Khi qud trinh khoan phut dat d6 sau thiét ké tai miii tru, cdng tac phun vita hoan
thanh, can khoan dugc rit 1én 1.0 m va lai khoan xudng t&i mii tru, ddm bao phan mii tru dwoc ddnh tron
déu. Cudi cung, can khoan duoc xoay (ngwoc chiéu) va riut |én tdi cao dé dinh tru thiét ké khi d6 qua trinh
thi cong dugc hoan thién. Hinh 8 thé hién mdt thdi diém bat dau khoan tru thir RAS T1 va Hinh 9 thé hién
mot thoi diém (Thang 9, 2023) 6 day chuyén RAS thi cdng déng thoi tai du an.
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Vao diém Khoan, bom vira, Khoan, bom vira téi Ngit vira, quay Kéo lén, khuay Hoan thanh coc
Setting out tron d6 sau thiét ke nguoc rit can lén tron, t6i cao do. Completion
Penetration with Penetration with IOIn Sau do khoz;m dinh coc thiét ke
slurry, mixing slurry mixing to auong l?‘, 1.0m dén Withdraw, mixing
design depth i without slurry to
Stop slurry, top pile design
withdrawal

unclockwise 1.0m,
re-drill 1.0m to

bottom level of pile
_

[ ]

]

[ motor |

Hinh 8. Thi céng try thur RAS tai du dn
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Hinh 9. Thi c6ng tru RAS trong giai doan dai tra (sdu ddy chuyén thi céng déng thoi)

Kiém soat chat lwgng thi céng tru
Mét trong nhitng wu diém cla cdng nghé thi cong tru RAS la quy trinh kiém sodat chat lugng tién tién, ty
déng trong sudt qua trinh khoan tao tru. V&i moi day chuyén thi cong (may khoan, hé théng xi 16 chira xi
mang, tram tron vira, hé théng mdy bom cao dp, mdy phat dién, mdy nén khi,...), cac thdng sd thi cong
(chiéu sau, téc dd xuyén (m/phut), s& 1an cat trén (1an/m), lvu lvgng vita (lit/phat), téng lwgng vita (lit), ...)
déu duoc hién thj trén cdc man hinh tai hai vi tri trén may khoan (Hinh 10a) va trong budng diéu khién
trung tdm (Hinh 10b). Cac k¥ su trong budng diéu khién trung tdm va tho |ai may cung phdi hop kiém soét
(thdng qua bd dam) cac thdng sb thi cong dé dam tru dwoc thi cong ding thiét ké&. Néu tru dang thi cong
ma khéng dat yéu cau lvu luvgng vira bom (trén mét dai) thi man hinh s& hién thj canh bao, va ky su léi
may sé& phai ti€p tuc khoan va phun vita dam bao thiét ké. Do dd, cdng nghé thi cdng tru RAS dam bao
100% céc tru duoc thi cong dung thiét ké. V&i céc day chuyén CDM, cac thdng s6 thi cdng dugc hién thi
tuong ty, tuy nhién khéng cé canh bao néu tru thi cong khéng dung quy trinh dam bao chat lwong.

Chat luvgng thi cong tru duoc kiém tra trwdc, trong va sau qua trinh thi cdng. Cac théng sd kiém soat
duwoc trinh bay trong Bang 2.

(a) Trén mrévyhlgwoan (b) Trong bubng diéu khién
Hinh 10. Hé théng man hinh thé hién cdc théng sé thi céng tru RAS
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Bdng 2. Cdc ndi dung dworc kiém sodt chdt lwong khi thi cdng tru RAS

Hang muc

Mo ta

Gid trj tiéu chuan

Tan suit

DPiém khoan

Tim tru

+5cm

Pua dau khoan vao vij tri tim tru

Kiém tra bang mat

Ki€m tra vat liéu

Luu lvgng bom

gia trj thiét ké (I/phut) +2%

Tatca cactru

Xi mang Hoang Thach y. = 3,07.

Ty trong vira (W/C) 11an/tru

Nuéc bién y,=1,01

S6 1an cat tron >350 Ian cat/m TAt ca cac tru

Trong khi thi cong

.2 P ~ Ch|\éu Séu
(kiém soat tron)

> gia tri thiét ké Tat ca cac tru

Téng lugng vira bom

Cao dd tru Gid tri thiét k€ £ 10 cm

Sau khi thi con
g > gia tri thiét ké

RQD = 70%
UCS, qu = 600 kPa, & 28 ngay

Chiéu dai tru cai tao

Kiém tra chat lwvgng | Chat lwong tru

So sanh céng nghé thi cdng tru RAS vé&i tru CDM truyén thdng

Cwong dé tru gia c6

Trong giai doan thi cong tru dai tra, ham luvong xi mang thiét ké cho tru RAS 1a 180 kg/m3 va tru CDM 13
220 kg/m3, vdi cung ty |8 nwdc/xi mang = 1.0. Chat lwgng cac tru thi cong dwoc danh gid thong qua cac két
qua khoan 13i ki€ém tra va thi nghiém nén mot truc né hong (qu) mau 18i khoan 28 ngay. Cac bén 5 va 6, khu
vire XU Iy nén dat yéu bang tru RAS duoc chia thanh 59 phan khu thi nghiém, con tru CDM dwoc chia thanh
22 phan khu thi nghiém. Trong m6i phan khu thi nghiém, mot tru dwoc lya chon ngau nhién cho cdng tac
khoan 18i thi nghiém. T4t ca cac tru thi nghiém déu cé chi s6 RQD dat yéu cau (RQD > 70%).

Hinh 11a va 11b thé hién két qua cudng dod khang nén gu (28 ngay) clia mau 16i khoan tru CDM va tru
RAS thu duoc trong céc I&p dat s6 2 va 3b. Theo d6, ca mAu 16i khoan try CDM va RAS cho két qua qu khd
phan tan, dao dong trong khoang 600 kPa dén 3500 kPa, déu dam bao dat cwdng dé tdi thiéu 600 kPa. Vi
|6p dat s6 2, gid tri qu trung binh (quave) clia mau 16i khoan tru RAS cao hon déng ké try CDM, t&i 18.8%,
va vdi 1dp 3b 13 16.5%. K&t qua nay cho thay, mic du ham lwgng xi mang dung cho tru RAS (180 kg/m?3)
thap hon dang ké so véi ham lugng xi mang cho tru CDM (220 kg/m3), gid tri sirc khang nén qu cla 2 loai
tru 13 twong duong. Piéu ndy phan anh thyc té rang, chat lvgng khudy tron (sw dong déu cla khai tron)
cla cdng nghé thi cong tru RAS 13 mét wu diém so vdi cong nghé CDM truyén théng.
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Hinh 11. Cwong d6 khdng nén mét truc méu 16i khoan tru RAS va CDM:
(a) trong I16p dét sé 2; (b) trong I6p ddt s6 3b

Ndng sudt thi céng

Theo két qua thdng ké du dn bén 5 va 6, ndng suat x{r ly nén dat yéu trung binh 1 gi®& cla mdt day chuyén
thi cong tru RAS D1800 I&n hon dang ké nang suat cla day chuyén thi cong tru CDM D1000 (can déi), va
gap tdi 2,5 [an (Bang 3). Hinh 12 thé hién so sanh vé thé tich dat x& ly tich Ity (m?3) tir may RAS 01 tai phan
khu 12 va tlr mdy CDM 01 tai phan khu 41. Hinh v& cho thay, cung v&i mét lugng thai gian tich Iy, thiét
bi RAS cho khdi lwgng x&r ly cao hon x&p xi 2.5 1an so v&i may CDM.

Bdng 3. Tién d4 thi cong trung binh mdi mdy

STT Thiét bj thi Chiéu dai phut vita trung T&c dé thi cong m3 dat xr ly/ 1 gio
cong binh/tru (m) trung binh/tru (gio)
1 RAS 01 19.4 1.23 40.6
2 RAS 02 20.3 1.22 42.5
3 RAS 03 18.0 1.09 39.8
4 RAS 04 17.8 1.21 37.2
5 RAS 05 17.3 0.98 44.8
6 RAS 06 22.1 0.88 63.4
7 CDM 01 12.5 1.23 16.3
8 CDM 02 11.8 1.28 14.4
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Hinh 12. So sdnh ndng suét thi céng

Bén canh nhirng wu diém vé chat lvgng va nang suat thi cdng, cdng nghé thi cdng tru RAS cling cé nhitng
doi hoi khat khe hon so véi cong nghé CDM truyén théng, chang han: Can khoan tru RAS c6 thiét ké 2 truc
(trong va ngoai) quay nguoc chidu, yéu ciu cé sy gidm sat va dam bao ky thuat cao khi thi cdng; thiét bj
thi cdng tru RAS to hon thiét bj thi cong tru CDM nén mat bang thi cong cé 1&p dat y&u ngay trén bé mat
thi s& can thi cong mot |&p tron ndng cé chiéu day tdi thiéu 0.5m dé dam bao du dé cing va 6n dinh cho
may RAS van hanh thi cong.

Két luan

Thi cong tru dat gia c6 xi mang dwdng kinh 1&n bang cong nghé RAS Ian dau dugc ap dung & Viét Nam cho
hang muc x{r ly nén dat yéu cac bén sé 5 va 6, du an xay dung cang Lach Huyén, thanh phé Hai Phong. Tai
du 4n nay, hon 9700 tru RAS dudng kinh D1800 va hon 3700 tru CDM duwong kinh D1000 d3 duoc thiét ké
va thi cong thanh cong.

K&t qua théng ké cho thay, mac du ham lvgng xi mang dung cho tru RAS (180 kg/m?) thap hon dang ké
so v&i ham lvong xi mang cho tru CDM (220 kg/m?3), gia tri cwong dé khang nén mét truc nd héng qu cla
2 loai tru 1a twong dwong. Thyc t& nay phan anh rang chat luvong tru (sw dong déu cla khéi trén) clia cong
nghé thi cong tru RAS |a mot wu diém 1dn so v&i cdng nghé thi cong tru CDM truyén théng. Két qua théng
ké cling cho thay, mot day chuyén thi cdng tru RAS dién hinh (D1800) cho ndng suat (m? dat x{r ly dwoc
trén mot don vi thoi gian) 1dn gdp 2.5 1an so véi nang suat cia may CDM truyén théng (D1000, can ddi) dp
dung tai dy an.

Loi cam on

Cac tac gia tran trong gl 101 cdm on dén cac k§ sw Ban Ha tang 2 va Tap doan FECON d3 cho phép st dung

cdc théng tin va hinh anh thi céng tru RAS va CDM tai bén 5&6, du an bén cang Lach Huyén dé céc tc gia

c6 thé hoan thién bai bao.

Tai liéu tham khao

1) Vién nén moéng va Céng trinh ngdm FECON (2023). Bio cdo khao sét dia chat b6 sung du an Dau tu xay
dung Bén s6 5, s6 6 Khu bé&n cang Lach Huyén, thudéc Cang bién Hai Phong.

2) Port and Waterway Engineering Consultant JSC (TEDIPORT) (2021). Report on Soil Investigation, Berths

No. 5 and No. 6, Lach Huyen International Gateway Port, Hai Phong.

3) Céng ty c6 phan FECON (2023). Bién phép thi cdng tru dai tra RAS D1800 va CDM D1000, géi thau CDM,
du 4n B&n sd 5, s6 6, Khu bén cdng Lach Huyén, thudc cang bién Hai Phong, TP Hai Phong
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Phuwong phap ma&i thi cdng coc trong nén dia chat phirc tap

L Triéu Duong
Céng ty C6 phén ddu tw Phan Vi. E-mail: ltrieuduong@phanvu.com

Tran Nguyén Cong Danh
Céng ty C6 phén dau tw Phan Vi. E-mail: danh.tran@phanvu.com

bang Van Truwong
Céng ty C6 phén ddu tw Phan Vi. E-mail: vantruong@phanvu.com

Lé Hoang Truong
Céng ty C6 phén dau tw Phan Vi. E-mail: truong.le@phanvu.com

Tom tat: Nhitng ndm gan day, nhidu cong nghé tién tién trong thi cong méng coc d3 duoc 4p dung tai Viét Nam.
M6t trong trong sé d6 cé phuong phép khoan ha coc bé tdng ly tdm dy (rng lic BASIC®. Phuong phap nay, coc bé
tong ly tam dy rng lyc dwoc xoay ép vao hd khoan trude da tron déu bang xi mang va dat (tru dat xi mang 16ng).
Sau khi tru xi mang dat déng clirng tao thanh mét khéi coc-tru dat xi mang déng nhat cé stre chju tai theo vat liéu
va dat nén vugt troi. Trong nhiéu trudng hop, phuong phap BASIC® dugc dp dung qua nhiéu dy an tai Nhat Ban
da chirng minh duoc hiéu qua vé ki thuat va chi phi so v&i coc nhdi truyén théng. Mét wu diém nira cla phuwong
phép Basic® 1a khac phuc dwoc cac van dé vé tiéng 6n, chan dong, chén ép dat gy anh huwdng dén cong trinh xung
quanh so v&i cdc phuong én truyén théng khac. Mat khic, phuong phap Basic® con phlu hop véi nhiéu diéu kién
dia chat phirc tap khac nhau. Trong bai viét nay gidi thiéu phuong phap Basic khi dugc dp dung trong diéu kién dia
tang, dia chat cé xuat hién cac I&p sdi san, thau kinh bun va hang karst.

T khoa: khoan ha coc, phuong phap BASIC®, coc bé tdng ly tam, hang karst.

Pac diém nén dia chat mot s6 khu vuwc duyén hai mién Trung

Tai modt s6 vung thudc khu vire duyén hai mién Trung (Quang Binh, Quang Tri, thira thién Hué) thudng cé dia ting
V@i ciu tric nén dia chat rat phirc tap, nhiéu |&p xen kep thanh phan va tinh chat xay dwng khac nhau nhw dat bun
sét va sdi san phan bd khong dong déu. Dac biét, bén dudi cé mat nén da vai do ddc Idn, khdng bang phang va
thudng xuat hién cac hang karst. Rat khoé dé cé thé xac dinh cu thé dia tAng & cac vj tri gitta cac 16 khoan thdm do
khi khdo sat, nhat 1a & trudng hop khoang cach 16 khoan 1&n, nén cac phan 1&p dia tang lic nay thuong dwoc gia
dinh. Mbi vi tri, thdm chi tirng dai méng thi cac thau kinh bun, cdc hang hay khe nirt karst cé thé xuat hién hoic
khong, to hay nhé rat khé dé xac dinh chinh xac. V&i nén dia chat nhw vay, khi xay dwng cng trinh cd tai trong |6n
thudng thiét k€ méng sdu — mong coc, véi miii dugc dat vao I&p dd lién khéi bén dudi. B6i véi nhirng vi tri xac
dinh c6 hang karst ma chiéu day 1¢p da trén dinh hang méng, yéu cau coc can phai xuyén qua hang dé cdm vao I6p
da 6n dinh bén dudi.

Nhirng khé khan khi thi cdng coc trong vung dia chat phirc tap
Khi thi céng coc trén nén dia chat vdi dia tang xen kep bun, soi san va hang karst thuéng phat sinh mét sé van dé
sau:

e Nhitng vi tri nén da cé d6 ddéc 1&n, miii coc cd hién twgng bj truwot ngang khi ép. D6i vdi cong tac khoan, mdii
khoan dé bj truot trén nén da gay léch tim 16 khoan.

e Nhirng vi tri c6 hang karst, khi khoan thwdng mat dung dich va bj cudn vao trong hang 1am khé 16 khoan, gay rung
ddng manh can khoan va can phai ting luc khoan do ma sat tang.
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Hinh 2: Vi tri nén dd déc dé bj trurot mii khoan

Khoan ha coc dng ly tdm dv (rng lwc trong nén dja chat c6 hang karst theo phwong phap Basic®
dw an Trung tdm thwong Mai Aeon Mall Hué

Tai vi tri can khoan coc xuyén qua hang karst, ngoai quy trinh thi cdng khoan ha theo phuong phép Basic® truyén
théng theo qui dinh, bd sung thém cac budc kiém soat va x{r ly ki thuat trong qua trinh khoan vao hang. Cac budc
thuc hién cu thé nhu sau:

e Budc 1: Xac dinh khu vire hang kasrt bang phuong phap khao sat dja chat truyén théng — khoan thdm do Dia chat
cong trinh, khoanh viung va 1ap mét cit dia chat xac dinh cao d6 cac vj tri gdp hang va chiéu day cac I&p da néc
hang.

e Budc 2: Tién hanh khoan bang miii khoan dat dén vi tri cao d6 mat d4 ndc hang.

e Budc 3: Xac dinh vi tri ndc hang dua vao cao dd va biéu d6 ampe d3 ghi nhan, chuyén sang miii chuyén dung dé
khoan vao d4 va hang karst. Trong qua trinh khoan, ghi nhan cudng dd ciia mé-to khoan va dau hiéu dac thu khi
mii khoan b3t dau xuyén qua |&p da voi & néc hang hodc xuyén qua ddy hang dé kiém tra su twong thich vdi tai
lieu dia chat, tir d6 cé diéu chinh kip thoi cho cac 16 khoan tiép theo.

e Budc 4: Khi xuyén thdng hang, can c cwdng d6 cla mo-to khoan, phan luc cla nén dat cé thé danh gid twong
d6i vé tinh trang hang 1a réng hay cé bun 18p day. Tir d6 cé bién phap phu hop ddm bao 6n dinh cla lép dat hién
hitu hodc mai thiét 1ap xung quanh thanh 16 khoan, gitip khéng sut thanh va gilt muwc nwdc 16 khoan 6n dinh.
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e Budc 5: Tién hanh cic budc khoan theo quy trinh thi cdng trong tiéu chuin cla phwong phap Basic® va ha coc
dén cao do thiét ké.

"""T"*'TT’T‘HI AU O LT
100 150 200 250

r Cuwong do dong dién tang, dao dong véi
bién dd lén khi cham dinh hang karst

Hién tu’o’ng mat dung dich khoan khi
gap hang karst

Bu hén hgp vira vao trong
hang karst

Hinh 4: Xt ly ky thudt 16 khoan khi gép hang karst
réng

Vi nhitng vu diém cla phuong phdp ha coc 6ng ly tdm dy &ng lwc — phuong phap Basis®, d3 dé xuat va duoc
Iwa chon dp dung cho 1 du &n trung tdm thwong mai tai HUé.

K&t qua thir tinh coc du 4n dién hinh d3 trinh bay trén khi thi cdng ha coc theo phuong phap phuwong
phdp Basis® ¢ hiéu chinh cho thay, céc coc sau khi dwoc x ly ki thuat trong qua trinh thi cong nhu d3
mo ta déu dat cwdng yéu cau theo qui dinh, tham chi dat gid tri vwot trdi do coc dwoc chdng vao trong
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nén d4 da dwoc gia cwdng bang vita xi mang, miii coc cé kha ning chéng truot va tao lién két tot giira
coc va nén da.

Excavation and Injecting cement and Injecting cement for Screw pull-up with
treatment of karst cave mixing for shaft area base area injecting cement milk

Pile installation

Hinh 5: Trinh tw thi c6ng khoan ha coc theo phuwong phdp Basis®
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Hinh 6: Két qud thi tinh coc dw dn trung tdm thuong mai Aeon Mall Hué

Thay loi két

Phuong phap BASIC® cé nhiéu wu diém, duwoc ap dung phé bién & Nhat Ban va mot s& nuwdc, cé thé khac
phuc duwoc mot s6 khd khan ma cac phwong phép ép, déng coc khé thue hién. Phuong phap nay cho
phép thi cdng coc éng ly tdm dy &ng lwc trong nhiéu diéu kién dia chat khic nhau, trong mét sé truwong
hop cuc thé cé wu diém nhat dinh so vdi coc khoan nhéi vé mat chi phi cling nhw quan ly chat lwvong do
sir dung coc bé tdng duc san tai nha may trén day chuyén cdng nghiép.

Phan bién va chinh stra: Nguyén Birc Manh, PTTK Hoi Co hoc dat va DKTCT VN
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Gidi phap gidm thiéu tic dong dén mdi trudng trong nganh xay
dung: Toi wu héa trong thiét ké nén mong va sir dung bé tong it
phat thai carbon

Solutions to minimize environmental impact in the construction industry: Optimizing
of foundation design and using of low-carbon concrete

Pham Quéc Diing
Cbéng ty Bachy Soletanche Vietnam. E-mail: quoc.dung.pham@soletanche-bachy.com

Nguyén Nhat Thanh
Cbéng ty Bachy Soletanche Vietnam. E-mail: nhat.thanh.nguyen@soletanche-bachy.com

Tém tat

O nhiém madi truong gay ra bai hoat dong xay dwng hién nay tai Viét Nam va nhiéu nudc trén thé gidi la
rat nghiém trong. Hoat dong xay dwng bat dau tir giai doan khao sat, thiét k& dén giai doan thi cong cong
trinh. V&i mot khdi lugng 16n bé tdng, thép va mdy mdc thiét bi hang ndng dugc st dung sé tao ra mot
khéi lwong 1&n phat thai khi CO2 ra mdi trudng trong qua trinh nghién Clinker, sdn xuat xi mang, qua trinh
san xuat thép va thi cdng xay dwng cong trinh. D& giam thiéu tac dong xau dén mdi trwdng, tap doan
Soletanche Bachy cam két dén ndm 2030 vdi khach hang va nhitng thé hé tuwong lai rang tap doan ching
tdi s& gidm 40% lugng khi thai CO2 déi véi ngudn tir pham vi 1 va 2 va 20% déi vai ngudn tir pham vi 3. Bai
viét cling dwa ra cac vi du cu thé dé cho thay rang phuong an thiét k& t6i wu 1a rat quan trong va viéc sl
dung bé téng carbon thap |a gidi phdp that sy can thiét d€ mang lai hiéu qua cao trong cdng tac bao vé
moi truong.

Summary

Environmental pollution caused by construction activities in Vietnam and many countries around the
world is very serious, nowadays. Construction activities start from the site survey, design stage to the
construction stage. With a large volume of concrete, steel and heavy machinery used, it will create a large
volume of CO2 emissions into the environment during clinker grinding, cement production, steel
production and construction works at site. To minimize the negative impact on the environment,
Soletanche Bachy Group commits to our customers and future generations that by 2030 our Group will
reduce CO2 emissions by 40% from sources by scope 1 and 2, and 20% from sources by scope 3. The article
also provides specific projects to demonstrate that optimal design option is crucial, and the use of low-
carbon concrete is a truly necessary solution to bring high efficiency in environment protection.

Gidi thiéu

Trong cac muc tiéu phat trién bén virng (Sustainable Development Goals — SDG) cla Lién Hiép Quéc cé 2
muc tiéu thic day cac gidi phdp vi mdi trwdong. D6 la muc tiéu sé 7 — Ndng lwong sach vdi gid thanh hop ly
tap trung vao viéc cung cap nang lvong xanh va giam thiéu nang lvong st dung va muc tiéu sd 13 — Hanh
déng vé khi hdu tap trung vao viéc gidm phat thai khi nha kinh va phuc héi cdc hau qua cta bién déi khi
hau. Vé&i téc d6 d6 thi héa nhanh chéng dang dién ra trén toan cau, nganh cdng nghiép xay dung va cac
toa nha dang chju trach nhiém cho 37% lwgng phat thai khi nha kinh toan cau.

Phat thai khi nha kinh thuong duoc do bang lwong phat thai carbon. Dé thyc hién cac bién phap gidm
phat thai carbon, nguén phat thdi nady dwogc chia ra lam 3 Pham vi: Pham vi 1, 2 va 3. Céng ty Bachy
Soletanche Viét Nam (BSV) 1a mot nha thau nén méng, thudc tap doan Soletanche Bachy va tap doan me
Vinci (Phap). La mot cdng ty nén mdng, ching téi do lwdng phat thai carbon theo 3 pham vi trén nhu sau:
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Pham vi 1: Phat thai carbon truc tiép tir viéc tiéu thu xang, dau, khi LPG. Viéc sir dung cdac thiét bi hang
nang vdi dong co diezen céng suat I&n nhu xe cau banh xich, xe khoan, xe dao, xe ben... tiéu thu mét
lwong 1&n nhién liéu dau D.O.

Pham vi 2: Phat thai carbon gian tiép tir tiéu thu dién ludi. Dién duoc sir dung cho mét sé thiét bj thi cong
nhu hé théng bom, may trén dung dich, tién ich van phong, chiéu sang, ...

Pham vi 3: Phat thai carbon tir cdc ngudn khac. Viéc sir dung vat liéu nhu bé téng, thép, xi mang va sk
dung mdy bay di cdng tac duoc tap doan Soletanche Bachy tinh d&n cho pham vi phat thai 3.

Theo s6 liéu bdo cdo mdi trudng ndm 2022 cha tap doan Soletanche Bachy, lwgng phat thai carbon cho
phamvi 1 & 213 102.697 tdn CO2 va cho pham vi 3 13 962.802 tdn CO2. C6 thé thdy phat thai carbon theo
Pham vi 3 chiém t&i 90% t6ng luvgng phat thai carbon. Day 13 s6 liéu dwa trén bdo cdo cla tat ca cac chi
nhanh Soletanche Bachy trén toan thé gidi, dwoc kiém toan bdi Deloitte. Di sdu hon vao pham vi 3: ching
tdi o lwong phat thai dén tir bé tdng la 542.501 tan CO2 chiém 56%, thép la 339.347 tan CO2 (35%), xi
mang 13 75.284 t4n CO2 (8%) va 1% con lai 1a s&r dung may bay di cdng téc (5.670 tan CO2).

Bé téng dirng dau danh sach cac loai vat liéu duoc st dung trong linh vee xay dung, dirng thi hai la
thép. Téc do st dung bé tdng trén toan thé gidi da tang gap 10 lan trong 65 nam qua. DJi vdi tap doan
Soletanche Bachy, bé tédng chiém 50,92% va thép chiém 35,25% tong lwgng phat thai carbon (s6 liéu nam
2022). Phat thai carbon tir bé tong va thép dwoc tinh bang cong thirc sau:

e D3ivdi bé tdng:

Lwrgng phdt théi (tdn CO2) = Khéi luong bé téng (m3) x hé s6 phdt thai cua bé téng (tdn CO2/m? bé téng)

e D&i vdi thép:

Lugng phdt théi (tdn CO2) = Khéi lwong thép (tén) x hé s6 phdt thdi cua thép (tdn CO2/tén thép)

Vi vay dé gidm phat thai carbon, c6 2 phuwong an chl yéu la gidm lwong bé téng va thép sir dung va
phuong an th 2 1a gidm hé s phat thai cda bé tdng ma chiing ta sir dung. V&i phuong an 1, ching toi tap
trung t6i wu hoa trong thiét k&€ nén mdng cong trinh. Bang cach ap dung cac cdng nghé ky thuat tién tién
(phut vira than coc, coc phut vita miii coc,...) va t6i wu hoda trong tinh todn thiét ké coc va thiét ké twong
vay. Nh& d6 ma tong khdi luvgng bé tdng, thép sir dung cho céng trinh dwoc giam dang ké, gitip bao vé moi
trudng cling nhu tiét kiém chi phi (2 muc tiéu nay ludn déng hanh cung nhau). V&i phuwong én thi 2, ching
tdi nghién cliru st dung loai bé tong cé hé sé phat thai CO2 thap, sit dung cac phu gia khodng thay thé
thanh phan xi mang va cac loai xi mang it clinker.

GIAI PHAP 1: T6i wu héa trong thiét ké

Phuong dn méng cho nha cao tang phu thudc rat |&n vao ciu tao cac |&p dia chat, cao d6 muc nwdc ngadm,
tai trong cong trinh cling nhu phwong an thi cdng dy ki€n cdia phan ham (cé thé 1a phwong an dao mé két
hop véi hé neo hodc hé giang chdng, semi-topdown hodc full-topdown). Pon vi Tu van thiét k& can phai
c6 nhiéu gidi phap khac nhau cho cing mét céng trinh dé so sanh va lwa chon phuong an téi wu vé khdi
lwgng, thoi gian thi cdng va chi phi cling nhu anh hudng cia moéi phwong an dén moi trudng. Cong nghé
thi cdng tién tién cling |a mot giai phap dé giam thiéu tdc dong dé€n méi trwong.

Hai cdng trinh dién hinh & khu vue Thanh phd H6 Chi Minh sau day duoc |8y lam vi du tham kh3o. V&i
moi cdng trinh ching t6i s& trinh bay 2 phuong an dé 1am co s& so sanh. Phuong 4n ban dau la phwong én
do don vi tu van thiét ké dé xuat dé dau thau va phuong én téi wu 1a phuong én do ching téi dé xuat trong
giai doan d4u thau.

Dia tang tai khu vure ndi thanh Thanh phé H6 Chi Minh thay déi tirng khu vire cu thé nhung cé thé duoc
tom tat so lwgc nhu bén dudi:

) L&p 1: P4t sét pha cat, mém dén chat vira.

) Lép 2: Dat sét pha cét 1an séi san, cing vira dén cirng.
) L&p 3: P4t sét pha cat, cirng vira.

. L&p 4: Cat min dén trung, roi dén chat.

. L&p 5: Pat sét, cirng.
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. L&p 6: Cat min dén trung, chat dén rat chat.
Muc nwdc ngdm dao déng & d6 sdu 1.0m dén 2.0m dudi mat dat tu nhién.
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Cong trinh 1 (3 tang ham va 13 tang cao):

Nha thau BSV nhan thay phwong an coc va twdng vay theo phwong an ban dau cé thé t6i wu duoc dua
trén ho so dia chat, tai trong cong trinh va bién phap thi cdng cong trinh du kién cia Nha thau chinh. Dudi
day 1a ban v& mit bang cla hai phuong an.
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Hinh 8: Mt bang coc phwong dn ban déu (bén trdi) va phwong dn téi wu (bén phdi)

Giai phap dé xuat cho cong trinh:

e Mdng coc: Nho hiéu qud vuot tréi cia cong nghé coc phut vita than coc duoc dp dung lan dau tai Viét
Nam tir ndm 2007, phuong én coc khoan nhéi phut vita dugc dé xuat dp dung cho cdng trinh dé rut
ngan chiéu sau coc va gidm dwdng kinh coc cho toan bd cong trinh.

e Tudng vay: DE giam thiéu tac déng xau dén cac cdng trinh va hé théng ha tang ky thudt xung quanh
trong qua trinh thi cong dao dat tang ham, chiéu sau twong vay duwoc dé xuit ngam vao |&p sét cirng
bén dudi (Idp sét cirng xuat hién & do sau khoang 44m so véi mat dat ty nhién) dé tao vach ngin nudc.
Cu thé, chiéu sau chju luc cda twdng vay trong tredng hop nay 1a 26m (thép tudng vay duoc bd tri dén
d0 sdu 26m) va bén dudi 26m dén chan twdng vay (tlr 26m dén 45m) duwgc cdu tao 13 tuwdng ngan nuwdc
(khdng bé tri thép).
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/ |
EXCAVATION SEQUENCES / ( | ./
P wssnmwcncnen  TOPDOWNNETHOO - TYPE 1 TYPE 2 / i 4
LEWEL

2 9 Excavsto to-14.68m
£ 10 Cat B3 slab
% 1.CastBIdse

> Twé&ng ngan nwdc

Hinh 9: Minh hoa chiéu sdu twdng véy cla phuwong dn téi wu

Vé&i phuwong an téi vu trén, khdi lvgng bé tdng va thép tiét kiém nhuw bang bén dudi (khdng bao gém
06 coc cho cac cot bd sung trong giai doan thiét ké thi cdng):

Bdng 1: So sdnh khéi lwgng cbng trinh 1 (giai doan déu théu)

Hang muc Ponvi | Phuong an ban dau Phuong &n tdi wu Chénh léch
, Day 1.0m, sdu 45m Day 0.8m, sdu 45m
Kich . .
R , (26m twong chiu luc
Tuong thudc \ . .
P +19m twong ngan nudc)
Y [T Betong m? 8.368 6.695 1674 | -20%
Thép tan 1.297 529 -768 -59%
Kich 08 coc D1.5, sau 53m 12 coc D1.4, sau 49m
thude 20 coc D1.8, sdu 53m 18 coc D1.4, sau 53m
c 07 coc D2.2, sau 53m 05 coc D1.5, sau 54m
°¢ [ Batong m? 3.574 2.067 1507 | -42%
Phut vira m? 0 5.255 +5.255 | +100%
Thép tan 190 122 -68 -36%

St dung céng cu tinh todn clia EFFC - Hiép hdi cac nha thau nén méng Chau Au, lwgng phat thai khi CO2
duogc tinh todn nhu biéu d6 bén dudi (don vi la tdn CO2). Biéu d6 cdt cho thay phuong én tdi wu duoc
kiém dwoc 2.400 tan CO2 twong duong vdi xap xi 35% so véi phuong édn ban dau.
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Hinh 10: So sanh khéi lvgng phat thai CO2
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Cong trinh 2 (3 ham va 25 tang cao):
Ngoai viéc dp dung cdng nghé phut vira than coc, giai phap coc barrette (BR) cling gitp tdi wu khéi lvong
phan méng cho cong trinh, gidm s6 lvong coc va khdi lvgng dai coc. Dudi day 1a mat bang coc cla hai

phuong an:
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Hinh 11: Mgt bdng coc phwrong dn ban déu (bén trdi) va phuwong dn téi wu (bén phdi)

V@i phwong an thay thé, ching toi dé xuat phuong an bé tri 1 coc bén dudi chan cot dé thuan tién cho
viéc b6 tri kingpost trong bién phap thi cong semi-topdown. Kich thudc cla barrette duoc thay ddi thay vi
ap dung gau dao chuin cd kich thudc 2.8m. Bén duwdi day |a bang so sanh khdi lwvong cla phwong an coc
va dai coc.

Ngoai tiét kiem khoi lwgng nhu trén, viéc gidm sé lwgng coc cling gitp Chl dau tu giam dang ké thoi
gian thi cdng han muc coc, cu thé 1a gidm 23 ngay, tuwong dwong vai 38% tdng thoi gian thi cong coc.

Tuong ty nhu & céng trinh 1, lvgng phat thai khi CO2 ra méi trwong cling duoc tinh todn va trinh bay
trong biéu d6 cot bén dudi. Khéi lwong khi CO2 giam 600 tan CO2 twong duong 26% so véi phuong an
ban dau.

Bdng 2: So sdnh khéi lugng céng trinh 2

Hang muc an i Phuon%an SR Phuong &n tdi wu Chénh léch
tinh dau
Kich thwdc 04 coc D0.8, sdu | 12 coc BR (0.8x2.8), sau 62m
60m 04 coc BR (1.0x2.8), sau 58-
55 coc D1.8, sdu | 68m
60m 04 coc BR (1.0x3.8), sau 65-
69m
01 coc BR (1.0x4.0), sdu 77m
Coc 06 coc BP1.2, sau 40-58m
Bé tong m3 4.643 3.141 -1502 -32%
Thép tan 434 301 -133 -31%
Dién tich m3 0 5.303 +5.303 | +100%
phut vira
Pai coc m3 3199 2.286 -913 -29%
Thoi gian ngay 60 37 -23 -38%

* BR = Barrette — coc khoan nhéi tiét dién hinh chi¥ nhat; BP = Bored pile — coc khoan nhdi tiét dién tron
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Hinh 12: So sénh khéi luvong phdt théi CO2
GIAI PHAP 2: Sir dung bé téng carbon thap
Mot cap phdi bé téng théng thuwdng bao
gbébm: xi mang (portland cement), cét liéu
I&n (gravel), cat, nwdc. Tuy chi chiém 6%
khoang 12% vé khéi lwgng, nhung xi
mang cé lvgng phat thai chi€ém 85% phat
thai cha bé tong.

Qua trinh sdn xuat ra xi mang bao gém
cac cong doan: (1) Khai thac nguyén liéu
tho (da véi, dat sét, cat,..); (2) Nghién da
voi truwdc khi phéi tron; (3) Van chuyén
tdi nha mdy san xut xi mang; (4) Nghién 12%
min cac nguyén liéutho va phoitrontheo
ty 1&; (5) Puwa vao 16 quay dé nung va gia
nhiét dén khoang 1.450 °C s& kich hoat mot loat phan (ng hda hoc bién bot thd thanh clinker; (5) Lam
ngudi clinker; (6) San xuat xi mang. Viéc s dung cdc ngudn nhién liéu d& d6t néng va qua trinh canxi hoa
cla budc 5 tao ra nhiéu khi thai CO2 nhat. U'dc tinh dé tao ra 1 tan xi mang s& phat thai tir 800 dén 950
kg CO2. Hién nay cac nha san xuit xi mang d3 st dung cac phu gia khoang dé thay thé cho thanh phan
clinker trong xi mang. C6 thé ké dén cdc loai vat liéu sau: Xi |6 cao nghién min (GGBS - Ground Granulated
Blast-furnace Slag), b6t da voi (limestone filler), meta cao lanh, silica fume, tro bay). Viéc s dung xi mang
it clinker dang |a dinh huwdng cho viéc phat trién bén virng clia cdc nha sdn xuat xi mang.

Theo TCVN 6260:2020 Xi médng Pooc l&dng hdn hop (Blended portland cements), muc 5.4 (Yéu cau kj
thuat): “Téng lwong céc phu gia khodng (khéng ké thach cao) trong xi méng pooc lang hén hop, tinh theo
khéi lwgng xi mang, khéng I&n hon 40%. Tuy nhién néu nha san xuat st dung xi |6 cao vdi ti 1é 1dn hon 10%
trd 1én, cho phép tong lwong cac phu gia khodng s dung Ién t&i 50%”. So véi viéc st dung xi mang PC
(TCVN 2682:2020), lvgng phat thai cho méi m3 bé tdng giam dang ké. Xi mang PC cé thanh phan clinker
tlr 94% dén 95%.

Cong ty BSV thuc day viéc ap dung bé tdng cé6 ham lugng carbon thap trong cac cong tac thi cong dé
g6p phan vao viéc phat trién bén virng. Bé tdng dung cho thi cdng coc khoan nhéi va twdng vay duoc do
trong dung dich dao (bentonite hodc polymer). Dai v&i Cong trinh 1, BSV d3 phdi hop véi Nha thau phu
cung cap bé téng dé san xuat va thi cdng bé téng cé ham lwgng carbon thap cho két cau coc va tudng vay.

38%

&4y PORTLAND CEMENT

GRAVEL

Bdng 3: Cép phéi bé téng

B35 - Thanh phan vat liéu cho 1m3 bé téng
Thanh phan chat két dinh Nudc Cat Cat Pa Phu gia
nghién
PCB40 | Xi(GGBS) | Tro bay (lit) (kg) (kg) (kg) | Ph.gial | Ph.gia2 | Ph. gia3
(kg) (kg) (kg) (ml) (ml) (ml)
360 45 55 170 475 364 900 1840 3450 2300
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Bé tdng B35 c6 téng thanh phan chat két dinh |a 460 kg trong d6 xi mang PCB40 chiém 78,26%, hai loai
phu gia khodang dwoc sir dung la xi hat 10 cao (9,78%) va tro bay (11,95%). Loai xi mang |a PCB40 Fico YTL-
Supreme flow c6 dau chan carbon tinh toan la 571.40 kg CO2/t4n xi mang.

Bdng 4: Phdt thai carbon cua vt liéu

Vat liéu Hé sé phat thai | Khéi lugng Phat thai

carbon —kg CO2 | vatliéu (kg) carbon

Xi mang PCB40 0.5714 360 205.70
Xi (GGBS) 0.042 45 1.89
Nudc 0.0003 170 0.05
Cét liéu 0.008 1739 13.91
Tro bay 0.004 55 0.22
Phu gia siéu déo 1 1.88 1.97 3.70
Phu gia siéu déo 2 1.88 3.62 6.81
Phu gia duy tri 1.31 2.24 2.93
Kg CO2/m3 bé téng = 235

Bang théng ké dudi day cho thay, véi viéc sir dung bé téng carbon thap sé gilp gidam 125kg CO2/m3 bé
tong, twong dwong véi khoang 35% khéi lwgng phat thai khi CO2 ra méi trudng. Bdi vi chi mot phan tong
khéi lwong bé tdng cla hang muc coc va tudng vay st dung cho cong trinh |13 bé téng carbon thap nén
tong khdi lwvgng CO2 phat thai ra modi trudng giam 647 tan nhu trinh bay trong Bang 5 bén dudi:

Bdng 5: Téng khéi lwong phdt théi CO2

Cho 1m3 bé tong Cho toan bd khdi lwvong bé téng st dung
Bé toéng thong thuong (si 360kg/m3
dung xi mang OPC)
Bé tong carbon thap 235kg/m3
Lwong giam 125kg/m3 (~35%) 5177.5x0.125= ~647 tan CO2
Két luan

Cé nhiéu gidi phap dé han ché anh hwdng cta cdng trinh xay dwng dén moi trudng, Véi cdng ty Bachy
Soletanche Vietnam chuyén vé nén mdéng va cong trinh ngam, viéc ap dung 2 bién phap nhu néu trén d3
g6ép modt phan dang ké vao viéc bdo vé méi trwdng. Tl phan tich phwong én tdi wu cla 2 cdng trinh trén
cho thay viéc téi wu hda trong giai doan thiét ké I3 rat quan trong, giup Chd d3au tu gidm dang ké khdi
lwong vat tu st dung cho cdng trinh va viéc sir dung vat liéu bé téng carbon thap gitp giam khdi lwong
phat thai khi CO2 ra méi truong séng.
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Giai phdp phu gia tdng dd 6n dinh cho dat H2BQ
Soil Stalibisation with H2BQ

Pham Huy Tan
Céng ty GGR. E-mail: tanpham@gg-roadsupplies.com

Harald.kneidinger
Céng ty GGR. E-mail: herald.kneidinger@h2bg.de

Tran Huy Hung
Tép doan Sun Group. E-mail: casablanca362001@gmail.com

Mé& dau

Trong thoi gian vira qua, Viét Nam d3 thuc day phat trién kinh t& manh mé& cung vai téc dd dé thi hoa
nhanh cling d3 tao diéu kién thuan lgi cho phat trién kinh té - x3 hoi, thic day chuyén dich co ciu kinh té
va co cau lao ddng theo hudng cdng nghiép hda, hién dai hda. Dd thi hda khdng chi chuyén dich vé khong
gian d6 thi, khdng gian kinh t& ma con gdp phan nang cao chat lwong cudc séng, ha tang ki thuat do thj va
ha tang giao théng da duwgc quan tdm dau tw, ting quy mo va cai thién chat lvong phuc vu vé ha tang kj
thuat va dinh huwdng phat trién bén virng.

Truwdc xu thé héi nhap va giao lwu quéc té, moét két cidu ha tang giao thong tét déng vai trd dac biét
quan trong gitp cho viéc di lai va giao luvu hang hda gitta khu viec duwgce thuan tién. Viéc xay dung hé théng
duong lién khu viue sé tao ra hanh lang van tai gitra cdc khu vie kinh té - du lich gép phan mé réng giao
lwu kinh té&, vdn hda vdi cac nudce. Lién quan dén Nghi dinh 23/2020/ND-CP - Quy dinh vé quan ly cat, soi
long séng va bao vé long, bd, bai sdng - VAn dé thi€u ngudn cung vat liéu cic tuyén duwdng giao théng
trudc thach thire vé ngudn tai nguyén ngay cang can kiét, trong khi cdc nha bdo vé mai trwdng cdnh bdo
néng vé tinh trang sat 1& bd séng, gdy tén thuong cac dong séng khi tang khai thac. Trong bdi canh trén,
cadc nha quan ly, nha khoa hoc quan tdm viéc tim ki€ém ngudn nguyén liéu thay thé, gidi phap va cong nghé
mdi cho thi cdng cdc céng trinh giao thdng gidm s dung cat sdng va cdc mo dat, da,...

Vai nét vé cdng ty GGR

GERMANYGROUP ROADSUPPLIES viét tat |a GGR, 1a cong ty con clia H2BQ GmbH, mot cong ty clia Dirc
chuyén cung cép giai phap, cdng nghé, nguyén vt liéu xay dung cdu dudng cling nhu cac dy an ha tang
giao thdng. H2BQ GmbH d3 d3au tu vao Viét Nam dé thanh 1ap GGR. H2BQ GmbH hoat ddng trén toan cau,
6 van phong dit bén ngoai nudc Birc, bao gdm Dubai & Cac Tiéu virong qudc A Rap Théng nhat va & Han
Quéc hién d3 cé mat tai Viét Nam.

Dau nam 2023, Ianh dao H2BQ GmbH d3 tién hanh khao sat va hop tac véi nhiéu b nganh cla Viét
Nam nhu BO Xay duwng, BO Giao théng Van tai va mot sé tap doan xay dung I&n tai Viét Nam. Nhan thay
nhu ciu phat trién cling nhu lgi thé tir san pham déc quyén cla minh, H6i déng quan tri H2BQ GmbH d3
quyét dinh thanh 1ap GGR tai Viét Nam. Muc tiéu chinh cla GGR la gidi thiéu cong nghé va sdn pham cua
H2BQ tdi thi truong Dong Nam A, ddc biét tap trung vao Viét Nam.

GGR dat muc tiéu gidi quyét cac van dé vé chat lwgng va giam chi phi dau tu tir 10% va co thé |1én tdi
35% khi xay dung co s& ha tang trong cac du an trong twong lai. Chung t6i dy dinh dat dwoc didu nay bang
cach tan dung cac cong nghé mai ciia H2BQ, nhirng cong nghé d3 duoc trién khai thanh cong trong nhiéu
du an trén toan thé gidi.

Théng qua viéc sir dung cdng nghé tién tién, cdc san pham clia BRT® BAYROTEC gilp xay dung va duy
tri cac du an ha tang duwong bd chat lwong cao. Cac san pham 6n dinh nén dat va giam bui cda ching toi
duwoc sir dung trong xay dwng dudong va 16i di, cling nhu trong nhiéu linh vye khéc, va dugc cdng nhan
mang lai hiéu qua cao.
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Trong giai doan phat trién sdn pham, wu tién hang dau cta ching téi la tinh bén virng. Sdn pham cda
BRT® BAYROTEC gitip bao vé ngudn nguyén liéu thé va ngudn tai nguyén han ché trén trai dat mét cach
bén virng. Viéc sir dung cdc san pham dac biét cda ching tdi cho phép (tai) s&r dung cac nguyén liéu tho
san cd tai cho.

H2BQ d3 phat trién hai san pham déc quyén: BQ-6999, 6n dinh dat va BRT DUSTControl DC100, giai
phap ngan chan bui.

— Sm—— -
o] L
é : > &Au /
H]n}; 1. H2BQ BQ-6999 Hinh 2. BRT® DUST CONTROL DC100 / DC300

Trong bai gidi thiéu nay ching toi xin tap trung vao san pham BQ-6999 tir H2BQ dwoc hoa tron trong
dung dich nudc dé st dung trong viéc 6n dinh dat. K&t hop véi chat két dinh thich hop (tuy theo thanh
phan dat — xi mdng hodc chat két dinh hdn hop) Két hop véi chat két dinh phu hop (tuy theo thanh phan
dat — xi mang hoidc chat két dinh hon hop) BQ-6999 dam bao cai thién dang ké tinh chat co hoc clia dat &
hau hét cac loai dat.

Nguworc lai v&i cac san pham lau doi chi cé d6 bén cao, san pham cla ching tbi con linh hoat hon nita.
Diéu nay cd nghia la ching lam tang kha nang bién dang (t6i wu héa moé dun dan hoi, tdng do gian dai khi
drt) chia dat d3 6n dinh. Piéu nay dan dén it bi bién dang trong qua trinh s dung, dan dén do bén ting
|&n. (DAt it gion va it bi nit hon).

Pat duwoc xr ly bang BQ-6999 cho thay gia tri d6 bén kéo, d6 udn va do bén kéo ting l1én dang ké. Do
do, viéc sir dung BQ-6999 Iam cho bé mit duwoc x& ly tong thé c6 do dan hoi cao hon va ¢ thé chiu duoc
tai trong co hoc t6t hon dang ké. Piéu nay cd nghta 1a viéc st dung BQ-6999 két hop vdi chat két dinh tao
nén than dudng déo cé kha ndng chdng nudec.

Ngoai ra, viéc sir dung BQ-6999 cho phép st dung cac vat liéu dat trwdc day khdong phu hop dé lam
dudng. Ngoai ra, con cé thé tai sir dung vat liéu xay duwng dudng hién cd va tiét kiém chi phi phat sinh
trwdc day cho viéc di doi va chon 1ap.

H2BQ BQ-6999 hoat dong nhu thé nao

e Chat két dinh polyme tao thanh ciu ndi polyme khi thém vao cac hat dat va xi mang

e Caithién do bén két dinh

e M6t mang ludi dan hdi manh mé dwoc hinh thanh

e Dongvai tro la lién két dan hoi gitra cac hat

e Polyme déo hap thu ndng lugng va khéng bi v& khi chiu tdc déng cla tai ndng = mang luwdi két ndi vét
nirt chac chan.

Pac tinh va wu diém cua H2BQ BQ-6999

e Cung cap dd bén cao két hop vdi tinh linh hoat.

e Kha nang chéng nuwdc dwoc cdi thién rat nhiéu.

e Viéc sir dung BQ-6999 c6 tdc déng tich cuc dén tudi tho cla dat.

e Bang cach s&r dung mot may tai ché, san lugng hang ngay khoang 6.000 m? 1a cé thé.

e San pham duwoc cung cdp dudi dang chat 1dng cd dac va duwoc thém vao nudec tai cdng trudng dé cd
ham lwong nudc téi wu.

e Tang, cai thién ddng ké sirc manh CBR.

N

e L3 “chat két dinh toan dién” cho hau hét cic loai dat.
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No Cac tinh chat Pon vi/Mb ta
1 D6 nhét 25.00 & 200C mPas
2 Do pH 11-:-12
3 Ty trong 1.39g/cm3 & 200C
4 Mau sac Dang 1dng mau trang duc

Duv an thir nghiém tai Phu Quéc
Gici thiéu duv dn
Khu du lich sinh thai Viing Bau - Clra Can dugc thién nhién wu d3i vdi bai bién dep, nwdc bién trong xanh,
thoi tiét 6n hoa 4m 4p thich hop cho du khiach kham phd 4 mua trong nam. P3c biét dia hinh b3i bién co
dd déc chénh l1éch nhd nén rat an toan cho cac gia dinh cé tré nho. Pay cling chinh 13 co s& quan trong dé
Tap doan Sun Group lya chon Viing Bau, Bic ddo dé kién tao Khu db thj va nghi dudng két hop cac hoat
déng vui choi gidi tri, thwong mai.

Viing Bau ndm vé phia Tay Bac dao Ngoc dé dang két ndi kinh hoat véi cac khu vuce trong diém, trung
tam vui choi giai tri va tién ich ha tang giao thong:
e Cach san bay Phd Quéc khodng 31,6km
e Cach thjtrdn Duong Ddng tam 17,6km
e Cach khu vui choi Vinpearl Land Phtd Quéc 4,7km — Cach Vinpearl Safari Phi Quéc tam 8,2km.

sAI pafN VONG BAU G '
L
3

Hinh 3. Vi tri dia ly Khu du lich sinh thdi Viing Béu

Dic biét, bai bién tai day c6 mau cat trang vao ban ngay va chuyén vang khi mat troi 13n, bai bién kha
hoang so va sach s& do chua cé tac dong Idn tir dai dwong va ban tay clia con nguoi. Loai cat nay thuong
6 hinh tron, déu hat nén khi s& dung lam vat liéu dap nén thudng khé lu 1én va khé dam bao tinh 6n dinh
cla nén dudng trong khi chiu tai trong déng, nhat |a khi bi ngdp nwdc. Cat bién co ban dép ng duoc céc
yéu cau, tiéu chuin vé vat liéu dau vao cuta Tiéu chuan TCVN 9436:2012. Tuy nhién, cat bién cé nhirng
nhugc diém nhu hat min, rdi rac, giam thé tich khi ti€p xtc véi hoi dm... nén phai cé phuong an xir ly thém
(d8i v&i vat liéu hodc thiét ké nén duwdng) thi méi dp dung theo cdng nghé truyén thong kha tdn kém véi
nhitng ngudn cung vat liéu dang thi€u hut phai van chuyén dé bu dap.

Chinh vi nhitng khé khan trén, BRT® BAYROTEC d3 c6 mot thi gian dai nghién clru cac san phadm va tim
hiéu cdc loai vat liéu, hda chat phu hop nham &ng dung cong nghé gia c6 nén va ct nén dudng trién khai
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tai CHLB Dirc va nhiéu noi trén thé gidi. Ching t6i da cd thoi gian da danh thoi gian nghién ciru céc loai
mau dat, da, cat tai nhiéu tinh thanh & Viét Nam. Trén tat ca cac loai vat liéu, ching t6i d3 ban bac véi lanh
dao Tap doan Sun Group vé cac giai phap cong nghé t8i wu nham gidm gid thanh dau tu, thi cdng nhanh,
tang hidu qua, tinh lién k&t dan hoi va tang gid tri khi san phdm khong tan ra hay thoi nhiém véi moi truong.

Muc tiéu cua dw én

e Kiém tra tinh trang mat dudng dé biét cudng d6 nén, hé thdng thodt nudc, s6 lugng phuong tién giao
thong va tai trong;

e Kiém tra ldy mau hién truong va phan tich mau vat liéu trong phong thi nghiém;

e Ddnh gid nhu cau cla khich hang dé Iya chon san pham dat hiéu qua tdi da nhu mong muén;

e Xac dinh lidu lvgng hda chat va phuong phap &ng dung nham kiém sodt chat lwong cong trinh bang
thiét bi chuyén dung va dinh lwvgng dung dich, phu gia,...;

e Léndutodn kinh phi cac phuong an thi cong khi dp dung khéi lvgng thue t& quy mo |6n dé cé gia thanh
phu hgp cho sdn pham dugc déng nhat.

e Muc tiéu két qua can dat duoc cla thi nghiém cla mau nén phai théa man diéu kién trong bang 3,
TCVN 8858 — 2011 Mdng cip phdi dd dam va cdp phdi thién nhién gia c¢d Xi Mang trong két ciu do
duwong O T6 - Thi Cong Va Nghiém Thu, cudng do chiu nén (sau 14 ngay tudi) doi véi Lédp méng trén
cla tdng mat bé tdng nhwa va BTXM cla dudng cao toc, dudng cip |, cap Il phai dat > 4,0 Mpa; cuong
dd chiu ép ché (sau 14 ngay tudi) phai dat > 0,45 Mpa.

Phuwong phdp thuc hién

Thi nghiém trudc khi thi cdng: Don vi thi cdng tién hanh thi nghiém trong phong trudc khi thi cdng céc chi
tiéu sau:

e Kiém tra thanh phan hat vat liéu |ay tai hién truong

e Thi nghiém dam nén

e Thi nghiém xac dinh d6 4m vat liéu

e Tinh todn so bd két cdu nén — do duwong

e Thi nghiém nén trong phong

Surface Asphalt C12.5. 4em thickness
Tack coating 0.5kg/m2

Asphalt €19, 6em thickness
1.0kg/m2
n H2ZBOQ, 20
nd. 10cm thickness. K=—0.95

Geotextile Layer =—12KN/M

thickness, K=—95

I I R R R I

Compacted Sand, K>=-0.90

s

Hinh 4. Ldy vét liéu thi nghiém trwdc khi thi cong Hinh 5. Thiét ké dién hinh dv kién
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Hinh 6. Nén mdu vat ligu trwdc khi thi cong Hinh 7. Thi nghiém thanh phén hat ctia ddt tai chd

Quad trinh thi cong
Cac budc thi cdng duoc trién khai theo cac budc sau:

Mot sd hinh dnh trong qua trinh thi cong du an thir nghiém Viing Bau:

Chuan bi mit bang thi cong;

Thi nghiém xac dinh d6 4m cda Cét ngoai hién trudng;

Rai XM va trén chat gia cd BQ-6999;

Dam lén hdn hop cat gia c6;

Bao dudng hon hop mit dwong duoc gia cd cdt nén dudng.

Hinh 9. Lu nén chdt mdt bang trwdc thi thi cong
I16p gia cé

Hinh 10. Pha trén phu gia Hinh 11. Trdi xi mdng
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Hinh 14. Lu nén dat sau khi tron & tuoi phu gia

e

Hinh 17. Thi nghiém nén médu khoan tai hién
truong

Hinh 16. Ba méu khoan kiém tra d6 nén

71



a Ban Tin Hoi « VSSMGE Bulletin
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Hinh 18. Két qua thi nghiém nén
TCVN 8858 : 2011

Bang 3 - Yéu cau doi véi cwong do cap phdi gia co xi mang

Cwong dé gi¢i han yéu ciu, MPa
Vitri 16p cap phoi giaco ximéng | o nen (sau14 | Chiu ép ché (sau
ngay tudi) 14 ngay tudi)
Lép méng trén cla tAng méat bé téng
nhya va BTXM cla dudong cao toc, S # 48
o 1 2 ,
dwong cép |, cap Il hoac 16p mat co
lang nhwa quy dinh tai 1.3
Lép mong trén trong cac trwong hop
23,0 20,35
khac
Lép méng dudi trong moi trwdng hop 21,5 Khéng yéu cau

Panh gia két qua thir nghiém

Theo qui dinh tai bAng 3, TCVN 8858 : 2011: Mdng cap phdi da ddm va cap phdi thién nhién gia ¢ xi mang
trong két cau do dudng 6 t6 - Thi cdng va nghiém thu yéu cau cuwdng d6 chiu nén (sau 14 ngay tudi) déi
v3i Ldp méng trén clda tang mat bé téng nhua va BTXM cla duwdng cao tdc, dudng cdp |, cap |l phai dat >
4.0 Mpa; cwdng dd chiu ép ché (sau 14 ngay tudi) phai dat > 0.45 Mpa. Cwéng dd chiu nén trung binh 3
mau nén la 7.3(Mpa) > 4(Mpa) theo yéu ciu ctia TCVN 8858 : 2011.
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Két luan
Cuong do chiu nén cua két cdu gia cé bdng chdt gia cd BQ-6999 dat yéu cdu déi vdi I6p méng trén ding
cho dwong cdp cao nhu: duwédng cao téc, dudng cdp I, cép Il, médt dwong sén bay.

Cac dé xuat sau thir nghiém

Can c vao két qua thi nghiém chiu nén, va tinh wu viét ciia sdn pham BQ-6999 néu & trén xin cd mot s6

dé xuat cho cdng nghé gia c6 nén dudng dé xuat nhu sau:

e Khi thi cong hoan chinh xong mot s6 doan Km dwdng, cac bén da cung nhau 18y mau kiém tra hién
trwong va phan tich mau trong phong thi nghiém két qua cho thay phu hop véi yéu cau cia cac tiéu
chuan Viét Nam hién hanh.

e C&t nén dudng dwoc gia c6 bang cong nghé san pham BQ-6999 sau khi kiém tra day dd cac qui chuan,
tiéu chuan cla nganh s& tién hanh phd 1én trén 1ép do dudng bang nhya Asphalt dwoc théng nhat kich
thudc hat 12,5 mm; chiéu day 1&p 4o l1a 6 cm gidm so vai thiét ké ban dau la 12cm.

e (6 thé dung loai vat liéu tai chd lam cot nén duong duoc két cau gia ¢d bang san pham BQ6999 thay
thé cho I&p méng trén (Base) cap phdi da ddm truyén thong tai noi cé san cat(ngudn goc bién).

e D& xuat duoc ti€p tuc thlr nghiém vdi cac vung cé diéu kién tuong tw nhu Phid Quéc dé phan tich cling
nhu danh gia sy phu hop cla phu gia bQ-6999 c6 ddm bao tuan thl theo quy trinh va cac quy chuin,
tiéu chudn clda nganh BXD — BGTVT dé& thay ddi bé day 1&p gia c6 dam bao d6 6n dinh cla I&p mat
dudng Asphalt phia trén theo yéu cau cu thé tir cac khach hang.

Tai liéu tham khao

Hé so thiét ké ha tdng dw dn Viing Bau

TCVN 10379:2014: Gia C6 Bét Bdng Chdt Két Dinh Vé Co, Héa Chét Hodc Gia C6 Téng Hop, St Dung Trong
Xdy Dung Buong - B6 Thi Céng Va Nghiém Thu

TCVN 13150 — 1: Lép Vat Liéu Tdi Ché Ngudi Tai Ché Dung Cho Két Cdu Ao Pwong O Té - Thi Céng Va
Nghiém Thu

TCVN 13150 — 2: Lép V@t Liéu Tdi Ché Ngudi Tai Ché Dung Cho Két Cdu Ao Pwong O Té - Thi Céng Va
Nghiém Thu

TCVN 8858 - 2011: Mdng Cép Phéi Bd Dém Va Cép Phéi Thién Nhién Gia C6 Xi Mdng Trong Két Cdu Ao
puong O Té - Thi Céng Va Nghiém Thu

TCVN 8862:2011: Quy Trinh Thi Nghiém Xdc Dinh Cworng D6 Kéo Khi Ep Ché Caa Vat Liéu Hat Lién Két Bdng
Cdc Chét Két Dinh
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Do6i mai trong quan ly 1T lut: H6 diéu hoa vdi chirc ndng kiém soéat
1T lut va phuc vu giai tri

Innovative Flood Management: Detention Pond with Flood Control and Recreational
Design

Clark Chu
ACE Geosynthetics Vietnam. E-mail: clark.chu@geoace.com

Nguyen Ngoc Huy
ACE Geosynthetics Vietnam. E-mail: huynguyendcct@gmail.com

Bdi canh

Trong nhi*ng ndm gan day, nhitng bat thuong cta khi hau toan cau d3 dan dén sy gia tang dang ké cac sy
kién thdy van cuc doan, vdi s6 luvgng cac khu ve bi anh hudng va mirc d6 nghiém trong vuot xa so vdi
trudc day. Hé thdng thoat nudc Shisanliao nam & vung sudn doi ctia mot quan thudc thanh phé Pai Trung,
két ndi v&i mét nhanh chinh cha séng Fazi. Do hé théng thoat nwdc hién tai khdng dd cdng suat nén cac
co quan hitu quan d3 I&n k& hoach cai tao hé théng nay va xay dwng mot hd diéu hoa dé giam lvu lugng
dong chay va ngan ngtra T lut.

* ‘ ‘. © ACE Geosym‘h%

Hinh 1. HS diéu hoa vdi ké dat gia cé cho séng Fazi, Pai Trung, Bai Loan

Van dé

Do mdt s& phan clia cac kénh xung quanh Shisanliao bj 1an chiém va duwéong dan dong chay khong sach dan
dén kha nang xa 1t khéng di ddp (rng. Hé théng thoat nuwdc hién hitu ¢ thé xir ly duwoc dong chdy bé mat
tai chinh khu vuc d6 nhung khdng thé ddi phé vdi dong chay gia tang tir cdc khu vee bén ngoai. Diéu nay
dan dén viéc xa nuwédc khdng di va muc nwdc thwong ngudn tiang 1&n sau d6, gdy ngap lut & cac khu vuc
lan can. D& gidm thiéu tac dong dé&n cac khu vuc dé xay ra I{ lut va cai thién ndng suat néng nghiép va st

74


mailto:huynguyendcct@gmail.com

- Ban Tin Hoi « VSSMGE Rulletin

dung dat, diéu can thiét phai x{ ly 13 giam t6c d6 dong chay cao diém, ddm bao an toan, bdo vé cudc séng
va tai san cta cw dan trong khu vuc.

Giai phap

Xem xét tat ca cac yéu td gay ra Il lut, chinh quyén d3 quyét dinh cai thién khad ndng xa cla hé théng thoat
nuwdc bang cach mé rong phan thoat nwédc clia nd. Mot hd diéu hoa véi dién tich khodng 2 héc-ta duoc
xay dwng doc theo hé théng thoat nuwéc dé giam luru lwong [T dinh. Dia hinh ban d4u cda khu vue ndy déc
xudng nhe tir phia tay bac dén phia déng nam, do d6 gay ra su chénh léch chiéu cao khoang 3,5m tir phia
tay sang phia ddng cla ho diéu hoa. Pon vij thiét ké d3 quyét dinh xay dung tuyén ké véi ciu tric dat gia
c6, tir phia ty qua phia déng, véi chiéu cao thay déi tir 0,5m dén 3,5m dé phu hop véi dia hinh va duy tri
cao dd phia trén cta ho diéu hoa.

Cau truc dat gia cwong da duoc chon vi né cé thé dwoc xay dung hiéu qua hon bang céch st dung céc
vat lidu tai chd cé san, thi cong thuan tién hon so véi két cau bé tdng cbt thép. Hé thdng xanh hda gop
phan vao mét moi trwdng than thién va tao ra mét dién mao cadnh quan thdm my. Do dic tinh vat liéu dia
chat 1an nhiéu cét séi & dia phuwong, viéc giit lai nwdc mét va gilt né nhw mot ho chira 1a khong thye té. Do
do, hod diéu hoa dugc thiét ké theo dang kho véi ddy thdm cho phép nuéc du thira xdm nhép va nap lai
vao mach nwdc ngam. Céch ti€p can nay dong thdi bd sung nudc ngam va thic day viéc bao ton dat va
nwdc mét cdch hiéu qud. Trong du dn nay, ho didu hoa duoc chia thanh hai vung theo cao d6 dia hinh.
Khu vie lang dwoc dat & diém thap nhat, chd yéu phuc vu nhu cau thoat nuwédc hang ngay. Khu viuce cé cao
dd 16n hon, khi khéng dugc sir dung dé gitr nuwdc, né sé& cé chirc nang nhv mot khdng gian giai tri thuan
tién va an toan cho cu dan trong khu vue. Hai khu vue ndy dwoc ngdn cich bdi ro da. Thong qua thiét ké
sang tao nay, ho diéu hoa khéng chi giadi quyét cdc van dé thoat nuwdc ma con dam bao an toan cdng dong
va bén virng moi truong.
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Hinh 2: Téng mdt bang vj tri xdy dwng ho diéu hoa
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Hinh 3. M6 phdng céu tric dét gia cwong cho ké bo hé

Hinh 4. Qud trinh thi c6ng va hoan thién ké hd diéu hoa

Loi thé

Dy an nay d3 dp dung ké dat gia c6 trong xay dung ho diéu hoa. N6 cé chirc ndng bao tén nwdc va tao diéu
kién thoat nwdc cho khu viee, do d6 lam gidm déng ké nguy co | lut. Cong trinh d3 1am gidm nguy co ngap
lut cho hon 16 héc-ta xung quanh hé diéu hoa. Hon nita, hd nay giup cai thién nang suat trong trot va quy
dat duogc sir dung tai dia phuwong, cai thién van dé an sinh x3 héi cho cv dan trong khu vic.
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Ké dat gia c6 lam bang vat liéu dap tai ché cung cap su 6n dinh dang tin cdy va giam dang ké chi phi
cling nhu thoi gian thi cong. Gidi phap nay phu hop véi cdc nguyén tic bén vitng cong trinh, thic day bao
ton nang lugng va giam phat thai khi cac-bon. Ngoai ra, tham thuc vat bao pha bé mat ké gidp tang my
quan cho mdi trudrng xung quanh hé diéu hoa, dong thai thic day tinh bén vitng sinh thai.

Hinh 5. Toan cdnh hé diéu hoa sau khi thi céng xong
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Thiét ké cong tac ludn chuyén cat: phan tich ngwoc va du dodn ldn
Design of sand moving operation: back analysis and settlement prediction

Nguyén Thanh Chi, V& Minh Thang, Vi Anh Quan, Truong Trong Quy
HaskoningDHV Vietnam. E-mail: chi.nguyen@rhdhv.com

Nguyén Quéc Huy
Aurecon Vietnam. E-mail: huy.nguyenquocl@aurecongroup.com

Tém tat

X ly nén dat y&u bang bac tham dirng (PVD) va gia tai thém 1a mot phuong phap hiéu qua dwoc st dung
rong rai trong thuc té. Cong tac thiét ké chi tiét phu hop véi viéc wdce tinh khdi lvgng céng tac thi cdng cho
muc dich 1ap hop déng. Con trong qud trinh xay dwng, viéc quan trac va phan tich nguoc thudng dwoc st
dung dé &rng phd vdi tinh bat dinh ctia nén dat yéu. Bai bdo nay trinh bay cdng tac luan chuyén cat trong
qua trinh thi cong xay dwng Cang container qudc t& Gemalink tai séng Cai Mép, Viing Tau. Céng tac phan
tich ngwoc duoc thue hién dé cé thé tinh todn sy thay ddi vé tinh nén 1Gn cla dat nén va du doan dé lun
l4u dai cha khu vwec dugc xt ly trong qud trinh van hanh va dua ra khuyén nghi vé viéc nén tang, giam hay
loai bd hoan toan tai trong dap thém.

Summary

Ground improvement by prefabricated vertical drains (PVD) and additional surcharge loading is a robust
method that is widely used in the practice of reclamation. Detailed design provides a reasonable
estimation for a contractual purpose. During construction, monitoring and back analysis are frequently
used to deal with the high-variability nature of the soft soils. In this paper, the sand moving operation in
the construction of Gemalink International Container Terminal at Cai Mep River, Vung Tau is presented. In
this design, the back analysis was carried out to capture the evolution of soil compressibility and to predict
the long-term settlement of the reclamation area during operation and give recommendations on whether
the surcharge load should be increased, decreased or completely removed.

Gidi thiéu

Trong cdc dy an san |1ap gan khu vic clra sdng trén thé gidi, viéc cai tao cac I1&p tram tich day ludn la mot
cong viéc khdng thé tranh khoi. Trong cac bién phap cai tao thwong dung, phuong phap gia tai trwdc két
hop v&i hé théng bac tham (PVD) va hat chan khdng ludn 1a mét trong nhirng phwong phap duoc sir dung
rong rai nhat (Bo va céng sy 2003, Chu va cong su 2014). Mic du phuong phdp nay cd tinh hiéu qua va
kinh t& cao, diém mau ch6t cla thanh cong trong phuong phap nay 1a liéu viéc quan trac va dy doén ldn
c6 duoc thye hién mét cach dang tin cdy hay khéng. DU c6 nhiéu nghién ciru dé tinh todn qua trinh c6 két
va dy doan dd lun dai han, viéc danh gid khdng ding mirc van thudng xay ra (Bo et al. 2003). Nguyén nhan
c6 thé 13 do han ché cla vé ly thuyét tinh todn, viéc bién giadi cac théng s dat, sy suy giam hiéu qua cla
PVD va trinh ty xay dwng (Chu va cong su 2014).

Céac phwong phap quan trac va phan tich s6 thuong dwoc sir dung dé du doan dd 1Gn cudi cung va danh
gia cac théng sé nén lin (Asaoka 1978, Bergado 1992). Viéc két hop ca hai phuwong phap cho phép xac
nhan rang dat d3 duwoc x{ ly dung cach, tai dap thém trong qua trinh thi cong cé thé d& boé va do 1an dai
han trong qud trinh khai thac dat tiéu chuan thiét ké. Viéc phan tich qua trinh gia tai, hiéu chinh cac tham
s6 nén lin va du dodn d6 1an dai han dugc goi la phan tich ngwgc va da duoc st dung thwdang xuyén hon
trong thuc té (Debats va cong su 2013).

Bai bdo nay trinh bay phan tich ngwoc trong thiét ké thi cdng céng tac van chuyén céat trong qua trinh
san 13p nén bén container cla Cang container qudc té Gemalink, cang bién sadu nhat Viét Nam trong dé
viéc tdng/gidm chiéu cao phu tai va d& tai dwoc quyét dinh hoan toan bdi két qua phan tich nguoc.
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Mo ta du an

Théng tin dv dn

Dy &n phat trién Cang container quéc t€ Gemalink tai séng Cai Mép, tinh Ba Ria Viing Tau, Viét Nam (Hinh
1, trén cung bén trdi) dwoc khdi cong vao nam 2010. Do khing hoang kinh té, dy 4n d3 tam dirng sau 18
thang (trong téng s6 39 thang) thi cdng, trong d6 khoang 39% cong viéc d3 dwoc hoan thanh.

Du &n tdi khéi ddng vao ndm 2017 bao gom thiét ké lai cau cdng dai 800m, 3 cau dan, thiét ké& cong tac
nao vét va ké bao vé xai |& va thiét ké thi cdng cdng tac san 1ap. Trong tat ca cic gdi thau, thiét ké lai chi
tiét cla cOng tac san 1ap, cai tao dat cé ké dén tinh hinh hién tai tai khu vyc thi cdng va dir liéu d6 lun duoc
ghi lai tr nam 2010 dugc thyc hién trudc tién.
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Hinh 1: Vj tri dw dn va mdt bang bé tri céng tdc gia tdi thém

Hién trang du 4n nam 2017 duoc gidi thiéu trong Hinh 1 (trén & dwdi bén phai). Phan tich ngwoc khi
bat dau qua trinh thiét k& lai cho thay Phan khu 1, 2 va 3 (Hinh 1, phia duédi bén trai, khéng dugc pht mau)
da hoan thanh, trong khi cac khu vic con lai chua dat mdc du PVD va cac thiét bj quan trac da duoc |3p
dat, va dang cé ca phan tai dap thém. T ndm 2018 d&n ndm 2020, cong tac ludn chuyén cat két hop phan
tich nguoc dugc thye hién hang thang dé hoan thién cac phan khu con lai. Ndm 2021, céng viéc cai tao
cudi cung tap trung chd yéu vao cac phan khu S4-4, S4-6 va S4-8 (khu 1) va cac phan khu S4-2, S4-3a (khu
I1). Phan tich nguoc cho khu viee Il dwoc trinh bay trong bai viét nay.

Diéu kién va tiéu chi thiét ké
Phuong phap thiét ké cla dy 4n nay tuan theo Tiéu chuin Chau Au (Eurocode 1 va 7), Tiéu chudn Anh
(British Standard), PIANC, API va cac tiéu chuan/huwéng dan lién quan khac.

Sau khi xem xét diéu kién va tan suat xép container trén phan b3i, hoat tai phan bd déu 15 kPa dugc 4p
dung trong qua trinh van hanh; |&p do va cac tién ich trén phan san bai dugc coi |a tinh tai. Do cé céc |6p
dat sét rat mém dén mém nén tiéu chuan do lun sau day da dwoc ap dung: (1) d6 Iin du 75cm trong 20
nam van hanh va (2) do lan chénh léch duwdi 1% trén toan khu vuec.
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Diéu kién dja chét — dia ky thudt

Dic trung cla dja tang khu vuc du an 13 s hién dién cla cac Iép DAT SET nhio (1a) dén déo chay (1b) dén
déo mém (1c), ti€p theo 13 cac |6p DAT SET pha cat va CAT bui bén trén Iép GRANITE phong hda & dé sau
tlr -50 dén -70mCD, Hinh 2. Cac |&p dat mém (1a dén 1c) cb tong chidu day gan 40 m, cudng d6 kém va
tinh nén lUn cao, Bang 1. Cac théng s dat la dir liéu dau vao cta phan tich nguoc.

Bdng 1: Cdc théng s6 dét ban déu lién quan dén phén tich trong bai bdo nay

Unit Y Cv ch/cy OCR Cr Cc Ca €o S ¢ c
kN/m3 m?/s - - - - - - kPa deg kPa
Fill 18.0/20.0 - - - - - - - - 35.0 -
1a 14.8/14.8 5.0e-8 1.5 1.9 0.08 1.12 0.012 2.32 8.0 23.8 -
1b 15.5/15.5 3.7e-8 1.5 11 0.09 0.90 0.012 1.81 1.03D+1.49 23.0 -
1c 14.8/14.8 6.6e-8 1.5 1.0 0.10 0.70 0.012 1.77 >8 23.4 -

Trong phéan tich IGn va 6n dinh, céc 16p dat yéu dwoc chia thanh cédc don vi (1ai, 1bi, 1ci - cam) s& dugc
cai tao va cac don vi (1ai*, 1bi*, 1ci* - hong) ndm trong khu vuc chuyén tiép gitta cau cang va khu viye bai
(cé chiéu rong khoang 20m theo thiét ké).

REVETMENT LINE
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Hinh 2: Hién trang mdt cdt dia chédt dién hinh khu vuc dw dn (mdt cdt vubng goc vdi khu 54-8)
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Hinh 3 (trdi): K& hoach gia téi trurdc va thiét bj do dac; va (phai): Di¥ liéu do ludng dé phdn tich nguoc
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Hé théng quan trdc

G6i |3p d&t thiét bi va quan trac lun d3 duogc ti€n hanh vao dau ndm 2018. T6ng s6 thiét bi quan trac bao
gbébm 72 ban do lan (Sokkia), 3 giéng quan sat (GK101), 7 4p ké (GK404), 9 thiét bi do d6 nghiéng (GK604)
va 7 may do lun theo d6 sau (An D). Viéc gidm sat duoc thuc hién hai tuin mot [4n. So db gia tai trudc
va l3p dit thiét bj & gdéc phia Bac duwgc thé hién trén Hinh 3 (trai).

Trong bai bdo nay, cic két qud phan tich nguwoc cho cac Vung S4-2 (véi ban do lun ASP27, SA1, SA2 va
SA3) va S4-3a (SA6 va S20) duoc trinh bay trén Hinh 3 (phai). Trong qué trinh phén tich, viéc can chay 1a
bén canh két qua tir ban do lan, gia tri do chinh xdc cda myc nuwdc cling déng vai trd rat quan trong trong
qua trinh phan tich nguoc.

Phuong phap tinh toan

M6 hinh tinh lun

M hinh NEN-Bjerrum duoc st dung trong tinh todn lin bdi khd nang tinh todn lin khong dan hoi gy ra
bai tir bién nhdt-déo va qua trinh d& tai/gia tai lai (Bjerrum, 1972; Den Haan 1994). Md hinh NEN-Bjerrum
st dung cac tham s6 dwa trén bién dang tuyén tinh C;, Cc va Co d& biéu dién dic tinh nén 1Un cta dat; cac
théng s6 nay cé thé dugc xac dinh tir thi nghiém cd két. Chi s6 nén lai C: md ta do cirng dan hoi trong qua
trinh d& tai va gia tai lai; chi s& nén so cap Cc va nén thi cip Cq lan lvgt mé ta bién dang dan hoi-déo va
tdc dd tir bién nhét trong qua trinh gia tai ban dau. Trong mé hinh NEN-Bjerrum, téc d6 tir bién s& giam
khi d6 qué cd két tang 1én va d6 qud c6 két s& tang 1én do d& tai va do thoi gian gia tai kéo dai. Hiéu ing
tlr bién dugc xem xét khi (rng suat lam viéc cao hon 4p luc tién ¢ két.

M6 hinh tinh cé két

Trong qua trinh gia tai trudc ap lyc nwdce 16 rong du trong dat y&u sé xuat hién va tiéu tan theo thoi gian.
DEé ddy nhanh qua trinh cd két nay, hé thong bac thdm ding (PVD) duwoc [3p dit.

C6 hai mé hinh tinh todn chinh thudng duwoc st dung trong phan tich qud trinh cé két, d6 1a md hinh
Terzaghi va Darcy. M6 hinh Darcy st dung |&i gidi chinh xac tirng budc clia (ng suat cé hiéu va ap luc nwdc
16 rdng tai cac diém khac nhau trong mién tinh todn theo thoi gian (Deltares 2021); trong khi mo hinh
Terzaghi st dung dd c6 két theo thoi gian theo ly thuyét Terzaghi (Terzaghi va Peck, 1967). M6 hinh
Terzaghi khong ké dén anh hudng cda tir bién Ién qua trinh ¢6 két trong khi mé hinh Darcy thi cé.

M& hinh c& két cha Darcy dua trén phuong trinh chiva thé nang:

d?¢ de L—o 1
Yd2y dt M
4 Pdrain n d(p
L= kyT—Vw_HWE (2)

trong d6 ¢ 1a cdt nwde thay lwe du (m), ky 13 hé s6 tham thang dirng (m/ngay), de/dt 1a t&c do bién dang
tuyén tinh va L 1a dai lwong tén that do thoat nudc thang dirng duwa trén chénh léch giita cdt nwdce trung
binh (¢) va cot nudc thodt nudc (darain), kich thudce thoat nuwéce (A, m), do réng (n) cla cac 16p dat, trong
lwong don vi (yw, kN/m3) va mé dun bién dang thé tich (Kw, kN/m?) ctia nwéc.

Bén canh d6, hé sé thadm phu thudc vao bién dang nén qua trinh lin va cd két dugc tinh todn déng thoi
dya vao phuong trinh:

k

Ry RR-InOCR—¢-1n10
~ In10 o, ( CR ) )
trong d6, CR=C./(1+eo), RR=C/(1+e0), op la dp luc tién co két (kN/m?2), c, 1a hé s6 cd két (m?/s), OCR la ty |&
qua cé két va yw la trong lvgng don vi cba nudce (kN/m?3).

Trong bai bdo nay, mé hinh NEN-Bjerrum cho rng x{r IGn va mé hinh Darcy cho qua trinh cd két dwoc
k&t hop dé phan tich &ng x{ 1Gn khi cé bac thdm. Phan mém D-Settlement trong Bd céng cu dia ky thuét
Deltares (Deltares 2021) d3 duoc sir dung cho phan tich nay.
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Trinh ty tinh todn phdn tich nguoc

Qua trinh phan tich nguwoc bao gébm bdn budc sau:

a. B3t dau véi phan khu S4-2, két qua do dac tir ban do Iin ASP27 dwoc [y 1am dau vao dé phan tich va
tinh toan bd tham s6 nén lin phu hop ban dau.

b. Cac tham s& nén lun tir (a) s& dwoc hiéu chinh theo céc két qua do tir cdc ban do lin SA1, SA2 va SA3
dé tim dugc bd tham sé dai dién cho toan phan khu.

c. B tham s6 tir (b) sau d6 dwoc hiéu chinh theo cac két qua do tir cac ban do IGn SA6 va SA20 dé dat
duwoc bd tham sd cudi cung.

d. BO tham s6 tir (c) s& duwoc hiéu chinh cung luc véi cac két qua do tir toan bd sdu ban do lUn trén hai
phan khu.

Trong qua trinh hiéu chinh, trong lugng don vi va hé sé c6 két dugc cd dinh trong khi cdc thdng s6 khac
duogc phép thay déi. D-Settlement cho phép s dung céc trong s6 khac nhau cho tirng tham s6 c6 két hodc
nén Iin, sau do s dung phwong phap binh phuong cuc tiéu dé tim cuc tiu cta khong chi do |&ch giira
k&t qua 1un tinh todn va gid tri thuwc do ma con cd dd léch gitra cdc tham s6 ban dau va cac tham s6 d3 sira
dai.

Phén tich 6n dinh mdi déc
Phan tich 6n dinh téng thé clia cac mai dat dap duoc tinh todn bang phan mém D-Geo Stability trong B
coéng cu dia k§ thuat Deltares (Deltares 2020). Ca hai dang pha hoai truot tron va gdy khidc déu dugc xem
xét dua trén phuong phap Bishop va Spencer. Quy trinh tinh todn 6n dinh mai déc tuan theo Eurocode 7
(BSI 2004) trong d6 céc hé s6 tirng phan duwoc dp dung cho tai trong va thong s6 dat. Phuwong phép thiét
k& 1 (DA1), T6 hop 1 va 2 (Combination 1 & 2) da duoc chon.
Phuong phap SHANSEP (Charles 1991) duoc st dung dé xac dinh sy gia tang cudng do cat khong thoat

nwdc cla cac |dp dat sét mém nhu sau:

sy 0.2x(op—o0p) <O’I’, )0'2

e () @

Suo ) Suo Ovo )
trong do sy va suw la cuong do khang cat khong thoat nudc tinh todn va cwong d6 cat khong thoat nudc
ban dau (kPa), ovo' 1a (rng suat cé hidu ting thém ban d3u, o' 13 &ng suat cé hiéu theo phwong thang ding
tai chd va o,' 1a (rng suat tién co két.

Két qua phan tich

Quyét dinh d& tdi
Gid tri cac thdng sd nén lun cua tirng |&p dat thu dugce tir phan tich ngwoc duoc trinh bay & Bang 2.
Bdng 2: Théng s6 nén lin

Unit Cy OCR Cr Cc Ca
m?/s - - - -

Fill
la 4.9e-8 1.8 0.074 1.187 0.0109
1b 3.7e-8 1.0 0.083 0.954 0.0109
1c 6.5e-8 1.0 0.092 0.742 0.0109
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Hinh 4: Kiém tra sy twong thich trong phdn tich @6 phu hop

K&t qua phan tich ngwoc vé do 1Un theo thoi gian dwoc dua ra trong Hinh 4. C3 qua trinh 14n 1an d6 14n
cudi cung cla sé liéu thye do va két qua tinh todn déu khd gidng nhau sau khoang thai gian 3000 ngay. Do
twong thich trudc thoi han 3.000 ngay chi mang y nghia tham khdo va khéng phai la trong tdm cta phan
tich ngwoc nay vi giai doan d6 bao gdbm nhiéu yéu td khéng xac dinh do du an bj tam dirng.

Téc d6 14n thu dwoc tir s6 lidu thye do va tinh todn tir md phéng duoc dua ra trong Bang 3. Sy tuong
doéng vé toc do 1Un gitta moé phong va do thuc té cho thay rang cac tham sé nén lUn thu dwoc tir phan tich
nguwoc co thé dung dé biéu thj trang thai thuwc té cda dat tai thoi diém tinh todn. Téc dé 1Un trung binh cla
céc phan khu S4-2 va S4-3a 13 2 mm/ngay (theo do dac) va 1.7 mm/ngay (theo mé phong) cho thdy phan
tai d3p thém d3 khong con cé tac dong dang ké nira.

Bdng 3: Téc dd lun tir két qud thue do va tinh todn mé phdng

Ving S4-2 S4-3a

Ban ldn ASP27 SAl SA2 SA3 SA6 S20
T6c dd 1an tir do thuce té mm/day 2.1 1.9 2.0 2.1 2.1 2.0
T8¢ d6 1un theo mé phdng mm/day 1.8 1.8 1.2 2.2 2.0 1.2

Do d6 cé thé két luan rang cac théng s6 nén 1Un trong Bang 2 c6 thé phan dnh kha ndng nén lun cla dat
trong khu viyre bao gébm cac phan khu S4-2 va S4-3a.

Dv bdo lun

Dy doan dé lun dugc thyce hién dwa trén cac gia dinh sau:

e Cudithdng 3 ndm 2021 d& tai ddp thém, viéc thi cong mat bai mat 60 ngay.

e Thoi gian van hanh b3i dwoc tinh 1a 20 ndm ké tir khi hoan thanh mat bai.

e Taitrong ban than cda I&p phd bé mat bai container twong duwong vai chiéu day mat dwong 75cm dugc
m& hinh hda thanh tai 20kN/m3. Tai trong van hanh 15kPa (tai container trung binh) dwoc dung trong
tinh toan.
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Hinh 5: D bdo két qua lun trong 20 ndm

K&t qua tinh dy dodn lUn trong 20 ndm dworc trinh bay trén Hinh 5. D6 IUn dw sau 20 ndm tai sdu ban
do lun ASP27, SA1, SA2, SA3, SA6 va S20 lan lvot 1a 0.75, 0.71, 0.67, 0.77, 0.78 va 0.75 m. D0 l4n dv sau
20 ndm tai ban do lin SA3 va SA6 nhinh hon mét chit so vdi gia tri chdp nhan duwogc 1a 75 cm. Tuy nhién,
do 1an trung binh tai tat ca cdc phan khu S4-2 va S4-3a 1a 73.8cm, théa m3n d6 1Un t6i da cho phép 1a 75cm
trong 20 ndm. Xét thay toc dé lun tai thdi diém tinh todn kha cham va bén d3 di vao hoat ddng nén phan
tai dap thém d3 dwoc g& bd vao cudi thang 4 ndm 2021.

Phén tich 6n dinh mdi déc

M&t cat ngang dia chat phuc vu phan tich 6n dinh mai déc dugc chia thanh 04 ving, Hinh 6:

e \VUng chua cai tao (mau trang): st dung cac thong s& dat ban dau.

e \Vung chuyén ti€p (mau cam): viing ndy nam ngoai ranh dy 4n va nam giira phan khu S4-8 va Vung chua
duoc cai tao. Vung chuyén tiép dugc xr ly bang PVD cé chiéu rong khoang 40m. Strc khang cat khéng
thoat nudc cha khu ve nay 13y theo cuéi nam 2011.

e \VUng gan (mau xanh |4 cdy): vung nay d3 duoc xt ly bang PVD va gia tai thém (rdng 70m). Strc khang
cat khong thoat nwdc 13y theo ndm 2018.

e \VUng xa (mau tim): viing nay d3 dwoc x& ly bang PVD va gia tai thém. Cwdng d6 cat khéng thoat nwdc
cla vung nay duoc gid dinh gidng nhw clia vung gan.

Bé mat dat duoc duoc téi hién bao gobm cao d6 nén ndm 2009, cao dd gia tai ndm 2017 va 2018. Ngoai
ra, mat dat sau khi lin do tai trong cling dwoc xem xét. Viéc danh gid dd 6n dinh duoc thuc hién cho giai
doan dau (suw ban d3au) va giai doan cudi (sy dwoc phat trién ddy dd) cta qua trinh gia tai. Can cha vy la
trong qua trinh thi céng, phan gia tai b6 sung & bén ngoai ranh dy an dwoc thém vao dé hoat déng nhu
phan d&i trong gilr 6n dinh mai déc.
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Hinh 6: Mt cdt ngang dé phdn tich dé 6n dinh

Hinh 7: Két qud phén tich én dinh dién hinh (cung truot Bishop, DA1C1 FOS = 1.36)

Tai trong thi cong dwgc bo qua trong tinh todn nay vi cat dwgc bom |én hién truong trong khoang thoi
gian twong d6i ngan (1 thang). Myc nudc phia séng cé cao trinh 13 +2.67mCD (MSL). Myc nwdc ngam trong
khu vue gia tai duoc 1ay tir théng ké muc nudce trong giai doan xay dung 1a +4.50mCD.

K&t qua phan tich 6n dinh mai dc duoc trinh bay trén Hinh 7 va Bang 4. O giai doan dau voi cuong dé
cat khong thoat nwdc ban dau, hé sé an toan cla kich ban DA1-C2 hoi thap hon 1 nhung bién d6 nhé nén
dugc coi la 8n dinh. D&i vai cac kich ban khac, hé s6 an toan cao nén mai déc 6n dinh. C6 thé thay tir Bang
4 rang khi strc khang cat clia dat tang theo thoi gian thi hé s6 an toan ciing ting Ién.

Bdng 4: Hé sé an toan tir phdn tich 6n dinh mdi déc

Kich ban tinh todn Hé sd an toan tinh toan Hé sd an toan yéu cau
(theo Eurocode 7) Giai doan dau Giai doan cudi
DA1-C1 1.36 1.61 1.35
DA1-C2 0.99 1.19 1.00
Két luan

Viéc tinh todn thiét ké cho céc cong tac cai tao dat trén cic khu vuc san 13p & céc vung dat sét (rat) yéu
chau thé luén tiém an nhiéu y&u td khdng chac chan. Viéc cé mdt bod thong sé tinh toan chuan tir giai doan
dau va thuc hién cong tac tinh todn chat ché cé thé 1am gidm rui ro cla viéc wdc tinh quéa mire/dudi mirc
dd Iun dai han. Phan tich nguoc dwa trén dit liéu quan trac chac chdn sé ting thém dd tin ciy cho quyét
dinh tang gidm hodc d& bd hoan toan phan tai dap thém trong quad trinh xay dung.

Thiét ké thi cdng cho cdng tac ludn chuyén cat trong qua trinh cai tao dat & khu bén container trong dy
an Cang container qudc t& Gemalink tai sdng Cai Mép bao gdm quan trac, phan tich ngwoc va dy doén lun
dai han d3 duoc ti€n hanh; cu thé 1a:
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e Dua trén két qua phan tich ngugc dé tinh todn dugc mot bd thdng s6 nén lin cd thé dai dién cho tng
xUr thye té& cla dat duoc cai tao bang phuwong phdp cdm bac thdm dirng, bom hut chan khéng két hop
gia tai thém. K&t qua thuc do ngoai hién trwdng va két qua tinh doan vé do 1un téng thé cling nhu téc
dd 1in cho két qua tuong déng.

e Luwong cét gia tai dwoc diéu chinh khi tdc d6 1Un dat dén giai doan 6n dinh. Khi d6 l1Un du dy kién trong
giai doan khai thac dat dén gia trj yéu cau, phan gia tai thém duoc loai bd hoan toan.

e Phan tich 6n dinh mai déc d3 dugc thyc hién dé xac minh tinh kha thi clia viéc ddp chiéu cao gia tai
tang thém 3-5m khi tai khdi dong du dn. Hé sé an toan thu duoc dat yéu cau sau khi bé sung thém bom
phan ap phia ngoai séng.
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Hiéu qua thiét ké cau can dang ban bé tdéng trén coc BTCT ly tdm dv
&ng luwc trén nén dat yéu cd chiéu day 1én

Effectiveness of concrete slab bridge design on centrifugally spun prestressed
concrete piles over thick, soft soil layers.
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Tém tat

Trong nhitng nam gan day, chinh phu Viét Nam d3 va dang dau tu manh mé vao viéc xdy dung mang ludi
dudng cao tdc. Tuy nhién, viéc xay dwng duwdng cao tdc vai nén dudng dap cao & nhiéu khu vue, dic biét
|a & vuing Pong bang séng Clru Long, noi cé nhiéu thach thirc va tén kém do diéu kién dia hinh dia chat
kho khan. Cau can thudng dwoc st dung nhu mot phwong dn thay thé cho cac doan dudng dap cao, nhung
viéc ap dung cac phuong phap thiét ké truyén théng khién ching cé gia thanh dat hon dang ké (2-3 1an)
so vd&i dudng dap cao nén ciing tao ra cac gidi han cho viéc ap dung. Do d4, viéc nghién cru va trién khai
cdc gidi phap cau can tiét kiém chi phi hon |a rat quan trong cho sy phat trién cla co s& ha tang giao théng
van tai.

Summary

In recent years, the Viethamese government has been heavily investing in expressway construction.
However, building high embankment expressway in many areas, particularly in the Mekong Delta region,
is extremely challenging and costly due to challenging terrain and geotechnical conditions. Viaducts are
often used as an alternative to high embankment sections, but traditional design approaches make them
significantly more expensive (2-3 times) than embankment road, making limitation of its application.
Therefore, researching and implementing cost-effective viaduct solutions is crucial for the advancement
of transportation infrastructure development.

Mot cach ti€p can médi cho viéc ha gia thanh cau can cho dwéng giao théng

Viéc thiét ké cdc doan ciu can / dudng trén cao khdng chi cdn dam bdo tinh an toan va én dinh két ciu lau
dai ma con phai dam tiét kiém thoi gian thi céng va chi phi hiéu qua nhat. Trong dy toan chi phi thi cong
cau, bién phap thi cong va cac hang muc phu tro chiém mot ty trong twong déi Ién trong tong gia thanh
va muén gidm duogc téng gid thanh thi ngoai viéc tinh todn st dung vat liéu t6i wu, can tdi wu hda bién
phap thi cdng sao cho don gidn nhat. Trong béi canh nay, viéc két hop sir dung cac tién bd mdi trong céng
nghé va vat liéu 13 coc bé tdng ly tdm cuwdng d6 cao du trng lwec va tam san rong du ing luc didc san 1a mot
trong cac huwdng tot dap &ng cadc muc tiéu néu trén.
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Thong tin tham khdo vé cac céng trinh trén thé gi¢i da &rng dung coc bé tdng cot thép ly tdm dv
rng lwc cwérng do cao lam tru cau dudng giao théng va dudng cao tdc

K&t ciu cau s dung coc bé téng c6t thép ly tdm dy &ng lwc [am méng kiém tru déo d3 duoc ap dung tir
rat lau & cac nwdc phat trién. Nam 1955, cac ki su va chuyén gia My d3 thiét ké va thi cdng cau vuot qua
hé Pontpartrain & Bang Lousiana, s& dung coc bé tdng ly tdm cuwdng d6 cao cd cbt thép du ing lwc dudng
kinh 54-inch (121mm) déng sau vao tang dat yéu dé vira lam hé méng cau, vira lam tru déo cho cau, duogc
lien két lai véi dai coc cling bang bé tong cot thép duc san I3p ghép. Hé thuong bd cau dugc ché tao san &
Nha mdy va dua ra l3p ghép bang xa lan va cau lén. Bang cach 1am cho cac bd phan (coc, xa mii va san cau)
giong hét nhau, cac ky sw c6 thé sir dung ly thuyét san xuat hang loat dé xay dwng cay cau nay. Mét nha
may duc bé tong duwoc xay dung & dau phia bac cau; cac bd phan dwoc dic san va sau d6 dwoc van chuyén
qua HO dén cong trudng. Qua trinh 13p rap day chuyén nay lam gidm dang ké ca chi phi xay dung va thoi
gian 13p dat. HO so ghi chép cho thay cay cau duoc xay dung trong mudi bén thang ké tir khi nhirng chiéc
coc dau tién dugc déng vao ngay 23 thang 5 nam 1955.

e T IR R T T R R T i e A

Hinh 1: Céu qua hd Pontpartrain & Bang Lousiana, Hoa ky

O khu vuc chau A, cau dang két cau tdm bé téng ddc san trén coc BTCT ly tdm du ¢ng luc cudng d6 cao
d3 duwoc tién phong 4p dung & Indonesia tir cdch day hon 12 ndm (Pudng cao téc cé thu phi & Bali). Tuyén
dudng cao téc Pudng cao téc Bali Mandara & Indonesia dugc khanh thanh vao thang 10 ndm 2013 va
duwoc coi |a mot trong nhitng tuyén dudng cao tdc dep nhat trén bién. Cay cau dai nay bac qua vinh Benoa
déng vai tro tuyén dudng thay thé néi cang Benoa, sdn bay qudc t& Ngurah Rai vdi khu nghi dudng Nusa
Dua, noi dién ra hdi nghi thwong dinh APEC 2013. Cong trinh cau dai 12,7 km véi téng kinh phi dau tw 220
triéu USD, dwoc thong xe vao ngay 1 thang 10 ndm 2013. Cac Nha thau d3 déng hon 33.000 coc bé téng
ly tdm dy rng lwc xudng bién, bang hé bua trén sa lan. Dy 4n chi y&u st dung dam ban bé téng dy rng
lwc ddc san rong 2m dai 7,5 m cho phan thugng bd, dugc dat trén xa mii bd tri trén dau cac coc bé tong
ly tdm duc san déng vai trd cd moéng va tru cau. Hién nay & Indonesia, két cdu cau ban bé tong cot thép
trén nén coc bé tong cot thép dy tng lwe van dang duoc ap dung rong radi & cac vj tri phu hop, ca cau trong
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khu vire d6 thi 1an cau can trén duwong cao tdc. Gan day nhat, két cdu dang nay d3 duoc ap dung cho mot
doan duwong cao tdc & tinh Ha Nam, Trung Quéc
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Hinh 3: Céu dang bén trén coc BTCT ly tdm dw tng lwe & Hd Nam-Trung Quéc
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Hinh 4: Cédu Tam bac & Thanh phé Hai Phong lic dang thi céng va khi khdnh thanh (2017)

O Viét Nam, két cdu mong coc két hop tru déo bang coc Bé tdng ¢t thép ly tdm du ¢ng luc cuong do
cao cling da dugc ap dung kha phé bién trong cdc Dy dn cu trén bién cla cac Cang dau khi, dién gié hoac
cdc Cang bién, vi du Cang Lach Huyén & Hai Phong. V&i nganh dudng bd két ciu tru déo nay d3 duogc ap
dung trén cau Binh Hwong & Quéc 16 5, hodc cdu Tam Bac & Thanh ph6 Hai Phong. V&i Dy dn cau Tam bac,
day 12 [an d4u tién & Viét Nam két cu bé tdng dic san vdi cot thép Dy ing luc 1ap ghép dugc dp dung cho

cd hang muc tru cau, xa mi va dam cau, da rat ngan dugc dang ké tién do thi cong va gidm dang ké gia
thanh dau tu cong trinh.
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Théng tin tém tat vé dw an mé rong dworng cao tdéc TP HCM - Trung Lwong

Tuyén cao t6c TPHCM - Trung Luong (giai doan 1) d3 dau tu xay dwng dat tiéu chuan duwdng cao téc loai A
(120 km/gi®); xay dung 4 1an xe va hai lan dirng khan cap (nén dudng rdng 25-26 mét). Theo Tdng cuc
Pudng bd Viét Nam, tir sau khi dirng thu phi tuyén cao téc TP.HCM - Trung Luong, lwu lwgng xe trén tuyén
tang Ién lam mat an toan giao thdng, tinh trang xe chay dan ngang, chay vao lan khan cip thudng xuyén
dién ra va ciing xay ra Un tac vao gi® cao diém va cac ngay |é, Tét.

Vé&i nang luc thong hanh hién tai, dac biét sau khi tuyén cao téc Bén Lirc - Long Thanh hoan thanh két
ndi v&i tuyén cao tdc TP. HCM — Trung Luong sé khién lwu lwvgng trén tuyén ting cao hon. Mat khéc, vai
sy phat trién kinh té& gitra mién Ddng Nam bd va Tay Nam bd; van chuyén hang hda, nhu cau di chuyén cla
ngudi dan tang cao do két ndi vung thuan tién hon sé gdy qua tai nghiém trong cho tuyén cao tdc hién tai.
Do vay, Tong cuc dudng bd Viét Nam d3 kién nghj B& GTVT mé rong cao tdc TPHCM — Trung Luvong theo
quy hoach dwoc Thd tudng Chinh phi phé duyét. D3 cé hai Lién danh Nha dau tw nép H6 so Dé xuat va
theo ddnh gid cla Ban Quan ly Dy an 7, Bd Giao thdng Van tai, H6 so Lién danh Déo Ca Group-CII-TASCO
d3 dugc cham diém cao hon va dugc lya chon cho budc ké tiép. Tong kinh phi dau tw cho ca hai doan la
24.000 ty déng, trong d6 doan tir Thanh phd H6 Chi Minh di Trung Luvong 1a 13.000 ty ddng. Thoi gian thu
phi hoan vén dy 4n du kién |13 16 ndm (tlr ngay 1/1/2028 dén 31/12/2043).

Vé phuong an ky thuat cta Lién danh Nha dau tv dugc chon néu trén co ban dang tinh toan véi giai
phdp truyén théng la ddp mé rong duwdng & cac doan dudng dap va mé rong cau theo thiét ké truyén
théng. Cach tiép can nay dang gdp nhiéu thach thirc vé mat ki thuat khi do 1Gn khdng déu s& xay ra & mép
phan dudng mé rong trén dat chua c6 két hoan toan va phan dudng cii nam trén nén dat da cd két. Téng
murc dau tu cdc phuong an nay déu rat cao, xap xi 13.000 déng cho riéng doan tr Thanh phd H6 Chi Minh
di Trung Lwong, dan dén thoi gian thu phi hoan von rat cao. V&i tinh hinh khan hiém vat liéu dép trong
khu viec phia Nam hién nay thi kha nang tié€n do thi cong s& bi kéo dai va kinh phi Dy &n cling c6 kha ndng
bi d6i |én dang k&, nhuw d3 va dang dién ra & cac du 4n dwong cao toc trong khu vuc.

MCN GIAI DOAN 1, B = 26.0M > .. .
. _ e | Chi gigi duon
Chi g|(,| du"ang _77_ 300 T 2@3750=750 _‘75??0'7;4 203750750 _ 300 79

B A . §

Lan khéng déu véi nén dap ca Lun khéng déu véi nén dap c
Hinh 5: Diém vuwréng ki thudt khi md réng dwong theo phuwong phdp ddp truyén théng

DE c6 thé dua ra thém lya chon t8t cho cadc Nha dau tuw tiém nang sdp dén va cac co quan chirc nang,
mang lai loi ich kinh t& x3 héi cao hon, gép phan rut ngan thoi gian trién khai, can ct cac kinh nghiém
thuc chién 1du ndm trong nganh Giao thong, va két qua Thiét ké va Thi cong dudng trén coc & Hai Phong
vira méi hoan thanh, nhém téc gia da tién hanh nghién ciru dua thém moét phwong an kj thuat so sanh
khéc véi cac cach ti€p can truyén thong théng thudng cho Dy an nay. D6 chinh [a gidi phdp cau can nhip
ngan trén hé coc Bé tdng cbt thép ly tdm cuwdng d6 cao, dé tinh toan thi diém cho mét doan trong khu
vuc nay. Chiéu dai doan thi diém 1.000m, réng 8m. Chon doan thi diém |a doan dwdng dap cao dau cau
v&i chiéu cao dap 2.5m dén 4m dé tién so sanh kinh t& va kj thuat.
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Hinh 6: Poan dé xuét thi diém phwong dn mé réng béng céu can nhip ngdn trén coc BTCT Ly tdm

Hai thanh phan cau kién chinh cda dudng trén cao / cau can thiét ké trong Dé xuat nay la coc éng bé téng
c6t thép ly tdm bé téng cuwdng do6 cao (Pretensioned spun High strength Concrete pile-PHC) va ddm ban
rong bé tdng cot thép du ¢ng lwc cing trudce (Hollowcore Beam). Dudi day la thong tin tdm tat gidi thiéu
vé hai dong san pham nay.

Coc bé tdng cot thép rong du ¢ng luc cudng do6 cao (Pretensioned Spun High Strength Concrete Pile -
PHC): Ia mot loai coc bé téng chiju luc dugc san xuat theo cdng nghé quay ly tdm vdi céc soi thép cuong
dd cao bén trong duwoc tao (rng suat trwdc. Diéu nay gilp cai thién tinh chiu tai va dd bén cla coc bé
tdng, dong thoi tao ra cac wu diém vuot trdi so véi cac loai coc truyén théng khac.

Tam san ban réng bé téng cwong do cao cbt thép dy ng luc (Hollowcore slab): 1a mot loai tdm san bé
tong dac biét chju luc theo mot phuong, dwoc tao ra tir bé tdng cé 16 rdng, tao ra cac 16 tréng chay doc
trong Idng clia tdm. C4u trdc nay gilp gidm trong lwong téng thé cla tdm san ma van dam bao tinh co
hoc va kha ndng chiu tai. Viéc sdn xuat cau kién nay véi may dun ép theo cong nghé chau Au cho phép
san xuat hang loat véi chiéu dai linh hoat theo yéu ciu ctia Nha thiét k&, vdi bé tong cé cwdng do cao,
ham Iwgng cot thép it nhung van cung cap kha ndng chiu luc theo phuong doc rat t6t cho cau kién.

Hinh 7: Coc 6ng bé téng c6t thép ly tdm du tng luc dwong kinh Ion
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Hinh 8: Tdc gid thdm xwdng tdm san bén réng bé téng cwong do cao duw tng luc & Tdy Ban Nha

Doan dudng trén coc / cau can dai 1.000 m nay duoc tinh toan thiét ké theo tiéu chuan thiét k& cau hién
hanh cta Viét Nam TCVN 11823:2017. Coc 6ng bé téng ly tAm du &rng luc cé cudng d6 bé tdng 80 MPa,
duwong kinh coc 700mm, chiéu day thanh coc 100mm, v&i c6t thép dy ing lwe duoc bé tri cdu tao dac biét
phu hop vdi kiém todn s& duoc sir dung cho mdéng va céc tru cau, dugc phan tich theo dang tru déo. Cac
dam ban rdng duc sin (hollowcore slab) dwoc gac trén xa mi, cling bang bé téng diuc san cho phan dudi,
va sau dé duoc d6 bé tdng dé tao thanh dam lién tuc hda khép cirng tai xa mi, phat huy t6i da strc chju
tai vat liéu. Trén doan ciu bd cac khe co gidn dé chia cau thanh céc nhip lién tuc dai 150m.

Tai trong tinh toan

Tai trong dugc tinh dén trong thiét ké 13 tai trong s&r dung/hoat dong va tai trong cuc dai. Tai trong st
dung dugc dung dé kiém tra do vdng va (rng suat trong dam dy &ng lwe. Tai trong cwe dai dugce dung dé
thiét ké strc chju tai cha dam, dai coc va coc.

Cac truwong hop tai trong duoc tinh dén dwge nhédm thanh tai trong ¢ dinh, tai trong giao théng va tai
trong moi tredng. Cau dugc moé hinh héa bang phan mém RM bridge vdi tai trong giao thong dwoc ciu
hinh dé tao ra cac gia tri md men udn, cat va luc doc Ién nhat. M6 hinh héa dau coc trong dat dugc khai
bao dang pin. Su tuwong tac gitta coc va dat dugc mo hinh hda bang 10 xo tinh tién theo hudng ngang vdi
hang s6 16 xo dwoc biéu thi bdi k = G * rA(2.8-v) / (2(1+v)) = ES/G (4). Trong d6, G |a md dan hdi cla dat, r
|a ban kinh coc va v |a ti s6 Poisson clia dat. Gia tri clia hang s6 16 xo thay d6i theo dd sau clia coc, phu hop
v&i cac tinh chat cla dat xung quanh coc. Coc va xa mii dwgc md hinh héa bang phan tlr khung, dam san
dwoc md hinh héa bang phan tir vo day.

Hinh 9: Mé hinh héa céu bang phén mém RM bridge — Vi tri cé dt tram dich vu cho cao téc
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Thiét ké hé coc

Thiét ké coc dya trén dit liéu tinh toan tir H6 so khdo sat dia chat khu vurec tham khdo tir du an trude day,
két qua dy bdo strc chiu tai va dac biét 13 két qua tinh todn nguoc tir két qua thir tai tinh coc. V4i s6 liéu
khao sat dia chat va kich thudc coc, tir cac trai nghiém vé thir tai tinh hé coc ma sat trén nén dat sét, tinh
toan duogc chiéu dai can thiét cda coc la 24m 1a ddm bdo cung cap strc chiu tai yéu ciu theo tinh todn ly
thuyét 1a 1.300 kN. P& cé dugc s liéu thyc té€ dé thiét ké hiéu qua hé coc, dé xuat sau khi ép cac coc thir
s& tién hanh thi nghiém th{r tai vai tai trong t6i da dé kiém chirng sirc chiu tai thyc té€ cla coc va so sanh
v&i strc chiu tai tinh todn theo Iy thuyét, nham lwa chon chiéu dai coc ép dai tra.

CHITET COTTHEP 1 CHITET COT THEP 2 _CHIMETCOTTHEP 3 ”
ma b (CHI THE HENCAC THANH GH CHO) (CHITHE HEEN CAC THANH GHI CH)

Hinh 10: Chi tiét lién két dau coc vdi xa mii va tru cdu-néu doan cé tram dich vu nhiéu tdng

Thiét ké xa mii

Kich thwdc ngang cla dai coc dugc thiét ké bang 1.2m dd rong dé cung cap diém twa tam thoi cho dam
duc san, va cling pht hop véi kich thuwdc co ban cac bé dic trong cdc Nha may khi can san xuat quy mo
cong nghiép véi khdi lwgng 1dn. Strc khang cat va mémen khang uén duoc thiét k& nhw dam bé tong cot
thép theo gia tri luc t6i da do cac t6 hop tai trong khac nhau.

CHITET COT THEP XA MU

MAT CAT NGANG XA MU

Hinh 11: Chi tiét bé tri c6t thép xa mii
Thiét ké hé ban mat cau
Dam ban rong bé tdng duc san st dung trong dy an nay cé chiéu rong 1.2m, chiéu dai 7m va chiéu cao
dam 13 0,5m. Luc cdng trudc va cdp dy ing cwdng dé 1800 MPa duoc thiét ké dé dép (rng cac gid tri gidi
han cla (rng suat trong qua trinh thi cong (dam don gian) va sau khi cac dam duic san dwoc d6 bé tong
cung véi dai coc dé tao thanh dam lién tuc. DAm ban bé tdng du ng lwc dic sdn cudng d6 bé tong 45
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MPa duoc ddt 1én xa mii mdac 45 MPa, sau d6 s& duoc 13p cot thép va d6 bé tong gia c6 dau dam va khoa
cirng v3i thép chd trén xa mii dé tao thanh dam lién tuc vdi téng chidu dai 150 mét, tinh gitra cac khe co
gian. Kiéu thiét ké& nay don gidn va dugc chirng minh 13 dé san xuat quy mé cong nghiép va dé thi cdng véi
toc dd nhanh.

Hinh 12: Chi tiét b6 tri ban mdt cdu va lan can

Két ludn
K&t qua tinh todn cho thay tat ca cic chi tiéu clda két cdu déu dat va vuot yéu cau theo Quy trinh thiét ké
cau Viét Nam hién hanh TCVN 11823:2017 cling nhw cac Tiéu chuan Qudc té tham khao khac.

K&t cdu thuong bd cé dd vuot thiét ké cao, c6 thé dugc tiép tuc tinh todn t6i wu hda trong cac do6 an
thiét k& sap dén, sau khi cé thir tai thyc t&, dé dé gidm gia thanh dau tu cho cdng trinh. V&i hé coc ép PHC
D700, sé& cd sy chénh |éch rat |&n gitra tinh todn ly thuyét va stre chiu tai thue té khi thir tai nén sé rat can
thuwc hién thir tai dén pha hoai cac coc thir, dé co thé lwa chon chiéu dai coc tdi wu khi ép dai tra, tranh
I3ng phi khi chi &p dung céng thirc tinh todn ly thuyét thuan tuy.

V@ tién d6 thi cong, do st dung cac cau kién bé tdng cwong dd cao, dic san véi quy mo cdng nghiép
trong Nha mdy, va bién phap thi cdng don gidn 13p lai nén téc d6 thi cdng rat nhanh: Theo dit liéu d3 duoc
kiém chirng t&r mot du an cu thé madi thyc hién & Hai phong, trong diéu kién dia chat twong tu véi lop dat
yéu rat day, chiéu sau coc 34m, trong vong 30 ngay d3 co thé thi cdng xong toan bd chiéu dai 500 ciu can
v&i bé rong mat cat ngang 10,5m. Nhu vay véi du an ndy, véi tong chiéu dai cau can mdi bén 40 Km, néu
c6 4 Nha thau cung thi céng déng thoi, cé thé hoan thanh Dy an trong vong 8-10 théng thay vi 2-3 nam,
s&m duwa du an vao khai thac mang lai hiéu qua kinh té x3 hdi cao.

Vé kinh phi Dy toan, phuong an nay cé gia thanh thap hon dang ké so vdi cdc phuong an cau can nhip
|&n truyén théng dang dugce st dung trong cdc Dy an giao théng & Viét Nam. Con s6 tiét kiém duoc so vdi
céc giai phdp cau can truyén théng cé thé dat mirc tlr 20-30% tuy tinh hinh dia chat cu thé khu vurc.

Cach tiép can mai dé Dia ki thuat thuc hanh, khai thac hop ly sirc chiu tai coc PHC, (rng dung céc loai
vat liéu mdi véi bé tdng cudng do6 cao va két cau thép du irng lwc dé gidam tinh tai, cung cong nghé bé téng
duc san tién tién va cach thiét k& lién tuc hdéa khai thac hiéu qua sirc chju tai va tiét kiém vat liéu cho
thuwong bd cau la cdc dong gdp chinh gidm dang ké thoi gian thi cdng cling nhu gia thanh cta céng trinh
cau can, nén duwoc nghiém tdc xem xét va (rng dung trong ha tang giao théng va cac dudng cao téc & khu
vuc phia Nam va Péng bang séng Clru Long, trong cac Dy an 1&n dang va sé trién khai dem lai |gi ich I6n
cho x3 héi. V&i cung mirc dau tu, cé thé xay dwng dwoc tuyén dudng vdi chiéu dai I&n hon, t6t cho viéc
tiét kiém tai nguyén trong tinh hinh khan hiém vat liéu d3p phd bién hién nay, giam thiéu hiéu &ng bat lgi
clia nén dudng dap cao trén dat yéu la gay lun kéo dai, chia cat dia hinh gy Gng ngap cuc b....

Dy &n duoc trién khai cling s& gop phan tiéu thu I&n xi mang va thép ndi dia hién dang gdp nhiéu khé
khan, cling nhu gidm thiéu dugc viéc si dung nhya duwdng lam céc Idp mat dwdng, von |a vat liéu ngudn
g6c hda thach ma ching ta dang phai dung ngoai t& manh dé nhap khau.
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Hinh 13: Cdc théng tin tém tdt vé so sdnh gid thanh vdi phuong dn thiét ké truyén théng

Tai liéu tham khao

(i) Trang web cua Hiép héi Ky s Céng chdnh Hoa ky ASCE

https://www.asce.org/about-civil-engineering/history-and-heritage/historic-landmarks/lake-
pontchartrain-causeway-bridge

(ii) Bdo cdo Thiét ké Purdng trén coc Dy én Khu Céng nghiép va khu Phi thué quan Xuén céu Lach huyén do
Céng ty C6 phén Tw vén va Pbu tw Xdy dung ECC thuc hién thdng 2 ndm 2024

(iii) Phéng sw trén Truyén hinh bdo Nhén dén dién tir, phdt séng ngay 6 thdng 6 ndm 2024
Truyén hinh Nhan Dan (nhandantv.vn)
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GOC QUOC TE

Twong nhd gido sw BENGT BROMS (1928-2023)
In memory of Professor BENGT BROMS (1928-2023)

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

GS. Bengt Broms qua do&i vao ngay 3 thang 12 ndm 2023, tho 95 tudi. Ong 1a nha khoa hoc hang dau trong
linh vie dia k§ thuat va k§ thuat nén méng clia Thuy Dién va qudc té. Ong cling 1a mot trong nhitrng ngudi
ban I&n cha nganh dia k§ thuat Viét Nam. Tlr 1979, ngay sau khi nwdc nha théng nhat, dng 1a mot trong s6
cac chuyén gia dia ky thuat Tay Au dau tién d3 cé mat tai Viét Nam. Nganh dia ky thuat Viét Nam da nhan
duoc sy gitp d& rat I&n tir Thuy Dién théng qua sy hd tro tir Sida/SAREC cla Thuy Dién, xem thdng tin
trén trang web cla VSSMGE, tai duong link https://vssmge.org/geotechnical-research-cooperation-1979-
1987-between-the-swedish-geotechnical-institute-sgi-and-the-institute-for-building-science-and-
technology-ibst-vietnam/. Chuong trinh hgp tac nghién clru gitra Vién Dia ky thuat Thuy Dién (SGI) va Vién
Khoa hoc & Céng nghé Xay dwng (IBST) cla Viét Nam da duoc thyc hién trong giai doan 1979-1989. Hai
gido su Thuy Dién néi tiéng, Bengt Broms va Sven Hansbo, d3 dé&n Ha Noi vao dau nam 1979 va giang bai
vé hai phuong phdap gia c6 dat: tru dat voi va bing thoat nudc thang dirng. K& tir d6, cac hoat déng va két
ndi qudc té cha VSSMGE phat trién nhanh chong. D& tudng nhd GS. Bengt Broms, ching t6i xin ddng ban
dich toan van théng bdo tin budn cta Hoi Pia ki thuat Thuy Dién (SGF).

Bengt Baltzar Broms, 1928-20:23

Hinh 1. Gido s« Bengt Broms (1928-2023)
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Professor Bengt B Broms, Stock-

pélar har varit banbrytande, inte minst

holm, har som tidigare medd

avlidit i en dlder av 95 ir. Nirmaste
anhdriga ir hustrun Carina och bar-
nen Erik, Karin och Peter.

Bengt Broms har varit S5
en [orgrundsgestalt
inom svensk och inter-
nationell geotelnik ach
grundlaggningsteknik.
Hans sirjs av manga
kollegor vériden dver,
samt inte minst av it
hans fore detta doktorander. Under sin
langa karridr forfattade Broms nirmare
500 vetcnskapliga publikationer och Jér-
obbeker inom geotcknik, jord- och berg-
dynamik och bergmekanik. F4 svenska
forskare har haft ett sa stort inflytande
pa utvecklinger av det geotekniska kun-
nandet och dess praktiska tillimpning i
byggbranschen.

Broms har haft minga ansvarsfulla
arbetsuppgifter samt viktiga uppdrag.
Mellan 1964-1974 var Broms dverdirek-
O for Statens geotekniska institut (SGI}.
Ean innehade ménga hedersuppdrag,
valdes 1970 in sor ledamot i Kungliga
ingenjérsvetenskapsakademin (IVA) och
utnimndes till hedersmedlem i Svenska
geotekniska féreningen (SGF).

Broms foddes den 17 juni 1928 i Orebro,
och aviade 1952 civilingenjérsexamen
fran Chalmers med hégsta betyg. Han
fortsatte sin akaderniska karrigri USA,
d#r han vid det framsthende University
of [Mlinots 1954 blev Master of Science

och disputerade fér doktorsgraden 1956. -
4

for utvecklingen av offshoretekniken
i mexikanska gulfen,

Han fortsatte sin akademiska kartidr
vid Cornell University i New York (1958~
1964). 1974 tilldelades han professuren
1 jord- och bergmekanik vid Kungliga
Tekniska Hoigskolan (KTH). Dérefter fick
han ansvaret att bygga upp en ny geotek-
nisk institution vid Nanyang Technologi-
cal University (NTU), Singapore under
tiden 1983-1995. .

Broms hade den unika formigan att fin-
na praktiska 1dsningar pa komplexa pro-
‘blem, varfér han anlitades som expert
runt om i vérlden. Som lirare och foreld-
sare kunde Broms framsidlla &ven kemi-
plicerade samband pé ett lttforstaeligt
sitt—ibland genom konstniirliga skisser
och diagram. Hans exceptionella intel-
lektuella kapacitet och personliga blyg-
het dolde ibland den sociala kontakten
som han sokte hos sina medarbetare.
Han visade oss vilken betydelse teoretisk
kunskap, vidareutbildning och interna-
tionella kontakter har for séviil forskning
som ingenjorsarbete.

Vi, hans fére detta studenter, &r oer-
hért tacksamma £8r hans generdsa stod
och vigledning.

Rainer Massarsch
Fore detta elev uch kollega
Hikan Stille

Professor emerirus (KTH)
Stefan Larsson
Professor (KTH)

Hans studier om horisot

Fanny Deckne
P F

Hinh 2. Todn vén théng bdo tin budn cda H6i Bia ki

thudt Thuy Dién (SGF)
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Ban dich toan van thdng béo tin buén cta Hoi Dia ky thuat Thuy Pién

Gido sw Bengt Baltzar Broms, Stockholm, Thuy Dién, déd qua d&i bén gia dinh la ve’ Carina va cdc con
Erik, Karin va Peter vao ngay 3 thdng 12 ndm 2023, tho 95 tudi.

GS. Bengt Broms |1a nha khoa hoc hang d4au trong Iinh vire dia ki thuat va k§ thudt nén mong cta Thyy Dién
va quéc té. Ong duoc nhiéu déng nghiép trén toan thé gidi thuong ti€c, dac biét [a cac hoc trd nghién ctru
sinh day ndng lvc ma 6ng d3 hudng dan. Trong sudt s nghiép lau dai cia minh, Broms 13 tac gia cla gan
500 bai viét va sich gido khoa vé dia ky thuat, déng luc hoc dat da va co hoc da. Rat it nha nghién ciru
Thuy Dién c6 anh hudng I&n dén sy phat trién kién thic dia ki thuat va &ng dung thuc té cla nd trong
nganh xay dyng.

GS. Broms d3 ddm nhiém nhiéu nhiém vu quan trong. T ndm 1964—-1974, Broms la gidm déc cla Vién
Dia k§ thuat Thuy Dién (SGI). Ong gilt nhiéu chirc vu danh dw, ndm 1970 éng dwoc bau lam thanh vién Hoi
déng Hoang gia Vién Han 1am Khoa hoc Ky thuat (IVA) va dwoc tdn vinh la thanh vién danh dy cta Hiép
hoi Dia k§ thuat Thuy Dién (SGF). Ong tirng 1 Cha tich Hoi Co hoc dat va Pia k{ thuat cong trinh Thé gidi
ISSMGE (1985-1989) va trudc dé 1a Phé chi tich khu viee Chau Au (1977-1981) clia ISSMFE.

Broms sinh ngay 17 thang 6 nam 1928 tai Orebro va ndm 1952 t6t nghiép xuat sac bang ky su dan dung
tai truong Dai hoc Chalmers, thanh phd Gothenburg. Ong ti€p tuc sw nghiép hoc thuat clia minh tai Hoa
Ky, noi 6ng hoan thanh luan van thac st Khoa hoc tai trwdng Dai hoc lllinois ndi tiéng vao ndm 1954 va bao
vé luan an tién sfvao ndm 1956. Cac nghién clru cta dng vé coc chju tai ngang la mdt budc dét pha, nhat
la d&i vdi su phat trién clia cdng nghé khai thac dau khi ngoai khoi & Vinh Mexico. Ong ti€p tuc sy nghiép
han 1dm cta minh tai Dai hoc Cornell & New York (1959-1964). Ndm 1974, 6ng duoc trao chirc gido su co
hoc dat va da tai Truong Dai hoc ki thudt Hoang gia (KTH), thanh phd Stockholm. Sau d6, éng duoc giao
trach nhiém xay duwng khoa dia ki thuat madi tai Dai hoc Cong nghé Nanyang (NTU), Singapore trong giai
doan 1983-1995.

Broms c6 kha ndng dac biét trong viéc tim ra nhirng giai phap thuc té cho nhitng van dé phuec tap, dé
1a ly do tai sao &ng ndi tiéng nhu mot chuyén gia hang dau trén khap thé gidi. Véi tu cach 1a mot gido vién
va giang vién, Broms cé thé trinh bay nhitng maéi lién hé tham chi phirc tap theo cach dé hiéu - doi khi
théng qua céc ban phéc thdo va so d6 nghé thuat. Nang luc tri tué ddc biét va tinh nhat nhat cd nhan cda
ong doi khi che khuat cac giao ti€p x3 hoi ma 6ng tim kiém tir cac cong su ca minh. Ong cho chiing ta thay
tam quan trong cuta kién thirc ly thuyét, gido duc ndng cao va quan hé qudc té trong cd cdng tac nghién
ctu 1an hoat déng k§ thuat. Chung téi, nhitng hoc trd cii cla thay, nhitng ban déng nghiép, vo clng biét
on sy hd tro va hudng dan tan tinh cla thay.

Rainer Massarsch, cuwu nghién ctru sinh va déng nghiép
Hakan Stille, gido sw danh dy (KTH)

Stefan Larsson, gido su (KTH)

Fanny Deckner, chu tich SGF
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Nhéat ky DKT quéc té

International Geotechnical Diary

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

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

Su kién ndi bat méi dién ra

Trong nlra cudi ndm 2023 va dau 2024 d3 dién ra mot s hdi thao chuyén nganh ndi bat. Trong d6 phai ké
dén cac hoi nghi, hdi thao: “Khdo séat hién trwdng va DKT ngoai khoi” (OSIG - Offshore Site Investigation
and Geotechnics) Ian thi&r 9 véi ch dé “Cong nghé PKT sang tao cho chuyén d6i ndng lvgng” tai Hoc Vién
Hoang Gia London (Imperial College London); Hdi nghi qudc té [an thi 8 vé dong dat trong DKT (The 8t
International Conference on Earthquake Geotechnical Engineering - 8ICEGE); hay Hoi nghi DKT Ao lan tha
14 v&i bai giang Terzaghi (The 14th Austrian Geotechnical Conference - Vienna). Pic biét phai ké dén
Geotec Hanoi, dién ra tir 14 dén 15 thang 12 tai Trung Tam HoOi Nghi Qudc Gia Ha Noi. Geotec Hanoi lan
nay d3 thu hut duwgc sy quan tAm manh mé cha céc nha khoa hoc dau nganh ciling nhu céc ki sw, cdng ty
xay dung hang dau thé gidi. Diéu nay duwoc thé hién trén s6 lwgng cac cong trinh nghién ctru duoc thuyét
trinh cling nhw sé lwong ngwdi tham du héi thao.

Lich cac su kién hoi nghi, hoi thao sap t&i

Nhu thuwong 18, cac hdi thao khoa hoc nghanh DKT dién ra trong thoi gian sap tdi dugc dua tin va cap nhat
déu dan trén trang Web cla hdi ISSMGE. Trong danh sach dudi day 1a mot s6 hoi nghi, hdi thao tiéu biéu
duwoc chon loc tir qui Il ndm 2024 dén hét nlra dau nam 2025, trich dan tir trang web cta ISSMGE:
www.issmge.org.

Thoigian | Su kién Noi dién ra
14.06. — The 11th International Symposium of Geotechnical Aspects | Macau — Trung Quéc
17.06.2024 | of Underground Construction in Soft Ground (IS-Macau https://is-

2024) macau2024.skliotsc.um.edu.mo

(H&i nghi chuyén dé qudc té [an thir 11 vé DKT vé cdng
trinh ngam trén nén dat yéu (IS-Macau 2024))

18.06. — International Conference on Geotechnical and Geophysical | Barcelona —Tay Ban Nha
21.06.2024 | Site Characterization https://isc7.cimne.com
(Hoi nghj quéc té vé dac tinh dia ky thuat va dja vat ly)
25.06. - 28" European Young Geotechnical Engineering Conference | North Macedonia
29.06.2024 | 2024 https://eygec2024.net
(Hoi nghi DKT Tré Chau Au lan tha 28)
04.07. - 5% International Conference on Environmental Warsaw - Ba Lan
06.07.2024 | Geotechnology, Recycled Waste Materials and Sustainable | https://iil.sggw.edu.pl/egrwse-
Engineering 2024/

(Hoi nghi quéc té 1an thir 5 vé Céng nghé dia chat méi
trudrng, vat liéu tai ché va kj thuat bén virng)
07.07. - 14* Internatonal Symposium on Landslides 2024 Chambery — Phap
12.07.2024 | (H&i nghi qudc té [an th 14 vé trwot |1& dat) https://www.isI2024.com
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21.07. - The 6% International Conference on Geotechnical Semarang — Indonesia
23.07.2024 | Engineering http://www.rcigi-undip.com
(H&i nghi qudc té lan thir 6 vé dia ki thuat céng trinh)
26.08. - 18™ European Conference on Soil Mechanics and Lisabon — B6 Dao Nha
30.08.2024 | Geotechnical Engineering https://www.ecsmge-2024.com
(Ho6i nghi Chau Au Ian thir 18 vé co hoc d4t va DKTCT)
15.09. - 77th Canadian Geotechnical Conference and the 16th Joint | Montreal — Canada
18.09.2024 | CGS/IAH-CNC Groundwater Conference https://www.geomontreal2024.ca
(Hoi nghj DKT Canada lan th&r 77 va Hoi nghij chung
CGS/IAH-CNC [an th& 16 vé Nudc ngadm.)
18.09. - Nordic Geotechnical Meeting — NGM 2024 Goteborg — Thuy Dién
20.09.2024 | (H6i nghi DKT Béc Au) http://www.ngm2024.se
23.09. - IS-Grenoble 2024: International Symposium on Grenoble — Phap
28.09.2024 | Geomechanics from Micro to Macro https://is-
(H6i thdo qudc té vé co hoc dat tir vi mo dén vi mé) grenoble2024.sciencesconf.org/
02.10. - The 5th European Conference on Physical Modelling in Delf —Ha Lan
04.10.2024 | Geotechnics (ECPMG 2024)
(Hoi nghi Chau Au [an thir 5 vé M6 hinh Vat ly trong Dia kj
thuat, ECPMG 2024)
06.10. - 18" African Regional Conference on Soil Mechanics and Algiers — Algeria
09.10.2024 | Geotecnical Engineering https://algeos-
(H&i nghi vé BKT khu vire Chau Phi lan thir 18) dz.com/18ARC.html
07.10. - 49th Annual Conference on Deep Foundations Aurora — M1
10.10.2024 | (H6i nghij thudng nién vé méng sau lan thar 49) http://www.dfi.org/annual2024
11.11. - 10th Asian Young Geotechnical Engineering Conference Jarkarta — Indonesia
14.11.2024 | (H6i nghi DKT tré chau A Ian th 10) http://10aygec-pit28.hatti.or.id
12.11. - XVII Panamerican Conference on Soil Mechanics and La Serena — Chile
17.11.2024 | Geotechnical Engineering https://panamgeochile2024.cl
(H&i nghi Lién M§ Panamerican [an th XVII vé Co hoc dat
va DKTCT)
10.11. - 5th International Conference on Transportation Sydney — Australia
22.11.2024 | Geotechnics http://www.ictg2024.com.au
(H6i nghi qudc té lan thir 5 vé DKT giao thong van tai)
28.11. - The 2" Geomandu: Geotechnics for Sustainable Kathmandu — Nepal
29.11.2024 | Infrastructures https://geomandu.ngeotechs.org
(H&i nghi DKT cho ha tang co s& bén virng)
11.12. - 4™ Asia-Pacific Conference on Physical Modelling in Abu-Dhabi - cic Tiéu Vuong Quéc
13.12.2024 | Geotechnics (ACPMG 2024) A Rap Théng Nhat
(H6i nghi Chau A-Thai Binh Dwong Ian thr 4 vé M6 hinh https://tc104-issmge.com/acpmg-
hda Vat ly trong Dia ky thuat - ACPMG 2024) 2024/
12.12. - The 3™ Vietnam Symposium on Advances in Offshore Ha N§i — Viét Nam
14.12.2024 | Engineering https://vsoe2024.sciencesconf.or
(HOi thao chuyén dé Viét Nam Ian thir ba vé nhitng tién bd | g/
trong ky thuat ngoai khoi — VSOE)
27.04. - Pan Mediterranean Geotechnical Engineering Conference Beirut — Li Bang
30.04.2025 | (H6i nghi Dia ki thuat cong trinh Pan Dia Trung Hai) http://pmgec-leb.com/
09.06. — The 5th International Symposium on Frontiers in Offshore Nantes — Phap
13.06.2025 | Geotechnics (ISFOG) https://isfog2025.univ-gustave-

(Hoi nghj chuyén dé qudc té lan thir 5 vé bién gidi trong
DKT ngoai khoi (ISFOG))

eiffel.fr
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24.08. — 9th International Symposium for Geotechnical Safety and Oslo — Na Uy

27.08.2025 | Risk https://www.isgsr2025.com/
(H6i nghi chuyén dé qudc té [an thir 9 vé an toan va rui ro
trong dia ky thuéat)

20.10. - DFI 50th Anniversary Conference on Deep Foundations Nashville — Hoa ki
23.10.2025 | (H6i nghij ky niém 50 ndm DFI vé mdng sau) http://www.dfi.org

Hoat ddng céc tiéu ban ky thuat (TC) cha ISSMGE

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

Trong nam 2024, s6 lwgng hdi vién qudc té cda VSSMGE tham gia ISSMGE tang |én 85 ngudi, nghia 13
tang 183% so v&i khi VSSMGE gia nhap ISSMGE vao nam 1985 (30 ngu¢i). Dudi day la danh sach 85 hoi
vién qudc t& ISSMGE cta H6i VSSMGE ndm 2024.

International Society for Soil Mechanics and
Geotechnical Engineering

Société Internationale de Mécanique des
Sols et de la Géotechnique A

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 Mhuan 22 | Huynh Thanh Binh
3 | Bui Van Trueng 23 | Le Viet Hung
4 | Bui Truong Son 24 | Le Thiet Trung
5 | Cao Van Nghia 25 [Le Thu Hanh
6 | Dang Hong Lam 26 [Le Hong Quang
T | Dao Trieu Kim Cuong 27 | Lu Trieu Duong
8 | Dinh Quang Thanh 28 | Mai Dang Nhan
g Dinh Quoc Dan 29 Mai Trieu Quang
10 | Do Minh Duc 30 | Ngeo Thi Thanh Huong
11 | Do Huu Dae 31 | Nguyen Anh Dung
12 | Do Tuan Mghia 32 | Nguyen Bao Viet
13 | Doan Dinh Hong 33 Nguyen Chau Lan
14 | Duong Thai Phan 34 | Nguyen Cong Giang
15 | Duong Vinh Nhieu 35 | Nguyen Duc Manh
16 Higashi Masaya 36 | Nguyen Hoang Ha
17 | Ho Duc An 37 | Nguyen Manh Truong
18 | Hoang MNguyen 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 Family name | Initial
41 | Nguyen MNgoc Bao 61 | Nguyen Thanh Chi
42 | Nguyen Ngoc Thanh 62 | Pham Huy Giao
43 | Nguyen Phuong Dong 63 | Pham Mgoc Thang
44 | Nguyen Quang Tuan §4 | Pham Quang Tu
45 | Nguyen Quy Huy 65 | Pham Quoc Dung
46 | Nguyen Thanh Dat 66 | Pham Thanh Mam
47 | Nguyen Thi Thuy 67 | Pham Viet Khoa
48 | Nguyen Thi Tuyet Trinh 68 | Pham Thai Binh
49 | Nguyen Tien Dung 69 | Phan Huu Duy Quoc
50 | Nguyen Trung Kien 70 | Phan Khac Long
51 | Nguyen Tuan Dung 71 | Phung Duc Long
52 | Nguyen Van Hoan 72 | Su Minh Dang
53 | Nguyen Van Phong 73 | Ta Cong Thanh Vinh
54 | Nguyen Viet Hung 74 | Tran Huy Hung
55 | Nguyen Xuan Truong 75 | Tran Quang Dat
56 | Nguyen Cong Nghia 76 | Tran Thi Thanh
57 | Nguyen Quoc Khanh 77 | Tran Thu-Hang
58 | Nguyen Thanh Quang 78 | Tran Tuan Anh
59 | Nguyen Van Duc 73 | Tran Van Tuan
60 | Nguyen Viet Tuan 80 | Tran Tan Van
81 | Trinh Minh Thu
82 | Truong Quang Manh
83 | Vu Ba Thao
84 | Wu Anh Tuan
85 | Vuong Van Thanh

Trong nam 2023, VSSMGE c6 20 hdi vién tham gia vao 19 Tiéu ban k{ thuat (Technical Committee) cla
ISSMGE, xem danh sach dudi day.

Cac tiéu ban thudng td chirc hop mat cdc thanh tir mét dén hai lan trong ndm (phan 1&n hop truc tuyén)
dé |1&n ké& hoach hoat dong trong nam. Vé&i s8 lwgng moi tiéu ban khodng 60 dén 100 thanh vién dén tir
cac quéc gia khdc nhau, ndi dung hoat déng cla céc tiéu ban gém co:

e Phéi hgp nghién ctru, cdng bé bai bdo khoa hoc;

e T6 chirc Webinar;

e Dua ra cac van ban hudng dan trong Iinh vic chuyén mon;

e T8 chirc hoi thdo (Special sessions);

e Moai Keynote Lecture;

e HO tro review cho céc bai tai hdi thao cling nhu bao chuyén nganh.
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DANH SACH THANH VIEN CAC ISSMGE TC CUA VSSMGE, NAM 2023

TC Tiéu ban (TC) Thanh vién

TC101 Laboratory Stress Strain Strength Lé Viét Hung
Testing of Geomaterials

TC102 Ground Property Characterization from | Nguyén Tién Diing

In-Situ Tests
TC103 | Numerical methods Phung Dirc Long, D6 Tuan Nghia, Dang Hong Lam, Lé
Viét Hung
TC104 | Physical Modelling in Geotechnics Vii Anh Tuan, Pang Hong Lam, Tran Van Tuan
TC105 Geo-Mechanics from Micro to Macro Ping Hong Lam
TC106 | Unsarturated Soils Hoang Viét Hung, Nguyén Minh Hai

TC203 Earthquake Geotechnical Engineering Tran Thu Hang
and Associated Problems

TC204 | Underground Construction in Soft Phung Dirc Long, D6 Tuan Nghia, Tran Huy Hung, Tran
Ground Thu Hang
TC208 | Slope Stability in Engineering Practice Nguyén Birc Manh, D6 Tuan Nghia
TC209 | Offshore geotechnics Lé Viét Hwng, Doan Dinh Hong, Nguyén Viét Hung
TC211 Ground improvement Tran Huy Hung, Nguyén Birc Manh
TC212 | Deep foundation Phung Dirc Long, Vii Anh Tudn, Tran Huy Hung, Tran
Van Tuan

TC214 Foundation Engineering for Difficult Soft | Nguyén Anh Diing
Soil Conditions

TC217 Land Reclamation Hoang Phuong Tung
TC220 Field Monitoring in Geomechanics Nguyén Anh Diing
TC221 | Tailing and mine wastes St Minh D3ng
TC302 Forensic Geotechnical Engineering Nguyén Minh Hai

TC304 Engineering Practice of Risk Assessment | S& Minh Ddng, Pham Quang Tu
and Management

TC309 Machine Learning and Big Data Ngo T. Thanh Hwong, Pham Thai Binh, Phung D¢
Long
Téng: 19 Téng: 20 HAi vién, Tong s6 nguwdi/TC: 38

Chdu thich: Trong danh sdch nay, tén in dam la thanh vién dwoc dé ci (nominated member), cdc tén con
lai I coresponding member. M&i mét héi thanh vién quéc gia chi duoc dé cl 2 thanh vién nominated
member tai 1 TC.

Tin van qudc té

Ban tin hdi quéc té ISSMGE thang 2-2023: https://www.issmge.org/publications/issmge-bulletin/vol-17-issue-
1-february-2023

Ban tin hoi ISSMGE thang 4-2023: https://www.issmge.org/publications/issmge-bulletin/vol-17-issue-2-april-
2023

Ban tin héi ISSMGE thang 6-2023: https://www.issmge.org/publications/issmge-bulletin/vol-17-issue-3-june-
2023

Ban tin hoi ISSMGE thang 8-2023: https://www.issmge.org/publications/issmge-bulletin/vol-17-issue-4-august-
20230

Ban tin hoéi ISSMGE thang 10-2023: https://www.issmge.org/publications/issmge-bulletin/vol-17-issue-5-
october-2023

Ban tin h6i ISSMGE thang 3-2024: https://www.issmge.org/publications/issmge-bulletin/vol-18-issue-1-march-
2024
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VSSMGE tham gia toa dam sang tao vé cong nghé dia ky thudt moi
trwong tai An Po

VSSMGE joined Brain Storming Sessions on Environmental Geotechnology in India

Nguyén Quang Tuan
Truong Pai hoc Thay lgi. E-mail: nqtuan@tlu.edu.vn

Tran Thi Thu Hang
Trurong Pai hoc Giao théng Vén tdi. E-mail: tranthuhang.utc@gmail.com

Nguyén Ngoc Hoang
NAUE-ASIA. E-mail: hoangl@naue.com

Tém tat

Toa dam sang tao vé céng nghé dia kj thuat méi trudng (Brain Storming Sessions On environmental
Geotechnology) 1a sy kién quéc t& dwoc t6 chirc dé thao luan y twdng sang tao vé cdc tién bd can thiét
trong cong nghé dia k§j thuat moi trudng va rng dung dé giai quyét mot so thach thirc trong sy phat trién
bén virng toan cau. Sy kién dwoc té chirc va hd tro bdi Hoc vién Cong nghé An Do, Bombay (IITB). Bai dién
VSSMGE d3 tham du toa dam.

Gidi thiéu

Su kién “Brain Storming Sessions On environmental Geotechnology” (Toa dam sang tao vé cdng nghé dia
ky thuat méi truong) duoc té chire va hd tro bdi Hoc vién Cong nghé An DO, Bombay (IITB), d3 dién ra tir
ngay 4 dén ngay 6 thang 12, 2023. DAy la su kién quéc té duoc td chirc dé thao ludn y kién sang tao vé cac
ti€n bd can thiét trong cdng nghé dia ki thuat moi trvdng va &ng dung dé giadi quyét mot s6 thach thirc
trong sy phat trién bén virng toan cau.

Toa dam duwoc t6 chirc bai GS. D. N. Singh, ngudi dwoc phong ting danh hiéu “Gido suw D.L. Shah” (D.L.
Shah 13 mot nhan vat vi dai cia An DO, mot ngudi tAm nhin rong, mot doanh nhan ndi tiéng, dong thai [a
mot nha tlr thién). GS. Singh |a gido su phu trach trung tam dia ky thuat cta IITB, mét trong nhitng trung
tdm hang dau vé nghién ctru dia ki thuat, dwoc xép hang trong sé nhirng té chirc top dau thé gidi. GS.
Singh d3 lién lac vdi TS. Phung Dirc Long, chi tich VSSMGE va gii thu moi VSSMGE tham dy sy kién nay.
VSSMGE d3 c&r mot doan 4 dai biéu tham dy sy kién, nhung cudi cling chi ¢é 3 thanh vién di dy duogc. GS.
Singh ¢ quan hé thudng xuyén va gan gilii vdi VSSMGE. Trong ndm 2025 8ng sé cung VSSMGE bién soan
s6 dac biét “Pia ki thuat bén virng cho phat trién co s& ha ting & Viét Nam trong béi canh chuyén daéi ky
thuat sd va chuyén déi nang luvgng” cho tap chi quéc té Dia ki thudt mdi truong (the Journal of
Environmental Geotechnics, JENGE) ma éng la chu bién, xem bai ti€p theo trong Ban tin Hi s6 6 nay do
TS. Pham Huy Giao chap but.

Su kién gdbm hai phién chinh m6i ngay, bat dau véi mot phién khai mac vao ngay 4 thang 12, 2023 vdi
sy tham gia cla cac quan chirc cdp cao cla IITB, cac chuyén gia qudc té, cac thanh vién khoa, nhom nghién
ctru va nhu sinh vién cla lITB. Cac budi toa dam dugc t6 chirc rat long trong va chuyén nghiép. Pon vi té
chirc rat nhiét tinh va hi€u khach. Cac thanh vién tham gia trinh va thdo luan tich cuc. Cac bai trinh bay cé
ndi dung khoa hoc cao va dat ra duwoc nhiéu van dé va huwdng nghién ciru.

Thanh phan tham dv

Tham dy toa dam cé 35 chuyén gia quéc té dén tir cac trung tdm nghién clru va trudng Dai hoc cta nhiéu
nuwdc trén thé gidi nhw Anh, Phap, My, Na Uy, Ba Lan, Cong hoa Séc, Nam Phi, New Zealand, Nepal, Nigeria,
Thai Lan, Viét Nam, v.v. cung cac chuyén gia trong nudc An DO dén tlr hé théng céc hoc vién khoa hoc va
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cong nghé An Do (IIT), cac trwong dai hoc & An D6 va cac hoc vién nganh Dia ky thuat cta IITB. Ba dai biéu
tham du sy kién dén tir Viét Nam déng thoi cling 1a cac héi vién cla Hoi Co hoc dat va Dia ky thuat cong
trinh Viét Nam, bao gdbm: anh Nguyén Ngoc Hoang (giam d&c NAUE-ASIA), TS. Nguyén Quang Tuan (BH
Thuy lgi), PGS.TS. Tran Thi Thu Hang (DPH Giao théng Van tai).

L ﬁ-%}. ¥ L WTHEETRAR - >

Mo —— o

Hinh 1 Cdc thanh vién tham du toa dam chup dnh lwu niém tai phong héi thdo

Ndi dung cac budi toa dam

Cac phién toa dam tap trung phan tich vé cac ti€n bd gan day trong Iinh viec cong nghé dia ki thuat moi
trwong va dé xuat cac hudng va chuwong trinh nghién ciru mai, gidp dinh dang va truyén ba sau réng hon
ki€n thirc vé dia ky thuat moi trudng vao cac sang kién phat trién bén virng trong céc linh viee kinh té xa
hdi. Toa dam dwoc t6 chirc vdi cach thire déc biét, véi hai phién toa dam mdi ngay. Trong qua trinh hdi
thdo, cac chuyén gia trinh bay nghién cru va cac thanh vién tham gia cé thé dit cau hoi va trao déi tu do,
tap trung chu trong vao nhirng van dé chua gidi quyét dugc dé tim phuwong hudng hodc dé xuit hudng
nghién cru. Bang cach thirc nay, vai sy gidi thiéu vé cac van dé quan trong vé dia kj thuat mai trudng va
y nghia clia ching d8i vdi céc Iinh vure phét trién lién quan sé& thu hat cdc phan tich dénh gia, khuyén khich
dé ra cac chién luge nghién ctru va tao diéu kién cho céc cudc thdo ludn tuong tac gilta cac thanh vién
tham gia toa dam vé nhitng van d@ dia ky thuat moi trudng va phat trién bén virng.

Tai phién khai mac c6 sy tham gia cla cac quan chirc |3nh dao Hoc vién IITB va dai dién cac bd phan cla
hoc vién. Trong phién khai mac, phia lITB gidi thiéu vé hoc vién, cac trung tdm nghién cru va co s& vat chat
cla trudng. Tiép theo 13 cdc bai trinh bay vé “céc van dé dia ki thuat moi truong lién quan dén phat trién
bén virng”.

Cac van dé chinh duoc thao luan tai hdi thdo bao gdbm dia k§ thuat mdi trwdng déi véi cac nhiém vu
khac nhau nhu quan ly chat thai va tai ché chat thai, danh gid ton thuong cta bién ddi khi hau va thiét ké
hé théng chéng chiu véi bién d8i khi hau, kham pha va sinh séng ngoai trai dat, ho tro cac hé théng ndng
nghiép, bao vé sirc khde con ngudi va hé sinh thai, khai thac mo va hoach dinh qua trinh x ly khoang san,
hé théng nang lwong mdi, danh gid va quan ly tham hoa...

Tai hoi thdo, cdc thanh vién dén tir Viét Nam déu trinh bay nghién clru va tham luin cla minh: TS.
Nguy&n Quang Tuan (Pai hoc Thly Igi) trinh bay vé van dé cla vat liéu da roi 1ap giéng md va nghién ciru
tng x&r bang md hinh phan t& r&i rac. Tac gid Nguyén Ngoc Hoang trinh bay vé (rng dung vat liéu dia ky
thuat téng hop vdi bai chén 1ap rac thai, chéng x6i va xay dung co s& ha tang. PGS. TS. Tran Thi Thu Hang
(Pai hoc Giao théng Van tai) trinh bay vé van dé tai sir dung vat liéu dat thai khi thi cdng céng trinh ngam.
Cac bai trinh bay déu duoc ddng dao dai biéu quan tdm va thdo luan s6i néi. Bén canh d6, dai dién doan
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Viét Nam co gidi thiéu vé cic hoat ddng clia Hoi Co hoc dat va DKT Viét Nam (VSSMGE) cung su kién hoi
nghi ma&i thanh cong tét dep tai Ha Noi, GEOTEC Hanoi 2023.

Hinh 2. TS. Nguyén Quang Tudn trinh bay nghién Hinh 3. Khéng khi trao d6i thdo ludn trong mét
ctru vé mé hinh mé phdéng trng xtr cua vat liéu dd buéi toa dam

rovi I6p giéng maé sau khi khai thdc.

Sau 3 ngay héi thdo, cac thanh vién d3a di dén théng nhat mot s6 van dé sau:

1. Dia ki thuat mai trwdng va cdng nghé dia ki thuat moi trwdng |a nhirng nganh rat can thiét dé ddm bao
sy phat trién bén virng cta x3 hoi. Diéu nay bao gdm viéc tich hop cac chuyén gia tir céc Iinh vue khac
nhau dé& déng gép vao viéc phat trién cac khai niém can thiét, tiéu chudn, mé hinh, hé théng ho tro
chinh sach, trang thiét bi sang tao, phuong phéap kiém tra, mé hinh dy dodn va hé théng gidm sat hién
truong. Sy k&t hop nhu vay s& gitp Iinh viee ndy hd tro hiéu qua cac nhu cau cla xa hoi vé mét bén
virng.

2. Quy trinh gido duc va chuong trinh hoc trong Iinh vuc dia ki thuat méi truong can dwoc md rong dé cé
thé cung cdp cdc tién ich can thiét trong nhiéu Iinh viec kinh t& nhu hé théng nang lvong, khdm pha vii
try, cdm bién tir xa, hé théng ndng nghiép, giam thiéu rdi ro ty nhién va ky thuat, khai thac va st dung
rac, gia tri va sir dung dat, danh gia tén thuong cha bién déi khi hau va khuyén khich sy 6n dinh ciing
nhu s& dung céc vat liéu dia chat trong &rng dung y té.

3. Can phét trién va 4p dung nhirng phuong phap truyén théng tri thirc vé dia ky thuat méi trwong mét
cach hiéu qud va chi phi hop ly vao qua trinh dua vao hanh déng chinh sach céng & moi cap. Cac hé
théng nay nén két ndi cling nhu thuwdng xuyén twong tac gitta cac nha nghién clru, chuyén gia thyc hanh
va ngudi lam chinh sach cdng thdng qua cac cudc thdo luan, trién 13m, héi nghi, héi thao.

4. Trong qud trinh mé phdng cac hé théng tu nhién, nén tranh sy vdi v3 vdi cac cdc phuong phép kinh
nghiém va loai bd cac yéu td quan trong dé gitip md hinh 1ap ra cé thé phan dnh tét hon diéu kién thuc
té trén thuc dia va cé kha nang mé réng ra nhiéu tinh huéng, trwdng hop hon. Nén dp dung mét cach
ti€p can hoi tu hon trong viéc m6 phdng thdng qua viéc bao phl va s&t dung cac nguyén tac quan trong
va co ban.

5. Xét dén k¥ thuat dia moi truong lién quan dén nghién clru vé cac vat lidu dia chat dwoc phan bé toan
cau véi dac tinh co thé rat da dang va thuong cu thé cho tirng khu vure. Pidu nay rat quan trong dé tao
co hdi cho cac nha nghién clru tir nhiéu noi trén thé gidi tham gia vao Iinh vc nay vi ho mang lai tinh
ddc ddo cé thé mang dac tinh van hda cu thé véi déng gép tiém nang cho su tién bd toan cau vé kién
thirc trong Iinh viee nay.
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Cac hoat dong khac

Bén Ié cac cudc trao déi thdo luan vé chuyén mdn con cé cac hoat déng khic nhu tham quan co s& vat
chat cha truwdng ITB: cac phong thi nghiém clha céc trung tdm nghién cru trong diém, trung tdm thé thao,
ky tuc x&... Cac dai biéu cling tham mét s dia danh néi tiéng cha thanh phé Mumbai nhu cang Mumbai,
khach san Trident, thwdng thirc 4m thuc An Do. Ngay sau khi hoi thao két thic cac dai biéu conduoc tham
gia vao mot budi bao vé luan an tién si dia k§ thuat cla Hoc vién va mot budi hdi thao khac gitra cdc nha
khoa hoc vé van deé rac thai.

Su kién nay la co hdi rat tét cho cac nha khoa hoc ti€p xuc, két néi v&i nhau. Cac nha khoa hoc cung
thao luan thiét 1ap mang ludi hop tac trong nghién ctru, thiét [ap cdc nhédm hop téc theo cdc chi dé. Cac
nhém duogc giao nhiém vu phat trién y tudng sang tao hon; viét bai binh ludn, ghi chu k§ thuat va bai danh
gia chi tiét; va co thé hop tac vao cdc dé xuat nghién ciru qudc té da nganh dé giai quyét nhirng van dé
quan trong lién quan dén cac van deé phat trién bén vitng dang dién ra.

Hl 1

N

Hinh 4. Cdc dai biéu thdm quan phong thi nghiém (trdi); Pai dién VSSMGE tai trung tdm nghién ctru cbng
nghé Nano ctia Hoc vién Céng nghé An D6, Bombay (phdi)

Hinh 5. PGS. TS. Trén Thi Thu Hang dai dién cho cdc khdch moi trao qua ky niém cho cdc thanh vién ban
té chirc (trdi); TS. Nguyén Quang Tudn trao quad lwu niém cho GS. D.N. Singh (phdi)
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Hinh 6. Cdc dai biéu chup énh lwu niém cuing gia dinh gido sw D.N. Singh

* Vién Cong nghé An Do Bombay (IITB), 1a mét Vién nghién ctru khoa hoc cédng nghé néi tiéng cta Chinh
phu An Do, dwoc thanh 1ap vao ndm 1958 vdi sy ho tro tir Lien X6 Itc bay gid. IITB dat vi tri thi 47 trén
toan cau trong linh vire K§ thuat va Cong nghé theo bang x&p hang QS 2023. IITB d3 déng gép vao nhiéu
nghién ctru dot pha, dac biét la trong linh vuc ky thudt va cong nghé. Ngoai nghién ctru, [ITB tham gia vao
viéc phat trién hudng dan va chinh sach cho cac co quan chinh phl khac nhau. Nhitng nd lwc nay d3 dan
dén viéc thanh Iap nhiéu Trung tdm nghién clru chat lvgng cao trong cac linh viee chinh cba nghién ciru
cho thé& ky 21 nhu dau, khi va nang lvong, thu héi va st dung carbon, nanoelectronics, cong nghé mang
loc cho qué trinh desalination, quan ly brine va tai ché nudc, cong nghé thép, v.v. vdi sy hd tro cla gidi
hoc thuat, cong nghiép va chinh phi dé nang cao tuong tac gitta cac nha quan ly hang dau, nha nghién
cru va quan tri vién cla dat nwdc. Ky thuat Xay dung (CED) 1a mot trong nhitng bd phan 1au dai nhat tai
IITB, phuc vu nhu cau cta x3 hoi thong qua viéc chia sé kién thirc va huéng dan nhitng nguoi trong linh
vire xay dung co s& ha tang, quan ly vat liéu va nudc. Trong d6 Dia ky thuat Ia mét nganh manh, cé nhiéu
thanh tyu trong dao tao va nghién ctru khoa hoc.
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Thong bdo s dac biét Tap chi quoc té Dia ki thuat moi truong,
JENGE, phoi hgp v&i VSSMGE

Planning a Special Issue in Collaboration with VSSMGE for Journal of Environmental
Geotechnics, JENGE (https://www.emeraldgrouppublishing.com/journal/jenge#jlp_cfp_news)

Pham Huy Giao
Dai hoc Déu khi. E-mail: phuygiao@gmail.com

Tap chi qudc té “Dia ki thuat mdi trwdng” (the Journal of Environmental Geotechnics) JENGE
(https://www.emeraldgrouppublishing.com/calls-for-papers/general-call-papers-environmental-
geotechnics)

“Trong thé ky 21, cac k§ suw va cac nha nghién cru can phai giai quyét cdc van dé dang phat trién va mdi
xuat hién lién quan dén bién d6i khi hau, lwu trir dau, khi hydrogen va nudc; x{r ly, lwu trir va tiéu hdy chat
thai doc hai va nguy hiém; khic phuc cac khu viee bi 6 nhiém; phat trién bén virng va nang lugng tir long
dat. Nhirng thach thirc ndy khdng & dang riéng ré don [4p ma nam trong méi quan hé con nguwdi-moi
trudng-cong nghé ddi dau vai cach thire suy nghi mac dinh cda x3 hoi.

Tap chi qudc té€ Pia k§ thuat méi trudrng cd muc dich phé bién kién thirc, cung cap nhitng quan diém
md&i mé vé cac khai niém co ban, ly thuyét, k§ thuat va kha nang &ng dung thuc dia clia cdc phuong phap
thi nghiém va phan tich mang tinh d6i mé&i sang tao cling nhu thuc hanh ki thuat trong dia k§ thuat moi
truong.

Téng bién tap JENGE

GS. Devendra Narain Singh”

Kéu goi tham gia sd dac biét “Dia ky thuat bén virng cho phat trién co’ s& ha ting & Viét Nam
trong bdi canh chuyén ddi ky thuat sd va chuyén déi ning lwgng”
Call for the Special Issue “Sustainable Geotechnics for Infrastructure Development in Vietnam in the
Context of Digital Transformation and Energy Transition”

Bat dau: 31/12/2024

NoOp tém tat bai viét: 1/2/2025

N&p bai viét hoan chinh: 1/6/2025

K&t thuc: 31/12/2025

Bién tap vién khach moi (Guest Editors): Pham Huy Giao, JENGE Asociate Editor, N. C. Lan and D. H. Hien
Céc linh vue khoa hoc va ki thuat ngay nay, bao gdbm ca dia ki thuat, dugc hudng dan thiac ddy va anh
huwéng bdi 17 Muc Tiéu Phat Trién Bén Virng cta Lién Hop Quéc (17 SDG) cling nhu nhitng bién d6i do
chuyén d6i ky thuat s8 va chuyén déi nang lugng mang dén. Déi véi mot trong nhirng nén kinh té séi dong
va tang trudng nhanh nhat thé gidi nhu Viét Nam, cac nghién cru dia k§ thuat khéng nhirng chi ra nhirng
tac dong mdi trudng gy ra bdi céc du an co s& ha tAng I&n ma con cé thé gdp phan vao su phat trién bén
virng co s& ha tang cla qudc gia nay trong hai hodc ba thap ky t&i véi chd trong dén céc loai vat liéu dia k§
thuat tai ché mdi va phat trién cac ngudn nang lvong xanh/tai tao.
Chung t6i kéu goi cac bai bdo nghién clru nguyén ban, cac bai viét danh gia, va cac bai phan tich chinh sach
dé cap dén céc chl dé sau (nhung khdng gidi han) lién quan dén dia kj thuat bén virng dé phat trién co
s& ha tang & Viét Nam trong xu hudng chuyén déi s6 va chuyén dich nang lugng:
e Khao sat hién truong, xac dinh dac tinh dat va gia c6 nén cho cac dy 4n co s& ha tang Idn & vung déng

bang chau thd phia Bac (séng Hong), mién Trung va phia Nam (s6ng Mé Kéng) & Viét Nam;
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Xay dwng va dénh gid tac ddng mdi trwong (EIA) cho hé théng tuyén metro MRTA tai Ha Noi va Thanh
ph8 H Chi Minh;

Xay dwng va danh gia tac déng moi trwong (EIA) hé thdng dudng cao tdc va tau cao téc & Viét Nam;
Phat trién dy 4n co s& ha tang |&n trén céc dao;

Tai bién dia chat: lUn sut, hda 16dng, ddng dat, truot 1& dat, x6i mon bo bién, 6 nhiém nwédc ngam;

Vat liéu dia ky thuat tai sir dung dwgc va thi nghiém;

M6 hinh héa, biéu dién thé hién, va tinh toan long dat; Ung dung tri tué nhan tao (Al) va hoc may (ML)
trong cac Iinh vyc nay;

Phét trién céc dy an nang lugng dién gid ngoai khoi doc bd bién Viét Nam: quy hoach, quan ly khéng
gian bién, khao sat gan b va ngoai khoi, méng ngoai khoi;

Dia co hoc phuc vu cac du an nang luvgng xanh: H2 (khi hydrogen); CCUS (thu gitt, s dung va lwu trir
carbon).
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Cudc thi qudc té dy dodn thi nghiém coc

Blind prediction contest (BPC)

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

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

Dv doan coc dwéi tai trong ngang don va lap

Dy 4n GEOLAB la mot sang kién hop tadc nhdm thuc day nghién clru, trao déi kinh nghiém va hop tac lién
nganh trong bé mon dia ki thuat gitta cdc phong thi nghiém tién tién hang dau chau Au. Dy 4n GEOLAB,
duoc tai tro bdi chwong trinh Nghién clru va B6i méi H2020 (Horizon 2020) cla Lién minh Chau Au, kéo
dai bén nam tlr 2021 dén 2025. Mudi phong thi nghiém thanh vién cla GEOLAB bao gém céc vién nghién
cltu va truong bH:

Thiét bj ba truc quy mé 1én cta Dai hoc Maribor
H6 thir nghiém mdng coc cla Dai hoc Ky thuat
Darmstadt

May ly tam dai hoc ETH Zirich

Vién Dia k§ thuat Na Uy Dia diém thr nghiém
dia chat

Mdy ly tam dia ly Deltares va thung chira
GeoModel

Trung tam Schofield cta Pai hoc Cambridge
M4y ly tdm dia k§ thuat va bé hoa 1dng TU Delft
Hop theo dodi CEDEX

May ly tdm dia ky thuat cla Dai hoc Gustave
Eiffel

Sheel cylinder

Thi nghiém mo phong trong
phong tai PH Darmstadt
(Ngudn: Technische Universitit
Darmstadt)

La mét phan cta du &n GEOLAB, Vién Pia k§ thuat cda PH Darmstadt t6 chirc cudc thi du doan phan
(rng cla coc dudi tai trong ngang nham danh gia cu thé va khach quan cac phuong phép tinh toan khach
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nhau cho coc don. Hai thi nghiém riéng biét véi diéu kién duwoc kiém soat chdt ch@ d3 duwoc thuc hién trén

C

oc thép réng cé dau hd duoc chdn trong cat khd. Mot thiw nghiém dwoc thuc hién véi tai don va mot

duwoc thyc hién dudi tai trong 1dp véi hon 10.000 chu ky.

Cac doi dy thi c6 thé giri du dodn cho cd hai phan thi hodc chi cho phan thi nghiém vdi tai don

(monotonic). Cac dy dodn s& duwgc danh gid mot cach khdch quan dua trén sy khac biét clia két qua du
doan va cac két qua thlir nghiém. Cac doi cé s6 diém du doan cao nhat & moi phan thi s& dugc cong bd

C

ong khai. Phan con lai cla cac dy doan dugc glri s& dwoc ban td chirc an danh va s dung dé dénh gia

hién trang cling nhu thyc tién clia cdc phwong phap tinh.

Thé Ié cudc thi

Pon vi tham gia: khong gi¢i han (nhédm nghién cru hay cd nhan, cac vién, trwong DH, cong ty...)
Thoi gian cong bd cac théng s6 cla thi nghiém: 06/05/2024

Han nép két qua: 15/09/2024

Cong bd ngudi thang cudc: 28/10/24

K&t qua toan bd cudc thi sé dwoc cdng bd tai hdi thao ISFOG2025 tai Nante — Phap

Gidi thudng

Giai thwdng s& dwoc trao cho cac doi dat s6 diém cao nhat & mdi hang muc (tai trong don va tai l3p).
Hai gidi thwdng phu s& dugc Ban t6 chirc trao dua trén sd diém dat dwoc cling nhw thanh phan tham
du cla cac d6i tham gia cudc thi.

C4ac doi chién thing s& dwoc cdng b cong khai trén trang web cua sy kién cling nhw thdng qua cac kénh
truyén thong xa hoi ctia GEOLAB vao ngay 28 thang 10 ndm 2024. Dai dién clia mdi ddi chién thang sé&
duwoc moi tham gia Hi nghi chuyén dé qudc té [an thi 5 vé “Bién gidi trong Dia k§ thuat ngoai khoi”
(ISFOG) tai Nantes, Phap, (9-13 thang 6 nam 2025), va dwoc bao trd phi ddng ky ciing nhw chi phi di lai.
K&t qua cla BPC s& dwoc ban td chirc trinh bay trong mdt phién hop danh riéng tai hoi nghi, sau dé la
|& vinh danh nhi*ng ngudi chién thiang. Kha nang cho phép cac doi chién thang trinh bay két qua cudcj
thi ca ho tai hdi nghi danh gid nay dang duoc xem xét.

Ban t6 chirc xin cdm on ISFOG2025, “Hiép hdi nhirtng ngudi ban cha Vién Dia k§ thuat” va cac nha tai
trg trong nganh (BAUER, IMPLENIA, KELLER va ZUBLIN) d3 giup gidi thuwdng nay trd thanh hién thyc.

Xin xem thém thdng tin chi tiét cda cudc thi tai day
https://www.geotechnik.tu-darmstadt.de/forschung ivg/blind/ blind prediction contest 1.en.jsp

KiNH MO1 ANH CHI EM HOI VIEN VA CAC POC GIA THAM GIA CUOC THI!

Céc nha tai tro Ban t6 chirc
7z
- L DARMST @y
;KELLER ZUBLIM GEOLAB
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Ung dung coc vit (screw pile) trong nén méng

Application of screw piles in foundation engineering

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

Coc vit (Screw pile) ngay cang dugc sir dung rong ri trong nén méng do cé rat nhiéu i thé so vdi coc déng truyén
th&ng nhu thi cong dé dang, it gay ra tiéng 6n va rung dong nho trong qua trinh thi cong va rat hiéu qua kinh t& ciing
nhu than thién vdi moi truong (Livneh & El Naggar, 2008; Mohajerani et al., 2016). Ngoai ra, coc vit dugc thi cong
bang cac thiét bi xoay nén |am gidm dnh hudng t&i cdng trinh 1an can (Livneh & El Naggar, 2008).

Coc vit gdbm cé than coc (shaft) va canh (helix). Canh hinh xodn 6c dwgc han vao than coc, gitp cho qua trinh ha
coc vao nén dat bang phuong phap xoay coc (Hinh 1). Coc vit ¢é thé ¢ nhiéu céanh véi khoang cach nhat dinh dé
tang strc chju tai cho coc so vdi coc chi céd mot canh.

Hinh 1. Coc vit (Screw pile) (Nippon Steel, 2020)

Mot s& nghién clru dua trén thi nghiém d3 so sanh gitta coc thang (straight pile) c6 dwong kinh coc - Ds véi coc
vit c6 dudng kinh cadnh Dy va dudng kinh than (shaft), Dss trong nén cat chat dudi tac dung tai dirng doc truc, Hinh
2, (Malik et al., 2017). Cu thé, hai coc thang c6 dudng kinh, Ds = 60 mm va 21.7 mm. Coc vit ¢ dudng kinh canh Dy
=60 mm, va Dss = 21.7 mm (Dn/Dss = 2.8). K&t qua thi nghiém chi ra rang, twong &ng véi chuyén vi tai 10% dudng
kinh canh coc (6.0 mm), kha nang chiju tai cGia coc vit Ién hon bén Ian so vdi coc thang cé cuing dwong kinh than coc
(Ds = Dss = 21.7 mm) (Hinh 3). Tuy coc vit cé sttc chiu tai kém hon coc thang cé cung dwong kinh canh coc (Ds = Dy =
60 mm) khodng 30 %, nhwng coc vit st dung it vat liéu hon nhiéu (dwong kinh Ds = 60 mm so v&i Dss = 21.7 mm).
Lwu y rang strc chiu tai coc chl yéu do miii coc, va coc vit trong thi nghiém trén cé chiéu day canh d0 1&n dé canh
khéng bién dang trong qué trinh chju luc diéng.

Trudng hop chiéu day canh khéng dd 1én hodc dudng kinh cdnh coc I&n hon nhiéu so v&i duwong kinh than coc,
canh bj bién dang trong qué trinh chiju lu'c nén ding, strc chiu tai cda coc vit s& bi gidm. K&t qua thi nghiém va phan
tich md hinh sé da thé hién, strc chiju tai cla coc vit s& gidm tuyén tinh v&i chuan hoa bién dang udn (y) cla cdnh va
ntra chiéu réng canh coc (Du-Hs)/2 (Ho et al., 2021), xem Hinh 4.

Nhu vay, viéc si dung coc vit 1a rat hiéu qua va cé nhiéu vu diém so vdi coc thiang dic biét trong diéu kién han
ché& nhu & d6 thi can han ché tiéng 6n va rung dong trong qua trinh thi cong, cling nhu can kiém soat vé moi trudng.
Coc vit nén duoc xem xét ap dung rong rai.
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Top Strain Gauge Applied Compressive Load (kN)
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Hinh 2. M& hinh coc thang va coc vit, Ds=D. Hinh 3. So sanh strc chiu lyc clia coc thang va coc vit
Dy>Dss (Malik et al., 2017) (Malik et al., 2017)
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Hinh 4. M&i quan hé giita strc chju tai va bién dang cla cdnh (Ho et al., 2021)
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HOI KY DIA KY THUAT

Chuyén ké: st dung coc luéng lam mdéng nha thap tang trén nén dat
yéu - Mot kinh nghiém thuc té

The story of using “luong tree” for foundations of low-rise houses on soft ground - A
practical experience.

Nguyén Anh Diing

Héi Co hoc dat va dia ky thudt céng trinh Viét Nam. E-mail: areniscas50@gmail.com

Tém tat

Cay ludng 1a mat cay thudc ho tre, tuy nhién né thang hon cay tre, va cé duwdng kinh twong d6i Ién trén
mot doan dai. Trén thj trwdng, ludng dwoc ban véi chiéu dai khodng 8 m. V&i chiéu dai nay néu dugc dung
cho viéc x{r ly nén c6 thé tao thanh mét I&p khéng bj ltn trong khodng chiéu dai coc. V&i quan diém nay
hai ngdi nha 5 tang da duoc thi trong trén nén coc ludng. Cho dén nay sau hon 16 ndm ton tai, cic ngdi
nha van & trang thai tot khdng cé 1Un nit. Théng qua bai bdo nay, tac gid cung cap mot kinh nghiém thuc
té& vé kha nang st dung luéng nhu mét loai coc tre, tram v&i chiéu dai I&dn hon khi x{ ly nén.

Abstract

The ‘Luong tree’ belongs to the bamboo family. However, it is straighter than bamboo and has a relatively
larger diameter over a long stretch. Luong is commonly sold in the market with a length of about 8 meters.
Within this length, when used for ground treatment, it can form a layer that deforms much less than
untreated soil. Based on this concept, two 5-story houses were built on luong bamboo pile foundations.
Even after more than 16 years of existence, the houses remain in good condition with minimal settlements.
Through this article, the author shares practical experience regarding the possibility of using ‘luong tree’
as a type of bamboo pile for ground treatment.

Mé& dau

Téi thudc thé hé k§ s ma cac cdng trinh duoc goi la cao tang khi d6 chi khoang 5-6 tang. Vi vay gidi phap
mong & thoi diém dé la méng ndng trén nén tu nhién hay trén coc tre. Khi gdp nén dat yéu co chiéu day
|&n hon thi giai phap thuong 1a thay bang mot |&p dém cat. Tuy nhién véi chiéu day 1op dat yéu Ién hon
chiéu dai cla coc tre hay chiéu day dém cat cé thé thuc hién duoc, do 1Un cong trinh [ rat Idn. Khéng phai
thé hé chuiing téi khéng biét d&€n mdng coc BTCT. Tuy nhién nd 13 mét gidi phdp xa xi cho nhirng céng trinh
cao 5 tang. Luc nay mong mudn cé thé mé réng chiéu sdu gia c6 |&p dat yéu véi gid binh dan 1a mot wéc
mo. T6i cling nhin thay loai coc ludng dwoc ban day dudng vdi chiéu dai khoang 8 m, va ciing cé y tuwdng
st dung coc luéng cho muc dich nay. Cau héi I&dn nhat phai tra |&i khi d6 1a su tén tai cla cdy luéng theo
thoi gian ¢é db ddm bdo clng vdi su ton tai cla cdng trinh hay khéng?

T6i d3 tim hiéu vé cdy ludng va sy khac biét cda nd vdi coc tre. Tdi cling d3 hdi cac bac dan anh trong
nghé va dua y kién vé st dung luéng nhu coc tre. Tuy nhién ciu tra i khi d6 thuong la cay luéng khong
ton tai duoc lau trong nén. Coc tre thudng duoc st dung cho muc dich gia cé nén cé chiéu dai tlr 2 dén 3
m. Nguyén nhan |a do than cay tre khong thang, gay kho khin cho viéc thi cong. Cay tre cling thudong duoc
déng thu cong bang bua g nén chiéu dai ké trén a hop ly. Cay ludng ban trén thj trudng cé chiéu dai
khoang 8.0 + 9.0 m va twong ddi thang, xem hinh 1. V&i chiéu dai nay viéc déng xudng nén 1a khé hon &
thoi diém dy. Nguoi ta ndi rang cay tre dung lam coc nén chon loai géc, cé d6 ddc chac 1&n. Tuy nhién theo
nhitng quan sat cla tbi coc tre ban trir doan géc con lai la cdc doan khac chiéu day véch cling twong duwong
v@i cay ludng.
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V& co ban sy khac biét I&n nhat d6 1a coc tre 1a né d3 cé kiém chirng trén hang loat cdng trinh, day I3
do bén cla né theo thoi gian. Vao khoang ndm 1991, Vién Khoa hoc K§ thudt Xay dung, nay la IBST, cé
thuc hién chéng [Gn cho mot vin phong clia Vietcombank tai duwérng Nguyén Du, Ha Noi. Khi dao dén day
mong thay cac coc tre van gilt mau xanh cua tre twoi. T6i cé dem mot coc vé van phong dé cho céc ban
dong nghiép xem trang thai clia coc tre sau khoang 60 ndm lam viéc. Doan tre van con mau xanh, trén than
coc c6 dédng mot chiéc dinh van con & trang thai tot. Poan tre dwoc dé lai trong van phong, sau khoang 2
tuan trd nén xam xit va chiéc dinh bi ri mon dang ké. Rat ti€c & thoi diém &y khong ¢ may anh dé ghi chép
lai su kién nay. Tuy vay tdi van mudn thir nghiém cay ludng dé gia c6 nén mdng nha cé tai trong khéng 16n.

K y 8
' Cm

B 335 688458167

Hinh 1 Coc tre (hinh 1a) va cdy lubng (hinh 1b)

Cong trinh thr nhat

Vao ndm 1993, mdt déng nghiép nho toi thay d6i giai phdp méng cho mot ngdi nha riéng ¢ dién tich xay
duwng khoang 100 m2 nam trén duwdng Gidi Phong, Ha Noi (nha 258 Giai Phdng, Ha Noi). Thiét k& ban dau
la méng coc ép bé tong cbt thép 25 cm x 25 cm, cé chiéu dai 13 30 m. & giai doan nay chi phi cho cong tac
coc lalén, d6 linh déng cua viéc s&r dung may ép coc trong dia ban chat hep la phirc tap.

Bdo cdo khao sat dia chat cdng trinh cho thay nén dat tai khu
vire xay dwng 13 loai bun sét rat yéu cho dén dé sdu 29 m, nudc
ngam xuat hién cadch mat dat tu nhién khodng 0.5 m. Mét 1&p cét
min day khodng 2.0 m xuat hién & d6 sdu khoang 7.0 m. Pat nén
thudc loai rat y&u. Trén mat bang céng trinh cé 2 hé khoan, 16p
cat khong 1ay dwoc mau. K&t qua thi nghiém SPT cho gia tri khoang
1+ 3 bua/30 cm.

Nhin vao dia tang cla khu v, tdi cd y tudng st dung tang cat
min nay va nghi dén cay ludng, tdi d3 quyét dinh dung coc ludng
v3i y dinh thir nghiém ma khdng cé ai phan bién dé phan déi lai
giai phap nay.

Méng dugc thiét k& 1a méng bang nam trén trén gia cd bang
coc lubng duoc dén chiéu sdu la 8.0 m, mat dé coc la 10 coc/m?2.
Ludng dugc mua & cac clra hang ban vat liéu xdy dung, ciling
khong han 1a tuoi roi roi.

Vi khong cé bua ddng coc thich hop, t6i chon phuong phap thi
cong: ha coc bang khoan dan (mdy khoan ruét ga YKE) d&n d6 sau

S B khodng 5.5 m sau d6 dua coc ludng vao 16 khoan va dung stc
Hinh 2. Nha 258 dwong Gidi Phong, HN.  ngudi dé an xudng.

Hinh 2 13 hién trang ctia ngdi nha dwoc chup vao ndm 2023. Ngbi nha van hoat ddng binh thuéng sau 30
nam. Gan day, t6i chi cé thé quan sat trang thai mat trwdc cdng trinh, khéng thay cé hién twong bat thuwong
nao. Nhu vay gidi phdp nay cd thé coi la 6n.
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Cong trinh th hai
Cong trinh thir hai gilp t6i cé thém mot thir nghiém la mot nha riéng cé dién tich xay dung khoang 50 m2
duwoc thi cdng vao ndm 2008: ngdi nha s6 27/31/1/34 phd Phan Dinh Giét, Thanh Xuan, Ha Noi.

, PR

Tai cong trinh nay coé thyc hién 2 miii xuyén tinh
(Gouda loai co) dén d6 sdu 40 m. Gia tri sirc khang
xuyén g. cho dén d6 sdu dao ddng trong khodng 4 + 52
kg/cmZ O dd sau 40 m g. 1a khoang 20 kg/cm?2. Muc
nwdc ngam kha néng, cdch mat dat tu nhién khoang 0.8
m. Ngdi nha chua cé thiét ké méng. Pon vi khdo sat ¢
gidi thiéu téi cho chd nha vai muc dich thiét ké giai phap
maéng kinh té. Téi d3 quyét dinh lai dung coc lubng vdi
chiéu sdu 8.0 m. Giai phap duoc lwa chon |a méng bang
nam trén nén coc ludng, véi mat do 10 coc/m2. Néu
nhu tai cong trinh dau tién, mii coc dugc tua trén 16p
cat min, thi tai cong trinh th& hai nady miii coc nam lo
Irng trong I&p bun. D& thi cdng coc, cling dung khoan
dan khodng 5 m, sau d6 dung may an cla thiét bi an coc
dén d6 sau thiét ké. Cho dén nay, cong trinh cling d3

‘ \ ton tai duwoc 16 ndm. Trong hinh 3 13 hién trang ngdi nha
Hinh 3. Nha 27/31/1/34 phé Phan Binh Giét, duwoc chup lai vao ngay 17/05/2024.
Thanh Xudn, Ha Néi

Do nam trong khu dan cu chat hep, duwong di rong khodng 2.0 m, nén rat khong chup duoc toan bd
ngdi nha. T6i d3 gdp lai chd nha, 6ng ta con nhd téng s6 coc ludng d3 dwoc sir dung. Ngdi nha & trang thai
binh thwong khdng cé hién tuong 1Gn [éch vdi ngdi nha 1an cén, cling nhw khdng c6 phan nan cda chd nha.

Két luan

Hai ngdi nha trén d3 ton tai duwoc mot thoi gian twong ddi dai. Chac chan dén nay muc nwdc ngam & Ha
Néi bi ha thap nhiéu, (rat nhiéu cdng trinh hé dao trong thanh phé khéng gap van dé vé nudc ngam). Nhu
vay quan niém vé coc tre phai ngdm hoan toan trong nwdc cling nén xem xét lai. V&i hai cong trinh da thuc
hién, chac chan cling chiu anh hwdng nay. C6 18 v&i dd 4am cla nén dat cling gilt cho ludng dugc séng lau
hon. Nhu vy c6 thé nhin thdy mot kha ndng cé thé s&r dung ludng cho muc dich x& ly nén dén d6 sdu 8 m
va c6 thé dem lai hiéu qua kinh té.
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