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

Ban bién tap Ban tin hoat dong clia Hoi, VSSMGE Bulletin, kéu
goi cac hdi vién va nhitng ngudi yéu chuyén nghanh BKT tham
gia bai viét cho Ban tin sé 6, du kién phat hanh vao 15/3/2024
va cac s6 tiép theo.
Bai viét cd thé cho cdc ndi dung cla Ban tin:
e GOC TRONG NU'GC, vé hoat dong clia Hoi
GOC NGHIEN CU'U KHOA HQC, vé cong tac nghién ctru va
giang day DKT tai Viét Nam
e PROJECTS IN FOCUS, vé céc cdng trinh DKT trong nudc
e GOC QUOC TE, vé hoat ddng quédc té cia VSSMGE, ISSMGE
va cac hoi nudc ban
e HOIKY DIA KY THUAT, v& nhitng cu chuyén dang nhd trong
nganh DKT, v.v.
o CONG TRINH NGHIEN CU'U QUOC TE, vé nhitng nghién ciru
mai trén thé gidi
Chang t6i mong nhén dugc sy cong tac va dong vién cua
cdc héi vién va dong nghiép trén toan quéc. Thé [& viét bai va
cac bai mau viét cho ban tin trong cac s6 trwdc, xin xem tai
duwong link: https://vssmge.org/tin-hoi-vssmge-bulletin/

Théng tin va bai viét cho Ban tin H6i xin dwoc gl vé dia chi
mail phung.long@gmail.com.

Tran trong.

Phung blrc Long
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WACHY SOTANCHE WA

Pai hdi toan qudc lan th V cta Hoi Co hoc dat va Dia ki thuat Cdng trinh Viét Nam (VSSMGE) duoc to
chirc ngay 14/4/2023 tai héi trudng T35 — Truwdng Dai hoc Thuy lgi. Tham du dai héi c6 120 dai biéu, trong
do 20 dai biu nir va 100 dai bi€u nam, trén téng s6 150 dai biéu dwoc dang ky tham dy. Pai hdi vinh dy
dugc dén dng Tong Van Nga - Pho chi tich Téng hdi Xay dwng Viét Nam, éng Vi Ngoc Anh - Vu trwdng Vu
Khoa hoc Ky thuat va Méi trudng (Bd Xay dwng), 6ng Pham Trung Giang - Phd Vu trwdng Vu T6 chirc Phi
chinh phd (B& N&i vu). Dai dién cla cac H6i Dia chat Thay van Viét Nam, Hoi Co hoc da, Héi Dia chat Cong
trinh va Moi truong Viét Nam, HOi Cong nghé khoan - khai thac Viét Nam cung vai dai dién cta cac Truong
Dai hoc Giao théng Van tai, Truorng Dai hoc Xay dung Ha Néi, Trwdang Pai hoc Kién tric Ha Noi, Trudng Dai
hoc Cong nghé Giao thdng Van tai cling dén du va chidc mirng dai hoi.

TS. Phung Birc Long - chii tich VSSMGE doc bao cdo téng két hdi nhiém ky 2016-2022 va bao cdo phuong
hudng hoat ddng nhiém ky 2023-2027. TS Nguyén Anh Diing — Trudng Ban kiém tra doc bdo cdo cong tac
kiém tra va cong tac tai chinh cha Hoi nhiém ky 2016-2022. GS.TS Tran Thi Thanh diéu hanh phién trao d6i
va thdo ludn vé bdo cdo téng két hoi nhiém ky 2017-2023, bado cédo phuong huéng hoat ddng nhiém ky

2


mailto:tranthuhang.utc@gmail.com

i

Ban Tin Hoi * VSSMGE Bulletin

2023-2027, bdo cdo cdng tac kiém tra, stra d6i va bd sung Diéu |& héi. Vi sy nhat tri cao, Dai hoi da bau ra
Ban ch3p hanh VSSMGE nhiém ky 2023-2027 gbm 64 dai biéu do TS. Phung Dirc Long la ch tich (danh séch
Ban chap hanh xem Bang 1) va bau Ban kiém tra VSSMGE nhiém ky 2023-2027 gdm 6 dai biéu do TS Nguyén
Anh Diing la trudng ban (danh séch Ban kiém tra xem Bang 2).

Bdng 1: Ban chép hanh Héi Co’ hoc dét va Dia ki thudt cdng trinh Viét Nam nhiém ky 2023-2027

STT Ho va tén Chtrc vy, noi cong tac Chtrc vu trong Hoi
1 | Phung Blc Long HoOi CHD & BKTCT Viét Nam Cha tich
2 | Trinh Minh Thu Hiéu trudng Truong Dai hoc Thuy loi Phé chd tich
3 Nguyén Anh Diing HOi CHD & DKTCT Viét Nam Phé cha tich
4 | Tran Thi Thanh Chi hdi Co hoc dat va BKT CT Mién Nam Phé chd tich
5 Pham Viét Khoa Chd tich HDQT Tap doan FECON Phé chu tich
6 Hoang Viét Hung Trwdng BM Dia ky thuat, Trwdng Pai hoc Thuy | Téng thu ky
loi
7 Dinh Qudc Dan Pho Vién truwdng Vién Khoa hoc Cong nghé Xay | Pho TTK
dung, BO Xay dwng (IBST)
8 Lé Thiét Trung Truong Pai hoc Xay dwng Ha Noi Pho TTK
9 D6 Hiru Pao Dai hoc Bach Khoa ba Nang Phé TTK
10 | Nguyén Blrc Manh Trudng BM Dia ki thuat, Treong Dai hoc Giao | Pho TTK
thong Van tai Ha Noi
11 | VO Anh Tuan Hoc vién K§ thuat Quéan sy Pho TTK
12 | bao Triéu Kim Cwong Cha tich HDQT Céng ty TELICO Pho TTK
13 | Pham Nhu Huy Phd Cuc trudng Cuc Quan ly hoat déng xay | Pho TTK
dung, BO Xay dung
14 | Tran T Thu Hang Truong Pai hoc Giao théng Van tai Ha Noi Chdanh van phong
15 | Bach Vii Hoang Lan Trudng BM Co hoc, PH Kién tric TP HCM UV thuong vu
16 | Mai Triéu Quang TGP Cty BK-EEC Pa Nang UV thudong vu
17 | Nguyén T Tuyét Trinh Truong Pai hoc Giao théng Van tai Ha Noi UV thuong vu
18 | Nguyén Hai Ha Truong Pai hoc Giao théng Van tai Ha Noi Uy vién
19 | Tran Tudn Anh Téng GD Cty CP Tu van CDC, Bé Xay dwng Uy vién
20 | Huynh Thanh Binh Vién Khoa hoc Cong nghé Giao théng Van tai Uy vién
21 | Nguyén Thanh Chi Cong ty Tu van Haskoning DHV Uy vién
22 | P& Minh Diing Phé TGD, Téng Cty TVTK GTVT, TEDI Uy vién
23 | Nguyén Tién Diing Tap doan FECON Uy vién
24 | Nguy@n Tuin Diing Phé TGD, TEDI South, TPHCM Uy vién
25 | Pham Quédc Diing Cong ty Bachy-Soletanche Vietnam Uy vién
26 | Nguyén Thanh Dat Phé CN Khoa Ky thuat XD, BH GTVT TP HCM Uy vién
27 | Nguyén Phuong Bong Geotech International Vietnam Co., Ltd. Uy vién
28 | 6 Minh Buc Trudng DH khoa hoc - Pai hoc Qudc gia Ha Nbi Uy vién
29 | Nguyén Vin Buc Téng Giam déc Cty Dia 6¢ Dat Lanh Uy vién
30 | Nguyén Cdng Giang Trudng DH kién tric HN Uy vién
31 | Pham Huy Giao Pai hoc D3u khi Uy vién
32 | Nguy&n Manh Ha Pho TGD, Téng Cty TVTK GTVT, TEDI Oy vién
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33 | Lé Quang Hanh Phé TGD, Tap doan FECON Uy vién
34 | Lé Thu Hanh Cong ty Maeda Vietnam, Ha Noi Uy vién
35 | Nguyén Ngoc Hoang Cong ty Naue Viét Nam Uy vién
36 | Tran Huy Hung Tap doan FECON Uy vién
37 | Pham Quang Hung Vu truwdng Vu hop tc qudc té, Bo6 GDDT Uy vién
38 | LéViét Hung Trudng Dai hoc Bach khoa Berlin ny vién
39 | Ngb Thi Thanh Huong Ch{ nhiém Khoa Cong trinh, DH Céng nghé Giao | Uy vién

thong Van tai Ha Noi
40 | Nguyén Trung Kién Vién Pia chat - Vién Han 1dm KHCN Viét nam Oy vién
41 | Nguyén Chau Lan Truong Dai hoc Giao théng Van tai Ha Noi Uy vién
42 | Phan Khac Long Cha tich HDQT Tap doan Phan Vii Uy vién
43 | Ngb Tran Cong Luan GD Cong ty THHH Nha bat, TPHCM Uy vién
44 | Pham Thanh Nam Giam doc Cty CP SX BT XD Hung Viét, Ha Noi Uy vién
45 | B6 Tuan Nghia Trudong Dai hoc Thuy loi Uy vién
46 | Cao Vin Nghia Giam déc Keller Foundation Vietnam Uy vién
47 | Nguyén Vin Phong Pho tredng B6 mdn Pia chat Céng trinh-Dia k§ Uy vién

thudt-Truong Dai hoc Mo Dia chat
48 | Phan Hitu Duy Quéc Cha tich HDQT Searefico E&C Uy vién
49 | H6 Dlrc An Tap doan FECON Uy vién
50 | Bui Trwong Son Trudng DH Bach Khoa-Dai hoc Quéc gia TP HCM | Uy vién
51 | Tran Huy Tan Giam doc Vién CN Dia ky thudt, IBST Uy vién
52 | Nguyén Ngoc Thanh Trwdng BM Dia ki thuat, Truong Pai hoc Kién

trac HN Uy vién
53 | Nguyén Vin Thanh Vién Trwdng Vién KHCN GTVT Uy vién
54 | Vii Ba Thao Vién Thay Céng-Vién KHTL Viét Nam Uy vién
55 | H6 Hoang Burc Thinh Phé GD Trung tam Két ciu 1, Nagecco, TP HCM | Uy vién
56 | Pham Dlc Tho Pho trudng B6 mon Co s& Ha tang- Trudong Dai

hoc M Dia chat Uy vién
57 | Nguyén Manh Trudng Cty CP Tuw van CDC, Bd Xay duwng ny vién
58 | Nguyén Quang Tuan Truong Dai hoc Thuy Loi ny vién
59 | Tran Van Tuan Trudng Pai Hoc Can Tho Uy vién
60 | Hoang Phwong Tung Dai hoc Bach Khoa ba Nang Uy vién
61 | Doan Thé Tudng Vién trudng Vién Dia ki thuat (VGI) Uy vién
62 | Nguyén Bao Viét Trudng BO mén Co hoc Dat, Vién trwdng vién

BKT, Trwong DH Xay dung Ha Noi Uy vién
63 | Than Blrc Qudc Viét Phé TGP, Cty CP Kiém Dinh Xay Dung Sai Gon Uy vién
64 | Lé B4 Vinh Trudng BM Dia ky thuat, Truong DH Bach Khoa

Dai hoc Qudc gia TP HCM Uy vién
65 | Ta Coéng Thanh Vinh Tap doan FECON South, TPHCM Uy vién




o Ban Tin Hoi « VSSMGE Rulletin

Bdng 2: Ban kiém tra Héi Co’ hoc ddt va Dja ky thudt céng trinh Viét Nam Nhiém ky 2023-2027

STT Ho va Tén Noi cong tac Chirc vu

1 Nguyén Anh Diing Hoi CHD & BKTCT Viét Nam Trudng ban

2 Lé Thiét Trung Trwong DH Xay duwng Ha Noi Pho truwdng ban
3 Ngo Thi Thanh Hwong | Trwdng DH Cong nghé Giao théng Van tai Ha Noi | Uy vién

4 Pham Van Ngoc Dai hoc Bach Khoa Da Nang Uy vién

5 Nguyén Ngoc Hoang Cong ty Naue Viét Nam Uy vién

Nhiém vu quan trong trong nhiém ky 2023-2027 cta H6i CHD & DKT CT la xay dung Hbi trd thanh HOi
chuyén nganh vitng vé t6 chirc manh vé chuyén mén, trong dé cac hdi vién duoc hd trg phat trién chuyén
mon, nang cao dao dirc uy tin trong nghé nghiép. Hoi s& phan dau dé trd nén mot td chirc tu van tin cay cho
Nha nuwdc va x3 hoi trong cac linh vuc chuyén nganh Xay dwng, Giao thong, Thay loi. Tich cuc tham gia hoat
déng cla céc td chirc chuyén nganh qudc té& va khu virc nham hoc héi kién thirc va kinh nghiém cla déng
nghiép qudc té cling nhu dong gép vao sw phat trién KHKT chung cta nhan loai, tré thanh thanh vién cé uy
tin trén trwong quoc té.

Trong dip nay, VSSMGE vinh danh 4 héi vién tap thé va 9 hdi vién ca nhan da cé thanh tich xuat sic trong
nam 2022. Cac héi vién tap thé duwoc vinh danh gém:

e BO mon Dia ki thuat, khoa Cong trinh, trwdng Dai hoc Thay loi,
e B6 mon Dia ki thuat, khoa Cong trinh, trwdng Dai hoc Giao thong van tai,
e Chi Héi Co hoc DPat va Dia ki thuit Cong trinh khu vuc mién Trung,
e Chi Héi Co hoc P4t va Dia ki thuat Cdng trinh khu vuc mién Nam.
Céc ho vién ca nhan xuat sic dwoc ting bang khen la:

e Dinh Qudc Dan Vién Khoa hoc CNXD, UV BCH Hoi,

e Nguyén Tién Diing FECON, UVBCH Héi,

e Pham Viét Khoa Chd tich HDQT FECON, phé chu tich Hai,

e Bach Vii Hoang Lan Truwdng PH Kién tric TP HCM, UVBCH Hdi,

e Nguyén Blrc Manh Truong DH GTVT, phd TTK Hai,

e L& Thiét Trung Truong DH XD Ha No6i, UVTV Hoi,

e Nguyén Thj Tuyét Trinh  Trwong DH GTVT, UVTV Hoi,

e Vi Anh Tuan Truong DH Lé Qui Bon, UVBCH H6i,

e LéDinhViét Truwdng Pai hoc Paichai - Han Quéc, Hoi vién.

Ong Téng Vin Nga va 6ng Vi Ngoc Anh cung véi dai dién VSSMGE trao ting bang khen dén cac t6 chirc
va ca nhan duoc khen thuwdng. Su thanh céng clda Dai héi cé phan dong gbp I&n cla cac nha tai tro, do do
VSSMGE d3 tran trong cdm on va tang qua ky niém cho cac don vj tai trg' va hd tro ctia Dai hoi.

Trong phan 2 cla Pai hoi, hoi thao khoa hoc VGD2023 d3 dién ra sdi n6i v&i 26 bao cdo chia thanh 3 tiéu
ban. Théng tin vé cac bai trinh bay thé hién trong Bang 3, 4, va 5.

Bdng 3: Tiéu ban 1 cua Héi thdo khoa hoc VGD2023. Chu toa: TS Phiing Purc Long va PGS.TS Vi Anh Tuén
T Bdo cdo Nguwoi trinh bay bon vi

M6 phéng thi nghiém coc bang phuwong phap

PTHH

S dung cat bién lam vat liéu ddp nén duwong

0 td & viét nam

1 TS Phung Blc Long Hoi CHD & BKTCT VN

Truong DH Giao thong

PGS.TS Nguyén Dlrc Manh | ..~ .S
S.TS Nguyén Birc Man Van tai
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1T Bao cao Ngudi trinh bay bon vi
3 | Mot s6 van de trong viee str dung thi€t bi | 1o\ 2 Anh Diing Hoi CHD & BKTCT VN
quan trac cho cong trinh dap ho chira
Nghién cru s dung céng nghé Press-in dé A e R A
o n s e . . v H Ky th
4 gia ¢cO mong tru cau va trién vong ap dung | PGS.TS Vi Anh Tuan Suc_‘)c vien Ky thuat quan
cong nghé Press-in tai Viét Nam ;
Pac trwng hinh thai lwu viee 10 bun dd va dinh
5 huwdng gidi phap cong trinh gidm thiéu tac hai | TS Vi B4 Thao Vién Thuay céng
[T bun d3
n n . n . Céng ty cd phan cong
6 Eg:%gtggg tjfitigouct;r;i nghiéng trong X IV | rc | 2 quang Hanh trinh ngam FECON-
 xay RAITO
_ « . h 7 h A 7 h- 2. . . . .
7 Stratum - Giai phap cho nén madng chiju tai Cong ty Hung Vit Cong ty Hung Viét

trong l&n

Badng 4: Tiéu ban 2 cta Héi thdo khoa hoc VGD2023

. Chd toa: TS Nguyén Anh Diing, GS.TS. Trn Thj Thanh

TT | Bdo cdo Ngudi trinh bay Pon vi
M6t s6 kinh nghiém thiét ké x(r ly sut truwot x ~ .~ | Truong DH Giao thong
1 o L X . S " | PGS.TSN hau L N
khoi I&n doc theo tuyén dudng giao thong GS.TS Nguyen Chau Lan Van tai
M6 hinh : C 6 cua dat gia co xi . . .
(3 inh du d?fam c%rdng do cua da'E gia co x~| ) Truong Dai hoc Béch
2 mang trong moi truedng sunfat cao st dung ky | TS Pham Van Ngoc Khoa B3 N&n
thuat |ap trinh di truyén da gen (MGGP) g
Nhitng kho khan va thach thirc trong thi cong
3 tuwdng vay gdi thau CP1a- Ben Thanh station + | Mr. Luwu Nguyén Vi Bachy Soletanche VN
Le Loi Cut & Cover.
Ung dung Neo D4t trong thi cong céng trinh
4 tai Viét Nam - Kinh nghiém vao thuc tién thi | TS Nguyén Thanh Son Cong ty NeoViet
cdng clhia cong ty Neo Viét
5 Cong nghé cirng hda bun dat TS Ngb Anh Quan Vién Thuay cong
KDaﬂo sa.t, darA\h gla\nguyAen nhan vaA de X,Lfat gia o Truong BH Mb dia
6 ¢6 6n dinh cong trinh xay duwng trén mai taluy | TS Bui Van Burc chit
am
7 T|e’u chu:in V’|et Nam trong thiét ké Nén & TS Pham Thé Anh Tr‘u’dimg bPH Xay dung
Mong, mét géc nhin Ha NOi
8 Plh.a’n tIC|’1 ar:h hu‘Alc.rngA’ cula tj\l t,rong,darAr,\ nerj TS Phan Tran Thanh Tric Tridng Pai hoc XD
t&i ng xir cua khoi dat cé cot co budc cot nho Mién Trung

Bdng 5: Tiéu ban 3 cta Héi thdo khoa hoc VGD2023. Chi toa: TS Phiung Buc Long, PGS.TS Tran Thu Hang

TT | Bdocao Nguwoi trinh bay bon vi
1 Mot vai van dé trong qua trinh thi cdng coc bé
tong duc san dudng kinh I&n mii kin véi cong X ren Ingenierie Vietnam
trinh dién gi6 trén bién: Thao ludn m& nguyén TS Neuyen Viet Hung Co.Ltd
nhan va giai phap
2 | Ung dung cong nghé coc phut vita va CDM X o
dudng kinh 16n cho mots6 dy &n ganday | > NeuyenTienDing | Fecon
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3 “Lideco Ha Long” trong diéu kién dia hinh I . C°“? ty‘SP tAl,J‘ van dau
X N oaa A s u as Mr. Nguyén Hong Van tu va thiét ké xay dung

suwon doc cé do nghiéng [&n va gap da sdm (CDC)

4 Nghién ciru dnh hudng clia dong dat dén 6ng . . .

- A e L g i . " N T bH h

ham dat nong trong dat bang thi nghiém ban | PGS. TS Tran Thu Hang V;ur‘]o;gig Giao thong
rung i

5 Ap dung coc d4 dam rung (vibro stone
column) qua modt s& dy an & Viét Nam giai | Mr. Cao Van Nghia Keller Vietnam VN
doan 2010-2022

6 | Ung dung phwong phdp phan ti roi rac trong x » . .
nghién ctru dia ky thuat TS Nguyén Quang Tuan Trudng DH Thuy loi

7 ] M3 5t ché hdm B fi x . n .
Ung dlfng ang set chong tham Bentofix Mr. Nguyén Ngoc Hoang | Cong ty Naue Vietham
trong xay dung

8 Cac yéu t6 anh hudng tdi sy phéat trién cudng TS HB ST Lanh Truong PH Cong nghé
dd chia dat tron xi mang cho gia cd néng giao théng

9 Gidi thiéu phan mém Co s& dit liéu vé diéu " . B . R
kién dia chat va strc chiju tai cla coc tai Ha Noi TS Tran Toan Thang Vién KHCN xay dung

10 | Loi ich mang tinh cadch mang va su can thiét
&rng dung trong xay dwng phat trién ha tang | Dinh Quang Thanh Trung tam Vapo
bén vitng

Cdc bao cao vién la cac nha khoa hoc cong tac tai cac trwong dai hoc va vién nghién clru, cac chuyén gia
cla cdc cong thi thiét ké va thi cdng dang hoat ddng trong Iinh vire dia ki thuat cdng trinh & Viét Nam va thé
gidi. Nhiéu bai bdo cdo 13 két qua cha cac dé tai nghién ciru khoa hoc cac cap do céc hdi vién cta Hoi d3 thuc
hién, cla cac cdng trinh thyc t€ d3 mang lai hiéu qua kinh té cao cho dat nuéec.

Dai héi la dip dé cdc nha chuyén mon gip gd, trao ddi chuyén mon, lam tét cdng tac td chirc HOi dé phat
huy hiéu qud hoat ddng Hoi, dac biét Ia cdc hoat déng phan bién x3 hdi va phdi hop dao tao vdi cic Vién
Nghién ctru, Trudng Dai hoc trong ca nuwdc. La cau ndi trong hoat dong hop tdc quéc té dé phat trién doi
ngli, tudn thd theo quy dinh vé phdp ludt nha nuwdc Viét Nam.

K&t qua Pai hoi d3 duwoc bdo cdo 1én co quan chd quan 1a B6 N&i vu va co quan quan ly tryc tiép 1a BO Xay
dung. Ngay 19 thang 7 nam 2023, B6 N6i vu ban hanh Quyét dinh s6 517/QDP-BNV quyét dinh phé duyét diéu
|& (stra d6i, bd xung) HOi Co hoc dat va Pia ky thuat Cong trinh Viét Nam trong d6 quy dinh pham vi hoat
dong cha Hbi trén pham vi ca nuwdc, quy dinh cdc quyén lgi va nghia vu cda Hdi vién, cling nhu quy dinh vé
cac hoat déng thudng nién cla Ban chap hanh, Ban kiém tra. Quyét dinh cta Bé N&i vu |a co s& phap ly dé
Hoi, trong d6é ngudi Dai dién 1a Cha tich Hoi trién khai cac hoat ddng chuyén mén trén cd nwdc va nang tam
hoat ddng hop tac quéc t€, vi muc tiéu phat trién chung cta dat nuwdc.
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MOT SO HINH ANH TAI PAI HOI

Khai mac DPai HoOi

Chu tich Hoi doc bdo cdo

Poan chu tich Pai hoi
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Toan canh DPai hdi

Vinh danh cac héi vién tap
thé xuat sac

Vinh danh cac hoi vién ca
nhan xuat sac
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Tri an cac don vj tai tro va
hd tro

Ong Téng Van Nga thay
mat Téng Hoi Xay dung
VN chidc mirng thanh
cdng chia Dai Hoi

Ong Vi Ngoc Anh thay
mat Bo Xay dung chuc
mirng thanh céng clta Dai
Hoi

Cac Hoi KHKT chuyén
nganh chic mirng thanh
cdng clia Dai Hoi
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Ban tiép tdn don khach
tham du Dai hoi

Ban tiép tdn don khach
tham du Dai hoi

Céc dai bi€u d&ng ky tham
dy bai héi

Trién 1am tai Dai hoi
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GOC NGHIEN CU’U KHOA HOC

Mot s bai hoc trong thiét ké va thi cdng mdng tuabin gio trén bo va
gan bo trén thé gidi va tai Viét Nam

Key lessons learned from international and local onshore and nearshore offshore wind
turbine foundation design and construction

Nguyén Viét Hwng, Tran Quang Dat
CTV Engineering Vietnam. Email: Vh.nguyen@cte-sa.com

Alexander Martin
CTE Wind group

TOM TAT

Theo Quy hoach phét trién dién luc qudc gia VIII, du kién dén nam 2030, phét trién dién gidé cha Viét Nam
dat cédng sudt 6GW. Vi tiém nang cao dé phat trién dién gid, Viét Nam rat can hoc hdi kinh nghiém quéc té
va két hop vdi loi thé tai dia phwong, cling cac diéu kién dé phat trién bén vitng cho nganh cdng nghiép nang
lwong téi tao. Trong bai viét dudi day, dua trén kinh nghiém lam viéc cho cac du an dién gidé quy md |6n &
Chau Au va Viét Nam, CTE Winds s& cung cap dén ban cac thong tin lién quan vé thiét k& va thi cdng méng
tuabin gié cho cdc du an dién gié trén bo va gan bd, mot s& phwong an ma ky suv ¢ thé lya chon dé t6i wu
hdéa th&i gian va chi phi xay dung.

GIO1 THIEU

Viét Nam c6 tiém ndng dién gié 1dn nhat khu vuc Ddng Nam A. Viét Nam véi ddc diém dia ly loi thé, duong
b& bién trai dai hon 3000 km va khi hau can nhiét d&i gié mua, d3 duoc khdo sat va danh gid cé tiém nang
gié 1&n trong khu vuc. Tiém ning ndng lwong gié khéng 16 din dén viéc ting s6 luvong trang trai gio & Viét
Nam, thiét k€ mdéng tuabine tré nén quan trong hon hét, do dé ky su can phai cliing ¢d nang luc dé thiét ké
mong mang lai hiéu qua hon vé chi phi. Vi vay, déi véi thiét ké va thi cdng mong tuabin gid trén bo va gan
b Gidi phap nao cho ki su dé tdi wu hda thai gian va chi phi ?

V@i hon 20 nam kinh nghiém trong thi trwong dién gid, 8 van phong dai dién tai 4 chau luc va hon
17.500 méng tuabin gié duoc thuc hién trén toan Thé gidi, Tap doan CTE WIND ty hao rang thiét k& méng
cho may phat dién tuabin gié (WTG) la st ménh kinh doanh cGa ching tdi. Ching téi cung cap tat ca cac dich
vu k§ thuat dan dung trong cac du &n dién gid nhu: thiét 1ap quy hoach tong thé cla cac trang trai gid, duong
ndi b, thiét k& bai thi cong 13p dwng can cau, hé théng neo va thiét k& thap bé tong, phan tich dia kj thuat
va thiét ké két cdu hé théng thoat nudc, v...v...

CTV Wind |3 dai dién cta tip doan CTE tai Chau A, dit tru s& vin phong tai Viét Nam. Ndm 2007, CTV
Wind thiét ké NMDG dau tién tai Viét Nam va tham gia thwc hién hdu hét du an dién gid tai Viét Nam & thoi
diém hién tai. Tiéu biéu nhuw NMDG Tuy Phong, Hwong Linh, Dam Nai, Phu Lac... Pong thoi, vdi hon 30 chuyén
gia va k¥ suw c6 chuyén mén cao, CTV Wind la chuyén gia trong Iinh viec nay, chidng téi tim hiéu ky vé Igi thé
tai dia phwong, tiéu chuan ky thuat trong nudc va quéc té. Ngoai ra, CTV Wind cé thé ap dung kinh nghiém
va chuy&n mon trong cac dy an dién gié quy md I&n trén Thé gidi, két hop vdi su hiéu biét chuyén sau vé vat

13



an Ban Tin Hoi « VSSMGE Bulletin

lidu, vdn héa, chudi cung &ng va mang lwdi tai dia phuong dé tao ra giai phap sang tao va kj thuat cho
cac dy an dién gid.

Véi hon 25.000 MW céng suat dién duoc |3p dat tai hon 75 qudc gia va 2800 MW tai Viét Nam, ching
t6i d3 tich [Ty dugc bi quyét va kinh nghiém vitng chac trong viéc thiét k& va xay dwng BoP (co s& ha tang,
co s vat chat) cho cdc nha méy dién gid. Theo d9, bai viét nay trinh bay mét sé kinh nghiém vé BOP ctia nha
mdy dién gio, cac gidi phap dé han ché cac ruiro, tir d6 din d&n mot phuwong an hiéu qua cho viéc xay dung
ha tang véi chi phi va tién d6 duoc téi wu hda.

CAC LU'U Y KHI THIET KE MONG TUABINE

Vai tro ciia mong tuabine

C4u tao cla hé théng tuabin gié (Hinh 1) bao gdm: nén méng, thap tuabin, may tuabin gié (cdnh quat va
rotor). Nén mong tuabine gié 1a mdt phan cha hé théng tuabin gid, bd phan dugc thap tuabine neo vao va
chuyén tai trong vao dat. Nén méng tuabine 1a bd phan quan trong dé dam bao hé théng tuabin hoat déng
binh thwdng, gilt vai trd c6 dinh cho hé théng tuabin duéi tdc ddng cla cac luc ty nhién. Mdng tuabin 13 bd
phan duy nhat khéng thé san xuat san trong hé thdng tuabin gié, ma sé dwoc thiét k& va xay dwng trén cong
trudng. Do d6, khi thiét k&€ méng tuabine can Iwu y véi moi rdi ro vé méi trudng, thoi tiét, thién nhién. Tat
ca cac yéu to trén 13 thich thirc khd 1&n cho viéc thiét ké va xay dwng cdc nén mdng tuabin gié. Bai viét nay
s& dua ra 1o khuyén cho viéc lya chon giai phdp va thiét k& nén méng tuabin trong cac diéu kién khac nhau
v@i chi phi va thi gian téi vu.

Hinh 1. Cdu tao chinh cta hé théng tuabine gié va céng truwdng xdy dwng mdng tuabine

Theo kinh nghiém, ching toi sé liét ké mot s6 yéu td s& anh huwdng dén thiét ké va xay dung méng
tuabin gid sau day: thdng sd k§ thuat cha tuabin gid, diéu kién ty nhién dia diém xay dung, tiéu chuln,
quy dinh qudc té va dia phuong, va dy bdo thoi tiét.

Dit liéu dau vao chia nha san xuat tuabin gié

Trwdc hét va trén hét, dit liéu dau vao tir nha san xuét tuabin gié la mot trong nhitng thong tin quan trong
nhat. Nha san xuat tuabin gié phai cung cap tat ca cac dit liéu dau vao nhu: tai trong méng, 16ng bu - léng,
théng s6 ki thuat trwdc khi mong dugc thiét ké. Trong khi hé théng bu-16ng déng vai tro két ndi gitta mong

14



s Ban Tin Hoi « VSSMGE Bulletin

va thap, thong s6 k§ thuat cla tuabin gié 13 yéu cau cla nha san xuat dé dam bao rang hé théng tuabine
hoat ddng t6t. Vi du vé tiéu chi cdng huwdng ddng hodc tiéu chi moi.

Tuy nhién, tai trong mong cla tuabine ddi khi khéng dugc day dd. Cac ki sw phai xdc minh va yéu cau
cac thong tin con thiéu dé thuc hién budc ti€p theo. Ddi khi, cdng trudng thi cong bi thay ddi, tai trong
nén mong khong giéng vdi gid dinh ban dau do Nha san xuat tuabin cung cip. Nén tinh todn lai v&i Nha
san xuat tuabin dé ra tai trong mdng chinh xac, vi du trong truéng hop méng bé cao, méng gan bd, nén
mong so bd s& dwoc glri dén nha san xuat tuabin gié dé tinh toan lai anh hwdng dén tai trong méng. Qua
trinh nay cd thé tén nhiéu thoi gian va dnh hudng dén ti€n d6 cia mot s6 dy an. Cac dit liéu cha 16ng bu-
16ng cb thé gap tinh trang twong tu (Hinh 2).

Piéu kién céng truwdng

Yé&u té th(r hai cAn quan tam |3 diéu kién tai cdng trudng thi cong, bao gdm dia ky thuat va dia hinh, diéu kién
thdy vdn hodc diéu kién moi trudng bién cla cac du 4n gan b (chiéu cao séng, thly triéu, van téc dong
chay...).

Nghién ctru k§ vé dac diém phrc tap cla dia k§ thuéat tai cdng trudng (Hinh 3) va xay dung mot bo tai liéu
chinh xac vé dia ky thuat Ia diéu quan trong hon hét. Don vi thuc hién khdo sat dia ki thuat nén tang do sau
va mé& rong pham vi thuc t& clia dat bi anh hudng hodc cé thé bj anh hudng béi viéc 13p dat hé thong tuabin
va thi cdng nén mdng theo k& hoach.Tuy thudc loai mdéng va cac diéu kién dia chat du kién ma quyét dinh sé
lvong 16 khoan. Nhin chung, nén st dung mét 16 khoan trén moi méng tuabin. Vi phai huy ddng sa lan khoan
trong trwdng hop thi cong ngoai khoi, nén viéc khao sat véi it 16 khoan hon cé thé khdng mang lai hiéu qua
vé chi phi. Hon nita, khi c6 duwoc thdng tin dia ki thuat chinh xac va ré rang tai vi tri thi cdng méng cé thé
giam thiéu nhiéu rdi ro khi thi cong.

Khao sat dia ki thuat phai duoc thuc hién theo yéu ciu kj thuat thiét ké mong tuabin gié. O Viét Nam va
mot s6 nwdc khac, k§ sw thwdng nhan nhan dwoc bdo cdo dia k§ thuat do chd dau tu dua ra (Hinh 3). Nhuwng
bdo cdo khong thé dugc sir dung dé dp dung trong ban vé vi thiéu thdng tin cho thiét k€ méng. Viéc khao sat
dia k{ thuat phai duwoc thyc hién lai, dan dén lang phi thoi gian va tén kém thém chi phi. N&u viéc thuc hién
m&t hodc mot s6 16 khoan dé khao sat cla tirng vi tri tuabin gié thi né phu thudc vao dic tinh cla dat.

Néu diéu kién dia k§ thuat rat phirc tap va khong dong nhat, ching ta c6 thé dé xuat dé thay ddi vi tri cda
cac tuabin gid ngay tir dau. Vi du, ching tdi d3 thiét k€ méng cho mét trang trai dién gid. Nén dat rat phic
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tap, chi phi cho viéc xay dung s& tang khoang 60% so v&i céng trinh c6 diéu kién nén dat binh thudng, bai
phai lam thém céng tadc dong coc hodc cai tao dat. Nha dau tw d3 dwoc tw van thay déi vi tri d3t mong tuabine
sau khi dugc tu van phan tich vé tinh trang clia dat nén. Nhu vay, chld dau tu cd thé tiét kiém téi 60% chi phi
phat sinh so véi vi tri cd.

s N 4 )

* Loai dat quyét dinh loai méng

Cong tac khao sat dia ky
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Diéu kién thdy van — xac dinh cao d6 mdéng, cao dd mat duwdng, cac két ciu thay luc. Cong tac khao sat
thay van rat quan trong dé xac dinh muc nuwdc thiét k€ méng va dudng giao thong.

Thoéng thuong, dy an dién gid cé lam anh huwdng dén thdy van clda khu vuec. Vi du, muc nudc cé thé
tang nhiéu hon binh thudng do hé théng dudng bd chin dudng thodt nwdc. Néu ky su khdng chi y dén
kha ndng nay, né cé thé dan dén mdt so rdi ro phat sinh nghiém trong. V&i nhitng thong tin nay, ching ta
c6 thé tiét kiem khoang 20% chi phi xay dyng va ddnh gid nguy co phat sinh I lut trén céng trwdng. Hiéu
rd vé diéu kién thi cdng cé thé lya chon gidi phap phlu hop va déng tin cdy cho méng.

Hinh 6. Thi cbng mdng tuabine trén ving nwdc nbng

Truwdng hop méng gan b, can phai phan tich toan bd dit liéu dau vao bi anh hudng bai moi trudng bién
nhu: thdy triéu, chiéu cao song, van tdc dong chay... DAy la mét trong nhirng yéu t6 then chot dé thiét ké va
thi cong méng gan bo. D8i vai tirng bién phdp thi cdng va diéu kién bé tong tai chd can cé gidi phap méng
phu hop. Vidy, thay tridu & Viét Nam thay d6i rat I&n va muc nudce thi ndng. Didu nay khién cho cac thiét bj
céng nghiép ngoai khoi cé kich thudc 1dn khé khdn khi ti€p can vi tri tuabin gié. B&i vi tai trong séng phu
thudc vao kich thudc va hinh dang clia méng, mét thiét k& méng tét cé thé giup t6i wu hda chi phi va thoi
gian thi cong.

Piéu kién qudc té - dia phwong
Yéu té thir ba lién quan dén diéu kién dia phuong, bao gbm luat phap va quy dinh cla dia phuong, vat liéu
dia phuong va bién phap xay dung dia phuwong. M6t s6 qudc gia yéu cau gidy phép hoat dong cta ky sw
chuyén nghiép dé thiét k€ méng tuabine. Tai cdc nwdc ASEAN, My, Canada, Trung Qudc, can cé gidy phép
hoat déng cha ky su chuyén nghiép thi mai cé thé thyuc hién céc thiét ké va cap gidy phép xay dwng. Tai Viét
Nam, chinh phd yéu cdu ca chirng chi hanh nghé cta ki sw va chirng chi ndng luc hoat dong xay dung cla
cdng ty/t6 chirc. Vi du, mét dy an trang trai dién gid hang | vdi téng cdng suat trén 50 MW thi cong ty phai
c6 chirng chi ndng luc hoat dong xay dwng nganh thiét k& cong nghiép Iinh vurc dién gidé hang | dé thuc hién.
Thiét k& phai tuan theo mot sé tiéu chuin va quy dinh. Vi du: Tiéu chudn qudc té IEC, Eurocode, tiéu chuan
va quy chuan ky thuat quéc gia, dic diém k§ thuat cia nha sdn xudt WTG, v...v... Theo chuan qudc té, thuyét
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minh k§ thuat cho viéc xay dung 13 can thiét cho céc thi nghiém. Diéu nay khéng thuc su phé bién & céc
nuwdc nhu Viét Nam, vi vay ki su thiét k& sé phai tim thi nghiém tuong duong vdi diéu kién dia phuwong
hodc tim cac quy dinh tuong tu.

Vi dy, theo tiéu chudn Viét Nam, khi CTV Wind thiét k& mét trang trai dién gid, viéc thir nghiém bu ldng
neo d3 dugc thyc hién. Nhwng néu ching ta cho rang day |d mét trong nhitng thanh phan cla tuabin gid,
trong trudng hop nay ho cé chirng nhan CE, ching ta khdng can phai lam bai kiém tra.

Nhuw d3 dé cap trong phan gidi thiéu, phan méng dugc xay dwng tai cdng trwdng. Cac nguyén vat liéu cé
tai dia phuong cé tdm anh huwdng I&n dén viéc thi cdng méng. Diéu quan trong |a phai biét nhirng nguyén
vat liéu ndo cé thé cung cip trén cdng trwdng tai dia phuong dé quyét dinh phuong phap xay dwng. Méac
bé tong cao thuwdng dwoc sir dung dé xay dwng mong tuabin gid. Nhung didu nay chuwa thyc sy phé bién
& Viét Nam. Do d6, nha thau thi cong xay dung phai c6 kinh nghiém vdi cdc mac bé téng cao can thiét
trén cong trudng.

Hinh 6 : Hinh énh Idp ddt thép va dé bé téng mdng

O Viét Nam, thép c6 cudng dé tir 295 Mpa dén 400 Mpa. Trong viéc xay dung nén méng, nén st dung
cac loai thép cé cwong do cao hon, chdng han nhuw B500B. Nhuwng thép gia cwong cé cuwong do 500 Mpa
cling khéng phd bién 13m & Viét Nam. D6 1a mot trong nhitng khé khan cla cac nha thau thi cong. Ngoai
ra, nha thau phai nhap vita cwdng dd cao. Quy trinh nay cé thé gy tén nhiéu thoi gian. NEu nha thau ¢
k& hoach mua vita cwong do cao trudc khi bat dau xay dung sé tiét kiém thoi gian hon.

Thoi tiét
Yéu td cudi cung anh hudng dén thiét k& mong la thoi tiét bat thuwong. Bat ky cdng trinh mdng tuabin gié
nao ciing luén dugc xay dung tai cong tredng. Do dd, qua trinh thi cdng hoan toan bi anh hudng bdi khi hu
va thoi tiét dia phuong.

Can dy bdo thoi tiét trwde khi bat dau thi cdng phan méng. Vi du nhu thi coéng méng trong diéu kién
thdi ti€t néng, lanh hay mua mua... TUy theo thoi ti€t ma viéc 1ap k&€ hoach va thi céng thay déi. Hinh 7
thé hién dudng vao cong trudng thi cdng méng trong mua mua.
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Hinh 7. Bwong vao céng truong thi cbng mong trong mia mua

GIAI PHAP THIET KE MONG TUABINE

Cé nhirng loai méng khac nhau dé xay dung hé théng tuabin gid. Ddi ngii k§ su nghién cru va phat trién cua
ching todi da phat trién nhiéu loai méng phu hop vai diéu kién cong trudng va tua-bin gié cu thé. Nho do,
thoi gian va chi phi xay dwng d3 duoc tdi wu hda. Hinh 8 cho thdy mét s6 gidi phdp méng dworc thue hién bai
CTE Wind.
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Hinh 8. Mét s6 logi mdng tuabin

Tai Viét Nam, cdng trudng thi cong cé thé xuat hién vai van dé khong mong muén. Pac biét, trong khi thi
cong dao moéng, phat hién ra dat khdng dong nhat. Chang han nhu céc to, méng ndm mot phan trén da géc
va bién déng dia chat 13 vi du cho cac trwdng hop nén khdng déng nhat. Can ci vao diéu kién thyc té cla
dat nén, k§ sv phai tim ra gidi phap thiét k€ méng hiéu qua dé dat dwoc két qua mong muén.
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Méng day noi
Modng day néi cé nhiéu wu diém hon so vdi céc loai mong truyén thdng. Theo nghién ctru, thiét ké day néi
c6 thé |am giam thé tich bé tong tir 25% dén 50%. Bé néi hoat dong theo mot nguyén tac twong ty nhu mot
cau tric ndi, trong d6 sy hd tro cho bé chd yéu c¢é dugc bang cach thay thé trong lwong cla cong tac dao
dat bi qua tai bai thé tich cla mdt méng rong 16n. N6 duoc st dung khi tang chiu luc pht hop & d6 sau qua
|&n d6i véi cac lua chon thay thé mang tinh truyén théng khic.

O Viét Nam, mong can c6 hé théng chdng tham dé ddi phd véi lwe ndi nhu: mach nudc ngam khi dao
mong va st dung vat liéu dé b3o vé céng trudng thi cdng dé tranh truc trac trong céc cdng tdc dam chat.

Giai phap SOFT-SPOT®
Giai phap SOFT-SPOT® cho mdng la mot phuong phap ky thuat dang chd y khac dugc CTE Wind phat minh
vai nam truwdc. Giadi phdp nay duogc phat trién bdi doi ngli ky s cda CTE Wind va duoc trién khai & nhiéu
qudc gia trén thé gidi. Giai phap nay téi vu hda dugc bang du toan khéi lwong vi nd sé tiét kiém bé tong,
thép va giam duong kinh méng. Thiét ké nay cé thé gitip dé dang hon trong cong tac thi cong xay dung vira
khong lam thay d6i két cau trong lwc moéng. Ching toi d3 dugc cap bang sang ché cho phat minh nay.
Thong qua viéc [3p ddt mot 1dp vat lieu mém bén dwdi phan trung tam ctia méng (hinh 10), ban san sé
hoat ddng nhu mot méng vanh khuyén trong su tuong tac dat-két cau méng. Ap luc gbi tua clia mdy
tuabin tap trung & bé mat ti€p xudc hinh vong gdn mép cta ban san hon. Diéu d6 1am tang cadnh tay don
mdmen 6n dinh. Do d6, duwdng kinh mdng cé thé giam so véi giai phdp mdng tiéu chuan.
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- Hinh 9. Lép mém bén dudi nén
mong.

CTE Wind d3 phat trién va trién khai mot s& dy an ké tir khi phat minh ra giai phap SOFT-SPOT®. Hang
tradm dy an thiét ké méng mdi duoc xay dung trén khap thé gidi cé thé ké dén nhu: Bazil, Phap, Lithuania,
Indonesia, Mexico, Netherland, Nga, Serbia, Sweden va Thai Lan. Nh& gidi phap thiét k& do, cac du an tiét
kiem duwoc dén 15% khéi lvgng bé tong, giam duwdng kinh méng va giam 5-7% tong trong lugng cla cot
thép. Trong mot s trwdng hop, diéu quan trong hon ca chi phi vat liéu |a khdng gian thi cdng: véi giai
phdp SOFT-SPOT® ban can it bé mdt hon cho phadn méng. Diéu nay giup rut ngan thoi gian va gidm chi phi
cho coéng tac dao méng. Mot vi du dién hinh vé loi ich cha giai phap nay déi vdi trang trai dién gié tai Thai
Lan, thé hién trong théng tin dudi day:
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Bang 1: Loi ich cla gidi phap SOFT-SPOT®

KET QUA Mong tiéu chuén Gidi phdp SOFT-SPOT® So sdnh
Logi Mong néng trong luc Z;nghggg% ;;_?gg Ol;r(@c vol Thay déi (%)
buwong kinh mong (m) 27.4 24.5 -11%
D6 sdu moéng (m) 3.68 3.68 0%
Khéi lugng bé téng (m3) 1190 980 -18%
Khéi lugng thép (kg) 125000 114000 -9%
EPS 100 (m3) - 28 NA

Thiét ké I6ng bu-léng
Vé co ban, 16ng bu 16ng 1a mét hé thdng bu 16ng, lién két v&i nhau bdi cac vong thép thap hon va cao hon.
Thong thudng, 16ng bu 16ng dwoc thao rdi ra van chuyén dén cong tredng va cdng nhan cé thé 1ap ching
trong vai gio. Vai trd chinh cta né 13 truyén tai trong tdi bé téng t6t hon: déi khi cé thé quan sat dugce su
phan tang clia vong dugc dét vao khdi bé tong, médc du didu nay dan tdi sy chuyén dong toa thap va sau dé
la cac van dé nghiém trong vé tinh bén virng.

Viéc chon dung dd dai va tai trong &ng suat trwdc cla bu 16ng s& tac dong dén tiét dién cét thép va ca
dén 1dp khang cta bé téng

Méng gan b

Mdng gan bd rng dung & vung triéu vdi muc nudc sdu tir 2 dén 15m. DO sdu nudce rat néng. Diéu nay gay
can trd cho cac tau hodc nhirng phuwong tién I&n ngoai khoi dé ti€p can va thi cong trén mat dat. Vi tat c3
cac yéu t6 duwoc xem xét, mot gidi phap cd dién cho méng WTG cé thé dan d&n mot sd chi phi phat sinh,
chang han nhu: chi phi xay dung cao, déng coc trwdc va bom nwdc khi bj I lut. Chat lwgng cong trinh khong
dugc dam bao va thoi gian thi cdng cd thé kéo dai.

Hinh 10. Méng gan b& nha
may dién gié Tan Thuan,
75MW, 18 tua bin.

Tuy nhién, thiét k& cda CTV Wind 1a mét gidi phap hiéu qua va dang tin cay vé chi phi cho cic khu vuc
triéu cuwong. Vai gidi phdp gan bd cha CTV Wind, chi dau tu nha may dién gid co thé tiét kiém mot khdi
lvgng dédng k& nguyén vat liéu. Ching toi da lam bang so sdnh (bang 2), trong dé cho thay ty 1& phan trdm
nguyén vat liéu co thé dugc tiét kiém néu dp dung gidi phap nay tai Viét Nam. Giai phap cta CTV Wind 13 gidi
phdp tdi wu nhat cho tat ca cac loai tuabin gié gan bod. Gidi phdp méng gan bd d3 dugc thuc hién hiéu qua
v&i 150 mong da duwoc thi cong.
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Bang 2. So sanh phuong an

Dy an dién gi6 tiéu | Dy an khi ap dung giai phap
Nguyén vat liéu chuan cta CTV Wind Ty |é tiét kiém (%)
Kh&i lvgng bé tong (m3) 662 400 39%
Cot thép (tons) 70 55 21%
Coc (unit) 36 32 11%
Tam coc yes no
KET LUAN

Viéc ting kich thuwéc cla thap va tua-bin gié, 1ap dit thi cong cac du an dién gié tai vung nwédc sau |a minh
chirng cho sy can thiét trong viéc tim ra cac gidi phdp hiéu qua va tién tién cho méng tuabin. Bai viét nay
todm tat cac van dé co ban lién quan d&n méng va dia ky thuat cho méng tua-bin gié trén bd va ngoai khoi.
Trinh bay nhitng wu diém va nhugc diém cla tirng giai phap. Bén canh d6 |a sy phan tich cac diéu kién phu
hop dé Iwa chon cho tirng loai méng. Dya trén thong tin dugc tdm tat trong bai bdo nay, mot kj suw dia kj
thuat khi thiét k& phat trién nha may dién gid sé cé thé thuc hién viéc dinh hwdng va dua ra lua chon so bd.
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Mong bé coc - Mot phuong an mong cho nha cao tang tai thanh phé
H6 Chi Minh
Piled raft - An effective foundation design method for high-rise buildings in HCM City

Tran Quang Ha
National Central University, Taiwan. Email: hatran.q@ku.th

Abstract: Nowadays, the wave of construction of high-rise buildings, which usually use the concept of piled
group foundation in their design, has increased in Ho Chi Minh City as well as other cities in Viet Nam. In this
study, settlement, the load shared by the raft, and the behavior of the piled raft were considered via Poulos-
Davis-Randolph (PDR) method where the settlement of a varying number of piles, the pile length, and raft
embedment were determined. The study indicated the simplified method was effective for evaluating the
preliminary conditions of the foundation, settlement, and that a piled raft was feasible for Ho Chi Minh City’s
subsoil geology.

GIOI THIEU

Mdng bé duoc st dung réng rai trong nganh xay dwng, dac biét |a cdc cdng trinh nha cao tang. Tai Frankfurt,
Dirc, cd nhirng toa nha cao tang dwoc xay dwng trén nén cat hodc sdi cd mat do trung binh dén cao nhu The
Commerzbank Tower cao 130 m, tdoa thap do6i Deutsche Bank Building cao 157.7 m, va Toa nha Frankfurt
Biiro-Centre v&i chidéu cao 147 m. Do lGn trung binh nam trong khodng 150 - 250 mm. [1].

Mong coc la mét thay thé can thiét khi khd nang chiu luc cha |6p dat bén dudi bé khéng dd yéu cau chiu
tai trong clia tda nha. Trong khdi niém mdng coc, cac coc chuyén toan bd tai trong cla toa nha xudng dp dat
dudi sdu, cé di kha ndng chiu tai. Pong gép phan phdi tai trong clda bé trong khai niém nay dwoc bd qua va
ngudi thiét ké s& thém hé s an toan tir 2-5 [an vao nén thiét ké tiéu chuan [2]. Do d9, kich thudc coc 1on
hon, va sé lwong coc nhiéu coc hon dwoc yéu cau. Tuy nhién, sy déng gép phan phdi tai cda bé rat quan
trong khi né duoc két hop véi cac coc, duoce goi la khai niém mong bé coc [3-10], trong d6 bé cé thé chuyén
mot phan tai trong cda tdoa nha xubng dat bén dudi. Ty 1é tai trong do bé mang (20 — 40 %) trong tong tai
trong co thé dugc truyén tryc ti€p vao dat. Cac coc chi mang mét phan tai trong cla toa nha, duwoc thiét ké
dé gidm dd lun [11, 12]. Phan tich dnh hudng cla bé coc trong méng coc 1a sy twong tac gilta bé-dat, be-
coc, coc-coc va dat-coc [1].

Pac diém dia chat dat nén khu vuc thanh phd H6 Chi Minh

TP.HCM, trudc day la Sai Gon, cé sdng Sai Gon cat ngang va 1a thanh phé I6n nhat Viét Nam, ndam & vung dat
thap phia Nam, Viét Nam. Gidng nhuw Bangkok va Jakarta, TP.HCM cé diéu kién dia chat dat yéu.

Diéu kién dja chat & TP.HCM rat phirc tap nhu trong Hinh 1 va Hinh 2 [13]. Trong tuyén sé 1 cGa hé théng
MRT. 1, diéu kién dia chat cho thay |&p 1 (sét yéu) xuat hién tir bé mat dén d6 sdu 25m & phia Ty Nam va
mong hon & phia Pong Bac. Ldp 2 ti€p theo la sét déo dén trung binh 25 - 35 m tir TAy Nam vao giita, cao do
dat cao hon vé phia Dong Bac. Lép ti€p theo gdm cat min dén chat trung binh day 5 - 30 m & phia Tay Nam,
tang lén 35 - 55 m & gilta, 10 - 55 m & phia Pong Bac. L&p cudi clng trong phan nay [a sét trung binh dén
clng, day 30 - 60 m & Tay Nam va 55 m & giita, va Dong Bac, nhu thé hién trong Hinh 3.

Cac tinh chat chung cla dat sét yéu duwoc thé hién trong Bang 1, thudng duoc goi la dat sét yéu Thanh
ph& H6 Chi Minh [14].
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Bang 1. Chi tiéu tinh chat vat ly cha dat sét vung triing Trung tdm Thanh phé [14]

Do am tw nhién, wy 80%
Gidi han chay, LL 89%
Gidi han déo, PL 36%
Chi sé déo, PI 53%
Trong luvgng don vi thé tich dat ty nhién, y 15 kN/m 3
Ty trong, Gs 2,68
Ham lugng dat sét 63%
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PHU'O'NG PHAP GIAI TicH

Phuong phap giai tich cha Poulos-Davis-Randolph (PDR) duwoc st dung dé danh gid diéu kién so bd cla nén
mong va tinh kha thi cda viéc s& dung bé coc d6i vdi dia chat cda TP.HCM, Viét Nam.

Phuwong phap PDR

Phuwong phap nay tuong tu nhu phuong phap duwgc mo ta bai Poulos va Davis (1980). D6 la mét phuong
phap gidi tich dé wdc tinh sy chia sé tai trong gitra bé va coc, nhw Randolph (1994) d3 dua ra.
S&r dung phuong phap cba Randolph, c6 thé udc tinh d6 cirng cla méng bé déng coc va ty |é téng tai
trong do bé mang cé thé duoc xac dinh bang phuong trinh (3) va phuong trinh (4):
Koy +K -a)

_p (3)
Pl o 2(k 1K)
rp T p
B Srlrap) (4)
R Ky K d-a)
trong d6 Kpr, Kp , Kr [an lwot [a dé clirng cla bé coc, nhdm coc va be, arp 1a hé so twong tac bé — coc, Pr la tai
trong do bé mang, va P: |a tong tai trong tac dung.
Hé s6 twong tac bé-coc arp c6 thé dugce wdc tinh bang biéu thirc (5)
u _1-In(r, /1)
p ¢

trong do rc la ban kinh trung binh clGa dai coc, ro 1a ban kinh coc, ¢=

(5)

In(r, /%) 13 s do ban kinh anh hwédng

cta coc, ¢ =Cu IGe 1y ty s6 strc chiu d3u cda coc chiu d3u, 2 =C« /Gl 13 d6 khdng ddng nhat cia dat mé dun,
fn ={0.25+£[2.50(1-v)~0.25]L) |3 han kinh dnh hwdng Idn nhat, v 13 hé s& Poisson cha d4t, L 13 chidu dai coc, Gy
la lwc cdt cia dat Mo dun Young tai cao do clia miii coc, Gg la luc cdt ctia dat moé dun cla tang chiu lwc bén
duwdi miii coc va Gay 1a mé dun lwc cat trung binh cla dat doc theo truc coc.

Viéc giai quyét cé thé dugc wdc tinh bang cach st dung phwong trinh (6) va phwong trinh (7):

= Y (6)
pr
k. (1RﬂvJ
\

pu

NEUVLVa: S

NEuV>Va:g . Va V-V, (7)
pr XKpi(l_pr) K, [1_Rfr (V_Vpu)}

u

trong do X =[1-0.6(K 7K;)I/[1-064(K, / KP)]; Bp la ty 1€ tai trong do coc mang ; Va la tai trong tac dung vai strc

chiu tai huy déng cha coc; Vi, va Vpy [an lwot 1a stre chira cudi cling cda bé va coc, va Rep , Rer lan luot |a céc
thira s6 hypebol cta coc va bé.

Ung dung cho dy an & TP.HCM

Dwa trén ly thuyé&t PDR va ké&t qua phan tich cla Tién si Punlop Visudmedanukul, téng do Iin va tai trong
chia sé gilta bé va coc trén méng bé coc clia mot tda nha cao tang & H6 Chi Minh, Viét Nam d3 dwoc xac
dinh.

D4 1Un tai trong dugc so sanh trong tirng giai doan gitra do IGn do dac tai hién twong va phwong phap giai
tich phu hop, nhu thé hién trong Hinh 4. Diéu nay chirng té rang phuong phap giai tich cé thé danh gia hiéu
qua diéu kién so bd cla nén méng va do 1in cling nhu tinh kha thi cta viéc s dung mdong bé coc cho dia
chat tai TP.HCM, Viét Nam. Mat khac, do lun tinh theo phuwong phdap giai tich 13 rat nhd. Trong giai doan xay
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dwng cudi cung cho két cau, do lin bang 18,6 mm, diéu nay cho thay phuwong 4n méng cé thé duoc sir dung
cho tda nha nay, nhung né khéng phai la phwong phép hiéu qua vé mat chi phi cho dy dn nay vi ty |18 gita
dd 1tn cho phép va dé lun thuc té qua cao, vao khoang 8,1 lan.

Phuong phap giai tich cho thdy ty trong tai cla bé 13 2,8 %, phan nay da bi bo qua trong thiét ké s&r dung
khai niém méng nhém coc.
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Hinh 4. So sénh gitra do IGn quan trac va tinh todn theo phuong phap giai tich

Nghién ctru mé réng mot sé trwdng hop

Ung x&r ctia méng bé coc cho mdt tda nha cao tang & TP.HCM bang cach phan tich sy thay d6i s6 lwong coc
(thu duoc khodng céch coc khdc nhau), chiéu dai coc va d6 sau cla beé.

Bang 5 cho thay ciu hinh hinh hoc cta bé coc d3 duoc xem xét trong phan tich (rng x& cilia méng. Tat c3
cac truong hop déu co diéu kién nén, tai trong va két cdu nhu nhau, véi chiéu day bé 13 1,22 m va duong
kinh cocla 1,2 m.

Bang 2. Phéan tich thdng s6 hinh hoc

S6 lwong coc, n 90 " 60 45 30 15
Chiéu dai coc, m 64,6 " 48,6 32.2 16.2 0
B& nhiing, m 72° 112 152 192 232 25,0

*Gia tri thiét ké néu khong thay déi.

Ty s6 lin duogc dinh nghia la ty s6 gitta d6 1Un cda bé coc (Spied-raft ) va bé khdng coc (Sunpiled -raft )
[15] nhu thé hién trong biéu thire (8):

S iled —raf
Rtotalzspld . (8)

Trong phén tich (rng x&r ca mdng, vdi sé lvong coc gidm tir 90 xudng 15, do 14n tang tir 18,6 mm 1én 34,0
mm, v&i ty |1é chia sé tai trong cla bé tang tir 2,8% 1én 5,4%, nhu thé hién trong Hinh 5. Ty sé lun tang 1én khi
khoang céch coc/dudng kinh coc tang Ién, nhu thé hién trong Hinh 6. D& thiét ké hiéu qua, khoang cich
coc/dudng kinh coc khuyén nghinén 1a 5 - 7 dé phu hop véi ty 1é 1un t6i wu 13 0,15 [an d6 1Gn cda be, cu thé
@22 mm.

unpiled —raft
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Hinh 7 cho thay chiéu dai coc gidm tir 64,4 m xuéng 16,2 m, day la nguyén nhan khién do lin tang tir 18,6
mm |én 132,5 mm va ty |é tai trong chia sé cla bé tang tlr 2,8% lén 62,3%. Mat khac, ty |& Iin giam khi tang
chiéu dai coc/dudrng kinh coc, nhu thé hién trong Hinh 8. Do d6, coc dai hon 1a hop ly nhat dé dat duoc ty
1& 14n t&i thi€u. Tuy nhién, thiét k&€ méng hiéu qua khdng chi gidm thiéu d6 Itn ma con gidm chi phi xay dung.
Vi vay, ddi véi mot thiét ké hiéu qud, chiéu dai/dudng kinh coc khuyén nghi 1a 30.
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Hinh 6. Anh hudng cla s6 luong coc (khodng cach coc/dudng kinh coc) dén hé s6 lan
K&t qua tir viéc tang d6 sau cla bé tlr 7,2m 1én 25m dudi mat dat dugc thé hién trong Hinh 9. Tai trong
ma bé chia sé ting |&n khi d6 sau cha bé tang lén. Do lUn it thay d6i khi bé duwgc dat trén I&p dat sét mém

dAau tién. Trén bé mit cla |&p dat sét cirng thir hai cdch mat dat 25m, tai trong do bé chju bang 30% tai trong
tac dung, noi cé thé xem xét [am b3i dau xe ngdm hodc mua sam ngam trong thiét ké trong twong lai.
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KET LUAN

Nghién ctru d3 trinh bay va thao luan cac két qua quan trac ltn va két qua tinh todn theo phuong phap giai
tich dua trén phuong phap PDR dé hiéu sdu hon vé co ché chia tai, lun va danh gia tiém nang st dung hé
théng bé coc tai TP. Thanh phé Minh, Viét Nam. Céc két luén chinh la:

1) Dua trén phuong phap giai tich, ty trong tai cla bé la 2,8%, da bi bé qua trong thiét k& moéng coc thong
thudng. Diéu nay chirng té phuong phép nay phu hop dé danh gia so bd diéu kién nén méng, dé lun va tinh
kha thi cta viéc str dung bé coc ddi véi dia chat TP.HCM, Viét Nam.

2) Tai trong chia sé bé&i bé tang tir 2,8% Ién 5,4% khi s lwgng coc giam tir 90 xuéng 15. Ty |& 14n tang khi
khoang cach coc/duwdng kinh coc tang, khodng cach coc/dudng kinh coc la 5-7 1an, dugc khuyén nghi cho
thiét k& hiéu qua. Bang cach giam chiéu dai clia coc, dd lUn ting I&n va ty & tai trong chia sé clia bé ting |én.
Hon nita, viéc giam chiéu dai coc/dudng kinh coc lam tang ty 1é Iin, va chiéu dai coc gap 30 Ian duong kinh
coc la mot lya chon tét cho thiét k& hiéu qua. Ngoai ra, khi bé coc dugce dinh vi & I&p thir hai, cé thé mang
30% tai trong tac dung.

Nhu vay, méng bé coc 1a mdt phuong phap hitu hiéu va can duoc can nhic 4p dung cho cac cong trinh
nha cao tang tai TP.HCM, Viét Nam.
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Thi nghiém ly tdm danh gid phan &ng cla hé dat - két cau dudi tai
trong dong dat

Geo-centrifuge test evaluates response of soil-structure system under earthquake loading

Nguyén Anh Dan
Truong Pai hoc Giao théng Vén tdi. E-mail: nadan@utc.edu.vn

Tom tat

Cac tran dong dat thuwong rat khd dy bdo va cé kha nang gy ra cac thiét hai I&n vé ngudi va tai san, trong
do phan 16n lién quan dén sy sup d6 cua hé dat — két ciu cling nhu cac sy ¢ lién quan dén dia k§ thuat.
Hién nay, d€ danh gid &ng x&r dong cla két cdu va nén dat dudi tac dung cla tai trong ddng dat bang thuc
nghiém, cé hai phwong phap chinh dé la sir dung thi nghi@ém mé hinh ban rung 1-G (1-G shaking table tests)
va thi nghiém mo hinh may ly tam (geo-centrifuge tests). Khac vai thi nghiém ban rung 1-G, trong thi nghiém
may ly tdm, mé hinh duoc gia tdc dén cip dd thich hop, do d6 trong lvgng badn than cia dat va két cau cod
thé duoc tang |&én tuong &ng véi & ty 1& nguyén mau va ¢ng x& cla mé hinh cé thé duwgc md ta tuong tu
nhu thuc té.

Gidi thiéu

Dai vai thi nghiém ban rung 1-G, mé hinh dwoc dat trén hé théng ban ¢d dinh phia duéi va chuyén dong dau
vao dugc truyén théng qua bé thiét bj truyén déng thly luc. Tuy nhién, nhuoc diém chinh cda thi nghiém
nay do la rat khd dé mé ta day du rng x{r thye té€ cda hé do su khdac biét vé (rng suat do trong lugng ban
than gitta m6 hinh thi nghiém va nguyén mau. Y twdng co ban cta thi nghiém may ly tdm 1a d§t md hinh
trong hé thdng may cé thé ting gia téc dén murc thich hop d& md phdng trudng rng suat nguyén mau. Do
dd, né mang lai nhiéu wu diém nhu giam kich thwdc md hinh va mé ta thuc té hon phan (ng cla hé dat —
két cau. Bang cach ti€n hanh céc thi nghiém véi mé hinh quy mé nhd, viéc tao mé hinh ciing dé dang hon,
c6 thé gidm thoi gian va cdng strc chuan bi (Kim et al., 2013a).

Véi loi thé 13 cdc dic tinh bién dang va cuong d6 clia dat dugc xem xét day du, két qua tir thi nghiém md
hinh may ly tdm rat hitu ich dé xac minh cdc mé phdng s6, tir d6 c6 thé dy bdo dwoc rng x{r cia hé dat - két
cau trong qua trinh ddng dat. Linh vuc *ng dung ctia md hinh may ly tdm cling d3 m& réng tir cac bai toan
dia k§ thuat truyén théng sang cac hé théng dia ki thuat phirc tap hon. Cong nghé mé hinh hda st dung may
ly tdm hién dang duoc ap dung trong nhiéu Iinh vire k§ thuat dia ki thuat khac nhau: nén méng, tuong chan,
cdng trinh bién, cac van dé lién quan dén dong dat, nghién clru dia méi trudng, v.v. (Kimura, 1998). V4i su
phat trién cla cac cdng nghé tién tién trong thiét bj mdy ly tdm va thu thap di¥ liéu, s6 lwvgng may ly tam dija
ky thuat d3 tadng 1én nhanh chéng va hién cé hon 100 may ly tAm dang hoat dong trén toan thé gidi.

Nguyén ly cia mé hinh thi nghiém may ly tdm

Nguyén ly cia mé hinh thi nghiém may ly tdm duwoc gidi thiéu trén Hinh 1. Khi mé hinh dwgc ché tao vdi ty
|& thu nho 1:N, né s& duogc gia tdc gdp N lan trong lwc trai dat. Trong trudng hop nay, ng suat tai bat ky
diém nao trong md hinh ciing s& twong ty nhu diém tuwong duong trén quy mé nguyén mau. Mé hinh thi
nghiém thuong dwoc ché tao véi hinh dang giéng nhu két ciu thuc té nhung & ty 1€ nhd hon, do d6 ching
ta co thé thu dwoc rng x{r cta k&t cdu mot cach chinh xac (Kim et al., 2013a).
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Céc thi nghiém mé hinh duogc thiét ké dua trén cac luat twong ty xuat phat tir cdc phwong trinh co ban
chi phéi cac hién tugng quan tam. Dinh luat ty 1& co ban cla thir nghiém may ly tam dia ky thuat bat nguon
tlr yéu cau dam bao su twong dong vé trng suat gitta mo hinh thi nghiém va nguyén mau twong ng. Khi gia
téc N 1an trong lwc trai dat (g) dwoc dp dung cho vat liéu cé trong dung trong p, rng suat thang ding oy & do
sau hm trong mo hinh duoc tinh la:

Prototype

v

Stress at any
corresponding points

\areSimilar

YH = pgH
Y
VG MOWIEL : g*» §
.3@
Scaled model & Centrifuge

)

H

N

)

i =pgt | YN_=P

Hinh 1. Nguyén ly cia mé hinh thi nghiém mdy ly tém

O-vm = pNghm
O quy md nguyén mAau tuong ng, &ng suat tai do sau hp sé la:
o, =pP9h,

Xuat phat tir nguyén ly co ban vé clia thi mé hinh mdy ly tdm, cic &rng suat cia mo hinh thi nghiém va nguyén
mau la giéng hét nhau tai cac diém tuong dwong:

. h,
Oy =0, ,dodoé h =—
N

vm

va hé sd ty 1é cho kich thudc |a 1:N.

Cac hé sb ty 18 co ban cho céc dai lwgng vat ly trong thir nghiém mdy ly tdm duoc 1ay dua trén phan tich th
nguyén st dung thang th* nguyén tuyén tinh nay. Vi céc tinh chat co hoc cta vat liéu dia k§ thuat duoc st
dung cho mo hinh may ly tam gidng hét véi cac tinh chat cda vat liéu nguyén mau nén cé thé dé dang xac
dinh dugc cac dai lwong vat ly cla né. Trong tredng hop cac thanh phan két ciu, chang han nhw méng coc,
can dugc moé phéng trong mé hinh may ly tdm, thiét ké& cla cac thanh phan dé phai xem xét cac dai luvong
vat ly khac nhau chi phéi hanh vi ctia két ciu. Vi du, dd cirng khang udn ciia méng coc la théng sé chinh dé
mo phong rng xt khi két cau chiu tai trong ngang, do d6 né phai tudn theo hé sé ty 1é thich hop. Bang 1 cho
thay cdc hé s6 ty & ddi véi cac dai lvgng co ban trong mé hinh may ly tam.
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Bang 1. Hé sd ty I& co ban trong mé hinh thi nghiém may ly tdm

Pai lwong Hésdtylé Dailwong Hé sé ty 1é
Ung suat, Modun 1 Luc, tai trong N2
Ty trong 1 Khaoi lwgng N-3
Chiéu dai, chuyénvi  N? Thoi gian khuéch tan N-2
Trong luwc N Van téc séng (rng suat 1
Bién dang 1 Gia tdc déng dat N

Thiét bj thi nghiém

So d6 nguyén ly cia hé théng may ly tAm duwoc mé ta trong Hinh 2. N6i chung, né bao gdm mdt bd mé phong
dong dat (earthquake simulator) va mot hé théng thu thap dir liéu (data acquisition system) duoc két néi
v3i mot may ly tAm (centrifuge). Khi may ly tdm hoat déng & gia tdc ly tam N(g), bd md phdéng déng dat quay
theo chiéu ngang va gia toc ap dung cho mé hinh ciing ting 1én Ng. Bing cach nay, trong lwong ban than cla
toan bo mo hinh ting 1én, va &rng suat cling ting dén mat gia tri giong nhuw & diéu kién nguyén mau.

Ceatifioe data acauist J
N
l Counter weights

Centrifige beam

Barthquake simulator o

Hinh 2. So d6 nguyén ly cua mdy ly tém (Nguyen, 2022)

Hinh 3 13 vi du vé may ly tdm cla Trung tdm Thi nghiém May ly tdm Dia ki thuat (Geotechnical Centrifuge
Testing Center), thudc vién KAIST, Han Qudc. N6 bao gdm mdt bé md phong ddng dat dién thay lwc gan trén
may ly tdm. Mdy ly tdm c6 ban kinh hiéu dung |a 5 m va céng suat t6i da la 240 g-tdn. B6 md phdng déng dat
duwoc thiét k& dé hoat dong & gia toc ly tam |én téi 100 g va gia tdc lac co s& cd thé dugc tac dong dén gia
tri t6i da la 20 g & 40 g gia toc ly tdm vai tai trong tdi da la 700 kg, twong &ng vadi 0,5 g trong quy md nguyén
mau. N6 ¢ thé tao ra céc kich thich dong dat kéo dai trong khodng 2 gidy, vdi tan s6 md hinh ndm trong
khodng tir 40 dén 300 Hz. Cic thong s6 ki thuat chinh cha may ly tdm va bé md phdng déng dat duoc liét ké
trong Bang 2 (Kim et al., 2013b).
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' Earthquake

>, Simulatge<
Sy -

L S

Hinh 3. Mdy ly tdm & vién KAIST, Han Quéc (Nguyen et al., 2022)

M6 hinh thi nghiém thuwong duoc ché tao va I3p ddt trong mdt thung riéng biét chuyén dung sau dé 13p dit
vao bd md phdng ddng dat trén may ly tdm. Co hai kiéu thung thudng dwoc sir dung d6 |a thung cé bién
cirng va thung cé bién mém. Thung cé bién cirng khéng ¢ kha ndng hap thu cdc séng phan xa do két cau tao
ra, trong khi thung cé bién mém cé thé hap thu cac séng nay dé mo ta diéu kién bién sat vdi thuc té hon.
Hinh 4 gidi thiéu hai loai thung st dung & KAIST.

Bang 2. Cac thong s6 co ban cha may ly tAm & KAIST, Han Quéc (Kim et al., 2013b)

Item Specification
Centrifuge
Platform radius 50m
Max. capacity 240 g-tons
Max. acceleration 130 g with 1,300 kg payload
Max. model payload 2400 kg upto 100 g
Platform dimensions 1.2m(L)x1.2m (W) x1.2 m(H)
Earthquake Simulator
Payload Dimension 0.67 m (L) x0.67 m (W) x 0.65 m (H)
Max. Model Payload 700 kg
Centrifuge Acceleration Range 10-100 g
Max. Shaking Acceleration (No Payload) 40¢g
Max. Shaking Acceleration (Full Payload) 20g
Max. Displacement 6.5 mm
Max. Velocity 1.0 m/s
Loading Frequency Range (Random Vibration) 40-300 Hz
Loading Frequency Range (Sine Burst) 40-200 Hz
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8= 1100mm

Hinh 4. Cdc logi thung st¥ dung trong ché tao mé hinh thi nghiém mdy ly tém & KAIST

Vi du thi nghiém

Phan nay trinh bay vi du vé thi nghiém danh gid phan &rng dong cla két cdu bén trong lwc thung chim sk
dung mdy ly tam. Hinh 4 13 mat cat thiét ké cila md hinh cung véi viéc bd tri cac thiét bi do. M6 hinh thi
nghiém duwoc thiét ké véi ty 1é 1/40 (Kim et al., 2021).

Fr i
[ A

| = Accelerometer LV1 LV2
7 17 |25
| = Barth pressure gauge |
| —~Potentiometer! <I*

Hinh 5. Mt cdt ngang thiét ké mé hinh thi nghiém bén trong Iuwc thung chim

0.3

02 0.122¢
01 f
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Hinh 6. Di¥ liéu ddng dét dau vao cho thi nghiém (ty 1é nguyén méu)

Acceleration (g)
=)
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Hinh 7. Ché tao va Idp ddt mé hinh trén mdy ly tdm

D{ liéu dong dat dau vao bao gdm 5 ban ghi gia tdc lién tiép véi PGA ting dan nhuw trong Hinh 6. Hinh 7 thé
hién qud trinh ché tao va lap dit md hinh.Mot s6 két qua co ban (& ty 1& nguyén mau) thu dugc trong qua
trinh thi nghiém dwoc trinh bay trong Hinh 8 va 9.

0 4
_ —Pl —P2 = —1LVI —LV2
g g
— _4 o (&)
= z °
7] =]
g £
g 51 B g
B S 4
S.2 b 3
E =
= 5]
g P2 £ -8
Z -16 5
o

_20 1 1 1 1 _12 1 1 1
0 45 90 135 180 225 0 45 90 135 180 225

Time (s) Time (s)

Hinh 8. Chuyén vj cla thing chim trong qud trinh thi nghiém (ty 1é nguyén méu)
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Hinh 9. Gia téc tai mét s6 diém do

Két ludn

Bai viét d3 gidi thiéu tdng quan vé& mo hinh thi nghiém may ly tdm danh gid phan &ng cla hé dat-két cau
duwéi tac dung clia tai trong dong dat. Mac du st dung mé hinh thu nhd nhung bang cach gia tdc d&n muirc
dd thich hop, thi nghiém cé thé mé ta sat hon &rng x&r cha hé. DAy I3 thi nghiém hién dai c6 thé dp dung cho
nhiéu dang cong trinh khdc nhau trong Iinh viee dia ki thuat. K&t qua thi nghiém cho ching ta cdi nhin tong
quan va chi tiét vé cac van dé xay ra cla hé dat — két ciu trong qud trinh dong dat, dong thdi cé thé sir dung
dé kiém nghiém cac mé hinh phan tich sé.
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Dao tao va nghién ctru dja ky thuat tai Dai hoc Thuy loi
Geotechnical engineering education and research at Thuyloi University

B mon Dia ki thuat
Khoa Cbéng trinh — Trwong Pai hoc Thuy lgi. E-mail: nqtuan@tlu.edu.vn

Dia ky thuat nganh quan trong trong linh vyc xay dung dan dung. Dia ky thuat cling l1a nganh cé ap dung
trong linh vic khac nhu xay dwng va khai thac mé, xay dung cdng trinh quan su quan su, cdng trinh bién...
O Viét Nam, dia k§ thuat dugc xem 13 mot nganh c6 phan mudn hon so véi cac nudc tién tién trén thé gidi.
Cong tac dao tao nganh dia k§ thuat bat dau duwoc quan tam va cha trong hon khi hoat ddng xay dung phat
trién manh trong khoang 20 nam tr& lai day. Nganh dia ki thuat d3 dugc dao tao & mét sé trwong dai hoc
khéi xay dwng. Trong dé, Pai hoc Thuy lgi la mét trong nhirng co s& dao tao mé chuyén nganh dia ky thuat
xay dwng sdm nhat. Tai trwdng Pai hoc Thuy loi, nganh Dia k§ thuat xdy dwng duwgc dao tao cho ca bac hoc
va sau dai hoc (thac si va tién si). BO mon Dia ky thuét, thudéc khoa Cong trinh — trudng Dai hoc Thuy loi la
don vi phu trach chwong trinh dao tao nganh bia ky thuat xay dwng.

Gi&i thiéu B mon Pia ky thuat

B6 mon Dia ky thuét, tién than 13 BO mén Dia - Co - Nén mdng, la bd mdn chuyén trach gidng day cdc mén
hoc co s& nganh cha khéi xay dung, bao gdm: Dia chat cdng trinh, Co hoc dat va Nén méng. B mén dia ky
thuat 1 noi cdng tac cla céc gido sw dau nganh vé co hoc dat va nén moéng nhu GS. Phan Trudng Phiét, GS.
Cao Van Chi, GS. Nguyé&n Cong Man...dong thoi cling |a noi cé rat nhiéu dau sach vé linh vire dia k§ thuat.

Hién tai, bd mon dia k{ thuat c6 16 giang vién co hitu, 100% cé trinh dd tién sitdt nghiép & nudc tién tién,
trong d6 cé 01 gido su va 04 pho gido sw. Tham gia cong tac giang day va nghién ciru v&i bé mdn con cé cac
chuyén gia cd trinh d6 cao tir cac cong ty, cac vién nghién clru va cac trwong dai hoc khac.

Hinh 1. Théy c6 bé mén Dja ky thudt cung sinh vién chup dnh ky niém

Vé&i muc phwong cham hoc di do6i véi hanh, nha trudng da danh riéng cho nganh hoc 3 phong thi nghiém
v3i trang bi day da céc thiét bj thi nghiém co ban vé co hoc dat va dia chat cong trinh. Trong dé ¢ nhiéu
thiét bi thi nghiém hién dai v&i day da tién nghi can thiét nhu hé théng dién, nwdc, may chiéu va cac trang
thiét bj hd trg: bao gdbm 01 phong thi nghiém co hoc dat, 01 phong thi nghiém dia chat céng trinh va 01
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phong thi nghiém dia ki thuat dong dat. Ngoai ra, nha trwdng con cé mét khu thi nghiém dung dé phuc vu
viéc thuc tip cdc cdng tac khdo sat va thi nghiém hién trudng, déng thoi sir dung cho muc dich nghién ciru
md hinh thuc té€. Cac thiét bi thi nghiém cling da duoc trang bi kha day dd nhw mdy khoan, dung cu cac
phuong phap thi nghiém trong hé khoan, may xuyén, céc thiét bj thi nghiém tham tai hién trudng, thiét bi
ki€m tra d6 chat. Cdc mau khodng vat va da duoc sdp xép mdt cach khoa hoc theo ngudn goc va diéu kién
thanh tao. Cac mau dat thi nghiém dwoc bd sung lién tuc véi da loai theo ngudn gdc va theo tinh chat xay
dung.

Vé tai liéu phuc vu hoc tap, ngoai thw vién chinh cla trudng véi hang ngan dau sach nganh xay dung va
dia ky thuat, bd mon con cé riéng thu vién vé chuyén nganh dia ky thuat véi khodng 400 dau séch.

Hinh 2. Trang thiét bj phong thi nghiém dia ky thudt (hinh trdi); Gidng vién nuwdc ngodi thinh gidgng
chwong trinh tién tién thdm thuw vién chuyén nganh dia ky thudt (hinh phdi).

Chuong trinh dao tao nganh dia ky thuat bac dai hoc

& bic Pai hoc, chuong trinh dao tao chuyén nganh Dia ki thuat va céng trinh ngdm (DPKT&CTN), [a mot
chuyén nganh (m3 nganh TLA04). S8 lvong sinh vién chuyén nganh Dia k§ thuat va cdng trinh ngdm trung
binh mdi khod khoang 30 sinh vién. Ngoai ra, hang ndm bo mén hudng dan sinh vién chwong trinh tién tién
(chwong trinh hoc bang tiéng Anh) - nganh kj thuat xay dwng lam do an t6t nghiép vé dja ki thuat. Theo xu
thé m& vé dau vao, gan day thi sinh theo nganh cé thé xét tuyén theo nhédm t6 hop cac mén hoc. M3 t6 hop
xét tuyén bao gdbm: A0O (Toén, Va4t ly, Héa hoc), A01 (Toan, Vat ly, Tiéng Anh), DO1 (Todn, Ngit van, Tiéng
Anh), DO7 (Toén, Hda hoc, Tiéng Anh).

Chuong trinh dao tao chuyén nganh DKT&CTN duoc thiét ké véi thoi gian 4 ndm vai khéi lvgng 155 tin
chi. Chuong trinh dao tao tién tién - cd lién két vdi cdc chuong trinh dao tao cla cac nudc phat trién dé tao
diéu kién phat trién t6t nhat cho ngudi hoc. Néi dung chuong trinh dao tao cung cap day dd nhirng kién
thirc co ban, co s& va kién thirc chuyén mon toan dién vé nganh xay dwng nhu: cac kién thirc nén tang vé
xay dung kién thirc vé co hoc va; dia chat; dia chat cong trinh — dia k§ thuat. Chuyén nganh PKT&CTN dao
tao k{ suw chuyén sau vé co hoc dat d4, nén mdéng cac cdng trinh, x&r ly nén dat yéu, gia cd va cai tao dat da
cho cac cdng trinh xay dung trong mdi trudng dat da (duwdng ham, tdng hdm nha cao tang, mai ddc...), nghién
cliru phong tranh céc tai bién dia chat nhu truot |6 dat, 10 bun da, dong dat. Ky su tét nghiép chuyén nganh
DKT&CTN nhan bang k§ su cdng trinh, cé thé lam viéc cho tat ca cac linh vuc xay dung co ban nhu xay dung
cdng trinh thay, xay dung céng trinh giao théng, xdy dwng dan dung va cdng nghiép. Cac cong viéc ma ky su
dia k¥ thuat xay dwng cd thé tham gia nhu: thiét ké va thi cdng nén mdéng cla céc loai cdng trinh xay dung;
thiét ké va thi cong cac giai phap Dia ky thuat; thiét ké va thi cong cac gidi phap cai tao va x&r ly nén dat yéu;
thiét k& va t6 chirc thuc hién cong tac quan trac dia k§ thuat; gidi quyét cac bai toan lién quan dén cac hoat
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dong tai bién dia chat va méi trudng; thuc hién cdc cdng tac khao sat dia ki thuat cho céc déi twong cdng
trinh xay dwng dan dung — cong nghiép, cong trinh giao théng, cong trinh thuy, cic cong trinh ngdm, céng
trinh khai thac mé va cac cong trinh quan su...

Song song v&i cadc mdn ly thuyét, chuong trinh thye hanh danh cho sinh vién duoc thiét ké rat chi tiét.
Dai vdi cac sinh vién khéi nganh xay dwng déu dugc thue hanh céc thi nghiém vé tinh chat co ly dat & trong
phong nhu phan tich thanh phan hat, thi nghiém d6 4m va dé 4m gidi han chay déo, ty trong, thi nghiém
nén mot truc va thi nghiém cat phang. Cac thi nghiém dia chat cong trinh tai hién trudng nhu thi nghiém
kiém tra d6 chat cla dat dap, thi nghiém tham hién truwong trong hé dao, thi nghiém xuyén tiéu chuan, thi
nghiém nén tinh...

Sinh vién nganh DKT&CTN dugc dao tao cac cong cu phan mém dia ki thudt phuc vu phéan tich, tinh toén
va thiét ké. Day cling 1a thé manh clta ky su nganh dia k§ thuat tét nghiép tir Dai hoc Thuy lgi.

Hinh 4. Sinh vién di tham quan va thuc tép dia chdt céng trinh tai thuc dia
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Hinh 5. Sinh vién thuc tdp céng tdc khoan khdo sdt va thi nghiém kiém tra dé chdt hién truwdong

Bé&n canh viéc hoc, sinh vién dugc khuyén khich va ho tro trong nghién ctru khoa hoc va tham gia ky thi
Olympic Co hoc d4t. Cac nghién ctru khoa hoc cla sinh vién thuwong 1a cac nghién clru dé tai vé ly thuyét tinh
toan hodc cac dé tai ing dung thuc té. Hang ndm, cdc nhdm sinh vién nghién ciru khoa hoc do bd mon Dia
k{ thuat hwéng dan gianh dwoc cac giai cao clia Khoa va nha tredng. Déc biét, sinh vién trudng Pai hoc Thuy
lgi c6 bé day truyén théng doat giai trong cac dot thi Olympic co hoc dat.

KHOA HOC SINH VIEN LAN THU 35
FAM HOC 2021 - 2022

Hinh 7. Sinh vién trmh bay ta/ hOI ngh/ khoa hoc (tra/) va nhén gidi Olympic Co hoc dét (phdi)

Chuong trinh dao tao nganh dia ky thuat bac sau dai hoc

Chuong trinh dao tao tién si chuyén nganh Dia ki thuat duoc bat dau rat sém tai trudng Pai hoc Thuy loi
(cdch day khoang 30 ndm). Cho dén nay d3 dao tao tdng céng 16 tién si, 15 khod thac si. Cac dé tai nghién
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ctru sinh da dang, bao gém ca céc nghién ctru ly thuyét va nghién clru irng dung thuc té. nhu nghién clru giai
phap bdo vé mai ddc, gidi phdp xt ly nén dat yéu, x6i ngdm va gidi phap céng nghé x& ly thdm... Cac dé tai
nghién clru tién s thwdng gan véi cac dé tai nghién ciru khoa hoc.

Chuwong trinh dao tao trinh dd thac si cé khdi lwgng 45 tin chi duwoc xay dung theo dinh hwdng nghién
ctru va/hodc theo dinh hudng rng dung. Hoc vién duoc trang bi cac kién thirc ndng cao vé co hoc dat, co
hoc da va chuyén sau vé nén mong cho cdng trinh. V&i chuong trinh dao tao theo dinh hudng nghién ciru:
Hoc vién hoc tap trung toan bo thoi gian tai Trudng. V&i chuwong trinh dao tao theo dinh hudng ng dung:
Hoc vién hoc tap trung tai Trudng hodc hoc mét phan tai dia phwong. Trong trwdng hop can thiét, ddi vdi
chuwong trinh d3o tao thac si theo dinh huéng rng dung, Nha trwdng cé thé té chirc ddo tao mot phan
chuwong trinh & cdc don vi ngoai trudrng. Nhu vady mét phan truong trinh dao tao thac st cd thé thuc hién tai
dia phwong. Bang cach nay, s& tao diéu kién t&t vé thoi gian cho cac hoc vién cé thé vira cong tac vira hoc
tap.

Hoc vién va nghién ctru sinh nganh dia ky thuat dwoc thye hanh cac thi nghiém chuyén sdu co hoc dat
nhu thi nghiém nén 3 truc, thi nghiém doéng, cac thi nghiém mo hinh trong phong va hién trwong.

Hinh 8. Nghién ctru sinh bdo vé ludn dn tién sT (hinh trdi); héi déng béo vé ludn vén thac sT (hinh phai).

Cong tac nghién ciru khoa hoc va chuyén giao cdng nghé

Vé nghién ctru khoa hoc, bé mén da chi nhiém va thuc hién nhiéu dé tai nghién ciru khoa hoc cap co sé,
cap bd, cdp nha nuwdc. Dc biét trong nhitng nam gan day, sé luvgng sinh vién dau vao nganh xay dwng néi
chung va chuyén nganh dia k{ thuat ndi riéng cé phan suy gidm. B6 mén d3 va dang tdng cuwdng cong tac
nghién cru khoa hoc. Céc dé tai nghién ctru vé Iinh vure dia k§ thuat ngay cang tang cd vé quy mé va sé luong.
Mot s6 hudng dé tai nghién ctru chinh:

e Cdac nghién ctru ly thuyét vé phwong phap tinh 8n dinh mai ddc, ly thuyét dé tin cdy trong thiét ké dia k§
thuat

e Nghién clru vé vat liéu trong dia ki thuat: vat liéu dat da cho cong trinh dap, vai dia k{ thuat

Cac giai phdp va cdng nghé xt ly nén dat yéu

X6i ngam nén dé va céc bién phap x& ly

Co hoc dat khéng b3o hoa

DPong dat trong dia ki thuat va cic dac tinh dong hoc cta dat.

Céac bién phdp gia cd va bao vé mai déc

Tai bién trugt 1& dat, nguy co truot 1& va thiét 1ap hé théng quan trac cdnh bdo sém.
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K&t qua nghién clru cla nhiéu dé tai dwoc dénh gia tét, cd tinh &ng dung thyc té cao. B6 mon d3 cé 05
bang sang ché& vé giai phap kj thuat 4p dung trong dia k{ thuat va xay dung, c6 nhiéu cong b6 khoa hoc trong
nwdc va quéc té.

Bé&n canh cac dé tai nghién clru, cc thanh vién bé moén Dia k§ thuat con tham gia xay dwng tiéu chuln
nganh: tiéu chuin thiét k& nén céc cong trinh thuy céng, tiéu chuin, tiéu chuan thi nghiém tham hién trudng.
Ngoai ra, cac thanh vién bé mdn tham gia cdc cong tac tu van, khdo sat va thiét ké cic cong trinh du an.

Hinh 9. Thi nghiém mé hinh vat ly khoan phut xi ly thdm tai béi thuc tép danh riéng cho nganh Dja ky
thudt (hinh trdi); thiét bi do dac két néi tw ddng thi nghiém mé hinh (hinh phdi)

Hinh 10. Thi nghiém hép cdt c& Idn xdc dinh d6 bén khdng cdt cua tai hién trurong vat liéu dé (hinh trdi);
tram quan trdc cénh bdo truot I8 tai Tinh Tuc-Cao Bdng do bé mén Bja ki thudt Idp dét (hinh phdi).

Cac hoat ddong ho'p tac trong nwdc va qudc té

B6 mon Dia ki thuat cling ddy manh hop tac véi cac don vi nghién clru gido duc trong nwdc va nudc ngoai.
Thudng xuyén té chirc va tham gia cac cudc hoi thao trao déi chuyén mén hoc thuat. Tham gia hgp tac
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nghién ctru va thuc hién dy an vai qudc té. B mon Dia k§ thuat cé mdi quan hé hop tac véi nhiéu don vi, to
chirc trong nwdc va quéc té. Cac don vi hgp tac trong nudc gdm céc trudng dai hoc nhu trudng Dai hoc xay
dung, Trwong Pai hoc Bach Khoa Ha Noi, Bach Khoa Pa ndng, Bach khoa TP H6 Chi Minh, Trwdng Pai hoc
Giao théng Van tai, Trudng Pai hoc Kién tric Ha Néi, Hoc vién K§ thuat quan sy, Pai hoc Mé-Dia chét ...; céc
vién: Vién Khoa hoc thay lgi Viét Nam, Vién Dia chat-Vién Han I1dm Khoa hoc va Céng nghé Viét Nam, Vién
khoa hoc dia chat va khodng san-Bd Tai nguyén méi trwdng, Vién Khoa hoc Cong nghé Xay dung-Bo xay dung,
Vién Dia k§ thuat-Lién hiép cac hdi Khoa hoc Ky thuat Viét Nam... va cdc cdng ty nhw Cong ty tw van xdy dung
thiay loi 1, cdng ty tw van xay dung thay dién...

Vé hop tac Qudc té€, bd mén dia k§ thuat va nha trudng cé hop tac vdi cac truong dai hoc: Trudng Dai
hoc cong nghé Delft Ha Lan, Dai hoc ky thuat Freiberg, Dai hoc cong nghé Munich-birc, Dai hoc Gunma-Nhat
ban, Pai hoc Kyoto Nhat ban, Pai hoc Teikyo Heisei Nhat Ban, Pai hoc Thamasat-Thai Lan, Pai hoc Chiang
Mai Thai Lan, Dai hoc Nanyang —Singapore, Vién Dai hoc Skatchawan-Canada... cung tham gia giang day, hop
tac thuc hién dé tai nghién ctru khoa hoc va san xuét.

Bén canh cong tac chuyén mon, giang vién va sinh vién nganh dia kj thuit con cé cac hoat déng ngoai khoa,
giao luu gitra thay va tro.

banh gia chung

Cé thé thay nganh dia ky thuat tai trwdng Pai hoc Thuy lgi dugc dao tao twong ddi s&m so vdi cac trudng
dai hoc khac. Chuong trinh dao tao duoc thiét ké chat ch@ vé chuyén mdn, diéu kién co s& vat chat va trang
thiét bj thi nghiém phuc vu hoc tap va nghién clru rat tét, d6i ngli giang vién manh va tdm huyét. Trong
nhirng nam gan day, chuong trinh d3o tao d3 c6 nhirng diéu chinh vé cd ndi dung va thoi lwong phu hop véi
xu thé& va nhu ciu cta x3a hdi va ngudi hoc. Cong tac nghién ctru khoa hoc nganh cang dwoc ddy manh. Viéc
hoc tap va nghién clru duoc két hop, tang cwong kha nang lién hé gitra ly thuyét va thuc tién. Co thé ndi, Pai
hoc Thuy lgi 1a mot dia chi t6t cho hoc tap va nghién cru nganh dia kj thuat.

Hinh 11. Hoi thdo quéc té vé truot I& dét do trirong Bai hoc Thuy lgi té chire (hinh trdi); Gidng vién b6
mén tham gia hop tdc hwdng dén thue tép cho sinh vién nwdc ngodi nganh dia ky thudt (hinh phdi).
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Hinh 12. Mét hinh énh thi vi vé sinh vién chuyén nganh Bja ky thudt va cdng trinh ngém. Nickname trén
do cdu thi déu la cdc thudt ngit ddc trung cho chuyén nganh (hinh trdi); tép thé cdc thé hé giang vién va
cdn bé giang day thdm nha cua nha bdc hoc Lé Quy Pén (hinh phai).
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Cong nghé Jet grouting nghiéng duwang kinh 1&n iBDJ cho x& ly nén
dat bén dudi cac cong trinh hién hiru
iBDJ (inclined BDJ) technology for improving the ground under existing structures

Nguyén Tién Diing, Nguyén Bao Hoang
Ban R&D, FECON Corp., E-mail: ntdung@fecon.com.vn

D6 Ngoc Phong,
Phong ky thudt, FECON RAITO, E-mail: phongdn@fecon.com.vn

GIO1 THIEU

Cong nghé phut vira dudng kinh 1dn, Big Diameter Jet (BDJ) grouting, vé nguyén ly |a phuong phap Jet
grouting ba pha st dung 4p suat cwc cao dé phun vat liéu tao coc xi mang dat dudng kinh 1&n, cd thé 1én tdi
5.5 m. Phuwong phdp nay duoc phét trién va ap dung réng rai & Nhat Ban trong hon mét thap ky (Kawasaki
et al. 2009, Kihara et al. 2013, Takahashi et al. 2013). Hién nay, phuong phap nay dang dwoc ap dung tai Viét
Nam tlr nam 2015 dudi sy hop tac cla tap doan FECON va Cong ty RAITO KOGYO.

Tai cac khu vire nha ga s6 10 va s6 11 thudc dy an tuyén tau dién ngdm Metro line sé 3 Ha Noi, phuong
phdp BDJ dugc dp dung dé gia c6 dat tai cac diém “Break-in” (diém tién vao cla mdy TBM) va “Break-out”
(diém di ra cila may TBM) tai cdc nha ga. Mot s& toa nha hién hitu cla dan ndm ngay phia trén cac diém
Break-in va Break-out nay khién viéc thi cong coc BDJ thang dirng truyén thong 1a khong thé thuc hién duorc.
Vi vay, yéu cau dat ra phai cé duwoc mét phuong phap thi cong phu hop dé ddm bao khdng anh huwdng dén
céc cong trinh hién hiru cla ngwdi dan. Tl bai todn thuc té€ nay, giadi phap coc BDJ nghiéng (inclined BDJ hay
iBDJ) dwoc dé xuat thir nghiém dé kiém tra tinh kha thi thuc té. Hinh 1 dudi day md ta nguyén ly cdia phuwong
phdp iBDJ tao khdi gia c6 bén dudi mot sé tdoa nha hién hiru.
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Hinh 1. Thi cong coc iBDJ bén duwdi cong trinh hién hitu
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B4o cdo nay trinh bay dy an thi cdng th&r nghiém coc iBDJ trén tuyén Metroline No. 3, nhdn manh dén k§
thuat thi cong va thi nghiém dam bao chat lvong coc. Ngoai ra,bai bao cling trinh bay ngan gon thong tin vé
goi du an sdp thi cong thuc té trén tuyén Metro line s6 3, Ha Noi.

THI CONG THU NGHIEM iBD)J
Thi cdng khoan phut khéi gia c6

Dy &n thir nghiém iBDJ dugc ti€n hanh tai khu vure thi cdng nha ga s6 12 thudc dy dn Metro line s& 3 Ha
Noi (Kirimura et al. 2020). Vung th* nghiém gia c6 nam trong |&p cat chit bdo hoa nuwéc & dd sdu 35 m,
tuong ng véi d6 sau tdi da cla khu vure can gia cé thuc té. Khdi gia cé thir nghiém cé hinh 1ap phuong véi
kich thuwéc mbi canh 3.0 m (Hinh 2a), cdu tao nén tir 14 tru khoan nghiéng. Hinh 2b thé hién mat cat vuéng
gbc vai cac khoi try.
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Hinh 3. So d6 cat doc khu vurc gia c6: (Trai) Mt cat b-b; (Phai) Mat cat c-c
S8 lwong coc duoc thi cdng thir nghiém thuc té 13 10, it hon 4 coc so thiét ké ban dau dé rut ngan thoi
gian thi cong. Cac thong sé thi cdng duoc thong ké & Bang 1. Cac coc iBDJ th&r nghiém duworc thi cong vdi goc
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nghiéng tir 39 d6 dén 45 d6 vdi téng chiéu dai khoan trung binh 13 49 m (Hinh 3). Cac coc iBDJ cé duwdng kinh
la 1.6 m va c¢6 chiéu dai dao dong trong khoang 3 t&i 5 m tuy vi tri (Hinh 3). Théng sd chi tiét cla céc coc
duoc thong ké trong Bang 2. Hinh 4 thé hién cdng tac khoan tai hién truong.

Bang 1. Thdng sb thi cdng thr nghiém iBDJ

Loai vita W/C T§ trong vira Toc do phut | Ap lwc phut | T8cdo ratcan | Téc do quay
' (L/kg) ' (L/phat) (MPa) (phat/m) (rpm)
Vita xi mang | 750/750 1.52 190 40 10 >4
Bang 2. Théng s6 cac coc thi nghiém
ol Goc khoan Chiéu dai khoan Chiéu dai coc
SO hiéu .
(°) (m) (m)
A-1 45 49.60 4.80
A-2 43 49.65 5.30
A-3 41 48.94 4.70
B-2 43 49.13 5.30
B-3 41 48.63 4.90
B-4 39 47.58 3.80
C-2 43 49.65 3.07
C-3 41 48.94 3.05
D-3 41 48.63 4.90
D-4 39 47.58 3.80
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Hinh 5. So d6 khoan 18y mau

Kiém tra chat lwong coc

Sau khi thi cdng 21 ngay, cong tac I8y mau I8i va céc thi nghiém hién trudng d3 dwoc thuc hién. Viéc 18y mau
duoc thue hién bang mat 16 khoan thang dirng c6 d6 sau 34.59 m (Hinh 5) va doan mau duoc lay cé tdng do
dai la 2 m (Hinh 6). K&t qua khoan 16i cho th&y gia tri TCR (Total core recovery) dat 88 dén 90% (Bang 3).
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Hinh 5. L&i khoan tai hién trwong: (Trai) Phan mau trén; (Phai) phan mau dudi

Bang 3. K&t qua khoan 18i tai hién trudong

Cao d6 (m) Chiéu sau khoan (m) TCR (%)

M3t dat 6.35

Phan m3u trén -26.24t0 -27.24 33.59 88

Phan mAiu dudi -27.24t0 -28.24 34.59 90

Bang 4. K&t qua thi nghiém UCS va thi nghiém tham
H6 khoan  Tudim3u  UCS (qu) He 56 tham (kia) He >0 tham\(kﬁeld)
trong phong hién trudng
day MPa m/s m/s
Cc3 35 6.76 0.96 x 10 0.78 x 108

K&t qud thi nghiém nén 1 truc n& héng (qu) va hé s6 tham trong phong (kiab) va hién trudng (krield) duoc
thdng ké trong Bang 4. Cac két qua vé chat lwvgng mau déu dat yéu cau ddi véi dy an, cu thé: TCR > 85%, qu
>2MPavak<1.0x107 m/s.

CAI TIEN KY THUAT

Cai tién dau phun

Phuong phap phut thdng ap luc cao sinh ra mot lwgng bun nhat dinh trao nguoc Ién mat dat (Hinh 7.) Lwong
bun du nay dwoc thu gom va d6 thai & noi cho phép.

Returning sludge

with Air
\ O
o o—(lo o
O
O
O
O_o
of &
O
\ »

Jet: Cement slurry with Air

Hinh 7. Nguyén ly dong bun trao nguoc khi khoan thang dirng
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h \)/? with Air with Air e ————
< - Ground settlement
¢ ‘ \

®500 /o
P.”\i

Jet: Cement slurry
with Air

Hinh 8. So @6 hdi lwu bun trong cdng tac Jet grouting nghiéng s dung phuong phép phun thang ding
vudng goc vai truc 16 khoan

Khi dau phut (monitor) truyén thdng (tia phut vuéng gbc véi can khoan) dwoc s&r dung, mot lugng bun
khoan tron véi khi s& hinh thanh va ndm lai trong coc nhu minh hoa trong hinh 8. Vung bun khoan va khi nay
c6 cudng do rat yéu, cd thé gy sut Iin nén dat va cong trinh bén trén. Vi vay can phai cé bién phap khic
phuc nhugc diém nay. Ti yéu cau thuc té nay, cac ky sw RFU d3 cai tién dau phut, tao nén mét hudng phut
chéch xuéng 450 so véi phwong ndm ngang. Nguyén ly va minh hoa cho céi tién nay dwoc thé hién trong
Hinh 9.

K&t qua cla viéc diéu chinh nay la khi géc nghiéng nhd hon 45 d6, vat liéu phun vira khdng s& khéng phun
cao hon vj tri voi phun va han ché viéc hon hop bun khi bi & dong lai (Hinh 10).

&

4 ¢
ing |8
; :

Jet grout
monito

N
o

|
|

i /
I Jet: Cement slurry
Hinh 9. Thiét bi dau phut d3 dugc cai tién Hinh 10. Dong bun héi sau cai tién

6ng vach dinh huéng

Do viéc khoan nghiéng khién cho thanh 16 khoan thi€u én dinh va dé sap hon so véi viéc khoan thang
dirng, cong tac 13p dat 6ng vach dinh hwdng can duoc thue hién dé giadi quyét van dé nay. U'u diém cla viéc
su dung 8ng véch 1a ngdn cho thanh 16 khoan khéng bi sap va tao diéu kién thuan Igi cho viéc thu hoi dong
bun tré 1én mat dat. Khi thi cdng, can khoan dugc dua vao trong éng vach dinh huéng. Do dwong kinh cla
can khoan 1a 103 mm nén dudng kinh cla 8ng véch dinh hudng duoc sir dung 1a 220 mm dé dam bao cé du
khéng gian dwa dong bun trd |én mat dat (Hinh 11).
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Guide casing
@220mm

Grouting rod
?102mm

. ' ."".-“' _’:‘ V B! .
Hinh 11. S dung éng vach dinh hudng khi khoan phut nghiéng

DU’ AN TRIEN KHAI THI CONG COC iBDJ TAI GA 10 VA GA 11, ML s& 3 Ha Noi

Du &n tuyén dudng sat do thi Nhdn — Ga Ha Noi (Metro line s6 3) do Ban Quan ly Pudng sat do thj Ha Noi
(UBND Thanh phé Ha N&i) lam Chd dau tw. Tuyén cd tong chiéu dai 12.5 Km trong d6 doan di trén cao 8.5
Km va doan dingdm 4.5 Km (Hinh 12). Toan tuyén di qua 12 nha ga, bao gbm 8 ga trén cao (Nhén, Minh Khai,
Phu Dién, Cau Dién, Lé Pirc Tho, Dai hoc Quéc gia Ha Noi, Chua Ha, Cau Gidy) va 4 ga ngam (Kim M3, Cat
Linh, Van Miéu, ga Ha N&i), trong d6 cé 2 ga két néi trung chuyén. Trong d6, doan di ngdm s& duwoc thi cong
dao ham bang cdng nghé thi cdng ham bang TBM.

Céng nghé BDJ d3 va dang duoc thi cong gia c6 nén dat tai cac diém “Break-in”, “Break-out” va day nha
ga (bottom plug) nhu thé hién trong Hinh 12. Téng khéi lwvong cac coc BDJ 1a 22,270 m véi hdu hét duong
kinh D = 2700 mm. Sau khi th&r nghiém thanh céng nhu trinh bay & trén, phuwong phéap iBDJ duwgc chap thuan
trién khai thyc t& (ndm 2023) tai cac diém “break-in” va “break-out” trén tuyén TBM s& 1 (Track 1) tai ga s6
10 va 11, noi cé mot s6 toa nha hién hitu ndm trén diém vao ra ctia TBM . Tong khoi lwong cac coc iBDJ duorc
théng ké trong Bang 5.

Bang 5. Khéi lwgng va théng sd coc iBDJ tai du an metro line 3

Khu vuec gia cd SO lugng Pudng | Téng chiéu dai | DO nghiéng (vs | DO sau gia ¢ du
coc kinh coc thiét ké phuong ngang) kién
(m) (m) (m)
L6i vao ga s6 10 97 1.6 711.2 730 -4mdén-15m
LGi ra ga s6 10 128 1.6 862.0 450 - 840 -4mdén-14m
L6i vao gas6 11 157 1.6 1286.1 47° -4mdén-14m
L6iragasé 11 120 1.6 864.5 63° -5mdén-15m
Téng 502 3777.1
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Hinh 12. Doan ngdm tuyén ML 3 va cac khu viyc gia cd bdi BDJ

KET LUAN

Codng nghé phut vita dwdng kinh 1&n (BDJ) 1a mét cong nghé tién tién va da dugc dp dung gia c6 nén tai
mot s6 cdng trinh I&n cha Vietnam. Cong nghé nay duwoc &ng dung thi cdng gia c6 nén tai cac diém “break-
in” (noi may TBM bat dau khoan vao tir nha ga), “Break-out” (noi mdy TBM két thic va di ra nha ga) va day
nha ga doc theo doan ngadm cuia tuyén Metro Line sé 3, Ha N&i. Tai mot s& diém “Break-in” va “Break-out”tai
ga s6 10 va 11,c6ng nghé BDJ khoan phut dirng khéng thé thuce hién duoc do cé cac toa nha hién hitu nam
phia trén cac diém can gia c6. Trong diéu kién nay, cac ki sw FECON RAITO d3 nghién ctru va thir nghiém
khoan phut nghiéng tao coc iBDJ (inclined BDJ). Bai bao nay trinh bay ngdn gon dy 4n th&r nghiém khoan
phut coc iBDJ tai ga s6 12. M6t s6 théng tin nhdn manh trong bai bdo bao gém: khdi gia c6 va chi tiét cac coc
nghiéng, cdng tac khoan I8i va thi nghiém cuwong d6 16i mau, mot sd cai tién k§ thuat nham dam bao chat
lvgng coc. Tl két qua th&r nghiém thanh céng cho thay iBDJ 13 phuong phap hitu dung phu hop cho muc tiéu
x& ly nén bén dudi cac cong trinh hién hitu. Dy an thir nghiém cling nhu khéi luvgng trién khai thuc té tai
Metro Line s6 3 s& 1a kinh nghiém quy gid dé chinh phuc nhiéu du 4n khé trong tuong lai.

LO1 CAM ON

Cdc tac gia tran trong gri |61 cdm on dén cac k§ suw va tap thé cha RAITO va FECON d3 cho phép sl dung céc
thong tin va hinh dnh vé BDJ va iBDJdé cac téch giad cd thé hoan thién bai béo.
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Kinh nghiém thi cdng ctr van thép ki€u mi trong diéu kién dia chat dat
sét cing
Experience in construction of HAT type steel sheet piles in very stiff clay

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

L& Thanh Tuén
Céng ty ¢ phén cbéng trinh ngdm Fecon. Email: tuanlt2@fecon.com.vn

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

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

Tém tat: Hién nay, ctr van thép kiéu mii d3 bat dau duoc st dung trong mot s& dy an xay dwng nén méng
cac cdng trinh nhu tudng chéng tham clia cdng ngan man, twdng chan tam thoi cho thi cong cdng dan nudc,
tram bom,... tai Viét Nam. V&i do bén, kha ndng tiét kiém so v&i cac san pham cung loai, cing kha ndng chan
dat, chan nwdc tét nén ching thudng dugc st dung & nhitng noi cé dia chat yéu, phirc tap. Tuy nhién, véi
nhitng cong trinh cé diéu kién dia chat cing (I6p sét cirng, d4 phong hda,...) khi dp dung san pham cir van
thép ki€u mdi, cé bé rdng I&n (900mm so v&i 400mm cla clr Larsen thong thuwdng), d3 gdy ra nhirng ban
khodn nhat dinh cho cdc don vi chd dau tu, nha thau thi cong trong cdng tac lwa chon bién phdp ciling nhu
may mdc thi cdng phu hop. Vi vay, bai viét nay chia sé kinh nghiém thi cong clr van thép kiéu Mii (ng dung
vao hang muc tudong chan, thdng qua mot du an thuc té trong diéu kién dia chat gip |op dat sét cirng c6 chi
s6 xuyén tiéu chuan SPT N> 30.

Twr khéa: Cir van thép ki€u M{; tuong chan; dat sét cirng; x6i nudc; SPT.

Abstract: Currently, Hat type steel sheet piles have been applied in a number of foundation projects such as
water stop structures of water gates, retaining wall of water culvert and pump station, etc. in Vietnam. With
durability, savings compared to similar products, and good ability to block soil and water, they are often
used in areas with weak and complex geology. However, with hard geological conditions (hard clay layer,
weathered rock,...) when applying hat-type steel sheet pile products, which have larger width (900mm
compared to 400mm of Larsen piles), has caused certain concern for investors and contractors in choosing
appropriate construction methods and machinery. Therefore, this article shares the experience of driving
Hat-type steel sheet piles applied to retaining walls, through a case study with hard clay layer having
standard penetration index SPT N > 30.

Keywords: Hat type Steel Sheet Pile; retaining wall; stiff clay; water jet; SPT.

Gidi thiéu clr van thép kiéu mii
Clr vén thép kiéu thong thuong (kiéu chir U) va clr van thép kiéu mi dugc thé hién trong Hinh 1.
Clr van thép kiéu chitr U phd bién trén thj trwdng hién nay 1a clr Larsen IV ¢6 chiéu réng la 400 (mm). Tai
ndi cta clr van thép loai nay la doi xirng trai - phai nén yéu cau thi cdng céc cay ctr luan phién ddo chiéu nhau.
Trong khi d6, clr van thép kiéu mii c6 chiéu rong 1a 900 (mm), do vay, khi tinh trén mét vudng tudng ctr,
néu st dung clr van thép ki€u mii ¢ thé gidm sd luwgng cdy clr, gidm thoi gian thi cdng déng va nhé cir. Ngoai
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ra, truc trung hoa cuta tuwdng cr mi khéng di qua cac tai néi, diéu nay lam tang kha ndng chiu tai cla twong
cr mii (do khéng can xét dén hé sb triét gidm tai khda — Bang 2) so vdi tudng cr ki€u chit U théng thudng
(Hinh 2).

R

Hinh 1. Clr vén thép kiéu U (bén trai) va
ctr van thép kiéu Mii (bén phai)

Hinh 2. So hoa clr van thép kiéu U va kiéu M

Pac tinh ky thuat clr van thép kiéu Mii

Ctr van thép kiéu mi thuong dugce sit dung lam twdng chan tam thdi hodc vinh clru. Clr van thép kiéu mii cé
4 loai (Hinh 3) véi cac dic trung mit cat dugc thé hién trong Bang 1, dugc lwa chon tuy thudc vao cac diéu
kién thiét k& nhu chiéu cao clia twdng chan va diéu kién dia chat.

NS-SP-10H ~ NsS-SP-2sH 1 Bang 1. Dic trwng mat cat ctr van thép kiéu Mii
;—‘;l / A ' -
,_ - i . Kh
4 NN 8§ / \ Mémen | Modun Iu’dr?l
T Phan loai | quantinh | matcat | 7 ffl
(cm?*/m) | (cm3/m) (kg/m?)
NS-SP-45H NS-SP-50H g/m
7 T 3 7 ) ' NS-SP-10H 10,500 902 96
/ \ % / 4 NS-SP-25H 24,400 1,610 126
o) . . 1%:_.;:*“ ” G NS-SP-45H 45,000 2,450 163
- : NS-SP-50H 51,100 2,760 186

Hinh 3. Cac loai ctr van thép kiéu Mii

Bién phap thi cong clr van thép kiéu mii

Hién nay, phwong phép thi cdng clr van thép bang bua rung (Hinh 4) va phuong phap ép tinh (Hinh 5) 13 hai
bién phdap thi cdng phd bién. Ngoai ra, khi ha clr vao nén dat cirng, cé thé sir dung két hop védi voi phun tia
nudc ap luc (xdi nuéce) (Hinh 6) hodc may khoan dan.

U'u diém clr van thép kiéu mii

Clr van thép kiéu mii c6 hai wu diém néi bat nhuw dudi day:

e Clr kiu mii 6 chidu réng 900 mm (so vd&i bé réng 400mm cua cir Larsen IV théng thudng), do dé néu ap
dung ctr van thép kiéu mili cé thé gidm s6 luwgng clr va rat ngan thai gian thi cong déng ké.

e Cu kiBu mii khéng can tinh dén hé s6 triét giam khi thiét k&. Vay nén, cir kiu mii wdc tinh cé thé giam
khoi lwgng thép va thai gian thi cdng so véi clr Larsen IV théng thuwdng nhu so sanh trong Bang 2.
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SEiiRannninnan

Hinh 4. Thi cong Hinh 5. Thi céng Hinh 6. Bién phap
bang bda rung bing may ép tinh x6i nwéc

Bang 2. So sanh gitra ctr kiéu U (Larsen 1V) va clr kiu M{ NS- SP-25H™3

Tiéu chi Clr kiéu U (SP-1V) Clr kiéu M (NS-SP-25H)
! , .
3
Hinh dang - n
i ]

n ., 38,600 cm*/m 24,400 cm?*/m

M6 men quan tinh x. T . x. T .
(moi 1mét dai tudng clr) (moi 1mét dai tudng clr)

Hé s& triét giam tai khéa ™! 0.45 1.0
M6 men quan tinh thuc té 17,370 cm3/m < 24,400 cm*/m
M& dun mat cat 2,270 cm3/m 1,610 cm3/m
Hé s& triét giam tai khéa ™! 0.6 1.0
M& dun mit cat thuc té 1,362 cm3/m < 1,610 cm3/m
Khdi lwong don vi trén 100 mét dai

R s Ay 190 k 2 (1009 > 126k 2 (669
twong ctr (ty 1é) g/m*(100%) g/m* (66%)

n AY n 1 7 N .
50 luong clr trén 100 mét dai 250 cir (100%) > 111 cir (45%)
tudng clr (ty 1)
Thaoi gian thi cong tinh toan cho R .
TN N 14 1009 > 9 659

100 mét dai twong clr 2 ngay (100%) ngay (65%)

“1Cir vdn thép tiéu chudn ky thudt — TCVN 9860 — 2013

2 Tiéu chuén dinh murc chi phi Nhét Ban (Churong 6. Thi céng hang muc tam 2021)

3Pdy la két quad tir ddnh gid vé cdc sén phdm cda Tap doan thép Nippon. Tép dodn thép Nippon khéng chju
trdch nhiém vé két qué cua viéc st dung théng tin nay.

Thong tin dy an
Dy an ap dung ctr van thép kiéu mii cho twdng chan tam |a Nhiét dién Viing Ang 2 (thj xa Ky Anh, tinh Ha
Tinh). K&t cau tudng chan tam st dung ctr mii cé chiéu dai 9m, chiéu sdu hé dao 6.5m tinh tir cao dd dinh
clr van thép. Cn c vao bao cdo khao sat dia chat, phan |&n chiéu dai clr van thép (L = 6.5m) nam trong 1&p
dat sét rat cirng s6 08, chi s6 SPT cua I&p dat tai mii clr ~ 30 (bda) (Hinh 7).
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SPT (blows)
oo o oo
2.500M oFNSI®
o0 4—L L 111
r
e A T I’g Lop 6B
B | " 4p o | sétitdéo
: &
CU Ns-5P-25H 5T CU NS-SP-25H T60 - 13
L= L=9M Lép08 g It
2 15
Sétritcimg 7 80 N
B *28
R w100 |
i ?SU
-12.0~ #31
#29

-14.0-

Théng sb chi tiét cha Idp dat sét rat cirng s6 08 tham khao Bang 3 duwdi day:

Bang 3. Thdng s6 |&p dat sét sd 08

Hinh 7. So hoa diéu kién dia chat khu vuc thi cdng clr van thép

poamty | MO 1 Gisihan | Gisihan | Gocma | CUOME e
y . Lo n lvgng thé , , X do luc Chi s6 no
Lép dat Mo ta nhién , chay déo sat trong ]
(%) tich (%) (%) (d0) dinh (Cs)
(T/m3) ' (kPa)
08 setrat 15 2.07 28.1 164 | 24%7 36.1 0.005
cirng

Bién phap thi cong

BUa rung st dung PCF-400 gin v&i mdy co s& |a mdy dao Hitachi Ex450LC-5, cé lwc rung t6i da 1a 50 tan; May

bom 4p lwe nwdc st dung cé ma hiéu SJ 300E, véi ap luc nudc bom 15 (MPa). Hai dau voi nwdce sé duoc gan

vao miii va nam phia trong bung ctr, 4p luc nwdc sé dugce duy tri trong sudt qud trinh thi cong. Cu thé, dé

day nhanh tién do, don vi thi cdng tién hanh thi cong theo trinh tw nhu dudi day:

e B1: S dung mot cay clr (goi 1a cay cr mdi) cé gan voi nwdc dp luc tai mii ctr, ti€n hanh déng clr dén cao
do thiét ké;

e B2: RUt cAy cr mOi l1én khdi mat dat;

e B3: Lap lai budc (1) va (2) & nhirng vi tri dong cir ti€p theo (khodng 5 vi tri lién tiép);

e B4: Thicdng ctr vao nhirng vi tri da thi cong cay clr moi;

e B5: Lap lai quy trinh trén cho dén khi thi céng xong.

Ghi nhan thyc té tai du an, khi thi cdng clr thir, khdng s&r dung bién phap xd6i nwdc, clr van thép kiéu mii
va clr Larsen IV déu dirng & vi tri cdch cao do thiét ké 3m, cho thady vdi bién phdp bua rung théng thudng,
khdng thé thi cong ctr vao 1&p dat cé chi sd SPT ~ 30. Sau khi ap dung bién phap xdi nudc, cé thé thi cdng clr
dén cao do thiét k&, t6c dd déng clr ghi nhan duoc khodng 10 phat cho mot cay cir da duwgc xoi nuwdec.
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MOT SO HINH ANH HIEN TRUONG THI CONG

AT & < i XY -
Hinh 10. Cap nuwdc cho may bom ap luc Hinh 11. Mot phia hang cir mii da thi cOng xong

Loi két

Thuyc t& cho dén nay, trong qua trinh thi cdng clr van thép ndi chung va ctr van thép kiéu mii néi riéng, d6i
vai diéu kién dia chat cing, viéc dua ra bién phap thi cdng clr van thép (may thi cong, thiét bi phu tro, trinh
tw thi cong,...) van chl y&u dwa vao kinh nghiém cla cac don vi thi cong. Mac du, viéc 4p dung cac bién phap
phu trg nhu may xdi nwdc ap luc, khoan dan,... d3 dwoc dé cap dén trong mot s& cudn sé tay thi cong, tuy
nhién, van chi dirng lai & mirc tham khao, chwa mang tinh phé bién, dai tra. Didu nay s& gay khé khan khong
chi cho cdng téc thi cdng tai hién trwdng, ma con dnh hudng dén céc cdng tac ban dau nhu thiét ké bién
phap thi cong, 1ap dy toan chi phi, du tru may mdc,...Do d6, thdng qua du an cling nhu bai viét nay, mong
rang nhitng két cau, san phdm mdi wu viét nhu clr van thép kiéu mii s& dugc phd bién rong rii trong céc
cong trinh xay dung tai Viét Nam, tir d6, cé thém nhiéu nhirng théng tin, kinh nghiém tich Ity dé gép phan
hudéng dén phat trién bén virng, hién dai nganh xay dung.

Tiéu chuan tham khao

TCVN 9860:2013 K&t cau clr van thép trong cdng trinh giao thdng - Yéu cau thiét ké
TCVN 9685:2013 Cir van thép can néng

TCVN 9686:2013 Clr van thép can néng han dugc
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Cong nghé dam rung sau x& Iy nén mong cong trinh tai Viét Nam
Ground Improvement by Deep Vibro Technique In Vietham

Cao Van Nghia

Céng Ty TNHH Nén Mdng KELLER Viét Nam. E-mail: nghia.cao @keller.com.vn

Gidi thiéu

X ly nén dat yéu thuwdng 13 mot trong nhirng cdng tc phai lam trong xay dwng ndi chung va nhitng dy én
céng nghiép va ha tang ndi riéng. Viéc Iwa chon phwong phap x{r ly nén dat yéu thi tuy tirng loai hinh du én,
yéu cau k§ thuat cling nhu du todn kinh phi cho phép va tién d6 mong mudn dé quyét dinh. Mot trong nhirng
yéu td ki thuat can quan tam tdi lua chon phwong phéap x{ ly la tai trong céng trinh, tiéu chi lun cho phép
cung vdi hé s6 6n yéu cau cla cdng trinh. Thdng thuwdng & Viét Nam céc phwong phap x& ly truyén thdng
nhu PVD két hgp gia tai trudc hodc/va bom hat chan khdng dugc ngudi ki su nghi téi dau tién néu céng
trinh cé yéu cau x&r ly nén dat yéu. Tuy nhién, phuvong phap nay thudng cé nhirng gidi han dp dung nhat
dinh nhu tai trong thuong nhd, can thoi gian chd 1Un c6 két dai va phu thudc kha nhiéu vao nguén vat liéu
cat |1ap va gia tai. Nhitng ndm gan day, cac cdng nghé mai trong x&r ly nén dat yéu da dwogc ap dung, trong
dd c6 thé ké tdi cac cdng nghé nhu Trdn xi mang dat, Bom vira 4p luc hay cong nghé Dam rung sau, dé giai
quyét bai toan dia k§ thuat trong x(r ly nén dat yéu nham khac phuc nhitng han ché clia phuong phdp truyén
théng.

Trong bai nay, tac gia xin gidi thiéu vé cdng nghé Dam rung sdu (Deep Vibro Technique) trong dia kj thuat
nén méng cdng trinh cling nhitng cong trinh tiéu biéu d3 thyc hién trong khodng hon 1 thap ky vira qua tai
Viét Nam.

Dam rung sau la cong nghé duoc phat minh tir nhitng ndm 1930s bdi Johann Keller & Cong hoa lién bang
Dlrc, cdng nghé nay dp dung nang luvgng rung ddng (dynamic energy) tir thiét bi Dam rung sau (Deep Vibrator)
vao xt ly nén dat yéu. Tuy theo loai dat nén can x& ly ma c6 nhirng cach x& ly khdc nhau. Trong d6, déi véi
nén cat roi thi cé thé dam chidt bang cdng nghé dam rung sau — thudng goi 1a Vibro-Compaction hay Pam
cat, hodc d6i vai nén dat sét yéu thi cong nghé dam rung cd thé thi cong tao coc vat liéu rdi trong nén sét
yéu — Thudng goi 1a Vibro Stone Column hay Coc d4 dam rung sau.

Ky thuat dam cat — Vibro Compaction (VC)

Ky thuat dam cat (VC) la mot ki thuat cai thién dat gidp tdng méat dé cda cat hodc cac loai dat roi. Ky thuat
nay kha hiéu qua vdi dat roi cé lugng tinh thé thap hon 10%. Nguyén ly co ban cta ki thudt dam nay la cac
hat clia dat cat dugc sap x&p lai thanh mdt cau tric day hon théng qua ap dung kj thuat rung dong. Diéu
nay dwoc minh hoa trong Hinh 1.

Before

Hinh 1. Nguyén ly co ban cia Pam cét
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Qua trinh dam cét bao gbm viéc st dung dam rung sau véi luc ly tdm tir 30 dén 70 tan két hop vdi phun
nuwdc ap lwc. Su két hop gitra lwe rung va nudce dp luc cao gay ra hién twong 16ng hod clia dat xung quanh
dam rung, gilip qua trinh xuyén xudng dé dang hon. Khi dat dén d6 sau yéu cau, ap suat nwdc duoc giam va
dam rung gilr tai d6 sdu x& ly trong 1 khodng thoi gian dinh tredce roi dwoc kéo 1én theo cac budc ndng dinh
trwdc dé nén chdt nén cat, qua trinh nay I3p lai d& dam chit nén tir ddy Ién dén bé mat. Thdng qua chuyén
déng rung ngang cla dam rung, dat xung quanh dam rung sé trai qua su rung I&n dé ép cac hat dat sdp xép
lai thanh mét cau tric day hon. Qué trinh nay dwoc minh hoa trong Hinh 2
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Hinh 2. So d6 qua trinh dam cat

Céc lgi ich dia k§ thuat sau day cé thé dat dugc véi dam cat
e Caithién d6 chat cla I&p dat nén dé giam dé lun
e (Cdithién gdéc ndi ma sat cla I&p dat nén dé tang kha nang chiu tai.
e Dam chat nén cét roi dé giam thiéu nguy co hda 1dng.

COC DA DAM RUNG - Vibro Stone Column (VSC)

Coc da dam rung (VSC) 1a ky thuat cai tao dat nham gia c6 nén dat bang cach chén mot cot vat liéu roi duoc
dam chat vao dat nén va cung cip dudng thodt nudc dé ddy nhanh qué trinh ¢ két cliia dat nén xung quanh.
Céng nghé nay s dung thiét bi dAm rung siu (deep vibrator) dé thi cong tao ra cac coc da dugc nén chat
v@i duwdng kinh va d6 sau yéu cau cling nhu lam d3c I&p dat xung quanh (vi du: dat dang hat) & gilra cac cot.
Thiét bi ddm rung sau thudng cé luc ly tdm tir 13 dén 16 tdn dugc dp dung trong cdng nghé nay.

S dung coc da dam rung cé thé dat dugc nhirng loi ich dia ky thuat sau:

e (Cdithién d6 clrng cla lop dat nén dé gidm dé lun

e Caithién cuong d6 khang cat clia I6p dat nén dé tang kha ndng chiju tai

e Nén dat dang hat r&i dé gidam thiéu kha nang hoa long

e D3y nhanh qué trinh thoat nudc va c6 két cia nén dat yéu.
Qua trinh thi cdng bao gdm viéc dwa may vao vi tri, nap vat liéu (da) va nén chit bang may rung. K&t qua tao
ra nén dat hon hop gdm coc da va dat nén nham cai thién kha ndng chiju tai va cac dic tinh nén ltn. Qua
trinh thi cong dugc minh hoa trong Hinh 3.
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Hinh 3. Qui trinh thi céng Coc d4 dam rung sau

MOT SO CONG TRINH TIEU BIEU & VIET NAM
Duv an loc héa dau Nghi Son, Thanh Héa

Tai dy 4n Nha mdy loc hda dau Nghi Son, cac bon chira dau bang thép cé dwong kinh 1én téi 89m va cao 20m
d3 duoc dp dung cong nghé Coc da dam rung trong gia c6 nén mdéng thay cho phuong dn méng coc truyén
théng. Nha mdy da dugc dua vao van hanh ndm 2017. M6 hinh x& Iy nén cho bén dau I&n nhat cé duong
kinh 89m dwoc thé hién trong Hinh 4 va dat nén hién hitru dwgc mé ta trong Bang 1.

Tank $89m

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Stone Columns

Depth below GL

1 2 3 &4 5 & 7 8 9 10 31 12 13 14 15 16 17T 18 19 20 21 22 23 4 25 M 27 ™ 29

CPT Number along tank circumference

Hinh 4. M3t cat dia chat dién hinh tai bon dau dudng kinh 89m

Bang 1. Thong s6 nén dat

T Loai dat DO sdu (m) Chisé SPT gc (MPa)
1 Sét nlra cirng - clrng 0-3 2-18 03-12
2 Cat roi — chat 3-9 6—41 3-25
3 Sét déo — nlra clrng 9-18 1-9 0.4-2
3a Cat chat vira — chat 13-15 10-50 4-30
4 Sét clng - réat cing 18 -32 15-36 1-4
5 Sét cirng 32-50 10-20 -

6 Cat chat vira — chat 38-50 9-35 -

7 Sét rat cing 42 - 60 > 40 -
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Giai phap thiét ké gia c6 nén vdi Coc d4 dam rung dwoc ap dung cho 12 bén dau cé duwdng kinh 1&n. Céc
thong s6 va tai trong thiét k& clia cac bon dwoc tém tat trong Bang 2.

Bang 2: Budong kinh bén chira va tai trong thiét ké

STT  Puongkinh (m) Chiéu cao (m) Taitrong thiét k& (kPa)
Bo6n 1 24.0 14.0 200
B6n 2 24.0 14.0 200
B6n 3 30.6 19.3 200
B6n 4 36.6 20.0 200
B6n 5 45.7 15.0 200
B6n 6 89.0 19.9 200
Boén 7 89.0 19.9 200
Bén 8 89.0 19.9 200
B6n 9 89.0 19.9 200
B6n 10 89.0 19.9 200
Bon 11 89.0 19.9 200
Bbn 12 89.0 19.9 200

Yéu cau vé bién dang cta bén dau theo Tiéu chudn clda nganh dau khi duwoc dp dung trong du &n thé hién
trong Bang 3.
Bang 3: Yéu cau trong thiét k€ méng bén

buong Do Iun cho Chénh lin cho phép

kinh phép tai mép

bén (m) maéng (mm) Tam - Chu vi Po
mép nghiéng

> 25 300 D/300 | 13mm per 10m D/200

10-25 150 D/300 | 13mm per 10m D/200

<10 50 D/300 | 13mm per 10m D/200

M3t bang bé tri VSC cho bon dau dudng kinh 89m dién hinh dugc minh hoa trong Hinh 5.
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Hinh 5. B6 tri coc da dam rung dudi bdn dau dudong kinh 89m

Thir nghiém nuwdc tinh (hydrotest) dé kiém soat chat lvgng cho ca phan mong va than bon dugc thuc hién
bang cach d6 day nuéc vao bon va theo tiéu chudn API 650. Thir nghiém nay cé thé kiém tra sy lam viéc cla
bdn chat I6ng qua viéc do do lun cla canh bdn. Hinh 6 thé hién so sanh gilta do lUn theo tinh toan thiét k&
v@i d6 lun xac dinh qua thir nghiém nudc tinh.

Edge Settlement vs Angle
0 e e e e —
I G A
E f ;
E
= -100
]
-
E 0
£
3
W =200
&
) i % i
= -250
' x i H
_x
= CPT1-9 | CPT 10-19 JJ cer20.25, Ep‘?‘is-a
ﬁ =300 - -
0 30 60 90 120 150 180 210 240 270 300 330 360
Angle (°)

+25% height +50% height &-75% height

-=-100% height (@ 100% hold - 1 day —~(@} 100% hold - 3 days

+Design Prediction

Hinh 6. K&t qua do lun trong qua trinh th& nghiém nuwdc tinh so vdi tinh toédn thiét ké

K&t qua cho thay, d6 lin mép bdn do dwoc thap hon so vai tinh todn thiét k€, dwoc thé hién trong Hinh 6.
Xu huéng clia dudng cong do 1Un gitra tinh toan thiét ké va quan trac [ hoan toan giéng nhau. D6 1Un theo
tinh toan thiét k& I&n hon dd un trong thir nghiém nuwdc tinh cé thé do chiéu cao cla nudc thir khoang
18,53m, twong duong vdi 182kPa, trong khi tai trong sir dung trong tinh toan thiét k& 1 200 kPa, diéu nay
da duoc trinh bay trong bai bao (Selvaganesh va cong su, 2017).
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B3i ché tao PTSC, Dv an Bién Pong 1, Viing Tau

Viéc m& rong mét xuwdng ché tao dau khi tai thanh phé Viing Tau, mién nam Viét Nam doi hdi mat b3i rong
va du stre chiu tai dé phuc vu cho mdt mdy cau dich vu hang ndng véi tai trong hoat dong |én dén 500kPa tac
déng 1én nén b3i. Hinh 7 cho thdy may cau hang nang dang lam viéc trén mat dat d3 dwoc x ly.

/
hanh

e

~

Hinh 7. Can truc hang nang trong qua trinh van
Diéu kién dat tai khu vuc nén dién hinh 13 1&p sdi san va cat min day tir 1,3 dén 2,4m; ti€p dén la I&p sét rat
mém cé bé day thay doi tir 8 dén 12m, bén dudi 1dp sét rat mém nay la I&p sét pha trang théi cing. Lop

dudi cung la cat rat cht vdi séi, dugc thé hién trong Bang 4.

Bang 4. M6 ta dia chat céc Iop dat

Depth (m) Soil Type SPT
Do sau Loai dat (Blows/30cm)
0-0.6 Crusher run/ Séi da

0.6-1.5 | Loose Fine sand/ Cat 2-4
min roi

1.5-2.5 | Claycrust/ Lép vd 2-4
dat sét

2.5-13.5 | Clay/ bat sét 1-2

13.5-52 | Sandy clay/ D4t sét 5-21

pha cat
> 52 Sand with gravel/ Cat > 50
V@i soi

Cac tiéu chi thuc hién dwoc thong qua cho du an nay dugc trinh bay trong Bang 5.
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Bang 5. Tiéu chi thiét ké nang cip nén bai

Criteria/ Tiéu chi Acceptance Criteria/
Tiéu chi chdp nhan

Allowable Bearing Capacity / Kha > 500kPa
nang chiu lyc cho phép

Immediate settlement / D6 lUn < 100mm
tire thoi
Long term primary settlement / <250mm

Do 1un so bd lau dai

Coc d4 dam rung (VSC) duoc dp dung trong du &n nay. Coc da dai dugc thiét ké dé giam dé Iin va ting kha
nang chiu tai trong khi coc da ngan duoc thiét ké dé tang cwong kha ndng chiju tai. Mat cat ngang dién hinh
cla so d6 x&r ly nhu Hinh 8

:
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i

&l
)
{

otum—

Hinh 8. M3t cat ngang dién hinh cla phuong an xtr ly dé xuat

Thir nghiém chju tai trén tam thép dai I&n (ban nén) vai kich thuwdc tuong ty nhu banh xich mdy cau (1,5m
X 11,5m) dugc nén dén 600kPa (1.2 [an tai lam viéc I&n nhat). DEé tai trong tac dung Ién ban nén déng déu
hon, ban nén dwoc gia c¢6 bang dam thép va tai trong duoc tac dung bang 4 kich. D& lin do dwoc trong qua
trinh th{r tai tinh & 500kPa 13 ~59mm va & 600kPa 13 ~98mm. Két qua dwoc thé hién trong Hinh 9.

Strip Plate Bearing Load Test on Stone Column

Load, kPa

0 100 200 300 400 500 600 700
0

20
40
60

so‘\’“\‘ i

100

Settlement, mm

120

Hinh 9. K&t qua kiém tra tai tinh
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Kho chira quang — Khu lién hop gang thép Hoéa Phap, Dung Quat, Quang Ngai

Khu lién hop nha mdy gang thép Hoa Phat Dung Quat da dwoc xay dwng vao ndm 2017 va hoan thanh vao
gitta ndm 2019 tai tinh Quang Ngai, Viét Nam. La mot phan cta khu lién hgp, bai chira nguyén liéu rong 20ha
vdi mai che bang thép d3 dwoc xay dung. B3i tap két nguyén liéu bao gdbm bai tap két than, bai trén quing
sat va bai tap két sat vién vdi chiéu cao tdi da cla kho hang 1a 14m. Mt cat dién hinh cla b3i chira dugc thé
hién trong Hinh 10. B3i d3 hoan thién duoc thé hién trong Hinh 11.

D = 1

_ ]
Hinh 10. M3t cit ngang dién hinh b3i ch(ra

Hinh 11. Bai chira trong qua trinh hoan thién sau
Xt ly nén bang Cong nghé dam rung sau

Diéu kién nén dat trong bai chira bao gdm cat rdi /cat bét day tir 12 m - 18 m vdi thi nghiém CPT gid tri qc =
5,0 - 18 MPa va tiép theo |a dat sét mém day 2,0 - 6,0 m vd&i gid tri gc = 0,4 - 0,8 MPa. Vung cat rat chat duogc
xac dinh & mot s6 vj tri cuc bd. Mat cat |&p dat nén dién hinh du 4n nay duoc thé hién trong Hinh 12.

B3i kho dugrc thiét ké dé chira quing sat va sat vién cao 14m cé trong lwgng don vij 1a 24kN/m3. D6 1un té&i
da cho phép cua bai chra Ia 400mm.

BH28  CPT102 CPT 101 CPT.100 CPT 99

l l l l l Distance (m)

0 20 40 60 80 100 120 140 160 180 200 220 2
4

)
L Loose to Dense SAND,

qgc =~5MPa - 10MPa

Loose silty SAND, qc
=~5MPa

Dense SAND, qc = 15 -
20MPa, N~29- 36 it

soft CLAY, qc = 0.4 -
0.5MPa, N~0 -4

Level, m RL

Firm CLAY,qc=1-
4MPa, N~8 - 15

M.Stiff CLAY to Hard
CLAY

0 10 20 0 10 20 0 10 20 0 10 20 qc({MPa)

Hinh 12. M3t cat dja chat dién hinh
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Bién phap xt ly nén dwoc dp dung cho du an nay 13 két hgp dam chat cat & |dp cat trén mat va coc da dam
rung & |&p dat sét mém. Mat cat ngang dién hinh thé hién so do x{r ly dwoc thé hién trong Hinh 13.

39m

Borad Pile

Wibro Compaction - 8

Stone Colimng

Hinh 13. So d6 x{ ly cai tao nén

Thi nghiém nén nén ving réng 6m X 12m d3 duoc thye hién dé kiém tra bién dang nén sau x{ ly. Ap lyc t6i
da trong thi nghiém 1a 160 kPa hodc khoang 4.400 tan tai trong duwoc chon trong thi nghiém, clng vdi sl
dung nhitng tdm thép lam ban nén. P& khdng lam cong ban nén thi nhitng tam thép duwoc gia cudng thém
bang cach st dung dam chit | bang thép. Thiét bi quan trac duogc 13p dit trong thi nghiém géom: Po chuyén
vi ngang sau (inclinometer), cdm bién 4p suat dat (load pressure cell) va lin mat (gauges) . B tri thi nghiém
thir tai tinh dwoc thé hién trong Hinh 14.

= ) 27 — 28mm
£ | e
£ — =)
E —
g1 — = 21— 23mm
o
E 10
: J:;;F:::‘W
@ |

0 |

07-01-19
12-01-19
17-01-19
22.01-19
27-01-19
01-02-19
06-02-19
11-02-19
16-02-19

= 1{1) ==1(Z) ==1{3) —=1({4} — Prediction

Hinh 14. Thi nghiém tai tinh Hinh 15. Dy doan IUn so véi két qua quan trac

So sanh d6 lun du dodn bang phuong phap Priebe va dd lin theo ddi trong thi nghiém tai tinh cho két qua
duoc hién thi trong Hinh 15. K&t qua do chuyén vi ngang thé hién trong Hinh 16.
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Hinh 16. Két qua do bién dang ngang (Inclinometer)

K&t qua thi nghiém cho thay rang doé IUn tinh todn I&n hon so véi dd 1Un trong thi nghiém. Su khac biét 1a
khoadng 20%. Bién dang ngang trong quan trac inclinometer nam trong khoang 1 — 3mm. Ty |é giita d6 lin va
chuyén déng ngang |1a khodng 7. K&t luan rang, cong tac x ly nén d3 dat muc tiéu kiém soat dé lan va bién
dang cla nén va két cau méng. Thuc t& van hanh kho chira tir 2019 téi nay cho thay rang nén bai kho chira
quang duwoc x& ly bang cdng nghé dam rung lam viéc 6n dinh va ddm bao t6t cac tiéu chi ban dau vé bién
dang va 6n dinh nén va két cdu mong.
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Ké dat gia co dia k{ thuat dé khdc phuc hw héng do ddng dat tai
Quéc 16 4, Pai Trung

Geosynthetic Reinforced Soil Embankment for Earthquake Rehabilitation on National
Highway No. 4, Taichung

Clark Chu
ACE. E-mail: clark.chu@geoace.co

Nam & ranh gidi ciia mang A-Au va mang Philippines, Dai Loan 1a noi ¢ 51 doan dt gdy. Sw xuat hién thuong
xuyén cua cac tran dong dat doc theo cdc doan dit gdy nay giy ra méi de doa dang ké dén tinh mang va tai
san. Mét vi du dédng chd y 1a trdn dong dat Chi-chi ndm 1999, gay ra béi doan dit gdy Chelungpu & mién
trung Dai Loan. Tran dong dat kinh hoang nay d3 khién khoang 14.000 thuong vong va gy sap dé cta hon
100.000 ngdi nha. Poan dit gdy Chelungpu trai dai tir bac xuéng nam doc theo chan dbi phia déng cda luwu
vuc Dai Trung.

BGi canh

Du 4n m& rdng Quéc 16 4 phai khdc phuc doan dirt gdy Chelungpu tai cac tram tir 23k + 242 dén 23k + 410.
Tran dong dat Chi-chi gy sat bé mat 85 km, vdi do dich chuyén thang dirng 4-5m va dich chuyén ngang 2,5-
5m. Do d6, cong tredng xay dung trai qua nhirng thay ddi dia hinh bé mat dang ké va thay ddi d6 cao tir 300
dén 450 mét. Mai doc phia tdy nam gan lach Wuniulan, trong khi phia déng cé d6 déc cao véi nhiéu manh
v, han ché khong gian xay dung. Cao d6 thiét ké cha phan ké khac nhau l1én dén 20 mét so vdi mat dat do
yéu cau can chinh. K&t ciu giit |a rat quan trong ddi vdi an toan ké. Khdo sat hién trudng cho thay tinh chat
ky thuat kém trong céc thanh tao dia chat néng cha dat phi sa va s6i. Nén da bén dudi bao gobm dé phién,
dda bun cét, cac 1&p sa thach va da phién xen k& vai cac vt nirt cat lién quan dén doan dirt gdy Chelungpu,
dan dén cuong d6 khéi dd yéu.

s o s

Hinh 1. Ké bé tong cét thép hu hdng do dirt gdy Chelungpu (Chiang et al., 2022)
70


mailto:clark.chu@geoace.co

Ban Tin Hol * VSSMGE Bulletin

Fault Inlluence 2one

[

o "

BOIM) |

”

LEGEND
- - Colluvium
Ninvum

»

EEE
3
£

Hinh 2. Phan dia chat cGa khu vic (Sinotech Engineering Consultants, Ltd., 2017)

Giai phap
Cac giai phap céng trinh dia ky thuat truyén théng cho cac vung dirt gdy bao gém:
1. Méng hodc két ciu cirng
2. K&t cau chan dang implant
3. Dap vat liéu cé tinh déo

Cac yéu td dnh huwdng dén su 6n dinh va an toan téng thé cla du an bao gdm khodng cach thi cong hep,
nén dap cao, bién dang chénh léch dang ké do chuyén dong clia doan dirt gdy va nhu cau slra chita thiét hai
mang tinh cap bach. Xem xét cac diéu kién tai du an nay va nguyén tac thiét ké& kiém soat thiét hai do dong
dat - khéng bi hu hai déi v&i tran dong dat nhé, co thé sira chita ddi vdi tran déng dat trung binh va khéng
bi sup d6 d&i v&i tran dong dat manh — don vi thiét ké d3 chon két cu dat gia ¢ bang ludi dia ki thuat téng
hop (GRS) dé xay dwng cong trinh ké dai 168 mét. Mai déc dirng gan Lach Wuniulan d3 giai quyét dwoc van
dé vé khdng gian thi céng han ché. Hon nita, thiét ké GRS cho phép tai st dung vat liéu dao tlr dwdng ham
Fengyuan s6 3 gan dd, giam viéc van chuyén vat liéu dat va cac chi phi lién quan. Cach tiép can nay phu hop
V@i trong tam cla dy an 13 bdo ton ndng lugng, giam phat thai carbon va phat trién bén virng.

Phan tich va thiét ké ké GRS

Phan tich 6n dinh

Phan tich én dinh tinh cda ké GRS wu tién 6n dinh bén ngoai trong cac diéu kién khac nhau, bao gébm cac
diéu kién binh thuwong, dia chan va bdo. Cac yéu t6 nhu truot, 1at, va kha nang chiu luc dugc xem xét. Chuong
trinh SLIDE 6.0 duoc st dung dé phan tich 6n dinh mai déc téng thé bang phuong phap can bang gidi han.
Phan tich d6 én dinh bén trong xac minh cuwdng do kéo va kéo nhé cla lwdi dia ky thuat. So d6 thiét ké, cau
tao k&, chiéu dai va khoang cdch ngam hiéu qua cuta luéi dia ky thuat dwoc xdc dinh dua trén nhitng phan
tich nay. Cac hé s8 dia chan dé phan tich dong tuan theo cac huwéng dan duwoc néu trong "Quy tac thiét ké

71



s Ban Tin Hoi « VSSMGE Bulletin

dia chan cho cac cau trén dudng cao t6c" do MOTC ban hanh (2018). Mai ddp khan cap ciling dwoc xem xét
dé gidi quyét nirt v& bé mat do chuyén dong dit gdy, vai trong luvgng cla né dugc tinh todn dé dam bao an
toan cho nén dap.

Bang 1. K&t qua phan tich 8n dinh ké GRS trong diéu kién déng dat.

Diéu kién phan tich Hé s6 an toan
Truot 1.21
Lat 3.71
On dinh 3 n3 i
[1 in 5 Kha nang chiju 1.8
Bén ngoai lwe
On d;rlh tong 1.42
thé
2 C O ké 1.84 (min.
Gndinh | s |
bén trong nh% g 59.8 (min.)

Thiét ké va thi cdng ciu tric GRS

Do cac dac tinh ki thuat kém, ké GRS can duoc tang cwdng kha nang chiu luc. D€ dat dugc diéu nay, can
loai bd I&p dat phu sa ndng yéu va thay thé bang nén GRS. Hinh 4 mé ta vi tri cla cac ludi dia k§ thuat 150
kN/m theo kiéu dan chéo. Hai l&p ludi dia k§ thuat dwoc dat vudng goc véi hudng duwdng cao tée vdi khoang
cidch 0,6m theo chiéu doc, trong khi mét 1dp bé sung dugc dat song song véi hudng dudng cao tdc véi
khodng cach 0,3m. V4t liéu san 1ap cho nén GRS dugc nén chat dén it nhat 95%. Nén GRS duoc thay thé kéo
dai khodng 140m chiéu dai va dat d6 siu tir 3 dén 5m, cham t&i tang soi hodc da goc cd dac tinh ky thuat
tot. Trong Hinh 5, thiét ké ké GRS cé ty |é doc 13 1:0,2 (doc:ngang) do han ché vé khéng gian. N6 dugc chia
thanh ba tang cao 5m véi chidu rong Ui vao 1a 1,5m. Cach bé tri ludi dia k§ thuat duoc thiét ké can than, vdi
khodng cach doc 1a 0,3m cho tang thap nhat va 0,5m cho hai tang cao hon con lai. Chiéu dai ngam cla cac
lwdi dia ki thudt, tir I&p duwdi 1én 1dp trén, 1an lwot 1a 20m, 18,8m va 17m.

Geogrid laid in the warp direction (parall 1o the highway direction)
---------- Geogrid laid in the weft direction (perpendicular to the highway direction)

Hinh 3. C4u tao thiét k& cia mdng GRS (Sinotech Engineering Consultants, Ltd., 2017)

DE ting cuwong kha nang thodt nwdc, bao vé chdng tham va mua Ién, mdi tang cla ké GRS déu ¢ vat lidu
tham day 0,5m va cac dng thoat nuéc HDPE & ddy. Bao dia ki thuat, chira hat gidng, phan bdn va dat hiru
co, dugc st dung bao quanh phia ngoai ludi dia ki thuat, thic day su phat trién cla tham thuc vat va nang
cao tinh thAm my cho cdng trinh. Bdo vé mai ddc lién ké va bao ton b& cla Lach Wuniulan dat dugc thdong
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qua cau tric gitt cd dinh bang coc hd tro. Cac coc duwdng kinh 1,5m duoc bé tri sat nhau ddm bao d6 6n dinh,
trong khi mai déc phia trén dap &ng dugc do ddc 1:2,5 (doc: ngang), dugc bao phi bdi cdc ddm bé tdng c6t
thép. Cac neo tai trudc ndng 40 tdn duwoc bd sung, bd tri cdch nhau 2,5m theo hudng X va Y, bdo vé b ke
trwdc cac diéu kién khac nhau, bao gdm mua bdo va dong dat, dap rng moi yéu cau vé an toan.

N\
I \Qx
'-\._\_\{:?H&u N
o T
85450
’_::’ - GRS, Hi=5m@0.5m
- - Shale Sy
/ GRS, H=8.5m@0.3m
/ / /N @1smPiegam
/ S,
/ y 85450 “ i
p y Shuie Anermation of
) . © 55.85h
. / / £ -

Hinh 4. So d6 thiét ké ké GRS (Sinotech Engineering Consultants, Ltd., 2017)

Két luin

Su an toan cla cac két cau bj anh hudng rat nhiéu bdi chuyén dong dirt gdy. Bat ch3p nhitng han ché vé
ky thuat, cong trinh nay nhat thiét phai di qua doan dit gdy Chelungpu. Sau khi danh gia cic bién phap doi
phé khac nhau, k& GRS ndi 1én nhu mét gidi phap phu hop nhat. Cac can nhac va phan tich ky ludng vé an
toan da dwoc ti€n hanh, véi nhitng diém chinh dwoc tom tat dwdi day:

1. D& cai thién kha nang chiju lyc va do 6n dinh, ké GRS yéu cau thay thé I&p dat nén yéu bang nén GRS. Giai
phap nay cling cd tac dung han ché sy dich chuyén cta vung dit gay.

2. Cac phan tich tinh va dong cta ké GRS chirng minh tinh 8n dinh cla né trong cac diéu kién khic nhau, dép
(rng tat c3 cac yéu cau vé an toan. Tuy nhién, cdc nghién clru bé sung dugc khuyén nghi dé xem xét cac
co ché chi tiét cha két cau GRS lién quan dén chuyén cla vung dit gdy.

3. C4c phuong phéap 6n dinh mai déc khac nhau da duoc st dung dé dam bao an toan cho mai déc 1an cén
d6i véi nén dap GRS. Nhitng phuwong phdp nay cung cap kha ndng bdo vé toan dién cho co s& lan can.

4. Vi dia diém nam gan mot cong trinh xay dwng duwdng ham, thiét ké ké GRS cho phép tai s dung mot sé
lwong dang ké vat liéu dao tir dudng ham. Cach ti€p can nay gilip giam chi phi lién quan dén viéc xtr ly cac
vat liéu dat du thira, phu hop véi cac nguyén tic bao ton ning lugng, giam phat thai carbon va phat trién
bén virng.
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GOC QUOC TE

VSSMGE tham gia vao du an Heritage Time Capsule cua ISSMGE

The Heritage Time Capsule (HTC) Project - Vietham

Phung Dirc Long
Chd tich Hbi Co hoc dét va Bia kyj thudt Céng trinh Viét Nam. E-mail: phung.long@gmail.com

Cac doc giad cua trang Web chinh thirc ciia Hoi Co hoc dat va Dia ky thudt Céng trinh Viét Nam s& bd 1& mét
hoat dong quan trong cGia Hi néu chua doc mdt chuyén muc mdi trén trang web vai tiéu dé: “TIME CAPSULE
PROJECT VIETNAM”. Time Capsule c6 thé hiéu |a vién nang thdi gian. Dy an Heritage Time Capsule (HTC)
dwoc Hoi Co hoc dat va Dia ki thuat Cong trinh thé gidi (ISSMGE) khé&i ddng vao ndm 2020 nham ndm bat
cac van dé trong qud kh, hién tai va twong lai trong thuc tién Dia ki thuat Xay dung thé gidi.

5 VSSMGE 101caece:

GIOITHIEU ©  TINTUC ~  SUKIEN v

TIME CAPSULE PROJECT - VIETNAM

1'§

A AR
History & Conferences & Geotechnical
Congresses Seminars Firms

Vé co ban, dy &n nay |a tap hop sw déng gbp clha cac cd nhan va cdc nhdm chuyén mén vé Dia ky thuat,
bao gdm cac Hoi thanh vién cac qudc gia, cac tiéu ban ki thuat TC (Technical Committee) va cdc nhdm chuyén
mon khéac thudc Héi Co hoc dat va Dia k§ thuat Qudc té (ISSMGE). Nhirng déng gép nay bao gém lich str, sy
phat trién va thanh tuu Dia ky thuat & cac quéc gia hodc khu vire. Nhitng déng gép nay duoc thu thap bat
d3u tir ndm 2020 dén nay va nham muc dich tao duwng lich st ctia ISSMGE va khang dinh muc tiéu hién tai
cla ISSMGE la gi. Du an duoc thiét 1ap véi muc tiéu ky vong s& hitu ich cho cac thé hé cidc nha khoa hoc va
ky sw dia ky thuat hién tai va twong lai, da théng tin trén trang web ISSMGE, https://www.issmge.org/the-
society/time-capsule/time-capsule.

Tham gia vao dy an nay, Hoi Co hoc dat va Dia ky thuat Viét Nam (VSSMGE) d3 tap hgp mot nhdm chuyén
gia trong Hoi viét vé céc sy kién, hoat dong, thanh twu cla Hoi vdi céc chd dé:

e Lich s va Pai hdi cia VSSMGE,

e Cac Hoi nghi va Hoi thdo khoa hoc qudc té quan trong cta Hoi,

e Thanh tyu nghién cttu va irng dung trong linh vire Dia ki thuat tai Viét Nam,
o (Cac cong ty dia ky thuat hoat dong tai Viét Nam.

Toan bd céc théng tin dwoc viét bang tiéng Anh, va duogc trinh bay trén trang web cla Hoi vdi tiéu dé:
“TIME CAPSULE PROJECT VIETNAM”, xem tai link https://vssmge.org/time-capsule-project-vssmge/.
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Cac thong tin hién tai ma&i bao gdbm 4 chu dé chinh trén day, con nhiéu chi dé nita s& duoc cip nhat, bé
xung tiép dé tao nén cai nhin tong thé vé VSSMGE. Ban chap hanh VSSMGE kéu goi toan thé héi vién tham
gia vao hoat déng nay va viét b6 xung vé lich sk, truyén thdng va cac thanh tyu cla Hai.

Dudi day la nhédm cac chuyén gia da tham gia thyuc hién du an nay cda VSSMGE:

e Dr. Phung Duc Long, VSSMGE, Hanoi

e Dr. Ho Duc An, FECON Corporation, Hanoi

e Dr. Bo Berggren, Linkoping, Sweden

e Dr. Nguyen Thanh Chi, Haskoning DHV, HCM City

e Dr. Nguyen Anh Dung, VSSMGE, Hanoi

e Dr. Nguyen Tien Dung, FECON Corporation, Hanoi

e Dr. Pham Huy Giao, Petro Vietnam University, Vung Tau

e Dr. Le Viet Hung, Technical University Berlin, Berlin

e Dr. Nguyen Viet Hung, CTV Ingenierie Vietnam Co Ltd, Hanoi

e Dr. Nguyen Thanh, University of Technology Sydney

e Dr. Vu Anh Tuan, Le Quy Don Technical University, Hanoi

e Dr. Nguyen Quang Tuan, Thuyloi University, Hanoi

e Dr. Le Dinh Viet, BK Simotec, Da Nang

N&i dung chi tiét da duoc thye hién ctia dy an TIME CAPSULE PROJECT VIETNAM gém:

1. (Lich str va cac Dai hoi), trong dé cé cac bai:
> Lich s& ngan gon cla Hoi va cac ky Dai hoi (VSSMGE Short History and Congresses)
> Sy gilp d& to I&n cha Thuy Dién (Big helps from Sweden)

2. (Cac Hoi nghi va Hoi thao khoa hoc quéc té quan trong clia Hoi) trong
dd ¢ cac bai gidi thiéu vé cac hdi nghi, hdi thdo quéc té 1dn tai Viét Nam do VSSMGE t8 chirc hodc déng
td chirc:

VIETNAMESE GEOTECHNICAL DAY, Hanoi, June 2010

GEOTEC HANOI 2011, Hanoi, October 2011

GEOTEC HANOI 2013, Hanoi, November 2013

NAG2015, Hanoi, August 2015

GEOTEC HANOI 2016, Hanoi, November 2016

SVEN HANSBO LECTURE

NAG2018, Ho Chi Minh City, March 2018

GEOTEC HANOI 2019, Hanoi, November 2019

3. (Nghién ctru va (rng dung), trong dé cé cac bai gidi thiéu vé mot s6 thanh tuwu cla
Viét Nam trong linh vwc BKT:

Viét Nam — Tién phong trong viéc s&r dung xi mang lam chat két dinh gia cd nén

Cac cong trinh ha tang hodc céng trinh néi bat vé dia k§ thuat & Viét Nam

Thiét k€ mdéng tuabin gid trén bo & Viét Nam

Cong tac quan trac tai Viét Nam

Nang lwgng gid & Viét Nam va vai tro cla ki suw dia k§ thuat

4. (Cac cong ty DKT), gidi thiéu vé mot s6 tap doan va cong ty tiéu biéu tai Viét Nam
trong linh vyc DKT

Trong twong lai, HOi hy vong s& cé thém nhiéu bai ddng gép cha cac ban déng nghiép, vdi ky vong 1a lich
str cla Hoi dugc nghiém tdc xay dung lai két ndi cac thé hé trong qua khi, hién tai va tuong lai, dung vadi
muc dich va tiéu chi cta Hoi CHD & DPCT Thé gidi ISSMGE.

VVVVVVVY

YVVVYVY
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Ho6i thdo qudc té 1an 4 vé ha tang giao thdong va phat trién bén virng
(TISDIC 2023) — Phan 1

4th International Conference on Transport Infrastructure and Sustainable Development -
TISDIC 2023 — Part 1

D6 Hitu Dao & Phan Hoang Nam
Khoa Xdy duwng Céu Pudng, Tredng Pai hoc Bdch Khoa, DBai hoc Ba Néng. E-mail: dhdao@dut.udn.vn

Ngay 26/8/2023, tai Toa nha Trung tam Hanh chinh Thanh phé Da Nang (24 Tran Phu, quan Hai Chau, thanh
ph6 Da Nang) d3 dién ra Hoi thao khoa hoc qudc té [an 4 vé Ha tang giao thong va phat trién bén vitrng (The
4th International Conference on Transport Infrastructure and Sustainable Development - TISDIC 2023). Chudi
hoi thdo dugc sang |ap bdi Khoa Xay dwng Cau duwdng tir ndm 2013 va d3 trdi qua 3 1an t6 chirc vao cac nam
2013, 2016 va 2019. Hoi thao 1an 4, véi quy mé I&n hon nhiéu, dwoc t6 chire bdi Trwdng Dai hoc Bach khoa
— Dai hoc Pa Nang va Téng hdi Xay dung Viét Nam, dong thoi cé su phdi hop t6 chirc cla Vién kj thuat va
cdng nghé Thapar (An D) va Hiép hoi ki su xay dung Nhat Ban (JSCE) va S& Giao thdng Van thanh phé Da
Nang.

‘_p

Hinh 1. Cdc dai biéu tham dw Hoi thdo TISDIC 2023 tai Phién khai mac

Tham dy Hoi thao cé dng Lé Quang Nam - Phé chil tich UBND Thanh phé Da Nang, TS. Dang Viét Diing -
Cha tich Téng hoi Xay dung Viét Nam, PGS.TS. Nguy&n Hong Hai - Phé hiéu trudng Nha trueong (Cha tich Hoi
nghi), GS. Rafat Siddique - Vién Ky thuat va Cong nghé Thapar, An Do (d8ng Chu tich H&i nghi), PGS. TS. Phan
Cao Tho - Hiéu trudng Truong Dai hoc Sw pham K thuat - Pai hoc Pa Nang.

Hoi thao d3 thu hut gan 300 dai biéu |a cac khoa khoa hoc, cac chuyén gia, cac doanh nghiép hang dau
trong Iinh vire xay dwng va giao thdng véi hon 130 dién gid dén tir 17 qudc gia, trong dé 8 dién gia chinh 13
cac gido suw dau nganh trén thé gidi trong Iinh vye xay dwng va 10 dién gia khach moi, cung véi sy tham gia
cla 20 nha tai tro trong d6 cé 3 nha tai tro Kim Cuwong |a Sika Hitu han Viét Nam, Quy D8i mdi sang tao
Vingroup (VinIF) va Céng ty TNHH Khai Phat Loc.

Phat biéu tai Hoi thao, PGS.TS Nguyén Hong Hai — Pho Hiéu trudng Nha truong da nong nhiét chao mirng
quy vi dai biéu dén tham dy Héi thao va bay td hy vong Hoi thao TISDIC 2023 s& tao cau ndi dé cac nha
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nghién ctru, nha khoa hoc va cac doanh nghiép cung nhau hop tac va gidi quyét cac van dé thach thirc lién
quan dén van dé ha tang giao thdng va phat trién bén vitng trong twong lai. Bén canh d6, PGS.TS. Nguyén
H6ng Hai cling nhan manh tdm quan trong cla viéc té chirc cac hoi thao, héi nghi trong sy phat trién cla
Nha trudng va kéu goi sy hop tac cta ban bé qudc té trong nghién ciru khoa hoc.

Dai dién Téng hoi Xay dwng Viét Nam — TS. Dang Viét Diing, Cha tich Téng héi cho biét, Hdi thdo TISDIC
lan nay tré thanh mot dién dan trao d6i gitta cdc nha khoa hoc, doanh nghiép trong linh virc xay dung, cac
nha quan ly hwdng tdi muc tiéu ing dung cong nghé sé trong phat trién xanh va bén virng cho ha tang giao
théng trong bdi cdnh bién d6i khi hau ngay cang cwc doan.

Hinh 2. PGS.TS. Nguyén Héng Héi — Phd hiéu Hinh 3. TS. Bdng Viét Diing — Chd tich Téng hdi Xay
trudng truoing Pai hoc Bdach Khoa phdt biéu duwng Viét Nam — don vi déng té chirc phdt biéu

V@i quy mo rat lén, Hoi thdo d3 dén nhan 211 tém tat va 142 bai bdo toan van cla cac tac gia téi tir 17
quéc gia. Ky yéu Hoi thdo d3 duoc xuat ban trén IOP Conference Series: Materials Science and Engineering
trong danh muc WoS. Trong 2 ngay Hdi thao, 4 phién chinh va 20 phién bdo cdo tai cic tiéu ban d3 duoc td
chirc mét cach chuyén nghiép, tip trung vao cac chu dé chuyén siu cla céc linh vuec: ki thut két ciu va cong
trinh cau, ky thuat dwong va giao théng doé thi, Al, loT va tu dong hda trong giao théng, két ciu va vat liéu
xay dung mdi cho phat trién bén virng, dia k§ thuat va dia kj thuat moi trudong.

IoPscience Q Journals~ Books Publishing Support € Login~

IOP Conference Series: Materials Science and Engineering

Table of contents

Volume 1289
2023
1 Previous issue Mext issue »

The 4th International Conference on Transportation Infrastructure and Sustainable Development
(TISDIC-2023) 26/08/2023 - 28/08/2023 Danang, Vietnam

Accepted papers received: 10 August 2023
Published online: 25 August 2023

Hinh 4. Ky yéu Héi thdo dworc xudt ban trén IOP Conference Series: Materials Science and Engineering trong
danh muc WoS
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H&i thao TISDIC Ian 4 d3 khang dinh duoc uy tin trén trudng qudc té, dugce ban bé dong nghiép danh gia
cao vé sy chuyén nghiép va thuc sy trd thanh mot dién dan trao d6i gitta cac nha khoa hoc, doanh nghiép
trong linh vye xay dung, cac nha quan ly hudng t&di muc tiéu ing dung cdng nghé sd trong phat trién xanh
va bén vitng cho ha tang giao théng trong béi cdnh bién déi khi hau ngay cang phrc tap.

Tai H6i thao lan nay, bén canh cac phién bao céo tir cdc nha khoa hoc, dién dan khoa hoc céng nghé vé
“K&t qua rng dung céng nghé hién dai trong hoat dong xay dung & Viét Nam” cling lan d3u tién duoc to

chire.

Rafat Siddique

SENIOR PROFESSOR of Civil
Engineering & Dean Research and
Sponsored Projects at Thapar
Institute of Engineering &

Technology, India; Editor for

Construction and Building Materials,

Associate Editor for European
Journal of Environmental and Civil

Engineering

Yan Zhuge

fessor, UniSA STEM, University of

Jian Chu

Chair, Professor, School of Civil and
Environmental Engineering, Nanyang
Technological University (NTU);
Director, Centre for Urban Solutions
(CUS), School of Civil and
Environmental Engineering,
Singapore; Editor for Acta
Geotechnica, Associate Editor for
ASCE Journal of Materials in Civil

Engineering

Professor, Faculty of Urban
Innovation, Yokohama National

University, Japan

John W. van de
Lindt

Harold H. Short Endowed Chair,
Professor, Department of Civil and
Environmental Engineering, Colorado
State University, USA; Editor-in-Chief
for ASCE Journal of Structural

Engineering

Buddhima
Indraratna

Distinguished Professor of Civil
Engineering and Director of
Transport Research Centre,
University of Technology Sydney;
Editor-in-Chief for J. of Ground
Improvement (ICE, UK) and
Associate Editor for ASCE J. of
Geotechnical & Geoenvironmental

Engineering

Oscar Oviedo
Trespalacios

Hinh 4. Tdm “keynote speakers” 13 cac gido su hang dau trong linh vuc xay dwng va giao thong
trén thé gidi
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Mot trong nhitng diém sdng cla Hoi thao 13 sy cd mét clia 8 dién gid chinh “keynote speakers”, |a céc gido
su dau nganh trén thé gidi trong Iinh vure xay dung va giao thong (Hinh 4). Cac dién gia chinh d4 c6 cac bao
céo chuyén sau va téng quan vé nghién clu st dung vat liéu tai chd trong cdng trinh giao thong; phuong
phdp gia cd nén duwdng; phwong phap maéi trong danh gid rdi ro dia chan cda cdng trinh; dénh gia tac dong
cla dong gid lén xe cd v.v. Mot chd dé rat mdi lién quan dén “digital twin” cling d3 dugc trinh bay béi GS.
John W. Van De Lindt. Tiéu dé cac bdo cdo chuyén sdu dugc thé hién & Bang 1.

Bang 1: Danh sach 08 bdo cao keynote tai TISDIC 2023

STT Tiéu dé bao cdo chuyén sau Nguwoi bao cao

1 | Use of waste materials in transportation infrastructure GS. Buddhima Indraratna
Utilizati f drinki ter treat t sludge to devel -

5 .| ization of drinking water treatment sludge to develop eco GS. Yan Zhuge
friendly concrete products

3 | Modeling and measuring the resilience of cities using digital twins GS. John W. van de Lindt
Vehic i - - long- -

4 ehicle st§b| ity against crosswind and long-span bridge GS. Hiroshi Katsuchi
aerodynamics
Desi I f ing i ial

5 esign and development o g.reener cpncrete by using industria GS. Rafat Siddique
by-products and waste materials for circular economy
A novel framework for seismic risk assessment of structures and . .

6 |. GS. Fabrizio Paolacci
infrastructures

7 | Soil improvement for road construction GS. Jian Chu
R ibl d safety: Add ing the signifi f lvi

8 esponsi ? road safety ressing the significance of resolving | .. Oviedo-Trespalacios
value conflicts

Ho6i thao da khép lai vai chuong trinh Gala Dinner hoanh trang tai Khach san New Orient Hotel Danang
v&i phan trinh dién ca nhac séng ddng, phan trao giai cho cac bai bao xuat sac nhat tai Hoi thao. Bén canh
d6, 10 bdo cdo xuat sac nhat cling d3 duwoc Ban t6 chirc dadnh gia, lwa chon va trao d&n cac nhém téc gia sau
dé 1 tuan.
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MOT SO HINH ANH TAI HOI THAO TISDIC 2023

S

Hinh 7. Trao chtrng nhdn cho cdc nha tai tro
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Hinh 10. Keynote Speaker bdo cdo tai phién todan thé
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Hinh 13. Bdo cdo tai cdc Tiéu ban
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Hinh 14. Bdo cdo tai cdc Tiéu ban

Hinh 16. Trao chirng nhéan cdc dién gid chinh tai Gala Dinner
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4th International Conference on Transport Infrastructure and Sustainable Development -
TISDIC 2023
by Phan Hoang Nam

TISDIC 2023 - Nearly 300 Delegates Participate in The 4th International Conference on Transport
Infrastructure and Sustainable Development from 26th to 27th August 2023

On the morning of August 26, 2023, at the Da Nang Administrative Center (24 Tran Phu, Hai Chau District,
Danang City), the 4th International Conference on Transportation Infrastructure and Sustainable
Development, known in English as "The 4th International Conference on Transport Infrastructure and
Sustainable Development - TISDIC 2023," took place.

This conference series was initiated by the Faculty of Road and Briege Engineering in 2013 and has been
organized three timesin 2013, 2016, and 2019. The 4th conference, on a much larger scale, was co-organized
by the University of Danang - University of Science and Technology and the Vietnam Federation of Civil
Engineering Associations and supported by the Thapar Institute of Engineering & Technology (India), the
Japan Society of Civil Engineers (JSCE), and the Danang Department of Transport.

The conference was attended by Mr. Le Quang Nam - Vice Chairman of the People's Committee of Danang
City, Prof. Dang Viet Dung - President of the Vietham Federation of Civil Engineering Associations, Assoc.
Prof. Dr. Nguyen Hong Hai - Vice Rector of the University (General Chair), Prof. Rafat Siddique - Thapar
Institute of Engineering and Technology, India (Co-Chair), Assoc. Prof. Dr. Phan Cao Tho - Rector of the
University of Technology and Education - University of Danang.

The conference attracted nearly 300 delegates including scientists, experts, and leading businesses in the
construction and transportation sector, with more than 130 speakers from 17 countries. Among them, 8
keynote speakers were world-renowned professors in the field of construction, along with 10 invited
speakers. The conference also had the participation of 20 sponsors, including 3 Diamond sponsors: Sika
Limited Vietnam, Vingroup Innovation Foundation (VinIF), and Khoi Phat Loc Co., Ltd.

During the conference, Assoc. Prof. Dr. Nguyen Hong Hai - Vice Rector of the University, warmly welcomed
the delegates and expressed hope that TISDIC 2023 would serve as a bridge for researchers, scientists, and
businesses to collaborate and address challenges related to sustainable transport infrastructure
development in the future. He emphasized the importance of organizing conferences and called for
international collaboration in scientific research.

Representing the Vietnam Federation of Civil Engineering Associations, Dr. Dang Viet Dung, the President,
stated that this TISDIC conference became a platform for exchange among scientists, businesses in the
construction sector, and management entities. The focus was on applying digital technology in green and
sustainable development for transportation infrastructure in the context of increasingly extreme climate
change.

With a large scale, the conference received 211 abstracts and 142 full-length papers from authors in 17
countries. The conference proceedings were published in the IOP Conference Series: Materials Science and
Engineering, indexed in WoS. Over the course of 2 days, the conference held 4 main sessions and 20 breakout
sessions, focusing on in-depth topics in various fields: advanced structural engineering and bridge
construction, urban road and transportation engineering, Al, 10T, and automation in transportation, new
construction materials and structures for sustainable development, geotechnics and environmental
geotechnics.

The 4th TISDIC conference affirmed its international reputation, being highly regarded by colleagues for
professionalism. It truly became a forum for exchange among scientists, businesses in the construction sector,
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and management entities, all working towards applying digital technology in green and sustainable
development for transportation infrastructure in the context of increasingly extreme climate change.
Furthermore, in this conference, alongside presentations by scientists, a scientific and technological forum
on "Application Results of Modern Technology in Construction Activities in Vietnam" was organized for the
first time. In this forum, business representatives shared about modern construction technologies such as
reducing the impact of CO2 emissions in cement, helmet-type steel sheet piles and their applications in
construction projects, the SCAN TO BIM solution in infrastructure construction, and the ADSCivil software
solution for infrastructure design, among others.

Conference Program: https://tisdic2023.dut.udn.vn/program-book

Conference Proceedings: https://iopscience.iop.org/issue/1757-899X/1289/1
Website: https://tisdic2023.dut.udn.vn/
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Nhat ky DKT quéc té

International Geo-Diary

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

Phung Blrc Long
Chu tich H6i CHD & BKTCT VN. E-mail: phung.long@gmail.com

Su kién ndi bat méi dién ra

Duwdi dong lwc chuyén ddi héa nang lwgng sach, mirc dau tu vao cdc dy an nang lugng tai tao trong cac
nuwdc trén thé gidi khéng ngirng gia tang, dac biét 1a ndng lwong gid. Theo xu hwdng nay, mot sé lvong I6n
cac du 4n dién gié ngoai khoi (offshore) trén khap thé gidi dwoc trién khai trong mdt vai ndm gan day. Kéo
theo d6 13 nhu cau vé céng nghé cling nhw nhan lyc trong cac cong ty tap doan trong linh vure ché tao may,
xay dung, ndng lugng... Didu nay dugc thé hién trén sy quan tam déng dao cla gidi chuyén mén trong hoi
thao “Kh3o sat hién trudng va BKT ngoai khoi” (OSIG - Offshore Site Investigation and Geotechnics) lan thi
9 v&i chi dé “Cong nghé DKT sang tao cho chuyén d6i ndng lwong” dién ra tir 12 — 14 thang 9 tai Hoc Vién
Hoang Gia London (Imperial College London). H6i thao d3 tap hop hon 250 bai bdo cdo cung 10 Keynote
lectures dugc cac chuyén gia hang dau trinh bay. Dic biét, bai gidng Bramlette McClelland cia GS Richard
Jardine v@i chu dé “Strc chiu tai phu thudc vao thoi gian cda méng ndng va coc déng” (Time-dependent
Vertical Bearing Behaviour of Shallow Foundations and Driven Piles) dd thu hat dwoc sy quan tdm I&n cla
gidi chuyén mon.

Lich cac sw kién hoi nghi, hoi thao sap téi

Nhu thuong 1€, cac hdi thao khoa hoc nghanh DKT dién ra trong thoi gian sdp tdi dwoc dua tin va cap nhat
déu dan trén trang Web cta hdi ISSMGE. Trong danh sach dudi day 1a mot sd hdi thdo tiéu biéu duwoc tron
loc tir qui Il — 2023 dé&n hét 2024, trich dan tir trang web cia ISSMGE: www.issmge.org.

Thoi gian Sw kién Noi diénra
20.11 - 2" International Conference on Construction Resources for | Fukuoka — Nhat Ban
22.11.2023 Environmentally Sustainable Technologies (CREST 2023) WWW.ic-crest.com

(H&i nghi qudc té |an thi hai vé tai nguyén xay dung va
céng nghé cho moi truding bén virng)

22.11. - The 9th geotechnical symposium Istanbul — Thd Nhi Ki
24.11.2023 | (Hoi thdo vé DKT Ian thi 9) https://9geoteknik.org
30.11. - International Symposium on Innovation in Geotechnical Hongkong

04.12.2023 Engineering Towards Sustainability https://iges2023.github.io

(H6i thdo qudc té vé d6i mai ky thuat dia ki thuat hudng
tdi su bén virng)

14.12. - Geotec Hanoi 2023 Ha Noi, Viét Nam

15.12.2023 (H6i thdo qudc té DKT Ha N6i 2023) https://geotechn.vn

27.12. - 16%™ International Conference on Structural and Cairo — Ai Cap

28.12.2023 Geotechnical Engineering (16" ICSGE) https://eng.asu.edu.eg/icsge/over
(H6i thdo qudc té 1an thr 16 vé K&t cau va DKT) view
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01.02. - The 14th Austrian Geotechnical Conference — Vienna Wien — Ao
02.02.2024 | Terzaghi Lecture https://oegt.voebu.at
(Hoi nghi DKT Ao lan thr 14 — Bai giang Terzaghi)
25.02. - Geo-Congress 2024 Cancouver — Canada
28.02.2024 (H6i nghi chuyén dé vé PKT) https://www.geocongress.org
04.04. - The International Conference series on Geotechnics, Civil TP HCM — Viét Nam
05.04.2024 Engineering and Structures (CIGOS) https://cigos2024.sciencesconf.org
(Chudi Hoi thdo quéc té vé bia ki thuat, Xay dwng dan dung
va Két ciu (CIGOS))
25.04. - International Conference on Geotechnical Engineering Hammamet — Tunisia
27.04.2024 (ICGE"24) http://www.icge24.com
(Hoi thao quéc té vé dia ki thuat (ICGE'24))
07.05. — International Foundation Congress and Equipment Expo Dallas - MT
10.05.2024 (H&i nghi t6 chirc qudc té va trién 13m thiét bi) http://ifcee2024.com
07.05. - The 8th International Conference on Earthquake Osaka — Nhat Ban
10.05.2024 Geotechnical Engineering (8ICEGE) https://confit.atlas.jp/guide/event
(Hoi nghi qudc té Ian thi 8 vé dong dat trong DKT (8ICEGE)) | /icege8/top?lang=en
26.05. — GeoShanghai 2024 Bucharest — Rumani
29.05.2024 (H&i nghi vé DKT Shanghai 2024) http://www.17decge.ro
14.06. — The 11th International Symposium of Geotechnical Aspects | Macau — Trung Qudc
17.06.2024 of Underground Construction in Soft Ground (IS-Macau https://is-
2024) macau2024.skliotsc.um.edu.mo
(H6i nghi chuyén dé qudc té lan thdr 11 vé DKT cla cong
trinh ngdm 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
(H®i nghi qudc té vé dic tinh dia ky thuat va dia 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 the 28)
07.07. - 14 Internatonal Symposium on Landslides 2024 Chambery — Phap
12.07.2024 (H6i nghi qudc té [an thi 14 vé truot & dat) https://www.isl2024.com
19.09. - 18" European Conference on Soil Mechanics and Lisabon — B6 Dao Nha
23.09.2022 Geotechnical Engineering https://www.ecsmge-2024.com
(Hoi nghi Chau Au Ian thir 18 vé co hoc dat va BKT)
15.09. - 77th Canadian Geotechnical Conference and the 16th Joint | Montreal — Canada
18.09.2024 CGS/IAH-CNC Groundwater Conference https://www.geomontreal2024.ca
(H®i nghi DKT Canada Ian th& 77 va Héi nghi Nwdc ngadm
chung CGS/IAH-CNC [an thi 16.)
18.09. — Nordic Geotechnical Meeting — NGM 2024 Goteborg — Thuy Dién
20.09.2024 | (H6i nghj DKT Bac 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-
(H®i thao quéc té vé co hoc dat tir vi md dén vi md) grenoble2024.sciencesconf.org/
02.10. - The 5th European Conference on Physical Modelling in Delf — Ha Lan
04.10.2024 Geotechnics (ECPMG 2024)
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(H6i nghi Chau Au Ian thir 5 vé M6 hinh Vat ly trong Dia k¥
thuat (ECPMG 2024))

06.10. - 18" African Regional Conference on Soil Mechanics and Algiers — Algeria

09.10.2024 Geotecnical Engineering https://algeos-dz.com/18ARC.html
(H&i nghi vé DKT khu cue Chau Phi lan tha 18)

07.10. - 49th Annual Conference on Deep Foundations Aurora — M7

10.10.2024 (H6i nghi thudrng nién vé méng sau lan thir 49) http://www.dfi.org/annual2024

11.11. - 10th Asian Young Geotechnical Engineering Conference Jarkarta — Indonesia

14.11.2024 (HOi nghi DKT tré chau A [an tha 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
(H6i nghi Panamerican lan thir XVII vé Co hoc d4t va BKT)

10.11. - 5th International Conference on Transportation Sydney — Australia

22.11.2024 Geotechnics http://www.ictg2024.com.au
(Hoi nghi qudc té 1an thir 5 vé DKT giao thdng 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)

09.06. - The 5th International Symposium on Frontiers in Offshore Nantes — Phap

13.06.2025 Geotechnics (ISFOG) https://isfog2025.univ-gustave-
(H6i nghi chuyén dé qudc té [an thar 5 vé bién gidi trong eiffel.fr
DKT ngoai khoi (ISFOG))

Hoat déng cac tiéu ban ky thuat (TC) cha ISSMGE

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

Trong nam 2023, s lwgng hoi vién quéc té cha VSSMGE tham gia ISSMGE tang 1én 79 ngudi, nghia la tang
khoang 9 ngudi so ndm 2022, va tdng hon 2.6 1an so véi khi VSSMGE gia nhap ISSMGE vao nam 1985 (30
ngudi). Trong ndm 2023, VSSMGE cé 20 hoi vién tham gia vao 19 Tiéu ban ky thuat (Technical Committee)
cla ISSMGE, xem danh sach dudi day.

DANH SACH THANH VIEN CAC TC CUA VSSMGE, NAM 2023

TC Tiéu ban (TC) Thanh vién
TC101 Laboratory Stress Strain Strength Testing of Lé Viét Hung
Geomaterials
TC102 Ground Property Characterization from In-Situ | Nguyén Tién Diing
Tests
TC103 Numerical methods Phung Birc Long, D6 Tudn Nghia, Dang Hong Lam,
Lé Viét Hung
TC104 | Physical Modelling in Geotechnics Vi Anh Tudn, Dang Hong Lam, Tran Van Tuin
TC105 Geo-Mechanics from Micro to Macro Dang Héng Lam
TC106 | Unsarturated Soils Hoang Viét Hung, Nguyén Minh Hai
TC203 Earthquake Geotechnical Engineering and Tran Thu Hang
Associated Problems
TC204 Underground Construction in Soft Ground Phung Birc Long, 6 Tuan Nghia, Tran Huy Hung,
Tran Thu Hang
TC208 | Slope Stability in Engineering Practice Nguyén Dirc Manh, D6 Tuin Nghia
TC209 Offshore geotechnics Lé Viét Hwng, Poan Binh Hong, Nguyén Viét Hung
TC211 Ground improvement Tran Huy Hung, Nguyén Birc Manh
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TC212 Deep foundation Phung Dirc Long, Vi Anh Tuan, Tran Huy Hung,
Tran Van Tuan
TC214 Foundation Engineering for Difficult Soft Soil Nguyén Anh Diing
Conditions
TC217 Land Reclamation Hoang Phuong Tung
TC220 Field Monitoring in Geomechanics Nguyén Anh Diing
TC221 | Tailing and mine wastes St Minh Dang
TC302 Forensic Geotechnical Engineering Nguyén Minh Hai
TC304 Engineering Practice of Risk Assessment and St Minh Dang, Pham Quang Tu
Management
TC309 Machine Learning and Big Data Ng6 T. Thanh Hrong, Pham Thai Binh, Phung Dlc
Long
Téng: 19 Téng: 20 Hoi vién, Téng s6 ngudi/TC: 38

Céc tiéu ban thuwong té chirc hop méat cac thanh tir mot dén hai [an trong ndm (phan 1&n hop truc tuyén)
dé 1én k& hoach hoat déng trong ndm. V&i s6 lvgng moi tiéu ban khoang 60 dén 100 thanh vién dén tir cac
quéc gia khac nhau, ndi dung hoat ddng cua cac tiéu ban gém cé:

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

e T6 chirc Webinar;

e Dua ra cac van ban hudng dan trong linh vuc chuyén mén;

e T4 chirc hdi thao (Special sessions);

e Moi Keynote Lecture;

e HO tro review cho cdc bai tai hoi thdo cling nhu bao chuyén nganh.

Tin van quéc té

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

e Bantin hoiISSMGE thang 4-2023: https://www.issmge.org/publications/issmge-bulletin/vol-17-issue-2-april-2023

e Bantin hoi ISSMGE thang 6-2023: https://www.issmge.org/publications/issmge-bulletin/vol-17-issue-3-june-2023

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

e Bantin hdi ISSMGE thang 10-2023: https://www.issmge.org/publications/issmge-bulletin/vol-17-issue-5-october-
2023
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CONG TRINH NGHIEN cU’'U PKT QUOC TE

Phan tich FE coc duwang kinh I&n Monopile trong nén cat dudi tai trong
tinh va déng

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

Coc rong dudng kinh 1&n véi ty 18 nhé gitra chiéu dai ngap dat (L) véi dwong kinh (D), Monopile, ngay cang
duoc st dung nhiéu cho nén méng coc ngoai khoi tai cadc dy an dién gid trong vung chiéu sdu muc nwdc tdi
50 m. Phan tich coc lam viéc dudi tai trong ngang tinh va déng 13 can thiét trong bai todn thiét ké coc
monopiles vi coc chiju tai trong ngang |&n do gid, séng va dong chay. Viéc tinh toan va phan tich hién nay van
phu thudc nhidu vao phuong phdp sé nhu FEM. Tuy vay, két qua tinh toan tir viec mé hinh hda dé danh gid
kha nidng lam viéc & trang thai 1am viéc binh thudng (servicesebility limit state) do tai trong ddng van con
nhiéu sai léch so vdi thi nghiém. Két qua tinh todn phu thudc rat nhiéu vao md hinh nén dat (constitutive
model) trong cac bai todn phan tich bang phuong phap sé.

M6 hinh nén dat SANISND-MS dugc phat trién gan day bai Liu et al. (2019) dwa trén moé hinh san
SANISAND (Dafalias & manzari, 2004) bang cach thém memory surface nham cai thién sy phat trién bién
dang déo cla nén cat duwdi tai trong dong. M6 hinh nay duoc tich hgp thanh cdng trong chuong trinh phan
tich bang phan tl hitu han nhu PLAXIS 3D hay OpenSees va cho két qua phu hop véi s8 liéu thi nghiém nén
3 truc dudi tai trong dong (Hinh 1, Bentley, 2023) va coc monopile duong kinh D = 0.762 m chiu tai trong
ngang tai hién trwdng (Hinh 2, Ho et al., 2023). Nhu vy, viéc phat trién md hinh SANISAND-MS gitp cho tinh
toan va phan tich coc monopiles trong nén cat dudi tai trong tinh va déng duoc chinh xac hon va mang lai
hiéu qua trong viéc ap dung coc monopiles trong cac dy an dién gié ngoai khoi.

0.030
= PLAXIS g,=0.2802
—— PLAXIS e,=0.674
=—— PLAXIS & =0.580
0.025 1 i
- # Livetal 2018)e=0.203
c #  Livetal 2010)e=0674 .
] #  Liuetal 2018) e =0.580
L 00209 ... Exp. Wichtman (2005) e,=0.8032
A wovae Exp. Wilichtman (2005) e =0.674 .
a | e Exp. Wichtman {2005} 2,=0.580
)
- 0.0154
]
!
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=
£ 0.0104
=3
L
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Hinh 1. Bién dang tich Ty duédi tai trong dong
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Hinh 2. Bién dang tich Iliy cha coc dudi tai trong ngang déng

TAI LIEU THAM KHAO

Liu, H. Y., Abell, J. A., Diambra, A. & Pisano, F. (2019). Modelling the cyclic ratcheting of sands through
memory-enhanced bounding surface plasticity. Geotechnique * 69, No. 9, 783—-800.

Dafalias, Y. F. & Manzari, M. T. (2004). Simple plasticity sand model accounting for fabric change effects. J.
Engng Mech. 130, No. 6, 622—-634.

Bentley Systems. (2023). SANISAND-MS UDSM manual

Ho, M. H., Brocco, I. D, Li, Z., Pisano, F. (2023). FE modelling of monopiles in sand under monotonic and
cyclic lateral loads, Proc. Int. Conf. Geotec Hanoi 2023, Hanoi (under publication).
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www.geotechinternational.com
Email: geotech@geotechinternational.com

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

NSW 2000 - Australia Ha Noi, Viét Nam



<ONI1I. ;*" Vietnam

-

Major port and terminal development

Artificial island & land reclamation

T

International experts and specialists in

Geotechnical / Structural / Coastal engineering ’



FECON

TONG THAU

XAY DUNG CONG NGHIEP VA HA TANG
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NHA DAU TU UY TiN

DUA TREN NANG LUC XUAT SAC
VE NEN MONG VA CONG TRINH NGAM

fecon.com.vn



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

HUNG VIET
BRING OPTIMAL SOLUTIONS TO YOUR PROJECT

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