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KHAO SAT PIA CHAT CONG TRINH CHO CAC DU AN
PIEN GIO NGOAI KHOI: THU THACH VA KINH NGHIEM THUC TE

Truwong Thanh Can'* Nguyén Quynh Luén', Nguyén Vin Phong?
ICéng ty C6 phan Hang hdi va Nang hrong Hai Ma
2Truong Pai hoc Mo - Pia chat
*Tac gia lién hé: Email: candytruong@seahorse.com.vn

Tém tit

Su phat trién manh mé cia nganh niang luong tai tao dang thuc déy cac du an dién gio ngoai
khoi tai Vi€t Nam. Cong tac khao sat dia chit cong trinh (DCCT) dong vai tro then chot cung cap
dir liéu nén tang cho thiét ké mong turbine va h¢ théng cap ngdm. Trong thuc te trién khai, khao
sat DPCCT ngoa1 khoi gap nhiéu thach thuce, dac biét 1a do sau nudc 16n va dia tang phtec tap, diéu
kién hai vin khic nghiét; yéu cAu tuan thu dong thoi cac ti€u chuin qubc té va quy dinh trong
nudc. Bai bao chia s¢ mot s6 kinh nghiém thye tién trong viéc t chirc va thuce hién khao sat BPCCT
cho céc dy an dién gi6 tai Viét Nam, bao gdm chuan bi dir liéu, lua chon thiét bi, trién khai thi
nghiém hién trudng - trong phong va cong tac 14p béo céo. Cac két qua va kinh nghiém nay gop
phén xay dung phuong an khdo sat an toan, hiéu qua, dap tiing yéu ciu ky thuat va hd trg phat trién
bén virng dién gi6 ngoai khoi ¢ Viét Nam.

Tir khoa: Dién gid ngoai khoi; Khao sat dia chit cong trinh; Nén mong turbine; Flidar.

1. Pit van dé

Dién gi6 ngoai khoi dang tré thanh giai phap chién luge trong chuyén dich ning luong toan
cau, gop phan giam phat thai khi nhé kinh va bao dam an ninh nang luong Viét Nam dugc danh
gia 1a mot trong nhing quoc gia co tiém nang dién gié ngoai khoi lon nhat Pong Nam A, dic biét
tai cac khu vure ven bién mién Trung va mién Nam. Theo béo cdo ctia Ngan hang Thé gi6i (2021),
tong tiém nang ky thudt cua dién gié ngoai khoi tai Viét Nam 1€n t61 hang tram GW, tao tién dé
cho cac chién lugc phat trién dai han trong Quy hoach Dién VIIL

Truon Sa
+ (Vietnaim)

Gulf of
Thailand

Hinh 1. Ban do toc d¢ gié trung binh ciia Viét Nam
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Trudc nam 2021, phat trién dién gié chu yéu tap trung & khu vue trén bo va gin bd nhd co ché
gia FIT, nhung xu hudng hién nay di dich chuyén ra xa bd véi quy mé cong suét 16n hon, kéo
theo yéu cau khit khe vé cong nghé, thiét ké mong va khao sat DCCT.

Cong tac khao sat DCCT 1a bude nén tang, cung cip dit liéu quyét dinh cho thiét ké _mong,
danh gia rui ro va bao dam thi cong an toan cac du an dién gid ngoai khoi. Trong thuc tién, qua
trinh ndy thuong gap nhiéu tré ngai nhu dd sau nudce vuot gidi han cua thiét bi thong thudng, diéu
kién hai van khic nghiét, dia tAng bién ddi phirc tap, nguy co vat nd chua phat hién (UXO) va su
chdng chéo giita hé thong tiéu chuan qudc té véi quy dinh trong nuée. Trude bdi canh do, bai bao
tap trung phén tich cac thach thire dién hinh, gi61thiéu nhitng yéu cau ky thuat cap nhat theo chuin
qudc té, ddng thoi téng hop kinh nghiém trién khai cac du an twong tw nhim dé xuit dinh hudng
phuong an khao sat DPCCT phu hop, an toan va hiéu qua hon cho céc du 4n khao sat dién gi6 ngoai
khoi tai Viét Nam trong thoi gian téi.

2. Co s6 1y thuyét va phwong phap nghién ctru

Khao sat DCCT cho dién gié ngoai khoi dugce dinh hudng bai nhiéu tiéu chuan qudc té quan
trong nhu DNV-GL, API RP 2GEO va ISO. Cac tiéu chuin nay dua ra yéu cAu vé pham vi khao
sat, phuong phap thu thap dit liéu, chi tiéu thi nghiém mau dét tai hién trudng va trong phong thi
nghiém, nham dam bao do tin c@y cua két qua, phuc vu thiét ké va thi cong moéng turbine gio. Bén
canh do, cac du an thuc té cling cho thiy nhu cdu tng dung cic cong nghé khao sat tién tién, dap
g yéu ciu dic thu vé d6 sau nude 16n, didu kién hai vin khic nghiét va dja chét phuc tap.

2.1 Mjt sé yéu ciu ky thuit mdi ciia thiét bi khzo sdt DCCT ngoai khoi

Trong cac du an dién gi6 ngoai khoi, viéc lwa chon phuong tién, thiét bi khao sat DCCT phu
hop dong vai tro then chot quyét dinh dén tinh an toan va chat lugng dir liéu thu dugc.

Tau khoan khéo sat chuyén dung: La tau duoc thiét ké dé dam bao gitt nguyén vi tri trong
sudt qua trinh khoan va thi nghiém. C6 thé xem xét sir dung tau 4 diém neo cho khu vuc khao sat
¢6 d0 sau dudi 80m, tuy nhién loai tau nay c6 thoi gian thu tha neo 1au va tinh co dong khong cao.
Trong khi cac tau st dung h¢ théng dinh vi dong hoc (Dynamic Positioning - DP) c6 thé duy tri
vi tri chinh x4c trong diéu kién song, gi6 va dong chay phuc tap ma khong can su hd tro cua cac
phuong tién khac hay hé thdng 4 diém neo. Diéu nay gitip cho cac tau khoan trang bi hé thong
dinh vi dong hoc luén dugc lua chon dé thuc hién cong tac khao sat va thi nghiém hién truéng cho
cac dy an dién gio.

Hinh 2. Tau khoan chuyén dung trang bi h¢ théng dinh vi dong hoc DP2 vagian khoan DCCT
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H¢é thong thiét bi khoan: Cac tau khoan khao sat bién thuong dugc trang bi hé théng khoan
Top Drive va hé can khoan API duong kinh 5 % inch cho phép bo dung cu 14y miu va cac thi
nghiém hién truong co thé trién khai bén trong cn khoan.

Hé théng bu séng (Motion Compensator): Hé thong bu song hiéu qué can ¢ hanh trinh bu
t6i thiéu 3.5m, cho phép tau lam viéc 6n dinh trong diéu kién séng bién tir 2.5m dén 3.0m. Nho
d6, dam bao hé théng can khoan khong bi anh hudng boi tac dong cia song, gié va thay ddi muc
nude thuy triéu, tir d6 chét lugng cua mau léy duoc va dit liéu thi nghiém hién trudng dugc t6i wu.

Thiét bi ha canh day bién (Seabed Frame): thiét bi c6 trong luong tur 10 dén 20 tin duogc
tha xubng bé mat day bién, cho phép hé thng can khoan di qua va c6 chirc ning gitr hé théng can
khoan 6n dinh tai vi tri khoan trong sut qué trinh khoan. Giai phap ndy duoc chirng minh 14 hiéu
qua trong ving nudc sau hodc noi cé dong chay 16n khi trién khai céng tac khoan va thi nghiém
hién truong.

2.2 Cdc phwrong phap thi nghiém hién truong va trong phong

Cac thi nghiém hién truong dong vai tro cuc ky quan trong trong viéc thu thap dir liu DCCT
truc ti€p tai khu vuc du an, gitip danh gia chinh x4c cac tinh chat co 1y cua dat nén trong diéu kién
tu nhién.

Thi nghiém xuyén tinh PCPT: Céc hé théng PCPT duoc tpiéNt ké véi kha nang xuyén sau va
thu thap dir li€u li‘én tuc. CPT piezocone kém dq ap luc nude 16 rong cho phép phan tich chi tiét
hon cac 16p dat nén va trang thai ing suat ban dau.

Siesmic PCPT la phién ban nang cao cua PCPT, tich hgp cam bién do song dia chén tai dau
xuyén. Khi ngudn song dugc kich hoat, cam blen ghi nhan thoi gian lan truyen song ct (S-wave)
dé xac dinh van toc séng cat (Vs). Thong sé Vs 1a ddu vao quan trong dé tinh modun cit dong

(Gmax), phuc vu phan tich dap ung dong cia mong turbine dudi tdc dong cua gidé va song
(Bhattacharya, 2019).

Trong khao st dia chat cong trinh ngoai khoi, phuong phap xuyén tinh PCPT c6 thé dugc
trién khai theo hai cdu hinh chinh la Seabed CPT va Downhole CPT, tuy thudc vao diéu kién dia
chét va yéu cau k¥ thut. Bang 1 trinh bay so sanh dic diém co ban giita hai phuong phap nay.

Bdng 1. So sanh dic diém giita Seabed CPT va Downhole CPT

Seabed PCPT
Truc tiép tai ddy bién, khong can hé
khoan

Downhole PCPT
Trong hé khoan d3 tao sin tir tau khoan

Tiéu chi
Vi tri thuc hién

Co ché van hanh

Tu hanh trén day bién, st dung bo déy
thuy lyc tich hop

Xuyén bang hé théng thuy luc tir gian
khoan, thong qua can khoan

Do sdu khao sat

Gidi han ¢ d6 xuyén séu khoang 40-60
m tu day bién

C6 thé khao sat rat sau (1én dén >150 m
tur day bién), tuy chiéu sdu ho khoan

Kha nang xuyén

Gioi han, kho xuyén vao 16p dat rat
chat hodac co da

Tét, co thé xuyén qua 16p sét rit cing
hodc gin da gbc

Do 6n dinh dir
liéu

On dinh cao, do thiét bi ndm truc tiép
trén day bién

Bi anh hudng boi diéu kién hé khoan va
chuyén dong can khoan

hoac chira séi/da 16n

Uu diém Ty dong, nhanh chong, d6 chinh xac | Phu hop khao sat sau, xuyén qua l6p rat
cao ¢ tang dat nong va trung binh cung, dé két hgp cac thi nghiém khac
Han ché Khong xuyén dugc cic 16p dat rat chit | Can két hop véi khoan pha, chi phi va

thoi gian cao hon

Thi nghiém Vane Shear Test (VST): Duoc st dung tai chd dé xac dinh sirc khang cat khong
thoat nudc cua 16p dat sét mém, VST gitp tranh cac sai s6 do lam xdo tron mau trong qua trinh
lay mau hodc do anh hudng trong qua trinh luu trir mau dua vé bo.

Thi nghiém P-S Suspension Logging: P-S logging (hodc seismic suspension logging) 1a
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phuong phap do van téc truyén song doc (P-wave) va song ngang (S-wave) trong dat/da. Thiét bi
bao gobm nguon phat song va cap geophone treo trong 16 khoan (suspension tool), cho phép do tryc
tiép van tdc cit va nén tai cac do sdu khac nhau. Cac thong sb thu duoc rat quan trong trong viéc
xac dinh médun dan hoi dong cua nén dit, phuc vu phan tich dap ing dong (dynamic response) va
danh gia 6n dinh cia moéng turbine duéi tai trong séng - gié. Trong cac du an dién gid ngoai khoi,
dac biét véi mong monopile va jacket, dir licu tir P-S logging thuong dugce st dung cung voi CPT
seismic dé hiéu chuan mé hinh dia k¥ thuat dong (DNV GL, 2018).

Cong tac thi nghiém mAiu dat: Bén canh cac thi nghiém co 1y mau dat truyén théng thudng
dugc yéu cau trong cac dur an khao sat trén bo nhu: xac dinh cac chi tiéu vat 1y (d6 am ty nhién,
kho1 luong the tich, ty trong hat, gi61 han chay, gi¢i han déo, thanh phan hat), thi nghiém strc khang
cét (cat truc tiép, ba truc UU, CU, CD) va thi nghiém nén cb két, cac du an khao sat dién gid ngoai
khoi thuong cht trong dén cac thi nghiém ning cao (Advanced Test). Cac thi nghiém nay dwogc thiét
Kké dé cung cép cac thong sb dac biét, phuc vu tinh toan anh hudéng cua tai trong dong, dong dat, va
céc tai bién dia chét co thé xay ra cho cong trinh dién gi6, dam bao thiét ké bén virng va an toan
trong mdi truong bién, trong d6 c6 thé ké dén mot s thi nghiém dién hinh nhu sau:

- Thi nghiém ba truc c6 tai trong lap (Cyclic Triaxial Test): Cac loai thi nghiém triaxial nhu
CU, CD két hop v6i tai trong lap gitup danh gia hanh vi moi ciia dit nén, dic biét quan trong cho
mong monopile hodc jacket lam viéc trong mdi trudng song gid lién tuc.

- Thi nghiém dong luc hoc dét (Dynamic Soil Testing) nham xac dinh cac thong sb dong phuc
vu phan tich dap ung dong cua nén dat dudi tac dong ctia song, gié va dija chdn. Nhom thi nghiém
nay bao gbm: thi nghiém cot cong huong (Resonant Column), dung de xac dinh modun cit nho
nhit Gmax va hé s6 giam chan ¢ mirc bién dang rat nho; thi nghiém cat don chu ky (Cyclic Direct
Simple Shear - DSS), md phong mg suét cat chu ky trén mat phiang don dé phén tich hanh vi bién
dang va nguy co hda long va thi nghiém ba truc chu ky (Cyclic Triaxial), danh gid g xu bién
dang va suy giam cudng d6 cia dit dudi tac dong nap/dd tai chu ky.

- Thi nghi€ém nhiét tro suét (Thermal Conductivity Test) xac dinh hé s6 dan nhiét cua dat, phuc
vu thiét ké va phén tich phat nhiét quanh cap dién ngdm ngoai khoi, nham dam bao hiéu suit va
tudi tho hé théng truyén tai (Fichtner, 2020).

- Thi nghiém dé nang cao (Advanced Rock Testing) dugc thuc hién khi mong turbine dét trén
hodc xuyén qua nén da, nham danh gia strc khang va bién dang cua khéi da. Gom céac thi nghiém
cudng dd nén mot truc (UCS), ba truc, médun bién dang va tinh thAm, phuc vu phan tich 6n dinh
va khd nang chiu lyc ciia moéng neo trén da.

2.3 Phuong phip kiém dinh chat lrong miu

Kiém dinh chit lwvong miu bang X-ray: Mot s6 du 4n di tng dung céng nghé quét cat 1op
(X-ray) dé kiém tra chat lugng mau nguyén dang, qua phan tich hinh anh c6 thé danh gia dudc chi
tiét phan bd cac lop dat & pham vi nho, cac thau kinh va thanh phan vat chat xen kep cua mau dat
trong 6ng mau thanh mong. Tu d6 c6 thé lya chon vi tri mau c6 tinh dal dién nhat dua vao thi
nghiém dé dat két qua toi uu, déng thoi tranh lang phi thi nghiém trén miu khong mang tinh dai
dién hoac da bi xdo tron.

3. Két qua va thao luin
3.1 Nhirng thach thirc trong khao siat DCCT ngoai khoi

Khac voi cong tac khao sat DCCT cho cac du an trén bd va khu vuce gan bo, vi tri khao sat
DCCT cho cac duy an dién gio ngoai khoi thuong cach bo hang chuc hai ly, khu vuc c6 d6 sau
nudc 1on dit ra nhiéu thach thire do su két hop gitra diéu kién moi truong bién khic nghiét, dic
diém dia chit phirc tap va yéu cau vé cong tac an toan va k¥ thut cao cua du 4n. Dya trén kinh
nghiém thuc té trién khai dy an tuong tu, cing véi tong hop tir cac nghién ctru qudc té, mot sb
thach thirc chinh bao gdm:
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- o siu nude 16n va dia chét phtre tap: Voi cac du an dién gio ngoai khoi, d sau nudc tai
khu vyce khao sat thuong tir 30m tré 1én. Dac biét, trong cac du an su dung phuong an chan tru
dién gi6 ndi (offshore floating wind), d sau nudc tai vi tri khao sat co thé tir 200m dén 400m. Voi
dd sau nay, cac gian Jack-up gan bo, cac phao cong trinh hay xa lan khong thé thuc hién duogc
cong viée. Trong khi d6, yéu ciu k¥ thut doi hoi thiét bi khoan va thi nghiém hién trudng phai co
kha nang hoat dong hi¢u qua ¢ do siu l6n va diéu kién ap dia chét phtc tap.

- Biéu kién thity hai van khéc nghiét: Cac vung bién ngoai khoi thudng co6 diéu kien thuy hai
van phuec tap, song 16n, dong chay manh va thoi tiét bién dong that thudng. Nhirng yeu t6 nay anh
hudng dang ké dén kha ning gitr vi tri 6n dinh cua phuong tién khao sat, dic biét dbi véi cac cac
thi nghi€m hién trudng yéu cau do chinh xac cao nhu CPT xuyén sau hoac VST, PS Loggmg,
Bio cdo cta ISFOG 2025 ciing ghi nhin diéu kién hai vin 1a mot trong nhitng rao can 16n nhat dbi
v6i khao sat DPCCT ngoai khoi & khu vuc chau A - Thai Binh Duong (Lakeman et al., 2025).

- Rui ro tir UXO va di thuong dia chat: Khu vuc bién Viét Nam timg 1a chién truong, do d6
nguy co hién dién vat thé nd chua phat nd (UXO) vin con cao, doi hoi cac chién dich ra pha k¥
ludng trude khi tién hanh cong tac khoan (The Crown Estate, 2021).

- Tiéu chuén k¥ thuét: Trong thuc té trién khai, cac nhom khao sat can tuan thu dong thoi cac
tiéu chuén quéc t& nhu DNV-GL, API RP 2GEO va ISO, bén canh cac quy dinh phap luat Viét
Nam lién quan dén tai nguyén bién, bao vé méi trudng va an toan hang hai.

- Yéu céu nhén luc va thiét bi chuyén dung: Céng tac khao sat tai cac ving bién ngoai khoi
doi hoi phai st dung tau chuyén dung duoc trang bi hé thdng dinh vi dong hoc (Dynamic
Positioning), hé théng thiét bi thi nghiém hién trudng Seabed CPT, PS Logging, Vane Shear thiét
ké phu hop v6i hé thong gian khoan trén tau. Cac nhan su k¥ thuat dia chat phai ¢6 kinh nghiém
chuyén mén lam viéc trong cac du an khao sat bién va phai dugc dao tao vé an toan va tng phd
khan cép trong méi truong lam viéc ngoai khoi (BOSIET). Pong thoi, viée trién khai thuc hién du
an theo cac tiéu chuan quéc té doi hoi k¥ ning ngoai ngit cao ddi v4i cac nhan sy tham gia dy an.

3.2 Kinh nghiém trién khai thue té

Dua trén cac yéu cau va thach thire dd néu, phuong an khao sat DPCCT toan dién cho du an
dién gi6 ngoai khoi thuong dugc trién khai theo cac budc sau, nham giam thiéu rui ro, toi vu hoa
chi phi.

3.2.1 Céng tdc thu thdp, phén tich va théng ké tai liéu hién hitu (Desktop Study)

Trude khi trién khai khao sat thuc dia, nhom khao sat can thu thip va phan tich toan bo dit
li€u c6 san lién quan dén khu vuc du an, bao gom ban do dia chat - dia vat 1y, dac diém tram tich
day, diéu kién hai van - khi trong thuy van, luong tuyén hang hai cling nhu dit li€u lich str chién
tranh. Cac ngudn dit li€u pho bién thuong dugce sir dung 1a ban do dia chat hai van quoc gia, dir liéu
khao sat dau khi cii (néu c6), anh v¢€ tinh va sonar khu vuc, cung cac bao cao danh gia tac dong méi
truong cua cac du an lan can. Viéc phan tich cac dir liéu nay giup khoanh vung cac riiro dia chat tiem
an, xac dinh so bg vi tri ho khoan, tir d6 xay dung ké hoach khao sat hop ly va hiéu qué hon.

3.2.2 Khao sat quan trdc hdi dwong, khi twong hai vin va danh gid tac dong méi truong (EIA)

Céc thiét bi nhu FLiDAR hodc phao do hai duong (buoy) dugc trién khai dé ghi nhan di liéu
gi0, song, dong chay, nhiét do va dd man trong suot thoi gian quan trac tir 12 dén 24 thang. Dir
li€u nay la co s quan trong cho thiét ké tai trong dong va phan tich 6n dinh moéng turbine gio6
ngoai khoi (Cooperman et al., 2024). Song song do, danh gia tac dong moi trudong can duogc thuc
hién s6m trong giai doan phat trién dg an nham nhén dién céc rui ro tiém tang vé mdi truong va
dam bao tuan thu cac yéu cau phap 1y hién hanh.

3.2.3 Khao sat Pia vat ly (Geophysical Site Survey)

Khao satdia vat 1y duoc thuc hién dé 1ap ban dd dia hinh day bién, x4c dinh rui ro nhu chuéng
ngai vat, tang dat yéu, khi nong, UXO... Céc thiét bi pho bién gdm:
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- MBES (Multi-Beam Echo Sounder): 1ap ban db dja hinh day bién;

- SSS (Side Scan Sonar): phat hién vat thé bat thudng va di thuong bé mat;

- SBP/UHRS (Sub-Bottom Profiler/ Ultra High Resolution Seismic): xac dinh dia tang nong,
do sau tang da goc hodc 16p dat cting, phat hién khi nong va cac di thuong dia chat;

- Magnetometer: phat hién vat thé tir tinh, dic biét 1a UXO.

Két qua khao sat dia vat 1y dong vai tro dinh hudng cho toan bd chién dich khoan sau d6
(Society for Underwater Technology, 2014).

3.2.4 Ra pha bom min (UXO Clearance)

Dua trén két qua khao sat dia vat 1y, cac vi tri nghi c6 UXO s€ duoc ra pha trudce khi khoan.
Day la budc bat budec nham dam bao an toan cho thiét bi va nhan lgc, dac biét & cac khu vuc tung
1a chién truong (The Crown Estate, 2021).

3.2.5 Khoan Khao sat DCCT (Geotechnical Survey)

Sau khi hoan tat khao sat dja vat 1y va xac dinh vi tri khoan, tau khoan khao sat chuyén dung
s& dugc huy dong dé thuc hién khoan dia chat, nham thu thip mau dat nguyén dang va tién hanh
thi nghiém hién truong.

Khoan 14y mau nguyén dang (Shelby/Piston Core) 12 phuong phap quan trong dé thu théap dat
khong bi xao tron, dac biét la dét sét mém, & d6 sau 30-80 m (hodc siu hon) tuy theo yéu cau thiét
ké mong. Mau nguyén dang cé y nghia then chét trong viéc xac dinh chinh xac cac thong sbco ly
cua dat thong qua thi nghiém trong phong, phan anh dung trang thai tu nhién cta dat dudi day
bién.

3.2.6 Cac thi nghiém hién truong

Céc thi nghiém hién truong (Seismic CPT, PCPT, VST, PS logging ...) dugc thuc hién truc
tiép tai vi tri lghoan hoac doc lap, nham cung cap dir li€u tirc thoi va chinh xac vé tinh chat cua dat
qén, giam thi€u rui ro do ,qué, trinh,léy mau V’E‘l van chuyén. Viéc lya chon thiét bi phu hop voi dia
tang va dg sau nudc la yeu té quyét dinh chat lugng dir liéu thu duge.

3.2.7 Phong thi nghiém ¢ hién truong (Offshore Laboratory Testing)

Dé dam bao chét lugng miu va c6 thong tin dia chét so bd kip thoi, cac dy an dién gi6 ngoai
khoi yeu ciu b6 tri phong thi nghiém ngay trén taukhoan. Phong thi nghiém cén dugc trang bi day
dﬁathiét bi dé thuc hi@n ngay cac thi nghiém co ly co ban nhu: xac dinh @ am tu nhién, khoi luong
thé tich, strc khang cat khong thoat nudc. .. Viéc thu nghiém ngay sau khi lay mau gitp bao toan
dac tinh nguyén dang cua dat, tranh sai 1éch do van chuyén va luu trit.

Céc dy 4n qudc té thudng ap dung cac tiéu chuan nhu ISO, ASTM hodac BS, doi hoi phong thi
nghiém va nhan sy phai dap Gng tiéu chuan qudc té.

Ngoai ra, d(ll VO',I cac thl nghiém chuyén sau yéu cau thiét bi dic biét‘vé diéu kién kjém soat
nghiém ngat, mau dat/da can duoc Iuu trir theo dung quy dinh k¥ thuat vé nhiét do, do am va ap
sudt nham dam bao chat luong trong qua trinh van chuyén dén cac phong thi nghiém chuyén dung.
Diéu nay c6 thé anh huong dén chi phi va tién do du an, do do cling can dugc xem xét trong giai
doan 1ap ke hoach.

3.2.8 Phong thi nghiém trén bo (Onshore Laboratory Testing)

Céac mau dat dugc bao quan trong diéu kién kiém soat va van chuyén can than vé phong thi
nghiém chuyén dung trén bo sau khi hoan tat chién dich khao sat hién truong hodc trong tirng dot
cap cang dbi v6i du an dai ngay. Viée van chuyen mau theo tirng dot khong nhirng gip rat ngan
thoi gian xur 1y va phan tich, ma con dam bao mau dugc thi nghiém trong trang thai gan voi diéu
kién tu nhién nhéat. Thl‘ nghiém chi tiét dugc tién hanh nham xac dinh cac dac trung co ly, hoa ly
va bién dang cua dat nén, lam co s& cho phan tich dia k¥ thuat va thiet ké méng cong trinh ngoai
khoti, bao gom:
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- Cac chi ti€u thi nghiém vat 1y bao gém x4c dinh d6 4m tu nhién, gi61 han Atterberg, ty trong
hat, thanh phan hat. Cac chi ti€éu nay giap phan loai dat va danh gia dac trung ban dau.

- Cac chi tiéu thi nghiém co hoc st dung cac thi nghiém ba truc (UU, CU, CD), cat truc tiép,
nén co két dé danh gia suc khang cat va do lin. V&i moi truong tai trong dong, thi nghiém ba truc
1ap va co két dong dugc sir dung dé danh gia ing xu dat dudi tdc dong song gio.

- Thir nghiém héa 1y phén tich pH, Cl-, SO+, 46 dan dién, d6 din nhiét. Két qua nay nham
danh gia nguy co an mon va hi¢u suat truyén nhi¢t va la thong tin quan trong cho thiét ké mong va
cap ngam.

- Cac thi nghiém nang cao duoc trién khai dé danh gia Gmg xtr dat duéi tac dong dong. Thi
nghiém ba truc 1ap va c6 ket dong xac dinh kha nang moi, bién dang va do lin cua dat set mém.
Cac thi nghiém dong Iuc hoc nhu cot cong huong va cat chu ky (DSS) cung cap thong tin vé
modun cit, hé s tit din va nguy co hoa long, hd tro hiéu chinh mé hinh va thiét ké méng téi wu.

3.3 Lip bio cdo ky thuit

Cong tac 1ap bao cao nén dugc thuc hién déng thoi vai khéo sat nham dam bao dit lidu duoc
xur 1y kip thoi, ho tro hi€u qua cho thiétké. Béo cao thuong dugce 1ap theo ting giai doan k§ thuét
dé phuc vu quan 1y va ra quyét dinh.

Bang 2. Noi dung va lich trinh ban giao bao cdo trong du dan

Loai bao cao

Yéu cau chinh

Lich trinh du kién

Béo céo
Hién truong
Field Report

Mo ta tong thé qua trinh thuc hién khao sat hién
truong va chi tiét hoat dong khao sat, cong tac
dinh vi, do sdu, biéu dd CPT, nhét ky khoan,
hinh try hd khoan, cac thi nghiém hién truong,
thong tin mau va tong hop sd liéu thi nghiém
mAu dét trén tau.

01 tuan sau khi hoan tit toan bd
chién dich khao sat.

Bao céo
Thuc té
Factual Report

Téng hop toan bd dir liéu (PCCT hién truong,
thi nghlem trong phong). Trinh bay dir li€u bao
gdm dién giai, ban v&, toa do, cao do, chiung chi
hiéu chuan thiét bi.

04 tuan sau khi két thuc toan bod
chién dich hién truong (Tuy
thudc vao khéi lugng thinghiém
va thoi gian chuyén mau).

Béo céo
Minh giai
Interpretation
Report

Phén tich dia tang va cac rui ro dia k¥ thuat (xo61
16, khi nong, trugt). Dé xuét thong sé thiét ké
(suc chiu tai, modun bién dang, do lun...). La
co so cho thiét ké méng.

08 tuén sau khi Bdo cdo Thuyc té
dugc hoan thanh va cung cip
day du dir liéu. (Tuy thudc vao
thoi gian thuc thuc hién thi
nghiém miu dat trong phong).

Bé4o cdo md
hinh hoa
Modeling
Report

Xay dung md hinh dia k¥ thuat 3D dua trén
tong hop tit ca cac dir liéu (Desktop Study,
Geophysical, Field Test, Geotechnical,
Onshore Lab Test). Cung cp tryc quan hoa va
dir liéu dau vao cho phan tich SSI

Song song hodc ngay sau khi
Bao cdo Minh gidi dugc bién
soan (thuong la san phém di
kém hodc phu luc ctia Bao cao
Minh giai).

4. Két luan

bién gio ngoai khoi dang tr6 thanh mét trong nhiing tru ot quan trong trong chién lugc chuyén
dich nang lugng tai Viét Nam. Trong toanbg vong doi du an, khao sat dia chat cong trinh (BCCT)
giif vai tro nén tang, quyét dinh dén thiét ké mong, danh gia rii ro va hiéu qua dau tu.

Qua kinh nghiém thuc té trién khai tai mot sb du an, c6 thé rut ra ba thach thirc chinh trong
khao sat DPCCT ngoai khoi tai Viét Nam: (i) d§ sau nude lon va dia tang phtre tap, (i1) diéu kién
hai vian khic nghiét, va (iii) yéu cau tuan thu dong thoi cac tiéu chun qudc té va quy dinh trong
nudce. Bén canh do, cong tac khdo sat doi hoi phuong tién - thlet bi chuyén dung, do1 ngt k¥ su co
kinh nghiém thyc dia, ciing nhu hé théng xtr 1y va minh giai s6 liéu dap tng chuan qudc té.
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Dé nang cao chat lugng khao sat va dap ng yéu cau ngay cang cao ciia cac du an dién gid
ngoai khoi, nhom tac gia kién nghi:

- Pau tu ha tang thiét bi khao sat chuyén dung (tau DP, thiét bi CPTu seismic, PS Logging...).

- Pao tao va phat trién nhan luc c6 trinh d6 chuyén mén cao, dap tng cac ching chi qubc té
(APL, DNV, ISO, BOSIET).

- Ung dung cong nghé s6 va md hinh héa 3D trong xir Iy va minh giai s6 liéu dia ki thuat.

- Xay dung hudng dan va tiéu chuin qubc gia vé khao sat DPCCT cho dién gié ngoai khoi, phu
hop diéu kién Viét Nam.

Céc dinh huéng trén s& gitip cong tac khao sat DCCT tai Viét Nam tiém cén chudn qudc té,
dong thoi toi wu hoa chi phi, rat ngan tién dd va bao dam an toan - hi¢u qua cho cac dy an dién gid
ngoai khoi.
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Abstract

The rapid global growth of the renewable energy sector is driving increasing demand for
technical surveys and supporting infrastructure, with offshore wind power emerging as a strategic
solution to reduce greenhouse gas emissions and ensure energy security. Vietnam is considered
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one of the countries with the highest offshore wind potential in Asia. To ensure the feasibility,
effectiveness, and safety of offshore wind projects, geotechnical investigation plays a vital role
throughout all project life cycle stages. This paper provides an overview of offshore wind
development in Vietnam, analyzes the unique technical challenges in conducting geotechnical
investigations, updates recent international standards and technical requirements, and shares
practical experiences from offshore wind survey campaigns already executed. These insights aim
to contribute to the development of safe, technically sound, and cost-effective geotechnical survey
strategies, thereby supporting suitable foundation design and the sustainable growth of offshore
wind power in Vietnam.

Keywords: Offshore wind; Geotechnical investigation; Offshore geotechnics; Turbine
foundations; FLiDAR.



