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TOM TAT

Trong boi canh nganh xdy dung ngay cang img dung cong nghé tién tién, viéc tich hop tri tué nhan
tao (Al) vao cdic dw dn cong trinh ngam dang tré thanh xu hwéng néi bat. Bai bao nay khdm pha
tiém nang ciia ChatGPT, mét mé hinh ngén ngit, hoc liéu Ién do OpenAl phdt trién, trong viéc ho
tro thiét ke, lap ké hoach va quan ly cac cong trinh ngd‘m. Tuwr viéc tw dong hoa phan tich dir liéu dia
chat, t6i wu héa thiét ké ham ngam, dén hé tro gidi ddp cdc vin dé ky thudt trong thoi gian thie,
ChatGPT mang lai hiéu qua viegt tri vé thoi gian va chi phi. Nghién cieu ciing thdo ludn vé nhitng
thach thiec khi sw dung chatbot ChatGPT nhw do chinh xdc cua dir liéu dau vdo va gioi han trong
viée xir Iy cdc tinh hudng phire tap, dong thoi dé xudt hudng phat trién nham tich hop sdu hon Al
vao linh vue nay. Két qud cho thdy ChatGPT khéng chi la cong cu hé tro ma con c6 thé dwa ra
nhitng gidi phdp dot phd trong viéc ndng cao hiéu qua va gidm thiéu riii ro khi thiét ké va thi cong
cdng trinh ngam.

Tir khéa: Al, ChatGPT, céng trinh ngam.

ABSTRACT

In the context of the construction industry increasingly adopting advanced technologies, the
integration of artificial intelligence (Al) into underground construction projects is emerging as a
prominent trend. This paper explores the potential of ChatGPT, a large language model developed
by OpenAl, in supporting the design, planning, and management of underground structures. From
automating geological data analysis and optimizing tunnel designs to providing real-time technical
query resolution, ChatGPT offers significant improvements in efficiency and cost-effectiveness. The
study also discusses challenges such as the accuracy of input data and limitations in handling
complex scenarios, while proposing directions for further integrating Al into this field. The findings
indicate that ChatGPT serves not only as a supportive tool but also offers innovative solutions to
enhance efficiency and mitigate risks in the design and construction of underground projects.

Keywords: Al, ChatGPT, Underground Works.

1. GIOI THIEU chinh xéc k¥ thuét cao, va kha niang xir Iy kh6i

Su phét trién ciia tri tué nhan tao (AI), dic lugng thong tin phirc tap. ChatGPT, véi kha

biét 1a chatbot vdi tén goi ChatGPT do OpenAl
phat trién, dang dinh hinh lai cach tiép can
trong nhiéu linh vuc, bao gdm ca nganh xay
dung cong trinh ngam. Cac du an cong trinh
ngam, tir duong ham giao thong, hé thong tau
dién ngam, dén ha tang ky thuat, doi hoi sy
phéi hop chit ché giita cac bén lién quan, do
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nang phan tich dir liéu, va ho trora quyét dinh,
mang dén tiém ning dot pha trong viéc t6i wu
hoa thiét ké, quan 1y du 4n, thi cong va dong
thoi gitip giam thiéu rai ro trong moi trudng
lam viéc dudi 1ong dat.

Mot s nghién ctru trong va ngoai nudc
dd dé cap dén tiém ning ung dung cia Al va
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ChatGPT trong cac linh vuc lién quan dén xay
dung. Trong nuédc, Nguyén Van Anh va Tran
Thi Minh (2023) trong bai viét trén Tap chi
Xay dung Viét Nam di chi ra rang cac cong
cu Al, bao gdm ChatGPT, c6 thé hd tro ky
su trong viéc tuy dong hoa phan tich tai li¢u
k¥ thuat va téi uu hoa quy trinh 1ap ké hoach
du an [1]. Tuong tu, Pham Qubc Huy (2024)
nhdn manh trong mdt nghién ctru ding trén
Tap chi Khoa hoc va Cong nghé Xay dung
rang ChatGPT c6 kha ning tao ra cac béo cdo
k¥ thuat nhanh chong va hd trg mo phong kich
ban thi cong, giup tiét kiém thoi gian va nang
cao hiéu qua quan Iy [3]. Trén binh dién qubc
té, Smith va Johnson (2023) [4] di st dung
ChatGPT dé hd tro ra cac quyét dinh trong
thiét ké va thi cong cac du an ha ting phtic
tap, bao gém ca cong trinh ngam, va nhin
manh loi ich cta viéc tich hop Al véi cac phz‘?ln
mém thiét ké nhu BIM (Building Information
Modeling). Lee et al. (2024) [5] trong nghién
ctru dang trén Automation in Construction da
chi ra rang ChatGPT c6 thé dugc sir dung dé
xtr 1y dir liéu thoi gian thuc tir cac cam bién
trong cong trinh ngdm, tir d6 cai thién viéc
giam sat va bao tri. Tuy nhién, cac nghién ctru
nay cling néu bat nhitng thach thirc nhu d6 tin
cdy cua dir liéu dau ra, kha ning tich hop véi
cac hé thong k§ thuat chuyén dung va yéu cau
dao tao nguoi dung dé khai thac téi da tiém
nang cua cong nghé.

Mic du cac nghién ctru hién tai da dit nén
mong cho viéc ung dung Al trong xay dung,
nhung cac nghién ctru chuyén siu vé viéc su
dung ChatGPT trong cong trinh ngam van con
han ché, dic biét 1a trong bdi canh Viét Nam
1a dit nude dang phat trién va c6 cac diéu kién
dia chat, dia chat thuy van dic thu va quy
trinh quan ly phuc tap. Bai bao tap trung phan
tich kha nang ung dung cua chatbot ChatGPT
trong giai doan thiét ké, thi cong, va quan 1y
cong trinh ngﬁm v61 mot vi du minh hoa tinh
toan ap lyc dat da tic dung 1én cong trinh ngam
trong diéu kién cu thé. Pong thoi, nghién ctru
danh gia co hdi va thach thirc cua viéc ap dung
cong nghé nay, thong qua so sanh véi cac du
an thuc té va tham khao cac nghién ctru trong
nude ciing nhu quic té.
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2. PHUONG PHAP NGHIEN CUU

Dé danh gia tiém ning Gmg dung cua
chatbot ChatGPT trong xay dung cong trinh
ngam, nghién ctru ndy st dung phuong phap
tiép can da chiéu, két hop phan tich 1y thuyét,
thir nghiém thuc nghiém, va thu thap ¥ kién
chuyén gia. Phuong phap duoc thiét ké nhim
dam bao tinh toan dién, tir viéc xac dinh cac
chtrc ning k¥ thuat cia ChatGPT dén danh gia
tinh kha thi trong thyc tién.

Tong hop va phin
_‘1 tich tai liéu

Xiy dung,
khuyen nghi

Ung dung
ChatGPT trong
xdy dung céng

trinh ngam H0 trg thiét ké

2 Thir nghiém ’ Quial§ dy n

/ mé phong

Hinh 1. Quy trinh Gng dyng ChatGPT trong
xay dung cong trinh ngam

2.1. Téng hop va phan tich tai liéu

Thu thap cac tai liéu khoa hoc, bao cdo ky
thuat, va nghién ciru lién quan dén ung dung
Al, dac bi¢t 1a ChatGPT trong xay dung cong
trinh ngdm. Cac ngudn thu thap bao gom: tap
chi khoa hoc, hoi nghi chuyén nganh va bao
cdo dy an trong va ngoai nudc. Muc tiéu la xac
dinh cac tmg dung tiém ning cua ChatGPT
nhu: hd tro thiét ké, 1ap ké hoach, giam sat thi
cong va nhirng han ché ky thuat hién tai.

2.2. Thir nghiém moé phong ung dung
ChatGPT

Tién hanh cac tha nghiém mé phong dua
trén ba kich ban chinh trong xay dung cong
trinh ngam:

> HO tro thiét ké: ChatGPT dugc st
dung dé phan tich yéu cau thiét ké va dé xuét
két cAu cong trinh ngdm duya trén dir lidu vé
diéu kién dia chat, dia chat thuy van, tiét dién,
kich thudc, didu kién sir dung cong trinh ngam
va tiéu chuén ky thuat;

» Quan ly dy an: Ty dong hoa viéc lap
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biéu do to chuc chu ky thi cong, phan tich rui
ro va dua ra bao cao tién do;

» Giam sat thi cong: Chatbot ChatGPT
¢6 thé xtr Iy thong tin tir cac cam bién nhu: ap
suat, do Am, hodc su dich chuyén cua dat da
xung quanh cong trinh ngdm dé dua ra canh
bao hodc goi y diéu chinh ngay l1ap tirc. Dua
trén dit liéu gia lap, chang han nhu thong sb k§
thuat cua mot duong ham, chatbot ChatGPT
nhan dit liéu nay lam dau vao va két qua dau
ra s€ dugc danh gia qua ba ti€u chi: d¢ chinh
xéac, mic do phu hop va tde do xu 1y.

2.3. Khao sat y kién chuyén gia

Phong véan va khdo sat cac ky su, cac ban
quan ly du an, cac chuyén gia trong linh vuc
cong trinh ngam tai Viét Nam:

> V& tiém ning tmg dung ctia ChatGPT;

» Thach thirc khi tich hop cong nghé vao
quy trinh lam viéc;

» D¢ xuat cai tién ung dung.

Céc dir li¢u thu thap dugc tur khao sat can
duoc phan tich ca vé mit dinh tinh va dinh
luong dé danh gia ciing nhu xéac dinh cic yéu
cAu thuc té.

2.4. So sanh va danh gid

Két qua tir thir nghiém va khao sat dugc
so sanh v6i cac phuwong phap truyén thong
(nhu phﬁn mém CAD, BIM, hoic quan ly thu
cong) dua trén cac tiéu chi: hiéu qua chi phi,
thoi gian xtr 1y, do chinh xéc, va kha nang tich
hop. Phén tich nay gitip 1am rd vu diém va han
ché ciia ChatGPT khi tmg dung vao thuc té.

2.5. Xay dung khuyén nghi

Duya trén két qua, nghién ctru dé xuét cac
huéng dan trién khai ChatGPT trong xay dung
cong trinh ngam, bao gdm quy trinh Gmg dung,
yéu cu dao tao, va bién phap khéc phuc han
ché k¥ thuat. Cac phuong phap da dugc cong
bd phai dugc trich dan nguén va duoc mo ta
néu c6 su diéu chinh.

3.VIDU

Dir li€u trong bai bdo dugc thu thap dua
trén nghién ctu dugc cong bo boi Tran va
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Nguyén [2] trén Tap chi Xdy dung Viét Nam.
Qua phan tich nhom nghién ctru xay dung chi
tiét biéu d tinh toan ap luc dat da va cac thong
s6 thiét ké lién quan dén mot duong ham giao
thong duge xay dung nam trong khu vuc co
diéu kién dat da 1a dat sét pha cat (dat yéu) véi
cac dit liéu dau vao nhu sau (Hinh 2):

o Do sau ciia duong ham (tinh tir mat dat
dén dinh vom): H= 18 m;

o Trong luong riéng cua dat: y = 17.5
kN/m?;

o Hé sb ap lyc dat (coefficient of earth
pressure): K = 0.55 (d6i1 voi dat sét pha cat);

o Puong kinh duong him: D = 6 m;

o Gia dinh: Dé don gian héa qua trinh
tinh todn trong bai bdo nhoém tac gia da gia
dinh: dat phan bo déu, khong c6 ap luc nude
ngam, khong co tai trong tir cac cong trinh
trén bé mat va xét cho truong hop tai trong
tinh, khong c6 hoat tai.

<7 Mat dét ( 0 m)

cerrr e

Lop dét sét pha cét, y = 17.5 kN/m3, K, = 0.55

v-]Sm

Duong him,D=6m

Hinh 2. Biéq db tinh toan ap luc tac dung 1én
cong trinh ngam va thiét ke 16p bé tong 16t cho
duong ham giao thong tai d6 sdu 20 m

St dung chatbot ChatGPT voéi cac yéu
cau tinh toan nhu sau:

o Tinh ap luc dat d4 tac dong 1én cong
trinh ngam;

o Duara goi y chiéu day két cau chdng
so bd dua trén két qua tinh toan.

4. KET QUA VA THAO LUAN
4.1. Két qua
4.1.1. Tinh ap luc thang dimg [6]:

Ap luc thing dimg o, tai d0 sdu H duoc
tinh theo cong thuc:
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c,=y>xH (1

Thay s6:

c,=17.5x 18 =360kN/m* = 315kPa

4.1.2. Tinh ap luc hong [6]:

Ap 1}10 héng 6, dugc tinh dya trén he¢ )
ap lyc dat K ;:

c, =K ,xo, (2)
Thay s6:
c,=0.55x315=173.25kPa

4.].3‘. Tinh todn dp lic tong hop lén cong

trinh ngam [6]:

Trong thyc té, ap luc tac dong 1én vom
duong ham thuong 13 sy két hop cua ap luc
thang dimg va ap luc hong, tiy thudc vao hinh
dang va diéu kién dit. Bé don gian, gia st
ap luc dit tac dong déu 1én vom duong ham
(trong truong hop 1y tuong):

Ap lyc trung binh p c6 thé dugc tinh bang
cach 13y trung binh cia o, vao,:

p=(c,+0)2 3)
Thay sb:
p=(315+173.25)/2 =244.125kPa

4.1.4. Tinh lyc tac dong trén mot don vi
chiéu dai dwong ham [7]:

Lyc tac dong trén mot don vi chiéu dai
duong ham F duoc tinh bang cach nhan ap lyc
trung binh véi duong kinh duong ham:

F=pxD “4)

Thay s6:

F=244.125 x 6 = 1464.75kN/m.

4.1.5. Tinh do day lop bé tong [7]:

Gia str cudng d6 chiu nén cia két ciu bé
tong la:

c, = 20Mpa
toan: FS =2.2.

20,000kPa, hé sb an

Ung suat t6i da cho phép:
c .= 0/FS=20,000/2.2=9.091kPa.
Xac dinh d6 day tbi thiéu ciia bé tong t:
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c = F/it < o .=t 1464.75/9.091 =
0.161lm=16.11cm.

Dé xuit cua chatbot ChatGPT: nén sir
dung ciu kién bé tong c6 do day 20 cm dé dam
bdao an toan.

4.2. Thdo ludn

Két qua tir vi dy minh hoa d lam noi bat
kha niing hd trg cla chatbot ChatGPT trong
phan tich va thiét ké cong trinh ngam, dic biét
trong moi trudng dia chat phirc tap nhu dat sét
pha cat (dit yéu). Dya trén cac thong sé dau
vao gém do sau H = 18 m, trong luong riéng
cia dat y = 17.5 kN/m® va hé sb ap luc dét
K,=0.55, ChatGPT da tinh toan dugc ap luc
thang dung o = 315kPa, ap luc hong (ngang)
o, = 173.25, dan dén 4p lyc trung binh p tac
dong lén duong ham la 244.125 kPa. Tong luc
trén mot don vi chiéu dai F duong him bang
1464.75 kN/m, phan anh ap lyc dat dang ké do
diéu kién dat yéu va do sau 16n. Tur cac két qua
nay, chatbot ChatGPT dé xuat do day 16p bé
tong 16t t6i thiéu 1a 16.11 cm, nhung khuyén
nghi tang 1én 20 cm dé dam bao an toan véi hé
s6 an toan FS =2.2.

Khi so sanh véi nghién ctru thuc té cua
Tran va Nguyén [2] 4p luc trung binh tir du 4n
thuc té tai Ha Noi véi cuing diéu kién dat va do
siu 18 m dat p = 244 kPa, gan giéng v6i két
qua tr chatbot ChatGPT (p = 244.125kPa),
cho thdy do chinh xac cao. Tuy nhién, d6 day
16p bé tong 16t thue té 13 22 cm, cao hon so vé6i
dé xuét 20 cm cua chatbot ChatGPT. Su chénh
1éch nay co thé xuét phat tir cac yéu t6 thuc té
nhu ap luc nude ngém, tai trong dong, hodc
tai trong tir cong trinh bé mat khong duoc xét
dén trong mo phong don gian héa cua nghién
cuu nay.

So sanh trén, nhom nghién ctu khing
dinh rang chatbot ChatGPT hoan toan c6 kha
ning dua ra két qua tinh toan dang tin cay, véi
sai s6 nho (dudi 1% cho ap luyc trung binh).
Viée ty dong hoa cac phép tinh nhu 4p luc dét
va do day 16p bé tong 16t gitup giam thiéu sai
sOt tir con ngudi va tiét kiém thoi gian so véi
phuong phép thu cong. Béc biét, trong cac du
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an cong trinh ngdm véi diéu kién dja chat bién
dong can kha nang xtr Iy nhanh va linh hoat
ctia chatbot ChatGPT nhu: diéu chinh ngay
1ap trc khi cap nhat thong s6 do sau hodc trong
lugng riéng cua dat 1a mot loi thé vuot troi so
v6i cac phuong phép truyén thong khac.

Tuy nhién, Ung dung chatbot ChatGPT
cling d6i mat voi mot sd han ché.

> Thi nhit, 6 chinh x4c cua két qua phu
thudc 16m vao sb lugng cting nhu d6 chinh xéc
cta dit liéu dau vao. Trong vi du trén, viéc bo
qua mot s6 thong s nhu da duoc dé cap trong
muc 3 ¢6 thé din dén danh gia thiéu chinh xac
vé tong ap luc tac dong 1én cong trinh, nhu da
thdy trong du 4n thyc té ctia Tran va Nguyén
[2].

» Tha hai, chatbot ChatGPT hién chua
tich hop truc tiép véi cac phan mém dia k¥
thuat chuyén dung nhu PLAXIS, UDEC,
GeoStudio,... von thuong dugc sir dung dé
phan tich chi tiét trong cac du an thuc té. Do
do6, trong khi chatbot ChatGPT c6 thé hd tro
hiéu qua trong giai doan thiét ké so b, cac
k¥ su van can két hop véi cac cong cu chuyén
dung dé dam bao d¢ tin cay cta két qua trong
cac tinh hudng phuc tap.

Pé t6i vu hoéa ung dung cua chatbot
ChatGPT trong xdy dung cong trinh ngam,
tac gia kién nghi can co thém cac nghién
ctru thue nghiém nham kiém ching d6 chinh
xac cla cac dé xuat thiét ké trong cac diéu
kién khac nhau. Ngoai ra, viéc phat trién
cac giao dién tich hgp gitta ChatGPT va céc
phan mém k¥ thuét c6 thé gitp nang cao kha
ning 4p dung thuc tién ctia cong cu nay, tir d6
mang lai gia tri Ién hon cho nganh xay dung
cong trinh ngam.

5. KET LUAN

Nghién ctru ndy da lam rd tiém ning cua
ChatGPT trong viéc hd tro cac giai doan thiét
ké, thi cong, va quan 1y cong trinh ngam, dic
biét trong diéu kién dia chat phirc tap nhu dat
sét pha cat. Két qua tinh toan minh hoa cho
thdy chatbot ChatGPT c6 kha nang xtr Iy, tinh
toan nhanh cac thong s6 dia chat, vi du nhu ap
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luc thang dtng o, = 315kPa, ap luc hong 6, =
173.25kPa va dé xuat chiéu day 16p két cau bé
tong 1a 20 cm véi do chinh xac twong dbi sat
v&i thuc té. So sanh véi cac du an thuc té cling
cho thiy cong cu ndy c6 thé giam thiéu thoi
gian phén tich va hd trg ra quyét dinh hiéu qua
trong giai doan thiét ké so bo.

Tuy nhién, ChatGPT van con nhitng han
ché, bao gom sy phu thudc vao sd lugng, do
chinh x4c cta dit liéu dau vao va kha nang tich
hop con han ché véi cac phan mém tinh toan
chuyén dung. Dé nang cao hiéu qua ing dung,
can c¢6 thém cac nghién ctru thuc nghiém nham
kiém chtrng do tin cdy cua céc dé xuét thiét ké,
cling nhu phat trién cac giai phap tich hop véi
cac cong cu nhu PLAXIS hodc BIM. Trong
tuong lai, can tap trung nghién ctru kha ning
tich hop ChatGPT véi cic phan mém dia k¥
thudt chuyén dung nhu PLAXIS, GeoStudio,
hoac UDEC, nham nang cao dg chinh xac va
tinh tng dung trong phan tich chi tiét cac cong
trinh ngdm. Viéc phat trién cac giao dién API
hodc mo-dun lién két co thé cho phép chatbot
ChatGPT xir 1y dit lidu phtrc tap tir cac phan
mém nay, tir d6 hd tro toan dién hon trong céc
giai doan thiét ké, thi cong va giam sat. Nhém
tac gia tin tuong rang chatbot ChatGPT sé& trd
thanh mdt cong cu déc luc hd tro trong nganh
xdy dung cong trinh ngim, goép phan t6i wu
hoa quy trinh, gidm ruai ro, va nang cao hiéu
qua du an dic biét trong bdi canh cac cong
trinh ngam ngay cang gia ting vé quy mo va
do phc tap tai Viét Nam.

LOI CAM ON

Nhoém tac gia xin gui 161 cdm on chan
thanh dén Truong Pai hoc Mo - Pia chét va
Truong Pai hoc Xay dung Mién Tay di tao
didu kién thuan loi va hd trg quy bau trong
qua trinh thyc hién bai bao nay. Su gitip d& vé
mat tai liéu, co s& vat chat cung su huéng dan
tir cac thay co trong Bo mén Xdy dung Cong
trinh Ngam va Mo - Khoa Xay dung - Truong
Pai hoc Mo - bia chit va B6 mon Nén mong,
Khoa Xay dung, Truong Dai hoc Xay dung
Mién T4y dd gop phan quan trong vao viéc
hoan thién nghién ctru. Nhom tac gia hy vong
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bai béo nay s& dong gop mdt phan nho vao su
phat trién cua linh vuc xay dung cong trinh
ngam tai Viét Nam.
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