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TOM TAT

Nganh cong nghzep xdy d:mg hién dai dang ching kién nhrmg bude chuyen minh manh mé dudi tac dong
cla cong nghé so, trong do vi¢c ng dung tri tu¢ nhan tgo (Al) vao thiét ké két cau duoc xem la mot xu huong
tat yéu. Dé cu thé hoa xu huwong nay vao thuc tién, nghién ciru tdp trung phat trién hé thong Al KBS nham fr
dong héa qua trinh bo tri cot thép doc cho dam bé tong cot thép theo TCVN 5574:2018. Trong thuc té, viéc toi
wu héa cdc chi tiét cdu kién khong chi doi hoi sw chinh xdc tuyét doi ma con tiéu ton rdt nhiéu thoi gian cua cac
ky sw. Khdc véi cac phan mém thiét ké két cau hién nay chi yeu chi xdac dinh noi luc va dign tich cot rhep véu
cau (As), hé thong dwege dé xudt 6 kha niang mé hinh hoa day dii cac quy dinh tinh todn va rang buge cau tao
cuia tiéu chuan Viét Nam thanh co so tri thiec. Nho s ket hop chdt ché giita tri thiec chuyen gia va siec manh
dién todn, bai toan thiét ké phite tap da dugc giai quyer mot cach tri¢t de Trén co so do, thudt toan tim kiém
thong minh dugc su dung dé tw dong lira chon phirong an bé tri cot thép 161 weu cho dam bé tong cot thép tiét dign
chit nht, hz,mﬂg 101 t6i veu vat lieu. Qua qua trinh thie ngh:em thiec té va doi chiéu voi cac phiwong phap truyen
thong, két qua kiém chitng cho thay hé thong gzup riit ngan dang ké thoi gian thzet ké, han che sai sot thu cong
va dam bdo tudn thi tiéu chuan, cho thay tiém nang img dung cao trong thirc tién thiét ké két cdu tai Viét Nam,
dong thoi mo ra hiwdng di méi cho viéc sé héa hoan toan quy trinh trién khai ban vé kj thudt trong ru’ong lai.

Tir khoa: Hé rhong Duea trén Tri thiee (KBS), Tri tu¢ Nhan tao (Al), Thiét ké tw dong, Bé téng cot thép,
TCVN 5574:2018, Toi wu hoa cot thép.

ABSTRACT

The modern construction industry is witnessing profound transformations under the impact of digital
technology, wherein the application of artificial intelligence (Al) in structural design is considered an inevitable
trend. To concretize this trend into practice, this study focuses on developing an AI-KBS system to automate
the longitudinal reinforcement detailing process for reinforced concrete beams in compliance with TCVN
5574:2018. In reality, optimizing structural component details not only demands absolute precision but also
consumes a significant amount of engineers ‘ time. Unlike existing commercial structural design software, which
mainly determines internal forces and required steel area (As), the proposed system fully models both design
calculations and strict detailing constraints prescribed by the Vietnamese standard into a knowledge base.
Thanks to the seamless integration of expert knowledge and computing power, the complex design problem has
been thoroughly resolved. Based on this framework, an intelligent search algorithm is employed to automatically
identify optimal longitudinal reinforcement layouts for rectangular RC beams, aiming to minimize material cost.
Through practical testing and comparison with traditional methods, verification results indicate that the system
significantly reduces design time, minimizes human errors, and ensures strict code compliance, demonstrating
strong potential for practical application in structural design practice in Vietnam, while simultaneously paving
a new path for the complete digitalization of engineering drawing workflows in the future.

Keywords: Knowledge-Based System (KBS); Artificial Intelligence (Al); Automated Design; Reinforced
Concrete; TCVN 5574:2018; Reinforcement Optimization.
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1. Mé dau

Trong nhitng nim gan day, tmg dung Tri tud
Nhén tao (AI) da tré thanh mot xu hudng tat yéu
trong moi linh vue k¥ thuit, bao gdm ca Xay dung
(Hoang Ngoc Diing, 2019). Viéc thiét ké két ciu
doi hoi ngudi k¥ su phai thuc hién hang loat cac
phép tlnh lap, kiém tra rang budc va dua ra quyét
dinh téi wu. Déc biét, d6i vai cac cong trinh phirc
tap, qua trinh thiét ké c6t thép dam bé tong cbt
thép (BTCT) chiu luec, tir viée xac dinh dién tich
thép yéu cau (4) dén viéc bo tri chi tiét s lugng,
duong kinh thép, va khoang cach Cot thép theo cac
quy tic cAu tao, 1a mot nhiém vu ton thoi gian, dé
xdy ra sai sot (chu quan va khach quan) va phu
thudc 16n vao mdi ca nhan.

Tai Viét Nam, viéc thiét ké két cdu BTCT phai
tudn thi nghiém ngat Tiéu chuan Qudc gia TCVN
5574:2018. Tiéu chuin nay dua ra cac cong thirc
tinh ton kha ning chiu lyc dya trén “Mo hinh bién
dang gidi han”, dong thoi quy dinh nhiéu diéu kién
céu tao bat budc (ham luong cbt thép tdi thidu/tdi
da, khoang cach cbt thép 8 8 ) nhim dam bao
an toan va tinh thi cong.

> “max

Muc tiéu cot 151 ciia nghién ctru nay 1a phat
trién mot hé thong tr dong hoa hoan toan qua trinh
thiét ké thép doc chiu luc cho dam BTCT tiét dién
chir nhat theo TCVN 5574:2018, thong qua viéc
ap dung Hé thong Dua trén Tri thie (KBS).

Pham vi nghién ctru tdp trung vao:

— M5 hinh héa céc quy tic va cong thirc ciia
TCVN 5574:2018 thanh Co s¢ Tri thure.

— Xay dyng Thuat toan 18i dé tinh toan A4
yéu cau.

— Phat trién Module AT (BO Suy ludn) dé tu
dong hoa viéc lya chon sé lugng va duong kinh
cbt thép tdi uu, ddng thoi kiém tra va thoa min
moi diéu kién céu tao cta Tiéu chuén.

Poéng goép chinh cua dé tai 1a viéc tao ra
mot cong cu chuyén biét, tich hop tri thire Tiéu
chuin Qudc gia mot cach hé thong, nham lap day
khoang tréng ma cac phin mém thuong mai hién
nay chua giai quyét du’oc tur dong hoa viéc ra
quyét dinh cau tao chi tiét cot thép dim tuén thu
TCVN 5574:2018. Cong cu nay co thé ning cao
chit lugng ban vé thiét ké, giam thiéu sy lang phi
vt liéu do Iya chon khong téi wu, va ting ning
suét lao dong cua k¥ su.
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2. Tong quan Iy thuyét va tinh hinh nghién
ciru

2.1. Co s& 1y thuyét thiét ké c6t thép dAm theo
TCVN 5574:2018

Thiét ké dim BTCT theo TCVN 5574:2018 1a
bai toan xac dinh c6t thép dé thoa man diéu kién
cuong d6: M <M, (Muc 7.4 TCVN 5574:2018)
trong do M la moment ubn tinh toan va M, 1a
moment chiu hrc gio1 han cua tlet dién. Qua trmh
tinh toan bao gdm: xic dinh cdt thép chiu kéo A
(va cbt thép chiu nén A’ ‘néu can), kiém tra vi tn
truc trung hoa (¢ < &), 'kiém tra ham lugng cot
thép (u,, =n=u,,)-

Sau khi xdc dinh dugce dién tich 4 yeu cau,
budc quan trong | nhat 13 chuyen A, sang s0 lugng
va duong kinh cdt thép thyc té (4, f”””) Budc nay
bt bude phai tudn thi céc quy tic ciu tao:

— Khoang cach thong thuy gitra cac thanh
thép (5,5 S >

— 86 hrcmg thanh t6i da trén mot 16p;

— Chiéu cao 16p bao vé va khoang cach tir
trong tam cdt thép dén mép chiu nén.

Chmh su phuc tap va da dang cua cac quy
tic cAu tao nay 14 rao can 16n nhat ddi voi viée tu
dong hoa hoan toan.

2.2. Tinh hinh Ung dung H¢ théng Tri thirc
(KBS) trong thiét ké két cAu

Céac phan mém phan tich va thiét ké két cau
pho bicn tai Viét Nam nhu ETABS, SAP2000,
SAFE hay Robot Structural Analysis, chu yeu dugc
phat trién duya trén cac tiéu Chuan quoc té (ACI,
Eurocode) va thuong chi cung cap két qua Ia dién
tich c6t thép yéu cau (4) tai mat cit.

Han ché c6t 161, (Computers and Structures,
2023) da chi ra:

(1) Chua twong thich hoan toan vgi TCVN
5574:2018: Mic du c6 thé diéu chinh dé phu hop
mot phan, cac phin mém nay van gip khé khin
trong viéc ap dung diy du va ty dong cac rang
bude céu tao chi tiét cia TCVN.

(2) Thiéu kha nang Iya chon va t01 uu thép chi
tiét: Cac phin mém nay thuong yéu cau nguorl ky
su ty minh thye hién budc cudi cung: chuyén A
thanh sy b tri thép thue té (s6 luong, duong kmh
lop) va pha1 tur kiém tra lai cac diéu kién cau tao
bang tay, dan dén sy tén kém thoi gian va tiém an
rui ro sai sot.
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Khoang tréng nghién ciru: sur thiéu ving mét
cong cu chuyén bi¢t, thong minh, c6 kha ning
ap dung toan bo tri thic TCVN 5574:2018 dé
tw dong hoa qua trinh lya chon cdt thép chi tiét,
khong chi diung lai ¢ tinh toan 4s. Nghién cilru
nay nham lap day khoang tréng d6 bang viéc xay
dung Hé théng AI-KBS.

Heé thong ATI-KBS cua bai bao dugc phat trién
trén nén tang ngdn ngir 1ap trinh Python, tan dung
tinh linh hoat cua cac thu vién tinh toan s6 hoc
va xir Iy dit liéu. Hé thong tich hgp mé hinh ngon
nglr 1on Google Gemini thong qua giao dién lap
trinh tmg dung (API), dong vai trd 12 module diéu
phdi logic, két ndi gitta Co 56 Tri thirc (Knowledge
Base) va BO Suy luan (Inference Engine) dé dua
ra cac quyét dinh thiét ké t6i wu. Giao dién ngudi
dung duoc thiét ké dé k¥ su dé dang nhap cac tham
s6 vat lidu, kich thudc tiét dién dam (b, h, a) va
noi luc tinh toan (M). Piu ra 1a dién tich cbt thép
thue & (4.7%"), s6 lugng va duong kinh cdt thép
dugce lya chon, va so dd bd tri chi tiét.

3. Phwong phap nghién ctru

He¢ théng duoc dé xut 1a mot Hé théng Dua
trén Tri thire (KBS) vGi ba thanh phan chinh:
Co so Tri thire, Co s6 Dir liéu va Bo Suy luan
(Module AI).

Trong thiét ké két cau bé tong cit thép, bai
toan tinh toan cdt thép don thuong dugce tiép can
theo hai dang co ban. Bai toan thir nhit 1a bai
toan thuan, trong do tir moment udn thiét ké va
céc thong sé hinh hoc, vt liéu cua tiét dién, tién
hanh xéc dinh dién tich cbt thép chiu kéo As can
thiét nhdm bao dam kha ning chiu luc theo trang
thai gidi han. Bai toan thr hai 1a bai toan nghich,
xuat phat tir tiét dién da bé tri sin cdt thép, cac dic
trung vat lidu va hinh hoc, dé kiém tra moment
chiu ubn giéi han Mgh, qua d6 danh gia kha ning
chiu luc va mirc d6 an toan cia cdu kién theo yéu
cau thiét ké.

Khoa hoc Ky thudt - Cong nghé

3.1. Céu triic hé théng dua trén tri thirc
(KBS)

Co so Dir liéu (Database): Luru trit cac hing
s6 vt liéu theo TCVN 5574:2018 (Cudng do chiu
nén/kéo cua BE tong R,, R, , cuong do chiu kéo
ctia Cét thép R ), va danh sach cac dudng kinh cdt
thép tiéu chuan (912, ¢14, ¢16, ...).

Co s6 Tri thitc (Knowledge Base): Chira tit ca
cac quy tic thiét ké (Rules) dudi dang IF-THEN
duoc trich xudt tir TCVN 5574:2018. Cac quy tic
nay bao gom:

Quy téc tinh toan c6t thép don va cdt thép kép.
£<e,

Quy tac kiém tra 7 .
Quy tic cdu tao chi tiét: Kiém tra khoang cach

thong thuy s . theo TCVN 5574:2018, s6 lwong

thanh t5i da trén 16p, va x4c dinh A" cho timg

phuong an bb tri.

3.2. Thuét toan Tinh todn C6t 16i

Phan nay xir Iy viéc tinh toan 4, yéu cau (4 “)
ttr no1 lue va kich thude mat cét, tuan theo cac cong
thirc co ban cua TCVN 5574:2018.

Luu dd Thuat toan Tinh toan:

— Nhap cac tham s6 dau vao: M,b,h,a,R,R

— Tinh chiéu cao viung nén x va kiém tra
didu kién &

— Tinh dién tich cét thép yéu clu A %
(Truong hop ¢t don hodc cdt kép).

— Kiém tra diéu kién rang budc: AS““"” phai
nim trong giéi han p,. vapu theo TCVN.

Truyén Ascin d3 duoc hiéu chinh dén
Module Al Lya chon Thép.

Quy trinh tinh toan giai thuét chi tiét thiét ké
c6t thép don (As) dugce thé hién trong Bang 1. Quy
trinh giai thuat chi tiét kiém tra kha ning chiu lyc
dwoc thé hién trong Bang 2.

Bang 1. Quy trinh giai thuat thiét ké cét thép don (A)

M0 ta chi tiét thuat g e X .
Budce (Step) o Ctolérlle He Cong thire / Diéu kién Xur ly Loi / Trudng hop Bién
Nhap liéu: M, b,
Bt diu h, cap bé tong (B), Kiém tra Input M: Néu M < 0, moment
nhom cot thép (Gr), hy=h-a am, nhép gia tri tuyét doi.
a (gia thiet).
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1. Tra ctru Dit | Truy xuat R, R , o, . Ldi tra ciru: Béo 16i néu cp bé tong hoac
liu ¢, tir KBS. Ry R, 0p & (Tra ciu) |1 im bt thép khong tén tai trong KBS.
Tinh hé s6 moment M
; 6
2.Tinha, | twongdoi(a )cua a, = >x10 .
Moment tac dung. Rbbho
3 So sanh o voi o Li gidi han (T{r'u'(‘)rnAg hg}: biél.lz: N;é Y
3. Kiém tra (Giéi hanmcﬁa i éﬁ . a, > a,. — Két luin: Can thi€t ké cot
giéi han R Kiémtra I: @, < &, | kép hoic tang tiét dién/cap bén. Bao 15i va
dién dat cot don). ; 9 £
dirng tinh A_theo c6t don.
Tinh chiéu cao ) . .
51 Vi : Kiém tra & Du da kiém tra ¢ . < &x,, , van
4 THhe iy, | OB Aot yung Hen —— |emine 2 B b
(gv) va he S0 don bay § — 1— 1 — zam nen kiém tra 5 = §R (dll' thu‘a, Uhuﬂg an
. toan).
M
r 5 = R h x 106
i, | o o -
P : (10° Di M v& N.m
hodc tuong duong)
6. Kiém tra Tinh toan A, Moin = 0.1% Trudng hop bién: Néu A < A_,-,mm — gan
ciu tao A vikiémtrad. R A, =4, .
' i =&, 3 (Theo TCVN 5574:2018).
RS
Xuat két qua A,
7. Két thuc va chuyén sang - -
Module b tri.
Bing 2. Quy trinh giai thudt kiém tra kha ning chiu Moment (M gh)
Bude (Step) | M ta chi tiét thudt toan | Cong thirc / Diéu kién Xir Iy Lo6i / Trudong hop bién
Nhap dit liéu: b, h, 4
Bit dau (thuc t&), Cap B, Gr, - -
¢dai 2 ac"
o % Ldi tra ciru: Bao 18i néu cap bé tong
1Y D T LR R : 2 ;
ra'(nzlru il xuz‘l » Ro Gpo O R.R,E, a, (Tracltu) |hodc nhom cot thép khong ton tai trong
liéu tr KBS. B R A
KBS.
2. X4c dinh /1, | Tinh £, dya trén céu tao hy=h-a, i
chinh xéc A_thuc té. (a, 1a khoang cach dén
trong tim A_thyc t€).
Tinh chiéu cao twong
. v RA
3.Tinh § doi vang nén () dya E=—"2— -
trén A thuc té. Rbb ho
1 ‘ L6i do déo (truong hop bién): Néu
4. Kiém tra d0 | So sanh & voi &, (Di€u . & > &, . — Chuyén sang tinh M —
déo kién pha hoai deo). Kiém tra 1: f: =< (: R . Ghi nhén trang thai la khong dam bao
do deo (pha hoai gion).
06
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Tinh hé s6 moment

5.Tinha, | tuongdéi(a,) cho kha

Néué > &,: Gané = £, dé tinh

toi da cua tiét dién).

i . =£(1-0.5¢) M, .. (khaning chiulyc toi da cua
nang chiu lyc. tiét dién, giéi han boi do déo).
Tinh Moment gidi han _ !
6. Tinh M, | (kha nang chiu Moment M =a, R bh 107 -

(10" d6i N.mm sang
kNm hodc tuong duong)

So sanh M VoI M

s Két luéln Yéu cdu
(neu o).

Két qua: dat, khong dat, hodc pha hoai
gion (néu & > &,).

3.3. Module AI Lya chon va Téi wu Thép
(Inference Engine)

Module nay dong vai tro 1a B6 Suy luédn (Al
Module), thyc hién viéc ra quyét dinh dé chuyén
A " thanh b6 tri thép thuc & (4 o).

1. Tao Tap Hop Ung vién: Thuat toan duyét
qua cac to hop cot thép tiéu chuan (vi du: n thanh
¢d) sao cho 4 7" > A;“f” .

2. Ap dung Quy tic Cau tao (Loc Tri thirc):
Véi mbi tap hop tng vién, hé théng sé kich hoat
céc quy tic tir Co so Tri thire (KBS) dé kiém tra:

Quy tic 1 (Khoang cach): Tinh toan khoang
cach thong thl:ly §Vva so séph voi LE theo TCVN,.

Quy tic 2 (Lop BO tri): Kiém tra xem sd
lugng thanh ¢6 thé bo tri trong mdt 16p an toan
hay khong.

Quy tic 3 (Chiéu cao a): Tinh toan chinh
xéc chiéu cao a tir trong tim cbt thép theo phuong
an b6 tri do.

Ham Muyc tiéu Tdi wu: Cac phuong an thoa
man tat ca cac quy tic ciu tao sé duge danh gia
dia trén ham muc tiéu t6i wu hoa, vi du:

Minimize: Costex 4 " (1)

Thuat toan s& chon phuong an c6 4 " nho
nhat nhung van =, «in 3 thda man tat ca cac rang
budc ciu tao.

4. Két qua nghién ciru

Nhom téc gia tién hanh Kiém ching va Xac
thue M6 hinh (Case Studies) bai toan ¢t thép don
(truong hop nghién ctru Bang 1). DPé kiém chimg
tinh chinh x4c va hiéu qua cta hé théng, tac gia da
tién hanh so sanh két qua tinh toan ciia AI-KBS voi
céc bai toan dién hinh di dugc gidi bang phuong
phép thi cong va da duge kiém tra chéo.

Nl‘u’)m t’éc gia thuce hién théng qua tinh huéng:
Cho ‘dém tiét dién hinh chir Phét 200x500mm, cap
do bén bé tong B25, nhom cot thép CB300-V. Ch‘iu
moment lam cang tl}('}’ dudi M= ?OkNm. Yéu cau
tinh toan va chon cot thép cho dam
4.1. Thyc hién thong qua phwong phap thii cong

Cho M = 90kNm, b = 200mm, # = 500mm.

Bé tong: B25: R, = 14.5Mpa

Cot thép: CB300-V: R =260 MPa,(, =0.583,
a,=0.413

Gia thiét ¢ = 50mm,

hy =h—a=>h, =500—50 = 450mm
g oM 90x10°

" Rbh’ 14.5x200x450
a =0.153<a, =0.413

E=1-f1-2a =1-1-2x0.153
=0.167 <&, =0.583
¢=1-0.55=1-0.5%x0.167=0.9165
4 - M 90x10°
" RCh, 260x0.9165%x450
=839.313mm’
Chon 3¢20 c6:
7% 207

=0.153

= F =942 48mm’

§,C

Ham luong cbt thép:
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M. =0.1%
4
< pythe 9248 1 4m0,
bh,  200x450
R 14.5
<u =& _0583x 122 _ 3950
ﬂmax §R R X 260 Y

5

=>Thoa ham luong cbt thép
4.2. Thye hién thong qua phuong phap AI KBS
Sau déy 1a hinh chup truc tiép tir Al KBS
1. DU LIEU PAU VAO VA TRA CUU CUGNG DO
A. Théng sé Kich thudc va Tai trong:
» Chiéu rong tiét dién: b = 200 mm.
» Chiéu cao tiét dién: h = 500 mm.
« Moment tac dung: M = 90 kNm = 90 x
10° N - mm.
« (Cap dd bén Bé téng: B25.
¢ Nhom Cét thép: CB300-V.
B. Tra ctru Cudng d6 Vat liéu (TCVN 5574:2018
va KBS):
¢ Cudng dd chiu nén tinh toan clia Bé téng (R,
B25): 14.5 MPa.
e Cudng do chiu kéo tinh toan clia Cét thép (R,
CB300-V): 260 MPa (Theo vi du trong KBS).
e Hé so gidi han ving nén (£g, CB300-V):

0.583.
» Hé sb gidi han ap: 0.413.

2. QUY TRINH I: THIET KE COT THEP (4,)
A.Tinh toan A, yéu cau
1. Gia thiét chiéu cao lam viéc (hg): Theo quy téc
chuyén gia (KBS), gia thiét a = 50 mm (khoang
cach tir mép chiu kéo dén trong tam cot thep).

hy =h —a =500 — 50 = 450 mm

2. Tinh a,, va Kiém tra gidi han tiét dién:
B M
Ry bR
90 x 10°
~14.5 - 200 - 4502
Kiém tra gidi han: a,,, = 0.1533 < agp = 0.413.
(DAT - Tiét dién lam viéc cét don).

3.Tinh & va(:

E=1-—41-2a,,=1—+1-—2x0.1533

Qm

~ 0.1533

Qm
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~ 0.1673
(=1-05=1-0.5x%x0.1673 ~ 0.91635
4. Tinh Dién tich Cot thép can thiét (4_ ; ):

M
hoco = R R
90 x 108

~ 837.89 mm?>

Aicin = 260-0.01635 - 450

B. B6 tri va Tai vu hoa Cot thép

1. Chon cét thép so bd va kiém tra cau tao:
« A, =837.89 mm?,

e Chon 3¢20: A, chon = 3 X %02 =

942.48 mm? (Dam bao Ay cpen > A, ;).

« Kiém tra Kha nang Bb tri (Gia sir a, =
20 mm, ¢4,; = 8 mm, Sy = 25 mm):

« Chiéu rong can thiét (b_; ) cho 3¢20 (1
16p):
b =2‘(abv +¢dai)+3‘¢+2'smin

by, =2-(20+8)+3-20+2-25
= 56 + 60 + 50 = 166 mm

¢ b, =166 mm < b= 200 mm. —
DAT CAU TAO.
2. Tinh lai As,cém véi hy chinh xac (cho 30201
lop):
e« Khoangcacha:a = a; = 20 + 8 + % =

38 mm.

e Chiéu cao lam viéc chinh xac (hg): hg =
500 — 38 = 462 mm.
e Tinhlai A theo hy = 462 mm:

90 x10°
©14.5 - 200 - 4622

§=1-—+/1-2x0.1456 ~ 0.1557

~ 0.1456

am

¢ =1-0.5x0.1557 ~ 0.92215

90 x 10°

A =
s,can 260 - 0.92215 - 462 ~ 811.23 mm2



Tap chi Khoa hoc Pai hoc Cuu Long

(As chon = 942.48 mm? > 811.23 mm?) —

DAT.

3. Kiém tra Ham lugng Cét thép (u):

» Ham lugng t6i thiéu (imin): 0.1%.

» Ham lugng t6i da (Mmax): fmax = &zg—’j X
100% = 0.583 x

14.5

Seo K 100% =~

e Ham lugng thuc té (p):

“ _—
94248
200 -

e 0.1% < 1.019% < 3.248%. — DAT.

As,chqn
b ho

x 100% =

%5 & 100% ~ 1.019%

3. KET LUAN THIET KE

Dién tich cot thép can thiét: A

811.23 mm?.

3.248%.

s,can
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B6 tri Cot thép Tdi vu:
» Cét thép Chay déu: 3¢20

« Cot thép Gia cudng: 0
o A chont 942.48 mm?.
4.3. Thio luin két qua tir phwong phap

Piém twong dong (Similarities)

Ca hai phuong phap vé co ban 1a hoan toan
gidng nhau vé mit ly thuyét va quy trinh cdt
161:

Co s 1y thuyét: Ca hai déu tuan thi nghiém
ngat theo ti€u chuan TCVN 5574:2018. Cac gia
tri cuong do V‘é_Alt liéu (Rs, Ry) va cac h¢ so gioi
han (g”R,, ag) déu dugc tra clru va ap dung mot
cach nhat quan.

Quy trinh tinh toan: Ca hai déu tuan theo
ding trinh tu cua bai toan dat cot don.

Két‘qué‘tinh toan: Néu cach "Giai thu cong"
dugc dién day du cac con s0, két qua tinh toan
cho di¢n tich thép yéu cau (4;= 839.4rrim2) va
phuong an thép lya chon (3420 ) s& gidong hét
nhur cach giai cua Al KBS.

Bang 3. So sanh cach tinh thép dam giita giai thii cong va giai bang Al KBS

Tiéu chi

Giai thu cong

Giai bang Al KBS

Tinh diy du
va minh bach

Chi néu cac budc nhung dé
tréng phan tinh toan quan
trong (a, &, G, 4,). Ngudi
doc khong thé kiém chimg
duogc qua trinh.

Trinh bay diy du, minh bach timg budc tinh todn. Mdi cong
thire déu di kem voi so liéu thay thé va két qua ro rang, giup
ngudi ding dé dang theo doi va xac minh.

Céu tric va
hé thong

Cau trac don gian theo
“Bubic 1,.27.

Céu triic chuyén nghiép, logic véi cic tiéu dé rd rang (thong so,
chuan bi, tinh toan, bo tri). Giong nhu mdt ban thuyét minh tinh
toan thu nho, rat dé doc va tra ctru.

Kiém tra diéu

Co @& cap dén viéc kiém
tra ham lugng m nhung

Thuyc hién ddy du va giai thich 16 rang cac budc kiém tra bét
budc:
1. Kiém tra @, < O, va két luan “Tiét dién di kha ning
chiu luc”.

Sl khéng day du. 2. Kiém tra ham lucmg m bang cach so sanh véi ca m g vam .
3. B6 sung kiém tra vé khoang ho cot thep, mot yéu to cau tao
quan trong trong thuc té.
Sur dung dinh dang Markdown chuyén nghié¢p, cong thirc toan
Trinh bay Dang van ban tho. hoc (LaTeX) giup cac ky hiéu va cong thuc tré nén truc quan va

dé doc hon rat nhiéu.

4.4. Tinh wu viét ciia phwong phap AT KBS
Vé ban chat, ca hai déu l1a mot phuong phap

giai dung din theo tiéu chuén.

Tuy nhién, cach giai cia Al KBS thé hién tinh

hé théng va do chi tiét cao hon vé chit lugng trinh
bay va tinh toan ven k¥ thuat: Minh bach va dé
kiém chirng: Moi con s6 déu dugc giai trinh; An
toan va day du: Khong bo sot bat ky bude kiém
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tra quan trong nao theo yéu cau ciia tiéu chuan va
céu tao; Chuyén nghiép va hé théng: Cach trinh
bay logic, sach s&, gitip ngudi ding (ké ca nguoi
moi nghién ctru) c6 thé d€ dang hiéu va ap dung.
5. Két luéin va kién nghi

5.1. Két luan

Nghién ctru di thanh cong trong viéc xay dung
mét Hé théng Dua trén Tri thirc (KBS) tich hop
Al chuyén dung cho viéc thiét ké thép doc dam
BTCT tiét dién chit nhit theo TCVN 5574:2018.
Nghién ciru di cy thé hoa cac quy dinh dinh tinh
va dinh luong cia TCVN 5574:2018 thanh cac tap
luat logic trong Co s tri thirc. Két qua thir nghiém
cho thdy hé thong dap (g day du cac muc tiéu
vé ty dong hoa va ti wu hoa ham lugng cdt thép
da dé ra. Diéu nay da hoan thanh muc tiéu nghién
ctru 13 tr d6ng hoa va tdi wu hoa qua trinh thiét ké
chi tiét cbt thép dam tai Viét Nam.

5.2. Kién nghi va huwéng phat trién nghién ciru

Dua trén nhiing két qua budc dau di dat duorc,
nhom nghién ctru dé xuét 10 trinh phét trién hé
théng nham tién téi mot giai phap thiét ké toan
dién hon. Trudc hét, can mo rong Co so tri thire
dé tich hop cac quy tic tinh toan va b tri bt thép
dai chiu cit, cling nhu xir Iy cac cau kién co tiét
dién phtrc tap nhur dm chit T va chit L theo diing
quy dinh cua TCVN 5574:2018.

Vé mit cong nghé, hudng phat trién wu tién
la xay dung giao dién lap trinh tng dung (API)
cho phép két néi truc tiép véi cac phan mém phéan
tich noi luc phé bién nhur ETABS hay SAP2000.
Viéc nay sé gitp dit liéu dugc luan chuyén khép
kin tir khdu phan tich néi luc dén khau b tri chi
tiét va xuét ban v&, han ché téi da sai s6 do nhép
liéu tha cong. Cudi ciing, viée tinh chinh mé hinh
ngon ngir 1én dé hiéu sdu hon vé ngir canh ky
thuat xdy dung tai Viét Nam sé& 13 chia khoa dé
nang cao do tin cdy ctia cac dé xudt t6i wvu hoa ma
hé thong dwa ra.
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