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TOM TAT: Cac nit lién két trong két cau thép 1a vi tri ing suét phan phdi rat phic tap, viéc sir dung cac
phuong phép tinh toan thong thuong khong thé hién dugce ddy du tng xir tai cac vi tri nay. Trong hé két
céu thép nhip 16n, viéc phan phdi g suat trong cac truong hop nit lién két phirc tap gip nhiéu khé khin
cho k¥ su thiét ké trong viéc dé xuét cac giai phap gia cuong, dé dam bao cho nut lién két lam viéc dung
nhu gia thiét didu kién bién thiét ké. Do d6, viéc nghién ctru cac phuong phép phéan tich Gng x{ trong céc
nut lién két nay 1a vo cung can thiét. Bai bao gidi thleu phuong phap Phan tir hiru han (Finite Element
Method — FEM) va cac tiéu chuan tinh toan cua mot s6 tiéu chudn trén thé gioi, qua d6 ky su thiét ké c6
thé phan tich duoc tmg xr cta lién két két cau thép dé dua ra cac phuong an thiét ké, gia cudng nut lién
két, tir 46 danh gi4 va phan tich dugc wu va nhuge diém cua timg phuong an.

TU KHOA: Lién két két cdu thép, Phan phdi timg suat, Phuong phap Phan tir hitu han.

ABSTRACT: The connection in steel structures are the locations with highly complex stress distribution, and
the application of conventional calculation methods can not fully describe all the structural behaviors at these
points. In long-span steel structural systems, the tress distributions in the complex connection joints cause
many problems for the structural design engineers to propose reinforced solutions, that ensuring that the
behaviors of those points to perform in accordance with the assumed boundary conditions design. Therefore,
the studies of analytical behavior methods in the connection nodes are very necessary. This article introduces
the Finite Element Method - FEM and some calculation standards of several countries, thereby the structural
design engineers are able to analyze the behaviors of the connection joints in the steel structures in order to
propose the design plans and reinforced connection joint solutions. By which, they can evaluate the
advantages and limitations of each proposed solutions..

KEYWORDS: Steel structure connection joints, Stress distribution, Finite Element Method.

1. GIOI THIEU Mb hinh phan tir hitu han duogc st dung dé danh
gia cac truong hop gia cuong, so sanh hiéu qua gia

Trong két cdu thép nhip 16n (nha coéng nghiép, . > P e (R L C
cuong dua trén cac ti€u chi: giam Gng suat tap

cau thép, két cdu mai vom, san van dong), nit lién ROV RO : .
két 13 vi trf chiu ndi lyc phiic tap nhat, xuét hign Tung. cai thién do cimg va kha nang chiu lyc tong
tdp trung Ung suét, gay méat 6n dinh cuc bo, 1a the. . o

“diém yéu” quyét dinh dén kha nang chiu luc téng Cac tiu chuén quoc t& va Viét Nam nhu EN
thé. Viéc gia cuong nut nham giam tng sudt tip 1993-1-8 (Eurocode 3), AISC 360-16 va TCVN
trung, kiém sodt bién dang, tang d6 bén moi va tudi  5575:2024 ¢6 cdc quy dinh tinh toan nut lién keét,
tho cong trinh. Tuy nhién, do tinh chit phic tap tuy c6 su khac nhau vé gia thiét, h¢ so an toan
cua nit, viéc tinh toan gap nhiéu khé khan va nhung dd dua ra cac phuong phip tinh todn, thiét
khong chinh xac. ke ‘VE‘I gig cuong. Bai bdo st dung cong cu tinh la
phan mém IDEA StatiCa giip mdé phdng truc
quan, kiém tra theo nhiéu tiéu chudn va d& xuét
giai phap gia cuong.

Nghién ctu nay phén tich anh hudng cua mat
s6 phuong 4n gia cudng (tim ting cing, suon doc -
ngang, ban chén, vat mép cdu kién va tang tiét dién
cuc bd) dén phan bd tng suit trong nut lién két.
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2. PHUONG PHAP TINH TOAN GIA CUONG
NUT LIEN KET

2.1. Phuong phap tinh toan lién két theo tiéu
chuin Eurocode, AISC va TCVN

Bing 1. So sanh ndi dung tinh toan lién két theo

tiéu chuin Eurocode, AISC va TCVN

EN 1993
(Eurocode 3, AISC 360-22 TCVN 5575:2024
Part 1-8)
Phuong phép tinh toan
Phuong phdp phan | py e 15 oo ASD | .
(Component - a1z | Strdung m6 hinh
... |hodac LRFD. Lién két . Y
Method): chia lién 116 hinh theo dan tinh todn gan
két thanh céc thanh | T MM 10 CANS | oigh 0 EN 1993,
A& oo, |ongsuat—suc khing. .
phan (tam kéo/nén, o \ nhung cho phép
N s M0 hinh thuong don | £
suon cing, mat bich, Fy ap dung quy tac
R R gian, dua trén thi >
bulong, duong han) A don gian theo
NI " nghiém va hiéu chinh
va kiém tra riéng thue nehiém AISC.
timg thanh phin e nghie
Lién két bulong
Kiém tra truot, cit, C.}lla theo bulopg 1aT
1 N .~ | viéc theo 2 loai la goi
nén, kéo bulong. Tinh (bearin o) va Tuong tu
toan dua trén phuong hé gyp li EN 1993
hap phn ti chong truot (slip-
phapp critical type)
Lién két han
. Quy dinh tuong tu
Kiémtradudng han | Tinh todn trén dién | EN, nhung hé so
theo g suatdanh | tich han hiu qua, |an toan di€u chinh
nghia, c0 xétphanbo | cong thirc don gian | cho phu hop vat
Ung suat han hoa liéu thép
0 Viét Nam
Nut khung Dam — Cot
) ; Hudng dan tinh
thlza)n"glg}g};uggi éP; h;ir;h toan chi tiét theo
PR xac AN gy dung bang tra | EN 1993, nhung
uong cong mdé men — © oA ; ~ .
A . va cong thirc cling cho phép
quay (M-6). Phan loai | " ohism | dung phuong phé
nit: khép, : : & Paong phap
ban cimg, cling[2] don gian kiéu
’ AISC [3]

2.2. Phuwong phap gia cwong lién két theo
Eurocode va AISC

Theo tiéu chuin Eurocode, cAn x4c dinh thanh
phén yéu nhét trong lién két tién hanh gia cuong, ting
kha nang chiu luc, taing dd cung cua lién két. Gia
cuong lién két duoc quy dinh chii yéu ¢ cac Annex
A, J, K, L, bang cac giai phap: suon ting clng
(Stiffeners), ban chong bung cot (continuity plates),
ban chdng (doubler plates), ban suon xién ting cudng
tai gbi (Haunches), tim hoic vong clng
(Reinforcement plates hodc ring stiffeners) [4].

Theo tiéu chuin AISC, can xac dinh dang pha
hoai, kiém tra theo cac trang thai giéi han
(LRFD)[1], lya chon phuong an ting cuong kha
nang chiu lyc cua chi tiét yéu nhat. Bu 16ng: kiém
tra kéo, cit, ép 16. Mbi han: kiém tra ung sut cit,
kéo, han goc/han d6i dau. Ban ma: kiém tra chay
déo, pha hoai cuc b, udn. Céanh/bung dam, cot:
kiém tra 6n dinh cuc bd va téng thé. Kha nang
xoay cua lién két: véi cong trinh khang chén [6].

Phuong an gia cuong nut lién két theo TCVN
5575:2024 cling twong ty Eurocode, nhung cd mot
s6 diéu chinh phu hop véi diéu kién vat lidu, ché
tao va thi cong tai Viét Nam.

Bang 2. Mot sb giai phap gia cwong khuyén nghi

theo AISC va Eurocode
Giai phap gia cuong Muc dich Truong hop ép
; dung
Ban chdng bung Téang dién tich Khi tim ban

tiét dién hiru
hiéu, tang kha
nang chiu uén va
moment truyén
qua tAm

mong hoac khi
can tang giGi han
chiu lyc ma
khéng thay doi
tiét dién chinh

Khi ting sudt tim
vugt gidi han

Tang bé day cuc
bo tdm bang
cach b sung

ban tap

B6 sung tm &p cuc bd

Khi ban canh co

Téang clig cuc
nguy co mat

bo cua ban canh,

Tang clrng ban canh

ngan mat 6n dinh on dinh.
cuc b, tang do
cung lién ket
Bén xién ting cuong | Tao ving truyén |Khi can ting kha
moment, giam nang chiu

moment va do
cung lién ket.

goc xoay tai
lién két

Tang sb Tang Rn_bolt Khi bulong
bulong / bolt grade (shear/tension) | khong dam bao
hodc chuyén kha nang chiu
sang slip-critical | lyc va trong cac
dé giam reliance |  truong hop
on bearing cai tao
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Khi thiét ké bang phin mém IDEA StatiCa
theo tiéu chuan EN 1993, kiém tra timg thanh
phan. Phan tich theo tiéu chuan AISC: trich xuét
ndi lyc cua bulong, cuong do phﬁn tr dé so véi
trang thai gidi han.

Tang kich thude duong | Tang dién tich | Khi duong han
han (Weld upgrade) | tiét dién mdi han| khong dam bao
chiu cét/kéo, kha nang chiu
tang kha nang luc
chiu lyc cua
‘ l duong han
Vong tang cing (Ring Tao 6ng gia | Khi thiét ké tiét
stiffeners / internal  |cudng bao quanh| dién éng, chiéu
reinforcement) tiét dién dng. day tiét
dién nho.

Hinh 2: Vi dy niit lién két dwgc mé phong bing
phan mém IDEA StatiCa

Phin mém IDEA Statica ¢6 cac cong cu md
phong hinh hoc, vat liéu, ndi luc va tinh toan theo cac
tiéu chuan khac nhau, do d6 c6 thé sir dung 1a cong
cu kiém tra lién két va cac phuong 4n gia cuong.
Dudi day 1a mot sé cong cu va két qua gia cudng.

clng, giam tng
suat tap trung

Phuong phép hinh hoc | Giam hé s tap | Céac chi tiét chiu
giam moi (fatigue trung (g suét, tai lap
detailing) cai thién kha
nang chiu moi
T hop (combination) | Két hop nhiéu | Nut chiu dong
giai phap: ting | thoi nhidu lyc
dién tich tiép hodc cdu tao
xuc, tang do phurc tap

Hinh 3: B sung lién ké't, bulong/han:
tang do cirng, phdan phoi déu néi luc

2.4. Phuong phap mo phéng va tinh todn b&"lng

phin mém phan tich IDEA StatiCa

Phan mém IDEA StatiCa st dung phuong phap
CBFEM, day la sy két hop giita phuong phap phan
tich timg phan tir va phuong phap phan tir hiru han,
phan anh tmg xtr tong thé cia cac phan tir trong nit

lién két.

+ Lién két
oy

—__povohese

L AR
I

SO
-

M hinh phan t& M@ hinh CBFEM
o

Hinh 1: Mé hinh phén tich theo phan tiv
va CBFEM

Hinh 4: Swon tang cirng: sau khi phdn tich,
kiém sodt bién dang cuc b, phdn bo lai irng sudt

Hinh 5: Bé sung bin dém va swon sau khi
phan tich, cdi thién truyén lyc tir dam va cjt
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2.5. Tiéu chi danh gia hiéu qua gia cwong

Céc tiéu chi danh gia hiéu qua gia cuodng chung
cta 3 tiéu chuan AISC, EN 1993 va TCVN5575:2024
nhu:

Giam Ung suat tip trung: Ung suat trong ving
nut < (gioi han chay cua thép / hé s6 an toan (theo
tiéu chuan)).

Do cling va bién dang: giam do xoay nit, dam
bao d6 vong hé két cdu trong giéi han cho phép
(EN 1993, AISC).

On dinh cuc bo: tranh hién tuong odn cuc bd
ban nut, mat 6n dinh ngoai mat phang.

Kinh té — thi cong: dé ché tao, la"lp dung, chi
phi hop ly, dé& bao dudng.

3. PHAN TiCH KET QUA GIA CUONG VOI
MOT SO Vi DU NUT LIEN KET

Noi dung bai nghién ctu tip trung phéan tich
cong trinh thuc t& co nhip két ciu 16n, nat lién két
phtrc tap dé ndi bat giai phap gia cuong. Vi du tinh
toan la cac nat lién két phtc tap vé clu tao, nodi luc
va dién hinh.

Hinh 6: Mé hinh tong thé cong trinh
vi du tinh todn

Hinh 7: Mt cit khung céng trinh vi du tinh todn

Dudi day 1a két qua phan tich nut lién két va
biéu d6 két qua giai phap cuong:

Lién két LKO1, 02 — Nut lién két thanh canh
dudi, trén gian dién hinh: sir dung giai phap 6ng
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long va va x¢é ong dé bo sung sudn cing, ung suat
cau kién va duong han giam, cai thién on dinh tong
the so voi phuong an khong gia cuong.
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Hinh 8: M6 hinh LKOI - Khong gia cuong
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Hinh 9: M6 hinh LKOI - Gia cwong long éng
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L it 1 - AISE

Hinh 11: Biéu do so sanh dp cirng doc truc giita
cdc phwong dn gia cwong LKO0I theo tiéu chuin
AISC 360 va EN 1993

Tir biéu dd cho thdy do cing doc truc cua lién
két ting dang ké khi ap dung cic bién phép gia
cuong nhu 16ng dng (ban bp) va xé dng dé thém
sudn ctng, phuong an gia cudng bang cach ting
tiét dién thanh chinh khong c6 hiéu qua. Ca hai
tiéu chuan AISC 360 va EN 1993 déu cho ra két
qua khé tuong dong voi nhau.

AISC 360

131.0

—a N

s ,
A5k // 1365 ~\

EN 1993

Khéng gia cugmng X bng Léng dng (Op) Tang tidt dign

—o— % Hii s an toan img MAX sudt cdu kidn —e—1% Hi 58 an toan KNCL dutmg hin

—o—Hé sban toan mdt dn dirh cuc bd

Hinh 13: Biéu dé so sdnh cdc tiéu chi dinh gid
khdc giita cic phwong dn gia cwong LKOI theo
tiéu chuin AISC 360 va EN 1993

Céc phuong an gia cuong nhu 16ng dng (ban
6p) hay x¢é 6ng thém suon tang cliing déu mang lai
hiéu qua trong viéc giam ung suat cuc bd trong cdu
kién, ing suét trong duong han va ting kha niang
6n dinh cuc bo, phuong an tang tiét dién thanh
chinh khong mang lai hiéu qua cao. Hai tiéu chuén
AISC 360 va EN 1993 cho ra két qua kha twong
déng 0 hai ti€u chi Gng suét cuc bo ciu kién va 6n
dinh cuc bg, riéng vaoi ung sudt duong han tiéu
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chuan EN 1993 cho ra két qua thap hon so véi tiéu
chuén AISC 360.
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Hinh 16: Mé hinh LK02 - Gia cwong xé ong

Liétn kit 2 - AISC

o - y o
‘:‘“c' N +

g b

Hinh 17: Biéu do so sdnh dé cieng doc truc giia
cdc phwong dn gia cwong LKO02 theo tiéu chuan

AISC 360 va EN 1993
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Ttr biéu dd cho théy do cung doc truc cua lién
két tang dang ké khi 4p dung cac bién phap gia
cuong nhu 10ng éng (ban 6p) va xé dng dé thém
sudn clng, phuong an gia cudng bing cach ting
tiét dién thanh chinh khong c6 hiéu qua. Ca hai
tiéu chuan AISC 360 va EN 1993 déu cho ra két
qua khé twong dong voi nhau.

AlSC 360
o
188
190 4
17 = h .
150 142" .
= 19 1 142 45
- 130 = '.g(__._._.—_-—-—'—'_'_.‘::“ .
110 — 126 125 =13
W1 g
0 101
0
s o
Khéng gia cutng *e dng Léng dng (Op) Tang tiddién
#— % Hi d an todn Ung MAX sul: cdu kidn —— % Hé 24 an toan KNCL dudng han
+—Hé 5 an todn mit &n dinh cuc b8
EN 1993
]
'
15
=10
=gt
(=}

100 100

Khéng gia cubrg xédng Léing éng (Op) Téing térdién

—a— % HE 58 a0 tnkn (mg MAX subt edu kidn —8— % H& s4 an toln KNCL duémg hin

8~ Ha 5 an todn matdn Snh cuc £&

Hinh 19: Biéu do so sdinh cdc tiéu chi dinh gid
giita cdac phwong dn gia cwong LK02 theo tiéu
chuin AISC 360 va EN 1993

Céc phuong 4an gia cudng nhu 16ng éng (ban
5p) hay xé dng thém suon ting cing déu mang lai
hiéu qua trong viéc giam tng suit cuc bd trong céu
kién, ing suét trong duong han va ting kha niang
6n dinh cuc bo, phuong an ting tiét dién thanh
chinh khong mang lai hiéu quéa cao. Hai tiéu chuan
AISC 360 va EN 1993 cho ra két qua kha twong
ddng & tiéu chi img suat cuc bd cau kién, riéng voi
hai tiéu chi Gmg suét trong duong han va 6n dinh
cuc b tiéu chuin EN 1993 cho ra két qua tét hon
s0 véi tiéu chuén AISC 360

Lién két LK03 — Nut lién két chdng gian dién
hinh: sir dung giai phap xé éng (bd sung suon) va
giai phap bd sung, mé rong ban ma, Gng suat cau
kién, kha nadng chiu lyc cua bulong, dudong han
giam, dong thoi cai thién 6n dinh tong thé so voi
phuong an khong gia cudng.
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Hinh 20: M6 hinh LK03 - Khong gia cwong
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Hinh 21: Mé hinh LK03 - Gia cwong xé ong
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Hinh 22: M6 hinh LKO03 - Gia cwong swon cirng
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Hinh 23: Biéu dé so sdnh dj cieng doc truc giia
cdc phwong dn gia cwong LK03 theo tiéu chudn
AISC 360 va EN 1993

Tt biéu dd cho théy dd ctng doc tryc cua lién
két tang dang ké khi ap dung cic bién phéap gia
cuong nhu xé ong thém suon cing phuong doc
hodc gia cuong thém suon cung theo phuong
ngang. Ca hai tiéu chuan AISC 360 va EN 1993
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déu cho ra két qua voi xu hudng kha tuong dong
v&i nhau.

AISC 360
350
302
300
250 ns
3
@ 200
= 158
_— 133
126
__.--'—'_'_'_._ e e 0‘)8
100 100 4 — =
o= 115
50
Khéng gia cuong Xé ong Suém tng cing

—8—"% H{ 56 an todn (rng MAX sudt cdu kign —e— % Hé s& an todn KNCL duéng hin

—8— % Hé sb an todn KNCL bu léng % Hé sé an toan mét n dinh cuc bé

EN 1993

12

100 &

Khong gia cudng

Xé dng

Surdn tang cimg

—8—"% Hé 30 an toén ung MAX sudt cdu hifen —a—"3% Hi 36 an toén KNCL dudng han

—o—% Hé 8 an toadn KNCL bu léng s—% H& 56 an toan mdt &n dinh cuc bd

Hinh 24: Biéu dé so sdnh cdc tiéu chi dinh gid
giva cdc phuwong dn gia cwong LKO3 theo tiéu
chuan AISC 360 va EN 1993

Céac phuong an gia cuong thém suon cung

phuong doc hodc suon cung phuong ngang mang
lai hiéu qua rd rét trong viéc giam Gng suat cho
dudng han va Gmg sudt cuc bo cho ciu kién.
Lién két LK04 - Nt lién két ndi cot tron dién
hinh: sir dung céc giai phap bd sung sudn cing déu
theo chu vi cot, ting chidu day ban ma, ting sb
luong bu 16ng va gia cuong két hop (ddng thoi bd
sung suon, tang chiéu day ban ma va tang sb lwong
bu 16ng), tng suit ciu kién, kha nang chiu luc cua
bulong, dwdng han giam, ddng thoi cai thién 6n
dinh tng thé so v6i phuong an khong gia cuong.

Hinh 25: M6 hinh LK04 — Khong gia cwong
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Hinh 27: M6 hinh LK04 - Ting chiéu day bin mi

IMPa]

s

s

Hinh 28: M6 hinh LK04 - Ting sé lwong bu long

Hinh 29: Mé hinh LK04 - Gia cwong két hop

Libe kede & - AISC

wwat
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Hinh 30: Biéu do so sanh dj cirng xoay giita cdc

phuong dan gia cwong LK04 theo tiéu chuan
AISC 360 va EN 1993
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Tir biéu do cho thiy do cung cua lién két ting
khi ap dung cac bién phap gia cuong nhu thém
suon ting cung, ting chidu day ban ma hodc ting
s luong bu 16ng. Két hop cac phuong an gia
cuong mang lai hiéu qua cao trong viéc ting do
cimg ctia lién két. Ca hai tiéu chudn AISC 360 va
EN 1993 déu cho ra két qua v6i xu hudng twong
ddng v6i nhau.

AISC 380
i 06
& 0 T 86
= 158
4 45 49
13 135 135 —
- EE——— ..i-ﬁi—-... L;,--" 5
e LAt A o
100 —— ==
m 1w 100

Khéng g cudng Suém cling Tang h bén ma Ting SL Bulang Kt hop

—8—% Hi 34 20 todn Img sult MAX bén mi —e—% HI 54 an 108n KNCL dubng han

-4 % Hil 34 mn todn KNCL bu ldng % Hé o4 an toan mist e deh cuz b4

EN 1983

Knéng gia cudmg

Swon cing

Tang h ban ma Tang SL Bulong Kit hop

—8—*% Hi 58 an taan (g sull MAX ban mill —8—% Hé 35 an todn KNCL duang han

% Ho 58 an todn KNCL bu lang o % H 54 an todn mdt de dinh cue b

Hinh 31: Biéu d6 so sdinh cdc tiéu chi dinh gid
giva cdc phuong dn gia cwong LK04 theo tiéu
chuan AISC 360 va EN 1993

Cac phuong an gia cuong riéng 1¢ khong mang
lai hiéu qua cao trong viéc giam Gng suét cuc bod
trong ban ma va duong han, kha nang chiu lyc cta
bu 16ng, dé tbi wu can két hop cac phuong an gia
cuong véi nhau.

Lién két LKO5 - Nut lién két ndi cot thép hinh
dién hinh: sir dung c4c giai phap ting chidu day ban
mi, ting s luong bu 1ong va gia cuong két hop
(ddng thoi ting chiéu day ban ma va ting sé luong
bu 16ng), Gtng suat cu kién, kha nang chiu lyc cua
bulong, dudng han giam, déng thdi cai thién 6n dinh
tong thé so v6i phuong an khong gia cuong.

H
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Hinh 32: M6 hinh LKO05 — Khong gia cwong
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Hinh 33: Mé hinh LK0S -
Tdng chiéu day ban ma
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Hinh 34: Mé hinh LKO05 - Ting sé lwong bu long
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Hinh 35: M6 hinh LKO05 - Ke‘:t hop gia cwong
tang chiéu day ban md va so lwong bu long



Hinh 36: Biéu do so sanh dj cirng xoay giita cdc
phuong dan gia cwong LKO0S theo tiéu chuan
AISC 360 va EN 1993

Tir biéu d6 cho thiy do cung cua lién két ting
khi 4ap dung cac bién phap gia cuong nhu ting
chiéu day ban ma hoic tang sé luong bu long. Két
hop cac phuong an gia cuong mang lai hiéu qua rd
rét trong viéc ting d6 cung cua lién két. Ca hai tiéu
chudn AISC 360 va EN 1993 déu cho ra két qua
v6i xu hudng twong dong voi nhau.

AISC 360

Ty e (%)

Khéng gia cudmg

—8—"% Hi 5320 toin Ung

' Hi 55 an todn KNCL bu Kng

EN 1993

Khdng ga cuong

—o— % Hb 86 an todn

Hinh 37: Biéu do so sdnh cdc tiéu chi dinh gid
giita cdc phwong dn gia cwong LKOS theo tiéu
chuin AISC 360 va EN 1993

Tuyén tdp bao cao Hoi nghi Khoa hoc cdn bo tre lan thir XVII

Phuong 4n gia cuong tang chiéu day ban ma
mang lai hiéu qua cao trong viéc giam ng suét trong
ban ma va dudng han, phuong 4n gia cudng tang sb
luong bu 16ng lai hidu qua trong viée giam tmg sudt
cuc bd trong ciu kién chinh va kha nang chiu luc ciia
bu 16ng. Chinh vi vay két hop cac phuorng an gia
cudng v6i nhau mang lai két qua toi wu nhat.

4. KET LUAN, KIEN NGHI

Nt lién két trong két cdu nhip 16n c6 nguy co
tap trung Ung suét cao, can duoc gia cudong hop ly.

Qua céc biéu dd so sanh cac tiéu chi danh gié
theo tiéu chuan cho thiy cing kiéu gia cuong glong
nhau, d c6 sy khac biét v& gia tri Gmg sut trong cau
kién, duong han va bu 16ng khi tinh toan theo hai tiéu
chuan AISC 360 va EN 1993 nhung xu huéng ting
hodc giam thi déu giéng nhu nhau.

Céc phuong phap gia cudng phd bién, d& thuc
hién va co hién qua r0 rang qua bai tinh nut lién két
nhu: xé 6ng, bd sung suon cing, 16ng dng (tang
tiét dién cuc bo), c6 thé lya chon mot hoac t6 hop
cac giai phap gia cuong. Tuy nhién, can tinh toan
dé danh gia cac thong sé nhu tmg suét, kha ning
chiu lyc bulong, duong han va cac diéu dién 6n
dinh trude khi gia cuong.

Phuong an gia cudng bang sudn ting cimg cho
thdy hiéu qua cao nhét trong viéc giam Ung sudt tap
trung ctia cdu kién trong nat, Ung suét trong dudng
han va bulong. Phuong an ng 1dng (ban &p) can
dugc xem xét than trong do kho kiém soat su lam
viée qua tiép xtic bé mit giira 2 dng.

Str dung phan mém IDEA StatiCa cho phép so
sanh truc quan biéu do ung sudt trudc — sau gia
cudng, hd tro viée lwa chon giai phap tdi wu. Gia
cuong nut lién két 1a giai phap quan trong dé dam
bao an toan va hiéu qua kinh té trong cong trinh
thép nhip 16n. Viéc két hop giira tinh toan theo tiéu
chuan (Eurocode, AISC, TCVN) va mé phong
bing IDEA StatiCa giup danh gia khach quan va
lwa chon phuong an t6i uu.

Két qua nghién ctru 1a co s& tham khao cho thiét
ké va cai tao cong trinh thép nhip 16n tai Viét Nam.
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