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KEYWORDS

Tai trong gi6 12 mét yéu té quan trong trong thiét ké két cAu cong trinh, dugce x4c dinh theo cac tiéu chuln
nhu Eurocode (EN 1991-1-4), ASCE 7-22, TCVN 2737:2023 va mot sb tiéu chuén khéc. Viée tinh toan tai
trong gi6é phu thudc vao nhiéu yéu t& nhu van tde gio, hé sb dia hinh, do cao, hé sb do6ng luc hoc, dién tich
chiu tac dong, dic diém cong trinh va hé sb hiéu ¢ng gist. Bai bio ndy trinh bay quy trinh tinh todn tai
trong gi6 theo céc tiéu chudn trén, st dung phin mém Etabs dé gan tai trong theo hai phwong phdp: gan
vao tam hinh hoc (Diaphragm) va gan vio tim tudng (Shell Object). Két qua ti Etabs dugc dbi chiéu bing
bang Excel dé kiém chitng d6 chinh xdc. Nghién ctu cho thiy két qua tit Etabs va Excel dang tin cdy theo
Eurocode va ASCE 7-22, tuy nhién, khi so sanh v&i TCVN 2737:2023, c6 su chénh 1éch d4ng ké. Pic biét,

Etabs lu6n cho két qua 16n hon so v&i bang tinh, trong khi vé chuyén vi, Eurocode cho gié tri 16n nhét.

ABSTRACT

Wind load
Eurocode - 1
ASCE 7-22
TCVN 2737:2023
Etabs

Story displacement

Wind load is a crucial factor in structural design, determined by standards such as Eurocode (EN 1991-1-4),
ASCE 7-22, TCVN 2737:2023, and others. The calculation of wind load depends on various factors,
including wind velocity, terrain coefficient, height, dynamic coefficient, exposed surface area, structural
characteristics, and gust effect factor. This paper presents the procedure for calculating wind load
according to these standards, utilizing Etabs to apply the load using two methods: assignment to the
geometric center (Diaphragm) and assignment to wall panels (Shell Object). The results from Etabs are
cross-checked using an Excel spreadsheet to verify accuracy. The study indicates that results from Etabs
and Excel are reliable according to Eurocode and ASCE 7-22. However, when compared with TCVN
2737:2023, significant discrepancies are observed. Notably, Etabs consistently produces higher results than

the spreadsheet, while in terms of displacement, Eurocode yields the highest values.

1. Gi6i thidu

gi6 theo do cao va dia hinh, trong khi tiéu chuén Viét Nam TCVN 2737-
1995 [6] ding ham sb mil. Eurocode ciing xét dén rbi loan dong khi

Gi6 dugc hinh thanh do sy chénh 1&ch 4p sudt khi quyén, giy ra
cic tic dong khi dong hoc 1én cong trinh. Ba thanh phin dong luc
chinh ctia gi6 anh hiéng dén cong trinh bao gdm gié giat, kich déng
xody cong hudng va rung léc, khién tai trong gié tré thanh mét yéu t&
quan trong trong thiét k& xay dung. Mitc do tic dong cta gi6 phu
thudc vio cuwdng d6 gi6, dia hinh khu vire va céc tiéu chuén thiét ké
&p dung.

Hién nay, c6 nhiéu tiéu chudn dugc sit dung trén thé gigi dé
tinh toan tai trong gi6, bao gdm TCVN 2737:2023 Eurocode (EN 1991-
1-4) va ASCE 7-22. Mbi tiéu chuén ¢6 phuong phap tiép can riéng dva
trén dic diém khi hau, dia hinh va yéu ciu k¥ thuat, din dén sy khac
biét trong két qua tinh toan ciing nhu cach ap dung.

Eurocode yéu ciu chuyén dbi van téc gi6 nhim dam bao théng
nhét trong danh gia tai trong. Hé théng phan loai dia hinh ctia Eurocode
(nam dang) chi tiét hon so v6i tiéu chuén Viét Nam (ba dang), gitip
danh gia chinh xac hon anh hwéng cta dia hinh.Vé phuong phéap tinh
toan, Eurocode st dung ham logarit dé x4c dinh hé sé thay déi 4p luc
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dong va didu chinh hé sé theo chidu cao cong trinh.

Ngodi ra, tiéu chuén nay tinh toan hé sb ap luc gié dya trén ca
hinh dang va ty 1& kich thuéc cong trinh, gitp phit hop hon véi két
cAu nha cao tAng.Vé tic dong tai trong gid, tiéu chuén Viét Nam tach
biét thanh phan tinh va déng, trong khi Eurocode két hop ca hai bing
hé s6 anh huéng dong, gitp danh gia chinh xac hon [5].

Su khéc biét gitta tiéu chuin Chau Au (EUROCODE), tiéu chuin
Hoa Ky v tiéu chudn Viét Nam trong tinh toan tai trong gié thé hién
18 & cach xéc dinh téc d6 gié, phan loai dia hinh, anh hwéng chidu
cao cong trinh va phuwong phép phéan tich tai trong. Viét Nam va Hoa
Ky st dung tbc d6 gi6 trung binh trong 3 gidy, trong khi EUROCODE
st dung toc d6 gié trung binh trong 10 phit, din dén sy khac biét
trong cach quy dbi khi 4p dung tiéu chuin qudc té vao thuc té Viét
Nam. V& phén loai dia hinh, EUROCODE chia thinh 5 loai, Viét Nam
6 3 loai va Hoa Ky ciing c6 3 nhém, nhung cach tiép can khac nhau,
anh huéng dén hé sb tinh toan.

Pbi v&i cong trinh cao tAng, EUROCODE va Hoa Ky c6 phuong
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phép phan tich phitc tap hon, diéu chinh tai trong gié theo titng do
cao cu thé, trong khi Viét Nam don gian héa bing céch chia cong
trinh thanh ba nhém chinh. Ngoai ra, EUROCODE va ASCE con phan
biét r6 rang gitta thanh phén tai trong gi6 tinh va dong, trong khi tiéu
chuén Viét Nam chwa dé cip cu thé dén yéu t6 nay. Nhitng khéc biét
trén cho thiy ring khi 4p dung tiéu chuin quéc té vao thiét ké cong
trinh tai Viét Nam, cin c6 su didu chinh dé phit hgp véi didu kién khi
hau, dia hinh va thic té x4y dung trong nude [7].

Bai viét nay nhim thiét 1ap quy trinh tinh todn tai trong gi6
theo ba tiéu chudn trén, déc biét TCVN 2737-2023 thay thé cho tiéu
chuén cii TCVN 2737-1995, ddng thdi so sanh két qua thu dugc tit ba
phuong phap khéc nhau: tinh toén thii cong bing bang tinh, gan tai
trong gi6é vao tim hinh hoc (Diaphragm) vd mé phong bing tim
twdng (Shell object) trong phdn mém Etabs. Viéc so sanh sé& tip trung
vao st khéc biét vé chuyén vi va d6 16n tai trong gié gitta cac tiéu
chuén, tit d6 d4nh gid wu nhugc diém cta titng phitong phap. Ngoai
ra, bai viét cling xem xét cic diéu kién thuc tifn dé x4c dinh tiéu
chuén phit hop cho titng tredng hop cu thé trong thiét ké va xay
dung cong trinh chiu tadc déng cta tai trong gi6.Pham vi nghién ciu
giGi han trong viéc tinh toén tai trong gi6 theo trang théi gigi han th&
hai, véi gia thiét hé s hiéu Gng giat G va hé s6 két chu Cscd béng
0,9. Bbi véi tiéu chuin TCVN 2737:2023, hé sb khi dong hoc dugc tra
cttu theo Phu luc F4, trong khi tiéu chuin Eurocode st dung muc

7.2.2, cong trinh dugc xem xét c6 mit bing hinh chit nhat va mai bing.

2.Tinh toén tai trong gi6 theo TCVN 2737:2023, ASCE 7-22, Eurocode 1
2.1.  Tiéu chudn Viét Nam 2737:2023

Tinh toan tai trong gi6 theo
TCVN 2737-2023

[Phu luc H, bang H1 !
Xéc dinh cép o cong trinh |

Muc 10.2.3 Bang 7 Muc 10.2.3
I | ! I |
N | }
Gia tri ap luc gio co s W Ap Iy gid 3s va chuky 10 nim
(Phy thudc dia hinh) Wicio =1 X Wy
| |
!
He 50 k(z.)
e . zg

| Hesd higuimg gt Ge | [ Muc 10.2.7.3]

| Hesokhidonge || PhulucFbangF4 |
/l Muyc 10.2.2 |

Hinh 1. Luu dd tinh TCVN 2737-2023.

G tri tiéu chudn ciia tai gi6 Wi,
W, =W, xk(z,)xcxG,

2.2.  Tiéu chudn Eurocode — 1

[ Tinh toan ti rong gio theo Eurocode 1|

[ Gia tri co ban gié tri co ban cia van tde gi6 co ban vy o] EN 1991-1-4 muc 4.2 |

Van tc gié co sO Vi,
Vo = Cair X Cseason X V.0 EN 1991-1-4 muc 4.2

Heé s6 dia hinh k,
& :0,]9><[ Z ] EN 1991-1-4 myc 4.3.2
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1 EN 1991-1-4 myc 2.3.4
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C(2)=C(Z)
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[ He sé Orography co(z) Je—{EN 1991-1-4 myc 4.3.3 + A3]

Ham dic trung rdi 1,
z<z.. EN 1991-1-4 myc 4.4

1,(2) =1,(Zpn)

l

Van toc gi6 hi¢u dung vp,,

v, (2) =C.(2)xCy(2)x v, |-/‘ II:N 1991-1-4 myc 4.3.]]

Ap lyc gi6 theo chidu cao qp(2)

EN 1991-1-4 muc 4.5

170,
1) = S i
] [ EN 1991-1-4 Phulwe BC D]
[ He 56 phu thuge kétcdu C.Cq o/
1

[ Hesé khidong e, Je—{EN 1991-1-4 muc 7 & 72,9 |

Tai trong gio F o

le—| EN 1991-1-4 muc 5.3

Fre=CCyx 2 Wx A,

Hinh 2. Lvu d6 tinh Eurocode 1.

2.3.  Tiéu chudn ASCE 7-22

Tinh toan tai trong gi6 theo
ASCE 7-22

[ xéc dinh cap do cong trinh_J«——1 Theo bing 1.5-1 |

[ Xac dinh t6c d6 g6 coban v Je—] QCvN 022022 |

| Xéc dinh cac tham sd tai trong gio |

He sb huéng gi6 Ky Muc 26.6 va Bing 26.6-1.

Danh myc dang dia hinh ] Muc 26.7.
Hé s6 dia hinh K., Muc 26.8 va bang trong Hinh 26.8-1
Theo bang 26.10-1 He sé do cao mit dét K, Muc 26.9.

AN '

Xéc dinh hé s phoi bay ap suét van tdc, K, hodc Ky,

z<4,64>1\'::2,41{4’—6] 4,6m£:£zu~>K,=2\4l[i] 2, <z<1000m — K, =2,41
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o
Gia tri 4p hre gi6 tai d6 cao z
4. =0,613K.K KV (N/m’)

[ He 56 anh huong cia gio giat G, Je—]Theo bang26.11 |

] Muc26.102

[ Xac dinh h s6 ap e benngoai C, |«—{Theo bang 27.3-1 |

Tinh 4p luc gio bé mit cua toa nha p ,—I Theo myc 27.3-1

»=4K,GC, -qK,(GC,)

Hinh 3. Lwu dd tinh ASCE 7-22.
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3. Phuong phép géan va khai béo tai trong gi6
3.1. Phuong phdp gdn vao tdm hinh hoc (Diaphragm)

Khi st dung Diaphragm, ETABS coi san la mt mang ciing, tdéc
12 toan bd miit san sé& c6 cing chuyén vi ngang tai mot ting.Diéu nay
c6 nghia 14 tai gi6 tdc dong 1én cong trinh s€ duwgc tip trung tai tdm
luc gié cla tiing ting, sau d6 phan phdi dén cac hé chiu luc (cot,
twong vach, khung) dya trén do ciing cua ching.

Co ché phan bd luc 1én két cAu Sau khi tai gi6 dugc xac dinh,
ETABS sé&: Tinh tbng tai gi6 tdc dong 1én médi tng. Phan bd luc nay
vao tim luc gié ctia tAng. Phan phdi lue dén cac phén ti két cdu dua

trén do cing cua ching (cot, vach, khung).
3.2. Phuong phdp gdn vao tuong (Shell objects)

Thay vi phan b tai gi6 qua Diaphragm, ETABS cho phép tai gi6
tac dung tryc tiép 1én titng phin ti Shell nhu twdng vach, tAm san,
hoic véach kinh.Diéu nay mé phéng chinh xdc hon sy phan bd tai gié
cho céc cong trinh c6 san mém, tuwong vach chiu luc, hodc cAu tric
khong ddng nhit.Khi ding phwong phap nay, lvc gié khong tip trung

tai tAm Iyc gié ma dwgce phan bd déu Ién titng phan i ctia céng trinh.

Hinh 4. V& tAm twdng 1én mb hinh.

Co ché phan bé luc 1én két ciu :M&i phin t vo (Shell) sé nhan
mot phin tai trong gié theo dién tich bé mit tiép xtc. Gia tri tai gié
trén mdi phan tit Shell phu thudc vio hé s§ ap Iyc gi6, hinh dang cong
trinh, va chidu cao ting. Khi tai trong gié da truyén qua khung, cot,
véach chiu lvc, né tiép tuc dugce phan bd xuéng m(’)ng.Néu cong trinh
¢6 16i cting (Core Wall), phin 1én tai trong gié sé truyén xubng méng
théng qua 16i.Néu cong trinh chi c6 hé khung chiu luc, tai gi6 sé

truyén qua cac khung va xuéng méng thong qua hé cét.
4. Phan tich tai trong gi6 bing phuong phap tinh thii cong va Etab

Cong trinh két cAu bé tong cbt thép tai Thanh phd HS Chi Minh
c6 cAp do6 bén bé tong B30, gbm 15 ting véi kich thuée mit bing 20
m x 36 m. TAng 1 c6 chidu cao 4,5 m, trong khi cac tAng dién hinh tiv

ting 2 dén tAng 15 c6 chidu cao 3,6 m. Hé két cAu bao gdm dim c6

tiét dién 300 x 500 mm, san bé tong day 150 mm, cot thay ddi tiét
dién theo chiéu cao cong trinh: tit tAng 1 dén tAng 4 c6 kich thudc
600 x 600 mm, tif tAng 5 dén tang 9 1a 550 X 550 mm, va tif tAng 10
dén ting 15 giam xubng con 500 X 500 mm. Ngoai ra, vach thang
may duoc thiét ké véi bé day 300 mm dé dam bao d6 cting tong thé
ctia cong trinh.Cong trinh chiu tdc dong cta tai trong gié theo céc tiéu
chuén khac nhau tai Thanh phé Hd Chi Minh. Cu thé, theo tiéu chun
TCVN 2737-2023, tai trong gi6 co ban 1a 95 daN/m? Trong khi dé,
theo Eurocode, van téc gi6 co ban duwgce xac dinh 13 31 m/s, va theo
tiéu chuén ASCE 7-22, van téc gi6 tuong ng 12 44 m/s. Nhitng thong
sb nay dua trén [4].

B30x50

Slab150

Hinh 6. M6 hinh téng thé.

4.1.  Két qud tinh todn ctia TCVN 2737-2023

Biéu db trong Hinh 07 minh hoa sy chénh léch vé luc gié tic
dong theo phuong Wx va Wy giita ba phuwong phap. Két qua chi ra
ring phwong phép thii cong c6 sai khic dang ké so v6i hai phwong
phép con lai, déc biét & cac cao do 16n hon. Nguge lai, phwong phap
Diaphragm va Shell object c¢6 xu hwéng twong ddng, nhung luc gié
cta Shell object 16n hon moét chiit, dic biét theo phwong ngang Wy.
Pidu nay c6 thé 1y giai béi mic d6 chi tiét trong mé hinh: Shell object
mo phéng hé két cAu chinh x4c hon so v&i Diaphragm, gitip phan anh
thue té tét hon.
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Trong khi d6, biéu dd & Hinh 08 thé hién sv dich chuyén  nhan c6 thé xut phat tit cdch phan b tai trong gi6 va mé hinh héa
dinh cong trinh theo hai phwong phép Diaphragm va Shell object. Ca d6 cling cong trinh trong tiing phuwong phép, khi Shell object mo
hai phwong phap nay c6 xu huéng twong tv nhau, nhung chuyén vi phéng chi tiét hon sy 1am viéc ctia hé két cAu.
ctia Shell object 16n hon & ca hai phwong X (Ux) va Y (Uy). Nguyén

Bang 1. Bang tinh tai trong gié theo TCVN 2737:2023.

Manual Etabs (Diaphragm) Etabs (Shell Object)
Story name H(m) Z(m) F&N)X | FN)Y FkN)X FkN)Y FkN)X F(kN)Y
Tang 16 3.6 58.5 0.00 0.00 (1] 0 0 0
Tang 15 3.6 54.9 43.71 78.68 49.7316 89.5168 49.9648 | 89.4672
Tang 14 3.6 51.3 87.42 157.36 98.5062 177.3112 99.1201 | 176.8212
Tang 13 3.6 47.7 87.42 157.36 97.0078 174.614 98.2644 | 174.5992
Tang 12 3.6 44.1 87.42 157.36 95.417 171.7507 97.3561 172.254
Tang 11 3.6 40.5 87.42 157.36 93.72 168.6961 96.3872 | 169.7677
Tang 10 3.6 36.9 76.64 157.36 91.8991 165.4184 95.3477 | 167.1182
Tang 9 3.6 333 74.42 136.98 89.9317 161.877 94.2248 | 164.2771
Tang 8 3.6 29.7 72.03 136.98 87.7877 158.0179 93.0017 | 161.2072
Tang 7 3.6 26.1 69.42 136.98 85.4267 153.7681 91.6552 | 157.8587
Tang 6 3.6 22.5 66.54 136.98 82.7911 149.024 90.1531 | 154.1619
Tang 5 3.6 18.9 64.33 136.98 79.7953 143.6316 88.4474 | 150.0148
Tang 4 3.6 15.3 64.33 136.98 76.3028 137.3451 86.4624 | 145.2578
Tang 3 3.6 11.7 64.33 136.98 72.0726 129.7306 84.0663 | 139.6181
Tang 2 3.6 8.1 64.33 136.98 66.6032 119.8858 80.9942 | 132.5572
Tang 1 4.5 4.5 72.38 154.10 67.9679 122.3422 86.2442 | 138.3175
GF 0 0 40.21 85.61 37.0065 66.6117 47.9135 76.843

So sanh 3 phwong phap TCVN

27372023 So sanh chuyén vi dinh ciia cong trinh
theo phwong phip Diaphragm va Shell
2% o object theo TCVN 2737-2023
E 5 Ty 0
= H -
=
g0 30 iy £ 40
= . -
520 A7 230
s 10 L €20
€ 0 Lo g
5 0.00 50.00 100.00 150.00 200.00 &5
.. = 0
Lwe gio (kN :
e gio (kN) @] 10
——Bang tinh - Wx  ===-- Bang tinh - Wy Chuyén vi (mm)
= Diaphragm - Wx == ==Diaphragm - Wy —— Diaphragm - Ux ===-- Diaphragm - Uy
Shell object - Wx — - - Shell object - Wy Shell object - Ux ====- Shell object - Uy
Hinh 7. Két qua luc gié theo TCVN. Hinh 8. Két qua chuyén vi theo TCVN
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4.2.  Két qud tinh todn ctia tiéu chudn Eurocode — 1

Bang 2. Bang tinh tai trong gié theo Eurocode — 1.

Manual Etab (Diaphragm) Etab (Shell object)
Story name H(m) Z(m) F(kN)X | F(kN)Y F(kN)X FkN)Y F(kN)X FkN)Y
Tang 16 3.6 58.5 0.00 0.00 0 0 0 0
Tang 15 3.6 549 65.95 118.70 65.4486 | 117.8074 65.95 118.705
Tang 14 3.6 51.3 128.86 231.95 | 128.8462 | 231.9232 128.86 231.9517
Tang 13 3.6 47.7 125.64 226.15 | 125.6215 | 226.1187 125.64 226.1513
Tang 12 3.6 44.1 122.20 21996 | 122.1788 | 219.9218 122.20 219.9595
Tang 11 3.6 40.5 118.51 213.32 118.4839 | 213.271 118.51 213.315
Tang 10 3.6 36.9 114.52 206.14 | 114.4937 | 206.0887 114.52 206.1411
Tang 9 3.6 333 110.19 198.34 | 110.1528 | 198.2751 110.19 198.3383
Tang 8 3.6 29.7 105.43 189.78 | 105.3876 | 189.6977 105.43 189.7756
Tang 7 3.6 26.1 100.15 180.27 | 100.0977 | 180.1759 100.15 180.2748
Tang 6 3.6 225 94.21 169.58 94.141 169.4537 94.21 169.5835
Tang 5 3.6 18.9 87.40 157.33 87.3048 | 157.1487 87.40 157.3271
Tang 4 3.6 15.3 79.40 14291 79.2496 | 142.6493 79.40 1429119
Tang 3 3.6 11.7 69.61 125.30 69.6941 125.4495 69.61 125.3041
Tang 2 3.6 8.1 64.09 115.36 64.2999 | 115.7398 64.09 115.3585
Tang 1 4.5 4.5 72.10 129.78 72.0991 129.7783 72.10 129.7783
GF 0 0 40.06 72.10 40.055 72.0991 40.06 72.0991
So sanh 3 phwong phép ti¢u chuin So sanh chuyén vi dinh ciia céng trinh
Eurocode 1 theo phwong phap Diaphragm va Shell
60 object theo Eurocode - 1
_ —_—
E 50 -_— — 60
4 £ -
E 40 / = ’/’
230 7 E -
3 e &0
= 20 / ‘g
51 <
£ 1 S g
z o S <
@
0.00 50.00 100.00 150.00 200.00 250.00 300.00 _E
Lue gié (kN) = 30 40 50
Chuyén vi (mm)
—Bang tinh - Wx  =----- Bang tinh - Wy
= Diaphragim - Wx == ==Diaphragm - Wy == =Diaphragm - Ux == e= «Diaphragm - Uy
—— Shell object - Wx — - = Shell object - Wy — Shell object - Ux ==--- Shell object - Uy

Hinh 9. Két qua lvc gi6 theo Eurocode.

Biéu dd trong Hinh 09 va Hinh 10 phén tich luc gi6 va chuyén

vi ctia coéng trinh theo tiéu chudn Eurocode 1, ddng th&i so sanh ba

phuong phép tinh toidn: Bang tinh, Diaphragm va Shell object. Hinh

09 cho thiy su twong ddng dang ké giita cic phwong phép trong

Hinh 10. Chuyén vi theo Eurocode.

dudng cong phan bd luc gié theo chidu cao cong trinh, dic biét giita
Diaphragm va Shell object. Mac du phvong phép tinh thu cong c6 mot
s6 sai 1éch nhé hon, nhung vin dam bao d6 chinh xac chip nhan

dugc. Pidu nay chitng minh ring ca hai phwong phiap mé hinh héa
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bing Diaphragm va Shell object déu c6 thé mo phong tdt tic déng ciia
tai trong gié theo Eurocode 1. Trong khi d6, Hinh 10 tiép tuc so sanh
st dich chuyén dinh cong trinh giita Diaphragm va Shell object. Két
qua cho thiy xu huwéng chuyén vi ting din theo chidu cao cong trinh,

ddng thoi hai phwong phép c6 su twong ddng rd rét. Diéu nay khing
4.3.  Két qud tinh todn ctia tiéu chudn ASCE 7-22

Bang 3. Bang tinh tai trong gié theo ASCE 7-22 .

dinh ring ca hai cach tiép can déu c6 thé duoc sit dung d& mé phong
ttng xt két cAu duéi tic dong cia gié. Tuy nhién, do dic tinh phin t
vo, Shell object ¢6 kha ning mé phong chi tiét hon, mang lai két qua

sét thuc t& hon so v&i Diaphragm.

MANUAL ETAB(DIAPHRAGM) | ETAB(Shell Object)
Story name H(m) Z(m) | F(kN)X | F(kN)Y | FkN)X | FkN)Y | F(kN)X | F(kN)Y
Tang 16 3.6 58.5 0.00 0.00 0 0
Tang 15 3.6 54.9 47.54 85.56 49.704 | 89.4672 | 49.704 | 89.4672
Tang 14 3.6 51.3 94.03 169.25 98.234 | 176.821 | 98.234 | 176.821
Tang 13 3.6 47.7 92.93 167.28 | 96.9996 | 174.599 | 96.9996 | 174.599
Tang 12 3.6 44.1 91.77 165.19 | 95.6967 | 172.254  95.6967 | 172.254
Tang 11 3.6 40.5 90.54 162.98 | 94.3154 | 169.768 | 94.3154 | 169.768
Tang 10 3.6 36.9 89.23 160.61 92.8435 | 167.118 | 92.8435( 167.118
Tang 9 3.6 33.3 87.82 158.07 91.265 | 164.277 | 91.265 | 164.277
Tang 8 3.6 29.7 86.29 155.32 | 89.5595 | 161.207 | 89.5595 | 161.207
Tang 7 3.6 26.1 84.62 152.31 87.6993 | 157.859 | 87.6993 | 157.859
Tang 6 3.6 22.5 82.77 148.98 | 85.6455 | 154.162 | 85.6455 | 154.162
Tang S 3.6 18.9 80.69 145.23 | 83.3415 | 150.015 | 83.3415 | 150.015
Tang 4 3.6 15.3 78.29 140.92 | 80.6988 | 145.258 | 80.6988 | 145.258
Tang 3 3.6 11.7 75.43 135.78 | 77.5656 | 139.618 | 77.5656 | 139.618
Tang 2 3.6 8.1 71.84 129.31 73.6429 | 132.557 | 73.6429 | 132.557
Tang 1 4.5 4.5 75.32 135.58 76.843 | 138.318( 76.843 | 138.318
GF 0 0 41.85 75.32 42.6906 | 76.843 | 42.6906 | 76.843
So sanh 3 phwong phap tiéu chuin So sanh chuyén vi dinh ciia céng
ASCE 7-22 trinh theo phwong phiap Diaphragm
.60 va Shell object theo ASCE 7-22
E ————
= 50 "Tf /
£ 40 f
3 30 !
s 20 7
= V
=10 4
= 0 ————
= 0.00 50.00 100.00 150.00 200.00
Lure gio (kN) 40
Chuyén vi (mm)
—Bang tinh - Wx  ----- Bang tinh - Wy
e D1aphragm - Wx == ==Diaphragm - Wy Diaphragm - Ux == = eDiaphragm - Uy
—— Shell object - Wx — - -Shell object - Wy Shell object - Uxem= eShell object - Uy

Hinh 11. Két qua lyc gi6 theo ASCE.

Hinh 12. Két qua chuyén vi theo ASCE.
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Hinh 11 so sanh luc gié tdc ddng 1én cong trinh gitta ba
phuong phép: thi céng, Diaphragm va Shell object. Két qua cho thiy
su twong ddng dang ké giita cic phwong phap, dic biét & cac tAng
trén, chitng t6 tinh nhit quan trong mé hinh tinh toan. Tuy nhién,
phuong phap Shell object thé hién sy phéan bd luyc gi6 khac biét hon &
céc ting thép, c6 thé do kha ning mé hinh héa chi tiét hon tac dong
clia gi6 1én bé mit cong trinh. Dit vy, su chénh léch giita phiong
phép tinh tht cong va phin mém 1a khéng dang Kké, khéng dinh tinh
chinh xéc cua ca ba phvong phdp.Trong khi d6, Hinh 12 tip trung vao
so sanh chuyén vi dinh cong trinh giita Diaphragm va Shell object. Két
qua cho thiy chuyén vi theo phiong Ux, Uy c6 xu hieéng 16n hon khi
st dung Shell object, phan dnh kha néng m6 phoéng chinh xac hon sy

bién dang thuc té ctia céng trinh dudi tac dong cta gié.

So sanh gia tri lyc gi6 cua bang tinh
giita 3 tiéu chuan

_60
E
= 50
£
£ 40
B0
< 30
<
g 20
ma
= 10
@
0
0.00  50.00 100.00 150.00 200.00 250.00 300.00
Lue gié (kN)
——TCVN-Wx  ----- TCVN - Wy
e EirocOde - WX == == FEurocode - Wy
—ASCE-Wx —--ASCE-Wy
Hinh 13. So sanh luc gi6 bang tinh.
So sanh gia tri lwc gié cia shell object
gitra 3 tiéu chuan
60
E 50 ===
3 i,
- i
£ 30 /i /
= s
g 20 4
4
Z10 7/
P2
0
0 150 200 250 300

Lwe gio (kN)

——TCVN - Wx  ====- TCVN - Wy
= FEurocode - Wx == ==FEurocode - Wy
——ASCE-Wx  —--ASCE - Wy

Hinh 14. So sénh luc gi6 diaphragm.

So sanh gia trj lye gi6 ciia shell object
giira 3 tiéu chuan
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Luwre gio (kN)
——TCVN-Wx  =-=--- TCVN - Wy
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Hinh 15. So sanh lyc gi6 shell object.
So sanh chuyén vi giira 3 tiéu chufin
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—— Eurocode - Ux ===-- Eurocode - Uy
—TCVN-Ux  ====- TCVN - Uy
——ASCE-Ux  ----- ASCE - Uy

Hinh 16. So séanh chuyén vi.

Tt céc bidu dd, c6 thé thdy sy khac biét ro rét vé gia tri luc gié
gitta ba tiéu chuén ASCE, TCVN va Eurocode. Eurocode ¢6 xu huwéng
cho gia tri Iyfc gi6 16n nhét, dic biét & phin trén clia cong trinh, trong
Kkhi TCVN cho lue gi6 thip hon so v6i hai tiéu chuén con lai. Khi tinh
toan lwrc gié bing phwong phép thi céng (Hinh 13), Eurocode tiép tuc
cho gia tri cao hon, trong khi ASCE vi TCVN c6 két qua gin nhau
hon. Su khéc biét nay c6 thé bit ngudn tir cach xdc dinh 4p luc gi6
khéc nhau giita céc tiéu chudn. Khi xét dén luc gi6 tic dung lén
diaphragm (Hinh 14), xu huéng tong thé vin gi¥ nguyén, véi
Eurocode cho két qua 16n nhét. Trong trudng hop tinh toan luc gié
tac dung 1én shell object (Hinh 15), syt chénh léch tiép tuc thé hién r6
rang: Eurocode vin dwa ra gia tri cao nhét, trong khi TCVN c6 gi4 tri
thap nhét. Khi xét dén chuyén vi ctia céng trinh dudi tic dong cua tai
trong gi6 (Hinh 16), ba tiéu chudn tiép tuc cho két qua khac biét.
Eurocode c6 gia tri chuyén vi 16n nhét. ASCE c6 gi4 tri chuyén vi nim
gitta Eurocode va TCVN, trong khi d6, TCVN c6 gi4 tri chuyén vi nho
nhét, cin duoc kiém tra k§ lwdng dé dam bao dép &ng yéu cu an
toan. Chuyén vi theo hai phwong Ux va Uy ciing ¢6 su khéc biét dang ké.
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5. Két luan

Khi xét dén lyc gi6, ca phwong phap tinh thi cong bang bang
tinh va st dung phin mém cho diaphragm va shell object déu cho két
qua tuong ddng trong mbi tiéu chudn, nhung ¢6 sy khac biét giita cac
tiéu chuén. Eurocode thudng cho gia tri lc gi6 16n nhét, dic biét &
phan trén céng trinh, trong khi TCVN ¢6 gi4 tri thip hon so v&i ASCE
va Eurocode. Khi tinh toan thii cdng, luc gié theo Eurocode van cao
hon dang ké so v6i hai tiéu chuén con lai, va xu huéng nay tiép tuc
duy tri khi xét dén lvc gié tic dung lén diaphragm va shell object.
Pidu nay phan anh sy khic biét trong cach x4c dinh 4p luc gi6 giita
céc tiéu chudn.Ca ba tiéu chudn ddu xét dén hé s khi dong hoc ctia
mat bén cong trinh (side wall). Khi stt dung phwong phap gén gié theo
shell object, hé s6 nay dugc tin dung dly du theo tiéu chuln, trong
khi phwong phap gin gi6 theo diaphragm khéong 4p dung hé s6 khi
dong hoc cta mit bén (side wall).

V@ phén tich chuyén vi dinh c6ng trinh, phwong phdp mé hinh
héa biing shell object c¢6 xu huwéng cho két qua chuyén vi 16n hon so
vé6i diaphragm, diic biét theo hai phitong ngang Ux va Uy. Diéu nay l1a
do shell object mé hinh héa két ciu chi tiét hon, phan anh chinh xé4c
hon tic dong cua gi6. Tuy nhién, sy chénh léch vé chuyén vi giita hai
phuong phép khéng qué 16n, dam bao d6 tin cdy trong thiét ké.So
sanh gitta cac tiéu chudn, Eurocode tiép tuc cho gia tri chuyén vi 16n
nhit, ASCE cao hon TCVN, trong khi TCVN ¢ gid tri nho nhét.
Chuyén vi theo Ux va Uy ciing khac nhau giita cdc tiéu chuén, véi
Eurocode thé hién sy chénh léch r6 rét hon gita hai phuong so véi
ASCE va TCVN.

Nhin chung, ca ba tiéu chudn déu dwa ra phwong phap tinh
toan dang tin ciy, nhung mitc do chi tiét va két qua c6 su khac biét.
Eurocode thudng cho gié tri tc gié va chuyén vi 16n hon, trong khi
ASCE va TCVN c6 xu huéng thip hon, t6i wu héa thiét ké theo céac
tiéu chi khac nhau. Viéc lva chon phuong phdp moé hinh héa phu hgp
phu thudc vao yéu clu thiét ké, d6 chinh x4c mong mubn va tii

nguyén tinh toan sin cé.
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