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. LY THUYET TINH TOAN TRONG TCVN 5575 — 2024

e Cong thic (84) trong [1] duoc viét lai nhu sau :

0.50 . :
L 2~—a+\fn:2—+~4[32 <1 (Lay v, =1)
o
e Trong do:
g, —0
o = 1 2 ) ﬁz .
Jl Jl Tc*.r'
o VO

o, va o,lan lugt la ¢ng suat nén va (rng suat kéo & bién tinh todn
cla ban bung, 1ay vdi ddu “cong” va dau “tri” twong &ng va duoc
xac dinh theo cong thuc (77) |
o dugc xac dinh theo céng thirc (80) vdi hé sb ccr duoc xac dinh
theo Bang 18 phu thubc vao «

g, =g —j;‘i
cr cr XQ
A 2 r N v ']:'d: % . A A
e DO manhquyudc A = t’“* = (hw la chiéu cao bung dam

dang xét, t 1a chiéu day tdm bung, f,q 1a gidi han chay, E 13
mo dun dan hoi)

T va 7_ la céc ing suat tiep, dugc xac dinh theo cac cong thirc

(78) va (82) trong [1] twong Ung.

v
T = ——
wtw
T =103|1+ 0'26 fz
cr ‘LL Ad
e Trongdo:

e VIaluccat, f, 13 gidi han chay tinh todn cho (rng suét tiép
(fy ~ 0.6fy), d6 manh quy udc Xj xem trong chu thich céng

thue (82) cua [1].
e Quy udc dau Ung suat phap :

o Vdicodng thic so (77) trong [1] duoc quy udc dau “+” khi la &ng suat nén.
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8.5.2 Khikiém tra 6n dinh cuc bd ban bung ctia ddm cap 1 can ké dén:

— Ung suat tiép trung binh 7 ;

— U'ng suét cyc bd o, trong ban bung duwdi tai trong tap trung.

Cac (rng suat o va r can duoc tinh theo céc cong thirc:

M
= — 77
o I,y (77)
Vv
_ 78
Gy (78)

Hinh I-1 Trich [1] Diéu 8.5.2

Bang 18 — Hé s6 ¢_ cho dam cap 1 c6 tiét dién chir I khéng doi xirng
v@i canh chiu nén mé réng khi o, =0

a 1,0 1,2 1,4 1,6 1,8 2,0

Cor 10,2 12,7 15,5 20,0 25,5 30,0

CHU THICH: Véi céc gia trj trung gian cta « thi gié tri ¢, duoc xac dinh béng ndi suy tuyén tinh.

Hinh 1-2 Trich bang 18 trong [1]

e Nhan xét :

o Theo [2], cOng thictinh 7_ theo [1] la chua hop ly, va trong [2], tac gia de

xuat cong thirc tinh todn lai gia tri 7_nhu bén dudi

0.76 | L,
T _=59y|1+ 72 =
o)A
i g s @, —4a g y A / v JE : 2 K
o Gidtria=—-+—2=1—-2>1 do rngsuat kéo la dau am,cd thé viet
Jl Jl

a
lai cong thurc tinh aclaithanh: a =14 ¢ vai ¢ = |-%
a
1
. = 0.551 > = ) !
o Theévao 2—‘f'lf+\/ﬂ + 43" <1, ta thu dugc cong thirc sau
a
0.90 2 ,
1[1—¢+J1+w +45% | <1
a
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II. ON PINH CUA TAM DU TAC DUNG CUA NG SUAT PHAP
THAY DO

Viéc khao sat tam mong (thin plate) chiu tac dung cla &ng suat phap thay déi da duvoc rat
nhiéu tac gid quan tdm, va cho ra rat nhiéu ly thuyét tinh todn cho trudng hop nay.

Dién hinh nhu trong céc nghién clru [3] cla tac gia Timoshenko, hay trong [4], tac gid
cling dé xuat cach giai cho trudng hop nay.

(la
k&

ey

\.‘_’
N E; b

& =N
I ERERE RN RN

¥

03 B ()

mewl n=l
D2 DR DS PR

(e)

Hinh 1I-1 Loi giai ra gia tri o__ trong [3]

Phuong trinh vi phan chi dao cda tam dudi tac dung cua trudng &ng suat phap duoc néu ra
trong [4] co dang :

D 3% wy +2 (D> + 2Des) 3w LD d*wo
iy 12 66) 5373y 27503
82w0 3211)0 32w0

+N? +2N? + N =0
xx 8.?{2 X) axay yy ayZ

Dua trén cdc phuong trinh nay, cac tac gia cé thé dua ra 10i gidi “giai tich” cho tam chiu tac dung
cla rng suat phap bién déi nhu van dé ma chuing ta dang trao doi. Vi ham vdng duoc cho ban
dau cé dang :

. mTL . nT
W = E E @.. sin sm—y-
0 ] b

a
Va ham Ung suat dauvao N, =ot|l— 1—1 3—;
e Trong do
o
o Y=-=%

%

o o, ladngsuattaiy=0, o laungsuattaiy=>b
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Nhin vao day, ta thiy duoc tinh “phirc tap” cua viéc giai tim duoc gia tri o_,vivdy NCAL dua

trén cac nghién clru nay cho ra d&i phan mém NBPlate dé gidi quyét duoc van dé nay.

1 NBPLATE v1.0 = X

INPUT  STIFF  %pjate  Locai

1- MATERAL

Elastic Modulus - E
Poizson's Ratio t v

Yield strength : Fy

2 - GEOMETRY
Width : a
Depth ; hw

Thickness - ¢

3 - TYPE OF PLATE

Type Flate

Web

0.3

355

0.75

10

| GPa

MPa

NBPLATE : BUCKLING MODE SHAPE OF PLATE
S

krE 16.68 » 72 % 200000
R e e T ey 0 ey
B 12(1—22)X2 ~ 12(1 — 0.32) x 752

= 536.08 M Pa. ¢, = 5.464]

Hinh 11-2 Giao dién phan mém NBPlate [5]

TCVN 5575 - 2024

Theo [1], cong thirc xac dinh ng suat tdm dudi tac dung cla Ung suat phap bién déi tinh
theo cong thuec :

)1

V&i hé sb ccr 1ay theo Bang 18 ( [1]) nhu bén dudi :

Bang 18 — Hé so c¢_ cho dam cap 1 cé tiet dién chir I khéng doi x(rng
v@i canh chiu nén mé réng khi o, =0

a 1,0 1,2 1,4 1,6 1,8 2,0

Cer 10,2 2.3 15,9 20,0 25,9 30,0

CHU THICH: Véi cac gi4 trj trung gian ctia « thi gia tri ¢, dugc xac dinh bing ndi suy tuyén tinh.

V&igid tri o = 1.6, thi &rng suat trong tam s& bang :

J

& = 201_%
Nhung dé dat duoc (ng suat nay, thi can phai bo tri cac sudn ting cing, va viéc bo tri cac

sudn nay thi trong [1] cé dua ra cac yéu cau viée bd tri cac sudn tdng cirng cho ban bung. Nhung

theo danh gid cla tac gia la qua “réi” dé ap dung (Tham khao hinh bén dudi) :
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PHO CAP TRONG KHOA HOC VA SAU KHI
DANG TREN TCXD

Va thém mét y nita, thi trong cdng thirc trén ([1]), cling khong thay anh hudng cua chiéu
dai tAm ban bung dén kha néng chiu luc.
Néu lay chiéu dai khao sat cla tam ban bung |a 2her hay (2hw) thi kha ndng chiu luc tdi
han cla tam dudi tac dung cta ng suat phap saocho o = 1.6s8 13 :
f
o= 20

c /\2

T

BIEU DO THE HIEN _/f, THEO DO MANH QUY U'G'C CUA TAM THEO TCVN

UCTI t’

D6 manh quy wéc

Hinh 11-4 D6 thi thé hién luc tdi han cda tam duwdi tac dung cda ¢ng suat bién thién
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11.1.2 PHUONG PHAP GIAI TICH VA NBPLATE

Theo phuong phap giai tich, thi duong cong theo phuong phap “tinh tay” (duoc thuc
hién bang phan mém PTC Mathcad Prime [6]) va dung phan mém NBPlate dugc v& nhu biéu do
bén dudi :

Vd&i ham duoc st dung :

. mmwx . nmy . dmmx | 3nmy
w, = @, sin sin + ...+ @, sin sin
a b a b
m = X
INPUT RESULT
Width a 1000 | mm
Depth hw ' 500 | mm
Thickness t 3:018 | mm
MNormal stress top | 4 l MPa
Normal stress bot -0.6 | MPa
Shear stress 0 | MPa
Run
1 NBPLATE v1.0 - X
INPUT STIFF %piate  %Local
1 - MATERAL
Elastic Modulus : € | 200 | GPa
Poizzon's Ratio - v 03
Yield strength : Fy | 355 | MPa
2 - GROMETRY
Width : a 1 m
Depth : hw 05 m
Thickne=ss : £ ! 5| . mm

3 - TYPE OF PLATE

Type Plate fWE‘h .v_
! NBPLATE : BUCKLING MODE SHAPE OF PLATE
kmiE 15.43 x =* x 200000
— — — 9TROR M P — 97RO — 4
B T = B A% — 120 - 035 < 1002 ~ 278.98 M Pa, [p. = 278.975, A, = 4.21]

Hinh 11-5 Théng s6 dau vao trong NBPlate

Két qua khao sat cho thay NBPlate tinh khép vdi céc gid tri tinh tay (Khdng chénh 1éch) :
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BIEU DO THE HIEN o_/f, THEO DO MANH QUY U'G'C CUA TAM THEO TCVN

160

1.40

1.20 |

1.00

——NBPlate

— GIAI TICH
0.60

0.40

0.20

0.00
3.20 3.70 4.20 4.70 5.20 5.70

D6 manh quy wdc

11.1.3 NHAN XET

V& chung ca 3 biéu do dé so sénh :

BIEU DO THE HIEN o /f, THEO DO MANH QUY U'G'C CUA TAM THEO TCVN

2.50

2.00

1.50

e NBPlate
——TCVN 5575-2024
1.00 —— GIAI TICH

Gl ¥

0.50

0.00 :
3.20 3.70 4.20 4.70 520 5.70

Po manh quy udc
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e Nhan xét :

o Cé&c gid tritinh todn tir [1] cho thay su chénh |&ch khd nhiéu so vdi ly

thuyét tinh toén.

o Tinh todn cho thay chua cé su anh hudng cla chiéu dai tdm dén gia tri cla

Gcr

o Kha nang ap dung [1] cho dam léch canh vdi canh trén 1dn hon canh dudi

la khong kha thi. VAn dé nay sé duoc thao luan bén dudi.
e Tién hanh khao sat cho tdm khéng cé suon gia cuwong, thu duogc dudng cong bén
dudi (Pudng cong dua trén chiéu cao dam 500 mm, E = 200 Gpa, Fy = 355 MPa,

chiéu day 8mm) :

ANH HUO'NG CUA CHIEU DAI TAMTO'lo,

880

860

840

820

O (MPa)
~ o
@ =]
S S

760

740

720 \/
700

a/b

Ta thay khi tdm khdng cé sudn gia cudng, thi cac gia tri 6. hdi tu vé 1 gid tri xap xi 700

MPa. Tu do, khao sat md rong ra cho cac gia

tri rng suat khac nhau (o khéc nhau, ta cé

duoc cdng thirc thiét ké cho tam chiu udn

khdng can sudn gia cudng nhu bén dudi :
0.9k F

¢ B —

cr -2

A

ur

Trong d6 ks duwoc cho nhu biéu dé bén
canh.

Y =0,/0;
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11.PHUONG PHAP DUONG CONG NCAL

PHO CAP TRONG KHOA HOC VA SAU KHI
DANG TREN TCXD

PUONG CONG NCAL

0.8000

0.7000

0.6000

0.5000 - = == = NCAL Conservation

NCAL1
—— NCAL 2

1/,

0.4000

0.3000

0.2000 |

0.1000

0.0000
0.0000 0.1000 0.2000 0.3000 0.4000 0.5000 0.6000 0.7000 0.8000 02000 1.0000

o,/c,,

Hinh IlI-1 Budng cong NCAL trong thiét ké cau kién chiju (rng suat tdng hop
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IV. VIDU TINH TOAN

Lwuy:

e Cdc chidéan trong 8.5.7 cta [1] khéng thé dp dung duoc cho loai dém cé cdnh trén
to hon canh dudi, hay « duoc tinh todn theo cong thurc (84) trong [1] khéng duoc

vuot qua 2.

| - SO LIEU PAU VAO
Chiéu cao bung

Chiéu day bung

Bé réng canh trén
Chiéu day canh trén
Bé réng canh dwéi
Bé day canh dwoi
Mé dun dan héi
Gioi han chay

Lwc doc

M6 men

Lwc cat

Il - DAC TRUNG HINH HOC

Dién tich tiét dién

Mé dun khang uén

Ung suat

Ti s6

h,,:=800 mm

t,:=8 mm

by :=200 mm

tpi=8 mm

bg, =250 mm

tp=14 mm

E:=200 GPa

F,:=345 MPa

N:=200 kN (Nén)
M:=250 kN -m

V:=200 kN

Ai=hy,et,+byety+bg-ty=115 cm®

4 ,
W, i=—=2415.574 cm
Ye

1, ,
W, :=—2=3399.146 cm

0,:= M + N =120.886 MPa
W A

Oy = I I
W, A
Ti= L4 =31.25 MPa
h‘w'tw
a:=1+|—|=1.465 o, :=—=0.259
a, a0,
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i : _hy JE,
Do manh quy woc Ay i=—- =4.153
t. \ E
i L I .
Ung suat phap téi han Opi=ky+ 0.9 —-=233.957 MPa Véi k,=12.998
(NCAL) Au
; A R B .
Ung suét tiép t&i han Ter=5.9+7.—2-=88.56 MPa Véi v=0.75
(NCAL) Aw
= £ Crl
Heé sé ry ryi=——=0.517
ﬂ-ﬂ?‘
i T P
Hé sé ry Py i=—=0.353
Tﬂ"."‘
Kiém tra SOF=0.525
DUONG CONG NCAL
L0000 wm
0.80040
0.8000 |
0.7000
0.6000
5
_.._": 0.5000
| o - e eNCAL
——— NCAL
0.4000
0.3000
‘\
0.2000 y
\
\
0.1000 \
i
L]
0.0000 1
0. OO0 01000 (.20 U300 14000 (. SO0 0.6000 (k. SIMMD .2000 0.9000 1. 0000
Gl’tﬁm
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PHUONG PHAP SU DUNG NBPLATE

Lwc t¢i han (St dung NBPlate)

Ti s6 (rng suét

1 NBPLATE v1.0

INPUT  STIFF  “ptate ZLocat

1 - MATERAL
Elastic Modulus : E 200
Poisson’s Ratio : v 03
Yield strength : Fy 345
2 - GEOMETRY
Width : a 36
Depth : hw 08
Thickness : t 8

3 - TYPE OF PLATE

Type Plate Web

O0=186.74 MPa

GPa

MPa

3

NBPLATE : BUCKLING MODE SHAPE OF PLATE

kwlE 10,33 > s 200000)

By ™ e — = - — = 186.74 M Pa, [¢.. = 186.74, )\, = 4.15
12(1 = »2)A2 12(1 - 0.32) x 100° '

V. KET LUAN

Phuong phap do NCAL md rong bai todn dé giai quyét duoc van dé thiét ké trong [1]
chua r& rang. Va viéc ap dung phuong phdp nay s& gitp cho viéc thiét ké cau kién chju udn s& tot

hon va nhanh hon.
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