KHOA HOC & CONG NGHE

Anh huéng ctia suon ngang dén kha nang chiu cat
cGia dam bén t6 hop khi tinh toan
theo tiéu chuan Chau Au EN-1993-5

Influence of transverse web stiffeners on shear buckling resistance
of plate girder according to EN 1993-1-5

Tom tat

Dadi v6i cac cong trinh dan dung,

cau bang két cau thép. ..can vugt nhip, khi
d6 hé dam ban td hop véi chiéu cao I6n dugc
st dung rat phd bién. V6i ban bung c6 ty sd
chiéu cao trén chiéu day Ién ngudi ta thuong
st dung sudn gia cuéng dé dam bao 6n dinh
cuc b cho chiing. Theo tiéu chuan chau Au
EN 1993-1-5 cac dam khi dugc gia cudng
bang suén ngang thi kha nang chiu cat nhiéu
diém khac so véi tiéu chudn Viét Nam hién
hanh 5574-2012. Bai bao dé cap dén viéc
tinh toan kha nang chiu cat ctia dam ban khi
¢6 va khéng 6 sudn ngang theo tiéu chuan
chau Au EN 1993-1-5.

Tir khéa: suon, cdt, nén, ban bung, kéo

Abstract

For steel structures, bridges..., plate girder systems
with high heights are used very commonly. With
the web, the plate has a high ratio of height to
thickness, the stiffeners are used to increase the
local stability of the web. According to EN 1993-1-
5when the plate girder works with the stiffeners.
The shear resistance has many differences from the
current Vietnamese standard. The paper mentions
the calculation of shear resistance of plate girder
according to EN 1993-1-5.

Key words: stiffener, shear, compress, web, tension

ThS. Nguyén Danh Hodng

Gidang vién, B6 mén két cdu Thép-G6

Khoa Xdy Dung, Dai hoc Kién tric Ha Ngi,
DT: 0977.959.078

Email: danhhoangdchau@gmail.com

Ngay nhan bai: 15/5/2020
Ngay stra bai: 27/5/2020
Ngay duyét dang: 18/11/2021

Nguyén Danh Hoang

1. bat van dé

Dam ban tb hop (sau day goi tat 1a ddm ban) cé cac swdn ngang dwoc s
dung phé bién. Theo tiéu chuén thiét ké két cau thép hién hanh cta Viét Nam
TCVN 5575-2012, viéc bo tri cac cac swdn ngang nham ddm bao cho ban bung
dam ban khdng bi méat &n dinh cuc bd. Ngoai ra viéc tinh toan kha nang chiu luc
ctia ddm khong ké dén anh hwéng clia cac swdn ngang nay. V& mat cu tao cac
swén ngang dwoc chon d& dam bao 6n dinh cuc bd cla ban than.

Trong xu huéng hdi nhap, céc tiéu chuép thiét ké ngoai nuoc duoc st dung
ngay cang nhiéu trong do tiéu chuan thiét ké chau Au kha day da, ddng bd cling
dang dwoc st dung rat phd bién tai Vit Nam.

Viéc tinh toan dam ban theo EN 1993-1-5 c6 mét s6 diém khac biét so vai tinh
toan theo tiéu chuén 5575-2012:

- P6i v&i ddm ban cé swén ngang, sau khi bi mat 6n dinh cuc bo tiép tuc 1am
viéc nhw mét dan va khi d6 kha ndng chiu cét ctia ban bung bao gém 2 thanh phan
tham gia, d6 1a kha n&ng chiu cét ctia ban bung khi mét &n dinh cuc bod va kha
nang chiu cét tao ra t&r dai ban bung chiu kéo.

- Cac swon ngang phéi dugc tinh toan nhdm théa man yéu cau 6n dinh cuc
bd, cling can phai ddm bao thém cac diéu kién sau:

+ C6 md men quan tinh ddi vé&i truc di qua tim ban bung |, d@m bao dé cac
swon tao ra duoc lien két cirng véi ban bung & bién cac 6 ban (I xac dinh theo
9.2.1 clia EN 1993-1-5);

+ Co dién tich Ag dG I6n dé két hop véi ban bung chiu dwoc lwe nén xuét hién
khi lam viéc do dai kéo ban bung gay ra (A xac dinh theo 9.3.3 clia EN 1993-1-5);

+ Di v&i cac céac vi tri swon dau dadm, ngoai viéc tinh toan nhw thanh chiu nén
thuan tay co lwc doc la phan lwc gdi twa. Con phai c6 kha néng chiu ubn gay ra
b&i trng suét kéo xuat hién & ban bung.

Tuy nhién, bai bao sé& chi d& cap dén tinh toan kha nang chiu cét ctia ddm ban
khi k& dén sw lam viéc clia dai ban bung chiu kéo. Cac néi dung khac sé dwoc dé
cap & cac bai bao tiép theo.

Bai bao cling ciing cAp mat tai liéu tham khao cho cac k¥ sw, sinh vién khi tinh
toan dam ban theo tiéu chudn chau Au.

2. Tinh toan kha nang chiju cat cia ddm sau khi mét 6n dinh cuc b6 c6 ké
den dai ban bung chiu kéo (tension filed)

Kha nang chiu cét clia ban bung duoc tinh toan theo cong thirc sau:

nf h,t

Vord = Vowgrd T Vorra < %

Twn )

Trong do6:

Vwrd |2 kha ndng chiu cét do ban bung;

Vit ra 18 khéd ndng chiju cat do ban canh;

Y1 1a hé s6 riéng khi mét én dinh cuc bd ban bung;

fyw 1& gi¢i han chay thép lam ban bung;

hy, t,, twong trng 1a chiéu cao, chiéu day ban bung.

n la hé sé ké dén su tang kha nng chiu cét clia ban bung méng, phu thudc
vao mac thép sir dung, theo 5.1 clia EN 1993-1-5, gié tri n lay gia tri nhw sau:

n =1,2 déi véi mac thép tir S235 dén S460;
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Hinh 1. Hinh anh dam thép ban td hop

Dadi ban bung chiu kéo

C4u tao phan dau ddm cda dim thép ban cé
nhiéu hinh thirc khac nhau. Phan dau ddm cé thé

llLll]llI.]JII.JJ.JII!lI.JJlI.I.lli

c6 swon khdng cirng (1 swdn ngang); swdn cleng (2

Thanh eanh gidn

lIIll]!ll]l!l.llf:l::ill.]]#l.l.lll

swdn ngang) hodc 1a thép tiét dién chiv | dinh‘hinh
nhw néu & hinh 3. Trong ndi dung bao bao sé dé cap
dén tinh toan cho trwdng hop cé dat swérn ngang va
swon dau dam 1a swon clng.
2.1. Tinh toan kha néng chiu cét do ban bung tham
gia

Gié tri khd nang chiu cat do ban bung tham gia
dworc tinh toan nhw sau:

Yoot

anh dimg gin

Thanh xién giin

Hinh 2. Dai ban bung chiu kéo trong cac 6 ban véi suén

ngang gia cudng

n =1,0 d6i véi méac thép trén S460.
C6ng thire (1) dwgc ap dung khi ddm théa man diéu kién
sau:

h . s

t—W >72% doi voi dam khdng cé swdn ngang gia cuwong;
w n 2)

h

w

31 ‘ X
o > —s\/E doi véi dam c6 swon ngang gia cudng. (3)
n

w

Trong d6: gia tri € dwoce tinh nhw sau:

235
v ()

k; trong cong thire (2), (3) dwoc tinh toan phu thudc vao
cAu tao ctia ddm chi c6 suwdn ngang hodc khi cé ca swon
ngang va swon doc, trong ndi dung bai bao nay chi dé cap
dén trueng hop tinh toan ddm dat swon ngang, k, ldy nhw
sau:

4,00

k, =534+ 2 Kkhia=210; ®)
534 o

k,=4,00+ 2 Khia<1,0trong 6 gié tri a = a/h,,. (6)

wa,Rd = %
v (7)
Trong do:

7w 1& hé s chiét gidm kha nang chiu cat clia ban
bung méng khi mat &n dinh cuc bd, phu thudc vao
dai lwvong lw , gia tri x,, dwoc 14y theo bang sau:

Gia tri A, lay nhu sau:

XW =7hw

37 4twe ke (®)
2.2. Tinh toan kha néng chiju cét do ban cénh tham gia

Gia tri kha nang chiu cat do ban canh tham gia dugc tinh
toan nhw sau:

bet ¢ Mg, :
Vorra = -] =
CYwi M rq

Trong do:

©)

b, t 1an lwot 1& chidu rong va chidu day ban canh dam,
nhwng phai thda man didu kién 6n dinh cuc bd, gia tri by
khéng dwoc lay gia tri 1on hon 15 et

Mgq 1& gid tri md men ubn thiét ké;

Mirg & khd nang chiu mé men udn cla cac ban canh,
duoc lay gia tri:

M f f
— My = min[thﬂﬂ'thfz ﬁ}
i

Mf rd =
Mo Mo Ymo

(10)
As1, Ar: 1a dién tich ban canh trén va dwdi;
Ymo: la hé sé riéng khi tinh toan d6 bén ban canh;
c: 13 khodng cach tlr swdn dén diém diém chay déo (tir E
dén H), gia tri clia ¢ dworc tinh toan theo cong thirc:
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Hinh 3. Lién két dau dam

a.Khong co6 sudn dau dam, b. Sudn cling, c. Sudn khong cirng

Bang 1. Xac dinh hé so x,,

Bufilan g Sarim whiing cmg
F =< (.83/n T 1
| 0,83/p<si <L 0K 0,83/ 4 . 0,83/ 4
I z1.08 L37/(0,7+.1) 0,83/ 4

2
M bty 2
c=a| 025+16 P | g 025116 1 Y (1)
Mpl,w tyhy 2F
Trong dé: ’ wiw yw
2 2
byty2f twhw2f
Mptf= Y, Moty = (12)

Gia thiét r&ing, md men udn thiét ké Mgy chi duwoc chiu béi
ban canh, anh hwéng cta lwc doc trong ban canh dén kha
n&ng chiu mé men udn dwoc ké& dén bang cach nhan thém

2
M byt f
dai luong [1—[ME"] Jvé’i gid tri Vyrpg =———".

fRd CYwmn
Néu co xuét hién luc doc trong dam thi gia tri clia M; gy &

phai gidm di bing cach nhan thém 1- vao vé

NEd
U h A +A
phai ctia cdng thire (11). Art Al
Twmo

Sau khi xac dinh dwoc Vp g theo (1), ddm théa méan diéu
kién chiju cat theo biéu thirc sau:

M zhg']’o

Vb,Rd (13)
V&i Vg 1 gid tri lwc cat thiét ké Ién nhat gay ra béi cac t6
hop tai trong bat lgi nhét.

3. Vi du tinh toan

Tinh toan kha nang chiu cit cia dam co tiét dién nhw
Hinh 5 (cho 6 ban dAu tién) véi trwdng hop xét va khong xét
dén sw lam viéc ctia dai ban bung chiu kéo. Mac thép dam
dung loai S235. Swdn day 8mm, khodng cach swon a=2,8m,
dam cé swén cirng dau ddm. Gia tri moé men thiét ké tai diém
Ala Moy = 2000 kN.m.

Ta tinh toan dwoc cac hé sob:

e= |23 :\/E:t a=2 20 4334
f, 235 h, 210

Theo (5) k, =5,34 + 4’002 =7,60
1,33

Theo (8) tinh toan dwgc

= h 210

=2,54>108

Ao = w =
Y 37,4tek,  37,4x0,8x1x4/7,6

Do dim thudc loai c6 swdn clvng & dau dam va
1,37

J 07+254
Gia tri kha nang chiu cat do ban bung tham gia tinh theo

7):

w=2,54>108 nén tra Bang 1 ta c6: tw= =0,422

v _Mufwht _0422x235x210x0,8
bw,Rd \/g'}’,v” \/5)( 1’1

Khodang cach tr swon dén diém chay déo trén ban canh
theo (11):

=874,64kN

50x2,22x23 5

¢c=280x| 0,25+1,6x 5
0,8x280°x23,5

=73,07cm

Kha nang chui mé men udn clia ban canh tinh theo (10):
f

M, 4 =hA, L= (210+2,2)><(50><2,2)><237’5
MO

=5434,18kN.m

Theo (9) gia tri kha nang chiu cét do ban canh tham gia:

bt 2f ’
be,Rd =Y 1_[MEd]
CYm1 M ro
2 2
_ 50x2,2°x23,5 1 2000 — 57, 70kN
73,07 x1,1 5434,18

Tbng gia tri kha nang chiu c4t do ca ban canh va ban
bung tinh theo (1):
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Hinh 4. Cac thanh phan canh va bung dam tham gia chiu luc

nf,h,t

V. = V. < Pywwiw
bRd = VbwRd T VbiRd \/§YM1
nf h,t

=874,64+57,71=932,35kN < —2= ="
\/EYW

~1,2x23,5%x210x0,8

V3 x1,1

Vowga + Vorra 874,64 +57,71
874,64

= 2486kN

Ty s6 =1,069

bw,Rd

Nhuw vay kha n&ng chiu cat dwoc ting khoang 7% khi tinh
toan c6 ké& dén sw lam viéc ctia dai ban bung chiu kéo.
4. Két luan

Bai bao dé trinh bay cach tinh toan kha nang chiu cét ctia
dam thép ban t6 hop véi cac swdn ngang sau khi mét 6n
dinh cuc bd theo tiéu chuan chau Au EN 1993-1-5.

Theo tiéu chuén chau Au EN 1993-1-5, kha nang chiu cat
sau khi méat &n dinh cuc bd ban bung duoc ting lén do cé ké
dén sw lam viéc ctia dai ban bung chiu kéo./.

L=
()
&
’ b
s B —
| 2800 | 2s00 | |0 ] o
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Hinh 5. Minh hoa cho vi du

Tai liéu tham khao
1. TCVN 5575:2012 Két cdu thép - Tiéu chudn thiét ké

2. Eurocode 3: Design of steel structures - Part 1-5: Plated structural
elements

3. Eurocode 3: Design of steel structures - Part 1-1: General rules
and rules for buildings

4. Comentary and worker examples to EN 1993-1-5 ‘Plated
structural elements’

5. Pham Van Hoi - Nguyén Quang Vién - Pham Vin Tu - Luu Vin
Tuong, Két cdu thép phan Cdu kién co bdn, NXB Khoa hoc va Ky
thudt, 2006.

Xac dinh cac hé sé khi tinh toan stic chiu tai coc...

Strc chiu tai clia coc theo cac chi tiéu tinh trong muc 3
dwoc téng hop trong bang 5:

Bang 5. Thong ké sirc chiu tai coc KN khi tinh toan
theo cac chi tiéu

o Theo Theo Theo két qua
Stcchiutai | 4ty chitiéu | xuyén tiéu chuan
cog_khoan lam coc coly SPT
nhoi (kN)

7304 7387 10243

4. Két luan va Kién nghi

Két luan: Béi v&i coc khoan nhéi, khi miii coc thuweng dat
vao l@p coé tinh nén lan nhd, thi viéc tinh toan strc chiu tai
clia coc theo chi tiéu co' ly clia d&t nén cho két qua gan véi
strc chiu tai cla coc theo vat liéu, con két qua tinh theo chi sé
xuyén tiéu chudn SPT thwéng cho két qua Ién hon kha nhiéu
2 két qua con lai. S& di o hién twong trén |a do viéc st dung
chung moét hé sb do tin cay theo dat nén.

(tiép theo trang 25)

Kién nghi: Can c6 cac nghién ctru dé dwa ra mot hé s
dd tin cay cho viéc tinh toan strc chiu tai ctia coc khoan nhoi
theo két qua xuyén tiéu chuan SPT, viéc nay c6 thé bao gém
viéc hiéu chinh gia tri xuyén tiéu chuan tir két qua thi nghiém
hién trwong./.

Tai liéu tham khao
1. TCVN 10304:2014 Mong coc — Tiéu chuan thiét ké
2. TCVN 5574:2012 Két cdu bé tong va bé téng cot thép — Tiéu
chudn thiét ké
3. Architectural Institute of Japan (1988), Recommendations for
Design of Building Foundations

4. TCVN 9351:2012 Pat xdy dung — Phuong phdp thi nghiém
hién truong — Thi nghiém xuyén tiéu chuan (SPT)
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