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Tinh toan tén séng dinh hinh theo en 1993-1-3

Calculation of profile steel sheeting based on en 1393-1-3
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TGM TAT

Bai bao trinh bay quy trinh tinh toan tan sdng dinh hinh bing phuong
phép bé rang higu qua thea Tieu chuén chau Au EN 1993-1-3. Quy
trinh tinh toan dua ra nham xac dinh tigt dién higu qua cia tan sang
dinh hinh ca k& dén anh huwdng cia cac swin trung gian & céanh cing
nhu sun & ban bung. Vi du tinh toan dugc trinh bay dé xac dinh da
bén md men cia ton sdng nhim minh hoa quy trinh tinh toan tan
sang dinh hinh ca sang tan hinh thang.

Tir khéa: Tan sng dinh hinh; decking; c&u kign thanh mang tao hinh
ngudi; san lien hop trong giai doan thi cong; do bén ma men cia tdn
sng.

ABSTRACT

This article presents a procedure for calculating profile sheel
sheeting using the effective width method according to European
Standard EN 1393-1-3. The calculation procedure aims to determine
the effective cross-section of the profile steel sheeting, taking into
account the influence of intermediate ribs in the flange as well as
in the web. An example is then presented to determine the moment
resistance of the profile steel sheeting to illustrate the calculation
Process.

Keywords: Profile sheel sheeting; decking; CFSM; Steel-composite
slab in construction stage; moment resistance of profile steel
sheeting.

1. GIGI THIEU

Trén thé gidi, cdu kién thanh thanh méng tao hinh ngudi
(CFSM) da dugc st dung tu thé gitra thé ky tha XIX va phat trién
réng rai 8 My va Anh ti nhitng ndm 1940. CFSM da va dang dugc
ung dung réng rai trong cac cau kién chiu luc trong khung, thanh
phdng hodc khéng gian, xa gé mai, tén séng dinh hinh (san deck)
hodc dugc stt dung & cac chi ti€t cling nhu bé phan kién tric bao
che mat ngoai cong trinh... So vai két ciu thép can, CFSM dugc
lam ti thép cudng d6 cao, chiéu day nhé hon 3 mm nén c6 cac
uu diém nhu trong lugng cau kién gidm tir 25% dén 50%, gidm
thai gian 1ap dung dén 30%, st dung cac hinh thuc lién két don
gian, van chuyén thuan tién, béc xép va luu kho gon [1], chi phi
cho két cdu mong gidm dang ké.
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Hinh 1. Mau ton song dinh hinh va phu kién diing trong nha cao téng

T6n séng dinh hinh 1a mét dang ctia CFSM dugc dung phé bién
khéng nhiing trong nha cao tdng ma con cac céng trinh cong
nghiép bang thép. So vdi san bé tong cbt thép truyén théng, san
lién hgp véi ton séng dinh hinh c6 nhiéu uu diém nhu tén séng dinh
hinh d6ng vai trd cOp pha, san cong tac; tuong tu nhu I6p cét thép
bén dudi khi lam viéc lién hgp; gidam duogc trong lugng ban than
san...
Nhiéu quéc gia va vung lanh thd da ban hanh tiéu chudn thiét
ké két cdu thép thanh méng tao hinh ngudi nhu tiéu chudn AlSI
S100-16 tai My, Canada, Mexico, AS/NZS 4600:2018 tai Uc va New
Zealand, EN 1993-1-3:2006 cho céng déng chung chau Au, SP
260.1325800.2016 tai LB Nga, GB 50018-2002 tai Trung Quéc... Cho
dén nay & Viét Nam, tiéu chuan thiét ké két cdu thép méi nhat TCVN
5575:2024 cling chua dung dé thiét k& loai cau kién nay. Trong
nhiing ndm gan day, c6 rat nhiéu tiéu chuadn va hudng dan thiét k&
dugc xay dung theo Dé an hoan thién hé théng tiéu chudn, quy
chuén ky thuat xay dung (198/QD-TTg) nhu bién soan du thao bd
tiéu chuan thiét ké két cau thép theo dinh hudng tiéu chuin chau
Au (TC29-20/BXD) va hudng dan thiét ké két cau thép tao hinh
ngudi theo EN 1993-1-3 (RD 26-22/BXD).

V6i muc dich gitup cho ngudi thiét k& lam quen vai hé thong
tiéu chudn mdi, bai bao trinh bay hudng dan cc ban ciing nhu quy
trinh tinh toan tén séng dinh hinh bang phuong phap bé rong hiéu
qua (EWM) dya trén EN 1993-1-3 [2], EN 1993-1-5 [3] sau d6 ap dung
tinh toan cho tén séng dinh hinh chiu uén.

2. PHUONG PHAP BE RONG HIEU QUA (EWM)

2.1. Gigi thiéu va pham vi ap dung

T&m mong khi chiu Ging sudt nén trong mit phéng c6 thé sé mat
6n dinh. R6 rang ing suat sé khéng phan bé déu trén mat cat ngang
tdm, vdi gia tri nhd hon & ving gilia tdm va Ung suat 16n nhat dat té6i
gidi han chay tai mép bién tam (Hinh 2).
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Hinh 2. Y tung phuang phap bé rong hiéu qua
Phuong phap bé réng hiéu qua (EWM) dugc phat trién béi
Karman ti ndm 1932 va sau d6 dugc diéu chinh cé xét dén anh
hudng cuta su khong hoan hdo cta hinh hoc ciing nhu Uing suat du
béi Winter [4]. Y tudng clia phuong phap EWM la thay thé tdm méng
vGi bé réng b chiu ting sudt nén bang tam véi bé rdng hiéu qué ber
€6 Uing sudt phan bé bing véi tng suat chay nhu thé hién & Hinh 2.
Theo [1], gia tri clia Ung suat nén téi han tuc £ 1a ing suat gay mat
6n dinh tdm dugc thé hién b&i cong thiic (1):
kaﬂ'ZE
fcr T 2 (1)
12(1-47)(b/t)

Trong do:

ko-hé s6 phu thudc vao diéu kién goéi tya clia tam va Ung suat;

E - m6 dun dan héi cua thép;

U - hé sé Poisson;

t- bé day tam.

Tam bi mat 6n dinh c6 thé dugc thay thé bang tam c6 bé rong
berrnhd hon sao cho (ing suat tGi han cda tdm dat dén gidi han chay
déo f,. Thay f, va berr cho for va b & cong thiic (1) ta cé:

kJ/Z'ZE

T A R—
T 12(1- 1) (b ) @
Chia cong thuc (1) cho (2), ta dugc:
be bE
T”a/fc,/fy hay —-=p 3)

Hé s6 suy giam bé rong p phu thudc vao phan bé ting suat trong
tam (& ban canh hay ban bung cla tiét dién), c6 hodc khong cé susn
doc, vi tri va s6 lugng sudn doc...

EN 1993-1-3 Ia tiéu chudn thiét k& két ciu thép tao hinh ngudi
va quy dinh cu thé cho céc iing dung két ciu st dung cac san pham
thép tao hinh nguéi dugc lam tir tdm va dai can néng hodc can
ngudi khé mdng c6 hodc khéng cé 16p ma. Tiéu chuan dugc strdung
cho viéc thiét ké cac tda nha hoac cdng trinh ky thuat dan dung két
hop hé théng tiéu chudn chau Au nhu EN 1990, EN 1991, EN1993-1-
1 va EN1993-1-5 dya trén phuong phép trang thai giéi han. Khi tinh
toan toén séng dinh hinh theo tiéu chuadn chau Au can luu y gisi han
chiéu day tam ttr 0,5 mm dén 4,0 mm, vat liéu c6 d6 bén kéo f, tu
360 N/mm? dén 530 N/mm?,

2,2, Phuong phap bé réng hiéu qua (EWM) ap dung tinh toan
ton song dinh hinh

@ - Péntl phang

@ -Sronbién
(2 -Phantw phangduoctangarng @ - Srontrung gian
Hinh 3. Mat cit ngang ton séng dinh hinh

(® - Bung véi sxon trung gian

Tén séng dinh hinh 1a mét loai CFSM duoc ap dung trong két
cdu san lién hgp thép-bé téng. N6 dugc cdu tao bdi cac phan tu
phang dugc néi véi nhau béi géc udn cong, cac phan ti phang cé
thé c6 sudn bién hodc sudn trung gian... (xem Hinh 3).

a. Anh huéng ciia géc uén cong (diéu 5.1 [2])

Tiét dién cta CFSM vé ca ban chiia cac phan tir phang dugc ndi
vGi nhau bang phan t&r cong va géc uén cong. Khi phai ké dén anh
hudng cla cac géc udn cong, bé rong danh nghia b, cta phan ti
phang dugc xac dinh tu diém gilta clia cac phan ti goc lién ké nhu
thé hién & Hinh 5.1 cha Diéu 5.1 [2]. Trir khi s&t dung phuong phap
chinh xac hon d@é xac dinh céc dac trung cla tiét dién, c6 thé bé qua
anh hudng cia géc uén cong néu ban kinh trong r <5t va r<0,1by;
lic nay tiét dién dugc gia thiét gém cac phan ti phdng néi véi nhau.
Luu y khi tinh d6 clng cua tiét dién, ludn phai ké dén anh huéng
cUa cac gbc udn cong.

b. Ty I¢ hinh hoc (diéu 5.2 [2])

Céc giGi han vé ty 1& hinh hoc clia tiét dién nhu b/t, h/t, ¢/t va d/t phai
nhé hon gia tri t6i da dugc cho & Bang 5.1 [2] d& c6 thé 4p dung cac quy
dinh vé thiét ké dugc trinh bay trong Phan 1-3 ctia EN 1993. C6 thé st
dung tiét dién cé gia tri ty 1& hinh hoc 16n hon cho phép véi diéu kién
cdc trang thai gidi han phai dugc tinh toan hodac thir nghiém trong dé
két qua dugc dua trén sé lugng thir nghiém phu hop.

Hinh 4. Ky hiéu kich thudc hinh hoc clia cdc phan thudc tiét dién

¢. Phdn tir phdng khéng c6 suon cing (diéu 5.5.2[2])

Bé rong hiéu qua clia phan tir phdng khong c6 sudn ciing dugc
ap dung theo EN 1993-1-5 [3] s dung bé réng phang quy udc b,
cho b bang cach xac dinh hé s gidam mat 8n dinh dua trén dé manh

cta tdm Ay . Khi ap dung phuang phép trong [3], c6 thé st dung
quy trinh sau:

(a) Xac dinh dac trung hinh hoc cua tiét dién nguyén;

(b) Dya trén vj tri va ty s6 Uing suat  trén phan ti (Diéu 4.4(2),

Bang 4.1 va Bdng 4.2 [3]) dé xac dinh dugc d6 manh quy udc Ap va
hé s6 suy giam p qua doé tinh dugc bé rong hiéu qua ban dau ber;

(c) Céc dic trung cua tiét dién hiéu qua cé thé dugc xac dinh
chinh xac hon bang cach st dung ty s6 (ing suat w dua trén tiét dién
hiéu qua tim dugc & (b). Cac budc téi thi€u trong qua trinh 13p véi
trudng Uing sudat |a hailan.

d. Tén séng dinh hinh véi séng hinh thang c6 sudn trung gian
(diéu 5.5.3.4[2])

(a) Ban canh co cac sudn trung gian chiu nén
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Hinh 5. Gnh chiu nén clia mgt hodc nhiéu sutn trung gian
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Vi cac sudn cling trung gian, ing suat mat 6n dinh t&i han dan
hoi phu thudc vao s6 lugng (mét, hai hay nhiéu) sudn 6 canh (Hinh
5) va dugc tinh toan theo céc céng thiic 5.22, 5.23a va 5.23¢ & diéu
5.5.3.4.2(2).

Khi chiu mé men uén duang thi canh trén cla toén soéng chiu
nén, lGc nay Ung sudt téi han dan hoéi cho trudng hgp 6 hai suon
trung gian déi xting dugc xac dinh theo cong thic sau:

4,2k E It
O-CVS =
A J\8b(3b,-ab) @
b,=2b,,+b,,+2b;b =b,,+0,5b,

Trong do6:

bp,1, b2, br - 1n lugt |a bé rdng phadng danh nghia cta phan ti
ngoai, phan tl trong va téng bé réng ctia sudn (Hinh 5)X

kw - hé s6 c6 ké dén ngdn can chéng xoay mét phan cla ban
canh c6 suon do ban bung hodc cac phan tu lién ké, theo diéu
5.5.3.4.2(5)(6)va phu thudc vao chiéu dai tinh toan . Gia tri cta Iy
dugc xac dinh theo céng thiic 5.27.

Khi chiu mé men udén am thi canh dudi ctia tén séng chiu nén,
[ic nay Ung sudt tGi han dan hoi cho trudng hgp c6 moét sudn & gitia
canh dugc xac dinh theo céng thic sau:

(4,2kwE] [ f
O-CI,S =

A J\4b}(2b,+4b,)

©)

Trong do:

by, bs - 1an luot 13 bé réng phdng danh nghia cda phan ti phng
va bé rong ctia sudn (Hinh 5);

As, Is - dién tich va mé men quan tinh cda suon (Hinh 5);

kw - hé s6 c6 ké dén ngdn can chéng xoay mét phan clia ban
canh c6 sudn do ban bung hodc cac phan tu lién ké, theo diéu
5.5.3.4.2(5)(6) va phu thudc vao chiéu dai tinh toan /. Gia tri cta Iy
dugc xac dinh theo cdng thic 5.25.

Hé s6 suy giam 4, cho d¢ bén mat 6n dinh méo (méat 6n dinh
udn clia sudn) phu thuéc vao dd manh quy udc 1, theo diéu
5.5.3.1(7). Bé day suy gidm cla ban canh nén dugc xac dinh theo
cong thuc:

tea =TX4 (6)

(b) Ban bung c6 khéng qua hai sudn trung gian chiu nén (diéu
5.5.3.4.3)

Tiét dién hiéu qua clia ban bung chiu nén (Hinh 6) dugc gia dinh
gém mét tiét dién cla cac phan tl lién ké vung nén ser, phan tilién
ké vdi truc trong tam hiéu qua sertn, phan tar chiu kéo va phan hiéu
qua clia Cac SUAN Sefj, Ssa, Ssb (NEU CO).
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Phan tir lién ké vai ban canh chiunén @ - Phan tif lién ké vai suan

@ - Phan tir lién ké vai truc trong tam hidu qua @ - Phan i chiukéo

Hinh 6. Tiét dién hiéu qud cta bung ton song dinh véi séng hinh hinh thang

Ban dau, vi tri cla truc trong tdm hiéu qua dugc xac dinh dua
trén tiét dién hiéu qua ctia ban canh, khong phai tiét dién nguyén
cla ban bung. Trong trudng hop nay bé rong hiéu qua co sG sefo
dugc xac dinh:

100| XAYDUNG 05.2024 | ISSN 2734-9888

Seito =0, 76\JE/V1yoO comes DAY Sy0=0,76 Eff, (7)

Xac dinh céc kich thudc ban dau cua ser; dén sern, trong trudng
hgp ban bung khéng hiéu qua toan bd theo cac tu cong thic 5.33a
dén 5.33f, sau d6 cac kich thudc nay can dugc kiém tra lai néu phan
t&r phdng thich hgp la hiéu qua theo diéu 5.5.3.4.3(6) trong trudng
hop ban bung khong cé suan (cong thiic 5.34a,b), c6 sudn (cdng thic
5.35a,b) c6 mot sudn (céng thuc 5.36a,b) hoac hai sudn (céng thuc
5.37a,b)

e. Xdc dinh cdc ddc trung cta tén séng dinh hinh véi séng hinh
thang

Sau khi xac dinh dugc kich thudc tiét dién hiéu qua cta toén séng
dinh hinh, can xac dinh cac dac trung hinh hoc nhu dién tich hiéu
qud Aer, MO men quan tinh hiéu quad ler, vi tri truc trung hoa z, mo
men chéng uén hiéu qua We... Do tiét dién hiéu qua phu thudc vao
hinh dang va sudn trong séng ton, nén viéc thudng st dung phan
mém dé tinh toan céc dac trung hinh hoc, mét trong s6 cac phan
mém hay dugc st dung d6 la CFS (RSG Software - My) [5]. Sau khi co
day d0 cac dic trung hinh hoc, tién hanh kiém tra tén séng theo EN
1993-1-1.

3.ViDU TINH TOAN

Xac dinh d6 bén mé men duong cuia ton song dinh hinh loai QL-
99-50-08 [6], cac dac trung hinh hoc clia tdn dugc thé hién & Hinh 3.
Cac ddc trung vat liéu nhu gidi han chay f,,=307 (N/mm?); m6 dun
dan hoi E=210000 (N/mm?); hé s riéng moe=1,0. Cac ky hiéu va kich
thudc hinh hoc clia mét séng tén dugc thé hién & Hinh 7 va Bang 1.

bp,1 br b;z? br bm
_ 269 2105 2412 2105 69 &
8] ot
% N\
8 ‘ NI
8-‘3% Tructrung hoadan hoi bs o ¢

8 ENA |
SHo 120
3 ?\ b

Hinh 7. Ky hiéu va kich thudc hinh hoc clia mot song ton
Bdng 1. Théng s6 hinh hoc phan tu ciia mét séng tén

Théng sé phan ti Kyhiéu  Giatri Donvi
Bé rong phang danh nghia cia phan ti ngoai by, 26,99 mm
BE rong phang danh nghia ctia phén ti trong by 24,12 mm
T6ng bé rong suon br 21,05 mm
Téng chiéu dai suon bs 25,49 mm
GOc nghiéng giiia sudn va truc trung hoa dan hoi ¢ 51,43 do

Budc 1. Xac dinh &nh huéng cia géc uén cong

Theo diéu 5.1(3), diéu kién d€ bd qua géc uén cong la 1,61< 4,0
va 1,61< 2,7 da thoa man, tuy nhién trong vi du nay géc uén cong
van dugc ké dén trong tinh toan chinh xac cac dac trung hinh hoc
va d6 cling cla tiét dién.

Budc 2. Kiém tra ty lé hinh hoc

Gidi han ty 1& hinh hoc clia phan ti thudc tiét dién nhu ty 1& cta
bdn cdnh 150<500, ban bung 62,5<390,9 va go6c nghiéng
45°<51,4°<90° déu thda man.

Budc 3. Xac dinh bé réng hiéu qua ban dau phan tit phéng
c@ia canh chiu nén

Bdng 2. Bé réng hiéu qua ban ddu cta phdn ti ngodi

Théng sé Kyhiéu  Giatri Donvi  Tham chiéu
D6 manh quy uéc Qo1 0,679 Diéu 4.4(2) [3]
Hé s6 suy giam ol 0,996 Diéu4.4(2) 3]
B rong hiéu qua ban dau betp 26873  mm Bdng 4.113]
Bé rong hiéu qua canh bung biep 13436 mm Bdng 4.113]
Bé rong hiéu qua canh suon baefipa 13,436 mm Bdng 4.113]
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Gia thiét ty s6 phan bo ting suat nén déu, theo Bdng 4.1 [3], c6
ty s6 w=1va hé s6 mat 6n dinh ko =4. Bé rong hiéu qué ban dau ctia
phan ti ngoai va trong duoc |an lugt thé hién & Bang 2 va Bang 3.

Bdng 3. B réng hiéu qua ban ddu cda phdn ti trong

Théng s6 Ky hiéu Giatri  Donvi  Tham chiéu
D6 manh quy udc Jp 0,607 Diéu4.4(2) 3]
Hé 56 suy giam e 1,0 Diéu4.42) 3]
Bé rong hiéu qua ban dau betip2 24,12 mm Bdng 4.1[3]
Bé rong hiéu qua canh suon bietipa 12,06 mm Bdng 4.1(3]
Bé rong hiéu qua canh sutn bsetipa 12,06 mm Bdng 4.1 3]

Budc 4. Xac dinh ung suat téi han dan héi

Ban canh chju nén cla ton séng QL-99-50-08 cd hai suan trung
gian d6i xting, chiu mé men uén duong, Uing suat téi han dan hoi
dugc xac dinh theo cong thic (4) va dugc trinh bay & Bang 4.

Bdng 4. Ung sudt t6i han dan héi va hé s6 suy gidm bé day bdn cdnh

Théng sé Kyhiéu Giatri Donvi  Tham chiéu
Dién tich cda suon As 40,79  mm? Hinh5
(Tinh) md men quan tinh cla suon Is 1953  mm* Hinh5, Theo [5]
Téng chiéu dai cda canh chiu nén be 129,08  mm Congthdc((4)
Heé s6 suy giam by 37,515  mm  Cong thitc ((4)
Chiéu cao cta bung hw 26,873  mm  Hinh5.1(c) [2]
Chiéu dai ctia bung Sw 62,928 mm Hinh5.1(c) [2]
Chiéu dai tinh toan Iy 387,724  mm  (dng thiic5.272]
He s6 k€ dén ngan can chdng xoay Ko 1,716 (6ng thirc 5.28 2]
mot phan kw 1,716 Diéu 5.5.3.4.2(5) [2]
Ung suét tGi han dan héi Ous 227,11 N/mm? Cong thic ((4)
Do manh quy udc Ad 1,163 (ong thifc 5.12(d) [2]
He s6 gidm do mét 6n dinh méo Xa 0,629 Diéu5.5.3.1(7) [2]
Bé day suy giam ciia ban canh nén fred 0,504  mm Cong thic ((6)

Hinh 9. Tiét dién hiéu qué ton séng QL-99-50-08 khi chiu md men udn duong

Viéc tinh toan thl céng cac dac trung hinh hoc clia ton séng
dinh hinh vai bé réng hiéu qua va bé day suy giam mat nhiéu thdi
gian va d6 chinh xac khéng cao, do d6 cac gid tri ddc trung hinh hoc
can thiét sé dugc xac dinh bang phan mém CFS [5]. Két qua dugc
trinh bay trong Bang 6.

Bdng 6 Ddc trung hinh hoc tiét dién hiéu qua tén séng dinh hinh
QL-99-50-08

Théng sé Ky hiéu Gia tri Ponvi

Dién tich hiéu qua Aerr 591,95 mm?
M6 men qudn tinh hiéu qud left 236578 mm*
Vi tri truc trung hoa so véi ban canh dudi Ceff 1,77 mm
Vi tri truc trung hoa so vdi ban canh trén 50-eert 28,23 mm
Mo men chdng udn hiéu qua déi véi bién Wetrtop 8380,4 mm?
canh trén

M6 men chdng udn hiéu qua d6i vdi bién  Werbotom 10867,2 mm?
canh dugi

Budc 5. Xac dinh tiét dién hiéu qua ctia ban bung tén séng
dinh hinh chiu nén

Xac dinh vi tri maéi cta truc trung hoa dan hoi (E.N.Aeri) vGi bé
rong hiéu qua va bé day suy gidm ctia ban canh (Hinh 8).

& y
< Tructrung hoadanhdi /

¢ ENAg
Hinh 8. Ky hiéu va kich thudc hinh hoc dé xac dinh truc trung hoa méi
Do cau tao clia ton séng khéng c6 sudn & ban bung (xem Hinh
6(a)), vi tri mdi cla truc trung hoa tinh tir mdt trén clia séng ton la
e=28,23 mm, chiéu dai ban bung chiu nén s,=35,39 mm (Hinh 8).
K&t qua xac dinh bé rong hiéu qua cla cac phan ti thudc ban bung
chiju nén dugc trinh bay & Bang 5.
Bdng 5. Ung sudt t&i han dan héi va bé réng hiéu qua ctia bén bung

2823

21,77

Théng s6 Kyhiéu Giatri Donvi Tham chiéu

Ung sudt trong ban canh nén khi

3 pia
it dién dat t d bén N/mm? Diéu5.5.3.4.3(4) [2]

Ocom,red 307

Bé rong hiéu qua co's& Seff0 15,9 mm  (Cong thic ((7)

Bé roing hiéu qua ctia phan tit bung .

lién ke v6i ban canh chiu nén sr 159 mm - Congthic5.33(a) [2]
Béronghidu qué claphantibung 039 cang thic 53360 2]

lién ké v6i vi tri truc trung hoa méi

T6ng bé rong hiéu qua clia bdn bung ser + sen =39,8 mm; Bé
rong hiéu qua nay 16n hon chiéu dai ban bung chiu nén s, =35,59
mm. Nhu vay toan b tiét dién ban bung hiéu qua.

Buéc 6. Xac dinh dac trung hinh hoc cta tiét dién hiéu qua

Tiét dién hiéu qua cla tén séng QL-99-50-08 sau khi xac dinh
dugc tiét dién hiéu qua cta ban canh va ban bung chiu nén dugc
thé hién & Hinh 9.

Budc 7. Xac dinh dé bén mé men duong ciia tén séng
DO bén mé men duong cla toén séng duoc xac dinh theo céng
thuc 6.4 [2].

M, = W, Xfyb _ min(Weff,mp'Weff,bmmm)X fyb _ 8380,4x307 —2,573kNm
7 mo Vmo 1

Vay khi ton song dinh hinh QL-99-50-08 chiu uén, m6é men
duaong 1&6n nhat ma ton song chiu dugc la M,y =2,573kNm .

4, KET LUAN

Bai bao da trinh bay quy trinh tinh toan ton séng dinh hinh cé
so d6 dam don gian hoac lién tuc bang phuong phép bé réng hiéu
qua (EWM) theo EN 1993-1-3. Khi tinh toan tén séng dinh hinh chju
mo men duong, tai ban canh nén bé day ban canh cé su suy giam
ré rét, tuy nhién nho c6 sy déng gép cda hai sudn trung gian ma bé
rong hiéu qua ctia ban canh nén cé su suy gidm khong dang ké tai
vi tri ti€p gidp vai sudn bién. Trong thuc té, ban bung cta tén séng
QL-99-50-08 khéng can co sudn trung gian 1a hoan toan phu hop
Vi tinh todn vi ban bung phia trén truc trung hoa dan héi cé ké dén
anh hudng tiét dién hiéu qua ctia ban canh khéng bi suy giam bé
rong hiéu qua.

L&i cdm on: Nghién ctiu nay dugc tai trg bai Bé Xay dung trong
dé tai ma s6 RD 48-22.
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