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Tom it

Trong xu thé héi nhdp qudc té, viéc nghién cizu va ap dung nhiéu logi tiéu chudn thiét ké
két cdu thép 1a tat yéu. Bai viét nay trinh bay céch thiét ké dam thép té hop han giang lién tuc
theo phwong ngang theo tiéu chuan Hoa Ky (AISC 360-10 va ASCE-07) va tiéu chuan Viét
Nam (TCVN 5575-2912 va TCVN 2737-1995). Tir do, tac gia c6 nhitng danh gid, so sanh cac
két qua tinh toan va thiét ké khi &p dung cac hé tiéu chudn khac nhau.
Tir khéa: han giang, két cau thép, tiéu chuan Hoa Ky, tiéu chuan Viét Nam
Abstract

COMPARING THE DESIGNS OF WELDED BUILT UP STEEL BEAM WITH
CONTINUOUS LATERAL BRACING BASED ON AMERICAN STANDARD AND
VIETNAMESE STANDARD

In the trend of global integration, researching and applying a variety of standards to
designing steel structures is inevitable. This paper presents the designs of welded built up steel
beams with continuous lateral bracing based on American (AISC 360-10 And ASCE-07) and
Vietnamese standards (TCVN 5575-2912 and TCVN 2737-1995). The assessment and cross
comparision of design results obtained with different systems of standards have been made.

1. Giéi thiéu

B6 Xay dung da ban hanh Thong tu s 40/2009/TT — BXD ngay 09/12/2009 vé viéc Quy
dinh viéc &p dung tiéu chuan xay dung nudc ngoai trong hoat dong xay dung ¢ Viét Nam. Hién
nay c6 rat nhiéu cong trinh bang két cau thép dugc thiét ké va thi céng theo nhiéu tiéu chuan
nudc ngoai nhu: AISC (Hoa Ky), BS5950 (Anh), Eurocode (Chau Au). Bén canh dé, nhiéu
nghién ciru so sanh viéc thiét ké theo cac tiéu chuan nudc ngoai vai tieu chuan thiét ké két cau
thép cua Viét Nam da duoc thuc hién.

Trong [7], tAc gia da so sanh ap dung tiéu chuan AISC/ASD (My) va TCVN 5575 — 1991
(Viét Nam) dé kiém tra on dinh cuc bo dam thép ban t6 hop. Tuy nhién, tic gia chua dé cap dén
anh huong cua 6n dinh cuc b dén do bén cua ciu kién chiu uén va bai toan vi du chi so séanh
tiéu chuan AISC/ASD (M§) va TCVN 5575 — 1991 (Viét Nam) riéng biét ma khong dit trong
hé thdng tiéu chuan caa no. Trong [6], tac gia so sanh tinh toan cau kién thép chiu nén léch theo
tiéu chuan My AISC véi TCXDVN 338:2005. Tuy vay, Vi du lai xuat phat tir noi lyc cua cot
ma khong phai tir diéu kién 1am viéc cua ciu kién. Do do, tac gia da bo qua cac yéu td khac nhu
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tai trong, to hop tai trong va phwong phap phan tich ndi luc. Vi vay, chling ta can phai nghién
ctru sy lam viéc cua céc cau kién trong cung hé thdng tiéu chuan va cung mét diéu kién lam
viéc. B4o céo s& so sanh thiét ké dam thép t6 hop han gidng lién tuc theo phuong ngang theo
tiéu chuan Hoa Ky (AISC 360-10 va ASCE-07) va tiéu chuan Viét Nam (TCVN 5575 — 2012
va TCVN 2737-1995).
2. Co s ly thuyét

Trong phan nay, bio céo tom lugc cac ly thuyét thiét ké dam thép té hop han giang lién
tuc theo phuong ngang theo hai tiéu chuan TCVN 5575 — 2012 va AISC 360-10

2.1. Thiét ké cdu kién dam té hep theo TCVN 5575 — 2012 [4]

Theo TCVN 5575 — 2012, viéc thiét ké dam thép dugc thuc hién theo hai budc riéng biét
1a tinh toan vé bén khi chiu udn va tinh toan 6n dinh cuc bo ban canh va ban bung

Tinh toan vé bén khi chju uén: Cau kién bung dic chiju uén trong mét phwong chinh duoc

kiém tra theo cong thuc <fy. (@

n,min
Trong d6: M — mdmen uén quanh tryc tinh toén; f — cuong do tinh toan cua vat liéu thép;
ve — hé sb diéu kién 1am viéc cua két cau; Wi, min— médun chéng ubn nho nhét cua tiét dién thuc
ddi véi truc tinh toan.
Tinh toan én dinh ban canh: Chiéu rong tinh toan b, cia ban cénh liy nhu sau: bang
khoang céch tir bién caa ban bung d¢én mép cua ban cénh;
Bdang 1. Gia trj gigi han [by/t]

Tinh toan dim ‘ Dic diém phan nhd ra Gia tri [by/t{]
Trong gidi han dan hoi Khoéng vién mép 05VE/f
Ké den sy phit trien cua | Khong vien mép 0,11h,/t, nhung khong 16n hon 05VE/f
bién dang déo @ Co vitn me
0 vien mep 0,16hy/t, nhung khong 16n hon 0,75VE/f

(1): Khi hy/ty, <2 7VE/f gia tri [bo/ti] 1y nhu sau: Déi véi canh khong vién: [by/t] = 0,3VE/f ; Dbi véi
canh vién bang suon: [by/t] = 0,45@ - hw, tw 12 chiéu cao tinh toan va chidu day cta ban bung.
Tinh toan on dinh ban bung: o ‘
bé dam bao on dinh cuc bg, ban bung cua dam t6 hop phai dugc ting cuong bang cac
suon cung theo cac qui dinh sau:
- Néu d6 manh qui wéc cia ban bung rw > 3,2 khi dam chiju tai trong tinh, hogc iw > 2,2
khi dam chiu tai trong di dong thi ban bung phai dugc tang cuong bang cac suon cirng ngang,

trong d6 Aw :T—W\/g (hy 12 chiéu cao tinh toan cua ban bung dam; t, la chiéu day cua ban
w

bung).

- Néu d6 manh cua ban bung Aw> 5,5 thi ngoai suon ngang con phai ting cuong ban
bung bang sudn ting cudong doc.

2.2. Thiét ké cdu kién dam thép té hep han theo AISC360-10 [1,5,8]

Theo AISC360-10, khi thiét ké dam thép, do bén chiu uén danh nghia c6 xét dén anh
huong cua diéu kién on dinh cuc bd ban canh, bang bung. Do d6, budc dau tién la phai phan
loai tiét dién dé 1am co s cho viéc xac dinh d6 bén chiu uén danh nghia.

Phan logi tiét di¢n dam theo diéu kién on dinh cuc bg

Cac phan tir cua dam duoc chia thanh ba 16p: dic chic, khong dic chic va manh

111



Bdng 2. Phan logi tiét dién dam theo diéu kién 6n dinh cuc bé

Phén lop Cénh Bung
, E E
Dic chac Ay <A, =0,38 |— A £ Apy =3,76 | —
F, F,
sne di k_E
Khong dic A <A, =0,95 |—¢ A <A =57 =
chac 0,7F, F,
k_E E
Manh A > A, =095 [— >, =57 |—
o o 0,7F, & F,
b h 4
Trong do: A, =—; A, =— k =
bt t, Jnit,

Tinh toan veé dj bén chiu uén danh nghia khi dam duwoc gicing theo phuong bén
D6 bén chiu udn danh nghia cua dam tiét dién chit I, dugc gidng theo phu'o‘ng bén, la gid
tri nho nhéat duoc chon tir cac trang thal gidi han: chay déo cua canh nén, mat 6n dinh cuc bo
Cua canh nen Anh huéng cua sy mat 6n dlnh cuc bd cua ban bung duoc xét dén boi cac hé sb
R, (¢ s6 déo cua ban bung) va Ry, (¢ s6 glam kha nang chiu udn).
Bang 3 D¢ bén chiu uon danh nghia

Phan I6p | Phéan lop Céc trang thai gigi han
ban bung | ban canh Chay déo cua canh nén MA4t 6n dinh cuc bo cta canh nén
bic chac M, =M, =FZ, ;
Khéng pf
nong M. =[M_ —(M_ -07FS
Dic chéc | dac chac i { P ( P )( i At Il
0,9Ek_.S
Manh ) M, ﬂfc
pacchic| M, =R, M =R _FS, -
Khong | pj =R M, =R FS_| M =|R M, —(R_M Fs)}“f_’ip'
Khong | dic chic n = TpeViye T Plpel yUxe ( peVlye T ML )|
dac chac rf pf
0,9Ek.S
Manh | M =R, M =R FS, | 7
f
bicchic| M, =R /M =R, FySXC .
\ Khéng _ _
Manh dac chic M,=R,M, =R FS, M, =R,F,S,
Manh | M =R /M =R FS, M, =R, F,S,
Voicacgiatri F | F R R - tham khao theo [1,5,8]

Ly ere pc'

Kha nang chiu uén cua tiét dlen
Kha ning chiu uén thiét ké (theo LRFD): ¢ M véi ¢ = 0,9
Kha ning chiu uén cho phép (theo ASD): M/ Q, véi Q, =1,67
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3. Vi du tinh toan
3.1.Vidul

So 1(32)-2017

M0 ta bai toan: Thiét ké dam phu to6 hop han trong san (so d6 tinh la dam gian don) c6
churc nang 1a phong doc sach (thu vién), nhip L = 6m, budc b = 2m. Tinh tai tdc dung I1én dam

la: D = 2,5 kN/m®. Pic trung vat liéu: E =2000 kN/cm?, F, = 34,5 kN/cm?
Thiét ké theo Tiéu chuan Viet Nam
i Tdi trong va mdmen usn 16n nhdt (Mpay) trong dam
So bd chon dam ¢ tiét dién va cac dic trung hinh hoc nhu sau

h (cm) b (cm) t; (cm) hw(cm) t,.(cm) A(cm?) I,(cm?)
36.6 18 0.8 35 0,5 46,3 11015,8

W, (cm?)
601,9564

Theo [3], hoat tai tiéu chuan p° = 2 kN/m’
Tai trong tac dung lén dam:
q° =2,5x2+0,0785x46,3+2x2=12,63kN / m
g= (2,5>< 2+0,0785><46,3)><1.1+2>< 2x1.2=14,3kN /' m
M6men udn 16n nhat trong dam
_qv 8

M =14,3x — =114,38kNm
8 8

ii: Kiem tra tiét di¢n theo,dié‘u kién chiu uén

Kha nang chiu uon cua tiet dién

i [M]<W, . f7 =60196x28,23/100x0.9 =152,92kNm

6i '
~09F,  0.9x34,5

7w 11
Ty s6 M _ 114,38 0,75
[M] 152,92
Vay tiét dién da chon thoa vé diéu kién chiu uén
iii: Kiém tra tiet dién theo diéu kién on dinh cuc bo
b6 manh cua canh:
18-0.5)/2
A, _b _(18-05)/2 ~10,94
t, 0,8

Do manh gigi han caa canh

]05\F 0,5x /200 ~12,63

Vay ban canh dam bao diéu kién én dinh cuc bo
Do manh qui udc cua ban bung

- \f 31,36 P
\l 2000

Do manh qui udc giai han cua ban bung [AW] =32

=28,23kN / cm?

Vay ban bung dam bao 6n dinh cuc b, khéng can gia cuong sudn ngang

iv: Kiém tra tiét dién theo diéu kién von
5 qg°_ 5 12,63x 6°

1

Do vong tuong ddi cua dam A = — =
| 384 El 3842000 x11015,8x10
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A_54q°_5 12,63x6° 1

| 384 EI 384 2000x11015,8x10* 261

1

250

Vay’tiét’ dién dam thoa 7diéu kién vé do vong

Thiet ke theo Tiéu chuan Hoa Ky ) .

iz Tdi trong va momen uon thiét ke 1on nhat (Mpay) trong dam
So bd chon dam cd tiét dién va cac dac trung hinh hoc nhu sau

£ A
B¢ vong twong doi cho phép {T} -

h(cm) bi(cm) tcm)  hy(cm)  t,cm)  A(cm?) I (cm®) S,(cm’)  Z(cm®)
456 18 0,8 44 0,5 50,8 180015 789,542 887,12

Tai trong: theo [2], hoat tai nho nhat L = 2.87 kN/m?
Theo ASD:
(=D+L=1x(2,5x2+0,0785x50,8) +1x (2,87 x2) =14,73kN /m

2
M = @ —117,82kNm

a

Theo LRFD:
g=14D+16L :L4><(2,5><2+0,0785><50,8)+1,6><(2,87><2) =2177kN / m

2
M = @ —174,14kNm

ii: Phan Iop tiét dién
18/2

P6 manh ciacanh A, = — =—=1125
0 manh cua can P 08

f
Do manh gidi han caa ban canh

038, 038’200 =9,15;
34,
095 k.E O43><2000 17.85
07><

Véi: k, = 0,4
o \/h/t \/44/05

Vay ban canh khéng dic chic.

b6 manh cuabanbyng A4, =—= ﬂ =

f /200
Do manh gigi han cua ban bung 4, =3,76 =3,76 =90,53 ;

Vay ban bung dac chac .
ii: Kiem tra tiet diéq theo dieu kién chju UOn’ )
Theo bang 3, vai diéu kién ban bung dac chac, ban canh khéng dac chac ta ¢

11, 25—9,15}} _ 278 2kNm

M = 306,05—(306,05—0,7><34,5><789,54><10‘2) s Rt it
" 17,85-9,15
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Kha nang chiu uén cho phép (theo ASD):
M, /Q, =278,2/1,67 =166,59kNm
Kha nang chiu uén thiét ké (theo LRFD):
AM_ =0,9x278,2 = 250,30kNm
So sénh kha nang chiu ubn véi mémen thiét ké
M, _1U7.82_ .. M, 17414
M /Q, 166,59

0,70

’ "4M_ 250,39
Vay tiét dién da chon dam bao diéu kién bén khi chiu udn

iv: Kiem tra tiét dién theo diéu kién vong

A_ 5 5 14,73x6° 1

Do vong tuong ddi cia dam  — = —= — =
| 384 EI 384 2000x18001,5x10 366

N ‘. . A 1

Do vong twong doi cho phép | — | = —

s I |~ 360

Vay tiét dién dam thoa diéu kién vé d6 véng

3.2.Vidu 2 o ‘ ‘

M0 ta bai toan: Thiet ke dam mai (so do tinh la dam gian don), nhip L = 15m, budc b =
3m. Tinh tai tac dung Ién dam la: D = 0,785 kN/m®. Dic trung vat liéu: E =2000 kN/cm?, Fy =
34,5 kN/em? ,

Thiet ke theo Tiéu chuén Viet qu i

Tai trong va mdmen uon lon nhat (M) trong dam

So bo chon dam co tiét dién va cac dac trung hinh hoc nhu sau

h (cm) br (cm) t; (cm) hu(cm)  tu(cm)  A(cmd) L (cm®) W, (cm®)

67 18 1 65 0,6 75 52938,3 1580,2

Theo [3], hoat ti tiéu chuan p° = 0,3 kN/m*

Tai trong tac dung lén dam:

q° =0,785x3+0,0785x 75+ 0,3x3=9,14kN / m
q=(0,785x3+0,0785x75)x1.1+0,3x3x1.2 =10,15kN / m
M6men udn 16n nhat trong dam

2 2
M =%=10,15x%=285,38kNm

i: Kiém tra tict dién theo diéu kién chju uén
Kha nang chiu uon cua tiét di¢n
V6i [M]<W, . fr, =1580,2x28,23/100% 0.9 = 401, 45kNm

n,min

0.9F .
foty 09X345 o0 oN som?. Ty sb - 228938 449
T 11 [M] 401,45
Vay tiét dién da chon thoa vé diéu kién chiu uén
ii: Kiém tra tiet dién theo diéeu kién on dinh cuc bo
b 18-0.6)/2
D6 manh ciia canh; A, = —> = # =8,7

t, 1
Do manh gidi han caa canh
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[4,]=0,5 E 055 [22% _15 63
f 31,36

Vay ban canh dam bao diéu kién 6n dinh cuc bo
D6 manh qui udc caa ban bung

/Iw—hw\/7 ,/313 =4,29
2000
D6 manh qui udc gioi han cua ban bung [iw] =32
Vay ban bung khong dam bao 6n dinh cuc b, can gia cuong sudn ngang
iv: Kiém tra tiét dién theo diéu kién vong
Do vong tuong ddi ctia dam
A_5q°_ 5 9,14x15° 1

| 384 El 384 2000x52938,25x10™* 263
bo V(”)n[g twong d6i cho phép
A 1

I 250

Vay tiét dién dam thoa diéu kién vé d6 véng

Thiét ké theo Tiéu chudn Hoa Ky

Tai trong va mémen udn thiét ké 16n nhit (M) trong dam
So bd chon dam cé tiét dién va cac dic trung hinh hoc nhu sau

h(cm) bg{cm) tcm) hu(cm) tucm) A(cm?) I(cm*)  S(cm®)  Z(cm®)

67 18 1 65 0,6 75 52938,3 1580,25 1821,75

Tai trong: theo [2], hoat tai nho nhat L = 0,57 kN/m?
Theo ASD:

0 =D+L=1x(0,785x3+0,0785x 75) +1x (0,57 x3) = 9,95kN / m

2

M, = % — 279,91kNm
Theo LRFD:
q=14D+16L =1,4x(0,785x3+0,0785x 75) +1 6 x (0,57 x3) =14, 28kN / m

2

M, = % — 401,5kNm

i.  Phan lop tiét dién
Do manh caa canh

b
A :_f:18/2

=9

Do manh gidi han cua ban canh

038# 038’ =9,15;
0,95 0,38x 2000 16,95
O 7x34,5

i \/h/tw JGS/O 6
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Vay ban canh dic chic
D6 manh caa ban bung
A, =tﬂ :§=108,33
Do manh giai ﬁan caa ban bung

Aow =3, 76 E=3,76 @=90,53 i Aw =57 E=5,7 @=137,24
p F, 34,5 F, 34,5

Vay bin bung khong dac chac ‘ ’

ii. Kiém tra tict dién theo di€u kién chiu uon )
Theo bang 3, véi diéu kién ban bung khong dac chac, ban canh dac chac ta c6
M, =R _F,S _=109x34,5x1580,25x107 =598, 74kNm

pc’ ySxc

Vi

pc

_ {34, 5x1821,75 _(34, 5x1821,75 1}[108, 33-90,53 ﬂ

34,5x1580,25 | 34,5x1580,25 )\ 137,24-90,53
Kha ning chiu uén cho phép (theo ASD):

M, / Q, =598,74/1,67 = 357,33kNm

Kha nang chiu uén thiét ké (theo LRFD):

#M, =0,9x598,74 =537,07kNm
So sanh kha ning chiu uén voi mémen thiét ké

M, _27991_ o . M, _ 4085 _

M,/Q, 357,33

M
=1,09<—" =115
M

yc

0,75

"4M_ 537,07
iii.  Kiém tratiét dién theo diéu kién vong

Do vdng tuong ddi cua dam

A 5q° 5 9,95x15° 1

| 384 EI 384 2000x52938,25x10™" 242
Do vong tuong doi cho phép

-7

Vay tiét dién dam thoa diéu kién vé do vong
4. Két luan

Vé tinh toan kha ndng chiu uén va diéu kién én dinh cuc bg: Thiét ké theo TCVN5575-
2012,viéc tinh toan kha ning chiu ubn va diéu kién 6n dinh cuc bo cua tiét dién doc l1ap 1an
nhau. Vi vay, qua trinh thiét ké twong d6i don gian. Khi tiét dién khong dam bao diéu kién cuc
bo thi xem nhu tiét dién mat kha ning chiu luc hoic phai gia cuong bang cac suon ding, sudn
ngang. Piéu nay 1am giam kha ning san xuét tu dong hoa. Thiét ké theo AISC360-10, viéc tinh
toan kha nang chiu uon cua tiét dién da xét dén anh huong cua diéu kién 6n dinh cuc b cua tiét
dién. Do d6, qua trinh tinh toan phurc tap. Tuy nhién, thiét ké theo AISC360-10 cho phép thiét
ké céc tiét dien c6 chiéu cao 16n ma khong phai gia cuong cac suon. Biéu nay rat thuan loi cho
viéc ty dong hoa trong san xuat.

Vé két qua tinh toan: Thiét ké cac cau kién chiu udn I1a cac dam san c6 chiéu cao tiét dién
nho, hé thdng tiéu chuan Viét Nam cho kich thudéc tiét dién nho hon hé thdng tiéu chuan Hoa
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Ky. Thiét ké cac cdu kién chiu ubn Ia cac dam mai c6 chiéu cao tiét dién Ion, hé théng tiéu
chuan Viét Nam va hé thong tiéu chuan Hoa Ky déu cho tiét dién twong dwong nhau. Tuy
nhién, ban bung khi thiét ké theo TCVN5575-2012 phai duoc gia cuong cac sudn ngang.
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