Tinh toan lién két mat bich theo tiéu chuan Trung Quéc

Calculation of cap plate bonds according to Chinese standards

Tom tat

Tinh toan chiéu day mat bich theo tiéu chuan Viét
Nam con rat han ché, méi chi dé cap dén mot dang
mét bich hinh chit nhat ding dé lién két dam-cét,
cot-ct trong gido trinh Két cau thép tap 2 [3], do
d6 viéc tim hiéu cac cach tinh toan khac cia nuéc
ngoai nhu: My, Anh, Chau Au, Nga, Trung Quéc... la
rdt can thiét. Bai bao dua ra cach tinh toan lién két
mit bich theo tiéu chudn Trung Quéc [4], kha phu
hap va ¢ thé ap dung & Viét Nam. Néi dung ciia
bai bao la cic yéu cau vé cu tao clia lién két mat
bich, dwa ra cac gia thiét phii hop dé tinh luc kéo,
lwc cit trong cac bu ldng, tinh toan chiéu day mat
bich, tinh toan d6 bén ctia viing nut khung va vi du
tinh toan dé lam ré cho cac noi dung trén.

Tir khéa: Lién két mdt bich, chiéu day mdt bich, khd ndng
chiu cdt ctia mét bu Iong, khd nding chiu ép mdt cia mét bu
16ng, khd nding chiu kéo cta mét bu long

Abstract

Calculation of cap plate thickness according to
Vietnamese standards is still very limited, only referring
to a rectangular cap plate used for beam-column
connection, column-column connection in the textbook
of Steel Structures Volume 2 [3], therefore, it is necessary
to learn other foreign calculation methods such as: USA,
UK, Europe, Russia, China.... The paper presents a way to
calculate the cap plate connection according to Chinese
standards [4], which is quite suitable and can be applied
in Vietnam. The content of the paper is the requirements
for the structure of the cap plate connection, making
appropriate assumptions to calculate the tensile force,
shear force in the bolts, calculate the cap plate thickness,
calculate the strength of the knee area and calculation
example to clarify the problems.

Key words: Cap plate connection, Cap plate thickness,
shear capacity per ordinary bolts, bearing capacity per
ordinary bolts, tension capacity per ordinary bolts
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1. bat van dé

Tinh toan lién két mét bich chwa c6 trong tiéu chuan Viét Nam [1], mét
sb sach gido trinh & Viét Nam da dé& cap dén tuy nhién con han ché [3]. Viéc
tim hiéu nhirng cach tinh mé&i dé hoc hdi va ap dung la can thiét, do do bai
bao nay dwa ra cach tinh toan lién két mat bich theo tiéu chuan Trung Quéc.

2. Lién két mat bich theo tiéu chuan Trung Quéc [5]
2.1. Céc yéu céu déi véi lién két mat bich

1. M&i n6i dung mét bich gitra xa va cot clia khung nha céng nghiép
thwong cé ba dang sau: mat bich dat thang dirng, mat bich dat ngang va mat
bich dat xién (Hinh 2.1.a,b,c). Khi ndi xa, mé&t bich phai vuéng géc v&i mép
ngoai ctia cAu kién (Hinh 2.1.d).

2. Méi ndi dung mat bich can dwoc thiét ké theo ndi lwc Ién nhat. Khi noi
lwe nhd, mdi néi mat bich phai chiu dwoc khong it hon mét niva kha nang
chiu lwc cla tiét dién tai vi tri ndi;

3. Méi néi cac bd phan chinh ctia khung nén st dung bu [6ng cwdng d6
cao, co thé 1am viéc theo kiéu chju trwgt hodc ma sat. Bwdng kinh cla bu
léng chon theo yéu ciu ghiu Iwc, thwdng st dung bu léng M16 ~ M24. Bu
l6ng thwérng M12 diing dé lién két xa gb vaéi hé swon twéng, xa va cot khung;

4. Céc bu 16ng ndi cac mét bich phai dwoc bé tri theo cap. Tai vi tri ndi xa,
viing kéo ndi xa va cot, nén sir dung mat bich kéo dai (Hinh 2.1). Khi sir dung
mat bich kéo dai, nén bb tri sao cho trong tam ctia nhém bu 16ng bén trong
va bén ngoai ban canh chiu kéo triing hodc gan véi tam cla ban canh do.

Khoang cach tlr tam bu 16ng dén mép phai dap (rng yéu cau thi cong
khi van bu 16ng, khéng dwoc nhd hon 35mm va khéng dwoc nhd hon 2 1an
dworng kinh 16;

5. Trong khung mét tAng mét nhip, cac bu 16ng phia ban canh nén khéng
it hon hai hang. Khi hai hang bu 16ng bé tri déi xtrng qua ban canh chju kéo
khéng dap trng kha néng chiu lwc cé thé k& thém bu 16ng & hang thir ba tham
gia chiu lwc cung (Hinh 2.1.a,b,c). Khodng cach gitra cac bu l6ng c6 thé 1ay
l& 75mm va khéng nhé hon 3 1an dwéng kinh 16;

6. Phan ban canh clia c6t nbi véi mat bich cla xa phai cé cung chiéu day
(Hinh 2.1.a). Khi khodng céach gitra hai hang bu 16ng sat nhau trén mat bich
I&n hon 400mm thi phai bd tri thém mét hang bu 16ng vao gia;

7. Kiém tra do bén ctia bu 16ng khi chiu tac dung ddng théi cta lwc kéo va
lwe ct néu can thiét (Vi du: hang bu l6ng thir ba Hinh 2.2.a);

8. Chiéu day t ctia mat bich dwoc tinh theo Muc 2.3, khéng nhd hon
dwdng kinh cta bu 16ng ndi va 16mm.

9. Chiéu dai phan nhé ra ctia mét bich e tinh tlr tdm cGa ban canh chiu
nén khéng nhé hon (xem Hinh 2.1.c):

M 1
e ———
hg 2bf 2.1)
M - M6 men udn I&n nhét tac dung 1én méi néi;
b - Chiéu rong ctia mat bich;

hg - Canh tay don chéng udn, 1a khodng cach trong tam ctia ban canh
dam hoac cot;

f - Cuwong doé tinh toan cla thép lam mat bich.
2.2. Tinh toéan bu léng

C6 nhiéu quan niém tinh lwc trong bu 16ng lién két, bai bao trinh bay cach
tinh don gidn va thién vé& an toan véi cac gia thiét sau:

Gia thiét 1: Tam xoay ndm trén truc ban canh nén;
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Gia thiét 2: Bu l6ng chiu kéo do mé
men |a cac bu 1dng ndm & hang th& nhat
va hai (c6 thé ca hang the ba) vé phia
ban canh chju kéo. Cac bu l6ng nay chi
chiu kéo khéng chiu lwc cét;

Lwc cét tai mbi néi do cac bu léng
con lai chiu. Trwdng hop nhw trong Hinh
2.1.a,b,c hang bu I6ng thi ba cé thé tinh
chiu ct va kéo ddng thoi néu can thiét.

Gia thiét 3: Bé qua anh hwéng cua
lwc nén tac dung I&n méi nbi.

a) Tinh toan bu l6ng chiu kéo . ¥

- V&i mat bich kéo dai

Hang bu 16ng th® nhat va the hai
trén mat bich kéo dai dwoc bd tri dbi

a) Mat bich dat thdng ding

b) Mat bich dat ngang
__

x&ng véi nhau qua ban canh chju kéo
(Hinh 2.1), khi d6 Iwc kéo I&n nhat N, tac
dung 1én mot bu 16ng:

M N
+—<[N]
nhy n tb

N, =
(2.2)

M, N - C&p ndi lvc nguy hiém mé
men ubn va lyc kéo tai mdi ndi trong

t"‘

cung mot td hop. \J
n; - Téng s6 lwong bu 16ng trén hang
thir nhét va the hai;
[N]i, - Khéd nang chiu kéo clia mét bu
I6ng;

c) Mat bich dat xién

n - Tdng sb bu I1dng lién két. ol e

d) Néi xa

Khi d6 bén cta hai hang bu léng
trén khong thé dap (rng cac yéu cau ¢ e
cta (2.2), c6 thé k& dén sy lam viéc cla
hang bu léng thtr ba duwgc bb tri trong
vung kéo. Luc kéo I&n nhét trong mét bu
I6ng N; dwoc tinh nhw sau:

N, = +—

(2.3)

n, - S6 bu ldng chiu kéo & hang the
ba;

h; - Khodng céach tir tdm clia hang
bu 16ng th® ba dén tam cla ban canh
nén.

- V&i mat bich khong kéo dai

Trwong hop dbéi v&i mat bich khong kéo dai thi sy phan
phéi luc kéo 1&n cac hang bu 16ng dwoc thé hién nhw trén
Hinh. 2.2.b, lwc kéo I&n nhét trong mét bu 16ng Nt dwoc tinh
nhw sau:

M
N, =———h

m> b 2.4)

m - Sb cot bu 16ng & mot niva lién két, trong Hinh 2.2. thi
m=2;

N
+; < [N]tb

h; - Khoang cach tir hang bu I6ng thiv i t&i tam xoay.

Lwu y: Céng thirc (2.4) ciing la cong thirc tbng quat dé
xac dinh lwc kéo I&n nhéat trong mot bu 16ng & ddy ngoai cling
do mdé men va lwc doc phan vao.

hy
]

b) Tinh toan bu 16ng chiju cét
Ngoai cac bu 16ng kéo, sb bu 1dng con lai dung d& chiu
cét. Luc cat trong mdi bu 16ng Ny, thda man diéu kién sau:

Vv
Ny = — < [N]Vb
v (2.5)
V - Luc cét trong cling td hop v&i mé men udn va luc doc
& trén;
ny - S6 bu l6ng chiu cét;
[N]ys - Kha nang chiu cat cia mét bu léng.
2.3. Tinh toan chiéu day mat bich

Mat bich thwong dwoc s dung la mat bich khéng kéo dai
(Hinh 2.4); nhdm tang kha nang chiu mé men cho mbi néi,
mat bich kéo dai v& phia th& cing mé men, vwot qua canh
chiu kéo mot doan da dé b tri thém mét hang bu 16ng ra phia
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Bang cong thirc tinh toan chiéu day mat bich

Kiéu 6 ban Ky hiéu | Cac trwdng hop Minh hoa
b
6e.e, N w_ ow
Ban ké hai canh k& 1 tz\/[e b+2£ (V; " e e
f f
w w —
T
1
3e, N .
Ban khong swon 2 t> m ;*l|_
> w
.
l 6e; e, N,
Ban ké ba canh 3 tz\/[e (b+2b )+4e2]f
w s f
(> 3e, N,
Ban cong xon 4 \(0,5a+e, )f
Hinh 2.3
]
Ban ké hai canh k& cla 5 t> I 12¢; ey, N, I'-'_ I_-l 1
mat bich khong kéo dai |[enb+der (e, +er)]f
i "-?:.
o g A
‘ - )
t - Chidu day mét bich: O
N, - Gia tri lwc kéo I&n nhat cia mét bu I6ng; =
ew € - Lan luot 1a khodng cach tir tam bu [6ng dén mép ctia ban bung va ban
canh; - i
b, bs - Lan lwot la chidu réng ctia mét bich va swon cirng; & o
a - Khoang cach cla céc bu 16ng (Hinh 2.4); t'-]_
f - Cwong d0 tinh toan clta thép lam mat bich.
Hinh 2.4

ngoai (Hinh 2.3). Mat bich dwgc coi nhw cac 6 ban chju lyc
tap trung l1a lwc kéo N, ctia mdi bu 16ng, tuy theo tirng diéu
kién bién khac nhau ma cé cac so db tinh twong ng. O ban
dwoc chia thanh bén loai: ban cong xon (4), ban khéng ¢
swon (2), ban ké hai canh ké (1), (5) va ban ké ba canh (3).
Céc cong thire tinh toan chiéu day mat bich sau day twong
&ng cho tirng loai & ban, 14y gia tri 16n nhat 1a két qua cudi
cung.
2.4. Tinh toan d6 bén ving nit

Tai chd giao nhau gitra xa va cot, trng suét cit tai viing
nat nay phai duwoc kiém tra theo cong thirc sau:

T= M <f,
dbdctc

(2.6)
de, t; - Twong (ng 1a chiéu cao, chiéu day clia bung cot
clia vung nut (Hinh 2.5);

dy, - Chiéu cao ban bung xa tai vi tri lién k&t mat bich hodc
chiéu cao ctia vung nat (Hinh 2.5);

M - M6 men ubn tai nut, dbi véi cot gitra ciia khung nhiéu
nhip, lay tdng dai s6 mé men udn & hai dau xa & hai phia
hodc mé men udn & dau cot;

f, - Cwéng d tinh toan chiu cat cla thép trong vang nut.

Khi yéu cau cla cdng thirc (2.6) khdong thda man, ban
bung phai duwgc lam day hon hodc phai thém swon cing
theo dwdng chéo (Hinh 2.5.b) hodc dang hop ly khac.

3. Vidu tinh toan

Tinh toan lién két ddm — cot dwoc thé hién trong Hinh
3.1, gia tri ndi lwc nguy hiém nhét trong cling mét té hop:
M = 132,03 kN.m, N = -20 kN, V = 54,30 kN. Thép lam mat
bich CCT34 ¢6 f = 210 N/mm?, fv = 120 N/mm?,

a) Tinh toan bu I6ng

Duing bu 16ng cwérng dd cao 8.8 cap M16 (Ap, = 1,57cm?)
khéng cé lwc cang truwdc co: f,, = 250N/mm?, fy, = 470N/
mm?, f, = 400N/mm?. Chiéu day tbi thiéu ctia mét bich Ia
16mm.

- Kha nang chiju treo't ctia mot bu 16ng [N]ymin 12 gia tri nhd
nhét cta [Ny, va [N]ep:

Kha nang chiu cét:

[N]vb = nv.rrdZ/‘“:vab

= 1xmx162/4%x250%1 = 50265 N = 50,3 kN
Kha nang chju ép mat:
[N]cb = d(zt)minbeVb

=16%x16x470x1 = 120320 N = 120,3 kN
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a) Vung nuat khong gia cudng
Hinh 2.5. Chi tiét viing nat
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b) Vlng nat dugc gia cudng

N;
N
N, =
=HE
KA 0
V“fﬁ‘l ”&..:T
7|
=}

Hinh 3.1. So d6 bo tri nat lién két dam - cot va nhém bu Iong

Vay [Nlomin = 50,3 kN, sb bu 16ng can thiét dé chiu lyc cit
la n =54,30/50,3 = 2.

- Kha nang chju kéo clia mét bu léng:

[Nl = fiApn = 400x157 = 62800 N = 62,8 kN

So bd st dung 12 bu I6ng, bén bu 16ng dwoc b tri dbi
xrng & ca hai mat cta canh trén va dwéi dé chiu udn, va bdn
bu 16ng & gitra dé chiu cét.

S dung 4 bu I1&ng bé tri dbi xtrng so v&i ban canh trén
d& chiu kéo (Hinh 3.1). Gia tri lwc kéo 1&n nhét ctia mét bu
I6ng (bd qua lwc nén):

M 132,03x10°

N, =N, =
e 4x 440

=75017N = 75kN

nhg

ViN; =75kN > [N],, = 62,8 kN, bdn bu 16ng khéng dd kha
nang chiu kéo. K& dén sy 1am viéc ctia hang bu 16ng thir ba
dwoc bb tri trong ving kéo. Luc kéo 1&n nhét trong mét bu
I16ng Ny, dwoc tinh nhw sau (bd qua lwc nén):

6
N, = M LN 132,03x10

hy n 315
s 442 22| 440
{nﬁna[hﬂ« Hhﬂ( { (44())}

=55243N = 55,243kN < [N]tb =62,8kN

Két luan: Bu 16ng ddm bao kha nang chiu luc.

b) Tinh chiéu day mat bich

Trong vi du nay, cé hai loai 6 ban: ban k& hai canh ké va
ban khoéng c6 swon. Gia tri chiéu day ctia méi & ban dwoc
tinh theo cong thrc twong rng.

- Ban ké hai canh k& (mét bich kéo dai):

N, =62,8 kN, e = 45 mm, e,, = 40 mm,

b =180 mm, f =210 N/mm?

> ] 6e; e, N,
_\j[ewb+2ef (ey +ep )Jf

_ 6x45x40% 62,8x10° ~
[40x180+2x45x(40+45) |x210

14, 7mm

- Ban khong cé suwon:
N, =45,8 kN, a=75 mm, e, =41 mm

3¢, N, | 3x41x45,8x10°
(0,5x75+41)x210

t, 2 = =18,5mm

(0,5a+e, )f
Chiéu day clia mat bich chon la t = 20mm.
c) Kiém tra bén vung nut
M =132,03 kN.m, d, =430 mm, dc =430 mm, tc = 8 mm
ng suét cét trong viing nut:
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M
T dudt,

132,03x10°

T 430x430x8

Théa man cac yéu cau.

=89,3N/mm? < f, =120N/mm?*

4. Két luan va kién nghi

Tinh toan lién két mét bich theo tiéu chudn Trung Quéc
rét chi tiét va day da, xét dwoc cac trwdng hop ng véi didu
kién bién ctia & ban ma tiéu chuan Viét Nam chwa co.

Viéc ap dung cac tinh lién két nay, dac biét 1a tinh chiéu
day mat bich cho bai toan thiét k&, kiém tra ddi v&i sinh vién
va k¥ sw xay dwng |a rét thiét thuc./.

Tai liéu tham khao

1. Tiéu chuan Viét Nam TCVN 5575:2012, “Két ciu thép — Tiéu
chudn thiét ké”, Nha xudt ban Khoa hoc va Ky thudt, Ha Noi.

2. Pham Van Héi, Nguyén Quang Vién va nnk (2010), “Két ciu
thép — Cau kién co ban”, Nha xudt ban Khoa hoc va Ky thudt,
Ha Noi.

3. Pham Van Hgi, Nguyén Quang Vién va nnk (2006) “Két cdu
thép — Cong trinh dan dung va cong nghiép”, Nha xuat ban
Khoa hoc va Ky thuqdt, Ha Noi.

4. GB 50017-2003 Code for Design of Steel Structures 4% 4 #¥%
AT

5. CECS 102-2002 TR RIR R H 5 2 REEMBARAAE

phé ban c&, can tao nén cac khdng gian déng — mé&, chuyén
ddi va linh hoat. Van dé ty I& trong thiét k& d6 thi, cu th& hon
la khéng gian céng cdng trong dbé thi, cling déng vai trd cwec
ky quan trong trong viéc lam cho cac khong gian cong cong
trong d6 thi dep hon, hap dan hon. Céc thiét ké kién tric dwa
vao can dwoc thé hién cac mang, khéi, tuyén, dién tao an
twong tét cho cong dong.

- Chirc nang dam bao di dé da dang va cung cAp nhiéu
si Ia chon cho ngwoi str dung: Khac véi cac nwée chau
Au, d&c trung tuyén phd di bo & Tién Yén néi rieng va Viét
Nam néi chung can vira dap &ng hoat dong thudng ngay
cla nguwdi dan, vira phuc vu cac hoat dong cdng cong vao
thei gian cudi tudn. Tinh linh hoat va tinh da chic ndng (da
dang) can dwoc tich hop vao viéc tai phat trién khong gian
coéng cong dé dat dwoc budc tién vwot bac vé chat dwoc
trong doi. Vi vay cac hoat déng coéng déng trén phd di bo
cht yéu khai thac cac hinh thirc: vii diéu cla van héa nghé
thuat dwerng phd hay trai nghiém cac trd choi dan gian thi vi
nhw di ca kheo, 6 an quan, nhay sap, nhay day, dap niéu..
van hoa Am thuc doc dao & viing dat nay véi nhidéu mon &n
dac s&c nhw: Xoi ngii sac, thit ga Tién Yén, khau nhuc, banh
gio... d&c biét & moén banh gat gu nirc tiéng nhiéu nam nay;
mua sam trong cho dém véi cac loai mat hang phong phu,
da dang nhw quan 4o, giay dép, ddng hd, trang strc, dd lwu
niém... Cac ngdi nha 2 bén dwong sé hoa vao voi via hé,
duwong phd dé tao thanh mét khéng gian dich vu céng cong
trai rong. Bén canh do, cling can t6 chirc hé thdng ha tang
phuc vu cho nhu cau sinh hoat ctia phd di bo nhw: diém g
xe & phd di bd, cac tién ich cong cdng, ha tang k¥ thuat dién,
nwéc, wifi va x ly vé sinh mdi trwéong. .. Hién nay dé phuc
vu ngwdi dan dén tham quan vui choi, thanh phé Ha Noi da
phai thanh Iap 78 diém tréng git xe xung quanh khu vic
phd di bo.

- Thoi gian can nh&n manh tinh chuyé&n déi ctia khong
gian theo th&i gian, ciing nhw tinh bt bién clia mét sé thanh
phan, nhat 14 nhitng gi dac trwng, mang tinh nhan dién: &
mét cp dd cao hon, khong gian phd di bd con cdn mang
nhirng nét dac trwng gilp con ngwdi nhan dién khdng gian
va lwu lai trong ky (rc hinh anh vé khong gian ay. Véi thoi
gian twong tac da Iéu gilra khéng gian vé con ngudi con
nay sinh tinh cadm gén bo. Khéng glan khi &y mang gia tri tinh
than, du’(yc goi 1 “tinh than noi chén”. Mac du sé lwong cac
ngdi nha cb con lai khéng nhiéu, nhwng viéc chinh trang thiét

(tiép theo trang 7)

ké d6 thi lai toan tuyén phé cb ciing sé giup tao cac dién mao
dac trwng hon cla ca khu phéd. Vi nhirng thanh phan diém,
dién va khoi co thiét k& & mot mire do nhét dinh, khéng gian
cong cdng kién tao dién mao cia mét khu virc trong d6 thi va
go6p phan dinh hinh kién tric d6 thi.

5.Két luan va kién nghi

Phé ¢ Tién Yén bat diu hoat dong tir thang 8/2017
nhwng da thu hat khach du lich tham quan khdng chi b&i nét
¢b kinh clia day phé ma con bdi sy séi dong clia “phé di bo”
vao budi téi cudi tuan [2]. Nhirng ngdi nha trong phd cii ban
ngay vén yén tinh nhuwng vé dém béng sang ruc béi cac dén
I6ng nhiéu mau. Tuyén phé di bd cé diém manh la két nbi
nhiéu khdng gian céng céng ctia mdt khu vuc ciing nhw xau
chudi nhiéu loai hinh khéng gian céng cong v&i nhau nén
can duoc wu tién phat trién/tai phat trién trwéc, tao da cho
nhirng thay dbi tich cwec hon niva ciia mang lwéi khéng gian
coéng cdng xung quanh. Trong sb cac thanh phan khéng gian
tuyén phd di bo thi nhitng khéng gian it g&n véi cong trinh
(I6ng dwerng, via hé, khodng khdng gian chuyén tiép, khong
gian m& ké can, khéng gian trén cao) dé tac dong nhat va
dem lai nhidu hiéu qua rd rét, ngay lap ttc, ... it bi rang bubc
b&i cac quy dinh nén sé Ia “xuat phat diém” cho mét 16 trinh
dai nham thay déi thiét ké khéng gian cong cong vé chét.

DPé tr& thanh diém dén hap dan ngudi dan, du khach
trong va ngoai tinh dén v&i Tién Yén hon nira cin c6 cac
dé an thiét k& khong gian kién tric canh quan clia cac tuyén
phd di bd nham nang cao nhan thirc, gén két cong déng
trong nhip dap van hoa va sang tao cla thi tran, tirng buéc
hién thwc hoa xay dwng cac khdng gian séng tao, cong déng
sang tao, nén kinh t& sang tao, phat huy cac gia tri vén hoa
truyén thdng dé phé cé tré thanh diém dirng nghi yén tinh,
m6t khéng gian méi la, day hoai niém./.
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