Tinh toan chi tiét lién két mat bich nha cong nghiép nhe
theo chi dan thiét ké ciia Zamil

Design of cap (end) plates by design manual of Zamil

Tom tat

Tinh toan lién két mat bich trong nha cng
nghiép nhe da dugc dé cap trong cac tailiéu clia
Viét Nam, tuy nhién viéc tim hi€u cac cach tinh
mdi theo tiéu chuan, tai liéu nudc ngoaila rat
can thiét. Vi vay bai bao nay dua ra Iy thuyét tinh
toan chi tiét lién két mat bich nha céng nghiép
nhe bang thép theo chi dan thiét ké ciia Zamil(1),
ma nén tang la quy pham ctia My - AISC.

Bai bao trinh bay ciu tao, yéu cau doi

véi lién két mat bich; quy trinh tinh toan lién két
mét bich trong d6 diéu quan trong la su xac dinh
Iwc kéo va su phan phdi luc kéo trong bu Iong Ién
cac phan ti; Tir d6 tinh toan chiéu day mat bich;
cudi cung la vi du tinh toan dé lam rd cac van dé
trén.

Tir khéa: Mat bich, lién két mat bich, luc kéo bu léng,
phdn phdi luc kéo, chiéu day mat bich

Abstract

Calculation of cap plate connections in pre-engineered
buildings has been mentioned in Vietnamese
documents; however, it is necessary to learn new
calculation methods according to foreign standards and
documents. Therefore, this paper presents a detailed
calculation theory of the cap plate connection according
to the design manual of Zamil(1), whose foundation is
the American Specifications - AISC.

The paper presents the structure and requirements

for cap plate connections; the cap plate connection
calculation procedure where it is important to
determine the tensile force and the distribution of the
tension in the bolt to the elements; then calculate the
flange thickness. Finally, there is a calculation example
to clarify the problem.

Key words: Cap plate (end plate), cap plate connections,
tensile force bolts, bolt distribution, plate thickness
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1. Dat van dé

Thuc t& cho thdy & Viét Nam hién nay cac cong trinh nha cong nghiép
nhe bang thép rat phd bién va dan thay thé cho nha cong nghiép bang bé tong
cbt thép. Do d6 viéc tim hidu cac tiéu chudn trong nwéc va ngoai nwéc dé tinh
toan nha cong nghiép la rat can thiét. Dac biét dbi véi cac cong trinh thép thi
van dé lién két cac cau kién 13 rat quan trong, vi vay bai bao dwa ra ly thuyét
tinh toan chi tiét lién k&t mat bich nha cong nghiép nhe theo quy pham M.

2. C4u tao va cac yéu cau doéi véi lien két mat bich

Co hai loai lién két co thé dwoc sir dung cho méi ndi duing mét bich.Loai |,
chtra hai bu 16ng trén méi hang va Loai Il, chira bén bu Idng trén mbi hang tuy
thudc vao kich thudce tiét dién cu kién tai vi tri lién két.

MS[ loai duoc chia nhd thanh ba trwdng hop khac nhau bang cach tang
téng s6 bu 16ng va/hodc thém swon tang cing vao mbi ndi cho tirng trwéeng
hop.Cac hinh minh hoa dwai day (Hinh 1) thudc ba trwéng hop cla Loai |.

Lwu y rdng néu ‘e’ I6n hon 600 mm, thém mét hang bu 16ng “ciu tao” (tbng
cong hai chiéc) & gitra khoang e (xem Hinh 1).Cac bu 16ng nay khong xét dén
trong phan tich lién két.

(1) Tap doan Zamil dwoc thanh 13p t nam 1977 chuyén thiét ké, ché tao
va cung cap nha thép tién ché.

Bang 1. Khoang cach bo tri bu 16ng trong lién két mat bich

Gia trj dién hinh (mm)
bu 16ng d £24 mm bu léng d > 24 mm
a 105 135
b 60 80
C 60 60
g 100 120
p 100 120
f 45 55

Swon cieng va 16 bu 16ng thé hién bang dwdng dit nét & hinh trén duwoc
tuy chon.

Kich thwédc clia swon cieng (Hinh 1): X = O,S(bf —tw) X =A-t;
X, =A-t; Y, =L5X,

~ Phan tich lién két véi gia dinh rang cac bu Iong & mot phia chiu (ng
suat kéo trong khi ban canh, swon cirng (néu c6) va mot phan cta bung chiu
(rng suat nén.Méi bu 16ng (chiu kéo) phép b Iwc cua [1(') cho cac phan t& lan
can ty lé thuan v&i khoang cach twong doi cia cac phan tlr nay vai bu 16ng.

Co6 nam loai dwdng kinh bu léng dy, thuwong dung trong lién két mat

bich dé l1a bu 16ng cé dy, = 16mm, 20mm, 24mm, 27mm, 30mm.
3. Tinh toan lién két mat bich [3]
3.1. Quy trinh thiét ké lién két mét bich

Quy trinh dwéi day dwoc thuc hién dé phan tich va thiét ké lien két mat
bich:

1. Tinh toa d6 trong tam (y) va mé men quan tinh (1) cta tiét dién twong
dwong gém céac bu l6ng chiu kéo va cac phan t&r khac chiu nén.

2. Tinh &ng suét I&n nhat: P/ A +Mc/1 cho bu 16ng xa nhét chiu kéo va
cho ban cénh chiu nén.

3. Kiém tra noi lwc ((rng suét) cho phép clia bu 16ng va (rng sut nén trén

ban canh.
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Gia st P la lwc kéo trong bu l6ng, P, 1a lwc ma bu I6ng

f | P | P | e | P | C 2% phan phéi cho phan t&r 1 va P, 1 luc phan phdi cho phan tor
= 2.
S @ ¢ Do vongtai ddu dam coéng xon khi chiu ubn A, =A,
< duoc xac dinh bang phwong phép trong ‘Co hoc két cau’ co:
olle o o ¢ i
- L
a 0,5p PL}/(12E) = P,LY, / (12EI) P, =P, [L—2j
: 1
a) Mat bich khéng c6 swon tang ctng trong vung bung ’
f p p e p c 25 v6i P =P +P, ritra duoc
1 — P P
¢ |le ¢ x [CR Y P=——>0 =y @
L, L,
< I+ — I+ —=
s || ¢ ¢ | ¢ ¢ L b
a 0,5p 3.3. Tinh toan chiéu day mét bich

+ Sy phan phéi lyc kéo tir bu 16ng Ién tirng phan t& theo
chiéu réng bidwoc minh hoa trén Hinh 4 nhu sau:
- Ban canh: Trén toan bd chiéu rong ctia ban canh (hang

b) Mdt bich co swon tang ctng trong vung bung phia bu
16ng chiu kéo

1,2).
f1 F [ : [ P 1 I : I c 45 - Ban bung: Trén mét khodng céach béng véi budc bu
I I I6ng (hang 4) ho&c khoang céch thuc t& ¢ sdn néu nhé hon
e ¢ < (c6 thé ap dung cho hang lién k& v&i swén B nhw la hang 2
hoac 3).
@ ¢ @ 1 @ I @ @ - Swon clrng: Trén toan bd chiéu rong clia swon cing
a 0,5p 0,5p (Swdn A: hang 1; swon B: hang 2, 3).

P . . e + M6 men ubn:
¢) Mat bich c6 swon tang cing trong viang bung & ca hai

phia kéo, nén M = BL;
Hinh 1. B& tri bu 16ng va sudn ting cirng cho mat bich 2 3)
+ Chiéu day maét bich:
4. Néu khéng théa man, chon mét kiéu lién két khéc 6 = —M S omm
nhidu bu 16ng hon va/hozic duong kinh hoac cép do bén Ion b, (0, 75Fy)
hon, hodc bd sung cac swon ciing, 18p lai cac budc tir 1 (4)
dén 3.

5. Tinh toan chiéu day mét bich can thiét dwa trén diéu
kién b&n udn cda tam.

6. So sanh (rng suét thwc clia phan tl chiu nén véi tring
suat cho phép bang 0, 6Fy .

7. Tinh toan cac kich thwéc mdi han can thiét.

8. Kiém tra chiéu day ban bung & viing nut theo diéu kién
chiu c?t va gia cwdng bang swdn cirng bé sung & gitka nat
néu can thiét, hodc st dung mét ban bung day hon & ving
nut.

3.2. Sw phéan phdi luc kéo trong bu I6ng cho bung, canh va
swon

Lwc kéo trong cac hang bu 16ng duoc E)hén phéi cho ban Hinh 2. Mit dirng nat khung diing lién két mét
canh, ban bung hodc swdn gia cwong. Bé xac dinh cac gia bich : .
tri d6 cAn tuan theo cac gia thiét sau:

+ Xem mét bich nhw cac dam chiu udn va: & & i

- La dam cong xon ngam tai hang bu I6ng va khong co | 9
chuyén vi xoay tai dau tw do. A A 1

- Céac dam c6 cung dé cirng chéng ubn (EI). L

2 . M . A A L]

- Chuyén vi bang nhau tai dau dam. P, P

+ Nhip ctia cac dam (L; -0, 25d, ) , béng khoang cach hang hang
tr trong tdm cla hang bu I6ng dén dwéng trong tam clia cac bu long bu long
phan t& (canh, bung, swon) triv di d, /4. L— M=PL;2 L,— M=P,L,2

Hinh 3 1am ré cho su 1am viéc clia dim v6i cac gia thiét MC: A-A MC:B-B
trén: Hinh 3. So d6 tinh dam céng xon
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Hinh 4. Chiéu rong bi cho cac phan tu

45 60 b

+ [+ +
+ [+ +
L 1315 J_

250

Hinh 5. M3t bang chi tiét lién két mat bich

- Kiém tra (rng suét trong cac b phan do Iuc kéo clia bu
I6ng truyén vao:

2P
o ==—x0,6F,
t;b;
(5)
4. Vi du tinh toan

Theo muc 3.1 thi quy trinh tinh toan mat bich gom nhiéu
buwéc, tuy nhién phan nay tac gia chi trinh bay nhirng phan
khac so v&i TCVN.

Tinh toan chiéu day mat bich trong lién két tai nit khung
v&i cac so liéu sau:

M6 men ubn M = 366 kN.m; luc nén P.= 62 kN; luc cét
V = 67 kN.

Tiét dién co: hy, = 1200 mm; t,, = 8 mm; by= 250 mm; Cot
tp=10 mm;

Lién két Loai |, trworng hop khéng co suwén cieng trong
ban bung. Bu 16ng: 10 chiéc lam twr thép A325N ¢6 d;, = 20
mm (A, = 2,45cm?). Trong d6 c6 6 chiéc trong viing chiu kéo
dwoc bé tri nhw Hinh 5.Swon co chiéu day t,= 10 mm (swon
cling C); Vat liéu thép co cwong do Fy, =34.5 kN/m”.

Buwéc 1: Xac dinh cac déc trwng hinh hoc cda tiét dién
twong duong

+ Xé&c dinh vi tri trong tam tiét dién twong dwong

pé ‘tinh toan chiéu cao truc trung hoa y, chon truc toa do
Xg-Xo ham tai mép ngoai cung clia ban canh nén.

pranty | DEMICRAL oy o | (AMY)
cm cm
Bu léng: Hang 1 |2x2,45=4,9 | 127 622,3
Hang 2 (2x2,45=4,9 (117 573,3
Hang 3 |2x2,45=4,9 | 107 524,3
Bung: 0,8(y-1,0) |0,5(y-1,0)+1|0,4y*-0,4
Canh: 25,00 0,5 12,500
Téng: 0,8y+38,9 0,4y*+1732

S, D Ay 0,4y% +1732

YZZA_ SA T 08y+389

—0,4y% +38,9y-1732=0 - y =33,2cm

+ M6 men quan tinh | cla tiét dién twong dwong
Canh tay dd6n mé men cho tirng phan to:
Bu l6ng, hang 1:y, =127,0 - 33,2 = 93,8 cm
Bu I6ng, hang 2:y, = 117,0 — 33,2 = 83,8 cm
Bu I6ng, hang 3: y3 =107,0-33,2=73,8 cm
Bung: y, = 33,2 - [0,5%(33,2 - 1,0) +1,0] = 16,1 cm
Canh:y5=33,2-0,5=32,7cm

(B qua md men quan tinh déi v&i truc ban than clia bu
I6ng va ban canh).

Canh
Diéntich, A | tay | (A).(d) Iy
cm? don, cm* cm?
dcm

Phan tw

93,8
83,8
73,8
16,1
32,7

431124 |-
34410 |-
26687,6 |-
6677,2 |2225,75
26732,3 |-

Bu 16ng: Hang 14,9
Hang 2 (4,9
Hang 34,9
Bung: 0,8%32,2=25,76

Canh: 25,00

Téng: 65,46 137619,4 |2225,75

M6 men quan tinh cla tiét dien twong 139845,1

duwong I (cm*)

Budc 2: ng suét I&n nhat
P  Mc

o=—+—
A1

M = 290 kN.m; P, = 62 kN.

+ (ng suét kéo I&n nhét trong bu 16ng:
62 N 29000x93,8
65,46 139845,1

O =

=18,5kN/cm?

+ (Fng suét nén 1&n nhét tai thé bién ban canh
62 29000x93,8|
65,46 139845,1 |

=20,4kN/cm’ <F, =0,6F, =20,7kN/cm’

oN =

+ (ng suét cét trong than bu 16ng:
\% 67

f, = =—— =2 73kN/cm?
nA,, 10x2,45

Budc 3: Ung suét cho phép
+ (ng suét kéo cho phép (F,)trong bu l6ng A325:

F, = /30,347 —4,39f2 = \[30,34” —4,39x 2,73’
=29,8kN/cm” >18,5kN/cm?

+ (ng suét cho phép trong ban canh:
F, = 0,6F, = 0,6x34,5

= 20,7kN/em” > 20,4 kN/em® g0
Buwdc 4: Chiéu day mét bich
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+ Lwc tac dung I1én mét bu long
Lwc trong mét bu I6ng & hang 1:
N, = og xA, =18,5x2,45 = 45,33kN

Lwc trong mét bu 16ng & hang 2:
62 29000x 83,8
N, =| - +
65,46

139845,1
Lwc trong mét bu Iébng & hang 3:
62 29000x 73,8
N;=| - +
65,46

139845,1
+ Phan phdi lwc tir mét bu 16ng lén cac phan to
- Phan phéi lwc tir mét bu léng & hang 1
Lwc phan phéi Ién swon cing:
45,33

3
1+ 3,
5,0

Lwc phan phéi Ién ban canh:
45,33

3 =19,4kN
5,5
1+
5,0

- Phan phéi lwc tr mét bu 16ng & hang 2
Lwe phan phéi 1&n ban canh:
40,3

3
I+ 4,5
5,0

Lwc phan phéi 1&én ban bung:
40,3

3
1+ 5,0
4,5

- Phan phéi lwc tr mét bu 16ng & hang 3
Lwc phan phéi 1&n ban bung 1a 35,2 kN (Bé qua sw phan
phoi cho ban canh).

sz,45 = 40,3kN

jx2,45 =35,2kN

=19,4kN

=23,3kN

=17kN

+ M6 men udn tac dung va chidu day mét bich
- Mé men gay udn cho mat bich:

M6 men va chiéu day yéu ciu clia mat bich xac dinh theo
cong thire sau: M =PL; /2

t= ﬂ >12mm

véi L; la khoadng cach tir lwc dén cac phan to

b; chiéu réng phan b cho méi phan tir dang xét dén (xem
Hinh 6):

- Hang bu 16ng 1

M6 men do tai trong tac dung I1én swon: M = 25,9%(5,0cm-
0,5cm)/2 = 58,3 kN.cm;

t= M:O,Wcm b; = 100mm.
0,75%34,5%9,5

45 55 45 100

0 1@%1 % hang 2 (hégnp __'(_jb_'__
A 4 —
re
Q =]
B T B D D
v A \
2 100 Jll45 ] 50 | 50 | 50

Hinh 6. Xac dinh chiéu rdng bi cho cac phan tlr

M6 men do tai trong tdc dung lén ban canh: M
19,4x5,5/2=53,35 kN.cm (do hang bu léng 1) hodc M
23,3%4,5/2=52,43 kN.cm (do hang bu léng 2). Lay M = 53,35
kN.cm va b; = 125mm.

6x38,25

t= [—————=0,97cm
0,75%34,5%9,5

- Hang bu léng 2

M6 men do tai trong tdc dung 1én ban bung:
M=17x4,5/2=38,25 kN.cm.
Khodang céch thyc t& b; = 45 + 50 = 95 mm
t= ﬂ:0’97cm
0,75%34,5x%9,5
- Hang bu I6ng 3
M6 men do tai trong tac dung Ién ban bung:

M=35,2x4,5/2=79,2 kN.cm.
bi = 100 mm la khoang cach gilra cac bu 16ng.

= |2 36em
0,75%x34,5%10 .

Chon mét bich cé chiéu day 20 mm.

Budc 5: Kiém tra (rng suét kéo

ng suét kéo kiém tra theo cong thirc:

25 <0,6F,

t;b;

o =

(ng suét trén swon:
2x25,9

o= =5,5kN /ecm? < 20,7kN / cm?
1,0x9,5

(ng suét trén ban canh:
19,4+23.3

=3,42kN/cm?® < 20,7kN / cm?
12,5x1,0

(ng suét trén ban bung:

a=ﬂ=4,72kN/cm2 <20,7kN / cm?
9,0x0,8

Hoac

o =2332 ¢ giN/em? < 20,7KN / em?
10x0.8

(xem tiép trang 97)
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Tuy nhién, day cling m&i chi la nhing van dung budc dau,
st dung mét sO hinh thire doi véi ing dung Google Drive va
Google Form. Trong th&i gian t&i, cac gidng vién sé tiép tuc

nghién clu d& mé réng hon niva cac tinh nang doi véi ng
dung nay dé nang cao chét lwong gidng day va hoc tap mén
Tw twéng HO Chi Minh./.
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Tinh toan chi tiét lién két mat bich nha cé6ng nghiép nhe...

Lwu y: Phan tich va thiét ké twong tw dwoc thwe hién dbi
v&i md men dwong (canh bén trong chiu kéo).

5. Két luan va kién nghi

Quy trinh tinh toan nay hoi phirc tap va kha “la” so véi
cac gido trinh “Két cdu thép” & Viét Nam.Viéc tinh toan nay
kha dai, phu hop khi co sw hd tre clia bang tinh Excel.

Viéc xac dinh vi tri truc trung héa, kha dai, khéng don
gian nhu & trong céac gido trinh “Két cau thép” hién hanh la
tai trong tdm clia ban canh nén hodc truc clia hang bu I6ng
trong cung phia canh nén.

(tiép theo trang 64)

Bai bép da trinh bay cach tinh toan chiéu daymat bich
cho lién két‘nL’Jt chig md men va lyc doc. Trong pharp vi bai
bao chwa dé cap dén tinh toan cac dwdng han lién két.

~ Trong bai bao nay khi tinh lién két bu Iong chiu cat, kéo
dong thoi va tl’ph cac dac tru”ng hinh hoc cua tiét dién twong
dwong dung tiét dién gidm yéu do ren.

Lam sang té cac van dé vé tinh toan lién két mat bich ma
trong tiéu chuén Viét Nam chwa dé cap dén.

C6 thé van dung cho viéc tinh toan lién két mét bich &
Viét Nam./.
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DPanh gia vé cacyéu té anh huéng dén hién tuong ticmang...

Lam sach bang siéu am

Cac hat chat ban co thé dwoc gidi phong khdi mang bi
bam ban b&i cac séng siéu am trén mdt mét phan cach 16ng-
rén khéng ddng nhat. Hon niva, cac gbc hydroxyl hoat dong
duwoc tao ra khi co chiéu xa siéu am cé thé tAn cong cac chét
bam ban duwoc hdp phu va lam suy gidm cac phan ti cla
chét gay téc, do d6 dan dén viéc kiém soat tdc nghé&n mang.
Phwong phép siéu am co thé dwoc két hop véi cac phuong
phap lam sach khac, tirc la lam sach béng héa chét va rira
nguoc, dé nang cao hiéu qua lam sach.

(tiép theo trang 72)

5. Két Luan

Céng nghé MBR Ia mét cdng nghé cé tinh canh tranh cao
va da dwoc st dung rong rai trong cac linh vye xt ly nwédce
thai va tai ché nwéc thai. Tuy nhién, sw bam ban ctia mang
la mot can tré cho viéc quang ba réng rai cong nghé nay.
Vi vay, nghién ctru v& nguyén nhan, co ché, cac yéu té anh
hwéng va kiém soat hién twong tdc mang cé tdm quan trong
sbng con ddi véi cong nghé nay./.
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