ON PINH CUA COT THEP TRONG KHUNG NHA CONG NGHIEP MAI NHE
MOQT TANG, MQT NHIP CO CAU TRUC
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Bai bao giai quyét bai toan tinh toan 6n dinh cua cot thép trong khung nha cong nghiép mai nhe,
mot ting, mot nhip c6 cau tryc. Ly thuyét tinh todn cho loai c4u kién nay hién chua dwoc dé cap
dén trong tiéu chudn Viét Nam va cac tai liéu chuyén nganh trong nudc. Téac gia da ding phuwong
phép giai tich dé thiét 1ap phuong trinh 6n dinh, sau d6 dung phan mém toan hoc Mathematica dé
giai phuong trinh. Két qua thu duoc 1a db thi va cac bang tra hé s6 chiéu dai tinh toan tir d6 co thé

d& dang thyc hanh trong thiét ké
Tu khoa: on dinh; cot thép; nha cong nghiép.

TINH TOAN ON DINH CUA COT THEP
TRONG NHA CONG NGHIEP MAI NHE
MOT TANG, MOT NHIP THEO MOT SO
TAI LIEU

On dinh 12 mot khai niém thuong hay gip
trong linh vuc khoa hoc xay dung, khi bi mét
on dinh bién dang cta cong trinh ting 1én dot
bién 1am cho cong trinh bi sup d hoan toan,
gdy thiét hai 16n vé nguoi va tai san. Vi vay
tinh toan 6n dinh cong trinh da co lich sir phat
trién tuong ddi lau trén thé gigi. Tuy nhién tai
Viét Nam do hdu qua cia chién tranh va la
nudc mdi bude vao cong nghi€p hoa nén cac
cong trinh nghién ctru vé linh vuc nay con
han ché [5].

Theo tiéu chudn Viét Nam khi tinh toan 6n
dinh cta cdt bac thuong dugc dua vé 4 dang
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so do sau[1];[3]:
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Hinh 1. Cac so db tinh 6n dinh cta cot theo
TCVN375-2005

So d6 (a): Khung mot nhip lién két khép
v6i vi kéo, khi mat on dinh c6 kha nang mat

*Tel:

on dinh dong thoi ca hai cot, vi vdy c¢6 kha
nang xét nhu cot mot dau ngam mot dau tu do
So d6 (b): Khung mét nhip lién két cimg &
dau trén, khi mat on dinh ciing c6 kha ning
dong thoi mét on dinh ca hai cot. Truong hop
nay coi cdt nhu mot dau ngam, mot dau ngam
truot.

So d0 (c): Khung hai nhip tré 1én, lién két
khop & dau trén, khi mat on dinh chi co thé
mat 6n dinh riéng 1é timg cot. Liic ndy c6 thé
coi cot 1a lién két mot ddu ngam, mot dau
khép cb dinh.

So do (d): Khung hai nhip tr¢ 1én, lién két
ctmg & trén, khi mat on dinh ciing chi mét 6n
dinh ting cot. So dd tinh c6 thé coi cot hai
dau lién két ngam

Nhéan xét: Viéc ap dung cac so dd trén vao
tinh toan cdt trong khung nha céng nghiép
mai nhe mot tﬁng mot nhip cod cau truc la
khong chinh xac. Nguoi thiét ké thuong phai
chon so dd (a) dé tinh toan gan ding. Két qua
nhéan duogc qua thién vé an toan.

Tinh toan theo tai liéu cua Hoa Ky [2];[4]:
Mot sO tac gia Viét Nam d€ xuat cach tinh
duq trén On dinh cua cot vat, cho phép tinh
chi€u dai tinh toan cua cft theo cong thurc
|, = u.H theo tai liéu cua Hoa Ky bang cach
tra dd thi dé xac dinh chiéu dai tinh toan u
b.I,

H.I,

phu thudc tham sb: G, =
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Nhan xét: Bé ap dung tinh toan cho cdt trong
nha c6 ciu truc can phai co diéu kién 1a tiét
dién cot trén va cot dudi bang nhau, do doc
cot khi d6 duoc coi bang khong, coi tai trong
clu truc va tai trong mai tac dung tai cung
mot diém 13 vi tri lién két giira cot va mai.
Nhu vay s& lam tang chiéu dai tinh toan ctia
Ot so v6i thue té.

IL.Thiét 1Ap mé hinh tinh toan.

D' D

Hinh 2. Khung bi mat 6n dinh dang phan ximg
Céc thong sb da biét:
b6 cung mai Ely da biét, do cing phén cot
trén Ely, d6 cting phan c6t dudi El,
Kich thudc: d6 rong mai B, chiéu cao phﬁn
cot trén Hy; chiéu cao ph?m cot dudi Hy
Vén @& can giai quyét 1a xac dinh luc téi han
P1 va P, véi ti s6 Py/P, dd biét.
Gia thiét khi mét 6n dinh ca hai cot s& mét 6n
dinh ddng thoi, do d6 c6 hai dang mat 6n dinh
trong nha 1a mét 6n dinh dang phan xtng va
mat 6n dinh dang dbi ximg. D& thdy dang mat
6n dinh phan xtmg xut hién sém hon vi ning
lwong can thiét dé gdy mit 6n dinh nho hon.
Tach riéng timg cot ra khoi khung so do tinh
toan on dinh cuia ¢4t nhu sau[5]:

Hinh 3. So db tinh 6n dinh cua cot

Thiét 1ap phuong trinh vi phan duong dan hoi
cho tirng doan cdt AB va BC

. 30,1
V(@) + d2yy(2) = oy, + 22A0
1,B
1)
. P.y,+P.y, 3
Vi (2) + a2y, (2) = yAEIZ Yo , T)ABO
)

Tién hanh tim nghiém cia (1),(2) sau d6 gan
diéu kién bién tai cac diém A,B,C duogc
phuong trinh 6n dinh:

4 tanv, tan(ky, )_3io(tan(kv1)] —3i°(mnv1j—1: 0

I2 I,

Trong do:

i

Pl+P2:a2E|2, P =aEl;; v, =a,H,

i S
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Phuong trinh (3) tr¢ thanh:
18 v, tan(kv, ) — 3a£tan(kvl)j - Sb(tanvlj -1=0
kb kv,

1 Vl
C “)
Dung phan mém mathematica giai (4) ta thiét
lap dugc mdi quan hé giita cac dai luong
a,b,kv
Luc téi han P tinh theo cong thire:

. _ViEl, _ 7Bl

HZ 2
l (ﬂ.Hlj
Vl

Cac truong hop dac biét: i
Truong hop P, = 0 phuong trinh on dinh
nhu sau:

i Ltanv, tan(ky,)-3 !o[tan(kvl)]_?)lo[tanvlj_l_o

(6)

®)

Trong do:

gt

""H,? H,° B
Trudng hop Py = 0 phuong trinh én dinh nhu
Sau:
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(3d +1)v, cosv, +3desinv, =0 Bai toan 6n dinh cta cot bac co mot dau lién

@) két ngam, mot dau lién két ngam trugt chua

Trong do: dugc dé cap dén trong cac giao trinh két cu
B _ d va H, _ e thép, trong tiéu chuan két ciu thép TCXDVN

Iy H, 338 — 2005 vi vay day co thé 1a tai liéu tham

khao trong tinh toan 6n dinh cot thép cho sinh

Vi pham vi c6 gidi han cua bai bao nén tac .
vién va k¥ su nganh xay dung.

gia chi co thé dua 1én db thi cta truong hop
dac biét tng vdi P; = 0 nhu sau:
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SUMMARY
CALCULATING STABILITY OF STEEL COLUMN IN FRAME OF LIGHT ROOF -
INDUSTRIAL HOUSE WITH ONE FLOOR, ONE SPAN HAVING CRANE BRIDGE

Tran Khai Hoan”

Thai Nguyen University of Technology

This paper presents Calculating stability of steel column in frame of light roof- industrial Building with one floor,
one span having crane bridge. At current, Viet Nam standard and domestic document haven’t had guidance about
calculating this building components. Using analytical method combining with using mathematic software to solve
the mathematic equations with the known parameters. The results are tables and graphics which may be used easily
for practical design.

Key words: stability; steel column; industrial Building.
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