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PHUONG PHAP XAC PINH KHA NANG CHIU NEN — UON DANH NGHIiA

CUA COT TIET DIEN THAY POI THEO TIEU CHUAN AISC

Pham Vin Thuyét!
"Triwong Pai hoc Lam nghiép

TOM TAT

Nghién ctru xdy dung phuong phap tinh toan kha nang chiu nén danh nghia va kha ning chiu u6n danh nghia ctia
cot tiét dién chir H thay ddi véi bung ddc hoac khong déc trong khung thép mot té‘mg, mdt nhip theo tiéu chuén
AISC (American Institute of Steel Construction). Viéc tinh toan kha nang chiu nén udn danh nghia cua cot tiét
dién thay d6i 1a rat can thiét vi day chinh 1a nhitng kha ning lam viéc chu yéu cuia cot thép trong cong trinh xay
dung thyc té. Thong qua phuong phap nghién ctru dé dua ra phuong phép tinh toan vé kha ning chay déo cua
canh nén, mét 6n dinh do xodn bén, mét dn dinh cuc bd cia canh nén, chay déo cua canh kéo. Pay 1a co sd tinh
toan phuc vu cho cho qua trinh thiét ké, thi cong cong trinh sir dung cot thép co tiét dién thay dbi dam bao yéu
cau kinh té va ky thuat. Vi nhitng phan tich trén thi bai bdo nay gidi thiéu vé ly thuyét tinh toan kha ning chiu
nén — udn danh nghia cta cot tiét dién thay doi theo tidu chuan AISC. Qua d6 rit ra két luan vé phuong phap tinh

toan dé ap dung trong thuc té.

Tir khéa: AISC, chiu nén danh nghia, chiu udn danh nghia, mit én dinh cuc bé.

1. DAT VAN DE

Trong thoi gian gan day khung thép nhe tiét
dién dac chir [, H t6 hop han véi két ciu bao che
dugc st dung rat rong rai trong cac cong trinh
xay dung dan dung va cong nghiép ¢ trong nudc
va trén thé gidi. Pho bién nhat cho két cdu chiu
luc chinh ctia nha 1a cac khung ngang mét nhip,
¢6 chiu cao tiét dién thay do6i tuyén tinh doc
chiéu dai chu kién thanh dang vat.

Cac céu kién khi lam viéc thuc te thi trong
mdi cdu kién chi c6 mot hodc mot s it céc tiét
dién chiu noi lyc 16n nhat, néu giir nguyén cac
kich thudc nay de ché tao cho moi tiét dién trén
toan chiéu dai cdu kién thi s& giy lang phi. Vi
vy, nham tiét kiém vat liéu thép thi nén giam
kich thudc tiét dién tai vi tri c6 noi lyc nho hon
dé phu hop véi biéu dd ndi luc. Viée thay d6i
tiét dién cau kién thi tiét kiém duoc kim loai
nhung s& lam ting chi phi ché tao, nén né chi co
hiéu qua kinh t& d6i véi nhing ciu kién 16n va
ché tao nhiéu.

Hién nay Vlet Nam chua c6 tiéu chuan quy
dinh cy thé vé viéc tinh toan cot thép co tiét dién
thay ddi. Diéu nay doi hoi phai c6 nhitng nghién
ctru, khao sat dé danh gia hiéu qua cua viéc ap
dung phuong phap tinh toan cdt thép co tiét dién
thay d6i theo tiéu chuan nudc ngoai phu hop véi
diéu kién trong nudc. Do d6 ma viéc tim hiéu
tiéu chuan AISC dé xay dung phuong phép tinh
toan kha niang chiu nén — udn danh nghia cta
cot thép co tiét dién thay ddi 1a can thiét.

2. PHUONG PHAP NGHIEN CUU
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2.1. N¢i dung nghién ciru

Noi dung nghién ciru bao gdm viéc tinh toan
kha nang chiu nén danh nghia va kha nang chiu
udn danh nghia cta cot tiét dién chit H thay ddi
voi bung dac hoac khong dac trong khung thép
mot tﬁng, mot nhip theo tiéu chuén AISC.
2.2. Phwong phap nghién ctru

Nghién ctru sir dung phuong phap 1y thuyét
bang cach sir dung cac kién thirc da dugc dao
tao, nghién ctru dé tinh toan va phén tich cac noi
dung nghién ctu. Bén canh d6 c6 st dung
phuong phap ké thira qua viéc tham khao céc tai
liéu va cac két qua nghién ctru da co trong nudc
ciing nhu ngoai nudc dé xay dung co so 1y luan,
tor d6 xac dinh muc tiéu, ndi dung, phuong phap
va phuong an nghién ctru. Két qua nghién ctru
la phuong phap tinh toan kha nang chiu nén —
u6n danh nghia ctia cot thép co tiét dién thay doi
theo tiéu chuan AISC.
3. KET QUA VA THAO LUAN
3.1. Lwa chon so bd kich thuée tiét dién cot
(Trén Thi Thén, 2014; Pham Vin Thuyét, 2016)

Kich thudce tiét dién cét:

- Chon mit cét cdt c6 tiét dién chir I td hop

han.

- Xac dinh cac kich thudce tiét dién cot theo

yéu cau cdu tao:

+ Xac dinh chiéu cao ban bung:

11
—+— L 1
(30 40) M

Trong d6: L — chiéu dai nhip khung ngang, cm.
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+ Chi‘éu rong ban canh: b= (18 + 30) cm
+Chiéu day ban bung:

100 150

[ = d.b’ B h.b N h.t} @)
12 12 12
- Ban kinh quan tinh d6i1 voi truc x-x:

+ Chidu day bén canh: tr=ty + (0,2 + 0,6) cm. L=y )
% Bic trung hinh hoc tiét dign cot. - Ban kinh quan tinh d6i vé&i truc y-y:
- Dién tich tiét dién: A = h.tw + 2.brtr (cm?) q He ¥y
- M6 men quan tinh doi véi truc x-x: i = I_y ©)
[ - b,.d’ 3 b,.h’ N t..h’ 3) Y A
12 12 12 - M6 men tinh dbi véi truc x-x:
- M6 men quan tinh d6i véi truc y-y: S = E.tw.h N bf.tf.ﬂ )
2 4 2
d
T hO T
X
y y
b,| -~ | """y 4 |
f + i
\ tw
| I X | I
{ h=h¢ f
Hinh 1. Minh hoea cic kich thuéc tiét dién cdt
a) b)
l Pr M
N
h|dn hld’n
—_ I I_
I_IM None
Hinh 2. Minh hoa céc ky hiéu néi luc trong cot
a) Cot chiu nén; b) Cot chiu mémen (udn)
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3.2. Xac dinh kha nang chiu nén danh nghia
cua cot (AISC, 2005)
3.2.1. Xac dinh P.x (Richard C. Kaehler et al.,
2011; Pham Vin Thuyét, 2016)

Vi cdu kién xét 6 tiét dién vat véi mit phang
khong dbi; P; (kN)

+ Tai chan cot, chiéu cao tiét dién chan cot
1a: he (cm) va mémen quén tinh 13: Ixnne (cm®)

+ Tai dinh cot dudi, chiéu cao tiét dién dinh
6t 1a: hg (in.) xa mdmen quan tinh 1a: Iy jon (cm*)

Tinh momen quén tinh I tai vi tri cach chan
cOt mdt khoang x, voi:

1 1
X X
P S 4 4 1R ) S— ]
I I
xi xi
| |

Hinh 3. Minh hoa cic ky hiéu cho ¢t dé xac dinh hé s6 chiéu dai tinh toan

Ty s0 chiéu cao cua tiét di¢n tai mat cat 2-2

va mat cat 1-1:

_(d, -4,

Y (8)

. b, .1
Hé s0 hiu chinh: G, =——° 9)
L1

Tu gia tri y va Gr ta tra dd thi hinh 4, ta xéac

dinh dugc hé s6 chiéu dai tinh toan 1a: K,.

0.5

0.4 P TR TR N (50 TR 3 2 8
0

(=l
|mo

—

ol i Lalald

0.5 1 85 2

o E

1020 50 o0

Gr

Hinh 4. Biéu do tra hé s6 chiéu dai tinh toan K,

Tir d6 ta c6 khoang cach x tinh tir mit cat

1-1 la:

I , 0,0732
x = 0,5. L.( X'“h") (10)

Ix,léfn

+ Chiéu cao ban bung:

h, th+1§-(hd—hc) (11)
1

5 ,
Vaytaco: P _mE.L

* (K,Ly (12)
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Vi I’ 1a momen quan tinh cua tiét dién tai
Vi tri X.
3.2.2. Tinh Fy1 , ting suit gioi han danh nghia,
b6 qua inh huong ciia phan tir manh (Richard
C. Kaehler et al., 2011)
Kiém tra phé‘m tor dudi tac dung cua lyc doc, vi
tri c6 ty s6 ung sudt 1on nhét tai mat cat 1-1:

Ag=2.tr. b+ twh (13)
F = Pe (14)
A
g
F
Dodo: E, = {0 658FJ F (15)
1,
——a | Vb,
b

Tinh toan hé sb vé kha nang 6n dinh danh
nghia yn1, st dung tng suat yéu cau fimax tai vi
tri ma trong d6 Fn1 dugc tinh nhu sau:

Duya vao phuong phép thiét ké theo hé s6 tai
trong va hé s6 d6 bén LRFD (Load and
Resistance Factor Design) ta co:

P
f = 16
rmax Ag ( )
F 1
= n 17
,Ynl f ( )

3.2.3. Dién tich hitu hi¢u (Tran Thi Thén,
2014; Pham Vin Thuyét, 2016)

ty h ty
a L a
[
R
SIS T
L

Hinh 5. Minh hoa cac ky hiéu kich thuéc tiét dién cot
1 — Chiéu dai chiu nén hiéu dung ciia ban bung; 2 — Ban canh nén

- Bé€ rong hiru hi¢u cua ban bung:

he = h néu: (18)

£< 1,4\/E
t,, f

0,34

h, =192t |5 1=
£ (h/ty)

- Dién tich tiét dién hiru hiéu:

Ae = 2.tf . bt + tw.he (20)
- Dién tich tiét dién nguyén:
Ag=2.t. b+ tw.h (21)

Q. =1,415- 065

% néu: >1,17.

. (bjz n Fy
y: t

- H¢ s6 giam kha nang chiu nén cua bung manh:

Q, =
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\/E} <h, néu:
f

3.2.4. Hé sé giam khd nang chiu lywc (Richard

u: 0,64.

(19)

horaft
t, f

C. Kaehler et al., 2011; Trin Thi Thén, 2014)
- Hé s6 giam kha ning chiu nén ctia canh manh:

Qs=1 néu: E<O 64. Ek (22)
Fy
<1,17. / (23)
(24)
AC
Q, = A (25)
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3.2.5. Kiém tra dé ménh ciia cét (Richard C.
Kaehler et al., 2011; Tran Thi Thon, 2014)

- Khi (Ej <4,71. £
r E,

(hoac Fe > 0,44.Fy) thi ta co:
F

E, =| 0,658" |.F, (26)

- Khi (EJ >4,71. /E
r F
m y
(hodc Fe < 0,44.Fy) thi ta co:
F,, =0,877.F, (27)

KL AL a2
(—) — dd manh cua cot tiét dién to hop
r m

duoc hiéu chinh ;

KL A AL LA
(—j — d6 manh cuda cot tiét dién to hop
' Jo
lam viéc nhu mot thé théng nhat theo phuong
mat 6n dinh dang xét.

O tiét dién chit H t6 hop han ¢6 canh va bung
han lién tuc, ta co:

(.- (%)
()L e

Véi: (&j — d6 manh cta cot lay ddi véi
r X
truc x-x;
Kx —hé s6 chiéu dai tinh toan dbi véi truc x;
Lx — chiéu dai cua cot dbi véi truc x;
rx — ban kinh quan tinh ddi véi truc x;

KL N Y S SR
(— — d6 manh cua cdt lay doi voi truc y-
r
y

y; r 1 r

Ky — h¢ so chiéu dai tinh toan doi véi truc y;

Ly — chiéu dai cta cot doi voi truc y;

1y — ban kinh quan tinh doi véi truc y;

F. - Gng suét t&i han dan hoi:

2
E.C 1
F,=| === 1 GJ |, (29)
(K,.L) L +1,
Véi:
Cw — hang s6 vénh, véi tiét dién chir I, hang
, s h}
s0 Cwco thelay: C, = y4 (30)

ho — khoang céch trong tdm hai canh;

G — modun bién dang cit, G = 0,81.10*
(kN/cm?);

E — modun bién dang dan hdi, E =
2,1.10* (kN/cm?);

J — moémen quan tinh x0dn, voi tiét dién

3
o D b.t 31)

3

K. —hé s6 chiéu dai tinh toan d6i véi mat
6n dinh xodn, K, = 1.
3.2.6. Khd nding chiu nén danh nghia doi véi
ciu ki¢n chiv H t6 hop c6 tiét dign dic hodic
khong ddac (Richard C. Kaehler et al., 2011;
Tran Thi Thén, 2014)

Pro=Fc. Ag (32)

Trong do:

Fer — g suét t6i han, kN/cm?;

A — dién tich tiét dién nguyén ctia cAu kién, cm?.
3.3. Xac dinh kha ning chiu uén danh nghia
ciia tiét dién chir H véi bung diic hoic khong
dac (AISC, 2005)

3.3.1. Chay déo cua canh nén (Richard C.
Kaehler et al., 2011; Trén Thi Thén, 2014)
- Kha ning chiu uén danh nghia:

chir I lay:

M = Rpe . Mye (33)
Véi:
Myc — m6 men chdy déo cua canh nén theo
truc x: My = Fy . Sk (34)
Fy — giéi han chay t6i thiéu ciia loai thép
dugc dung;

Sxc — momen tinh tiét dién dan hdi xét theo
canh nén, léy dbi voi truc x; Ta dung cAu kién
chir H ¢6 hai tryc dbi ximg, do do:

Sxe = Sxt = Sx (35)

Rpec —hé s6 déo cua bung;

Kh‘x—hc A lay:R My 36
LA =—5>0h,, lay: pc—Myc (36)

W
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R =[ P —{—p —1]{
P M M '
yc ye

Voi:
M, — mdmen udn déo, kN.cm:
Mp=Zx.Fy<1,6 . Myc=1,6.Fy. Sk
Zx — mo6 dun déo léy ddi voi truc x;
Pbi véi tiét dién chir H 1ay:
Z=(1,1 +1,18) Sk
O day ta str dung: Zx = 1,1 . Sx=1,1 . Sx
A —d06 manh cta ban bung: A =hc/ tw
he, tw — chiéu cao, bé day cta ban bung;
Apw = Ap — d0 manh gidi han cua ban bung dac

Aow =1, =3,76.[E/E,

Arw = A — d0 manh gidi han cua ban bung dac

chiu uon:

A—A M
Ll H <P (37)
™w o 7\‘pw Myc
chiuuén: A, =A, =57.,/E/ E,

Kha nang chiu udn danh nghia theo trang thai
gidi han vé chay déo cua canh nén:

Mn = Rpc . Myc
3.3.2. Mit on dinh do xodn bén (Richard C.
Kaehler et al., 2011)

Kiém tra chiéu dai khong giang cua cot:

- Khi Ly < L,: khong céan tinh dén trang thai
v& mat 6n dinh do xo0én bén;

- Khi L, < Ly < Lz kha niang chiu udn
danh nghia la:

I-’b_Lp

M, =G, . Rpc.Myc(Rpc.MycFL.ch).(L = j <R,.M, (38)

Khi L, > L;: kha nang chiu uén danh nghia
la:

r p

M = Fer. Sxe < Rpc . My (39)
Fer — tmg suat toi han, kN/cm?;

F. =

Ccr

(Lb/rt)

J —momen quan tinh do xodn, in%;

‘ I
Véi ¥ <0,23 thi: J=0
y

b, t— canh 16n, canh nho cta cac tim phﬁn
tir thudc tiét dién chit H;

Iyc, Iy — m6 men quén tinh ctia canh nén,
cua tiét dién 1dy d6i véi truc y, cm*;

Fp — Ung suét tinh toan dung trong tinh
kha ning chiu ubn, kN/cm?

S
Véi S—Xt20,7thi:FL=0,7.Fy (41)

XC

S
Véi S—Xt < 0,7 thi:

XC

2
SomE 0078
ch‘hO

(L, /1)’ (40)

Sxt

F, = . Fy ZO,S.Fy (42)
XC
Ly — chiéu dai giang ctia cu kién chiu udn, nghia
1a khoang cach hai diém gidng ctia canh nén, cm;
L, — chiéu dai khong gidng gii han, ding
cho trang thai giéi han vé chay déo;

E
L =1Llr. |[— 43
p t ,ny (43)

Véi: 1. — ban kinh quan tinh hiru hiéu khi tiét
dién méat 6n dinh do xo&n bén;

by

— C

I, =
\/12.(1+3Wj
6

(44)
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h

c
bfc . tfc

bfe, tie — bé rong, bé day cua canh nén, cm;

.t

W

Trong do: a

w

L: — chiéu dai khong giang gidi han, dung
cho trang thai gidéi han vé mat 6n dinh ngoai
vung dan hoi do xoan bén.

]
S,..h

c*

L,=195.1, E
Fy 0
V6i: ho — khodng céch trong tam hai canh, cm.
33.3 Mit én dinh cuc bé cia cinh nén
(Richard C. Kaehler et al., 2011; Poan Dinh
Kién, 2010)
- Béi vai tiét dién co canh dic, trang thai gidi

M, =| Ry .M, —(R, .M,

Poi véi tiet dién c6 canh manh: kha
ndng chiu udn danh nghia la:

2
L1+ ,[1+6,67. E.M
F ]

(45)

han ctia canh nén bi mat 6n dinh cuc bo 1a khong
can xét dén;

- Béi véi tiét dién co canh khong dic: kha
nang chiu uén danh nghia 1a:

A=Ay

7\‘f_7\’pf

V6i: Myt — momen déo cia canh kéo, udon
quanh truc x, kN.cm:

~F..S,)- (46)

0,9.E.k,.S,, My =Fy . S (49)
M, = 3 (47) Sxt s Sxc — mOmen tinh tiét dién dan hoi cua
A
canh nén, canh kéo 1ay déi véi truc x, cm?;
kK = 4 v 035 <k <0.76 Ryt — hé s6 déo cua bung, tmg véi trang thai
¢ . h/ t, T gidi han cua canh kéo chay déo.
A= b/ 2t VGi: bre, tr — bé rong, bé day Trong dé:
cua canh nén, cm; +Véi: L= & < ;\‘pw
Apf = Ap — d0 manh gidi han cua canh dac; ty
At = A —d0 manh gidi han cua canh khong dac. M
3.3.4. Chdy déo cua canh kéo (Richard C. ta co: Rpt =—F (50)
Kaehler et al., 2011; Poan Dinh Kién, 2010) My,
Khi Sxi > Sc: trang thai gidi han cua canh nén . h, )
chay déo khong can xét; +VoiA = T > Ay taco:
Khi Sx < Sxc: kha nang chiu uén danh nghia v
12‘1: Mn = Rpt . My (48)
R = M, B M, 1 A=A <Mp 51)
PIM, (M A=Ay )| M
yt yt ™w pw yt

Trong d6: M, — md men ubn déo, kN.cm;
Mp=Zx.Fy<1,6 . Myc=1,6.Fy. Sk
A = h¢/tyw — d0 manh ctia ban bung;
Apw = Ap — d0 manh gidi han cia ban bung dac ;
Aw = A — d0 manh gidi han ctia ban bung
khong dac.
4. KET LUAN
Viéc xay dung phuong phap tinh toan kha
nang chiu nén — uén danh nghia cta cot thép co
tiét dién thay doi 1a can thiét khi tinh toan, thiét ké

138

cot thép co tiét dién vat trong cac loai cong trinh
xdy dung trén thyc té hién nay. Két qua nghién
ctu da dua ra dugc phuong phép tinh toan kha
ning chiu nén — uén danh nghia cta cot thép co
tiét dién thay ddi theo tiéu chuan AISC. Tuy nhién
phén tinh toan trén ddy chi xét dén phuong phap
tinh toan kha nang chiu nén danh nghia va kha
ning chiu uén danh nghia caa cot tiét dién thay
ddi véi bung dac hodc khong dac ma chua xét dén
trudng hop tiét dién c6 bung méanh.
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Phuong phép tinh toan kha nang chiu nén —
udn danh nghia ctia cot thép co tiét dién thay ddi
theo tiéu chuan AISC c6 thé ap dung d6i v6i cot
thép c6 tiét dién thay ddi trong cong trinh xay
dung tai Viét Nam voi yéu cAu st dung mot sb
cong thie tinh toan tai trong chuyén doi tir hé
US sang hé SI va bang tra véan toc gi6 cling nhur
su chuyén doi chu ky lap cia tai trong gi6 phu
hop véi diéu kién Viét Nam.
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THE CALCULATION METHOD OF NOMINAL COMPRESSIVE
AND FLEXURAL STRENGTH FOR WEB-TAPERED COLUMNS
ACCORDING TO AISC STANDARDS

Pham Van Thuyet!
"Vietnam National University of Forestry

SUMMARY

Research on the construction of the calculation method of nominal compressive and flexural strength of the H-
shaped web-tapered columns with compact or non-compact sections in a single-story, one-span steel frame
according to AISC standards (American Institute of Steel Construction). It is necessary to calculate the nominal
compressive and flexural strength of web-tapered columns because these are the main working strength of steel
columns in actual constructions. Through the research method to give the calculation method of the compression
flange yielding, the lateral torsional buckling, the compression flange local buckling, the tensile flange yielding.
These are the basis of calculation for the design and construction process of actual constructions using web-
tapered steel columns to ensure economic and technical requirements. Base on the above analysis, this paper
introduces the calculation theory of nominal compressive and flexural strength of web-tapered columns according
to AISC standards. Thereby drawing conclusions about calculation method to apply in practice.

Keywords: AISC, local buckling, nominal compressive strength, nominal flexural strength.
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