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NGHIEN CUU XAC PINH SUC CHIU NEN VA MOMENT CHIU qéN
GIOI HAN CUA CHAN COT THEP DUNG DIEN TICH HUU HIEU

Bui Phudc Hao'*

REASERCH ON DETERMINATION FOR THE LIMITED COMPRESSIVE STRENGTH
AND BENDING MOMENT OF THE STEEL COLUMN BASE
USING EFFECTIVE AREA PANDEMIC

Bui Phuoc Hao'*

Tém tat — Trong thiét ké chdn cét thép, théng
s0 sitc chiu nén gidi han Ngg va moment chiu uén
gidi han Mgy la mét trong nhitng diéu kién khong
ché can dwgc quan tam ding miic, néu khong sé
gdy phd hoai khéi méng bé tong dudi chén cot.
Muc tiéu cia bai bdo la dung phuong phdp dién
tich hitu hiéu trong tiéu chudn Eurocode 3 dé
xdc dinh Ngy va Mgy ciia chdn cot thép, sau do
thice hién tinh todn bang sé dé’ kiém tra két qud
tinh todn. Két qud cho thdy rang Ngy va Mgy ciia
chdn cot thép phdi chiu c6 xu hudng ting dan khi
tang ddn chiéu day bdn dé va mdc khéi mong bé
tong. Khi do, iing véi tieng chiéu day bdn dé (tie
t =18 mm dén t = 36 mm) va ting mdc bé tong
(tir C16/20 dén C50/60) sé cho két qud twong iing
Vdi titng Ngg va Mgg. Tuy nhién, diéu luu ¥ la khd
ndng chiu luc nén va moment chiu uon ciia chdn
cOt sé bi gidi han, khong thé ting mdi, chdng
han khong thé vuot qua khd néng chiu luc nén
Npira =1596 kN va do bén chiu udn gidi han
My ra=131,3 kN.m cua khoi mong bé tong dudi
chdn cot. Bai viét khuyén nghi st dung két qud
ciia nghién citu nay déi véi viéc chon chiéu day
bdn dé va mdc ciia khoi mong bé tong mét cdch
hiéu qud, chinh xdc va kinh té nhdt.
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Abstract — In the design of steel column base,
parameters of limited compressive strength Ny
and limited bending moment My, are the control
conditions that need to be paid due attention,
otherwise it will damage the concrete foundation
block at the foot of the column. The objective of
the article is to use the effective area method in
Eurocode 3 standard to determine Ngy; and Mg,
of the steel column base, then perform numerical
calculations to check the calculation results. The
results show that the Ngqy and Mg, of the steel
column base tends to increase when increasing
the thickness of the base plate and the grade
of the concrete foundation block. Then, corre-
sponding to each thickness of the base plate (from
t=18 mm to t=36 mm) and each concrete grade
(from C16/20 to C50/60) will give corresponding
results for each Ngg; and Mpgy. However, it is
important to note that the compressive capacity
and bending moment of the column base will be
limited, can not increase forever, for example, can
not overcome the compressive strength Ny, rq =
1596 kN and the limit bending strength My pq=
131.3 kN.m of the concrete foundation block at
the base of the column. The article recommends
using the results of this study to choose the
thickness of the base plate and the grade of the
concrete foundation block in the most effective,
accurate and economical way.
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I. MO DPAU

Trong két cAu thép, cau kién cot thép dudc tao
thanh tir cdc thanh thép lién két v6i ban dé tai
chan cot thong qua ban mit bich, dit 1én khbi
moéng bé tong dudc st dung rat phd bién & cic
cong trinh dan dung va cong nghi€p. Chan cot
thép dudc thiét ké v6i nhiéu quan diém khac nhau
va cliing huéng dén muc tiéu don gian héa tinh
toan, phan anh sy lam viéc cua cdt thép sat véi
thuc té.

Hién nay, nhiéu qubc gia trén thé gi6i da dua
ra céc tiéu chudn, quy pham thiét ké vé lién két
chan cot thép nhu AISC (Mi), JIS (Nhat Ban),
AS (Uc), BS (Anh), SP (N ga), Eurocode 3 (Lién
minh chau Au). Trong d6, viéc tinh toan cic ciu
kién thép noéi chung va chan cdt thép noi ri€ng
tai Viét Nam theo tiéu chuin hién hanh 12 TCVN
5575-2012 [1].

Mot s6 quan diém thiét ké chan cot thép chiu
nén ding tam theo tiéu chuin Viét Nam va cac
nude cho riang: (i) tng suit dudi ban dé phan b
dan hoi tuyén tinh, (ii) chAp nhidn méng bé tong
chiy déo va phan phdi lai Ung suét tuong tu nhu
tiét dién bé tong cdt thép. Tuy nhién, ban dé chan
cot luén c6 dd mém cao do bé day han ché. Do
d6, néu thiét ké theo phuong phap trén thudng c6
két qua chiéu day ban dé 16n, nhu viy sé giy ra
viéc lang phi, 4nh hudng dén chi phi xay dung
cong trinh. Bén canh d6, do phan tiét dién chan
cot thép tiép xudc véi ban dé rat nhd din dén tng
suét phan bd ngay dudi ban dé thudng phan bd
khong déu va bi gidi han trong mot ving nhét
dinh xung quanh tiét dién cot nén khong dam
b4o céc yéu cau thiét k& dit ra. Mit khéc, trong
thiét ké chan cot thép, thong sb stic chiu nén va
moment chiu udn giéi han 12 mot trong nhiing
diéu kién khéng ché can dugc ngudi thiét ké quan
tam ding mic dé€ gidp ho phan tich két ciu dat
hiéu qua cao nhit.

Trong nhitng nim gan day, mot s6 nghién ctiu
trén thé gidi dugc thyc hién nham tim ra phuong
phdp phu hop trong cong tic thiét ké chan cot
thép. Nghién ciiu vé phuong phap thiét ké chan
cOt thép chiu do 1éch tdm 16n cta Victoria-Elena
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RoSca et al. nam 2013 [2] cho thﬁy do bén cta
bé tong chiu nén phu thudc vao vt liéu ché tao
ban dé, trang thai ctia 16p vita va trang thai ting
suit phiic tap trong viung tiép xic giita ban dé
va b€ tong. Mot nghién ciu khac cia Wald et al.
nim 2008 [3] dua ra du dodn ring: thanh phan
lién két, stic chiu nén gidi han va do ciing ctia
lién két tai chan cot thép v6i ban dé phu thudc
vao phuong phap md phdng lién két giita chan
cot thép va ban dé.

Trong bai bdo nay, tdc gia st dung phuong
phdp dién tich hitu hiéu quy dinh trong tiéu chuin
theo Eurocode 3 d€ phan tich 4nh hudng cida
chiéu day ban dé va mac bé tong khbi mong dén
cdc thong sb siic chiu nén gigi han, moment chiu
udn gidi han trong thiét ké chan cot thép chiu
nén ding tim, chiu nén — udn dong thdi. Qua
d6, nghién cifu nay gép phan cung cip cai nhin
tong quat dé thiét ké chan cot thép hiéu qua nhit,
t6i vu nhat.

PHUONG PHAP NGHIEN cUU
VA CO SO TINH TOAN

D€ tinh toan x4c dinh stic chiu nén v moment
chiu udn gidi han ctia chan cot thép, ching ta st
dung phuong phédp dién tich hitu hiéu quy dinh
trong Eurocode 3.

Trong ‘Thiét ké két cau lién két theo Eurocode
3 — Cau héi thudng gip’ [4], phan kich thudc mé
rong ¢ quanh tiét dién cot x4c dinh nhu sau:

IL.

Trong do: t — bé day ban dé (mm); f,; — gidi
han chay ctia thép (N/mm?) ; 0 =1,15 — hé sb
do tin cay vat liéu thép khi tinh bén; f jd — cuong
do tinh todn ép mit clia bé tdng méng (N/mm?).

Cudng do ép mdt cuc bd bé tobng méng dudc
xac dinh nhu sau:

Jid=f = k% fed

Trong d6: B; — hé s6 ké dén vat liéu lam moéng,
14y B;=2/3; k; — hé s6 k& dén ti s6 gitta dién tich
ban d& A., = a x b va dién tich méng quy udc
Al Kj = \/AC]/AC(, nhung ]éy kj < 35 fy =
foe/y. — cudng do tinh toan cta bé téng, véi f.y
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— cudng do nén dic trung clia mau bé tong hinh
tru & 28 ngay tudi (N/mm?) , % = 1,5 — hé sb tin
cdy cua vat liéu bé tong.

Vay ta cé:

fia =£ “I_“‘ x&g 2&
. 3 “1(0 ;"c :"(

T cot thép a,

L ban dé

dién tich quy wée |:- ] L
A =axb t

—

dién tich ban dé
Aco=axb

|
:
b=
=

Hinh 1: Vung dién tich quy udc va dién tich
béan dé

Dién tich quy udc A 1y nhu sau:
Aci=aj= b

Trong do:

ai = minfa+2ar 3a;a+h;5by) va Ici'y ar= a;
b1 = min(b+2by; 3b; b+h;3a;) valay bi= b

Theo EN 1993-1-8:2005 [5], dién tich hitu hiéu
A.fr bén dudi ban dé va chiéu dai hitu hiéu b, sy
ctia tiét dién T-stub cho ban dé véi bu 16ng & bén
ngoai cua ban canh cot dugc xac dinh theo cong
thiic sau:

A= min(b;b+ 2c)x min(a;h + 2¢)—max[min(b;b_+ 2¢c)—1_—2¢;0]
xmax(h, — 2rf —2¢;0)

4 m_ +1,25x% e
4nxm\;
0,5x% bp;

I =miny0,3xw+2x m, +0,625% e

af
e+2m_+0,625xe;
2rxm_ +de; :
2rxm_+2p b,

Theo EN 1993-1-1:2005 [6], khi ¢4t chiu nén
ding tdm véi luc nén thiét ké Ny, thi Ging suit
dudi ban dé trong pham vi dién tich hitu hiéu
dugc xem 12 phan b déu. Kha ning chiu nén ép
mit clia bé tong méng: Vads T (7)

Khi cot chiu nén léch tim, moment chiu udn
gidi han cia chan cot:
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M o =Fpsp 1A % f 51, (8)

Trong d6: . - cdnh tay don ctia bé tong dén
truc dbi xding clia cot (mm); r; - khoang cich ti
trong tim hang bu 16ng dén truc dbi xing cla
cOt (mm).

Cing theo EN 1993-1-1:2005 [5], kha néang
chiu luc nén vd moment chiu udn gidi han cta
chan cot khong dugc 16n hon kha nang chiu luc
nén va moment chiu ubn ciia kh6i méng bé tong
duéi chan cot:

Nrd < Npipa=(Aex fi)/yro;
Mra< Myl a=(WpiaBE > i)/ (9)

. KET QUA VA THAO LUAN

A. Tinh todn chdn cét don gidn chiu nén diing
tdm

Tinh stc chiu tai cia chan c6t chiu nén ding
tam dugc thé hién nhu Hinh 2. Cot dung thép
HE200B, ban d& c6 chiéu day t = 30 mm va
kh6i méng bé tong c6 kich thude: 850x850x900
mm. Thép mac S235. Hé sb an toan vat liéu 1a
Yo = 1,15 va y. = 1,50 [7].

_Tad -
HE 2008 4xP30-40x40 =255

[

2850
as340  a=255

=25

by

=340
b=850

b:

bi=255

RTE

Hinh 2: Ciu tao chi tiét chan cot

Tinh céc gid tri cuc ti€u a; va by:

[a +2xa,=340+2x255=850 mm
dxa=5x340=1700 mm
a+h=2340+900=1240 mm

5xb, =5%580=4250 mm

=850 mm

a,=b, =min 1

Va, tif diéu kién by = a; = 850 mm > a = 340

B ||850x850725
mm. Va vi theé: 340% 340

Truong hop 1: Tac gia khao sit chiéu day ban
dé thay d6i ti t = 18 mm dén t = 36 mm, tinh
dai dién v6i bé tong mac C20/25 va bé tong mac
C40/50, dugc két qua nhu Bang 1.

a, x b

axh



Bui Phudc Hao

Tinh dai dién véi bé tong mac C20/25 va
t = 30 mm

Kha nang chiu tai ctia bé tong bén dudi ban
dé:

f;d:ﬂszi(oxfjxv‘&rf /Aro :}ijf(kaj

N =0,67><%><2, 5=22,3 Nimm®
J

:

Chiéu rong hitu hiéu c¢ (Hinh 3):

c=tx L =30x L=52,4 min
3% fu %V o 3x22,3x1,15

C, be=200 ¢
twz9
clic
1) BT “ el
i I
0o
o
(=]
S ———+S-
=
o 077
i I Y
et — ol

Hinh 3: Vung dién tich hitu hiéu bén dudi
béan dé

Dién tich hitu hiéu dudi tim dé cua tiét dién
chit H dudc tinh nhu sau:

Ag = min{ b; b+ 2¢ ) = min{ a; F?e, + 2¢) —max[min( b;b, + 2c )
—t,—2¢;0] xmeax(h, —2t.— 2c;0)
=(200+2x32,4)=x{200+2x52,4)
— 2004+ 2x532,4-9-2x32,4) =x(200—2=15-2x52,4)
= 80449 mm’

Kha ndng chiu luyc nén cia chén cot:
NM=A€€xfjd=80449><22,3=1?94><10'1N

Tinh dai dién v6i bé tong mac C40/50 va
t = 30 mm

Kha nang chiu tai cia bé tong bén dudi ban
dé:

f;d:ﬂszi(oxfjxv‘dr} /Aro :}ijf(kaj

(14

= 0,67><%>< 2,5=44,7 Nimm*
3

:

TAm cting c6 chiéu rong hitu hiéu ¢ (Hinh 3),
bao quanh cot c6 tiét dién H:
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e=tx fra =30 233 _ = 37,0 mm
3% fa %Yo Ix44,7x1,13

Dién tich hitu hiéu duéi tim dé cia tiét dién
chit H dugc tinh nhu sau:

Ay = min(b;b+2€)><mm(fr;h€f +2¢c)
—max[min(b;b, +2¢)—t, —2¢;0]
xmax( b, —2t; —2¢;0)

=(200+2x37)x(200+2x37)
—(200+2%37-9-2x37)
®X(200—2%15—2%37)=56740 mm"

Kha ndng chiu lyc nén cia chan cot:
N =A€ﬁ, xfjd =80449x22,3=1794x10"N

Truong hop 2: Tac gia khdo siat mac bé tong
thay ddi tir C16/20 dén C50/60, tinh dai dién véi
ban dé c6 chiéu day t = 30 mm va t = 18 mm,
dugc két qua nhu Bang 2.

Tinh dai dién véi ban dé c6 chiéu day
t = 30 mm véi mac C50/60

Kha nidng chiu tii cia b€ tong bén duéi
ban dé:

fa= ijXAm X fa x4, /4, )

= :

A4

L1

=Jﬁjxﬂdxkj=0,67><j—?_x2j
hl

= 53,8 Nfmm®
TAm cing c6 chiéu rong hitu hiéu c
(Hinh 3), bao quanh cdt c6 tiét dién H:

e=tx # =30X1f$=33,l mm
3% f % Vo 3x33,8=1,15

Dién tich hiu hiéu dudi thm dé cua
tiét dién hinh chd H dudc tinh nhu sau:
A =min(b; b+ 2c ) xmin{ a; hy + 2¢)
—maxmin{ b;b, + 2c ) —t,—2¢;0]
xmaxl b, — 2t — 2¢:0]
=(200+2x33,1)=(200+2x331)

—(200+2%x33,1-9-2x33,1)
w(200-2x15—-2=33,1)
=51037 mm~

Khd ndng chiu Iyc nén cua chan cot:
Ny =A% [,y =51037%55,8=2848x 10°N

Tinh dai dién véi ban dé c6 chiéu day
t = 18 mm véi mac C50/60

Kha nang chiu tai cia bé tdong bén dudi
ban dé:
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Béng 1: Téng hop stic chiu nén gidi han ctia chan cdt Ng,

Kich thwéc méng: 850x850x900 mm; cdt thép HE200B; mic thép 5235; hé 56 kj=2,5
Tinh vé1 mac bé téng C20/25 Tinh vd1 mac bé tong C40/50
Bandét Vang c Aw f]:d Neg Bandét Ving c Ax f]:d Nra
(mm) (mm) (mm?) | (N/mm?) (kN) (mm) (mm) (mm?) (N/mm?) @ (kN)
18 315 48732 1087 18 222 35742 1558
20 35,0 53800 1200 20 247 39166 1751
22 384 58817 1312 22 272 42640 1906
24 419 64078 142% 24 286 46022 2057
26 45,5 69437 273 1548 26 32,1 49594 447 2217
28 489 74895 : 1670 28 346 53216 : 2379
30 524 80450 1794 30 37.0 56740 2536
32 559 86103 1520 32 395 60460 2703
34 594 91854 2048 34 42.0 64230 2871
36 62,9 97703 2179 30 44,4 67896 3035
~  Bétong mac C20/25, thép mac $235 =4=Np4 Bé tong mac C40/50, mac thép S235 =#=Np4
% 2400 Z 3400
= 2179 = oy 2035
E 2200 2048 = 3100
E 2000 1920 E- 2800 2379 2536 27034
) o A % 2500 17
= 1800 = 2057
:g 1548) « 2200 1906
< 1600 1429 5 1751
= 1312 = 19001508
§ 1400 1300 ‘E 1600
%‘. 12001087 ./ E 1300
£ 1000 | S 1000
n 18 20 22 24 26 28 30 32 34 36 % 18 20 22 24 26 28 30 32 34 36

Chiéu day ban dé t (mm)

Chiéu day bin dé t (mm)

Hinh 4: Biéu do quan hé giita siic chiu nén gi6i han Ng; véi tiing chiéu day ban dé

f _ﬁjx"i(ox (::‘x‘\l"dri' /A(o
g

—0,67x2
15

:

« 2,5 =55,8 Nfmm"

TAm cing c6 chiéu rong hitu hiéu c
(Hinh 3), bao quanh cdt c6 tiét dién H:

foa

c=1

x [ —
3% fu %Yo

=18x

235

Dién tich hitu hiéu dudi
tiét dién hinh chit H dudc tinh nhu sau:
A = min{ b; b+ 2c¢ ) < minf a; ??qf +2c)

—merc[minf b;b, +2c ) —t,—2c;0]

% max( h, — 2t,—2¢;0)
=(200+2x19,9)=(200+2x19,0)
—(200+2x19,0-90-2x10,0)

®(200—-2x15-2%x19,0)

= 32636 mm”

=19,9 mm

3x53,8x1,15

tam dé cua

Kha nang chiu lgyc nén ctia chan cot:

Ng,

=4 xf,,=32636x558=1821x10°N

Trong Hinh 4, 4nh hudng ctia chiéu day ban
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dé 1én kha niing chiu luc ctia chan cot dudc khio
sat, khi chiéu day ban dé cang ting thi kha ning
chiu lyc nén giéi han clia chan cot cing ti 1&
thuan ting theo. Tuy nhién, can phai luu y ring,
kha nang chiu lyc nén cia chan cot sé bi giGi
han, khong thé ting mai, chang han khong thé
vugt qua kha nang chiu luc nén ciia mong duéi
chan c6t. Kha nang chiu luc nén cia mong dudi
chan cot thép HE200B, S235:

AXf, 7808x235

Yo 1,15

Napi= =1596x10°N

Khi tic gid khdo sit dbi v6i bé tong mic
C20/25 trong Hinh 4, cic ban dé c6 chidu day
tr t = 18 mm dén t = 26 mm 1a c6 Nra < Npl,Rd
= 1596 x 103 N. Vi thé, trong trudng hgp chan
cot thép mac S235 chiu nén dung tam dit 1én
khbi méng bé tong mac C20/25 c6 kich thudc
850x850x900 mm c6 thé dung ban dé cé chiéu
day tii t = 18 mm dén t = 26 mm dé thiét ké cho
chan cot 12 phu hop. Con ddi v6i trudng hop bé
tong mac C40/50 do stc chiu lyc nén cia chan
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Béng 2: Téng hop stic chiu nén gidi han ctia chan cdt Ngy

Kich thwéc méong: 850x850x200 mm; cit thép HE200B; mac thép 5235; hé sé k=25
Tinh vé1 chuéu day ban dé t= 30 mm Tinh vd1 chuéu day ban dé t = 18 mm

Mac ‘\.-"img [ fid Aeﬂ' T\_R_d Mac ‘\.-"[mg [ f}d Aeﬁ' T\_R_d

bé tong (mm) (N/mm?) (mm?) (kN) bé tong (mm) (N/mm) (mm?) (N)
C16/20 58,5 17.9 90366 1618 C16/20 351 17.9 53946 566
C20/25 52.4 223 20450 1794 C20/25 31.5 223 48732 1087
C25/30 46,9 279 71764 2002 C25/30 281 279 43903 1225
C30/37 428 335 65447 2192 C30/37 257 335 40549 1358
C35/45 386 39.1 60610 2370 C35/45 238 39.1 37927 1483
C40/50 37.0 447 56740 2536 C40/50 222 447 35742 1598
C45/55 349 50.3 53654 2699 C45/55 20,9 50.3 33881 1709
C50/60 33,1 55.8 51037 2848 C50/60 15,9 55.8 32636 1821

cOt Ngg > Ny pa = 1596 x 10 N, do d6 chi ¢6
thé thiét k& v6i ban dé c6 chiéu day t < 18 mm.

Trong Hinh 5, tic gia tién hanh khao sét stic
chiu nén gi6i han cda chan co6t Ny, theo tung
méc khdi méng bé tong, tinh dai dién v6i ban dé
c6 chiéu day t = 18 mm va t = 30 mm, khi méc
bé tong cang ting thi kha nang chiu luc nén gidi
han Ng; cta chan cot thép cling ti 1€ thuén tang
theo, nhan thay & trudng hop chiéu day ban dé
t = 18 mm c6 thé chon bé tong mac tit C16/20
dén C35/45 d€ thiét ké 1a phu hop do c6 Ny, <
Npr.ra = 1596 x 10° N. Con & truong hop chiéu
day ban dé t = 30 mm, tif mac bé tong C16/20
dén C50/60 c6 Ngg > Ny gg = 1596 x 10% N, do
d6 chi c6 thé thiét ké v6i ban dé c6 chiéu day t
< 30 mm.

B. Coét chiu nén — uén dong thoi

Tinh moment chiu udn gidi han ma chan cot
chiu dugc khi cho truéc luc nén Fg; = 500 kN
nhu Hinh 6. Khbi méng bé tong c6 kich thudc
1660x1600x1000 mm. Ban dé c6 bé day 30 mm,
méc S235. Cic hé s6 an toan Yy = 1,50; Yus
= 1,15; 7m0 = 1,15 va % = 1,25. Giita ban dé
va bé tong dudgc lién két v6i nhau thong qua bon
dau dinh c6 dudng kinh 22 mm va d6 sau dit vao
mong bé tong hiéu qua h. s 1a 150 mm. Dudng
kinh dau dinh 12 40 mm, gia c6 thém cho mdi
dau dinh bao gdm hai chan, dudng kinh 12 mm
cho mdi bén cda dinh [7].

Thanh phan ban dé chiu uén, dau dinh chiu
kéo

Chiéu dudsng  han
mm, tinh dudgc canh tay
M = 60-0,8V2 % awr= 60-0,8\2% 6 = 53,2 mm

day a,r = 6

don m:
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Do dai t6i thiéu cda T-stub trong ban

dée ma & d6 luc cing truéc dugc bd qua:
dm+1,25xe, =4%53,2+1,25%x50=275,3 mm
2m+0,625xe,+0,5p=2x53,2+0,625 x50
+0,5x240=257,7 mm
2pxm=2%x314x532=334,3 mm

Iw,_j=mm»0be=0,5x420=210 mm =210 mm
2m+0,625e, +e, =2x 53,2 +0,625 x50+ 90
=227,7 mm
2pxm+d4e,=2x314x53,2+4x90=0694,3 mm
2pxm+2p=2%314%53,2+2x240=_814,3 mm
Chiéu dai hittu hiéu cua dau dinh:

Ls = min(heg; 8d) +tg+t+1w/2=150+30+30+19/2 = 219,5 mm
Stic khang ctia T-stub cuing v6i hai dau dinh

la:
Blexr:xf_‘. :2><210><30:><235

4x%53,2x115

Friaop =417, 4 kN

4xm Yy,

Stic khang bi gidi han bdi luc kéo t6i han cia

hai dau dinh M22, dién tich luc kéo A,=303 mm:
y 09 fux4, » 0,9x470 303

Mo 1,25

Frsm=2%Bgg=2

=2051kN

Thanh phan ban dé chiu uén, khéi bé tong
chiu nén

Tinh cac hé s6 a va by
[a+2xa,=420+2x415=1250 mm
a, = b, = min{ xa=3x420= 2100 mm b= 1250 mm

a+h=420+1000=1420 mm
[ Ixb, =3x1250=0250 mm ]

T diéu kién: a; =b; = 1250 mm >a=b =
420 mm (thoa),

E _Jaijj _Jujax 1250 _
vie  Vaxb 420% 420

2,08

Vita khong anh hudng dén sic chiu tai bé tong:
0,2=min (420%420)=84 mm > 30 mn=t,

Truong hop 1: Tac gia khao sit chiéu day ban
dé thay d6i ti t = 18 mm dén t = 36 mm, tinh
dai dién v6i bé tong mac C25/30 va bé tdng mac
C40/50, dudc két qua nhu Bang 3.

Tinh dai dién véi bé tong mac C25/30 véi t
= 30 mm
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Chiéu dayban dé t=30 mm, thép $235 —+=Np4

3000
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Stre chiu tai ch
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Chiéu day ban dé t=18 mm, thép $235 —+=Np,4
2000
1800
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Hinh 5: Biéu dd quan hé giiia sic chiu nén gi6i han Ng; véi tiing loai méac bé tong

Fo,=500kN]|
MSd

HE 200 B
=30 |

rEL|
-

o
o

1100

Hinh 6: Céu tao chi tiét chan cot

Stic chiu tai cla bé tong:
XA /4, 2 25 )
fo =P Ae Sa A T A 22 5 o5 33 1 N
4, 371!
Dién tich bé tong vung nén A.zy:
- ERE 3 N
e 4, = Fo*Frana _500x10°+205,1310° 0,
fa 331

Bé rong cia ving c¢ quanh mit cit ngang
cua cOt (Hinh 7), dugc tinh tir cOng thic:

—=<
Jra 30x ‘733_=43mm
3x33,1x1,15

3% fia* Vo
Thiét k& moment khang ubn
Chiéu rong hi€u dung:
_ Ay 21302
T b,+2c 200+2x43
=15+ 2x43=101 mm

c=rx

=745 mm < t, +2c

Khong cich tif tAm bu 16ng dén truc déi xiing
cua cot:

2
=£+6ﬂ = 160 mm

4

=hr .

—+e
2

(3

L

Canh tay don clia bé tong dén truc ddi xiing
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a=1600
a=590 a=420 . a=590
|
[e=]
e,=50 %
gg <5
1]
= L ] L ]
a1 fol | Me 2 &
g
& e.= rt=16 8
; yi
i flw)
|
c b.=200 C
tw=9
cllc
° ° i
Lo+ o
s
o
o
S
=
Ye) (]
I s —

Hinh 7: Vung dién tich hitu hiéu bén duéi

ban dé
b 2 5 .
I - =h—‘+c-i= 00+43,0-74’}=103,73mm
cua coOt: 2 2 2 2

Moment chiu ubn giGi han cta chan cot:
Mgy =Fp, g0 %0+ A x fry x1, =205,1x10° x 160 + 21302
% 33,1x105,75=107,4 kN.m
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Vay dudi tac dung ctia luc Fgy; = 500 kN, thiét
ké v6i méng bé tong mac C25/30 véi chiéu day
ban dé t = 30mm, méc thép S235, moment khang
udn cta chan cot 1a Mgy = 107,4 kN.m.

Tinh dai dién véi bé tong mac C40/50 véi t
= 30 mm

Stuc chiu tai
f :ﬂJXAmxfmxu'An/Aro

4

0

bé
% 2,98 =53,2 Nfmm®

tong:

Dién tich bé tong vung nén
dy- Fo+Frize  3500x10° +205,1x10°
S 53,2
Bé

rong cua vung ¢

Acrr:

=13254mm’

quanh mit cat

ngang cua cOt, dugc tinh tu cong thic:
fra 235
c=tx (—  =30x ————— =339 mm
Ixfu XV 3x53,2x1,15

Thiét ké moment khang udn
Chiéu rong hiéu dung b, sy dugc tinh nhu sau:
Ay _ 13254

T B <2 200+2x33,9
=]3+2%x33,9=82,8 mm

b

=495 mm <t,+2c

Khong cich tif tAm bu 16ng dén truc déi xiing

g
T =h—f+e £+6ﬂ=1’60 nin

t 3 (3
£ £

cua cdt:
Cénh tay don ctia bé tong dén truc d6i xing
' -
=’I’_f+c.‘E’i=_‘fﬁ'+33,9_ﬁ'&;’J

2 A €
cua cot: 2 2 2 2

Moment giéi han cia chan  cot:
My, =Fy, g0 %0y + Ay % f 7, = 205,1 x10° x 160
+13254%53,2x109,2=109,8 kN.m

=109,2 mm

Vay dudi tac dung ctia luc Fg; = 500 kN, thiét
ké v6i méng bé tong mac C40/50 véi chiéu day
ban dé t = 30 mm, mac thép S235, moment khang
udn cta chan cot 1a Mg, = 109,8 kN.m.

Truong hdp 2: Tac gia khao sat mac bé tong
thay ddi tir C16/20 dén C50/60, tinh dai dién vé6i
ban dé c6 chiéu day t = 30 mm va t = 18 mm,
dugc két qua nhu Bang 4.

Tinh dai dién vé6i ban dé cé chiéu day t =
30 mm véi mac C50/60

% Fyy, k,
g, =L Fran_g 67 kxS _g 67,
A xly

2,98 50

Ve 2
Tir diéu kién can bang luc theo phuong thing
ding FSd=Aeff X fjd - Fl,Rda dién tich bé
tong vung nén A,y trong trudng hdp chiu
toan b luc kéo t6i han dudc tinh nhu sau:
Ay Fy+Friza _500x10°+205,1x10°

=]0587 mm”
S 60,6

66,6 Nfmm”
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Bé rong cla vung c quanh
mat cat ngang cua cot:
s
c=tx ¢=30>< $=30J3mm
3% %y 3x66,6x1,15

Chiéu rong hiéu dung b, dudc tinh nhu sau:

Ay 10587
T b +2¢ 200+2x30,3
=13+2x30,3=75,6 mm

Khoang c4ch tif tim bu 16ng dén truc d6i xing

=406 mm < rf+2.c

h 200
) n=—+e = +60 =160 nmm
cua cot: 2 2
Cénh tay don ctia bé tong dén truc dbi xiing
b 2
X i;=%+c-%=$+30,3-40;6=110mm
cua cot: < < £ <

Moment chiu ubn gidi han cta chan cot:
My, =Frj g5ty + Agx fiy i, = 205,1 % 10° x160
+ 10587 x66,6 x110=110,4 kN.m
Vay dudi tac dung ctia luc Fg; = 500 kN, thiét
ké v6i chiéu day ban dé t = 30 mm vSi méng bé
tong mac C50/60, mac thép S235, moment khang
udn cta chan cot 1a Mgy = 110,4 kN.m.

Tinh dai dién v6i ban dé& c6 chiéu
day t = 18 mm v6i mac C50/60
% Fay, k; 5 .
P Fran g 67 K ¥ fa g 67, 298550 _ o6 5 Nimm®
T byl Ve L5

Tir diéu kién can bing luc theo phucng thing
ding FSderff X fjd - F17Rd> dién tich bé
tong vung nén A.ss trong trudng hdp chiu
toan b0 luc kéo t6i han dudc tinh nhu sau:
_ Fyy+Frizs  500x10° +205,1x10°

=10587 mm’
Ay j_‘jd' 6.6 mm
Bé rong ciia vung ¢ quanh mit cit ngang ctia
—
S =18« ’ 233 =182 mm

c=r><\} : _
ot 3% fuxV w0 \3x66,6 x1,15

Chiéu rong hiéu dung b, dugc tinh nhu sau:
y_ Ay 10587

T b +2c 200+2x18.2

=15+2x182=51,4mm

=448 mmﬁrf+2€

Khoang c4ch tif tim bu 16ng dén truc d6i xing

p
. };=h—‘+e(=ﬂ+6ﬂ=lé'ﬂmm
cuia cot: 2 2
Canh tay don ctia bé tong dén truc dbi xiing
b 2 -
) . 1;=h—‘+c-i=ﬂ+18,2—ﬁ=93,8mm
cua cot: 2 2 2 2

Moment chiu ubn gidi han cta chan cot:
My =Fyp gy %1y + Ay % fra %7, = 205,1x10° x 160
+ 10387 x 66,6 x95,8=100,4 kN.m

Vay dudi tac dung ctia luc Fgy = 500 kN, thiét
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Bang 3: Téng hop moment chiu udn gidi han cta chan cot Mg,

Kich thwéc méng: 1600x1600x1000 mm; cdt thép HE200B; maic thép 5235;
Hé 56 k= 2,98; gid tri a1=b1=1250 mm
Tinh vét mac bé téng C25/30; £;=33.1 (N/mm?) Tinh vé1 mac bé téng C40/50; £;=53.2 (N/mm?)
Dién tich hitu hiéu: A.x=21302 (mm?) Dhén tich hivu uéu: A.x~13254 (mm?)
Bédiybandét | Vong c Bz f Mps | BEday bandat | vonge | e L. g
(mm) (mm) (mm) : (mm) @ (kN.m) (mm) (mm) : (mm) @ (mm) = (kN.m)
18 258 84.7 833 91.7 18 204 55,0 az9 983
20 287 828 873 244 20 22 541 95,6 100,2
2 31.6 80.9 91.1 971 2 249 53.1 Q8.4 1022
24 344 79.2 948 99,6 24 272 52, 1012 1042
26 373 77.6 98.5 1023 26 294 512 103.8 106,0
28 402 76.0 102.2 1049 28 31.7 50,3 1065 1079
30 430 745 1058 107 4 30 339 495 1092 1098
2 459 73.0 1094 1100 2 36.2 487 1119 1117
34 488 716 1130 1125 34 38.5 478 1146 1136
36 51.6 703 116,5 1149 36 407 471 117.1 1154
7 Bé tong mac C25/30, thép S235 =e=Mp 4 g Bé tong mac C40/50, thép S235 =e=Mp4
é 120 a0 Z 120 1 154
EE 115 110 112,5 ‘Eg 115 T nw
110 1074 110 106,0
E‘ 105 102,3 P _E:,:“' 105 1022
= 99,6 = 100,2
Eﬂ 100 o 971 c:n 100
“E 9591?/‘ “E 95
5 90 4 | 5 90
é 18 20 22 24 26 28 30 32 34 36 é 18 20 22 24 26 28 30 32 34 36

Chidu day ban dé t (mm)

Chiéu day ban dé t (mm)

Hinh 8: Biéu dd quan hé giita moment chiu udn gigi han Mg, véi tiing chiéu day ban dé

ké v6i chidu day ban dé t = 18 mm v6i méng bé
tong mac C50/60, mac thép S235, moment khang
udn ciia chan cot 1a Mgy = 100,4 kN.m

Trong Hinh 8, khi chiéu day ban dé cang ting,
moment chiu ubn gi6i han ctia chin cdt ciing
ti 1¢ thuan ting theo. Tuy nhién, can luu y 1a
kha ning chiu ubn gidi han Mg, clia chan cot
sé bi gi6i han, khong thé ting mai, chang han
khong thé vuot qua do bén gi6i han chiu udn
ctia méng dudi chan cot. PO bén gisi han chiu
udn ctia méng dudi chan cot thép HE200B, S235:
¢ 642,5x10° %235

_ =]31,3 kN.m
1,15

J'VIP.'_M= HPI"T’:M s
& MO

Trong Hinh 9, khi mdc bé tong cang ting thi
moment chiu udn giGi han Mg, clia chan cot
thép cling tdng theo. Truong hop tinh dai dién
v6i chiéu day ban dé t = 18 mm thi mac bé tong
tr C16/20 dén C50/60 c6 Mgy < My ra = 131,3
kN.m, con trudng hop chiéu day ban dé t = 30
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mm tif mac C16/20 dén C50/60 cling c6 Mgy <
M, ra = 131,3 kN.m. Vi thé, trong vi du chén ¢t
chiu Iuc nén Fg; = 500 kN, dit 1én khbi méng c6
kich thuéc 1600x2600x1000 mm, mac thép S235
néu dung chiéu day ban dé t = 18 mm va t = 30
mm thi thiét k& v6i khéi mong bé tong c6 mac
tit C16/20 dén C50/60.

IV. KET LUAN VA KIEN NGHI

Trén cd s khao sat va tinh toan hai truong
hop cot chiu nén ding tam, cot chiu nén — udn
dong thoi, bai viét da trinh bay dudc: (i) cach xdc
dinh ving dién tich hitu hiéu quanh tiét dién cot
H thong qua li thuyét; (ii) x4c dinh dudc stc chiu
nén gidi han Ng, trong trudng hgp chan cot thép
méc S235 chiu nén ding tam dit 1én kh6i méng
kich thuéc 850x850x900 mm ludn ting dan khi
ting chiéu day ban dé va mac bé tong nhung N,
khong dudc vudt qua gid tri N, gs = 1596 kN
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Bang 4: Téng hop moment chiu udn gidi han cta chan cot Mg,

Kich thwréc mong: 16Qﬂxlﬁﬂﬂx10l]0 mm; cjt thép HE200B; mac thép S235
hé s6 kj=2,98; gid tri a1= b= 1250 mm
Tinh véi chidu day bin dé t =30 mm Tinh véi chiéu day bin ¢é t=18 mm

Maché | Vingc A b.g fa I Mg Viing ¢ A b.g fa I Mg

tong (mm) @ (mm?):(mm) (MPa) (mm): (KNm) | (mm) :(mm’): (mm) & (MPa):@ (mm) & (kKN.m)
C16/20 53,6+ 33103 108 213+ 997 1031 322+ 33103 ¢ 1252 213 65.6 81.9
C20/25 48,0 26508: 89,6 26,6 103.2 105.6 28,8 26508 ¢ 1029 26.6 773 87.3
C25/30 43,0 21302 745 33.1: 1058 107.4 2571 211740 8472 331 83.6 91.8
C30/37 392 17672 635 399 ¢ 1075 108.6 235117672 715 399 87.7 947
C35/45 363+ 15131 555 466 ¢ 1085 1083 21,8 ¢ 15131 62,1 46.6 80.7 96,8
C40/50 339 13254 495 53211092 1098 204 1 13254 55,0 532 92,9 98.3
C45/55 320: 11771 446 5991 1097 1102 192+ 11771 494 59.9 945 99.4
C30/60 30,3 : 10587 406 66,6 1100 1104 182 10587 : 448 66.6 95.8 100.4

Chiéu day bin dé t=30 mm, thép $235 =e=Mp4
112 00,8 1102 110,4

109,3
110

108,6

Moment uon giéi han My, (KN.m)

Mic bé tong
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D

D
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)
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Chiéu day ban dé t=18 mm, thép S235 =+=Mp4
105 100,4
100

95

983 994

96,8

i

Moment uon gioi han My, (kN.m)

@&
c"Q\b

N
o® Q7
o &

Mic bé tong
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Hinh 9: Biéu dd quan hé giita moment chiu udn giéi han Mg, véi tiing loai mic bé tong

(Nga < Npyra); (iii) xac dinh dugc moment chiu
udn gidi han Mg, trong trudng hop chin cot thép
maéc S235 chiu luc nén Fg; = 500 kN dit 1én khoi
mong kich thude 1600x1600x1000 mm ludn tang
dan khi ting chiéu day ban dé va mac bé tong
nhung Mg, khong dugc vudt qua gia tri My gg
= 131,3 kN.m (Mgg < M, ra); (iv) bén canh do,
bai bdo ciing x4c dinh dudc chiéu day ban dé va
loai mac bé tong thong qua stic chiu nén gidi han
Ngs va moment chiu udn gidi han Mg, clia chan
cot thép.

Muc dich chinh ctia két qua nghién ctiu nay
la xac dinh Ngy; khong vudt qua Np; rg va Mgy
khong vuot qua M,y gs d€ tranh pha v3 khoi bé
tong mong bén dudi chan cot. Tuy nhién, bai bdo
chua thuc hién khéo sét viéc thay doi mdc thép va
kich ¢ ctia khdi méng bé tong anh hudng nhu
thé nao dén stic chiu nén va moment chiu uén
gidi han cua chan cot thép. Bén canh do, nghién
ctu tiép theo ciing can khdo sat chiéu day ctia
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ban dé anh hudng nhu thé nio dén mién chiu
nén cua bé tong.
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