Tinh toan gidi han chiu ltfa ctia cot lién hop thép - bé tong

duocbocmét phan

Calculation of fire resistance limit of composite comlumns with partially encased steel sections

Tom tat

Bai bao trinh bay viéc tinh toan gidi han chiu
Ira ctia ¢t lién hop thép- bé tong dugc boc
mét phan (PEC) chiu nén diing tim bang
phuang phap bang tra, phuong phap don
gian, phuang phap sir dung mé hinh nang
cao theo tiéu chuin Chau Au sit dung phan
mém SAFIR(2016). Phwong phap st dung md
hinh nang cao dugc so sanh véi phueng phap
don gian trong Phu luc G ciia EN 1994-1-2va
phuong phap bang tra. Nhan xét anh huéng
cta mdt s6 thong so: chiéu cao, ty & c6t
thép, hé so tiét dién, dién tich bé tong cia
tiét dién téi giéi han chiu Ifa ctia cdt. Nhin
xét viéc tinh toan, thiét ké cét PEC sit dung
cac phuong phap bang tra, phuong phap
don gian, phuang phap st dung mé hinh
nang cao theo tiéu chuan Chau Au trén dé
chon dugc tiét dién cot hop ly.

Tir khéa: khd nding chiu Iika, ct lién hgp thép- bé
tong durgc boc mét phdn

Abstract

In this paper, the advanced methods using

SAFIR (2016), the tabular method, and the
simple method are employed to evaluate the

fire resistance limit of centrically loaded partially
encased composite columns (PEC) according

to EN -1994-1-2. The advanced model method
presented here is compared with the simplified
calculation method Annex G of EN 1994-1-2 and
the tabular method. Comment on the influence of
some parameters: height, ratio of reinforcement,
cross-sectional coefficient, concrete area of the
cross-section on the fire resistance limit of the
column. Comment on the calulation, design PEC
column used the advanced methods, tabular
method, simple method to select suitable column
section.
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1. Gi¢i thiéu

Cot lien hop thép - bétdng dwoc boc mét phan (sau day goi la cot PEC) 1a cot
st dung thép hinh két hop véi béténg dé lam két cAu chiu lwc chinh cho céng
trinh. C6t PEC c6 nhirng wu diém chinh: Kha nang chiu lwc Idn va dé tin cay cao:
tén dung dwoc cac wu diém riéng vé dac trwng co ly cla ca hai loai vat liéu thép
va bétdng. Cot lién hop co tiét dien manh hon, co thé chiu dwoc nhiét do cao hon
v@i thdi gian chiu Itra dai hon cét thép. Hiéu qua kinh t&: so v&i cot thép thi viec
str dung c6t PEC sé& c6 hiéu qua kinh té cao hon, gidm dwoc trong lvgng thép, gia
thanh cot giam so véi cot thép. Uu didm vé kha nang chéng chay clia bétong lam
I&p vat liéu bao vé, lam cham qua trinh tang va truyén nhiét trong vat liéu thép [1].

Mot s& nghién clru vé& sy 1am viéc cla cdt PEC khi chay chiu nén ding tam.
Trwong Quang Vinh [3] ¢ mét s6 nghién cu sw l1am viéc cla cot lién hop thép
- bé téng trong diéu kién chay khao sat anh huwéng cta sb bé mat tiép xdc Itra,
khao sat anh hwéng cuia ti sb tai trong st dung, khao sat anh hwéng clia d6 manh
c6t. Pham Thanh Huing, Chu Thi Binh, Mai Trong Nghfa [2] bwéc dau khao sat cot
lién hop theo phwong phap nang cao theo tiéu chudn Chau Au bang phan mém
SAFIR (2016). Abdelkadir Fellouh, Abdelkader Bougara, Paulo A. G. Piloto, and
Noureddine Benlakehal [9,10] khdo sat sw lam viéc cta cot lién hop thép- bé tong
dwoc boc mét phan (PEC) béng phwong phap don gidn, phwong phap st dung
mé hinh nang cao bing phdn mém ANSYS (2019).

Trong pham vi bai bao nay tinh toan gi¢i han chju Itra cla cot PEC (Hinh 1)
phwong phap bang tra, phwong phap don gidn héa, phwong phap str dung moé
hinh nang cao béng phan mém SAFIR (2016) v&i nhiéu tiét dién thép hinh thwong
dung theo tiéu chuan Chau Au [4-8]. Bao céo trinh bay két qua khao satkha nang
chiu Itra cot PEC, trong tinh toan xét dén véi cac thong sé thay ddi: chiéu cao, kich
thwoc tiét dién b,h, ty 1& cbt thép, hé sé tiét dién t&i gidi han chiu Ira clia cot. Két
qua thu dwoc dé dwa ra khuyén nghi phuc vu cho viéc thiét ké cot PEC.

Hinh 1. Tiét dién cét PEC Hinh 2. Tiét dién cdt PEC - HE300B

2. Khao sat cot lién hop thép- bé tong dwoc boc mét phan (PEC):

Tiéu chuén chau Au [4] hwéng qén qéch xac dinh gi‘c'yi han chiu Itra cta c6t lién
r}c_yp thép- bé tdng dwgc boc mét phan bang tinh toan.Ve tinh toan, tiéu chuan chau
Au néu dua ra ba phwong phap tinh toan: st dung bang tra, st dung mé hinh tinh
toan don gian va sfy dung mo hinh nang cao. Tiét dién c6t PEC gom 3 thanh phan
chinh: thép hinh, cot thép thanh va bé téng.

V& tiét dién thép hinh: Tiéu chuan Chau Au si dung nhiéu loai thép hinh voi
dai tiét dién voi so IL{o’ng I&n, thuén’tién cho ngwoi dung lwa chon. Theq cac sb tay
tinh toan ctia Chau Au, cac dang tiét dién thép hinh thwdng sir dung gom:

- Tiét dién HE t» HE 100AA dén HE 1000M c6 88 loai tiét dién.

- Tiét dién IPE tiv IPE 100A dén IPE 750x223 c6 74 loai tiét dién.

- Tiét dién UB tr UB 1016x305x487 dén UB 127x76x13 c6 79 loai tiét dién.
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e
i L A, . trinh bay trong tinh toan. Kiém tra kha
pi N L1y &ty I nang chiju lyc cla cét véi thoi gian
a1 M2 chivlva R0,
LI ] ] ‘. S ,
He 2.2 Khao sat str dung bang tra:
B ]) 2.2.1 Phuong phép tinh toan st
o | dung d¥ liéu bang tra:
L Ly u g La ph hap don gian nhé
phwong phap don gian nhat,
3 | cho cac ciu kién chiu lwc cu thé, la
HZ  bai toan kidm tra. Cot lién hop thép-
4 - B | ' bé téng duqc boc mét phan xé9 di’nh
| cac thc“)ng s0: mirc tai trong 775 dé: kiém
B e - - tra cau kién, kich thwéc nhé nhat cta
] | i mat cat ngang v&i mirc tai trong kiém
- i 1 i £ tra: kich thuéc tit dien nho nhét (b,

Hinh 3. M3t bang nha

- Tiét dién UC tr UC 1016x305x487 dén UC 127x76x13
c6 79 loai tiét dién.

Trong pham vi nghién ctru nay, tiét dien HE dwoc chon
d& khao sat. Tiét dién nayco canh rong, phi hop véi loai cau
kién c6t chiu nén dung tam.

2.1 Bai toan:

Bai toan 1: Cho san nha van phong trong diéu kién cap
chiu Itra 60 phut R60‘, v&i cot lién hop co tiét dié;n thép dwoc
boc bé téng mét phan hiph 3.17 co6 thong s6: thép hinh
HE300B, dam thép hinh so hiéu HE300B. Cot nha truc 2-B
c6 cac thong sO: nha 5 tang, 2 nhip L= 5m, budc khung B=
4m, tinh tai san G, =3,62kN /m*, hoat téi O, , = 4kN / m’
, chiéu cao tang Hy = H2=2,9 m. Thong so vat liéu chi tiet

Hinh 4. Mt cat ngang nha

h), khoang cach téi thidu dén truc cac
thanh cbt thép u,, ty |& cbt thép
A
L =4,3%
A+ A4

4 s

dé théa man cép chiu Ira tieu chudn R30, R60, R90,
R120.

2.2.2 Ap dung tinh toan cho cot PEC cé tiét dién thép
hinh HE300B (Hinh 2):

Tai trong khi chay véi td hop theo 4.3 EN 1991-1-2:
E, :E(Z Gk,j +y, ('//1,2 )Qk,l + ZWz,le,i)
=1 i>1

Trong d6: hé sé td hop cho hoat tai v&i dang cong trinh
Wy, =0,3 G, = 489kN Q, = 640kN

Bang 1.Trich bang 4.6 cuia [1] tiéu chuin EN 1994-1-2:2005:

Cép chju Itra tiéu chuén
R30 R60 R90 R120
-
H& s6 nho nhét gitra chiéu day ban bung va ban canhe,, /e, 0,5 0,5 0,5 0,5
1 Kich thuéc nhé nhét clia mat cat ngang cho mirc tai trong 77, < 0,47
1.1 | Kich thwéc nhd nhat h va b[mm] 160 300 400 -
1.2 | Khodng cach truc téi thidu dén truc cét thép simm] - 50 70 -
1.3 | Ty lé cbtthép A,/ (4, + Ay) tinh theo % - 4 4 -
Bang 2. Kiém tra kha nidng chiu chay cot lién hgp thép bé tong boc mdét phan HE300B, R60,
mirc tai trong 77, = 0,42
Yéu ciu téi thidu Théng sb c6t HE300B Két luan
Hé sb nho nhét e,, / e,= 0,5 e,/ e=0,579 Dat
Kich thwdc nhé nhat: b = h = 300mm h =300 mm, b =300 mm Pat
Khoang céch téi thiéu dén truc cbt thép u, = 50 mm u; = 50 mm Dat
Ty l& cbt thép nhd nhét 4 4% 4 4,3% Dat
=47 =4,37
v A+A A+A @
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Hé sb do tin cay 7, =1,35 va y, =1.5. Mtc tai trong
_ Gk'“//],l-Qk

= =0,42
76:Gy +7/Q'Qk

U
Khi xac dinh murc tai trong Nt ham lwong cbt thép

A £
~— =4,3% dap wng trong khoang tiv 1% dén 6%.
A + A

(Bang 2)
Két luan: Tiét dién thda man cép chiu Itra tiéu chuén R60.
~2.2.3 Nhan xét vé st dung dir liéu bang tra trong thiét

ké cot PEC:
~ Str dung bang tra tinh toan nhanh, thuén tién, khong xét
dén chiéu cao cta c6t, dd manh tiét dién cot, hé so tiét dién.

Pham vi ap dung: phuy thudc vao mirc tai trong 7, theo
bang 4.6 EN-1994-1-2:2005, (rng v&i mdi mirc tai trong, gidi
han chiu Ira tdng dan theo sy ting cla kich thuwéc b, h tiét
dién cot.

Nhan xét vé cac thdng sé: chidu cao, kich thwdc tiét dién
b,h, ty 1& cbt thép, hé sb tiét dién t&i gioi han chiu Itra cla cot
v&i phwong phap tra bang:

Ty 1& cbt thép, khodng cach téi thidu dén truc cbt thép,
kich thuwd'c nhé nhét cla tiét dién b, h, hé s6 nhé nhét

e,,/ e;phéi lon hon gid tri t6i thiéu cho trong bang. Trong
bang ¢ it cacthong sb dan dén xu hwéng két qua 1a tiét dién
cot Iwa chon co thé khoéng dw nhieu so v&i thuce te. Tiet dién
cOt sé lang phi v&i cot ngan, lwc doc nho.

2.3 Khao sét str dung don gian héa

2.3.1 So bd vé phwong phap sir dung mé hinh don gian
hoa:

Ap dung v&i cho cac cu kién chiu lyc cu thé, bd qua
hodc 4y gan diing mét sb théng sé nhw bién dang do nhiét,
s phan bd lai ndi lwc do bién dang, la bai toan kiém tra kha
nang chiu lyc clia cét lién hop thép- bé tong dwgc boc mét
phan nham théa man dwgc mét gia tri gi¢i han chju Itra cho
trwéc R30, R60, R90, R120.

Phu luc G cta [1] chi dan phwong phap don gian xac
dinh khé’néng chiu ltra c@a cot lién hop thép bé tong boc mét
phan, uén quanh truc yéu, chiu Itra quanh cét theo dwong
nhiét dé thei gian tiéu chuan.

Phwong phap tinh toan dwa theo cac quy dinh trong
4.3.5.1 EN 1994-1-2, tinh toan trong trwong hop cdt udn
quanh truc z:

Nﬁ,Rd,pl,: =X ‘Nﬁ,pl,Rd

Tinh toan d6 bén déo khi nén doc truc Ny ,; gy va d6 cling
chong udn tinh toan (E1); . trong diéu kién chiu Ika, tiét
dién ngang chia lam 4 phan: cac canh cuta thép hinh, ban
bung cta thép hinh, phan bé téng boc thép hinh, cac thanh
cbt thép. Mbi phan trén duwgc danh gia trén co s& cudng do
tiéu chuan suy gidm, moddun dan hdi suy giam, phu thudc
cap chiu I*a R30, R60, R90 hodc R120. C6 thé xac dinh
gia tri tinh toan cia d6 bén déo khi nén doc truc va cta do6
clrng chiu udn tinh toan cha tiét dién ngang theo 4.3.5.1(4)
va 4.3.5.1 (5) bang phwong phap téng can bing cac gia tri
twong (ng clia 4 thanh phan trén.

Cac dac trung vé& cwdng do va bién dang clia thép va bé
téng & nhiét d cao tuan theo cac nguyén tic ctia 3.1 va 3.2
cla EN 1994-1-2.

2.3.2 Tinh toan str dung phwong phap st dung mé hinh

don gian hoa:
Thép hinh cot:

Thép hinh: HE300B
Chiéu cao: h=300 mm
Bé rong b: b =300 mm
Chiéu day ban bung: e,=11 mm
Chiéu day ban canh: =19 mm
Dién tich tiét dién: A,=149 cm?

Gi¢i han chay:
Mo dun dan hoi:

f,=235 N/mm?
E.=210000 N/mm?

Momen quan tinh v&i truc yéu: 1,=8563 cm*
Thép doc:

Mac thép: S500

BPuwong kinh: 4¢30

Dién tich cbt thép: A,=97,3 cm?

Giéi han chay: f,=235 N/mm?
Mo dun dan hdi: E<=210000 N/mm?
Khodéng céach truc cét thép té¢i mép: ug=50mm

Bé téng
Mac bé tong: C25/30
Dién tich bé téng: A=72272,6 mm?
Cuwong do chiu nén: f.=25 N/mm?

Mo dun dan hdi:
Tai trong tinh toan cot:

En=30500 N/mm?

Tinh tai: G,=489 kN
Hoat tai: P,=640 kN
(Bang 2)

Két luan: ap dung dwoc phwong phéap don gian.

Tiét dién ngang cot chia lam 4‘phén: ban canh cla thép
hinh, ban bung cua thép hinh, phan bé téng, cac thanh cot
thép.

Ban canh cua thép hinh:

Nhiét do trung binh cla ban canh:

Am R
0./3’ = HOJ + kt (7) =807,33°C

Trong do6:

t: thoi gian chiu Itra tinh toan

Am/V: hé sb tiét dién, don vim™, A,,=2(h+b), don vim va
V=hb tinh theo don vi m’;

6, nhiét do tinh theo bang G.1 clia EN 1994-1-2, don
vi °C;

k,:hé sb kinh nghiém cho trong bang G.1;

Voi nhiét 46 6 =6,, (ng suét twong ng 16n nhét va
modun dan hdi xac dinh nhw sau:

Jvsi =Tk, =0,106 va k, , =0,088

cho theo bang 3.2 clia 3.2.1 cia EN 1994-1-2.

Gia tri tl’rjh toan cta do bén déo khi nén doc truc va do
ctrng chiju uon tinh toan cla hai canh thép hinh trong treeo'ng
hop chiu Itra dwoc xac dinh theo cong thirc sau:

_ 2 (bc.'tf' s )

fi.pl.Rd.f

N =284,86 kN

}/M,ﬁ,a
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Eurulet’) _ 1586 kNm”
6

(El)ﬁ.erff,z =
Ban bung cuda thép hinh:
iy = 0,5(h=2e, ) (1= 1=0,16(H, ~h) ) = 30,434 mm

Trong do6:
H, cho trong bang G.2
(rng suét I&n nhét:

Fons = Fon1-0,16(H, — ) =180,4 Mpa

Gia tri tinh toan cla dd bén d(’go khi nén doc truc va do
ctrng chiju udn tinh toan clia phan bung thép hinh trong
trwong hop chiu Itra xac dinh nhw sau:

(ew (h —2e,-2h,, )fa},yw‘, )

N oiraw = =399,138kN
yM,ﬁ,a
(Ea w h - 26 - 2hw 1 e: )
(EI), = (h=2¢, ~2h,,) = 4685 kNm®
Sfiw,z 12

Trong d6: hé s6 7y p. =1

Phan bé tong:

L&p ngoai cing cé chiéu day b, ; cha phan bé téng cé
thé bé qua trong tinh toan. Gia tri bLﬁ duwoc cho trong bang
G.3v6i 4, /V1a hé sb tiét dién clia toan bo tiét dién lién hop.
Nhiét do trung binh trong phan bé téng ¢, =336,111°C cho
trong bang G.4 va phu thudc hé so tiét dién 4, /V cla toan
b tiét dién lien hop va cap chiu Ikra tiéu chuan

Vé&inhiét dd q,.,, =346,252°C mo dun cat tuyén clia bé
téng tinh theo c()ng thirc:

E, o =f P = 2875 Mpa

cu,0

Trong do: k,,va &, ,cho theo bang 3.3 clia EN 1994-
1-2 tai 3.3.2

k.,=0,814 va ¢, , =0,008083

Gia tri tinh toan cta dd bén déo khi nén doc truc va do
ctrng chiu uén tinh toan clia phan bé téng:

0,86{((h=2¢, ~2b, ,)(b—e,~2b,.,)) - 4} £..)

N_/i,pldevC = Vit fic
= 1210kN
(E1),, - Eﬁyw[{(h_zef =2b,,)(b=2b, ;)3 =€)/ 12} -1 }
=1064 kNm’
Trong dé:

I, .1a momen qua tinh cda phan dién tich cot thép véi truc
quan tinh z cda tiét dién lién hop.

Trong d6: hé s6 7, ;. =1

Cac thanh cbt thép:

Hé sb gidm tng suét chay k,,,va hé so giam mo dun dan
hoi kg, cla cbt thép phu thuoc cép chiu Ira tiéu chuén va
khoang cach hinh hoc trung binh u tr truc cia cét thép t&i
cac bién ngoai ctia phan bé téng bang G.5 va G.6 cia EN
1994-1-2 phu luc G.

u=\Juu, =50mm

Trong do:

u; khodng cach tir truc cét thép dén mép trong canh thép
hinh, don vi mm

1, khodng céach tir truc cbt thép dén bé mat bé téng boc,
don vimm

Gia tri tl'r)h toan cua do bén‘ déq khi nén doc truc va do
ctrng chju udn tinh toan ctia phan cot thép:

A&'kl’ [f;!
oplrds = =1202kN
7M,ﬁ,s
(EI),,. =ke B, =5189kNm’

Trong d6: hé s6 7y . =1
Tinh toan lwc nén doc truc t&i han khi chay:

Lu’(; nén doc truc tinh 'toén theo do bén déo va dd cirng
chiu udn tinh toan cua tiét dién cét trong trwdng hop chiu
chay theo cong thirc:

N/i,p/,Rd = N/i,pl,Rd,f + Nfi,pl,Rd,w +N/i,pl,Rd c + N/I pl,Rd,s
=3096 kN
(E])ﬁ,eﬂ,z = q)fﬂ (El)ﬁ,s,z + ¢)w,.9 (El)ﬁ,w,z
+0.0(EI), . +¢,,(El),,  =6953kNm’
Trong do:

o Puo-Pes Ppla 4 hé sb gidm phu thude vao tac
dong rng suat nhiét tra trong bang G.7.
Lwc nén t&i han Euler:

EI)
e = n% = 8160kN
4
Trong d6: [, = I, =2,9m

Hé s6 do manh khong tht nguyén:

N,
Ay = | 0,616
Nﬁ,cr,z

Hé sb giam: Hé sb giam x. =0,776 tra theo dwong
cong uén doc ¢ clia EN 1993-1-1, tra theo gia tri 4, .

Lwc nén t&i han han doc truc trong tredng hop chiu Itra:

N :;(ZNM,M:2402kN>Nl.dt:1128,1kN

fi.Rd =z

chiu Ira R60

2.2.3 Khao sat gi¢i han chju lwc cla cét PEC, s dung
phwong phap don gianhoa:

Khao sat : gitr nguyén cac thong s6, thay dbi tiét dién
cot tr HE300B dén HE240A, cac tiet dién’néy dam bao diéu
kién ctia phwong phap tra bang co cac két qua twong rng,
lap thanh bang 4.

2.3.4 Nhan xét v& sir dung phwong phap don gian trong
thiét ké cot PEC:

CAu tric phwong phap don gian thuan tién dé 1ap thanh
bang tinh cho thiét k&.D4i chiéu phuong phap tra bang, voi
bai toan dang khéo sat, phuwong phap kiém tra dwa ra 1 tiét
dién c6t phu hgp HE300B, st dung phwong phap don gian
tim dwoc 7 tiét dién cot nhé hon va van dam bao kha nang
chiu lwc.Trong lwong thép cot gidm dan tr HE300B t6i tiét
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dién nhdé nhat HE240A, tiét kiém t&i 50% khéi lwong. Nhan
xét ndy co y nghta nhét dinh cho nguoi thiét ké trong viéc
Iwa chon tiét dién cot tiet kiém, ddm bao kha nang chiju lwc.

Phwong phép don gian xét dén chiéu cao cot, hé so tiét
dién trong tinh toan kha nang chiu lyc, khong xét den phi
tuyén hinh hoc, d6 cong ban dau ctia cau kién. Ty |é c6t thép,
kich thwdce tiét dién b,h, chidu dai ctia cot I= phai ndm trong
gidi han clia phwong phap.

2.4 Phuong phap nang cao:

2.4.1 So bod vé phuong phap st dung mé hinh nang cao:

Ung xt khi chay ctia cot PEC dwoc trinh bay trong mét
sb nghién ctru v& phan tir htru han [1,2,9,10]. Bwdng cong
chay tiéu chuén ISO 834 [1] dwgc siv dung.

2.4.2 Tinh toan str dung phwong phap st dung mé hinh
nang cao:

Trong pham vi bai bao, st dung SAFIR 2016 duoc s
dung dé mo hinh cot HE300B. Kich ¢& phan ti» phan ti hiru
han tir 6 dén 30 mm, hinh 4.1. Phan t&r beam duoc str dung
m‘é hinh c6t. Cot du:(_)’c mod hinh 9(') do cong dau tai gitra cot
bang h /200. Lién két khép hai dau chju lwc nén dung tam.

2.4.3 Khao sat str dung phwrong phap str dung mo hinh
nang cao dung phan mém SAFIR (2016):

Gil» nguyén cac thdng s ctia bai toan, thay ddi tiét dién
cot tr HE300B dén HE240A, cac tiét dién phan tich cot chiu
chay dén khi méat &n dinh thu dwoc thdi gian chiu Itra khao
sat qua phwong phap st dung mé hinh nang cao, c6 cac két
qua twong rng, lap thanh bang sau:

2.4.4 Nhan xét vé& s&r dung mé hinh nang cao trong thiét
ké cot PEC:

- Phuong phap st dung mé hinh nang cao doi héi ngudi
str dung co6 kién thirc nhat djnh vé phwong phap so, viéc
thire hién tinh toan doi hdi nhiéu thoi gian hon phwong phap
don gian.

Bang 3. Kiém tra diéu kién dé ap dung du'dc phuong phap mé hinh don gian:
cot lién hgp thép bé tong boc mot phan HE300B, gidi han chiu lira R60.

Bang 4. Két qua tinh cot PEC vai tiét dién thép hinh
HE300B dén HE240A

STT | O SE™ | M8 o2 1o N (RN | Ny (V)
1 HE300B 13,33 2402 1128,1
2 HE280B 14,286 2185 1126

3 HE260B 15,385 1886 1124,6
4 HE240M 15,472 1966 1133,9
5 HE260AA 15,889 1736 1119

6 HE240B 16.667 1601 1123.2
7 HE240A 17.029 1439 1119.9

- Béi chiéu phwong phap don gian, véi bai toan dang
khao sat, str dung st dung mé hinh nang cao tim dwogc thoi
gian chju chay cuia cot cé gia tri I&n hon dang ké tir 2,6 t6i
4,2 1an v&i phwong phap don gian, véi bai toan dang khao
sat Ia R60. Nhan xét nay cling phu hop v&i viéc str dung md
hinh nang cao da xét dén sy lam viéc ddng thoi cia toan bod
tiét dién lién hop thay vi chia thanh 4 phan, thoi gian chiu
chay cla cot téng 1én dang k&.Viéc s dung mé hinh nang
cao co thé tim thém cac tiét dién cot nhé hon va dam bao
kha nang chiu lwc.

Nhan xét vé cac théng sb: chiéu cao cot, kich thudc tiét
dién b,h, ty 1& cbt thép, hé sb tiét dién t&i gidi han chiu Ira
cla cot véi mo hinh nang cao: Cac théng sb trén da dwoc
dwa vao tinh toan, anh hwéng trwc tiép téi két qua tinh. Két
qua thé hién trén bang 4.

M6t nhan xét dang chi y v& anh huéng dang ké cla
dién tich bé téng cha cot dén gi&i han chiu Ira clia cot: Tai
bang 4, so sanh cap tiét dién 3 va 4, 5 va 7 nhan thay: dién
cOt nao co dién tich bé tong I&n hon thi kha nang chiu chay
lau hon. V& dinh tinh cling phu hop vi bé téng chiu nhiét
tét hon thép. Do vay, dé&
dap &ng bai toan kinh té,
khi so sanh cac phwong

an chon tiét dién cot PEC,

Yéu cau Théng sé cot HE300B Két luan M 'L dien cot FEL
nén chon tiét dlgn co dién
Chidu dai I6m nhét 1, = 13,5b =13,5.0,3 = 4,05m tich bé tong nhieu hon.
230mm< h <1100 mm I —2.9m Dat 3. Ketluan
o= j Bai bao da trinh bay
230mm< b < 500mm h =300 mm, b =300 mm bat tinh toan gi¢i han chiu Itra
y y cta cot lién hop thép- pé
Ty lé cbt thép nhd nhat 1% < ——— < 6% *=4,3% Pat téng dwoc boc moét phan
A+ A4 A+ 4, (PEC) chiu nén dung tam
f A f R bang phwong phap bang
Cap chiu Itra tiéu chuan I&n nhat R120 cap chiju Itra tiéu chuan R60 Pat tra, phwong phap don

A S\

Hinh 5. Tiét dién cot HE300B Hinh 6. Nhiét do trong tiét dién cot sau thai gian

trong Safir 2016 chiu Itra 60 phuat

gian, phwong phap sk
dung mé hinh nang cao
theo tiéu chudn Chau Au
st dung phan mém SAFIR
(2016). Phwong phap
bang tra, phwong phap
don gidn dé s dung.
Phwong phap s& dung
mo hinh nang cao doi hdi
ngudi s dung co kién
thirc nhét dinh vé phuong
phap sé, viéc thwc hién
tinh toan doi héi nhiéu thoi
gian hon phwong phap
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nghén; thye hién tbt sw phdi két hop trong lanh dao, quén ly
diéu hanh m¢i dat dwoc muc tiéu dé ra. Tlr d6, nhém tac gia
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Tinh toan gidi han chiu ltifa ciia c6t lién hop thép - bé tong...

(tiép theo trang 39)

, He sb it | 'notgian Ko g % 50 v tﬁfﬁ ainh be tong.

STT | Tiét dién cot "dén chiultra | Njg, (kN) phwng p°hép o i 29

(phat) bang R60 4, (cm ) A, (cm )
1 HE300B 13,33 258,6 1128,1 420 149 722
2 HE280B 14,286 222 1126,0 370 131 624
3 HE260B 15,385 196 1124,6 328 118 529
4 HE240M 15,472 162 1133,9 270 200 441
5 HE260AA 15,889 192 1119,0 321 69 537
6 HE240B 16,667 153 11232 255 106 441
7 HE240A 17,029 156 1119,9 260 76,8 447

don gian, phwong phap tra bang.

Viéc tinh toan, thiét ké cot PEC nén st dung phdi hop ca
3 phuwong phap trén dé& chon dworc tiét dién cot hop ly:
Lwa chon so bd tiét dién cot bang phwong phap tra bang.

Téi wu tiét dién bang phwong phap don gidn hodc st

dung mé hinh nang cao.

Uu tién tiét dién co cung kha nang chju lyc nhwng dién
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