SCIENCE, TECHNOLOGY - ENGINEERING

XAC BINH NOI LUC CHO SAN NEVO MG

(NEW NAUTILUS EVO0)

DETERMINATION OF INTERNAL FORCE FOR NEW NEVO

ThS. Truong Quéc Khang

Khoa Xay dung - Trudng DHXD Mién Tay
Email: truongquockhang@mtu.edu.vn
Dién thoai: 0907 028 028

Tém tat:
Bai bao trinh bay co s& ly thuyét va
cach xac dinh noéi luc déi véi san NEVO
mai (New Nautilus Evo) theo EC2 EN1992-
1-1.
Tirkhéa: san Evo, tdm Evo.

1.Mb ta

Nautilus Evo méi (New NEVO) la van khuén
nhua tai ché duac thiét k& dé tao ra cac tam 16i
réng hai truc trong bé téng cét thép.

Cau trac dugc cau hinh giéng nhu mot
tam phang bé téng cét thép vai cac 16 rdng
hinh lang tru bén trong. Ung x{ cia két cau
giéng nhu mét tam phang, bai vi hinh dang
clia cac khoang trong dam bao du doé ciing
xoan, theo EC2 EN1992-1-1 5.3.1.

Tai nhitng khu vuc tap trung luc cat
(phia trén tudng va cot), ban san dugc lam
bdng bé tdbng nguyén khoi.
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Hinh 1. Mdt cdt dién hinh ctia tdm Nevo mdi [2]
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Abstract:
The paper presents the theoretical
basis and how to determine the internal
force for the new NEVO (New Nautilus
Evo) according to EN1992-1-1.
Keywords: Evo floor, Evo shell.
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Hinh 2. B6 cuc dién hinh cua cdc hép trong
san Nevo [2]
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Hinh 3. Vdn khuén diing mét Ian Nevo mai
2]

2. Co sé ly thuyét

2.1. Cac gia dinh tinh toan chung

Tinh toan kich thudc trudc nay dua trén
phuong phap Park & Gamble dé tinh toan
tdm mong hinh chir nhat (véi ty 1é chiéu
dai canh A va B nhd hon 2) trén céac gia
d& c6 nhip va nhip khéng xac dinh. Anh
huéng cta nhip géc va nhip bién dugc
xem xét bang cach nhan mémen uén thu
dugc tur phuong phap trén véi mét hé s6
thu dugc ti mét s6 mé hinh FEM. M6 hinh
nay cho thay rang Park & Gamble phu hgp
vGi mé hinh FEM cho nhip trung tam néu
cac nhip 16n hon.

Déi vai cac nhip nhd hon 2 va doéi vai
cac nhip goc, nhip bién thi gia tri mémen
udn nay dugc nhan véi mét hé sé thich
hop. Ty 1é thép dugc tinh theo phuaong
phéap binh quan gia quyén cé xét dén so
nhip bién/géc va nhip gila.

Khi tinh todn d6 vong, diéu sau day
da dugc xem xét (Ly thuyét vé tam va vo
cta Timoshenko): néu kich thudc clia tam
|&n so vai khodng cach a va b gilta cac cot
va tai trong phan bé déu, thi ¢ thé dugc
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két luadn rang udn trong tat ca cac nhip,
khong gan vai bién clia tam, c6 thé dugc
coi la giong hét nhau, do d6 ching ta cé
thé gidi han van dé chi uén ctia moét tam.
Do léch toi da la & tam clia tam va d6 léch
& cac goc la khong. BE don gian héa van
dé, ching ta gia st rang kich thudc mat
cdt ngang clia cac cot 1a nho va c6 thé bo
qua khi xét dén d6 vong va moémen tai
tdm cla cac tdm. Bang cach ndi suy cac
két qua dugc lap bang, d6 vong dan hoi
dugc tinh todn. Ngoai ra, do léch dai han
cla vét nuat dugc tinh toan théng qua
viéc st dung cong thiic don gidn héa EC2
két hgp cac tiing x{ trong Ung x& khong
bi nut va bi nit. Diéu nay dugc thuc hién
théong qua thai diém yéu té &, dé la mot
chtic nang clia thai diém uén trung binh
va uon nut.

Tat ca cac tinh toan déu dua trén tiéu
chuén Eurocode 2.

2.2.Vat liéu

Bdng 1. Bdc tinh cta bé téng [2]

C25/30

Cap cudng do

Hé s6 tin cay Y, 1.5

(Mpa)

Cudng d6 dac trung 249

fck
Cudng do6 trung binh | f_(Mpa) 33
fcd

Cudng do thiét ké (Mpa) | 14.11

Cudng do kéo doc

truc trung binh fm (Mpa) 2.56
Cudng d6 kéo doc
truc dc trung fMpa)| 18
Cudng do6 kéo doc
truc thiét ké fouMpa) | 1.2
Cudng do kéo trong | . Mpa)| 215

diéu kién chiuuén | m
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Cudng d6 kéo thiét Bdng 3. Dt liéu dau vao [2]
ké trong diéu kién | f_ (Mpa) 1.51 Nhip 1 Lx (m)
chiu uén -
: ’ - Nhip 2 L
Cudng db cat thiét Ip 2 Lx (m)
K& tq (Mpa) 0.3 Chiéu cao ¢t (cm) 30
Mo dun‘dan hoi E_(Mpa)| 31447.16 Chleu rong cot (cm) 30
trung binh S6 nhip huéng 1 2
S6 nhip huéng 2 2
Bang 2. Dac tinh cda thép [2] 2.3.2. Cau hinh tdm san nhe Nevo méi
Cap cuong do B450C San nhe Nevo méi can mét sé khu vuc bé
Hé s6 tin cy - 1.15 téng day du phia trén cac cot. Phan mé rong
2 5 N3 cla cac vung nay phu thuéc vao:
Cu?ngvdc_) nang £ (Mpa) 450 ! 9 Ay pA‘ INUC
suat dac trung vk - Luc dam trén dau cot.
Cudng do thiét ké f ,(Mpa) 3913 - Khodng cach gilta cac phan tirNevo mai.
Sdic cing f (Mpa) 495 - Sucn,g do chiu cat clia tam nh,e khong
" — c6 cot thép (trong trudng hgp mudn co cot
M6 dun dan hoi E (Mpa) | 210000 : s s . AN A
trung binh o \MpP theplchgu cat, tuy chon kich thudc vung day
. du téi da).
2.3. Dirliéu dau vao - Cudng dd cét vai cot thép cu thé duoc
2.3.1.5an gia dinh chung xac dinh béi nha thiét k& (tuy chon kich
Ban san dugc coi la mot tdm mong  thudgc toan viing téi thiéu).
hinh chir nhat trén cac cét c6 nhieu nhip S6 luong cac phan tir Nevo méi va trong
nhu thé hién trong so d6 sau: lugng ban than clia tdm phu thudc vao cac
e thong so trén.

Hinh 4. So d6 két cdu san [2] Hinh 5. Cdu hinh tdm san nhe Nevo méi [2]
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Bdng 4. Théng s6 cdu hinh tdm san [2] A st oha
BEmatphan | p (cmym) | 137561
Khoang cach céc S " tam sang
han ti N o Tién ich m&rong X —
phan tiNevomsi | = ving C__(m) Tiéuthubéténg | C  (m3/ 015
(mm) P tdm nhe m?) '
120 1.4 Trong lugng ban | G, . (kN/ 3.79
than tam nhe m>) '
2.4.Ditliéu daura . R
. Tam tiéu thu bé A
2.4.1. Bdc diém tam nhe Nevo t6ng toan cau Cau (M*/M?) 0.16
Mat cat dién hinh cta tdm Nevo méi [, . .. ..
- Ty Ié dién tich o 9456
duagc hién thi trong hinh anh sau: t4m sang ° :
L |
%/ YISy N 2 v i//-/ f2Leds W Ty |é dién tich
Oy i e % | sS4
|//,\T ATITON 4{ L L7 //\7A| toan b san

Hinh 6. Mdt cdt cua tdm Nevo [2]

Bdng 5. Bdc tinh tdm 16i rong [2]

Téng d6 day H, (mm) 210
b6 day I6p day S, (mm) 60
Do day I6p trén S, (mm) 50

A . New
Tén tam Nevo N. Nautilus .
méi Lo Nautilus

EVOH10

chih thudc Nevo H o (mm) 100
mdl nau
KfA\oang cach N (mm) 120
hop
Khoang hop
huéng X B. (mm) 640
Khoang hop B, (mm) 640
huéng Y
Nhip cét t6i da
trong ving thiét | L x L, (m) 6X6
ké
Momenquan | ) nam) | 7102687

tinh tdm nhe

nau
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2.4.2. Dirliéu phan tich F.ELM

Tam c6 thé dugc moé hinh hoa bang
phan mém FEM duéi dang tdm bang vat
liéu bé tong. D& mé phong su hién dién
cla cac khoang tréng, cac thudc tinh cla
tadm dugc stra d6i nhu sau:

- Gidm do6 cing uén dé moé phoéng
hanh vi uén hiéu qua: mémen quan tinh
cUa tiét dién réng dugc tinh theo dinh ly
Huygens-Steiner va so sanh vdi tiét dién
nguyén ven dé tinh hé s giam quan tinh.

- Giam d6 cling xoan dé mo phong su
truyén luc ngang hiéu qua: déi véi moé
men quan tinh, theo ly thuyét Bredt, do
cliing chéng xoén cula tiét dién réng dugc
tinh toan va so sanh véi tiét dién day du
dé tinh ty & giam do6 cling xoan.

- Giam d6 cung cat dé mod phong kha
nang bién dang tiép tuyén hiéu qua: déi
véi mémen quan tinh, bé mat tiét dién
ngang cla tiét dién réng dugc tinh toan
va so sanh vai tiét dién day da dé tinh hé
sO giam d6 cling chéng cat.
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Hinh 7. Tiét dién réng dé tinh mé men qudn
tinh vd d6 cung xodn véi mét cat A1 va A2

[2]

Bdng 6. Hiéu chinh thudc tinh tdm theo
phdan mém F.EM. [2]

Hé s6 giam quan tinh 11,1 0.92
Hé s6 gidam quan tinh 12,2 0.92
Hé s6 giam quan tinh 11,2 0.96
Hé s6 giam cat S1,3 0.66
Hé s6 gidm cat S2.3 0.66
Hé s6 giam khéi lugng 0.72
Giam mé dun dan héi Mpa |29450.73
Mat dé tam bé tong nhe |kN/m?3 18.02

2.4.3. Tai dirliéu

Bdng 7. Tai trong [2]
. Phan phéi

Tai trong (kN/m?) 9, Yo Y, Y,

Tongluong | 359 | 35

ban than (G)

Tai trong chét

chéng chat 1 1.50

(9)

Hoat tai (Q) 1 1.50/ 0.7 | 0.7 | 0.6

2.5.Tinh toan [2]

2.5.1. Momen uén

Do6i vGi ban san dugc d& bai cac cot,
chiu tai trong thang dung w, cach don
gidn hoa phu hgp trong tinh todan mémen
uén bén trong la nhu sau (Park & Gamble):

Téng md men udn tao thanh M+ va M-,

theo phuong x, phai béng wi [} /8, (ly
luan hoan toan tuong tu theo phuaong y).
Cang tinh dén kich thudc cot b, tdng moé
men udn theo hudng x cé thé duac viét la:

2
1.
M,=M"+M = =0 | 4o
I8 8
Va theo hudng y:
2
b 1.2
M, =M"+M" :(1—%} W yS"
y

Cot thép dugc tinh toan chia nho cac
dai lugng do6 thanh déng gép modémen
uén am (thém téi 60-65% M.) va thanh
dong gép moémen udn duong (40-35%).

Han nira, hai mé men duong va am nay
dugc phan bo trén hai dai, mot dai néi cac
cot va dai trung tam.

Trén thuc t&, 70% mémen am phu
thudc vao dai cét va 30% trén dai trung
tam, trong khi mémen duong dugc chia

déu.
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] AppogEgin ]
Campata
01750 Lx, .65 Ly 10,1750 Lx|
Fascia Centrale
i =
NN AOpogRic \\\ 1

Hinh 8. Khodng cdch phén b6 [3]

\\‘;\ AppagEi Y
035 M- 0.3 M- 0.35 M-
Campata
L25 Mt 05 M+ 0,25 M+
|y Appaggke A

Hinh 9. Dadi trung tam va dai bén [3]

Bdng 8. Tém tdt tinh todn mé men uén [2]

Téng md men udn

theo hudng X M., (kN.m)| 193.01
M6 men uén duong
theo hung X M,, (kN.m) | 67.55
M6 men uén am theo
ohuong X M, (kN.m) [-125.46
M6 men uén duong M
theo hudng X, Dai X+ LAT 14.07
ba (kN.m/m)
én

M6 men uén duong M
theo huéng X, Dai XrCENTRE | 938
truUng t3 (kN.m/m)

gtam
M6 men uén am theo My 36,59
hudéng X, Dai bén (kN.m/m) '
M6 men uén am theo M
phuong X, Dai trung (kl\)l<_'rCTE1'}Trr;1E) -10.45
tam '
Téng thai diém udn
theo hudng Y M,,, (kN.m)| 193.01
M6 men uén duong
theo hung Y M., (kN.m) | 67.55
M6 men uén am theo
ohucng Y M, (kN.m) [-125.46
M6 men uén duong VoLAT 14.07
theo hudéng Y, Dai bén| (kN.m/m) )
M6 men uén duong M
theo huéngY, Dai Y+ CENTRE 9.38
trung t3 (kN.m/m)

gtam
M6 men uén am theo M, e 136,59
hudng Y, Dai bén (kN.m/m) '
M6 men uén am theo M
phu ongY, Dai trung (kI\T'rcrEmN/TrRri) -10.45

tam

TAP CHi KHOA HOC & CONG NGHE - TRUGUNG BAI HOC XAY DUNG MIEN TAY

Journal of Science Technology & Engineering  Mien Tay Construction University

ISSN 2525-2615




SCIENCE, TECHNOLOGY - ENGINEERING

2.5.2. Luc cat [2]
Luc cat dugc tinh theo xap xi la né thay déi tuyén tinh. Gia tri s dung cho thiét ké
chiu cat cla mat cat la:
V,, =36.44kN

2.5.3. Luc choc thing [2]
Luc choc thing dugc tinh toan théng qua phuong phap don gian hoa do EC2 dé
xuat va gia tri ctia n6 trén chu vi cot uO la:
Viao =1.66 MPa

Trong khi trén chu vi tGi han tha nhat ul, né la:
Ve, =0.61MPa

3. Két luan
Bai viét da trinh bay ca s& ly thuyét va tinh toan noi luc d6i véi san NEVO mdéi theo
EN1992-1-1.
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