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LOINOI PAU

Y tuong sit dung tdm 3D duoc dua ra tai M vao nhitng nam 1950. Y naing chi
don gidn L su két hop 19i ich cia tdm EPS va bé tong. Nhumg voi ky thudt Lic bay
eicr thi sdn xudt tdm 3D 14 khong kinh 18 va hidu qud. Cdc nha khoa hoce dd tiép tuc
nG luc nghién ciou thiet ké dé o6 thé sdn xudt hang loat vai chi phi thip. Vio nhitng
ndam 1980, céng ty EVG ciia Viemg qudc Ao da cdi tién v phdr trién cdc thiét by,
cong nghé oG thé sin xudt khoi hwong lon va gid thanh thip tdm panel 3D. Nha
may han tu ddng o6 thé sdn xudt 1.000.000 i’ méi nam. Bé ring tdm panel tiéu
chudn dupc thong nhit o 1,2 m, chidu dai ¢6 thé 1én dén 6m. Cong nghé sdn xudt
nay dugc nhiéu nudic trén thé Qici chdp nhan v cdp bdng sdng ché.

Tdm 3D la mdt vat ligu khd mai mé doi vdi xdy dung Vit Nam hién nay, uu
diém cia tdm la dugce sdn xudt hing loat vai hé thdng e ding hiéu cao tgi cong
xudng nén gid thanh cd thé chdp nhin dugc, tién do thi cong nhanh, chdt lugng
ddm bdo, cing nghiép hoa duoc nganh xdyv dung.

Tdm 3D ¢6 thé thay thé cho vat lidu gach truvén thdng, tranh dugc hién niong
dao ddat lam gach, dé lgi nhiéu ao hé gdy mdt quy ddt sdn xudl, han ché dupce
vide nung diot gach gdy & nhiém cho méi trcomg.

Két hop duge phuong phdp thi cong ldp ghép va bé tong toan khii, 6 thé tao
dugc bdt ki hinh dang ndo theo thiét ké .

Tdm 3D khing dic hai cho nguoi va vat nudi, khdng bi méi, mot, kién, gidn,
chudt gdm nhdm, khdng bj nit né, khéng bj tham nuic, djt, chong duge gics bdo
hon 300 km/gio, chiu duge dong ddt dén 7,5° richter, cdch nhipt, chong chdy
1000 C dén hon hai gio/ logi tung 10 em, cdch dm Rw 42 Dh (26 cho phép nha
thuong 1 Rw 70 Dh), twdi tho cia nhi bé 16ng ¢6t thép nhe ba chiéu, ¢ 151 cdch
dm cdch nhiét bing Panel 3D tir 50 dén 100 nam.

Thi cong t6n rat it khéi lugng o6p pha, gian gido. Bén canh dod, do nhd duoc
cdoh nhiét (61 nén co thé gidm dwyre chi phi tiéu hao dién ndng trong qud trinh sir
dung céng trinh.

Cong nghé sdn xudt ndty dat tieu chudn Hou Ky (ACH va chdt lugng xdy dung
Houa Ky: SBCCI, ICBO, BOCA va HUD -USA, ISO 9002 - Taiwan & Eu-o

Tac gia

TS. Ngé Quang Tuong



PHAN 1. QUY TRINH THIET KE TAM VAT LIEU 3D

Chudng 1

TONG QUAN VE KET CAU XAY DUNG
BANG TAM VAT LIEU 3D

1.1. PAC TINH KY THUAT CUA VAT LIEU 3D

Céc thanh phin panel 3D gdm tAm 3D va 2 16p bé tdng 2 bén. Tam 3D gdm 1dp
EPS (Expanded Polystyrene) 8 giita, 2 18p Wu6i thép song song va anhitng thanh thép
chéo dugc han vao 2 ludi thép doc theo chiéu dai. Thép chéo ddm xuyén qua Idp
EPS va dugc ma @€ tranh in mon. Ludi thép phi khong cin phai ma néu L3p bé tong
du day.

MAT CAT NGANG TAM 3D

Lugi thép phi

L6p bétong phun

Hinh 1.1

KICH THUOC PANEL Ludi phi

Z Tam EPS
L« Chidu dai
1

Hinh 1.2
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Hinh 1.3. Phan b thép chéo va luidi thép phu
1.2. KICH THUGC TIEU CHUAN CUA TAM 3D

Kich thudc Panels:
Chiéu dai: Tdi thi€u 2,0m, ting din mdi budc 10 cm
T&i da 6,0m. Theo Iy thuyét cling ¢4 thé san xuit loai pancl dai hon.
Chiéu ngang:1,2m (1,0m)
EPS D4 nd clia polystyrene theo tién chudin ONORM B6050 phai
¢6 mat dd xdp xi 15kg/m’. Day tir 40 dén 100mm, budc ting
gidm 10mm,
Ludi phu:
DPudng kinh: 3.0mny; cip thép BSTS500 theo ONORM B4200.
Khodng cdch 6 ludi (e) 50 x 50mm
Khodng cach gitta tim EPS va Iugi pht (a): 13, 16 hodc 19mm, khodng cich
thudsng dp dung nhatla 13mm.
Thép chéo:
Pudng kinh: 3,8mm, thép ma trong nhém thép BST500. Ti da 4,5mm
Khoing cich:100 hodc 200mm (= €)
Budce 100mm hodc 200mm; tite 1a 67-200 thanh thép chéo trén Im".
bd chéo: DO nghiéng cda thép gian ty thude vao khodng cich e va es.
Trong sdn xudt, gia tri €, 13 khdng duge thap han gid tri nhd nhat. Hién nay
panels duge sdn xuat theo 2 ki€u bé tri thanh thép gian.

Bang 1.1. B4 tri thép chéo tiéu chuin

‘ S& lugng Budc [mm] €4 [mm]
t_ 100 200 60
| 200 ] 100 40
b6 chéo gbc thép gian la:
o= arctan[MJ
€,

Vi gid tri e; khong chic chin, cé thé thay ddi vai milimeters. Trong tinh todn két
cdu gid tri "a" dugc 18y bing 20mm, khodng cach gita udi phi va EPS.
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1.3. BE TONG
1.3.1. Bé tong trdn tai cong trudng

Tuy thudc vao méc bé tdng, tron hdn hdp vat liéu trong 3-4 phiit véi khodng 300 kg xi
mang va s6 lugng nude theo yéu ciu trong mdt may trdn trude khi phun. Mac bé tdng
thye € cling ty thude duding cong cip phdi clia vat liéu ¢6 duge qua thi nghiém.

1.3.2. Gradient gidi han cia cét liéu

GRADIEMT GIOI HAN

Phan tram cét ieu lol qua (%)
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Kich thudc ray (mm)

Bisu di 1.1. Gradient gidi han

Cap phoi chinh xdc khdng nhitng tao ra bé tdng ¢é chi't lugng cao ma cdn quyélt
dinh dén hiéu qui khi st dung mdy phun. B¢ ¢6 thé phun dudge, ¢ot lidu phii chifa
mot $6 lugng hat nhuyén nhd nhi't c¢é dudng kinh dudi 0,125mm. Sau khi rdy sang
0,125mm, khéi luong lot qua sang it nhat 4-5% va khong qud 8-9%. Cdc hat nhuyén
phdi bio ddm giit duge Iugng nude khi phun gua voi bam. N&u khong dd lugng hat
nhuyén, phai thay th&€ biing vit liéu khic. Trong trudng hgp vat liéu 13y tiY song, hd
thi gan nhu khdng ¢é hat nhuyén.

1.3.3. C3 hat

C3 hat thudng dung tiy thude vao cudng dd va hiéu suit cia may phun, May
phun kho dé dang phun dugc ¢3 hat 181 da 8 mm, hat ding cho mdy bdm vita hd 1dn
nhat 1a 4-5 mm. Dai vdi wdng, cudng d6 bé tong sau cing 1a 10-15 N/mm” (=fc), c8
hat 16n nhat 13 4 mm.

1.3.4. Xi mang

Xi mang trong bé tdng phun 14 khoiang 300 kg/m3. Gid tri ndy dam bdo duge ca
cudng do 1in khd nang bom. Néu lugng xi ming I6n thi ddi héi nhiéu nude hon.
Lugng xi mang 1dn thi bé tdng dé bi co va xuit hién v&t nut.

1.3.5. Ty lé nuéc/xi mang

Ty 1é nudc / xi mang khong nhitng dnh hudng dén khd ndng thi cOng, ma nd con
anh hudng dén cudng dd va bio vé cat thép khdi ri sét. Néu luong nude qud nhiéu,
c4c 16 rdng xudt hién sé dnh hudng dén chat lugng bé tong. Nén dp dung ty 1& nudc /
xi miang la 0,5 - 0,6.



Chuong 2
TINH TOAN TAM 3D

A. TINH TOAN THEO TRANG THAI GIGI HAN THU NHAT

2.1. YEU CAU KHI TiNH TOAN CAC CAU KIEN 3D THEO KHA NANG
CHIU LUC

Tinh todn dudc tién hanh theo tiét dién thing géc vai true, theo tiét dién nghiéng.
Ngodi ra cin tién hanh tinh toin ki€m tra nhitng viing chiu lyc tic dung cuc bé.

Theo ti€t dién thing géc tinh todn vdi tdc dung cda lue doc N, cda moment uén M
hoac ctda 8 hgp gdm M va N.

Tinh todn theo i€t dién nghiéng & nhitng viing ciu kién chiu luc cit Q tinh vdi tic
dung cda Q va cia M.

Cau kién chiu udn, tinh theo kha niang chiu lyc trén ti€t dién thing goc.
2.2. TINH TOAN CAU KIEN CHIU UON

VE nguyén tic ¢4 thé tinh todn tAm sin 3D gidng cdc tién chuin thi€t k& san bé
tdng ¢ot thép thong thudng. TAt cd cdc nguyén tic tinh todn ndi luc va trang thai
chiu tdi clia bé tdng cdt thép cé thé 4p dung cho tdm 3D. Tuy nhién, ciAn phai hru y
sit gidm kha ning chiu e do tim EPS.

Théng thudng san 3D dudc xem lam viéc theo sé dd dim don gidn hodc dam lién
fuc vi vdy cdc thanh thép (thép phd va thép gia cudng) chiu luc kéo va Iuc nén, bé
tdng chin nén. Nhitng thinh phin nay dudc thiét ké theo nhitng quy udc cda két cau
bé tong cot thép thong thudng.

2.2.1. Bi€u @6 bi&n dang ing sui't cha bé tong

Ung suét

A Biéu d8 Ung suét - bién dang

fe —

> Bién dang
2%

Bidu dé 2.1. Pé thj dién hinh bién dung-iing sudt ciu bé tong



Bi€u dd bi€n dang @ng suit ciia bé tdng 1a mdt dudng cong khong tuy€n tinh. Hau
hét cdc hinh dang todn hoc thong thudng cla dudng cong nay la mft dudng parabol
béc hai dat cyc dai khi bi€n dang 1a 2 “/g0.

Trong khi hiu hét cdc tiéu chudn, dng sudt nén khong ddi khi vugt qua ing suit
gidi han nay, két qui thit nghiém cho thdy ¥ng sudt nén gidm xudng khi vugt qua
gidi han 2%.

KHOI UNG SUAT NEN

fe 0,95 fc
!
: |
thang |
— 08| —=f
arabolic
’ /
/
L
[+
DIN DIN
(duéng parabol d&n 2% (x&p x hinh chi nhat)

théing tir 2 - 3,5%0)
Hinh 2.1. Phdn phéi vng sudt theo 1y thuyét.

Cudng do khdi clia bé tong dat dugce sau 28 ngay, do dé cudng dd chiu nén theo li
thuy€&t dudc tinh nhu sau:
fe = 0,70 fwag
Trong d6 fwog 12 cudng dd khdi bé tong sau 28 ngay. B3i vdi bé tdng mac cao hdn
thi gidm hé s6 xudng 0,55. Cudng dd clia mac bé tong tiéu chuin theo tinh todn la:

Bing 2.1. Mic bé tong [kG/cm’]

Mic bé tong B15 B25 B35 B45 B55
fc [kGlem?) 105 175 230 270 300

Khi thi€t k€ mat cdt 3D, khdi (tng sui't hinh chit nhit trong viing chiu nén c6 thé
dp dung cdch tinh gin ding theo hinh 2.1. Phuong phdp nay gid dinh ring toan viing
nén ly thuyét da dugc an dinh trude sao cho truc trung hoa khong nim trong vit liéu
EPS. Bién dang gidi han vudt qua ngoai pham vi 20/00 khong duge dp dung cho tim
3D. Kha nang chiu moment 16n nhat phdi dudc 13y thap hon gidi han.

2.2.2. Bi€u dé 1ng suit-bién dang cia thép

Bé day cia toan bd viing bé tong chiu nén dudc tinh ti¥ i 1& giita bién dang nén
clia bé tdng va bi€n dang cla thép. Ching phu thudc vao bi€n dang cla thép khi
thép dat dugc gidi han déo. C4 hai vit liéu déu ¢6 bi€n dang gidi han.

Pudng cong ng suat bi€n dang clia thép lic diu dugc xem nhu la thing
(Es = 20.600 kN/cm®). V6i modun dan hdi khong ddi, gidi han déo cida thép, loai
5000 kG/em® (thudng 12 thép panel) dat duge khi bién dang la 2,430!00.



2
[} 5000 kG/cm
— Dudng thing

Buong cong phi tuyén trong mot s6 tiéu chudn

(Austrian Onorm)

w Bién dang

2,43%o 5%a

Biéu dé 2.2. Biéu do ing sudt-bién dang ciia thép

P& tinh todn ciu kién chiu udn, gidi han sic cang cia thép 1a 5% rdi tinh todn
bi€n dang nén ciia bé tong (gidi han 1a 3,5%).

Chiéu cao vang nén ciing dugc gidi han. Dua trén nhitng tudng quan nay, ti 1é
gifta chiéu cao viing nén va chiéu cao dnh hudng c6 thé dudc tinh todn nhu sau:

Bang 2.2
Bi€n dang gidi han
Gidi han bi€n dang chiu nén cla bé t6ng 3,50/00
Bi€n dang gidi han cia thép 5,00/00
Ving nén/Chiéu cao dnh hudng 41,20/00
MO HINH TINH
Budng théng
an e
t b —>F
2
d parabolic "
1 ~—F,
Thep (fy)
Hinh 2.2

Kh&i @ng suit trong viing chiu nén 12 dudng cong parabol d&n 2% va mdt Khoi

itng sudt hinh chi nhat gifta 20!00 va 3,50!00. Tuy thudc vao bién dang nén, phuong
trinh (ng sui't nén cho phin parabol la:

fo, = fo.——.(2-—)
0
Emax = 2 /00

10



Ung suat nén dudc cho 12 khong ddi néu bién dang nén vudt qua 3,5%g. Bién
dang 1dn nhat cia thép theo tiéu chudn dugc 1ay 1a 5%00 cho céc loai thép.

Tinh todn Moment max theo md hinh trén:

0,801, x 0,95fc x (d — )b

D a
M_. = =0,434xt, xfcx(d—=)b
X 1,75 2xfex(d=

trong dé:

1,75: Hé s6 an toidn chung

tp £dx0416

a=ty,x0,80

Dién tich ctia cat thép dude tinh todn theo cdng thifc sau:
1,7
As=—"—— XM
zx fy

trong dé:

1,75: Hé s& an toan chung
M: Moment t6i da dudi tdi tic dong
z: Cénh tay don néi lye, x4p xi 0,9 d.

Phudng phap thi€t k& tiéu chudn chi co thé tinh dude Wng sudt néu bi&t dudng
cong Ung suat-bién dang. Mudn xdc dinh bién dang gidi han phdi xét dén tinh chat
dia phudng nhur 1a diic diém k§ thuit clia thép, hé s& an toan cda bé tdng. Cic gia
dinh trudc cda bi€n dang gidi han:

o Sitc nén 6i da 2%g0 ( Audng cong parabol ing suit - bién dang).

e Bién dang déo ciia thép 5%

Piéu nay din d&n han ché& chiéu cao viing nén chi dat dudge 28,6% cia chidu cao
dnh hudng khi thép dat dén trang thdi Ung sudt-bi€n dang gidi han (bién dang déo
cla thép). Su han ché trén thién vé an toan cho két cAu sau khi phan ba lai Wng suit
do sy 4 bién cla bé tdng, va ddm bio truc trung hoa phai ludn ludn nim & 1dp bé
tong phia trén (chiu nén).

MO HINH THIET KE
%0 fe
I ) ‘ C
E ; }} 0.286d < t,
d parabolic z=0,893d
T
Thép (fy) 5% -

Hinh 2.3. Mé hinh thiét ké uém tdm 3D

11



Moment cho phép dudi tdi tic dong (Hé s3 an toan chung 12 1,75) ¢6 thé tinh nhu sau:
M =0,0972 x fc x b x d° 0,3810 x fc x t x b x (d= 0,375 x )

Trong bdng 2.3, kich thudc t; (16p bé tdng nén) va dgps dugc tinh bi’mg mm va
moment 12 Tm/m. Cdc moment dudgc tinh dudi tdi sinh hoat bao gdm hé sd an toan
(=1,75) véi cdp bé téng 175 kG/cm® (=B25). DGi véi cdc cip bé tdng khdc nhitng gid
tri nay phdi dugc nhin vdi fc/175 kG/cm”. Khodng cédch giita canh dudi cia EPS va
trong tdm clia cdt thép 1a 20mm.

Bang 2.3. Mémen M cho phép (T/m) fe = 175 kG/cm®

LG&p bé tong (nén) Bé day EPS [mm]
mm 40 50 60 70 80 90 100
50 2,06 | 245 2,87 3,33 383 | 435 491
60 2,45 2,87 3,33 3,83 4,35 4,91 5,51
70 2,87 3,33 3,83 435 | 491 5,51 6,14
80 3,33 3,83 4,35 4,91 5,51 6,14 | 6,80

Dién tich ¢6t thép can thiét la:
.7
Ay = 1,L75xM
ZX fy

trong d6 :

1,75: Hé s6 an toan chung;

M: Moment t8i da dudi tdi tdc dong;

z: z cdnh tay don ndi luc;

Gid tri z xap xi z=0,9d.
2.3. TINH TOAN CAU KIEN CHIU CAT

Céc thanh thép chéo clia tim 3D chiu lyc cit. Ung suit cit trong tim chinh 1a kha
ning chiu luc cia thép chéo va mdi lién k&t han.

Ji / /[ ¢

Méi han

: A%,

Hinh 2.4

Luc cit cho phép cla mdi han (dd nhan véi hé s an todn) phdi twong duong it
nhit 30% cudng dd chiu luc 16n nhat ma thanh chéo ¢6 thé chiu duge. Cudng do chiu

12



lc 16n nhat clia thép chéo chinh 1a gidi han déo cia thép (fy). Luc gidi han trong
thanh thép chéo dugc tinh theo ¢dng thifc sau:

de 2
Fppag = 0,3x fyx —D1ac X%

Ti 1& gitta dudng kinh thép cla lu6i phd va dudng kinh thép chéo khong nén nhd
hdn 0,6.

D6 manh clia thép chéo c6 chiéu dai tinh todn bing 75% chiéu dai thyc clia thanh
thép chéo (chiéu dai nim giita 2 16p bé dng) .

[\ / \ g a = arctan EM.,]

iaw AN .

[\ [ a
-t e

Hinh 2.5

D&i véi cdc loai panel tiéu chudn, khodng cdch “a” gilta lugi va EPS 1a 13,16 hay
19 mm. Thudng 1a 13mm. Khodng cidc gilta EPS va trong tim Idp cdt thép c6 thé
duge 1dy 12 20mm. Khodng cédch thyc “e” clia thép chéo cdch gid tri cho trong bing
chi khodng vai mm.

Bang 2.4. Panel tiéu chudn

Loai Panel Budc Thép whéolin® e [mm]
Loai 1 100mm 200 thanh 40
Loai 2 200mm 100 thanh 60

Trong hiu hét cdc truding hdp, panels loai 1 dude st dung 1am panel san tiéu chuin.

Tuy nhién, theo phudng ngang clia tdim san 3D khdng chiu duge lyc cidt. Géc hgp
bdi 1uGi thép phi va thép chéo trong trudng hgp nay 1a 90° nén Iyc cit va moment
khong dugc truyén qua.

Diémdimmuyén l/‘/;///l///|///]7] .
;“‘\ i | } : } Huong dich chuyén
ST 727777777 ]
“~L Lop truet

Hinh 2.6. Panel theo phuong ngang

G th€ niim ngang cia panels, cic thanh thép chéo va EPS tao ra mdt I6p trugt
gifa hai I6p bé tdng. Do d6 d6 bén citng cla tim panel gidm ddng ké (theo phuong
13



ngang). Bdi vdi tim san cé 18p bé tong day 50mm & mit trén va (Am EPS day
100mm, moment quan tinh theo phuong chinh 1a 58,333 cm4/m, va theo phuong
ngang 14 2,083 cm*/m. Vi vdy, cé thé xem tAm san 3D nhu ciu twdc cic dim song
song theo mdt phuong va nhi mét san mdng theo phuong con lai.

i

/

Hinh 2.7. Mt cdt tuomg duong gém cde ddm theo phuong chinh

va 1dm san méng theo phuong ngang.

Do d6 c6 thé thi€t k&€ mot san hinh vudng nhu tAm sin 3D lam viéc mot phudng.
2.3.1. Tinh todn Ic cho phép trong thanh thép chéo (chiu lyc cit)
Chiéu dai tinh todn (bing 75% chiéu dai thuc) duge st dung d€ x4c dinh tdi trong
udn doc.
Chiéu dai tinh todn udn:
lg. =0,751g =0,75><d_5ﬁ
sina
r dpc
HE s6 an toan cia thép v = 1,70
Heé s8 an toan udn doc vg = 2,05

1'|:2

- fkadm = FXE (Cong thic Euler v 1>75)
Vk

fx adm < 0,3 x fy

trong d6:
Ige: chiéu dai tinh todn (mm);
Ig: chiéu dai théo chéo giira hai 18p bé tdong (mm);
r: bdn kinh quan tinh (mm);
P D6 manh ;
E: Module dan hdi cia thép chéo (KN/mm”);

dpiag: Dudng kinh thép chéo (mm);
dpps:  BE day EPS (mm);
fyagm: Ung suit tdi han (kN/mm”).
N&u khodng cich giifa hai mai han nhd thi khi tinh todn mat cit 3D, ¢6 thé xem
cdc thanh thép chéo lam viéc nhi gian. Tuong ty nhu tinh todn gian, luc cit V ¢6 thé
duge xem nhu 13 thanh phan lwe ditng cla cdc thanh thép chéo va c6 thé duge tinh

theo cdc cong thifc sau:
14



VpiaG = ir x Fpiag x sin a

Trudng hop panel ¢6 200 thanh thép chéo/mz, I6p bé téng phia trén day it nhit 60
mm va cdc mdi han rat gin v6i nhau (max 10 mm), c6 thé bd qua Idp bé tdng phia
trén trong qua trinh tinh todn va bil lai khodng cdch giita hai mdi han dudc xem 1a
chiéu dai tinh todn an toan. Néu khodng cdch I16n hon (nhut 200 mm) thi khd ning
chiu t3i that sy s& khdc nhau rat nhiéu. N&u san duge lip dit bdi cdc tim panel ¢6
khodng c4ch gilta cic thanh thép chéo 14n thi can phdi ki€m tra ki hon.

Khoing cdch gita cic di€m han 18n thi khdng thé xac dinh chic chin diém
nao chiu lyc cit. Trong khi d6, khodng cdch cdc thanh thép chéo nhd (budc 100
mm, panel loai 1 theo bidng 2.4) hodc 13p bé tdng trén mit day hon, thi it nhat
theo Hi thuyé&t ¢6 1 di€m giao nhau gilta cdc thanh thép chéo va cung nén, diém
g1a0 nhau véi cung chiu kéo khéng thé gid dinh dudc ngay ci khi phin tich mdt
cdch ly tudng. Vi vy, moment uén phdi dugc truyén trong cung chin kéo. Néu
khodng tréng gia cdc thanh thanh chéo 16n (budc 200 mm) thi khéng tdn tai
di€m giao nhau v3i truc cung nén. Liic d6, trong tim cla cung nén phu thudc vao
d6 day cia 18p bé tong phia trén, va trong trudng hop dic biét, né nim cao hdn
diém giao nhau cia thép chéo.

KHOANG CACH THEP CHEQ RONG KHOANG CACH THEP CHEQ NHO

Khong c6 diém giac nhau

Cung nén Piém giao nhau Cung nén
momen cla AR i o v cx e — ]‘ I
cung nén AR ()12 o 7

20T\ T
qlllllk Il'—ll LN

([ (i

i

v Cung kéo ’
momen clia

cung kéo

v , \
Cung kéo momen cla

cung kéo

Hinh 2.8. Néi luc trong mdr cdt 3D

Lyc cit ngang S 12 luc kéo trén ting don vi dai va hinh chi€u cla lyc ngang trong

H. = F, x cosa

Hy =FT x cosa

lyc nén

thép chéo.
Kéo E
Nén
Lyc c3t phuang nang
F. =lyc né
a <:I FT = e kéo
Y H, Hy

Hinh 2.9. Mé hinh luc cdt
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Luc cit phuong ngang la téng cdc thanh phan ngang ctia luc trong thép chéo He
va Hr, vi vdy lyc cit ngang [2 :
S=% H¢+ Hy)
Dura theo quan diém nay, lutc cit cho phép ¢6 thé tinh theo cong thifc sau :
Vpiag =S xz2=Z (Hc + Ht) x 2 = Fpjag X COS & X npjaq X Z

2: canh tay don ndi luc z = 0,95d. Néu Idp bé tdng day hon, gid tri ndy cing
ting lén twong Wng. Vi mat cdt hoat ddng nhu mdt vom, canh tay don ly
thuyé&t gan goi dd khdng chon cao hon diém giao nhau ly thuyét clia thép chéo.

CHIEU DAY BE TONG SAU DAM LIEN TUC
Truc cla lye nén ving nén
thmg chiu (@i / P
DR fl\/U\//ZL/\/\/\/\T
P D| ino nhau\v/ —

/\ GOI

[/J\ \ e

E Cungkéo /

Hinh 2.10
2.3.2. Thém thép gia cudng cit

Bai vdi quy wdc san bé tdng cot thép théng thudng, Iuc cdt trong thi€t k& san
dudce xdc dinh duge ngay tai mép gdi va khdng xa hon 1 doan d/2 (hay d). Luc cat
trong san 3D dudc xét ngay tai mép goi.

BE TONG COT THEP THONG THUONG SAU 3D

ij Lue cat II j Ly cét

| |

]
[
|
ii
|

dn2

Hinh 2.11

Né€u lyc cidt vugt qui khd nang chdng cit clia panels, can thiét phai gia cudng cot
chdng cidt, ¢ thé st dung mdt s8 gidi phdp sau:

¢ D2 bé tong dic tai cOng trudng (thép dai chiu cit).

» D2 chéng cit bing ludi ndi chiy U,

» Di thép chit V han sidn.
16



2.3.2.1. Pa chéng cat diic tai cong truong

$8-12mm $8-12mm

100mm EPS
" ] L
: — 7

fowan mm— ¢ » ang— ¢ . ) | g matum— ¢ = vend E—

]

@ \ J(.udi thép / 5

b =45 cm)

A

ol = o

Pai long ' : Dai lang
$8 - 10mm ¢ < 8- 10mm
e=1025mm t | 120 | : e = 10-25mm

Hinh 2.12

Lifc cdt ciia thép chiu cit dugce tinh theo cdng thic:

asxfy XZ
ADM T 75

trong do:
1,75: Hé s& an toan;
z: bing 0,95 d,
a,: dién tich thép chiu cit;
fy: Cudng a6 cot thép.

Phan lyc cit bé tong chiu thy thudce vao chat Irgng bé dng va bé ngang cia da.
Theo quy tic, toan bd Iuc cit phdi duge c¢ot thép chiu hoan toan néu ng suat 1én
(= 192). Chon chiéu cao hiéu qud 1a 130 vd 180mm. C4c tinh chit nay tuong tng vdi
panel loai 50mm va 100mm EPS va 1dp béténg mat trén la 60mm.
2.3.2.2. Ludi thép chiu cdt

D€ st dung lugi thép ndi hinh chit U chiu luc cit, can thi€t phai dat cdc 1udi thép
hinh ch¥ U nay 3 mdt hodc cd hai mép tam san panel. Chi khi nhitng ludi ndi chiy U
nay duge phd ddy bé tong thi né mdéi ddm bao khd nang chiu hye cit. Khong cin
quan tim dé&n dnh hudng ciia bé tdng bdi vi bé rdng cla viing bé tdng nay rit nhd
thudng cht vai cm,

Thiét k& gidng nhit thi€t k& dim bé tong binh thudng. Luc chdng cdt do Wudi ndi
tao ra la:
ag ><fy X Z

1,75

VADM -

trong do
7 :x4p xi 0,95d;
1,75:hé s6 an toan chung.

17



P61 véi tAm sian tiéu chuidn (EPS-100, 1dp bé tdng mat trén 60mm) Vdi
as = 1.4lem*m va fy = 50 kG/em’, Iuc ¢t cho phép d6i vai mdi lusi ndi chir U Ia
V = 0,65 T, ¢d thé dat ludi ndi chit U & mép panels hoac kep vao phan nhd panel
(rong khodang 5 cm). I:fng suadt cit trong da bé tdng rong Scm nay la:

\Y 0,65

T= =
bxz 5%0,95x18

= 0,008 T/cm? =8 kG/cm?

Tri s6 nay nim trong gidi han cho phép (dp dung cho tdt ca cdc cdp bé tdng Ung
sudt cit t81 da cho phép 1a 3. Khi dat ludi ndi gilta cdc tAm panels, khodng cach dat
ludi phdi dige Iwu y khi b tri panels.

:7 Scm

Luéi U
N
Mal ¢at A - A xem hinh 3.7.,3b
Hinh 2.13. Ludi nt gia cuomg cdt
LUGI NGI GIUA CAC TAM PANEL Ludi ndi
(30 - 45¢m)

1 | !7
S3ssteacserai] s asseataes
T J i 4 1 L I
LU prd N
ugiU _~
(45¢m) 5 |‘ N\ Pa beé tong

Hinh 2.14. Mdt cdt A-A

Vi trong hau hét cic trudng hop, viée b sung thép chdng cit chi dat trén dién
tich nhé ctia tdm san nén viéc sit dung 1udi né1 chit U xem ra dé 4p dung. B3 véi
nhitng trudng hdp cin ¢t chiu luc cdt 18n, gidi phdp thudng duge dp dung 1a di
chdng cit.
2.3.2.3. Pa thép chi V han sdn

Hinh dudi thé hién ndi luc clia mot tim sin véi da chit V. Luc cit ngang S dutge tinh
trite tiép tir hfe cang T trong thép chéo va géc nghiéng a. Khong cin chi y gée B.

Lue nén

% ’ \; Luc kéo
V

s

obuoc | bude,|_bube Lurc cét theo phuong ngang

Hinh 2.15. Noiluce bén trong cua da chi'V.
18



Thanh giing trong bé tdng nghiéng 45°, lyc cit ngang S (bing ddi cung lyc trén
mét) dugc tinh nhu ¢cdng thitc dudi diy khi st dung da hinh chi¥ V ¢é hai thanh chéo:

xf,
step

S=Tx(sina+cosa) =2x (sina + cosa)
trong do :
T: Luc cdng trong thanh chéo;
as: Dién tich cdt ngang cia mot thanh chéo;
step: Khoang cdch cdc thanh chéo.
V4i thanh gidng trong bé tdng nghién 45°, sinc 12 bé tong nén chéo va cosa 12
phan lic kéo trong thanh thép chéo
Luc c3t V.

trong do :
1,75: Hé s& an toan;
7: Xép xi 0,954.
Trong moi trdng hop, thanh giang trong 18p bé tong ciing phai dudc kiém tra dng
sudt cdt

<ty

trong do:
AV: Lyc cat khéng ¢6 sy tham gia cia panel;
b: Bé& ngang ciia mat cdt bé tdng. Pai vSi da chif V, né wong ttng vdi bé
ngang gita 2 panel (10-12 cm)

2.4. TINH TOAN CAU KIEN CHIU NEN

T4t cd cdc buc twdng 3D déu c6 thé thiét k& nhur twdng chiu lue. Phuong phap gin
ding duge st dung @€ tinh i trong thing ding cho phép. Tuy nhién, cdng ¢ thé
tinh todn twdng 3D theo nhitng tiéu chudn thi€t k& wdng bé tong cbt thép thong
thudng. Phugng phdp gian ding tinh todn ¢ manh clia twdng thdng qua canh tay don
ndi lwe thém vao cia tdi trong ding. Do léch tim thém vao do su thiéu chinh xédc
trong sudt qué trinh Jap dung ciing dudce dura vao tinh todn, bd qua su bién dang clia
tif bi€n, co gidn hoic cac dnh hudng cia nhiét dd. Ngoai ra, c¢in phai xem xét do
1&ch tdm cta tim san do bi€n dang gy ra tai goi d3. CS thé 13y dd 1éch tim nhd
nhat cda ttdng 3D niim giita 20 va 40 mm.

Ludi thép cia twdng 3D 1a khong quan trong nén cé thé bd qua lugng thép nay.
D¢ x4c dinh khd ning chiu tdi cia mit cit bé tong mdng khong cé ¢dt thép thi st
dung mdt phuong phdp don gidn 1a ting hé s6 an toan. Cé thé b qua anh hudng clia
viing bé tdng chiu kéo. Trong mdt s8 trudng hdp dic biét, mét I6p bé tdng phai dit
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kha nang chiu dugc luc nén. Bing phudng phdp gin ding, liyc nén doc truc cho phép
N, (khdong vét udn doc) clia mat cdt twgng 2 19p bé tdng khdng ¢ thép dude tinh
bing cdc phuong trinh sau. Céc 16p bé téng ciing ¢ thé ¢d bé day khic nhau.

1
F()Z—Xbxfcxk| (])
\%
v6i k=t x(I- S)+t, va emx:s—%z
t t

trong do:
v: Hé s6 an toan bao gdm cédc hé 6 an toan ting phin, ching han v = 3,0;
t;: Bé day bé téng chiv kéo;
1,:Bé day bé tong chiu nén;
s: Khodng céch giita diém dat luc dé€n mép viing nén;
emax: DO 1&ch tAm 61 da cho phép cua téi trong tac dung dudi tdi tic dung,
f.: Cudng dd nén cla bé tong;
h:Tdng bé day uring (bétdngrin TRoNG + EPSREN NGOAL +DELONEREN NGOAD)-
Gid tri k| thé hién x4p xi bi€n dang phi tuyén ciia bé tong.
Do cdc [8p bé tdng rat mong nén chat lugng cong trinh s& bi dnh hudng 16n néu

qua trinh 1dp dung khong chuan xdc, do d6 nén 4p dung hé & an toan 3.0 khi ding
tudng 3D.

D€ xdc dinh t3i trong cho phép clia mat cit khong cé ¢dt thép, ¢in thém vao hé
s6 gidm K, (dudc xdc dinh theo phuong trinh (2)) d€ ddm bdo an toan chéng uén doc.
Theo Ii thuy€t gidi han thit hai, hé s nay dudc dua vao tinh todn do tinh gin ding
cla d6 1&ch tim ngiu nhién va dd udn cla wdng.

Kk, =[1—%(1+%)} (2)
trong do:
m= E Do l&ch tim ctia tii tac dung quy vao giifa phin ba dudi @i tdc dung;
M . A .
c= T bo [éch tim 1dn nhat cla tdi trong tdc dung quy vao trung 1am phin

ba chiéu dii uén dudi (i tac dung;
W e P g N -
X = -A— Gira phan ba mat cat wdng chiu nén;
c
Ac =(t;+ 1) x b Dién tich bé tong cdt ngang cla tudng 3D;
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t +t;
12

t t
[ = bx[t, x (h —S—E')+ t, ><(S—72)2 + Moment quédn tinh cla mat

cat tidng,

w =1 Moment ché’ng udn cia mat cAt tudng chiu nén (xem phucng trinh (1);
S

lg.: Chiéu dai tinh todn cia twdng 3D;

1
) = 2% D6 manh;
T

/ I
r =./— Badn kinh qudn tinh.
Ac

Luc nén cho phép cia tudng 3D la:
N=k, xN,

Phudng phap gin diing ¢6 thé xdc dinh e nén cho phép d6i vdi nhitng bifc (uing
3D ¢6 bé day cdc 18p bé tong, mac bé tdng khic nhau. Gid tri xdp xi ¢6 dugc s&
thién vé an toan khi st dung hé s8 an toan chung v = 3.0.

Nhur vay, luc nén cho phép:

N:%xbxgxhxkz @)

Phuong phap nay chi dp dung cho tudng ¢6 dd manh L < 70.
2.4.1. Uon doc trong trudng hgp tai trong nhé

N&u tai trong bifc tudng rat nhé, ¢6 thé ting gia tri dd manh lén giita 70 va 100.
Liic nay c6 thé bé qua mét phan cia Idp bé t6ng nén bin kinh quan tinh s& tang lén.
Do 1éch tam d€ xac dinh k; 13 dd 1&éch tim cda mat cit nguyén ven. Vi mat cit tinh
todn cla bé tdng gidm rat nhanh nén chi cé thé 4p dung phudng phap nay cho tai
trong rit nho (tdi madi).

r: ban kinh quan tinh

1
)
. l P bén kinh quan tinh cia
B0 qua | I'

Ly mat cat 44 bi gidm
P
Hinh 2.16. Ly thuyét gidm mdr cdt.
Chiéu dai tinh todn 31 da ctia tuwdng 3D khi di gidm mat cit phii nhd hon gia trj saw:
1g. <70 x /2=35 xh

DBé 6n dinh, d mdnh nay chi nén 4p dung cho wdng khéng chiu lite, nhir nhing
twrdng ngan.
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Bang 2.5. Chiéu dai tinh todn tdi da dé nghi cla bifc tudng 3D (m)

Chiéu dai udn EPS 50 EPS 100
Bé day bé tong 40mm S0mm 40mm 50mm
A =70 325 3,64 4,97 5,35
lge = 35 h 4,55 5,25 6,30 7,00

Néu vudt qud cdc gid tri ndy thi phdi dp dung mdt phuong phdp chinh xdc hon.
Trong trudng hgp d6 cin xét thém dd bi€n dang cla tudng c6 thé gép phian ding ké
vao tdng bién dang.

2.4.2. Tudng c6 mit cit khong ddi xitng

Pic biét d6i vdi nhitng bifc twdng
dic sdn c6 thé c6 bé day bé tong
khdc nhau ngudc lai vdi tudng dudc
dic tai chd bdng siing phun bé tdng.
Trong trudng hgp nay, I6p bé tdng
ngodi cung phdi thdt méng. LSp bé
tong bén trong trd thanh b phin chiu |
tdi cda bic twong. Ml&-ﬂﬂ

Phudng phdp trong muc nay cling ‘ '
duge dp dung tuong ty nhu tudng chiu Hinh 2.17. Tuong cd mdt cat khéng déi xitng.
lve. Luc nén chi truyén dudc trong 16p
bé tong. N&u 16p bé tong phia trong c6 bé day hon 10 cm thi cin tinh todn theo do
léch tim bd sung. Nén 13y d6 l&éch tim ngdu nhién it nhat 1a /10, trong dé t; la
chiéu day cla 16p bé tong chiu nén. Ngudc lai vdi tudng 3D ¢ 16p bé tdng mdng,
ifng sudt trong Wwong bé tong ndy ¢6 dang hinh thang va tam gidc.

e F
Tryc trung hoa ’——"
o \

|
|
|
|
|

I
Ldp ngoai EPS i Lép trong
]

Nhitng gié tri trung gian ¢6 thé duge ndi suy. Bé day t, ludn bing bé day cia ldp
bé tong bén trong, do manh A ¢é thé duge xdc dinh véi ban kinh quén tinh cla tdng
mat cit.

B. TINH TOAN THEO TRANG THAI GIO1 HAN THU HAI
2.5. TINH TOAN PO VONG

Gid tri binh quian cila moment quan tinh hiéu qua c¢6 thé dp dung trén toan chiéu
dai nhip san. Moment quédn tinh hi€u qué ty thudc vao moment quédn tinh cia mat
cdt nirt va mét cdt khong niit va ty 1é giita moment nit va moment hién c6. Ngay khi
thuc hién tinh todn ngdn, cin phdi tinh 4nh hudng cla tY bién.

Vi du:

_ 5xqxlg”
384xE . xI;

| |
G i

Hinh 2.18. San lam viéc theo so do don gidn
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; 3
M

IE={MCR W xI, + 1—[—@‘—] X1
M yax ) M

trong dé:
Mcgr: Moment ndt;
Mumax: Moment t8i da dudi 1ai tic dung;
Icr: Moment qudn tinh cda mat cat nut,

Ig : Moment quén tinh anh hudng.

. 0.85fc
-1 - ] L 4
T t, 0,85x —F
d EPS d-x z
. |
-+ N

Hinh 2.19. Nji luc clia san 3D

Icr = As x (d— x) x 2 x (Eg/ E¢)

_fuxdg

Mg, =
y.

trong dé :

fr: Modul phd hoai cia bé tong;

fr = 0,623x Vfc : fc ¢6 don vi [N/mmX];
fr = 1,97xfc : fe ¢6 don vi [kG/em’];

yi: Khodng cich Y truc trung hda dén thé chiu kéo.
D4 vong lau dai thém vao do tlt bi€n va co clia cdc thanh phan udn s€ duge xdc
dinh biing cdch nhan d6 vong tic thdi do tdi trong giy ra véi hé sé:
__ 5
1+50p’

trong do:

p’: Ty 1€ thép chiu nén As’ 3 nhip giita d61 vdi so d6 lam viéc don gidn va
lién tuc, con ddi véi console 1a luong thép chiu nén tai gdi dudc tinh theo
cOng thitc sau:

p’ = As’/bd

E: Cho phép 14y hé s8 & do tai trong gy ra bing 2,0 (5 nim hodc hon).

Khi bd qua c6t thép, moment quan tinh 4nh hudng cia mat cit c6 thé 1Ay Ig =15/ 5
(Ig 12 moment quan tinh cia mit c4o).
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Chuong 3
THIET KE NHA BANG TAM VAT LIEU 3D

3.1. TINH TOAN SAN

3.1.1. So db tinh

San 3D dudc thi€t ké theo sd d6 dim don gidn hodc dam lién tuc, khong lam viéc
theo 2 phudng.

N yau N
O O
O O
< 7 <
San 1 phuong San 2 phuong T&m san
(thich hap cho tm 3D) {Khodng nén sir dung)

Hinh 3.1. S d6 tinh san

Vi vy céc tim 3D phdi duge gdi d8 lién tuc. O nhitng vi tri khong c6 gdi ad, vi
du nhu trén cda di cé cung chiéu cao vdi wrdng, phii duge thiét k& dim chim dé
chdng d3 tam 3D.

Céc tim san dudc thiét k€ gai d3 lién tuc. Cdc gdi 43 nay phdi dirgc xem xét
thi€t ké& khi cac panel trong cic 6 san dugc bd tri cung chiéu.

San theo so P

dé lien tuc
] San theo s

= ~ || d6dangian

N

Hinh 3.2, H¢ thing san chdong dd lién tuc va san ching d@ don gidn.

Trong mdt s6 trudng hdp cb thé ndi két tim console vdi mdt taim san khdc. Tuy
nhién trong trudng hgp nay, moment cho phép cia console rat nhé. Néu moment
VUGt qud moment cho phép, cin phai ¢6 gidi phap cin thiét. Gi4 tri clia tai tip trung
tdc déng 1én console bi gidi han trong mot khodng nhit dinh.
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3.1.2. Lugng thép tdi thi€u

Bé day cia taim san Panels tiy thudc vao bé day ciia tdim EPS ngin cdch (40 dén
100mm). P& trong lugng ban thin khéng qua niang, bé day 16p bé tdng mat dudi tim
san khong qua 40-50mm. Thudng thudng bé day bé téng mit trén tAm san ur 50 dé€n
~ 60mm. N&u san dudc tinh toin theo sd d4 didm lién tuc (¢S xuat hién moment am) thi
bé diy 16p bé tong bén dudi t3i thi€u phai bing 50mm. Né&u 16p bé tdng bén dudi
chi day 40mm, tAm sin dugc tinh todn theo sd d6 dim don gidn. Rat kho dat sit gia
¢ cho tAm san khi 18p bé téng mit dudi chi c6 40mm.

Bé tong mdc B2S ( cudng 46 fc= 175 kG/cmz). Khi st dung loai bé tong nay thi
khong cin gia ¢ nhiéu cho tAm san. Lugng sit gia gia cudng yéu cu t6i thiéu theo
cong thic dudi day:

—_ AS — kO'fl'

v
As: Dién tich thép gia cuGng;
Act: Dién tich thép cla viing bé tong chiu kéo;,
Ko: 0,4 d61 v&i mat cit chiu udn;

1 461 vdi mit cit chiu kéo;

f;: Cudng d6 phd hoai clda bé tdng;
f,=2,5 Wy

fs: Ung suat hiéu qua ciia thép.

[kG/cm2] vadi Wog 12 cudng d6 ciia khéi bé tong sau 28 ngay;

Tri 56 fg tiy thudc vao dudng kinh va vi tri cda thanh thép. Cudng d6 sgi thép
trong panels (& 3,0mm, ST500) luén cé gid tri 12 4000 kG/cm®. Khi dung thép dudi
ST500, gid tri fg khong dugc 16n hon 80% ing suit dan hdi. Ung suit fg iy thudce
vao dudng kinh thanh thép ¢ thé trong tra bang.

3.1.3. Tinh thép & géi

Kich thudc thyc (€ cda thanh thép gia cudng hinh chit U dat d gi. It nhit mot nia
lugng thép I68n nhat clia san phdi neo vao gdi. Nghia 12 ludng thép & gdi it nhat phai
bing mot nira lugng thép giifa nhip.

DAam bé téng cét thép San 3D

Z

/ T
A 45°

Hinh 3.3, Sv dé truyén luc cdt
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Hinh 3.3 thé hién cédc luc xuat hién & g0i. Thanh thép chéo chiu luc nén C theo
goc 45°, luc kéo T bing vdi luc cdt V. Sy lam viéc ndy gidng sy lam viéc clia tim
3D. Do d6 lugng thép phdi dudc tinh todn thiét k& chiu dudc luc cit V.

Khi cdc tdm san chiu tdi trong nhd, lugng thép & gdi khong duge nhd hon lugng
thép i thi€u (& 8mm, a=25 cm).

3.1.4. Tai trong tép trung

Néu tdi trong tdp trung tdc dong 1én tdm san 3D thi c6 thé thiét k€ tdm san theo
phuong chinh vdi bé rong dnh hudng l1ay theo bdng 3.1. D€ thi€t k€, cin phdi tinh
ndi lyc do tdi trong tip trung giy ra dua trén nguyén tdc phin tich két cdu thong
thudng va phin phdi chiing 1én bé rong dnh hudng cla tdm san.

| Tai tap lrulng Wm Tai phan bs
o s - '. c !
X

— — — — — ———

Hinh 3.4. Tdm san 3D vdi tdi tdp trung va tdi phdn bé.

Dién tich chiu tdi trong tdp trung ting theo hinh thdp ty thudc vao bé day san.
Tuy nhién, khi tinh todn tdi tdp trung bé day san ndy chi phu thudc vao bé day clia
16p bé tdng mat trén chif khong phu thudc vao tdng bé day san. Néu nhiéu tdi trong
tip trung tic dong 1én ciing bé rong dnh hudng thi khi tinh todn cin phdi cong thém
ndi lyc dién tich dnh hudng nay phdi chiu.

Gid tri trong bdang 3.1 bi gidi han theo dién tich chiu tdi trong sau :

Tai trong tdp trung: Bé rdng dnh hudng theo phuong ngang  ty <04 x Ig
Bé rong dnh hudng theo phudng doc tx <0,2 x Ig
Téi trong dudng: Bé rong 4nh hudng theo phuong ngang  ty <0,2 x Ig
Bé rong dnh hudng theo phuong doc tx <1,0 x Ig

N&u vugt qud pham vi clia dién tich chiu tdi trong, phdi chia tdi thanh nhiéu ti
tp trung hodc phdi tinh todn theo phuong phap chinh xdc (phan tif hitu han).

- Chiéu dai x trong bdng 1 chi vi tri cla tdi trong tdp trung. Ngoai ndi luc theo
phuong chiu lyc cia san, cin phdi xét theo phudng ngang. Trong trudng hgp nay cdc
moment va lyc cdt déu xudt hién, nhung ching chi tic dong 1én 18p bé tdng mat trén
tdm san. Khi ki€m tra tinh.todn ndi luc theo phuong ngang thi tinh todn theo sd dd
don gidn. Trong trudng hgp san ¢ mot hodc hai ddu ngdm thi nhitng gid trji nay thién

vé an toan.
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Bang 3.1. Bé rong anh hudng cda tai trong tip trung

M: Moment theo phudng ngang;

F: Tai trong tip trung.

San géi ty do
1af3
M,

2031

San console

min./g/6

-

N&u phan nay nhd hon lg/6
ndi It theo phuong ngani;/

s& |4y g%p doi

Hinh 3.5. Moment theo phuong ngung

| S0 dd NGi lwe T4i tap trung T4i phin b
| Y Y
4 s 2 Y b =ty +0,5x b=ty +0,20lg
M b=ty + 1,5x (1-x/Ig) b=ty + 0,60lg
o—PDx
lvE Ve Vg b=ty +0.3x b=ty +0,20lg
IME ig Y Vg b=ty +0,4(lg — x) b=ty +020lg
Mg b = ty + 0,5x(2-x/1g) b=ty +0,351g
" Mpm b=ty +x(1 -~ x/Ig) b=ty +0,50lg
v v
§m§ v b=ty +0,3x b =ty + 0,20lg
Iq Mg b=ty + 0,5x(2-x/Ig) b=ty + 0,30lg
o—D x Mum b=ty + x(1 - x/Ig) b =ty + 0.40lg
-
e \Y
Me b=ty +0,3x b =ty + 0,401g
9
Mg b=ty +x b=ty +0,75lg
_o—bx
D41 vdi san 1am viéc theo sd do don gidn, moment theo phudng ngang cé thé tinh
nhu sau:
F
M, =—
10
trong do:

Néu tdi frong tp trung tdc dong tai mép tuf do ctia tAm san console hodc cich d6

1 doan dudi 1g/6 thi moment M, niy pha3i duoc 14y gip d6i. Moment theo phudng
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ngang dé tdc dong 1én bé rong 1g/3. CSt thép gia cd can thi€t phdi cd chiéu dai bing
2/3 nhip tinh todn cida tAm san cdng thém doan neo. B&i véi sin console thi 14y
chiéu dai thép bing 4/3 chién dai console theo phudng ngang. Ngoai ra, thép gia co
theo phuong chinh phdi dudc kéo dai thém 1/3 nhip console tif diém dat tai trong va
dudc neo bang thép chi U tai dau tif do (xem hinh 3.5, bén phai). Thép cé sin clia
panel chiu moment Am nho theo phuong ngang va duge bo qua.

Ung suit cit cta t3i trong tip trung c6 thé dudc tinh todn biing thap xuyén. Do
dé, can thi€t phdi ddm bdo an toan d6i vdi chu vi cdt cia 1dp bé dng mit trén
(16p bé téng mat trén khong bi phad hoai trong chu vi cit). M&i lién k&t vdi 16p bé
tdng mat dudi tim san khdng dude tinh dén do tinh bi€n dang bat Igi clia cdc thanh
thép chéo. Ung suat cit tai mép tai trong tap trung phai dugc tinh todn sao cho dim
bdo an toan d81 vdi vung dude khoanh,

9y

‘lﬂzi_ - 18] ('_//

| A Dién tich chiu ti
T TS __Chuyi cafn/lk

— -

Hinh 3.6. Chu vi cdt

Chu vi cat chay song song xung quanh dién tich chiun (di tip trung. Chu vi cit cd
ban kinh r = dy/2 tai cdc géc (d; 12 chiéu sdu dnh hudng clia 1dp bé tdng mit trén ciia
tam san). Trong trudng hop chiu tdi trong 16n, khodng cich 1,5 x d; dugc thém vao
chu vi cdt ar cdc gée (xem hinh 3.6).

Lap be tong day hon

-

M///é/ /%%M/

Hinh 3.7. Tdm san lam bdng panel ming

Hinh 3.7. Néu stt dung panel ¢6 EPS mdng hon trong dién tich chiu tdi trong tap
trung, tii trong tip trung cho phép sé ting ddng k&. Do dd cd thé han ché rii ro bi
thiing bing cach s dung tAm panel mdng hdn, va tdt nhién 1a 1p bé tdng phia trén
day hon.

3.1.5. Tai trong dudng tac dong theo phueng chiu lrc cta tim

Tuong tu nhu tai trong tap trung, moment ngang cda tai trong dudng 1a :
M, =3 Ig
25
trong d6:
lg: Chiéu dai nhip;
g: Tai phdn dudng.
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Néu tdi trong dudng nay tac dong tai mép tv do ciia tim san console hodc cdch
dé dudi 1g/6, moment M, nay phat nhan doi. Moment ngang sé anh hudng trén toan
b6 nhip san. Gid tri moment theo phuong ngang chi tang trong mdt doan < 1g/6
chiéu dai console tinh tif mép e do. Gidng nhu tnudng hdp cia tdi trong tip trung,
¢St thép gia cd phai ¢6 chiéu dai bing 2/3 nhip tinh todn tim sin cong thém chiéu
dai neo. Pt vdi sin console thi 14y chiéu thép bing 4/3 chiéu dai console theo
phuong ngang.

San géi ty do San console
M, R ]
~ M R
=== ===—} 41l
\9 q K
19/6
g_.+_
E
/9 ! g
" 9

Hinh 3.8. Moment theo phuong ngang

Ngoai ra, c¢ling cin phai tinh lyc cit theo phuong ngang. Cong thitc dudi day 4p
dung cho trong tai dudng thing.

trong do:
V¢ lyce cit theo phuong ngang;
q: Itc phan bd dudng thing.

Sau chiéu dai 1g/3 Iyc cdt gidm dudi 10%, k&t qua 1 pham vi cda luc cdt ngang
gidbng moment ngang. Tai mép ngoai clia tAim san console, hai 1an luc ¢it dude tinh
trén chiéu dai lg/6. Vi vay nén c6 dim bién frong trudng hdp tAm nha console chiu
tai trong tap trung.

Trong hiau hét cdc rudsng hgp, cdc gid tri ndy thda. Néu s dung panel ¢6 EPS
mdng hon trong dién tich chiu t3i trong phan ba, tai trong phan bd cho phép sé ting
ding ké. Do d6 c6 thé gidi quyét van dé bing cdch sif dung tim panel mdng hon, va
tit nhién 1a 16p bé tdng phia trén day hon,

3.1.6. Tai trong dudng theo phudng ngang tAm 3D

Tai trong phin b3 theo phuong ngang trén chiéu dai nhd hon 0,4 lg phai dugc thiét k&
nhu tdi trong tip trung. Néu I6n han 0,4lg, tai wong phai dude phan ra dé tinh todn.
Trong trudng hgp tai trong phan bd clia mot k&t ciu cing nhu twdng 3D, di dudng nay
dugc chia ra Jam 3 doan dé tinh todn kiém tra, 8 2 diu mép cia tai dudng, kiém tra tim
nhu chin tai tip trung vai luc tip trung dugc 13y bang g x 0,4 x lg hodc phan nita t3ng tai
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duding thang (xem hinh 3.9). Phan tdi trong con lai duge xem 1a tai phan bé lién tuc.
Khi d6 ndi luc trong mit cit ngang chi dugc tinh todn v4i hai tdi trong tap trung.
San véi tai phan bd S0 dé thay the

q 1 —————_— N

Taiphanbsq 0 |00 e —
btheobang7.1.1a

Hinh 3.9. Tdi trong phin bé truc giao viéi hudng cda panel san.
3.1.7. Cac moment tip trung tic dunglén san

Bé rong anh hudng clia san hoac tugng phu thudc khong chi vi tri clia diém dat
Iwc ma trong trudng hop cé nhiéu moment, n6 con phu thudc khodng cach gitra cdc
moment.

Tuong véi moment don Bé rong dnh hudng (b, = 0,05 /g va h = 0,05 /g)
Neu c4n thiét, oo thé khoét ~ 0.40 CTTrTTC yllg =0.0
bd EPS va I8p dy bé tdng 0,35 yiig =0,1
ylig =0.2
0,3
0 y/lg=0.3
T 7 0.25 y/ig =04
b”g 020 y[{g =05
0,15
fq 0,10
0,05
0,00
190 Néu chi c6 1 moment: e - 1,6/g 00 02 04 08 08 10 1.2 14 16

ellg
Hinh 3.10. Tucng chjiu moment

Bé rong anh hudng cia san d6i vdi moment don dude xdc dinh theo cdng thife:
b=-———x| 2=——— |x| b, +h+| 0,3~ — (1)
1,6 xlg 1,6xlg 2,5x1g

ig: Chiéu dai nhip;

trong d¢:

b:BE& rong viing chiu tii cia moment;
y: Kho&ng cdch gan nhit tf moment dén mép tudng trong mat phang chira
moment;

b,h: nhu hinh 3.10.
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Néue > 1,6 x Ig thi gid tri b khong thay ddi

Bé rong dnh hudng cda san dat gid tri nhd nhat néu moment dit d gilta nhip. NE&u
cit bd mot khodng vudng EPS tai di€ém dit moment tong ty hinh 8.1, thi bé rong
anh hudng dudce 13y bing hai lin gid tri b theo cdng thitc (1). Do dé, trong trudng hgp
nay, mat cit vudng khong cé EPS phdi tuong duong véi tdng bé rong dnh hudng.

3.2. DAM

3.2.1. Thi&t k& dAm biing t4m 3D

2 dudng sUc cang Ung

suat tuyén tinh

W e

Buong sifc cang ing
SuAt tuyén tinh

———a T

Khdng tinh lue kéo

|
|
|

.

.y A

z Lién k&t vdi san 1
|

[

2 xas

Hinh 3.11

o, oupvg——————

dp

Cot thép ¢6 sdn trong tAm panel rit nhd, sifc cing nén clia bé tdng ludn dudi
0,5%y . P& don gian, duding cong dng suit sic cing clia thép dude xem nhir tuyén
tinh. Do d6 an toan van duge ddm bao va ¢6 thé bd qua viéc kiém tra cdc tinh todn
ng suat kéo cha thép chéo.

P4&i véi mit cit thong thudng, ¢St thép panel tuong ddt nhé, ¢6 thé dp dung cich
tinh gan ding sau:

x:16i da 0,10 d

2: khodng 2/3 d

Cic gid tri nay chi dugc diing néu pancl kéo dai hét vung chiu kéo hean toan

(dp = d-x). Gi4 tri cda x gidm khi bé rong cung nén ting va cudng do bé tdng ting.

Gii tri 0,10 d dugce ap dung vdi bé rong 20 cm va cudng d bé tong 1a 105 kG/em’

cling nhu c6t thép panel thdng thudng (2 x1,41 cm’/m va ST500).

Moment cho phép dudgce tinh theo cong thirc sau:

M=

2 xas xfy xd? x me

1,75

Bang 3.2. Hé s6 moment me

Dp/d

0,9 0,8 0,7

0,6 0,5

04 | 03 | 02

01 |

me

030 | 030 | 030

0,25 0,27

025 | 021 | 0.16

0,09 |

Néu ty 1& dp/d > 0,9 thi me dude 1ay 0,30. Cdc gid tri trung gian dugc ndi suy
tuyén tinh theo bang. Bdng 3.2 1 cdc moment cho phép khéng ¢6 c8t thép gia cudng
cho chiéu cao lanh to tit 30 dén 100 cm. Chiéu cao d phi hgp vdi hinh 3.11 va phu
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thudc chiéu cao tinh toan khi bé day sin 12 20 cm. Néu bé day tdm san nhd hon, két
qua s& thién vé an toan.
Bang 3.3. Moment cho phép d6i vdi dam panel
khéng c6t thép gia cudng [Tm]

d [cm] 30 40 | 50 60 | 70 80 90 100

M| Tm] 0,6 | 0348 | 0,584 | 0870 | 1.184 | 1,547 | 1,958 | 2417

Né&u vudt qua moment cho phép, can st dung thém cdt thép. Tuy nhién, két qua
1a nd1 lyc gidm do khd nang chiu tdi cia thép trong panel nho hon (ving nén kéo dai
= gidi han cda ving kéo). Khong nén dp dung bién dang nén clia cia bé tong
(20/00) cho dam. C6 thé sit dung nhitng gid tri sau:

e Bién dang nén tdi da ctia bé tong 3.50/00

e Bién dang kéo (31 da cha thép 50/00

Ving chiu kéo ¢6 thé gidm dén khoing 60% chiéu cao dnh hudng cda dam. Do
da, khi dp/d > 0,6 thi me dudc 1ay biang 0,29. Moment vin c6 thé tinh gin ding bing
2/3 moment cho trong bing 3.2 va 3.3. Tuy nhién, kha nang chdng uén dudgc thiét k&
khi \ng sud't cAt ndm trong diy | theo DIN 1045 (1 < to12). Nghia 14, @ng suit kéo
t&1 da cia bé tdng B151a 5,0 kG/em?, B25 1a 7,5 kG/em®. Néu itng sudt cit Idn hon
thi thép trong panel phai di kha nang chiu dudc \ng suat nay.

Vi khi ning chiu moment nhd, dim 3D khong cé cdt thép gia cudng chi dugc
diing han ché& cho lanh to cita di va cira s3 véi (f 1& giira chiéu cao va chiéu dai thich
hgp. Tuy nhién néu ti 1& nay vudt qud gid tri cho trong bang 3.4 thl khong thé xem
lanh t6 12 madt ddm manh. Trong trudng hdp niy, phdi tinh toan nhu mét dam ciing
(dam sdu).

Bang 3.4. Chiéu cao thiét k& téi da cda dim 3D manh

Dim don dmax = 0,5 x chiéu dai
Dim lién tuc (mép) dmax = 0.4 x chidu dai
Dam lién tuc (bén trong) dmax = 0,3 x chiéu dai
Dam console dmax = 1,0 x chiéu dai

3.2.2. Dam shu (ci¥ng)

Nhitng dim minh dugc xem 13 dam cing néu d/10 vudt qud gid tri 0,5. Trong
trudng hgp niy d 12 chiéu cao dnh hudng cia dam cidng va 1, 12 khodng cdch giita
cdc diém moment bing 0 nhu khi tinh todn ké&t ciu thong thuting. Tuong ty, ta ¢
bang phan loai dim nhv sau:

Bang 3.5
Dim don d=20,5 x chiéu dai
Dim lién tuc (mép) d=> 0.4 x chiéu dai
Dam lién tuc (bén trong) d= > 0,3 x chiéu dai
Dam console d= > 1,0 x chiéu dai
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3.2.3. Thi€t k& uén

Khi tinh todn thép chin kéo phai chd y dén canh tay don cla dam citng c6 hé s&
nhd hon ctia dim méanh. Ngoai ra, sitc cing t5i da cia thép [ 41,2 kN/cm?, Viéc nay
trd nén dic biét can thi€t vi d5i v6i dam citng, sy bi€n dang cda mat cit nit sé& dan
dén vét nirt rong hon, va hé qud 1a viéc si¥ dung sé& bi han ch€. Vi viy, Ung suit nén
va tng sudt kéo, chiéu cao viing kéo, canh tay don ndi luc phii ludn dya trén mat
cdt khong bj nitt. P61 véi dim cing, c6 thé bd qua tinh todn kiém tra Wng suit nén.
Bing 3.6 néu rd cinh tay ddn ndi luc cho céc loai dim citng khidc nhau. Nhitng gid
tri nay ding cho moment duong va moment 4m. Cénh tay don dugc tinh todn bang
cdch d6 vin gi¥ nguyén chiéu cao dnh hudng d = 1,0 1g hodc d = 2,0 lg (461 vSi phan
console). SO liéu & hang thit hai (dam lién tuc — bién) ciing 4p dung cho moment 4m
& gdi thit nhat bén trong.

Bang 3.6. Canh tay don ndi lue

0,5<d/lg<1,0 7=0,3d (3.0 - d/lg)

Nhip don
dig = 1,0 Z=0,60 Ig
0,4 <dlg <10 Z=0,5d (1.9 - d/l
Nhip lién tuc (bién) <dig < ( g)
d/ig=>1,0 2=0451g

0,3 <dflg <10 7=0,5d (1,8- d/lg)
dlg > 1,0 Z=0,401g

0,1 <dNlg <2,0 Z=0,65d +0,10d
dlig = 2.0 7=0,85Ig

| Nhip lién tuc (bén trong)

D4m console

Do d6 c6t thép gia cudng cin thiét 1a :

A
S fyxz

trong d6 :
1,75: Hé s6 an toan;
fy: Gidi han déo tiéu chuin cla thép <41.2 kN/cmz;
2: Cidnh tay don theo bang 11.5.

3.2.4. Thiét k& cit

Phin luc cla g8i A3 diu tién clia dam lién tuc phii ting 15%. Khd niang chong
cit tai gbi d3 dugc xdc dinh bdi ing sui't nén cla cdc thanh thép chéo. Vi vay, cich
tinh cat thép chdng cit nhu trong trudng hop clia dim 1a khong cin thiét. Ung suit
kéo cia thanh thép chéo 3 viing gan géi d3 dugc phd bang 1udi thép 51 thidu. Ludi
thép t&i thi€u ndy nén bd tri & mdi bén it nhat 0,05% cia mit c4t hé tdng (hodc
twong ung 1,5 cm’/m), e la x4p xi Iwdi thép phi cda tAm 3D. Tuy nhién, trén 1y
thuy€&t cin c8t thép nhiéu hon c8t thép udi ¢6 sdn (0,15% mdi bén). Theo gia tri
nay, dién tich ¢t thép cia ludi co ban cho tudng 2 18p bé tdng 50 mm la 1,5 cm?/m.
Gid tri ndy trong duong véi hiu hét cdc 1udi thép phii clia panel. N&u mit cit bé
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tong, doi hdi d€ chiu cac luc nén, vugt qua 50mm mdi bén, trdng panel s& phai duge
thay thé bing tudng bé tong thong thudng.

Ung sudt p tai goi A3 cia dam citng ¢6 thé dudc tinh theo cdng thic dudi day:
p=—max fo

(t; +ty)xs 2,1
trong dé:
s:  Chiéu cao g8i d3. S phai duge chon khéng qué 1/5 nhip nhd nhat canh goi da,
2,1: Hé s3 an toan (bé tdng phd hoai).

Ngoai ra, ¢6 nhitng tiéu chuiin yéu cau ki€m tra 1ng suit kéo trong cic thanh thép
chéo. Ung sud't kéo nay khdng duge vugt qué gia trj 131 da ciia Gng suit cit cho phép
trong mat cit cit thép (= tp3). Tuong i nhu dim, Wng suat kéo trong thanh thép chéo
chiu tii trong phin bo déu 1a :

trong d6 : d < lg.
3.2.5. B6 tri c6t thép

B4 tri ¢ot thép trong dam citng khac nhau ddng k€ so vdi ba tri cat thép trong mot
dAm binh thudng. Ngoai ra, ddi vSi c6t thép chin udn, can st dung ludi thép gia
cudng 161 thi€u nhu & muc 3.2.4. B trf ¢ot thép xem hinh 3.12 va hinh 3.13.

Ludi thép gia cudng t81 thiéu: _

» Dit chdng cédc tim ludi thép néi 1én chd ghép ndi cdc tim panel. Bé dai ludi
chong tai vi tri viing kéo phdi it nhat 4 6 1u6i, vi vy phan bén dudi cda dim cing
phéi sit dung ludi thép ndi bé ngang 45 cm.

¢ Tdi trong trco mit ddy phdi dude dam bdo bdi cdt thép treo (cdt dai bd). Cot
thép nay phidi md3 rong dén 1g/2 tir mép dudi va phai duge neo hoan toan. Tinh tai
cda bifc twrIng dé€n dd cao nay dude coi 1a ti trong treo & ddy.

Cot thép mat didy:

e Dittoan by ¢ot thép ddy trén chiéu cao 0,1 1g.

o Tai khu vuc giita 0,1 lg va 0,3 lg, thém 50% cdt thép & gitta nhip, nhu vy ¢6 thé
bao gdm luon khu vuc gia ¢d bing Iudi thép tSi thiéu.

e Dit ¢ot thép trén toan chiéu dai va neo vdo gdi d3. Tai géi 43, nén sit dung
thép quai hinh chit U dit ngang thay vi dit ditng. Phdi thi€t k& phi lwdi thép ndi bén
trén va bén trong gdi dd sudt chiéu dai.

Cat thép mit trén:

o Dit todn b ot thép mat rén tai viing gilta 0,3 1g va 0,7 lg hodc tai mép trén
bifc wong.

o Tai cdc phan sau lién tuc 50% cSt thép mat trén dude dat sudt chidu dai ctia nhip.
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e B4 tri thém 30% cGt thép mat trén tai vang gilta 0,1 Ig va 3,0 Ig, nhu vay c6 thé
bao gdm luén khu vuc gia ¢§ bing ludi thép (5i thiéu.

THEP DUGH THEP TREN
As, trén 0,5As, trén
______ /
0,5 As, dudi 0,4/ — - >
— 0o2od T T — A —— P ——
0.1lg | F S ————
paN 2 pay P-aNy
As, duti // _0.3As, trén
| g o | 9 L g .
™ B | | l

Hinh 3.12. B6'tri cot thép trong ddm cimg.

¢ 8MM/20 CM
& 8MM/20 CM
50
8MM/20 CM
14 -
THEP TREO 100 100
50
$ BMM/20 CM 8MM/20 CM
—— |
5 1%
10 J;
5 1 —=——1Vd THEP NOI 9
r
\545 454

Hinh 3.13. B tri ¢6t thép mdt dudi.
3.2.6. Dam chim

San 3D lam viéc theo 1 phudng thi can dudc thi€t k& theo so do6 didm lién tuc. Tai
chd gdi d3 bi gidn doan, ¢6 thé thiét k& dam. DE tranh sur bién dang 1dn cita san theo
phuong dam, chiéu dai dim nhd hon 15 1an chiéu ngang tdm san. Trong trudng hgp
nhip tinh todn 16n hon, cin s dung dim cao hon @€ trdnh nit tai cdc bifc tudng tang
trén. C6 thé sif dung ddm chim trong tAm 3D dé& truyén t3i trong tap trung. Dic biét
dam hinh chit V han sin rat thich hdp cho viéc gia ¢6 nay va chiéu cao dim c¢é thé
vugt qud 1/15 nhip tinh todn.

Dam chim duge thiét k& nhuy dim hinh chit 1, trong trudng hgp nay bé day ciia
tim san twong tng vdi hai I6p bé tdng. Mot cach gan ding c6 thé 13y bé rong dnh
hudng clia tam san theo hinh 3.14 va 3.15. Ngoai ra, d6i vdi san 3D, bé rong viing ¢
moment ducng va Am déu gidng nhau. Bé rdng d6 dudc tinh theo ¢ong thitc:

bMm = bruyng +2x 0,1 x1g
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by = bTuUng
trong d6 :
bTusng: B rong bifc nidng.

D&i v6i ddm bién by = brygng + 0,1 x Ig. Bé rong tudng dugc sit dung d€ thiét k&
luc cit.

ig g
| . - -
Biyeng ——r—
P awll| S
Tai trong tac ddng by = bé rong tvang + 2 x 0,1/g
1én ddm chim by = bé rang tudng
Hinh 3.14. Dim chim
by
T
1
ll 1 : Tai tap trung
|
Ig NN EPS
| B o chim
| |
i

Hinh 3.15. Ddm chim.

Bé rong dnh hudng cla tim san d6i véi mdt dim chim theo phuong chiu t3i dude
xac dinh theo cdch tuong ty. Tuy nhién, bé rong dim phéi bing bé rong bitc wing.
Trong trudng hop bé réng dim 18n, nhitng gid tri trong bang 3.1 khong dude vugt
qua ma khdng c6 tinh toin ki€ém tra chinh x4dc. Trong cd hai trudng hgp, mai néi
chdng cit véi cdc 10p bé tdng phai duge d3m bdo bing cich gia cudng thém cot thép
(nhu 1UGi no1).

3.3. THIET KE TUGNG

Cic bifc tudng 3D Panels ¢6 thé dudce xdc dinh nhu 13 tudng chiu luc. Piéu kién
¢d ban cia wdng chiu luc 3D la:

« b6 ménh A khong dudgce vugt qud 70.

¢ Midc bé tong khoang 300 kG/m’.

o Cdc 13p bé tdng phii day it nhat 40mm (mit trong) va 50 mm (mit ngoai).
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Tudng dugc xem nhu dam don gidn trong mot s8 trudng hgp. M6i ndi twdng véi
san dudc thiét k&€ khdng chiu moment. M6 men chéng udn sé tic dong 1&én két cau
khung cia céng trinh. Tudng 3D khong duge thiét k€ d€ chiu nhitng moment 1n.
N&u chiu nhitng moment 1dn thi phai dit thém thép cho tdm 3D, va diéu d6 s& lam
ting gia thanh cda cong trinh. Nhitng moment nhd c6 thé truyén theo thép ¢6 sin
d&n gdi san va giy thém mot d6 1éch tAm b sung cho t3i trong doc truc.

3.3.1. Xédc dinh chiéu dai tinh todn va d6 1éch tAm
Diém then chot ciia thiét k& bite tudng 13 xdc dinh bé dai tinh to4n cda né (bé dai

hiéu qua). Trong moi trudng hdp tinh todn theo Euler chi xdy ra mét trong 4 sd db co
ban, sg 36 2 va 3 it khi x3y ra trén thitc t&. Thudng 4p dung sd d6 1 va sd do 4.

Truéing hop 1 Trutmg hop 2 Truang hap 3 Trudng hop 4
—O— —0— Lkl e
14y
—O— Yrccca Vecccia T
ig, = 1,0h ig, = 0.7h Ig, = 0,5h g, = 2.0n

Hinh 3.16. S0 dé tinh clia tuiong

Déi véi tuedng 3D, sd d6 1 va 4 dude st dung chi yéu, chiéu dai tinh todn lg.
trong cdc sd d nay la:

Sodad1: lg.=10xlgy

Sodd2: lg.=2,0 xlgy

D&i vé6i chiéu dai tinh todn ndy, dd manh la : A =lg./r

Gia tri r 12 ban kinh quén tinh clia bife tudng. Phudng phip gan diing chi ¢é thé 4p
dung trong nhitng trudng hop d6 manh bic tudng A < 70. Néu dé manh thuc té& Idn hon
70, ¢6 vai cich thiét k& dé gidi quyé&t van dé nay ma khong gia ting bé day tdm 3D.

D3 [&ch tAm e 13 mot tham s8 khdc dé tra bidu dd. P6 1éch tim 1a khodng cich
gitta di€m dat tdi trong va trong tAm mat cit. P4 léch tim nay bao gdm:

o C4c mdment udn trong mat phing.

o Luc kéo gia dinh tride.

CG thé tinh lyc cing gia dinh trudc vdi cdc d6 1éch tam tdi thiéu sau:

* Tudng bén ngoai : h/6

* Tudng bén trong : h/8

Trong cdng thitc nay A 13 tdng bé day cla bic wdng. Nhitng bitc tudng cao hon
3,0 m, d6 1éch tim sé ting theo ty 1&. Vi vay, trong hau hét cdc trudng hop c6 thé
12y 43 1éch tAm 1a 30mm,
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Déi v8i nhitng bite twdng nhy hinh 3.17, 1di trong tic dong xem nhu dat tai trong
tam ldp bétong chiu (di (hau hét 13 18p trong). Trong trudng hgp dac biét nay khi sir
dung tim c6 bé day bé tdng khac nhau thi khd ning chiu tdi sé€ ting rd rét néu so
sdnh vdi tAm cing bé day.

EPS 100 4
Taitrong san
% L S
EPS 50 / ¥
/ ] LLLL Hinh 3.17. Tuimg bén ngoai vai lap cach
EPS 100 % Lap cach nhiét lign tuc nhigt lién tuc. Tdi trong tdm san chl dupc
truyén tdi qua l3p bé tong bén trong.

Dua trén moment M va luc F d6 1éch tim e, la:
€o = M/F

C6 thé 4p dung phucong phap gin duing khi do léch tAm gin trong tdm ciia hai 18p
bé tdng.
3.3.2. Lién ké&t ciing

Nh& méi lién k&t cing giita (wdng va cdc bd phan xung quanh (sin hodc méng)
chiéu dai tinh todn c6 thé gidm 60 - 80% chiéu cao bic tudng. Chiéu dai tinh todn
phu thudc dd ciing clia cac bd phidn ma né két ndi. Chiéu dai tinh todn lg. cla tim
3D ¢4 thé tinh gin ding nhu sau:

Trudng hop : Ngam mot dau

lge = 0,9 x Chiéu dai ty do.
Mot bite twdng ¢é6 mot tAm sian 3D hodc san bé tdng & trén, chiéu cao thong ting

¢6 thé duge xem nhu 1a chiéu dai w do.

Lién két cing véi tudng/san (thép thang)

Lien két cimg i san nén
(thép thang va thep 16ng hinh U)

17

L[/

Hinh 3.18. Lién két cung ciu tuong.
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3.3.3. Tudng giao nhaun

Chiéu dai tinh to4n lg, cla bic twing 3D c6 thé gidm khi ¢é tudng cling cAt ngang.
Nhifng bifc tudng cing phai dude xay ding bing tudng 3D hodc tudng bé tdng, khodng
cdch t8i da giilta cdc bic twing 12 8 m, (hodc 12 m néu ¢6 tim sian 3D hodc sin bé tong
cOt thép & trén). Chiéu dai cia hudng ciimg it nhat bang 1/5 chiéu cao.

L a
- -

Ig, =1gu.

Imin.lguls a
77 ////////% Vigu® +a’

imin.lgu/s

J@Ww Ig. =Igu Iguzj_(3a)2

L a |

Hinh 3.19. Mdt cdt ngang cia twong cing

Trong ca hai trudng hgp gy 1a chiéu dai ty do clia tudng khong ¢6 tudng ciing cit
ngang. N&éu ¢ khodng trong vugt qud 1/3 clia chiéu cao bic wIng (hinh 3.20) thi
bifc twrong nay phai duge xem la khong lién tuc, vi vy ching phéi dugce tinh todn
nhy trudng hop tudng ty do mdt dau nhur hinh 3.19 (dwdi)

a
> lgU/:]r A 19u

Y

| / Tudng tu do \

mot dau

——
a

h

v

Hinh 3.20. Tuimg ¢6 khodng trong vupt qud 1/3 cia chiéu cao bic tuiomg.
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Chuong 4
CONG TRINH 3D PUC SAN

4.1. GIOI THIEU

C6 nhiéu cich thi€'t k&€ khac nhau cdc thanh phin dic sdn bing tim 3D dé lam
tudng va san. Tudng ddc sin phai ddm bio ding chiéu day thiét k€. Tuding ngoai ¢
18p bé tdng miat trong day hon dudc st dung cho cdc cdng trinh ¢6 san dic sin.
Chiéu dai san dat lén g1 d3 khong dudi 10 - 12 cm. Toan bd tudng dudc sin xuat tai
xudng bé tong duc sin, sau dé tirng khoi tuang s& dudc chuyén tdi cong trudng. DE
van chuyén dé dang, chiéu dai bic tudng han ch€ & mic 12-14m. Tuy nhién, trong
trudng hgp nay, do twdng duge lam bing bé tong thudng nén trong lugng cda né sé
rit ning. Vi viy, nén s dung bé tong nhe va ting dé day cda cic 18p bé tdng.

Hinh dang va kich ¢3 ctia tdim san nén khang cho phép van chuyén nhuy mét tim
16n nén phédi dudgc chia thanh nhi€u tAm vdi bé ngang t3i da 2 - 2,5m. Chi c6 mit
dudi tim san dudc d6 bé tong tai noi san xuit (thanh phin bin tién ché, nita tim
san). Chat lugng bé tdng cia cic thanh phan ddc sin nay dé kiém tra hon chat lugng
bé tong phun/trit tai hién trudng. Ldp bé tdng mit trén tAm san ludn dude dé tai
hién trudng.

4.2. TUONG BUC SAN
4.2.1. Vit liéu

Bé tong nhe cd cudng d6 kém hon bé tdng thudng. Pic biét 12 bé tdng thit nhe
(bé tong ga, bé tong foam) thudng c6 cudng dd 50 dén 100 kG/em®. Trong trudng
hop nay tudng dudc tinh nhur mét tAm tudng bé tdng phing. DSi véi bé téng c6
cudng d6 thap (cudng d6 chi dat d&€n 100 kG/cm?), hé s6 an toin nén lay 1a 3.5. Viéc
han ch€ stt dung bé téng nhe tuy thudc vao quy dinh ctia titng dia phuong,

Kha nang chju tai cda tudng hai 18p bé tdng bing bé tdng BS s& dudc tinh todn
ki€m tra. Ciu tao twong dng v4i hinh 3.2. PE thi cdng cdng trinh vi chong 4n mon,
bé day t6i thiu 16p bé tdng bén ngoai phai ldn hon bing 6 cm.

4.2.2. Chi ti€t 1ap ghép

Tudng chiu tdi phdi duge p rdp bang bu 1dng hodc cdc bd phin lién k&t khdc
(hinh 4.1) € dat yéu ciu vé do cing. Trén tuGng phédi 1am s4n 15 lién két, céc 16
nay sau khi 14p dung phai dudc phun bé tdng vao, cic chd ndi phdi bdo ddm that
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chic chin. B6i véi cdc bifc tudng nhe bén trong (tudng khong chiu luc), chf can xé
ranh trén tuGng.

San phai ¢6 cdc dim vong. Vi tam san 1am viéc theo 2 phuong duge d3 tai chd,
chi can ding 2 sgi thép @ 8mm lam dim vong. Néu sit dung tAm san dic sin, c6t
. thép t3i thiéu ctia dim vong 1a 4 s0i thép & 8 mm.

Bé ton
Tam 30
Bé ton

Dat panei guanh gbc
Bu ldng lian két

LI LT P ////////////////I/I///////f////LZL/‘L

VU
\\Lp bing be tong

? X& ranh cho tuong nhe

Hinh 4.1. Khd ndng rdp ndi tuong tién ché (mt bdng cia bic tudng)

DAm vong gia c8 !
/ ) |
’g> L San
/Q/

Ldp bé tong % / Lop be tong

" ///

ngoai, cm 7 / trong, 7 - 20cm
e
f/ %
IBZ
] ¥ Thép chéa trong t4m 3D

Tém 3D % Zht nang chiu c4t
:; -~
‘47

Hinh 4.2. S0 db cdu tao wwong 3D diic sdn vdi bén tong nhe.

4.2.3. Tinh toan

t
s

Hinh 4.3. Phin phdi ing sudt trong tuomg 3D voi tdi
trong cdc Iop bé tong 6 bé dity khic nhau trén mpt

mdt. Bj léch tdm ngdu nhién 1i t5/10.

Tinh todn gidng nhu thanh phin chiu nén. B3 Iéch tim trong mat phing nim vé
bén truc cia Idp bé tong trong, vi vdy, phin phdi ting suit dugc xét chi yéu & 1dp bé
tong nay. Bd léch tAm ngiu nhién d6i véi tryc trong tim 14y bing 1/10 bé day 18p
bé tong bén trong.
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Hé s6 an toan 1a 3,5 (xem muc 4.2.1).
Bing 4.1 biéu thi tai trong ding cho phép cla twdng. Bang dugc thiét ldp dua
theo thong s8 dudi day:
Pd 1éch tdm = tdi trong chi 3 mdt bén cdng t2/10 (= A6 1€ch tam giad dinh).
L3p bé tong ngoai = 6¢m bé tong.
=10 cm EPS.
= BS,

Cic gia tri can thi€t € xdc dinh tdi trong ching cho phép:

TAm ngin cach
Mic bé téng

t, = BE day 18p bé téng bén trong (chiu nén) (cm).
lgy = Chiéu cao bifc trdng.

Bang 4.1. Thiét k&€ buc tu¥ng tai trong chi @ mét bén

Ldﬁi;;ﬁ;ifen 7 10 12 15 18 20
Chiéu cao bitc (wdng

F[T/m] | F[T/m] | F[T/m] @ F{T/m] | F{T/m] | F[T/m]

1gy [m]
2,00 331 490 | 507 760 | 925 | 1037
2,25 318 | 473 | 578 737 | 900 | 10,10
2,50 305 | 4,57 559 | 7,15 8.75 9,83
2,75 292 | 440 | 540 | 693 850 | 9,57
3,00 278 | 423 521 6.71 8,25 9,30
3,25 265 | 406 | 502 | 649 8,00 9.03
3,50 2,52 389 | 4.83 626 | 1.5 8,77
375 239 | 372 | 463 604 | 7.50 8,50
4,00 2.25 355 | 444 | 58 | 725 8,23
4,25 2.12 330 | 425 560 | 700 | 7.97
4,50 1,99 322 | 406 | 537 6,75 7,70
4,75 186 | 3.05 3.87 5,15 6,50 | 7.43
5.00 1,72 | 288 368 | 493 6,25 7,17
5,25 159 | 271 349 | 471 600 | 690
5,50 1,46 254 | 330 | 449 5,75 6.63
5,75 1,33 238 | 3,11 4,26 550 | 637
6,00 1,18 221 202 | 404 | 525 6,10

Ciéc gi4 tri trung gian c6 thé duge ndi suy tuyén tinh.
4.3. TAM SAN BUC SAN
4.3.1. TAm san khéng cé da chit V

Tam san dic sfn dugc sdn xuit toan bd hoidc ting phdn tai xudng bé tong dic
s&n, va sé dudc hoan thanh tai cdng trudng. Lop bé tong mit trén tdm san duge dd
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tai cong trung s& ddm bio hiéu qui phan phdi (i trong trong mat ¢t ngang. Ldp
bé tdng midt dudi duge 46 trudce (bén trdi hinh 4.4) hoic dudc trdt, phun sau d6 (hinh
4.4, bén phai). C4ch th hai d& 4p dung tai cong trudng, khdng cin cin ciu. Pau
tién, cdc tAm panel duge dat 1én trén gian cdt chong, 1at mat dudi 1€n trén va a8 18p
bé tong thit nha't khodng 3cm, sau m6t ngay ¢6 thé diing tay 1dt nguge tdm panel lai.

Thep rau dat thém

| I N
— oo s0.

l Gan 15 ! Gan 30 3
Ludi thép néi ’ A Luai thép ndi

Bé tong dic san

0
21 i0

Bé mat hoan thién

Hinh 4.4. Tdm san dé trudc 16p bé téng mét dudi

Trong hinh 4.4, c6t thép duge dat lién tuc phia dwdi theo phuong ngang. Tuy
nhién, khéng can phai ndi lién cdc tAm panels § mit dudi. Sy phian bd Wng sudt chi
cé & 18p bé tdng mit trén, Bé tong cac chd ndi duge phii sau d€ ddm bio yéu ciu vé
thim mi.

Thép dét them
6 . | — S— —
21] 10 O f Tl Py “[:Ii[ A
F— — *

| .
o g Gén 15 l
Pha bé tong chd néi Bé tng dic sin

Hinh 4.5. Punels san dugc (6 bé tong ddy dit mat dudi.
4,3.2. TAm san c6 da chit V

Tam san 3D panels bi gidi han dang ké kha ning chiu cit. Ty loai panel, I cit
t6i da cho phép 1a 1100 - 1400 kG/m. Cac gid tri nay thudng khéng dd, vi vdy cin
gia cudng thém. Gidi phdp don gidn d€ tang khd ning chiu cit 1a dat ¢St chdng cit
gin g6i d3. Tuy nhién, néu lyc cit Idn hon nhiéu lyc cdt cho phép, can sif dung gidi
phip khdc, thudng 1a ding da doc theo chiéu dai tAm san.

Pa khong nhitng chi ¢6 thép chang cdt ma cdn ¢6 thép chiu kéo phia dudi. DE
kinh t&, nén str dung da chit V han s3n.

Nhitng Ioai d3 ndy hiu h&t dude s dung nhy mot phan cda thinh phan bé tdng
diic s3n. C6 thé phi mét Idp bé tong mdng (10-12 cm) 1én di, hodc ding mot tim
san bé tong 18n hon (1-2,5m bé ngang) c6 cd da va panel.
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Lép bé tong dic sin

(e.g.12 x 4cm)
bachirV PachaV
?) 100mm EPS q)
vd 7 _\{'
: Q Q qQ . 17 21
ﬁ. = A
, & f
) '
) b 10mm '
i 8 =50cm N
' '
! ]

’lL 60 - 120 )I,

Hinh 4.6. Ba hinh chit V di sdn 18p bé téng ming.

Hinh trén thé hién da chit V vdi cot thép gia cudng theo chiéu dai trong khi san
chiu tdi trong 16n. Nhitng da niy dudc thiét ké theo quy tic tinh todn bé tdng cot
thép thong thudng. D3 véi I6p bé tdng mdng duge dé trude, nén 1dp dit panel bang
cdch r3i thép (it nhat 12 ¢ 10mm) & gita, cdch tim ngan cdch EPS va Iudi thép phi
50 cm (s6 2 trong hinh 4.6), sau d6 d3 bé tdng miat dudi bing thi cong hodc mdy
phun. Néu khodng cich giifa cac da 18n (bé ngang panel) hon 60 cm, phdi kiém tra
18p bé tdng mat trén.

Trong tradng hop tAm san chiu tdi 1dn va nhip san rong, nén sit dung nhiéu da.
Phdi chia déi tim panels, nhung bé ngang khéng nhd hon 60 cm. Trong trudng hop
niy, t8t hon 1a diing da ddi. Thudng thi gia c8 bing ludi thép § mit trén tdm sin, c6
thé bd qua né&u luc cit nho.

10

- —
25 \J » q . o |

1o 08 900,

5 X 1 ®»
—>+ AAAAAAAAA s w SqaaNasavEsan > O=mABRARBRGIPOS oenafavasna LN — —

610mm, & = 50cm

L12L 60 L12|, 60 |,12|,12|,
T 1 T 1 T 71 1

Hinh 4.7, Tdm san day vdi da don hodc da déi va panels.
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4.3.3. Cdc thanh phin tAm san didc san

Chi tiét 1 Chi tiét 2

EAT N s N
L |

216 MG
5—\

Hinh 4.8. Tdm san vdi da chit V va Panels

T4m san diic s&n nang nén cin ding dén cin cdu thich hgp. Tuy nhién, né lai tiét
kiém thdi gian thi cong dang ké, dic biét 1a viéc to/phun Idp bé tdng mat dudi tim
san t6n kha nhiéu thdi gian.

Van dé k§ thuat chid yé&u 1 thiét k& lién két giita cdc thanh phan san Chi tiét 1,
bé tong chua d6 dén mép 3D panel. Chd ndi sé duge traim bé tdng va gia cd bing
1u6i thép ndi. Chi ti€t 2, mép clia thanh phin sin khéng ding panel. Sau dé bd tri
luSi thép va toan bo khu virc nay dude dS bé tdng. Ngoai ra cé thé 1ap cdc chd ndi
mit dudi bing bé tdng (hinh 4.5). Cdc mép cia thanh phin san phdi lam hoi mép
vao. Do san 1am viéc theo 1 phuong, c6 thé bd qua cdt thép theo phuong ngang.

4.3.4. Dam dic sin

N&u nhip san qud 18n, t3ng bé day 20-23 cm khéng di, cin sit dung dAm dic sin.
Hinh 4.9 [ vi du ¢6 thé dp dung cho san ¢6 nhip 1€n (6t 8-10 m.

$10mm $10mm

khoang cach 50cm khoang cach 50cm
dai {.4m dai t 4m
~____________ S

—
6

DGO OGBS0y VL6 SR TRl IS8, 88 001 C6 8w 14 SR OGELOTN BB AL OIS 020 0T 106 B LN

aressadtesanleceidaanienestindaisiectat S RIS SRS S ST ] 10

120

N

, 2%, 120

-~

Hinh 4.9. Dam dic sdn

4.4. TINH TOAN KET CAU

So v3i tim sdn panel don gidn, sy khac biét chinh 12 kha niang chiu cit cda da chit
V. Luc cdt quyét dinh ddi v4i panel x3y ra gan gdi d3, trong khi d6 thiét k& da chif
V ¢6 thé bdt dau tr lyc cdt nhé hon & khodng d/2 (hinh bén tréi).
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Bé tong cét thep thong thuong San 3D
|

Luc cat

Lue cat

—~—

7

N
§
S
\

I
A Z

| F

Khi sif dung da chit V v3i 2 thanh chép chéo Iuc cit cho phép dudc tinh nhu sau:

agxfyxz

V=2x x (sin o + cos &)

kd

trong d6 :
as: Dién tich thép ché€o trén mét;
2: Cdnh tay ndi luc, khodng 95% bé sau dnh hudng;
1,75: Hé sd an toan.
Trong moi trudng hdp, tharh gifing bé tdng phdi dugc ki€m tra theo ing suat cit
1. Kiém tra theo cong thic:
= AV
b, xz

STy

trong d¢6 :
AV: Lyec cat khong ¢6 sif tham gia clia panel;
bo: BE ngang mat cit bé tong. PAi v6i da chil V 12 bé ngang gilfa cdc panels
(khodang 10-12cm).

Ung suit cit khong dude vuot qua gia tri to3.

Né&u cung trén clia da khdng dung mat trén I9p bé tong (hinh 4.10 bén phai), phai
xac dinh (ng suat cit & dau trén cay da chiy V. Téng lyc cit phai dugc triét tiéu bdi
bé tdng. Vi vy, tng suit cit khong dudc virgt qua gid tri to;. Néu khdng gan gdi da
phdi thém da ch¥ V bén trén da c6 sin.
by Be tong b, Cap3

Pz V thém vao
; /]

— T —
/\ NEAN

DachuV T4m 3D

Hinh 4.10. Thanh phdn tém san lam sdn hodc tdm san gan.
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4.5. CHITIET

Khi st dung di chit V, d€ an toan cin phai tinh todn ti mi mot s8 chi tiét. Diu
nay tiy thudc s thiét k& gdi tya, sy can thi€t ca sudn ngang cho nhip tinh todn [dn

va vi tri ctia thép gia cd.
\Them thép U

Cay chéng

<t <7\ ThémthépU

12
et - —t
a) GOt tua > 12 ¢cm b) Goi twa <12 cm ¢) Goitwa <7 cm
Hinh 4.11. Chi tiét gdi tua.

N&u gdi tfa clia da chit V ngdn hon 12 cm, cidn kéo dai cot thép dudi. Gidi phdp
hidu qui nhat 13 dat thép quai hinh U trong Idp bé tdng. Tuy nhién, can phdi dat
thép quai & 1dp bé tong phia trén. Néu gdi ngdn hon 7 ¢cm, cin thém thanh chdng khi
dé bé tong.

Suon ngang:

Thép rau
e — Aaa [ _
VA \ 7\ /

Hinh 4.11.d. Gy ngang cho nhjp hidu gqud hon 6,0 m

Khi san ¢6 nhip tinh todn hon 6,0 m, cin thém sudn ngang gia nhip san. Cf mdi
1,5m cin ¢6 mdt sudn ngang. Cot thép cho sudn ngang (mat trén va mat durdi) phii
tuong Ung véi coL thép clia da hinh chit V bao gdm c3 thép gia cudng trén toan bd bé
rong tdm san. Phai g8 bod EPS trong khu vire sudn ngang (45t bing dén xi).

Cot thép gia cudng mit trén v mat dudi tAm san phdi duge phan phdi tudng \ing
vdi ty 1& giita kha ning chiu cit cla panel va di chi¥ V. Trong trudng hop tdm sin
phdi c6 khd ning chiu cdt 12 2800 kG/m trong khi khd ning chiu cit clia panel
khodng 1400 kG/m, panel vi da chit V phdi c6 gdn mét nita thép chiu kéo. Né&u
khong di chd tai 1dp bé tdng mdng, c6 thé dat mot phin cdt thép gia ¢ bén trén 16p
bé tong mdng. Tuy nhién, khi tinh todn cin xdc dinh bé siu adnh hudng nhd han,
Phin con lai cda c6t thép phai duge dat viao panel. Khong can nhat thi€t phai phan
phdi ¢t thép theo ty 1& 50/50, ¢6 thé 15y @ 1é 40/60.
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Chuong 5
CAUTAOMOT SO CHI TIET

- R N A
SAN NEN - TUONG BEN TRONG

$ EPS-50 hoac EPS-100
T $ 10/50
Tudng PANEL L
I AAO
Thép rau khoan
J ding vi tri
3-55

i10-15
' i
San nén

NEN - TUGNG BEN NGOAI

]_ OEH1 | ¢ EPS-50 hodc EPS-100
II II
‘Tuéng PANEL 741050
40 Thép rau khoan
H dung vi tri
3-55 j 10-15 ;
h g » :

-
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LIEN KET VOI NEN TRUC TUONG BANG TRUC DAY RANH CHU U

Chi tiét chudn Chi ti8t géc Mang chi U

PANEL PANEL 0,6 - 0,8mm l 3{[
exh Lusindi I

(30/30cm) \

Vit _\m/ \Mang thép chir U
Mang thép chir U

NOI KET PANEL

Tudng - tuong

X '
| _ _Ludithépndi _ '
30
NOI CAC BUC TUONG
Tuong - tudng
. === s
! | 1] '
} I
i [}
15
D
(
154
|
Ludi thép goc
1AL
Gdc ngoai
30
------- !
I15
i
== TR |
Ngoai
)
f ——— i
! |
)
|
15
-=="
w
Trong el
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ONG THOAT NUGC

Cétbo EPS
5 ’ [ i
L1 - ek Cinisiinialels
Ong thoat nudc (45 cm) \Luéi thép néi (45cm)
Ludithépnoi
45
LO TRONG TREN TUGNG
(/?//*‘
v =
o
PANEL —o |@— Be tong ————ate— PANEL
xy\ ,&
l%b /
Lo tréng
Ludi thép ndi
PANEL —»2}e— Foa  Fe— PANEL
Prpyrr=— ‘ N
13 bé tong trét ctra Khung g6
_15
| 14 Lugi U
16
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SAN - TUONG NGOA1l

¢ 8mm/20cm AT
50
¢ 10mm/50cm
14
50 4 =
2 ¢ Bmm
6 e
1
V45
10 :/
c 1 Ludi ndi
] . :\-
EPS bang mat véi f 1
bé mat tuong
Dém vong
L.L
10 .5
db—o—
¢ 8mm/20cm -
50
14
1| ¢10mm/s0em
50
EPS bang mit v6i
bé mat tuong
f
)
8 g
10 h(
5 1 Ludi nbl
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~=

hd

Dam vong

100
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SAN - TUGNG CHIU TAI TRONG

EPS bing mat vai
bs mat tudng

$ 10mm/50cm

4 ¢ 8mm
y
“
ldsd

V4

10

\l
AN N

/
& 10mm/25em /

Thép dat theo tinh toan két c&u

100

4 10mm/25cm {thép nai)
100
SAN - TUONG KHONG CHIU TATBEN TRONG
D~
[
y A 1 I 1 \ y 4 AY f _\
10
5 LY z L S J 1 _) ______ | S | {
)
]
. ]
LN
, LR 15
lugithéepL ’~ r=-—-
1 15:
N i
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SAN - TUONG KHONG CHIU TAI BEN TRONG

o
6 y S \ ) 4 \‘ Y A ¥ A AY d A A
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. A y — A\ 7 X y4 1§ 7 7
5 =
) 11
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t
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BrZ@I" 15
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I
L 1
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]
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§ Thép chiu lyc
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TUONG CAO

. A |6 1omm25mm
R
‘.I
AT
20 J 45 100
Lu6i thép ndi Ludi thép ndi
30
A
16
16 16
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- - $8mmi20cm
bbb
# Chiéu dai v Tudng cao
4
Khéng san
San
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CHI TIET MAI HIEN

MAI CONSOLE

Luoi hinh U

E1

Ludi thép géc 15

-———

Ludi thép goc theo
yéu cAu két cau

A
I
1
0| Mai
[}

)

Bo £PS hodc cit PANEL
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Chudng 6

CACH TINH TOAN THEO CAC TAC GIA
VA CAC NHA NGHIEN CUU HiEN HANH G VIET NAM

6.1. CAC BUGC TINH TOAN

1. Quy ddi cdc 18p vat liéu cia tim 3D thanh 1 vat liéu ddng nhit véi cdc modul
dan hdi va modul dan hdi trugt theo 2 phudng khac nhau.

2. Nhip thong s8 theo vat liéu tryc hwdng vao cic chuong trinh tinh két cdu va
gidi ra cdc tri s& noi luc.

3. Ki€m tra kh3 nang chiu luc cda vt liéu va tinh todn thép theo cdc tri s6 noi
luc trén.

6.2. MODUL PAN HOI TRUGT TUOGNG PUGNG Gg CUA L3P GIDA GOM
THEP XIEN VA MOP THEO PHUGNG CHIU LUC

Ludi thép phl
e
\ /
Thép chéo
h
L6p m&p
a N
' \ VAR
Hinh 6.1

d*AnEn

sin 0L(16h2 cos® a +12d? sin* a)

G, =kG_ +G, =kG_ +
MM 6aphlL

trong dé6:
G modul dan héj trugt cda map;

G,: modul dan héi trugt twong duong ctia thép:

_ d’AnEn

= sin o(16h2 cos? o +12d% sin o)
64bh>L

t

h: chiéu cao 1dp mop;
b: khodng cdch gita 2 18p thép xién;
k: hé s8 thyc nghiém gia ting modul dan hdi trugt cia mop;
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a: géc hgp badi thanh thép xién va phudng ngang;
A: chuyén vi cudng bitc;
n: s8 thanh thép xién trén 1 m chiéu dai;
d: dudng kinh thanh thép xién;
E: modul dan hi cta thép xién.
6.3. MODUL PAN HOI TRUOT TUGNG BUONG Gg CUA LOP GIUA GOM
THEP XIEN VA MOP THEO PHUONG NGANG

Lubi thép phi

/

Lép mép _Thép chéo

Hinh 6.2

4 .3
G, =kG,_ +G, =kG,_ , nAnd’sin” o 2‘“ «
16bh2L

G, modul dan hoi trugt niong duong cla thép:
3nAnd* sin® a
t T l6bhIL
L = im: modul dan hdi trugt twdng duong dugc tinh trén 1 don vi chiéu dai
A = 1: chuyén vi cudng bitc ngang 1 don vi.
6.4. MODUL PAN HOI TUGNG DUGNG Eg CUA LGP GITUA GOM THEP XIEN
VA MOP THEO PHUGNG CHIU LUC

ncos’ OLE,ﬂd2 3nsin® acos aE‘Ttdz

E,=E,+ +
h g\ {} g~ Fm 4bh 16bh>
s

trong do:
d: dudng kinh thanh thép xién,;
E: modul dan hoi clia thép xién;
b: khodng cdch giita 2 18p thép xién;
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: chiéu cao 16p mép;
: §8 thanh thép xién trén 1 m dai;
: g6¢ hdp bdi thanh thép xién va phuong ngang;
k : hé s& thuc nghiém gia ting modul dan hdi trugt cda mdp.
6.5. TINH MODUL BAN HOI TUGNG DPUONG E;, VA MODUL PAN HOI
TRUGT TUGNG PUONG Gp THEO 2 PHUONG CUA TOAN BO TIET DIEN

Bé tong cdt thép //
Map va thép xién E
_— 4

Bé tang cbt thép

g O o

3ibp khong dong nhat 116p déng nhat
Modul dan hoi tuong duong:
2B, (' +3t(h+1)*) + b’E,
) (h+2t)°

td

trong d6:
Eg: modul dan hoi tuong dudng cia 18p vit lidu gita gdm thép xién va map
twong ng vdi phuong ngang va doc;
t : chiéu cao 1dp bé tong.
Modul dan hoi truor tuong duong:

nht
Gy = b ‘ h S
(h+2t)[—-~+[3[——— ]
Gb( Gs th/
trong d6:
E 2
Ey 8 2 ; .
= = ; 5 1a hé so luc cat
Fgh” Sl b+t
Ey, 12 12 4

n: hé sé quy déi ti€t dién (1,3 + 1,5)

Gy, G: modul din hdi trugt tuong ing cta bé tdng va I1dp vat lidu giita.
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7.1. THIET KE SAN

Chuong 7
CAC VI DU TINH TOAN

Tinh todn san 3D theo hinh 6.1

oS
® 0| 3
1 | <
@ S ol
— e :"!:
— 125 l F
1@ s =
&
o |
120 20 500 15 a5 20
T 925 T bt
Tinh tdi
Bé tong (50+60mm): 275 kG/m”
Cic k&t cu cdn lai: 175 kG/m’
Tinh Gi: = 450 kG/m’
Hoat ti = 200 kG/m’
TONGTAL q= 650 kG/m®
F=2T
St dung tdm san 50 + 100 + 60 mm, thép chéo/m>
-
‘\\ : // M jk_a a= arctg(M}
uée e
hEPS typ 1: & = 40mm
R typ 2: e = 60m
[\ \ |2
e ] L—-I
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trong dé:
a=16,5 mm
hEPS = 100 mm

e =40 mm

Tinh kha ning chiu cit clia tdm 3D (50 + 100 + 60 ):

o= arctg(M) = arctg(W) =73,26°
€

Chiéu dai tinh todn:
lg. = 0,75x lg = 0,75x@’§- =0,75x& =78,32 mm.
sin o sin73,26°
Bén kinh quén tinh:

r=mz3?—48=0,95mm.

4
b6 manh
— 12;c=18,i2: 82,44
r 0,95

Ung sua't cho phép cia 1 thanh thép chéo:

w’xE _ 7®x2,06x10°

- . =1459,27 kG/cm’
AExv,  82,44%x2,05

fk.adm =

Luc mdi thanh thép chéo cé thé chiu dude:
Fioia = ficadm X As = 1459,27 x 7 x (0,38)%/4 = 165,49 XG.

Luc cit theo phudng ngang clia toan bd cdc thanh thép chéo trén | m’:
S = FDIA x cos® x nDIA = 165,49 x ¢0s(73,260) x 200/1m° = 9533,65 kG.
Luc cidt cho phép:
Vpiag =S x 2=9533,65 x 149,61 = 1426329,19 kGmm/m” = 1,426 T/m.
Tai nhip san 3:
q= 450 + 200 = 650 kG/m".
Moment M, 1a:

B qxI2 3 650x 2,7

M, 2

=592,31 kGm/m.

Moment tSi han:

My, = 0,0972 x f, x b x d> = 0,0972 x 175 x 10*x (0,18)* = 5511,24 kGm/m.
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trong dé:
f_= 175 kG/em? (= B25) = 175x10" kG/m’
b=1m
d=0,18m
Viy M, = 592,31 kGm/m < My, = 5511,24 kGm/m.
Ludng thép can thiét:

As = 1,75xM _ 1,75% 592,31 ~1.278 cmz/m‘
z2x fy 0,9x0,18x5000
Tai trong tip trung.
Chiéu cao d4nh hudng d, clia 16p n i
bé tdng phia trén: dﬁ.L —= —
'\ I

-
dy = 60— 15 = 45 mm, T 190} |7
4~ Dién tich chiu ti

Chiéu dai canh cia dién tich |{ZZ2 /
dnh hudng: __\M/L /l

b=3d, =3x45= 135 mm

Chu vi chiu luc cat la
u = 4b + 21d, = 823mm

Do d6, ¥ng suat cit 1a:
F 2000

1=— =% _ 54 KkG/em® >5 kGlem>
ud 82.3x4.5

Ma kha nang chju cit ciia bé tong B251a 5 kG/em? nén 16p b€ tong mat trén
khéng chiu dudc tai tip trung d4 cho. Cé hai cich d€ ting cudng khd ning chiu tdi
ma khong thay d8i t6ng bé day

e Si¥ dung dim chim

e St dung panel 50 mm EPS (thay vi 100mm) chiu tdi da cho

Trong trudng hop nay, ding EPS 50mm. PE don giin chi can sit dung panel véi 100
thanh thép xién trén 1 m”. Luc ch&ng c4t cho phép cia tim EPS 50mm 12 1.09 T/m.
Kié€m tra, tinh toan t&m 3D theo phuong doc chiu tii tip trung

Do 1dp bé tong day hon 50 mm nén tinh tai ting thém 125 kG/m>. Vi vay, ndi luc
dudi tdc dung clda tdi trong phan bg déu la:

q = 650 + 125 = 775 kG/m”
M = gl’/8 = 7,06 kGm/m
V = ql/2 = 10,46 kG/m
Bé rdng phan bd chiu moment va Iuc cdt 1a:
by =ty + 1,5 x x x (1= x/1g) = 0,15 +1,5x1,25% ( 1 -1,25/2,50) = 1,09m = 1,0m
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by =t, +0,5x = 0,15 + 0,5 x1,25 = 0,78m = 0,8m
Moment cia dim don gian chiu tai trong tip trung & gitta nhip la:
AM = F xlg/4 = 2000 x 2,5/4 = 1250 kGm.
Do d6 lugng thép cin thém la :
_ 1,75 x(AM + M)x 100 _ 1,75x (1250 + 706) x 100
zx fy 0,9x18x 5000

AAs ~1,0x1,41=2.82 cm’

Chon ( 638mm = 3,02 cm’)

Luc cdt ting thém 1a F/2 = 2000/2 = 1000 kG. Luc cit thiét k& tai gai dudc 13y
ting 10%. Do d6 tong luc cit la :

1 F L 2000
V=110x| V+2—|=1,10x 1046+2—08— = 2526 kG/m > 1090 kG/m.

5 y

Luc cit can thiét d€ thi&t k& thép chdng cdtla :
AV= (V-Vapm) x 0,80 = (2526 — 1090) x 0,80 = 1140 kG
Ludi U trong panel 50 + 100 + 60, a; = 1,41 cm’/m chiu dude e cit:

Ay ><fy XZ 1,41x5000%0,95%0,17
1,75 1,75

=650kG.

Vi viy cin 2 ludi thép ndi hinh U. Lyc cit dusi tdi trong tap trung con lai la :
lg = 2526 - (1,25 x 775) = 1557 kGm/m > 10,9 kGm/m

Vi vay, ludi thép ndi phdi chay sudt chiéu dai nhip. Trong trudng hop nay,
nén ding lréi ndi hinh chy U tai cd hai di€m ndi panel trén dién tich chiu t3i tap
trung. Nhim didm bdo Iudi thép nim trong bé rong phin bd ndi lwc, bé rong cia
tim panel mdng hon phdi dat khodng 60cm. Trong trudng hdp ndy viéc tinh todn
thién vé an toan.
Kiém tra, tinh toin 3D theo phudng ngang chiu tdi tap trung

Moment ngang dudi tic dung cda tai trong don:

M, = 1%: 200 kGm/m

o2 L7SM, _ 1,75x200x100

s = = =0,82 cmzlm < 1,41 cmz/m
0, 9d2fy 0,9%x9,5x5000

Thép dat theo phuong ngang cda panel dd chiu lyc. Mément ngang bi triét ti€u tai
vi tri thay d8i chiéu day tit 110mm thanh 60mm ctia Idp bé tdng phia trén. Tai vi tri
nay clia panels, ludi thép phia trén s& cham vao I8p bé tong day hon. Ngoai ra, phai
dat ludi thép rdng 45 cm ngay dudi tai.
62



Tinh todn dim chim

Giita san tht 1 va 2 13 mot doan 2,5 m khdng ¢6 gdi twa. DE g6i d3 duagc lién tuc,
cin phdi dat mot dam chim. Ty 1€ :

lg/h = 2,70/0,21 = 13 < 15 nim trong gidi han cho phép. Tai trong tdc dung én
dam dudc xdc dinh t tinh tdi va phdn luc gbi tra cla san thi 1 va san thi 3. Phdn
lyc cia san thd 3 dudc xdc dinh thdng qua tinh todn san. Tuy nhién, san tht nhit
ciing can tinh todn phdn Wuc gdi & cank theo phudng doc.

Sd dd tinh san 3D tai mép panel. Loai lién két chay doc theo chiéu dai canh
(ngam hodc géi ta don gidn) khong dnh hudng quan trong dén canh ngin.

Tai trong Canh ty do Canh ngam

Tinh tai = 0,21 x 0,15 x 2500 = 79 kG/m : N

Sanl = 650 x4.15/8 = 337 kG/m {

San 3= 878 kG/m }

Téng tai ~ 13,00 kG/m :

|

W\
—

|
[
(
|
Canh ngam hoac ty do t
[
|

E
-
igi10 lq/8
—f—t—
69
27
268mm p 15 /‘v 27
q=13.00kN/m
= =¥
L 270 |,
A .
Ludi thép ndi
b = 45ecm

3¢ 12mm

N1 lye gay ra do tdi trong phan bd déu dugc tinh 1a
M = g/*/8 = 1185 kGm
V =qli2 = 1755 kG
Lugng thép chiu moment la :
oo L75M, _1,75x1185x100

- _ ~ =2,71em?( 3 & 12, As = 3,39¢m>
0.9d,f,  0,9x17x5000 e ° cm’)

Ung suat cit Ja:
V1TSS
bxz 15x0,95x17

=7,2 kG/em?

Thép dai chiu cit:
1,75%0,4x7,2x25
as =

50 =2x1,26 cm’/m (D 8,e =25 cm, as = 2x2,01 cmzlm)
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K&t cau san mai

M3ii nha 3D, phan nhb ra 13 60cm 3 cic cac bén. P6 d6c mai 25°. Vi tdi trong nhd
nén sit dung panel S0mm EPS, bé tdng & mat trén va mat dudi day SOmm.

Hai m4i nay nra }in nhan. Lyc ngang xuat hién trén sin mdi va truyén qua tudng
theo phirong Y. Can phai dat thép gia ¢3 theo phudng ngang. St dung luéi ndi € gia
c6 1/3 mdi & phan dudi, 3 chd g&i d8 phdi gia c8 cd hai bén trén va dudi bing 1udi

thép c6 bé rong 45cm.

Phuong nhip mé

Lyc ngang

Truyén lyc cét vao
tudng ngang

—

Maé hinh tinh toian

q
IR N,

r
2
§

1

350 160

Tai trong
Bé tong = 50 + 50 mm = 250 kG/m’
Miingéi = 50 kG/m*
Tinh tai = 300 kG/m”
Hoat tai = 100 kG/m’
Téng tai = 400 kG/m’
Tai trong gié ngang
Ap luc gié Qw :
Gw = 150 kG/m*
Tai trong gié tic ddng trén mai theo phuong ngang:
W =gy x hg = 150 x1,9 = 290 kG/m
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Luc ngang
H 12 luc ngang khong x€t dé€n (i trong gio.
IMpa=H;xh=Vy, =0
Vil = gl = 400 x (3,5 + 0,6) = 1640 kG
H; =1640 x 1,45 /1,63 = 1460 kG/m
Luc ngang H trén dinh 12 t3ng cla luc ngang H; va mdt nita t3i trong gi6 W. Vi

vay lyc ngang H 1a :
H = 29072 + 1460 = 1600 kG/m

Hy = H x sin 25° = 680 kG/m

25°  16,0kN/m

Hy = H x cos 25° = 1450 kG/m

Sa @b tinh san m4i

San mdi truyén lrc ngang tr dinh mai dén cdc bifc twdng (twdng bén trong va
tudng dau hdi). Cdc bite tudng lam chifc nang nhir dim d3. Dam nay chiu moment vi
Iyc cit trén mit phing sin méi. Tai trong twong wng vdi luc Hy. Anh hudng cua
phin nh6 ra 60cm khong ddng ké.

Chiéu dai sin mai:

d
d=3,5+0,6)/cos (25°)=4,5m 25°
0 350
q = 14,5kNim 7
AN paN AN
| 520 | 270 |
| ] |
Sat dé tink cia san mdi (theo phitong truc X)
Ty 1€ bé sau/bé dai = 450/520 =0,87 —> nhv tinh todn dim cung.
MOMENTS 3678
M, min [kNm/m] |__..___Nh.'9_1._____|_____M'P_2_____*
M, max (KNm/m) 3235 1,22
LJC CAT {basic value = 0,0kN/m)
V, max [kN/m] 30,63 . 33,20 .
___._Nhlu___+___MQi___
v, min (kN/m] 4477 -5,9—5+
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Thi&t k& uén
Khi tinh to4dn vdn chi cin tinh todn cho nhip 5.2 m.

25 =0,5 xd x (1,9 - d/lg) =0,5% 4,5x (1,9 - 4,5/5,2) =2,33m
(Cdnh tay don cia thép 16p dudi)

zr =045 x1g =045 x2,7 =2,03m (Cdnh tay don ctia thép 18p trén)

ASuysi = 1,75x1,1xM _ 1,75x1,1x 323500 _ 0,65cm2
zfy 233x 4120
L73x1,1xM  1,75x%1,1x36,78 2
a8rgn = = =0,84 cm
zfy 2.33x41,2
Vi
fy < 4120 kG/em®
Thép duoi Thep trén
As, trén 0,5As, trén
0.5 As, duti 0,41g —=
= Y
— 0dlgTm T 7
paN N
As, duai _0.3As, trén
I | 1 !
e e

Lugng thép tai gitta nhip (= 0,1 lg, xem hinh) (a:
ASpanrr = 2 X0 I xlgx1,41=2 x 0,1 x 5,20 x 1,41 = 1,47 cm’ > 0,65cm’,
khong cin thém thép
Lugng thép & trén tai gdi A3 (= 0.4 lg):
aSpanct = 2 x 0.41gx 1,41 =2 x 0,4 x 2,7 x 1,41 =3,05 cm” > 0,84 cm”
khong can thém thép
San mai khéng can dat thép thco phudng ngang theo bi€u dé ndi Iuc. Can phai
ting cudng & nhitng noi chiu hic y&u. Trong trudng hgp nay phii thém gdi d3 dé lam
gidm chiu dai tinh todn clia nhip. Mdt sin méi dd rong. Trong hau hét cic truding
hgp, n€u san mai dd réng thi ¢ thé xem né nhu mdt dim cing.
Phan luc tai gi
Phin luc gdi tra trong biu dd ndi luc duge truyén vio tudng theo phuong Y
(tudng diu hdi va twdng trong) tai di€m k&t ndi cda panel. Cho phép bd qua tinh
todn lyc cit trong mit phing sAn mdi. Tuy nhién, vi tri dé bi phd hoai nhdt 12 tai
di€m néi gilta san mdi va tudng. Do dd, ludi thép ndi hinh L dudc thi&t k& sao cho
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truyén duge luc trong mat san. Ung sudt chiu ¢t cia thép duge 18y bing 60% cudng
dd gidi han déo (fs = 0,6 x 5000 = 3000 kG/cm2)

Ve = 4477 kG

As = 1,75 x 4477 / 3000 = 2,61 cm’
Vi vy, trén mdi phid cla wong, chiéu dai toi thiéu cia thép ndi 1 2,61/1,41 = 1,63m.
Chiéu dai ca vach 13 3,8m.

7.2. THIET KE TUONG NGOAI

Tinh bic wdng bén ngoai cla toa nhi ba tang. TAi trong cia san dudce cho la
675 kG/m". Tudng 3D Panel loai 100mm EPS, hai [3p bé tdng 2 x 50 mm, cap bé
téng B25 (fc = 175 kG/em™ ).

S3 db tinh:

1trét 2 Jan , Mat dung
q=675kN/m 2
—— N
01
5 270
q=86,75 kN/m
[ 21
T 607
2 270
q=6,75 kNim B
— 121
60
J 270
[ 200 550 N 300 1Q0F 150
! ™ |

Mdt cdt va mdr dung tod nha
Tai trong

Tai trong ca tAim san :

Fan =675 x (2,00 + 0,5 x 5,50) = 3206 kG/m
T4i trong cha wdng 1a :

Fugng = 2500 KG/m® x (0,05 +0,05m) x 291 = 730 kG/m

Fidng = 3936 kG/m

FrotaL =3 (ting) x 3936 = 11808 kG/m
Do dé, tdng tdi trong tic dong trén cdt tudng cla ting trét 1a :

Freqg = 11,808 x (3,00/2 + 1,00 + 1,50/2) = 38,376 T

Thiét ké&

Cdc gid tri can thi€t d€ tra bidu d5 & phan phu luc :
h =50 + 100 + 50 mm

e =30 mm
67



Tinh kha ning chiu nén ldn nhat cia tim 3: D50 + 100 + 50 mm

Khodng cdch gifra trong tdim va mép chiu nén:
N
tzx%"+tlx[h—%J 50x?+50x[200—?}
g = = =100mm
t) +1t5 50+50

PJ [éch tAm to) da:

50

t
€ i =s—?2= 100~=~=75mm

30
=k =t x[l— c )+t2 =50x[1—7§]+50=80mm

max
Dién tich bé tdng cit ngang cia twdng 3D:
Ac=(t; + ) x b= (5 +5) x 100 = 10°cmn’

Moment quén tinh cia mat ci¢ edng:

2 2 3.3
I:bx t]x[h—g_t_l] +t7x[5—t_2 +t|+[2
2 - 2 12

2 2 3 3
=100x[5x 20-10-2] +5x|10-2) +253 =58333cm?
] 2 2 12

Moment chdng uén ciia mat cat widng chiu nén:
I_ 58333

S

—5833,3cm’

Chiéu cao giita phan ba mat cit tudng chiu nén

X = E = o833,3 =35,8333cm
Ac 1000

Ti & clia 6 1éch tim cha t3i quy vao gita phin ba dudi tdi tac dong
€ 3

m=—=—"—=0,514
x 5,8333

Chiéu dai tinh todn: lg.= 2,7m

r= \[L = 58333 =7,64cm
Ac 1000

1
=8 270 3544
r 7,64

Moment quén tinh

P64 manh:
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N\
=k, = - 1+3‘ = 1—35‘34[”0’514] =0,704
140 3, 140 3

Cudng &6 chiu nén t3i han:
N =-;—xbx f.xk, xk, =%X100xl75x8x 0,704 =32,853T

Hoic tra bi€u dd, ta duge tai trong tudng cho phép 1a 32.5 T:
Faam =195 x 175/105=32,5T < Freq khéng thoa man

Diéu d6 cho thay bitc twdng chra di chiu lyc. PE gidi quyét, can phai xay dung
cOt tudng bang loai EPS 50mm nhung c6 cdng bé day vai bic tudng (nghia 1a céc
16p bé téng cOt tidng day han).

h=50+50+100; XA=2700/640=422; e=30mm
Theo biéu db phu luc tdi trong twdng cho phép 1a :
Fogm =250 x 17,5/10,5=417kN > F,o, Théa min
7.3. LANH TO cUA
Trén mdt bite tuding bén ngoai ¢ hai lanh té ctra vdi tdng chiéu cao li:
h= 60+2]1+8]cm

Chiéu cao 4nh hudng 1y 13 76 cm
T&i trong

Tai trong sin = 3390 kG/m’
Tinh tai =0.6 x 0,1 x 2500 = 150 kG/m*
Téng tai = 3540 kG/m>
Lontel 1 Lontel 2
Sa d6 tinh cia hai lanh t8: q = 35,4 kN/m q= 35,4 kN/m
PaN 2\ AN AN
L 320 ) 170
[l ]

Néu chiing duge xem nhur dim don gidn thi ¢a hai lanh t6 dugc thigt két nhu dim.

N e T o == 1

\

S Budng sirc cang img 1l
2 duang strc cang (ng suat tuyén tinh z Lién ket véi san /* / |
suat tuyén tinh | I d
LAl dp
B . / |
| [
ILA K
Khéng tinh luc k&o 2xas
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Ti 1& gitta chiéu cao panel va chiéu cao dnh hudng la:
dy/d = 55/76 = 0,72
Moment cho phép 1a :

Vo 2xasxfyxd®xme _ 2x1,41x5000x0,7% x 0,3
B 1,75 ,75

=1397kGm

V@i me tra bang sau:

dp/d 0,9 0.8 0,7 0,6 | 0,5 0,4 0,3 0,2 0,1

me | 030 | 030 | 030 | 029 | 027 | 025 | 021 | 016 | 0,09

Cdc moment gida nhip la:
M, = 3540 x 3,20%/8 = 4531 kGm
M, = 3540 x 1,70%/8 = 1279 kGm
Chi ¢6 lanh td 1 cdn thém thép, luc cat 161 da trong lanh t6 1 1a
V1 =3540 x 3,2/2=5664 kG = 5,664 T
Ung suat cat :
\Y% 5664
T= =
bxz 2x35x0,9%76

= 8.3 kG/em®

Khi bi vong, ¢it thép cia panels dugc tinh todn theo luc cit theo gidi han 1, vi
vy, ¢ot thép chéng uén phai dude thi€t k& dé chin dude toan bd moment. Cat thép
chiu kéo la:

(__L75xM _ 175%453100
T 0,9%dxfy  0,9x76x 5000

2

=232cm® (3@ 12mm =3,39cm’)

Cot chdng chiu cat phai duge thiét k& dé chiu mot dng suat cit 1a:

2 2
3
=T B g g kGlem?
To2
K&t qua la ¢t chdng cat la:
1,75%3,8x2x 5 v L s s
as =100 x XHOX XD 2x0,67 em’/m Ludi phu 1a du

5000
7.4. TUGONG TRONG

Tinh toin mot biic twdng cda tod nhd & 3 tang. Tdi trong cla tAm san la 675
kG/m®. Bic tudng 3D pancls loai 100 mm EPS, hai Idp bé tdng 2 x 50 mm, cip bé
tong B2S (fe= 175 kG/em”). Lanh t6 cifa khdng tinh trong vi du nay.
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Sd dé két cau

1trét 2 lan M3t ding
Q=675 kNIm’
2 [
4
//
) 270
q = 6,75 kN/m 7
21 5
, 1270 7
G = 6,75 kNim ' %
2
s /
270 7135

Phan bé ti trong
500 || 600 % |- 400 e 200 |

MGt cdt va mdrt diing bite twdng bén trong

Tai trong
Tai trong tac ddng tir tim san dude xdc dinh bang phin mém dién todn vé& dim
lién tuc.

Fsian = 4740 kG/m
Fyan= 2500 kG/m” x (0,05+0,05) 2,.91 =730 kG/m
Fstorcy = 5470 kG/m

Tai twdng cia cdc tang trén phan bo trén bé rdng 4m dén ria tudng. Luc cia lanh
t6 truyén xudng ting trét trén mot bé rong 1g,/2=2,7/2=1,35m.

Tai trong

L)l

\
T \
- _tmengang |~ |-

|[ Chiéu dai lanh 16 ! 1gur2 I

Do d6 tong tai tac dung truyén xudng cdt cla ting trét la:

F1=1,35 x 5470 x (2,40/2 + 4,00)/4,0 = 9600 kG
Fy = 1,35 x 5470 x (2,40/2 + 4,00)/4,0 = 9600 kG
F1=5470 x (2,40 /2 + 1,35) = 13500 kG
Freq = 33100 kG

Thiét k&
Cidc gid tri can thi€t d€ tra bi€u do6 hoic tinh todn nhu twdng ngoai:
h= 50+ 100 + 50mm
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g, =1Igu.

a
Jigu® +a’

min./g,/5

%//// T2

=gy ——mn-—x
J‘gu +(3a)’ %ﬁ 7

Ta chon hinh dudi ding theo so dd tinh:

3 ~270 3% 400 — 263cm

lge = lgu
,/1gu2+(3a)2 \/2702 + (3% 400)”

n=2630/76,4 =344

h
min.ig,/8

e = 30 mm: D€ an toan, phii chon ciing mdt dé 1éch tim dé tinh cdc bic wing
bén trong.
Theo biéu db phu luc tdi trong cho phép cila wdng 1a:
Fuchn = 1,35 X ]9,5 X 175 / 105 = 43,9 T > F[Cq Thdﬂ

Diéu d6 cho thdy bife tudng ddp dng yéu ciu. Trong trudng hgp khdc cling ¢6 thé
thi€t k€& ¢t bé tong cot thép thu‘(mg tai diém nay. Trai lai v8i tudng 3D, hé s§ an
toan clia ¢6t nay ¢é thé 1ay la 2,1. Anh hudng clia d6 manh bi€u hién khd rd rang.
Dadi vai bite tdng 3D loai SOmm EPS va hai 18p bé tong 2 x 50mm, kha nang chiu
tai chi khodng 29,5 T.
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