Caratteristiche geometriche
L1=450+0.15N-0.10C&15m
L2=5.00+0.15N-0.10 C%x65m
L3=4.00 + 0.10 N-0.10 C430 m
Ls=1.05+0.05M=1.2m

B=50cm ; b=10cm ; s=4cm

;. =hLmax /25

Caratteristiche meccaniche
Calcestruzzo : ®=25.0 MPa
Acciaio : FeB38K

Schema

4,3




Analisi dei carichi

h = Lmax/ 25 252'—6;5: 0.226 m =22.6 cm

Campata centrale(h=24cm ; s=4cm ;B20cm)

- travetti (0.20 x 0.10 x 1) xD.04 x 25 = 1.00 kN/r&
- soletta (0.04 x 1 x1) =0.04x25= 1.00 kN/rh
- laterizi (0.20x0.40x 1) xD.16 x 8 = 1.28 kN/rA

peso propriogk = 3.28 kN/n¥

- 3 cm massetto (0.03x1x1) 0.63x18 = 0.54 kN/m
-2cm pavimento  (0.02x1x1) 62x 20 = 0.40 KN/md
-1.5cmintonaco (0.015x1x1) 81k x 20 = 0.30 kN/nmd
- incidenza tramezzi 1.00 kN/f

sovraccarichi permanerdix = 2.24 kN/n¥
sovraccarichi accidentadik = 3.00 kN/n?

Shalzo(hss=20cm ; s=4cm ;1k16cm)

- travetti (0.16 x 0.10 x 12x 0.032 x 25 = 0.80 kN/r
- soletta (0.04x1x1) =0.04 x25= 1.00 kN/rh
- laterizi (0.16 x 0.4 x 1Px=0.128 x 8 = 1.02 kN/rh

peso propri@sk = 2.82 kN/n?

- 3 cm massetto (0.03x1x1) 0.63x 18 = 0.54 kN/md
- 2 cm pavimento (0.02x1x1) 062 x 20 = 0.40 kKN/nd
- 1.5 cm intonaco (0.015x1x1) 0.815x20= 0.30 kN/nd

sovraccarichi permanerdisk = 1.24 kN/n?
- ringhiera F =0.50 kN/m
sovraccarichi accidentadisk = 4 kN/m?
H = 1.00 KN/m
Fattori di amplificazione dei carichi
vo=1.4 vq=1.5



combinazione S.L.U. 1

F
1.5 0k 1.50k
 /
! 1.4gk+gk)
gsk+g'sh 140kTgk gktgk
A
combinazione S.L.U. 2
15H
L4k 1.50sk 150k
. K 1.4 Ok+g'k
1.4 Qsk+g'sk gk+g'k Ok+g'k) gk+g'k
A D
combinazione S.L.U. 3
F
150k 1.50k
\
1.4 Ok+0'k 1.4 Ok+Q'k
g Ok+gk) Ok+glk) Jegk
A D
combinazione S.L.U. 4
1.5H
1.4F 1.5Qsk 150k 1.50k
1.4 (gsk+g'sk gk+gk 1.4(gk+g'k) 1.4(gk+g'k)
A




combinazione S.L.S. 1 (rara)

<« "
F
Y gk ak Ok ak
gsk+g'sK gk+g'k gk+g'k gk+g'k
A
combinazione S.L.S. 2 (frequente) yi1=0.6
P H
F
A l.pl qSk l.pl qk q.h qk LIJ1 qk
gsk+g'sk gk+g’k gk+g'k gk+g'k
A
combinazione S.L.S. 3 (quasi permanentey2 = 0.3
g H
F
\4
RUAES P: gk . gk P. Ok
gsk+d's gk+g'k gk+g'k ok+g'k
A




Risoluzione con il metodo delle forze

psb p: p: p:

g A NERES xc1c D

F*=F + pb.Lsb

2
M = F.Lep+ psb.'-?sb + H.h

_ML_pLY, Xels
6EI 24El 3El

Pea

_ PL3 Xslo Xclo

BC
Pec= 4B T3 6EI
(= Xelz L3, Xclo
6El 24El  3El
Pcp= png_XcLs
24E1  3EI
ML, p1|—f X l1 szg Xels , Xcl2
- = - + - + + =
Pon-Pec= cEr ouEr T 3Rl 24E1 © 3El | 6El
(ca- Pcp = Xsla pzl-g_l_XcLz_ ngg_l_XcLs:

6El 24El 3El 24El 3EI

Xsli, Xslo  Xclo_ PiLI, PL3 MLy
3Ei  3EI  6EI 24ElI 24El 6El

Xslo , Xcla, Xcls_ PL3 | Psls
6El 3El 3EI  24El 24El




portando in forma matriciale e semplificando El :

L,L L
3 3 6 ){XB:
L Lo, Ls| X
6 3 3

D x Xcomb: 6comb =>

D = [36000 09417
109417 33167

D-1=[03001  -00852
|-00852 03257

Xa|_[03001  -00852)
Xc| |-00852 03257

Luci delle varie campate
Lse=1.20m

L:=5.15m

L>=5.65m

L3=4.30 m

Carichi

OsktQ’sk= 4.06 KN/m
Osk = 4.00 kN/m

F =0.50 kN

H =1.00 kN

Combinazione S.L.U. 1
Pst= 4.06 KN/m
F*=5.37 kN

pL, Pls ML

24 24 6
p,L3 s L3
24 24

xcomb: D1 6comb

LY, L2 ML

24 24 6
L3, PsL3
24 24

«§0’k= 5.52 kN/m
« g 3.00 KN/m

M = 3.5Rik
1P 12.23 KN/m
= 5.52 kKN/m
= 12.23 kN/m
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X § =2544kNm

Xg|_|03001 -0.0852| |1080664 .
Xc| |-00852 03257 | |819087 | X =1750kNm
Combinazione S.L.U. 2
psb = 11.68 KN/m M =10KSm
F*=14.72 kN 1 5.52 KN/m
R =12.23 kN/m
= 5.52 KN/m
X @ =24 85KNm

{ X B} _ {0.3001 - 0.0852} ) {114.0898]

=>
Xc| |-00852 03257 | (1101961 X & =2617KNm

Combinazione S.L.U. 3

Psb= 4.06 KN/m M = 3.68m

F*=5.37 kN 1912.23 KN/m
p=12.23 kN/m
= 5.52 kN/m

X =3817kNm
Xs|_[03001 -00857,[1584926]  __
{xj_ {—0.0852 0.3257 } {110.1961} B X & =2239%Nm

Combinazione S.L.U. 4

psb = 11.68 KN/m M =10.78rk

F*=14.72 kN 1 5.52 KN/m
p2=12.23 KN/m
= 12.23 kN/m

X =2296kNm

Xs|_|03001 -0.0852f 11140984 B
)l [l =[x =204z0m

Xc —-0.0852 0.3257 1334250



Combinazione S.L.S. 1 (rara)

Psb = 8.06 KN/m M =7.4Em

F*=10.17 kN 1 8.52 KN/m
p2=8.52 kN/m
= 8.52 kN/m

X5 =24 00kNm

= X & =21 00kNm

Xs|_|03001 -0.0852( /1061666
Xc —-0.0852 0.3257 922535

Combinazione S.L.S. 2 (frequente)

Psb = 6.46 KN/m M = 5.B8m
F* = 8.25 kN 1P 7.32 kN/m

p2=7.32 kN/m
= 7.32 KN/m

X' =20.75KNm

Xe|_ 0.3001 —0.0852* 916494
[ H } [ } = X =1801kNm

Xc —-0.0852 0.3257 79.2601

Combinazione S.L.S. 3 (quasi permanente)

Psb = 5.26 KN/m M = 4.B8m
F*=6.81kN 1B 6.42 KN/m

p2=6.42 kKN/m
B=6.42 KN/m

X P =1831kNm

Xs|_ 0.3001 —0.0852* 80.7593
[ H } [ } = X QP =1576kNm

Xc —-0.0852 0.3257 69.5150



Risoluzione con il metodo di Hardy — Cross

Campata intermedia BC

ve/

Weclz _Vcesla _
Pe =1}> 3El  6El
_Waeclo  Veslo _
6El 3El

[VecLo _Woesl:2 _ 0
Py = 0} _.| 3El  6El
_Vecls  Weslo -1
6El 3El

Campata di riva AB

(0

momenti di incastro perfetto

BC

CB

V &

_4E

Wee =

coefficienti di rigidezza

coefficienti di rigidezza

F
psb p1 p1

5 ul & *

2
HBA = plTLl% momento di incastro perfetto
Ps = 1]=>{% =1 => [WBA =3 coefficiente di rigidezza

1
Campata di riva CD
P

o>

-10 -



Ucp= —
_ - Wepls _ _ _
¢c _1] => [% - => [WCD
E d W
ssendo Tij=_ .
: Wi + Wik
v
e Wi

risulta la tabella

momento di incastro perfetto

3El

3

coefficiente di rigidezza

coefficiente di ripartizione

coefficiente di trasporto

coeff. di ripartizione ;)

coeff. di trasporto ({)

nodo asta coeff. di rigidezza (W
B AB 3El
T 0.451 0
1
B BC 4E|
L 0.549 0.5
2
C BC 4El|
L 0.504 0.5
2
C CD 3El
T 0.496 0
3

-11 -




>p

Combinazione S.L.U. 1
Psb= 4.06 KN/m MB52 kNm o 5.52 KN/m
F*=5.37 kN pr=12.23 kN/m 3p 12.23 KN/m
uea = 38.79 kNm
uec= -14.68 KNm uce= 14.68 kNm
ucp= - 28.27 kNm
0.451| 0.549 0.504? 0.496
P
B C
38.79| -14.68 14.68-28.27
24.11
-10.87-13.24 —— -6.62
-20.21
5.09 < 10.19 10.02
-2.30/-2.79 e -1.39
0.35 A 0.70 | 0.69
-0.16/-0.19  — -0.09
0.02 <« 0.05/0.04
-0.01/-0.01
25.45|-25.45 17.52/-17.52

Xg®=25.45 kNm
Xc® =17.52 kNm

Verifica di congruenza

ML P}, Xal,_30213_696044 436892_ 228939

(PBa= 5

El 24El 3EI

El El El El

_ L3 Xslo Xcl, _414833_47.9308_164980_ 229455

(PBc

24El  3El  G6EI

¢

El El El El

v Pont Poc _ 229197

2 El

£= |¢Bc_¢BA| — 225x10‘3

| 9%

-12 -
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Combinazione S.L.U. 2

>p

Psb = 11.68 KN/m M =10.KSm 212.23 KN/m
F*=14.72 kN 1P 5.52 KN/m 3P 5.52 kN/m
uea = 12.93 KNm
uec = -32.53 KNm uce= 32.53 kNm
ucp=-12.76 kNm
0.451/0.549 0.50+ 0.496
~
B C
12.93| -32.53 32.5312.76
-19.60
8.84 |10.76 _— 5.38
25.15
-6.34 < -12.68 -12.47
2.86 13.48 _ 1.74
-0.44 D -0.88| -0.86
0.20 |0.24 _— 0.12
-0.03 <« -0.06 -0.06
0.01|0.02 S 0.01
-0.014-0.00
24.84|-24.84 26.15-26.15

Xg@=24.84 kNm
Xc® =26.15 kKNm

Verifica di congruenza

_ML_pLi, Xsli_92271 314159, 426420_ 204532

Per="6El 2481 3E

El El

El El

_ Pl Xslo Xcl, _919095_ 46482 246246_ 208029

Pec=2uE T3Em eEI

¢

El El

s = Pont Poc _ 206281

2 El

£= | fec — Penl = 169x1072

| 9%

-13 -
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Combinazione S.L.U. 3

Psb= 4.06 KN/m M = 3.6Rm 2p 12.23 KN/m
F*=5.37 kN 1912.23 KN/m 395.52 KN/m
uea = 38.79 kNm

uec= -32.53 KNm uce= 32.53 kNm

ucp=-12.76 kNm

0.451/0.549 0.50+ 0.496
V'~ a
A B C
38.79| -32.53 32.5312.76
6.26
-2.82 |-3.44 _— -1.72
18.05
-4.55  — -9.10 | -8.95
2.05/2.50 —_— 1.25
-0.31 S -0.63| -0.62
0.140.17 —_— 0.08
-0.02 < -0.04-0.04
0.010.01
38.17| -38.17 22.37)-22.37

Xg®=138.17 kNm
Xc® =22.37 kNm

Verifica di congruenza

_ML_pLi, Xsli_30213_ 696044, 655252 _ 10579
6El 24El  3EI El El El El

Pea

_ b L3 Xslo Xcla — 919095_718868_210651_ 1.0424

Pec
24El 3El  GEI El El El El

v = Pt Poc _ 10502

? 2 El

o I¢BIC¢_*¢I)BAI = 147x10”

-14 -
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Combinazione S.L.U. 4

psb= 11.68 KN/m M =10.78rk
F*=14.72 kN 1 5.52 KN/m
uea = 12.93 KNm

usc=-32.53 KNm uce= 32.53 kNm

ucp=-28.27 kNm

o 12.23 kN/m
3912.23 kN/m

0.451/0.549 0.50+ 0.496
A A
A B C
12.93| -32.53 32.5328.27
-19.60
8.84 |10.76 _ 5.38
9.64
-2.43 < -4.86 | -4.78
1.10 |1.33 _ 0.66
-0.16 - -0.33| -0.33
0.07 10.09 S 0.04
-0.01 « -0.02 -0.02
0.00 |0.01
22.94| -22.94 33.40/-33.40

Xg®=22.94 kNm
Xc® = 33.40 kKNm

Verifica di congruenza

_ML P, Xel,_92271_ 314159 393803_ 17.1915

Pea

6EI 24EI 3EI EI  EI El El
guo= PoLi Xals Xcl, (919095 432087 314517_ 172541
BC= - ; = - - -
24El 3El  6El El El El El
gr = Pt fc _ 172228
2 El
T I¢BIC¢_*¢I)BAI = 363x10°
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Combinazione S.L.S. 1 (rara)

Psb = 8.06 KN/m M = 7.KRm 2p 8.52 KN/m
F*=10.17 kN 1 8.52 KN/m 3P8.52 kN/m
usa = 24.55 KNm

usc=-22.66 KNm uce= 22.66 kNm

uco=-19.69 kNm

0.451/0.549 0.50+ 0.496
A P
A B C
24.55| -22.66 22.6619.69
1.89
-0.85 -1.04 _— -0.52
2.45
-0.61  — -1.23 | -1.22
028033  — > 0.16
-0.04 S -0.08| -0.08
0.02 |0.02 _— 0.01
-0.01 -0.00
24.00| -24.00 20.99-20.99

Xg® =24.00 KNm
Xc®) =20.99 kNm

Verifica di congruenza

_ML P L +Xela_ 6.3517 484898+ 412000_ 09381
6El 24El  3EI El El El El

QPea

_ L3 Xslo Xcl,_ 640285 452000 197656_ 09371
24EI 3El  6EI El El El El

QPBc

v = Pont Boc _ 09376
2 El

¢

¢ =1Pec” Punl ¢B|°¢1¢|)BA| = 106x107

-16 -
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Combinazione S.L.S. 2 (frequente)

Psb = 6.46 KN/m M =5.8B8m 2P 7.32 KN/m
F*=8.25 kN 1p 7.32 KN/m 3P7.32 kN/m
uea = 21.34 kKNm

uec=-19.47 KNm uce= 19.47 kNm

uco=-16.92 kNm

0.451] 0.549 0.50% 0.496
A Py P
A B C
21.34| -19.47 19.47-16.92
1.87
-0.84 -1.03 _— -0.51
2.04
-0.51 < -1.03 |-1.01
0.230.28 —_— 0.14
-0.03 S -0.07/-0.07
0.010.02 —_— 0.01
-0.01 -0.00
20.74| -20.74 18.00/-18.00

Xg®F) =20.74 kNm
XcF) = 18.00 kNm

Verifica di congruenza

_ML P L +Xela_ 50212 42].6602+ 356037 _ 10353

6El 24El  3EI El El El El

(PBa

_ Pl Xsl, Xcl,_550104_390603_169500_ _0.9999
24El 3El 6EI El El El El

(PBc

* — Pent Poc —_ 1.0176
2 El

£= |¢B|C¢_*TBA| — 3.48><10_2

¢

-17 -
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Combinazione S.L.S. 3 (quasi permanente)

Psb = 5.26 KN/m M = 4.B8m 29 6.42 KN/m
F*=6.81 kN 1P 6.42 KN/m 3906.42 kKN/m
uea = 18.94 kNm

uec=-17.08 KNm uce= 17.08 kNm

uco = -14.84 kNm

0.451] 0.549 0.50% 0.496
A Py P
A B C
18.94| -17.08 17.08-14.84
1.86
-0.84 |-1.02 _— -0.51
1.73
-0.43 < -0.87 | -0.86
019024  — > 012
-0.03 S -0.06|-0.06
0.010.02 —_— 0.01
-0.01| -0.00
18.30| -18.30 15.76|-15.76

Xg@P)=18.30 kNm
Xc@P)=15.76 kNm

Verifica di congruenza

_ML P L +Xela_ 4.0256 36.5380+ 314150 _ 10974

6El 24El  3EI El El El El

(PBa

_ L3 Xel, Xcl, 482469 344650 148407 _ 10588
24EI  3El  6El El El El El

(PBc

* — Pent Poc — _1-0781
2 El

£= |¢B|C¢_*TBA| — 358><10_2

¢

-18 -
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Diagrammi di Taglio e Momento

psb P P P

F*

Mg A P IBJXB P XCIC; P
§ &

Reazioni vincolari

Rc Ro

—>» 0

M_pL_Xs,
L1 2 L1

AR F *

M+ plLl+ﬁ+ﬁ+_p2L2 _&
L1 2 L. Lo 2 L2

BR—

—&+_p2|‘2 _ﬁ+&+_ng3

Rc =
L2 2 L Ls 2
DRpS—L3 _Xe
Ls
Sollecitazioni di taglio Sollecitazioni di momento

Ta®) = -F* Ma’=-H x 1.00 m
Ta®) = TaA®) + Ra Ma=-M
Te® = Ta® — piL, Mg = - Xg
Te® = Tel® + Rg Mc = - Xc
Tc® = Tg® — Lo Mp=0

Tc® = Tc® + Re
To®)=Tc® —pls=-Ro

-19 -



Combinazione S.L.U. 1

Pso= 4.06 KN/m M = 3.5Rk s#=1.20 m
F* = 5.37 kN 1P 12.23 kKN/m Li=5.15m
Xg® = 25.44 kNm 2B 5.52 KN/m L= 5.65m
Xc® = 17.50 kNm 3P 12.23 KN/m Ls=4.30 m
F 150k 1.50k
\{
gsk+g'sh 1.4(Qk+0%k) gkrgk 1.4gk+gk)
A XB(BJXB XC(C)XC
Ra = 32.61 kN Ta® =-5.37 kN Ma'= 0
Rs=52.75 kN AP = 27.24 kN AV - 3.52 kKNm
Rc = 44.55 kN 5 = -35.75 kN BVF - 25.44 kNm
Rp = 22.22 kN sf®) = 17.00 kN dVE -17.50 KNm
39 =-14.19 kN 1Y: 30
% =30.36 kN
) = -22.22 kN
\ , { |

-20 -




Combinazione S.L.U. 2

Pss= 11.68 KN/m M = 10.KSm H* =1.5 kN ds=1.20 m
F*=14.72 kN 19 5.52 kN/m Li=5.15m
Xg® =24.85 kNm 2p 12.23 KN/m L= 5.65m
Xc® =26.17 kNm 3P 5.52 kN/m L= 4.30 m
1.5H
L4F 1.5Qsk 150k
1.4 [gsk+Q'sk gkrgk 1.4 @k+g'k) gkrgk
A B C D
Ra=26.20 kN TaA® =-14.72 kN Ma'= - 1.5 kKNm
Rg=51.27 kN AP) = 11.48 kN AVE - 10.75 KNm
Rc = 52.74 kN sf®) = -16.95 kN dVE - 24.85 kNm
Rp = 5.78 kN sf®) = 34.32 kN dVE - 26.17 KNm
35 =-34.78 kN dvE O
<P =17.96 kN
S =-5.78 kN
N\
N
\\
N
\\
N
N ~
\ \\\
AN ™
S \\ \\\\\
F \\ \\\ IS
N / U / P W T
\\ \\\ \\\ \\\%
\\ U
\ \\\\\
N
N
\
N
\\
\
/ /I
/ \ AN
/ / \
y / \ / N
A\ / N
\ /S
\ /
N J/



Combinazione S.L.U. 3

Pst= 4.06 kKN/m M = 3.5Rk seE 1.20 m
F* =5.37 kN 1P 12.23 kN/m L=5.15m
Xg® =38.17 kNm 2P 12.23 KN/m Lo=5.65m
Xc® =22.39 kNm 3P 5.52 kN/m Le=4.30 m
F
1.50k 1.50k
\/
G oh 1.4 @k+gk) 1.4 @k+gk) gkrgk
A B C D
Ra=30.13 kN Ta®) = -5.37 kN Ma'=0
Rg = 75.56 kN AfP) = 24.76 kN AE - 3.52 kKNm
Rc = 48.83 kN sf®) = -38.22 kN dVE - 38.17 kNm
Rp = 6.66 kN sf®) = 37.34 kN dVE - 22.39 KNm
IS =-31.76 kN v O
P =17.07 kN
IS =-6.67 kN
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Combinazione S.L.U. 4

Pso= 11.68 kN/m M = 10.8m H* =1.5 kN de=1.20 m
F*=14.72 kN 195.52 kKN/m L=5.15m
Xg® =22.96 kNm 2p 12.23 KN/m L= 5.65m
Xc® = 33.41 kNm 3P 12.23 KN/m Ls=4.30 m
<71.5H
1.4F| 150sk 1.50k 1.50k
1.4 (gsk+g'sK gk+gk 1.4(gk+g'k) 1.4 (gk+g'k)
A B
Ra= 26.56 kN Ta® =-14.72 kN Ma'= - 1.5 kNm
Rs = 49.28 kN AP =11.84 kN AV - 10.75 KNm
Rc = 70.46 kN 5 = -16.59 kN BVF - 22.96 kNm
Rp = 18.52 kN sf®) = 32.69 kN dVF - 33.41 kKNm
9 =-36.41 kN o 0
P =34.05 kN
39 = -18.54 kN

-23-




Combinazione S.L.S. 1 (rara)

Pss= 8.06 kKN/m M = 7.4Bm H =1.00 kN sk=1.20 m
F*=10.17 kN 19 8.52 kN/m L41=5.15m
Xs® = 24.00 kNm 2P 8.52 kN/m L= 5.65m
Xc® = 21.00 kNm 3P 8.52 kKN/m Ls=4.30 m
<7H
F
Y sk Ok Ok gk
Oskg'SK gk+gk | gk+gk | gk+gk
A B C D
Ra= 28.88 kN TaA® =-10.17 kN Ma'= - 1.00 kKNm
Reg = 49.76 kN AP) = 18.71 kN AE - 7.40 KNm
Rc = 46.74 kN sf®) = -25.17 kN dVE - 24.00 kNm
Rp = 13.43 kN sf®) = 24.59 kN dME - 21.00 KNm
35 =-23.55 kN dvE O
<P =23.19 kN
S = -13.44 kN
\\\ \\\\\ \\\\\
T2 h T 7 > Z — T T
{ \ {
N
N \\
\\ / \\
r"'////{\\\\ v { \\\\ 7 // \\\ N
\\ // \\ 4 \\ /
N\ L/ \\ N 11 ) e
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Combinazione S.L.S. 2 (frequente)

Pst= 6.46 kKN/m M = 5.88m H* =0.60 kN d=1.20m
F* = 8.25 kN 19 7.32 KN/m Li=5.15 m
Xs® =20.75 kNm 2P 7.32 kN/m L= 5.65m
Xc® =18.01 kNm 3P 7.32 kN/m Ls=4.30 m
l.lJl H
F
Y posk . ok | . oK | P ok |
gskeg'sK gk+gk | gkrgk | gkrgk |
A B C D
Ra=24.21 kN TaA® =-8.25 kN Ma’= - 0.60 kNm
Re=42.91 kN AfP) = 15.96 kN AE - 5.85 kKNm
Rc = 40.12 kN 5f®) = -21.74 kN dVE - 20.75 kNm
Rp = 11.55 kN sf®) = 21.17 kN dME - 18.01 KNm
35 =-20.19 kN dvE O
c® =19.93 kN
S = -11.55 kN
N \\\ \\\
\\ \\\ \\\\\\
\\\ \\ \\\
\\\ £ \\\\ 4 \\\\ £ \\\\\
\ \\\ \\\\
\\\\ \\\
\\\ \\
/ \\ // \\
) AL \
N / \\\ e \\
\\ /// \\\ /// N -
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Combinazione S.L.S. 3 (quasi permanente)

Pst= 5.26 kN/m M = 4.88m H* =0.30 kN d=1.20m
F* = 6.81 kN 1P 6.42 KN/m Li=5.15m
Xg@F)=18.31 kNm 2P 6.42 KN/m L= 5.65m
Xc@F) = 15,76 kNm 3P 6.42 KN/m Ls=4.30 m
<M
e
Vit U Gk | - Gk | e |
gskeg's gk+g'k ‘ gk+gk ‘ gk+g'k
A B C D
Ra=20.70 kN Ta® =-6.81 kN Ma'= - 0.30 kNm
Rs=37.76 kN AP =13.89 kN AVE - 4.69 KNm
Rc = 35.15 kN 59 =-19.17 kN 8k - 18.31 kNm
Rp = 10.14 kN sf®) = 18.59 kN dVF - 15.76 kNm
39 =-17.68 kN o 0
P =17.47 kN
39 =-10.14 kN
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Inviluppo delle sollecitazioni allo stato limite tilno

N N\
4,{, \\\ / \
27BAIN
//, \\\\ / // 2 \
AN A \ N AN \ ﬂ
| /I\ \\\ — e / \\\ \\\ R - //// / / - / i M
i / \ A
A \\ // B \‘\ ! /% c \\ / D
N / \ / NNl
N Wiz N
\\\ \\\‘,/:// \s\gs;;\//; y ? N |~

Momenti massimi agli appoqgi
Ma™) = -Ma® = - 10.75 kNm
Mg™) = -Xp(® = - 38.17 KNm
Mcm) = -Xc® = - 33.41 KNm

(d), 2

Mpma0 = - Ps L% =g 45 |nm
24

Momenti massimi in campata

Mag(M®) & dato dalla soluzione di carico S.L.U. 1 in gpdndenza del punto in cui il taglio &

nullo.
AN
\\
\\
N
N
N
N
\\
T
Z \\ ]
A \ B
N
N
N
A\
N
N
N
N
TaD = 27.24 kN sf) = -35.75 kN
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l'equazione deltaglioé: T=Ax+C

Xx=0=>C= 2724
X=515= Ae 515+ 2724=-3575= A=-1223

-12.23 Az +27.24=0

Az=2"2% 2 23 m
12.23
Az
| ~ M
\
MAB \\ )
{ )
L e
Ma= - 3.52 kNm ME - 25.44 KNm

2
My = [Tdx= [(-1223x + 2724)dx =- 12.23%+ 27.24 x + Cost
X =0=>Cost=-3.52
2
-12.23% +27.24%x-352=0

223

MagM®) = -12.23 +27.24 2.23 — 3.52 26.82 kNm

Mcp™a) & dato dalla soluzione di carico S.L.U. 1 in gpdndenza del punto in cui il taglio &

nullo.
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N
AN
\\
N\
N
N
yaN \\ AN
C N D
N
N\
N
N\
N
N
N
Tc® =30.36 kN off) = -22.22 kN
l'equazione del taglioé: T=Ax+C
Xx=0= C = 3036
X=430= Ae 430+ 3036=-2222—= A=-1223
-12.23Cz+30.36=0
Cz ﬂ =2.48m
12.23
Cz
C \\
\\
\ /
\\\ ///
Mo \\ /
N //
\\ %

Mc=-17.50 kNm E O kNm

2
M = [Tdx= [(-1223x + 3036)dx =- 12.23"5+ 30.36 x + Cost
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X=0=>Cost=-17.50
2
-12.23"5 +30.36 X -17.50 =0

Mep™a) = -12.23 248

+30.36 2.48 — 17.50 20.18 kNm

N \\\ \\*\\
N N N
\\ \\ \\\ \\
MUDRN N T
[ \\\\\\ I \\ \\\i\
SO N NS
\\\\\ N T\ T
N T \\\ N
NIt N\ N
N \\\\\ \\ \
\\\ \\ \\
\\ \\
N AN
W AN
N
- 1472kNm
Ta=
| 2724kNm
[— 3822kNm
Tg =
| 3734kNm
- 3641kNm
Tc=
| 3405kNm
Tp =22.22 KNm
Progetto armatura
FeB38K =>fsx = 375 MPa
f
H= —X =375 =326.09 MPa
v 11
Rck = 25 Mpa «f=0.83 Rk=20,75MPa  => orh = 0.27 R = 2.31 MPa
Fogz 083° 085 Rac_ 11 \ipa fox = 0.7 fm = 1.62 MPa
Ve
f [
forg =— _ 162 =1.01 MPa
y. 16
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{
Si progetta un solaio a semplice armatura qundii\‘—s =0
<

100 cm |

.10 cm

. 20cm
I T T

40 cm . 10cm, 20 cm |
T T

L L

o

Campate centrali _Sbalzo
h=24cm d=3cm h=20cm d=3cm
Utilizzando le formule di progetto
fu= h As = Mu
Mu ¢ fuh
b
e leggendo i valori corrispondenti@e si ottiene la seguente tabella
sezioni M b fu ¢ & As As,tr Armature | As
[KNm] | [cm] [cm? | [cm?] [cm?]
A -10.75 20 0.327] 0.843 0.150 1.68 0.82 2912 2.26
26.82 100 | 0.463 0.900 0.10d 3.81 191 2912 2.26
AB - 50 - - - - - - -
B -38.17 60 0.301] 0.835 0.169 5.84 292 3912 3.39
24.40 100 | 0.486/ 0.900 0.10(¢ 3.47 1.74 2@12 2.26
BC - 0 - - - - - - -
C -33.41 20 0.186 0.712 0.450 6.00 3.00 3912 3.39
20.18 100 | 0.534 0.900 0.10(¢ 2.877 144 2@12 2.26
CD - 50 - - - - - - -
D -9.42 20 0.350| 0.849 0.138 1.42 0.71 112 1.13

Nell'appoggio in B si considera una base di 60 tfima di ottenere un armatura db32; cio e
possibile in quanto in realta la base e 100 cmhgere presente la trave.
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Considerando il taglio si ha:
VRi1=0.25 d fear (1 +50p1 ) 3> T
6 = 1 (elemento inflesso)
r=16-d>1.00

_As
P hd
sezioni T b As| pI VRdi Zf
[kN] [cm] [cm?] [KN] [m]
-14.72 20 0.0066 16.33 0.00
A 27.24 20 2.26 0.0054 18.72 0.70
-38.22 20 1.27
B 452 | 0.0108 22.70
37.34 20 1.20
-36.41 20 1.12
C 452 | 0.0108 22.70
34.05 20 0.93
D 22.22 20 2.26 0.0054 18.72 0.29

Nelle sezioni B e C si considera un As tesa dat@dueg12 per evitare di avere una fascia
semipiena eccessivamente grande, ricordando dispaade un ferro in piu a trazione se ne e
presente solo uno.

R _|Ti| ~VRdi
-
Py

Nei casi in cui V&< T la distanzasan cui si ha questa condizione

%
7
7

!

|

.

-

N

N

\

N\

=

-

v

=

L

-

Tratteggiato in rosso vi sono le zone in cui n@oeédisfatta la verifica a taglio.
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Si vanno quindi a definire delle fascie piene eip@ne allo scopo di aumentare la base per una

maggiore resistenza a taglio di tali sezioni.

\\\\\\\\\\

N\

>

)
2%\

_ T = . T

- S S
% I I i | il i
- — | E— | |
= H || | i \
- — | E— | |
— 1 I |

| | | | | |

Determinazione dell’armatura

Considerando le armature inserite in ogni camgat@etermina il momento resistente considerando
£=0.85

MRrd = 0.85 h f4 As

Tale momento dovra essere maggiore in ogni pumaoahento sollecitante M quindi il

diagramma del momento sollecitante dovra risulitaerno al diagramma del momento resistente.

@12 => WMrg= 0.85x200x326x113x2= 12524920 Nmm = 12.52 kNmsbalzo
@12 => Mgrg= 0.85x240x326x113x2 = 15029904 Nmm = 15.03 kNm
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Primaria disposizione delle armature per travetto

/X
I
NG
AN
/ \
v 200 \
~ / // \\
A 77 B / (:
/|
k\x ,,/ }‘f < \;/
1012 1912
1012 1912 1612
1912 1P12 1912 112
1012 1012 1012
1P12 1912 1P12

Si va quindi a definire la distinta delle armature
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1042 5225 1012 L=589 238
oD | By 1012 |L=621 05 -
1012 =470 20 % i 305 1912 =242
117 170 1912| L=430 140 12
14| . 20, = 170 168 — 5y % —‘44
20 20
42 1012 L=816 26 X | 25
— 462 145 80 20 —
10! 1912 4L0_7735 - %2620 o 1912 L_Bissso o
1012 L=558 1012 L=473
10 515 - 1012 L=607 a = 130
21 565 21
115 0,75 1,50 1,25 | 1,25 1,00 "F
] || || || ||
] | || | i |
] | | | | | | |
] | || | i |
] | | | | | | |
] | | |
|
0,15 0,10 0,15 0,10 0,10 0,15 0,10 0.15

Si va a verificare che in appoggio risultins> Vsa

sd

e per I'armatura inferiore si abbia As > 0.07 h

Tali verifiche risultano soddisfatte per ogni pudtl solaio.
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Verifica allo stato limite ultimo

Tale verifica consiste nel determinare il momemgistente Mg € il taglio resistente M in ogni
sezione significativa e confrontarli rispettivanmenbn il momento e il taglio sollecitantedé Vs,
verificando chesussistano le seguenti condizioni:

||\/| Rd| 2 ||\/| sd|

Ved 2 Vg

con¥ =0.8 104

Per basi di 60 e 100 cm si considera a sempliceatira a vantaggio di sicurezza

_Asf,

Wb,

Mrd =Wby, f' (h—d'-Ay,)

Yc

Per base di 20 cm si fa la verifica a doppia arnmatu
_Asf_,— Asf,

Ye -
Wbf',
T
yor = dH—Es o(d-d) yasz_ 00035
001+ —sd.4+0.0035
Es Es

Se y2 < Ve < VB4

Mrd=Wby, f 'Cd(g—/] y)+ Asfsd(g—d') + Asfsd(g—d')

Se <y

Yc Si ricava dalla risoluzione della seguente equeeziti secondo grado
08bf',y.d—-08bf", y§+(AsEs 00)y.-(AsE,00)d'-Asf d+Asf_y.=0

001(y, - ')
d —

h_

MRd= 0.8bf'cdyc(g—/1 y)+ ASE, G d')+Asfsd(g—d')

C

Sey>wa4
Ye Si ricava dalla risoluzione della seguente equeziti secondo grado

08bf',y:+(Asf_+AsE,0.0039y, - AsE,0.0035 =0

Mrd= 08bf", yc(g—)l y)+ Asf sd(g_dl) + ASE, 0'0035(d - yc)(g_dl)
Per il taglio
As
Vrd1=0.25 b d §ar (1+ 50p ) & oI :m
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Verifica allo stato limite di servizio

Tale verifica va condotta determinando I'entitaleé&tnsioni nel calcestruzzo e nell’acciaio; in

particolare dovra risultare:

o.< 060f L
per la combinazione rara
os< 070f,

o.< 045f o .
per la combinazione quasi permanente
o, < 070f

Cio equivale a verificare che in entrambe le corabioni i momenti resistenti del cls e dell’acciaio

M. e Ms relativi alle tensioni limite devono risultare maggdel momento sollecitante.

y = DAt Ay, [, (A + Asd)
b n(Ag+A's)’
Combinazione rara Micr = In 060f
In
sr =————— 070f
NTCE R
yo =DAt Ay, [, (A + Asd)
b n(As+A's)
Combinazione quasi permanente M reqp = 10 0451 &
I'n
B 070f
M ap (d _ yc) sk

b 3
3”0 +nAs(y,—d')? +nAg(d-y,)>

In:

n =15 per normativa

Nel caso del momento positivo &0 mm la sezione non € piu rettangolare ma anfgquesto

caso nei calcoli si trascura il contribbuto delfiema a compressione in quanto di piccole

dimensioni, il tutto a vantaggio di sicurezza.

2
bzs +n Asd+n Ad

. Y. =
In momento positivo se:y> 40 mm ¢ bs+nAs+nAs

_ byi _ b(Yc‘S)3
3 3

+nAs(yec—d)’ +nAs(d-ye)?

n
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Campata AB

AS 1,50
1 | ]
| |
I
1 |
|
I |
0.10 0,15 0,10
MmE @ @) ©) ©®)(@)(®)  (9X10)
Momento positivdb = 100)
i — — i
M
sez z b h A’s As Ye MRrd Ye In Mecr Mrs.r Mrc.gp Mirs.gp

[m] | [mm] | [mm] | [mm?] | [mm?] | [mm] | [kNm] | [mm] [mm?] [kth] [an’1] [KNm] [KNm]

0 1000 240 | 452 452 | 16,74 29,9% 50,382,176*1C 53.77 23.86 40.33 23,86

0,25| 1000 240 | 452 452 | 16.74 29.9% 50.382,176*1C 53.77 23.86 40.33 23,86

0,75| 1000 | 240 | 226 | 452 | 16,74 29,9549.05| 2,162*1G | 54.88 23,51 41.16 23,51

1,60| 1000 240 0 452 16,74| 29,95 47.54| 2,146*1CG 56,20 23.31 42,15 23.31

2,55| 1000 | 240 | 226 452 | 16,74 29,9546,35| 2,156*10 | 57,91 23,05 43,43 23,05

3.65| 1000 240 | 452 452 16.74, 29.9545.32| 2,164*1C 59.45 23.00 44.59 23.00

3.95| 1000 | 240 | 452 226 8,37| 15,2333.80| 1,182*1C 43,54 11,74 32,65 11,74

4,14| 1000 | 240 | 678 226 8,37| 15,2333,53| 1,183*1C 43,93 11,73 32,94 11,73

OO (N[O~ [W|INF

49| 1000 240 678 226 8.37| 15.23 33.5931,183*1C 43,93 11,73 32,94 11,73
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Momento negativdb variabile)

M
sez| z b h A's As Ve Mggd Ve In Micr Mys r Mrc,gp Mis,qp
[m] | [mm] | [mm] | [mn¥] | [mm?] | [mm] | [KNm] | [mm] [mm?] [KNm] [KNm] [KNm] [KNm]
1 0 1000| 240/ 452 452 16.74 29.9540.25| 1.366*18 | 42.25 18.42 31.69 18.42
2 0,25| 600 240 452 452 2791 29.3048.33| 1.252*18 32.25 18.01 24.19 18.01
3 0,75 200 240 452 226 32.41 11.2851.05| 5.984*10 14.59 8.80 10.95 8.80
4 | 1,60] 200 240| 452 0 el Tl e e R R R A
5 | 2,65 200 240| 452 226 32.98 14.2457,49| 9,664*10| 20,93 11,09 15,70 11,09
6 | 3.65| 600 240| 452 452 2791 29.3054.44| 2.004*1® | 45.83 22.54 34.37 22.54
7 | 395 600 | 240| 226 452 2791 29.3056.35| 1.982*18 | 43.79 22.57 32.84 22.57
8 | 4,14 600 | 240| 226 678| 41.86 42.7166.67 | 2.727*18| 50.92 33.29 38.19 33.29
9 49 | 1000 | 240| 226 678 25.10 44.1954.69 | 3.019*18 | 68.73 34.02 51.54 34.02
Taglio
4 b h As; p| VRd1 Vsd
sezioni [m] [mm] [mm] [mn?] [kN] [kN]
1 0 1000 240 452 0,0027 69,67 27.24
2 0,25 600 240 452 0,0044 44,93 24.18
3 0,75 200 240 226 0,0054 18.72 18,07
4 1,60 200 240 452 0,0108 22,7( 7,67
5 2,55 200 240 452 0,0108 22,7( 6,42
6 3.65 600 240 452 0,0036 52,18 19,88
7 3.95 600 240 226 0.001¢ 48,2( 23.54
8 4,14 600 240 678 0,0054 56,16 25.8]7
9 4.9 1000 240 678 0,0032 85,50 35.1¢
| : ) |
7 | | 7 ) M7
—_— - ‘ | \ | \ |
i i ///{ X i r********‘} i J Lﬂ [,J
| e | w
. 7/ 5% % ) w2, N V7%
} } 7)) L \\ < | / |
MR s M T . } // < }
A \ 7 i K A 2%, 7 7
\\ / 4 \\\Q;\l{/// 77777777777 e s
/ % %

S.L.U.
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Campata BC

e D
' es ‘ :1,85 : |
- O

0,10

|

|

I

I

I

I

I

| | |
I

‘ | |

| I I

‘ ‘ [ I
1)@ 3 ( (5)y ® () ®)

Momento positivdb = 100 cm )

M

sez z b h A’s As Ve MRd Ye In Micr Misr | Mrcgp | Mrsp
[m] | [mm] | [mm] |[mm?] | [mm?] | [mm] | [KNm] | [mm] [mm?] [KNm] | [kNm] | [KNm] | [KNm]

0 1000 240 | 678 | 452 | 16,74 29,95| 44,25 2,172*F0 | 61,11 | 22,93| 4583 229

0.25 | 1000 240| 678 | 452 | 16,74 29,95| 44,25 2,172*¥0 | 61,11 | 22,93] 4583 229

1,25 | 1000 240| 452 452 | 16.74 29.95| 45.32 2,164*1® | 59.45| 23.00| 44.59 23.0

1,55 | 1000| 240| 226 | 452 | 16,74 29,95| 46,35| 2,156*1® | 57,91 | 23,05 43,43 23,0

4,40 | 1000| 240| 452 | 226 | 8,37| 1523 33.80| 1,182*10 | 43,54 | 11,74| 326§ 11,7

4,75 | 1000 240| 678 | 226 | 8,37| 1523 33,53| 1,183*10 | 43,93| 11,73| 32,94 117

N[OOI~ W|INF

5,40 | 1000 240| 678 | 226 | 8,37| 15,23 33,53 1,183*10 | 43,93 | 11,73| 32,94 11,7
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Momento negativdb variabile)

M
sez z b h A's As Ve MRgg Ye In Mycr Misy | Micgp | Misgp
[m] | [mm] | [mm] [[mm? [[mm? | [mm] | [KNm] | [mm] [mm?] [KNm] | [KNm] | [KNm] | [KNm]
1 0 1000 240 452 679 25,1244,20| 53,52 3,039*18 | 70,69 | 33,99 53,02 33,99
2 0.25 600 240 452 678 41,8612,71| 64,46 2,770%1® | 53,50 | 33,31| 40,12 33,31
3 1,25 200 240 452 452  42[7127,49| 76,66 1,653*1® | 26,84 | 21,69 20,13 21,69
4 1,55 200 240| 4521 226 32.9314.24| 57,49 | 9,664*10 | 20,93| 11,09| 15,70 11,09
5 4,40 600 240 226 452 27.9129.30| 56.35 1.982*18 | 43.79| 22.57| 32.84 2257
6 4,75 600 240 226 678 41.8442.71| 66.67 2.727%1® | 50.92| 33.29] 38.19 33.20
7 5,40 1000 240 226 678 25.1214.19| 54.69 3.019*180 | 68.73| 34.02| 51.54 34.02
Taglio
Z b h Ast p| VRd Vsd
sezioni [m] [mm] [mm] [mn?] [kN] [kN]
1 0 1000 240 678 0,0032 85,50 37,34
2 0.25 600 240 678 0,0054 56,16 34,28
3 1,25 200 240 452 0,0108 22,7( 22,06
4 1,55 200 240 452 0,0108 22,7( 18,38
5 4,40 600 240 226 0.0018 48,2( 21,1p
6 4,75 600 240 226 0.0018 48,2( 25,40
7 5,40 1000 240 678 0,0032 85,5 33,35
| i 1 1
| )
,,,,,, i r,J— vLLss, | },,;f
1 E
o | 7 .
\\ ,,,,,,,,,,,,, i} V/ / /L A
\\ / 77777 R v//

S.L.U.
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Campata CD

w i
\ [
\ \
\ [
| |
1,00 . 0,30
"ﬂ—r’y | | -
-\ Ll | |
| Ll | \-
| L | |
j | ] gy — T |
] | ‘ | | |
| 1 I |
j | ‘ L1 | |
] | | | |
[ \[ f T |
j | ‘ L | |
| | f ] |
| | ’ | | |
| OIS | ]
| . | |
1@ @) @O (6) (7) (8) 9
Momento positivdb = 100 cm)
i — — }
M
sez z b h A’s As Ve MRggd Ye In Mycr Mrsr | Mrcgp | Mrsgp
[m] [mm] | [mm] | [mn?] | [mm?] | [mm] | [KNm] | [mm] [mm?] [KNm] | [KNm] | [KNm] | [KNm]
1 0 1000 | 240| 678 226 8,37| 15,23 33,58 1,183%10 43,93 | 11,73| 32,94 11,78
2 0.30 1000| 240 678 226 8,37| 15,23 33,58 1,183%10| 43,93 | 11,73| 32,94 11,78
3 0.80 1000| 240 452 226 8,37| 15,23 33.8D 1,182%10 43,54 | 11,74/ 32,65 11,74
4 1,00 1000| 240 452 452 | 16.74 29.95 | 45.32 2,164*1® | 59.45| 23.00| 44.59 23.00
5 1,30 1000 240 226 452 | 16,74 29,95 | 46,35 2,156*1® | 57,91 | 23,05 43,43 23,05
6 2,30 1000 240 O 452 | 16,74 29,95 | 47.54 2,146*1® | 56,20 | 23.31| 42,15 23.31
7 3,00 1000| 240 226 452 | 16,74 29,95 | 46,35 2,156*1® | 57,91 | 23,05 43,43 23,05
8 4,00 1000 240 226 452 | 16,74 29,95 | 46,35 2,156*1® | 57,91 | 23,05 43,43 23,05

Momento negativdb variabile)
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sez z b h A's As Ye MRgg Ve In Micr Misr | Mrcgp | Mrsp
[m] | [mm] |[[mm]|[mm?] | [mm?] | [mm] | [KNm] | [mm] [mm?] [KNm] | [kNm] | [KNm] | [KNm]
1 0 1000 | 240, 226 678| 25.1244.19 | 54.69| 3.019*1® | 68.73| 34.02| 51.54 34.02
2 0.30 600 | 240 226 678 41.8642.71 | 66.67 | 2.727*1® | 50.92| 33.29| 38.19 33.29
3 0.80 600 | 240, 226 452 27.9129.30 | 56.35| 1.982*1® | 43.79| 22.57| 32.84 225V
4 | 1,00 200| 240 452 452 42[7127,49 | 76,66| 165310 | 26,84 21,69 20,13 21,60
5 1,30 200 | 240 452 226 32.9314.24 | 57,49 | 9,664*10 | 20,93 | 11,09/ 15,7 11,09
6 2,30 200 | 240 452 0 e s Mt s i et
7 | 300 | 200 | 240 452 226| 32.9314.24 | 57,49| 9,664*10 | 20,93 | 11,09) 15,79 11,09
8 4,00 | 1000 240 452 226 8,37 15,2333.80| 1,182*1® | 43,54| 11,74| 32,65 11,74
Taglio
Z b h Ast p| VRd Vs
sezioni [m] [mm] [mm] [mm?] [kN] [kN]
1 0 1000 240 678 0,0032 85,50 34,06
2 0.30 600 240 678 0,0054 56,16 30,38
3 0.80 600 240 452 0,0036 52,18 24,27
4 1,00 200 240 452 0.0104 22,7( 21,8p
5 1,30 200 240 226 0,0054 18,72 18,16
6 2,30 200 240 452 0,0104 22,7( 5,92
7 3,00 200 240 452 0,0104 22,7( 6,32
8 4,00 1000 240 226 0,0011 77,76 18,55
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Sbalzo
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Momento positivdb = 100 cm)
‘ — !
M
sez Z b h A’s As Ye MRq Ye In Mic,r Mrs e M rc,gp M rs,qp
[m] | [mm] | [mm]|[mm?] | [mm? | [mm] | [KNm] | [mm] [mm?] [KNm] | [KNm] | [kKNm] | [KNm]
1 | o | 1000] 200 226 | O | —o-| oo | | e | | -
2 0.15| 1000 | 200| 226 0 | | = | | e | e | e --
3 0.70f 1000 | 200| 452 0 | | = | | e e | e --
4 | 0,90/ 1000 | 200| 452 0 | - | mmeem | e | e | e | e --




Momento negativdb variabile)

o0

M
sez Z b h A‘S AS yc MRd yc |n Mrc’r Mrsyr Mrc'qp Mrs'qp
[m] | [mm] | [mm]| [mm?] |[mm? | [mm] | [KNm] | [mm] [mn] [KNm] | [KNm] | [KNm] | [KNm]
1 0 | 1000| 200 0 226/ 8,3y 12,280,73| 7,543*10 | 30,56 | 9,48| 22,97 9,48
2 | 0,15/ 200 200 0 226| 41.8611,29|60,83| 5,541*10 11,34 | 8,88 8,51 8,88
3 0.7 200 200 0 452 83.7220.11]| 78,68| 8,901*10 14,08 | 17,06 10,5 17,0
4 ]0.90] 1000 | 200 0 452| 16.7424.06|41,71| 1,358*1C¢ | 40,53 | 18,52 30,4Q 185
Taglio
z b h AStot pl VRd Vg
sezioni [m] [mm] [mm] [mn?] [kN] [kN]
1 0 1000 200 226 0.0013 65,37 0
2 0,15 200 200 226 0.0066 16,33 1,84
3 0.7 200 200 452 0.0133 20,44 8,59
4 0.9 1000 200 452 0.0027 69,67 11,04
. \ | ‘
r | \ \ _
] — |
[~ ‘ ‘ ‘ - |
| L - -
\ N
‘rfJ j— Y.
\ XTI
\ /
\ /
-
— M T A
A \\ A
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Sezioni

o Sezione A-A .
— - |
1 ] ] ]
1,05 J JDSD 4,85 J 10,30 5,35 l l0,30 4,00 0,301 L
1,20 l 5,15 J 5,65 J 4,30 J
Sezione B-B
il i i T
0,15 0,75 ¢ 0,10 2,25 ll 0,15 2,25 \—Jl 0,10 2,50 ll 0,15 2,50 \—ii 0,15 3,70 J. 0,15
—ee 019 ,m 4y 0,10
Sezione C-C
. D ___,Q_ Q 'ﬂ
J{Eﬁjji O?l 1,75 1 0/11;][] 1,35 L 0/3?,10 l 1,50 1 0/151,50 1,10 . 0’5%5 l 3,00 < 0)105,30
Sezione D-D
<
X 5
10 40 10 40 10 40 10
Sezione E-E
o
& 5
60 40 60
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