Determinarea sectiunilor active si calculul
caracteristicilor geometrice

montantl
t:=25 cm L:=13m n:=5 h:=2.8 m lp:=3.20m hy,:=h.-n=14m
h,:=2.625 m
hit 1 h 3 1
Abdr‘s::min( L ;_070875 my_l;hl'_)20.875 m
o |2 ? 4 t,:=25 cm
hyy 1 h 3
Ab,:=min|—=, 2 ,1.9813 m,—,h,-—|=1.313 m
5 2 2 4
- (Peor o hy 3
Ade'i::m’Ln( 50 73,0.875 m,;,hIOZ =0.875m
N
Ly = Aby, +t=112.5 cm 1-4.3 p—y N
Lgi=Ab,+t=156.25 cm fy=———— =1.955 -
lyz = Aby, ;+t=112.5 cm 2.2 mm
16 N
Fou Fea =g 7= 10.667
Mo, =0.75+ = =4.093 0 mm mm
d

A,y pri=teL4t,+ (Abg, s+ Ab.+ Aby, ;) + 5+ (Neep— 1) + - 1,=4.982 m’

A y=Let+5 (N —1) -t t,=4.217 m”

-montant 1 lym1=7.03 m lp;:=3.35m

| Pior l01 h1 3
Abml.s,st(mga:mln (?0,770.875 m,;,hl 'Z =0.875m

Byt | h 3
pot 7_070925 my—l,hl'— =0.925m
2 2 4

Abml.s.dreapta =nun (

h l h 3
Abml.z’.stanga =min (% ’ ?0 ,0.4687 m, 71 Jhye Z) =0.469 m



3

hyo 1 h
ot 7_0;0925 m’_l,hl._ =0.925 m
2 2 4

Ab

=min

m1.i.dreapta :

lml-Pl = Abml.s.stanga + Abml.s.dreapta +t=2.05m

l =Ab + Ab +1t=1.644m

ml.p2* ml.i.stanga ml.i.dreapta

Aml = lw.ml ‘t+ tp ° (lml‘pl + lml.p2 -2 t) +3- <nech_ 1> et tp: 3.136 m’

A=l o t+3+ (N — 1) £+ £,=2.337 m’

-montant 2 lym2=6.2875 m lp2:=3.95 m
h l h
Ame centru::min tot 7£a5 m}_l;hl'i =1.313 m
’ 2 2 4

h,, I h 4
Ame.i.stanga =1man ot 72,0.875 m,—l,hl._ =0.875 m
2 2 4
lm2-P1 = Abm2.centru+ t=1.563 m
lm2‘p2 = Ame.i.stanga+ t=1.125m

Am2 T lw~m2 i+ tp * <Abm2-06nt7'u + Abm?.i.stanga> +2- <nech_ ]-> ot tp =2.505 m2
Am2.v = lw.m2 t+2-. <nech_ 1) ot tp =1.959 m2

-montant 3 lymsi=1.125 m lp3:=3.95 m

hiot 1 h 3
ot 7£a0925 m,—lyhl'— =0.925 m
2 2 4

Ab =min

m3.i.dreapta :

l 1°= Abm?).i.dreapta +t=1.175m

m3.p

Am3 = lw.m2 «t+ tp * <Abm3.i.dreapta> + <nech - 1> ot tp =1.996 m2

Am3.v = lw‘m3 ‘t+ <nech = 1> et tp =0.475 ’I’n2



montant 4

Lpma i=4.4425 m lpy:=3.35 m Uoy:=3.95 m

gy U h 3
Abm4.s.dreapta = mln( ;)Ot 7%’} 1.225 m 7?17 hy 'Z) =1.225m

hy, | h
ot 104 0,925 m,—, hy 2| =0.925 m
2 2 4

Abm4.s‘stanga =min (

! 1:= Abm4.5.dreapta + Abm4.s.stanga +t=24m

'm4.p
Am4 i= lw.m4 ‘t+ tp ° <Abml.i.dreapta> +2- <nech - 1) el tp =1.729 m*

Ao =lypmast+2+ (N, — 1)+t +1,=1.497 m”

montant5
lw‘m5 = 1-257 m l05 ::3-35 m l’05 ::3-95 m
. (Pt Vos hy 3
AbmS.i.dreapta::m'Ln( 50 77;3-95 m;?yhl'z =1.313m

Ab

mb.i.stanga 2

hy,, 1 h
=min|—2 % 1.6178 m,—l,hl-i =1.313 m
5 2 2 4

L5 :=Ab +Ab +t=2.875 m

mb5.p mb.i.dreapta mb.i.stanga

Am5 = lw.m5 ‘t+ tp ° <Abm5.i.dreapta + Abm5.i.stanga) + (nech - 1> -t- tp =1.164 m’

Am5.v = lw.m5 ‘t+ (nech = 1) ot tp =0.508 m’

montant 6

lw.mﬁ = 1-025 m l06 = 3.95 m

Pior hy 3

l
Ab =min|—2, % 1.225 m,—,h,-—|=1.225 m
5 2 2 4

mé6.s.stanga :



m6.s.stanga

A =lymet+ tp ° (Abmﬁ.s.stanga> + <nech - 1> i tp =0.756 m’

Amﬁ.v = lw.mﬁ' t+ <nech_ 1) ot tp:0.45 m?

montant 7
lw.m'? = 4.225 m l07 = 3.35 m l,07 = 3.95 m
h l h 3
Ab,z 4 dreapta=MiN (%,%7,4.525 m,é,hl-z):mm m

hy,, U h
Ab :min(ﬂ,g-,&Sl m,é,hl-%):lﬁl?)m

m7.i.stanga :

L1 i=Ab +t=1.563 m

m7.p m7.s.dreapta

lm7-P2 = Abm7.i.stanga, +t=1.563 m

Am7 = lw.m7 -t+ tp * <Abm7.s.dreapta & Abm7.i.stanga> +2. <nech — 1> ot tp =2.099 ’I’TI,2

Am7.v = lw‘m’? t+2- <nech = 1) ot tp =1.443 m2

montant 8

lymsi=0.7717 m log:=3.35 m

hii 1 h 3
tot ’ﬁ,4_13 m,—l,hl-— —1.313 m
2 2 4

Abm&s.dreapta =man (

hy 3

h l
ot |08 1775 m,—~ ,h,-~|=1.313 m
2 2 4

Abms.s.stanga =man (

lm&Pl = Ab + Abm&s.stanga +1t=2.875 m

m8.s.dreapta

Am8 = lw.mS -1+ tp ¢ (Abm7.s.dreapta + Abm'?.i.stanga) + <nech = 1> ot tp =1.042 m?



AmS.v = lw.mS ‘t+ <nech - 1) ot tp =0.386 ’I’n2

montant 9

lw‘mg = 0-7717 m l09 ::3-35 m l’og ::3-95 m

h,, 1 h
Ab =min|—°L % 0.7750 m,—l,hl-i =0.775 m
5 2 2 4

m9.s.dreapta i

h,, U h
Ab —min|—2% 9 1775 m,—l,hl-i =1.313 m
5 2 2 4

m9.s.stanga :

l H= Abmg.s.dreapta + Ame.s.stanga +1=2.338 m

m9.p
Am9 = lw.mg i+ tp ° <Abm9.s.dreapta + Ame.s.stanga> * <nech - 1) i tp =0.908 m’

Amg.v = lw.m9 <+ (nech = 1> et tp =0.386 m2

montant 10
lymio:=5.1783 m l,0:=3.35m l'10:=3.95 m

Rig: | h 3
AbmlO.i.dreapta i=man (%}%a 0.925 ma?I; h1 'Z) =0.925m

hiot 10 hy 3

Ab =min|—2, % 1.525 m,—,h,-—|=1.313 m
52 2 4

m10.i.stanga :

lm1o.p1:=Ab + Ab,u10.i stanga + t=2.488 m

ml10.i.dreapta

Apio=lymio* T+ tp ° (Abmlo.i.dreapta + AbmlO.i.stanga> +2. (nech - 1) -l tp =2.241 m”

AmlO.v = lw.mlO' t+2. <nech_ 1> ot tp: 1.681 m?

montant 11

lw.mll = 5.1783 m lll = 3.35 m



Ab

m1ll.i.dreapta :

hy, 1 h
=min|—2 1L 0.925 m,—l,hl-i =0.925 m
5 2 2 4

. (Pt b hy 3
Abmn,i,smga::mm( 5" ,7,0.925 m,7,h,1-Z =0.925 m
lmll.pl = Abmll.i.dreapta + Abmll.i.stanga +t=2.1m

A =lymu U+ tp ‘ <Abm11‘i.dreapta + Abmlli.stanga) +2. <nech - 1) i tp =2.144 m*

Amll.v = lw.mll ct+2- <nech_ 1> ot tp: 1.681 m?

montant 12

lw.m12 ::5.2 m l12 ::3.35 m

h,, 1 h 3
tﬁ_}ﬁ,o.925 m,—l,hl-— =0.925m
2 2 4

Able.s.dreapta =nun (

h l h 3
Able.s.stanga::min( ol 7%273'35 m’é’hl‘Z) =1.313 m

l 15 Ab k= Abml?.s.stanga +1t=2.488 m

ml12.p ml2.s.dreapta

Api2=lymiz U+ tp ‘ (Abm12.5.dreapta + Able.s.stanga) +2- <nech - 1> -t tp =2.246 m”

Am12.v = lw.m12 ct+2. <nech — 1> ot tp =1.687 m2

montant 13

lw.m13 = 7-75 m l13 ::3-35 m

oy L h
ot 13 0.53 m,—%,hy -2 | =0.53 m
2 27" 4

Abml&s.dreapta =min



h
—1,h1-i)=1.313 m
4

Abml&s.stanga =nman (

h 3
! 7h1'z):0'925 m

Abml?).i.dreapta =nmun (

h l h
o, —2,0.925 m,é,hl-%):o.gas n

Abml?).i.stcmga =mn (

pli= AbmlS.s.dreapta + Abml3.8‘stanga + t=2.093 m

2= Abml?).i.dreapta + AbmlS.i.stcmga +t=2.1m

Az i=lymz t 4ty (g pi +lnizpo—20) +3+ (Nep—1) £+ £,=3.441 m”

Am13.v = lw.mlS' t+3- <nech_ 1> 't'tp:2-5]-7 m?

montant 14

lw‘m14:: 13.75 m l14 ::3-35 m

h l h
tot 7&}0.925 m,é,h1-%)20,925 m

hio 1 h
— ﬁ 2.02 m}?lahl'%)zl-?)l?) m

hy; 1 h

£2’£’0'925 ma_lfhl'i =0.925m
2 2 4

lniapri=AQbygy s +1=1.175 m

lm14.p2 :=Ab,y.+1t=1.563 m

lniap3i=Abyg ; +1=1.175m

Apigi=ly g+, <lm14.p1 +lniape Hlmiaps—2¢ t> +5- <nech - 1) «tet,=5.257 m?



Am14.v = lw.m14 ct+5- <nech = 1> ot tp =4.404 m?
-pozitia centrului de greutate a lui m 12

lw.m12 ::5.2 m l12 ::3-35 m

l t t
Ly g te—22 4 (lm12_p1—t>-tp-7”+ (een—1) -t-tp-?p—i- (Meen—1) +t+1,3.625 m
Ya.mi2= =1.859
" Am12
-momentul de inertie Ya.mi2=1.859 m
pentru montantul?
telym® (1 t)-t,’ l - £\ (
vt lwm mi2.p1— V) lp w.m12 D Nech -

L= 12 + 12 +t°lw.m1°(yG.m12_ 5 ) +<lm12.p1_t> 'tp'(yG.mu—?)
continuare

2

t

2
Iy:= <nech_ 1) clet,- (yG.mIQ_?p + <nech_ 1> clet,. <yG.m12 —3.625 m) =1.184 m*

I,,=1.184 m* TOTAL MOMENT DE IM,y:=1I,,,,+1,,=11.074 m*
INERTIE montant 12

-pozitia centrului de greutate a lui m 13

lw.m13 = 7-75 m
lw‘m13 tp tp
Lomizete + (g pe— 1) *tpe | == [+ (Lnizpr — 1) * 1, 6.625 M+ (g — 1) e te by e | = |+ (e
Ya.mi3=
" Am13
YG.m13=3.669 m
s (bmisge=8) 1" (s =)t humis)
t. w.m13 ml3.p2 — t)- tp ml13.pl — t)- tp w.m13
I3i= 13 + 15 + 13 +telymizt |Yomis— 9 + <lm13.p2 - t) |y

continuare



2

2 (Mpep—1)t-t,’ t
Ig= (Lyg.pi— 1) * by (Ygms —6.625 m) + (e 1; P o34 (Negp— 1) e bty yamm—?’” + (Meer,—1)
I,3=6.457 m*
continuare
2
Ii= (e —1) + oty s (Ygmiz —6.625 m) =1.689 m’
TOTAL MOMENT DE
INERTIE montant 13 IM,g:=1,,,5+1;+1,=23.739 m*
-pozitia centrului de greutate a lui m 14
liniapzi=Aby, +t=1.563 m
l,w.m14:: 13.75 m l14 ::3-35 m
lm14'p3 = Ab2st.’i+t: 1-175 m
t
.ml4
Lymiast “’;" + (bpaps—t) + Ty ?” + (Lnaape—1t) £, 6.625 M+ (I,14 1 —t) + £, 13.625 m
Ya.mia= =
" Am14
tP
(Mech—1) *tet,s|—|+ (Reer,— 1) o t+1,-3.625 M+ (g, — 1) et 1,+6.625 M+ (N —1) ot ot 1
YG.midcont =
ml4acon: Am14
centru de greUtate final yG.m14final = yG.ml4+yG.ml4cont:6'768 m
I L t°lw.m143 n <lml4.p3_t> 'tp3 n <lm14.p2_t> 'tp3 n <lm14.p1_t> 'tp3 Lt Ay S lw.m14y
ml4 12 12 12 12 w.ml4 G.ml4final 9
I,,,=64.408 m* continuare
2 2 <nech— 1) .
Lya = (lm14.p2_t> 1l (yG.m14final_6'625 m) + <lm14.p1_t> tpe <yG.m14final_ 13.625 m) + 12

continuare



2

t 2
Ippia12= <nech_ 1> *t. tp ° (yG.m14ﬁnal = ?P) - <nech - 1> i tp 3 (yG.m14final —3.625 m> + (nech — 1> -l tp ‘ <yG

2 2

Im1413 = <nech_ 1> ot tp ¢ <yG.m14final —10.125 m> + <nech_ 1) “t- tp * <yG.m14final —13.625 m> =11.266 7

TOTAL MOMENT DE

INERTIE montant 14 IM, =T+ a1+ Lnggro + Iopiags = 97.004 m*

Determinarea eforturilor
axiale

-axa 7 montantul 14

S ist.1ai=1.40 m?
S cst.1a:=7-663 m”
S.c.s.14 =2.37 m2
S.ist1ai=2.37 m*
S cst14=8.5 m’

S 4s14:=1.40 m?

axa 6 montantul 13
S ist13=1.40 m®
S.idr13i=1.40 m’
S.c.dr.13 :=7.663 m2
S c.st13="T7.663 m”
S c.stas.conti =14 m’

axabé montantul 12

S cst12:="T7.57 m’
S.c.dT.l? =7.57 m2
S.s.s.12 :=1.40 m2

S.s.d'r.12 :=1.40 m2

2
S.s.dr.13.colt :=0.96 ’r;z
S sstazcon=1.4m )
S s513.coit:=2-01 M

-plansee
kN kN kN kN
Gpe=4.303 —— g, :=4.639 —— gi=T.065 = g =12 o
m m m m
montant 14 A ¢m14i=6.603 m? > EN
A i 2 i m®
kN p.r.ml4 " — 17.03 m
Qr=2 —-
m
oo 1a = Ap.c.m14°gp.c+Ap.r.m14'gp.T —4.545 kN
med.14 "~ =
Qz :=1.2 k]\; Ap.c.m14+Ap.r.m14 m®
m
montant 13 A, emi3i=9.065 m?
A pmi3i=13.488 m®
A . +A . kN
Dred.mis = p.cml13 gp.c p.r.ml13 gp.r —4.504 -
Ap.c.m13 +Ap.r.m13 m



montant 12 Ay emi2=6.6163 m’

Ay ymzi=11.33 m?

Ap.c.m12 *Gp.c +Ap.r.m12 *p.r kN
Imed.m12*= =4.515 ——
Ap.c.le +Ap.r.m12 m
montant14 final Sg=S istaa S cst1a+S csia TS ist1a+S csr1a+S s 514=25.51 m?
kN

med14 ‘= gmed.l4+gp.desp+0'4'Qk:6-545 —=
m
G1.14.pc7' ::Sg * medld — 166.966 k}N

montant 13 final kN

med13 = Imed.m13 + Ip.desp T 0-4 + Q= 6.504 ey
Sq17=5i5t13FSidr13 TS caraztS cot13 TS cst13.coit T sdra3.cot TS s.st.13.cott T 5.5.13.coit
G1.13.per =591 * mea13=1955.418 kN
montant 12 final

1
med12 = 9med.m12 T 9p.desp +0.4- Qk =6.515 5 " kN
m

Spoi=S cst12tS cara2tSss12tS a2
G1.12.pcr:: SgZ * med12 = 116.881 kN
-Determinarea caracateristicilor de rigiditate ale

diafragmelor la deplasari laterale
-montanti H, :=2.8m E, =1

M12 3
=3.955 m® . E,, kypzi=E

€ €

kM14::Em T:34.644 m 'Em

E Ya.mi2=1.859 m
E :=2.E, E,=2 —=2

Em YG.m13=3.669 m
rigla  Age=0.13 m+0.25 m+0.41 m+1.6 m=0.689 m”



Z i = =0.221 m
i Arigla
moment inertie rigla
1.6 m+0.41 m? 2 0.13m’.0.25 m
Ligla= +1.6 m+0.13 M+ (Z 5, —0.205 m) +
12 12
A,:=0.54 m+0.25 m=0.135 m’
I;,,=0.061 m"

h,:=0.54 m ly:=0.8 m

0.13 m-0.25 m-0.535 m+0.41 m-+1.6 m-0.205 m

rigla

a:=0.35+-h,=0.189 m

li=ly+2-a=1178 m  py=——— =0.093

Ya.miz=1.859 m
Ly5:=13.75 m— <yG.m12 + yG.m13> =8.222 m
YG.m13=3.669 m

A 6 Er'Irigla ] (L12

3
= e, =(4.593.10%) L.m?
rl L, 1 ) Mo < >

caracteristici de rigiditate pt cadru inlcouitor

kyra+k
Montant K,, ::%:6.217 m?
rigle
K,,:=K,; =4.593 m®
CALCULUL MARIMILOR \a...
IM,,+IM 1 1
yi=lp— + =1.379
Ly, A1z Amie

+0.13 m-0.25 m-(.

pag 472 carte valori pentru



Ai=—==0.739 m*
i Kme
a::n-\/)\-7=5.047 m”
prin interpolare
I, ::Ll- (IM 5 +IM ;) =126.685 m* 1,y:=0.58
ty_
H:=14.88 m
AU ::Am13.v+Am12.v:4’204 m2
1,:=0.58 7¥,:=10.38
Tesi=— "0 40.386 m*
7’] 0
1+ : v 02
Av-H

pentru montantul 14

I014 ::IM14 = 97.004 m4

773.7 =1
-1
I, = TUOM 59 012 m?
Ns.7* o4
1y e
ApigH
_greUtate proprie pe un nivel lm13.pl = Abml&s.dreapta + Abml&s.stanga +1=2.093 m
montant 13 axa 6 lml3.p2 = Abml&i.dreapta 7 Abml?).i.stanga +t=2.1m
kN
gp?“t.ecct = 4.94 _2— hp’l"t = 2.54 m
m
kN N kN
9q=5.225 —- Voet =25 — Gprt.int =489 —
m m

G13.montant = <lm13.p2 - t) * hprt *Gprt.ext =+ <lw.m13 - tp ¢ 3> *Gprt.int® hprt +t- tp <3 hprt *Yoet = 122.064 kN

Gl3.montant':: <lm13‘p1 - t) 5 h’prt * Gprt.int +t- tp *3-. h’prt *Yet T <<lm13‘p1 - t) ° tp + <lm13.p2 = t> ¢ tp + lw.m13 ° t) -0.13

G13.montant‘total = G13.montant =+ G13.montant’ =166.152 kN



montant 12 axa 6 lni2.p1:=Ab + Ab +1=2.488 m

ml2.s.dreapta m1l2.s.stanga

lw.m12 i=35.2m

G13.montant = <lm12.p1 — t) = hprt *Gprt.ext + <lw.m12 — tp * 2> *Gprt.int® hprt +t- tp 2. hprt *Yoet= 94.39 kN
G13.montant = <<lm12.p1 + t) ¢ tp +lymiz t) +0.13 Moy = <6043 y 103> N

G13.montant‘total = G13.montant + G13.montant, =100.433 kN

lml4.pl i=Abyy +1=1.175 m
montant 14 axa 7
lw.ml4 =13.75 m lm14,p2 = Ach +t=1.563 m
lml4.p3 = AbQSt_l’ +t=1.175m

G14.montant = <lm14.p3 _— t) ° h’prt *Gprt.ext + (lm14.p2 _— t) ° h’prt *Gprt.int + (lm14.p1 _— t) ° h’prt *Gprt.ext
G14montant = <lw.m14 - tp ° 5) *Iprt.ext® h’prt +1. tp *3 h’prt * Vet T <<Ab23t.s + Ab,.+ Ab23t.i> 3 tp +lwmia® t) -0.13

G14.montant‘total = G14.montant = G14.montant, =229.945 kN

G13.atic'= (i3 p2—1t) 80 em - g,=7.733 kN

G1.atic = (Lmi2.p1 —t) 80 em - g,=9.353 kN

G14.atic= <Ab25t.i +lp1gp +L)+80 cm- g, =63.118 kN
-rezultanta eforturilor axiale

la nivelul O

. 2 3
G]l =4 G1.13.pcr +5- G13.montant.total + G13.atic tmed13 M = <1'138 -10 > kN



