
i

I

i

b'* A'fuä 7"lleÄ

rRr{ernN
Projekt: Q^{gb.-l-A
Name:

Daturn:

Revision:

Pos.:

Kap.:

Seite:



f,^/üL* 34 - kqexe K,sle

'i*

U) "rn I
lt,lvl x :

x.=

Fz cos @) R

Fr as(*1 - luA' 
,

ft Cos@) - Na Ü

3ewe5*5 i,r',t x- R,zk4*ä

Iq,= tr.X = $ts(4 -R

HEIDELBERGER
KALKSANDSTEIN

i{EIDELBERGCE MENT Crou P

(,/ )

(z)

Ft

I

R =f,ä'tU

i "rn

ryT1

/U^ G + E**(*)(z/ Q=

/u= .Yno 1-F.Srmot-

*V, cos@)
ao

-bx=

6

i

=

!,

ä

=),

i

)

{u,Lr*ap
V.((r=zs

Eewe5,,*,5:

= ko"s/ ,

€ /rl, 5z

V(rt = 'i L

v
5



.^-\ 
-r 

-

l-

äl
d

-.so"g

?ox Comveyov w; lL ci*cul^t SL;"le-/

TRIIPMN
!

Projekt: rt,46l*-Z-Z
Name:

Datum:

Revision:

Pos.

Kap.

Seite:



H,"l y,L" 3.2 - eke{-"{".h,

HEIDELBERGER
KALKSANDSTEIN

;{EIDELBERGCE ME NT C rou p

..\
er

o*a

Be we6**6 ;» ?o/^," L-u.J** ^k*
rvn-,L R= kovtS/,

B = ry-R ö')4 + (R a+2f)$

2 g, v, vo, R j an,u.Äna"l^rn

| frbtoeLw i fr(*tJ c

= JR cßs(ö)

V ,lr,
;IJ

-r-rs ols= Rd,0

2Q 'o = 1e)- G cos(o )-mqn

EE =o= 6stn(o) - +n ae-O

:'+ =*lg'"? *{Ä%
Q..r OO

ysuclzt i O*n* "= f{r,,71
Lo ar wrrl aü ob,r*rl^

* cm OL(

+ ryh L,,'
K

=y#

Weßbe^tJ*,,ä: Js I &'ye^l.rnöe.

Vdv

QL,. =

Qn=

-> vz

olv _ du dsd[* M F

R ö' llor?ri5t""t-"g: 1r=ä.R
-,R llz = Y8zR

o - fr(*)
0 - fr(')

,Fu"( g)
ä

Q,. = Rö(,

- G cos(G)

- G cos( o)

eg=
R d,@

4/z

n(Yl , O. n\v



HEIDELBERGER
KALKSANDSTEIN

;{EIDELEERGCEMENT C rou p

C= Gsw(a) -mao

ß sin(d = +n W
ßR sw(o) ds : t'v dv I J
äCIv

SR J si-(d do <- [ v an
O=o

Gt(o) =
vr' * zß.

3aR

Vo

-äR cos(ö)l: s ir'l:,

Xn(a-asa)) 
:+-4

vz s vi * 2ä R (Ä- cas(et )

äR*t(d s v*' {zyR(rt-bs(d)

2P crsrc) = vo' t z6R ,E R cas(o)

cas(s)(öR+7R) = ü rz3R

(ä g Sso"ry.rtl,X ^.-- $__J

R =4,s*nt vo=2,6 Y, ä=S,&%s,
zlz

@nnor = us'(-.% ) 
*> ft*zwvnke/ {,;* RLloeL*-



b".x clwc^{o',.- süJ,q-

rRt{rrnN
Proiekt: n4**3-3
Name:

Datum:

Revision:

Pos.:

Kap.:

Qai+a.



HEIDELBERGER
KALKSAND§TEIN

HEIDELBERGCEMENT Croup
rt "W' 3.3 - ?okrkt*1s,1^e Ä) enl*,

.r:+-.\
//ct.lor, : F = 'rn'a.

ä = (N-Rd') ä
/=0

[ - KwS{.

-"'ä:- ö'ä

vt
I
l_5'

x

+ (tö +t) 4

+Rö%

F*= //ä *c(cu(o)+ -sL,(ot\)
i =Lru +m6b{dl 4 -ryY,gs,ntdä*

!r€ Tft a-

=rm (-16'4 + Rö d@

(z) +yAsir(e) +?/??ö =Q

q sil4(@) tRö >o
<J

-> &^,"6,*m.äte.rt"-,"5

.-\r'

6)R n 
ä 

§n@) =o
ce : q sw(e)

0

blö=/,
l'de

d"a lJ

o

dö

: ,Lö ä,ot-r=-v dg c{L
:dß

da

R

R

{r

do

/tz



tt^-{",V'b",t^ti*'

o)

Ro'
o1

Os

HEIDELBERGER
KALK§ANDSTEIN

i{EIDELBERGCEME NT C rou p

ä' ö@= 
') 

)-

4
Z

= A cos(d -U

i 2bsta) -.t)\_\-/

I: /u: cW)

s=Xcß(e) +K hXp"s{o)

Q= Cos(o)+zcos(o) -z

-, )

3cos(a) s Z

F \8,43" t/

ZIL

ü = 4/( [cos(e) + P ö' )



!t

,)

box
A"Hru f 

ilkl, l,t,// ugt on ,ols

TRIIPMN
I

Projekt: F@e-3-tt
Name:

Datum:

Revision:

Pos.

Kap.

Seite:



HEIDELBERGER
KALKSANDSTEIN

i{EIDELBERGCEM E NT Croupn I*{ü"L, 3.q - ?y*rLenbo.^

ßAwr', ?yrqmÄwL*n htnrd.s^ dt-e y"d'e*$*;7y Sleu*" Je-
y'la.sse ^rn wne R*,*7o "yni{ do,* NL^\Ä.l ä t"rn"a*{ fr.yö* -

Zie zi{o6Ä^i3,§ Z"**-// usvncl J*d^ lrl = * -a U 
-i^, 

)

besJ-,., eloa^ . Dw PaL,,*g;k ef,z;e,^L b; da, tsrar3"^^5 sa Pe -

4 Ers{;r*r*v* S;e +ni{ Jr,rn E;sz,p rywl ot'P(*'L*L J'e

>& =c: -wX r7*) *P-Gswtx)

C = *?r7 X + i* X U #) -fZ* c,s@) - /w?östn(o)

4 ?."\*6r6la.h,^.'5

»n/:c=-mAcos(*) + /U
//= *Acos(o) -+ 2»a,r"6s f*{15[^'rh*f,

4lz



.\bl n 
---l"

i=
X.=

X=

'.#"l,-i1äHf;§.ffi*

/'; + iqaU-#l - {rda ros(x) -d6sw(o)

it U- r€ I - /\)ycos;'*) 3 s'rn@)

ä(i -;* Ycos@)-stnc^t)

AU - i il | n = i= Y coso*) -s'n@) ;= ka's(

A(,
I

--- o

-l tt \2 t' I * a,r

!\qt

L Jn/7,v '{irn

*rr, =

Ä1r=r1

x4t = ä({e/
€
X@) =O -,, CZ

t -f l-t' )rs: 1(n 
t

-b Cn=O

I

2lL



rru

---§
Etr

\*)

LAt a./r4*/"eL rb Cosk, sho^q
ü

rRt{nrnN
eroiew:Hu{yk-3-5

Name:

Datum:

Revision:

Pos.:

Kap.:

Seite:



HEIDELBERGER
KALKSANDSTEIN

i{EIDELBERGCEME NT C rou pn"l*c 3"8- El^shel,rs ?*,1'l
E,m il^tlak* F*l*,^ is/ h ?*^kl n Udcs{;61 wat k^4 d*,

Wwsp*"^k /ary L- De- F,,l,e^ ßlrat Ä,r*rl" O*, 
61"{es 

P^ö.

6,1- 2w* fuö, 7L 
rys 

j"*,r-t " qln En4"U- Jes 6lw" ist

ant k"yt Äi .l^tt. 'vn u^6r?tn",rll , Äie >e,Lu*,gs[*- h^ olw x-/ -fue

^lükt 

. Ji c kurlel hi,/rd 24rt^44 Z;{p,^^^kL L =o n, ( vo tn €y -
"K,rt^l*ä Lr6üo* " J,e Fe/wkrnsl*r/" § l<'ryrt.

i ffi :: *,,'i#w'i/vt 
vo*,no'oL'-' kn'il*^k"

X&l = c,t hs(rd * c, s;n(xt) i /(tt = C, as(Rt)f lq sw(kL)

K?.r,t -

Rhr Rz*nxQ + o'-/d..s
€*=

n'l

r= - x'y*
-- - K'%r

(;) (

t rl
.-+D,X=

-o y =

- lx'x \
- t,(z ,. / -D

7\ 
//

*nil e^{sp:,r"Vv^d"^ f+-la^ösheiln6^A^ d^e 7as'%$

d". .F.o"reg^^6s61*tl*& v

Vo
---+>

L

?dX
*/l

4tz

W
X



"Hf,kä'n"§§f=5fti{EIDELBERGCE MENT Crou P

I) 'i = K'x

X(r)= q osU<L) + tr$,tn(ß"L)

X«l = cz s'n (kt)

*(*, : cL K cos (KL )

P8: iga=o) : V, -§ cL = +
.:p x(t)= #tU(kt)

i':* w'/

/ttl = crcos( kt) t cq swUE)

a'

YG+o) = 0 -D q =o

=-» yrcl - L coe(k ü

2[z



\
6"trl

#u

il

I

I

I

"4-t d̂
*"rru bol(

rRllPLnN
*"t"*,H^/fftoe--3-6

Name:

Datum:

Revision:

Pos.:

Kap.:

Seite:



HEIDELBERGER
KALKSANDSTEIN

HEIDELBERGCEMENTCToupP^lryfe 3.6 * *LrJr" rnit Sl^t,#.

E,ne eb*e *kAb. ÄneL* s,al^ tn drr honzonhle* ELen e

,yn;{. i*, * konst - J; e s"LaLs ks;{zl üvn frLrL"*ol, L

vdyyi Eoelng,,^*\rL O eiwen *kl; /z p*,"fiil fu^ly I - firl^s u -

r;b"*,g'/*u

\-\_\&/ e?: 
"g

A
,,,

Y = tne[

+ sw(1) t, =
L

+c."s(t) i=

A
€,7

".-.+-l/"a(, a,«L

s*(-y)= + ; ks(?)=+
Y. {^47
r*i
*LdY/

-§.en=
\

-f

us(r) +
*tuoi

U-*i7
t/. i,T1

tt lz

?un,uo*r^ Sie il, 4 r4 utwlr"^Ä

t^-,;&1" Sit ?ete5r^1s4t,"'J, u,,6

irm 
11, 

- t<r-rrnn^1a7,4*,""'r,^rl^ dw,"

"]



HEIDELBERGER
KALKSANDSTEIN

iIEIDELBERG CEME NT Croup

ä^Ls = ä[" + ;[r'n +*[f r tc,, +4,ur

8"s"h/w-6-6, o*ldle'

-s

^tr, = o ( *"* ard^^..2 ä-es x / 
* kq'd;^J*,^7sta^ )

r(+) A^ts -a t-e a
oqR = ,("{ 4t= 4Af ^.4 - tä+

äH; 5: nfiu^.fiiu^ü,) - +i x (ii f rA)
= i'n+ (snx)'

d^ : r'üu^ä, : ziä, x ,;iE z*Oi_LCnr

-l 
ld 

-\q.rct = l1 ,f

E: \= 
,n,ü = -Fycos(tlm-ris;^(vhn

,/ ^. / ! o' i- \ ,fü =(-i* iu)f<
(t) t t.i"gr^gs6laJ,,^r 6

2 F, = - /7/ t wr Z üi - w i'r su(a) * rn r i tus(?)
L

oü o ao

u = uf -uf

,,u : w (u i b ö' + z a i ) (fl zv*,,g@6ler.h,^,,X

ZIZ



l*
:-\(r

+o{q{rb"q d^scd d,lL ciycwhrv s{-t and, bll

rR!{ernN
Projekt: F"{6"t*-3-8
Name:

Datum:

Revision:

Pos.:

Kap.:

Seite:



n?,

11

T
l

lls

TR{PLAN bringt l(unden grö{3ten Nutzen elu-rch

innovative h:genieurdienstleistungen zu niedrigsten Kcsten"

\,i

)r

TRtIPLAN

o

7 = uJ(ut

-Ä--!

E ws 4,uf
q*rg

i=c*r(r)+
4=fft'8, +

{,, l

www.triplan.com



(r *'({)'

rR'ltLAN
TRIPLAN bringt Kunden größten Nutzen durch
innovative Ingenieurdienstleistxlngen zu niedrig§ten Kristen.

4t :costr)t 
? /sr'ry2('*"tZ

ir = .*(f ) t i + t,',-(§f , 7

+ Z^e i* G)r".( §) s,.,^( tp

i

,l§

- z"r,§ ja§Jf*cUä



+
slr

TR.IPLAN bringt Kunden größten Nutzen durch
innovative Ingenieurdienstleistungen zu niedrigsten Kosten.

är,i:' = z".u* "-(f)f,"r, f )r;, 
(.) -sr,( !) rcst.)]

__\
eT

it;t^J *
t:

rd;

-:(-) -+ /-r. -i. \oF,u ^- tJ x\N X Ynre\ )

=-2& u'f^( {-)'*s&) +c,s(!)a-(*)r.1.)J ";



s;"(t) *. t*) 1

..f^' G)'''

:f+ *s,41

TRIPLAI{ bringt l{unden größten Nutzen durch

innovative Ingenieurdienstleistungen zu niedrigsten l(osten'

VreL = ,zc,-b,lt,,* [{1+Jri -t a fr*t?) i ] *
= -d{. Ltr^ttS+J | + o}"n t+l +] $

d*r = -of*'(t) #t t sL^(t) IJ.t + '^ f-s*(t' +?

-\T*e[

\
V.rt[ =

rnrlpLAt\

- ,. ) ,_-s"f (c3(r/ 11e2

+ ^ l,'.-. (t) i'n =u,,1t) i'/."s (t/ d * o(r,r(r ) +'t si*('f) i'',) s,,,,tt) $&re[ = -&[tc>

- uo(rrr(+) +a { rc{1) tr)s*1t/ d* -.. (srr(t/r'r as{ t'/ i )r-s(t) e}

L-or.(+')+ {c"fH)+

www.triplan.com

'i{ v



ru
^f cos(r) 4lL

r-L

P cos (t) eq
I

sls

T&IftAhtr trringt l{trnden gröf3ten Nutzen durch
innovative Ingenieurdienstleislungen zu nieclrig§ten Kosten.

I

TRTIPLAN

* (i)l(rr${o+I

www.triplan.com


