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Safety is our nature

SPIDER® ONLINE-TOOL

SPIDER - The Dimensioning Online Tool for the rock protection system SPIDER® for individual rock boulders

Project No.

Project name

Date/Author

ﬁbﬁk.wﬂghl t_cha‘racteri's_uc value) G= 85 kN
Inclination of the sliding plane to horizantal B = 61  degrees
Angle of the top restraint to horizontal 8, = 30 degrees
N'fgje of the bottom restraint to horizental 9, = 70  degrees
RatioZu :Zo n= 80 %

| tateratinfiuti |
Anglee of the lateral Faint to horizer | resl to vertical plane 5= 40  degrees
Angle of the rasultant. lateral réstraint In ling of slope X= 0 degrees
Ritio 520 7= 15 %

B ¢ B 7o NN 2s¢ SR Sd

¢ 5 2] 132 20 25 38 35 448 45 50

R chardiectontc [ chartdrectionZod

I -hart disectionZud NN chant aliding
14

0g

-1.¢ -BE ] 65 1.9

Created: 06.06.2020 12:27 / Version 1.0
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Safety is our nature

Cohesion related ares

Safeliy fatttirs o peatsehinlesl pammiters s ol

degrees
KN/m®

m*

Partalsafety factor for ficdion angle
Partial safety factor for cohesion |

‘Boundary rope (standard)

lements (0 connect the necpanel between each oher

il ype
Taking into.accourtt rusting away (nail dismeter reduced by 4 mm)

Nall inclination ta harizantal

Vield stress of the nall
Cross-section with / without rusting away
Plastic section modulus

Basring cesistance af the nal fa tansile stress

Bearing resistance of the nail to shear stress

Created: 06.06,2020 12:27

Vs =

Y=

SPIDER® S$3-130

System spike plate P33
Z,[kN/m] =

Zs [kN] =

Z,: [kN] =

Spiral rope anchor, D = 14.5 mm
Steel wire rope, D =14 mm
Shackles 3/8"

GEWID =25 mm

yes

\: [degrees] =

Elm}=

f, IN/mm’l=

Aper, [M*]=

Woss [MmM’]=

Taee: (KNI=

Sreear [KN]=

220

45

0.01

500

346

1544

173

100

Version 1.0
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Calrukied viloes

Resultant stabilizing force P, on dimensioning level P, [kN] = 52.0
Force in the net cover, to be transmitted to the top, on dimensioning Ie\-/el Z.4[kN] = 38.4
Force in the net cover, to be transmitted ta the bottom, on dimensioning level Z., [kN] = 30.7
Force in the net cover, to be transmitted laterally, on dimensioning level Si[kN} = 5.8
Opening angle between the forces in the net caver ta the tap and to the bottorn 9 =8, +9, [degrees]= 100.0
Inclination of the resultant stabilizing force Pd to horizontal w [degrees]= -10.7
Theoretical friction angle net - black (neglecting lateral influence) @s [degrees] = 9.3

Bracfiof [ocal fores trasspntastan o thetop

Ma&dmum :g_n&il'é‘famﬁh:rﬁb‘mmr—x& be:mmﬁmdin.dﬁt@ t_m'diﬂn':iém’[r" 2.0 kN] = -
g resis f the spiral rope net ta local force transmission longitudin Zo [KN] = 0.0
Resistaiice corraction value for. yoll= .
Dim. valus of 'm.bmdng-msa'df:me.;ph'l-‘rqpe netto local force transmission lﬁnalt. Zoi=Zu s [KN] = o0
. = 3.0

! Zonsio = Zuoa = 1y [KN] = -

2o <= Zaia = e

Z.. [kN] = 307

Basring resistance of the spiral rope et to local force transmission longitudingl Za fhN) = 60.0
nnsisxammmmm value for lacal farce transmission - ' = Vs 1= 1.5
. Zer=Zayo [KN] = 40.0

. n= 1.0
xm‘i;'u.aﬂq;mm af‘me_spw rape net to farce transmission ta the bottom Zarase = By 1, [KN] = 40,0
Proof of besring safety. 2 < Zais® HELIRGE

POl Gt ol forcs erandrrmzian kteslly

Maximum tensile farce in the net caver (o be ritted Jaterally on dimensioning level 5, [kN] = 5.8
Beaﬂngres!uwe ofme{phnlnropenetmlocaifmtmmhnu FANSVEr 53| o Ze[kN)= 450
Reslstance correction value for local force transmission Yan [ = 1.5
Dim;value -Er_"d)a_b_ieﬁﬂrl:g res. of the spiral rope net to local force transmisslon transv. Zai=Zoolye [¥N] = 30.0

ber of nalls or anct lataral ns [l = 2.0
Total b resisancs o th sl ope. et e tapsmssion ers 2o a0 0 w00
Proof of bearing safery. _ S0 <= Zugasa =

Prioofafsiiar sitessih ik neilkelat tie top

ail at ihe top a5 3 result of the forces (208 / no) V., kN] = 3.2

Shear stress in the nall at the top. T [N/ = Vo / A = 238
Resistance carrection value for shear stress Vo [1= 1.1
Maximum permissble shear sres3 SRIL N sz
"Proof of bearing safety, a2t —

Created: 06.06.2020 12:27 / Version 1.0



gE?BRUGGA\

Safety is our nature

Proafuf camiied strass IniEe Al ap thekun;

Tensile load in the-nail at the top as a result of the force {Zod / no) Neo [kN] = 98
Marmient as 3 result af the ccantric acting farce (20d / o) Mo (kNm] = o
Normal stress in the nafl at the lop One IN/IMT = Nog £ At + Moo / Wire = 81.5
Combined stress in the nail at the top ' O [N/MMY] = (3,0 + 3T = 913
Resistance carrection value for combiined strass Yul1= 11
Maximum permissible yield sress 0=, /= 4545

Opy 2 0g = falfilton:

Vs [kN] = 26.6

shea T IN/MMT = Vo 7 Ay = 76.8
‘Resistance corraction value for shear stress Yull= 14
Maximum permmissible shear siress T=h /3= 2624
Tw2Ty = fulffleagt

N [kN] = 15.3
M.q [KNm] = 0.3
o [NFMMN? = Nog £ A, + Moy / Wigea = 216,5
Combied stress in the nail at the bottom: 0, IN/MIM) = (G + 3T = 254.1
Resistance corecton value fo combined sress wi= 1
. Opa =Ty Yu= 454,5

Opg 2 34 =

Created: 06.06.2020 12:27 1 Version 1.0
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SPIDER® ONLINE-TOOL

SPIDER - The Dimensioning Online Tool for the rock protection system SPIDER® for individual rock boulders

Project No.

Project name

Date/Author

Block weight (characteristic value) G= 85 kN
Inclination of the sliding plane ta harizantal B= 61 degrees
Angle of the top restraint to horizontal 9, = 30  degrees
Angle of the bottom restraint to harizanzal 8,= 70 degrees
Ratlo 2u : Zo. n= 80 %

Angle of the laterd] restainit to horizontal related to vertical plane: &= 40 degrees

Angleof the resultant, lateral restraint In line of slope X= 0 degrees
Ratlo 5: Za S 15 %

o
o
=4
[¥a]
£
i
£
&
o

&

3B 40 45 50 55 &l 65

Created: 06.06.2020 12:20 ! Version 1.0



Cmtechiicl parameters
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Safety is our nature

Friction angle (characteristic value)
Cohesion (dmaaertstll:.w.iﬁe]

-Safety fastors fop geolechnical params alld imadal

37  degrees
0 kN/m*

0 m

Henl e R “"m""“‘ﬂ"' ;

Partial safety factor for coheslon,
Partial safety factar for volume weight

Mﬂéféi!ummfn:ty.pnmcﬁan value

V!=

¥Ye=

Y=

Yimea =

Rumber nfpails orandhors
| Number of participating nails o anchrs at the top.

Number of participating nails or anchors at the bottom

‘Number of participating naits

arthguake: }

Bearing resistance of the spiral rope ne (o tensile scress ;
| wrmg,nbsm:eofmesptmmpe méﬁ:iﬁ&i‘?&tgnaﬁm@&n’h@ﬁai
Bearing fesistance of the spiral rope net ta locpl farce transtission tranaver “’ i

' Spiral rape anchar (standard)
Eiutmdar_y roée:(.‘stanﬂarﬂ:i
Elements to canniect the net panels between each other
Nail type
Taking into accoun rusting away (nall dlameter reduced by 4 mim)

Nail inclination ta harizantal

Yield stress of the nail

Cross-section with /without rusting away
Flastic sectloy madulus
Bearing resistance of the nail 1o rensile stress

Bearing resistance of the nail to shear stress

Created: 06.06,2020 12:30

SPIDER® $3-130

Systemn spike plate P33

Z, [kN/m] =

Z (kN1 =

2., [kN] =

Spiral rope anchor, D = 14.5 mm
Stee] wire rope, D =14 mm
Shackles 3/8*

GEWI D =25 mm

yes

P [degrees] =

§[m] =

T, IN/mm‘l=

A [MM)=

Whire [(MM°]=

Tires [KN]=

Swen [KN]=

220

60

45

0.01

500

346

1544

173

100

Version 1.0
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Safety is our nature

Resultantstabilizing force P, an.éfmmmn;:i;m

Forcein the et cove, o b ransmitid o the tap, o dimensioning evel
Farce in the net caver, to be transmitted to the bottom, on dimensioning level
Farce in the netcover, to:bz.uamlmed-luemﬁy_, on dimensioning level

cover 1o th d to the bottom:

Inclination of the resultant stabillzing force Pd 1o harizartal

MGﬂcal.flfli:ilo'n:.al'.ial_e'nééeiamﬁ.{nas_kdﬁng;hmil:in&(mce}

Proofof o

o tpaZimssion'tolle top

e spiral rope net to focal forca transmission longitudinal
R. itaric wmﬁnnwlu;fwwfbni ission!

 Bim. value of the bearirig res. of the spiral rope net ta local force transmission longit,

Wmﬂmmmofﬂmsplmlmpamtofom transmission to the top.

Proof of bearing safety.

Proofof locdl firea uansmlssionits the bottom

Py (kN] = 56.0
Z.s (kN = 413
Z,[kN) = 33.0
Sa(kN] = 6.2
0 =8, + 9, (degrees]= 100.0
w [degrees]= -10.7

@ [degrees] = 9.3

24 [kN] =
Zzy [kN] = 60.0
Vo -1 = 15
Zas=Zaly [KN] = 40.0
n,= 3.0
Zarasn = Zasa* Ny [KN] = 120.0

Zoa %= Zyigin =

2 transmission to the battam,

‘Bearing rasistance of the spiral rope net to focal foree transmission Jongitidinal

{ the spiral rope net o lacal force transmission longit.
‘Number of nails or anchors at the bottam
Tomi:hea'ﬁqg: A B 1o foree Aranamission tathe

Proof of bearing ssfery

. (Froat aillecsll favea rranstmsston latevilly

Z. [kN] = 330
Zu [kN] = 60.0
Yo [-1= 1.5
Ze16=Zulzn [KN] = 40.0
n,= 1.0

Zargion = Zana* N, [KN] = 40.0

24 <= Lot =

Maximum tensila force in the net caver to bie transmitted laterally on dirmensioning level il

{Bearing resfstance afittie siiral rope nex to local force tranigisslon transversal

D, valug of the bearing res. of the spiral rope net 1o local force transmission wransv.,
‘Number of nails or anchorslateral
Tatal bearing resistance af the spiral rope net 1o farce transmission lateral

Proof of bearing safery,

| Prantinf shisar stres= i aallsal the o

Sq[kN] = 6.2
Zea [KN] = 45.0
Yoo ] = 1.5
Zaog=ZualYn [KN] = 30.0
ns[-1= 2.0
Zazawos = Zaoa " Ne [kN] = 60.0

Sa <= Znpaun = fsliiflendt

* Shear load in the nall at the fop a5 3 rasiiltof the force (zod / o)
Shear stress |n tha nail at the top
Resistance carrection value for shear strass.
‘Maximum permissilile shear strass:

(Proof of buaring safety.

Created: 06.06.2020 12:30

V., [kN] = 8.8
Ty (N/MM?] = Vo / A = 25.6
Yu [1= 1.1
=6/ (V3 yu= 262.4

T2 Ty sl

Version 1.0
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L Proof of camblied s{eiss | e sl JUHE o

Tensila foad in the nail at the top as a result of the force Zod / no) Mo (kIN) = 105
Morment as a tesult of the eccentric acuing force (20d /o). M., (khim] = o
‘Normal stress In thie nall at the top Ou [NV = Ny £ Aver ¥ Mas £ Woaroy = 878

‘Combined stress in the nall at the top o, INfmm') = to' ¢ 31 F = 983

Resistan tom:umvﬁueformnbmeu tress

‘Shear stress in the nall at the bottom

I
‘Moment as a result of the eccantric acting force (2ud /nu)
;'Nhrmfa'fmm-die nail"zétﬂ;ﬁe:bmm_ 2 -
Combined siress n the nall at the botcm
Mesimum permissile yeldsuess A

Created: 06.06.2020 12:30

yu 1=
Oua =T,/ yu=

Qpg 2 04 =

Vi [kN] =

G IN/MM] = Vg / Ay =
Yul-]=
Tw=f,/(V3-va)=

Tu2T =

N [KN] =

M, [kNm] =

O IN/MIN'] = Nog / Agery + Mua/ Wopen =
0y IN/MIM®] = (04 + 3T =

Yul-l=

Tpg =/ yu=

Opg 2 0g =

286

827

2624

fulfilled:

16.5

03

2331

273.6

Version 1.0
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Safety is our nature
SPIDER® ONLINE-TOOL
SPIDER - The Dimensioning Online Tool for the rock protection system SPIDER® for individual rock boulders

Project Na.

Project name

Date/Author

Block wel;h! {characteristic valug) G= 85 kN
Inclination of the sliding plane ta harizantal B = 61  degrees
Angle of the top restraint to harizontal 9,= 30  degrees
Angle of the bottom restraint to horizontal By = 70  degrees
Ratio 74 : 20 n= 30 %

-Angle of the lateral restraint to horizontal related to vertical plane 5= 40 degrees
Angle of the resultant, |ateral restraint in line of slope X= 0 degrees
Ratioz20: Z= 15 %

NN 0 N Zo¢ N Zod W Sd

T it srectionPs [N sher directionZid
I chant direciionZud I char siding

9.8

04

0.4
a2 .
——
0 T

-1 -B3 i} 0.5 1.4

Created: 06.06.2020 12:31 / Version 1.0
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Gligteehinfeal patemptsts

Friction angle (characteristic value) @< 37 degrees
Conesion (characigristic vajue) = 0 kN

Cohesion rlsted area A= o m

Satety fatrors forgootechinlenl timrmotsan and mdal

ﬁ'arliﬂ?ﬁi’ihrlfaciurffm_vﬂﬁmawﬁ_;:hk ¥, = -

Model ncartainty corvection valie Vo 13 -

Kuiber of miils e andhars

Number of participating nalls wan&mrs.ar.lhu'nrlnp.-: n.= 3 -

G acting anti thia Hlock

mpmum-m:mm-Eqpanmum':ﬁemmne ' = 1 kN

o e sding

Spiral rope net SPIDER® 53-130

“Marer prasslice foni anave,

Spike plate System spike plate P33

2. [kN/m] = 220

g

Bearing resistance of the spifal rope net ta local farce transmission longitudinal Z, [kN] =
Rearing resistance of the spiral rape net ta lacal ?&u‘.mmmw 7o [KN] = 45

“Spiral rape anchor (standard) Spiral rope anchor, D = 14,5 mm

ard) ~ Steel wire rope, D= 14 mm
Elements to connect the net panals betwesn each other Shackles 3/8"

Nail type: GEWI D = 25 mm

yes

ok loac

Nall inclination ta § [degrees] = 10
Maximum excontricity of the load to be transterred onto mgswﬂ:'astﬁe.mp:-r.liom' £[m] = 0.01
Wield stress of the nall f, [N/mm?]= 500
Cross-section with / without rusting away Ager, [MMF]= 346
Plastic section modulus Woeos [ 1544
‘Baaring resistance of the nall to tensile stress Tuves [KNI= 173

Bearing resistance of the nall to shear strass Sves [kN]= o

Created: 06.06.2020 12:31 ! Version 1.0
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Lafeulitid vales

Resultant stabilizing force P, on dimensioning level P, (kN] = 54.0
Farce in the net cover, to be transmitted ta the top, on dimensioning level Z., [kN] = 435
Force in the net cover, to be transmit!ed_lo the bottom, on dimensioning level Z,, [kN] = 34.8
Farce in the net cover, to be transmitted laterally, on dimensioning level Sy [kN] = 6.5
Opening angle between the forces in the net caver ta the top and to the bottom B =9, +9, [degrees)= 100.0
Inclination of the resultant stabilizing force Pd to horizontal w [degrees)= -10.7
Theoretical friction angle net - block (neglecting lateral influence) s [degrees] = 9.3

Proalof faestars randmEsion t s top

2. (kM) = 435

Bearlng ;e%lsian:emiﬁ;e-splral mnﬂwwmwmmlﬂnmﬁﬂil 2. [kN) = 60,0

Resistance correc cnwme for focal force transmission yall= 1.5

aring 5. f he sl rope i a ol force transmisson lon 2ol N1 = “

Number of nails or anchors at the top = 3.0

: *rum!'benrmg resistance of the spiral rape net to force ransmission to thetop. Ziinea = Zua N [KN] = 1200
- : : : - o

2. [kN) = 34.8

Zu [KN] = 50,0

_ Vb= 15

Bitn. vale of the bearing res. of the spiral rope net to local force transmission Jangit. Zar=Zenlyas (KN] = 40.0
Number o nais or anchors at the bottom : @
Zars = Zuny 1 (KN] = o

2o <= Loy = Pl i) =

Progl ar lseal fares ransrssion Raterally

Maximum tensile force In the net cover to be transmitted laterally an dimensloning leval 5, [kN] = 65
Bearing resistance of the spiral rope netta local force transmisslon transversal T (kN = 45.0
Rasistance corraction value for local force transmission Yo [-] = 1.5

Dim. value of the bearing rés, of the spiral rope net tolocal force ransmission transv.

ZoofY [KN] = 304

Number of nails o anchers la n)= 20
Total bearing resistance of the spiral rope net ta farce transmission lateral Zuwe = Zun 1, [KN] = 60.0
Proof of bearing safety: Sy <= Zusia = sl et

Shear load in the pail at the top as 3 rasult of the force Zad / no} Vi, [kN] = 23
Shear stressin the nall atthe top T INFMMT = Vay / A = 27.0
Resistance correction value for shear stress Yo [ = 1.1
Maximum permissible shear strass Ta=F, 7 (V37 ) = 2624
Proal of bearing safety o p—

Created; 06.06,2020 12:31 ! Version 1.0
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Froat ol conthamd $tesss in i rails suthe top

Tensile load in the nail at the top a5 a result of the force (Zod / no) Noo [kN] = 1.1
Moment as  result of the accentric acting force (Zod / noy Moy [kNM] = 0.1
Normal stress in the nall at the tap: O INMNT] = Nog 7 Ay + Mag F Woaen = 926
Cormbined stress in thee nall at the top 0 IN/IIM] = {507 + 3T = 1037
Resistance correction vallie for combined stress Yul1= 11
Maximum permissible yieid stress =t/ yu= 4545
Iiruumfhumﬂqg_s.afetg Gra2 Oy =

Proalal sltese stress In thanalls st the Botom

shear load n the nail at the biottom as-a result of the force (Zud / nu) Voo [kN] = 0.2
Shear strassin the nall at the bottarmn T N/ = Vi / A = 872
Restsrance corTecion vakiS a7 5 Yo ll= 1.1
Ve = /6 ) = 262.4
Proof of beaning safety TuzT,= fiilleds)

N, [kN] = 174
as aresult of the eccentric acting farce (2ud / nul. M. [kNm] = 03
Normal stress in the nall-at the bortam Ons INATIT] = N / Avey * Mo / Wi = 245.7
Gy [N/mm?] = (0, + 3 ¢)" = 288.4
Yul-]= 1.1
Ona=F, /Y= 4545
Pi'mfud'.'l:i'uﬂr::g?sal‘ilg Ony 2 0=

Created: 06.06.2020 12:31 i Version 1.0
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Safety is our nature
SPIDER® ONLINE-TOOL
SPIDER - The Dimensloning Online Tool for the rock protection system SPIDER® for individual rock boulders

Project No.

Project name

Date/Author

WEEhRGao ey

Block welght (chardtzristic value) G= 100 kN
In¢lination of the sliding plane ta harizontal B= 52 degrees
/Angle of the top restraint to horizontal 9, = 0  degrees
‘Angle of the bottom restraint to horizontal 8= 70  degrees
Ratlo Zu < Zo n= 80 %

Aol rn.ﬂ:_z.';_nricr_-

Angle of the |ateral restraint o harizontal related to vertical plane 8= 40  degrees
Angle of the resultant, lateral restraint in line of slope X= 0 degrees
Ratio 5+ Zo Z= 15 %

SN 0 NN Zod NI Zod W SO
\EAT o (o]

G 12 5 25 25 30 35

W

B i diectionPd [ charl desctionZod

B chart disectionZud  JEEEE chart stiding
10

g8

04 \\

-16 83 [} 85 16

Created: 06.06.2020 12:07 74 Version 1.0
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Gzatechnienl paramoturs

Sriciondngik Clymecdisticyslie) e 37 degrees

o= 0 kN/m?

A= 0 m*

/factor for Iriction angle Vo=
Eat&hl;‘éafey factor for cohesian’ ye= %

SPIDER® §3-130

System spike plate P33

‘Baarlng resistance of the spiral rope ne ta tensie stress Z, [kN/m] = 220
Bearing resistance of the spiral ope net ta local forca transmission longitudinal Zar [kNT = 60
Zy [kN] = 45

spiral rope anchor, D = 14.5 mm
Steel wire rope, D = 14 mm
Shackles 3/8"

GEWI D =25 mm

yes
‘Nallinclination to horlzantal  [degrees] = 10
Mavimm exceniricity o he load 0 be trangferred onto the il at 1 0p/ Bottom £0m)- oor
Yield stress of the nail f, IN/mm’l= 500
Cross-section with / withaut rusting away Aves [MY]= 346
Plastic section modulus Wage: [M']= 1544
‘Bearing resistance of the nail ta tnslle stress Ties, [kNT= 173
8earlng resfstince of the nall to shear stress Soves (KN 100

Created: 06.06,2020 12:07 i Version 1.0
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‘Calalared alies

Resultant stabilizing force P, on dimensioning level

Force in the net cover, to be transmitted to the tep, on dimensioning level

Farce in the net cover, to be transmitted to the bottom, on dimensioning level
Force in the net caver, to be transmitted laterally, on dimensioning level
Qpening angle between the forces in the net cover to the top and to the bottom

Inclination of the resultant stabilizing force Pd to horizontal

Theoretical fricticn angle net - block (neglecting lateral influence)

Prodf of lae st fares Lranitrisdian G e 1o

Py [kN] = 54.8
Z,,{kN] = 333
Z,,[kN] = 26.6
Sy (kN] = 5.0
#=0.+ 08, [degrees]= 70.0
w [degrees]= -27.4
pq [degrees] = 7.9

Maximum tenslle force In the net cover to be ed to the tap, on dim, fevel

Baar!rg_gresistam:ufﬂu:s@iﬂi'mp&'n@t.m-iuﬁffnumnyﬂﬂnn:In!_z_gilh.imnal'

==l

Value forlocatfarce transmission.

Dim. vallé of the bearing res, of the spiral rope net ta local force transmission longit.

‘Number of nails ar anchars at the tap.

Tota beanng ressance of he spia ope net o orce wansmision e op)

2, [kN] = 333
2o [KNJ= 60,0
Yol = 15
2y~ Lol [KN] = 40,0
n,= 20
Zuness = Zus N [KN] = 80.0

2.4 %= Zagiw =

Resiszance correction value for local foree transmission.

Bbﬁ;.vainenftiie:l:enﬂn;;res. of the spiral mgc-nu-wiﬁui;fé«cémnsarbﬁonglm

Number of nails or anéhors at the bottom

ansmission ta the bottom |

Bearing resistance of the spiral rope net to local force transmission transversal

Resistanca correction value for local force trasmission

Iifatce transmission ransy,

Dim. Value of the bearing res. of chi Splral rope net ta

Number of nalls ar anchers lateral
Tbﬁl.heaﬂr;g resiscance of the spiral rope nat to force transmission lataral

Progfibe

safRsy

F‘r_{mi of ahear Atreas in e rpiissttheton

2, [kN] = 26.6
Z [kN] = 60.0
You [} = 1.5
Zoi=Zunlyar [KN] = 40,0
n,= 1.0
Zurana = Zug” M, [KN] = 40.0
Za5m Lo =

Si[kN] = 5.0
Z. [kN] = 45,0
Yo [] = 1.5

welyos [KN] = 30.0
ns[-1= 1.0
Zasasee = Zaoa* . [kN] = 30.0
Se €= Znsgun = fai e

Shear lead in the nall:at the top as a result of the farce (Zod 7 no).

s [n the nall at the top,
Resistance correction value far shear stress.
Maximum permissible shear strass:

Rroofiofibenting safet

Created: 06,06.2020 12:07

V., (kN] = 2.9
T [N/MmM*] = Voy / Ay = 8.4
Yul-1= 1.1
Ty=f/ (V3o = 2624
a2 T, [T ARE

Version 1.0
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Safety is our nature

Tensile load In the nail at the top as a result of the force Zod / o).
Monient as a result of the sccentric acting force (Zod / na)

Normal stress in the nall at the top

Combined stress in the nall at the tap

Reststance carrection value for combined stress

Masimum permissible yield strass:

Praol of slitar stress it the nails-af Ehenoeam

N [kN] =

M., [kNm] =

Oue [IN/MMNT] = Noy 7 A + Mag / Wosay =
o, [N/mm] = o' +3 07 =

Yo b=

Our= b1y

O 0y =

16.4

0.0

66.1

67.6

‘Shean load in the nail 3¢ the bottom as a result of the force (2ud /nu)

shear siressinthe nalligthe botton)

Maximum parmissible shear strass
Praaf of bearing safoty,

Via [kN] =

T, IN/MM?] = Vg £ Ay, =
Yu 1=

Ty =/ (V3=

T2 Ty =

CErsotaf MmN sisss m tietais st e nas m

Tansile load [n the nall at the botcom as a result of the lorce (Zud / nu)

| Moment as a resultaf the eccentric acting force (Zud /nu)

SPTe res el ARie bouan,

Reslstance corractian value for compined stress
Maximum permissible yield strass

(Eraerorbe e avisty)

Created: 06.06,202G 12:07

My [kN] =

M,y [KNm] =

Tua (NPT = Nog £ Ay + Moy / Wiy =
G, IN/MM] = (0,6 + 3 T35 =

Yul-1=

Opa=fy /Y=

Opy 2 0g =

133

0.2

187.8

2204

Version 1.0
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Safety is our nature

SPIDER® ONLINE-TOOL

SPIDER - The Dimensioning Online Tool for the rock protection system SPIDER® for individual rock boulders

Project No.

Project name

Date/Author

Black welght (characteristic valug) G= 100 kN

Inclination of the sliding plarie to Harizantal B = 52 degrees
Angle of the top restraint ta horizontal 9= 0 degrees
Angle of the bottom rastraint to horizantal 8,= 70 degrees
Ratio 2u: o' n= 80 %

| Lieral itGaricn
Angle of the lateral restraint to hari | ralated to vertical plane &= 40  degrees
‘Angle of the resultant, lateral restraint in line of slope x= 0 degrees
Ratio S Zo g= 15 %
L N ECR R sd
A
|
& S 16 i5 0 25 3% 35 48 45 53 35 50 [ k) 75

TR chasidrectionPc [ chart directionog
B -t direclionZud NN chart siiding

42 ‘-‘\\\\\
9.8 \\ \
\
9% \
98 \\
10 ;
A 05 0 es i0

o

Created: 06.06.2020 12:09 ! Version 1.0
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Safety is our nature

Geateshiineal paraniciers

Friction angle (characceristic value) = 37 degrees

Cohesion (eharacteristcvalue) o o ke

Cohesion relsted area A= o m

Snfety [achars for geatechnlell plametivn andmodel

Pparial safety facrar for friction angle s 1

‘Partia} safety factor for cohesion ¥e= 1

DR R A S GO G SRR : S 2o
‘Number of participating nalls oranchors at the bottam: n.= L

'Number of participating nalls or anchors lateral _ ' m= -

(Eatihguaks

Coefficient of h

Cofficient of vertieal accaleration due to

SPIDER® §3-130
System spike plate P33

Z. [kh/em) = 220

alrope net o local force wansmission longitudinal 20Nl 50

‘Bearing resistance of the spiral rope net to focal force transmission transversal. 2 (KkN) =
Splrairopeandm(standnrd} ) Spiral rope anchor, 0 = 14.5mm

Steel wire fope, D =14 mm

Shiackles 3/8"

Nail type GEWI D =25 mm
Taking Into secount rusting away (nail diameter reduced by 4 mm) | yes

Nailinclinatian to horizontal ' ¥ ldograes] = w0
&fm) = 0.01
f, (N/mm}= 500

Aper [MM]= 346

Wi [MM]= 1544
B-'aafll_a_g:rulsiance:dfmu nall to tansite stress T [KN]= 173

‘Bearing rasistance of the nall o shear stress Snves [KNJ= 100

Created: 06.06.2026 12:09 / Version 1.0
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Safety is our nature

Resultant stabillzing force P, on dimensioning level

Force in the fiet cover, ta be transmittad to the tap; on dimensioning level
Force in the et cover, to be transmitted Lo the Bottom, on diménsioning level
Force In the et cover, to be transmitted laterally, on dimensloning level

Opening angle hatween the farces in the net caver to the tap and to the hottam

Inclination of the resultant stablizing force Pd o horizontal

i el )

ance correction valle for local force transmission

Dim. value of the bearlng res. of the spiral rope net wilocal force transmission Imj_k.'
Number of nails ar anchors atthe tap

of the spiral rope net to forca transmission fo the top

 Reslstance correction value for local force transmission

Proolaflocal fase rEnemission ity

Maximiim tensile force i the net cover 1o be transmitted laterally on dimensioning level
|Bearing resistance of the spiral rope net ta local farce transmission transversal |
‘Resistanca correction value for lacal forca transrission

i vl of the bearing es. o the sl rope net ool foce transmission ransv,

‘Numbser of nails or anchors latecal
‘Total bearing resistanca of the spiral rope net 1o force transmission lateral

|Proaf of bearing safety

Sbnt of shinar suse | the pallin the top

“Shear load in tha nalt at the top as a result of the farce (Zod / na)
‘Shear stress in the nail at the tap.
Resistance correction Value for shear stress.

Maximum permissibla shear stress

Proaf of bearing safety,

Created: 06.06.2020 12:09

P, (kN] = 709
Z.4[kN] = 43.0
Z4[kN]= 34.4
Ss[kN]= 8.5
0 =08 +49, [degrees]= 70.0
w [degrees]= <271

@ [degrees] = 79

Zaiaun = Zua " N [KN] = 80,0

Zoy <= Znigiat = HEHITENE

2., [kN] = 34.4
Zay [KN] = 60.0
Y= []= 1.5
Zaa=Zalyz [kN] = 40,0
n,= 1.0
Zivapo = Zorg * Ny [kN] = 40.0

25 <= Zongir = filfilfedt

Sy [kNT = 6.5
Zn [kN) = 45.0
Yo [] = 1.5
Zuxg=ZundYzn [kN] = 30.0
n[-]1= 1.0
Zazasa = Zraa * N [KN] = 30,0

Se €= Zazaun = falfilfenlt

Vi [kN] = 3.7
T [N/MM?] = Vey / Ay = 10.8
Yul-1= 1.1

Ta=f/ (V3= 262.4

Tag 2 T



Praofiof combinnd stress |n fhemats st e top

gE?BRUGG’A\

Safety is our nature

Tensila load in m‘_e‘m&;me _nqp-ass.rg's_ul_tfnf the force (Zod / no)
Mornént as a resul of the eecentric acting force (2d /o)
‘Normal suass in the nail at the top

‘Cambitied stress in the nall at the top

Resistance correction value for combined stress |

Maximium permisibe ild s

Proof of bearing safety.

| Prual dfsiiear stoess 16 e natks St = Bamam

N, [kN] = 21.2
M., (kNm] = 0.0
One [INMM] = Ny 7 A + Moo / Woareq = 85.4
64 [N/mm’] = (0.’ + 3 T)*° = 87.5
Y 1= 1.1
Gy =f, /= 454.5

Opy2 04 = Frel et

Shear Ioad In the nall ar the bottom as a result of the force Zud /nu)

Shear stress in the nail at the bottom.

‘Maximum permissible shearstress.

i Pmof.d‘_bea:nx_g'safm_n_

Yoo [kN) = 208
T NI =V F A 8.2
Yul1= 1
=3 = 2624

LT ] fulfilled!

Frionf of cimbined st in e nhils st the botiam
Tenslle load In the nail at the bottom as a result of the farce (Zud £ nu)

; ﬁam:-‘asi‘regih‘d the eceentric act'irgs ,l'urz:&{_ﬁ;d.rz-nul :

‘Resistance carraction value for combined strass-

Proaf of bearing safety

Created: 06.06.2020 12:09

Noa [kN] = 17.2
M.s [KNM] = 0.3
Gua (NN = Nug £ Ay + Moy / Wiy = 2429
Gy [N/mm?) = (G + 315 = 285.0
Yul-]= 11

Ong = Ty / Yu= 454,5

Ong 2 Og =

Version 1.0
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Safety is our nature
SPIDER® ONLINE-TOOL
SPIDER - The Dimensioning Online Tool for the rock protection system SPIDER® for individual rock boulders

Project No.

Project name

Date/Author

Weishngenriend
Block weight (charactaristic valus) G= 100 kN
Incfination of the sliding plane ta horizantal B= 52 degrees
Angle of the top réstraint o harizontal 9, = 0  degrees
Angle of the bottom restraint to harizontal = 70 degrees
Ratlo ZuZa n= 80 %

JEtarat inlluc;l'_m,

_Angle of the lateral restraint to horizontal relsted to vertical plane 8= 40 degrees
Angle of the resultant, |ateral restraint in line of slope %= 0 degrees
Ratio 5: 2o ) i= 15 %

¥l g

G 5 16 15 20 25 3% 35 4G 45 5¢ 55 2] €5 EQ 75 80

B <hatdrectonPe [ char drectionZog
B chort dzectionZud PRI chart sidivg

"“--.\
54 oy
A&
58 \
\
-1 4
-1 6 B3 0 a5 10

X \‘&-

Created: 06.06.2020 12:11 / Version 1.0
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Safety is our nature

GisaTibctinrival parimetes

Fﬁm"“ wgk'(d’"“mis‘ﬁ:’w}“} P = 37  degrees
Coheslon (characterlstic value) o= 0 kNAD

Cohesion related area A= o m

safery faunrs for geala bl parimerens el nhadsl

Partial safety factor for friction angle i Vo= 1

Partial safety factor for cohesion. Vo= g

Number oﬁarﬁ{l#&ﬂngm%llk:mmnhwﬁ’lmrél = § =

Coefficiant of harizontal accleration due to eaithquake &= a -

' Goefficient of vertical acceleration due (o earthquake: X &= 0 -

Watkr presibe Fering anto i ol

SPIDER® $3-130

Wlﬂﬂh I System spike plate P33

| Beaﬁng msiﬁsma:af-iﬂaspliﬁal?ﬁnge’m to tensile strass Zo [kN/m] = 220
Za [kN]1= 60
Zo [kN] = a5

Spiral rope anchor, D= 14.5 mm

Steel wire rope, D =14 mm

| Elemenes to connect the net panels betwaen each other Shackles 3/8"

il type. GEWI D =25 mm

Taking Info account rusting aviay (aail diameter raduced by4 mm). yes

Nail inclination to horizontal 3 | [degrees] = 10
(M ety < e e wanstered onen et i /it g - oo1
Vield stress af the nall f, INmm’l= 500
Cross-saction with / without rusting away Ao [ 346
- Plastic section maduliis Wi [MIM7]= 1544
‘Bearing resistance of the nall to tenslle stress Toes, [kN]= 173

‘Bearing resistance of the nafl to shear stress. Sneess [kN]= 100

Created: 06.06.2020 12:11 ! Version 1.0
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Calelsmat values

Resultant scabllizing force £, on dimensioning level

Force In the net cover, to bie transmitted to the tap, on dimensioning leve)
Force in the net cover, to be transmitted to the bottom, on dimensioning level
‘Foreein the nat cover, (o be transmitted Isterally, on dimensioning level
Opening angle between the forces In the net cover ta this top and to the bottom
{Inclination of the resultant stabilizing force Pd ta horizantal |
Theoratical friction angle net - block (neglecting lateral Inflence)

Py [kN] = 64.6
Z,4(kN] = 39.2
Z,, [kN] = 313
Sa[kN] = 5.9
9 =9, + 9, [degrees]= 70.0
w [degrees]= <274

@ [degrees] = 79

Praof uf fecsh fowe2 fransmigsian totiewn

“Maximum tensile farce in the net cover to be transmitted to the tap, on dim. level

‘Baaring resistance of the spial ape net to ocal orce ransmission longiudinal

 Dim value of the bearing ras. of the spiral rope net ta local forca transission longit.

Number of nails ¢ anchers at the 1op.

Totalb

IR te SRl iope st s srnsEsion tath i op)

Zy [kN] = 39.2
2. [kN] = 60.0
Ya [-1= 1.5
Zawo=Zulym [KN] = 400
n, = 26
Zovsioe = Zusa* Ny [KN] = 80.0

204 <= Znuain = fuliied!

| Praofof (o foyco trarsnissian oy die= oo

Resstance correcton valieforloca force transmission

nmm.quebeumg:u.ufmesp[ml rope nietto local force transmission lang‘fr.
Numbar of nails or anchors at the bottom
Tatal bearing resistance of the spiral rope net to force fransmission to the bottom:

Proof of bearing safety

Prooliof 1pesl Torcs rribarniston Laemily

Z.. [kN] = 31.3
Za [kN] = 60.0
Ya[-]= 1.5
Zae=Zulya [kN] = 40.0
n.= 1.0

Zoious = Zana* N, [kN] = 40,0

Zia <= Zyara =

Maximurm tensile force In the net caver to ba transmitted laterally an dirr

phanng-mﬁzanm:q'f-mu'qﬁdl.mpe.m-m::luél-furcemm-mmm"'

Number of nails or anchors lateral

Total bearing resistance of the spiral rope net to foree transmission lateral

Pepanof aheay soessih the nallsanthe op

Sa (kNj = 5.9
Z [kN] = 45.0
Yo [-]= 1.5
Zaw=Zual Yz [KN] = 30.0
ns[-]= 1.0
Zagason = Zuza* 1, [KN] = 300

Se <= Zustvs = HEHIRSE

Shiear laad i the nail at the top a5 @ result of the force (Zod /o)
shear stress in the nall at the top,

Resistance correction value for shear strass

Maximum permissible shear strass

Proof of buaring safety

Created: 06.06.2020 12:11

Voo [kN] = 3.4
Ty IN/MIMY] = Vi 7 A = 9.8
Yul]= 1.4
Taw=F,/ (V3 -y} = 262.4

T2 Ty mleifledt

Version 1.0
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Safety is our nature

Tensile load in the nail at the top a5 a result of the force {Zod /no)
Moment asa rasult of the accentric ac&_;g;tdxa'[zw na)!
Normal strass in the nall at the top

Resistance correction value for cambined stress

Maidmu M:WEZM steass

Rrouf of baaring safety

Frool of shearstresa n thenals a8 rhe bomom

G2 0,= £t

Mo (k)= 19.3
M, [kNm] = 0.0
Qe (NI = N A+ Moo I Wi = 77.8
o, INmm ] = (o, + 30 = 79.6
Y [F1= 1.1

O =1l Y= 454,5

Shear Iad in the nall at the bottom as a result of the force (2ud /nu)

carractivn value for shear stress
Maximum parmissible shear strass
Proaf of bearing safety

Priof af eamuoinedd stress mithenals ai thebattom

V.a (kN] = 2741
T IN/MME] = Vg / Ay, = 78.4
Yo 1= 1.1
Tw=f, /(W3 ) = 262.4

T2 T=

Tensile load in the nail at the bottom as a result of the rmﬁud-f-nu}

-ﬁnmrsmitmﬁé!&'ﬁib;:x_:mytgngfgﬁg% utd £ 1)

Maﬂmumﬁﬂmmyﬁ&tﬂm )

:hmafiokbessng safecy)

Created: 06.06.202012:11

Ny [kN] = 15,7
My [KNm] = 0.3
Ona [INFMNT = Ny / A + Moy 7 Wogea = 2211
0, [N/mm*] = (6 + 3T)*° = 259.5
Y [-1= 1.1
Gaa=F, Y= 454,5

Opg 2 0g =

Version 1.0
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Safety is our nature
SPIDER® ONLINE-TOOL
SPIDER - The Dimensioning Online Tool for the rock protection system SPIDER® for individual rock boulders

Project No.

Project name

Date/Author

Block weight (characteritic value) 6= S
Indlination of the sfiding plane ta horizontal B= 35 degrees
mg_fe-ﬂf-ihe;m:pnwslnum-ﬁuﬁmal: - 9,= 0  degrees
Angle of the. om rastraing to horizantal ; 8, = 80  degrees

i " - 80 %

Latieral Inglidsrice

‘Angleof thelateral vestrant s orizontal related o vertial plane: 5 70 degrees
‘Angle of the resultant, lateral restraint in fine of slope. x= 0 degrees
Rarlos: 20 ' ¢= 0 %

N P¢ NN Zod W Zu¢ TR S

B chatdasctionPs [ <hen dirsctionZed
R -hart sisectionZud [N charl siiding

by

B
o

e

Version 1.0

Created: 06.06.2020 14:16 t
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Safety is our nature

Frictian angle{characteristic value)

Cohestan related area.

Sufety (actons (A geotathnical Sirmfnetars Tndinnlih
Partial safety factor for friction angle
Partial safety factor for cohesian

Partizl safety factor for volume welght

Numbren arnalisaranchars

Ye =

Ye =

%=

Yiwea =

Number of participating nails or anchors lateral

il e
Taking nto accaunt rusting away (nail diameter reduced by 4 mm)
Nail inclination to harizantal

Maimum excenricy o s o2d o e ranseired anto thenal e op /Boctom

Vield strass of the nail
“Cross-saction with / without rusn‘nsamy
Plastic section modulus

Bearing rasistance of thie nail to tensile stress

Bearing resistance of the nall to shear stress.

Created: 06.06.2020 14:16

SPIDER® $3-130

System spike plate P33

Z, [kN/m] =

Zy [kKN] =

Zy; [kN] =

Spiral rope anchor, D= 14.5 mm
Steel wire rope, D =14 mm
Shackles 3/8"

GEWID =25 mm

yes

| [dagrees] =

E[m] =

f, [IN/mm‘]=

A [MM’)=

Woreor [M’]=

Tavea [KN]=

Seess [kN1=

220

45

0.01

500

346

1544

173

100

Version 1.0
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Safety i1s our nature

Resultant stabilizing force P, on dimensioning level

Force in the net covar, to be transmitted ta the top, on dimensioning level

Farce in the net cover, ta be transmitted to the bottom, on dimensioning level
Force in the net cover, to be transmitted laterally, on dimensioning level
Opening angle betweer the forces in the net caver to the top and to the battom
Inclination of the resultant stabilizing force Pd to harizontal

Theoretical frictian angle net - alock (neglecting lateral influence)

| Praal af tieal fores tansmizstan tothe top

Py [kN] = 8.2
Z,,[kN] = 48
Z,,[kN} = 3.8
S [kN] = 1.0
#=0._+ 9, [degrees]= 80.0
w [degrees]= -27.5
c [degrees] = 12.5

Maximum tensile force in the et cover to be transmitted to the top, on dim. level

Bearing resistance of the pial rope nec 10 loca force ransimision longiudinal

on.valué for local force transmission
 Dim.value of the bearing res. of the spiral rope net to local force transmission fonglt.
Number aof pails or anchars at the top

Tora bearin recanceofthe siral rope it orceansmission o the op

Praol of facal force wansission pots. oo’

Zg (kN] = 4.8
Z., [KN] = 60.0
Y (1= 1.5
Zuo=Za /Y [KN] = 40.0
n,= 1.0
Zorawe = Zasa Ny [KN] = 40.0

25 %= Zagia =

Bearing resistance of the spiral rope net ta loc

Resistance correction value for local force transmission:
Ditn. value of the beating res. of the spiral Fope net to local force ransmission longit.

Number of nails or anchors at the bottom

Total bearing resistance of the spiral ope rietta |
Proof of bearing safety

| Proofof ees| facc rransmssun Taerally

Z.[kN] = 38
Za [kN] = 60.0
Y= [ = 1.5
Zors=Zas e [KN] = 40,0
n, = 1.0
Zoyors = Zang* 0, [KN] = 0.0

Zoe %= Zongre =

Maximum tensile force in the net cover to be transmittad laterally on dimenstaning level

é'eamg-_m'a:f.meapira{mpznuam’lucai:ﬁm&mn:crmrsal'

Pirm, value of

bearing rés. of the spiral rope net (o local force transmission transv..

Number of nalls or anchors ateral

Proof of bearing safety

Froot af shear stross by e nallsat o cop

S, [kNT = 1.0
Z.. [kN] = 45.0
Yo [ 15
ZunmZulya [KN) = 30.0
n:fl= 20
Zuyie = Tups 1, [WN] = 60.0
Set=Zana =

Shear load in the nall at the top 35 a result of the force {Zod /no)

Resistance coprection value for shear strass

Maximum permissible shear strass

Proaf of bearing safety

Created: 06.06.2020 1416

V.o [kN] = 0.8
T N/ = Vi / A = 24
Y -] = 4]
T =f,/ (3 = 262.4
T 2 fulagr

Version 1.0



s:'uEG?BRUGG'A\
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Prabt ativaribiiedtstrace vt rally st the'tup

Tensila load in the nail at the top as a result of the force (Zod / no) N, [KN] = 47
Moment as a resultof tha eccentric acting force (Zod / na)’ M., [kNm] = 0.0

Normal stress In the nall 3t th op Gz [N/ = N £ A + Moo / Wotera = 19.0

Combilned strass In the nail at the top 0y [N/mm] = (0,5 +3 )" = 19.4

Resistance carrection value for combined strass- yull= 11
Masimmium permissible ylold stross: Ona=f,/ Y= 4545

Ong2 04 = HEHIEGH

DO
Via [kN] = 36
Ty [N/MM] = Vg £ Ay = 104
Reslstance corraction value or sear sress e »
Maﬂnm-:mmkdﬁi&ﬁwatsm Gt /3y = s

Praof of bearing safety. TW2T= il

Sroafalcaniblited s inithe nalts anihie hattam

Tansile Iead in the nall at the bottom as a result of the force (Zud / nu) No [kN] = 1.3

Mormient as 3 tesult of the eccentric acting force (20d /nu) Moo TkNm] = 0.0

Naormal stress in the nall at the bottom Gias INATI] = Nt £ A+ M/ Wi = 27.1
Gambined sgress In the nall at the battom: 0 IN/MM = (o + 3T = 2.5
Resistance correction value for combined seress Vul-1= 1.1

e RS S Ona=/ Yu= 45455

Proofief beating safety, Oua 0y=

Created: 06.06.2020 14:16 i Version 1.0
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SPIDER® ONLINE-TOOL

SPIDER - The Dimensioning Online Toal for the rock protection system SPIDER® for individual rock boulders

Project No.

Project name

Date/Authar

Black welght (characteristic value) G= 155 kN
Inclination of the sliding plane to horizantal g = 35 degrees
Angle of the top restraint o horizontal 9, = 0 degrees
Angle of the bottom restraint 1o horizantal 9, = 80  degrees
Ratio 2 : 2o n= 80 %

Angle of the |ateral restraint 1o horizontal relatad to vertical plane 5= 70 degrees

Angle of the resultant, |ateral restralnt in line of slope x= 0 degrees
Ratio 5+ Zo z= 20 %
t Bal sy Sd

(=]
93]
P
L3
e
(4
B
=
[
[

T craiidiectionPs [ cbart dirsclionZog
M chat dicaclionZud | chad sliding

04 \

&
o
——— —

Created: 06.06.2020 14:18 / Version 1.0
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Safety is our nature

Friction angle (charactenistic valuel
‘Cehesion (characterlstic value)

Sifety fagtors fon geoterhiiledl parimetersaimd trodid

P = 37 degrees
o= 0 KkN/m?

A= 0 m

Partial safety facear for friciion angfe
Parlalsafety factar for conesian
E‘aﬂial:nfuy:famr.m.wlmwe[jhta

Model uncertainy carrec

Yo = 1 -
Vo= 1 .
v\ 1 ¥

Vincd = 12 -

Numﬁut-ntpnnlelpaﬂhgnkﬂswmﬂinmmnﬁempz

Watar plassurescliis anta thi= biodk:
Water pressiire from behind, perpandicular to the slfding plane

Elippiiedl gystenT

Spiralreps
i mmmnteurmmlmpammmm

Bearing resstance of the spiral e et o focal force transmission longinudinal

Bearing resistance of the spiral rope net to local force transmissian transuersal

Spiral rope anchor (standard).

'quj_nw-aumml mstingfmg(rsail"diame;er ruducedihy.‘_ﬂt-mm]’

Nall inclination to harizantl

Yield stress of the nall

Crass-section With / without rusting away
Plastic section modulus.
Bearing resistance of the nail to tansile stress

Bearing resistance af the nail to shear stress

Created: 06.06.2020 14:18

SPIDER® S3-130

System spike plate P33

2. [kN/m] = 220
Za [kN] = 60
Zi [kN] = 45
Spiral rope anchor, D= 14.5 mm

Steel wire rope, D = 14 mim

Shackles 3/8"

GEWID =25 mm

yes

 [degrees] = 10
g[m] = 0.01
f, [IN/mmil= 500
Agun [mm]= 346
Wi [MM’]= 1544
Taren [KNI= 173

Stees [KNI= 100

Version 1.0



| Calenibaredd valilis

Resulant stabilzng force P, on dimensloning leve

Force in the net cover, to be transmitead to the top, on dimensioning leval
Farcein the net cover, Lo be transmitted to the bottam, on dimensioning level

Farce in the net cauer, to be transmitted laterally, on dimensioning level

Opening angle betweer
Inclination oi.the.resunammhmﬁng'_fmn"ﬁm‘h'oﬁmal

Theosstical fricdion angle neg=Bloch (hegieating Jsters) influancel

Proafiof iorah fara [rnsmizsian.to the top

the forcesin the net caver to the top and to the battom

gEPBRUGG'A\

Safety is our nature

Py [kN]1 = 121

Z,, [kN] = 71
Z, [kN]= 57
54 [kN] = 14
B =18, +9, (degrees]= 80.0
w [degrees]= -27.5

s [degrees] = 12.5

Maximum tensile. mam.ma.alg:awm'be.mmmm-&m-mg, on dim. Iwe{

 Bearing resistance of the spiral rope net to lgcal force

Number of nails or anchors at the top

 Reslstance correction value for local force tr:

DI value of the bearing res. of the spiral rape net to local force transmission longjc

Prooiur lodul fores crangmibblon Javocally

Dim, vl of the bearing es.of th.spiral rope i o local force ransemision lang

Zea [kN] = 7.1
Z,, [kN] = 60,0
Y [-1= 1.5
Zao=Za /Yo [KN] = 40.0
n,= 1.0
Zavaus = Zusa " Mg [KN] = 40.0

2y <= Lnawn =

Z, [kN] = 57
Za [KN] = 60.0
Ya [-1= 1.5
Zue=Zu /e [kN] = 40.0
n,= 1.0
Zurae = Zuna* 1y [kN] = 40.0

Z0a <= Zunaios = falfitledt

Masimum tenslle force i the et cover to et

Bear(ng reslstance of the spiral rope nat ta local force transmission transversal,

Resistance correction value for local force transmission

| Dimu value of the bearing res. of the spiral rope net 10 Jocalfores transmissian transv,

Nmber o mals of anchors faeral

Total bearing resisiance of the spiral rope net ta force transmissian fateral

Proof of hearing safety.

Praabaf shual sires i niilsat thie i

Sq [kNJ = 1.4
Z[kN] = 45.0
Yoo [] = 1.5
Zas=ZuslYan [KN] = 30.0
ng[-]= 2.0
Zazion = Zaaa " Ns [KN] = 60.0

Sa €= Zaygm = flfilledt

shear load In the nall at the top s a result of the force (Zod / ne)
Shear stress in the nafl'ht.the-mq:u.

“Maximum permissible shear stress

Proof of bearing safety.

Created: 06,06.2020 14:18

Vg [kN] = 12
T [IN/MM*] = Vi / A = 3.6
Yal)= i
Tu=f, /(3 -y) = 262.4

T2 T sualviffacit

Version 1.0
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Fraltiaf eaniblired strikes i) e f

SaUiie oD

Tensil load in the nail at the top a5 a result of the force (Zod /nol Mty = 70
Moment as a rasult of the eccentric acting force (20d /o) M. [kNm] = 0.0
Gun (NFBY] = Ny d Ay # M S Wi = 281

Combined stress in the nail a the top ' ouINIMM] = (0, + 3L = 2838
Resistance carrectian value for combined stress: Vull= 1.1
| o =1, 1= 4515
D20y = thilfifedt

Vo [kN] = 53
' T, I/ = Vi / A, = 15.4
[ Yo [[1= 1.1
Ts=f,/ (VI Y= 2624
Ty 2Ty = HERIES

N [KN] =

Mg [KNM] = 0.1
O [N/MM] = Nog 7 A + Moa / Wigea = 40.1
G, [N/mm?] = (0 + 3TY)° = 48.1
Yul-1= 1.1
Tes =,/ Yu= 454,5

Oy 2 4=

Created: 06.06.2020 14:18 ! Version 1.0
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SPIDER® ONLINE-TOOL

SPIDER - The Dimensioning Online Tool for the rock protection system SPIDER® for individual rock boulders

Project No.

Project name

Date/Author

Welght Sebrneiry

Block weight (characteristic value) o= e
Inclination of th e.silmng_ plane to harizontal g = 35  degrees
Angle of the top rastraint t herizental 9, = 0  degrees
_Angle of the bottom restraint to horizontal 9, = 80  degrees
|Ratio 2u: Za: n= 80 %

Laleral e |

Angle of the lateral restraint to horizontal related to vertical plane 5= 70 degrees
Angle of the resultant, laters| restraint in line of slope x= 0 degrees
Ratlo § 2 Za: = 20 %

R chavidiectionPe [ chart dirsctionZod
R it GirectionZud JEENE chart siding
18
98

68 ) g

a2 e

G 55 9 .5 ig

Created: 06.06.2020 14:19 ] Version 1.0
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Safety is our nature

Friction angle (characteristic value)

Cohesion (charactaristic valte)

Salety factop for Reptagbiiical pormmetacs-and model
part)safery facoror rison angie

Pattahsafety factarfor cotiesian

Partial safety factor for volume weight

Madal uncertainty carrection valise.

MUmTGE el o =0

Number of participating nalls or anchors at the top
Nuldiiet-.uﬁ'hatﬁ&jiaﬂngjﬂélﬁmamﬁ&s‘atalzﬁm|u

s oo

Eatitiaxe

Yooa =

n.=

Nu=

N =

degrees

Coafiicient of horizontal acceloration due to earthquake:

'éﬁeﬁlﬁmr&-w acceleration dus to earthquake'

ity i tdng anio g bise

Water pressure from bizhind, perpendicular to the sliding plane

'-.".ﬁamprmum:frmnal?p\gﬁ_parilﬁtqim'eﬂumgplgpfe"

Tt slsreny

- Bearing resistance of the spiral rope net ta Jocal force transmission t
--.éplréf:qpe‘-m:iiur'_ﬁnﬁar&}

ﬁkirgtmnatcuunr rusting away (n3ll diameter reduced by 4 mmj
Nailinclin

G S
Max
Yiald strass of the nail
Cross-section with / without rusting away
“Plastic sectian moduliis

“Bearlng resistance af the nall o tensile stress

| Bearing resistance of the nail o shear stress

Created: 06.06.2020 14:19

ricity of thit load to e transferred onto the nall at the top / battom

SPIDER® $3-130

System spike plate P33

Z, [kN/m] =

Za [kN] =

Zs [kN] =

Spiral rope anchor, D = 14.5 mm
Steel wire rope, D =14 mm
Shackles 3/3"

GEWI D =25 mm

yes

) [degrees] =

§(m] =

£, [IN/mm?]=

A, [T

Wapie [M]=

Teees [kNI=

Sves [KN]=

220

a
(=1

0.01

500

346

1544

173

100

Version 1.0
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Lalivtated wlkies:

wrmﬂm forca P on d!mnsianlng'lm-

Forea In the net cover, to be transmittad ta the tap, on dimensioning level

Force in the net cover, to be transmitted ta the biotiom, on dimen

Farce i the net cover, ta he transmitced {aterally, on dlimnsinnln_g".lnwl

Gpening angle between the forces in the net cover to the tog and to the bottom

Inclination of thee resuftant stabilizing force P

Marimum tensile force In the net cover to be trans

-ﬁéaﬁng:néifmnméf ﬁu‘sﬂinalzmpe.nerm Iﬁcal:ﬁm:u'anmi'sﬁnn-jﬁqgfhdlria'l"

Resitance carrectan valus forfocaforce wansmission.

Number of nails ar anchars at the top -

:ﬁui.mﬂq&.wmcwmq:;p!ﬂ'mg‘g'.nqm'fﬁme:uansmissiun'm the top

Proal afleoal farde tansnibsing ot Lotom

Proaf of local farce transmission to the bottom

Resistance correction value for local force transmission

Dimn, value of r.hebmhg. ru.ur the spiral rope net to logal farce transmission longit.

A D A At e o

Proal df ol fores tmndmisalon lpreally

Bearing resistance of the spiral rope net ta lacal force transmission transversal

Resistance correction value for loca forca transmisslon:

Dim, value af the bearing res. of the spital rope nat o local force transmission transy.

Number of nails or anchors lateral

Total bearing resistance af the spiral rope net o force transmission lateral

Prootof bearing safey

\Frent ol shipal piress i the ks aptha top

“Shear load in the nall at the l’op?ag'a-mnﬂr:of..tl'.le.faru_(ludinolj

‘Shear stress in the nall

'-ﬁaﬁmum-pemisslhdeshearswss.

Proof of Bearing safety

Created: 06.06.2020 14:19

‘Besring esisance o the spial ope et ol force ansission ogudinal

Py [kN] = 16.3
Z.4 (kN1 = 9.5
Z, [kN] = 7.6
S4[kN] = 1.9
D=9+ 0, [degrees]= 80.0
w [degrees]= -27.5

@ [degrees] = 12.5

Zoa [kN] = 9.5
Z5 [kN] = 60.0
Y [ = 1.5
Zawo=Zn:¥m [KN] = 40,0

n,= 1.0

Zarews = Zina " Ng [KN] = 40.0

7N 7\ = fultilled:

2. [kN]1= 7.6
Zq [kN) = 60.0

Y= [-1= 1.5

Zeiw=Zutyn [KN] = 40.0

n,= 1.0
Zaiaiw = Zowa * Ny [KN] = 40.0

Zos <= Zovgimn = fléladl

Ss [kN}= 1.9
22 [kN] = 45.0
Ya []= 1.5
Znoa=Znlym [KN] = 30.0
ns[]= 2.0
Zassn = Znaa* N [kN] = 60.0

Su <= Zupe = Rl el

V. [kN] = 1.7
To (NN = Vi / Ay = 4.8
yu 1= 1.1

Ta=f,/(V3- )= 2624

T2V
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Fraal of cottihifibtr <trawe i Wi n ol b 1ha ton

Tensile load in the nail at the top as a résult of the force (Zod / no) N, [kiv) = 9.4
'Mm.t.rit-'_as:a-mshﬁof-.ﬂw:«:ww:acﬂﬂg-_mméad /na) M. [kNm] = 0.0
Normal stress In the nall at the top One INFMIANT] = N / A + Moo / Wisrag = 37.8
Comblned stress In the nall at the top. ; (o INimm] = (o' # 3 = 38.7
Resistance carrection valua for combined-stress: Yull= 11
Maximuna_'pamﬂssﬂﬂtg:hwzwm [ AV 454.5
Proaf of On2 0=

Proof af shegrstress iy (e matls it the: Domam

Ve [kN] = 7.2

T IN/MIM®) = Vg / A, = 20.7

Y ll= 1.1
Mmﬁﬁuﬁi:ﬁﬁhiﬁﬁl'e&hmsﬁ!s&: Ty =/ (3 y)= 262.4
Prnul‘afhonnnss.afely T2 Ty =

Biriaraf combinedt shvsa mithe tallsarhe batldi

Tensile load in the nail at the botcom a5 a result of the force (Zud / nu) . Ny [kN] = 26
Moment asa result of the accentric imgrommmyl . M [KNM] = o
s [N/MIN] = Ny / Aveq + Moy / Wopeey = 53.9
o, [N/mm’] = (0, + 3TiY° = 64.8
Reslstance correction valua for combined stress Vol = 11
mmumpamissmkywdwus Ona = F, /Y= 454,5

Proaf of bearir

g safety G2 0y=

Created: 06.06.2020 14:19 f Version 1.0
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