
LECTURE PLAN 2018-2022 
BATCH 

 
KARPAGAM ACADEMY OF HIGHER EDUCATION 

 (Deemed to be University, Established Under Section 3 of UGC Act, 1956) 
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LECTURER   : Dr.M. Natarajan 

SEMESTER   : IV (2019-2020) EVEN  

NUMBER OF CREDITS  : 3 

COURSE TYPE   : Regular Course 

 

S.No Hours Topics to be Covered Text Book Page No. 

UNIT I- General Geology 

1.  1 Geology in Civil Engineering – Branches of 

geology 
T1 5 

2.  1 Earth Structures and composition T1 8 

3.  1 Earth processes – Weathering T1 15 

4.  1 Work of rivers T1 32 

5.  1 wind and sea and their engineering importance T1 35 

6.  1 Seismic activity T1 85 

7.  1 Seismo-tectonics of Indian plates T1 55 

8.  1 seismic zones of India T1 57 

9.  1 Ground water T1 69 

Total 09 hours 

UNIT II- Mineralogy 

10.  1 Elementary knowledge on symmetry elements of 

important crystallographic systems 

T1 73 

11.  1 physical properties of minerals T1 82 

12.  1 study of the following rock forming minerals T1 93 

13.  1 Quartz family. Feldpar family, Augite, Hornblende, 

Biotite, Muscovite, Calcite 

T1 99 

14.  1 Garnet – properties, behaviour and engineering 

significance of clay minerals 

T1 104 

15.  1 Fundamentals of process of formation of ore 

minerals 

T1 108 

16.  1 Coal and petroleum T1 112 

17.  1 Coal and petroleum T1 117 

18.  1 Their origin and occurrence in India. 

 

T1 130 

Total 09 hours 

UNIT III- Petrology 

19.  1 Classification of rocks T1 158 

20.  
1 

distinction between igneous, sedimentary and 

metamorphic rocks 

T1 
160 

21.  1 Description, occurrence, engineering properties T1 178 

22.  1 distribution of following rocks. Igneous rocks T1 183 

23.  1 Granite, Syenite, Diorite, Gabbro, Pegmatite T1 154 

24.  1 Dolerite and Basalt Sedimentary rocks sandstone T1 160 

25.  1 Limestone, shale conglo, T1 172 

26.  1 Metamorphic rocks. Quartizite, Marble T1 167 

27.  1 Slate, Phyllite, Gniess and Schist. T1 183 

Total 09 hours 
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UNIT IV- IV Structural Geology And Geophysical Method 

28.  1 Attitude of beds T1 154 

29.  1 Outcrops T1 213 

30.  1 Introduction to Geological maps T1 184 

31.  1 study of structures T1 224 

32.  1 Folds, faults  T1 243 

33.  1 Joints T1 167 

34.  1 Seismic and Electrical methods for Civil 

Engineering investigations 

T1 276 

35.  1 Seismic and Electrical methods for Civil 

Engineering investigations 

T1 288 

36.  1 Geophysical investigation T1 298 

Total 09 hours 

UNIT V- Investigations In Civil Engineering 

37.  1 Remote sensing techniques T1 432 

38.  1 Study of air photos and satellite images T1 463 

39.  1 Interpretation for Civil Engineering projects T1 466 

40.  1 Geological conditions necessary for construction of 

Dams, 

T1 
478 

41.  1 Tunnels, Buildings T1 466 

42.  1 Road cuttings T1 474 

43.  1 Landslides – Causes and preventions. T1 476 

44.  1 Sea erosion T1 487 

45.  1 coastal protection T1 490 

Total 09 hours 

Total  45 hours 

 

TEXT BOOKS: 

1. Engineering and General Geology, Parbin Singh, 8th Edition (2010), S K 

Kataria& Sons. 

2. Text Book of Engineering Geology, N. Chenna Kesavulu, 2ndEdition (2009), 

Macmillan Publishers India. 

3. Geology for Geotechnical Engineers, J.C. Harvey, Cambridge University 

Press(1982). 
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KARPAGAM ACADEMY OF HIGHER EDUCATION 

(Deemed to be University) 

 (Established Under Section 3 of UGC Act 1956) 

Coimbatore- 641 021 

(For the candidates admitted from 2017 onwards) 

DEPARTMENT OF CIVIL ENGINEERING 

 

SUBJECT CODE: 18BECE403                                                                 SUBJECT: ENGINEERING GEOLOGY 

SEMESTER: IV                                                                                         CLASS:  II  Civil Engineering     L T P C = 3 0 0 3 

 

Course Outcomes: 

 Identify the main and most common igneous, sedimentary and metamorphic rocks 

encountered by foundations and construction. 

 To identify and define the main morphological and geological characteristics as shown on 

maps, 

 Analyze geological parameters important in geotechnical studies. 

 To establish and describe topographical and geological sections, 

 Identify potential geological hazards and various structures and ways of preventing and 

dealing with them 

 

UNIT I General Geology: Geology in Civil Engineering – Branches of geology – Earth 

Structures and composition –Earth processes – Weathering – Work of rivers, wind and sea and 

their engineering importance – Seismic activity-Seismo-tectonics of Indian plates, seismic zones 

of India-Ground water. 

   

UNIT II Mineralogy: Elementary knowledge on symmetry elements of important 

crystallographic systems – physical properties of minerals – study of the following rock forming 
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minerals – Quartz family. Feldpar family, Augite, Hornblende, Biotite, Muscovite, Calcite, 

Garnet – properties, behaviour and engineering significance of clay minerals – Fundamentals of 

process of formation of ore minerals – Coal and petroleum – Their origin and occurrence in 

India. 

 

UNIT III Petrology: Classification of rocks – distinction between igneous, sedimentary and 

metamorphic rocks. Description, occurrence, engineering properties and distribution of following 

rocks. Igneous rocks – Granite, Syenite, Diorite, Gabbro, Pegmatite, Dolerite and Basalt 

Sedimentary rocks sandstone, Limestone, shale conglo, Metamorphic rocks. Quartizite, Marble, 

Slate, Phyllite, Gniess and Schist. 

 

UNIT IV Structural Geology And Geophysical Method: Attitude of beds – Outcrops – 

Introduction to Geological maps – study of structures – Folds, faults and joints – Seismic and 

Electrical methods for Civil Engineering investigations- Geophysical investigation  

 

UNIT V Investigations In Civil Engineering : Remote sensing techniques – Study of air 

photos and satellite images – Interpretation for Civil Engineering projects – Geological 

conditions necessary for construction of Dams, Tunnels, Buildings, Road cuttings, Landslides – 

Causes and preventions. Sea erosion and coastal protection. 

 

Text/Reference Books: 

1. Engineering and General Geology, Parbin Singh, 8th Edition (2010), S K Kataria& 

Sons. 

2. Text Book of Engineering Geology, N. ChennaKesavulu, 2ndEdition (2009), 

Macmillan PublishersIndia. 

3. Geology for Geotechnical Engineers, J.C.Harvey, Cambridge University 

Press(1982). 
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N.S o Na em  fo  t eh  ucaF lty tangiseD ion gelloC e  
 

1 vleS.S a araS nya tnatsissA  orP f osse r EXF C  
 

2 annaK U.S.rD n                orP f osse r DAEH/  DACS TEC  
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5 ihtkaS ibihS M.G ya tnatsissA  orP f osse r ETMS  C  
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036EC 1 IGNE N IREE NG GE GOLO Y L T P C 

3 0 0 3  

TINU  I ISYHP C LA  GE LO O YG  9  
oloeG gy in livic  en nig e gnire  – arb n sehc  of eg o ol gy – rts u utc er  o  f rae th dna  sti   

co noitisopm  – ew a reht i gn  of skcor  – elacs  o  f gnirehtaew  – slios  - al ndf smro  na d  
sessecorp  a etaicoss d wi ht  ,revir  wi ,dn  org und retaw  dna  sea – veler an ec  ot  livic   
nireenigne g. etalP  te tc o scin  – traE h ekauq s – S ie s cim  noz es ni  nI d ai  .  

 
U TIN  II  RENIM O GOL Y 9  
Ph lacisy  pr eitrepo s of mi slaren  – ztrauQ  g or u ,p  apsdleF r ,puorg  P ry o enex  -  
hyp nehtsre e dna  ua g ti e, A bihpm o el  – oh r lbn e ,edn  aciM  – csum o etiv  dna  etitoib  ,  

,eticlaC  Gypsum a dn  Clay arenim ls.  
 

TINU  II I ORTEP L GO Y 9  
issalC f noitaci  of cor sk , itcnitsid on ewteb en Ig ,suoen  eS di atnem ry and teM a om r cihp   

kcor s. gnE i gnireen  rp o seitrep  of skcor . De rcs i ,noitp  ucco r ,ecner  engi gnireen   
,seitreporp  birtsid u noit  dna  sesu  of etinarG , D ,etirelo  saB a ,tl  aS n tsd o ,en  Li sem t ,eno   

,etiretaL  Sh ,ela  auQ r zt i ,et  M ,elbra  ,etalS  G ien ss dna  hcS i ts .  
 

TINU  IV TS R TCU U LAR  GE OLO GY AND OEG P ISYH C LA  HTEM ODS 9  
lacigoloeG  spam  – itta t edu  o  f ,sdeb  uts dy of serutcurts  – f ,sdlo  f stlua  dna  stnioj  –  

ecnaveler  ot  c livi  ne gin gniree . poeG h acisy l sdohtem  – S ie s cim  a dn  el lacirtce   
em t sdoh  f ro  sbus urf eca  tagitsevni i sno  .  

 
TINU  V PA P CIL A NOIT  OF EG O GOL I LAC  NI V TSE I TAG I SNO  9  

Re etom  es n gnis  f ro  ic v li  reenigne i gn  ilppa c ta i ;sno  loeG o lacig  co tidn i sno  ssecen ary  
f ro  ngised  dna  noc s urt c noit  of Da ,sm  seR e ovr i ,sr  lennuT s, dna  R dao  c sgnittu  -  
Hydr oego l lacigo  in sev t snoitagi  and inim ng - C latsao  etorp c noit  ts r cu t seru .  

tagitsevnI i no  of sdnaL l ,sedi  c esua s dna  mi git a noit  .  
 

:LATOT  54  PE OIR DS  

 
TE TX  B KOO S:  
1. hgraV e ,es  P. ,.C  nE g gnireeni  Ge olo gy f ro  C livi  ignE n gniree  tnerP i ec  llaH  of dnI ia  

gninraeL  Pri etav  Li im t ,de  weN  De ,ihl  02 12  .  
2. takneV  deR dy. D. E gnireenign  oloeG gy, V saki  lbuP i gnihs  esuoH  tvP . ,tL  20 01  .  
3. elahkoG  VK GK, selpicnirP"  of gnireenignE  loeG og ,"y  B .S.  itacilbuP o sn ,  

yH d dabare  1102 .  
4. nnehC a aseK v ulu  N. btxeT" o ko  of nignE e gnire  oeG log ,"y  aM c nallim  idnI a dtL .,  

9002  .  
5. nibraP  hgniS . A T" e tx  koob  of enignE e nir g dna  areneG l oloeG gy", nostaK   

nihsilbup g esuoh , duL h anai  002  9  
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ELBAT  FO  CO TN E TN S  

 
 

N.S O TNOC E TN S EGAP  NO  

 
a MIA  NA D JBO E ITC VE FO  HT E BUS J CE T 4  

 
b LIATED ED SEL S NO  ALP N 5  

 
c TINU  I- P ISYH C LA  G YGOLOE / RAP T A 7  

 
d RAP T-B 01   

 
e TINU  II  P ORTE LOG TRAP/Y  A 44   

 
f RAP T-B 74   

 
g TINU  III  M RENI OLO AP/YG RT A 26   

 
h RAP T-B 66   

 
TINU  I  V  

i CURTS T LARU  EG O YGOL  & OEG P SYH I LAC  48   

OHTEM D /S  PA TR   A  
 

j RAP T-B 68   
 

TINU  V  

k ILPPA C OITA NS FO  HPOEG Y ACIS L 01 3  

ITSEVNI G OITA N /S  P TRA  A  
 

l RAP T-B 01 5  
 

TSUDNI R LAI  / ARP C LACIT  C ENNO C VIT I YT  FO  T EH   
m 21 9  

EJBUS CT  
 

n REVINU S YTI  Q EU S NOIT  PA REP S 31 0  
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IA M  

ehT  neduts ts comp itel ng siht  uoc r es   

 iW ll eb  lba e ot  dnu e sr t dna  eht  i ecnatropm  of lacigoloeg  elwonk d eg  s hcu  sa   

,htrae  htrae q ,ekau  volc ina sm dna  t eh  itca on of suoirav  ge lacigolo  ga e seicn .  

 iW ll ezilaer  t eh  imp ro t ecna  of siht  lwonk e gd e ni  stcejorp  hcus  sa  dams,  

,slennut  rb i ,segd  ro sda , ia tropr  dna  robrah   

 naC  soohc e eht  typ se  fo  f snoitadnuo  dna  o eht r detaler  epsa c st .  
 
 

CEJBO T :SEVI  

 oT  niag  Ge lacigolo  kn egdelwo  of htraE  and its co nopm e stn .  

 oT  i trapm  t eh  i pm o atr n ec  of eht  mi olaren gy of eht  skcor .  

 oT  onk w eht  i atropm n ec  of eht  ortep ol gy of skcor  na d utcurts r la  comp neno ts  

of skcor .  

 oT  ppa ly t sih  nk o lw e egd  ni  orp j stce  us ch as da ,sm  tu ,slenn  dirb g ,se  sdaor ,  

tropria  dna  robrah  as w lle  sa  ot  hc o eso  typ se  o  f f snoitadnuo .  
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IATED L DE  L SSE NO  ALP N  

oN   fo  

ruoH s  

TINU  I P SYH I LAC  LOEG OGY  

ygoloeG  ni  liviC  gnireenignE   

sehcnarB  fo  oloeg gy  

erutcurtS  o  f htrae  and it  s  
co tisopm ion  

eW a gnireht  of ,skcor  s elac  o  f  
ew gnirehta   

slioS  - al ndf smro  dna  p sessecor   
detaicossa  htiw  vir e ,r  ,dniw   
tawdnuorg er dna  es a, r ecnavele  ot   

livic  nigne e nire g  
etalP  otcet n ,sci  raE th q sekau   

ieS, s cim  zo sen  ni  I idn a  
TINU  – II : IM N RE O GOL Y  

Ph lacisy  seitreporp  of larenim s  

ztrauQ  ,puorg  apsdleF r uorg p  
 

,enexoryP  h tsrepy h ene  dna  tigua e  

lobihpmA e, roh n nelb d ,e  ciM a  

 
etivocsuM  dna  ib o ,etit  ,eticlaC   

muspyG  dna  alC y slarenim .  
TINU  – I II  : PE RT O GOL Y  

noitacifissalC  of skcor   

itcnitsiD on ewteb en ig ,suoen   
atnemides ry na d matem o cihpr   

kcor s. cseD r noitpi  co c ecnerru ,  
gnireenigne  treporp i se  dna   
noitubirtsid  of f iwollo ng or kc s  

suoengI  or c :sk  rG a etin , etireloD   
dna   tlasaB  

atnemideS ry skcor  as n ,enotsd   
 
 
 

Li enotsem , hs ale  
, dna  tiretaL e 

ooB k  

oN .  
 
 

T,4T  5  

T,4T  5  

T,4T  5  
 

T,4T  5  
 

T,4T  5  
 
 
 

T,4T  5  

 
 

T,4T  5  

T,4T  5  
 

T,4T  5  

T,4T  5  

 
T,4T  5  

 
 
 

T,4T  5  

T,4T  5  
 
 
 
 

T,4T  5  
 

T,4T  5  
 
 

T,4T  5  
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Sl.  

oN .  
EEW K cipoT s  

1 

1 
 
1 
 
1 
 
 
4  
 
 
2  

 
 
1 

2  

2  
 
2  
 
2  

 
 
1 

 
 
2  

 
 
2  

 
1 

 
1 

1 

2  
 
3 
 
4  
 
 
5  
 
 
6  

WE KE  I  
 
 
 
 
 

KEEW   

II   

7  

8  

9  
 
01   

 
11  

KEEW   

 III  

21   

 
 
31   

KEEW   

VI   
41   

 
51   

 
16 KEEW   

Li enotsem , hs ale  
, dna  tiretaL e  

atnemideS ry skcor  as n ,enotsd   
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cipoT s  
 

teM a prom h ci  kcor s. Q ,etiztrau   
,elbraM  lS a ,et  inG e ss  a dn  tsihcS .  

TINU  – IV : ST UR C LARUT  OEG L YGO  DNA  GE HPO Y CIS AL  

HTEM ODS  

edutittA  of sdeb  , tuO c ,spor   
noitcudortnI  ot  Ge golo i lac  pam s  

utS dy of erutcurts s, oF l ,sd  f stlua   
dna  stnioj  , riehT  b rae i gn  no   

gnireenigne  rtsnoc u itc no   
utS dy of erutcurts s , Fo ,sdl  f stlua   
dna  stnioj . riehT  be ira ng no   

gnireenigne  rtsnoc u itc no   
ieS s cim  and irtcelE c la  em t sdoh  f ro   

liviC  gnE i ireen ng i vn e noitagits  s  
TINU -V : PPA L CI A NOIT  OF EG O GOL I LAC  NI V TSE I TAG I NO S  

 
gnireenigne   snoitacilppa  

lacigoloeG  oc n noitid s assecen r  y  
f ro  rtsnoc u oitc n of ,smaD   

,sriovreseR  lennuT s, a dn  R ao d  
gnittuc s  

Hyd oegor l lacigo  in sev t snoitagi   
dna  m  gnini  

latsaoC  rp o oitcet n rts u erutc s  

dnaL  edils  s ` suaC es a  dn  
im t oitagi n  

 
latoT  Ho :sru  5  0  

TE TX  B KOO S:  
1. hgraV e ,es  P. ,.C  nE g gnireeni  Ge olo gy f ro  C livi  ignE n gniree  tnerP i ec  llaH  of dnI ia  

gninraeL  Pr etavi  Li im t ,de  weN  De ,ihl  02 12  .  
2. takneV  deR dy. D. E gnireenign  oloeG gy, V saki  lbuP i gnihs  esuoH  tvP . ,tL  20 01  .  
3. elahkoG  VK GK, selpicnirP"  of gnireenignE  loeG og ,"y  B .S.  itacilbuP o sn ,  

yH d dabare  1102 .  
4. nnehC a aseK v ulu  N. btxeT" o ko  of nignE e gnire  oeG log ,"y  aM c nallim  idnI a dtL .,  

9002  .  
5. nibraP  hgniS . A T" e tx  koob  of enignE e nir g dna  areneG l oloeG gy", nostaK   

nihsilbup g esuoh , duL h anai  002  9  
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Sl.  
EEW K  

oN .  

V  71   

2 T,4T 5  

 
2 T,4T 5  
 
 
3 T,4T 5  

 
3 T,4T 5  

81   

 
91   

 
 
02   

 
12  

KEEW   

IV   

T,4T 5  
 
 

T,4T 5  
 
 

T,4T 5  
 

T,4T 5  

T,4T 5  

1 
 
 
4  
 
 
1 
 
1 
 
2  

etomeR  gnisnes  rof  ci iv l 22   
 
 
32   

 
 
42   

 
52   

 
62   

KEEW   

 IIV  

 
 
 

KEEW   

IIIV   

oN  fo  ooB k  

uoH rs oN .  

2 T,4T 5  

CE8392 -EG  www.Learnengineering.in

 www.Learnengineering.in

 w
ww.L

ea
rn

en
gin

ee
rin

g.i
n

http:// www.Learnengineering.in


TINU -  I  

TRAP  A  

1. AHW T SI  AN AQ REFIU  A DN  M TNE I NO  STI  PYT E M(?S A /Y  ENUJ  1102 )  

• iuqA f re  si  ed f eni d as eht  etaw r-b ae r gni  fo mr a noit  cihw h is op r suo  na d  

ep r elbaem  en hguo  to s ppu ly eda q etau  uq a itn ty of retaw  to sllew  .  
 

SEPYT  FO  AQ FIU ER  

• nocnU f deni  iuqa fer  

• noC f deni  iuqa fer  

• Se im - noc f deni  ro  L ae ky a iuq fer  

• dehcreP  qa uifer  
 
2. AHW T ERA  EHT  HTEM O SD  FO  IW ND ORE S OI ?N ( VON / CED  02 13)  

• eD f noital   

• oisarbA n  

• oitirttA n  
 
3. IRW TE HT E YT P SE  FO  W EVA S DNA  ERRUC N ?ST  ( VON / CED  02 13)  

Ty sep  fo  w seva   

• otallicsO ry evaw s  

• otalsnarT ry evaw s  
 
Ty fo sep  nerruc ts  

• larottiL  ruc r tne s  

• piR  nerruc ts  

• gnoL  rohs e tnerruc s  
 
4. EMAN  A FEW SE ADNOC RY TE TC O CIN  LP A ET S.( VON / CED  02 14)  

radnoceS y notcet ic pl eta s  

• ehT  aibarA n talp e  

• ehT  aczaN  pl ta e  

• ehT  biraC b nae  talp e  

• ehT  aitocS  talp e  

• ehT  llihP i enip  alp te  
7 
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5. AHW T SI  M NAE T YB  ES I CIMS  NOZ E? /YAM(  J ENU  2 610 )  

• nI  si  na  ra ae  ihw ch ref sre  ot  eht  f neuqer cy , t epy  a dn  ezis  of ekauqhtrae s  

decneirepxe  revo  a ep ir do  of emit  si  ot  eb  na dem  sa  na  eS si cim  Z no e  

6. AHW T ERA  AB R SNAHC  DNA  S DNA  ?SENUD  VON( / CED  4102 )  

• ehT  snahcrab  era  serc c tne  ro  lah f noom  ahs p de  senud  of elbairav  zis .e  iehT  r  

’snroh‘  tniop  in eht  d drawnwo  erid c .noit  riehT  thgieh  may av ry f mor  15- 002  mts  .  

dnA  wi htd  from a f we  to 0001 s tem e .r  hT ey vah e a ltneg e iw n drawd  s pol e na d  

repeets  weel a dr  pols e.  

• dnaS  nud es era  w neh e rev  eht  ev l ico ty of iw nd si  tserra ed eud  to ht e cneserp e  

of a reirrab  gnola  sti  p ,hta  eht  dnas  rap t selci  deirrac  by eht  wi dn  wi ll  eb  etisoped d  

,ereht  f mro i gn  nas d du .sen  
 
7. AHW T SI  M NAE  YB  AW T RE  T LBA E? /VON( D CE  20 41 )  

• ehT  ped th to ppu er us rf eca  of enoz  of tarutas i no  in f eer  nuorg d taw er si  c la le  d  

retaw  .elbat  nI  rehto  ,sdrow  a citats  level  fo  retaw  ni  sllew  gnitartenep  eht  enoz  of  

noitarutas  is dellac  aw t re  lbat e  
 
8. E PX L NIA  T EH  T MRE  E OFX LIA IT O ?N  ( VON / CED  2 410 )- GER  02 31   

• xE f noitailo  si  the rp o ssec  of ph acisy l aew t gnireh  in cihw h eht  r kco  ssam ,  

niogrednu g taew h nire g lliw  be ileep ng off otni  necnoc t cir  hs e sll  and tilps  pu  ni to  

laye ,sr  eud  to eht  ni lf ecneu  of te erutarepm  snoitairav  in cossa iation htiw  hc e acim l  

nirehtaew g.  

• ehT  nehp ome non  of gnileep  off la rey  from t eh  skcor  rednu  t eh  ni fl ecneu  of  

eht r lam  si  c della  sa  t eh  et rm xE f oitailo n  

9. ENIFED  W .GNIREHTAE ( UJ/YAM NE 02 11)  
 

eW a ,gnireht  si  a rutan al ssecorp  of in- utis  me lacinahc  tnisid e noitarg  an ro/d  hc e acim  l  

ced o isopm t noi  of eht  r skco  of eht  tsurc  of ht e htraE  by ec r niat  ph sy i lac  na d hc e cim al  

seicnega  of eht  atmosp .ereh  

10. W TAH  IS HT E CO OITISOPM N NA D AN T ERU  FO  HT E ENNI R AND 
OUT RE  ROC E FO  THE N( HTRAE O D/V EC 02 12)  

tI  si  t eh  ht i dr  and ht e in en r tsom  utcurts r la  hs ell of eht  trae h as lcnoc su evi ly rp o dev  by  

eht  ies s cim  edive n ec . tI  strats  ta  a htped  of 0092  km woleb  eht  rus f eca  dna  netxe ds  
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thgir  up ot  t eh  nec ter of eht  htrae , ta  a de htp  of 0736  km. hT e iuqil d ekil  c  ero  

nidnetxe g f mor  a depth of 0092  km to ba out 084 0 km si  of net  et mr de  sa  retuo  c ero .  

ehT  renni  eroc  - itrats ng f mor  84 00  km dna  e gnidnetx  pu  ot  36 70 km si  of wonknu n  

erutan  tub  ed f etini ly of dilos  retcarahc  dna  htiw  itreporp es ser emb gnil  ot  a llatem ic  

ydob . droccA i gn  ot  a ediw ly f derova  ,weiv  t eh  eroc  may be dam e pu  of nori   dna  

,lekcin  lla oyed ni  mos e ey t nknu o nw  am n en r.  

11. RCSED I EB  LFEIRB Y , T EH  AL Y SRE  FO  EHT  IN RET I RO  FO  EHT  
E HTRA (. MAY ENUJ/  20 21 )  

ehT  la srey  o  f eht  ni t re i ro  of eht  traE h i  s  

• ehT  surC  t  

• ehT  ltnaM e  

• ehT  roC e  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12. TAHW  SI  PS H DIORE AL W (?GNIREHTAE MA /Y J 102ENU 3)  

 
 
 
 
 
 
 
 
 
 
tI  si  a co pm xel  type of gnirehtaew  ob devres  in detnioj  cor ks dna  ch deziretcara  iw th  

eht  nikaerb g of anigiro l kcor  ssam  otni  sp oreh i lad  skcolb .  
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13. OH W RA E OR CKS ALC S EIFIS D CA C NIDRO G TO 
THE LACS E OF W GNIREHTAE N(? O /V D 5102CE )  

• hgiH ly ew a dereht  – V re y i visnetn e ew ehta r ni g kcor s  

• derutcarF  R skco  – iH gh irehtaew ng  

• detnioJ  Ro skc  – L wo  to etaredom  rehtaew ing  

• evissaM  B de  kcor s – No irehtaew ng  
 
14. ITNEM ON EHT  T CIH K SSEN  FO  E S’HTRA  CR TSU . VON( D/ E 5102C )  
 

)a(  rednU  the snaeco  5 - 6 km  

)b(  rednU  t eh  itnoc n ne ts 03  - 53  km  

)c(  rednU  the nuom t ia ns : 06  - 07  km  

TRAP B  

1. Ex nialp  ni  d liate  ab tuo  narb c seh  fo  loeg ogy. ceD/voN(  102 5) Reg 102 3  

niaM  dna  deillA  br na c seh  of oloeg g :y  

niaM  rB a ehcn s  

• Ph lacisy  ge olo gy  

• olareniM gy  

• olorteP gy  

• larutcurtS  oloeg gy  

• itartS parg hy  

• lotnoelaP ogy  

• nocE o cim  g oloe gy  

ISYHP C LA  GE LO O YG :  

tI  slaed  iw th  :  

)i  fiD f tnere  phys laci  f serutae  of eht  ,htrae  cus h sa  mo ,sniatnu  p aetal u ,s  llav e sy ,  

sekal.srevir  sreicalg  and eonaclov s ni  et r sm  of rieht  giro in dna  de lev o tnemp .  

)ii  ehT  id ff re tne  ahc n seg  rrucco i gn  on eht  e htra  rus f eca  ekil  ram i en  rgsnart e noiss ,  

am r eni  rger e ,noiss  for am t noi  ro  d aeppasi r na ce of ,srevir  sgnirps  dna  sekal .  

)iii  eG o acigol l row k of ,dniw  calg i ,sre  evir r ,s  aeco n ,s  and gr nuo d retaw  an sd  t ieh r  

elor  ni  noc s tnat ly uom ld gni  eht  rae th rus f eca  f erutae s  

)vi  rutaN al nehp o nem a ekil  sdnal l ,sedi  rae thq sekau  na d irehtaew ng.  
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RENIM A GOL :Y   

sihT  slaed  htiw  eht  ts du y of nim e .slar  reniM a sl  era  cisab  stinu  htiw  fid f  tnere  

skcor  dna  ro es of eht  htrae  era  edam  pu  of. sliateD  of dom e of f noitamro ,  

co ,noitisopm  rucco r ne c ,e  typ ,se  sa s oitaico n, pr seitrepo  su es cte . of mi slaren  f mro  t eh   

tcejbus  rettam  of nim re ola gy. roF  xe a pm l :e  so em ti sem  trauq z eti  dna  am r elb  ser e lbm e  

eno  ehtona r ni  sh ni e, ruoloc  and eppa ara ecn  elihw  elbram  di argetnis set   dna  

ced o sopm es ni  a sh tro er doirep  ceb a esu  of sti  mi laren  co itisopm on and eitreporp s.  

ORTEP L YGO :  

olorteP gy aed ls htiw  t eh  uts dy of .skcor  ehT  shtrae  tsurc  osla  llac ed erehpsohtil  is  

ma ed  pu  of fid f tnere  t py es of .skcor  eH n ec  olortep gy aed ls wi ht  ht e edom   fo  

f noitamro , utcurts r ,e  te ,erutx  co itisopm o ,n  co c ,ecnerru  na d t epy s of skcor . hT is si  the  

mo ts  imp tnatro  rb a hcn  of oloeg gy from the ic v li  reenigne i gn  niop t o  f .weiv  

URTS C ARUT L EG O YGOL :  

ehT  ,skcor  ihw ch f mor  eht  s’htrae  ,tsurc  u dn e ogr  suoirav  ed for itam o ,sn  tacolsid i no s  

dna  cnabrutsid es ednu r eht  ni f ecneul  of cinotcet  f .secro  ehT  tluser  si  the  ecnerrucco  

of fid f tnere  lacigoloeg  serutcurts  l eki  f ,sdlo  f ,tlua  tnioj s dna  nu c no f imro t sei  ni  r skco .  

ehT  sliated  of edom  of f ,noitamro  suac e ,s  ty ep ,s  salc is f ,noitaci  imp ecnatro  cte  of  

eseht  loeg o lacig  ts r tcu u ser  f mor  ht e cejbus t ma rett  of rutcurts al eg ology.  

TARTS I ARG P YH :  

ehT  lc i itam c dna  eg olo lacig  gnahc es ulcni ding cinotcet  ev stne  ni  the lacigoloeg  tsap   

nac  osla  eb  kn nwo  from eseht  tsevni i snoitag . ihT s ik nd of uts dy of eht  ’htrae s otsih ry  

hguorht  eht  des i em ntary r kco  si  lac l de  h lacirotsi  eg o ol g .y  tI  si  osla  ellac d  

pargitarts hy atartS(  = a tes  of des ime tnem ary r ,skco  parg hy rcsed i itp o )n .  

NOCE O CIM  G OE L YGO :  

slareniM  nac  eb  org pu de  sa  lareneg  kcor  f mro i gn  slarenim  and ce ono cim  arenim l .s   

So em  of eht  oce no im c renim a sl  ekil  at l ,c  etihparg , ,acim  sa ,sotseb  gypsu ,m   

ma etiseng , id a nom d a dn  ge .sm  T eh  de liat s of rieht  om de of f ,noitamro  o ecnerrucc ,  

issalc f oitaci n. icossA a ,noit  ,seiteirav  co cn e ,noitaretn  orp pe ,seitr  sesu  f mor  ht e  

tcejbus  am t ret  of ce ono cim  oeg log .y  F tru h re  desab  on acilppa ti no  of  lacigoloeg  

gdelwonk e ni  o reht  f ei l sd  ereht  si  many ot reh  deilla  arb n sehc  c tcello i ev ly ellac d trae h  

cneics e.  
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2. cseD r ebi  eht  etni r roi  tS r rutcu e fo  ht e trae h w hti  taen  ks .hcte  (May nuJ/   

ger)4102  2 00  8  

EHT  CR SU  T  

tI  is eht  eppu r tsom  os l di  lehs l of ht e trae h w hcih  has av rying ciht k ssen  in id ff  tnere  

saera  sa  f wollo  s  

)a(  rednU  the snaeco  5 - 6 km  

)b(  rednU  t eh  itnoc n ne ts 03  - 53  km  

)c(  rednU  the nuom t ia ns : 06  - 07  km  

tI  si  suoivbo  taht  wh ne  derapmoc  htiw  ht e suidar  of eht  htraE  0376(  k .m  no  an  

,)egareva  eht  tsurc  am k se  tsuj  na  i ingisn f tnaci  trap  ni  eht  s erutcurt  of eht  .htrae  

ehT  hc e cim al co pm o is t noi  of eht  surc t  

)i(  aciliS  - 0iS  si  t eh  tsom  do nim a tn  co nopm en ;t  sti  lav ue seil  ab evo  %05  by volum  e  

ni  eht  co ean ci  tsurc  and evoba  26  % ni  eht  c no t latneni  crust;  

)ii(  lA u anim -A si  eht  txen  do anim nt co pm o ,tnen  sti  eulav  av rying neewteb  13-16  

tnecrep  ;  

)iii(  orI n ixO de F( e L mi e C( aO)- %6 ; idoS um dixO e- ,%4  engaM sium xO ide-4%,  

issatoP um O edix  dna  T inati um dixo e- %2  era  eht  rehto  co pm o stnen  ma gnik  eht  surc  t  

of eht  htraE . hT e ilos d tagergga e th ta  ekam s t eh  surc t of eht  e htra  si  na dem  as a kcor  ,  

nots e. ehT  e eritn  rc u ts  is edam  pu  of fid f tnere  yt pes of skcor .  
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)B(  EHT  NAM TL  E  

slairetaM  am k gni  eht  htrae  ceb o em  etiuq  id ff tnere  ni  seitreporp  ta  eht  esab  of  eht  

surc t. sihT  htped  eb ol w eht  rus f eca  of eht  htraE  ta  hcihw  a ikirts ng egnahc  ni   eht  

eitreporp s of eht  m laireta s is ob evres d sah  eeb n na em d as oM h icivoro c  

nitnocsid uit I.y n oloeg g laci  retil a ,erut  ti  is of net  er f derre  as M-di nocs t iuni ty or si pm ly  

sa  ohoM . ehT  lairetam  woleb  Mo oh  for sm  a n rae ly h omo oeneg us zo en  llit  a d htpe  of  

0092  km is ehcaer d.  

• tA  taht  ,htped  htona er gnikirts  egnahc  si  esbo devr  ni  eht  lauq ti y of ht e  

am t laire  no  eht  sab is of eht  ies smic sevaw  aer c gnih  ereht .  

• ,ecneH  eltnam  is taht  enoz  nihtiw  eht  htraE  taht  strats  f mor  M- id s iunitnoc t  y  

dna  seunitnoc  pu  ot  a htped  of 0092  .mk  eltnaM  si  edam  pu  of emertxe ly isab c  

am t laire  ca dell  a tp ly u artl  cisab , aht t si  very hcir  ni  nori  a dn  magn ise um b tu  uq ite  

roop  ni  lis ic  a  

• sihT  enoz  is tcarahc eri dez  htiw  a h hgi  ed n is ty taht  saercni es htiw  ed p .ht  

• ehT  lairetam  of eht  eltnam  si  ileb e dev  ot  be bairav ly vi suocs  ni  erutan  so  

mu hc  os  th ta  eht  o rev ly ni g tsurc ed kcolb s can lautriv ly f taol  vo er i ,t  of esruoc  ta   a  

ev ry wols  r eta  dna  in a redaorb  es n es  of eht  et rm.  

)C(  EHT  ROC E  

• tI  si  eht  iht rd dna  the enni r som t rutcurts al sh lle  of eht  htrae  sa  oc n evisulc l  y  

devorp  by t eh  seis im c ecnedive . tI  trats s ta  a htped  of 29 00  km b le ow ht e rus f eca  na d  

sdnetxe  ir g th  pu  to eht  retnec  of eht  ,htrae  ta  a htped  o  f 0736  km.  

• ehT  eroc  re sniam  a mys et ry ni  am ny wa .sy  nihtiW  eht  cor ,e  the ph acisy l  

erutan  and co tisopm ion of eht  am t laire  si  not u in f mro  th guor h tuo  its d htpe . F rehtru , i  t  

sah  a ev ry h hgi  ed n is ty ta  ltnam e-c ero  uob ndar ,y  evoba  l cc/gO .  

• tuB  ipsed te hcus  a ih gh isned t ,y  eht  tuo er co er  sevaheb  l eki  a il quid drawot s  

eht  ies s im c sevaw .  

• ehT  diuqil  il ke eroc  e gnidnetx  from a tped h of 0092  mk  to ab tuo  0084  k  m  

osi f net  demret  sa  o retu  eroc .  

• ehT  renni  eroc  - trats i gn  f mor  0084  km na d gnidnetxe  pu  ot  736 0 mk  si  of  

wonknu n rutan e tub  def etini ly of ilos d carahc t re  dna  w hti  pr eitrepo s ser e nilbm g ot  a  

cillatem  ob d .y  
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• gnidroccA  ot  a diw ely fa derov  ,weiv  eht  eroc  may eb  ma ed  pu  of nori  na d  

,lekcin  lla oyed ni  mos e ey t nknu o nw  am n ren .  
 
 
2. lfeirB y ex nialp  the ssecorp  of w gnirehtae  fo  or c sk  and its ecnaveler   ot  

ireenigne ng loeg ogy aM/lirpA(. y 5102 R) ge  002 8  

eW a ,gnireht  si  a rutan al ssecorp  of in- utis  me lacinahc  tnisid e noitarg  ro/dna  hc e acim  l  

ced o isopm t noi  of eht  r skco  of eht  tsurc  of ht e htraE  by ec r niat  ph sy i lac  na d hc e cim al  

seicnega  of eht  atmosp .ereh  

NISID T RGE A NOIT :  

tI  may be ed f deni  as t eh  corp ess of erb a nik g pu  of skcor  i otn  s am ll eceip s by ht e  

em c lacinah  a seicneg  of ph lacisy  ag stne .  

MOCED P ISO T NOI :  

tI  may eb  ed f deni  sa  the ssecorp  of gnikaerb  pu  of larenim  itsnoc tue stn  ot  f mro   wen  

co nenopm ts by ht e hc e im c la  oitca ns of eht  phy is lac  nega ts.  

DUNED A NOIT :  

tI  is a g arene l et rm su ed ehw n ht e rus f eca  of t eh  trae h is row n wa ay by ht e hc e acim l  

sa  llew  sa  cinahcem al a snoitc  of ph lacisy  a eg n st  dna  eht  l rewo  laye sr  era  desopxe .  

ehT  secorp s of ehtaew r gni  neped ds nopu  eht  f gniwollo  t eerh  f srotca :  

)i  erutaN  of kcor s  

ii ) htgneL  of time  

)iii  lC i am t  e  

owT  eihC f t py es of w gnirehtae  are co nomm ly d nitsi g ehsiu d no  the sisab  of t epy  of  

nega cy vni o devl  ni  eht  ssecorp  na d erutan  of t eh  dne  orp d tcu . hT ey a er :  

)i  Ph lacisy  or ahcem n aci l nirehtaew g  

ii ) hC e lacim  w irehtae ng  
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HCEM A ACIN L P( H CISY LA ) EW A HT E NIR G  

• tI  si  a arutan l corp e ss  of in- utis  sid i itargetn on of skcor  in ot  s ellam r f nemgar st   

dna  selcitrap  orht ugh laitnesse ly ph isy c la  sessecorp  tiw h tuo  a egnahc  ni  ieht r  

oitisopmoc n.  

• A lgnis e cor k olb kc  no  a lih l pols e ro  a nialp , f ro  cnatsni e, may be  

targetnisid ed laudarg ly otni  nu suorem  sma ll  ralugerri  f emgar n st  rht o hgu  f tsor  oitca n  

taht  in rut n may erb ak up arutan lly i otn  frag tnem s na d lcitrap se  of lits l s ellam r  

di oisnem ns  .  

• esehT  esool  f ar g em n st  dna  selcitrap  may ser t t iraropme ly no  t eh  surf eca  if ti  is  

a nialp .  

• nO  ,sepols  vewoh e ,r  eht  dne  tcudorp  f mgar e stn  dna  selcitrap  may llor  wod n  

rednu  eht  ni f ecneul  of ivarg ty dna  teg  cca u detalum  ta  eht  b esa  sa  h spae  of trosnu ed  

irbed s.  

• llA  seht e f mgar e tn s dna  rap t ,selci  woh e ,rev  vah e eht  same hc e acim l  

co noitisopm  sa  ht e ap r tne  kcor .  

• acinahceM l ehtaew ring si  no e of eht  ev ry c nommo  cigoloeg al rp o sessec  of  

wols  rutan al kcor  d nisi t noitarge  ni  a ll  strap  of eht  dlrow .  

• Te erutarepm  v oitaira ns dna  cinagro  tca i iv ty era  owt  i tropm a tn  f srotca  aht t  

gnirb  uoba t siht  ch gna e ednu r iceps f ci  noc d iti o sn .  

)A(  ORF ST AC OIT N  

• sA  si  ,nwonk  retaw  on f gnizeer  seogrednu  an esaercni  ni  sti  ov ul me by ab uo t  

net  rep  tnec . sihT  pxe a noisn  si  cca o apm n dei  by trexe i no  of erusserp  ta  eht  etar  of 041   

/gk cm 02( 00 /sbl in no  t eh  sllaw  of eht  sev s le  c niatno i gn  t eh  f gnizeer  retaw .  

• nI  saera  of evisnetni  dloc  dna  hu dim  lc i tam e ,s  rutarepmet es of net  llaf  oleb w  

eht  f gnizeer  tniop  of w reta  detaeper ly irud ng retniw  om n sht .  

• nI  cus h aera s f gnizeer  of retaw  in top s na d po ,slo  aw t re  pi sep  a dn  ta sp  na d in  

seitivac  dna  skcarc  in c detercno  or a sd  suac i gn  rieht  tsrub i gn  dna  isid n noitarget  in  

many sesac  si  a am t ret  of ommoc n vresbo a it on.  

• sihT  orp c sse  of f gnizeer  of retaw  w neh  hap gninep  w nihti  eht  pore ,s  skcarc ,  

f serutcar  na d eitivac s of skcor  fa f stce  meht  oc baredisn ly.  
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• ehT  lanigiro  o ninep gs era  denediw  ta  the f tsri  egats  of kcatta  and ereht b  y  

cca o domm a et  erom  na d erom  taw er ot  co em  a dn  f ezeer  ni  qesbus u ne t cyc .sel  

)B(  HT E LAMR  FE F STCE  (I OSN L ITA ON)  

• nI  dira , resed t dna  semi- dira  re noig s rehw e su remm  a dn  w retni  temp  serutare  

fid f re  aredisnoc bl ,y  ro skc  nu d gre o ph cisy al targetnisid i no  by anot reh  ehp on nem o  n  

detaler  ot  te rutarepm e. 

• sA  ew  ,wonk  ,skcor  l ki e am ny ot reh  ,sdilos  ex dnap  no  gnitaeh  dna  co tcartn  on  

nilooc g. They ( )skcor  ,era  of esruoc  dessalc  sa  dab  cudnoc t sro  of taeh  tub  eve n eht n  

degnolorp  e rusopx e ot  tcerid  itaeh ng by eht  S nu  seod  ni d ecu  rppa eci elba  lov ume cirt   

segnahc  ni  them  .  

• hcuS  detaeper  rav i ta i sno  ni  te tarepm u er  decneirepxe  by a ob dy of cor k  

udarg la ly kaerb  ti  ni to rellams  p ,secei  e iceps ally ni  t eh  top la ey r ,s  by oleved p tnem  of  

elisnet  erts s ses  ed v ole p gni  f mor  al etanret  expa noisn  dna  c tcartno i .no  

E LOFX I ITA ON  

• nI  a kciht  kcor  body or erehw  eht  kcor  si  la ,derey  eseht  era  t eh  pu p re  layers  

taht  teg  aff detce  om st d eu  ot  eht  te rutarepm e v snoitaira .  

• sA  a luser t, eht  u repp  laye sr  may lautriv ly pe la  off f mor  eht  un red l gniy  cor k  

ssam . nI  am ny ca ses  s hcu  a egnahc  si  la so cca o deinapm  by hc e lacim  irehtaew ng,  

laicepse ly ta  am r snig  dna  uob n seirad  of eht  s etarape d la srey , ed v gnipole  c vru ed  

rus f eca s.  

• sihT  ph ne o em n no  of nilaep g off of evruc d llehs s f mor  cor ks rednu  t eh   

ni f ecneul  of lamreht  fe f stce  ni  noitaicossa  iw th lacimehc  rehtaew ing si  of net   demret  

sa  ex oitailof n.  

)C(  NU L IDAO NG  

• ihT s is ona t eh r pro sec s of hcem a acin l nirehtaew g w reh e gral e- lacs e  

oleved p em nt of f gnirutcar  ni  noc f deni  cor k ma sess  is rtta i detub  to re avom l of  eht  

revo l gniy  r kco  evoc r d eu  ot  lorp o degn  re o is o lan  krow  o  f rehto  agen seic .  

• esehT  or ck ma sess  re am in noc f deni  from si sed  ub t ud e ot  er l ei f of  erusserp  

f mor  ,evoba  they pxe a dn  ;sdrawpu  qesnoc ue tn ly stnioj  d poleve  ni  ht em p lellara  ot   

eht  revocnu ed rus f eca  gnidivid  them ni to ehs e st .  
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• sihT  ur p nirut g ro  j nio t gni  ni  lesti f si  a cem h lacina  erb a wodk n of skcor  and  

ma sek  ht em baliava le f ro  f rehtru  nirehtaew g or ced ay ola ng eht  oj i tn  .senalp  

IMEHC C LA  W AE T NIREH G  

• tI  si  a ssecorp  of tla e noitar  of skcor  of eht  tsurc  by che lacim  ced omp oitiso n  

thguorb  ab tuo  by ta mo cirehps  sag es dna  iom s erut .  

• ehT  hc e lacim  c egnah  in eht  erutan  of eht  or ck sekat  ecalp  ni  eht  pr ecnese  of  

mo erutsi  noc t gninia  am ny ca t evi  sesag  from t eh  erehpsomta  s hcu  sa  nobrac  di ixo d ,e   

,negortin  h negordy  dna  ox negy .  

• sA  ew  kn ,wo  cor ks ra e ma ed  pu  of enim r sla  lla  of hcihw  era  not ni  hc e acim l  

irbiliuqe um htiw  ht e mta o erehps  ar dnuo  t eh m.  

• hC e lacim  ew a gnireht  i ,s  laitnesse ly a pr seco s of lacimehc  itcaer ons eewteb n  

eht  rus f seca  of skcor  dna  eht  at irehpsom c g sesa  ni  eht  oitcerid n fo  gnihsilbatse   a  

hc e lacim  eq irbiliu um.  

• ehT  dne  udorp ct of imehc c la  rehtaew i gn  ah s a fid f tnere  imehc c la  comp oitiso n  

dna  reroop  ph lacisy  co noitutitsn  sa  comp dera  ot  eht  nerap t kcor .  

• hC e acim l ehtaew r gni  e sta  pu  eht  ro skc  in a n rebmu  of ways ped end gni  pu o  n  

rieht b nim e acigolar l co tisopm ion na d the rutan e of hc emi ac l orivne n em tn   

orrus idnu ng  

eht m  .  

)A(  OS L OITU N  

• So em  cor ks iatnoc n o en  ro  erom  slarenim  t tah  era  los u elb  ni  w ta re  ot  so  em  

netxe t  .  

kcoR  ,tlas  g spy um dna  eticlac  era  f we  co mm on xe a selpm .  

• tI  si  osla  w lle  nk o nw  t tah  hguoht  erup  wa ret  is ton  a og od vlos e tn  of mi laren s  

ni  tsom  sac e ,s  tub  wh ne  ti  eht(  taw e )r  si  ca ,detanobr  its nevlos t a noitc  f ro  man  y  

co nomm  slarenim  is en decnah .  

• ,suhT  li enotsem  is not isae ly s elbulo  in pu er  retaw  but brac o an t de  etaw r  

sevlossid  eht  kcor  ef evitcef l .y  Li em s enot  g ste  dettip  dna  suorop  eud  to hc e acim l  

nirehtaew g  .  
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)B(  YH D ITAR ON A DN  YH D LOR Y IS S  

• esehT  owt  p essecor s in etacid  eht  id r tce  catta k of psomta h cire  om i ts u er  no  ht e  

laudividni  larenim s of a kcor  taht  u etamitl ly aff tce  sti  larutcurts  am ke pu .  

• tI  si  eveileb d aht t th hguo  the ni te roir  of am ny renim a sl  is in irtcele c  

,muirbiliuqe  eht  secafrus  fo  am ny crys at ls era  ;ton  ht ey may evah  laitrap l  y  

sitasnu f dei  ecnelav s.  

• Wh ne  iralop z de  retaw  mo selucel  co em  ni  co tcatn  htiw  su hc  cr atsy l ,s  ti  ma  y  

esuac  any eno  of eht  f gniwollo  two caer it o :sn   

• ehT  snoi  dnet  ot  loh d eht  deziralop  edis  of eht  retaw  elucelom  and f mro  a  

tardyh e.  

• sihT  ecorp ss of itidda on of eht  retaw  elom c lu e si  et r dem  as h ardy t noi .  

Ex elpma s era  orp v edi d by h tardy i no  of nori  o sedix  dna  c icla um lus p etah  rc y slats .  

nI  so em  mi slaren  w hti  f suorre  ,nori  eht  eF ++  i no  sdloh  t eh  retaw  om l eluce  dna  forms  

retaw - nori  oc xelpm  ro  a h dixordy e.  

ralimiS l ,y  OSaC  ro  na h dy r eti  steg  wols ly noc v detre  ot  gypsum by hyd noitar :  

 
 
• snoI  may be ahcxe nged erehw by so em  io sn  f mor  aw t re  may etne r otni  the  

crys lat  ittal ce of eht  mi laren .  

• sihT  ecorp ss of ahcxe n eg  of snoi  si  dellac  hyd or l sisy .  

• tI  si  a ev ry co nomm  ssecorp  of nirehtaew g of etacilis  nim e slar  ( hcihw  ra e  

etiuq  ba u nadn t ni  roc )sk  na d si  b tse  ex alp i den  tiw h er f ecnere  to rehtaew i gn  of  

mi laren  rO t ,esalcoh  a f rapsie .  

 
 

)C(  O IX D ITA ON AND DER U OITC N  

• norI  si  a eihc f utitsnoc e tn  of am ny arenim ls and skcor .  

• ehT  nori  b gnirae  enim r sla  dna(  he ecn  cor k )s  a er  laicepse ly norp e to hc e acim l  

nirehtaew g orht u hg  the secorp s of dixo a noit  a dn  r ude c noit . Ox itadi on. reF r suo  i nor   

)++eF(  of eht  nim e lar s si  zidixo ed ot  f cirre  ir no  +++eF( ) no  xe p so u er  ot  ria  ir ch in  

rutsiom e. cirreF  ri on si  ton  elbats  a dn  si  f ehtru r dezidixo  to a lbats e f rre ic h xordy i ed :  
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itcudeR on. In iceps f ci  t sepy  of ivne or n em nt, hcus  as ehw re ios l si  hcir  ni  ced a niy g  

oitategev n ws( a ,)spm  mi slaren  a dn  or c sk  c niniatno g nori  edixo  may dnu e ogr  a  

oitcuder n  

of eht  sedixo  to le e latnem  nori . nI  th si  ac se eht  ced ayi gn  v atege t noi  s ppu l sei  ht e  

oecanobrac us etnoc nt c gnisua  der u tc noi .  

)D(  RAC B ANO T OI N  

• tI  si  eht  ecorp ss of gnirehtaew  of skcor  rednu  eht  co denibm  noitca  of  

cirehpsomta  c robra  di edixo  dna  ,erutsiom  hcihw  no  co itanibm on f mro  a dlim l  y  

gnitcaer  rac b cino  ica d.  

• ehT  ica c os  for em d e strex  an cepse i la ly cor evisor  ca t noi  revo  a n rebmu  of  

etacilis  raeb i gn  cor ks.  

• ehT  cilis a set  of atop ssi ,mu  dos ium a dn  clac ui m era  pa ralucitr ly luv n elbare  to  

ced ay zednu  tidnoc i no s of noitanobrac .  

• A t ipy c la  xe a elpm  si  th ta  of f rapsie  ,esalcohtro  a ev ry com nom  dna  mi p atro tn   

neutitsnoc t of nam y suoengi , ratnemides y na d tem a om r ihp c skcor , cihw  h  

ced o sopm es drocca i gn  ot  f gniwollo  itcaer on:  

 
 
 

)E(  OC L DIOL  FOR OITAM N  

• ehT  sessecorp  of h dy r ,noita  h ordy lys ,si  ixo d noita  dna  tcuder i no  op gnitare  on  

eht  skcor  dna  nim e slar  rednu  id ff tnere  somta p cireh  itidnoc o sn  may n to  wla a sy  dne  in  

eht  f tamro i no  of elbats  dne  cudorp t .s  

• Of net  eht y re lus t in ttilps ing of ap r lcit es tni o s am l el r p itra c el s- ht e  

deziretcarahcsdiolloc  by ato sm  iw th no ly laitrap ly deifsitas  el lacirtce  egrahc  .s  

oF r noitam  of diolloc al selcitrap  si  laicepse ly co nomm  ni  eht  we gnirehta  of lc a  y  

mi ,slaren  si acil  dna  ri on .sedixo  

REHPS O LADI  EW A IREHT NG  

• tI  si  a co xelpm  type of gnirehtaew  o devresb  in detnioj  skcor  and ahc r eziretca d  

htiw  eht  rb e gnika  of ro i lanig  kcor  ssam  ni to sp ladioreh  lb o skc .  

• htoB  acinahcem l na d che lacim  irehtaew ng is deveileb  ot  ca t evi ly co etarepo  in  

gnisuac  sp ladioreh  ew a .gnireht  
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• ehT  nigiro al dilos  r kco  ma ss  si  sp til  otni  s llam  skcolb  by oleved p nem t of  
 
 
 
 
 
 
 
 

lellarap  ioj n st  eud  to th lamre  eff stce  losni( ita o )n  .  

• Si natlum e suo l ,y  eht  ch me i lac  htaew e gnir  rp o sessec  orroc de eht  ob r sred  na d  

rus f seca  of eht  skcolb  c gnisua  ieht r sepahs  or u hg ly otni  s iorehp d la  co sruotn .  

OTCAF RS FA F TCE I GN  EW A EHT R NI G  

)I(  TAN U ER  OF THE COR  K  

• skcoR  av ry ni  hc e acim l co tisopm i no  dna  ph sy i lac  titsnoc u noit .  

• So em  cor ks era  ea is ly aff detce  by taew he gnir  ecorp s ses  ni  a  ralucitrap  

emnorivne nt ehw r sae  srehto  may eg t no ly thgils ly aff detce  dna  llits  ehto rs ma  y  

niamer  atot lly anu ff detce  rednu  eht  sa em  c no d .snoiti  

• suhT  of inarg te na d sa enotsdn s sopxe ed to atmo rehps e si um l oenat usly in ht e  

sa em  or da j ninio g ra e sa  vah i gn  h to  a dn  humid lc i etam , ht e nas d enots  lliw  r sise t  

gnirehtaew  ot  a taerg  e tnetx  esuaceb  ht ey era  ma ed  pu  niam ly of ztrauq  0iS(  hcihw  is  

hgih ly aew t gnireh  r ise s tnat  enim ar l.  

)II(  ILC M TA E  

• ehT  secorp s of taew h gnire  si  ni ti etam ly er l deta  ot  eht  cli citam  c noitidno s  

gniliaverp  in na  aera .  

• Sa em  typ se  of kcor s e desopx  in erht e ro  mo er  t epy s of lc i etam s may ohs w  

eritne ly id ff tnere  dnert s of gnirehtaew .  

• suhT  dloc  dna  hu dim  snoitidnoc  f ruova  tob h imehc c la  dna  ahcem n laci  types  

of ,gnirehtaew  rehw e sa  ni  latot ly dry na d dloc  lc i tam e ,s  tien h re  hc e lacim  ron   

em c lacinah  irehtaew gn  may eb  uq i et  noc s cip u suo  eud(  to ecnesba  of mo )erutsi .  

)III(  HP Y CIS AL EN NORIV M NE T  

• ehT  rgopot pa hy of eht  aera  erehw  kcor s era  tcerid ly xe p so ed ot  eht   

erehpsomta  osla  aff stce  eht  etar  of irehtaew ng ot  a doog  e tnetx .  
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• kcoR  f gnimro  b era  lc iff ,s  niatnuom  sl sepo  d diove  of noitategev  and llav e  y  

sedis  si  erom  rp o en  ot  gnirehtaew  naht  sa em  kcor s pxe o des  ni  l leve  sdnal  ni  si alim r  

lc i setam  an ro/d  nu d re  v elbatege  voc er.  
 
 
3. rcseD i eb  in iated l how kauqhtrae es era  c desua . ddA  a ton e no  eht  trae h kauq  e  

enorp  leb ts fo  In aid  ( aM y enuJ/  )6102  geR  002 8  

ehT  ph lacisy  f secro  the rus f seca  era  narraer g gni  r kco  etam r slai  by ihs f gnit  am g am s  

tuoba  retla i gn  eht  str serutcu  of dilos  ro kc s. ehT  ujda st tnem  ben htae  eht  rus f  eca  

revewoh  ovni l ev  irav o su  crys lat  vom eme ,stn  so em  of hcihw  esuaceb  of  ssenneddus  

dna  isnetni ty pr ecudo  rt e srom  ni  eht  cor ks dna  ht ey era  wonk n sa  .ekauqhtrae  T eh   

ecneics  de nila g tiw h eht  study of htrae q sekau  in la l rieht  as stcep  is ellac d  

.ygolomsies  

SUCOF  DNA  E CIP E RETN :  

ehT  caxe t ops t ednu rn htae  ht e htrae  rus f eca  ta  hw i hc  an htrae qua ek  igiro n seta  i  s  

nwonk  sa  sti  f .suco  esehT  sevaw  f tsri  er hca  eht  tniop  ta  eht  rus f ,eca  hcihw   si  

etaidemmi ly voba e the f suco  ro  nigiro  of eht  uqhtrae a .ek  hT is tniop  si  ca  dell  

etnecipe r. T eh  tniop  hcihw  si  id a tem r laci ly o isopp te ot  t eh  pe i retnec  si  c ella d  

etnecitna r.  

NETNI S YTI  A DN  M TINGA U ED :  

isnetnI ty of na  e htra q ekau  may eb  ed f deni  sa  eht  tar io of na  rae t ekauqh  ab s de  on  

lautca  eff stce  udorp c de  by eht  ekauq s on eht  .htrae  ingaM tude of a  cinotcet  

ekauqhtrae  may eb  ed f deni  sa  eht  gnitar  of na  ekauqhtrae  desab  no  t eh  latot  a nuom t  

of rene gy re desael  w neh  eht  vo er niarts ed skcor  us d ned ly rebo ,dnu  suac i gn  ht e  

kauqhtrae e.  

ESUAC S FO  E TRA H EKAUQ :  

ehT  htrae q ekau  may eb  esuac d eud  to rav i suo  saer o ,sn  ed p idne ng nopu  ti   

isnetni ty. wolloF i gn  ca sesu  of uqhtrae a ek  are imp tnatro :  

1. RAE T UQH A SEK  EUD  OT  PUS E CIFR I LA  OM V EME N :ST  

ehT  f elbee  auqhtrae k se  era  desuac  eud  to repus f laici  vom eme e.i.stn , d ny a im c  

,seicnega  and tarepo ion nopu  rus f eca  of eht  ae r ht  .  

 ehT  ihsad ng sevaw  ac u es  oitarbiv ns nola g eht  erohsaes .  
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 aW t re  dnecsed i gn  ola ng hgih  retaw  f ,slla  i pm i segn  eht  lav ley f rool  a dn   

sesuac  rbiv a snoit  al no g eht  hgien b gniruo  a aer s  .  

 tA  hgih  utitla d se  eht  wons  f gnilla  nwod  is na  osla.ecnalava  c ua  ses  

snoitarbiv  a gnol  the en i gniruobhg  saera .  

2. RAE T UQH A EK  D EU  OT  V CLO A CIN  TPURE I SNO :  

tsoM  of eht  seonaclov  tpure  teiuq ly na d sa  co ,ecneuqesn  ini t etai  on  noitarbiv  no  ht e  

gniniojda  era a. tuB  a f we  of meht  hw en pure t, esuac  f elbee  sromert  in eht  rus f eca   fo  

eht  htrae . B tu  ereht  may be llits  a cinaclov  er noitpu  may esuac  a se erev  itarbiv on  no  

eht  niojda i gn  aera  and evah  laer ly d rtsasi o su  eff stce .  

3. RAE T UQH A EK  D EU  OT  F DLO I GN  OR UAF L :GNIT  

ehT  kauqhtrae es era  osla  desuac  eud  ot  f gnidlo  of eht  laye sr  of eht  s’htrae  .tsurc  if  

eht  htrae q sekau  a er  ac u des  eud  ot  f gnidlo  or f gnitlua  th ne  us ch trae h sekauq  ra e om r  e  

uortsasid s dna  ra e kno nw  sa  cet t cino  rae t qh u seka  dna  d tceri ly ro  in tcerid ly hc a gn e  

eht  rutcurts al f serutae  fo  eht  ae rth tsurc .  

INGAM T EDU  DNA  I SNETN I YT  OF EHT  TRAE H AUQ KE.  

isnetnI ty of na  htrae q ekau  may eb  ed f deni  sa  eht  tar io of na  rae t ekauqh  ab s de  on  

lautca  e ff stce  cudorp ed by eht  uq a sek  no  t eh  e htra .  

edutingaM  )M(  of a cinotcet  rae t ekauqh  may eb  ed f deni  sa  t eh  gnitar  of an  

ekauqhtrae  sab ed no  eht  latot  tnuom  of ygrene  eler a des  nehw  eht  ov re  deniarts  cor sk   

neddus ly re dnuob  c sua i gn  eht  trae h .ekauq  

SSALC I CIF A NOIT  FO  AE R HT QU EKA S:  

ekauqhtraE s ra e salc sif dei  on a on . Of sisab . Of eseht  ht e ed p ht  of f ,suco  t eh  ca esu  o  f  

nigiro  dna  i isnetn ty ra e tnatropmi .  

)A  PED TH FO  FOC SU :  

eerhT  sessalc  of sekauqhtrae  era  dezingocer  on siht  ,sisab  ,wollahs  i etn r etaidem  a dn  

peed  detaes . In eht  shal wol  qhtrae u seka  eht  de htp  of f suco  seil  anywh ere  pu  ot  05  km  

woleb  the rus f .eca   

The etni rme etaid  ea qhtr u seka  iro g etani  b eewte n 05  and 03 0 k  m htped  leb ow eht  
rus face.  
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)B  UAC SE FO  IRO G NI :  

)i  cinotceT  ae r kauqht es era  detanigiro  ud e to taler evi  vom eme tn s of cr atsy l  

kcolb  no  f ,gnitlua  oc mm onl ,y  rae t ekauqh s ra e of siht  type.  

)ii  Non tcet o cin  ea sekauqhtr : taht  o sew  t rieh  igiro n ot  ca sesu  di tcnits ly diff  tnere  

f mor  f ,gnitlua  cus h sa  e sekauqhtra  a gnisir  eud  ot  cinaclov  oitpure ns or edilsdnal s. 

C) TNI E TISN Y SA  B :SISA  

laitinI ly a elacs  of sekauqhtrae  isnetni ty tiw h net  snoisivid  saw  ig v ne  by Ro iss  na d  

f ere l. hcihW  saw  ab s de  no  eht  se noitasn  of eht  elpoep  dna  eht  da egam  uac s de .  

revewoH  ti  saw  mo id f dei  by creM a ill  dna  tal er by doow  dna  eN u am nn.  

NE NIG E IRE NG CO EDISN R ITA O SN :  

ehT  ti em  dna  isnetni ty of eht  ekauqhtrae  c na  reven  eb  detciderp . ehT  no ly  

emer dy th ta  ac n eb  do en  ta  ht e tseb , ti  is rp o ediv  idda t lanoi  f rotca s ni  eht  d ngise   fo  

erutcurts  ot  nim i ezim  t eh  sessol  eud  ot  kcohs s of na  kauqhtrae e. T ih s nac  eb  od ne  ni  

eht  f gniwollo  way:  

• oT  tcelloc  su ff tneici  ,atad  nidrager g eht  rp e iv o su  ies s cim  ivitca ty ni  the aera .  

• oT  ssessa  eht  ol s ses , hcihw  era  ekil ly ot  ekat  ecalp  ni  f utinru re eud  ot   

ekauqhtrae  s kcoh s  

• oT  ivorp de f srotca  of as fet ,y  to ts po  ro  mini im ze eht  ssol  d eu  to s reve  trae h  

kcohs s.  

niwolloF g ra e ht e f we  noituacerp s hw i hc  ma ek  ht e liub d gni  us ff tneici ly ae r kauqht e  

oorp f.  

• ehT  f noitadnuo  of a gnidliub  uohs ld ser t no  a f mri  kcor  .deb  gallirG e  

f snoitadnuo  uohs ld rp fe bare ly eb  pr divo de .  

• noitavacxE  of eht  f oitadnuo n dluohs  eb  enod  pu  ot  eht  emas  vel e ,l  ohguorht tu   

eht  idliub ng.  

• ehT  etercnoc  dluohs  be dial  ni  cir h ratrom  a dn  uounitnoc sly  

• nosaM ry s dluoh  be od ne htiw  ceme tn  trom ar of ton  sel  naht  4:1  xam .  

• talF  .R CC bals  s dluoh  eb  edivorp d.  
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• llA  eht  rap ts of idliub ng dluohs  be deit  firmly htiw  hcae  ot .reh  

• gnidliuB  s dluoh  eb  nu if mro  hgieh t.  

• revilitnaC s, tcejorp i no s, ,steparap  do sem  et ,c  s dluoh  eb  pr .dedivo  

• tseB  retam i sla  hs o dlu  be desu .  
 
 
4. rcseD i eb  in ed tai ,l  eht  isore o lan  and soped i anoit l al n fd o mr s  

of r dem  d eu  ot  ht e w kro  fo  revir s voN(. e bm e ceD/r e rebm  2102  )  

tirW e na  asse y no  ht e goloeg i ac l w ro k of evir r.  

voN( e ebm r ceD/ e ebm r 4102 )  

eviG  a iated l de  ac oc u tn  fo  eht  er noiso al and ped o noitis al la fdn o mr s  

detaerc  by eht  noitca  fo  a .revir  N( ove eD/rebm ce rebm  2 410 )  

italugeR on 102 3  

ORTNI D TCU ION  

ehT  reppu  surf eca  of dnuorg  retaw  si  c della  retaw  ta ,elb  may  

so tem i em s, ta  so em  pl ,seca  tcesretni  t eh  org u dn  rus f ,eca  erehw  a sp nir g  

si  detanigiro . ehT  s rp i gn  retaw  may osla  eb c emo  na  i atropm nt uos r ec   fo  

evir r  .  

EVIR R  

reviR  may eb  ed f eni d sa  a am in erts am ni ot  hcihw  a nu rebm  fo   

erts a stelm  j nio . ehT  mret  erts am and revir  are desu  s ny on uomy sly. In  eht  

si tselpm  form eht  ge lacigolo  ow rk of revir  si  ot  edore  eht  lav ley ,s   

ropsnart t eht  lairetam  suht  dedore  and ped o tis  eht  sa em  ni  eht  lo  rew  

sehcaer  ta  f elbarova  sit se .  

Ty sep  fo  eviR r  

owT  t sepy  of srevir  ra e iugnitsid s :deh  

 lainnereP  eviR r  

 etnI r ttim e tn  / Non-Pe lainner  Ri ev r  

NEREP N LAI  R EVI R  

ehT  revir  reven  ge st  dry. rhT o uohgu t eht  raey  so em  retaw  w lli  b  e  

f gniwol  ni  eht  evir r. T eh  lov u em  of retaw  may be ssel  in dry es a os n  dna  

ev ry hgih  gnirud  iar ny nosaes .  
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ETNI R TTIM E TN  / ON N-PE NNER I LA  R EVI R  

aW t re  f swol  only rud i gn  om n oos n oirep d in siht  revir  a dn  t eh  ir v  re  

ceb o sem  dry ni  su mm er.  

REVIR  P FOR IL  E  

ehT  tignol u lanid  es cti no  of eht  revir  itrats ng eht  ecalp  of sti  ro i  nig  

niatnuom( o su  ger i )no  to si  f lani  anitsed t noi  to eht  aes  is ellac d eht  evir r  

orp f li e. tI  sah  owt  rap ts.  

 ehT  aeH d  

 ehT  uoM  ht  

 
 
 
 
 
 
 
 
 
 
 
 
 

ehT  iatnuom n suo  iger on ro  hgih  dnal  erehw  from eht  revir  giro i tan es  si  

dellac  eht  He da  iger on dna  eht  ecalp  rehw e revir  sretne  a s ae  si  c ella d  

 eht tuoM h.  

1. segatS  in a Ri rev  yS ets  m  

2. reviR  Er oiso n  

3. reviR  Tr na ps o tatr ion  

4. isopeD t noi  by viR er  

1. ATS G SE  NI  A IR VER YS S ET M  

erehT  are 3 gats es ni  eht  revir  orp f eli  :  

 ehT  y uo ng gats e  

 erutaM  ts ag  e  

 dlO  gats e  
 

nI  ht e tuoy h egats , ht e revir  f wol s nola g na  nitaludnu g pot o arg phy  

dna  ht e idarg e tn  is v re y hgih . B ce a esu  of t sih  ht e evir r us ff sre  aeh v  y  
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drowdaeh  er noiso  a dn  spoleved  va ll e sy .  

gniruD  rutam e egats , llav ey ediw n gni  beg sni  by ettal r ittuc n .g  A  

Co xelpm  narb c gnih  s tsy em of eht  revir  spoleved  dna  eht  f wol  si  mla ost  

rofinu m. ehT  itcuder on ni  neidarg t cuder es eht  v icole ty of eht  r revi ,  

gnitluser  in eht  ced r ae se of evisore  rewop .  

nI  ht e lo d gats e ht e ri rev  arg d tnei  si  very eg eltn  na d ev l ico ty si  als  o  

ssel . uD r gni  t sih  s egat , eht  ir v re  ol s se  ti s ore s evi  ewop r. As a la ts  st ga e  

eht  revir  em r seg  ni to the aes  f imro ng a tled a.  

2. EVIR R RE O OIS N  

LOEG O CIG AL WO KR  / PRO SEC S SE  A ICOSS A DET  W HTI  EVIR R  

ehT  suoiraV  pr esseco s detaicossa  iw th eht  ge lacigolo  ow rk of gninnur  etaw r  

nac  eb  daorb ly issalc f dei  otni :  

 yH d ciluar  oitcA n  

 oisarbA n  

 oitirttA n  

 noituloS  a dn  rroc o ois n  

 tatropsnarT ion  

 oitisopeD n  
 
1. DYH R ILUA C AC NOIT :  

Hyd ciluar  itca on of a revir  si  ed f deni  sa  eht  ssecorp  of gnikaerb  nwod  fo   

eht  kcor  ssam es ud e ot  eht  unitnoc o su  imp tca  of retaw  om v gni  htiw   

elbaicerppa  olev city al gno  eht  lennahc . tI  si  the mod i gnitan  corp e ss  fo  noisore   

gnola  eht  u repp  rap t of eht  revir  oc u esr  ehw re t eh  tneidarg  is snoc i ed r elba .  

ARBA.2 S OI N  

ehT  graL e edluob rs and elbbep s f emro d eud  to h luardy ic oitca n of eht  evir r  

llor  nwod  gnola  the v lla ey f rool  dna  mo ev  ertsnwod am elihw  ht e s  rellam  

f stnemgar  tr leva  ni  us s noisnep  ro  itatlis on.  

dedorE  iretam a sl  ihw ch era  mo dev  gnola  wi ht  eht  revir  retaw  may  trexe  

lbaredisnoc e bur b gni  no  eht  deb  ro kc  depe gnidn  on ht e t epy  of deb  kcor .  

erhT e si noitaut s may esira  d idnepe ng on t eh  ir ev r deb  a dn  flo gniw  or c  k  

lairetam s.  
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 noisarbA  of eht  deb  kcor  si  erom  onorp unc ,de  if eht  detropsnart  cor k- 

am t laire  si  drah  dna  ht e revir  deb  is os ft.  

 gnihsiloP  of eht  evir r deb  ppah e sn  if ,htob  evir r deb  dna  rt a tropsn ed cor k  

am t laire  era  drah .  

 nO  eht  rtnoc ar ,y  if eht  revir  deb  ro kc  is drah  dna  eht  ivom ng kcor   

f stnemgar  era  os f ,t  ereht  lliw  ton  eb  any pa p elbaicer  etsni ad taew h dere  cor k  

etsaw  si  re o ded  wa ay.  
 
3. TTA R OITI N  

ehT  ssecorp  of em c lacinah  kaerb i gn  od wn of eht  etropsnart d kcor   

f ar ,stnemg  d eu  ot  eht  stcapmi  dna  lautum  c snoisillo  be neewt  ht ems sevle  si   

debircsed  as itirttA on.  

noisarbA  dna  noitirttA  wla a sy  krow  t ego t reh  dna  ecudorp  f ni e  kcor  

,selcitrap  w hcih  era  tra detropsn  to retaerg  sid t ecna .  

4. LOS U NOIT  DNA  ROC RO OIS N  

A ,reviR  d ru i gn  sti  tr ,leva  srevart es uorht gh a eirav ty of tnuoc ry  skcor  

gnola  ti s tap h of evart l. ehT  er a id ly s lbulo e c etanobra  r skco  (l eki  lime enots )  

era  dekcatta  tsom  noc v lanoitne ly by ur n gnin  retaw  dna  era  laudarg ly omer ved  

ni  itulos on.  

5. ART N OPS R TAT I /NO  RIV RE  TR NA S ATROP T OI N  

A tnuom  of dilos  am t laire  tropsnart ed by a revir  si  er f derre  ot  sa   .daol  

reviR  nart s trop  co rpm i ses  of eerht  wa sy :  

 OSSID L DEV  LOAD: tI  si  eht  daol  deriuqca  tcerid ly from elbulos   skcor  

hcihw  rucco  ola ng the ets a sm  .esruoc  tI  is osla  b thguor  ot  eht  revir  by  

tawdnuorg er.  

 EPSUS N DED  L AO D: rojaM  itrop on of eht  daol  deirrac  by ri rev  si   

dednepsus  lo .da  neG e lar ly s lam l-si dez  trap i selc  hcus  sa  lc ay na d f eni   tlis  

rt a lev  ni  su isneps on.  

 DEB  LOAD: oM v ni g retaw  htiw  sti  f awro rd f ecro  stca  mo er  rid e tc ly  no  

eht  regral  sniarg  ta  eht  ttob om by hsup i ,gn  or l gnil  dna  gnidils  ht em a gnol  eht   

eb d  .  
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6. PED O ITIS O /N  DE OP S TI I NO  YB  VIR ER  

icoleV ty of a revir  is a am j ro  f rotca  w hcih  co etubirtn  f ro  ht e f wol  of revir   

gnirud  la l segats  trats i gn  f mor  er noiso  llit  d noitisope . airetaM ls w hcih  ra e  

suht  oped s deti  by evir rs era  c della  a ivull um or laivulla  isoped ts  .  

slairetaM  ca deirr  by ri ,srev  wh li e iretne ng a ,ekal  oped s ti  lla  t eh  c  esrao  

selcitrap  ceb a esu  of a neddus  ed c esaer  ni  icolev t .y  S hcu  aoc rse mat aire l  

stisoped  era  llac ed al ke tisoped s. B tu  eht  f eni  deniarg  lcitrap es mo ev  ot   eht  

ertnec  of eht  ekal  na d s eltte  nehw  t eh  retaw  beco sem  eiuq t.  

etanretlA  laye sr  era  f mro ed htiw  es a ,nos  dna  s hcu  ekal  ped o stis  era  c ella d  

enirtsucal  oped s ti s.  

laicalG  s io sl  tr ropsna t de  by r srevi  from em l gnit  of aicalg l etaw r c  etaer  

tisoped s of itarts f dei  gl laica  ird ft and ra e er f derre  to as icalg o lf u aiv l oped sit  

ro  itarts f dei  ird ft.  

SOPED I ST  & F AE T SERU  / DNAL F RO MS FO  RI REV  E SOR I NO : E 

1. laivullA  f sna  dna  c eno s  

2. oolF d alp ins  

xevnoC)i  f dool  lp a ni s  

talF)ii  lF o do  alP in  s  

3. larutaN  evel se   

4. atleD  s  
 

)i  ehT  tob tom tes  b de s  

ehT)ii  f ero  tes  beds  

ehT)iii  pot  tes  deb s  
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FDNAL O SMR  / EF A SERUT  FO  ST ER AM ORE S NOI  :  

1. retaW  aF lls  

2. toP  loh se   

3. reviR  av lley  

4. racsE pment  

i sgoH)  ab c  k  

i tseuC)i a  

i aseM)ii  and ttuB e  

5. reviR  M irednae ng  

6. wobxO  ekaL  s  

NIGNE E IRE NG CO EDISN R ITA O SN :  

1. eD f noitatsero  sh luo d eb  eppots  d  

2. vissaM e aff noitatsero  dluohs  be rp omo det .  

3. kcehC  da sm  hs o dlu  eb  curtsnoc t de  orca ss s ert a .sm  

4. oitiddA n la  ennahc ls ot  eb  divorp ed ot  ht e am in lennahc  of eht  revir   ot  

trevid  some .retaw  

5. tliS  cca u italum on f mor  r revi  deb  luohs d eb  r devome .  

6. erutuF  t hsnwo i sp  may be nnalp ed ta  calp es wa ay f mor  f dool  lp a ni s. 
 
 
5. etirW  na  asse y no  eht  e lanoisor  dna  d oitisope n la  serutaef  fo  w .dni   

aM( y enuJ/  3102 )  

ebircseD  t eh  w kro  fo  w dni  w hti  hcteks . (May/ enuJ  1102 )  

ORTNI D TCU ION  

At ehpsom r ci  sesag  are evitcelloc ly nwonk  as .riA  oM v gni  ria  is c  della  

dniw . ehT  sserp u er  id ff ecnere  detaerc  ni  erehpsomta  sekam  eht  ria  ot  move  

f mor  hgih  erusserp  ra ea ot  wol  rp e eruss  ra ea in eht  f mro  of .sdniw  

ehT  e ff tce  of dniw  re so noi  ped e dn s no  niw d v lo u ,em  sti  v icole ty, ud r noita   

of wolb  dna  erutan  fo  dnuorg  rus f eca  revo  hcihw  if .swolb  neH ce norts g  

sdniw  iwolb ng revo  lo eso  ,dnuorg  dry ios ls ro  stresed  may etaerc  am ny n we   

rus f eca  f serutae .  

gniwolB  dniw  ge laren ly ca sesu  re o nois  by 3 d tcnitsi  orp c sesse  k on wn as  
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 eD f oital n  

 oisarbA n  

 oitirttA n  
 

ALFED T OI N  

ehT  secorp s of il f gnit  dna  re vom al of esool  lios  ro  or ck lcitrap es d  gniru  

rtS o ,m  a gnol  eht  c uo r es  of niwolb g iw nd is wonk n as talfeD ion. dniW   

ed f noital  si  eht  am in pr sseco  o  f noisore  ni  ed s tre  saera .  
 
 
F UTAE R /SE L DNA  F SMRO  OF IW ND ER NOISO :  

eD f noital  setaerc  eht  of gniwoll  surf eca  f serutae  ni  tresed s  

 wolB  tuo  a dn  sao is  

 treseD  vap e nem t  

 Ha damm a  

 etnakierD r  
 
1. WOLB  TUO  & OA SIS :  

Wi dn  ed f noital  cr tae es gib  de oisserp ns by lavomer  of nas d ni  d strese  .  

So tem imes retaw  bat le may i tcesretn  the b esa  of su hc  isserped o .sn  cus  h  

oisserped ns era  v oira usly ellac d sa  blow ,stuo  nehW  d epoleve d no  a s am ll   

elacs  htiw  s wollah  aw t re  htped  na d sa  aO sis, nehw  epeed r.  

sisaO  may eb  def deni  sa  hcum  eed per dna  evisnetxe  d pe r snoisse   

detcesretni  by aw t re  ta elb  dna  p laitra ly f delli  pu  htiw  retaw . of net  itategev on  

si  f dnuo  ot  rucco  ar uo nd sisao .  

ESED.2 RT AP V ME ENT  

treseD  vap e stnem  ra e f tal  kcor  rus f seca  derevoc  by ro dednu  or us b  

dednuor  selbbep  dna  are eht  t acipy l f serutae  of kcor  resed ts.  

MAH.3 M DA A  

tI  si  a erab  kcor  rus f ca e (f dnuo  ni  )tresed  f mor  hcihw  ht in revoc  of nas d  

sah  neeb  bl nwo  wa ay by s gnort  w sdni .  

IERD.4 K ETNA R  

A retnakierD  si  a type of itnev f tca  taht  t lacipy ly for dem  ni  ed s tre   ro  

laicalgirep  e orivn n em n st  ud e ot  the sarba i ev  a noitc  of eht  iwolb ng wi dn .  
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DNIW  A SARB ION  

ehT  sool e cor k itrap c ,sel  ihw ch era  il f det  pu  dna  opsnart r det  by the  

gniwolb  wi ,dn  od  always, evah  a et n ned cy to ju pm  nopu  dna  lloc i ed  tiw h  

any kcor  ex erusop s lyi gn  gnola  t rieh  tap h of art lev . ehT  p ssecor  of raew  na d  

raet  of eht  desopxe  cou tn ry- skcor  as rcsed i eb d evoba  si  k nwon  as Ab oisar n  .  

UTAEF R SE  OF IW ND RBA A OIS N  

 itneV f stca   

 latsedeP  or kc   

 gnadraY s  
 
1. NEV T CAFI TS  

euD  to niw d sarba i no , eht  ex esop d lugerri ar rus f eca  of a cor k ma ss   si  

laudarg ly evnoc r det  into a p enal , s oom th and ehsilop d rus f eca . Su hc  elbbep s  

of kcor  ro  arenim ls iw th ,htooms  lp a en  dna  p dehsilo  rus f seca  leved o dep  ud e  

ot  dniw  ba r noisa  ra e ca dell  itneV f tca s.  

 
 
 
 
 
 
 
 

EDEP.2 S LAT  COR K HSUM/ R MOO  ROCKS  

tI  sah  neeb  fo dnu  taht  t eh  reivaeh  or c dnas/k  p selcitra  evart l gnil  la ong htiw   

gniwolb  dniw  era  co mm only mo er  cnoc e rtn a det  ta  tob tom vel e .l  eroM  so  

eht  lacitrev  loc u snm  of kcor  serusopxe  era  mo er  idaer ly w nro  uo t drawot s  

rieht  ewol r oitrop ns ht an ta  rieht  top.  

hT e so for em d rock curts t eru s nivah g ediw r pot s su ropp ted on  

co vitarapm ely ran row re  sab es are ellac d P latsede  ro skc  or mu orhs o  m  

kcor s.  
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DRAY.3 A GN S  

sgnadraY  a er  f demro  ni  saera  w ereh  or c sk  of etanretla  drah  and os f  t  

erutan  rucco  eno  ba ove eht  rehto  w hti  neg t el  sl .epo  

Wh ne  us ch or ck arts ta si  kcatta ed eper a det ly by niw d edaol d tiw h ba r sa i ev   

dnas  sniarg  a dn  wolb ing ni  eht  sa em  d oitceri n, eht  os f ret  laye sr  of eht  tarts a  

teg  rba a ded  kciuq ly, le gniva  b nihe d edrah r layers in ht e f mro  of vo e ignahr ng  

dir ,seg  llac ed raY d na gs.  
 
 
 
 
 
 
 
 
 
 

IRTTA T OI N  

ehT  dniw  enrob  pa citr l ,se  illevart ng ni  su eps n ,nois  od  of net  ah ve ht e cnahc e  

of gnidilloc  iw th eno  .rehtona  S hcu  lautum  noisilloc  a gnom st ht ems vle se   

sesuac  a f rehtru  g ir n gnid  of ht e trap i elc s na d iht s ecorp ss of silloc ion  

neewteb  eht  elcitrap s the sevlesm  is rcsed i deb  sa  oitirtta n  

SNART P TRO A OIT N FO  RE O DED  S DE I TNEM S  

ehT  dniw  dedore  des ime stn  neg e lar ly in ulc de &reivaeh  resruoc  pa  selcitr  

hcus  as dnas , bbep l ,se  slevarg  etc. na d gil h et r dna  f reni  pa elcitr s us ch as s tli  ,  

lc ay and tsud . esehT  sedi stnem  era  nart sp tro ed f mor  eno  ecalp  ot  an rehto  by  

owt  nitsid ct ecorp s ses  na em ly  

 EPSUS N OIS N  

 TATLAS ION  
 

PSUS.1 E ISN ON  

ehT  f reni  lcitrap es us ch sa  is l ,t  lc ay, sud t cte . era  oc n tneinev ly il f det  pu   ni  

ria  ot  ehgih r le tave ion level( ) of niw d dna  they vart el in sus p sne i no  ola ng  

htiw  ht e olb w gni  niw d eud  to ht e brut u ecnel  of ria  stnerruc . ihT s pr sseco  of  

tatropsnart i no  of citrap l se  si  llac ed psus e oisn n.  
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LAS.2 T OITA N  

nI  eht  esac  of reivaeh  selcitrap  hcus  sa  as n ,d  slevarg  .cte  snart op noitatr   

sekat  ecalp  eud  ot  a f drawro  vom eme tn  of eht  sniarg  ni  a seires  of pmuj  san  d  

eht  ssecorp  si  rcsed ibed sa  tatlas ion.  

DNIW  D SOPE IT  S  

ehT  wi dn  b nro e citrap l se  ra e pord p de  d wo n a dn  ed p etiso d ta  ecalp s erehw   

eht  icolev ty of eht  iw nd si  kcehc ed. hT is iw nd edam  de stisop  may u tl i etam ly  

ekat  eht  epahs  of ofdnal r sm . esehT  tisoped s, for dem  eud  ot  dniw  re o nois  ra e  

debircsed  as iloeA an d stisope .  

erehT  era  two t sepy  of nailoeA  ed p stiso .  

 DNAS  D ENU S  

 SEOL S  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DNAS  D ENU  S  

Wh evene r ht e icolev ty of dniw  is tserra ed d eu  ot  t eh  pr cnese e of a b reirra   

gnola  ti s htap , eht  nas d elcitrap s eirrac d by the dniw  lliw  eb  ed p tiso ed ereht  ,  

f gnimro  sa dn  nud es.  

euD  ot  siht  de noitaiv  of ,dniw  a dniw  dahs ow enoz  si  f mro ed niheb d  eht  

rab reir  dna  ti  si  ca ell d eeL w dra  edis  erehw  eht  icolev ty of dniw  si  cum h  

ecuder d. dnaS  du en s a er  f dnuo  ot  evah  a eltneg  epols  gnola  eht  iw nd- raw d  

edis  dna  a oc tarapm ively peets  ls o ep  ola ng ht e eel w dra  edis  .  

SEPYT  FO  SA DN  D ENU S  

RAB.1 C NAH S  

senuD  hw i hc  era  erom  ro  ssel  erc s tnec  hs a ep d era  co mm only ed s irc b de  sa   
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nahcrab s. ahcraB ns are xevnoc  ot w dra s eht  drawdniw  s edi  dna  the nirepat g  

snroh  of eht  necserc t p tnio  rawot ds eht  di tcer i no  of wolb  of dniw .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. EROF  NUD  SE  

eroF  senud  era  dir ge ekil  stisoped  of dniw  enrob  dnas  itrap c sel  for  dem  

gnola  eht  co stsa  of aes  dna  sekal .  

 
 
 
 
 
 
 
 
 
3. ART N EVS R ES  DU EN S  

So tem imes ir d seg  of dnas  cca u talum e off f mor  ht e ohs re il ne .e.i f  rehru  

o,dnalni ff f mor  eht  es a dna  ro i tne  ht e vlesm es ssorca  eht  id r itce no  of  woleb  

of dniw . hT ey era  kno nw  sa  arT n esrevs  d nu es  .  
 
 
 
 
 
 
 
 
4. RAP A ILOB C UD NE  
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senuD  of cilobarap  hs a ep  era  debircsed  sa  Pa cilobar  du sen . esehT  enud s  

evah  rieht  roh ns iop n gnit  sdrawot  t eh  rid e noitc  soppo i et  ot  aht t of  eht  

gniwolb  w dni  .  

 
 
 
 
 
 
 
 
 
 
 
 
5. LONG DUTI I LAN  ENUD S  

nI  resed t ,s  el etagno d ri segd  of nas d ra e so em t mi es f dnuo  to co c ru  pa ellar l  

ot  eht  rid ect noi  of olb w of dniw . sehT e era  nk o nw  sa  nol g aniduti l ud n se .  
 
 
 
 
 
 
 
 
6. GIS M ADIO L UD NE  

iS g adiom l du en  is ah v gni  a evruc d or S-s ah dep  uo t enil  tiw h esba n ec  of  

nroh s  .  
 
 
 
 
 
 
 Si elpm  d enu  : si  a elgnis  nud e of evoba  t epy s  

 Co opm u dn  dune: wt o ro  erom  du sen  of sa em  type  

 Co elpm x enud : org up of senud  of fid f tnere  typ se .  
 

SEOL S  

tI  si  a iw nd ob r en  tisoped  of tlis  na d lc ay darg e trap i elc s. tI  is  

ilosnocnu d ,deta  rtsnu a it f dei  dna  suorop  ni  .erutan  selcitraP  era  of 0.0 1- 

mm50.0  d ai retem .  
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NIGNE E IRE NG CO EDISN R ITA ONS  

sA  dnas  du sen  dnet  to mo ev  dna  rt a lev  gnola  eht  dniw  rid e ,noitc  t eh y bury  

larutlucirga  al n sd  dna  f stsero . larutlucirgA  la sdn  nac  eb  detcetorp  by ikat ng  

eht  f gniwollo  reme laid  em a serus .  

 gniworG  eb l st  of noitategev  inoc( f suore  ert e )s  f ro  gnikcehc  eht  ev l ico ty  

of eht  dniw  .  

 tcurtsnoC i no  of dniw  b skaer  ro  aw l sl  uora nd t eh  era a  

 gnitaerT  sdnas  l laco ly htiw  edurc  lio  ot  re ecud  rieht  ecsus p libit ity of  

ropsnart  t  
 

ecniS  l seo s si  u cn o losn detadi , it liw l es t elt  od wn uq i kc ly and taerc e  

f noitadnuo  lborp e sm .  
 
 
6. Ex nialp  ni  d iate l uoba t w gnikro  fo  es a w hti  rieht  engi nireen g  

natropmi ce w hti  taen  (.hcteks N vo e ebm r D/ e rebmec  02 13  )  

eviG  a liated ed occa u tn  fo  eht  oloeg g laci  w kro  fo  eht  aes . A dd  a eton  on  

natropmi ce fo  oeg l go y ni  atsaoc l igne n iree n /lirpA(.g May 5102  )  

ORTNI D TCU ION  

ehT  tnoc i suoun  dna  ex evisnet  b seido  of taw er ilcricne ng eht  etaerg r  

trap  of eht  s’htrae  ,ecafrus  gnirevoc  raen ly th eer  f shtruo  fo  eht  mdnal ass  

era  ebircsed d sa  eht  co ae sn  na d saes .  

 
 
 
 
 
 
 
 
 
 
 
 

OLEG G ACI L OW RK FO  CO EAN NA D AES / (PR SECO S SE   

COSSA I ETA D IW TH AES )  

 Hy ciluard  oitca n  

 oisarbA n  
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 oitirttA n  

 oituloS n  

 opsnarT r noitat  dna  D oitisope n  
 

ARDYH U CIL  A TC ION  

ehT  ssecorp  of udarg al gnikaerb  nwod  of the kcor  ,sessam  eud  to  eht  

hyd ciluar  pr erusse  of t eh  i gnipm i gn  etaw r si  k nwon  sa  hy uard l ci  ca t noi .  

SARBA ION  

ehT  ssecorp  of raew  a dn  raet  of eht  tnuoc ry r skco  of eht  ,erohs  eud  ot   eht  

suounitnoc  i tcapm  of aerla dy nekorb  f ar g nem ts gnillevart  wi ht  eht  ad icnav ng  

sevaw  si  k nwon  as ba r oisa n  

IRTTA T OI N  

ehT  ssecorp  of tum u la  noisilloc  teb w nee  eht  r kco  f stnemgar  ht e esm l sev  si   

nwonk  sa  at oitirt n w hcih  rb i sgn  uoba t f rehtru  er d oitcu n in zis e of ht e  

laudividni  kcor  f ar gme tn s  .  

TULOS ION  

ehT  skcor  ha gniv  some elbulos  oc n neutits ts dekcatta  by w ,seva  la o gn   eht  

rohs e. sihT  vlos e tn  ca t noi  of aes  retaw  si  lareneg ly hcum  ssel  p or no  decnu  

naht  h ardy u cil  itca on a dn  oisarba n. 

SNART P TRO A OIT N DNA  DE SOP I OIT N  

ehT  stcudorp  of ma ir ne noisore  era  snart p ro t de  by eht  w seva  dna  c stnerru   

dna  isoped t de  tius ably nopu  eht  oc nae  f rool .  

 gnoL  rohs e tnerruc s always ihs ft eht  kcor  ed b sir  lellarap  to ht  e sh ero  nil e  

 eniraM  des i stnem  a er  g larene ly lew l detros .  

 esehT  des i stnem  ra e co evitcell ly k nwon  as ma enir  des i stnem .  
 

UTAEF RES NA D AL N OFD RMS D OLEVE PED BY RAM INE  

ISORE ON  

 erohS  rp o if l  e  

 erohS  nil es  

 stipS  and rab s  

 ezoO s  

 dnalsI s  
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 lobmoT o  
 

OHS.1 RE RP O LIF E  

ehT  sore i lano  a dn  depo lanoitis  a eitivitc s of wa sev  na  d nerruc ts vig e ri es  ot   

a citsiretcarahc  erohs  p or f ,eli  by gr gnida  t eh  s eroh  enoz .  

 
 
 
 
 
 
 
 
 
 
 
 

ehT  erohs  p or fi el  si  ma ed  pu  of 4 anoisore l f .serutae  

• evaW - tuc  c fil f  

• caeB  h  

• evaW - tuc  cneB h  

• evaW  uB i tl  rreT ace  
 
)I  EVAW - TUC  ILC FF  

ehT  hsad i gn  wa sev  and rekaerb s udarg ally er edo  eht  dnal  essam s f mro ing  

eht  aoc s ,t  go gni  esir  to a acitrev l ro  peets ly ipols ng ts r pi  of al nd f  serutae  

dellac  evaW -c tu  ilc ff, gniwohs  es a draw  sl epo .  

)II  AEB C  H  

iW th art n issergs on of aes  f rehtru  nalni d, ht e ilc ff si  nrow  tuo  and ht e  

stcudorp  of sti  ced ay are daerps  up no  eht  s roh e f gnimro  a hcaeb .  

)III  AW VE-CUT BE CN H  

ehT  erohs  enil  hs if st  f rehtru  dnalni  dna  eht  tnecajda  hcterts  of ollahs w  

am r eni  retaw  si  f dnuo  ot  mo ev  ot  dna  f or  nopu  a sab e tnem  hcihw  is wonk n  

sa  evaW - uc t cneb h  

)VI  AW VE UB I TL  T CARRE  E  

ehT  aW v se  a dn  cu err n st  vom e ht e cor k bed ir s na d tsaw e wa ay from ht e  

hcaeb  na d arg laud ly dr po  ht em nwod  gnola  t eh  es a- raw d edis  of eht  caeb h,  
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f gnimro  w tah  si  k won n sa  a evaw  b tliu  rret a ec .  

2. OHS RE IL NES  

ehT  redrob  enil  wh hci  setarapes  the itnoc n ne t la  dnal  am ss f mor  eht  s ae  ro   

naeco  si  lac l de  a hs o er  nil e  .  

 erohS  enil s of eme r eg nce  

 erohS  enil s us b em r eg nce  

 Co uopm nd ro  co elpm x erohs  enil s  

 lartueN  hs o er  enil  s  
 
3. TIPS S DNA  RAB  S  

ehT  cor k rbed is ra e so tem i em s pah p dene  pu  ni  eht  form of a  ,egdir  

gninnur  lellarap  to ht e erohs  li en . sehT e gdir es isiv b el  ab evo  aes  el v le  in ht  e  

gnol  nur  era  llac ed sp ti s. htiw  erom  de isop t lanoi  itivitca e ,s  stips  worg  in  

di oisnem n na d ennoc ct ht e sm e sevl  w hti  oc a lats  cart t ,s  ig v gni  r esi  ot  aB  sr  

hcihw  tnoc a ni  a op r it on of eniram  etaw r  .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. OOZE  S  

ehT  f tseni  selcitrap  ekil  tlis  dna  lc ay era  art n detrops  by sevaw  dna  ednu r  

eot  nerruc ts dna  pord p de  nwod  ta  taerg er sid t secna  wa ay from eht  s ,eroh  say  

eht  peed  aes  ab s .ni  T eseh  des i stnem  of peed  aes  ab s ni  ra e of cinagro  ro   

cinagroni  or nigi  and are ellac d zoo se  .  

O sezoO  fo  or cinag  o gir in  

O raloidaR i na  zoo es  
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O roF a finim e lar  zoo es  

O taiD o cam e suo  oo zes  

O sezoO  fo  i agron n ci  ro i ig  n  
 
5. LSI A DN S  

ehT  detalosi  l dna  am ss ,se  gnirrucco  nihtiw  the tnetxe  of snaeco  dna   saes  

htiw  rieht  a ll  sedis  rus r dednuo  by aes  taw er are debircsed  as alsi nds  

 ACLOV N CI  IS AL NDS  

 ITNOC N TNE AL SI L DNA S  

 LAROC  LSI AN  D  
 

ACLOV N CI  IS AL NDS  

hT ey a er  for dem  ud e ot  ca uc talum i no  o  f al va opu n eht  naeco  f rool s, eud   ot  

noitpure  of naclov o se .  

g.E  ehT  Ha naiiaw  I as n sd  ni  icaP f ci  aecO n  

TNOC I NEN T LA  IS DNAL S  

ehT  dnal  ma sess  wh hci  ,erew  ,ecno  strap  of eht  stnenitnoc  dna  vah e  

neeb  tuc  off f mor  ,meht  due ot  eniram  ore s noi  ro  latsurc  vom em stne  ra e  

dellac  tnoc i latnen  lsi a sdn .  

g.E  alirS n ,ak  paJ a en se dna  itirB sh nasI ds.  

LAROC  LSI AND  

laroC  si l sdna  era  formed eud  ot  t eh  cca u talum noi  of suoeraclac  r me a ni s  

of ram i en  or inag s ,sm  k nwon  as C slaro , opu n t eh  us b niram e knab s or nuora d  

eht  itsixe ng nalsi ds.  

erehT  era  3 co omm n t sepy  of laroc  sdnalsi  ro  r ee fs.  

 IGNIRF NG RE FE S  

 IRRAB ER RE FE S  

 LOTA L  
 

IGNIRF NG RE FE S  

ehT  eer fs hcihw  oc ruc  ni  tcatnoc  htiw  ht e f segnir  fo  eht  gnitsixe  dnalsi s  

dna  f dnuo  latot ly e icn r gnilc  ht em era  nk o nw  as ignirF ng sfeer .  

IRRAB ER RE FE S  
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hT ey e elcricn  t eh  ,sdnalsi  on  ,tbuod  b tu  irassecen ly lie o ff  f mor  ht e ,m   

gnivael  a ts r pi  of am rine retaw  ni  be neewt  t eh  eer f dna  eht  desolcne  is dnal .  

g.E  taerG  B reirra  eeR f of ailartsuA .  

LOTA L  

nehW  a laroc  eer f, gnirrucco  erom  ro  le ss  ni  eht  f mro  of a ,gnir  e sesolcn   

no ly a ob dy of co apm r evita ly ahs l wol  am r eni  ,retaw  ti  si  nwonk  as an llota .  

g.E . hskaL a peewd  a dn  sevidlaM  in ibarA an sea  

MOT.6 B LO O  

To lobm o is a form of niram e ped o tis  t tah  c stcenno  a eh ad al nd a dn  an  

dnalsi  tiw h ehtona r lsi a dn .  

NIGNE E IRE NG CO EDISN R ITA ONS  

aidnI  ah s gnol est oc ast ,enil  e idnetx ng evo r 7, 000 k rE.m o nois  of aoc st il ne  

srucco  ni  strap  of Ta im l ,udan  rhdnA a arP d ,hse  anraK t ,aka  M ha a arthsar ,  

We ts  gneB al dna  erom  ereves ly la o gn  lareK a c tsao .  

,ecneH  tsaoc al tcetorp i no  serusaem  dluohs  be irassecen ly nekat  f ro  ht e  

as fety of ruo  oitan n.  

erehT  era  two sepyt  o  f latsaoc  pr noitceto  et c seuqinh  va a elbali .  

 URTS C ARUT L  

 NON - ST CUR T RU AL  
 
)i  RTS U RUTC AL M OHTE DS FO  C AO S LAT  PR ETO C OIT  N  

nI  siht  dohtem  of latsaoc  ,noitcetorp  aes  aw lls era  detcurtsnoc  ola ng  eht  

hgih ly ore d elbi  aes  oc a sts  ot  uder ce eht  wa ev  .noitca  

)ii  NON -S URT C UT R LA  EM T SDOH  OF C TSAO AL RP O CET T OI N  

ssarG.1  Dy ek s- tI  is dengised  dna  la di  la no g eht  co .tsa  T sih  gr sa s d  seky  

htiw  dnats  neve  30 oh u sr  o  f evaw  catta k  .  

hcaeB.2  N siruo h nem t- sihT  si  eht  ssecorp  of gnidda  aeb ch airetam ls ta  ht e  

reppu  tsaoc  level  .  

dnaS.3  Du en  snoceR t noitcur  – sihT  si  eht  rp sseco  of gnirots  as nd ni   eht  

senud  dna  re- gdirb i gn  t eh  enud  ir d ,eg  af ret  ht e rts om orc s ses  evo r  .  
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7. bircseD e eht  geol go y fo  dnuorg  w reta  dna  sti  i ropm t cna e ni  ivic l  

reenignE ing. N( ove ceD/rebm e rebm  102 4) ( 61  kram  )  

tirW e rohs t eton s no  G nuor d w ta er dom e fo  nerrucco ce  

voN( e ebm r ceD/ e ebm r )4102  8(  kram )  

dnuorG  retaw  si  a very po rew f lu  tnega  ekil  revir  f ro  gnitaerc  uoirav s  

lacigoloeg  f serutae  upon ro  woleb  eht  rus f eca  of eht  htrae .  

• hC e lacim  w kro  eud  to oisorroc n  

• cinahceM al w kro   

• raluceloM  R calpe ement  

• itisopeD on by picerP a oit n  

1. IMEHC C LA  W KRO  EUD  TO ROC R SO ION  
 

nehW  rg o dnu  taw er co sem  otni  c catno t htiw  li em  ts o ,sen  d lo o etim s,  

spyg u ,m  etc. irud ng sti  uorgrednu nd f ,wol  ti  beco sem  brac o .detan  

• tamilC e  

• lacigoloeG  rutcurts es  

• Co isopm ti no  of kcor  a dn  nuorG  d etaw  r  

• ehT  isorop ty dna  eP r ilibaem ty of kcor s  

• wolF  leV o ic ty of uorg nd etaw r  

• Te erutarepm  dna  rP ess ru e  

• htpeD  of dnuorG  etaw r tcatnoc .  
 

FDNAL O SMR  YB  S EVLO TN  CA T OI N  

TSRAK  POT O RG A HP Y  

tsraK  rgopoT aphy si  na  i natropm t nal d f tae eru  depoleved  due ot  ht e  

tnevlos  noitca  of bus  rus f eca  retaw  dna  saw  f tsri  deiduts  ni  RAK ST noiger  o  f  

SOGUY L .AIVA  

2. CEM H INA C LA  W RO K  

ehT  uorg nd retaw  is s tcejbu  ot  vom e nem t due ot  ivarg ty dna  sti  hyd citatsor   

aeh d. uB t sti  icolev ty si  um ch sel s naht  that of rus f eca  .retaw  D eu  to ti s  

move ,tnem  it ahcem ni lac ly tacirbul es eht  us rf eca  of ,skcor  gniredner  ht e  m  

ceb o gnim  ,rekaew  lead gni  ot  ils d gni  dna  f ulia re of sepols .  
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3. LOM E LUC AR RE CALP EM NE T  

Wh ne  rg o dnu  w reta  pe etalocr  ht r hguo  a ow od f ,lisso  eht  oow d cells ma  y  

eb  calper ed by lis ica mo elucel s eirrac d by dnuorg  retaw , evnoc tr gni  ht e  

doow  f lisso  otni  s ficili i de  w doo   

4. PED O ITIS ON YB  RP E IC P OITA N  

• ,eticlaC  Si ,acil  Fl irou t ,e  ,etiraB  e ct  era  some of eht  arenim l de  stisop  

f demro  by atipicerp t oi n f mor  rg ou dn  retaw .  

• setitcalatS  a dn  alatS g im tes era  eht  tsom  co nomm  evac  ped o ,stis  for em d  

eud  to pird p gni  of rg o dnu  aw t re  in li em  s ot en  revac ns and he ecn  ht ey ra e  

dellac  ird p enots s.  
 

PIRD  ST ENO S  

suhT  ht e oirav us al nd for sm  na d f serutae  for dem  eud  to rg o dnu  w eta r noitca   

dna  sti  ird p gnip  ra e: 

• TSRAK  POT OG AR PHY  

O nilemoD s  

O noituloS  itivaC es  

O dnilB  llaV eys  

• DNAL  S ISBU D NE CE  

• ICILIS F DEI  OOW D  

• LATS A TITC ES  

• LATS A TIMG ES  
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TINU  II  

TRAP  A  

1. IRW TE HT E MO S’H  CS A EL  OF AH R SSEND  ( /YAM JU EN  6102 )  

A nu acirem l eulav  is o deniatb  by gnisu  t eh  s’hom  elacs  o  f ndrah e ss .  
 

sendraH s RENIM AL  

1 claT   

2 Gypsum  

3 Calcite  

4 tiroulF e  

5 A ap t ti e  

6 salcohtrO e  

7 trauQ z  

8 apoT  z  

9 Cor nu dum  

10 iD a nom d  
 
 

EFFID R ECNE  B EWTE EN TS R AE K DNA  OC L RUO  FO  NIM E AR L  

LIRPA( / YAM  20 51 )  

aertS k- oC l ruo  of f eni ly po deredw  mi laren  as deniatbo  by ur b gnib  a im n lare  sniaga t  

na  zalgnu ed rop c niale  etalp . Exa elpm : aM gn tite e, alb ck ni  c ruolo  a dn  vig e ikcalb sh  

nworb  loc o ru  sa  ts r kae .  

ruoloC - O rucc  eud  ot  c niatre  levaw e htgn  of li thg  by ta o sm  kam i gn  of cr latsy  s  

rhcoidI o itam c: sh wo  a tnatsnoc  co ruol  ap aep r me cillat  crys lat  xe . Co repp   

rhcollA o itam c: S woh  elbairav  loc o ,sr  ppa e ra  on n- llatem ic xe . Q rau tz  

coduesP hro citam : Sh swo  f esla  uoloc r, w eh n etator d  

3. EFFID R ECNE  EB NEEWT  C AEL VAGE DNA  RF A UTC RE FO  ENIM RAL  

J/YAM( U EN  02 16)  

gavaelc e rutcarf e  

tI  si  ed f deni  sa  a net d ne cy ed f deni  sa  ht e eppa a ecnar  of  

of enim lar  ot  kaerb  gnola  nekorb  rus f eca  of im n lare  ni   a  
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niatrec  ed f etini  cerid tion. oitcerid n hto er aht n aht t fo   

gavaelc e.  

Ty ep s lasaB  aelC v ga e nevE  tcarF u er   

irP s citam  gavaelC e nevenU  rF a rutc e  

cibuC  vaelc age adiohcnoC l utcarF re  

gE . tivocsuM e rehC t  

dnelbnroH e rhC o tim e  

trauQ z  
 
 
4. TSIL  RUOF  EXA SELPM  FO  CL YA  M LARENI  RPA( I /L M YA  5102 )  

• tiniloaK e  

• etillI   

• noM t irom l tinol e  

• tinwotneB e  
 
5. TSIL  EHT  U SES  OF ACIM . ( VON / CED  4102 )  

• desU  ni  ap i tn  sa  a pig tnem  rednetxe  dna  la so h sple  ot  irb g neth  ht e ot ne.  

• stI  ihs ny a dn  ttilg ery ap ecnaraep  am k se  ti  use for oc s item cs.  

• desU  ni  in rotalus  in le e scinortc .  
 
6. HW AT RA E THE AV R TEI IES FO  LP A COIG LASE LEF D RAPS ?  

D/VON( EC 102 4)  

• tiblA  e  

• salcogilO e  

• tihtronA e  

• nisednA e  
 
7. AHW T ERA  EHT  SEPYT  FO  IM CA (N CED/VO  5102 )  

• thgiL  im ca- suM c tivo  e  

• kraD  cim a- itoiB te  
 
8. RB ING UO T HT E D FI FER NE CE EB T EW EN MU IVOCS TE DNA   

ITOIB TE. N( O D/V EC 4102  )  
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hP y acis l CSUM O TIV E ITOIB TE  

eitreporp s  

rC y lats  Sy ets m M inilcono c inilconoM c  

gavaelC e ,tnenimE  b asa l reP f tce  dna  asab l  

aertS k selruoloC s selruoloC s  

sendraH s 5.2  - 3 5.2  - 3  
 
 
9. IRW TE HT E RP O ITREP ES FO  CIM A J/YAM( U EN  02 14)  

• inilconoM c s tsy em  

• reP f tce  lasab  c gavael e  

• woL  ndrah e ss  teb w nee  2 ot  3  

• suoertiV  L rtsu e  

• alP ty cr atsy  l  
 
10. SID T UGNI ISH WTEB E NE  GUA ITE NA D HO BNR L NE DE M( A UJ/Y NE  

4102  )  

hP y acis l TIGUA E NROH B NEL DE  

eitreporp s  

rC y lats  Sy ets m inilconoM c inilconoM c, cr latsy  l gno ,  

rednels  dna  irp s am tic  

gavaelC e irP s itam c reP f ,tce  irP s itam c  
 

rtsuL e nommoC ly ertiv ous uoertiv s  

 
sendraH s 5 ot  6 ot5.5  6  

 
 
 
11. FED I EN  MI EN R YGOLO .  

olareniM gy is eht  br hcna  of oloeg gy hw i hc  slaed  htiw  eht  f mro a noit ,  

,ecnerrucco  p eitrepor s dna  sesu  of arenim ls.  

12. RW I ET  THE PR TREPO I SE  AND US SE  FO  C CLA I ET  (M NUJ/YA E 2102 )  

eitreporP s  

• hobmohR e lard  cr latsy  system  
 

64  

CE8392 -EG  www.Learnengineering.in

 www.Learnengineering.in

 w
ww.L

ea
rn

en
gin

ee
rin

g.i
n

http:// www.Learnengineering.in


• reP f tce  gavaelc  e  

• ssendraH - 3 

• suortiV  lu rts e  

esU s  

• desU  ni  ce tnem  ma un f nirutca  g  

• eiraV ty of eticlac  si  su ed ni  acitpo l rtsni u nem  t  
 
13. IRW TE EHT  I TROPM A TN  MINE SLAR  FR MO  F LE RAPSD  G UOR P  

DNA  TH RIE  U SES . ( /LIRPA M YA  2015)  

atropmI nt enim r la s  

• esalcohtrO   

• nilcorciM e  

• nidinaS  e  

• salcoigalP e  
 

esU s  

• desU  sa  rec a cim  s  

• desU  sa  er f ar eirotc s  
 

TRAP  B  

1. Wh ta  ra e ht e rav oi su  hp y acis l orp p eitre s fo  larenim s? G evi  ex elpma  f ro  ea hc   

dna  ex nialp  ht em ni  d liate . ( am y/ enuj  102 2, ced/von  3102 )  

)a  LOC OU  R  

ruccO  ud e ot  ce niatr  tgnelevaw h of thgil  by ta o sm  nikam g of cryst .sla  nO  t eh  ab sic  

of roloc  of a arenim l may gnoleb  to an oy ne o  f t eerh  t sepy  ,  

rhcoidI o itam c: sh wo  a tnatsnoc  co ruol  ap aep r me cillat  crys lat  xe . Co repp   

rhcollA o itam c: S woh  elbairav  loc o ,sr  ppa e ra  on n- llatem ic xe . Q rau tz  

coduesP hro citam : Sh swo  f esla  uoloc r, w eh n etator d  
 
 

)b  SUL TRE  

tI  si  t eh  Sh eni  of enim r la  eud  ot  i tn isne ty of er f noitcel  of thgil  f mor  its rus f eca .  

tI  sdneped  o  n  

  

74  

 

 
 

 
 

ehT  erutan  of er f itcel on rus f ca e  
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 ehT  thgil  a itprosb on ca icap ty of slarenim .  

 ehT  er f evitcar  xedni  of mi aren l  

• suoertiV  rtsuL e: salg sy s enih  gE . ,ztrauQ  gyps mu   

• lraeP y rtsuL e: eP arly enihs  gE . suM c vo ite  

• kliS y rtsuL e: lis ky hs i en  gE . sA b otse s  

• cillateM  L ertsu : ateM l cil  enihs  E ngaM.g e tit e  

)c  ERTS AK- ruoloC  of f eni ly edwop r de  mi laren  sa  deniatbo  by r gnibbu  a renim al  

tsniaga  na  u dezalgn  po nialecr  etalp   

 xE a elpm : gaM n tite e, kcalb  in uoloc r na d evig  alb c hsik  worb n ruoloc  as  

aerts  k  

)d  LC E AVA GE- tI  si  ed f deni  sa  a te edn ncy of nim e lar  ot  erb ak gnola  ec r iat n  

ed f etini  noitcerid . tI  si  a enalp  of ssenkaew  wi ht  tsael  hoc e nois .  

Typ se  o  f egavaelc  ra  e  

lasaB  lC e gava e- enO  s te  of gavaelC e- Mu cs o tiv e  

irP s citam  avaelC eg - t ow  tes  of gavaelC e-Ho dnelbnr e  

cibuC  elc a egav - t eerh  tes  of egavaelC  ta  ri hg t elgna  ot  ae ch ehto r- G anela   

)e  TCARF U ER - ed f deni  sa  eht  aeppa r na ce of nekorb  rus f eca  of larenim  ni  a  

noitcerid  ot reh  naht  ht at of egavaelc . ehT  ty ep s era   

 nevE  carF t ru e- rb oken rus f eca  si  s toom h – rehC t  

 nevenU  Fr rutca e- rb o nek  rus f eca  si  guor h – timorhC e  

 ohcnoC i lad  carF t ru e- nekorb  rus f eca  si  curved- trauQ z  
 
 
)f  ICANET TY- ehT  b roivahe  of larenim  ot w sdra  eht  f ecro  taht  dnet  ot  ,kaerb   ,dneb  

tuc  ro  rc su  h . ehT  types ra e  

 litceS e- tuc  htiw  knife - lat c  

 lbaellaM e- f nettal  i otn  eehs t- evlis r  

 lttirB e- rc u selbm  to po edw r- uQ a tr z  
 
 
g) DRAH N SSE - H sendra s of mi aren l dneped s no  hc emi ac l co isopm t oi n  .  

eteD r enim d by r ibbu ng ro  rcs a nihct g a im ne lar  of knu won n ndrah e ss  niaga st no e of  

nwonk  ah r ssend  .A nu em r laci  av l eu  si  o iatb n de  by su i gn  ht e ’hom s elacs  of .ssendrah  

 
84  

CE8392 -EG  www.Learnengineering.in

 www.Learnengineering.in

 w
ww.L

ea
rn

en
gin

ee
rin

g.i
n

http:// www.Learnengineering.in


 
sendraH s RENIM AL  

1 claT   

2 Gypsum  

3 Calcite  

4 tiroulF e  

5 A ap t ti e  

6 salcohtrO e  

7 trauQ z  

8 apoT z  

9 Cor nu dum  

10 iD a nom d  
 
 

)h  RTS U UTC RE- eht  ph lacisy  ma ek  pu  of the larenim .  

alubaT r – renim al ni  f denettal  f mro . iclaC te  

tagnolE ed – iht n ro  ht i kc  etagnole d. auQ rtz  

La allem r- mi laren  iw th ael  f ekil  ehs e st . Ver im c tilu e  
 
 
 
 
 
 
 
2. ebircseD  eht  cl itacifissa on dna  phy lacis  seitreporp  of ztrauq  fa lim  .y  

am( y nuj/ e 4102  )  

RAUQ TZ RG OUP  

loP)a y om r uohp s art n ofs r itam on  

ztrauQ  hw en detaeh  tra sn f smro  in ot  gih h temp erutare  idom f noitaci  as f swollo .  

trauQ z 870oc irt d imy te 41 70oc tsirc o tilab e 1713oc eM l  t  

ztrauQ  sah  t ow  op l my e sr   

• ahpla  trauq  z  

• ateB  trauq z  
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)b  thgiR  dnah ed dna  l tfe  dnah ed auq rtz  

issalC f dei  desab  no  ty ip lac  f secro  hcus  sa  ,lanogirt  epart z rdeho on na d  

imarypid d. nI  el ft dnah ed rauq t ,z  eseht  f seca  ra e tacol ed no  el ft is de of eppu r  

egde  of irp sm. nI  ri thg  dednah  auq r zt  eseht  oc ruc  no  hgir  t reppu  e gd e of cr latsy .  

)c  ruoloC ed eiraV t ei s  

eruP  ztrauq  si  loc o ru l sse  tnerapsnart  renim al ecneserp  of upmi rity ig v  e  

uoloc r  .  

A htem yst- elprup  ro  v eloi t  

S kom y – krad  ot  l thgi  worb n  

kliM y – erup  ihw te  

)d  rC y rcotp y enillats  Ty ep s  

 declahC ony- ertsuL  waxy  

 etagA  – op uqa e  

 nilF t – Du ll  apo que  

)e  erruccO n ec  : uccO r ni  lla  t epy s of kcor s kil e suoengi , atnemides ry  

)enotsdnas(  dna  meta cihprom  cor ks ieng( s ses ).  
 

hP y lacis  itreporP es  

anogaxeH l  
 

lareneG ly ab nes t  

sselruoloC  nehw  pu er ; rucco s ni  oc l dero  va  seiteir  

,der  ,neerg  b ul e  

adiohcnoC l  

Wh eti  ni  co derol  av r ei t ei s  

uoertiV s  

7  

56.2  ot  .2 66  

OiS   

suoengI  or kc   

unaM f gnirutca  alg s ,s  o lacitp  i tsn ur tnem s  

 
 

05  

rC y lats  Sy mets   
 

gavaelC e  

oloC  r  
 
 

rutcarF e  

rtsuL e  

aertS k  

sendraH s  

cificepS  Gr tiva  y  

Co isopm t oi n  

cnerruccO e  

esU   

2 
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3. VIG E LAS EI NT EF A RUT ES NA D ME ITN ON ROPMI T TNA   

EPORP R SEIT  FO  F PSDLE AR GR UO P ( UJ/YAM NE 02 16)  

)a  sdleF p ra  rG oup  

ehT  f rapsdle  are ht e tsom  rp o nenim t uorg p of larenim s am k gni  rom e aht n  

%05  by iew g ,th  surc t of htrae  otpu  htped  of .mk03 M tso ly ht ey rucco  ni  engi ous  

skcor  dna  tem a om r ihp c skcor . emoS  des i nem tary skcor  ekil  sokra e a dn  rg e awy c sk .  

)b  hC e im c la  Co sopm i oit  n  

rapsdleF  ra e eihc lf y la umi acilison te of ,aN  K a dn  aC .  

WZ O W= ,aN  ,K  aC  , Z= iS  dna  ,lA  iSlAaN  O , lAK Si  O  

)c  Ato cim  utcurtS r  e  

rapsdleF  s woh  a c tno i suoun  D3  owton rk type of erutcurts  ni  w cih h  oiS  

ardehartet  ra e eknil d ta  lla  enroc r hcae,s  xo ygen noi  gnieb  s rah ed by 2 ad  tnecaj  

rdeharetet a.  

)d  rC y oitazillats n  

ehT  cr latsy l ihpargo c s tsy e sm  era  ilconom n ci  a dn  lcirt .cini  

)e  ifissalC c oita n  

issalC f dei  desab  on hc e im c la  comp noitiso  dna  mo ed  of crys illat sat noi .  

hC e lacim  co opm s iti no  edoM  fo  rc y illats s ita on  

Ty ep s gE : Ty ep s gE :  

hsatoP  eF l apsd r salcohtrO e inilconoM c salcohtrO e  

ladoS i em  apsdleF r tiblA e inilcirT c nilcorciM e  
 
 
)f  hP y lacis  eporP r eit  s  

hT ey are lareneg ly li thg  ni  ,ruoloc  evah  l wo  iceps f ci  ivarg t ,y  lbuod e  

egavaelc  dna  endrah ss av r gniy  eb t neew  6 to 6.  5  

HTRO OCL ORCIM C IL N TIBLA E RONA TH TI E  

SA E E  

inilconoM c, cinilcirT , inilcirT c inilcirT c  

ucco r in selbmeser   

itamsirp c lesolc y tiw h  

epahs s salcohtro e  

 
15  

3 8 3 8 4 8  ,  

4 

hP y lacis   

eitreporp  s  

rC y lats   

Sy ets m  
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 wohS  

gavaelc e ni   

 owt  

noitcerid s.  

egavaelC   

elgna  si  09 0  

suoiraV   

sedahs  of er d  

dna  nip k  

 
 
 
 
 

uoertiV s ot   

imes - uoertiv s  

- 
 
 

6 – .6 5  
 

65.2  ot  .2 58  
 
 

iSlAK   O  

 8  

 
 
 
 
 

yllacitpO   

vitagen  e  

nuoF d ni   

uoengI s deniarg  ig uoen  s  

skcor , cor k  

yllaicepse   

tinarg e 

tneserP  ni  wt o  

oitcerid n  
 
 
 
 
 
 
 

yllareneG   

etihw ; sla o  

ucco r in  

sidder h na d  

hgil t rg ey  

dahs e.  

se im - ertiv ous  
 
 

selruoloC s  
 
 
- 
 
- 
 
 

lAaC  iS  O , 

egavaelc  ni  wt o  

noitcerid s  
 
 
 
 
 
 
 

hsineerG   

f apsle r  
 
 
 
 
 
 
 
- 
 
 

selruoloC s  
 
 
6 – .6 5  
 

45.2  ot  .2 57  
 
 

iSlAK  O  

gavaelC e  

 
 
 
 
 
 
 
 

uoloC r  

 
 
 
 
 
 
 
 

rtsuL  e  
 
 

aertS  k  
 
 

sendraH  s  
 

cificepS   

tivarG  y  

Co isopm t oi n  

 
 
 
 
 

acitpO l  
 
 

rruccO e cn e  

3 8 2 2 8 

001  - 09  %  

wt o  

egavaelc   

ni   

noitcerid  

s  

 
 
 

nommoC  

ly  

hsitihw   

ro   

hsiknip   

tihw  e  

suoertiV   

ot  raep ly  

elruoloC  

ss   

6 – .6 5  

.2 06   

6.2 2  

iSlAaN  

to  

 
 
3 

O 

3 8 

001  - 90  

%  

llacitpO y yllacitpO   

vitisop e vitagen  e  

uoengi s suoengI  or c  k  

kcor   

cus h as  

etinarg  s  
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yllacitpO   

vitagen  e  
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esU d as esU d as esU d as - 

imarec c imarec c cimarec   

airetam l airetam l. airetam l.  

sA  a semi sA  a  

suoicerP  st no e nro a tnem  

al nots e  

ni   

dehsilop   

f mro   

dA airalu , lcohtronA ase - esalcoigalP   

nidinaS e apsleF  r  

 
4. E PX L NIA  A HPM I ELOB  G PUOR  FO  RENIM A SL  . (M /YA J ENU  02 16)  

sihT  puorg  of im n lare  is dedrager  as lellarap  to p enexory  uorg p  

hC)a e cim al Co isopm t oi n  

esehT  slarenim  era  em et - .setacilis The illatem c snoi  tneserp  ni  hpma i elob s  

era  ,gM,aC  eF  dna  aN . [ iS  O ] [ ]HO  .  

tA)b o cim  tcurtS ure  

nI  a bihpm o ,el  eht  OiS  ardehartet  era  l dekni  in elbuod  hc ain.  

rC)c y oitazillats n  

ehT  amp elobih s era  lo ,gn  els n red  and irp sma cit . hT e irp sm lgna e is 21 4o  .  

Cr ezillatsy  ni  owt  s tsy ems rohtro ho cibm  a dn  mo inilcon c.  

fissalC)d i oitac n  

hrohtrO omb ci  A hpm i lob e nilconoM ic Amp obih el   

pohtnA h tilly e rT e tilom e  

dnelbnroH e  

hP)e y lacis  reporP t ei s  

tsoM  of ht em krad  ni  .roloc  raH d ssen  eb twe ne  ot5  6 and iceps f ci  g ivar t  y  

neewteb  .2 8 dna  .3 6. T rieh  cr latsy s era  ole nga ,det  rednels  dna  f uorbi s ni  .erutan  
 
 
 
 
 

35  

cimonocE   

esU   
 
 
 
 
 
 
 
 
 
 
 
 

eiteiraV s  

4 11  2 2 

4 
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hP y lacis  treporp ies NROH B NEL DE  

 
rC y lats  Sy ets m inilconoM c, cr atsy l l gno , ls e edn r and  

itamsirp c  

gavaelC e reP f ,tce  irP s itam  c  
 

uoloC r kraD  ,neerg  kraD  brow ,n  calb k  

 
rtsuL e uoertiv  s  

 
aertS k Wh eti  tiw h ineerg sh it nt  

 
sendraH s ot5.5  6  

 
cificepS  Gr tiva y 3 ot  4.3 7  

 
Co isopm t oi n hgiH ly bairav le dna  comp ;xel  daorb ly an  

la u suonim  a pm ih b lo e  

acitpO l lacitpO ly vitagen e  
 
 

rruccO e cn e kcoR  for nim g renim al f dnuo  ni  I uoeng s  

dna  tem a cihprom  ro kc s ekil  sedna i et .  

 
 

eiteiraV s uobA t lah f a od zen eirav t ei s of  

dnelbnroh e eped n id ng no  hc e acim l  

co oitisopm n  
 
5. IG VE AN ED ELIAT D AC UOC NT OF HT E M NI LARE O ACIG L  

OPMOC S ITI O ,N  EN EENIG R GNI  ORP P EITRE S, BE VAH OI RU  NA D USES  

FO  LC AY IM N RE A SL  ON( V CED/  2102  )  

YALC  M ENI R  :LA  

• lC ay nim e lar  ra e iam nly for em d eud  to etla r snoita  or ced omp itiso on of erp - 

gnitsixe  si etacil  mi ren a sl .  
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• :gE  oaK l etini  lc ay mi laren  is f emro d by the dkaerb o nw  of f dle s rap  by  eht  

noitca  of Wa ret  dna  CO  

• lC ay era  la so f demro  yb  hyp ehto r lam  itca vit .y  
 

seiteiraV  fo  alc y tam e lair  dna  t rieh  Che im c la  co opm s :snoiti  

• llA  lc ay mi laren s ra e b lacisa ly hyd uor s si acil t se .  

• So em  may evah  til t el  p issato u ,m  sengam ui ,m  idos u ,m  ir no  .cte  
 

alC y slareniM  ra  e  

tiniloaK.1 e  

2. etillI   

3. noM t inollirom te  

wotneB.4 n ti e  

NIGNE E IRE NG PR TREPO I SE  OF LC AY  

tisoroP)i y  

tI  is ed f deni  as ht e ra oit  of rop e caps es rp e tnes  in ht e sa elpm  to eht  atot l  

lov u em  of sa .elpm  

V/v=n  1* 00  

eP)ii r baem i til y  

ehT  icapac ty of atarts  to nart s tim  retaw  ht r uo gh ti  si  llac ed ep r em a lib ti y.  

isnoC)iii s cnet y fo  ios l  

netsisnoC cy de seton  d eerge  of f nmri e ss  of lios  na d ti  si  er la det  ot  etaw r  

netnoc t.  

It si  ircsed b de  ednu  r  

diuqiL)a  li im t  

citsalP)b  Li im  t  

gaknirhS)c e Li im t  

icitsalP)d ty ednI  x  

)vi  tivitcA y fo  alc y  

tI  si  ed f deni  sa  eht  r oita  of icitsalp ty dni ex ot  egatnecrep  iew g th  of  lios  

selcitrap  of id a retem  le ss  naht  2 orcim n .s  

)v  raehS  s tgnert  h  

It si  eht  ecnatsiser  ot  ed f oitamro nby nitnoc u suo  raehs  calpsid e em nt of  lios  
55  
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elcitrap s  .  

VAHEB I RUO  FO  CLAY  

Sw gnille  reporp ty rud i gn  iar ny es a nos .  

knirhS a eg  irud ng toh  s osae n  

ISYHP C LA  PR PO E EITR S  

inotneB)i( te lC a :y  F ro med by noitaretla  of cinaclov  hsa . niaM ly sah  mont irom l etinol  .  

desU  ni  rd i gnill  w slle  a dn  oc s item c araperp tion  

anihC)ii(  lc a :y  raV iety of eniloak  lc ay do se  n to  llews  htiw  itidda on of .retaw   etihW  

ni  ruoloc . deesU  ni  eht  ma un f erutca  of kcorc ery.  

llaB)iii(  Cla :y  saH  ral ge Si acil  Co tnetn . saH  h hgi  itsalP city. sU ed ni  rec a cim .  

)vi(  riF e lc a I:y t ah s doog  icitsalp ty, oc l ro  si  ,etihw  rg ey or .kcalb  esU d in  

ma un f erutca  of dica  er f otcar ry cirb ks  
 
 

hP y lacis  treporp ies alC y nim e lar  s  
 

rC y lats  Sy ets m inilconoM c dna  irt c nil ci   
 

uoloC r ,sselroloC  rg e ,y  br wo n  
 

rtsuL e lluD  dna  ae rthy  

aertS k Wh eti   

sendraH s 2  

cificepS  Gr tiva y .2 6  

Co isopm t oi n Hyd suor  alu inim um is l taci e  

oF rm evissaM  ae rthy  

 
rruccO e cn e tanretlA e cudorp ts fo  ilakla   

f apsdle r  
 

esU s desU  ni  t eh  unam fa erutc  fo   

,skcirb  elit s dna  rec ami sc  te  c  
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IMOTA C S CURT T RU E IN ALC Y RENIM A SL / IM N LORE O ACIG L  

OPMOC S ITI ON  

• ehT  lc ay Mi slaren  poss sse  teehs  ts r erutcu  and crys ezillat  u redn  eht  m ilcono cin   

cr latsy  s sy tem  

• ehT  cisab  urts c larut  u stin  of tsom  of eht  clay slarenim  c stsisno  of ilis c  a  

ehartet d or n  

• suoiraV  clay larenim s era  for dem  by cats ki gn  of co anibm t noi  of eht  isab c  

teehs  curts t seru  iw th diff tnere  f smro  of idaol ng neewteb  t eh  comb ni ed teehs s  

• nI  loak i etin  cla ,y  nim e lar  li im t de  i os rom p ih sm bus s oitutit n kat e lp a ec  na d ht e  

denibmoc  s acili  era  eh ld rehtegot  f ria ly it g th ly by h ordy g ne  nob d gni .  

• A tiniloaK e elcitrap  co stsisn  of 001  cats ks of acilis  dna  a ul anim  s eh et.  

• nI  na  etillI  clay nim e ar l eno  mula i an  teehs  is c denibmo  w hti  wt o ilis ca eehs t  

• nI  eht  nom t inollirom te lc ay t eh  cisab  st ur c erut  si  sa em  sa  il etil  ni   hcihw  

la u anim  hs e te  si  trap ial tutitsbus i no  of la u nim i mu  by am g isen um. The eraps  ewteb en  

eht  co ibm n de  teehs  si  o deipucc  by retaw .  

• gnillewS  of noM t irom l etinol  ucco rs.  
 

SESU  OF LC AY MI AREN LS  

  
 
 
 desU  sa  f gniretli  and d gnizirodoe  a stneg  in the er f gnini  o  f elortep um  

 desU  ni  irup f gniy  wes a eg  .  
 
6. E PX L NIA  IN ED T LIA  AB TUO  P RY O ENEX  AND IM CA GR UO P  

)a  Py or x ene  uorG p  

I tnatropm  r kco  for im ng slarenim . hT ey occur ni  doog  a nadnub ce in  krad  

deruoloc  ig suoen  a dn  em ta prom h ci  skcor .  

hC)b e im c la  Co isopm t :noi  

Pyr enexo  are f rre o-ma noiseng  is l setaci .  

OiSR  R erehw =  ,aC N ,a  dna lA  Li  

tA)c o cim  S rutcurt e  

elgniS  niahc  s rutcurt e of .setacilis  ehT  lis i oc n-ox negy  t rdeharte on ra e  
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deknil  got e reht  ta  o en  of ox negy  ato sm .  

)d  rC y oitazillats n  

Cr zillatsy e ni  owt  sys met  cus h as ohtro rhomb ci  na d mo cinilcon . hT e  

irp sm lgna e si  87o dna  39 o.  

ifissalC)e c oita n  

hrohtrO o cibm  py or x ne e nilconoM ic py or x ne e  

Ty ep s gE : Ty ep s gE :  

titatsnE e iSgM O dispoiD e OiSeF   

yH p ehtsre ne iSgM O tiguA e - 
 
 
)f  hP y lacis  eporP r eit s  

hT ey era  lareneg ly ad rk ni  ,ruoloc  rieht  h dra n sse  seirav  teb w nee  5 and .6   

icepS f ci  ivarg ty from 3 ot  3.3 . P si citam  c ael v ega  si  sop s elbi .  
 
 

REPYH S EHT NE TIGUA E  
 
 

hrohtrO o ibm c inilconoM c  
 

irP s itam c irP s itam c  

neerG , ilO ev  eerg n to ruccO s in ahs des fo   

hsineerg  lb ack rg a ,hsiy  gre ne  dna  b al ck  

raeP ly ot  vi uoert s nommoC ly ertiv ous  
 

rg ey - 
 

5 - 6 5 ot  6  
 

4.3  - .3 5 52.3  ot  .3 55  
 
 

iSgM O A elpmoc x Fe-Mg  

tacilis e  

lacitpO ly n vitage e lacitpO ly p vitiso e  

 
 
 

58 

3 3 

3 

hP y lacis   

eitreporp s  

rC y lats  Sy ets m  
 

gavaelC e  

uoloC r  
 
 

rtsuL e  
 

aertS k  
 

sendraH s  
 

cificepS   

tivarG  y  

Co isopm t oi n  
 
 

acitpO l  
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dnuoF  ni  clav o cin  gI n suoe  orreF - gam n ise um  

skcor  ekil  a etisedn . mi laren  of suoengi  or ck.  
 
 
 

ACIM  G UOR P  

ehT  erutcurts  si  acim c suoe  dna  ti  nac  eb  split otni  ev ry niht  sh stee   gnola  

eno  itcerid on. tI  tsisnoc  of OiS  ehartet d nor  deknil  ta  ht ree of rieht  srenroc   dna  

nidnetxe g ni  t ow  id me noisn . T eh  sh stee  are h dle  egot t reh  in iap n bi em t cilla  i sno . hT e  

egavaelc  erp s tne  si  emi tnen . aciM  era  ediseb  f sdle p ,ra  pyr enexo  dna  a pm h elobi   

dna  f smro  4 tnecrep  of tsurc  of htrae .  

hC e lacim  oc opm s iti no   

They ra e ilis c seta  of inimula um na d atop s is um tnoc a nini g no e ro  m ero  of  

ordyh x ly  g ,puor  ngam e is u ,m  nori  cte .  

tA o cim  tS r rutcu e  

teehS  erutcurts  ni  ta o cim  co tutitsn i .no  ehT  cisab  tinu  of ,setacilis  Si  O  

ehartet d nor  era  il n dek  ta  rieht  eerht  srenroc  re itlus gn  ni  O:iS  ar t oi  of ,5:2  nehw  netxe  d  

ni  2 tcerid i no  luser ts in teehs  o  f OiS  

rC y oitazillats n  

cinilconoM  S tsy em.  

acifissalC t oi n  

thgiL  im ca  
 

tivocsuM e  

 
tinogaraP e  

 
hP y lacis  treporp ies  

• reP f tce  lasab  gavaelc e  

• woL  ah ndr e ss  teb w nee  2 ot  3  

• suoertiV  L rtsu e  

• alP ty cr atsy  l  
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4 

4 

4- ehartet d ar .  

 
 
 
 
 

kraD  ciM a  
 

titoiB e  

 
tidlawniZ e  
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CSUM O TIV E ITOIB TE  
 
 

inilconoM c inilconoM c  

,tnenimE  b asa l reP f tce  dna  asab l  

selruoloC s ni  iht n kcalB  dna  d pee  erg en  

teehs ; as a ssam   

raeppa  elap  y wolle   

suoertiV ; raep ly on - 

egavaelc  f eca   

selruoloC s selruoloC s  

5.2  - 3 5.2  - 3  

 7.2 – .3 1 7.2  – 1.3  

vitagen e vitagen e  

nommoC ly p tneser  in lnommoC y found in  

atnemides ry kcor s uoengi s and  

em ta prom h ci  kcor s  

ooG d el acirtce l - 

i otalusn r na d esu d in  

lacirtcele  tsudni ry sa  a  

f eri  foorp   
 
 
7. EVIG  NA  DE IAT L DE  CA C TNUO  NO  USPYG M DNA  AC L ETIC   

tI  si  a sedi atnem ry or c .k  ehT  co tisopm i no  is OSaC  H2.  .O  stI  c olo r si  tihw e  

tub  may la so rucco  ni  o reht  sedahs  hcus  sa  yell ,wo  der  ro  krad  rg ey due ot  i rupm i seit .  

Gypsum si  for sm  sa  a tluser  of noitaropave  f mor  aes  retaw  hcir  in etahplus  stlas .  

yH d noitar  fo  na hydrite stluser  ni  g spy u .m  nA h etirdy  si  a unarg l ra  etagergga  of  

larenim  anh etirdy  CaSO . ehT  sesu  ra e  

 desU  sa  a raw retam i la  ni  eht  am nuf erutca  of rezilitref .  

 desU  sa  na  aitnesse l tneidergni  ni  eht  am nuf erutca  of mec e .tn  

 ni  eht  am nuf erutca  of retsalp  of .sirap  

 sA  f eri  oorp f gni  co pm o tnen  of gypsum bo dra .  

 
06  

hP y lacis   

orp eitrep s  

rC y lats  Sy ets m  

gavaelC e  

uoloC r  

 
 
 

rtsuL e  
 
 

aertS k  

sendraH s  

cificepS  Gr tiva y  

acitpO l  

cnerruccO e  

 
 
 

imonocE c sU e  

& eiteiraV  s  

4 2 
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hP y acis l USPYG M ICLAC TE  

itreporp es  

rC y lats  Sy ets m inilconoM c lanogaxeH - 

hR o hobm e ard l  

gavaelC e reP f ce t hgiH ly Perf ce t  

rtsuL e lraep y uoertiV s  

sendraH s 2 3  

cificepS  Gr tiva y 3.2  7.2 1 

ticaneT y litceS e lttirB e  

oF rm ;suorbiF  etailoF d eruP  eticlac  si  tihw  e  

dna  apsnart r tne .  
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TINU  II  I  

TRAP -A  

1. TSID I IUGN SH WTEB E NE  GR NA I ET  DNA  M BRA LE COR K A( UC  

/LIRPA M YA  20 01 )  

kcoR   may eb  ed f deni  sa  pl inotu c hgil t oloc r de  engi o su  or c sk . ehT se era  a nom g ht  e  

mo ts  co nomm  ig suoen  skcor . ehT  krow  inarg te si  devired  f mor  itaL n drow  inareg um  

em a gnin  a arg in na d o suoivb ly er f sre  si  t eh  e alunargiuq r utxet re of eht  raM b el  is  a  

laitnessE ly a rg raluna  em at prom h ci  kcor  co desopm  eihC fly of cer ry dezillats  iclac te  .  

tI  si  a rahC a deziretc  by a ralunarG  rutcurtS e b tu  eht  iarG n eziS  s oh ws  

2. TSIL  EHT  AV RIO SU  SEPYT  FO  SEDI TNEM A YR  NA D M MATE O IHPR C  

.PUORG ( CUA  A RP I YAM/L  2 010 )  

deS i nem t ra y puorg 3  

• notsdnaS e  

• notsemil e  

• elahS  oC ngo  

• lgnaG o rem ate  

M te a rom p cih  rg oup  

• tiztrauQ e  

• lbraM e  

• talS  e  

• Ph tilly e  

3. TIRW E BA OUT HT E M ENI RAL OPMOC S ITI ON, O IGIR N AND  

EPORP R SEIT  DNA  SESU  OF AB S TLA  CUA(  NO ED/V C 02 09)  

stlasaB  are lov c cina  i suoeng  r skco  for dem  by ipar d nidoc g f mor  aval  f swol  f or m  

seonaclov  ei reht  vo er t eh  rus f eca  )ro(  ednu r w reta  no  aeco n ci  f srool .  

OPMOC S ITI ON:  

stlasaB  era  co nomm ly ma ed  pu  of ciclac  galp i esalco  f srapsdle  dna  a nu rebm  of rreF  o  

– engam sium larenim s ekil  A ,etigu  lbnroh en .ed  nI  f tca  am ny types of stlasab  ar  e  

iugnitsid s deh  on the b sisa  of eht  type na d pr noitropo  of orreF  m ga aisen  im n slare  i  n  

eht m  .  
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RUCCO R CNE E: 

ehT  citlasab  r skco  f mro  e evisnetx  aval  f swol  no  eht  co nenitn ts dna  osla  no  the  

cinaeco  f srool  ni  al om st lla  eht  ger i sno  of eht  .dlrow  

4. IRB NG A SH TRO  NO ET  ON OD L IRE TE CUA( N /VO D 2CE 0 )90   

tI  si  na  i etn r dem i eta  t epy  of suoengi  or ck of cinotulp  o nigir  w hti  si acil  tnecrep age  

lareneg ly lyi gn  eb t ew en 25  – 66  %.  

OPMOC S ITI ON: hT e er  era  t lacipy ly hcir  in f rapsdle  ocoigalp se of caidoz  puorg ,  

setiroid  la so atnoc in ac ossec ry mi slaren  li ek  h ,ednelbnro  etitoib  a dn  s emo  p xory e .sen  

TE TX U ER : nI  utxet er , setiroid  wohs  solc e ecnalbmeser  ot  arg n seti  dna  ehto r  

cinotulp  or c sk . hT ey are esraoc  ot  idem um rg a deni  dna  holo-cr sy t lla i en  .  

RUCCO R CNE E: oiD r eti  co nomm ly o srucc  sa  llams  urtni si ev  bo seid  ekil  sekid ,  

,sllis  cots ks dna  o reht  i ralugerr  am s ses .  

5. EVIG  A RB I FE  D IRCSE P NOIT  FO  LI TSEM ONE A( UC N CED/VO  1102  )  

esehT  era  ht e tsom  co nomm  des i atnem ry or c sk  f mor  ht e non  lc a ts ic puorg  na d  era  

co esopm d eihc fly of ca etanobr  of iclac um iw th obus rd tani e orp p tro i sno  of brac o tan e  

fo  sengam ui m.  

TE TX U ER :  

• etilissoF ro su  tan ur  e  

• esneD  dna  co tcapm  et x rut e  
 

SEPYT  :  

niwolloF g era  co omm n typ se  of li notsem e s’ :  

1. klahC :  

llehS.2 y li tsem o en :  

calligrA.3 e suo  li tsem o en :  

gohtiL.4 r cihpa  li sem t eno :  

6. FFID ER ECNE  B EWTE EN EHT  OC OLGN M ARE TE AND CERB C AI S  

CUA(  NO ED/V C 02 11)  

CCERB I :SA  

tI  si  a lacinahcem ly f demro  des i em n at ry ro .kc  tI  stsisnoc  of ralugna  f stnemgar   fo  

cinegoreteh  co opm s iti on e eddebm d ni  a f eni  xirtam  of lc ayed retam ial.  

ehT  alugna rity of eht  f ar g stnem  i etacidn s ht at eseht  vah e us ff dere  ev ry elttil  or eve  n  
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on  opsnart rt af ret  rieht  targetnisid i no  f mor  eht  tnerap  kcor s. 

GNOC L EMO R ETA S :  

esehT  era  salc t ci  utan re dna  osla  eb l gno  ot  ru suoecad  rg o pu . hT ey c tsisno  om stly of  

dednuor  f stnemgar  of rav suoi  sezis  tub  eg n lare ly ab evo  2 mm .The ssendnuor  of  

slevarg  ikam ng eht  or ck si  a esu f lu  citsiretcarahc  ot  id ff etaitnere  ti  rf om saiccerB  in  

hcihw  eht  f ar g nem ts are laitnesse ly alugna r.  

7. FID F ERE N IT ATE BE EWT EN CALB K RG A IN TE OID( R ETI )  

NCUA( O CED/V  002 9)  

IROID TE: tI  si  na  ni t emre d etai  t epy  of ngi e suo  kcor  of cinotulp  o nigir  htiw  cilis a  

egatnecrep  ge laren ly l gniy  eewteb n 25  – 66 %.  

OPMOC S ITI ON: hT e er  era  t lacipy ly hcir  in f rapsdle  ocoigalp se of cidos  puorg ,  

setiroid  la so atnoc in ac ossec ry mi slaren  li ek  h ,ednelbnro  etitoib  a dn  s emo  p xory e .sen  

TE TX U ER : raoc se ot  me id um rg a deni  and h elo  cr llatsy i en .  

RUCCO R CNE E: oiD r eti  co nomm ly o srucc  sa  llams  surtni i ev  bo seid  ekil  sekid ,  

,sllis  cots ks dna  o reht  i ralugerr  am s es s  

8. FED I EN  T EH  ET MR  ME MAT O HPR I MS  . GI EV  E MAX LP ES A( UC MA /Y   

ENUJ  20 01 )  

tI  may ed f eni  sa  em t cihproma  p ssecor  inv gnivlo  se s laitne ly for am t noi  of  wen  

mi slaren  by eht  em cha in sm of lacimehc  er pla tnemec  of rp e- nitsixe g enim r sla   rednu  

eht  ni f ecneul  of imehc c la ly itca ve f eerhT.sdiul  rojam  ki sdn  of teM a prom his  m  

fid f detaitnere  on eht  b sisa  of do im n tna  f otca rs era  ther am l tem am ro ihp s ,m  d ny a cim   

em ta prom hism na d D ny a om  eht r lam  tem a om r ihp sm  

9. IL ST THE FEW TE TX U ER  OF I NG SUOE  COR KS ( UA C YAM / UJ N  E  

2102  )  

ehT  et rm xet t eru  has eeb n ed f deni  as t eh  tum u la  ler a snoit hip of id ff tnere   

mi igolaren c la  snoc t uti e stn  ni  a r kco . tI  is eted rmi en  by s ,ezi  hs a ep  and gnarra emen  t  

of eseht  neutitsnoc ts wi niht  eht  body of kcor .  

o itereahpA c  

o salG sy ro  uoertiv s  

o yP r itsalco c  

o itirenahP c  

o aP g titam e  
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10. ID S NIT G SIU H WTEB EEN L EMI S ENOT  DNA  AHS LE UA( C AM /Y   

ENUJ  20 21 )  

esehT  ra e ht e som t co nomm  s de i nem tary roc sk  f mor  ht e on n tsalc ic uorg p na d  era  

co desopm  eihc fly of etanobrac  of muiclac  with etanidrobus  pr tropo i sno  of etanobrac   

fo  sengam ui m  .  

tI  si  f eni - deniarG  des ime atn ry r skco  of ligra lar ,y  co tisopm i ,no  seht e era  edam  pu  of  

ev ry elcitrap  of tils  na  d lc ay  

11. FED I EN  PE RT O YGOL ?  

ehT  cnarb h of oloeg gy gnilaed  wi ht  rav i suo  as stcep  of skcor  s hcu  as t rieh  f amro t noi  ,  

issalc f noitaci  dna  oc uc r ecner  si  llac ed ortep log .y  

12. SID T NI UG ISH WTEB EEN M IMONO N ARE LIC COR K AND  

MYLOP I REN A CIL  KCOR  W HTI  E AX M SELP ?  

MONOM I REN A CIL  KCOR :  

skcoR  co esopm d by a lgnis e arenim l g.e( .) p exory n se  wh hci  is co sopm ed at  

enexoryp  no ly.  

MYLOP I REN A CIL :  

skcoR  co desopm  at mo er  naht  eno  larenim  and op l renimy a il dez  or ck ( ).g.e  tinarG e.  

13. FID F ERE N AIT T :E  ULP T CINO  OR CK DNA  V CLO A CIN  KCOR ?  

uoengI s kcor s ihw ch evah  for dem  ta  a ped th ra e wonk n as tulp on ci  engi o su  r kco  .  

.e( g. tinarg e) dna  t oh se f demro  from val a a dn  f demro  niam ly ta  eht  rus f eca   era  

nwonk  sa  cinaclov  ngi e suo  kcor  e( .g lasaB t)  
 
 

RAP T-B  

1. Wh ta  do y uo  un natsred d by ht e et rms et x rut e is ig oen us kcor s? (AUC  

D/VON EC 4102 )  

tI  si  ed f deni  sa  eht  lautum  er l oita n pihs  of fid f tnere  renim a lacigol  neutitsnoc ts ni  a  

cor k. tI  si  eted r denim  by eht  s ,ezi  epahs  a dn  ar gnar e tnem  of eseht  oc n stneutits  iw t ih n  

eht  ob dy o  f eht  or ck.  

OTCAF RS EXP AL I GNIN  ET TX U ER :  

ehT  eerht  f srotca  ,era   

A. GED R EE  OF CR ATSY LLI AZ T :NOI   
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llA  eht  c titsno u tne  m ni slare  may eb  rp e tnes  in tcnitsid ly cr sy t dezilla  f smro  na d isae ly  

dezingocer  by dedianu  eye  ni  on n-cr illatsy z de  f mro .  
 
 
 
 
 
 
 
 

coloh.1 r nilatsy e corem.2 r latsy ine 3. oloh h nilay e  

I. LOH O YRC S LAT I :EN   

nehW  lla  the itsnoc tue tn  larenim s era  tsid i tcn ly crys zillat ed.  

II . OH L YHO A :ENIL  

Wh ne  lla  the itsnoc tue stn  era  ev ry f eni  si  s ezi  dna  lg sa sy ro  non  cr sy t enilla  ni  an t eru .  

B. ARG N ALU R :YTI   

sihT  ed f seni  eht  niarg  ezis  of eht  suoirav  moc p stneno  of a kcor . suhT  eht  kcor  rutxet  e  

si  ebircsed d :sa   

I. ESRAOC  IARG N DE  – nehw  eht  eva r ega  niarg  ezis  si  ab evo  5 mm  the  

tneutitsnoc  arenim ls are neht  isae ly deifitnedi  htiw  dekan  e ey .  

II . ME UID M GRAI DEN : hW en ht e reva a eg  iarg ns is ze il es eb t neew  5 mm  a dn   

mm1  esu  of ingam f gniy  ssel  af ret  ceb o sem  assecen ry f ro  di e itn f gniy  lla  ht e  

tneutitsnoc  larenim  comp stneno  margaid  .  

III . IF NE RG A DENI : nehW  eht  a arev eg  grain ezis  si  le ss  naht  1 mm . nI  hcus  ro kc s  

itnedi f noitaci  of eht  c neutitsno t renim al rg a sni  si  lbissop e no ly htiw  ht e pleh  of  

im c epocsor  f ro  ihw ch ev ry siht  ro kc  tces i sno  evah  ot  eb  p deraper .  

C. RBAF I :C   

sihT  si  a co pm o etis  t mre  e sserpx i gn  eht  re ital ev  niarg  ezis  of diff tnere  arenim l  

neutitsnoc ts in a kcor  a dn  lew l as erged e of rep f noitce  ni  t eh  form of eht  crys slat  .  

cirbaF  lliw  eb  ed f deni  by eerht  et r sm .  

I. NAP DO OM R HP I :C   

Wh ne  ojam rity of eht  c tnenopmo s era  ni  f lu ly depoleved  s sepah .  

II . PYH I OID M RO P :CIH   

ehT  kcor  co sniatn  cryst sla  of lla  eht  rogetac ies:  

III . LA L RTO I ROM P :CIH   
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Wh ne  som t of eht  cr sy t sla  era  o  f lardehna  ro  ir raluger  ahs p se .  
 
 
Ty sep  fo  eT x :erut   

esehT  nac  be daorb ly d dedivi  tni o f evi  ogetac r sei .  

• lunargiuqE ar rutxet e  

• nI  uqe argi n ralu  xet t eru   

• evitceriD  et x erut   

• tworgretnI h erutxet   

• retnI  lunarg ar rutxet  e  

GIUQE R UNA L RA  ET UTX R :E   

llA  eseht  xet t seru  ni  w hcih  irojam ty of isnoc s tnet  cr slatsy  of a kcor  era  daorb ly eq au  l  

ni  .ezis  nI  ngi e suo  or c sk  eseht  txet u ser  era  s nwoh  by g ar n seti  dna  f setisle  era  of  net  

na dem  sa  gr citina  and f citisle  txet u ser .  

nI  citinarg  ,erutxet  the stneutitsnoc  era  ie t reh  lla  esraoc  eniarg d ro  lla  idem um  

deniarg  and eht  crys at ls wohs  e laereht  to bus h larde  ltuo i sen . In eht  f citisle  txet u er  t  eh  

kcor  is rcim o arg nul ra  eht  niarg s nieb g mo ts ly sorcim c cipo  crys slat  tub  t  eseh  

bairavni ly s woh  rep f ce t seniltuo .  

NI  UQE I ARG N LU AR TEXT :ERU   

ehT  eutitsnoc nt enim r sla  wohs  dekram  id f ecneref  ni  rieht  italer ve niarg  ezis  ra e  

depuorg  sa  in iuqe gra ralun  xet t oP.eru rph ry it ci  dna  ilcilop n ci  xet tur se  era  i atropm n  t  

xe a selpm  of hcus  te tx u ser .  

CERID T EVI  TE TX U :SER   

esehT  rutxet es taht  indi etac  eht  tluser  of f wol  of am g am  du gnir  eht  for noitam  of cor k  

era  nwonk  as tcerid i ev  erutxet .  

ehT  xe h tibi  rep f tce  ap r illa sm of cr latsy s or cry ts etilla s in ht e tcerid i no  of ht e f wol  of  

mgam a. rF ach city  text seru  era  co nomm  xe ma selp .  

RETNI G OR W HT  ET UTX R :E   

gniruD  eht  for itam on of eht  suoengi  skcor  wt o ro  erom  slarenim  may crys ezillat   tuo  

enatlumis o su ly ni  a li im t de  ecaps . oS  ht at t eh  itluser ng cr atsy ls a er  dexim  up  ro  

uorgretni p. cihparG  and ponarg hyr se  txet u er  is xe a elpm .  

RETNI  NARG U RAL  TE TX U :ER   
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nI  niatrec  ig suoen  rock cr slatsy  for dem  at e reilra  egats s may get to degnarra  t  tah  

op l lanogy  ro  irt g lano  secaps  era  left ni  teb w nee  ht e .m  T sih  te rutx e os  dorp u dec  is  

dellac  na  ni t lunargre ar erutcurts .  
 
 
2. Ex ialp n lfeirb y ab tuo  ts r rutcu e na d of rms of an engi o su  roc ?k  (N D/VO EC  

3102 )  

1. RTS U UTC RE FO  I OENG US OR C SK   

esehT  cor ks era  leved o dep  no  a gral e elacs  in eht  ob dy of na  txe r su i no  ro  int oisur n  

gnivig  esir  ot  noc s cip u suo  epahs s ro  f smro  ra e dedulcni  u redn  eht  et rm utcurts res  .  

SEPYT   

suoengI  or c sk  nac  be b daor ly org u dep  nu d re  t eerh  nidaeh gs.  

A. RTS U UTC RE DUE OT  MO LIB I YT  OF GAM MA )RO(  LA :AV   

ehT  libom ity of aM g am  si  opser n elbis  f ro  a v ira ety of serutcurts  t ah t lliw  riuqca e.  

• wolF  urts c erut   

• wolliP  ts r rutcu e  

• or py dna  colb ky la av   

• itilurehpS c utcurts re  

• ralucibrO  st erutcur .  

WOLF  S URT C UT R :E  

tI  si  ed f deni  by eht  de olev p tnem  of lellarap  ro  raen ly ap r lella  lay re s ro  sdnab  ni   eht  

ob dy of na  uoengi s or ck.  

OLLIP W TS R TCU U :ER   

sihT  is ahc r eziretca d by ht e eved lop nem t of suoblub , evo r pal p ,gni  ip l ol w kil e  

rus f seca  ni  eht  ob dy fo  suoengi  ma .ss  tI  si  typi lac  curts t eru  ta  or c sk  f demro  for  m  

mo elib  sab a citl  val a.  
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ollip.1 w ts erutcur  2. colB y val a  

YBOR  A DN  BL CO KY :AVAL   

hgiH ly csiv as dry val as ogrednu  ev ry il t elt  vom e tnem  af ret  rieht  re u noitp  dna  eb f ero   

nilooc g. iehT r rus f seca  ohs w korb en na d f detnemgar  araeppa n .ec  esehT  ra e ellac d  

colb ky lag hT. e eppu r rus f eca  si  s om o ht ly wr delkni  ar t reh  ht an tca u la ly korb en. hT e  

rus f eca  erutcurts  si  then er f derre  sa  on sy la av .  

REHPS U TIL IC TS R RUTCU E:  

tI  si  id s iugnit s deh  by t eh  cneserp e of siht  mi laren  f srebi  of suoirav  sezis  arra n deg  in  

rep f tce  ro  se im  rep f tce  laidar  nnam er tuoba  a c ommo n ec n ert .  
 
 
 
 
 
 
 
 
 
 
 
 

CIBRO U RAL  RTS U :ERUTC   

tI  si  a egnar  t epy  of erutcurts  of suoengi  ro skc  ni  siht  a kcor  ma ss  sraeppa  sa  if  

co desopm  of llab  ekil  a noitagergg s.  

INIOJ NG TS R TCU U :ER   

gnilooC  of am g am  ro  aval  si  ev ry of net  cca omp deina  by eved lop tnem  of skcarc  or  

stnioj  ni  t eh  skcor  for dem  f mro  ht e es  cruos es.  

CISEV U RAL  S RT U :ERUTC   

ehT  corp e ss  of ilooc gn  dna  crys tazillat i no  is g larene ly ca oc napm i de  by eht  e epacs  fo   

eseht  .sesag  hT is dael s nommoc ly ot  the f amro t noi  of seitivac  of suoirav  sezis  na d  

epahs s ni  t eh  looc ed ssam .  

2. ROF MS FO  I NG E SUO  RO SKC   

ehT  delooc  ig suoen  sessam  rucco  si  erutan  in a eirav ty of sepahs  )ro(  f .smro  The  

suoengi  ma ss  liw l qca u eri  no  oc oli gn  ped e sdn  no  a nu bm er of f rotca  us ch sa   

a. ehT  curts t laru  id s op s noiti  of eht  tsoh  ro kc  b. ehT  isocsiV ty of eht  am g am   

c. ehT  oitisopmoc n of eht  am g am   
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d. ehT  ivne ron nem t of hcihw  ejni c noit  of am g am   

CNOC O TNADR  BO :SEID  llA  ht o es  tin r nego  ni  hcihw  eht  am g am  sah  eeb n  

detcejni  and oc o del  al gno  ro  ellarap l ot  ht e larutcurts  enalp s of eht  soh t r skco  are  

depuorg  sa  rocnoc d tna  seidob . tsoM  imp natro t tnadrocnoc  f ro ms era  ,sllis  tilohtab hs,  

shtiloccal  a dn  occal l ti sh   

:SLLIS   

esehT  gi n suoe  i isurtn o sn  taht  evah  be ne  jni ce det  nola g ro  be neewt  t eh  iddeb ng alp ne  

ro  des ime atn ry se euq n ec  era  nk o nw  as sllis . It si  t ipy c la  of sllis  t tah  rieht  ciht k ssen  i  s  

mu hc  s am ll naht  th ie r htdiw  dna  l htgne .  

slliS  era  co nomm ly us b dedivid  ni to f gniwollo  typ :se   

a. Si elpm  s slli   

b. pitluM l se  sllis   

c. Co opm s eti  llis s  

d. iD ff detaitnere  sllis   

e. retnI  f lanoitamro  hs ee st   
 
 
 
 
 
 
 
 
 
 
 

OCAHP L HTI S  

esehT  era  oc n ,tnadroc  llams  dezis  isurtni ve th ta  ucco py po snoitis  ni  eht  hguorht  na d  

stserc  of sdneb  llac ed f sdlo .  
 
 
 
 
 
 
 
 

LOPOL I :SHT   

esehT  oengi us surtni i sno  hcihw  era  a coss i deta  htiw  rts u larutc  ,snisab  taht  are  

des i atnem ry sdeb  lcni i den  rawot ds a co mm on nec t re  ra e et r dem  or htilopoL s. hT ey  
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may from guh e dob ies of adilosnoc t de  mag am , of net  am ny lik o em t sre  lo gn  an  d  

sdnasuoht  of em t re s .kciht  shtilopoL  il ke sllis  may be si ,elpm  co xelpm  or  

fid f detaitnere  ni  rahc ac ret  t eh  et rms nivah g sa em  tonnoc a snoit .  

CCAL O TIL H :S   

esehT  era  co tnadrocn  i noisurtn  d eu  ot  wh hci  t eh  dedavni  atarts  ha ev  neeb  dehcra   pu  

ro  ed f demro  i otn  a do .em  iloccaL t sh  era  f mro ed nehw  the am g am  gnieb  tcejni ed is  

baredisnoc ly siv c suo  so taht  ti  is lbanu e to f wol  dna  erps ad f ro  g retaer  sid t .secna   

rtxE e em  t epy s of ccal o shtil  ra e ellac d bys lam i sht  na d ni  eseht  eht  overlyi gn  st atar  g te   

tlu i etam ly f derutcar  at t eh  pot  of eht  do em  eb c esua  o  f suounitnoc  jni e snoitc .  

OCSID R TNAD  OB D SEI  :  

tnatropmI  typ se  of sid co tnadr  rtni u nois  ra e d ,seky  naclov ic skcen , and ba tiloht hs.  

SEKYD  ( KID E :)S   

esehT  may eb  ed f deni  sa  loc u ranm  ob d sei  of suoengi  skcor  th ta  ca r sso  eht  niddeb g  

enalp  )ro(  u nocn for tim i se  ro  avaelc ge senalp  a dn  si ralim  rutcurts es.  

Dyk se  sh wo  rg e ta  rav i snoita  in rieht  nkciht se ,s  tgnel h rutxet e dna  comp oitiso n. hT ey  

may eb  no ly wef  ec nti em t sre  ro  am ny hu rdn ed of sretem  kciht .  

tI  si  tsuc o am ry to lc sa is fy dyk se  as si elpm  dyke ,s  lpitlum e d ky e ,s  c tisopmo e d ky e  ,s  

detaitnereffid  d seky  .  

SEPYT  FO  DY SEK   

1. taidaR i no  Dy ek   

2. gniR  Dy ek   

3. enoC  S teeh  Dy ek   

ACLOV N CI  NE KC S:  

nI  hcus  oc n delaeg  intr snoisu  era  ter dem  v lo c cina  skcen  or naclov ic .sgulp  nI  o eniltu   

eseht  ma sess  may be ralucric , se im c alucri r, ro  ri r aluge r na d sh wo  noc s lbaredi e  

noitairav  is rieht  id ame ret .  

AB HT O TIL H :S   

esehT  era  eguh  ob d ei s of suoengi  ssam es ht at wohs  htob  noc c adro nt dna  nadrocsid t  

snoitaler  htiw  eht  nuoc try r kco .  

nI  co opm s noiti  b lohta i sht  may eb  dam e of yna  type ig suoen  r .kco  They osla  e bihx it  

many t epy s of serutxet  dna  utcurts r se .  

OENGI US E SURTX I :SNO   
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ehT  oengi us surtxe i no s od  ton  hs ow hcum  comp ixel ty in rieht  form. hT ey lareneg ly  

rucco  sa  w edi ly s eep d, visnetxe e f swol  oc v gnire  one r suom  ar ae  dna  eht  ex nitsi g  

hparcsopot y. esehT  may eb  la srey  ot reh  des ime atn ry iretam a sl  ed p detiso  irud gn  ht e  

cinaclov  ni ter ssim i sno  hcihw  era  ac l del  etni r t deppar  la ey rs.  
 
 
3. etirW  trohs  seton  :no  .i  etinarG  .ii  iD o etir  .iii  Sy etire  .vi  tlasaB  .v  rbbaG o  .  

J/YAM( U EN  02 1 ()4 N CED/VO  3102 )  

INARG TE  

tI  may eb  ed f deni  sa  p cinotul  thgil  c rolo  ngi e suo  .kcor  ehT  drow  gr etina  si  vired ed  

f mor  taL in row  d narg um inaem ng a g niar  and er f sre  ot  eht  qe u unargi l ra  rutxet e of ht  e  

cor k.  

OPMOC S ITI O :N   

owT  tsom  co mm on and laitnesse  larenim  con stneutits  of tinarg es ra e;  

ztrauQ  na d dleF s rap . ztrauQ  is wla ays re dezingoc  by ti s salg sy l erutxu , gih h  

,ssendrah  and vaelc age ssel  psnart a tner . eF lds rap  may eb  of owt  av ir seite . ehT  p hsato   

f rapsdle  dna  ados  be ra i gn  f rapsdle .  

TE TX U :ER   

setinarG  ra e lareneg ly esraoc  ot  idem um gra ,deni  loH ocr latsy i en  dna  rgiuqe a  ralun  

kcor s. rG a ,setin  hparg i ,c  prop hyr citi  and tni e htworgr  te erutx  a er  the tsom  co omm n  

typ se  of ,serutxet  tem  htiw  si  rg a setin  of id ff tnere  eiteirav s.  

:SEPYT   

aM ny typ se  of narg i et s era  id s iugnit s deh  on t eh  isab s of taler i ev  ab ecnadnu  is ht e  m  

fo  emos  ap r ralucit  acce oss ry im ne lar .  

etihW  ,acim  mu tivocs e si  tneserp  sa  a rp o im n tne  ossecca ry mi laren . ehT  etinarg  may  

eb  gnitsid u dehsi  as mu etivocs  arg n eti .  

:ESU   

etinarG  f sdni  visnetxe e esu  ni  hcra i larutcet  na d evissam  c curtsno tion erehw  ht ey era   

f gnidni  ni  .ecnadnuba  esehT  kcor s evah  eb en desu  evisnetxe ly in monu nem ts na d  

me slairom  sa  loc u snm  dna  spets  a dn  sa  ht e ro i gn  ni  liub d sgni .  

IROID TE  
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:NOITINIFED  

tI  si  an ni ter aidem te ty ep  of oengi us or ck of cinotulp  ro i nig  htiw  acilis  ep r atnec eg   

lareneg ly lyi gn  eb t ew en 25  – 66  .%   

OPMOC S ITI O :N   

erehT  ra e typ laci ly ir ch in f rapsdle  lp a ocoig se of idos c org u ,p  di ro i set  sla o oc n iat n  

ossecca ry slarenim  ekil  dnelbnroh e, titoib e dna  emos  pyr senexo . eT x :erut   

nI  erutxet , iroid t se  hs ow esolc  ser embla ecn  to etinarg s dna  o reht  plut cino  kcor s. hT ey  

era  esraoc  ot  idem um g deniar  dna  h olo  crys lat l eni .  

RUCCO R CNE E: 

etiroiD  co nomm ly co c sru  sa  s llam  in visurt e seidob  li ek  kid e ,s  lis ls, skcots  a dn  ot reh   

ralugerri  ma sess .  

INEYS TES  

NIFED I :NOIT   

esehT  era  clov a cin  r skco  ni  hcihw  p gal i esalco  f rapsdle  era  t eh  derp o nim a  tn  

neutitsnoc ts gnikam  eht  hsatop  f rapsdle  only a nidrobus a et  me rebm .  

OPMOC S ITI O :N   

ehT  tsom  co mm on f srapsdle  of S iney t se  era  lcohtro a es  dna  al eti  lcorcim i  ,en  
esalcogilO  a dn  ona r iht te era  osla  rp ese tn  si  ht en si  obus r etanid  a uom n st .  

TE TX U :ER   
Sye setin  s woh  te erutx s daorb ly si ralim  ot  ht o es  of ,setinarg  ht at si  they era  aoc r es  to  

me id um rg a deni  H olo crys enilat  si  erutan .  

:SEPYT   

weF  – leW l wonk n typ se  o  f s iney t se  sa  f ollo ws  

RON).I D KRAM ITE:  

a s etiney  ht at atnoc i sn  so em  a om u tn  of trauq s ni  neht .  

NOM)II A ETIZ  :  

rapsdleF  beco em  al om st lauqe  ot  t eh  atop sh f rapsdle  sa  es laitnes  nim e slar .  

IVRAL K :ETI   

tI  si  osla  so tem i sem  k nwon  sa  eulb  etinarg , ti  si  revewoh  lautca ly a s etiney  ht ta   

sniatnoc  f rapsdle  la ob r seirota  sa  a derp omina tn  titsnoc u ne t.  

EHPEN L :ENI   

esehT  ra e a gr puo  of s tiney e kcor s ni  wh hci  hpen e enil  b ce omes na  i natropm t  

neutitsnoc t.  
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BBAG RO  

NIFED I :NOIT   

esehT  era  ,esraoc  gr ia n de  cinotulp  cor ks of cisab  retcarahc . lP a lcoig a es  f ,srapsdle  fo   

emil  – dos a co pm o itis on era  eht  eihc f tsnoc itu stne  of s’orbbag .  

TE TX U :ER   

orbbaG  swohs  rav i ba le ,erutxet  lareneg ly co esra  ot  em dium iarg n ,de  noitcaer  ri  m  

erutcurts  si  nees  ni  so em  s’orbbag .  

:SEPYT   

I. RON I :ET   

niatnoC s htro o hprom ic p xory e en  il ke hype tsr h sene  dna  e titatsn e ni  ad oitid n to  

l odarba r ti e.  

II . AG B ORB   

tI  sniatnoc  om n cinilco  pyr senexo  sa  eht  od mi tnan  am f ci  enim r la  eb s sedi  eht  t acipy l  

f rapsdle s.  

III . NA O HTR O ETIS :  

tI  si  a t ipy c la  nom o cillarenim  kcor  gniniatnoc  lareneg ly f rapsdle  labr etirodo .  

VI . UE C :ETIR   

tI  si  a bbag r cio  cor k ni  hcihw  rapsdlef  byt now i et  ro  htrona i et  domi an t se .  

V. ORT C LOT I :ET  

tI  si  taht  ga ciorbb  r kco  hcihw  sniatnoc  am inly f srapsdle  dna  ilo u eim .  

IV . NUD I :ET   

sihT  bbag r cio  kcor  is ziretcarahc ed htiw  eht  t lacipy  a ecnesb  of fel sraps  na d  

do ecnanim  of esiuilo  a dn  p exory n se .  

ASAB L ST   

NIFED I :NOIT   

stlasaB  are lov c cina  i suoeng  r skco  for dem  by ipar d nidoc g f mor  aval  f swol  f or m  

seonaclov  ei reht  vo er t eh  rus f eca  )ro(  ednu r w reta  no  aeco n ci  f srool .  

OPMOC S ITI O :N   

tlasaB s era  co mm only ma ed  up of iclac c lp agi esalco  f rapsle s na d a n rebmu  of f orre  –  

ma aiseng n renim a sl  li ek  etigua , roh n nelb d .e  nI  f tca  am ny types of stlasab  are  

iugnitsid s deh  on eht  ba sis  of eht  t epy  a dn  rp o noitrop  of orreF  ngam e nais  renim a sl  ni   

eht m.  
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RUCCO R CNE E: 

ehT  citlasab  r skco  f mro  e evisnetx  aval  f swol  no  eht  co nenitn ts dna  osla  no  the  

cinaeco  f srool  ni  al om st lla  eht  ger i sno  of eht  .dlrow  
 
 
4. Ex nialp  lfeirb y tuoba  oF r noitam  a dn  eT x erut  fo  des ime ratn y  ?skcor  

J/YAM( U EN  02 1 ()4 N CED/VO  3102 )  

deS i atnem ry skcor  ra e osla  dellac  sa  oces ndary .skcor  T sih  rg o pu  sedulcni  a  ediw  

eirav ty of or c sk  formed by cca u italum o ,n  comp oitca n na d tadilosnoc i no  of  

tnemides s.  

AMROF T :NOI  

ehT  ssecorp  of f tamro i no  of des i atnem ry roc sk  si  reve  pr niliave g. ehT  des ime stn   os  

ecudorp d era  rt a ropsn t de  ot  t eh  es t nilt g sab i sn  cus h sa  aes  f srool  erehw  ht ey are  

detisoped , teg  co capm t de  dna  co dilosn a det  a dn  f lani ly snart for em d otni  a visehoc e  

dilos  sam s.  

deS i atnem ry or c sk  are daorb ly epuorg d ni to t eerh  alc s ses  on the ab s si  of ieht r om de  

of f itamro on.  

lacinahceM ly formed ( )ro  alc cits  ro skc  rO g na i lac ly f emro d skcor   

lacimehC ly of r dem  or c .sk  

ALC.1 S CIT  (M CE H ACINA L )YL  F RO M DE  OR C :SK   

A. CED AY NA D ID S GETNI R ITA O :N   

ehT  skcor  e nitsix g no  t eh  rus f eca  of eht  htrae  era  esopxe d ot  ced ay a dn  tnisid eg oitar n  

by eht  itca on of arutan l seicnega  il ke at om sph ,ere  retaw  and eci  no  th me  .  

ehT  giro i lan  ha dn  na d ’nerew t kcor  eidob s a er  laudarg ly rb o nek  do nw  tni o s llam er  

f stnemgar  gr snia  dna  .selcitrap  ehT  tnisid egr ,deta  nesool ed iretam al os  f demro  and  

cca u etalum d raen  the s ecruo  si  ac l del  sa  rted i .sut  cneH e issalc c cor ks era  of net  sla o  

dellac  sa  ted r lati  cor ks  .  

B. ART N OPS RT FO  MIDES E :STN   

ehT  irted t su  rp o ecud d f mor  t eh  ced ay na d d itargetnisi on of eht  pro itsixe ng cor ks  

f smro  eht  uos r ec  of eht  des i atnem ry r skco  b tu  ti  sah  ot  eb  nart s op r det  ot  a batius le  

ecalp  f ro  art nsf tamro oi n iaga n tni o a cor k ma .ss  hT e ur n nin g etaw r seidob  opsnart rt  

eht  des i nem t aol d sa  bed- ,daol  epsus n ded  load na d ssid o devl  daol  al du pm ed at  eht  

gnittes  ab s sni .  
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C. ARG D LAU  D PE O NOITIS :  

ehT  des i nem ts sa  orp d decu  hguorht  we hta re i gn  dna  noisore  era  art n detrops  ot  ittes gn   

nisab s. esehT  sab i sn  may eb  col a det  ni  diff tnere  orivne n stnem  hcus  sa  no   eht  

,stnenitnoc  gnola  the serohsaes  ro  ni  peed  ro  ni  peed  – s ae  vne i or n .stnem  In ht e  

latnenitnoc  ne v ori nme stn  may be dedulcni  the icalg s stisoped  eht  f laivul  ,tisoped  t eh   

oicalg  f laivul  stisoped  dna  eht  nailoe  soped its hcae  t epy  ig v gni  esir  to a ed f etini  t epy   

of nemides t cca umu tal i no  .  

D. GID E SEN I :S   

ehT  ecorp ss of snart f mro a noit  of sool e des i stnem  oped s deti  in eht  s ltte e tnem  b isa ns  

ot  dilos  co eviseh  ro kc  ma sess  tie h re  rednu  pr erusse  a. hT is ce nem at noit  si  lloc e gnitc   

nwonk  sa  ongaiD s si  .  

2. EHC M ACI L YL  F DEMRO  ( ON N- LC A )CITS  R SKCO :  

aW t re  si  a taerg  s lo .tnev  retaW  from ar i ,sn  sgnirps  st er a ,sm  r ,srevi  sekal  an  d  

uorgrednu nd taw er bo seid  d si s sevlo  am ny c dnuopmo s f mor  eht  ro skc  tiw h cihw h it  

co sem  otni  tcatnoc  .  

nI  lla  esac s a ats ge may eb  hcaer ed hw en t eh  lossid v de  las ts teg  crys ezillat d uo t  

rehtie  orht u hg  ave p aro t noi  ro  rht o hgu  erp c ipi t noita  .  

kcoR  tlas  may eb  for dem  f mro  os dium hc l ro i ed  hcir  waes a ret  erem ly by eht  rp o sec s  

of deunitnoc  opave r ta i no  ni  ba sy  dna  al g snoo .  

C. GRO A CIN A YLL  EMROF D OR C :SK   

esehT  e visnetx e taw er eidob s us s iat n a gr ae t eirav ty of na imal and nalp t il f .e  ehT   

drah  rap ts of many sea inagro s sm  era  c titsno u det  eihc fly of lac cium dna  ma iseng um.  

Li enotsem ’s era  eht  be ts  xe a elpm s of inagro c la ly for dem  des ime atn ry r skco  .  

RIVNE O EMN NT OF MROF A :NOIT   

SEICAF :  

ehT  ecnoc pt of f tamro i no  of a des ime atn ry or kc  ni  a lucitrap ar t py e of ivne ron tnem  is  

denialpxe  by eht  et rm f .seica  erehT  era  eerht  niam  f seica  a des ime atn ry .kcor  a  .  

ITNOC N TNE AL FA :SEIC   

deS i atnem ry skcor  formed no  eht  nitnoc e tn s hcus  sa  ni  ,sekal  rive ,sr  erts a sm ,  dna  

laivulla  f sna  era  dias  ot  gnoleb  ot  eht  tnoc in latne  f .seica  Co esra  gr denia  skcor  kil e  

,aiccerb  oC nglo rem ates dna  os ft dnas  ts one era  t lacipy  exa pm l se  of skcor   fo  
 
 

67  

CE8392 -EG  www.Learnengineering.in

 www.Learnengineering.in

 w
ww.L

ea
rn

en
gin

ee
rin

g.i
n

http:// www.Learnengineering.in


atnenitnoc l f ehT.seica  r skco  of tnoc i atnen l f seica  ,era  ni  ge laren  taler i ev ly sel s ed n es ,  

esool ly ap c ,dek  na d of net  ce detnem .  

B. ART N TIS I LANO  SEICAF :  

emoS  es di atnem ry ro skc  may eb  f ro dem  by cca umu noital  and co isopm t noi  of  

des i stnem  ola ng eht  erohsaes  ro  no  eht  latnenitnoc  ehs lt aht t iamer ns trap ly  

us b egrem d ednu r es a hcus  an caeb h se  and satled . sehT e des ime stn  and cor sk   

depoleved  from eht  er p tneser  eht  rt an oitis n la  f eica   

C RAM. I EN  FA EIC S:  

llA  des i atnem ry kcor s f demro  at es a f rool  na d naeco  f rool s era  co ev r de  ednu r iram ne  

f eica s. esehT  may eb  f rehtru  dedividbus  ni  wollahs  aes  soped i st  dna  peed  am r ni e  

stisoped  for dem  on co e na  f srool .  

TE TX U SER  OF ES D TNEMI ARY R KCO S:  

sihT  rutxet e si  eted rmi den  by ta  el a ts  xis  c no t gnitubir  f srotca .  

I. GIRO IN FO  ARG I :SN   

A des ime atn ry r kco  may eb  ap r lait ly ro  wh lo ly co desopm  of citsalc  sniarg , ro  of  

hc e lacim ly for dem  or o lacinagr ly rtnoc i etub d strap . T suh  eht  r kco  may ohs w a cl itsa  c  

erutxet  ro  an no  alc s cit  erutxet .  

II . SIZE FO  G NIAR S  

ehT  niarg  ezis  ni  ht e mides e atn ry kcor  av r sei  nihtiw  ediw  li tim s. eerhT  erutxet s  

dezingocer  on eht  ba is s of niarg  ezis  :era   

esraoC  rg a deni  ro kc  - egareva  gr nia  zis e > 5 mm .  

ideM um niarg ed or ck - va e egar  g niar  is ze teb w nee  5 dna  1 mm  niF e niarg de   

kcor  - eva r ega  arg in s ezi  < 1 mm .  

III . HS A EP  FO  RG A SNI   

ehT  des i stnem  nikam g eht  or c sk  may be of uoirav s epahs s, or nu ded  rrus o dednu ,  

ralugna  dna  bus  na g lu ar.  

VI . AP C GNIK  FO  G :SNIAR   

deS i atnem ry cor ks may eb  op ne  ap c dek  or suorop  in xet t seru  or esned ly p ekca d  

nidneped g opu n ieht r orivne n em nt of f mro a .noit  hT e rged ee of _ __  si  lareneg l  y  

detaler  ot  the daol  of eht  revo l gniy  mides e stn  gnirud  eht  ssecorp  of noitisoped .  

V. RBAF IC FO  RG A :SNI   

tI  may tnoc a ni  many e etagnol  itrap elc s. Th ie r atneiro t noi  si  s eidut s dna  sed c ebir d  ni  
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et r sm  of oitatneiro n of rieht  regnol  exa s  

etirW.5  sh tro  ton es o :n   

1. saiccerB   

2. lgnoC ome tar e  

3. dnaS  ts one  

4. Li em  ots ne AM( Y J/ U EN  4102 )  

CCERB I :SA  

tI  si  a lacinahcem ly f demro  des i em n at ry ro .kc  tI  stsisnoc  of ralugna  f stnemgar   fo  

cinegoreteh  co opm s iti on e eddebm d ni  a f eni  xirtam  of lc ayed retam ial.  

ehT  ralugna ity of eht  f ar g stnem  in setacid  t ah t eseht  evah  us ff dere  ev ry l eltti  ro  e  nev  

on  opsnart rt aft re  rieht  targetnisid i no  f mor  eht  tnerap  cor ks.  

:SEPYT   

A. SAB AL BR ICCE A :S   

sihT  kcor  si  f demro  by eht  aes  wa sret  da v na c gni  revo  a latsaoc  ger i no  derevoc  tiw h  

f stnemgar  of rehc ty and rehto  si ralim  ro skc  . ecnO  retawaes  er t taer s, eht  esool  rehc t  

f stnemgar  g te  ce em nted rehtegot  as iccerb as r skco .  

B. UAF LT RB E ICC A :S   

esehT  skcor  era  edam  pu  of ralugna  f emgar n st  taht  evah  neeb  orp d decu  gnirud  ht e  

ssecorp  of f gnitlua .  

GNOC L EMO R ETA S :  

esehT  ra e itsalc c utan re dna  la so leb o gn  to ru suoecad  gr .puo  hT ey c tsisno  tsom ly of  

dednuor  f ar g stnem  of suoirav  zis es tub  eg n are ll y a evob  2 mm .  

ehT  ssendnuor  of arg v sle  ma gnik  eht  kcor  si  a esu f lu  citsiretcarahc  ot  fid f etaitnere  ti   

f mor  iccerb as ni  wh hci  eht  f nemgar ts era  se sen lait ly ugna l ra .  

:SEPYT   

erehT  era  rht ee t sepy :  

I. SAB AL OC N LG O AREM T :SE  

gnivaH  rg a slev  red i ev d f mor  avda n gnic  aes  – sevaw  revo  disbus i gn  l dna  essam s.  

II . LG A LAIC  NOC G EMOL R :ETA  

nI  hcihw  levarg  ma ik ng eht  lgnoc o etarem  a er  tcnitsid ly of dicalg  iro g ni .  

III . OV L NAC IC CO OLGN M ARE T :E   
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esehT  era  cnitsid t lov c cina  giro i sn  ub t evah  s tneuqesbu ly bus j detce  to tol  of snart p ro t  

gnitluser  ni  t rieh  s om t gnireh  dna  po gnihsil  on ohtil  cigol al sisab  co lgn o setarem  ra e  

depuorg  ni  owt  alc s ses  .  

a. ILO G CIMO I :CIT   

Si elpm  ni  co opm s noiti , eseht  evarg ls era  made pu  of ,strauq  trehc  and etalac .  

b. LOP Y TCIM I :C   

nI  t sih  oc n tneutits  rg a slev  er  ired v de  f mor  r skco  a lla  s .stro  gI neo ,su  des ime atn r ,y   

em ta prom h ci  lla  ce em n det  rehtegot .  

DNAS  S ROT E :S   

esehT  era  tsom ly co desopm  ta  dnas  rg a ed  p selcitra  taht  evah  eeb n detcapmoc  na d  

tadilosnoc ed tegot h re  in eht  f mro  of sdeb  ni  b snisa  of des i atnem t noi . Co isopm t :noi   

ztrauQ  iS( O )2  si  eht  m tso  co mm on renim al ma gnik  eht  dnas  ts one .s  ,ediseB  q ,ztrau   

mi slaren  ekil  f apsdle r ,s  sacim , errag t na d ma titeng e may osla  be f dnuo  si  s lam l  

oitroporp ns ni  mu hc  sa enotsdn .  

TE TX U :ER   

dnaS  senots  era  in eg n lare  idem um ot  f eni  gr desiva  ni  rutxet e. ehT  i laudividn  rg a sni   

may eb  uor nd ro  na gul ra  ni  niltuo e, esool ly p dekca  ro  ed n es ly ap ssed dna  ni  sa  elpm  

ro  colretni k gni  arra ngeme tn .  

OLOC U :R   

senotS  an t laru ly oc uc r ni  a eirav ty of sroloc , ,der  nworb , grey and etihw  nieb g  eht  

mo ts  co nomm  oc l sro .  

:SEPYT   

niwolloF g t sepy  a er  of co nomm  oc rruc e .ecn  

i. ILIS C SUOE  NAS D NOTS E :S   

aciliS  iS( O )2  si  the ceme gnitn  lairetam  in ht e es  dnas  ts o sen . iT s si  n ma ed trauQ z .eti  

ii. LAC C ERA O SU  S DNA  ST SENO :  

esohT  av r seitei  of nas d senots  in ihw ch brac no seta  of iclac um dna  ma iseng um era  eht   

gniretnec  ma slairet .  

ii i. GRA I ALL C UOE S DNAS S NOT E :S   

esehT  era  a om ng eht  os ft seiteirav  of enotsdnas  esuaceb  eht  ceme gnitn  lairetam  i  s  

lc ay taht  ah s ton  hcum  tnerehni  rts e htgn .  

EMIL  S NOT ES  
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NIFED I NOIT : sehT e era  ht e som t co nomm  des i atnem ry cor ks f mor  ht e on n tsalc ic  

puorg  a dn  ra e comp deso  hc ie lf y of rac b etano  of iclac um wi ht  bus o etanidr   

oitroporp ns of anobrac te of engam sium.  

OPMOC S ITI O :N   

enuP  li em s enot  si  i vn a bair ly edam  pu  of im n lare  lac c eti  (C .)3OCa  In eht  li sem t  eno  

kcor  for snoitam , oh w ,reve  erp s ecne  of od l etimo  C gMa  )3OC( ,2  ztrauq , iS( O2)  

f raplse  nim e slar  na d Ir no  edixO  is rehtar  a co nomm  f erutae .  

TE TX U :ER   

ehT  tsom  i natropm t et x larut  f erutae  of semil ot s’en  ni  rieht  f tilisso ero su  rutan e. O reht   

seiteirav  of li enotsem ’s ohs w ned se na d comp tca  te erutx . moS e may be sool el  y  

dekcap  dna  hgih ly rop o su . srehtO  may eb  co tcapm  dna  ho negom o su .  

:SEPYT   

niwolloF g era  co omm n typ se  of li notsem e s’ :  

1. AHC L :K   

tI  si  eht  up r tse  of rm of semil enot  c deziretcarah  by f eni  deniarg  ae r ht ly te erutx .  

2. EHS L YL  LI SEM T :ENO   

tI  sah  a hcir  ssa emb al ge of f slisso  taht  era  f yllu  or trap ly evreserp d.  

3. GRA I ALL C SUOE  SEMIL T :ENO   

tI  sniatnoc  clay sa  a is g in f tnaci  tneutitsnoc  na d era  raelc ly of tacola ho suon  ro gi in.  

4. TIL H RGO A CIP  L TSEMI O :EN   

esehT  era  co capm t evissam  ho negom o su  v seiteira  of erup  li em s s’enot  aht t f  dni  

evisnetxe  u es  of ni  til ho gnitnirp .  
 
 
6. tsiL  ht e oirav us eif ld dna  la rotarob y tset s deirrac  out ot  ted re enim  eht   

ireenigne ng rp o itrep es fo  or skc  CUA(  AM Y ENUJ/  20 51  )  

obaL)A( r rota y tseT   

)i(  ainU x lai  bal o otar ry set t  

tseT  deirrac  tuo  no  cy il redn  eroc  sa elpm  el ngth id a retem  ra oit  of 2 .T eh  stluser  are  

decuder  ot  le d:htgn ia retem  oitar  of 1 nisu g ht e hsnoitaler ip  
 

sC=oC  8.0(  + .0 2 D/L/ )  

 
 

08  

CE8392 -EG  www.Learnengineering.in

 www.Learnengineering.in

 w
ww.L

ea
rn

en
gin

ee
rin

g.i
n

http:// www.Learnengineering.in


oC  si  eht  o vresb ed co visserpm e ts r htgne  , L and D are eht  l htgne  a dn  id a retem  of eht   

ceps i nem  ca t lau ly u es d ni  eht  et st  

Co sserpm i ev  erts n htg  fo  skcor  nac  eb  f dnuo  out  .  

)ii(  isneT le ertS n tg h  

naC  eb  eted r denim  by tcerid ly ro  i tceridn ly.  

tceriD  tem h do  si  co pm l detaci  cihw h riuqer es f gnixi  eht  pl eta  ceps imen gnisu  ts r gno   

ope xy niser .  

tceridnI  em t doh  si  od ne dna  luclac a det  isu ng t eh  noitaler  .  
 

=sT  /P2 πDL  

L dna  D era  eht  nel g ht  dna  id a etem r of eht  ps e emic n  

tI  tsisnoc  of daol i gn  a t tse  c rednily  id a rtem i ac ll y ni  hcus  a way th ta  the deilppa  lo sda   

dluow  ved e pol  et n elis  r gnirutpu  al gno  eht  id a em t lacir  lp a en  of ceps imen. daoL i gn  is  

desaercni  rg a laud ly t li l eht  tset  eps ci nem  f car t seru .  

raehS)iii(  gnertS ht   

nI  bal  tset i ,gn  raB  ahs p de  ceps i em n dleh  w hti  spirg  pus p detro  on ob th eht  sdne  is  

dedaol  ls owly ta  co tsn a tn  etar . uR p erut  co c sru  sa  aehs r rts e htgn  of ht  e ceps i nem  is  

dedeecxe  dna  si  dni i ac t de  by f rulia e gnola  two senalp . hT  e raehs  st er n htg  si  f dnuo   

gnisu  eht  re oital n  

=S  /}P2/1{ A  

P – daoL  at f erulia   

A – aerA  of ssorc  se tc io  n  

)vi(  doM u sul  fo  e tsal i tic y  

setacidnI  eht  porp erty of gniogrednu  ed for noitam  nehw  dedaol . hT e ed f itamro on is  

derevocer  nehw  l dao  is re devom . eteD r denim  htiw  er f ecnere  ot  Hook s’  wal . seT t  

deirrac  tuo  on c rednily  eroc  sa elpm  htgnel  id a em t re  oitar  of 2. ehT  E eulav  eped n sd   

nopu  comp oitiso n, xet t eru  dna  rts u erutc . R co k si  epuorg d otni  th eer  c essal s  

isauQ - tsale ic ,kcor  Semi- itsale c a dn  non -e al s cit  kcor s  

=E  s/sserts t niar  )ro(  mo sulud  of icitsale ty  

)v(  airT x lai  set t  

ssessA  t eh  be roivah  of skcor  ot  c no f gnini  serp s eru . leC ls ro  stekcaj  evah  ot   

eb  desu  ot  rep f mro  iht s tset . noC s tsi  of llatem ic reniatnoc  i tn o hw i hc  lio  ro  uqil id si   
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f delli  ta  erusserp . Te ts  deirrac  tuo  on c ily n red  eroc  sa elpm  htgnel  id a em t re  oitar  of 1.  

detresnI  ni  t eh  llec  a dn  decalp  ednu r lacitrev  lo da . latnoziroH  erts ss by gnitcejni  t eh   

f diul . eD f oitamro n ta  fid f tnere  laixa  dna  conf gnini  lo da  r dedroce  llit  f erulia  .  

 
 
 
 
 
 
 
 

dleiF)B(  T tse   

kcaJ)i(  Test  

tI  si  a tatS ic tset  co dn u detc  ot  eted r enim  ht e in- utis  ed for noitam  c rah a scitsiretc  o  f  

kcor s. A hyd ciluar  si  edam  ot  tser  on eno  s edi  of eht  noitavacxe  on a esab  etalp  or no   

a etercnoc  lp atf mro  c sa t ni - A.utis f ret  f mri ly ad gnitsuj  ht e kcaj  ol, ad is deilppa   

hguorht  ht e kcaj  on ht e kcor  llaw  . tluseR i gn  def snoitcel  htiw  in rc e sa i gn  sdaol  ra  e  

dedrocer  by niarts  gaug se .  

=ε  4P 1( -ν2 Π/) d2E  

 
 
 
 
 
 
 
 

raehS)ii(  test  

ehT  ni - utis  raehs  st ner g ht  of kcor  si  osla  de et rmi den  by a pp l niy g caj k tset  ni  a  

thgils ly idom f dei  nam n ti.re  si  uqer i der  taht  or ck desopxe  f ro  itset ng s dluoh  eb  ta  tsael   

m1 2 ta  the esab  a dn  hs o dlu  evah  us ff tneici  ieh g th  ot  i pm o es  us ff tneici  lacitrev  ol ad ta   

eht  soporp ed citrev al s gniraeh  alp ne. hcaE  of eseht  colb ks si  ht en ol a ,ded  eno  by ,eno   

f mor  edis  by a kcaj . Any d calpsi e tnem  of eht  b kcol  rednu  hcus  oc n tid i sno  sevig  an  

sessa s nem t of eht  aehs r gni  atsiser n ec  of eht  ro kc  ecno  ppa l dei  ehs a ir ng f ecro  dna  t eh   

lacitrev  aol d era  nk own.  

ieS)iii( s cim  set t  

nI  na  itra f laici  cohs k, e citsal  evaw s nigiro a et  from eht  op i tn  of kcohs  si ralim  ni  eht   

htrae  ekauq . ehT  P aw v se  dna  S w seva  era  tak ne  otni  oc n itaredis on w elih  uts dyi gn   
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eht  itsale c c siretcarah ti sc  of kcor .  

7. etirW  eht  pircsed t noi , co tisopm i ,no  et x erut  dna  ucco r ecner  fo  oD l ,etire   

Li notsem e, rauQ t etiz  dna  aS n notsd e CUA(  UJ/YAM NE 02 15)  
 

eT rms tireloD e Li notsem e tiztrauQ e tsdnaS one  

ircseD p suoengI  or c sk  of ratnemideS y alunarG r notsdnaS es  

oit n yh pab lassy  nigiro  skcor  fr mo  on n- tem a prom hic  era  

f smro  sa  s wollah  citsalc  org up. skcor  of llacinahcem  

llis  dna  dyke rutusretni ed y f demro   

sniarg  of yratnemides   

trauq z skcor  of  

suoecanerA   

uorg  p  

Co opm s edaM  pu  of ciclac  edaM  of mi laren  ediseB  auq r zt  ztrauQ  si   

oiti n salcoigalp e ticlac e it sniatnoc  eht  tsom   

acim , nommoc   

f rag,rapsdle n larenim   

ste  gnikam   

notsdnas e  

eT x rut e ideM um to f eni  illisoF f uore s proP h ory b al s ideM um to  

O.deniarg p itih c rutxet e cit  dna  f eni  deniarg   

dna  citiryhprop  g itsalbonar c ni  rutxet e  

rutxet e rutxet e  

ruccO r slliS  dna  d seky  mroF  om u sniatn  ceR r azillatsy t dnuoF  ni   

cne e evah  neeb  dna  sllih  noi  of erup  reppu  51   

dedrocer  iw th gnidnetxe  o rev  notsdnas e mk  o  f  eht  

am g citam  ac ivit ty lareves  uh n derd  ednu r surc t  

lik o retem s ni f ecneul  of  

tcatnoc  dna   

cimanyd   

promatem h si  

 m  
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TINU  I  V  

TRAP  A  

1. AHW T SI  EM ANT YB  CITNA L NI E NA D LCNYS I EN ? 
NUJ/YAM( E R)2102 EG 002 8  

Wh ne  ht e sdeb  era  nu f dedlo  in na  ra ch- ekil  ts ,erutcur  it si  ac l del  an enilcitna . nehW   

eht  sdeb  a er  od wn f dedlo  ni  rt o hgu  il ke curts t ,eru  ti  is dellac  a S ny cl .eni  tI  may be  

deton  t tah  in an citna li en  ht e sedlo t or ck is in eht  ertnec , rehw e as in a syn nilc e  eht  

tsegnuoy  r skco  si  ni  ht e ertnec .  
 
 
2. E PX L NIA  ‘ RT UE ID P’ A DN  ‘ APPA R TNE  DIP’ (N D/VO EC 2102 ) ER G  

002 8  

tI  si  eht  maximum noitanilcni  of gniddeb  alp n se  htiw  eht  oziroh n ,lat  ro  ni  rehto   

sdraw  ti  si  eht  lcni i tan i no  of eht  noitcerid  of hcihw  retaw  dluow  f wol , if deruop  no   

eht  eppu r s ru f eca  of eht  deb .  

ehT  lcni i oitan n of eht  iddeb ng senalp , tiw h t eh  iroh z latno , ni  any rehto  id r oitce n,  

rehto  naht  eht  itcerid on of eht  eurt  ,pid  si  nwonk  sa  eht  tnerappa  di .p  ehT  eulav  of  

tnerappa  pid  si  syawla  ssel  naht  eht  eurt  pid .  
 
 
3. ED F NI E PID‘ ’ A DN  ‘S KIRT E’ OF T EH  R CO K YAM( /JU EN  02 1 )1  REG  

2 00 8  

ehT  anilcni t noi  of eht  b gnidde  alp n ,se  iw th ht e ,latnoziroh  i  s ellac  d dip dna  si  alwa sy   

desserpxe  in eerged s.  

tI  si  eht  ,noitcerid  derusaem  no  a oziroH n lat  rus f ,eca  fo  a enil  f demro  by t  eh  

itcesretni on of ppid i gn  deb  iw th ht e oh r atnozi l nalp . tI  is always pxe r desse  in et rm  s  

of niam  rid e noitc  ei , si  ,htroN  So ,htu  aE st ro  We ts .  
 
 
4. IFED NE OUT RC OP VON( / CED  2 )310  GER  02 0  8  

A lttil e isnoc d oitare n lliw  hs ow aht t ht e tuo  porc  of a cor k si  aff detce  by t eh  an  elg  

of pid  osla . If a r kco  h sa  a acitrev l id p eht n t eh  ctuo r po  lliw  eb  le ss , aht n aht t  nehw  

eht  sa em  or ck si  di ipp ng ta  so em  a selgn .  
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5. TAHW  SI  NAEM T YB  ETSAM R IOJ NT ?S   

ehT  tnioj s wla ays cco ur ni  stes  dna  rg o spu . A tes  of stnioj  em a ,sn  oj i tn  irrucco ng in  

eht  same id p ro  st ekir . A rg o pu  of j nio ts me sna  a f we  es ts of nioj ts nivah g almost  

eht  sa em  rt e dn . fI  a f we  tes s or uorg ps of oj i stn  pa p rae  f ro  a snoc di elbare  le tgn h ni  a  

,kcor  hcus  stnioj  era  dellac  rojam  stnioj  ro  retsam  stnioj .  

 
 
6. IFED NE UAF L ST ? /VON( D CE  02 1 R)2 EG 002 8  

stluaF  era  f ar ,serutc  al gno  hcihw  t eh  vom em tne  of eno  kcolb  iw th r tcepse  ot  to h  ,re  

sah  ekat n ecalp . ihT s vom eme tn  may av ry orf m a f we  tnec i sretem  to am n  y  

lik o sretem  ped e gnidn  nopu  eht  tingam u ed  of eht  ,sesserts  dna  eht  re ecnatsis  off dere   

yb  skcor eht .  
 
 
7. AHW T SI  A EG O CIGOL AL AM P? (N CED/VO  9002 )  

A igoloeg c pam  or lacigoloeg  pam  is a laiceps - oprup es  am p dam e to  

wohs  oeg l lacigo  f utae r se . kcoR  un sti  or ge cigolo  arts ta era  hs o nw  by roloc  or  

s slobmy  to acidni te wh ere  ht ey era  e desopx  at eht  rus f eca .  
 
 
8. AHW T SI  M NAE  YB  IOJ N ST ? ( IRPA L YAM/  02 1 ER)5 G 02 31   

Wh ne  us ff tneici  lisnet e sserts  ni  d epoleve d eb t neew  owt  s isseccu ve p ,stnio  a arc ck is  

depoleveD  at thgir  a gn le ot  eht  erid c noit  of ht e ,sserts  us ch skcarc  era  dellac  nioj ts.  
 
 
9. E LPX A NI  THE E STCEFF  FO  JO NI TS EHW RE A T NU N LE  SI  TO BE  

SNOC T CUR TED. (M NUJ/YA E 2102 ) GER  102 2  

1. erehT  lliw  eb  ocrep l noita  of retaw  hguorht  eht  stnioj  irud ng aeh vy ,gniniar  cihw h  

may dner er ht e kcor s ceb o nim g ekaew r dna  ecneh  ht e ennut l may l eso  eht  roppus t  

f mor  eht  or c sk  .  

2. hT e arbiv ti no s uac s de  ud e to aeh vy art ff ci  uorht gh tu illenn ng lliw  rt a sn f re  ht e  

f secro  ot  eht  detnioj  ro skc  of eht  lennut  dna  its ,sedis  iw d gnine  of oj i tn  may cuder e  

eht  il fe of eht  lennut .  
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10. FED I EN  CR SSO  IDDEB N ?G  aM( y J/ u en  )9002 R ge  002  8  

atnemideS ry eb sd  ro  layers era  neg e lar ly rap al lel  ot  eno  a rehton . ,tuB  so tem i em s, it  

sah  neeb  ob devres  t tah  eht  sdeb  eil  thgils ly bo l euqi  ot  eht  rojam  be dd i gn  senalp .  
 
 

TRAP  B  

1. cseD r ebi  eht  effid r tne  ty sep  of of l sd  w hti  aen t id a rg am. A dd  a eton  no  t  rieh  

ireenigne ng gis n acifi n ec . aM( y enuJ/  02 13)  

NIFED I OIT N  

SDLOF  may eb  denifed  sa  oitaludnu ns ro  sdneb  ro  serutavruc  leved o dep  ni  eht  skcor   

of eht  tsurc  sa  a tluser  of sesserts  ot  hcihw  ht e es  skcor  evah  neeb  s bu detcej  f mor  ti em   

ot  emit  ni  eht  tsap  yrotsih  fo  eht  traE .h  

EVED L EMPO NT OF DLOF S  

1. ehT  sdlof  may de polev  ni  yna  t epy  of kcor  dna  yam  eb  of any hs a  ep  

dna  eg o tem ry nignar g f mor  si elpm  pu  cra h de  sdneb  ro  d awnwo rd erutavruc s to  

yletelpmoc  denrutrevo  seruxelf .  

2. ehT  epahs  dna  etxe nt of a dlof  sdneped  nopu  a mun ber of f srotca   ekil  

eht  rutan e, ma duting e dna  ht e tcerid i no  of dna  oitarud n rof  hcihw  eseht  f secro  ca t  

nopu  eht  ro skc   

3. ehT  secorp s of tnempoleved  of f sdlo  ni  eht  skcor  si  lac l de   .  

4. gnidloF  si  a elitcud  type of ed f noitamro  e decneirepx  by the or c  sk  

co derapm  ot  ht e tirb t el  ed f mro a noit  w reh e eht  cor ks utca ally teg  ekorb n  dna  

decalpsid  nehw  desserts .  

STRAP  FO  A F LO D  

BMIL S  

esehT  ra e ht e edis s or sknalf  of a f .dlo  nA  in audivid l dlof  lliw  vah e a minimum of  

 owt il mbs.  
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GNIH E  

• nI  a f lo ded  la ,rey  a poi tn  nac  eb  f dnuo  erehw  erutavruc  si  xam imum dna   eno  

bmil  sdne  dna  eht  rehto  bmil  rats ts f mor  t tah  p tnio . sihT  si  eht  egnih  tniop .  

• nehW  skcor  o rucc  ni  a ecneuqes  dna  t rieh  lla  egnih  niop ts era  enioj d rehtegot ,  

yeht  ekam  a ,enil  dellac  ht e egnih  enil .  

LAIXA  S FRU ACE  

• Wh ne  ht e nih ge enil  is ecart d uorht g tuoh  ht e tped h of a f dedlo  se ecneuq   a  

ecafrus  si  deniatbo  hcihw  yam  eb  ranalp  ro  non - .ranalp  tI  si  er f derre  ot  sa  laixa   

rus f eca   

LAIXA  P NAL E  

• laixA  nalp e si  eht  i anigam ry lp a en  taht  pa sess  orht u hg  lla  t eh  p stnio   fo  

mumixam  erutavruc  denilcni  ro  latnoziroh  ni  erutan .  

• A dlof  ecafrus  si  ranalp  ni  ;erutan  esiwrehto  ti  ni  a dedlof  ecneuqes .  

• tI  yam  eb  ev r ,lacit  si  so tem i em s ellac d a pl rana  f dlo  if eht  laixa  si  a non - 

ranalp  f dlo  .  

SIXA  OF A FOLD  

• tI  si  ylpmis  denifed  sa  a enil  nward  lellarap  ot  eht  egnih  enil  fo  a dlof  .  

• A rom e sicerp e ed f tini i no  of na  xa is of a f dlo  dluow  be ht e enil  rper e gnitnes   

eht  cesretni t noi  of eht  a laix  enalp  of a f dlo  htiw  any deb  of ht  e dlof .  

GNULP E FO  A OF LD  

• ehT  gna le of itanilcni on of eht  dlof  sixa  htiw  t eh  ziroh o latn  as me sa u der  ni  a  

lacitrev  alp ne si  demret  eht  egnulp  o  f eht  f dlo .  

TSERC  DNA  T OR UGH  

• tsoM  f sdlo  are irav ati sno  of owt  areneg l f mro s; apu r dehc  a dn  dow ehcran d  

dneb s. ehT  enil  nnur i gn  t hguorh  eht  tsehgih  stniop  ni  na  crapu h de  dlof  ed f seni   sti  

serc t  .  

• A dnopserroc i gn  enil  gninnur  hguorht  eht  tsewol  tniop  ni  a dehcranwod  f dlo   

ma sek  ti s guort h. ehT  tserc  dna  hguort  yam  ro  yam  ton  edicnioc  htiw  eht  sixa  of  eht  

f dlo .  

SSALC I CIF A NOIT  OF F LO SD   

• senilcitnA  a er  ed f deni  sa  esoht  f sdlo  ni  w cih h  
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• T eh  tarts a era  rapu c eh d, taht  ,si  eseht  ceb o em  EVNOC X UP DRAW ;S   

• ehT  oeg l lacigo ly lo ed r kcor s ucco py a sop i noit  ni  ht e tni e roir  of eht  f  ,dlo  

tsedlo  eb i gn  po enoitis d ta  eht  c ero  of eht  f dlo  na d eht  yo egnu st f mro i gn  eht  o etu r om st  

f ,knal   

• ehT  sbmil  pid  yawa  morf  hcae  rehto  ta  eht  tserc  ni  eht  tselpmis  sesac .  

 
 
 
 
 
 
 
 
 
 

LCNYS I EN S  

• ehT  atarts  ra e nwod  ,dehcra  taht  ,si  eseht  ceb o em  C VNO EX DOWNWA SDR ;  

• ehT  acigoloeg lly youn reg  skcor  ucco py a po noitis  ni  eht  eroc  of ht e f dlo   dna  

eht  dlo er or c sk  form t eh  etuo r f ,sknal  ivorp d de  ht e on r lam  or red  of repus p oitiso n  si  

ton  rutsid b de ,  

• nI  eht  tselpmis  sesac  ni  ,senilcnys  eht  sbmil  pid  sdrawot  a nommoc  retnec .  

NOITISOP  FO  A IX AL ALP NE  

• gnidnepeD  pu no  t eh  n eruta  dna  di noitcer  of eht  esserts s eht  ixa al p enal  ni   a  

gnitluser  f dlo  may ca q eriu  any oitisop n ni  sp ,eca  taht  i ,s  ti  may be ,lacitrev  ni c  denil  

ro  neve  roh i latnoz .  
 
 

niwolloF g am in typ se  era  cer ogn dezi  no  the b sisa  of isop t noi  of ht e a laix  alp ne in ht  e  

gnitluser  f lo d  

MMYS E CIRT AL FO DL S  

• esehT  ra e osla  c della  nor lam  or girpu ht f sdlo . nI  hcus  a f ,dlo  eht  a aix l enalp  si   

yllaitnesse  .lacitrev  

• ehT  sbmil  era  lauqe  ni  htgnel  dna  pid  yllauqe  ni  etisoppo  .snoitcerid  
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• tI  yam  eb  na  enilcitna  ro  ys n enilc  and nehw  issalc f ,dei  may eb  sed c debir   sa  

lacirtemmys  /enilcitna  enilcnys  sa  eht  esac  yam  eb .  

MYSA M IRTE C LA  F DLO S  

llA  esoht  ,sdlof  senilcitna  ro  ,senilcnys  ni  hcihw  eht  sbmil  era  enu q lau  ni  htgnel   dna  

eseht  pid  enu q lau ly on rehtie  s edi  f mor  the egnih  enil  era  emret d sa  as cirtemmy al  

f sdlo .  

REVO T NRU ED OF LDS  

• esehT  era  f sdlo  htiw  denilcni  laixa  nalp es ni  hcihw  htob  eht  limbs era  nippid  g  

yllaitnesse  ni  eht  emas  lareneg  .noitcerid  

• ehT  tnuoma  fo  pid  of eht  owt  sbmil  may ro  yam  ton  be eht  .emas  

• gnidlofrevO  setacidni  yrev  ereves  eerged  fo  gnidlof  .  

• enO  of eht  two limbs eht(  re desrev  li bm ) co sem  ot  co cupy the neserp t  

noitisop  retfa  gnivah  dereffus  a noitator  hguorht  erom  naht  90 seerged .  

• ehT  rehto  bmil  si  nwonk  sa  eht  lamron  mil b.  

 
 
 
 
 
 
 
 
 
 
• nI  iatrec n sac e ,s  bo ht  t eh  limbs of a dlof  may teg  nrutrevo ed eb c ua se of ev ry  

hgih  laretal  noisserpmoc  .  

• hcuS  a epyt  fo  dlof  si  nommoc ly derrefer  ot  sa  a naf  dlof   

• nI  hcus  f ,sdlo  ht e itna c lanil  ot ps ra e dias  to evah  denepo  up ni to a br ,dao  naf -  

depahs  eniltuo  eud  ot  esnetni  co oisserpm n ni  t eh  ewol r iger on.  
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LCOSI I LAN  F DLO S  

• esehT  era  puorg  of f sdlo  ni  hcihw  a ll  eht  ixa al senalp  ra e sse e laitn ly lellarap ,  

gninaem  taht  lla  eht  tnenopmoc  sbmil  era  gnippid  ta  lauqe  stnuoma .  

• hT ey yam  eb  edam  pu  fo  seires  fo  senilcitna  dna  s senilcny   

 
 
 
 
 
 
 
 
 

UCER M TNEB  OF LDS  

• esehT  may eb  ircsed b de  sa  rtxe e em  typ se  of denrutrevo  f sdlo  ni  hcihw   eht  

laixa  enalp  seriuqca  na  tsomla  latnoziroh  edutitta .  

• nI  hcus  ,sdlof  eno  bmil  semoc  ot  eil  caxe ylt  rednu  eht  rehto  bmil  os  taht  a llird   

eloh  gud  ta  eht  rus f eca  ni  eht  eppu r li bm  p ssa es hguorht  t eh  ewol r limb osla  .  

• ehT  rewol  bmil  si  netfo  dellac  eht  i detrevn  bmil  ro  eht  esrever d li bm .  

• rehtO  strap  fo  a tnebmucer  dlof  era  semitemos  deman  sa  llof :swo   

• ehT  hcra , ihw ch is oz ne of rutavruc e serroc po dn i gn  to serc t na d ort u hg  ni   eht  

thgirpu  f sdlo  ;  

• ehT  ,llehs  hcihw  is eht  retuo  enoz  edam  pu  mo ts ly of des i atnem ry for am t ;snoi  

ehT  ,eroc  hcihw  si  eht  enni r tsom  trap  of eht  f dlo  dna  ma by e edam  om stly of  

crys enillat  i suoeng  ro  em ta prom h ci  skcor ;  
 
 
 
 
 
 
 
 
 

ehT  toor  ro  ht e toor  oz ,en  cihw h si  the asab l trap  of eht  fo dl  dna  may or may ton   eb  

isae ly baecart l ;e  O cn e decart  ti  nac  rht ow li thg  rehtehw  the f dlo  saw  lanigiro ly  na  

enilcitna  ro  s enilcny  th ta  sah  us ff dere  f rehtru  noisrevni .  
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UJNOC G ETA  F LO SD   

• nI  niatrec  sac es a riap  of f sdlo  aht t era  appa r tne ly detaler  ot  hcae  ot reh  ma  y  

evah  yllautum  denilcni  laixa  senalp .  

BOX FOL  D  
 
 
 
 
 
 
 
 
 
 

denettalF  pot  dna  ylpeets  denilcni  sbmil  tsomla  gnimrof  eerht  sedis  fo  a elgnatcer   

• .  

 
 
 
 
 
 
 
 
 
 
 

CITNA L RONI I :MU  tI  si  eht  tna i enilc  f ,dlo  hcihw  si  al r eg  ni  is ze o ucc p gniy  se larev   

s001  of erauqs  lik o em t er  osla  irav o su  t py es of mi ron  f sdlo  nac  b  e es en no  eht  li sbm .  

ILCYS N IRO UM: tI  is eht  s lcy i den  q etiu  al r eg  ni  s zi e ot  a onilcitn rium tiw h onim r  

f sdlo  no  eht  li bm s.  

SOEG Y NILC O IR MU : tI  si  reggib  in zis e naht  s ronilcy ium. EX :ELPMA g itegna c  

ellav y.  

AOEG N LCIT I RON I MU : tI  si  ib g reg  ni  ezis  naht  itna c ironil u .m  E AX M :ELP  

lamiH a nay  llih  nar ge.  

NIGNE E IRE NG CO EDISN R ITA ONS  

 sdloF  de epolev d ni  eht  saera  of krow  ra e i pm o tnatr  f ro  a livic  e enign er ni  taht   

eseht  ekam  sih  krow  erom  detacilpmoc  .  

 If eseht  serutcurts  era  ton  hguoroht ly in tsev i detag  dna  reporp ly ni t  ,deterpre  
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yna  livic  ne g gnireeni  tcejorp  s gnidnat  no  or ird nev  guorht h ht e dedlof  skcor  ma  y  

evorp  ot  eb  nocenu omi ac l dna  asnu fe.  

 euD  redisnoc a noit  ,si  ereht f ,ero  wla a sy  ot  eb  nevig  ot  eht  eserp n ec  of f sdlo  ni   

gnidiced  oba ut eht  sed i gning  dna  noc s oitcurt n of hcus  serutcurts  sa  d gnivir  of fart f ci   

dna  h pordy o ew r ennut l ,s  noitceles  of setis  f ro  smad  dna  sriovreser  a dn  ni  f gnixi   eht  

dna segdirb ,sdaor fo stnemngila  syawhgih .  

NAHC GE NI  A ITT T DU  E  

 gnidloF  of any t epy  w dluo  esuac  a ch egna  ni  eht  edutitta  pid(  dna  ts r )eki  of  

eht  emas  atarts  ni  eht  lairea  tnetxe  na d osla  ni  htped .  

 ecneH  sa em  la rey s may eb  aeper t de  al gno  an gila n tnem  or no e or rom e  

tnereffid  sreyal  yam  eb  yldetcepxenu  deretnuocne .  

 fI  ti  sneppah  os  dna  the detcepxenu ly r taepe ed ro  deretnuocne  la ey rs era  of  

elbarisednu  ,erutan  eht  tcejorp  stsoc  yam  eb  detceffe  sa  osla  eht  emit  eludehcs   dna  

as fety of eht  tcejorp .  

TAHS T NIRE G FO  R SKCO .  

 ehT  sesserts  era  of net  gnorts  uone gh to aerb k ro  rettahs  eht  ,skcor  e laiceps l  y  

ni  eht  laixa  ,senoz  hcihw  era  eht  secalp  fo  mumixam  noitartnecnoc  fo  ecrof eseht s.  

 ,ecneh  ni  f dedlo  kcor s, laixa  ger i sno  era  likely ot  eb  eht  era as co  gniniatn  

f derutcar  senoz .  

 sihT  tceffe  si  fo  tsomtu  ecnatropmi  esuaceb  derettahs  skcor  :emoceb   

1. kaew  ni  htgnerts  sretemarap  fo  lla  ;sepyt   

2. suorop  dna  suoivrep  ni  ;retcarahc   

 laixA  snoiger  a ediov d rof  rehto  retteb  gila nme stn  ro  setis  sa  the  esac  

am y eb  .  

IARTS N DE  NA UT RE  

 nI  ,ecnesse  eht  dedlof  skcor  era  ylbaredisnoc  ,deniarts  eht  edutingam  fo  niarts   

gniyrav  morf  tniop  ot  tniop  ni  eht  dedlof  ecneuqes .  

 niartS  rene gy si  r ele ased sa  noos  sa  ro(  noos  fa )ret  eht  snoitavacxe  era  edam   

dna  eguh  olb c sk  of skcor  trats  ivac ng ni  or f gnilla  htiw  taerg  f cro e dellac  eht  rock  

tsrub s  .  

 sihT  of net  sevlovni  f lata  stnedicca  eb s sedi  ca gnisu  snoc i elbared  ed lay ni  ht e  
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ssergorp  of ht e w kro .  

 A eporp r nnalp i gn  of t eh  row k ni  f dedlo  ar ae s ,si  diova  ht e es  op s lbis e sdrazah   

noitcurtsnoc ni  krow  .  

2. Ex nialp  irav o su  ty sep  fo  tluaf  w hti  taen  d rgai ma   

• esohT  f serutcar  gnola  hcihw  ereht  h sa  neeb  r evitale  vom e tnem  of th  e  

skcolb  tsap  hcae  a er  demret   sa UAF LTS  .  

• ehT  eritne  ssecorp  of oleved p em nt of f erutcar s dna  calpsid eme tn  th  e  

skcolb  aga i tsn  hcae  to h re  si  et r dem  sa  FA LU T NI G  

SSALC I CIF A NOIT  FO  UAF LTS  

niwolloF g f srotca  ra e rom e co nomm ly oc n deredis  i atropm nt in issalc f oitaci n of  

f :stlua   

 ehT  tnerappa  vom e em nt of eht  detpursid  b col ks gnola  eht  tluaf  ;enalp   

 ehT  noitcerid  of ;pils   

 ehT  noitaler  of tluaf  edutitta  htiw  eht  edutitta  fo  eht  decalpsid  sdeb ;  

 ehT  tnuoma  fo  pid  fo  eht  ;tluaf   

 fo edoM  ecnerruccO .  

IMRET N LO O YG :  

TLUAF  PL ENA : hT e f erutcar  rus f eca  gnola  hcihw  evitaler  vom eme stn  sah  kat en  

ecalp  si  llac ed a f tlua  p enal .  

PID : ehT  d pi  si  the an ,elg  eht  f tlua  sekam  iw th eht  ziroh o latn  rus f ca e.  

KIRTS E: ehT  ts r eki  fo  a f tlua  si  a itcerid on fo  sti  iunitnoc ty no  eht  g dnuor  rus f eca .  

WORHT : ehT  ev r acit l calpsid eme tn  of f derutcar  kcor  lb o skc  si  c lla ed worht  of f tlua .  

VAEH E: ehT  oh riz no t la  calpsid e tnem  of si  ca dell  evaeh .  

TEN  S :PIL  ehT  to lat  calpsid e em nt em a erus d gnola  t eh  f tlua  alp ne is dellac  eht  ne  t  

PILS  HA ED : The gna le itanilcni on of f tlua  enalp  rusaem ed f mor  ver lacit   

KIRTS E ILS P: ehT  move tnem  hcihw  si  pa lellar  ot  ht e kirts e of t eh  f tlua  enalp  is  

dellac  kirts e ils p  

PID  LS IP: ehT  vom eme tn  cihw h si  arap l lel  to eht  tcerid i no  of pid  fo  eht  f tlua  enalp .  

IGNAH NG LAW L: ehT  mret  ha ign gn  llaw  is desu  f ro  taht  f detlua  kcolb  hcihw  eil s  

no  eht  ppu er rus f eca  o  f eht  f tlua  enalp .  

TOOF  W LA L: ehT  te mr  f too  aw ll si  su ed f ro  taht  f detlua  skcolb  w hcih  seil  on  eht  

rednu  rus f eca  of eht  f tlua  .enalp  
39  

CE8392 -EG  www.Learnengineering.in

 www.Learnengineering.in

 w
ww.L

ea
rn

en
gin

ee
rin

g.i
n

http:// www.Learnengineering.in


eerhT  f madnu e latn  t sepy  of f stlua  era  nommoc ly sid t iugni s eh d no  eht  sisab   fo  

tnerappa  move tnem : no mr al f ,stlua  esrever  fau stl  dna  rts i ek  pils  f tlua s. 

MRON AL AF U TL S  

 hcuS  a tluaf  ni  hcihw  gnignah  aw ll sah  a rapp e tn ly vom ed od wn tiw h cepser t  

ot  f llawtoo  si  issalc f dei  sa  a oN rm la  tluaF .  

 nI  siht  d noitinife  ti  si  c rael ly i deilpm  ht at on t gnih  nac  eb  dias  htiw  niatrec t  y  

rehtehw  ti  saw  eht  ah n gnig  llaw  hcihw  moved nwod  ro  eht  f too  llaw  hcihw  devom  pu   

ro  tob h ht e llaw s vom ed nwod , ht e gnah i gn  w lla  vom i gn  erom  t nah  t eh  f too  law l na d  

eht ecneh  naraeppa ec .  

 nehw  ht e tluaf  sitas f sei  eht  ed f noitini  of ha gnign  w lla  ts a nidn g at a wol e  r  

noitisop  htiw  tcepser  to eht  f llawtoo  ti  may eb  dessalc  sa  a amron  l f tlua  .  

 nI  lamron  ,stluaf  eht  tluaf  enalp  may eb  denilcni  ta  any lgna e eewteb n  

latnoziroh  dna  ,lacitrev  ub t tsom  ,ylnommoc  eht  tluaf  selgna  era  neewteb  54   dna  

acitrev l.  

 f ,rehtru  eud  ot  t eh  i denilcn  na erut  of eht  tluaf  enalp  dna  drawnwod   

calpsid e em nt of a trap  of eht  ,atarts  on r lam  f stlua  esuac  na  netxe s noi  ni  eht  surc t  

reverehw  ht ey rucco .  
 
 
 
 
 
 
 
 
 

VER ER ES  FA TLU S  

 tI  si  hcus  a epyt  fo  tluaf  ni  hcihw  eht  gnignah  llaw  sraeppa  ot  evah  devom  up  

htiw  tcepser  ot  eht  llawtoof .  

 nI  esrever  ,stluaf  eht  tluaf  alp ne si  lareneg ly i denilcn  eb t neew  h iro z latno   dna  

54  rged e se  la t guoh h re esrev  f stlua  htiw  peets ly nilcni ed tluaf  rus f eca  vah e eeb n sla o  

eretnuocne d  .  

 By vi eutr  of ieht r cni l noitani  dna  itcerid on of vom e ,tnem  ever rse f  gnitlua  

sevlovni  s gninetroh  fo  eht  tsurc  of eht  raE th (c erapmo  iw th on rmal f )stlua .  
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URHT ST AF U TL S  

• esehT  ,era  br ao dly ps e ,gnika  hcus  seiteirav  of esrever  f stlua  ni  cihw h  

eht  gnignah  aw ll sah  mo dev  pu  taler i ev  ot  t eh  f llawtoo  dna  eht  f stlua  pid  ta  elgna s  

54 woleb  seerged .  

• ehT  tsurht  f stlua  ro  is mply urht s st  era  of ev ry co nomm  ecnerrucco   ni  

f dedlo  iatnuom ns and es em to vah e giro ina det  as a f rehtru  pets  ni  eht  p secor s  fo  

tnemtsujda  fo  skcor  ot  eht  desopmi  sesserts .  

• stsurhT  era  so tem i em s f rehtru  dehsiugnitsid  otni  owt  bus -t :sepy  th  e  

revo  stsurht  dna  eht  rednu  stsurht .  

EPPAN S  

 sihT  et rm si  su ed rof  evisnetxe  olb c sk  of skcor  taht  evah  neeb  tran detals   ot  

taerg  ,secnatsid  netfo  gnignar  ot  lareves  derdnuh  ,sretemolik  gnola  a tsurht  enalp .  

 ehT  egral - elacs  tnemevom  ebyam  etubirtta d ot  a rojam  evo r gnitsurht  ro   a  

tnebmucer  idlof gn  dewollof  yb  tsurht  gnitluaf .  

 Wh ne  a res i se  of surht t f stlua  rucco  ni  esolc  pr xo i im t ,y  t tsurh  bl skco  era  elip d  

pu  eno  evoba  ona t reh  dna  lla  f tlua  rus f seca  pid  ni  eht  emas  di tcer i ,no  eht  itluser n  g  

gnitseretni  erutcurts  si  nwonk  sa  na  etacirbmi  tcurtS eru .  

 
 
 
 
 
 
 

KIRTS E- PILS  UAF LTS  

 esehT  may be ed f eni d sa  f tlua s ni  cihw h f detlua  bl kco s evah  eb en vom e  d  

tsniaga  hcae  rehto  ni  na  yllaitnesse  latnoziroh  .noitcerid  

 ehT  f tlua  nalp e si  al tsom  itrev c la  na d ht e en t pils  may eb  me erusa d ni   taerg  
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tsid ecna s.  

 erehT  era  emos  rehto  smret  desu  rof  ekirts  pils  stluaf  hcus  sa  retal al f  ,stlua  

esrevsnart  ,stluaf  wr hcne  f stlua  dna  snart form f stlua .  

 fO  ,eseht  eht  snart f mro  stluaf  era  ev ry co mm on dna  ed n eto  kirts e pils  f  stlua  

yllaiceps  depoleved  ni  cinaeco  .segdir  

 
 
 
 
 
 
 
 
 
 
 
 
 

NIGNE E IRE NG CO EDISN R ITA ONS  
 
1. ecneserP  of f stlua  setaerc  eht  negoreteh eity ni  eht  lacigoloeg  or ck la ey rs  

ma gnik  t eh  de ngis  of rutcurts e co etacilpm d dna  al os  id ff laitnere  s ltte eme stn  in  

f oitadnuo n.  
 
2. tluaF  etaerc  tpurba  hc a segn  ro  rav i noita  in rg o dnu  etaw  r elbat .  
 
3. ehT  f tlua  enoz  cuder es eht  tgnerts  h o  f skcor .  
 
4. ehT  ecneserp  fo  skcor  setaitini  eht  dilsdnal e ac ivit ty.  
 
5. tluaF  enoz  a tc  sa  hu eg  riovreser  o  f dnuorg  aw t re  dna  ortep leum.  
 
3. bircseD e reffid e tn  yt sep  fo  tnioj s and eht ir reenigne i gn  is g ifin c ecna   

D/VON( EC 102 1 R) EG 002 8  

A tnioj  era  f erutcar  a ol gn  hcihw  no psid l ca e stnem  era  cco u sr .  

TNIOJ  S TE  :  

A puorg  of stnioj  taht  a er  lellarap  si  dellac  joint tes . A oj i tn  s tsy em si  a puorg  of erom   

tnioj  tes .  
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DESAB  ON SP ITA AL LER A OIT N PIHS :  
 
• TSYS A ITAM C OJ INT :S  tnioJ  p senal  ra e rap a lell  ro  bus  ellarap l.  
 
• NON - SY ATS M ITA C TNIOJ S: tnioJ  senalp  era  ton  larap l le .  
 

DESAB  NO  GE MO ENT YR :  
 
• EKIRTS  :TNIOJ  kirtS e of tnioj  si  lellarap  to st ekir  of tnecajda  deb s  

• D 

PI  NIOJ T  : ekirtS  o  f tnioj  si  llarap el ot  eht  pid  of tnecajda  sdeb   

• UQILBO E NIOJ TS: T eh  ekirts  of tnioj  is lbo i euq  ot  eht  s ekirt  o  f jda a tnec  deb s  

DESAB  NO  THE NA ERUT  OF IOJ NT  

• NEPO  JO NI T: T eh  jo tni  hcihw  d sedivi  t eh  ro kc  ssam  ni to owt  colb ks  

• SOLC ED IOJ NTS: T eh  tnioj  wh hci  pat p sre  tuo  ta  ped th dna  f lia  to sedivid   

eht  skcor .  

TNIOJ  IN OR CK  S  

OENGI US ROCK  
 
1. teehS  nioj t  
 
2. loC u ranm  oj in  t  
 
3. laruM  oj int  
 

TEEHS  IOJ N :T  A ho latnozir  tes  o  f tnioj  vid i sed  eht  cor k ssam  i  n us ch a way sa  to  

evig  ti  na  a naraepp ec  fo  la srey  s de i atnem ry ro kc s  
 

ULOC M RAN  J NIO T: esehT  era  for dem  in t raluba  engi o su  kcor  su hc  sa  d eky s ,  

,sllis  dna  l ava  f swol . T eseh  tnioj  d edivi  the ro kc  ssam  ni to axeh g ano l, erauqs  na d  

alugnairt r  
 

LARUM  NIOJ T GNI : tI  may cco ur 3 tes  s o  f stnioj  ni  such a way aht  t 1 tes  si   

latnoziroh  a dn  ehto r 2 stes  era  rev t laci  lla  thr ee  stes  ieb ng utum ally ta  thgir  na g sel  ot   

hcae  rehto . T sih  oj i tn  d gnidivi  ht e kcor  ma ss  i otn  lacibuc  .ssam  
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MIDES E ATN RY RO SKC :  
 
1. duM  skcarc  2. elisneT  raehs  jo tni s  
 

ATEM M HPRO CI  R SKCO :  

1. laruM  tnioj  s  
 
2. teehS  tnioj s  
 
3. raehS  tnioj s  

 
 

enO  tes  of tnioj  era  domi tnan  ht en ht ey ra e ca dell  rp i am ry stnioj ,  

NIGNE E IRE NG IS G ACIFIN N EC  OF OJ I STN :  

• gnicapS  of tnioj  s  

• htgneL  fo  tnioj  s  

• kcolB  zis  e  

• Wi htd  of tnioj s  

• egapeeS  o  f retaw  ht rou hg  tnioj  s  

• delliF  tam e slair  na d ti s rutan  e  

 ehT  cneserp e of rom e n rebmu  of tnioj  tes  i rcn e esa  isorop ty dna  ep rme iliba ty  

fo  kcor  reyal  nidael g ot  vissecxe e s gapee e  
 
 tnioJ  cuder e eht  ts a ilib ty of kcor s  
 
 ecneserP  of stnioj  e hn a secn  eht  po ilibiss ty of edilsdnal  on llih  sl epo s  
 
 tnioJ  ni  bus  s ru f ca e kcor  la rey  erc ate f elbarova  oc n noitid  to poleved   

retawdnuorg  secruoser   
 
 
4. Ex nialp  ni  de sliat  t eh  cirtcele al tem hods fo  eg o hp y lacis  su evr y  rof  

ireenigne ng vni e agits t noi s. M( A UJ/Y NE 20 GER)21  2 00 8  

A. CELE T ACIR L EM T SDOH  P CNIR I LP E  .  

• llA  acirtcele l ohtem d is desab  on eht  f dnu ame latn  f tca  taht  id ff tnere  am t laire  s  

of e ra t ’h s seitreporp lacirtcele tnereffid ylediw ssessop tsurc  .  

• ivitsiseR t ,y  tcele r hco e im c la  ivitca ty dna  id e lacirtcel  noc s tnat  era  so em  fo   
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eseht  seitreporp  taht  era  yllareneg  ts deidu  hguorht  eseht  sdohtem   

• laitnetoP - pord  :sdohtem  eht  larutan  aitnetop l may eb  eud  ot  rtcele o hc e acim l  

snoitcaer  neewteb  eht  snoitulos  dna  eht  gnidnuorrus  - ecafrusbus  skcor .  

• detagnolE  ero  dob i se  fo  titengam e dna  pyr eti  cte . era  isae ly eniled ated by siht   

ohtem d.  

• larutaN  cirtcele al op t laitne  si  saem u der  wi ht  eht  pleh  of on n  gnisiralop  

sedortcele  gnola  ed f etini  tcerid i sno  a dn  res stlu  ra e ttolp ed ni  et rms of tnetop i  la  

tneidarg  gnola  latnoziroh  secnatsid  hcihw  era  neht  deterpretni  .  

NETOP T LAI  D POR  HTEM O SD  

• esehT  edulcni  a eirav ty of em t sdoh  ni  ihw ch lacirtcele  tnerruc  si  ar it f laici l  y  

ecudortni d morf  an e lanretx  cruos e ta  rec t nia  op i stn  dna  eht n sti  wolf   hguorht  

ecafrusbus  slairetam  dedrocer  ta  tnereffid  secnatsid .  

• nI  ht e uqE i aitnetop l ohteM d wt o rp i am ry edortcele s ra e etresni d tni o ht e  

,dnuorg  6-7 sretem  pa a tr  f mor  hcae  ,rehto  acro ss  hcihw  c tnerru  si  i tn r .decudo  

• ehT  noitisop  of seht e mirp ary dortcele es amer i sn  f dexi  ni  eht   tneuqesbus  

tagitsevni i .sno  

• laitnetoP  eewteb n seht e rp i am ry tcele or d se  is d ete r denim  htiw  t eh  eh lp of owt   

hcraes  tcele r sedo  and p stnio  of lauqe  p laitneto  f dnuo  tuo  gnola  eht  ne t eri  noiger  ednu r  

,snoitagitsevni  hcihw  era  detnioj  ot  teg  laitnetopiuqe  senil .  

 
 
 
 
 
 
 
 
 
• rednU  on r lam  co tidn i ,sno  t ah t ,si  w neh  ht e airetam l woleb  si  of inu f  mro  

,erutan  lacirtcele ly eht  ce  senil  dluow  eb  raluger  ni  retcarahc  .  

• tuB  ni  ca ses  nehw  ht e am t laire  si  not of inu of mr  rahc a retc  ( taht  ,si  ti  sniatnoc   

sehctap  of hgih  ro  wol  ivitcudnoc t ,)y  laitnetopiuqe  senil  wo dlu  wohs  raelc  itrotsid sno   

ro  alugerri r seiti  w cih h dluow  i edulcn  aborp b el  oitacol n of kcor  ma sess  of id ff  tnere  

citsiretcarahc s.  

• ehT  ivitsiseR ty dohteM  si  ralimis  to topiuqe e laitn  me oht d tub  ni  iht s esac  ti  si   
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eht  vitsiser ity of eht  lairetam  of eht  su rusb f eca  w hcih  si  d ete rmi den  dna  f mor  wh  hci  

tnatropmi  snoitaterpretni  era  edam   

• ereH  ,osla  a nwonk  c tnerru  si  ecudortni d hguorht  owt  rtcele o ed s-  tnerruc  

,sedortcele  hcihw  era  detresni  ta  emos  secnatsid  trapa  morf  cae h ,.rehto   
 
 
 

SEVNI T AGI T OI N  

 ehT  tped h of enep tra noit  of lacirtcele  ruc r tne  ni  eseht  in gitsev a snoit   si  

daorb ly lauqe  ot  hguohtla  ereht  era  am ny snoitidnoc  dehcatta  ot  iht s noitazilareneg .  

 ehT  vitsiser ity htem do  segasivne  tni e taterpr i no  of eht  evitatilauq  sa  llew   sa  

evitatitnauq  c retcarah s of eht  rusbus f eca  slairetam  hcihw  era  g evo r den  b  y owt  ba is c  

elpicnirp s  

(i) If lairetam  b wole  si  of inu f mro  ,erutan  eht  re ivitsis ty v seula  w dluo  eb  of  

retcarahc raluger .  

i( i) fI  eht  lairetam  si  non - ,mrofinu  taht  ,si  ti  stsisnoc  fo  sreyal  ro  sam s se   fo  

fid f tnere  retcarahc , and eht n seht e uow ld eb  etacidni d by i ralugerr it sei  or na o am l  sei  

ytivitsiser eht ni  seulav .  

(ii )i  ehT  tped hs ta  hcihw  ht ese  na o am l sei  co c ru  can eb  lac c detalu  a dn  la so eht   

erutan  of eht  rusbus f eca  lairetam  br dao ly dnu e otsr do .  

ILPPA C OITA N :S  

a( ) NI  RP O CEPS T NI G: ehT  cirtcele al htem ods evah  neeb  sseccus f lu ly e lpm oye  d  

ni  noitaeniled  of ro e seidob  co c nirru g ta  ahs l ewol r ed p .sht  F ro  us ch vrus eys ta   taerg  

,shtped  ht e es  era  not of cum h pleh .  

sA  may eb  ,nees  or c sk  tibihxe  a rg e ta  tairav ion.  

NI  VIC IL NE G NI E NIRE G: tsiseR i iv ty em t sdoh  ha ev  neeb  ediw ly su ed in  

gnireenigne  noitagitsevni  f ro  eted r itanim on of  

HTPED  TO EHT  BED KCOR  — sa  f ro  ni s ,ecnat  ni  i tropm a tn  rp o stcej  ekil  da sm ,  

sgnidliub  a dn  irb d eg  f ,snoitadnuo  erehw  it dluow  eb  de elbaris  ht ta  eht  curts t  eru  

dluohs  ser  t no  os u dn  ha dr  skcor  ar t reh  naht  no  nedrubrevo  ro  ios l  

TACOL I NO  FO  GE IGOLO CAL TS RUC ERUT S —li ek  f sdlo , eirub d llav eys  ,  

dehsurc  na d f derutcar  z seno  eud  to iraehs ng and f gnitlua  .  

TACOL I NO  FO  AQ REFIU S —and hto re  retaw  niraeb g enoz s hcihw  co dlu  b  e  
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isae ly i terpretn ed no  eht  sisab  of nwonk  ivitsiser ty v seula  of tsiom ure hcir  skcor   dna  

yrd  skcor .  
 
 
5. Ex nialp  ni  ated i ,l  eht  ies s cim  meth sdo  desu  ni  t eh  ci liv  reenigne i gn   

tagitsevni i sno  (N VO / CED  02 1 GER)2  002 8  

CNIRP IPLE  .  

• skcohS  or lpxe o snois  nihtiw  eht  ’htrae  s tsurc  era  wla a sy  cca o pm a dein  b  y  

oitareneg n of el itsa c w ,seva  w hcih  evart l ni  a ll  tcerid i sno  from eht  tniop  or ecalp  of  

sucof eht ,kcohs .  

• icoleV ty of seht e ohs ck evaw s si  ler a det  to the rutan e of ht e em id mu  uorht gh  

hcihw  they tr leva . In rutan e seht e vaw es era  orp d decu  gnirud  e sekauqhtra . ehT   

ies s cim  vaw es laever  a taerg  laed  of ni f tamro i no  tuoba  eht  in lanret  c itutitsno on of eht   

trae h.  

• hguohtlA  id ff tnere  typ se  of sevaw  era  reneg a det  nehw  a kcohs  o cc u ,sr  seht e  

era  eht  P sevaw  ol( n lanidutig  aw v ,)se  hw i hc  era  eht  f tsetsa  dna  .tsegnorts  iehT r  

icolev ty, pV , si  re al t de  orb adly to ht e idem um ( skcor ) orht ugh ht e f gniwollo   

noitauqe :  

 
 
 
• erehw  E si  Mo ulud s of icitsale ty, e si  d isne ty dna  v si  eht  P io sson’ s oitaR  of  

eht  dem iu .m  

• ehT  gnillortnoc  rotcaf  ,si  suoivbo ly, eht  om d sulu  of icitsale ty ihw ch lesti f  si  

tnedneped  pu on rutan e of ,kcor  sti  lacimehc  dna  golarenim i lac  co ,noitisopm  ged r  ee  

of f modeer  from urts c larut  tnocsid i seitiun  and eerged  of tarutas noi  htiw  retaw   dna  

rehto  sdiulf  .  

• rF om repxe i latnem  ni v noitagitse s, iretcarahc s cit  icolev ty ulav es rof  P evaw s  

evah  neeb  daorb ly dehsilbatse  rof  tnereffid  kcor  t sepy .  

• sA  us c ,h  fi  eht  lev o ic ty of ies s im c aw v se  rt a gnillev  guorht h a tces i no  of ht e  

org dnu  si  ,nwonk  erutan  fo  eht  dnuorg  nac  eb  ylriaf  essessa d  .  

• sihT  si  eht  gniylrednu  elpicnirp  fo  lla  eht  cimsies  sdohtem .  

HTEM OD  .  

ehT  dnuf a atnem l corp e erud  ni  lla  seis cim  vni e noitagits s rof  rusbus f eca  tarolpxe i sno  si   
101  

CE8392 -EG  www.Learnengineering.in

 www.Learnengineering.in

 w
ww.L

ea
rn

en
gin

ee
rin

g.i
n

http:// www.Learnengineering.in


eht  same: a cohs k si  detaerc  at a esohc n p tnio  or itacol on ie t eh r by e dolpx i gn   a  

,egrahc  fo  ;etimanyd   

ehT  sevaw  so dorp uced era  dedrocer  ta  id ff tnere  cnatsid es f mor  the tohs  tniop   htiw  

eht  leh p of enohpoeg s ro  ps ecial .srotceted  

 
 
 
 
 
 
 
 
 
• ehT  tsni a tn  of ,tohs  t tah  si  the hs ot ti em  dna  ht e f tsri  avirra l a er   

d si ta ecn  p ol ts are prepa der  ni  a les ce ted  

ennam r.  

• A reporp  in taterpret i no  of eseht  time-dist ecna  stolp  may ver e  la  

ecneserp  fo  yllausunu  hgih  ro  wol  yticolev  aidem  ta  niatrec  shtped  .  

• noitcelfeR  em t sdoh  ha ev  neeb  f dnuo  se laicep ly esu f lu  rof  rusbus f  eca  

seiduts  rednu  ob d ei s of retaw  .g.e(  ,sekal  ,srevir  dna  )seirautse  esuaceb  ni   hcus  

vrus e sy  s langi s f mor  s ru f eca  dna  aehs r vaw es era  ob etaretil d by w reta  dna   lavirra  

semit  of no ly lanidutignol  sevaw  era  drocer ed raelc ly na  d isae ly.  

• tI  may eb  p etnio d uo t taht  f ro  erroc ct ni f ere n ,sec  ti  si  i epm r vita e th  ta  

noitcelfer  dna  noitcarfer  sdrocer  ra e reporp ly ehsiugnitsid d.  

• esehT  dnamed  elbaredisnoc  lliks  dna  esitrepxe .  
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TINU  V  

TRAP  A  

1. AHW T SI  M ASO I ?C  ( AM Y NUJ/ E 02 13)  

nA  ssa e egalbm  of lairea  rgotohp a shp  w esoh  e segd  vah e lausu ly eeb n tuc  & am t hc ed  

ot  f mro  a co unitn o su  p ihpargotoh c eserper n at t noi  of a ralucitrap  ra ea si  ciasom .  

2. IFED NE OLF AW M(?EG A UJ/Y NE 20 ,)61  VON( / CED  02 41 ,)  M( A J/Y U  EN  

3102 )  

tI  si  def deni  sa  a wod n draw  move nem t of nu c etadilosno d pus erf laici  nal d sam s nola g  

on  ed f etini  rus f eca  of eruliaf  ni  a h hgi ly ri r ge u ral  .rennam  

3. WOH  F UA L ST  ID FITNE I DE  NI  REA I LA  HP O ?OT  ( VON / CED  02 12)  

• sA  raenil  f erutae  s  

• sA  cneserp e of f tlua  sc spar   

• By o sim si no  of tarts a  

4. E PX L NIA  S NAT D PU  MIT E VON( / ED C 2102 )  

tI  si  ed f deni  sa  eht  ti em  despale  af ret  tavacxe i no  taht  na  usnu p etrop d lennut  f eca  lliw   

niamer  ats b el  .  

5. E PX L NIA  O REV  KAERB ? VON( / ED C 2102 )  

nitsalB g ni  tu nilenn g sdael  to evo r kaerb . aerbrevO k si  ed f eni d sa  cxe e ss  na d  

detnawnu  cxe a noitav  ( )ro  re lavom  of skcor  mo er  naht  tahw  is er q deriu  ni  ngised  of  

nilennut g.  

6. E PX L NIA  HT E A TCEFF  FO  J NIO TS NI  OR CK W REH E A UT N LEN   SI  

OT  EB  C NO S URT C ?DET  (M J/YA U EN  2 210 )  

erehT  wi ll  be rep c talo ion of etaw r orht u hg  the tnioj s rud i gn  heavy rai gnin  w hcih  may  

redner  ht e skcor  ceb omi gn  ew a rek  na d neh ce eht  ut n len  may sol e eht  ppus o tr  f  mor  

eht  skcor .  

ehT  arbiv t snoi  c desua  eud  ot  aeh vy t ar ff ci  hguorht  ut n nilen g lliw  rc e eta  snart f re  oor f  

dna  sti  dis e tI.s  iw ll ac u es  inediw ng o  f stnioj  w hcih  may re ecud  eht  il fe of eht  lennut .  

7. TSIL  S EMO  MET SDOH  TO ERP VENT SAOC T LA  ER SO I NO . VON( / ED C  

,)4102  (M J/YA U EN  2 210  )  
 
a. By rtsnoc u gnitc  sea wa ll s  

b. yB  la gniy  ssarg  dyk se  gnola  eht  co tsa .  
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c. By hcaeb  n siruo h nem t  

d. By dnas  du en  ocer sn rt u noitc .  

8. IFED NE RE OM TE NES S GNI . ( /YAM J ENU  02 1 (,)6  NO D/V EC 3102 )  
 
Re tom e isneS ng is ed f deni  as ht e nhcet i euq  of riuqca i gn  ni for tam i no  tuoba  an bo j tce ,  

htrae  rus f eca  )ro(  ph ne o ,anem  uohtiw t comi gn  tni o catnoc t iw th ht em th guor h  

gnisnes  & cer ro d gni  of er f detcel  )ro(  RME  rene gy from eht  rat g ste  of tseretni   &  

gnissecorp  , ana l zy i gn  & ppa l iy ng taht  ni for noitam  ot  so evl  any ceps if ci  melborp .  

9. TSIL  TUO  T EH  C SESUA  FO  LA DN  SL (.GNIDI A /RP M 2YA 0 )51 ,  

D/VON( EC 102 3)  
 
o epolS  iaF l ru e  

o voM e tnem  of et cinotc  otalp  s  

o kauqhtraE e  

o aeH vy niaR f la  l  

o itrA f laici  sesuac  ekil  mi gnin  , revo  e tiolpx a noit  of lio  & sag  rg, o dnu  etaw r  

.cte ,  

10. FED I EN  LA DN S EDIL  (M J/YA U EN  2 410 )  
 
A dilsdnaL e si  a ls ow ro  neddus  d nwo  llih  m vo e tnem  of epols  for gnim  kcor  dna  lios   

am t slaire  u redn  eht  for ec  of ivarg ty  .  

11. FED I EN  THE TE MR  ED AD TS O AR GE SER E OVR IR. M( A ENUJ/Y  6102 )  

loV u em  of retaw  ihw ch si  ton  elbaliava  f ro  use dna  si  tneserper ed by eht  retaw  erots d  

ni  eht  reser v rio  leb ow t eh  nim imum loop  evel l.  

12. HW AT SI  M AE NT YB  RO KC  B TLO I ?GN  M( A UJ/Y NE 20 61  )  

kcoR  gnitloB  si  hrep a sp  eht  tsom  op p ralu  a dn  tnelaverp  me doht  f ro  gnipeek  ht e  

f derutcar  skcor  egot ther ni  dna  ra o dnu  ut n len  sgninepo .  

13. WH TA  A ER  T EH  GE OLO G ACI L DNOC I OIT NS ST DEIDU  RUD GNI   

EHT  RO DA  CU ITT N SG  ROF  DAOR  AS F ?YTE  (M J/YA U EN  2 110 )  
 
• cigolohtiL al arahC c et r  

• pargopoT hy  

• eW a nireht g  

• lacigoloeG  utcurtS re  
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• dnuorG  wa ret  dnoc i it on.  
 

TRAP  B  

1. Ex ialp n t eh  geo acigol l c disno e oitar n rof  the co tcurtsn ion of nnut els  

J/YAM( UN 1102 ) REG 002  8  

 olohtiL gy  

 larutcurtS  c iretcarah sti sc  of kcor s  

 dnuorG  wa ret  dnoc i it ons  
 

OHTIL L GO Y  

ehT  laenim  co itisopm o ,n  erutxet  dna  urts c ut re of skcor  era  dedeen  ot  diced e  

eht  ohtem d dna  ila ng tnem  of lennut s  

gnitsalB  eriuqeR d  

latoT  tsoc  of nillennut  g  

 draH , co tcapm , cr latsy l eni  kcor s kil e inarg t ,se  ,etiztrauq  ssieng es iw ll eb  som t  

,elbatius  but riuqer e lb a gnits .  

 oS ft skcor  ekil  emil st ,eno  elahs  cte  lliw  not eb  les f gnitroppus  dna   ecneh  

aropmet ry or ep rma en nt gninil  may eb  er q riu ed.  
 

URTS C ARUT L HC A TCAR ER TSI I SC  FO  KCOR S  

)i  ROH IZO ATN L TS R ATA :  

hT ey a er  etiuq  f uova r ,elba  tub  ht ey era  rar e ni  errucco n ec  dna  su elbati  f ro  lams l  

lennut s.  

nI  eht  f tsri  ,esac  the lennut  si  nevird  rht o hgu  a nis g el  la rey  and hcae  la ey r si   

tneiciffus ly ciht k. hT e pot  la rey  lliw  act as a tan u lar  b ae ,m  a pp lying sa em  a dn   

inu f mro  ol ad. neH ce th si  itautis on si  as fe dna  f elbaruova .  

nI  eht  dnoces  ca ,es  ht e er  era  egoreteh n suoe  mu itl  la rey  of skcor  th hguor  hcihw  ht e  

lennut  is ngila e .d  eH n ec  id ff laitnere  daol  wi ll  eb  exe r det  by eht  s art at  dna  neh ce  

asnu fe.  
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ii ) PID  DNA  RTS IKE  

Wh ne  nnut el sixa  is ap r lella  ot  eht  pid  erid c it on eht  atarts  lliw  pa ply u in f mro ly  

etubirtsid d daol  and he ecn  ti  si  f elbaruova  tis u .noita  

oS  lennut  a six  rap a lell  to kirts e rid e noitc  i  s na  asnu fe utis ,noita  d eu  to laye gnir .  

 
 
 
 
 
 
 
 
 
` 

)iii  EDLOF D TS R TA A  

nI  f dedlo  ,atarts  a tol  of niarts  rene gy wi ll  eb  derots  nihtiw  t eh  .skcor  hw en  

noitavacxe s era  am de in f dedlo  ,atarts  ht e er  may eb  a su nedd  er l esae  of niarts  rene gy,  

gnidael  ot  r kco  ub r its ng.  

 
 
 
 
 
 
 
 
 
 
 

)vi  TNIOJ ED TS R ATA   

enioJ d arts ta, ehw ht er thgils ly, letaredom y or lreves y may eb  ta ek n in ot   

noitaredisnoc  f ro  gnillennut  ,krow  orp v dedi  reporp  gninil  hs o dlu  be enod  gnola   eht  

llaw  dna  roof of lennut  ot  diova  es e egap  of aw t re  gnirud  ar iny aes s no .  

UORG ND AW T RE  C TIDNO I NO S  

)i  RETAW  BAT LE DE HTP   

Wh ere  ht e w eta r elbat  si  ,peed  hcus  a tis e si  b se t etius d f ro  llennut ing krow  ni  et rms  

of dnuorg  retaw  oc n is d noitare .  

ii ) LAHS L WO  W RETA  LBAT E  

nI  wollahs  retaw  lbat e ,saera  uorg nd taw er lliw  eb  retne i gn  tni o t .lennu  ecneH  ti  is  
 

601  

CE8392 -EG  www.Learnengineering.in

 www.Learnengineering.in

 w
ww.L

ea
rn

en
gin

ee
rin

g.i
n

http:// www.Learnengineering.in


ton  asivda b el .  
 
 
 
 
 
 
 
 
 
 
 
2. Ex ialp n in ated il uoba t igoloeg cal aredisnoc t oi n rof  the ised gn na d  

tcurtsnoc i no  fo  ro da  c sgnittu  ( /VON D CE  20 31 ) GER  002 8  

ehT  f gniwollo  era  the f srotca  ot  eb  deredisnoc  elihw  celes t ni g etis  f  ro  

wdaor ays  

 opoT g pay hy  

 olohtiL gy  

 larutcurtS  c iretcarah sti sc  of kcor s  

 eW a gnireht  c itidno on  

 dnuorG  wa ret  dnoc i it o sn `  

1. GOPOT R HPA Y  

tI  er f sre  dnal  f serutae  or dnal  f smro  hcus  as va ll ey, lih ly t ,niarre  p ial n ,s  uaetalp  te c.  

ehT  pot o parg hy of na  aera  lp ays a ingis f ci a tn  elor  in ht e gila nme tn  of wdaor a sy  .  

reporP  .L S dna  C S.  su vr e gniy  sh dluo  be rrac i de  tuo  ot  wonk  re cud ed level  ot  a virr e  

eht  oisiced n no  itnauq ty of nittuc g dna  f gnitti  f ro  daor  gila n tnem .  

2. OHTIL L GO Y  

tI  sevig  eht  sliated  of kcor  hcus  as ht rie  comp ,noitiso  te ,erutx  ro i nig  cte .  

ehT  niarret  is issalc f ei d tni o  

• draH  kcor  te :niarr  Made pu  of tadilosnoc e ,d  evissam  dna  drah  deb  or ck.  

• oS ft kcor  :niarret  dam e pu  of os ft dna  snocnu o detadil  arts ta.  

3. URTS C ARUT L HC A ETCAR R TSI I SC  FO  KCOR S  

ehT  fa srotc  ot  eb  co sn i ered d  

 piD  dna  ts r ki e  

 stnioJ   dna  

 tluaF  s  
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PID  DNA  RTS IKE  

eerhT  sesac  a er  snoc di ere d  

a) daoR  tuc  llarap el ot  d pi  itcerid on  

nI  siht  c esa  ht e tarts a lliw  off re  na  inu f mro  ruoivaheb  no  ie t reh  is de of tucdaor  na d  

ecneh  eht  ir sk of f erulia  si  nim i lam  ni  ht is ac se.  

 
 
 
 
 
 
 
 
 
b) daoR  tuc  llarap el ot  st kir e  

nehW  pid  i edisn  t eh  r dao  uc t, ht e er  si  ekil ly ot  evah  pils  or f lla  of am t slaire  if  eht  

skcor  era  lu detacirb  iw th niar  ro  gr dnuo  wa ret .  

ehW n atarts  di gnipp  i otn  ,llih  eht  ls ope of tucdaor  lliw  eb  lauqe  on htob  sedis . hT si   

noitautis  w dluo  re tlus  in si ralim  diff seitluci  sa  pid .  
 
 
 
 
 
 
 
 
 
 
c) daoR  tuc  nilcni ed ot  d pi  dna  st kir e  

nI  siht  esac  eht  ls o ep  of eht  tucdaor  lliw  eb  une lauq  no  ob th edis .  
 
 
 
 
 
 
 
 
 
4. TAEW H IRE NG CO ITIDN ON  

Wh ne  eht  arts ta ednu r eht  daor  tuc  si  comp deso  of la srey  of suoenegoreteh  an t ru e  

htiw  av ryi gn  ah r ,ssend  eht  ehtaew r gni  wi ll  el ad ot  dore e os ft la srey  f retsa  naht  drah e  r  
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,seno  ivig ng esir  to nu d gninimre  o  f f eca . T sih  l dae  ot  kcor  f lla  ro  de rb is fa ll .  

5. UORG N AWD T RE  C TIDNO ION  

retawdnuorG  ud e ot  i st  vom eme tn  ro  rehto  fa srotc  bul r etaci s t eh  or ck atarts  a dn  ht e ri   

gniraeb  icapac ty. eH nce ht e etaw r lbat e ohs lu d be eiduts d ht o hguor ly in eht  soporp ed  

etis  .  

repeeD  eht  taw er at b ,el  as f re  eht  tucdaor  dna  eciv  .asrev  lahS l wo  retaw  lbat e  

noitidnoc  wi ll  dael  ot  i tcesretn  eht  ls o ep  ro  b esa  of daor  gila n .tnem  sihT  tautis i no  is  

etiuq  regnad o su  dna  un elba  ot  raeb  eht  sed ign de  sdaol  idael ng ot  da v esre ly aff tce  eht   

ilibats ty of daor .  

3. ebircseD  t eh  ac u ses  fo  aes  sore i no  dna  htem o sd  fo  oc a lats  tcetorp i no  .  

J/YAM( U EN  02 11 Re noitalug  8002 )  

SAOC T LA  ER ISO ON  

atsaoC l e noisor  si  ht e we nira g awa y of nal d na d eht  re lavom   

of hcaeb  ro  enud  es id tnem s by wa ev  oitca n, ti lad  tnerruc s, evaw  uc rr ,stne  niard a eg  ro   

hgih  w ni d .s  evaW s, g detarene  by ots r ,sm  w ,dni  ro  f tsa  nivom g rotom  arc f ,t   esuac  

latsaoc  sore i ,no  cihw h may kat e ht e f ro m of l no g- et rm essol s of des ime tn  and skcor ,  

ro  em rely eht  temp aro ry der i tubirts i no  of latsaoc  des i nem t ;s  oisore n ni  eno  oitacol n  

may er s tlu  in ca c iter on raen by. The study of e noisor  and sedi nem t rtsider i oitub n is  

dellac  latsaoc'  ohprom d ny a cim s .'  tI  may be desuac  b  y h rdy a ilu c rba ,noitca a nois ,  

tcapmi  na d isorroc on  .  

nO  non - cor ky stsaoc , latsaoc  isore on user l st  ni  rd a citam  ( ro  non- 

rd a )citam  r kco  for am t snoi  ni  a saer  w ereh  t eh  iltsaoc ne tnoc a sni  kcor  layers or  

f erutcar  senoz  htiw  av ry ni g tsiser a ecn  ot  re osi .no  oS f ret  saera  ceb o em  dedore  um ch  

f etsa r aht n edrah r seno , cihw h yt p laci ly ser ult in l dna f mro s cus h  

sa  lennut s, segdirb , oc lu ,snm  dna  pi rall s. lA so noisarba  co nomm ly sneppah  ni  aera s  

erehw  ereht  era  orts ng ,sdniw  esool  sa ,dn  na d os ft skcor . ehT  iwolb ng of snoillim  o  f  

prahs  as nd arg i sn  erc a set  a sa tsalbdn i gn  eff .tce  ihT s eff tce  spleh  to edore , s oom th  

dna  ilop sh kcor s. ehT  def noitini  of noisarba  si  idnirg ng dna  iraew ng wa ay of or ck  

rus f seca  hguorht  ht e lacinahcem  tca i no  of to h re  kcor  ro  sa dn  itrap cles.  

EVAW  A ITC O  N  

ARDYH U CIL  A TC ION  
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Hyd ciluar  tca i cco no urs nehw  sevaw  s nikirt g a ilc ff f eca  sserpmoc  ria  ni  skcarc  on  

eht  ilc ff f .eca  sihT  strexe  erusserp  no  t eh  su gnidnuorr  or c ,k  dna  c na  issergorp vel  y  

retnilps  dna  re evom  p .secei  revO  ti ,em  eht  skcarc  nac  ,worg  som te i sem  f imro n  g  

a evac . ehT  s sretnilp  f lla  ot  eht  aes  deb  hw e er  ht ey era  su detcejb  to f rehtru  vaw e  

a oitc n  .  

IRTTA T OI N  

noitirttA  o srucc  wh ne  sevaw  suac es esool  ip ce es of kcor  sirbed  s( )eerc  ot  illoc d  e  

htiw  hcae  ot ,reh  irg ndi gn  dna  ihc p gnip  ae ch ,rehto  gorp r evisse ly beco gnim  s  ,rellam  

ehtooms r na d dnuor er. ercS e sla o dilloc es wi ht  ht e sab e of eht  ilc ff f eca , ippihc n  g  

llams  seceip  of kcor  rf om eht  ilc ff ro  evah  a noisarroc  ( oisarba n) fe f ,tce  ralimis  to  

irepapdnas ng.  

TULOS ION  

sdicA  niatnoc ed ni  aes  retaw  lliw  evlossid  so em  t sepy  of kcor  cus h sa  klahc   ro  

notsemil e.  

ARROC S OI N  

noisarroC  ro  to eh r siw e nwonk  as oisarba n oc sruc  nehw  sevaw  break no  ilc ff  f  seca  

dna  wols ly edore  .ti  As eht  aes  sdnuop  ilc ff  f seca  ti  osla  sesu  eht  eercs  f mor  ehto r  

evaw  oitca ns ot  ba ett r dna  kaerb  off seceip  of kcor  f mor  hgih er up eht  ilc ff f  eca  

hcihw  nac  be desu  f ro  t sih  sa em  w eva  itca on a dn  oitirtta n. 

RROC O OIS N  

noisorroC  ro  os l /noitu che lacim  we nirehta g oc sruc  ehw n eht  es a's pH a( n gnihty  oleb w  

Hp  )0.7  c edorro s ro skc  no  a ilc ff f eca . Li enotsem  ilc ff f ,seca  hcihw  ha ev   a  

etaredom ly gih h ,Hp  are alucitrap rly aff detce  ni  siht  way. evaW  ca tion osla  i esaercn s  

eht  etar  of noitcaer  by r gnivome  t eh  detcaer  m laireta .  

OTCAF RS THAT IN NEULF CE ER ISO ON TAR ES  

AMIRP RY AF C OT SR   

hT e iliba ty of sevaw  ot  ac use sore ion of ht e ilc ff  f eca  dneped s on am ny  

f sendrah ehT.srotca s (or esrevni l ,y  ht  e er bido i il t )y  of es a-f gnica  skcor  si  ellortnoc d  

by eht  ro kc  erts n htg  and eht  p cneser e of f ,serussi  f erutcar s, na d deb s of on n- visehoc e  

am t slaire  su hc  as silt a dn  f eni  dnas  .  

ehT  etar  at hcihw  ilc ff f la l sirbed  si  re evom d f mor  ht e f rohsero e de sdnep  on  

eht  rewop  of eht  evaw s c gnissor  eht  caeb h. Th si  rene gy tsum  er a hc  a lacitirc  evel l t  o  
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evomer  ma lairet  from eht  irbed s ebol . irbeD s sebol  can eb  very ep r tnetsis  and can  

ekat  am ny sraey  ot  c etelpmo ly raeppasid .  

sehcaeB  d pissi ta e aw ve rene gy no  ht e f erohsero  na d divorp e a erusaem  of  

noitcetorp  to eht  da j io n gni  .dnal  

ehT  ilibats ty of eht  f ,erohsero  ro  sti  atsiser n ec  ot  .gnirewol  ecnO  s ,elbat  ht e  

f erohsero  luohs d diw en dna  eb co em  erom  eff evitce  ta  apissid t gni  t eh  evaw  e ren gy,  

os  taht  f rewe  dna  ssel  rewop f lu  sevaw  hcaer  beyo dn  .ti  ehT  orp v noisi  of irdpu f  t  

am t laire  co gnim  on ot  t eh  f erohsero  htaeneb  the ilc ff spleh  ot  erusne  a elbats  caeb h.  

ehT   tnecajda b ta h emy tr ,y  ro  c no f noitarugi  of eht  aes f ,rool  slortnoc  eht  vaw e  

rene gy rra i gniv  at eht  ,tsaoc  na d nac  evah  an i atropm nt ni f ecneul  on eht  tar e of ilc ff  

oisore n. Sh slao  na d ab rs off re  noitcetorp  f mor  evaw  isore on by ac usi gn  ots rm w seva   

ot  kaerb  and ssid i tap e rieht  rene gy eb f ero  r gnihcae  eht  .erohs  neviG  eht  dyna  cim  

tan eru  of eht  aes f ,rool  segnahc  in eht  l oitaco n of slaohs  na d srab  may c esua  t eh  col u  s  

of hcaeb  ro  ilc ff noisore  ot  egnahc  itisop on al gno  eht  sh ero .  

OCES N YRAD  CAF T RO S  

 
 

• eW a gnireht  a dn  art nsp tro  pols e pr esseco  s  

• epolS  h olordy gy  

• oitategeV n  

• C il ff  f too  oisore n  

• ilC ff  f too  nemides t ca c oitalumu  n  

• ecnatsiseR  of filc f f too  des i tnem  to itirtta on and ropsnart t  

• Hu nam  cA t ivi ty  

ITRET A YR  FA TC ORS  

 
 

1. cruoseR e tcartxe ion 2. latsaoC  ganam e nem t  

SAOC T LA  ER ISO ON NOC T LOR  S RT A EIGET S  

erehT  era  eerht  co mm on f smro  of latsaoc  noisore  lortnoc  tem h .sdo  T eseh  erht e  

:edulcni  os ft- isore on co ,slortn  rah d- oisore n co ,slortn  dna  itacoler on.  
 
 

DRAH -E SOR I NO  C RTNO OLS  
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draH - isore on lortnoc  em t sdoh  vorp i ed  a m ro e mrep a tnen  itulos on naht   

os ft- oisore n rtnoc ol dohtem s. lawaeS ls a dn  rg o eny s evres  sa  semi- ep r tnenam   

ni f rutcurtsar e. esehT  st serutcur  era  ton  i mm une f mor  on rmal aew r-and- raet  dna  iw ll  

evah  ot  eb  er f dehsibru  ro  .tliuber  tI  si  tse i am t de  eht  egareva  il fe naps  of a llawaes   si  

50– 001  aey rs a dn  eht  egareva  f ro  a rg o eny  is 30– 04  sraey . aceB use of rieht   evitaler  

ep r ,ecnenam  ti  si  sa sumed taht  eseht  curts ut er s nac  eb  a f lani  noitulos  ot  .noisore   

sllawaeS  nac  osla  ped r evi  cilbup  ssecca  ot  the hcaeb  dna  lacitsard ly retla  eht  arutan l  

etats  of ht e caeb h. G or ynes al os  d lacitsar ly al ret  ht e rutan al st eta  of eht  aeb ch. oS me  

alc im aht t rg o ny es co dlu  cuder e eht  ni t vre al neewteb  hcaeb  n ruo ish tnem  pr tcejo s  

hguoht  ht ey era  on t es en sa  a ulos t noi  ot  caeb  h siruon hme tn .  

larutaN  for sm  of ah dr - noisore  c lortno  i cn l edu  itnalp ng ro  am i gniniatn  na  evit  

,noitategev  hcus  as ma vorgn e f stsero  na d c ro al eer fs.  

TFOS -E SOR I NO  CO ORTN LS  

oS ft noisore  ts r eigeta s er f re  ot  te aropm ry tpo i sno  of niwols g eht  e ff stce   

of .noisore  Th ese  o ,snoitp  i idulcn ng aS n abd g dna  be hca  n ruo ish nem t, era  n to   

dednetni  to eb  ol ng te mr  itulos o sn  ro  perma tnen  tulos i .sno  A hton er ,dohtem  be ca h  

niparcs g ro  be hca  b llu d gnizo  la l wo s f ro  eht  cr noitae  of an itra f laici  d enu  in f tnor  of a  

gnidliub  ro  sa  snaem  of gnivreserp  a ub i nidl g f oitadnuo .n  Ho revew , ereht  si  a .U S  .  

f larede  arom t iro um on hcaeb  llub d gnizo  d ru i gn  eltrut  ne gnits  es aso ,n  1 May – 51   

voN e ebm r. enO  of eht  tsom  co nomm  em t sdoh  of os ft noisore  lortnoc  si  caeb h  

siruon hme tn  pr stcejo . esehT  pr tcejo s ovni lve igderd ng sa dn  a dn  nivom g it to ht e  

sehcaeb  sa  a snaem  of r hsilbatsee i gn  eht  sa dn  l tso  eud  ot  e noisor  .  

OLER C OITA N  

rednU  th si  er s esnop , h snamu  evom  from ht e tsaoc  dna  ednerrus r t  eh  

tsaoc  ot  eht  larutan  pro sessec  of htob  osba l tu e dna  evitaler  aes  level  r esi  dna  ore s noi .  

T sih  ulos t noi  si  eco-ce cirtn  naem i gn  taht  eht  f suco  si  no  f gnicro  huma sn  ot  ad tpa  to  

eht  larutan  corp e sess  rehtar  naht  ht e po p so i .et  By re ivom ng urts c serut  gnola  ht e  

naeco f ,tnor  eht  caeb h is rednerrus ed ot  ht e na larut  f secro  of eht  co e .na  nI  siht   ,esac  

reporp ty o renw s dna  c latsao  co tinumm i se  are aitnesse lly ter“ r itae n ”g  f mor  eht  es a.  

Typ laci ly, reht e sah  be ne  ol w ilbup c pus po tr  f ro  taerter“ i gn . Ho vew e ,r  iht s luow d be  

mo ts  e ff evitce  ni  uder c gni  eht  i stcapm  o  f sore i no  no  hu nam  icos ety.  
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CART KING  

otS r sm  nac  esuac  er noiso  erdnuh ds of mit es f retsa  naht  amron l  

ehtaew r. eB f ero - dna -af ret  co osirapm ns nac  be edam  us gni  atad  ag t dereh  by aunam l  

vrus e ,gniy  resal  tla ime ,ret  ro  neve  a SPG  tinu  tnuom ed no  na  .VTA  Re om te  

ad gnisnes ta hcus  sa  asdnaL t senecs  nac  be desu  f ro  egral  elacs  dna  lum ti aey r  

sessa s nem ts of latsaoc  noisore .  

HTEM O SD  FO  OC A TS AL P TOR E ITC ON  

DRAH  E IGN N REE I GN  EM T DOH S  

YORG NES  
 

rG o eny s era  reirrab s or llaw s prep e alucidn r to ht e aes , of net  dam e  fo  

,strahneerg  co ,etercn  r kco  ro  w .doo  aeB ch lairetam  sdliub  pu  on the irdnwod ft  ,edis  

rottil erehw al ird f si t  p der o nanim tly in eno  d ,noitceri  cr gnitae  a wi red  dna  a om re  

itnelp f lu  hcaeb , ereht f ero  ahne n gnic  t eh  p or noitcet  f ro  ht e saoc t b esuace  ht e nas d  

am t laire  f sretli  dna  ba s sbro  eht  evaw  ene rgy. ,revewoH  eht re si  a co idnopserr ng ssol   

of hcaeb  lairetam  no  the irdpu ft ,edis  iriuqer ng taht  rehtona  rg oyne to eb  tliub  ereht .  

,revoeroM  gro seny  od  ton  tcetorp  t eh  hcaeb  a tsniag  ots mr - evird n wa sev  dna  if decalp   

oot  esolc  to rehteg  lliw  taerc e nerruc t ,s  cihw h lliw  rac ry sa dn  tam e ir al o ff erohs .  
 

rG o eny s era  lemertxe y soc t-e ff vitce e atsaoc l ed f cne e rusaem es  ,  

niriuqer g lttil e niam te ,ecnan  and ra e no e of eht  som t co nomm  latsaoc  def  ecne  

erutcurts s.  
 

AES  WA LL  S  
 

aW l sl  of etercnoc  ro  ro ,kc  tliub  ta  eht  ba es  of a filc f ro  ta  eht  kcab  fo   a  

,hcaeb  era  su ed ot  orp t tce  a lttes eme tn  niaga st noisore  ro  f nidool g. hT ey era  usu all  y  

tuoba  3–5 ertem s 1( 0– 61  f )t  .hgih  Ol red -style acitrev l awaes l sl  er f detcel  lla  ht e  

rene gy of eht  sevaw  ba kc  tuo  ot  ,aes  dna  f ro  t sih  esoprup  w ere  of net  nevig  evrucer d  

tserc  llaw s cihw h sla o esaercni  ht e acol l brut u ,ecnel  na d suht  aercni s gni  iartne n nem t  

of dnas  dna  des ime tn . gniruD  ts or ,sm  sea aw l sl  pleh  ol n erohsg  ird ft  .  
 

nredoM  lawaes ls aim ot  re- tcerid  mo ts  of eht  tnedicni  e ren g ,y  gnitluser  ni   wol  

er f detcel  sevaw  a dn  mu hc  er d decu  t lubru e ecn  na d suht  ekat  the f mro  of nipols g  

tnemtever s. uC r ner t ngised s esu  uorop s gised ns of kcor , tercnoc e armour  
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,seebaeS(  S ,sDEH  bX l )sco  tiw h etni r taidem e f sthgil  of spets  f ro  eb a hc  ecca ss , lihw st  

ni  secalp  w ereh  ih gh r seta  of nairtsedep  ca ce ss  era  iuqer r ,de  eht  ts e sp  ekat  vo er  eht  

elohw  fo  eht  f ,egatnor  tub  ta  a f rettal  epols  if eht  sa em  erc st slevel  ra e ot  eb  eihca v de  .  
 

aeS  llaw s ac n esuac  b sehcae  to ssid i ,etap  re gniredn  them u seles s f ro  caeb h sreog  .  

riehT  eserp n ec  osla  sca sr  eht  ev ry l pacsdna e th ta  ht ey era  tryi gn  ot  as ve.  
 

EVER T NEM ST   
 

Wo nedo  sl detna  or up thgir  colb k ,seda  b tliu  lellarap  ot  t eh  aes  on  eht  

,tsaoc  us lau ly rawot ds eht  cab k of eht  be hca  to cetorp t ht e ilc ff ro  lttes em tne  be dnoy .  

ehT  tsom  ba cis  ever tm stne  isnoc st of mit b re  s stnal  htiw  a bissop le ro kc  ni f lli . sevaW   

kaerb  aga i tsn  t eh  er vetme ,stn  cihw h pissid a et  dna  sba o br  the ene rgy. ehT  ilc ff esab  is  

detcetorp  by eht  aeb ch am t laire  eh ld niheb d the ,sreirrab  as eht  ver etme stn  part  som  e  

of eht  lairetam . hT ey may be itretaw g ,th  cov gnire  ht e pols e comp el tely, ro  suorop , ot   

wolla  etaw r ot  f retli  hguorht  af ret  eht  wa ev  rene gy h sa  eeb n detapissid . tsoM   

ever t stnem  od  ton  s gi nif tnaci ly ni t re f ere  tiw h tropsnart  of sgnol h ro e d ir f .t  ecniS  eht   

llaw  taerg ly rosba bs eht  rene gy i daetsn  of er f ,gnitcel  ti  sedore  dna  rtsed o sy  ht e  

ever t tnem  rutcurts e; th ere f ,ero  ma roj  ma etni n ecna  liw l eb  en e ded  wi niht  a taredom e  

emit  of nieb g ub i ,tl  t ih s liw l eb  taerg ly eted rmi den  by ht e am t laire  eht  urts c erut  aw s  

tliub  htiw  dna  eht  lauq ity of eht  tcudorp .  
 

OIBAG NS  
 

sredluoB  a dn  skcor  are deriw  otni  hsem  cag se  dna  ausu lly ecalp d  ni  

f tnor  of saera  elbarenluv  ot  aeh vy sore i :no  so em ti sem  ta  ilc ffs ed seg  ro  gaj  tuo  ta  a  

thgir  elgna  ot  eht  caeb h ekil  a egral  rg oyne. nehW  eht  retawaes  aerb ks no  eht  noibag  ,  

eht  taw er rd a sni  orht u hg  vael i gn  des i em n st , sla o ht e kcor s na d b redluo s rosba b a  

mo etared  a tnuom  of the evaw  rene g .y  
 

snoibaG  deen  ot  eb  se eruc ly tied ot  tneverp  noisarba  of eriw  by ro skc ,  

ro  cated hme tn  of tsalp ic  
 

FFILC  S BAT ILI AZ T OI N  
 

ilC ff  oitazilibats n ac n eb  acco ilpm s deh  ht r hguo  dr gania e of xe c  sse  

retawniar  of hguorht  ,gnicarret  itnalp n ,g  na d gniriw  ot  dloh  ilc ffs ni  .ecalp   ffilC  
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eganiard  is us de  to oh ld a ilc ff  rehtegot  nisu g ,stnalp  f secne  dna  te rr a ,gnic  ht is is esu  d  

ot  pleh  erp v tne  nal d ils d se  dna  hto er zilacol ed d ma a .eg  
 

ARTNE N EC  T IAR N GNI  WA LL S  
 

kcoR  ro  oc n terc e law ls tliub  to snoc t niar  a r revi  ro  rc e ke  sid c grah i  gn  

ssorca  a nas dy oc a lts i .en  ehT  sllaw  eh lp ot  esilibats  dna  de nepe  the lennahc  cihw h  

eneb f sti  itagivan o ,n  f dool  ganam e ,tnem  r revi  noisore  and etaw r lauq ti y tub  can uac se  

latsaoc  sore i no  eud  ot  t eh  i purretn t noi  of gnol s eroh  ird ft.  
 

DOOLF G TA SE   
 

otS rm egrus  ab r ,sreir  or f etagdool s, erew  ni t decudor  af ret  eht  oN r  ht  

aeS  olF do  of 3591  and era  a orp ph citcaly  em t doh  ot  tneverp  dama eg  fr mo  ots r  m  

segrus  ro  any rehto  t epy  of larutan  retsasid  taht  oc u dl  ah rm eht  ra ea ht ey p" r tceto "  .  

ehT  hT a em s eirraB r si  na  xe a elpm  of hcus  a st erutcur .  
 

TFOS  E NIGN E IRE NG TEM H DO S  

HCAEB  PER L INE S MH NE T  
 

hcaeB  inelper sh tnem  ro  siruon hme tn  si  no e of eht  tsom  ralupop  os f  t  

nireenigne g hcet n uqi es of latsaoc  ed f ecne  ma gan e em nt hcs e sem . sihT  vlovni e  s  

gnitropmi  as nd off eht  hcaeb  dna  gnilip  ti  no  pot  of eht  gnitsixe  .dnas  ehT  etropmi d  

dnas  um st eb  of a si ralim  ilauq ty ot  t eh  xe si gnit  caeb h retam i la  so ti  nac  targetni e  

htiw  ht e utan r la  rp oc sesse  co c nirru g ereht , uohtiw t uac s gni  any srevda e eff stce .  

hcaeB  ruon ish nem t ac n eb  desu  la o edisgn  eht  rg o eny  hcs e sem .  
 

DNAS  D ENU  M NA A EMEG NT  
 

dnaS  ud ne bats i oitasil n ro  nas d nud e ganam eme tn  ow r sk  su i gn  a numb re  of id ff tnere   

em t doh s ni  or red  to neverp t eht  l sso  of des i em nt on eht  be .hca  tsriF ly th  e  

itcudortni on of ilbup c eitinema s such as ac r skrap , f shtaptoo , hctuD   

na sreddaL d draob w la k ,s  ots p eht  re avom l of mides e tn  by hu .snam  dnoceS ly,  

noitacude  of srotisiv  wi ht  eciton b sdrao , ael f stel  dna  be hca  aw r ed ns e nialpx  to tisiv ors  

woh  to iova d da gam i gn  eht  a .aer  T drih ly, by nisu g f secne  noc st detcur  of si pm l  e  

am t slaire  su hc  sa  w oo d, dnas  part s nac  taerc e stuowolB  .  
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hcaeB  rd ai gan e  
 

hcaeB  niard a eg  ro  eb a hc  f eca  gniretawed  lo srew  ht e aw t re  lbat e ol lac ly htaeneb  ht e  

hcaeb  f eca . sihT  suac se  noitercca  of dnas  above eht  aniard ge s tsy em.  
 
4. Ex nialp  eht  c sesua  dna  verp e noitn  fo  La sedilsdn ( aM y enuJ/  20 )11  geR  2008  
 
T esuac eh s of lsdnal di es era  us lau ly etaler d ot  tsni a eitilib s in ols p .se  It si  lausu ly  

elbissop  ot  edi n it fy o en  ro  more dnal s dil e sesuac  dna  eno  nal ds dil e .reggirt  T eh   

fid f ecnere  neewteb  ht e es  owt  ecnoc p st  si  us b elt  tub  i opm r .tnat  ehT  edilsdnal  ac us se   

era  eht  snosaer  taht  a dnal s edil  rrucco ed ni  taht  noitacol  dna  ta  taht  .emit  ilsdnaL ed   

esuac s era  etsil d ni  ht e f niwollo g elbat , na d  

edulcni  eg o lacigol  f ca t sro , prom h acigolo l f ,srotca  ph acisy l f rotca s na d f srotca   

detaicossa  htiw  hu nam  ivitca ty.  

 
G LOE O CIG AL AC U ES S  

 
• eW a dereht  lairetam s  

• deraehS  am t laire s  

• detnioJ  ro  f derussi  am t laire s  

• esrevdA ly detatneiro  di tiunitnocs ies  

• eP r ilibaem ty rtnoc a ts s  

• lairetaM  oc n tsart s  

• niaR f lla  dna  wons  f la l  

• ekauqhtraE s  

 
HPROM O GOL I AC L SUAC ES  

 
• epolS  lgna  e  

• ilpU ft  

• nuobeR d  

• laivulF  re o ois n  

• Wa ev  isore on  

• laicalG  sore ion  

• noisorE  of laretal  ram g ni s  
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• enarretbuS an isore on  

• epolS  aol d ni g  

• noitategeV  c gnah e  

• oisorE n  

 
ISYHP C LA  CA ESU S  

 
GOPOT R HPA Y  

 
• epolS  sA p tce  dna  arG d nei t  
 

LOEG O CIG AL AF C ROT S  

 
• nitnocsiD uity caF t sro  ( piD  icapS n ,g  psA a ir t ,y  piD  dna  el n htg )  

• Ph lacisy  C retcarah i its cs of eht  kcoR  oR( ck tS r htgne  .cte  )  
 

TCET O CIN  A VITC ITY  

 
• cimsieS  ca t ivi ty (E tra h sekauq )  

• cinacloV  re u oitp n  
 

HP ISY C LA  W TAE H NIRE G  

 
• niwahT g  

• ezeerF -t ah w  

• lioS  isore no   
 

RDYH O OEG L IGO C LA  AF C ROT S  

 
• esnetnI  niar f la l  

• dipaR  ns ow lem  t  

• degnolorP  tipicerp a oit n  

• dnuorG  wa ret  nahc g se  dipaR(  rd a nwodw  )  

• lioS  op re etaw r erp s us re  

• ruS f eca  onur ff  
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NAMUH  UAC SES  

 
• eD f oitatsero n  

• oitavacxE n  

• nidaoL g  

• aW t re  anam eg tnem  (Gr retawdnuo  arD w-down dna  retaW  le egaka  )  

• dnaL  esu  e( .g. snoc t ur c noit  of ,sdaor  uoh s se  et .c  )  

• gniniM  and rauQ rying  

• oitarbiV n  

• oitulloP  n  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DNAL S EDIL  C AL SS TACIFI ION  

 
Typ se  of dilsdnaL es  

 
• f lla  (by nu d ittucre ng)  

• f lla  (by ot p gnilp )  

• ls ump  

• dilskcor e  

• htrae  f wol   

• edilskcor  th ta  eved l po s tni o kcor  a hcnalav  e  
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a. EPYT  OF OM V ME EN  T  
 

sihT  si  the som t i opm r tnat  irc t aire , neve  if un seitniatrec  a dn  id ff seitluci  nac  ira se in  

eht  itnedi f noitaci  of move tnem s, gnieb  the inahcem sms of some edilsdnal s of  net  

ralucitrap ly xelpmoc . ehT  niam  move stnem  era  f ,slla  sedils  na d f ,swol  tub  us lau l  y  

,selppot  al t lare  rps eadi gn  dna  co lpm ex om veme stn  era  ad ded  ot  t eh se.  
 

b. LOVNI V DE  M ETA R AI L  
 

,kcoR  ea htr  a rbed dn is era  ht e et r sm  ge en r la ly su ed to tsid i ugn i hs  ht e retam i la s  

evlovni d ni  ht e nal ds dil e secorp s. For xe amp ,el  t eh  di itcnits on eewteb n trae h  

 sirbed dna is u laus ly ma ed  by co nirapm g eht  tnecrep a eg  of sraoc e niarg  zis e  

f noitcar s. If eht  thgiew  of eht  selcitrap  htiw  a id a retem  erg a ret  naht  2 mm  si  el ss naht   

,%02  eht  lairetam  w lli  eb  ed f deni  sa  ;htrae  in t eh  tisoppo e ,esac  ti  i  s d sirbe .  
 

c. VITCA ITY  
 

ehT  issalc f noitaci  of a nal edilsd  ba des  no  its ivitca ty si  pa ralucitr ly tnaveler  ni  th  e  

noitaulave  of f erutu  stneve . hT e cer o dnemm a snoit  of eht  PW / ILW  ( )3991  ed f eni  ht e  

tpecnoc  of ivitca ty with er f ecnere  ot  eht  aps it la  dna  temp laro  noc d ti i ,sno  ed f gnini  eht   

etats ,  
 
 
 
 
 
 
 
 
 
 

eht  birtsid u noit  na d the st .ely  ehT  f tsri  et rm sebircsed  the ni f tamro i no  idrager ng  eht  

emit  ni  hw i hc  eht  move tnem  ot ok ,ecalp  pe mr i gnitt  ni for itam on to eb  baliava le  no  

f erutu  noitulove , eht  se dnoc  et rm rcsed i ,seb  in a eneg r la  way, ehw re eht  al n dilsd e is  

mo gniv  and eht  ht i dr  te mr  tacidni es how it si  mo gniv .  
 

d. EVOM M TNE  V LE O TIC Y  
 

sihT  f rotca  has a rg e ta  i opm r ecnat  ni  the razah  d ulave a noit . A v icole t gnar y e is  

detcennoc  ot  eht  id ff tnere  t epy  of edilsdnal s, no  eht  sisab  of sbo e noitavr  of  esac  

ih ots ry ro  etis  bo s tavre i sno .  
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e. EHT  AGE FO  EHT  EVOM M NE  T  
 

edilsdnaL  d gnita  si  an i nitseretn g cipot  ni  ht e e noitaulav  of drazah . The lwonk e egd  o  f  

eht  dilsdnaL e f neuqer cy si  a f dnu a atnem l nemele t for na y ki dn   

of citsilibaborp  ave l au t noi . htruF er om ,er  t eh  noitaulave  of eht  ga e of eht   edilsdnal  

ep r stim  ot  etalerroc  ht e ot reggirt  iceps f ci  co ,snoitidn  sa  htrae q kau es ro  oirep ds  fo  

esnetni  iar ns. tI  sh dluo  eb  deton  th ,ta  ti  is sop s elbi  taht  ph ne o em na co dlu  eb  cco u err d  

ni  tsap  igoloeg c la  time ,s  dnu er iceps f ci  rivne o latnemn  c itidno o sn  whi hc  on  lo regn  act  

sa  stnega  dot ay. roF  xe ,elpma  ni  some Al enip  ,saera  sdnal l sedi  of ht e necotsielP e ga  e  

era  etcennoc d htiw  p ra t aluci r otcet n ,ci  eg o om r acigolohp l dna  lc i itam c noitidnoc s  .  
 

f. LOEG O CIG AL OC N OITID NS  
 

sihT  serper e stn  a f dnu a latnem  f rotca  of ht e lohprom o lacig  ev ulo t noi  of a epols  .  

niddeB g a dutitt e na d eht  p er s cne e o  f unitnocsid ti ei s ro  f stlua  ortnoc l  

eht  epols  ohprom g ene s si .  
 

g. HPROM O GOL I AC L RAHC A RETC I ITS SC   

sA  eht  edilsdnal  si  a lacigoloeg  v lo ume htiw  a neddih  dis e, rom p igoloh c la   

itsiretcarahc cs era  rtxe e em ly i pm o tnatr  ni  eht  itcurtsnocer on of eht  et c lacinh  om d le .  
 

h. GOEG R IHPA C LA  L ITACO ON  
 

sihT  tirc e noir  ircsed b ,se  ni  a neg e lar  way, eht  oitacol n of la sedisdn  ni  the  

ph argoisy p cih  tnoc txe  of eht  aera . emoS  tua h sro  evah  ereht f ero  itnedi f dei  edilsdnal s  

nidrocca g ot  ieht r g acihpargoe l po oitis n os  aht t it is issop ble to bircsed  e  

enipla"  al n edilsd s ,"  l" a sedilsdn  in nialp s ,"  h" illy lsdnal i "sed  or ilc" ff edilsdnal s". sA   

a ,ecneuqesnoc  s icep f ci  om r golohp i lac  tnoc e stx  era  er f derre  desiretcarahc  by pols e  

noitulove  essecorp s. 
 

EVERP N NOIT  DNA  DEMER I ITA ON FO  DNAL SL EDI S  
 

aM ny tem h sdo  era  used ot  re em dy ilsdnal de lborp e .sm  ehT  tseb  os l ,noitu  of  ,esruoc  

si  ot  diova  lsdnal ide-p enor  saera  la to rehteg . eB f ero  gnisahcrup  land ro  na  ixe s  gnit  

erutcurts  or liub d gni  a wen  ts r ,erutcu  t eh  bu rey  hs o dlu  oc n lus t an enigne e nir g  

tsigoloeg  or a etoeg chn laci  reenigne  ot  lave uate eht  tnetop i la  f ro  nal d sedils  dna  rehto   

oloeg gy- ler a det  rp o lb ems.  
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detsiL  woleb  era  so em  co nomm  re laidem  em t sdoh  desu  w eh n sdnal il de- enorp  ls o ep s  

tonnac  be diova ed. hT e er  si  on  eetnaraug  taht  any eno  ohtem d ro  oc mb oitani n oereht f  

lliw  co pm l ete ly ts a ilib ze a gnivom  disllih e.  

gnivorpmI  rus f eca  dna  rusbus f eca  ganiard e:  

esuaceB  w reta  is a am in f rotca  ni  la dn s ,sedil  i nivorpm g surf eca  na d  

rusbus f eca  eganiard  at eht  etis  ac n esaercni  t eh  ilibats ty of a sdnal l di e- enorp  sl .epo   

ruS f eca  retaw  uohs dl  eb  di detrev  wa ay f mor  eht  al n dilsd e-pr eno  noiger  by  

nilennahc g etaw r ni  a l deni  iard n ega  di hct  or rewes  ip pe ot  eht  ba es  of eht  epols . hT e  

retaw  hs o dlu  be revid t de  ni  us ch a way as ot  diova  irt g gnireg  a nal d edils  ajda c tne  to  

eht  etis . Surf eca  retaw  dluohs  on t eb  lla o dew  to dnop  no  eht  nal d dils e- enorp  ols p .e  

dnuorG  retaw  nac  be deniard  from t eh  so li  gnisu  rt e ehcn s f delli  htiw  rg a lev  an  d  

rep f detaro  sepip  ro  pump de  retaw  ew l .sl  Sw gnimmi  op o ,sl  retaw  li ,sen  dna  rewes s  

luohs d eb  iatniam n de  to verp e tn  el a egak , na d ht e iretaw ng of al wns na d tategev ion  

dluohs  eb  tpek  ot  a nim imu .m  lC ayey s slio  dna  selahs  vah e ol w h luardy ic  

ivitcudnoc ty dna  can be id ff tluci  ot  niard .  

E VACX A GNIT  EHT  AEH D:  

Re nivom g eht  os il na d kcor  ta  ht e daeh  of the edilsdnal  esaerced s t eh  nivird g  

erusserp  dna  can ls ow ro  pots  a dnal s dil e. lanoitiddA  s lio  na d kcor  evoba  ht e  

edilsdnal  iw ll deen  ot  eb  re devom  ot  rp e tnev  a wen  edilsdnal  from for gnim  spu l .epo   

gninettalF  eht  ols pe a elgn  ta  eht  t po  of ht e llih  nac  eh lp ibats l zi e dilsdnal e-p  enor  

epols s  .  

TTUB R ISSE NG THE OT E:  

If eht  eot  of eht  edilsdnal  si  ta  eht  esab  of eht  pols ,e  f lli  nac  eb  decalp  revo  ht  e  

eot  na d nola g ht e sab e of eht  ls o .ep  T eh  f lli  i sesaercn  eht  re nitsis g f secro  la o gn  the  

f erulia  rus f eca  ni  eht  t eo  .aera  T ,sih  in rut n, skcolb  eht  lairetam  in eht  he da  fro  m  

mo gniv  wot a dr  eht  eot . ,revewoH  if the eot  is hgih re  no  eht  ols p ,e  a gnidd  f lli   dluow  

daolrevo  eht  lios  na d r kco  woleb  t eh  ,eot  thus gnisuac  a al n edilsd  to f mro  wod n epols   

of eht  f lli  .  

SNOC T TCUR I GN  PI SEL  AND ER T NIA I GN  AW LLS:  

seliP  ra e atem l eb ams taht  ra e ehtie r vird ne  otni  t eh  os il or calp ed ni  dr  lli  

eloh s. rP o rep ly lp a ec d selip  ohs u dl  etxe nd i otn  a co pm e tnet  or ck layer woleb   eht  

dilsdnal e. oW o ned  eb ams na d let e nohp e lop es ra e on t cer o dnemm ed f ro  su e sa  elip  s  
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esuaceb  ht ey kcal  ts ren htg  dna  nac  tor .  

esuaceB  lsdnal i sed  ac n ezoo  hguorht  eht  g spa  b neewte  eht  selip ,  

gniniater  w slla  ra e of net  urtsnoc c .det  Re gniniat  sllaw  c na  eb  c tsno r detcu  by a nidd g  

gniggal  ( latem , rcnoc e ,et  or doow en eb a sm ) oziroh n lat ly eewteb n eht  selip . uS  hc  

sllaw  can be f ehtru r gnerts t eneh d by ad gnid  it e kcab s na d bu nissertt g eb ams.  

skcabeiT  era  gnol  or sd  taht  hcatta  ot  eht  lip es dna  ot  a moc p tnete  r kco  layer  woleb  

eht  dnuorg  surf eca . gnisserttuB  eb a sm  era  lp a dec  ta  na  elgna  do nw  s epol  of eht  elip  s  

ot  tneverp  t eh  selip  from t nilppo g ro  itlit n .g  gniniateR  sllaw  la so are urtsnoc cted  fo  

,etercnoc  ednic r ,skcolb  kcor , rliar o da  it e ,s  ro  sgol , ub t seht e may on t eb  orts ng  

hguone  ot  r tsise  la lsdn i ed  vom eme tn  dna  c uo ld elppot .  

rgaiD am of a niater ing llaw  tiw h cabeit ks a dn  serttub s eb a .sm  iT e skcab   era  

em t la  sdor  taht  e netx d f mor  eht  lip es ot  a c tnetepmo  or ck la rey  b wole  eht  uorg nd  

rus f ca e. erttuB ss eb ams ra e atem l eb a sm  ht at era  enilcni d do olsnw pe f mor  ht e elip s  

taht  tneverp  eht  selip  from lppot i .gn  gaL g gni  stsisnoc  of edoow n, ,latem  ro  rcnoc e et   

eb a sm  calp ed lspu o ep  dna  eewteb  n eht  lip es to f lli  ni  eht  spag .  

 
 
 
 
 
 

OMER V LA  AND RE ECALP M NE T:  

edilsdnaL -p enor  so li  a dn  kcor  nac  eb  remo dev  dna  per l deca  iw ht  egnorts r  

am t ,slaire  us ch sa  lis ty ro  sandy lios s. eB c esua  irehtaew ng of selahs  nac  f  mro  

edilsdnal -pr eno  ios l ,s  t eh  re lavom  a dn  er alp ceme tn  orp ced eru  um st i edulcn  aem s seru   

ot  tneverp  noc t deuni  gnirehtaew  of eht  re gniniam  .kcor  La dilsdn e tam e lair  uohs dl   

reven  eb  up s deh  kcab  pu  eht  pols e. sihT  w lli  si pm ly dael  ot  tnoc inu de  noitom  of ht  e  

dilsdnal e.  

ESERP R GNIV  EV G ITATE NO :  

,seerT  arg s ,ses  and ve ateg t noi  can nim i ezim  eht  a uom nt of retaw  inf nitartli g  

otni  eht  s ,lio  ls ow eht  noisore  ac u des  by rus f ca e- retaw  f ,wol  dna  remo ev  etaw r f mor   

eht  lios .  

KCOR  F LLA  P OR T OITCE N:  

kcoR  f slla  era  atnoc ined by  
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)1(  sehctid  at eht  ba es  of eht  kcor  rusopxe e,  

)2(  aeh vy- ud ty f ,secne  dna   

)3(  etercnoc  tac ch law ls taht  wols  rre a tn  uob l sred  taht  evah  br neko  f eer  f  mor  

eht  kcor  uo t porc .  

nI  so em  ,sesac  esool  b skcol  of kcor  era  dehcatta  ot  kcordeb  htiw  rock  

,stlob  gnol  me lat  sdor  taht  era  derohcna  in c mo tnetep  eb d kcor  na d a er  dedaerht  on  

eht  edistuo  f ro  egral  n stu . A latem  p etal  tiw h a retnec  ,eloh  li ek  a very la egr  saw h re ,  

si  ecalp d evo r eht  e dn  of eht  dor  w ereh  it txe e sdn  f mor  ht e sool e olb c ,k  dna  eht  n tu   si  

neht  dedda  dna  it g th e .den  ecnO  tsnoc r detcu , emer d lai  usaem r se  um st eb  etcepsni d  

dna  atniam i den . aL ck fo  nanetniam ce nac  ac su e dewener  la edilsdn  m vo e nem t  

5. bircseD e oh w mer o et  nisnes g si  itu l dezi  f ro  livic  en ireenig ng p stcejor   

( aM y enuJ/  3102  )  

radaR  I nigam g lletaS ti e 1, or SIR AT- ,1  is a  n nI naid  re etom  isnes ng etilletas  cihw h  

saw  tliub  dna  si  o rep a det  by ht e dnI i na  apS ce hcraeseR  grO a tasin ion ORSI( ). hT e  

R dnoces I TAS  tas e till e ot  be al u dehcn , ti  uses C- nab d 5 53.  GHz S citehtny  rutrepA e  

radaR  f ro  htrae  ob res v noita  serri p evitce  of t eh  hgil t a dn  aew t reh  c noitidno s of  eht  

aera  gnieb  i degam .  

ehT  hcnual  of TASIR -1 emac  lareves  aey rs af ret  taht  of ASIR T- ,2  hcihw  deirrac  an  

ilearsI - liub t x- dnab  ar d ra . ehT  TASIR -2 mi noiss  saw  tiroirp i es d revo  ASIR T-1  

f gniwollo  8002 eht  Mumb ia  catta k ,s  ser u nitl g ni  ASIR T-1 gnieb  ed layed by s reve la   

raey s.  

farcecapS t  

TASIR -1 dah  a sam s at il f fot f of 858,1  golik r sma  ,4( 096 )bl , ikam ng ti  ht e ivaeh est  

htrae  resbo v noita  sa et l etil  ot  eb  la dehcnu  by ,aidnI  dna  eht  vaeh ie ts  etilletas  to  eb  

dehcnual  isu ng a raloP  etilletaS  uaL n hc  iheV cle. sah  eht  ilibapac ty to ekat  segami  of  

htraE  irud ng day and ni ,thg  sa  lew l sa  ni  cl uo dy c itidno o sn .  

ehT  tas e etill  si  e piuq p de  tiw h a 61 0 × 4 Mbps atad  ildnah ng system, 50 weN ton- 

em t er - oces nd aer c oit n ,sleehw  dna  a hp as de  a rr ay tna e ann  tiw h aud l itasiralop on. stI   

syn citeht  a rutrep e adar r sah  a re itulos on of 3m-50m. tI  osla  s troppu s  a giltops ht dom  e  

f ro  degnolorp  f suco  on a nevig  eg o acihparg l aera  ta  a oser l noitu  of .m1  tsoM  of  eht  

ngised  a dn  t eh  i latsn l noita  of sab ic in rts ume tn  s bu s tsy e sm  f ro  eht  etas l etil  aw s  

detcudnoc  in 0102 .  
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ehT  ssim i no  ah s na  a xorpp i tam e tsoc  of .4 9 oillib  n (U 37$S  illim o eht)n  ecaps c ar f  t  

lesti f tsoc  7.3 8 ib l noil  SU( $ 65  llim i no ) ot  de polev , na d a f ehtru r .1  1  

noillib  (U 61$S  noillim ) to hcnual . ehT  etas l til e sah  a ised gn il fe of f evi  ye .sra  

Syn iteht c rutrepa e ar d ra  wolla s IR SAT-1 to tcelloc  d ta a rud i gn  ob th day and in ght  

dna  ni  lla  rehtaew  c .snoitidno  The illetas te si  dednetni  ot  eb  desu  f ro  larutan   

secruoser  ganam e nem t, iramirp ly cirga u erutl  gninnalp  dna  f tsero ry vrus e ,sy  sa  lew l  

sa  ot  pr tcide  a dn  rp ve ne t f .gnidool  It lliw  be desu  f ro  mo nirotin g p da dy tnalp a  snoit  

dna  sdleiy  in  eht k rah if nosaes  dna  ot  ssa i ts  I s'aidn  f doo  ces u ir ty pl .gninna  iP c erut s  

f mor  SIR AT-1 lliw  eb  desu  to tse ima et  eht  numb re  of seratceh  gnieb  f demra  ni  idnI  ,a  

ot  ssessa  porc  eh a htl  dna  tciderp  latot  yiel .d  hT ey nac  osla  eb  desu  ot  itnedi f  y  

egakcerw  from arcria ft hcihw  og  d wo n ni  f detsero  saera . TASIR -1 saw  ton  sed i ng de   

sa  a lievrus l ecna  tas e ll i ,et  ig nev  its ecnailer  on eht  C- nab d.  

TASIR -1 

radaR  etaS l etil -1 (RISAT- )1  si  a etats  of eht  a tr  worciM a ev  Re etom  gnisneS  S etilleta   

rac r gniy  a Syn iteht c A erutrep  daR ar AS( R) Payl dao  po era gnit  ni  C- dnab  53.5(  ,)zHG   

hcihw  bane l se  i am g ni g of eht  rus f eca  f utae ser  gnirud  ob th day and ni thg  rednu  all  

rehtaew  oc n snoitid .  

itacilppA on  

evitcA  ciM r evawo  Remo et  sneS i gn  rp o sediv  duolc  tenep r noita  and ad y- thgin   

gnigami  ca ilibap ty. Th ese  euqinu  c retcarah i ts i sc  of C- dnab  3.5( 5 HG z) S citehtny   

erutrepA  radaR  bane le snoitacilppa  ni  irga c lu t ,eru  lucitrap arly ap ddy mo irotin ng ni   

irahk f nosaes  dna  nam age tnem  of larutan  di as s sret  ekil  f dool  dna  cy lc .eno  
 

saM s 8581  kg  

 
ibrO t ralucriC  Po ral  uS n Syn uonorhc  s  

 
tibrO  itlA t du e 635  km  

 
tibrO  ilcnI n oita n 255.79 o  

 
tibrO  ireP od 94.59  im  n  
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Nu rebm  of stibrO  rep  ad y 41   

 
acoL l miT e of otauqE r 00:6  am / 00:6  p  m  

nissorC  g  

 
ewoP r raloS  rrA ay areneg t ni g 0022  W dna  no e  

07  HA  Ni- 2H  ttab ery  

 
ivitepeR ty 52  day  s  

 
edutittA  and ibrO t oC n lort  3- sixa  body silibats ed nisu g caeR t oi n  

Wh ,slee  Ma citeng   

sreuqroT  and H rdy a iz ne retsurhT  s  

 
No lanim  oissiM n iL fe 5 ye ra s  

 
hcnuaL  tad e lirpA  ,62  2 10  2  

 
hcnuaL  tis e CSDS  S RAH  C ,ertne  S ,atokirahir  I idn  a  

 
hcnuaL  hev i lc e LSP V- C19  

 
 
 

ILPPA C OITA N OF OMER TE ES N NIS G  

suoiraV  oitacilppa ns of re etom  gnisnes  may be depuorg  in ot  eht  f llo o gniw :  

1. cruoseR e rolpxe a it on  

2. orivnE n latnem  s ut dy  

dnaL.3  esu   

etiS.4  vni e itagits on  

loeahcrA.5 o lacig  in ev s noitagit  and  

6. larutaN  sdrazah  stud .y  

dilsdnaL.7 e idutS es  

ropsnarT.8 t noita  N te w kro  anA lysis  

nwoT.9  Pl gninna  dnA  nabrU  veD e ol p nem t  
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01 . retaW  Re secruos  En nireenig g  

1. ruoseR ce Ex tarolp i no : loeG o stsig  esu  re etom  nisnes g ot  ts udy ht e f noitamro  o  f  

des i atnem ry skcor  a dn  itnedi fy ed p stiso  of av r suoi  renim a ,sl  eted ct oil f sdlei  dna   

itnedi fy un orgred u dn  st egaro  of retaw . Re tom e gnisnes  is desu  f ro  di e itn f gniy   

laitnetop  f gnihsi  zo ,en  laroc  eer f ma gnipp  na d ot  f dni  rehto  aew l ht  from .naeco  

2. rivnE on tnem al tS udy: omeR te snes i gn  si  desu  ot  ts udy olc ud mo noit  dna  rp e tcid   

niar s. htiW  tilletas e ad ta ti  si  sop s elbi  ot  uts dy retaw  hcsid a egr  f mor  v ra suoi   

seirtsudni  to f dni  tuo  di oisreps n and ah rmf lu  eff ,stce  if an ,y  no  il v gni  na i slam . Oi  l  

egallips  na d lio  ils c sk  c na  eb  iduts ed isu ng remo et  snes i gn .  

3. naL d esU : By re om te ,gnisnes  ippam ng of la regr  saera  is issop b el  in trohs  ti em .  

tseroF  ,aera  lucirga t ru al ,aera  diser e laitn  na d i lairtsudn  ra ea nac  eb  m derusae   

raluger ly and inom t ro ed. It si  op s elbis  to f dni  tuo  saera  of id ff tnere  sporc .  

4. etiS  In tagitsev ion: Re etom  es n gnis  is esu d evisnetxe ly in etis  vni e snoitagits  f ro   

da ,sm  irb d ,seg  ip p le ni es. tI  nac  eb  desu  ot  col a et  curtsnoc t noi  tam e air ls ekil  dnas  dna   

levarg  f ro  eht  wen  proj stce .  

5. eahcrA o acigol l nI v noitagitse : aM ny urts c serut  of dlo  are  era  on w deirub  u redn   

eht  nuorg d dna  era  n to  nwonk . B tu  by stud iy ng segnahc  in siom t eru  c netno t dna   

rehto  tcarahc e scitsir  of eht  eirub d o stcejb  a dn  reppu  wen  la ,rey  re om te srosnes  are  

elba  ot  ocer g esin  ht e b eiru d curts t serutu  of ar acigoloeahc l i tropm ance.  

6. arutaN l azaH rd St du :y  gnisU  re om te es n gnis  eht  f llo owing tan u lar  sdrazah  can  

eb  erp detcid  ot  so em  e tnetx  dna  ha sdraz  nim imi des :  

1. uqhtraE a ek  2. Vo cl a eon s  

dilsdnaL.3 es F.4 l sdoo  na d  

enacirruH.5  dna  c cy lon se  .  

sdnaL.7 l edi  St eidu s  

sedilsdnaL  era  eht  om st co nomm  dna  ucer r ir ng sdrazah  in nuom t nia o su  saera  ac u nis g  

suomrone  ssol  fo  il fe dna  reporp ty eve ry ye ra . ehT  rap a em t sre  taht  co etubirtn   

tcerid ly ro  i tceridn ly in edulc  ohtil  ol gy and ts r ,erutcu  dnal for ,m  sl po e, ,tcepsa  eiler f,  

noitategev  c ,revo  lc ima cit  dna  hu nam  vitca i it es. nI f tamro i no  no  t seh e stcepsa  nac  eb   

detcelloc  and argetni ted f ro  gniraperp  a al n sd l edi  zah a dr  zo en  pam  th ta  nac  be do en   

hguorht  RS dna  G SI .  

snarT.8 p itatro on eN tw kro  lanA y is s  
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iW th eht  he pl  of hgih  s laitap  oser l noitu  ad t ,a  ma gnipp  of daor  and ra li  krowten  c na   

eb  cca o lpm i dehs . T sih  f setatilica  in idiced ng o tp i lam  uor t gni  f ro  nart s trop  of  

itcurtsnoc on iretam a sl . ,nevE  itnedi f noitaci  of egalliv  aor ds si  po biss le ni  niatrec   

esac s  .  

9. oT wn gninnalP  And nabrU  leveD po nem  t  

ehT  cerpnu e detned  g or htw  of oitazinabru n ni  I aidn  sah  gi nev  esir  ot  p lbor e sm  of  

gnisuoh , s itatina o ,n  po ,rew  retaw  s ppu l ,y  sid p laso  of fe f stneul  dna  en oriv n tnem al  

oitullop n. S tsy e citam  ma gnipp  and irep o cid  mo irotin ng of nabru  la dn  esu  si  t ereh f ero   

assecen ry f ro  reporp  pl ,gninna  ma gan e em nt a dn  ilop cy gnikam  ( tiw h eht  pleh  o  f SR   

dna  SIG  o tp i lam  tsam er nalp  f ro  oleved p tnem  dna  ganam e tnem  of ur nab  lttes e stnem   

nac  eb  aperp r )de .  

roF  atsus i elban  de lev o tnemp  of nabru  ga glo ,noitarem  po it lam  ru b na  l dna  esu  lp a sn   

dna  cruoser es leved po me tn  dom e sl  deen  to be detareneg  by getni r ta i gn  eht   

ni f itamro on no  an t laru  ,secruoser  de argom phic dna  oicos  – noce o im c atad  ni  a GIS  

do niam  wi ht  eht  cu err ntly lbaliava e tilletas e d ata .  

10. retaW  ruoseR c se  reenignE ing  

By ana l izy ng tlum i tad e SR  ,atad  it luow d eb  p elbisso  ot  otinom r eht  eff stce  o  f mad   

itcurtsnoc on. eR etom ly desnes  tad a of erp  dna  tsop  dam c curtsno t noi  nac  laever  ht e  

f tsero  dna  rehto  al nd at id ff tnere  retaw  slevel . sihT  uow ld osla  h ple  in lerp i anim ry  

tagitsevni i no  of f gnidni  lbatius e era as f ro  hu nam  ser e ltt e tnem .  

nialpxE  ni  liated  ab tuo  ssecorp  of re etom  se sn i D/voN(gn ec 3102  )  

OMER TE ES N NIS G  

Re etom  es n gnis  is eht  s ecneic  dna(  to so em  xe t ,tne  )tra  of niriuqca g inf noitamro   

tuoba  eht  Ea s'htr  rus f eca  tuohtiw  ac laut ly b ie ng ni  catnoc t htiw  ti . sihT  si  enod  by  

gnisnes  and drocer i gn  ref detcel  ro  e tim det  e en rgy na d rp o gnissec , na la zy i ,gn  dna   

ppa l gniy  t tah  ni for tam i .no "  

nI  hcum  of re etom  nes s ,gni  eht  rp o sec s in lov v se  na  caretni t noi   

neewteb  cni i tned  ar d ai t noi  dna  eht  stegrat  of tseretni . hT is si  xe e lpm fi dei  by eht  esu   

of gnigami  s tsy e sm  wh ere  eht  f gniwollo  se ev n le e stnem  ra e lovni v de . ,etoN   

revewoh  ht at re tom e se gnisn  osla  vlovni es eht  gnisnes  of e dettim  ene rgy dna  eht   

esu  of non -i igam ng es n sros .  
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1. grenE y ecruoS  ro  Illu itanim on A( ) - eht  f tsri  riuqer e tnem  f ro  re etom  nisnes g si   

ot  evah  na  e ren gy sour ec  hcihw  li ul mi tan es or sedivorp  el rtce oma ng e cit  rene gy to  

eht  grat et o  f .tseretni  

2. taidaR i no  and eht  At hpsom e er  B( ) - sa  t eh  rene gy rt a slev  from sti  ecruos  to eht   

,tegrat  ti  wi ll  co em  ni  c tcatno  tiw  h dna  tni e car  t htiw  t eh  at hpsom e er  ti  sessap   

guorht h. T sih  etni r itca on may ekat  ecalp  a sec dno  ti em  a  s eht  ene rgy slevart  f mor   

eht  grat et to eht  es n ros .  

3. tcaretnI i no  w hti  eht  tegraT  (C) - ecno  the rene gy am k se  sti  way to eht  tegrat   

hguorht  ht e at om s rehp e, ti  aretni cts htiw  the ta tegr  ped e dn i gn  no  t eh  p seitrepor  o  f  

htob  eht  at r teg  dna  t eh  noitaidar .  

4. droceR i gn  fo  E ren yg  by eht  rosneS  D( ) - af ret  eht  rene gy sah  b ee n derettacs   

by, ro  e im t det  f mor  ht e ,tegrat  ew  re eriuq  a se rosn  r( e om te - ton  in co tcatn  htiw  t eh   

)tegrat  ot  co tcell  dna  re droc  eht  e el c rt o gam n te ic noitaidar .  

5. narT s oissim n, ceR e ,noitp  and corP e gniss  E( ) - eht  rene gy ocer dr de  by eht   

rosnes  sah  ot  eb  rt ans ,dettim  of net  ni  rtcele onic f ,mro  ot  a iviecer ng a dn  ssecorp i gn   

noitats  hw e er  eht  da at  a er  essecorp d otni  na  i egam  drah( copy o/dna r d )latigi .  

6. rpretnI e noitat  dna  lanA y sis  F( ) - eht  orp c desse  i gam e si  etni r erp t ,de  lausiv ly  

ro/dna  latigid ly ro  e cel t lacinor l ,y  to tcartxe  infor noitam  ab tuo  eht  rat g te  hcihw  was  

lli u etanim d  .  

7. ilppA c noita  (G) - the f lani  mele e tn  of eht  r etome  snes i gn  orp c sse  si  deveihca   

nehw  ew  apply eht  ni f mro a noit  ew  evah  eb en elba  ot  rtxe a tc  f mor  th  e egami ry  

tuoba  eht  at r teg  ni  o dr er ot  retteb  u atsredn nd it  .  
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SUDNI T LAIR  / RP A LACITC  NOC N CE T YTIVI  OF HT E US BJ CE  T  
 

ehT  ohtem ds desu  by e gnireenign  goloeg i ts s in rieht  uts d sei  cni l du e  
 
• igoloeG c leif d ma pp ing of igoloeg c rts u tc u ,ser  oeg l igo c for tam io ,sn  ios l nu i  st  

dna  sdrazah ,  
• hT e eiver w of igoloeg c taretil u er , oeg l igo c ,spam  nhcetoeg i lac  troper s,  

igne nireen g alp ns, e orivn n nem tal er p stro , soerets c ipo c irea al pargotohp hs,  
etomer  nes s gni  atad , labolG  Posi inoit ng S tsy em G( P )S  ,atad  t po o cihparg  am p  s  

dna  tilletas e egami ry,  
• ehT  ex ,noitavac  sam gnilp  and iggol ng of kcor/htrae  airetam ls in ellird d  

irob ,sgn  ba eohkc  te ts  p sti  dna  nert c ,seh  f tlua  tr ,gnihcne  and llub d rezo  stip ;  
• ofeD r itam on inom tor ni g sa  eht  syste citam  em a rus e em nt dna  art c gnik  of  eht  

noitaretla  ni  eht  s epah  ro  di oisnem ns of na  tcejbo  sa  a tluser  of eht  noitacilppa  of  
sserts  ot  ti  nam lau ly ro  htiw  an ua ot citam  def mro a noit  irotinom ng sys et m  .  
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