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Namaskaar, aapaka phir se ek baar svaagat hai Bhaarat sarakaar kee MOOCS pahal ke 

antargat paathyakram Nirmaan Prabandhan ke Siddhaant (Principles of Construction 

Management) mein.  

(Reference Time 00:25) 

 

Aaj ham lecture 20 par hain aur charcha hogee network kee crashing.  



(Reference Time 00:30) 

 

Paathyakram ke module is slide mein dikhae gae hain.  

(Reference Time 00:36) 

 

Aur ham log charcha kar rahe hain planning evan Scheduling par.  

(Reference Time 00:39) 



 

Planning aur Scheduling ka jo module hai usakee vishay soochee is slide mein dee huee hai.  

(Reference Time 00:47) 

 

Aur ham log network kee crashing par charcha karenge aaj. 

(Reference Time 00:51) 



 

To aaiye chalate hain aage ham ye dekh chuke hain ki nirmaan pariyojanaon mein bahut 

adhik samay aur dhan kharch hota hai, isalie aavashyak hai ki pariyojanaon kee gatividhiyaan 

is prakaar nirdhaarit kee jaen ya plan kee jaen ki ve nyoonatam samay aur laagat mein pooree 

kee ja sake. Ham yah bhee dekh chuke hain ki gatividhi mein lagane vaala samay ya usakee 

avadhi aur laagat donon kaaphee had tak pariyojanaon mein gatividhiyon ke lie aavantit 

sansaadhanon par nirbhar hotee hai. Ab prashn yah uthata hai ki kya adhik sansaadhanon ko 

aavantit karake ya unako punarvitarit karake kisee gatividhi kee avadhi kam kee ja sakatee 

hai aur jab gatividhi kee avadhi kam hogee to project kee avadhi bhee kam ho jaegee? Saath-

saath yah dekhana chaahie ki kya project kee avadhi ke saath-saath project kee laagat ko bhee 

kam kiya ja sakata hai? Ek baar phir agar ham dekhen to aaj ham aavantit sansaadhanon ko 

badhaakar ya unhen punarvitarit karake pariyojana mein mahatvapoorn gatividhiyon kee 

avadhi ko kam karane, pariyojana kee avadhi ko kam karane, gatividhiyon kee avadhi ko kam 

karane kee baat ho rahee hai aur usase utpann sthiti hogee pariyojana kee avadhi ka kam hona 

aur saath-saath pariyojana kee kul laagat ka kam hona. Is sambandh mein is baat kee 

sambhaavanaon kee charcha aaj ka vishay hoga.  

(Reference Time 02:35) 



 

To pariyojana mein hone vaale vyay kis prakaar se classify kie jaate hain, kis prakaar ke 

maane jaate hain? Ek classification hai ki unhen direct ya pratyaksh vyay aur apratyaksh vyay 

ke roop mein dekha jae. Pratyaksh mein kya hote hain? Vah vyay jo kisee pariyojana ke lie 

vishisht hain, jaise ki saamagree mein hone vaala vyay, component jo usamen shramik 

lagenge unaka vyay, jo upakaran lagenge unaka vyay. To yah vyay jo hai vah to gatividhi 

mein lagenge hee, lekin saath-saath kisee bhee pariyojana mein apratyaksh vyay bhee bahut 

hota hai. Jab koee bhee company ek pariyojana pooree karane ke lie banaane ke lie apana 

office kholatee hai to bhavan ka kiraaya lagata hai, usamen bijalee ka bill aata hai, vahaan par 

kuchh logon ko aane-jaane ke lie kaar aadi kee suvidha dee jaatee hai. To yahaan par hone 

vaala vyay tamaam gatividhiyon par distribute kiya jaata hai. Hota yah bhee hai ki yah har 

gatividhi se alag hai to yadi ham project ko ek maah jaldee khatm kar len, to bhavan ka 

kiraaya hai, bijalee ka bill hai, kaar mein hone vaala vyay hai isaka ek maah ka jo vyay hai 

vah bach jaega. Ek tareeke se dekhana yah hota hai ki yahaan par jo hamaaree bachat hotee 

hai project ko jaldee karane se. Yah bhee sambhav hai ki kisee project mein project ko jaldee 

karane par ek bonus ka praavadhaan ho. Ho sakata hai hamako bonus mil sakata hai project 

ko jaldee karane ke lie, to kya bonus ya is prakaar se jo bachat hai usaka prayog karake ham 

kisee bhee gatividhi ko ya us project ko jaldee samaapt kar sakate hain? Kisee bhee thekedaar 

ke lie ya construction company ke lie yah bahut mahatvapoorn hai ki ham apana project 

jaldee se jaldee poora karen taaki ek project jab ham poora kar lete hain to ham vahaan par 

aavantit sansaadhan, manpower, equipment yah sab kisee doosaree project site par bhej 

sakate hain doosara project jaldee shuroo kar sakate hain lekin yah tabhee ham karenge jab 

hamen kuchh phaayada dikhaee de. Isee baat kee charcha aaj ka vishay hai.  

(Reference Time 05:06) 



 

Pariyojana kee laagat aur avadhi ka santulan jisako ham kahate hain cost-time-trade-off. Yah 

kya hota hai? Kisee bhee pariyojana kee laagat aur avadhi ke sambandh aur unake beech 

mein santulan ka vishleshan cost-time-trade-off kahalaata hai. Aaie is chitr ko dekhen is chitr 

mein project duration ke saath direct cost aur indirect cost ka variation dikhaaya gaya hai. In 

donon ko agar ham jod dete hain to hamen milatee hai total cost. To ek prakaar se agar ham 

dekhen kyonki indirect cost lagaataar badhatee jaegee. Ek point yahaan par aisa hai jahaan 

par ki total cost ek minimum par hai, to yahaan tak to ham avashy hee jaana chaahenge. 

Adhik sansaadhanon ko aavantit kar ya punah vitarit kar kuchh vishisht gatividhiyon kee 

avadhi ko kam karake pariyojana kee kul laagat ko kam kiya ja sakata hai, is prakriya ko 

kahate hain crashing. Sansaadhanon ke aavantan kee baat samajh mein aatee hai, yah 

punarvitarit karane ka kya arth hai? Punarvitarit karane ka arth hai ki jo sansaadhan ek 

gatividhi mein lag rahe the un sansaadhanon ka ek bhaag agar ham activity B mein laga den, 

to activity B kuchh kam samay mein samaapt ho jaegee. Yah dekhana hoga ki un 

sansaadhanon ko punarvitarit karate samay kya A is had tak delay na ho jae kee project kee 

avadhi badh jae. Yah santulan agar ham dhyaan mein rakhate hain to ham activity A ke lie 

aavantit kie gae sansaadhanon ko activity B mein divert kar sakate hain unako redistribute kar 

sakate hain. Doosaree baat jahaan tak sansaadhan badhaane kee hai vah to theek hai ki agar 

hamaare paas activity A mein kuchh sansaadhan the, activity B mein kuchh sansaadhan the 

hamane activity B mein sansaadhan alag se badha die to vah punarvitaran nahin hua vah 

aavantit sansaadhanon mein badhottaree huee. 

(Reference Time 07:17) 



 

To aaiye aage chalate hain aur dekhate hain ek udaaharan. Ek project mein 6 gatividhiyaan 

hai A, B, C, D, E, F jinakee paraspar nirbharata aur avadhi hamen gyaat hai. Yahaan par A, 

B, C, D, E aur F hai jinakee ki avadhi dinon mein dee huee hai ki yah 4 din hai, 6 din hai, 6 

din hai ityaadi. Yah ek assumption hai ki har gatividhi mein kuchh maatra thee, kuchh 

parimaan tha, kuchh usamen aavantit sansaadhan the jinake ki aadhaar par hamane yah 4 din 

yah 6 din nirdhaarit kiye. Us saamaany nirdhaaran ya saamaany aavantan ke aadhaar par yah 

ek normal duration ya normal avadhi yahaan par dikhaee gaee hai. Maana yah gaya hai ki A 

jisakee ki maatra to fixed hai ek trial roop mein saamaany roop mein, usamen ek had tak 

sansaadhan aavantit kie gae aur us aavantan ke aadhaar par vah gatividhi 4 din mein pooree 

hogee. F aisee activity hai jahaan par ki usakee maatra aur aavantit saamaany sansaadhanon 

ko dekhate hue usako poora karane kee avadhi 5 din hai. To is prakaar se yah ek normal 

network hai, normal tareeke ka network hai. Saath mein hamen jaanakaaree dee gaee hai ki 

activity A se lekar F tak agar ham 1 din kam karana chaahe, to hamaaree laagat kya hogee? A 

ko ek din kam karane ke lie hamen 4000 kharch karane padenge atirikt arthaat jitanee laagat 

ho rahee hai vah to theek hai usake alaava 4000 ka kharcha oopar se hoga, atirikt hoga. B ke 

lie yah kharcha 2000 hai, C ke lie 5000 hai, D ke lie 1000 hai, E ke lie 1500 hai aur F ke lie 

2000 hai. Prashn yah hai ki pariyojana kee avadhi kam karane ke lie pahale kisee gatividhi ko 

crash kiya jaana chaahie? Hamaare paas 6 activities hain A, B, C, D, E, F isamen se kis 

gatividhi ko crash karane kee aavashyakata hai ya kis activity ko pahale crash kiya jaana 

chaahie? Is baat ka nirdhaaran karane ke lie hamako is network ka vishleshan karana hoga.  

(Reference Time 09:47) 



 

Pahalee cheej to yah hai ki ham yah nirdhaarit karen ki is project mein jahaan par A se lekar 

F tak 6 gatividhiyaan hain aur unakee saamaany avadhi dee huee hai. To kaun see activity 

critical hai? Is pariyojana ko poora karane ke lie kitana samay lagega? To usake lie bahut hee 

saral network hai aur ham jaanenge ki network mein teen paath dikh rahe hain - A aur D, B 

aur E, C aur F. To in teenon paath ke poora hone par project ya pariyojana pooree ho jaegee. 

Ab A aur D ko poora karane ke lie hamen lagenge 4 aur 6, 10 din, B aur E ko poora karane ke 

lie hamen lagenge 12 din aur C aur F ko poora karane ke lie lagenge 9 din. To hamen project 

ko poora karane ke lie kitana samay lagega? 12 din, yah maximum of these three, in teenon 

mein adhikatam hai 12, to B aur E ko poora karane ke lie hamen adhikatam samay lag raha 

hai aur yah hamaara critical paath hua. Critical paath hua arthaat activity B aur activity E yah 

hamaaree critical activity critical gatividhi banee is project ke lie. Ab is jaanakaaree ke saath 

kis gatividhi ko pahale crash kiya jaana chaahie? Pariyojana kee avadhi critical paath B aur E 

dvaara niyantrit ho rahee hai yah hamane abhee gyaat kiya. Ab choonki B aur E ki agar ham 

tulana karate hain to dekhate hain ki choonki E ko ek din se crash karane kee laagat B kee 

tulana mein kam hai. E ko crash karane mein hamen 15 din lagenge B ko crash karane ke lie 

2000 lagenge arthaat ek din se poore path ko kam karana hai agar, to E ko kam karana sasta 

padega to hamen pahale E crash karana chaahie arthaat E ko pahale crash kiya jaana chaahie. 

Agar koee bhee activity non-critical hai jaise ki is case mein A, D, C, F inako crash karane ka 

koee phaayada nahin hai kyonki agar hamane isamen A ko chaar kee jagah teen din mein 

poora bhee kar liya, to bhee project mein to 12 hee din lagenge, to koee phaayada nahin hua. 

To isalie critical activities ko hee crash karana chaahie. Isamen ab ek thoda sa pench hai jo ki 

main aapako baad mein bataoonga.  

(Reference Time 12:40) 



 

Thoda aage badhate hain aur charcha karate hain gatividhi kee laagat ka slop arthaat cost slop 

of an activity. Yah kya concept hai? Kisee gatividhi ko apanee saamaany avadhi se ek unite 

chaahe vah din ho, saptaah ho, maah ho samay kam mein poora karane ke lie lagane vaalee 

atirikt laagat us avadhi kee laagat ka ya us samay ka slop kahalaata hai. Us samay ka kya arth 

hua? Pichhale udaaharan mein hamane dekha ki activity A se lekar F tak kuchh values dee 

huee thee jo ki kaha gaya ki ek din se un activities ko crash karane ke lie atirikt laagat itanee 

hogee. 1500 thee, 2000 thee, 4000 thee jo bhee thee. Ab usamen yah maana ja sakata hai us 

deta mein ki chaahe vah 6 se 5 din crash kar rahe hain ya 5 se 4 din crash kar rahe hain 

usamen laagat itanee hee hogee. Usamen dee huee thee ki E kee laagat 1 din ke lie 1500 hai, 

to agar ham 6 din se 5 din usako le ja rahe hain tab bhee 1500 hai aur 5 se 4 din bhee le ja 

rahe hain tab bhee 1500 hai, yah aavashyak nahin hai. Yah bhee ho sakata hai ki E ek aisee 

gatividhi ho jisamen ki pahale din crash karane mein arthaat ek din se usakee avadhi kam 

karane mein to 1500 lagen lekin phir ek aur din crash karane ke lie jo vah aapako sansaadhan 

usame jodane pade unakee laagat 1500 se adhik ho jae. To yah aashay hai us samay ka. To 

pahale us samay par jis par ki ham crashing karana chaahate hain us samay par us gatividhi 

ka cost slop kya hai yah hamesha dhyaan mein rakhana chaahie. Cost slop hua crash cost 

normal cost inaka phark (difference) crash cost minus normal cost yah maanate hue ki crash 

cost hamesha normal cost se thodee adhik hogee. Normal time aur crash time - to normal 

time jitana hai vah aur crash time normal time se kam hoga isaka jo ek quotient hai vah hoga 

cost slop arthaat laagat ka slop. Jo udaaharan hamane kiya usamen yah slop constant tha 

usamen koee slop nahin tha jo value dee huee thee vo independent of time thee. Yadi vikalp 

upalabdh hon to us gatividhi ko crash karana chaahie jisaka ki slop sabase kam hai. 

(Reference Time 15:25) 



 

Laagat ke slop ke jis concept ki hamane baat kee vah is udaaharan se spasht hota hai. Yahaan 

par diya hua hai ki do gatividhiyaan hai A aur B jinakee saamaany avadhi 10, 12 din hai. 

Crash aabaadee saath aur aath din hai saamaany laagat 5000 aur 6000 rupaye hai aur crash 

laagat 8000 aur 9000 hai. Is data se ham yah maanate hain ya is prakaar se isako interpret 

karate hain ki agar ham 10 din kee jagah is activity ko 7 din mein poora karana chaahate hain, 

to 5000 kee jagah hamako 8000 lagaane padenge. Yahaan par activity B ke lie ya gatividhi B 

ke lie agar ham usako 12 din kee jagah 8 din mein poora karana chaahate hain, to hamen 

6000 kee jagah 9000 rupaye lagaane padenge.  

(Reference Time 16:24) 

 

Ab activity A aur B in dono ka cost slop kya hai? Laagat ka slop jo hai vah yahaan par 1000 

hai aur yahaan par 750 hai kyonki 8000 minus 5000 divided by 10 minus 7, to yah hua 3000 



oopar gaya aur teen neeche ho gaya, to ye ho gaya 1000. Isee prakaar gatividhi B ke lie 9000 

minus 6000 divided by 12 minus 8 yah ho gaya 750. To activity B ka cost slop ya laagat ka jo 

slop hai vah 750 hai. Activity A ka jo slop hai vo 1000 hai. To agar hamaare paas vikalp hai 

ki ham kaun see activity kis gatividhi ko crash karen? To hamako activity B ko crash karana 

chaahie. Kyonki activity B ya gatividhi ka laagat slop A kee tulana mein kam hai to gatividhi 

B ko pahale crash kiya jaana chaahie.  

(Reference Time 17:25) 

 

To aaj kee charcha mein hamane dekha ki ham kis prakaar se activities kee duration, ek 

saamaany duration jisako ki ham kahate hain normal time to complete that activity, usako 

agar ham crash duration par le jaate hain to hamako A minus additional cost inakar karanee 

padatee hai arthaat hamaaree kuchh atirikt vyay aata hai. Aur hamen yah dekhana hota hai ki 

kya isase project kee laagat par kya asar padega. Project kee avadhi to kam ho jaegee par 

project kee laagat agar kam ho sakatee hai to bahut achchhee baat hai. Lekin tamaam projects 

aise bhee hote hain jisamen ki project kee laagat agar badh bhee jae to project itana critical 

hai ki ham usako nyoonatam avadhi mein poora karana chaahate hain. To isalie yah kahana ki 

crashing tabhee karanee chaahie ya tabhee ek shreyaskar exercise ya tabhee ek maany 

exercise hai jabaki project kee cost kam ho rahee ho yah poornat: sahee nahin hai. Hamako 

sabase pahale yah nirdhaarit karana hoga ki project normal duration kya hai aur project kee 

minimum duration kya hai? To minimum duration hai kya? Ham sansaadhan ko mobilize 

karake atirikt sansaadhanon ko milaakar ke us project kee avadhi ko kam kar sakate hain. 

Lekin saath hee saath kisee bhee gatividhi ko ek had tak hee crash kiya ja sakata hai. Yah 

nahin kiya ja sakata kee gatividhi kee avadhi ko ek bahut hee kam level par le jae is par ham 

log pahale bhee charcha kar chuke hain kyonki antat: sansaadhanon ko aavantit karane kee ek 

seema hotee hai. Chhotee see chhotee baat hogee chaahe vah putaee ho, chaahe vah khudaee 

ho, chaahe vah erection of members ho ham adhik sansaadhanon se project kee avadhi ko ya 

gatividhi kee avadhi ko zero to nahin kar sakate. To ek nyoonatam avadhi to avashy hotee 

hai. Pichhale example mein jab A aur B kee baat ho rahee thee to aapako dhyaan hoga ki 

usamen tha normal duration aur crash duration, to yah bhee maana ja sakata hai ki jo crash 

duration diya hua hai vah us gatividhi ko poora karane kee nyoonatam avadhi hai, usase kam 

mein usako poora nahin kiya ja sakata hai. To yah baat hamesha dhyaan mein rakhanee 



chaahie. To nyoonatam se kam duration agar normal duration 10 hai, crash duration 7 hai, to 

koee aavashyakata nahin hai ki ham 7 tak jaen. Ho sakata hai ham 8 par rukana chaahe. Ham 

is gatividhi ko 7 tak na le jae, minimam duration tak le jae. 8 tak aane mein sambhav hai ki 

project kee cost kam ho. 7 pe jaane mein project kee cost badh jae. To hamako yah nirnay 

lena hoga ki kya ham nyoonatam par jaana chaahate hain, avadhi ke hisaab se ya ham 8 par 

ruk jaana chaahate hain cost se gavarn hote hue. Ek aur cheej jo ki aaj ke udaaharan se 

dhyaan mein rakhanee chaahie vah hai ki crashing karate samay is baat ka dhyaan bhee 

rakhana chaahie ki koee aisee gatividhi jo pahale critical nahin thee ab critical to nahin ho 

gaee hai. Isaka udaaharan ham isee examples se phir doharaate hain. Hamaare paas is 

example mein teen paath the A se D, B se E aur C se F. Isakee avadhi thee 10, isakee avadhi 

thee 12 aur isakee avadhi thee 9. Ham agar B se E ko crash karate hain. Chaahe ham B ko 

crash karen ya E ko crash karen agar ham ek din crash karate hain to yah ho jaega 11. Agar 

ham yahaan par koee parivartan nahee karate hain to yah rahega 10 aur 9. Yahaan tak to baat 

theek hai, lekin agar ham ek aur din crash karate hain ki ham vaakee mein usase kam samay 

mein project ko poora karana chaahate hain, tab kya hoga? Ki ham B aur E ko crash karenge 

aur is paath par 10 din lagenge lekin ab hamaara A aur D bhee 10 din ka ho gaya. C aur F 

abhee bhee 9 din ka hai to agar ham isake aage ek aur din crash karana chaahate hain tab 

hamako yah dekhana hoga ki ham maatr B aur E ko nahin balki A aur D ko bhee agar crash 

nahin karate hain, to hamaaree project kee avadhi 9 din nahin banegee. Tab kya hoga? B se E 

to hamaara 9 din mein poora ho jaega lekin A se D agar 10 din mein poora ho raha hai, C se 

F 9 din mein poora ho raha hai to koee phaayada nahin hai. Kyonki A se D 10 din ka hai. To 

agar hamen project 9 din mein poora karana hai to hamen A se D ko bhee crash karana hoga. 

To agar ham is data ke anusaar yah sochana chaahie ki hamaaree ek din kee, 2 din kee, 3 din 

kee, 4 din kee crashing cost kya hai? Yah maan len ki yah jo activities hai, gatividhiyaan hai 

A, B, C, D, F inamen nyoonatam abhee bhee nahin pahunch rahe hain nyoonatam ho sakata 

hai 2 din ho sabaka, 3 din ho vahaan tak nahin pahunch rahe hain to ham ek din se crash 

karane ke lie to hamaaree crashing cost aaegee 1500 kyonki ham aaee ko 1 din se crash 

karenge aur maamala khatm ho jaega. Doosare din phir vahee vikalp honge ki ham B ko 

crash karen ya E ko crash karen aur ham phir se E ko crash karenge aur doosare din bhee 

hamaaree cost aaegee 1500 arthaat total 3000 ho gaya. To agar ham 2 din se is project ko jo 

ki 12 din mein khatm hota hai agar ham 11 din mein khatm karana chaahate hain to it is plus 

1500, agar 10 din mein khatm karana chaahate hain to plus 3000. Lekin agar ham 9 din mein 

khatm karana chaahate hain, tab hamen A aur D mein se A ko ko crash karana hoga taaki 

ham A aur D vaala jo paath hai usako bhee 9 par la saken. Tab hamen A aur D mein choice 

hogee ki ham kisako crash karen. Vahaan par 4000 aur 1000 ko dekha jaega aur ham 

dekhenge ki hamen dee ko crash karana chaahie aur D ko agar ham 1000 aur crash karate 

hain to hamen 1000 additional vyay hoga. To is prakaar jab ham crashing karate hain to ham 

poore network ko hamesha dhyaan mein rakhate hain ki jo critical activities hain pahale, vo 

dheere-dheere crash hote hue kaheen non-critical activities critical na ho jaayen. Ek aur 

concept hai jo ki is example se utana saaph nahee ho raha hai vo hai ki cost slop jo ki yahaan 

diya hua hai vah samay ke saath constant hai ya nahee. Agar E mein pahale din jo 1500 tha 

lekin agar doosare din 2500 ho jaata hai. To hamen doosare din ke lie B ko crash karana hoga 

na ki E ko. Pahale din E ko crash karenge kyonki 1500 is less than 2000. Doosare din B ko 

crash karenge kyonki us samay 2000 is less than 2500. E ke lie yah doosara din hai lekin B ke 

lie yah pahalee baar crash ho raha hai to bee kee avadhi 6 se 5 hee ho rahee hai arthaat 2000 

rupaye kee baat hai lekin E ke lie doosara din crash karane mein ham 6 se 5 to already kar 

chuke hain ab 5 se 4 agar karenge, to yahaan par vyay 2500 yahaan par vyay 1500 tha. To 

isalie yahaan par to yah crash karenge lekin jab chaar par jaane kee baat aaegee to ham chaar 

par jaane kee bajaay isako paanch par le jaana prephar karenge. To is prakaar se har gatividhi 

aur har baat ko dhyaan mein rakhate hue hee crashing kee ja sakatee hai. Is udaaharan ke 



saath aaj ka hamaara lecture samaapt hota hai aur ham ek aur example aapake saath agale 

lecture mein phir se karenge.  

(Reference Time 26:17) 

 

Aur ham aapako jo upayogee pustaken hain unakee list ek baar yahaan dikha rahe hain jo ki 

aapako is paathyakram mein cover hone vaale vishayon ko samajhane mein sahaayata 

karengee.  

 

Dhanyavaad. 

 


