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 د لوړو زده کړو وزارت پیغام

 

د بشر د تاریخ په مختلفو دورو کې کتاب د علم او پوهې په لاسته راوړلو، 

درسي کتېاب د صاېاب  .ساتلو او خپرولو کېې ییېر م ېم روو لوبېول  د 

اسېېاسي برخېېه يېېوړو  دېېې د ددک کېې پ د کړفړېېک پېېه لوړولېېو کېېې م ېېم 

اردښک لر . له همدپ امله د ص یوالو پړژصدو شېویو میړېاروصو، د وخېک د 

غوښتنو او د ټولنې د اړتړاوو په صظر کې صړولو سرک باید صو  درسي مواد او کتابوصېه د مصاېلړنو 

 لپارک برابر او داپ شي.

استاداصو او لړکوالاصو څخه د دړک له کومي مننه کوم دې دوامدارک دیار یېې ایتېتل  او  له ښاغلو

د کلوصو په اوږدو کې یې په خپلو اړوصدو څاصګو کې درسي کتابوصه تېللړ  او ببېاړد د ، خپې  

ء ک   د  او د پوهې موتور یې په حرکک راوست  د . له صورو ښاغلو اسېتاداصو ملي پور یې ادا

اصو څخه هم په درصښک غوښتنه کوم تر څو په خپلو اړوصدو برخو کې صېو  درسي کتابوصېه او پوه

او درسي مواد برابر او داپ ک  ، دې له داپ وروسته د ګراصو مصاېلړنو پېه واک کېې ورکې و 

شي او د ددک ک و د کړفړک په لوړولو او د علمي پروسې په پرمختګ کې یې صېک ګام اخړتت  

 و . 

و ودارت دا خپله دصدک بود دې د ګراصو مصالړنو د علمي سطصې د لوړولو لپېارک د لوړو ددک ک  

 د علومو په مختلفو رشتو کې میړار  او صو  درسي مواد برابر او داپ ک  .

څخېه مننېه  کاو دموږ همکار یاکتر یصړې  ورد  ړټېد افغان ماشوماصو لپارک د يرمني کم ېک  په پا

 د خپرولو لپارک یې دمړنه برابرک ک ېدک.  د  کتابکوم دې د 

هړله مندک یم دې صوموړپ ګټورک پروسه دوام وک   او پراختړا ومومي تر څو په صړږدپ راتلوصکې 

 کې د هر درسي مضمون لپارک لږ تر لږک یو میړار  درسي کتاب ولرو.

 

 په درصښک

   عبدالتواب بالاکرد  ړراصجن یپلومپوهنم  د

 ودیرسرپرسک د لوړو ددک ک و 

 ۱۳۹۸کاب ، 



  
 

 قدرمنو استادانو او ګرانو محصلینو!

افغانستتتاپ  تته  وننتونونتتو رتتک د درو رتتتایونو رشتتوای  او نیتتتوای  یتته یولتتو ستتتون و   تته ګ تت   د

رېتت. ی لتتو  لتتا  ستتشیر استتتاداپ او محصتتلیا نوتتتو مرلومتتالو لتته زا رستت  نتته یتتر    تته  ا   میتتتود 

لتتدرلک رتتو  او یتته نغتتو رتتتایونو او  ګټونتتو   تته ګ تته ا تت   تتک  ا   د  او  تته یتتا ار رتتک  تته  یتت  

 ت فولورا ي رې. یریفی

رای  رایتت  ي تتي  وننتتتوپ  او  یتترو   وستتت  رنتتدنار  نتترا   یلتت   ای  ګرنتتار د نن ږمتتو ېلتتر اوستته  تتور 

 یتتر  عنوانتته م تلتتسي درو رتایونتته د يتت،  ستتاتنک  ان ن ۳۱۱ وننتتتوپ یګتتار   یتت رایتت   تتون ل ن

ي تتي  DAAD  ۱۹۰  تتوینک لوي تتي د انتتاپ د علشتتي نش تتار ۹۶) ځيتتواو  راعتتت  ونن ی ماقتصتتاد  رورنتتای

رتایونتتته د انتتتا   Kinderhilfe-Afghanistan  ۷ ې تتتکي تتتي د افغتتتاپ ماستتتومانو یګتتتار  د  رمنتتتي رش یتتتراو غ

د انتتاپ فتتدراه  ش تتور   تت اه  کرتت لتتسيرتایونتته  تته متت ار ر DAUG  ۲  تتوینکاو افغتتا   وننتونونتتو 

 ۸ ېتتت  ا واکرتایونتتته د ستتتل ۲    ستتتین  رتتتتا  د  تتتافAfghanistan-Schulen  ۱رتایونتتته د  ۳ ګر  رنستتتوی

ی تتواپ  تته متتان مرستتته  یتت رشګن یکد اناستت کرتتتا   تته انتتاپ رتتKAS  ۱  رتایونتته د رتتانراد ادنتتاور ینستت

 د ی ړ  اپ ر

 وننتونونتتو او لتتو  لتتا  ستتشېر د لتتادونک و  د    تتک نومتتو    تتاپ ستتو  رتایونتته د نېتتواد  ویتتو ا ونتتد  

-www.afghanistan تتوه  تتاپ ستتو  رتایونتته یتته  یلتته  تته و لتتا لوګتته وېیتت  ستتو  د  ادارو او مؤسستتالو

ecampus.org ول،  اڼک   ه ډاونلوډ روزی سئی 

- ۲۰۱۰دا رړنتتک  تته داستتک  تتاه رتتک لتتر د  رېتت.   تتتک د افغانستتتاپ د یتتو و  د  رتتتتتتړو و ار  د )

 رلونو  ه م  سټالیژل   لاپ رک راغ  د   ک: پ۲۰۱۴

د  رړو او د ښوونک د ښه ریفیت او  د  روون و له د نولو  رر  او علشي مرلومالو د یرایرویو یګار  ا لنته د   تک "د یو و   

 ه در  او  ښتو ریو د درو رتایونو د یی لو فر ت یرایر شي د لرلیشي نصا  د رلفورم  یګار  یه انگرل   ریتک   ته 

ریا ه ا لتا د   یته دې ام انتالو   ته  رلته د  وننتونونتو محصتلیا او او  ښتو ریو له د رتایونو او درو موادو  در 

 استاداپ نشي روزی عصر   نولو  لا   او رر  مرلومالو له زا رس   یدا رړ ی"

متتون. غتتوا و  تتک د درو رتتتایونو  تته یرایرویتتو د  د نیتتواد یتته  وننتونونتتو د  مرستتته ورتتړو او د  ګ تتر او 

  رېتت.دوی د دې یګتتار  دا ا لنتته د   تتک د یتتو و  د  رتتړو د موسستتالو یګتتار  ی چتتر نتتور دوراپ لتته د  تتای   تت

 عنوانه درو رتایونه  اپ شيی ۱۰۰نر راه  ه نا  ه 
 



لههټولولههووو اوههوونوههخه نیوو کههټوچې ههټوپههومسوکههبوخههټو ن ههوووبهه  وویک ههووپههبویههو وپخهیویههټوملې ههوسو

کنټکمیههټون ههاو ونمو وکههههولنههه  وومژیههه  ونمو هههوچههپو نههلوخکههون ولې ههلو ههو وپخهیویههټسول  ههکویولویههټونم

تېههه وپههز سوږوههویاوخههټومنروپههبو ههبو نپههز وکههبوخههټووههټوپې ېههړوکههههونموم موههخټو ههبو ون میهه وخوچ   ههوسو

نوههخه نیوونموو یهه ې ووخههټومنروپههبوم پههزم وچی ن یوههټو و ههه و ههو وول ههووخههټون میهه و نههلوم نی   میههټونمو

ونغې ونوګهوویټوخو تټوپزم یظک هتولټووویاوسر وشر کوپز سوتکو ووخټوګا وخ ېویک ټوپبو

د مؤیفینتتو او  ګروون تتو یتته  تتوا  تتور   لتتار الستتت  ستتوی دی  لر تتو د رتتتایونو محتولتتا  د نړلوایتتو علشتتي  

مریتتارونو  تته استتاا یرایتتر شي   تتو ییتتا نتتا ریتتدای شي د رتتتا   تته محتتتوی رتتک  ینتتک لیرولنتتک او 

 ګتت  نیرلتتا  او نیتتورک مؤیتتسي او  ستتتون ې ویيتتده شي  نتتو یتته درنتتو یوستتتون و   تته نیلتته منتتد لتتو لتتر  تتو

 لا مون. له  ه یی لک ی ه راویی.   لر  و  ه راللون ي  اپ رک ا لاح شيی

د دغه رتا   کمننه روو   ډېر    ه لرواا ډارټیه مشر  کاو د نغ ی کافغاپ ماسومانو یګار  د  رمني رش یه

رتایونو د  یري يعنوانه ي ي او غ ۱۹۰ وننتوپ د  ګرنارد نن لر دې م ایه یدو  ی د ړیورر لک ګښتد  اپ ی

 یا یست  دی    ر غا  ګښت اپ ی

پ   تتته  CIM (Center for International Migration & Developmentپ یتتته دفتتتټ او GIZد  تتتک ای  لتتتت )

  نتتا  د وو تته افغانستتتاپ رتتک د رتتار ام انتتا  یرایتتر رتتړ   تتورې  ۲۰۱۶نتته لتتر  ۲۰۱۰یتته  تتک  متتا یګتتار  لتتک 

 مننه رومی    یه رومک 

ډارتتټ مرتتیا متتان او ادار    یع تتدایتوا  یتتازرر   یتتران ن لګلتتوم وننشتت  د و لتترد رستتت د یتتو و  د  رتتړو یتته 

ستتلارار ډارتتټ ګتت  ر تتیا و ار  رتتک یتتو و  د  رتتړو   تته  رئتتیک ا شتتد يتتاري  تتدل يمتتان   ا شتتد ستتیر م  تتور

د  وننځیتتو رلیستتانو او استتتادانو   تته مننتته رتتوم  تتک د رتتتایونو د  تتاپ یتتړ    انورئیستت ونتتود  وننتون تتا   

لتتک نلتتویک او مرستتته لتتک ورد  رتتړې د ی د دغتته رتتتا  یتته مؤیتتسي   تته ډېتتر مننتتدوی تتتا او ستتتاتنه لتتک رتتوم  

 رلونو  تار لک  ه و تا لوګه ګرانو محصلينو له و اندې رړی - ک  ګ  د رلونو

ف تتیا   ی تتي   تته نتتا مننتته رتتوم  تتک د او  نتتر لتتو   شتتت ایلتته ع لتت نشدارنګتته د دفتتټ یتته نش تتارانو 

 رتایونو د  اپ  ه یر ه رک لک نه ستړې ریدون ک نلک  لک رړې د ی
 

 د یو و  د  رړو و ار  سلارار ډارټ لحی  وردک 

  ۲۰۲۰ فبرور رای   

 ۰۷۰۶۳۲۰۸۴۴  ۰۷۵۶۰۱۴۶۴۰   یليفوپ: د دفټ

 textbooks@afghanic.deايمي : 



 

 د پيل خبرې     
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      =    
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bBCYBCMCCYCCM(1)(593,300)LCM

(a): Load Factor =
1960

2800
= 0,70………………………… . . (EQ6.2) 

 

[=
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1661
= 0,70] 

Shrinkage Factor =
2800

3500
= 0,80…… . . …………………(EQ8.2) 

 

[=
1661

2077
= 0,80] 

 

(b): Bank Volume = 1000000x0,70 = 700000 BCY 
[= 593300x0,70 = 415310 BCM] 
Compacted Volume = 700000 x 0,80 = 560000 CCY 

= [415310 x 0,80 = 332248 CCM] 

(5.2) 
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Spoil Bank
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 (Triangular spoil Bank)د پشتې د ورانيدو ياويه 

Voulme = sectioon area x length 

Volume

Section area

Length 

B =  (
4V

L x tanR
)………………………………………… .… (10.2) 

H =
B x tanR

2
………………………………………… .… (11.2) 

(11.2)

Bftm 

H–(pile)ftm

Lftm

R(deg)

Vcuft3m 

 (Concial Spoil Pile)د مخروطي پايې ورانيدنه  

Volume =
1

3
x base area x Height 

 
Volume

Base area

Height

D = (
7,64 V

tanR
)

1

3

……………………………………………… . . (12.2) 
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H =
D

2
x tanR ……………………………………………… . . (13.2) 

D(Pile)

Spoil Bank(100) BCY مثال4.2

(76,5)BCMPile(30)ft(9,14)m
o)37()%25(

 حل 

Loose Volume = 27 x 100 x 1,25 = 3375 cuft 
[= 76,5 x 1,25 = 95,6 m3] 

Base Width =  (
4 x 3375

30 x tan 37o
)

1

2

= 24,4ft……… (Eq10.2) 

[= (
4 x 95,6

9,14 x tan 30o
)

1

2

= 7,45m] 

Height =
24,4

2
x tan 30o = 9,2ft……………… . . (Eq 11.2) 

[=
7,45

2
x tan 30o = 2,80 m ] 

(Spoil Pile) مثااال5.2

BCY)100(BCM),576(
o)32()%12(

 حل 
Loose Volume = 27 x 100 x 1,12 = 3024 cuft 

[= 76,5 x 1,12 x 85,7m3] 

Base diameter =  (
7,64 x 3024

tan 32o
)

1

3

= 33,3 ft…… . . (Eq 12.2) 

[= (
7,64x 85,7

tan 32o
)

1

3

= 10,16m] 

Height =
33,3

2
x tan 32o = 10,4 ft………………… . (Eq 13.2) 

[                   =
10,16

2
x tan 32o = 3,17m] 

 
 ESTIMATING EARTHWORK)د ځمکنې کارونو د حجم سخميناول 7.2

VOLUME) 
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1(Pit)

2

3

 (100][33(

(8.2)

(Compacted Measure)

 

 (Pit Excavations)کندنکاري ژوروالی د 

(14.2)
volume = horizontal area x average depth………… . (14.2) 

(14.2)

Horizontal area

Average depth
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 مثال6.2

(3.2)

(ft)(m)

 
 
 
 

3.2(6.2)(20:20)

 حل  

Area = 25 x 30 = 750 sqft 
[= 7,63 x 9,15 = 69,8m2] 

average depth =  
60 + 8,2 + 7,6 + 5,8

4
= 6,9 ft 

[=
1,8 + 2,5 + 2,3 + 1,8

4
= 2,1m] 

volume =
750 x 6,9

27
= 191,7 BCY 

[= 69,8x 2,1 = 146,6 BCM] 

 (Trench Excavations)د کانال )ترانش( کندنکاري 

(15.2)

volume = cross section area x length………… ……(15.2) 
(15.2)
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Cross section area

ft(6)ft (3)مثال7.2

(500)ft

 حل 

cross section = 3 x 6 = 18 ft 
[= 0,92 x 1,83 = 1,68 m2] 

volume =
18x500

27
= 333 BCY 

[= 1,68 x 152 = 255 BCM]

 (Large Areas)لوې )غټې( ساحې لپاره 

(16.2)

 .(19-20:20)

average depth =  
sum of products of depth x weight

sum of weight
… . (16.2) 

(16.2)

Average depth

Sum of products of depth

Sum of weight  
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 USING THE MASS)د ماد دياګرا  څخه ګټاه اخيسات   9.2
DIAGRAM) 

 

 (Balance Lines)د بيلانس خطونه 
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7.2           (80:22).

يادونه 

3.2

(A)(C)(5000)ft

(A)(C)

(4.2)يادونه  

(A)(C)

4.2(80:22) 
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5.2(81:22)

(5.2)

(C)(D)

(D)(E)

(A)(C)E(C)
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6.2(82.22)

 (Average Grade)منځنی درجه 

(4.2)

(6.2)

Average grade percent =  
change in elevation

average haul distance
x100… . . (17.2) 

(5.2) مثال8.2

(78-82:22)

average grade going from the cut to the fill =  
−18ft

203ft
x100 = −8,9% 

 مثال9.2

(4.2)

 حل 

corner points = 6,0 + 3,4 + 2,0 + 4,0 = 15,4 ft 
[= 1,84 + 1,04 + 0,61 + 1,22 = 4,70 m ] 
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Border point =  5,8 + 5,2 + 4,6 + 3,0 + 2,8 + 3,0 + 3,5 + 4,8 + 4,8  + 5,5
= 43,0ft  
[
= 1,77 + 1,59 + 1,40 + 0,90 + 0,85 + 0,92 + 1,07 +  

 1,48 + 1,46 + 1,68 = 13,12m
] 

interior points = 5,0 + 4,6 + 4,2 + 4,9 + 4,0 + 3,6 = 26,3ft 
[= 1,52 + 1,40 + 1,28 + 1,49 + 1,22 + 1,10 = 8,01m] 

average depth =  
1,54 + 2(43,0) + 4(26,3)

48
= 4,30ft 

[=
4,70 + 2(13,12) + 4(8,01)

48
= 1,31m] 

 
2821 20

Area = 300 x 400 = 120000 sqft 
[= 91,4x121,9 = 11,142 m2] 

volume =  
120000 x 4,30

27
= 19,11 BCY 

[= 11,142 x 1,31 = 14,596 BCM] 

) د کتلې دياګرا ( د ماد دياګرا   10.2

 ساختماني استعمال 
(CONSTRUCTION USE OF THE MASS DIAGRAM) 
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(Roadway)(7.2)

 
7.2(22:20)

 characteristics of a mass)د ماد ديااګرا  ځانګړسيااوې 
diagram) 

1

2

3

4

5

6- 
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 (using the mass diagram)د ماد دياګرا  استعمال 

1- haul 

2- haul 

3-  

(8.2)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
8.2(22:20)

11

(Profile)AB

2(C)(1)

3haul

4(2)(3)(4)

5(D)(E)

(-50000)BCY(-38,230)BCM

(Borrow Pit)(Roadway)
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7haul

(F-G)

(haul)(1800)ft

(549)m(21-22:20)
 (Haul Distances)( فاصلې د وړلو او انت الولو )حم  و ن  

(3.3)(8)

(0,00/8 + 50)(2188)BCY

(11)

(2049)Bcy

(3.3)(12)(-847)bcy(2+50)

(6+50)

(847+1202=2049)bcy

(9.2)

(8.2)(12)

(-28539)bcy(5+00)(-1708)bcy(8+00)

(-22,670)bcy(10+00)

[(28,539 − 17,080) + (22,670 − 17,080) + (17,080 − 0) = 34,120bcy)] 
(11,459)bcy(5,590)bcy

(17,080)bcy
  (Calculating haul distance) ن   د فاصلې محاسبه کولد حم  او 

(9.2)

(9.2)
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–

(3.3)

)oh(0+00bcy)0()1h(

bcy)3,631()2h(bcy)13,641()0+00()15+00(

ohnh

(1)(213,656)bcy

(17080)bcy

(3)(12,51)(12,51)ft

(
213,654 station−yards

17,080 bcy
= 12,51 stations) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9.2(Plotted)(85:22)

8.2(9-2)(84:22) 
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9.2(85:22)

 
(-

17,080)(2+00)(3+00)

(-17,080)(13+00)(14+00)

(14+00)(15+00)

(-

17,080)

(8.2)

(9.2)(1)

(-17,080)bcy(2)(-17,080)

(13+063)(3)(0)bcy(14+750)

(-213,966)yard

(12,53)(9.2)

 

 (Consolidated average hauls)تقويه شوي منځني هولونه 

(9.2)

(1)(11,495)bcy(351)ft(3+51)

(2)(5,590)bcy(335)ft

(3)(17,080)bcy(12,510)ft

(1)    11,459 bcy          3 + 51 stations      40,221 sta − yd 
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(2)  5,590 bcy         3 + 35 stations        18,727 sta − yd 

(3)
17,080 bcy

34,129 bcy
           12 + 51 stations            

213,671sta − yd

272,619 sta − yd
 

(8,0)(272,619 staion-

yard/34,129yd)

(8.2)(9.2)

(8.2)

(1)(2)

 (1)          11,459 bcy              3,51 stations     40,221 sta − yd 

  (2)        
5,590 bcy

17,049 bcy
            3,35 stations          

18,727 sta − yd

58,948 sta − yd
 

 (3)          17,049 bcy            12,5 stations 

(3.5)

(3)

 (over haul)ل )کاږل( کشو
(Contractor)
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(Free-haul)

 

 د ځمکنيو کارونو د کړلو لګښت 11.2

(PRICING EARTHWORK OPERATIONS) 

1-  

2-  

 (Spread Production)د  مواريدنې سوليد 

(10.2)
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(11.2)

(hauled)

(12.2)

 

10.2(88:22)

 
 

11.2(88:22)

9.2

(3.5)(12.5)
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]

(bcy)

[

12.2(89:22) 

1

2

3

1-  

2-  

3-  

4- 
(83-89:22) 

 (Abstract)لنډيز 
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 (Problems)پوښتنې 
1(end)(55+00)(61+00)

 

 
 
 
 
 
 
 
 
 
 
 
 

2–(88+00)(66+00)
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 دريم څپرکی

 د ځمکني کارونو د جوړولو پلان ګذاري

(Planning for Earthwork Construction)
 

 (INTRODUCTION)پيژندنه  1.3

 (Construction Works)غونې کارونهد ر2.3

1-  

2-  
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3-  

 

 (PLANNING)پلان ګذاري  3.3

1-  

2-  

3-  

4-  

5-  

6-  

7-  

8-  

9-  

1-  

2-  

3-  

4-  
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5- 
 

1- 
 

2-  OSHA 

3-  

4- 

 

  (Safety) ساسنه )حفاظت(

 

(1.3)

(2007)(1178)

(V.S)

202008

Mr. Howard I. Shapiro, P.E. of Howard Shapiro Associates, New  York 



(77) 
 

(ASCE’s)(150)(2008)

(30)

(1919)

1- 
 

2- 
 

3-  

(Howard I. Shapiro)

 .(62-63:22)

 EARTHWORK)د ځمکنااي کااار پاالان ګااذاري  4.3
PLANNING) 
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(68)

(1.3)

1.3(64:22)

(Bank)

(2.3)
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2.3(66:22)

(5)(7.12)(14.21)
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 .(65-66:22)

 د ځمکني کار سرسيمي وړانديز 5.3

(GRAPHICAL PRESENTAION OF EARTHWORK) 

(100

(100)(1+00)(+)

1- (3.3)

2- 

(4.3)

1. (Cross Section view)

(5.3)(6.3)

(dashed)

 
 

3.3(68:22)
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4.3(68:22)

 (Cross Sections)عرضي مقطعې 

 

5.3(69:22)

6.3(69:22) 
 
 



(82) 
 

 
 
 

 
 
 
 

7.3(69:22) 

(100)ft

(5.3)(6.3)

(7.3)

 EARTHWORK)د ځمکناااي کاااارونو انااادايې  6.3
QUANTITIES) 

 (End Area Determination)د وروستی مساحت ټاک  
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 (Trapezoidal Computation)ذوذن ه يي محاسبات 

a

F =
1

2
h.w…………… …………………………… ……(1.3)

(1.3) 

h

w

b

F =  
h1 + h2

2
x w……… …………………………… . . (2.3)

(2.3) 

W

1h2h–

F = (
h0

2
+ h1 + h2 + ⋯+ h(n−1) +

h2

2
) x w………… (3.3) 

(3.3) 

w

nh…0h– 

 

8.3(71:22)
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9.3(71:22) 

(±0,5)%

 

 (Average End Area)منځنی وروستی مساحت 

(68-72:22)

volume(net cy) =
(A1 + A2)

2
x

L

27
……………… … . . (4.3) 

(4.3) 

1A2A–2ft

L–ft
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10.3(72:22) 

ft(100)  مثال1.3

)10.3(

)Sf10,5=1(A)Sf6=2(A

volume =
(10,5 Sf + 6 Sf)

2
x 

100 ft

27
Cf

cy

= 30,6 Cy 

(CF)

(bank cubic yard) (bcy)

(Compacted cubic yard) (ccy)

(±1,0)%

 مثال2.3
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1.3(74:22)

(100)ft(150+00)

(151+00)(155+00)(156+00)

(50)ft(257018)ccy

(50)ft

2.3(73:22)

(6462)ccy

(2,5)%(257018)ccy 

(25)ft

 (Stripping)سټريپنګ 
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(11.3)

(5)ft

(12.3)

(12.3)

 (Net Volume)خالص حجم 

(Cubic yard)

(Compacted Cubic yard)

11.3 (74:22)



(88) 
 

12.3(74:22)

(ccy)(Bank volume)

(bank cubic yard)bcy)

3.3(Compacted)(Bank cubic yard)

(Compacted volume)(0,9)

 (Earthwork Volume Sheet)د ځمکني کارونو د حجم جدول 

(Spreat (Sheet)

(3.3)
3.375:22 
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(100)ft

:

(4.3)

 په ډکون کې د برخو حجم:

 د غوڅونې مجموعي حجم:

(6)(4)

(4)(6)

97د ډکون مجموعي حجم 

557

10برابر شوی ډکون 

11108الجبري جما: 
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(12)(11)

(12)

 

 

 

(74-77:22)

13.3
(77:22)
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 (Abstract)لنډيز 

 (Problems)پوښتنې 

1- (200)ft

)10.3()Sf20=1A(

)Sf12=2(A 

2- 

 
 

 

 
3-  

4-  

5-  

6- 
 

7- (Stripping) 
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 څلور  څپرکی

 د براورد آساسات

(ESTIMATING FUNDAMENTALS)

 (INTRODUCTION)پيژندنه  1.4

200

(57-58:15)
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(1-2:14)

 (?WHY ESTIMATE)ولې براورد؟  2.4

1-  

2-  

3-  

4-  
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BIM(Building information Modelling)

(BIM)

 

  (TYPES OF ESTIMATES)د براورد ډولونه 3.4

(1.4)

 
 

1.4

(59:15) 
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 (Concepted Phose)ه نظري مرحل

(Sketch)

 (Schematic Phase)کلي طرحې مرحله )قياسي مرحله( 

(30)%

1- 1/16 

2-  

3-  
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(1-2) 

 (Design Development Phase)د ډيزاين د پرمختګ مرحله 

(60)% 

1- 1/8in 

2-  

3-  

4-  

(2-3)

(5-10)%
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 (Procurement Phase) ماده کولو مرحلهاد 

(bid)(work 

pakages)

 (SIDE BAR)فرعي ستون  4.4

 Direct versus)مست يم په م اب  کې د غير مست يم )مصارف(
Indirect costs) 



(98) 
 

(58-60:15)

 METHOD OF)دابونو د باراورد طري اېد سها 5.4
ESTIMATING) 

(4.1)

 (2:14) 
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1.4(2:14)

د جداګانه )ځانګړي( ديوالوناو طري اه  لمړی طري ه

(Separate or individual wall method) 

(out– to 

– out) (in – to – in)

(Super Structure)

(out – to – out)

=

=
(long wall length out-to-out = centret center length+half breadth on one side + 

half breadth on the other side = center to center length+ on breadth). 

(in – to – in)

تفصي.ت 
 )جزيات(

ژوروالی  اندازه)مقدار(
 )عمق(

سور 
 )عرض( 

اوږدوالی 
 )طول(

مير ش
 )تعداد(

د کار 
نوع 

 )ډول(

پرلپسی 
 ګڼه
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(short wall length in-to-in =– on breadth). 

short wall length in-to-in

center to center length

on breadth

(PCC)

(offset)

(PCC)

مثال   1.4

1- 
2- 
3- 
4-  
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2.4(31:14)

 

 

 

 

 

 

 

 

3.4(32:14)

(3.4)

(out-to-out)(in-

to-in) 
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2.4(33:14) 

 

(4.4)

! 
 
 
 
 
 
 
 
 
 
 

 
4.4(34:14)
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(10)cm

(10)cm

(10)cm

(10)cm

(4.4)

 مثال2.4

1

2

3(1:6)

4(2,5)cm

5

5.4(35:14)
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(15)cm

يادونه 

 

3.4(36:14)

 3m     
 

L,c/c=(4+6+0.3+2)*0.3/2=10.6m 
L=6+2*0.3/2=6.3m  

1 
L=10.6+1.1=11.7m 25.74 1 1.1 11.7 2 

L=6.3-1.1=5.2m 17.16 1 1.1 5.2 3 

 42.9m =  
L,c/c=(4+6+0.3+2)*0.3/2=10.6m 

L=6+2*0.3/2=6.3m 

2 
L=10.6+1.1=11.7m 7.72 0.3 1.1 11.7 2 

L=6.3-1.1=5.2m 5.15 0.3 1.1 5.2 3 

 12.87m = 

 1:6 

3 

 

L=10.6+0.8=11.4m 3.65 0.2 0.8 11.4 2 

L=10.6+0.7=11.3m 1.58 0.1 0.7 11.3 2 

L=10.6+0.6=11.2m 1.34 0.1 0.6 11.2 2 

L=10.6+0.5=11.1m 1.11 0.1 0.5 11.1 2 

L=10.6+0.4=11m 7.04 0.8 0.4 11 2 

  

L=6.3-0.8=5.5m 2.64 0.2 0.8 5.5 3 

L=6.3-0.7=5.6m 1.18 0.1 0.7 5.6 3 
L=6.3-0.6=5.7m 1.03 0.1 0.6 5.7 3 
L=6.3-0.5=5.8m 0.87 0.1 0.5 5.8 3 

L=6.3-0.4=5.9m 5.66 0.8 0.4 5.9 3 

 26.1m = 
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cm(10) يادونه

(29-36:14) 
 دويمه طريقه

 (Center line Method)د محوري خط )مرکزي خط( طريقه 

(SuperStructure)

(junctions)

مثال 3.4

1

2

31:6

4(2,5)cm

5
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T. C. I = 3 x c. to. c. of long wall + 3 x c. to. c. of short wall 
= 2 x 10,60 + 3 x 6,30 = 40,10 cm 

5 4 (48:14) 

A

B

L = 40,10 − 2 x
1,1

2
= 39 m ⇒ Q = 39 x 1,1 x 1 = 42,9m3 

(46-49:14)

4.4(49:14)
 3m      

L=2*10.6+3*6.3-
2*1.1/2=39m 

 
L=2*10.6+3*6.3-

2*1.1/2=39m

342.9m 

 

312.87m

1 
 
0.3

1.1 
 
1.1 

39 
 
39 

1 
 
1 

 

1 
 
2 

 
 

 
L=40.1-2*0.8/2=39.3m 
L=40.1-2*0.7/2=39.4m 
L=40.1-2*0.6/2=39.5m 
L=40.1-2*0.5/2=39.6m 
L=40.1-2*0.4/2=39.7m

 
36.29m 
32.76m 
32.37m 
31.98m 
312.7m

 
0.2 
0.1 
0.1 
0.1 
0.8

 
0.8 
0.7 
0.6 
0.5 
0.4

 
39.3 
39.4 
39.5 
39.6 
39.7 

 
1 
1 
1 
1 
1 

 

3

= 3m26.1
239.7m=0.4/2*2-L=40.1 

 
2m14.92= 

215.8m 
 

20.96m 

0.4 
 
0.4

39.7 
 
1.2 

1 
 
2 4 

= 2m14.92

 
 

350.15m 
1.51 

4.2 
2.1 

0.3 
0.3 

 
39.8 

1 
2 5 
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3m45.75=4.4-50.15=

 د سړکونو لپاره د ځمکنيو کارونو براورد 6.4
(ROAD ESTIMATING EARTHWORK) 

 

Q = Sectional area x Length…………… …………… . . (1.4) 

(1.4)

Sectional area.

Length . 

7.4(328:14) 
 

8.4(328:14) 

sectional area = Area of central rectangular portion 
+area of two side triangular portions 

= Bd + 2 (
1

2
sdxd) = Bd + Sd2 

L=40.1-2*0.3/2=39.8m 
 
 
 
 
15cm 

1.8 
0.6 

0.14 
0.23

1.5 
1.5 

0.15 
0.15

0.3 
0.2 
0.3 
0.3

1.2 
1 
1 

1.5 
1.3 
 

4 
2 
2 
4 

= 2m4.4  

4.4
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S– 
Q = (Bd + Sd2)x L 

(d)

Main heigth =  
d1 + d2

2
 

9.4(328:14) 

 

 (Lead and Lift)د خاورو کيندل او پورته کول 

(30)m(1,5)m

(30)m(1,5)m

(30)m(1,5)m

(lead)

(lift)
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(RL)

(R.L)

(30)m

(40)m(50)m(100)m

(20)m

R.L

1cm=10m

1cm=30m

 
 

 د منځني م طعې مساحت طري ه  لمړی طري ه
(Mid – sectional area Method) 

)1d()2d()L(

(B)(S) 
Area of mid section = area of rectangular portion 

+ area of triangular portion 
 

Area of mid section

Area of rectangular portion

Area of triangular portion

Quantity of earthwork = (Bdm + Sdm2) x L

= Bdm +
1

2
Sdm2 +

1

2
Sdm2 = Bdm + Sdm2 
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10.4(329:14) 

5.4
(329:14)

 Area of Side Sloping)د جانبي ميلانونو د برخو مسااحت 
Suface) 

The main sloping breadth =  √(Sd2 + d2) =  √52 + 1 
Area of both side slopes = 2L x d √S2 + 1 

(6.4)

6.4(330:14)

2𝐿𝑑√(S2 + 1)L  
𝑑√(S2 + 1)  (d)

(5.4)

 دويمه طري ه

 Main sectional area)د م طعو د منځناي مسااحت طري اه 
Method) 

 

A1 = Bd1 + Sd1
2

A2 = Bd2 + Sd2
2 ⇒ Amean =

A1 + A2

2
 

)*L2(Bd+sdL
 

) 2Bd+sd( 
2sd Bd 

(d)
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Q =
A1 + A2

2
 x L =  Amean x L 

(7.4)

(7.4)(330:14)

)*L2(Bd+sd
L 

) 2Bd+sd( 
2sd 

Bd 

(d)

 

 دريمه طري ه:

 (Prismoidal Formula Method)د منشوري فارمولي طري ه 

          Q =
L

6
(A1 + A2 + 4 Am) 

)1A()2A()mA(

)1d()2d()md(

(B)(formation width)(S:1)

          A2 = Bd2 + Sd2
2 

dm =
d1 + d2

2
⇒ Am = Bdm + Sdm

2 = B(
d1 + d2

2
) + S (

d1 + d2

2
)

2

 

Q =
L

6
(A1 + A2 + 4Am) 

=
L

6
[(Bd1 + Sd1

2) + (Bd2 + Sd2
2) + 4 {B (

d1 + d2

2
) + S (

d1 + d2

2
)
2

}] 

=
L

6
[(Bd1 + Bd2 + 4

Bd1

2
+ 4

Bd2

2
) + Sd1

2 + Sd2
2 + 4S

d1
2 + d2

2 + 2d1d2

4
] 

=
L

6
[(3Bd1 + 3Bd2) + 2Sd1 + 2Sd2 + 2Sd1d2] 

=
3BL

6
(d1 + d2) +

2LS

6
(d1

2 + d2
2 + d1d2) 

=
BL

2
(d1 + d2) +

LS

3
(d1

2 + d2
2 + d1d2) 
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              = {B (
d1 + d2

2
) + S(

d1
2 + d2

2 + d1d2

3
)}  x L 

11.4(331:14)12.4(331:14)

 
13.4(331:14)

 

 Tabuler Form for)منشاوري فاارمولي لپااره  جادولي فاور  د
Prismoidal Formula) 

3458

(3)

(1)%

 
 

ه ياي او د يو مسلسله عرضي م طعو لپاااره د ذوذن ا

 منشوري فرمول

(Trapzoidal Formula and Prismoidal Formula methods for a series of 
cross sections) 

d 

B 

dm 

B 

d2 

B 
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0A1A2A3A)D()V(

V =
D

2
[A0 + 2A1 + 2A2 + 2A3 + ⋯2An−1 + An] 

= D {
A0 + An

2
+ A1 + A2 + A3 + An−1} 

V =
D

3
[A0 + 4A1 + 2A2 + 4A3 + 2A2 + ⋯2An−2+4An−1 + An] 

=
D

3
[A0 + An + 4(A1 + A3 + A5 + ⋯+ An−1) + 2(A2 + A4 + A6 + ⋯+ An−2)] 

=
𝐷

3
[First Area + last Area + 4∑odd areas + 2∑Even areas] 

m(200)مثال  4.4

(1)m(1,6)m(10)m

2:1
 په لمړی طريقه 

B = 10m 
S = 2 
L = 200m 

dm =
d1 + d2

2
=

1 + 1,6

2
= 1,3m 

Q = (Bd + Sd2)x L = (10 x 1,3 + 2 x 1,32)x 200 
= (13 + 3,38)x 200 = 16,38 x 200 = 3276m3 

A1 =       =  Bd1 + Sd1
2 = 10 x 1 + 2 x 12 = 12m2

A2 =       =  Bd2 + Sd2
2 = 10 x 1,6 + 2 x 1,62 

                                                                     = 21,12m2 

𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑐𝑟𝑜𝑠𝑠 − 𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑠 =  
A1 + A2

2
=

12 + 21,12

2
= 16,56m2 

Q =  Amx L = 16,56 x 200 = 3312m3 
 

 :
A1 = Bd1 + Sd1

2 = 10 x 1 + 2 x 12 = 12m2 
A2 = Bd2 + Sd2

2 = 10 x 1,6 + 2 x , 612 = 21,12m2 

Am = Bdm + Sdm
2 ⇒ Am =

d1 + d2

2
=

1 + 1,6

2
= 1,3m ⇒ Am 
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                                     = 10x1,3 + 2x1, 32 = 16,38m2 

Q =
200

6
(12 + 21,12 + 4 x 16,38) =

200

6
x 98,64 =

19728

6
= 3288m3 

(1)%(328-333 : 14) 

 (Abstract)لنډيز 

(95)%

 (Problems)پوښتنې 

1- (300)m

(1,2)m(1,6)m(10)m

(2:1) 

2-  

3-  

4-  

5-  
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 پنځم څپرکی

 بارول او وړل )انت الول(
(LOADING AND HAULING) 

 (INTRODUCTION)پيژندنه  1.5
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 د وسايلو د سفر د مودې )وخت( محاسبه 2.5

(ESTIMATING EQUIPMENT TRAVEL TIME) 

Cycle time = fix time + variable time………… … . (1.5)
 

(1.5)

Cycle time

Fix time

Variable tim

–

(3.5)(6.5)

 (Rolling Resistance)د رولينګ مقاومت 

1-  

2-  
total resistance = rolling resistance + grade resistance … . (2.5)

 
(2.5)

Total resistance

Rolling resistance

Grade resistance
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Pounds/tonkg/metric ton

lb/tonkg/ton

(penetration)

(40) lb/ton(20)kg/ton

(30)lb/ton(15)kg/ton

(2,5)cm(30)lb/ton(15)kg/ton

rolling resistance factor (
lb

ton
) = 40 + (30in. penetration). . (3.5A) 

Rolling resistance Factor (
kg

ton
) = 20 + (6x cm penetration). (3.5B) 

(1.5)

1.5(47:20)
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 (Grade Resistance)د درجې )ګريډ( م اومت 

(4.5A)

(1)%

(1)%

(1)%(20)lb/ton(10)kg/ton

Grade Resistance Factor (
lb

ton
) = 20x(grade)%…… . (4.5A)

4.5A 

Grade resistace factor

Grade

Grade Resistance Factor (
kg

ton
) = 10 x(grade)%…… . . (4.5B) 

lb Kg (5.5)(6.5)

Grade Resistance (lb) =
vehicle weight

(tons)
 x 

Grade resistance
Factor (lb/ton)

… (5.5A)

 
5.5A))

Vehicle weight

Grade resistance (Kg) =
vehicle weight 

(ton)
x 

Grade resistance
(kg/ton)

… (5.5B) 

Grade resistance (lb) =
vehicle weight

(lb)
 x Grade……………… . . (6.5A) 

Grade resistance (Kg) =
vehicle weight

(Kg)
 x Grade………………(6.5B)

 

 (Effective Grade)درجه  هموثر



(119) 
 

 (47-48:20)

Effective Grade (%) = Grade (%) +

rolling resistance

factor (lg/ton)

20
……… (7.5A) 

(7.5A)

Effective grade(%)

Effective Grade (%) = Grade (%) +

rolling resistance

factor (Kg/ton)

20
……… (7.5B) 

ton(91)ton(100) مثال1.5

(2)in = (5)cm

a(5)%

b(5)%
 حل 

rolloing resistance factor = 40 + (30x2) = 100
lb

ton
… . . (Eq3.5A) 

[= 20 + (6x5) = 50 (
kg

ton
)] 

Rolling resistance = 100 (
lb

ton
) x 100 (tons) = 10000 (lb) 

[= 50 (
kg

ton
) x (91)ton = 550 kg] 

a) Grade resistance = 100 (tons)x2000 (
lb

ton
) x 0,05… . (Eq 6.5A) 

= 10000 (lb) 

[= 91(ton)x1000 (
kg

ton
) x0,05 = 4550kg] (Eq 6.5B) 

Total resistance = 10000 lb + 10000 lb = 20000 lb …… . (Eq 5.5) 
[= 4550 kg + 4550 kg = 9100 kg] 

Effective grade = 5 +
100

20
= 10 %…………… ……………(Eq 4.7A) 

b) grade resistace = 100(tons)x2000 (
lb

tons
) x (−0,05). . (Eq6.5A) 
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= −10000 lb 
[= 91(ton)x1000(kg)x(−0,05) = −4550 kb](Eq6.5B) 

Total resistance =  −10000 lb + 10000 lb = 0 lb 
[= −4550 kg + 4550 kg = 0kg]…………… . (2.5) 

Effective resistance =  −5 +
100

20
= 0%………………… . (Eq7.5A) 

[= −5 +
50

10
= 0%]…………… ……… . (Eq7.5B)

ton = 80000 lb (36)  مثال2.5

(45,5) ton = (100000) lb(4)%

(50) kg/ton(100) lb/ton

(lb, kg) 
 حل 

Rolling resistance =  
100000 (lb)

20000 (
lb

ton
)
x 199 (

lb

ton
) = 5000 lb 

[= 45,5 (ton)x 50 (
kg

ton
) = 2275 kg] 

Grade resistance = 180000 x 004 = 7200 lb ……………… . (Eq4.6A) 

[= 81,5 x 1000 (
kg

ton
) x 0,04 = 3260 kg] … (Eq6.5B) 

total resistance = 5000 + 7200 = 12200 lb… ………………(Eq4.2) 
[= 2275 + 3260 = 5535 kg]

 
 (Effect of Altitute)ارسفاع( مؤثريت د لوړوالي )

(1000)ft(305)m(3)%

(8.5A)

Derating Factor (%) = 3 x [
Altitute (ft) − 3000

1000
]……… . . (8.5A) 

Derating Factor (%) = 3 x 
Altitute (m) − 915

102
……… .… . . (8.5B) 
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Altitude

(100)

(3.5)

 (Effect of Traction)د انقباض مؤثريت 

Rimpull(drawbar pull)

(drawbar pull)

(9.5)

Maximum
usable pull

=  
coefficient
of traction

 x 
weight on 
drivers

…………………… . (9.5)

(9.5)

Maximum usable pull

Coefficient of traction

Weight on drivers

(2.5)

0.90 

0.80 

0.60 

0.45 

0.35 

0.65 

0.45 

0.45 

0.90 

0.70 

0.50 

0.55 

2.5(49:20)
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kg, (44000) lb (20000) مثااال3.5

(1816)kg, (40000)lb(10000) ft(350)m

(22000 lb)(10000) kg

(8.5)
 حل 

Derating
factor

= 3 x [
10000 − 3000

1000
] = 21 %…… …… . . …… (Eq8.5A) 

[=  
3050 − 915

102
= 21%]………………………… .… . . (Eq8.5B)

 
Percent reated
power available

= 100 − 21 = 79% 
 

Maximum
Available Power

= 40000 x 0,79 = 31600 lb 
[= 18160 x 0,79 = 14346 kg] 

Coefficient of
traction

= 0,45 ( table 4.2) 
 

Maximum 
usable pull

= 0,45 x 44000 = 19800 lb …………… . . … . . (Eq 9.5) 
[= 0,45 x 20000 = 9000 kg]

 
(pull)(traction)

 

 او د ريټاډر منحني استعمال کړنود 

(Use of performance and Retarder Curves) 
(manual gear shift)

(1.5)

0.25 

0.40 

0.20 

0.10 

0.30 

0.50 

0.25 

0.15

۵  .....جدول ادامه 2
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پرفورمنس چارټ 

(rate)

(retarder chart)

(retarder chart)(vehicle retarder)

1.5(rimpull)

kglb

 

(1.5) مثااال4.5

(60000) lb (27240) kg

(60000) lb(27240) kg(drawbar pull)(4.1)

(1,0) 

mi/h(1,6) km/h(1,5)mi/h(2,4) km/h

(1,5)mi/h(2,4)km/h

1.5

(50:20) 
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(2.5)

2.5(Derating 

factor (expressed as a decimal))

(5.5)
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2.5(51:20)

(2.5) مثال 5.5

(150000) lb(68000) kg(10)%

(altitude derating factor)(25)%
 حل 

(150000)lb(68000)kg

(grade line)(10)%

(15000)lb(6800)kg

(150000)lb(6800)kg(0,75)(derating)(1)

(20000) lb(9080)kg

(20000)lb(9080)kg
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 (6)mi/h(10) km/h

(3.5)

(2.5)

(effective 

grade)

3.5(52:20)

 (Estimating Travel Time)د حرکت د وخت محاسبه کول 

(3.5)

 (50-51:20)
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(Colum)(3.5)

3.5(52:20)

(4.5)(5.5)

(vehicle retarder)

(1+derating factor)
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(631 D)(35,25x35)

4.5–(53:20)

5.5–(53:20)

 (DOZERS)بلدويرونه  3.5

 (Tractors and Dozers)تراکتورونه او بلدوزرونه
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1-  

2-  

(6-9) lb

(6.5)

(3) 
2lb/in

(25-35)lb(172-241) Kpa

 
 
 
 
 
 
 
 
 
 

 6.5(Crawler tractor dozer)(54:20)

(Compactor)

(direct drive)(Power shift)

(Hydrostatic transmission)

(Hydrostatic transmissions)



(130) 
 

(7.5)

(G.P.S)

7.5(55:20)

 (Dozer Blade)د بلدوزر پل 
(8.5)

(9.5)

 

(8.5)

)o25(

(cushion bladed)

(u)
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 (Estimating Dozer Production)د بلدوير د سوليد براورد 

8.5(55:20)

9.5(55:20)

1- 
 

2-  

3-  

4-  
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(10.5) 
 

LCY = 0,0139 x H(ft) x W (ft)x L (ft)………… ……… . . (10.5A) 
 

LCM = 0,375 x H(m) x W(m)x L(m)………… …………(10.5B) 

(10.5A)(10.5B)

LCY

LCM

(4.5)

 (52-55:20)

(4.5)
4.5(56:20)

(min) 

0.05 

0.10

0.15

5.5(56:20)

30m(100ft)
30m (100ft) 

30m(100ft)
30m(100ft) 

 
1.5mil/h (2.4km/h) 
2mil/h (3.2km/h) 
2mil/h (3.2km/h) 
2.5mil/h (4.0km/h) 

30m(100ft)

30m(100ft) 

Lcy (10) (LCM 7,65)مثال6.5

(61m) 200ft

(5)= mile/h(8) km/h

(50) mi/h
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 ح :

fixed time = 0,05 min ……………… . . (   4.5 )

Fixed time

Dozing speed = 2,5
m

h
(4,0

km

h
)………(    5.5 )

Dozing speed

Dozing time =
200

2,5x88
= 0,91 min 

[=
61

4 x 16,7
= 0,91 min] 

 

{
1

mile

h
= 88 

ft

min

1
km

h
= 16,7 

m

min

 

Dozing time

Return time =  
200

5 x 88
= 0,45 min 

[=
61

8 x16,7
= 0,45 min 

Return time
cycle time = 0,05 + 0,91 + 0,45 = 1,41 min 

Cycle time

production = 10 x
50

1,41
= 355

lCY

h
 

[= 7,67 x
50

1,41
= 271

lCY

h
]  

Production

 (LOADERS)لوډرونه  4.5

(bucket)

(bucket truck)

(10.5)(11.5)

( Loading hopers and haul units)

(Stock pillkng materials)

(back filling ditches)
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(25)mi/h

(inflation)

(arti culated)

 

(Low ground pressure)

(Augers)

(backhoes)(fork lift)

 

(12.5)

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

11.5(58:20) 

12.5(Backhoe Loader)(59:20) 

10.5(57:20)
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 (Tool Carrier)بار وړونکی    

(Augers)
 

 (Skid-steer loaders)متحرک رافعې لرونکي لوډرونه 

(13.5)

(14.5)

=(10000)lb(4536)kg(17-115) hp(13-36)kw= 

(600-6300)lb(272-2858) kg=

(skid steer loader)

(tool carrier)

.1  (ouger)  ,2 ..3 .4 ,

.5  ,(Cold Planners).6 ,(forks).7 , .8 ,

.9 ,.10 ,(stump 

grinders), .11 ,(tillers) .12 ,(trenchers),.13 هتزازی کمپک کوونکی  ا

 

 
 
 

13.5

(59:20) 
14.5(Compact Truck 

Loader)(60:20)
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 (Material Handleers)موادو رسونکی 

(material handleers)(veugh-terrain forklift)

(15.5)

(9000lb(408) kg

(40)ft(12)m=

(60)ft(18)m= 
 
 
 
 
 
 
 
 
 
 
 
 

15.5(60:20) 

 (Estimating loader production)د لوډر د سوليد براورد 

(15)ft

(6.5)

(16.5) 

(FWHA)(80)ft(25)m=

(80)ft(25)m=

  (57-60:20) 
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6.5(61:20)
Min

0.30 0.35

0.350.50

0.450.65

16.5+(61:20)

(3.1)

(3.2)

(LCM)مثال  7.5

)LCY()3m2,68yd(½  3

(200) ft(61)m=(60)%

(1,00)(50)min/h
 حل 

Bucket volume = 3,5 x 1 = 3,5 lCY ( 2,68 LCM)
 

Bucket volume

Basic cycle time =  0,50min  (   6.5 )
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Basic cycle time

travel time = 0,30min(   6.5  )

Travel time
cycle time = 0,50 + 0,30 = 0,80 min 

Production = 3,5 x
50

0,80
= 219

lCY

h
 

[= 2,68 x
50

80
= 168

lMC

h
]

 
 (Job management)ر مديريت اداره د کا

(Shot rocks)

(L-5)

(17.5)(Clamsell)

(Conventional loader)(conventional laoder)

 
 

 
 
 
 
 
 
 
 

17.5(Multisegment loader bucket)(62:20)
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 (SCRAPERS)سکريپرونه  5.5

 (Nominating and Acting)عمل او ګمارنه

(curved)(extended)

(Stinger arrengment)

(principle type)

Twin engine all wheel drive scrapers, three axle screpers, single engine 
overhung (two axle scrapers), pull scrapers, push-pull or twin hitch scrapers, 
ouger scraper & elevating scrapers. 

(18.5)

 
 

18.5(63:20) 

(All wheel drive scrapers)

(drive wheel)
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(drive wheel)

(Elevating Scrapers)(19.5)

(Elevator)

 

(Auger Scrapers) (Self loading)

 (votating ouger)

(Posthole ouger)

(bowl)

(Push – pull or twin hitch scrapers)(20.5)

all wheel drive

Pull scrapers(21.5)

scrapers pans

(high 

flotation tire)

(sandy)

(sandy- clay)

(pull scrapers)(tandem)

(22.5)
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 Estimating) د سکريپر د سوليد براورد )محاسبه(

Scraper production) 

7.5 
7.5(65:20)

 0.2 0.1

0.30.2

0.50.5

  

(19.5)
(Elevating Scraper)(63:20) (20.5)

(63:20)
 

 (21.5)(63:20) (22.5)(63:20) 
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7.5

0 ۵0.40.80.70.7
0 60.51.00.91.0
1 0 0.90.51.31.4

 0.3 0.3

0.70.8

1.00.9

 (62-66:20)

(8.5)(9.5)

ال مث 8.5

(4.5)(5.5)

 
Maximum heaped volume = 31 lCY (24 LCM) 

Maximum heaped volume
Maximum payload = 75000 lb (34,020 kg) 

Maximum payload

Material: sandy clay = 3200
lb

BCY
( 1898

kg

BCM
) 

2650
lb

LCY
(1571

kg

lCM
) volling resistance 100

lb

ton
(50

kg

ton
) 

job efficiency = 50
min

h
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Job efficiency.

Operating Condition

Operating condition

Singlo puahor

Haul rout

1 

2(40)%(2000)ft(610)m= 

3

4(40)%(2000)ft(610)m

5
 حل 

weight of heaped capacity = 31 x 2650 = 82150 lb 
[= 24 x 1571 = 3770 kg] 

 
Weight of heaped capacity

: ( 70005 bl )02043 gk  
 

load =
75000

3200
= 23,4

BCY

load
 

 

[=
34020

1898
= 17,9

BCM

load
] 

Haul =  −4,0 +
100

20
=  +1% 

[=  −4,0 +
50

10
=  +1 %] 

Haul

Return = 4 +
100

20
=  +9% 

[= 4,0 +
50

10
=  +9%] 

Return

Turn around =  0 +
100

20
= 5% 

[= 0 +
50

10
= 5%] 

Turn around
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4.52 = 1,02 min

5.53 = 1,60 min

5.55 = 0,45 min 

= 3,07 min

(7.5)
Load Spot = 0,3 min 

Load spot
Load = 0,6 min 
Maneuver and dump = 0,7 min 

Maneuver and dump
total = 1,6 min 
Total cycle time = 3,07 + 1,6min = 4,67 min 

Estimated production = 23,4 x
50

4,67
= 251

BCY

h
 

[= 17,9 x
50

4,67
= 192

BCM

h
] 

Estimated production. 

8.5  مثال9.5
 حل 

Payload = 23,4 BCY ( 17,9 BCM) (   8.5 )

 (8.5) 

=+1 % 

=+9,0% 

= +5% 

 (2.5) 

(52 km/h )= (32 mi/h) = 

(26 km/h) =(16 mi/h) = 

(45 km/h)= (28 mi/h) = 

 (3.5) 
haul = 0,86 x 0,86 = 0,74 
Return = 0,86 
Turn around = 0,68 

 haul = 32 x 0,74 = 24
mi

h
( 38

km

h
) 
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Return = 16 x 0,86 = 13
mi

h
(22

km

h
) 

 

Turn around = 28 x 0,68 = 19
mi

h
( 31

km

h
) 

 

haul =
2000

24 x 88
= 0,95 min 

 

[=
610

38 x 16,7
= 0,95 min] 

 

Return =
2000

13 x 88
= 1,75 min 

 

[=
610

21 x 16,7
= 1,74 min] 

 

Turn around =
600

19 x 88
= 0,36 min 

 

[=
183

31 x 16,7
= 0,36 min] 

total = 3,06 min 
fixted time = 1,6min (   8.5 )

total cycle time = 4,66 min 

Estimated production = 23,4 x
50

4,66
= 251

BCy

h
 

 

[= 17,9 x
50

4,66
= 192

BCM

h
] 

 
(4

km

h
) = (2,5

mil

h
)    (5.5)  (4.5) :

(2,5 mil/h)(4 km/h)=

 (Push Loading)ټيله کوونکي بارونه 
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(23.5)

(Back trucks)

(3.5)

 
 

 
 

23.5(67:20)
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 (Optimum Load Time)د بارونې مطلوب وخت 

(Cater pillar)

(24.5)

(25.5)

(A)

(A)

(B)(C)(B)

(A-C)

(B-C)(A-B)

(A-B)

 
 د اړين شمير محاسبه کولد ټيله کونکي 

(Calculating the number of pushers required) 

(11.5)

(Fleet)(12.5)

(11.5)

(12.5)

(12.5)

 مثال8.5

number of scrapers served =  
scraper cycle time

push cycle time
…………… . . (11.5)

(11.5)
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Number of scraper time

Scraper cycle time

Push cycle time

number of pushers required =
number of scraper

number of served by on pusher
(12.5)

(12.5)

number of scraper

number of served by on pusher

(13.5)

 (68:20)

production =  

Number of 
pushers

required
 x 

number of
scrapers

 x 
production
per scraper

……… . (13.5) 

(13.5)

Required 

Production per scraper  
8.5(68:20)

1.5 1.4

1.00.9

 
 

24.5(68:20) 
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min(6,5) مثال10.5

(9)

(back 

truck) 
 

 حل 

(11.5) 

back truck =
6,5

1,5
= 4,3 

chain =
6,5

1,0
= 6,5

 

25.5 (68:20) 

(12.5)

Back − truck =
9

4,3
= 2,1 = 3 

chain =
9

6,5
= 1,4 = 2 

(10.5) مثال11.5

226bcy/h173 BCM/h

  حل

(1,4)

production =
1

1,4
 x9 x 226 = 1453

BCY

h
…… …… . ( Eq 13.5) 

[=
1

1,4
 x 9 x 173 = 1112

BCY

h
……………(Eq 13.5)] 
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 (Push Pull Loading)بارونه  د ټيله کولو او کشولو

(20.5)

1-  

2- 
 

3- 

 

4- 
 

 (Job Management)د وظيفې مديريت 

(26.5)
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1

2

3

4

5

 
 
 
 

 

26.5(69:20)

6

7

8

9– 
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 TRUCKS AND)لار  ګانې او واګونونه )ويګناې( 6.5
WAGONS) 

 (Operation and Employment )عمليات او اجرائت       

27.5(41)
(Volvo)(70:20) 
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(28.5)

(windrowing)

(70)ton(Bottom Dumper)

(29.5)

28.5
(71:20) 

29.5(Bottom 
Dumper wagon)(71:20)
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 د اړسيا وړ انت ال کونکو د اندايې پيدا کول
(Determining the number of Haul needed) 

(5.5)

(9.5) (70-71:20)

(14.5)(15.5)

 load time =  
Haul Unit capacity

Loader production at 100% efficiency
………… . . (14.5) 

(14.5)

Load time

Haul unit capacity

Loader production at 100% efficiency 100%. 

Load time =  
Number of

bucket loads
x 

Excavator 
cycle time

………………………… . . (15.5) 

(15.5)

Load time

Number of bucket load

Excavator cycle time  
 

(14.5)

(100)%(100)%

(100)%

(100)%

(16.5)
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Number of haulers
required (N) =  

Haul unit cycle time

load time
… ………… . . (16.5) 

 
(16.5)

 

(outpat)

(100)%

 

(17.5)

(N)

9.5(72:20)

1.1 0.5

1.61.1

2.02.5

Expected Production Number units
less than N

=  

Actual number
of units

N
=  

Excavator
Production

…… …… . . (17.5) 

(17.5)

Expeted production

Number units less then N

Actual number of units

Excavator production 

 (Job Management)د وظيفې مديريت )اداره( 

(10-20)%
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(3-5)

(Dragline)

(5-10)

1

2

3

4

5

6

(fail)

7

(over haul)(72- 73 : 20) 

 (Abstract)لنډيز 
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 (Problems)پوښتنې 
1(Data)

(5)

2(36000) lb= (16330) kg
kg (25030) (64000) lb =

120 lb/ton= (60) kg/f

3(4.4)(4.5)

(4000)ft= (1220)m(5)%
(120) lb(60)kg/ton

  
4(powe-shift crawler tractor)(95)ft(29)m

(3)mi/h= (4,8)km/h(5)mi/h= (8,1)km/h (8) mi/h= 
(12,9)km/h(7,65) LCM= (10) LCY

(0,83) 
5

(3,0) min

 

 

6=)yd4)(3m3,06(

=) cuyd3000)(3m 2294(
(91,5)m (300)ft

 (120) lb/ton(60) kg/ton

(50) mih/h  

BCY BCM
0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4

11.4 
18.7 
22.7 
24.8 
26.1 
26.8 
27.2

8.37 
14.3 
17.4 
19.2 
20.0 
20.5 
20.8
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 شپږ  څپرکی

 ټرکونه او د باربري وساي 

(TRUCKS AND HAULING EQUIPMENTS)
 

 (INTRODUCTION)پيژندنه 1.6

(60)%

 (TRUCKS)ټرکونه  2.6

(Highway)

1-  

2-  

3-  
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4-  

(1.6)

(Offhighway)(2.6)

 (12:22) 

 

 

1.6
(313:22) 

2.6
(313:22) 
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I–

1-  

2-  

3-  

II–

1-  

III–

1- (Gasoline) 

2- (Diesel) 

3- (Bio Diesel) 

4- (Butane) 

5- (Propane) 

IV–

1- (wheel) 

2-  

3-  

V–

1- (Direct Drive) 

VI–

1-  

VII

1-  

2-  

3-  

4-  

VIII–

1-  

2-  
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 سخت چوکاټ لرونکي جګيدونکي ډمټرکونه 3.6

(RIGID- FRAM REAR DUMP TRUCKS) 

(3.6)

(2.6)

(30 – 200) Cubic yard

(12 – 15) Cy

3.6(314:22)

 جلا کيدونکي جګيدونکي ډمټرکونه 4.6

(ARTICULATED REAR – DUMP TRUCK) 

ADT(4.6)

(Rigid Fram Truck)
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Articulated trucks(35)%

(20)%ADT

(30) Cubic Yard(35)mph

(300)cy (34-45)mph

ADT(4x4)(6x6)

(15)sec(72)(Dump)

(Ejector)

1-  

2-  

3- (Ample man over)

 

4.6(315:22) 

ټراکټورنااه د لاناادې خااوا چپااه کياادونکي  5.6

 ټريلر سره

(TRACTORS WITH BOTTOM – DUMP TRAILERS) 
(5.6)
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(belt loader) (314-316:22) 

 

1-  

2-  

3- (5)% 

4-  
 

 د ټرکونو ظرفيت او د کشولو واحدونه 6.6
(CAPACITIES OF TRUCKS AND HND HAULING EQUIPMENTS) 

1- (Grave metric) 

2- (Struck volume)

(7.6) 

3- (Heaped volume)

2:1(7.6) 

7.6(318:22)

(1.6)

5.6
(316:22) 

6.6
(317:22) 
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1.6(318:22)

(35)% 

 د ټرک په کچه )سايز( د بار وړنې اغيزه 7.6

(TRUCK SIZE AFFECTS PRODUCTIVITY) 

1-  

2-  

3-  

4-  
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(2.6)

2.6(320:22)

1. 
 

2. 
 

3. 
 

4.  
5.  
6. 

1.  
2.  
3. 

 
4. 

 
5. 

 
6. 

1.  
2. 

 
3.  
4.  
5.  
6. 

1.  
2. 

 
3. 

 
4. 

 

5.  
6. 

 د ټرکونو د سوليد ظرفيت معلومول 8.6

(CALCULATING TRUCK PRODUCTIVITY) 

(Hydrolic – hoes)
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(5)

 (Number of Bucket Loads)د بارونکو بيلچو شمير 

Balanced number of
bucket loads

=  
Truck Capacity (LCY)

Bucket Capacity (LCY)
……………… . . (1.6)

(1.6)

alanced number of bucket loads

Truck capacity

Bucket Capacity 
 (Load time Truck load Volume)ټرک د باريدنې وخت او حجم د 

 

load time =  
number of 
bucket load

 x 
Bucket cycle

time
……………… . (2.6) 

(2.6)

Load tim

Number of bucket load

Bucket cycle time 

Truckload (Volumetric) =  
number of
bucket load

x Bucket volume…… . . (3.6) 

(3.6)

Truck load (volumetric)
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Truck load (volumetric) = Truck volumetric capactiy……… (4.6) 
 

(Grave Metric check)

Truck load
(gravemetic)

=
Volumetric 
load (LCY)

x 

unit weigth

(loose vol
lb

lcy
)
…………………(5.6) 

(5.6)

Truck load  

Volumetric load

Unit weight
Truck load (gravimetric) < 𝑅𝑎𝑡𝑒𝑑 𝑔𝑟𝑎𝑣𝑖𝑚𝑒𝑡𝑟𝑖𝑐 𝑝𝑎𝑦𝑙𝑜𝑎𝑑 ……(6.6) 

(6.6)

Rated gravimetric payload. 
 (Haul time)د تګ وخت 

 

Haul time (min) =  
Haul distance (ft)

88
fpm

mph
x haul speed (mph)

……………… . . (7.6) 

(7.6)

Haul time

Haul distance

Haul speed 

+(rolling)

(8.6)

 (Return time)د بيرته راتګ وخت 

 

Return time (min) =  
Return distance (ft)

88
fpm

mph
 x haul speed (mph)

……………… . (8.6) 

(8.6)

Return time

Return distance 
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8.622(322:22) 

 (Dump Time)د خالي کولو وخت 

(2)min

(rear dump)

(0,7)min(1,5)min

(bottom dump)(0,3)min

ton(60)%(8.6)(22):مثال1.6

 

1- (Stuck)14,7 –  

2- 2:1, 18,3 cy 

3- 36,860 lb –  
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4- 44,000 lb 

5- 80, 860 lb 

(9)% = (6% + 3%)

(8.6)

1-  

2-  

3- (gear)

 

4-  

 

 (Truck cycyle time )خت و د ټرک د دوران

1- (load time) 

2- (haul time) 

3- (dump time) 

4- (return time) 

truck cycle time = load time + haul time + dump time + return time……(9.6)
 

 (Number of trucks required)د اړتيا وړ ټرکونو شمير 

Balance number of trucks =  
truck cycle time (min)

excavator cycle time (min)
… . . (10.6)

 
 (Production)توليد 
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production (
LCy

hr
) =

truck load
(LCY)

 x 
number of x

trucks
 x 

60 min

truck cycle time(min)
. . (11.6)

 

Production (LCY) =  
truck load

(LCY)
x 

60 min

excavator cycle time(min)
… . (12.6)

 
 (The Balance Point)د تعادل نقطه 

(100)%

 (Efficiency)مؤثريت 

(60)min(11.6)(12.6)

(8000)ft

 (318-325:22)

actual production =  
ideal

production
x 

working time (
mih

h
)

6min
……… . (13.6) 

 
(13.6)

Actual production

Ideal production

Working time 
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CY(107)cy/hr(2,5)مثال  2.6

(1-2)min(11)cy

(30) mins++

(95)%(50)

(4)

Balance number of
bucket loads

=  
11 cy

2,5 cy
= 4,4 𝐵𝑢𝑐𝑘𝑒𝑡 

 
Balance number of bucket load 

truck cycle time = load + haul + dump + return 
= (1,2min x 4 buckets) + 30min = 34,8min 

Truck payload = 2,5 cy x 4 buckets x fill factor 0,95 = 9.5 cy 
 

 

Truck payload

Fill factor 

truck production =  
9.5 cy/cycle

34,8 min/cycle
 x

50min

hour
= 13,65 cy/hr 

 

balanced number of trucks =
34,8min

4,8min
= 7,25 ≈ 7 trucks  

 
(13,7) cy/hr

(107) cy/hr

 

6 trucks ∶ 13,7
cy

hr
x 6 trucks = 82,2

cy

hr
 

 

7 trucks: 13,7
cy

hr
x 7 trucks = 95,9 cy/hr 

 

8 trucks: 13,7
cy

hr
x 8 trucks = 109.6

cy

hr
 

 

9 trucks: 13,7
cy

hr
x 9 trucks = 123,3

cy

hr
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(2.6)(50)

9.6(326:22) 

 (Cost)قيمت 

مثااال  3.6

1(Operator)90 $/hr

2(55 $/hr)

$/cy(7)(I)

5 trucks = 90
$

hr
+ (55

$

hr
) (5trucks) = 365

$

hr
÷ 68,5

cy

hr
= 5,33

$

cy
 

6 trucks = 90
$

hr
+ (55

$

hr
) (6trucks) = 420

$

hr
÷ 82,2

cy

hr
= 5,11

$

cy
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7 trucks = 90
$

hr
+ (55

$

hr
) (7trucks) = 475

$

hr
÷ 95,9

cy

hr
= 4,95

$

cy
 

8 trucks = 90
$

hr
+ (55

$

hr
) (8trucks) = 530

$

hr
÷ 107

cy

hr
= 4,96

$

cy
 

9 trucks = 90
$

hr
+ (55

$

hr
) (9trucks) = 585

$

hr
÷ 107

cy

hr
= 5,47

$

cy
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

10.6(327:22)

(365 $/hr)

(5,33 $/hr)

(7,25)

(8)(7)

 4,95 $/hr) 

 (PRODUCTION ISSUES)د سوليد مسئله  9.6

1-  

2-  

3-  

4-  
 



(174) 
 

 Position of the truck)د ټرک د ډکولو لپاره مناسب موقعيت 
for loading) 

(V)

 (Reach of the Excavator)د اکسکواسور رسيدنه 

)o45( 

 Bucket Dump)د خالي کولو په موقع د بيلچې جګوالی 
Height) 

 (Width of the Bucket)د بيلچې لوړ والی 

(1:1,4)(1:1,5)

 

 (TIRES)ټايرونه 10.6
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(5000)lb(50)psi

(100)sq-in

(40)psi(125)sq-in

(Ton-Miles-per hour)

(TMPH)(TMPH)

(TMPH)

TMPH Job rate = average tire load x 
average speed during

a days operation
… . (14.6)

 
(14.6)

Average tire load

Average during a days operatoion
Average tire load (tons) = Empty tire load(ton) + load tire load(tons)… (15.6) 

(15.6)

Empty tire load

Load tire load

Average speed(mph) =
round trip distacne(miles)x number of trips

total hours worked
……(16.6) 
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(16.6)

Average speed

Round trip distance

Number of trips

Total hours worked

(TMPH)

(TMPH)

 (327-330:22)

lb(70000)مثال  4.6

(150000)lb(50)%(50)%

(33)%(67)%

(8)hr

(5,5)mile

(14)(TMPH)

         = 70000lb x 50% = 3500lb 

         = 150000lb x 33%

                                                                                       = 50,000lb 

        =
35000

2
= 17500 lb 

        =
50000

2
= 25000 lb 

    =
17500 lb + 25000 lb

2
= 21250 lb 

         = 70000x50% = 35000 lb 

         = 150000x67% = 100000 lb 

        =
35000

4
= 8750 lb 

        =
100000

4
= 25000 lb 

    =  
8750 lb + 25000 lb

2
= 16875 lb 

average speed =  
2x5.5 mil x 14 trip

8 hr
= 1925mph 

Job TMPH value = 10,6 ton x 1925mph = 204 
(TMPH)

(204)
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 د ټرک د سرسه رسونې کار محاسبې 11.6
(TRUCK PERFORMANCE CALCULATIONS) 

cy(3):مثال5.6

(22)

(8.6) 

 

1- (stuck)(14,7) –  

2- –2:1 18,3 cy 

3- –36,860 lb 

4- –44,000 lb 

5- –80,860 lb 

(11.6)(truck)(3)cy

(3)mile

(1)%

(2)

(20)sec

(2,150)lb/cy

(50)min.hr

–

(110)%(3x1,1)(3,3)lcy

(18,3)lcy(100)% 
 
 
 
 
 
 
 
 
 

11.6(331:22)

balanced number of
bucket loads

=
18,3 lcy

3,3 lcy
= 5,5 
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(5)

(6)

–(5)(6)

load time (5 buckets) = 5 x 
20 sec

60 sec/min 
= 1,7 min 

load volume (5 bucket) = 5 x 3,3
lcy

bucket. load
= 16,5 lcy 

 

check load weight = 16,5 lcy x 2,150
lb

lcy
= 34,475 lb 

Check load weight

 
35,475 lb < 44,00 𝑙𝑏

load time (6 buckets) = 6 x
20sec

60sec/min
= 2,0 min 

load volume ( 6 buckets) = 6 x 3,3
lcy

bucket. load
= 19,8 lcy 

(18,3)lcy

check load weight = 18,3 lcy x 2,150
lb

lcy
= 39,345 lb 

39,345 < 44,000 𝑙𝑏 
–

(6.1)(100-

140) lb/ton(120) lb/ton(60)%

(1)%(5)%
[6 % + (−1%)] = 5% 

3.6(5)(6)(332:22)

36.860lb 
35.475b 

36.806lb 
39.345lb

 72.335lb 
16mph 

76.205lb 
13mph 

(4)% 

(22)mph 
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(5)

haul time (5 buckets) =  
3 mile x 5,280 ft/mile

88
fpm

mph
x 16 mph

= 11,3 min 

(6)

haul time (6 buckets) =  
3 mile x 5,280 ft/mile

88
fpm

mph
x 13 mph

= 13,9 min 

–

1- –(120) lb/ton or (6)% 

2- –(1)% 

3- (70)% [ 6% +(1%) ] -  

4- –(36,860) lb 

5- )8.6(– gear th4mph in )22( 

return time =  
3 mile x 5,280 ft/mile

88
fpm

mph
x 22 mph

= 8,2 min 

–(Dump time) 

–
4.6(333:22)

20 
13.9 
20 
8.2 

1.7 
11.3 
20 
8.2 

26.1 
 

23.2 
 

 
 

5.6(333:22)

 
(Production)

26.1min 
2.0min 

13.1 

23.2min 
1.7min 

13.7 
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(5)(13)(14)

(13)(hoe)

(50)min hr

(13)(5)

16 x 5 lcy x 13 trucks x
60min

23,2min
 x

50min

60min
= 462

lcy

hr
 

(14)

(14)(5)

16,5 lcy x =
60 min

1,7 min
x

50 min

60min hr
= 485

lcy

hr
 

(6)(13)(14)

(13)(6) 

18,3 lcy x 13 trucks x 
60min

26,1min
 x

50min

60min hr
= 456

lcy

hr
(14)

(14)(6)

18,3 lcy x
60min

2,0 min
 x

50min

60min hr
= 457

lcy

hr
 

(5)

(14)(485 lcy/hr)

(14)(6)(457 lcy/hr)

(6)(6)

(0,33)min
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(1,8cy) (18,3-16,5 cy)

(3,3)cy

–

$/cy

95 $/hr

(60)$/hr

=(95$/hr)

=(60$/hr)

$/cy(±2)

(13)(14)

(13), (5) = 95
$

hr
+ (60

$

hr
) (13 trucks) = 875

$

hr
 

875
$

hr

485
cy

hr

= 1,93 $hr 

6.6(334:22) 

26.1min 
0.2min 

13.1 

32.2min 
1.7min 

13.7 

11386 lcy/h 
1.96 $/cy 

391 lcy/h 
1.93 $/cy 

12421 lcy/h 
1.94 $/cy 

427 lcy/h 
1.91 $/cy 

13456 lcy/h 
1.92 $/cy 

462 lcy/h 
1.89 $/cy 

14457 lcy/h 
2.05 $/cy 

485 lcy/h 
1.93 $/cy 

15457 lcy/h 
2.18 $/cy 

485 lcy/h 
2.05 $/cy 

(12.6)(5)(6)
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12.6(5)(6)
(335:22)

(13)

 

د اړتيا واحدونو کې توليد )حجام ياا وزن(  –لسمه مرحله 

(13)

(5)(13)(tonnage)

adjusted production = 462
lcy

hr
x 

2150
lb

lcy

2,000
lb

ton

= 497
ton

hr
 

 (Real-time Monitoring)ت د حقيقي )اصلي( وخت نظار
(GPS)Globle Positing 

System
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(GPS)

(GPS)

(Lock)

(GPS)

(Seup)

(GPS)

 

 (TRUCK SAFETY)( د ټرک ساسنه )مصؤنيت 12.6
(2000)

(8)ft

(2001)
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 (330 – 336:22) 

 (Abstract)لنډيز 

 (Problems)پوښتنې 

1-  

2-  

3- 
 

4-  

5- 
 

6- 
 

7- (65000)lb
(1450000)lb(50)%(50)%

(32)%(68)%
(8)hr

(6,5)mile(15)
(TMPH) 

8- 
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 اوو  څپرکی

 پای سه رسونکي وساي 

(Finishing Equipments) 
 

 (INTRODUCTION)پيژندنه  1.7

(Finishing Grade)

 (Grader)ګريډر  2.7
(1.7)

(2.7)

 
1.7                                             

(342:21)
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2.7(342:22) 

(3.7)

(3-4)ft(3:1)

(3)ft

 (341-342:22) 
 
 
 

3.7(343:22)
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 (Grader Moldboard )د ګريډر ماشين د څنګ پ  

(4.7)

 

 

 (Moldboard Angle)د پل زاويه 

(5.7)

 

 ۵.7 (344:22) 

 

4.7(344:22)  
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 (Moldboard Pitch)د پ  عمومي کيناستنه 

(6.7)

 
 
 
 
 
 
 
 
 
 
 
 
 
 

6 7 
(345:22)

 (Scarifier)سيغ و ونکې آله 

(Scariper)

(12)in

 (344-345:22)
 
 
 
 
 
 
 
 

7.7(345:22)
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 (Ripper)ريپر 
(8.7)

 

8.7(346:22)

(12-18)in

 GRADER)د ګريااډر ماشااين کارونااه )وظااايف( 3.7
OPERATIONS) 

 (Planing Sufaces)سطحي طرح ريزي 

 (Ditch cuts)خندق کيندنه 

(3-4)in
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 Moving)رکت کونکي دستې )طب اه يعناې بساترې( د ح
windrows) 

(9.7)

 
 
 

9.7(347:22)

 Haul-road)ساااسنه ښااه برخااې د ساارک د لاناادينې 
maintenance) 



(191) 
 

 (Smoothing pitted surfaces)لرونکې سطحې  سور 

 Correcting)د کنداو کپار )کپارک( ساړکونو اصالاح کاول 
Corrugated roads) 

 (Spreading)فرش کول 

 (Proper workind speeds)د سرعتونو ځانګړې کړنې 

(1.7)

 (347-348:22) 
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1.7(349:22)

2,3 

3,4 

4,6 

1 

1,2 

2,3 

 (Turns)ساويدنه 
(1000)ft

 (number of passes)د پاسونو سعداد 

 (Tire Inflation)ييات  وا لرونکي ټايرونه 

 

 (TIME ESTIMATE)د وخت محاسبه  4.7

Total time =  
P x D

S x E
………………………………………(1.7)

(1.7)

S–

E–

P–

D–

Total time–
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 (Factors in Formula)رمول کې فکټورونه وپه ف

سرعت

(60)%

1.7

mil(5) مثال1.7

(0,60)

(2,3)mph

(3,7)mph(9,7)m/h

 Total time =  
2 x 5 miles

2,3 mph x 0,60
+

2 x 5 miles

3,7 mph x 0,60
+

3 x 5 miles

9,7 mph x 0,60
 

= 7,3 hr + 45 hr + 2,6 hr = 14,4 hr 
1.7(ft)

ft(1500)  مثال2.7

(0,60)(3,7)mph

(5,9)mph

total time =  
2 x 1500 ft

88
fpm

mph
 x 3,7 mph x 0,60

+
3 x 1500 ft

88
fpm

mph
 x 5,9 mph x 0,60

 

 

= 15,4min+ 14,5min = 29,9 min 

 FINE GRADING)ښااه  وارولااو لاسااته راوړنااهد 5.7
PRODUCTION) 
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(Square yard hor)(2.7)

Production (
sy

hr
) =  

5280 x S x W x E

9
……………………… . . (2.7)

 
(2.7) 

S–sy/hr

W–ft

E–

mp/hr(9)ft (3,5) مثال3.7

(0,6) 

production (
sy

hr
) =  

5280 x 3,5 x 9 x 0,6

9
= 11,088

sy

hr
 

 

1/8(10mm/m) 10ft

 

 GRADER GPS)په واساطه کنټرولاونکي ګرياډر(GPS)د6.7
CONTROL) 

GPS

GPS

GPS

GPS

1- GPS 

2- GPS 

(GPS)

(GPS)

(GPS)
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(10.7)

(GPS)(GPS)

 

10.7(GPS)(352:22) 
 

 (GRADER SAFETY)د ګريډر امني سخنيک7.7

(NIOSH)

 

 (Sight Lines)د ديد خطونه 

(32)

(GPS)
 

(GPS)
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 (Adjoining Activities)يو ځايي ) مزمان( فعاليتونه

(1961)

(82)(110)

 

 (Safety Rules)بې خطره قواعد

1- 
(OSHA)(29 CFR 1926.45)

(29 CFR 

1910.45(d)(10)) 

2- 
(6)ft

 

3- 
 

4- 
(349 – 353: 22) 

5-  
 (Abstract)لنډيز 

GPS
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 (Problems)پوښتنې 

1-  

2- 
 

3- 
 

4-  

5-  

6-  

7- 
 

8- (1600)ft

(0,65)(3,7)mph

(5,9)mph 

9- (4,5)mph(9,6)ft
(0,7) 

10(5)mph(8,2)ft
(0,6)
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 اسم څپرکی

 سپک کاري کول او ختمول
(COMPACTION AND FININSHING)

 (INTRODUCTION)پيژندنه  1.8

(10)

(HZ)

(80)
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 (COMPACTION)سپک کاري کول  2.8
 (Optimum Moisture Content)د رطوبت نهايي اندازه 

(Protor)

(ASTM)

(AASHTO)(ASTM D698, 

AASHTOT-99) (ASTM D1557, AASHTO T-180)

(1.8)

(modified)

(modified)

(1.8)

 

(1.8)(Modified Test)

(standard)

 

(1.8)

 

(1.8)

(20)%

(modified)(15)%
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(1.8)

(2.8)

5

7

8-1(76:20.) 
(standard) (Modified) 

In 
Mm 

 
4 

102 

 
4 

102

in 
mm 

 
5 cut to 4.59 
127 cu to 117

 
5 cut to 4.5 

127 cu to 117

35

2525

lb 
kg 

 
5.5 
2.5

 
10 
4.5

 
in 

mm

 
2 

51

 
2 
5

in 
mm

 
12 

305

 
18 

457

cu ft 
l 

 
1/30 
0.94

 
1/30 
0.94

ft-lb/cu ft 
3kg/m 

 
12.400 

592

 
56.200 
2693

(1.8)

(100) lb/cuft(1,6) 
3kg/cm

(1.8)

(13)(24)%

lb/cuft)105(3g/cm) 1,68()%20(



(201) 
 

(2.8)

 (75-76:20)
 
 
 

 
 
 
 

 
 
 

1.8(76:20)

 
 
 
 
 
 
 

2.8Modified proctordrohrveye(77:20)

 (Compaction Specification)ځانګړسياوې  د سپک کار 
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(Modified Protor)

(1.8)(100)%

 lb/cuft) 105(3g/cm) 1,68(

(90)%(100)%Modified protor

(95)%

(90)%modified 

protor

(95-100)%modified protor

 (Measuring field density)د ساحې د کثافت اندايه ګذاري 

(Modified)

(traditional)

(container)

(silt)
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 او روشونهسجهيزات )وساي (   د سپک کار 3.8
(COMPACTION EQUIPMENTS AND PROCEDURES) 

 Types of compaction)د سجهيزاسو ډولوناه  د سپک کار 
Equipments) 

Smoth steel drum rollers, vibratory compactors, grid or mesh rollers, tamping 
foo rollers, tamers of rammers, semented pad rollers, pneumatic rollers  

(rollers)(3.8)

Tamping Foot Roller

Sheeps foot 

 (Tamping Foot Rollers)

(Sheeps foot Roller)
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(Tamping Foot Roller)

(Tamping Foot Roller)(10)mi/h(16 Km/h)

(Grid or mesh Rollers)

(Vibratory Compactors)

(Plat compactor)(smooth durm rollers)

(Tamping foot rollers)

(Vibratory Plate Compacting)(Vibratory Roller)

(Vibrator Plate Compactors)

(towed self-propelled)

(Large self-

propelled smooth drum vibratory roller)

(vibratory compactors)

(Amplitude)

(stell wheel or smooth durm roller)

(Towed Roller)(Self Propelled)
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(Self Propelled)–

 

  Rubber tiredPneumatic Roller

(200)ton

 

Sigmented pad roller

(pad)

 (78-79:20)

 
 
 
 
 
 

3.8(79:20)
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 په محدود شويو )راګير شويو( ساحو کې سپک کاري

 Areas Compaction in confined)) 

(4.8)

(tamper)(Rommer)(6.8)

(7.8) 
 Selction of compaction)د سپک کار  د سجهيزاسو انتخاب

equipments) 

(10.8)

4.8

(80:20) 

5.8
(80:20) 

6.8
(81:20 

7.8

(81:20) 
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 (Compaction Operations)عمليات  د سپک کار 

(2.8)

(modified)

(11.8)

(5-8)in(15-20)cm

(12)in(30)cm

(20)cm(8)in(98)in(122)cm

(15)(13,6)ton

(7)ft(2,1)m

9.8
(82:20)

 

8.8
(82:20)
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2.8(83:20)

10.8(83:20)

(50)(1.8)

(10)

(30)lb/sq(207) Kpa

(300)lb/sq(2070)Kpa

 (81-83:20)
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(1)in

(2,5)cm

(24-48)in(61-

122)cm(18-30)in(46-76)cm

(90)%(5-6)

(3)ft(91)cm

(2)ft(61)cm 

11.8
(84:20) 

12.8
(84:20) 
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 Estimating Compactor)د سپک کونکي د سوليد اټک  کول 
Production) 

(1.8)

(Trail)

(3.8)

Production (
CCY

h
) =  

16 x W x S x L x E

P
……… ……… .

Production (
CCM

h
) =  

10 x W x S x L x E

P
…… …………

}…………(1.8) 

(1.8)

P–

w

S–

L–

E–

Production–

(450-500)lb/ton (225-

250)kb/ton

 
 
 

3.8

(85:20)
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 (Job Management)د دندو اداره کول 

(boom)

(Backfill)

(Haulling) 

 GROUND)د ځمکاې اصالاح )سغيار او سبادي ( 4.8
MODIFICATION) 

(4.8)
4.8(86:20)

 (Mechanical Methods)ميخانيکي طري ه 

(9-36)ton(10-40)tons(15-3)m(5-10)ft

(9m)(30)ft
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(Vibrfotation)(vibro compaction)

(Vibratory probe)

(Probe)(vibrator)

 (Hydraulic Methods)هايدروليکي طريقې 

(2.8)

(wicks)

 (Reinforcement Methods)طري ه  س ويت ورکونکې

(Miniples)

(wibro replacement)

 (Physiochemical methods)فزيکي طري ه 

(lime)(5.8)

(0,5-1,5)%
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5.8(86:20) 

3-4 
4-5 
4-6 
6-8 

 ساعتونه 24

2-4 
5-10 
3-8

 ورځی 7

2-3 
3-8 
3-6

 ساعتونه 4

5-7 
6-10

 ورځی 1-3

 

سرکيباات:  يدانه لرونک

د پوسلند سامنت:

(8)in(20)cm

چونه 

%(30)قير  

(10)

سطحي ګډول 

(6-10)in(12-25)cm(1)m

د خاورې آچونې )خاکريزې( طب ې:

(2)in(5)cm(18-28)in(71-

119)cm
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د ژور ګډونې طري ې:

 GRADING AND)درجااه بناادي کااول او ختمااول 5.8
FINISHING) 

(Moto grader)(13.8)

 

 

13.8(87:20)
 
 
 
 
 
 
 
 

14.8(88:20)
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(1/2 in/10ft)(1,25cm/3m)

(4.8)

 

 (Motor Grader)لرونکی ګريډر  روموس

(15.8) (85-86:20)

 

15.8(88:20)
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(16.8)

(16.8A)(16.8B)

(16.8C)

16.8(89:20) 
 

 کواټورونو درجه بنديد ټريمرونو او اکس

(Grade Excavators and Timmers) 
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(17.8)

 

 
 
 
 

 
 
 
 
 

 
 
 
 
 

17.8(89:20)

 (Estimating Grader Production)سوليد براورد د ګريډر د

Time(h) =

[
 
 
 
 

∑

Numberof
passes

x 
section length

(mi or km)
average speed for section

(
mi

h
 or

mi

h
) ]

 
 
 
 

 x 
1

Efficiency
…………(2.8) 

(2.8)

Time–

Number of passes–

Section length–

Average speed for section–

Efficiency–
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(6-8)

 

mi(24,1)km(15)مثال1.8

(4) mi/h(6,4)km/h(5)mi/h

(8)km/h(6) mi/h(9,7)km/h

(0,8)

6.8(90:20)

mi/h Km/h
2.5 4.0

2.5-4.04.0-6.4

4.0-9.06.5-14.5

4.2-6.06.4-9.7

9.0-20.014.5-32.2

12.0-20.019.3-32.3

6.0-9.09.7-14.5

 حل 

Time (h) =  (
2 x 15

4,0
+ 

2 x 15

5,0
+

2 x 15

6,0
) x 

1

0,80
= 23,1 h. . (Eq 2.8)

[=  (
2 x 24,1

6,4
+

2 x 24,1

8,9
+ 

2 x 24,1

9,7
) x 

1

0,80
= 23,1 h] 

 
 (Job Management)د وظيفې اداره کول       

(1000)ft

(89-90:20)
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 (Abstract)لنډيز    

 (Problems)پوښتنې           
1-  

2- 
 

3- a 

b

4- 
 

5- (Self-propelled 

tamping foot) 

–(8,0 km/h) (5)mph

(15,2cm) (6)in

–(3,05 m) (10)ft 

–(0,75)

–(8)
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وهنتونونو افغانستان د   د
 
ري،   د  پ

 
ني
 
  انج

  زراعت، طب
 علومب

 

 اقتصاد ، عي

 
 او روزني

 
ووني زمژو او  ، ښ 

 
  رنالي

ونو لست
 
 کتاپ

 

اپ شوو درسي
 
ل ،ننګرهار) چ لخکاب  ک، هرات، ب 

 
ولي تخنب

 
ل پ  ۲۰۲۰-۲۰۱۵ (او خوست ، کاب 

 

ره
می

ش
 

 پوهنتون لیکوال د کتاب نوم

ره
می

ش
 

 پوهنتون لیکوال د کتاب نوم

۱ 
 I 534ریاضي عالي کلکولس 

A ریاضي 
 ۲ ننګرهار حمیدالله یار

عالی ریاضیاتو عمومی د 

 کورس

محب الرحمن 

 جنتی
 ننګرهار

 د نفوسو جغرافیه ۳
پروفیسور لطف الله 

 صافی
 ننګرهار نظر محمد II عالي کلکولس ۴ ننګرهار

۵ 

  III  فزیکی کیمیا

ک او کتلسس، یکیمیاوی کنت

کروماتوګرافی او 

 اسپکتروسکوپی

پوهاند دوکتور خیر 

 ماموند محمد
 ۶ ننګرهار

 IIفزیکی کیمیا 

الکترولیتی محلولونه او 

 الکترو کیمیا

پوهاند دوکتور خیر 

 محمد ماموند
 ننګرهار

۷ 
د د ودانیو د تودولو تخنیک 

 دسون تخنیک ،لومړی برخه

داکتر غلام فاروق میر  

 احمدی
 لوژيو د ژويو فزي ۸ ننګرهار

پروفیسور غنچه 

 ګل حبیب صافی
 ننګرهار

۹ 
معیار های جدید اعمار 

 ساختمان

انجنیر محمد عمر 

 تیموری
 د متیورولوژی مبادی ۱۰ ننګرهار

پروفیسور 

 عبدالغیاث صافی
 ننګرهار

۱۱ 
الجبر او د عددونو تیوری 

 لومړی برخه
 ۱۲ ننګرهار یازمنسطان احمد ن

چگونگی مصرف انرژی در 

 ساختمان های رهایشی

انجنیر محمد عمر 

 تیموری
 ننګرهار

۱۳ 

د اوسپیز کانکرېټي عناصرو د 

لومړی صنفي کار متودیکي 

 لارښود

پوهندوی دیپلوم 

انجنیر عبادالرحمن 

 مومند

 د ژوند چاپېریال ۱۴ ننګرهار
پوهاند عارف الله 

 مندوزی
 ننګرهار

۱۵ 
کړیوال  ،کیمیاعضوی 

 ترکیبونه

پوهاند دوکتور محمد 

 غوث حکیمی
 میخانیک جامداتو ۱۶ ننګرهار

پوهنوال محمد 

 اسحق رازقی
 ننګرهار

۱۷ 
د ودانيو د جوړولو مهندسي 

 اساسات دویم ټوک

دیپلوم انجينېر 

 اسدالله ملکزی
 ۱۸ ننګرهار

د ودانيو د جوړولو 

مهندسي اساسات لومړی 

 ټوک

دیپلوم انجينېر 

 الله ملکزیاسد
 ننګرهار

 ۲۰ ننګرهار محمد طاهر کاڼی  دویم ټوک کيميايي عنصرونه ۱۹
کیمايي عنصرونه لومړی 

 ټوک
 ننګرهار محمد طاهر کاڼی 

 ۲۲ خوست کل محمد جنت زی عمومی ریاضیات ۲۱

د اقتصاد او تجارت 

-اصطلاحات )انګلیسي

 قاموس( يتو تشریحښپ

پوهنیار عبدالله 

عادل او امان الله 

 ینور

 ننګرهار

 ۲۴ ننګرهار داکتر عبدالله مهمند خطي الجبر ۲۳
انشناسی و ضرورت آن و ر 

 در جامعۀ افغانستان
 داکتر اعظم دادفر

کابل 

 پوهنتون

 مبادی اقتصاد زراعتی ۲۵
پوهاند ولی محمد 

 فائز
 ۲۶ بلخ

اساسات هندسه ترسیمی 

 مسطح

پوهنوال سید 

 یوسف مانووال
 بلخ

۲۷ 
نیکی تأسیسات و تجهیزات تخ

 ساختمان

انجنیر محمد عمر 

 تیموری

کابل پولی 

 تخنیک
 د رادیویي خپرونو تولید ۲۸

پوهنوال دوکتور 

 ماسټر واحدي
 خوست

۲۹ 
د خاورې تخریب او د 

 چاپیریال ککړتیا

پوهنیار محمد حنیف 

 هاشمي
 ۳۰ خوست

تیوری و سیاست بودجه 

 عامه

پوهنوال داکتر 

 سید محمد ټینګار
 کابل

 لیهحیوانات مفص ۳۱
پروفیسور داکتر 

 دیپلوم علی آقا نحیف
 ۳۲ هرات

 کید ارومات ،ایمیعضوي ک

 برخه کیکلیتروسیاو ه

 لګ اکترډپوهنوال 

 یز یحسن ول
 کابل

 ژې تحلیل او مدیریتد پرو ۳۳
پوهاند محمد بشیر  

 دویال
 د انجنیری میخانیک ۳۴ ننګرهار

پوهنوال محمد 

 اسحق رازقی 
 ننګرهار

۳۵ 
،  هندسهکلکولس او تحلیلي

 لومړی برخه

پوهندوی سید شیر  

 آقا سیدي
 ۳۶ ننګرهار

کلکولس او تحلیلي 

 ، دوهمه برخههندسه

پوهندوی سید  

 شیر آقا سیدي
 ننګرهار



 

۳۷ 
د کرنیزو محصولاتو بازار 

  موندنه 
 ۳۸ ننګرهار پوهاند محمد طیب

کارتو گرافی با اساسات 

 توپوگرافی

پوهنوال دوکتور 

 محمد طاهر عنایت
 ګرهارنن

 د موادو مقاومت ۴۰ ننګرهار اسد الله ملکزی انرژي سمپا کوونکي ودانۍ ۳۹
پوهنمل بهرام  

 امیری
 خوست

۴۱ 
فزیکی کیمیا ګازونه او 

 کیمیاوی ترمودینامیک
 ۴۲ ننګرهار پوهاند خیر محمد ماموند

اطلاعاتو ته د لاسرسي لارې 

 چارې
 ننگرهار دانش کړوخیل 

 ننګرهار زلمی خالقی  د فاضله اوبو انجنیري ۴۴ ننګرهار اند لطف الله صافی پوه  حیاتی جغرافیه ۴۳

 ۵۶ ننګرهار سلاطان احمد نیازمن د ریاضي په هلکه خبرې اترې ۴۵
 ولوجيیاقتصادي ج

 فلزي کانونه(-)کانپوهنه

پوهاند دوکتور  

 ف الله سهاکیشر
 ننګرهار

۴۷ 
ګروه های اجتماعی بسته )مطالعه 

 کتها(جامعه شناختی س

داکتر احمد سیر 

 مهجور

کابل 

 پوهنتون
 بلخ محمد نعیم نسین ګرم شدن کره زمین ۴۸

۴۹ 
الجبر او د عددونو تیوري 

 دوهمه برخه
 ۵۰ ننګرهار سلطان احمد نیازمن

اعمار ساختمانها )اساسات، 

 مواد و سیستم ها(

پوهندوی دیپلوم 

 انجنیر امان الله فقیری

کابل 

 پولیتخنیک

۵۱ 
جنیري کې د په سیول ان

 اټوکډ استعمال

پوهنوال میا پاچا 

 میاخیل
 وترنری عمومي پتالوژي ۵۲ ننګرهار

پوهندوی محمد 

 طاهر کاکړ
 ننګرهار

 انجنیري جیودوزی )سرو( ۵۳
پوهندی ګل حکیم 

 شاه سیدی
 ننګرهار پوهنوال عزت الله جیومورفولوژي ۵۴ ننګرهار

 د تلویزیوني خپرونو تولید ۵۵
ستر پوهنوال داکتر ما

 واحدی
 ۵۶ خوست

، اوسپنیز کانکرېټي عناصر

 لومړی برخه

پوهنوال ديپلوم انجنیر 

 عبادالرحمن مومند
 ننګرهار

 ننګرهار ذاکره بابکرخیل زولوجی غیرفقاریه ۵۸ ننګرهار ذاکره بابکرخیل زولوجی فقاریه  ۵۷

 د تهداب انجنیري ۵۹
پوهاند انجنیر زلمی  

 خالقی
 بلخ کتر عبدالله مهمنددا الجبر معاصر ۶۰ ننګرهار

۶۱ 
 یحفظ انرژ  تیرهنمود موثر

 راتیدر تعم

داکتر انجنير محمد 

 عمر تيموری
 معاصر الجبر  ۶۲ کابل

داکتر عبدالله 

 مهمند
 خوست

۶۳ 
د افغانستان د پوهنتونونو د 

 درسی کتابونو چاپول 
 ولو تهټ داکتر یحیی وردک  آلماني د افغانانو لپاره ۶۴ ټولو ته داکتر یحیی وردک

 ۶۶ ټولو ته داکتر یحیی وردک آلمانی برای افغانها ۶۵
د پروژې مدیریت په عمل 

 کې

محمد داود علم او 

 يو اف . ګهل
 ننګرهار

 صنعتي اقتصاد ۶۷
پوهاند محمد بشیر 

 دودیال
 ۶۸ ننګرهار

نباتي فزیولوژي لومړی 

 جلد

پوهنمل محمد 

 طاهر میاخیل
 خوست

 نباتي فزیولوژي دوهم جلد ۶۹
هنمل محمد طاهر پو 

 میاخیل
 ۷۰ خوست

د ساختمانونو تحلیل 

 )لومړی برخه(

پوهاند محمد 

 اسحق رازقی
 ننګرهار

۷۱ 
د ساختمانونو تحلیل )دویمه 

 برخه(

پوهاند محمد اسحق 

 رازقی
 ۷۲ ننګرهار

ډسانو د پاره د مهن

ساختماني ستاتیک زده 

 کړه

دیپلوم انجنیر 

 اسدالله ملکزی
 ننګرهار

۷۳ 
ر څه د هغوی په سیټونه او ه

 هکله

لېف بوکوفسکی/ 

 سلطان احمد نیازمن
 ۷۴ ننګرهار

د ساختمان د جوړلو 

 طریقې )لومړی جلد(

پوهاند انجنیر 

 محمد عیسی تنها
 ننګرهار

۷۵ 
د ساختمان د جوړلو طریقې 

 )لومړی جلد(

پوهاند انجنیر محمد 

 عیسی تنها
     ننګرهار
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 افغانیک او ، په جرمنی کې د اناسیس کمپنۍ، سلواک ایدېت، میخایل کلبنسټ

 ۲۰۲۰ اپریلد لوړو زده کړو وزارت، څلورمه کارته، کابل افغانستان،  حیی وردګ: ډاکټر یتطبیق کوونکی
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Publishing Textbooks 
 

Honorable lecturers and dear students! 

The lack of quality textbooks in the universities of Afghanistan is a serious issue, 

which is repeatedly challenging students and teachers alike. To tackle this issue, we 

have initiated the process of providing textbooks to the students of medicine. For 

this reason, we have published 311 different textbooks of Medicine, Engineering, 

Science, Economics, Journalism and Agriculture (96 medical textbooks funded by 

German Academic Exchange Service, 190 medical and non-medical textbooks 

funded by Kinderhilfe-Afghanistan, 6 textbooks funded by German-Afghan 

University Society, 2 textbooks funded by Consulate General of the Federal Republic 

of Germany, Mazar-e Sharif, 3 textbooks funded by Afghanistan-Schulen, 2 

textbooks funded by SlovakAid, 1 textbook funded by SAFI Foundation,  8 textbooks 

funded by Konrad Adenauer Stiftung and 1 textbook funded by inasys) from 

Nangarhar, Khost, Kandahar, Herat, Balkh, Al-Beroni, Kabul, Kabul Polytechnic and 

Kabul Medical universities. The book you are holding in your hands is a sample of 

a printed textbook. It should be mentioned that all these books have been 

distributed among all Afghan universities and many other institutions and 

organizations for free. All the published textbooks can be downloaded from 

www.ecampus-afghanistan.org.  
 

The Afghan National Higher Education Strategy (2010-2014) states: 

“Funds will be made available to encourage the writing and publication of textbooks in Dari 

and Pashto. Especially in priority areas, to improve the quality of teaching and learning and 

give students access to state–of–the–art information. In the meantime, translation of English 

language textbooks and journals into Dari and Pashto is a major challenge for curriculum 

reform. Without this facility it would not be possible for university students and faculty to 

access modern developments as knowledge in all disciplines accumulates at a rapid and 

exponential pace, in particular this is a huge obstacle for establishing a research culture. 

The Ministry of Higher Education together with the universities will examine strategies to 

overcome this deficit.”  

We would like to continue this project and to end the method of manual notes 

and papers. Based on the request of higher education institutions, there is the 

need to publish about 100 different textbooks each year.  



 

 

I would like to ask all the lecturers to write new textbooks, translate or revise 

their lecture notes or written books and share them with us to be published. We 

will ensure quality composition, printing and distribution to Afghan universities 

free of charge. I would like the students to encourage and assist their lecturers in 

this regard. We welcome any recommendations and suggestions for 

improvement.  

It is worth mentioning that the authors and publishers tried to prepare the books 

according to the international standards, but if there is any problem in the book, 

we kindly request the readers to send their comments to us or the authors in 

order to be corrected for future revised editions. 

We are very thankful to Kinderhilfe-Afghanistan (German Aid for Afghan 

Children) and its director Dr. Eroes, who has provided fund for this book. We 

would also like to mention that he has provided funds for 190 medical and non-

medical textbooks so far. 

I am especially grateful to GIZ (German Society for International Cooperation) 

and CIM (Centre for International Migration & Development) for providing 

working opportunities for me from 2010 to 2016 in Afghanistan. 

In our ministry, I would like to cordially thank Acting Minister of Higher Education  

Prof Abdul Tawab Balakarzai, Administrative & Financial Deputy Minister Prof Dr. 

Ahmad Seyer Mahjoor (PhD), Financial Director Ahmad Tariq Sediqi, Advisor at 

Ministry of Higher Education Dr. Gul Rahim Safi, Chancellor of Universities, Deans of 

faculties, and lecturers for their continuous cooperation and support for this project.  

I am also thankful to all those lecturers who encouraged us and gave us all these 

books to be published and distributed all over Afghanistan. Finally I would like to 

express my appreciation for the efforts of my colleagues Hekmatullah Aziz and 

Fahim Habibi in the office for publishing and distributing the textbooks. 
 
 

Dr. Yahya Wardak 

Advisor at the Ministry of Higher Education 

Kabul, Afghanistan, February, 2020 

Mobile:  0706320844 

Email: textbooks@afghanic.de 



Message from the Ministry of Higher Education 
 

In history, books have played a very important role in 

gaining, keeping and spreading knowledge and science, 

and they are the fundamental units of educational 

curriculum which can also play an effective role in 

improving the quality of higher education. Therefore, 

keeping in mind the needs of the society and today’s requirements and 

based on educational standards, new learning materials and textbooks 

should be provided and published for the students.   

I appreciate the efforts of the lecturers and authors, and I am very thankful 

to those who have worked for many years and have written or translated 

textbooks in their fields. They have offered their national duty, and they 

have motivated the motor of improvement. 

I also warmly welcome more lecturers to prepare and publish textbooks in 

their respective fields so that, after publication, they should be distributed 

among the students to take full advantage of them. This will be a good 

step in the improvement of the quality of higher education and 

educational process. 

The Ministry of Higher Education has the responsibility to make available 

new and standard learning materials in different fields in order to better 

educate our students. 

Finally, I am very grateful to Kinderhilfe-Afghanistan (German Aid for 

Afghan Children) and our colleague Dr. Yahya Wardak that have provided 

opportunities for publishing textbooks of our lecturers and authors. 

I am hopeful that this project should be continued and increased in order 

to have at least one standard textbook for each subject, in the near future.  

 

Sincerely, 

Prof Abdul Tawab Balakarzai  

Acting Minister of Higher Education 

Kabul, 2020 
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