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26474 Design of Structure – 2 
 T    P    C 

2    3    3 

 AIMS  
 To be able to select suitable reinforcement and section required for reinforced cement concrete solid 

floor / roof slab.  

 To be able to select suitable reinforcement and section required for reinforced cement concrete 

column.  

 To be able to select suitable reinforcement and section required for reinforced cement concrete stair 

slab.  

 To be able to select suitable reinforcement and section required for reinforced cement concrete 

footing for brick wall and reinforced cement concrete wall.  

 To be able to select suitable reinforcement and section required for reinforced cement concrete 

column footing.  

 To be able to select suitable reinforcement and section required for reinforced cement concrete 

cantilever retaining wall.  

 To be able to supervise the placement of reinforcement for all types of reinforced cement concrete 

works.  

 To be able to acquire preliminary knowledge about pre-stressed concrete.  

 
 

       SHORT DESCRIPTION 

 Design of reinforced cement concrete one-way & two-way slab, stair slab, column, wall footing, column 

footing and cantilever retaining wall; Pre-stressed concrete and Miscellaneous RCC structures. 

 

 DETAIL DESCRIPTION 

Theory: 

1. Understand the concept of floor/roof slab. 

1.1 Describe different types of reinforced cement concrete floor/roof slab. 

1.2 State the loads to be considered in designing reinforced cement concrete floor slabs. 

1.3 State the way to determine the dead load and live load. 

1.4 Compare between one-way and two-way solid reinforced cement concrete slab. 

2. Understand the principles of designing reinforced cement concrete one-way solid slab. 

2.1 State the minimum thickness of reinforced cement concrete one-way slab. 

2.2 Explain the necessity of shrinkage and temperature reinforcement in one-way slab. 

2.3 Mention the steps to be followed in designing reinforced cement concrete one-way slab. 

2.4 Design reinforced cement concrete one-way slab with supplied data in both WSD and USD methods. 

2.5 Design a reinforced cement concrete cantilever slab in WSD method. 

2.6 Design a one-way reinforced brick (RB) slab in WSD method. 

2.7 Calculate the load carrying capacity of a one way slab with supplying data.  



 

 

3. Understand the principles of designing reinforced cement concrete two-way slab. 

3.1 State the minimum thickness of reinforced cement concrete two-way slab. 

3.2 Explain the use of bending moment coefficient in designing reinforced cement concrete two way slab. 

3.3 State the meaning of column strip and middle strip in two-way slab. 

3.4 Design reinforced cement concrete two-way slab with supplied data in WSD method. 

3.5 Explain the necessity of corner reinforcement in two-way slab. 

3.6 Design a reinforced cement concrete balcony slab in WSD method. 

3.7 Calculate the load carrying capacity of a two way slab with supplying data.  

4. Understand the principles of designing reinforced cement concrete stair slab. 

4.1 List various types of stair. 

4.2 Mention the relation between tread and rise according to American standard and BNBC. 

4.3 State the formula used in calculating weight of waist slab and steps. 

4.4 Design reinforced cement concrete stair slab in WSD method. 

5. Understand the principles of designing reinforced cement concrete Axially Loaded columns. 

5.1 Describe different types of reinforced cement concrete column. 

5.2 State the minimum size and minimum number of rod required for tied column and spiral column. 

5.3 Explain the effective length of column. 

5.4 Describe reduction factor of column. 

5.5 Determine the spacing of lateral ties and spirals of column. 

5.6 Determine the safe load on column (by using table). 

5.7 Design a reinforced cement concrete tied column. 

5.8 Design a reinforced cement concrete spiral column. 

6. Understand the principles of designing reinforced cement concrete footing. 

6.1 Determine the width of foundation bed of spread footing and RCC wall footing. 

6.2 Describe the critical section for moment, shear and bond of brick wall footing and concrete wall footing. 

6.3 Design a reinforced cement concrete footing for brick wall. 

6.4 Describe the critical section for moment, shear and bond of concrete column footing. 

6.5 Design the independent reinforced cement concrete square and rectangular column (blocked) footing. 

6.6 Design the independent reinforced cement concrete square and rectangular column (sloped) footing. 

6.7 Design of a combined footing. 

7. Understand the principles of designing reinforced cement concrete cantilever retaining wall. 

7.1 Describe the different component of a cantilever retaining wall.  



7.2 Calculate the earth pressure related to cantilever non-surcharged retaining wall. 

 

7.3 Find out the position of the resultant pressure of weight of retaining wall and earth pressure for non-

surcharged retaining wall. 

7.4 Explain the factors affecting the stability of cantilever retaining wall. 

7.5 Determine the maximum and minimum pressure on the foundation bed due to different condition of 

eccentricity. 

7.6 Design a reinforced cement concrete cantilever non-surcharged retaining wall. 

7.7 Check the stability of cantilever non-surcharged retaining wall.  

8. Understand the concept of pre-stressed concrete. 

8.1 Define pre-stressed concrete. 

8.2 Compare the advantages and limitations of reinforced cement concrete and pre-stressed concrete. 

8.3 Describe the properties of concrete used for pre-stressed concrete. 

8.4 Describe the properties of steel strand used for pre-stressed concrete. 

8.5 Describe the procedure of pre-stressing the wire/tendon pre-tensioning. 

8.6 Describe the procedure of pre-stressing the wire/tendon post-tensioning. 

8.7 Mention the uses of pre-stressed concrete in Bangladesh. 

9. Understand the typical drawing of miscellaneous reinforced cement concrete structure. 

9.1 Explain the Re-bar placement of the following structures: 

a. Raft/Mat foundation 

b. Combined footing and cantilever footing 

c. Pile with pile cap 

c. Basement floor  

d. Column and Beam Connection 

e. Two-span box culvert 

f. Bridge deck slab of T-beam  

g. Counterfort retaining wall 

h. Flat slab & Flat plate slab 

i. Ramp 

j. Helical stair slab 

k. spiral stair slab 

l. Overhead water tank of rectangular and dome shaped. 

m. Under ground  water reservoir of square, rectangular and circular shape. 
 

 



 

Aa¨vq bs : 01 

Aa¨v‡qi bvg : ‡g‡S I Qv` ø̄¨v‡ei aviYv 

(Understand the Concept of Floor/Roof Slab) 

 

 1.1  wewfbœ cÖKvi Aviwmwm †g‡S/Qv` ¯ø¨v‡ei eY©bv : 

 wiBb‡dvm©W wm‡g›U KswµU Øviv wbwg©Z mgZj cvZjv XvjvB‡K ¯ø¨ve e‡j| `vjv‡bi me© 

Dc‡ii ¯ø¨ve‡K mvaviYZ Qv` ¯ø¨ve e‡j Ges Af¨šÍi¯’ Ab¨vb¨ ¯ø¨ve‡K †g‡S ¯ø¨ve ejv 

nq|wewfbœ cÖKvi Aviwmwm †d¬vi Ges iæd ¯ø¨v‡ei bvg wb‡P †`Iqv n‡jv : 

 GKgyLx wiBb‡dvm©‡g›U c×wZ Abyhvwq : 

(1) GKgyLx mwjW ¯ø¨ve 

   (K) MvW©vi Ges weg mv‡cv‡U©i Dci ¯ø¨ve 

   (L) w÷j we‡gi Dci ¯ø¨ve 

   (M) †WK ¯ø¨ve 

(2) GKgyLx wieW ¯ø¨ve 

(3) wcÖ-Kv÷ ¯ø¨ve   

 wØgyLx wiBb‡dvm©‡g›U c×wZ Abyhvwq : 

(1) wØgyLx mwjW ¯ø¨ve 

   (K) GKmv‡_ XvjvBK…Z we‡gi Dci ¯ø¨ve 

   (L) w÷j we‡gi Dci ¯ø¨ve 

(2) wØgyLx wieW ¯ø¨ve 

(3) weg wenxb ¯ø¨ve 

   (K) Wªc c¨v‡bj ev Kjvg K¨vwcUv‡ji mgš^‡q MwVZ d¬¨vU ¯ø¨ve 

   (L) Wªc c¨v‡bj ev Kjvg K¨vwcUvj wenxb d¬vU ¯ø¨ve 

   (M) wieW ¯ø¨ve  

 Z‡e mvgwMÖKfv‡e Aviwmwm †d¬vi ¯ø¨ve‡K wb¤œwjwLZ fv‡M fvM Kiv hvq|  

h_v : 

(1) GKgyLx ¯ø¨ve 

(2) wØgyLx ¯ø¨ve 

(3) d¬vU ¯ø¨ve 

(4) wieW ¯ø¨ve 

(5) Aviwe ¯ø¨ve  

 

 

 

 



 

 

 GKgyLx ¯ø¨ve 

 †h mg¯Í ¯ø¨ve¸‡jvi cÖ¯’ eivei wecixZ cÖvšÍØq mgvšÍivj we‡gi ev †`Iqv‡ji Dci Ae¯’vb 

K‡i Ges †KejgvÎ GKw`‡K cÖavb wiBb‡dvm©‡g›U e¨envi Kiv nq, †m mg¯Í ¯ø¨ve‡K 

GKgyLx ¯ø¨ve e‡j| GKgyLx ¯ø¨v‡ei cÖavb wiBb‡dvm©‡g›U ¯ø¨ve c¨v‡b‡ji cÖ¯’ eivei ¯’vcb 

Kiv nq Ges ¯ø¨ve c¨v‡b‡ji ˆ`N¨© eivei †U¤úvivPvi I wkÖs‡KR wiBb‡dvm©‡g›U e¨envi 

Kiv nq| hw` ¯ø¨v‡ei ˆ`N¨© I cÖ‡¯’i AbycvZ 2 ev 2 Gi †ewk nq, †m‡ÿ‡Î GKgyLx ¯ø¨ve 

wnmv‡e wWRvBb Kiv nq| ¯ø¨v‡ei ¯ú¨vb ˆ`N¨© 2 wgUvi ev 4 wgUv‡ii g‡a¨ mxgve× _vK‡j 

†m‡ÿ‡Î A_©‰bwZK `„wó‡Z GKgyLx ¯ø¨ve Dc‡hvMx| 

 

 

 

 

 

 

 

 

 

 wØgyLx ¯ø¨ve 

 ‡h mg¯Í ¯ø¨ve Pvi †`qvj ev we‡gi Dci Ae¯’vb K‡i Ges ¯ø¨v‡ei `yB w`‡KB cÖavb 

wiBb‡dvm©‡g›U e¨envi Kiv nq, Zv‡K wØgyLx ¯ø¨ve e‡j| hLb ø̄¨vewU eM©vKvi nq A_ev 

¯ø¨vewUi ˆ`N¨© I cÖ‡¯’i AbycvZ 2 Gi Kg nq †m †ÿ‡Î wØgyLx ¯ø¨ve wWRvBb Kiv nq| 

 

 

 

 

 

 

 

 

 

 wØgyLx ¯ø¨v‡ei myweavmg~n : 

(K) G ¯ø¨v‡ei K‡ÿi gv‡S †Kvb weg _v‡K bv weavq mgZj wmwjs cvIqv hvq| 

(L) K‡ÿi D”PZv e„w× cvq| 

(M) Av‡jvi cÖwZdj‡b evavi m„wó Ki‡Z cv‡i bv| 

(N) K‡ÿi †mŠ›`h© e„w× K‡i| 



 

 

 wØgyLx ¯ø¨v‡ei Amyweavmg~n : 

(K) wØgyLx ¯ø¨v‡ei wWRvBb c×wZ RwUj| 

(L) `ÿ kÖwg‡Ki cÖ‡qvRb| 

(M) wbg©vY LiP Zzjbvg~jK †ewk| 

 d¬vU ¯ø¨ve 

 ‡h mg¯Í ¯ø¨ve †Kv‡bv cÖKvi weg A_ev MvW©v‡ii Dci Ae¯’vb bv K‡i mivmwi Kjv‡gi Dci 

Ae¯’vb Kiv nq, †m mg¯Í ¯ø¨ve‡K d¬vU ¯ø¨ve e‡j| G‡Z †Kvb cÖKvi weg ev MvW©vi e¨envi 

Kiv nq bv e‡j G‡K wegnxb ø̄¨veI e‡j|mvaviYZ †h mg Í̄ ø̄¨ve cÖvq eM©vK…wZ Ges hvi 

cÖ‡¯’i gvb A‡cÿv ˆ`‡N¨©i gvb 1.33 Gi ‡ewk nq bv ‡m †ÿ‡Î d¬vU ¯ø¨ve wWRvBb Kiv nq| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 d¬vU ¯ø¨v‡ei g~j Ask `ywU| h_v : 

(K) Wªc c¨v‡bj 

(L) Kjvg K¨vwcUvj 

 Kjvg K¨vwcUvj  

 d¬vU ̄ ø¨v‡ei wb‡P e¨eüZ Kjv‡gi Dc‡ii Ask µgk cÖk¯Í ivLv nq| Kjv‡gi Dc‡ii cÖk¯Í 

Ask‡K Kjvg K¨vwcUvj e‡j| 

 Wªc c¨v‡bj 

 Kjv‡gi Dci Ges ¯ø¨v‡ei wb‡P eM©vKvi ev e„ËvKv‡ii b¨vq ¯ø¨v‡ei cyiæ‡Z¡i Zzjbvq AwaK 

cyiæ‡Z¡i Ask‡K Wªc c¨v‡bj e‡j|Kjv‡gi AvKv‡ii Dci Wªc c¨v‡b‡ji AvKvi wbf©i K‡i| 



 

 

 Aviwe ¯ø¨ve 

 Aviwmwm ¯ø¨v‡ei †ÿ‡Î †UbmvBj iW‡K mwVK ¯’v‡b a‡i ivLvi Rb¨ hZUzKz Kswµ‡Ui 

cÖ‡qvRb, H cwigvY KswµU Qvov Ab¨ †Kvb Ask dvuKv ivLv †h‡Z cv‡i| Avi G dvuKv 

¯’vb¸‡jv BU Øviv c~iY Kiv †h‡Z cv‡i| mvaviYZ avivevwnK Aviwmwm ˆZix K‡i 

k~b¨¯’vb¸‡jv BU Øviv c~iY K‡i ¯ø¨ve ˆZix Kiv nq| G RvZxq ¯ø¨ve‡K Aviwe ¯ø¨ve e‡j| 

 

 

 

 

 

 

 

 

 

 

 

 

 1.2  Aviwmwm †g‡S ¯ø¨ve wWRvB‡b †jvW we‡ePbv 

 ‡d¬vi ¯ø¨v‡ei Dci wµqviZ fi mvaviYZ wZb cÖKvi| h_v : 

(K) wbðj fi 

(L) mPj fi 

(M) Gbfvqib‡g›Uvj fi 

 wbðj fi 

 KvVv‡gvi wbR¯^ IRb Ges Ab¨vb¨ ¯’vqx wd·Pvi Gi IR‡bi mgwó‡K wbðj fi ev †WW 

†jvW e‡j| KvVv‡gvi RxeÏkvq †h mKj †jv‡Wi gvb I Ae¯’vb KL‡bv cwieZ©b nq bv, 

ZvB †WW †jvW ev wbðj fi wn‡m‡e cwiwPZ| 

 mPj fi 

 ‡h mg¯Í †jv‡Wi gvb I Ae¯’vb me©`v cwieZ©bkxj Ges ¯’vbvšÍi‡hvM¨ Zv‡K mPj fi ev 

jvBf †jvW e‡j| mvaviYZ †jvKRb, AvmevecÎ, A¯’vqx ¸`vg, mÂvjbkxj †eov BZ¨vw` 

mPj f‡ii AšÍM©Z| ¯ø¨ve wWRvB‡b mPj fi‡K ¸iæZ¡ mnKv‡i we‡ePbv Kiv nq| 

 Gbfvqib‡g›Uvj †jvW ev cwi‡ekMZ †jvW 

 Gbfvqib‡g›Uvj ev cvwicvwk^K ev cwi‡ekMZ †jvW¸‡jvi gvb Ges Ae¯’vb jvBf †jv‡Wi 

b¨vq me©`v cwieZ©bkxj| Zzlvi †jvW, evqyPvc Ges †PvlY, f~-K¤úb †jvW KvVv‡gvi f~-

wb¤œ¯’ As‡ki Dci gvwUi Pvc, ZvcgvÎvi cwieZ©bRwbZ Kvi‡Y Drcbœ Af¨šÍixY 



cÖwZwµqv ej Ges el©vq Qv‡` cvwb Rgv nIqvi Kvi‡Y AvcwZZ †jvW BZ¨vw` 

Gbfvqib‡g›Uvj †jv‡Wi D`vniY|  

 

 1.3 wbðj fi Ges mPj fi wba©viY Kivi Dcvqmg~n 

 wbðj fi wba©vi‡Yi wKQz welq wb¤œiƒc : 

 (K) KvVv‡gvi weg, Kjvg ¯’vqx ev wbðj fi| 

(L) KvVv‡gvi mKj cÖavb Iqvj wbðj fi| 

(M) KvVv‡gvi A¯’v&qx mKj wdwUsm I wd·Pvi wbðj fi| 

(N) mKj cøv÷vi, RjQv‡`i IRb wbðj fi| 

 mPj fi wba©vi‡Yi wKQy welq wb¤œiƒc : 

 (K) †jvKR‡bi wbR¯^ ISb mPj fi| 

(L) AvmevecÎ 

(M) †gwkbvixR hš¿cvwZ 

(N) A¯’vqx My`vg 

(O) mÂvjbkxj KvVv‡gv|  

 

 1.4  Aviwmwm GKgyLx I wØgyLx ¯ø¨v‡ei g‡a¨ cv_©K¨ 

 

GKgyLx ¯ø¨ve wØgyLx ¯ø¨ve 

1. GB ai‡bi ¯ø¨v‡e GKw`‡K cÖavb iW 

e¨enviKiv nq| 

1. GB ai‡bi ¯ø¨v‡e Dfq w`‡K cÖavb iW 

 e¨envi Kiv nq| 

2. GB ¯ø¨v‡ei ‰`N¨© Ges cÖ‡¯’ AbycvZ `yBGi 

 AwaK nq| 

2. GB ¯ø¨v‡ei ‰`N¨ Ges cÖ‡¯’i AbycvZ `yB 

G 

iKg nq| 

3. GB ai‡bi ¯ø¨ve `yBwU mgvšÍivj mv‡cv‡U©i 

 Dci ¯’vwcZ nq| 

3. GB ai‡bi ¯ø¨ve Pviw`K mv‡c©vU _v‡K| 

4. One way slab‡jv‡Wi Kvi‡b wmwjÛvi 

 AvKvi avib K‡i| 

4. Two way slab‡jv‡Wi Kvi‡b wW‡mi  

AvKvi avib K‡i| 

5. GB †¶‡Î K†¶i wfZi exg e¨envi Kiv  

nqewjqvRoom heightKg nq| 

5. K†¶ †Kvb exg e¨envi Kiv nq bv weavq 

Room heightAwaK cvIqv hvq| 

 

 

 

 

 

 



 

 

 

Aa¨vq bs : 02 

Aa¨v‡qi bvg : Aviwmwm GKgyLx ¯ø¨ve wWRvB‡bi bxwZmg~n  

(Principles of Designing RCC One-Way Slab) 
 

 2.1 Aviwmwm GKgyLx ¯ø¨v‡ei b~b¨Zg cyiæZ¡ 

 ACI ‡KvW Avbyhvwq GKgyLx ¯ø¨v‡ei b~b¨Zg cyiæZ¡ ev MfxiZv () wb¤œiƒc : 

(1) mvaviYfv‡e ¯’vwcZ ¯ø¨v‡ei b~b¨Zg cyiæZ¡,t = 
L

25
 

(2) AvswkK wew”Qbœ ¯ø¨v‡ei b~b¨Zg cyiæZ¡, t = 
L

30
 

(3) m¤ú~Y© wew”Qbœ ¯ø¨v‡ei b~b¨Zg cyiæZ¡, t = 
L

35
 

(4) K¨vw›Uwjfvi ¯ø¨v‡ei b~b¨Zg cyiæZ¡, t = 
L

12
 

 ¯ø¨v‡ei b~b¨Zg cyiæZ¡ ev MfxiZv 

t= cÖwZ wgUv‡i Kvh©Kix ¯ú¨vb ˆ`‡N¨© 3.3 †m.wg. †_‡K 4 †m.wg. aiv nq| 

A_v©r t= 0.033 ‡_‡K 0.04 †m.wg. aiv nq|  

Dc‡iv³ m~‡Îi mvnv‡h¨ wbR¯^ IRb †ei Kivi ci cieZx© m‡eŸv©”P †ewÛs †gv‡g›U mv‡c‡ÿ 

P~ovšÍ Kvh©Kix MfxiZv †ei Ki‡Z d = √
M

Rb
m~ÎwU e¨envi Kiv nq| 

t = ø̄¨v‡ei †gvU cyiæZ¡, ‡m.wg. 

L = Kvh©Kix ¯ú¨v‡bi ˆ`N¨©, wgUvi 

d =Kvh©Kix MfxiZv, †m.wg. 

M =‡ewÛs †gv‡g›U, †KwR-‡m.wg.  

b =we‡ewPZ w÷ª‡ci cÖ¯’, †m.wg.  

ACI ‡KvW Abymv‡i GKgyLx Qv` ø̄¨v‡ei cyiæZ¡ 7.5 ‡m.wg. Ges †g‡S ¯ø¨v‡ei cyiæZ¡ 9 

†m.wg. Gi Kg nIqv DwPZ bq| Z‡e ACI †KvW Abymv‡i eZ©gv‡b 10 †m.wg. Gi Kg 

cyiæ‡Z¡i ¯ø¨ve XvjvB Kiv nq bv| 

 2.2 GKgyLx ¯ø¨ve Gi ms‡KvPb I Zvcxq i‡Wi cÖ‡qvRbxqZv 

 Kswµ‡Ui wm‡g›U †c÷ k³ nIqvi d‡j Kswµ‡Ui ms‡KvPb N‡U Ges ̄ ø¨v‡ei ZvcgvÎv n«v‡mi 

d‡jI Kswµ‡Ui ms‡KvPb N‡U| Iqvb I‡q ø̄¨v‡ei cÖavb iW ø̄¨v‡ei kU© ¯ú¨vb ev cÖ¯’ eivei 

e¨envi Kivi d‡j GUv ¯ø¨v‡ei cÖ¯’ eivei †ewÛs †gv‡g›U cÖwZnZ K‡i, Kswµ‡Ui ms‡KvPb 

n«vm K‡i Ges m~² dvUj mg~n mgfv‡e e›Ub K‡i| ¯ø¨v‡ei js ¯ú¨v‡bi cÖvšÍ¸‡jv mv‡cv‡U©i 



mv‡_ mshy³ _vKvq GUv gy³fv‡e msKzwPZ n‡Z cv‡i bv| ZvB ¯ø¨v‡ei ms‡KvPb cxob Drcbœ 

nq, hv mg¯Í w`‡K mgnv‡i wµqv K‡i| 

 ‡KvW Abyhvwq Zvcxq i‡Wi b~b¨Zg cwigvY n‡e:  

(1) gm©Y ev‡ii Rb¨ 0.0025 bt 

(2) Agm„Y ev wWdg©W ev‡ii Rb¨ 0.0018 bt †_‡K 0.002 bt 

GLv‡b, bt n‡”Q ¯ø¨v‡ei we‡ewPZ w÷ªc ev dvwji cÖ¯’‡”Q`xq †ÿÎdj| 

 

 

 2.3 Aviwmwm GKgyLx mwjW ¯ø¨v‡ei wWRvBbK…Z avcmg~n 

 Step-1: Load  calculation:- w 

     Effective span L = ….. m (short direction of panel) 

     Assume slab thickness, t = 
L

25
(S. S),

L

30
(S. C),

L

35
(F. C),

L

12
(Cant. ) =……….cm 

     Consider 1 m. or 100 cm strip of slab, 

     Self wt. of R.C.C slab = 1×1×
t

100
× 2400  =………….. kg/m2 of slab 

     Live load………………………...........=…………... kg/m2 of slab 

Floor Finish……………………..….....=………….... kg/m2 of slab 

Moveable load…………………….......=…………… kg/m2 of slab 

ω = …………..kg/m2 of span 

∴ Total load , w = ω × L = kg. 

 Step-2 : Maxm vertical shear-v 

* For Simply Supported & Fully continuous slab,V=
𝑤

2
= …..kg. 

* For Cantilever slab,V = w = ….. kg. 

* For semi cont.slab. (a) For cont.edge V1 = 0.6 w = ..…kg 

                                           (b) For dis cont.edge V1 = 0.4w = ….. kg 

 Step-3:Maxm Bending moment :( M) 

 M = 
ωL2

8
× 100(S. S),  

ωL2

10
× 100(S. C),

ωL2

12
× 100(F. C),

ωL2

2
100(Cant. ), = …..kg-cm 

 

 Step-4: Effective depth –(d) 

      d=√
M

Rb
 =...cm                                k = 

n

n + fs
fc

 = .... 

                                                                     J = 1 − 
𝑘

3
  =.... 

                                                                     R =  
1

2
fcjk  =……. 

                                                                     b = 100 cm 

Using 12 mm ∅ bar and 2 cm clear cover, 

The total cover = 2 + 
1.2

2
 = 2.6 cm. 

∴ Total depth = d + 2.6 =……….cm <  t assume thickness 

(Hence Ok) 



∴ Acceptable total depth ,d = t assume thickness cm 

∴ Actual Effective depth, d = ( t assume thickness  − 2.6) =... cm 

 

 

 

 

 

 

 

 Step-5: Area of tensile steel-𝐴𝑠 

As = √
M

fsjd
 = …c𝑚2 

Using 12 mm 𝜑 bar, as = 1.13 c𝑚2 

∴ Spaccing , S = 
100as

As
 =…cm  c/c ≤ 3t or 45 cm 

 Step-6:Cheek for shear stress-v 

V = 
V

bd
 =   kg/cm2< Vc               Vc = 0.292 √f΄c 

                     (Hence ok) 

No web reinforcement is required. 

 Step-7: Cheek for bond stress - u 

u = 
V

∑ ojd
∑ o= N𝜋φ=

100

𝑆
 × 𝜋 ×φ = ….cm 

   = kg/cm2< Uall                               Uall = 
3.23√f΄c

φ
…….  = kg/cm2

 

                       (Hence ok) 

 Step-8: Area of temperature bar - Aˊs 

Aˊs = 0.0025 bt = cm2 

Using 10 mm 𝜑 bar tamp.bar, as= 0.79 cm2 

∴ Spaccing S = 
100× as

As
 = …cm c/c≤ 5t or 45cm 

 Step-9: Sketch: 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 ACI ‡KvW Abyhvwq KswµU cÖwZ‡iva Kfvwis n‡e, 

(K) ¯ø¨ve Ges †`Iqv‡ji †ÿ‡Î (gy³ Kfvwis) n‡e 2 †mwg.| 

(L) weg Ges Kjv‡gi †ÿ‡Î gy³ Kfvwis 4 †mwg. Gi Kg n‡e bv Ges i‡Wi †K›`ª †_‡K 

6.5 †mwg Gi Kg n‡e bv| 

(M) gvwUi ms¯ú‡k© _vK‡j Kgc‡ÿ 6.5 †mwg. aiv nq| 

(N) gvwUi ms¯ú‡k© Ges mvUvwis e¨envi bv Ki‡j Kgc‡ÿ 7.5 †mwg. Kfvwis †`Iqv nq| 

 

 ¯ø¨v‡e me©wb¤œ wiBb‡dvm©‡g‡›Ui cwigvY  

(1) ‡cøBb ev gm„Y ev‡ii †ÿ‡Î ¯ø¨v‡ei †Qw`Z As‡k Kswµ‡Ui †gvU †ÿÎd‡ji 0.25% 

(2) D”P kw³m¤úbœ wWdg©W ev‡ii †ÿ‡Î ‡gvU †ÿÎd‡ji 0.12% 

 2.4 WSD Ges USD c×wZ‡Z Aviwmwm GKgyLx ¯ø¨ve wWRvBb 

 

WSD Method 

 Design 4m x 8m simply supported slab following by the given information. 

  Information: live load = 350 kg/𝑚2𝑓΄𝑐=210 kg/𝑚2  u=21.0 kg/𝑚2 

  Floor finish =120 kg/𝑚2𝑓𝑐= 94.5 kg/𝑚2   n=10 

Movable partition =70 kg/𝑚2𝑓𝑠=1400 kg/𝑚2 

Suspended Selling = 60 kg/𝑚2𝑉𝑐=4.0 kg/𝑚2 

Solution: 

 Step-1: Load calculation:- w 

Effective span length, L= 4m (short direction of panel) 

Assume slab thickness, t=
𝐿

25
=

4×100

25
= 16cm 

Consider 1 m. or 100 cm strip of slab, 

Self wt. of R.C.C slab = 1x1x
16

100
x2400=384kg/𝑚2 of slab 

Live load…………………..………….=350 kg/𝑚2 of slab 

Floor Finish…………………………..=120kg/𝑚2 of slab 



Moveable load……………….……….=70kg/𝑚2 of slab 

Suspended Selling…………………………. = 60 kg/𝑚2of slab 

𝜔 =984kg/𝑚 of span 

∴ Total load , w = 984 × 4= 3936kg 

 Step-2:Maxm vertical shear-v 

For Simply Supported slab, V=
w

2
=

3936

2
= 1968kg 

 

 Step-3: Maxm Bending moment :( M) 

  M=
𝜔𝐿2

8
=

984×42

8
× 100 = 196800 kg-cm 

 Step-4: Effective depth –(d) 

 d=√
𝑀

𝑅𝑏
= √

196800

16.49×100
=11cm         k = 

10

10+1400
94.5

=0.403 

     J=1-
0.403

3
 =0.866 

R=
1

2
× 94.5 × 0.866 × 0.403=16.49 

     b= 100 cm 

Using 12 mm φ  bar and 2 cm clear cover, 

The total cover=2+
1.2

2
=2.6cm 

∴ Total depth=11+2.6=13.6cm<16 𝑐𝑚 

(Hence Ok) 

∴Acceptable total depth, d= 16cm 

∴Actual Effective depth d= (16 -2.6) =13.4cm 

 Step-5: Area of tensile steel-𝐴𝑠 

𝐴𝑠 =
196800

1400×0.866×13.4
= 12.11c𝑚2 

Using 12 mmφ  bar, 𝑎𝑠=1.13 c𝑚2 

∴Spacing, S =
100×1.13

12.11
= 9cm c/c  ≤ 3t or 45cm 

 Step-6: Cheek for shear stress-v 

V= 
1968

100×13.4
=1.47kg/c𝑚2<𝑣𝑐                   𝑣𝑐=4.0 kg/𝑚2 

(Hence ok) 



No web reinforcement is required. 

 Step-7: Cheek for bond stress- u 

u=
1968

41.88×.866×13.4
∑ 𝑜=N𝜋φ=

100

9
 x 𝜋 x 1.2=41.88cm 

= 4.05kg/c𝑚2 < 𝑢𝑎𝑙𝑙𝑢𝑎𝑙𝑙=21.0 kg/𝑚2 

(Hence ok) 

 Step-8: Area of temperature bar-𝐴ˊ𝑠 

𝐴ˊ𝑠=0.0025 100x16 =4.0 c𝑚2 

 Using 10 mmφ  bar temperature bar,𝑎𝑠=0.79 c𝑚2 

∴Spacing S =
100×0.79

4
=19 cm c/c≤5t or 45cm 

 Step-9: Sketch 

 

 

 

 

 

 

 

 

USD Method 

 Design 4m x 8m continuous slab by the following information, 

Information: live load = 350 kg/𝑚2 

𝑓΄𝑐=280 kg/𝑚2 

 Floor finish =100 kg/𝑚2 

n=10    𝑓𝑦=4200 kg/𝑚2 

Solution:   

 Step-1: Ultimate Load calculation:- ω 

Consider 1 m. or 100 cm strip of slab, 

Effective span length, L= 4m (short direction of panel) 

Minimum thickness of the slab, t=
𝐿

35
=

4×100

35
 =11.42cm≈ 16cm 



Self wt. of R.C.C slab = 1x1x
16

100
x2400=384 kg/m 

Floor Finish…………………………..=100 kg/𝑚 

 Total D. load ,𝐷. 𝐿 =484kg/𝑚  

∴ Total Ultimate Load=1.7 × 350 + 1.4 × 484=1272.6 kg/𝑚2 

∴ Consider 1m strip of slab, 

Total Load,𝑤𝑢 = 𝑤𝑢 × 𝐿 = 1272.6 × 4 = 5090.4 kg 

 Step-2:Maxm vertical shear-v 

For continuous slab,V=
𝑤𝑢

2
=

5090.4

2
= 2545.2 kg 

Step-3: Maxm Bending moment :( M) 

 M=
𝑤𝑢𝐿2

12
=

1272.6×42

12
× 100=169680kg-cm   

 Step-4: Effective depth –(d) 

(i) Steel ratio,𝜌𝑏 = 0.85𝛽1
𝑓΄𝑐

𝑓𝑦
×

6117

6117+𝑓𝑦
 

   =0.85 × .85
280

4200
×

6117

6117+4200
= 0.0285 

(ii) Maximum Steel ratio, 𝜌𝑚𝑎𝑥 = 0.75 × 0.0285 = 0.0214 

(iii) Steel ratio, 𝜌 = 𝜌𝑚𝑎𝑥 = 0.0214 

We know, 

𝑚𝑢 = φ𝑚𝑛 

 Here,    φ = 0.90  b= 100 cm 

𝑚𝑛 = 𝜌𝑓𝑦𝑏𝑑2(1 − 0.59𝜌
𝑓΄𝑐

𝑓𝑦
) 

𝑚𝑢 = φ𝜌𝑓𝑦𝑏𝑑2(1 − 0.59𝜌
𝑓΄𝑐

𝑓𝑦
) 

169680=0.90 × 0.0214 × 4200 × 100𝑑2(1 − 0.590.0214
4200

280
) 

𝑑 = 5.08 ≈ 5.5 𝑐𝑚 

Using 12 mm φ  bar and 2 cm clear cover, 

The total cover=2+
1.2

2
=2.6cm 

∴ Total depth=5.5+2.6=8.1cm<16 

(Hence Ok) 

∴Acceptable total depth, d= 16 cm 

∴Actual Effective depth d= (16-2.6) =13.4cm 

 Step-5: Area of tensile steel-𝐴𝑠 

𝑎𝑠 =
𝐴ˊ𝑠𝑓𝑦

0.85𝑓΄𝑐×𝑏
=

𝜌𝑏𝑑𝑓𝑦

0.85𝑓΄𝑐×𝑏
=

𝜌𝑑𝑓𝑦

0.85𝑓΄𝑐
=

0.0214×8.9×4200

0.85×280
= 3.6c𝑚2 

𝐴𝑠 =
𝑚𝑢

𝜑𝑓𝑦 (𝑑 −
𝑎

2
)

=
169680

0.90 × 4200 (13.4 −
5.06

2
)

= 4.13𝑐𝑚2 



Using 12 mmφ  bar, 𝑎𝑠=1.13 c𝑚2 

∴Spacing, S =
100×1.13

4.13
=18.18𝑐𝑚 ≈ 18cm c/c  ≤ 3t or 45cm 

 Step-6: Cheek for shear stress-v 

𝑉𝑢(𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙) = 𝑉𝑢 −
𝑤𝑢 × 𝑑

100
 

= 2545.2 − 1272 ×
8.9

100
 

                                                      =2431.94 kg/c𝑚2 

 

𝑣𝑐𝑢=0.53𝜑√𝑓΄𝑐 = 0.53 × 0.85√280 = 89.10kg/c𝑚2 

𝑣𝑐 =
𝑉𝑢

𝑏𝑑
=

2431.94

100×8.9
= 2.73 kg/c𝑚2<𝑣𝑐𝑢 

(Hence ok) 

No web reinforcement is required. 

 

 Step-7: Cheek for bond stress- u 

Maximum shear 𝑉𝑢
 =

2545.2kg

c𝑚2
 

𝑢𝑎𝑙𝑙𝑜𝑤𝑎𝑏𝑙𝑒=
6.39√𝑓΄𝑐

D
=

6.39√280

1.2
 

= 89.10kg/c𝑚2 > 56.26kg/c𝑚2(𝑚𝑎𝑥) 

(Hence ok) 

𝑈𝑎𝑙𝑙 = 56.2 kg/c𝑚2 

∑𝑜=
𝑉𝑢

𝜑𝑢𝑎𝑙𝑙(𝑑−
𝑎

2
)

=
2542.2

0.85×56.2×(8.9−
3.36

2
)

= 7.38𝑐𝑚 

Spacing, S=𝑆 =
100×3.1416×1.2

7.38
= 51.08𝑐𝑚 

But actual spacing 33.5 cm c/c. 

 

 Step-8: Area of temperature bar-𝐴ˊ𝑠 

𝐴ˊ𝑠=0.0025 b x t =0.002 × 100 × 16 = 3.2𝑐𝑚2 

  Using 10 mmφ  bar temperature bar,𝑎𝑠=0.79 c𝑚2 

∴Spacing S =
100×0.79

3.2
= 24 cm c/c≤5t or 45cm 

 Step-9: Sketch 

 



 

 

 

 

 

 

 2.5 WSD c×wZ‡Z GKwU Aviwmwm K¨vw›Uwjfvi ¯ø¨ve wWRvBb 

 K¨vw›Uwjfvi ¯ø¨ve 

‡h ¯ø¨ve Gi GKwU cÖvšÍ mv‡cv‡U©i Dci Aew¯’Z Ges Ab¨ cÖvšÍ mv‡cvU© n‡Z AMÖfv‡M ewa©Z 

Ae¯’vq _v‡K Zv‡K K¨vw›Uwjfvi ¯ø¨ve e‡j| Giƒc ¯ø¨v‡ei m¤ú~Y© As‡k †b‡MwUf †gv‡g›U m„wó 

nq| GRb¨ †UbmvBj wiBb‡dvm©‡g›U ¯ø¨v‡ei Dcwifv‡M e¨eüZ nq| 

 

 Design a cantilever slab following by the given information. 

 Information: Span Length, L=2.5m 

live load = 450 kg/𝑚2𝑓΄𝑐=210 kg/𝑚2  u=33.0 kg/𝑚2n=9 

𝑓𝑐= 94.5 kg/𝑚2𝑓𝑠=1400 kg/𝑚2𝑉𝑐=4.2 kg/𝑚2 

 Step-1: Load calculation:- w 

Effective span length, L= 2.5m Assume slab thickness,  

t=
𝐿

12
=

2.5×100

12
= 20.83 𝑐𝑚 ≈ 21𝑐𝑚 

Consider 1 m. or 100 cm strip of slab,  

Self wt. of R.C.C slab = 1x1x
21

100
x2400=504 kg/𝑚2 of slab 

Live load…………………..………….=450 kg/𝑚2 of slab 

  𝜔 =954kg/𝑚 of span 

∴ Total load , w = 𝜔 × 𝐿 = 954 × 2.5 = 2385 kg 

 Step-2:Maxm vertical shear-v 

* For Cantilever slab, V=2385kg. 

 Step-3: Maxm Bending moment :( M) 

 M=
𝜔𝐿2

2
=

954×2.52

2
× 100=298125kg-cm 

 Step-4: Effective depth –(d) 

 d=√
298125

15.61×100
=13.82cm                             k = 

9

9+1400
94.5

= 0.378 



      J=1-
0.378

3
= 0.874 =……. 

𝑅 =
1

2
× 94.5 × 0.874 × 0.378 = 15.61   b= 100 cm 

Using 12 mm φ  bar and 2 cm clear cover, 

The total cover=2+
1.2

2
=2.6cm 

 

∴ Total depth=13.82+2.6=16.62cm<21 𝑐𝑚 

(Hence Ok) 

∴Acceptable total depth, d= 21cm 

∴Actual Effective depth d= (21-2.6)=18.2cm 

 Step-5: Area of tensile steel-𝐴𝑠 

𝐴𝑠 =
298125

1400×0.874×18.2
=13.39c𝑚2 

Using 12 mmφ  bar, 𝑎𝑠=1.13 c𝑚2 

∴Spacing, S =
100×1.13

13.39
=15cm c/c  ≤ 3t or 45cm 

Using 12 mmφ  bar @15 cm c/c 

Curtailment of steel: 

Thickness of considered section, 

𝑡 = 10 + (
21 − 10

2.54
× 1.25) = 15.5𝑐𝑚  

Avg. Thickness, t=
15.5+10

2
= 12.75𝑐𝑚 

According to avg. thickness, 

Design Load: 

(i) Self wt. of slab= 
12.75

100
× 1 × 2400 = 306 𝑘𝑔/𝑚 

(ii) Live load         =…………..............= 450 𝑘𝑔/𝑚 

                                   𝑤 = 756𝑘𝑔/𝑚 

Bending Moment: 

M =
756 × 1.252

2
× 100 = 590062.5kg − cm 

Effective Depth: 



d=√
59062.5

15.61×100
=6.15cm       

but effective depth at mid span d=15.50-0.8=12.70cm 

Area of Tensile steel:    

𝐴𝑠 =
59062.5

1400×0.874×12.70
=3.80c𝑚2 

extra steel at support=(13.39/2)=6.70 c𝑚2 >3.80 c𝑚2 

 

 Step-6: Cheek for shear stress-v 

V= 
𝑉

𝑏𝑑
 =

2385

100×14.2
= 1.68kg/c𝑚2<𝑣𝑐                   𝑣𝑐=4.20 c𝑚2 

  (Hence ok) 

No web reinforcement is required. 

 

 Step-7: Cheek for bond stress- u 

u=
𝑉

∑ 𝑜𝑗𝑑
=

2385

43.73×0.874×14.2
∑ 𝑜=N𝜋φ=

100

11.5
 x 𝜋 x 1.2=43.73cm 

= 4.39kg/c𝑚2 < 𝑢𝑎𝑙𝑙𝑢𝑎𝑙𝑙=
3.23√210

1.2
=29.25kg/c𝑚2 

    (Here ok) 

 Step-8: Area of temperature bar-𝐴ˊ𝑠 

t =
21 + 10

2
= 15.5cm 

𝐴ˊ𝑠=0.0025 b x t =0.0025 x100x15.5= 3.875c𝑚2 

 Using 10 mmφ  bar temperature bar,𝑎𝑠=0.79 c𝑚2 

∴Spacing S =
100×0.79

3.875
=20.00cm c/c≤5t or 45cm 

 Step-9: Sketch 

 2.6 WSD c×wZ‡Z GKwU Aviwe ¯ø¨ve wWRvBb 

 Aviwe ¯ø¨v‡e A_©‰bwZK mvkª‡q 50% B‡Ui IRb Ges 50% KswµU Gi IRb wnmve K‡i 

¯ø¨v‡ei wbR¯^ IRb wbY©q Kiv nq| G ø̄¨v‡ei wWRvBb c×wZ Aviwmwm ø̄¨v‡ei wWRvB‡bi 

b¨vq| cv_©K¨ ïay GB †h, Aviwmwm‡Z e¨eüZ i‡Wi e¨v‡mi Dci wbf©i K‡i i‡Wi e¨eavb 

wbY©q Kiv nq| wKš‘ Aviwe ¯ø¨v‡ei †ÿ‡Î i‡Wi e¨vm wbY©q Kiv nq|G ¯ø¨v‡e e¨eüZ BU 1g 

†kªwYi n‡e| Avi ̀ yB B‡Ui ga¨eZx© Ask‡K wie e‡j| GB wie Gi cÖ¯’ gU©vi (1:3) Gi †ÿ‡Î 

20 wgwg. Ges Kswµ‡Ui †ÿ‡Î 20wgwg. †_‡K 75 wgwg. cq©šÍ n‡e| ¯ø¨v‡ei gy³ Kfvwis 2 

‡mwg. aiv nq|  



 Design a RB slab by the following information, 

Information: wall thickness=25 cm  

Live load = 250 kg/𝑚2𝑓΄𝑐=180 kg/𝑚2 

 Floor finish =150 kg/𝑚2𝑓𝑐= 94.5 kg/𝑚2   n=10 

Movable partition =50 kg/𝑚2𝑓𝑠=1350 kg/𝑚2 

        𝑉𝑐=3.92 kg/𝑚2  v=17.5 kg/𝑚2 

 

 

 

 

Solution: 

 Step-1: Load calculation:- w 

Free span length of slab =3.75m 

Wall thickness=25 cm 

Effective span length, L= 3.75+0.25=4.00m 

According to ACI code, Minimum slab Thickness , 

 t=
𝐿

25
=

4×100

25
= 16cm 

According to 0.33L,Slab thickness, t=0.033x400=13.2cm 

Slab Thickness, t=16 cm 

Consider 1 m strip of slab, 

Self wt. of R.C.C slab(50%) = 0.5x1x
16

100
x2400=192 kg/𝑚2 of slab 

Brick weight (50%)………..=0.5x1x
16

100
x1920 =153.6 kg/𝑚2 of slab 

Live load…………………..……………….…=250.00kg /𝑚2 of slab 

Floor Finish…………………………………..=150.00kg/𝑚2 of slab 

Moveable load……………….…………….…=50.00kg/𝑚2 of slab 

𝜔 =795.6kg/𝑚 of span 

∴ Total load, w = 795.6 ×4= 3182.4kg. 

 Step-2:Maxm vertical shear-v 

* For Simply Supported slab,V=
𝑤

2
=

3182.6

2
= 1591.2 kg 

 Step-3: Maxm Bending moment :( M) 

 M=
𝜔𝐿2

8
=

795.6×42

8
× 100 = 1591.2…..kg-cm 

 

 Step-4: Effective depth –(d) 

 d=√
159120

13.29×100
= 10.94….cm                             k = 

10

10+1350
81

=0.375 

         J=1-
0.375

3
 =0.875 

  R=
1

2
× 81 × 0.875 × 0.375=13.29b= 100 cm                     

Using 2 cm clear cover, 

The total cover =2cm 

∴ Total depth=10.94+2 =12.94cm<16𝑐𝑚 



(Hence Ok) 

∴Acceptable total depth, d= 16cm 

∴Actual Effective depth d= (16 -2) =14cm 

 Step-5: Area of tensile steel-𝐴𝑠 

𝐴𝑠 =
𝑀

𝑓𝑠𝑗𝑑
=

159120

1350×0.875×14
= 9.62c𝑚2 

 Using 18mmφ  bar,   brick wide =12.7 cm & rib wide =5 cm  

∴Spacing, S =
100𝑎𝑠

𝐴𝑠
∴   S=12.7+5=17.7𝑐𝑚 ≈ 18 𝑐𝑚 

𝑎𝑠 =
𝑆×𝐴𝑠

100
=

18×9.62

100
= 1.73 c𝑚2 

 

∴   Dia of Steel,𝐷 = √
𝑎𝑠
𝜋

4

= √
1.73

𝜋

4

= 1.48𝑐𝑚 ≈ 16𝑚𝑚 

 Step-6: Cheek for shear stress-v 

V= 
𝑉

𝑏𝑑
 =

1519.2

27.95×0.875×14
= 1.14kg/c𝑚2<𝑣𝑐                   𝑣𝑐=3.92 kg/c𝑚2 

   (Hence ok) 

No web reinforcement is required. 

 Step-7: Cheek for bond stress- u 

u=
𝑉

∑ 𝑜𝑗𝑑
=

1591.2

27.95×0.875×14
∑ 𝑜=N𝜋φ=

100

18
 x 𝜋 x 1.6=27.95cm 

= 4.65kg/c𝑚2 < 𝑢𝑎𝑙𝑙𝑢𝑎𝑙𝑙=
3.23√180

1.6
= 27.08kg/c𝑚2 

     (Here ok) 

 Step-8: Area of temperature bar-𝐴ˊ𝑠 

𝐴ˊ𝑠=0.0025 b x t=0.0025 x100 x16 =4 c𝑚2 

 Here, Spacing=30 cm 

∴Spacing, S =
100𝑎𝑠

𝐴ˊ𝑠
 

𝑎𝑠 =
𝑆×𝐴ˊ𝑠

100
=

30×4

100
= 1.2 c𝑚2 

∴   Dia of Steel,𝐷 = √
𝑎𝑠
𝜋

4

= √
1.2

𝜋

4

= 1.24𝑐𝑚 ≈ 16𝑚m 

∴Using 16 mm φ bar @30 cm c/c. 

 

 Step-9: Sketch 

 

 2.7 cÖ`Ë Z_¨ n‡Z GKgyLx ¯ø¨v‡ei †jvW en‡bi mÿgZv wbY©q 

 †h mg¯Í ¯ø¨ve¸‡jvi cÖ¯’ eivei wecixZ cÖvšÍØq mgvšÍivj we‡gi ev †`Iqv‡ji Dci Ae¯’vb 

K‡i Ges †KejgvÎ GKw`‡K cÖavb wiBb‡dvm©‡g›U e¨envi Kiv nq, †m mg¯Í ¯ø¨ve‡K 

GKgyLx ¯ø¨ve e‡j|  

 

 

 

 



 

 

 

 

Aa¨vq bs : 03 

Aa¨v‡qi bvg : Aviwmwm wØgyLx ø̄¨ve wWRvB‡bi bxwZmg~n 

(Principles of Designing RCC Two-Way Slab) 

 

 3.0 Aviwmwm Uz-I‡q mwjW ø̄¨ve wWRvB‡bi bxwZmg~n :  

 †h mg¯Í ¯ø¨v‡ei cÖvšÍ¸‡jv Pviw`‡Ki †`Iqvj ev ex‡gi Dci Ae¯’vb K‡i Ges ¯ø¨v‡ei cÖavb 

wiBb‡dvm©‡g›U `yw`‡KB e¨envi Kiv nq Zv‡K wØgyLx ¯ø¨ve e‡j| 

 ACI ‡KvW AbyhvwqwØgyLx ¯ø¨ve‡K wZb †kªYx‡Z wef³ Kiv hvq| h_v : 

(1) mgfv‡e we¯Í…Z †jvW Ges ¯ø¨v‡ei KY©vi¸‡jv gy³fv‡e D‡Ëvjb ‡hvM¨mn 

     PvicÖvšÍ mvaviYfv‡e ¯’vwcZ  

(2) mgfv‡e we¯Í…Z †jvW Ges ¯ø¨v‡ei KY©vi¸‡jv wbPz K‡i ivLvmn PvicÖvšÍ  

     mvaviYfv‡e ¯’vwcZ 

(3) mgfv‡e we¯Í…Z ¯ø¨v‡ei cÖvšÍ¸‡jv Ave× A_ev Awew”Qbœ  

 Aviwmwm mwjW ¯ø¨v‡ei bxwZmg~n : 

(K) GUv Pviw`‡Ki weg A_ev Kjv‡gi Dci Ae¯’vb Ki‡e| 

(L) Gi ˆ`N¨© I cÖ‡¯’i AbycvZ wØ¸‡Yi †ewk n‡e bv| 

 3.1 Aviwmwm wØ-gyLx mwjW ø̄¨v‡ei b~b¨Zg cyiæZ¡ 

 Uz-I‡q ¯ø¨ve wWRvB‡bi Ki‡Z me©cÖ_g wbR¯^ IRb †ei K‡i ¯ø¨v‡ei cyiæZ¡ wbY©q Kiv nq| 

 ACI ‡KvW Abyhvwq wØgyLx ¯ø¨v‡ei b~b¨Zg cyiæZ¡  

 3.2 wØgyLx mwjW ¯ø¨ve wWRvB‡b †ewÛs †gv‡g›U †Kv-Bwdwm‡q‡›Ui e¨envi 

 Uz-I‡q ¯ø¨v‡ei cÖvšÍ Ae¯’v 5 cÖKvi n‡Z cv‡i| h_v :  

(K) m¤ú~Y~ Awew”Qbœ ev Af¨šÍixY c¨v‡bj 

(L) GK cÖvšÍ wew”Qbœ  

(M) `yB cÖvšÍ wew”Qbœ 

(N) wZb cÖvšÍ wew”Qbœ  

(O) Pvi cÖvšÍ wew”Qbœ 

 

 

 

 



 

 

 

 

 

 

 3.3 Kjvg w÷ªc I wgWj w÷ªc Gi eY©bv 

 wØgyLx ¯ø¨v‡ei gaª dvwj‡Z me©vwaK abvZ¡K †gv‡g›U Ges cvk^©dvwj‡Z me©vwaK FYvZ¡K 

†gv‡g›U m„wó nq| ZvB ¯ø¨ve‡K †h †Kvb w`‡K wZbwU As‡k wef³ Kiv nq| ¯ø¨ve c¨v‡b‡ji 

†h †Kvb w`‡Ki †K›`ª¯’‡ji A‡a©K Ask‡K wgWj w÷ªc Ges †K›`ª¯’‡ji Dfq cv‡k^©i GK 

PZy_©vsk‡K Kjvg w÷ªc e‡j| 

 

 

 

 

 

 

 

 

 

 

 

 

 3.4 Aviwmwm Uz-I‡q mwjW ø̄¨ve wWRvB‡bi WSD c×wZ 

 Design Steps of Two way slab for case:1 

 Step-1: Load  calculation-w: 

Assume maxm slab thickness, t=
2(𝐿+s)×100 

180
=… cm ≥9 cm.  

Here, L= length of long span & S= length of short span  

Self wt. of slab= 1 x 1 x 
𝑡

100
 x 2400=    kg/𝑚2 

Live load=…………………………=   kg/𝑚2 

Floor finish=………………………=    kg/𝑚2 

𝜔=……kg/𝑚2 

 Step-2 Maxm vertical shear force-v: 

Here, m=
𝑠

𝑙
= … 

L= length of long span & S= length of short span0 

a) For Long span, 𝑉1=
𝑤𝑠

3
 = …kg 

b) For Short span,𝑉2=
𝑤𝑠

3
x 

3−𝑚2

2
= …kg 



Step-3 maxm B.M-M:  

m=
𝑠

𝑙
= … 

a) For Short span 

   (1)(-) ve B moment at cont.edge = CW𝑆2 × 100 

=kg-cm 

  (2)(-) ve B moment at discont. edge = CW𝑆2 × 100 

    =kg-cm 

  (3)(+) ve B. moment at mid.Span = CW𝑆2 × 100 

= kg-cm  

b) For long  span 

  (1)(-) ve B moment at cont. edge = CW𝑆2 × 100 

=kg-cm 

  (2)(-) ve B moment at discont. edge = CW𝑆2 × 100 

                                                               =kg-cm 

  (3)(+) ve B. moment at mid. Span     = CW𝑆2 × 100 

                                                               = kg-cm  

 Step-4 Effctive depth-d:  

For Short span Step-4: Effective depth –(d) 

𝑑𝑠=√
𝑀𝑚𝑎𝑥

𝑅𝑏
=….cm                             k = 

𝑛

𝑛+𝑓𝑠
𝑓𝑐

=⋯. 

      J=1-
𝑘

3
 =……. 

b= 100     R=
1

2
𝑓𝑐𝑗𝑘=……. 

Using 12 mm φ  bar and 2 cm clear cover, 

The total cover=2+
1.2

2
=2.6cm 

∴ Total depth=d+2.6=……….cm<𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠  

(Hence Ok) 

∴Acceptable total depth, d= 𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠 cm 

∴Actual Effective depth d= (𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠  -2.6)=cm 

For long span 

𝑑𝑙=√
𝑀𝑚𝑎𝑥

𝑅𝑏
=….cm                           

Using 12 mm φ  bar and 2 cm clear cover, 

The total cover=2+1.2 +
1.2

2
=3.8 cm 

∴ Total depth=d+3.8 =……….cm<𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠  

(Hence Ok) 

∴Acceptable total depth, d= 𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠 cm 

∴Actual Effective depth d= (𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠  -3.8)=cm 

Step-5 Area of tensile steel-𝐴𝑠:  

For Middle strip 

a) For Short span:(using 12 mm 𝜑 bar) 



(1)(-) veAsfor  cont.edge=
𝑀

𝑓𝑠𝑗ds
= ⋯ 𝑐 𝑚2

 

∴ Spacing, =
100𝑎𝑠

𝐴𝑠
 =X1 cm c/c. 

(2)(-) veAs for discont.edge=
𝑀

𝑓𝑠𝑗ds
= ⋯ 𝑐 𝑚2

 

∴ Spacing, =
100𝑎𝑠

𝐴𝑠
 =X2 cm c/c 

(3)(+) veAsfor  mid.span=
𝑀

𝑓𝑠𝑗ds
= ⋯ 𝑐 𝑚2 

∴ Spacing, =
100 𝑥 𝑎𝑠

𝐴𝑠
 =      X3 = cm c/c. 

b)For long span:(using 12 mm 𝜑 bar) 

(1)(-) veAsfor  cont.edge=
𝑀

𝑓𝑠𝑗dL
= ⋯ 𝑐𝑚2 

∴ Spacing, =
100 𝑥 𝑎𝑠

𝐴𝑠
 =     Y1 cm c/c. 

(2)(-) veAs for discont.edge=
𝑀

𝑓𝑠𝑗dL
= ⋯ 𝑐𝑚2 

∴ Spacing, =
100 𝑥 𝑎𝑠

𝐴𝑠
 =      Y2 cm c/c. 

(3)(+) veAs for mid.span=
𝑀

𝑓𝑠𝑗dL
= ⋯ 𝑐𝑚2 

∴ Spacing, =
100 𝑥 𝑎𝑠

𝐴𝑠
 =      y3 cm c/c. 

For column strip:(using 12 mm 𝜑 bar) 

a) For Short span: 

1) At cont. edge spacing for (-) ve,     As=(x1 × 1.5) =   cm c/c. 

2) At discont. edge spacing for (-) ve, As=(x2 × 1.5) =  cm c/c. 

3) At mid span spacing for (+) ve,       As=(x1 × 1.5) =   cm c/c. 

 

b) For long span: 

1) At cont. edge spacing for (-) ve,     As=(y1 × 1.5) =   cm c/c. 

2) At discont. edge spacing for (-) ve, As=(y2 × 1.5) =  cm c/c. 

3) At mid span spacing for (+) ve,       As= (y1 × 1.5) =     cm c/c. 

Step-6 cheak shear stress-𝑉 

Vc =.292√𝑓΄𝑐 

a)For short span,𝑉1 =
𝑉1

𝑏𝑑𝑠
=……kg/c𝑚2<vc 

b)For long span, 𝑉2 =
𝑉2

𝑏𝑑𝐿
=……..kg/c𝑚2<vc.  

 

 

Step-7 cheakbondstress-𝑉 

𝑈𝑎𝑙𝑙=
3.23√𝑓΄𝑐

𝜑
 

a)For short span,u= U=
𝑉1

∑ 𝑜𝑗𝑑
=kg/c𝑚2<𝑈𝑎𝑙𝑙 ∑ 𝑜 =N𝜑𝜋=

100

𝑆𝑚𝑎𝑥
× 𝜋 × 1.2 

b)For long span,u =
𝑉2

∑ 𝑜𝑗𝑑1
=……..kg/c𝑚2<𝑈𝑎𝑙𝑙 ∑ 𝑜 =N𝜑𝜋=

100

𝑆𝑚𝑎𝑥
× 𝜋 × 1.2 

Step-8 Sketck : 



 

 3.5 wØgyLx mwjW ¯ø¨v‡e KY©vi wiBb‡dvm©‡g‡›Ui cÖ‡qvRbxqZv 

 wØgyLx ¯ø¨v‡ei Dci hLb †jvW cÖhy³ nq, ZLb ¯ø¨vewU wWm AvKv‡i wePz¨wZ N‡U|  G Ae¯’vq 

¯ø¨v‡ei ewnt¯’ KY©vi mv‡cvU© †_‡K Dc‡i IVvi †Póv K‡i| G wµqvi d‡j ¯ø¨v‡ei ewnt¯’ 

†KvYvq UzBw÷s †gv‡g‡›Ui m„wó nq, hv cÖwZ‡iv‡ai Rb¨ ¯ø¨v‡ei ewnt¯’ †KvYvq †h we‡kl 

wiBb‡dvm©‡g›U e¨envi Kiv nq Zv‡K KY©vi wiBb‡dvm©‡g›U e‡j| 

 

 

 3.6WSD c×wZ‡Z GKwU Aviwmwm e¨vjKwb ¯ø¨ve wWRvBb 

 e¨vjKwb ¯ø¨ve mvaviYZ g~j K‡ÿi evB‡i ¯^í cwim‡ii SzjšÍ ¯ø¨ve| G ¯ø¨v‡ei cÖvšÍ Ae¯’vq 

wZb cÖKvi ¯ø¨ve wWRvBb Kiv nq| h_v : 

(K) e¨vjKwb ¯ø¨ve ¯ø¨v‡ei GK cÖvšÍ Ave× Ges wZb cÖvšÍ gy³ 

(L) e¨vjKwb ¯ø¨ve cvkvcvwk `yB mv‡cvU©hy³ 

(M) e¨vjKwb ¯ø¨ve GKw`‡K gy³ Ges wZb w`‡K Ave× 

 Two support connected balcony slab  

Total load=𝑤𝑠 + 𝑤𝑙 = 𝑤 

𝑤𝑠 = 𝑤−𝑤𝑙…..(1) 

According to deflection of “O” point 

𝑤𝑠 × 𝑠4

8𝐸𝐼
=

𝑤𝑙 × 𝑙4

8𝐸𝐼
 

𝑤𝑠 × 𝑠4 = 𝑤𝑙 × 𝑙4 

𝑤𝑠 = 𝑤𝑙 × (
L

S
)

4
……….(2 

𝑤−𝑤𝑙 = 𝑤𝑙 × (
L

S
)

4

 

 

𝑤−𝑤𝑙  = 𝑤𝑙 × (𝑚)4 [𝑚 =
𝐿

𝑆
] 

𝑤 = 𝑤𝑙 + 𝑤𝑙 × (𝑚)4 

𝑤𝑙 =
𝑤

1 + (𝑚)4
 

   (proved) 

𝑤𝑠 = 𝑤−𝑤𝑙 

  (proved) 

 

 Design a Two support connected balcony slab  

 

 Step-1: Load  calculation-w: 

 Assume the total thickness, t=…. cm 

Consider 1 m. strip of slab,𝑚 =
𝐿

𝑆
 

Load in long span,𝑤𝑙 =
𝑤

1+(𝑚)4
𝑘𝑔/𝑚 

 



Load in short span,𝑤𝑠 = 𝑤−𝑤𝑙 𝑘𝑔/𝑚 

 

 Step-2 Maxm vertical shear force-v: 

Here,  

L= length of long span & S= length of short span0 

a. For Long span, 𝑉1=𝑤𝑙 × 𝐿 = …kg 

b. For Short span,𝑉2=𝑤𝑠 × 𝑆…kg 

 

 

 Step-3 maxm B.M-M:  

1) For Short span,Ms =
𝑤𝑠×𝑆2

2
× 100 = ⋯ 𝑘𝑔 − 𝑐𝑚 

2) For long  spanMl =
𝑤𝑙×𝐿2

2
× 100 = ⋯ 𝑘𝑔 − 𝑐𝑚 

 Step-4 Effctive depth-d:  

For Short span Step-4: Effective depth –(d) 

𝑑𝑠=√
𝑀𝑚𝑎𝑥

𝑅𝑏
=….cm                             k = 

𝑛

𝑛+𝑓𝑠
𝑓𝑐

=⋯. 

 J=1-
𝑘

3
 =…….  

b= 100 cm  R=
1

2
𝑓𝑐𝑗𝑘=……. 

 Using 12 mm φ  bar and 2 cm clear cover, 

The total cover=2+
1.2

2
=2.6cm 

∴ Total depth=d+2.6=……….cm<𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠  

(Hence Ok) 

∴Acceptable total depth, d= 𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠 cm 

∴Actual Effective depth d= (𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠  -2.6)=cm 

For long span 

𝑑𝑙=√
𝑀𝑚𝑎𝑥

𝑅𝑏
=….cm                           

Using 12 mm φ  bar and 2 cm clear cover, 

The total cover=2+1.2 +
1.2

2
=3.8 cm 

∴ Total depth=d+3.8 =……….cm<𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠  

(Hence Ok) 



∴ Acceptable total depth, d= 𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠 cm 

∴Actual Effective depth d= (𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠  -3.8) = …cm 

 Step-5 Area of tensile steel-𝐴𝑠:  

Minimum Area of steel, As=0.0025b x t = cm2 

(a) For Short span:(using 12 mm 𝜑 bar) 

𝐴𝑠𝑠
=

𝑀

𝑓𝑠𝑗ds
= ⋯ 𝑐 𝑚2 

as= 1.13 cm2 

∴ Spacing, S =
100×𝑎𝑠

𝐴𝑠
 =… cm c/c. 

b)For long span:(using 12 mm 𝜑 bar) 

𝐴𝑠𝑙
 =

𝑀

𝑓𝑠𝑗dl
= ⋯ 𝑐 𝑚2 

as= 1.13 cm2 

∴ Spacing, S =
100×𝑎𝑠

𝐴𝑠
 =… cm c/c. 

 Step-6 cheak shear stress-𝑉 

Vc =.292√𝑓΄𝑐 

MaxmShear Force, 𝑣 = =
𝑉𝑠

𝑏𝑑𝑠
=……kg/c𝑚2<vc 

 Step-7 cheakbondstress-𝑉 

𝑈𝑎𝑙𝑙=
3.23√𝑓΄𝑐

𝜑
 

a)For short span,u= U=
𝑉1

∑ 𝑜𝑗𝑑
=kg/c𝑚2<𝑈𝑎𝑙𝑙 ∑ 𝑜 =N𝜑𝜋=

100

𝑆𝑚𝑎𝑥
× 𝜋 × 1.2 

b)For long span,u =
𝑉2

∑ 𝑜𝑗𝑑1
=……..kg/c𝑚2<𝑈𝑎𝑙𝑙 ∑ 𝑜 =N𝜑𝜋=

100

𝑆𝑚𝑎𝑥
× 𝜋 × 1.2 

 Step-8:length of anchorage or Development: 

 𝐿𝑑 =
𝑓𝑠 × 𝑑

4𝑢
= ⋯ 𝑐𝑚 

  According to ACI code,MinmLd=30 cm 

 Step-9:Sketch 

 Three support connected balcony slab  

 

Total load=𝑤𝑠 + 𝑤𝑙 = 𝑤 

Load in short span,𝑤𝑠 =
𝑤𝑚4

𝑚4+9.6
= ⋯ 𝑘𝑔/𝑚 

Load in long span,𝑤𝑙 = 𝑤 − 𝑤𝑠 = ⋯ 𝑘𝑔/𝑚 

 

 Design a Three support connected balcony slab  



 

 Step-1: Load  calculation-w: 

Consider cantilever slab 

Assume the total thickness, t=…. cm 

Consider 1 m. strip of slab, 𝑚 =
𝐿

𝑆
 

1) Load in short span,𝑤𝑠 =
𝑤𝑚4

𝑚4+9.6
= ⋯ 𝑘𝑔/𝑚 

 

2) Load in long span,𝑤𝑙 = 𝑤 − 𝑤𝑠 = ⋯ 𝑘𝑔/𝑚 

 

 Step-2 Maxm vertical shear force-v: 

Here,  

L= length of long span & S= length of short span0 

c. For Long span, 𝑉1=𝑤𝑙 × 𝐿 = …kg 

d. For Short span,𝑉2=𝑤𝑠 × 𝑆=…kg 

 Step-3 maxm B.M-M:  

3) For Short span,Ms =
𝑤𝑠×𝑆2

2
× 100 = ⋯ 𝑘𝑔 − 𝑐𝑚 

4) For long  spanMl =
𝑤𝑙×𝐿2

8
× 100 = ⋯ 𝑘𝑔 − 𝑐𝑚 

 Step-4 Effctive depth-d:  

For Short span Step-4: Effective depth –(d) 

 𝑑𝑠=√
𝑀𝑚𝑎𝑥

𝑅𝑏
=….cm                             k = 

𝑛

𝑛+𝑓𝑠
𝑓𝑐

=⋯. 

   J=1-
𝑘

3
 =…….  

b= 100 cm R=
1

2
𝑓𝑐𝑗𝑘=……. 

Using 12 mm φ  bar and 2 cm clear cover, 

The total cover=2+
1.2

2
=2.6cm 

∴ Total depth=d+2.6=……….cm<𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠  

(Hence Ok) 

∴Acceptable total depth, d= 𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠 cm 

∴Actual Effective depth d= (𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠  -2.6)=cm 

For long span 



𝑑𝑙=√
𝑀𝑚𝑎𝑥

𝑅𝑏
=….cm                           

Using 12 mm φ  bar and 2 cm clear cover, 

The total cover=2+1.2 +
1.2

2
=3.8 cm 

∴ Total depth=d+3.8 =……….cm<𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠  

(Hence Ok) 

 

∴Acceptable total depth, d= 𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠 cm 

∴Actual Effective depth d= (𝑡𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑖𝑘𝑛𝑒𝑠𝑠  -3.8) = …cm 

 Step-5 Area of tensile steel-𝐴𝑠:  

Minimum Area of steel, As=0.0025b x t = cm2 

a) For Short span:(using 12 mm 𝜑 bar) 

𝐴𝑠𝑠
 =

𝑀

𝑓𝑠𝑗ds
= ⋯ 𝑐 𝑚2 

as= 1.13 cm2∴ Spacing, S =
100×𝑎𝑠

𝐴𝑠
 =… cm c/c. 

b) For long span:(using 12 mm 𝜑 bar) 

𝐴𝑠𝑙
 =

𝑀

𝑓𝑠𝑗dl
= ⋯ 𝑐 𝑚2 

as= 1.13 cm2 

∴ Spacing, S =
100×𝑎𝑠

𝐴𝑠
 =… cm c/c. 

 Step-6 cheak shear stress-𝑉 

Vc =.292√𝑓΄𝑐 

MaxmShear Force, 𝑣 = =
𝑉𝑠

𝑏𝑑𝑠
=……kg/c𝑚2<vc 

No web reinforcement is required. 

 Step-7 cheakbondstress-𝑉 

𝑈𝑎𝑙𝑙=
3.23√𝑓΄𝑐

𝜑
 

a)For short span,u= U=
𝑉1

∑ 𝑜𝑗𝑑
=kg/c𝑚2<𝑈𝑎𝑙𝑙 ∑ 𝑜 =N𝜑𝜋=

100

𝑆𝑚𝑎𝑥
× 𝜋 × 1.2 

b)For long span,u =
𝑉2

∑ 𝑜𝑗𝑑1
=……..kg/c𝑚2<𝑈𝑎𝑙𝑙 ∑ 𝑜 =N𝜑𝜋=

100

𝑆𝑚𝑎𝑥
× 𝜋 × 1.2 

 Step-8:length of anchorage or Development: 

𝐿𝑑 =
𝑓𝑠 × 𝑑

4𝑢
= ⋯ 𝑐𝑚 

According to ACI code,MinmLd=30 cm 

 Step-9:Sketck 

 



 

 

 

 

 

 

 

 

 

 3.7 cÖ`Ë Z_¨ n‡Z wØgyLx ¯ø¨v‡ei †jvW en‡bi mÿgZv wbY©q 

  

 

 

 

 

 

 

 

 

Assume the two way slab shown in figure is loaded with w kg/m2 unifamly 

distributed load. 

∗ Maxm shearfarce per width a long short span = V1 

∴  From the above figure the total load on edge Be 

 = w x Area of ∆BQC           Here 

         = w × 
1

2
 × Bc × QMBe = s 

         = w × 
1

2
 × s × 

s

2
 QM = 

Be

2
  = 

s

2
  = 

WS2

4
 

∴ Average reactoin per unit widths a long Be, 

= 
WS2

4
 ÷ S = 

WS2

4
 × 

1

s
  = 

WS

4
 

    But maxm reaction per unit width a long be will occur near eantre of Bc and ets 

Value may be taken V1 = 
WS

3
 

∗ Maxm shear force per unit width a long long span=𝑉2 

∴ From the above figare the total load edge AB or DC 

                                = w × Area of PQB∆ 

= w × 
L−s+L

2
 × 

𝑠

2
 



= 
𝑊𝑆

4
 (2L− s) = 

WS2

4
 (

2L

2
  − 1) = 

WS2

4
 (2 × 

1

m
− 1 ) = 

WS2

4
 (

2−m

2
) 

= 
WS2

4
 (

2s−sm

m
 ) × 

1

S
   = 

WS2

4
 (

2−m

m
 ) × s × 

1

s
 

= 
WS2

4
 (

2−m

m
 )     

∴ Average reation per unit width a long AB 

                         = 
WS2

4
 (

2−m

m
 ) ×  

1

L
    = 

WS2

4
 (

2−m

m
 ) ×  

s

L
 

 

Aa¨vq bs : 04 

Aa¨v‡qi bvg : Aviwmwm wmuwo ø̄¨ve wWRvB‡bi bxwZmg~n 

(Principles of Designing RCC Stair Slab) 

 

 4.0RCCwmuwo ¯ø¨ve wWRvB‡bi bxwZmg~n 

 Bgvi‡Zi GKZjv †_‡K Ab¨ Zjvq wbivc‡`, Abvqv‡m Ges `ªæZ IVvbvgv Kivi Rb¨ 

KZK¸‡jv av‡ci mvnv‡h¨ †h c_ wbg©vY Kiv nq Zv‡K wmuwo e‡j| G wmuwo ̀ vjv‡bi †h RvqMvq 

Ae¯’vb K‡i Zv‡K wmuwoNi e‡j|emZevwo‡Z wmuwoi cÖ¯’ 90 wmwg. Ges cvewjK fe‡bi Rb¨ 

1.5 wgUvi †_‡K 1.8 wgUvi nIqv DwPZ| Avi IVvbvgvi myweavi Rb¨ cÖwZwU d¬vB‡U 10-12wU 

avc ivLv †kÖq| Z‡e 3wUi Kg avc ivLv DwPZ bq| wmuwoi †nWiæg Kgc‡ÿ 2.1-2.3 wgUvi 

nIqv DwPZ| Avi j¨vwÛs Gi PIov d¬vB‡Ui PIovi Kg nIqv DwPZ bq|  

 4.1 wewfbœ cÖKvi wmuwoi ZvwjKv 

 wmuwo‡K wewfbœ fv‡M fvM Kiv hvq| Z‡e wb‡¤œi wmuwo¸‡jv †ewk e¨eüZ nq| h_v : 

(K) GKgyLx wmuwo            (L) WM‡jMW wmuwo 

(M) I‡cb wbD‡qj wmuwo    (N) wRI‡gwUªK¨vj wmuwo 

(O) e„ËvKvi wmuwo            (P) evBdvi‡K‡UW wmuwo 

 GKgyLx wmuwo : †h mg¯Í fe‡b †jvK PjvPj Lye Kg ev wmuwo wbg©v‡bi Rb¨ ch©vß RvqMv 

cvIqv hvq bv, †m †ÿ‡Î G RvZxq wmuwo wbg©vY Kiv nq|G cÖKvi wmuwoi †UªW I ivBRvi 

mvaviYfv‡e µgvMZ GKB w`‡K AMÖmi n‡q _v‡K| 

 WM‡jMW wmuwo : G cÖKvi wmuwo mvaviYZ `ywU GKgyLx wmuwo hvi MwZgyL ci¯úi wecixZ 

GK d¬vBU †_‡K Ab¨ d¬vB‡U wecixZgyLx n‡q 180 wWwMÖ †Kv‡Y w`K cwieZ©b K‡i| 

 Icb wbD‡qj wmwuo : †h wmuwoN‡i wjdU Ges wmuwo GKB mv‡_ wbg©vY Kivi cÖ‡qvRb nq 

†mLv‡b I‡cb wbI‡qj wmuwo wbg©vY Kiv nq| mvaviYfv‡e wmuwpM‡ii cø¨vb AvqZvKvi ivLv 

nq| Pviw`‡K wmuwo Nywi‡q d¬vBU ˆZix Kiv nq Ges Af¨šÍi¯’ AvqZvKvi ¯’v‡b wjdU 

¯’vcb Kiv nq| 

 wRI‡gwUªK¨vj wmuwo : G cÖKvi wmuwo I‡cb wbI‡qj wmuwoi Abyiƒc| Z‡e cv_©K¨ GB †h 

m¤§yL Ges cðvr d¬vB‡Ui ga¨eZx© Ask Kv‡f©i b¨vq| 



 e„ËvKvi wmuwo : G cªKviwmuwo mvaviYZ GKwU †K›`ªxq wbD‡qj †cv‡÷i Pviw`‡K Ny‡i Ny‡i 

Awew”Qbœfv‡e Dc‡i I‡V| GLv‡b avc¸‡jv meB DBÛvi avc wn‡m‡e e¨envi Kiv nq| 

 evBdvi‡K‡UW wmuwo : †h wmwuo‡Z cÖ_‡g ev wb¤œ d¬vB‡U GK †mU PIov av‡ci gva¨‡g 

j¨vwÛs ch©šÍ D‡V Gi `yB wecixZ cÖvšÍ †_‡K A‡cÿvK…Z Kg PIov wewkó `yB d¬vB‡Ui 

mvnv‡h¨ DcwiZ‡j DVvi e¨e¯’v _v‡K Zv‡K evBdvi‡K‡UW wmuwo e‡j| 

 ‡nwjK¨vj wmuwo : GB cÖKvi wmuwo †`L‡Z LyeB my›`i wKš‘ KvVv‡gvMZ wWRvBb Ges wbg©vY 

Kiv LyeB KwVb| GB wmuwo Aviwmwm Gi ˆZix| †ewÛs wkqvi Gi Uikb cÖwZ‡iva Ki‡Z 

cÖPzi cwigv‡Y I e„ËvKvi Ask Ry‡o w÷j e¨envi Kiv nq| 

 

 4.2 Av‡gwiKvb I BwÛqvb ÷¨vÛvW© Abymv‡i †UªW I ivBRv‡ii g‡a¨ m¤úK© 

 wewfbœ wewìs †KvW Øviv wba©vwiZ wbqgKvbyb †g‡b wmuwo ¯ø¨v‡ei †UªW I ivBRv‡ii gvb wbY©q 

Kiv nq| ¯ø¨v‡ei Xvj 25 †_‡K 40 Gi g‡a¨ ivL‡Z nq| 

 Av‡gwiKvb †KvW Abyhvwq 

(K) †UªW + ivBRvi = 44 †mwg. 

(L) †UªW × ivBRvi = 400 ‡_‡K 450 eM©†mwg. 

 BNBC ‡KvW Abyhvwq 

(K) †UªW + 2 ×  ivBRvi  = 60 †mwg. 

(L) †UªW × ivBRvi = 400 ‡_‡K 450 eM©†mwg. 

 4.3 I‡qU ¯ø¨ve I †÷‡ci IRb wbY©‡q e¨eüZ dgy©jv/c×wZ eY©bv| 

 I‡q÷ ¯ø¨v‡ei IRb = 𝑆√R2 + T2 ×
24

T
 

 ‡÷‡ci IRb = 12R 

 4.4WSD c×wZ‡Z Aviwmwm †÷qvi ¯ø¨ve wWRvBb 

 GKwU Awdm wewìs Gi 3 × 5 wgUvi AvKv‡ii wmuwo N‡ii D”PZv 3 wgUvi| wb‡¤œi Z‡_¨i 

mvnv‡h¨ GKwU wmuwo Ni Gi I‡q÷ ¯ø¨ve wWRvBb Ki| 

‡h‡nZz `ywU d¬vBU Av‡Q †m‡nZz wmuwowU WM‡jMW Ges cÖwZ d¬vB‡U mgmsL¨vK †÷c Av‡Q| 

g‡b Kwi, cÖwZ d¬vB‡U †iwjsmn PIov = 1.20 wgUvi  

Ges j¨vwÛs Gi PIov = 1.20 wgUvi 

cÖwZ d¬vB‡Ui D”PZv = 1.50 wgUvi 

g‡b Kwi, ivBRv‡ii D”PZv = 15 †mwg. 

∴ ivBRv‡ii msL¨v = 
150

15
 = 10 wU 

∴ ‡Uª‡Wi msL¨v = 9 wU 

9 wU †Uª‡Wi Rb¨ RvqMv cÖ‡qvRb = 30 × 9 = 270 †mwg. = 2.70 wgUvi 

1g d¬vB‡U Avbyf~wgK ¯ú¨vb ˆ`N¨© = L{
30

2
+ (30 × 8)} + j¨vwÛs Gi cÖ¯’ + †`Iqv‡ji cyiæZ¡/2 

= L{
30

2
+ (30 × 8)} +  120  + 18.5  

= 3.935wgUvi 

 



 

 

 

 

 

 

 

 

 

Aa¨vq bs : 05 

Aa¨v‡qi bvg : Aviwmwm Aÿxq †jvW Kjvg wWRvB‡bi bxwZmg~n 

(Principles of Designing RCC Columns) 

 

 5.1 wewfbœ cÖKvi Aviwmwm Kjv‡gi cÖKvi‡f` eY©bv 

 ‡h mg¯Í fvwU©K¨vj †g¤^vi¸‡jv Zvi Aÿ eivei K‡¤úªmb †jvW enb K‡i Zv‡K Kjvg ev 

K‡¤úªmb †g¤^vi e‡j| Aviwmwm Kjvg, Kjvg¸‡jv‡K G‡`i ‰`‡N¨„ mv‡_ cÖ¯’‡”Q‡`i b~b¨Zg 

cvk^© gv‡ci Abycv‡Zi Dci wbf©i K‡i `yB †kªwY‡Z fvM Kiv nq| h_v : 

                                                                                (K) kU© Kjvg 

                                                                                (L) js Kjvg   

 hLb ˆ`N¨© I b~b¨Zg cvk^© cwigv‡ci AbycvZ 10 ev 10 Gi Kg Zv‡K kU© Kjvg e‡j| 

 hLb ˆ`N¨© I b~b¨Zg cvk^© cwigv‡ci AbycvZ 10 Gi ‡ewk Zv‡K js Kjvg e‡j| 

 w¯øÛv‡iÝ †iwkI : Kjv‡gi cÖK…Z ‰`‡N¨©i mv‡_ Gi b~b¨Zg †iwWqvm Ae RvB‡ikb Gi 

AbycvZ‡K w¯øÛv‡iÝ †iwkI e‡j| 

 wiBb‡dvm©‡g‡›Ui e¨envi Abyhvwq wiBb‡dvm©W KswµU Kjvg Pvi cÖKvi| h_v : 

(1) UvBW Kjvg 

(2) ¯úvBivj Kjvg 

(3) K‡¤úvwRU Kjvg 

(4) Kw¤^‡bkb Kjvg 

 UvBW Kjvg :  

UvBW Kjvg eM©vKvi, e„ËvKvi, AvqZvKvi AvK…wZi n‡Z cv‡i| G Kjv‡g b~b¨Zg 16 wgwg 

e¨v‡mi Kgc‡ÿ 4wU Lvov cÖavb iW Ges cÖavb iW¸‡jv‡K mwVK Ae¯’v‡b ivLvi Rb¨ 

c„_K cvk^© UvB e¨envi Kiv nq| UvB i‡Wi e¨vm b~b¨Zg 6 wgwg Ges AbwaK 12 wgwg.| 

 ¯úvBivj Kjvg : 



G Kjv‡gi cÖ¯’‡”Q` mvaviYZ e„ËvKvi nq| ACI †KvW Abyhvwq ¯úvBivj Kjv‡g b~b¨Zg 

6wU 16 wgwg. e¨v‡mi Lvov iW e¨envi Kiv nq| Awew”Qbœ c¨vuPv‡bv iW Øviv Lvov cÖavb 

iW¸‡jv †eu‡a ivLv nq| 

 K‡¤úvwRU Kjvg 

‡h mg¯Í Aviwmwm Kjv‡gi gv‡S w÷j R‡q›U e¨envi K‡i Kjvg‡K AviI kw³kvjx Kiv 

nq H mg¯Í Kjvg‡K K‡¤úvwRU Kjvg e‡j| 

 Kw¤^‡bkb Kjvg 

G RvZxq Kjv‡gi evB‡ii w`K †_‡K 2.5 wmwg. wfZ‡i †jvnvi Zvi Rvwj wiDb‡dvm©‡g›U 

wn‡m‡e e¨envi K‡i cÖvq 6.25 ‡mwg. KswµU XvjvB Kiv nq| Ges wfZ‡i ÷ªvKPvivj 

÷xj R‡q÷ e¨envi Kiv nq| 

 

 

 5.2 UvBW Kjvg Ges ¯úvBivj Kjv‡g e¨eüZ i‡Wi b~b¨Zg AvKvi I msL¨v eY©bv 

 ACI ‡KvW Abyhvwq UvBW Kjv‡g cÖavb iW wn‡m‡e Lvovfv‡e b~b¨Zg 4wU 16 wgwg e¨v‡mi 

iW e¨envi Kiv n‡e| ¯úvBivj Kjv‡g cÖavb iW wn‡m‡e Lvovfv‡e b~b¨Zg 6wU 16 wgwg. 

e¨v‡mi iW e¨envi Ki‡Z n‡e| Dfq cÖKvi Kjv‡gi †ÿ‡Î UvB iW I ¯úvBivj 

wiBb‡dvm©‡g›U wn‡m‡e b~b¨Zg 6wgwg. I AbwaK 12 wgwg AvKv‡ii iW e¨envi Ki‡Z n‡e| 

 5.3 Kjv‡gi Kvh©Kix ˆ`N¨© 

 Kjv‡gi AvKvi wbiƒc‡Yi Rb¨ Liv‡gi ˆ`N¨© m¤ú‡K© Rvbv `iKvi| Kjv‡g mvaviYZ `yB 

ai‡Yi ˆ`N¨© we‡ePbv Kiv nq| 

 gy³ ˆ`N¨© ev Amw_©Z ˆ`N¨© : Kjv‡gi gy³ ˆ`N¨© ej‡Z †g‡S I wmwjs Gi ga¨eZx© `~iZ¡‡K 

eySvq| A‡bK mgq †g‡Si Dci n‡Z MfxiZv we‡gi Zjv ch©šÍ `~iZ¡ n‡Z cv‡i| Avevi 

d¬¨vU ¯ø¨v‡ei †ÿ‡Î GwU †g‡S ev c¨v‡W÷v‡ji Dci n‡Z Wªc ev K¨vwcUv‡ji Zjv ch©šÍ 

`~iZ¡ †evSvq| G‡K h Øviv cÖKvk Kiv nq|  

 Kvh©Kix ˆ`N¨© : Kjv‡gi Dci †jvW cÖ‡qvM Kivi d‡j Kjv‡g cÖvšÍ Ae¯’v Abyhvwq Kjv‡gi 

cÖvšÍØq Kjvg‡K evuKv nIqv ev ¯’vbvšÍi nIqv †_‡K cÖwZ‡iva K‡i| Z_vwcI wKQz ˆ`N¨© 

e¨vwcqv Kjvg evuKv n‡q hvq| Kjv‡gi Giƒc eµ we›`y ev Bb‡d¬Kkb we›`yØ‡qi ga¨eZx© 

ˆ`N¨©‡K Kvh©Kix ˆ`N¨© e‡j| G‡K h © Øviv cÖKvk Kiv nq| 

 5.4 ejv‡gi wiWvKkb d¨v±i eY©bv 

 ‡KvW Abymv‡i eZ©gv‡b js Kjvg ev kU© Kjvg we‡ePbvq Avbv nq bv| ˆ`N¨© wb©we©‡k‡l mg¯Í 

Kjv‡gi †ÿ‡ÎB wbivc` I Aby‡gv`b‡hvM¨ †jvW enb ÿgZv wbY©‡qi Rb¨ ‰`N¨© we‡ePbv 

e¨wZ‡i‡K Kjvg †mKk‡b Aby‡gvw`Z Aÿxq ‡jvW enb ÿgZv‡K GKwU d¨v±i Øviv ¸Y Kiv 

nq| Avi wWRvBb †jvW wbY©‡qi †ÿ‡Î Aÿxq †jvW‡K d¨v±i Øviv fvM Kiv nq| GB 

d¨v±i‡K wiWvKkb d¨v±i e‡j| G‡K R Øviv cÖKvk Kiv nq|   

 5.5 Kjv‡gi UvB iW Ges ¯úvBiv‡ji e¨eavb 

 UvB i‡Wi e¨eavb wbY©q 

(K) 16 cÖavb i‡Wi e¨m Gi †ewk n‡e bv| 



(L) 48 UvB i‡Wi e¨m Gi †ewk n‡e bv|  

(M) Kjv‡gi b~b¨Zg cvk^©gvc Gi †ewk n‡e bv|  

 ¯úvBivj i‡Wi e¨eavb ev wcP `~iZ¡ wbY©q 

(K) †Kvi e¨‡mi AwaK bq| 

(L) gy³ e¨eavb 7.5 †mwg Gi Ax`L bq Ges 3.5 †mwg. Kg bq| 

(M) 1.5 m‡eŸv©”P cwigv‡ci †Lvqvi e¨v‡mi Kg bq| 

 5.5.1 Kjv‡g UvB i‡W web¨vm 

 Kjv‡g UvB ev ¯úvBivj‡K mwVKfv‡e e¨env‡ii Dci Kjv‡gi kw³ A‡bKvs‡k wbf©ikxj| 

KviY mwVKfv‡e UvB e¨envi bv Ki‡j cÖavb iW‡K mwVK ¯’v‡b ivLv m¤¢e bq| d‡j 

evuKv‡bvi Kvi‡Y Kjvg e¨_© n‡Z cv‡i| GQvovI UvB Gi e¨eavb mwVK bv n‡j ûK 

†Ubk‡bi m„wó n‡Z cv‡i|  

 5.6 †Uwe‡ji mvnv‡h¨ Kjv‡gi wbivc` †jvW wbY©q 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 5.6.1 Kjvg mgvavb K‡í ¯§iY‡hvM¨ welqmg~n 

 (1) Kjv‡gi gy³ ˆ`N¨© cvk^©¯’ gvc ev gv‡ci AbycvZ Kvh©Kix ˆ`N¨© Ges wiWvKkb d¨v±i 

BZ¨vw` †`qv bv _vK‡j kV© Kjvg wn‡m‡e wWRvBb Ki‡Z n‡e| 

(2) Kjv‡gi gy³ ‰`N¨© Ges cvk^©¯’ gvc ev cÖ¯’‡”Q`x AvKvi ev AbycvZ †`Iqv _vK‡j js 

I kU© Kjv‡gi wfwË‡Z Kjvg wWRvBb Ki‡Z n‡e| 

(3) Kjv‡gi Kvh©Kix ‰`N¨© †`qv _vK‡j chv©qµ‡g Kjv‡gi AvcvZ wiWvKkb d¨v±i 

wWRvBb †jvW, fvwU©K¨vj evi Ges UvB ev ¯úvBivj †¯úwms wbY©q Ki‡Z n‡e| 

 

 

 cÖwZwU Kjvg 3wU Dcv‡q wWRvBb Kiv hvq| †hgb : 

(1) Pg -Gi gvb Pvwn`v a‡i A_v©r Pg -Gi gvb wbw`©ó ‡i‡L| 

(2) Ag -Gi Pvwn`v a‡i A_v©r wbwaó AvKvi a‡i| 

(3) Ast-Gi gvb Pvwn`v Abyhvwq a‡i A_v©r wbw`©ó e¨v‡mi wbw`©ó msL¨K iW a‡i| 

Z‡e †ewkifvM mgvavb Pg -Gi gvb a‡i Kiv nq| 

 5.7 Aviwmwm UvBW Kjvg wWRvBb 

 Design step of Tied column 

 (Without Considering Reduction Factor) 

Assuming size of column, = a cm x b cm. 

∴ Gross area of column,  𝐴𝑔=𝑎xb = ⋯ 𝑐𝑚2 

Given permissible axial load, P =……….kg. 

We know, p = .85Ag (.25fˊ𝑐 + 𝑓𝑠 𝑝𝑔) 

∴ pg=………………0.01<0.08 

∴Selected size of column=… cm x…cm 

Area of vertical bar –As 

𝐴𝑠=Ag x Pg=………….𝑐𝑚2 

Using…mm𝜑 bar as vertical bar and supplied area=…...𝑐𝑚2> (As)….𝑐𝑚2 

(Hence ok) 

Tie spacing 

Tie spacing [using 10 mm 𝜑 bar as tie] 

a) Tie spacing S=16 x Ver. Bardia=………cm c/c                

b) Tie spacing S=48 x tie dia=………..cm c/c 

c) Tie spacing S=Least Lateral Dimension of column=………cm c/c. 

Using 10 mm𝜑 bar as Tie @ (Least value of a,b,c).......cm c/c 

Design step of Tied column 

(Considering Reduction Factor) 

Assuming size of column, = a cm x b cm. 



∴ Gross area of column,𝐴𝑔=𝑎xb = ⋯ 𝑐𝑚2 

   Effective Height of column, he= …….Cm 

Radius of gyration r =………cm 

   Reduction Factor R= 1.07 - .008 x 
ℎ𝑒

𝑟
≤ 1 

Given permissible axial load, P =……….kg.  

We know, P =R[.85Ag (.25fˊ𝑐 + 𝑓𝑠 𝑝𝑔)] 

∴ pg=………………>.01< .08 

∴Selected size of column=… cm x…cm 

Area of vertical bar –As 

𝐴𝑠=Ag x Pg=………….𝑐𝑚2 

Using…mm𝜑 bar as vertical bar and supplied area=….. .𝑐 𝑚2>As… .𝑐𝑚2 

Hence ok 

Tie spacing[using 10 mm 𝜑 bar as tie] 

a) Tie spacing S=16 x Ver.bardia=………cm c/c                

b) Tie spacing S=48 x tie dia=………..cm c/c 

c) Tie spacing S=Least Lateral Dimension of column=………cm c/c. 

Using 10 mm𝜑 bar as Tie @ (Least value of a, b, c).......cm c/c 

 5.8 Design a reinforced cement concrete spiral column.  

Design step of spiral column 

(Without Considering Reduction Factor) 

Assuming size of column, D =…….cm. 

∴ Gross area of column,𝐴𝑠=
𝜋

4
× 𝐷2 = ⋯ 𝑐𝑚2 

Given permissible axial load, P =……….kg.  

We know, p = Ag (.25fˊ𝑐 + 𝑓𝑠 𝑝𝑔) 

∴ pg=………………0.01<0.08 

∴Selected size of column,D=…….cm 

Area of vertical bar –As 

𝐴𝑠=Ag x Pg=………….𝑐𝑚2 

Using…mm𝜑 bar as vertical bar and supplied area=….. .𝑐𝑚2>As….𝑐𝑚2 

(Hence ok) 

Pitch of spiral   

Dia of column D=………..cm. 

Assume concrete covering= 4 cm 

∴ Dia of core concrete, 𝐷𝑐=(D-2x 4) cm 

Area of core concrete, 𝐴𝑐=
𝜋

4
𝐷𝑐2𝑐𝑚2 



Spiral ratio,𝑝𝑠=0.45(
𝐴𝑔

𝐴𝑐
− 1)

𝑓ˊ𝑐

𝑓ˊ𝑦
=………. 

Volume of course concrete, for I cm ht. of column, 𝑣𝑐=Ac x 1=……..c𝑚3 

Volume of spiral reinforcement for I cm ht. of column,𝑣𝑠=𝑣𝑐x𝑝𝑠=…c𝑚3 

Using 8 mm 𝜑 spiral for one round 𝑣𝑠 =𝜋 × 𝐷𝑐 X as c𝑚3 

∴ Pitch=
𝑉𝑠

𝑉𝑠
=………cm c/c  

According to ACI code 

1) Pitch ≤ 1/6 x Dc 

2) Pitch ≥ 1.5x max size of corse aggregates 

3) Pitch ≥ 3.5 cm. 

4)Pitch≤3.5 cm. 

 

 Design step of spiral column 

(Considering Reduction Factor) 

Assuming size of column, D =…….cm. 

∴ Gross area of column,𝐴𝑠=
𝜋

4
× 𝐷2 = ⋯ 𝑐𝑚2 

   Effective Height of column, he= ……. Cm 

Radius of gyration r =………cm 

   Reduction Factor R= 1.07 - .008 x 
ℎ𝑒

𝑟
≤ 1 

Given permissible axial load, P =……….kg.  

We know, P =R [Ag (.25fˊ𝑐 + 𝑓𝑠 𝑝𝑔)] 

∴ pg=………………>0.01<0 .08 

∴Selected size of column D= …….cm 

Area of vertical bar –As 

𝐴𝑠=Ag x Pg=………….𝑐𝑚2 

Using…mm𝜑 bar as vertical bar and supplied area=….. .𝑐𝑚2>As… .𝑐𝑚2 

Hence ok 

Pitch of spiral   

Dia of column D=………..cm. 

Assume concrete covering= 4 cm 

∴ Dia of core concrete,𝐷𝑐=(D-2x 4) cm 

Area of core concrete,𝐴𝑐=
𝜋

4
𝐷𝑐2𝑐𝑚2 



Spiral ratio, 𝑝𝑠=.45(
𝐴𝑔

𝐴𝑐
− 1)

𝑓ˊ𝑐

𝑓ˊ𝑦
=………. 

Volume of course concrete, for I cm ht. of column,𝑣𝑐=Acx 1=……..c𝑚3 

Volume of spiral reinforcement for I cm ht. of column,𝑣𝑠=𝑣𝑐x𝑝𝑠=….𝐶𝑚3 

Using 8 mm 𝜑 spiral for one round 𝑣𝑠 =𝜋 × 𝐷𝑐 X as =…c𝑚3 

∴ Pitch=
𝑉𝑠

𝑉𝑠
=………cm c/c  

According to ACI code 

1) Pitch ≤ 1/6 x Dc 

2) Pitch ≥ 1.5x max size of corse aggregates 

3) Pitch ≥ 3.5 cm. 

4)Pitch≤3.5 cm. 

 

Aa¨vq bs : 06 

Aa¨v‡qi bvg : Aviwmwm dzwUs wWRvB‡bi bxwZmg~n Abyaveb 

(Principles of Designing RCC Footing) 

 

 6.0 Aviwmwm dzwUs wWRvB‡bi bxwZmg~n 

 KvVv‡gvi †h f~-wb¤œ¯’ Ask mycvi ÷ªvKPv‡ii †eBR wn‡m‡e KvR K‡i Ges KvVv‡gvi wbR¯^ 

IRb I Gi Dci¯’ Ab¨vb¨ IRb‡K KvVv‡gvi wb¤œ¯’ k³ gvwUi ¯Í‡i mÂvwiZ K‡i Zv‡K 

wfwË ev dvD‡Ûkb ev mve ÷ªvKPvi e‡j| 

 wfwË ev dvD‡Ûkb‡K g~jZ ỳB fv‡M fvM Kiv hvq | h_v : (K) Mfxi wfwË 

                                                                    (L) AMfxi wfwË 

 Mfxi wfwË : hLb mycvi ÷ªvKPv‡ii me©wb¤œ Ask‡K gvwUi A‡bK Mfw‡i dzwUs cÖ`vb Kiv 

nq ZLb Zv‡K Mfxi wfwË e‡j| †hgb : cvBj wfwË, cvqvi wfwË, I‡qj wfwË, K¨vkb 

BZ¨vw` 

 AMfxi wfwË : hLb mycvi ÷ªvKPv‡ii me©wb¤œ Ask‡K gvwUi Af¨šÍ‡i ¯^í MfxiZvq ¯’vcb 

Kiv nq, ZLb Zv‡K AMfxi wfwË e‡j| AMfxi wfwË g~jZ 3 cÖKvi| h_v :  

(K) †¯úªW dzwUs  

(L) K¤^vBÛ dzwUs 

(M) g¨vU ev i¨vdU wfwË  

 6.0.1 gvwUi wbivc` fvienb ÿgZv 

 mve m‡q‡ji e¨_©Zv e¨wZ‡i‡K cÖwZ GKK †ÿ‡Îi †ivW enb ÿgZv‡K gvwUi fvienb ÿgZv 

e‡j| Gi GKK †KwR/eM© wgUvi ev Ub/eM©dzU| gvwUi KYvi Dci G fvienb ÿgZv wbf©i 

K‡i| 



 6.1 ‡¯úªW dzwUs Ges Aviwmwm Iqvj dzwUs Gi †e‡Wi wfwËi cÖk¯’Zv 

 KvVv‡gvi me©wb¤œ Zj hv gvwUi ms¯ú‡k© _v‡K Zv‡K wfwË e‡j| G As‡ki cÖk̂¯’Zv‡K wfwËi 

cÖ¯’ e‡j| G cÖ¯’ wbY©q Ki‡Z wfwË Z‡ji KvVv‡gv †_‡K AvMZ cÖwZ wgUv‡i †gvU †jvW wbY©q 

K‡i Zv‡K gvwUi fvienb ÿgZv Øviv fvM Kiv nq|  

wfwËi cÖk¯’Zv, L =
W

P
 

 6.2 weªK Iqvj dzwUs Ges KswµU Iqvj dzwUs Gi †gv‡g›U, wkqvi Ges e‡Ûi Rb¨ wµwUK¨vj 

      †mKkb eY©bv 

 ‡KvW Abymv‡i KswµU †`Iqv‡ji Rb¨ †gv‡g›U I e‡Ûi wµwUK¨vj †mKkb †`Iqv‡ji c„ô 

eivei we‡ePbv Kiv nq| wkqv‡ii Rb¨ wµwUK¨vj †mKkb †`Iqv‡ji cvk^© †_‡K Kvh©Kix 

MfxiZv d `~i‡Z¡ aiv nq| 

B‡Ui †`Iqvj I g¨vmbix †`Iqv‡ji Rb¨ †gv‡g›U I e‡Ûi wµwUK¨vj †mKkb †`Iqvj 

c„ô †_‡K †`Iqvj cyiæZ¡ a Gi GK PZz_©vsk wfZ‡i aiv nq| 

 

 

 

 6.3 weªK Iqv‡ji Rb¨ Aviwmwm dzwUs wWRvBb 

 

Concrete wall Footing Brick wall footing Independent Column footing 



Step-1:Local calculation 

:W 

Consider  1 m length of 

footing 

∴Super Imposed Load=P 

kg/m 

Self wt.of footing at 10% 

of S.I.L=0.1 p  

Total load,  

w=1.1 kg/m 

 

Consider 1m length of 

footing 

Assume super imposed 

load=p kg/m 

∴ Self wt.of footing 

assuming 10% of  

p=0.1 p kg/m 

But given total load=W 

kg/m 

S.I.L(P)=
W

 1.1
 

∴Self wt.of  

footing=(W-P) 

=..kg/m 

 

 

 

 

 

Step-1:Local calculation 

:W 

Consider 1 m length of 

footing 

∴Super Imposed Load=P 

kg/m 

Self wt.of footing at 10% 

of SIL=.1 p  

Total load, 

 w=1.1 kg/m 

 

Consider 1m length of 

footing 

Assume super imposed 

load=p kg/m 

∴ Self wt.of footing 

assuming 10% of p=.1 p 

kg/m 

But given total load=W 

kg/m 

S.I.L(P)=
𝑊

1.1
 

∴Self wt.of  

footing=(W-P) 

=..kg/m 

 

 

 

 

 

Step-1:Local calculation :W 

ConsiderI mlengt of footing 

∴Super Imposed Load=P kg/m 

Self wt.of footing at 10% of 

SIL=.1 p  

Total load, 

w=1.1 kg/m 

 

Assume super imposed load=p 

kg/m 

∴ Self wt.of footing assuming 

10% of p=.1 p kg/m 

But given total load=W kg/m 

S.I.L(P)=
𝑊

1.1
 

∴Self wt.of  

footing=(W-P) 

=..kg/m 

 

 



Step-2: Area of footing 

 

A=
𝑇𝑜𝑡𝑎𝑙 𝐿𝑜𝑎𝑑

𝐵.𝐶 𝑜𝑓 𝑠𝑜𝑖𝑙
=

𝑊

𝐵.𝐶 𝑜𝑓 𝑠𝑜𝑖𝑙
 

=……𝑚2 

∴ Width of footing L=
𝐴

1
=……m 

∴ Projecttion, 

C =
𝐿−𝑎

2
=……..m 

 

Step-2: Area of footing 

 

A=
𝑇𝑜𝑡𝑎𝑙 𝐿𝑜𝑎𝑑

𝐵.𝐶 𝑜𝑓 𝑠𝑜𝑖𝑙
 

=
𝑊

𝐵. 𝐶 𝑜𝑓 𝑠𝑜𝑖𝑙
 

=……𝑚2 

∴ Width of footing L=
𝐴

1
=……m 

∴ Projecttion, 

C =
𝐿−𝑎

2
=……..m 

 

 

Projection, 

𝐶 +
𝐿

4
= ⋯ 𝑚 

Step-2: Area of footing 

 

A=
𝑊

𝐵.𝐶 𝑜𝑓 𝑠𝑜𝑖𝑙
=…𝑚2 

   L=√𝐴 =……m 

 

C =
𝐿−𝑎

2
=……..m 

 

 

Step-3: Maximum 

B.M.M 

 

Net up ward pressure of 

soil, 

 

𝜔 =
𝑆.𝐿.𝐿

𝐴
=kg/𝑚2 

P=
𝑝

𝐴
= kg/𝑚2 

 

M=
𝜔𝐶2

2
=….kg.cm 

 

Step-3: Maximum 

B.M.M 

 

𝜔 =
𝑆.𝐿.𝐿

𝐴
=kg/𝑚2 

 

M=
𝜔

2
(𝐶 +

𝑎

4
) 2 =kg.cm 

 

Step-3: Maximum B.M.M 

 

𝜔 =
𝑆.𝐿.𝐿

𝐴
=kg/𝑚2 

 

M=
𝜔𝐿𝐶2

2
 =kg.cm 

 



Step-4: Effective depth-

d. 

 

1..w.r.t moment-𝑑𝑚 

 

𝑑𝑚=√𝑀

𝑅
=……cm 

 

2.w.r.t shear 𝑑𝑣 

 

𝑑𝑣=
𝑉

𝑉𝑐𝑏
=……cm. 

 

Here,𝑉𝑣=(𝑐 −
𝑑𝑣

100
) 𝜔 

𝑉𝑐 = .292√𝑓΄𝑐 

 

b=100cm 

Use 7.5cm effective 

covering 

 

Step-4: Effective depth-

d. 

 

1..w.r.t moment-𝑑𝑚 

 

𝑑𝑚=√𝑀

𝑅
=……cm 

 

2.w.r.t shear 𝑑𝑣 

 

𝑑𝑣=
𝑉

𝑉𝑐𝑏
=……cm. 

 

Here,𝑉𝑣=(𝑐 −
𝑑𝑣

100
) 𝜔 

𝑉𝑐 = .292√𝑓΄𝑐 

 

b=100cm 

Use 7.5cm effective 

covering 

 

Step-4: Effective depth-d 
 

1..w.r.t moment-𝑑𝑚 

 

𝑑𝑚=√𝑀

𝑅
=……cm 

 

2.w.r.t shear 𝑑𝑣 

 

𝑑𝑣=
𝑉

𝑉𝑐𝑏
=……cm. 

 

Here,𝑉𝑣=(𝑐 −
𝑑𝑣

100
) 𝐿𝜔 

𝑉𝑐 = .292√𝑓΄𝑐 

 

b=100cm 

3.w.r.t punching shear do 

 

do=
𝑣𝑜

𝑏𝑜𝑣𝑜
=….cm 

 

Here, 

Vo={𝐿2 − (𝑎 + 𝑑𝑜)2}𝜔 

 

Bo=4(a+do), 

𝑣𝑜=.53√𝑓΄𝑐 

 

Use 7.5cm effective covering. 



Concrete wall footing 

Step-5: Area of Tensile 

steel-A 

 

𝐴𝑠=
𝑀

𝐹𝑠𝑗𝑑
=……𝑐𝑚2 

 

Using 20 mm 𝜑 bar ∴
𝑎𝑠=3.14 𝑐𝑚2 

 

∴Spacing S=
100𝑎𝑠

𝐴𝑠
=…cm 

c/c 

 

 

Concrete wall footing 

Step-5: Area of Tensile 

steel-A 

 

𝐴𝑠=
𝑀

𝐹𝑠𝑗𝑑
=……𝑐𝑚2 

 

Using 20 mm 𝜑 bar ∴
𝑎𝑠=3.14 𝑐𝑚2 

 

∴Spacing S=
100𝑎𝑠

𝐴𝑠
=…cm 

c/c 

 

 

Independent column 

Step-5: Area of Tensile steel-A 

 

 

As =
𝑀

𝐹𝑠𝑗𝑑
=……𝑐𝑚2 

 

Using 18 mm 𝜑 bar ∴
𝑎𝑠=2.54𝑐𝑚2 

 

No of bar in each side 

 N=
𝐴𝑠

𝑎𝑠
= …Nos. 

 

 

Step6: Check for bond 

stress-u 

 

U=
𝑉𝑏

∑ 𝑜𝑗𝑑
=…..kg/𝑐𝑚2 

 

Here, 

∑ 𝑜 =
100

𝑆
× 𝜋 × 𝜑 

 

𝑉𝑏=C𝜔kg/𝑐𝑚2 

Step6: Check for bond 

stress-u 
 

U=
𝑉𝑏

∑ 𝑜𝑗𝑑
=…..kg/𝑐𝑚2 

 

Here, 

∑ 𝑜 =
100

𝑆
× 𝜋 × 𝜑 

 

𝑉𝑏=(C+
𝑎

4
)𝜔kg/𝑐𝑚2 

Step6: Check for bond stress-u 

 

U=
𝑉𝑏

∑ 𝑜𝑗𝑑
=…..kg/𝑐𝑚2 

 

Here, 

∑ 𝑜 = 𝑁 × 𝜋 × 𝜑 

 

𝑉𝑏=C𝐿𝜔kg/𝑐𝑚2 

 



Step7: Area of 

distribution bar 

 

𝐴𝑠=.0025bt=….𝑐𝑚2 

 

Here,b=100cm. 

t =total depth 

∴Usining 12 mm𝜑 bar  

𝑎𝑠=1.13 𝑐𝑚2 

 

Spacing S=
100𝑎𝑠

𝐴𝑠
 

=...cm c/c. 

 

 

Step7: Area of 

distribution bar 

 

𝐴𝑠=.0025bt=….𝑐𝑚2 

 

Here,b=100cm. 

t=total depth 

∴Usining 12 mm𝜑 bar  

𝑎𝑠=1.13 𝑐𝑚2 

 

Spacing S=
100𝑎𝑠

𝐴𝑠
 

=..cm c/c. 

 

 

 

 

 

 

 

 

 

No Need 

 

Step8: Check for self 

wt.of footing  

Self wt.of footing 

=1×D×L×2400=…kg<A

ssume wt. 

 

Hence ok 

 

Step8: Check for self 

wt.of footing  

 

Self wt.of footing 

=1×D×L×2400 

=…kg<Assume wt. 

Hence ok 

 

Step8: Check for self wt.of 

footing  

 

Self wt.of footing 

=1×L×D×2400 

=…kg<Assume wt. 

Hence ok 

 

Step-9:Sketch Step-9:Sketch Step-9:Sketch 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 6.4 †gv‡g›U, wkqvi I e‡Ûi KswµU Kjvg dzwUs Gi wµwUK¨vj †mKkb eY©bv 

 Critical Section of Spread footing 

Brick wall footing 1) Area of footing, A=L×1𝑚2 

2) 𝑀𝑚𝑎𝑥=
𝜔

2
(𝐶 +

𝑎

4
) 2 

= C=
𝐿−𝑎

2
 

3) 𝑉𝑣=(𝐶 + 𝑑𝑣)w 

4) 𝑉𝑏=(𝐶 +
𝑎

4
) 𝑤 

Concrete wall Footing 1) Area of footing, A=L×1𝑚2 

2) 𝑀𝑚𝑎𝑥=
𝑤𝐶2

2
    ∗C=

𝐿−𝑎

2
 

3) 𝑉𝑣=(𝐶 − 𝑑𝑣)w 

    4) 𝑉𝑏= CW 

            𝑉𝑐=.292√𝑓΄𝑐 

Independent Column footing 1) Area of footing, A=L×L=𝐿2𝑚2 

2) 𝑀𝑚𝑎𝑥=
𝑤𝐶2

2
    ∗C=

𝐿−𝑎

2
 

3) 𝑉𝑣 = 𝐶 −
𝑑𝑣

100
𝐿𝑤 = ⋯ 𝑘𝑔 

            𝑉𝑐=.292√𝑓΄𝑐 

    4) 𝑉𝑏= CLW=…kg. 

𝑉𝑜={𝐿2–(𝑎+𝑑𝑜)2}w=…kg 

            𝑏𝑜=4(𝑎 + 𝑑𝑜) 

            𝑉𝑜=.53√𝑓΄𝑐 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 6.5 ¯^Zš¿ Aviwmwm eM© Ges AvqZvKvi Kjvg (eøKW) dzwUs wWRvBb 

 6.3  bs `ªóe¨ 

 6.6 ¯^Zš¿ Aviwmwm eM© Ges AvqZvKvi Kjvg (†¯øvcW) dzwUs wWRvBb 

 6.3  bs `ªóe¨ 

 6.7 hy³ dzwUs wWRvBb 

 6.3  bs `ªóe¨ 



  

Aa¨vq bs : 07 

Aa¨v‡qi bvg : Aviwmwm K¨vw›Uwjfvi wi‡UBwbs Iqvj wWRvB‡bi bxwZmg~n 

(Principles of Designing RCC Cantilever Retaining Wall) 

 

 7.0 wPÎmn wewfbœ ai‡bi wi‡UBwbs Iqvj 

 ‡h Iqvj wbR¯^ Ae¯’vb eRvq †i‡L gvwU A_ev Ab¨ †Kvb c`v‡_©i cvk^©Pvc cÖwZ‡iva K‡i 

Zv‡K wi‡UBwbs Iqvj e‡j| wi‡UBwbs Iqv‡ji †eBR ¯ø¨v‡ei †h AskUzKz e¨vKwd‡ji w`‡K 

_v‡K Zv‡K wnj Ges †h AskUzKz evB‡ii w`‡K _v‡K Zv‡K †Uv e‡j| wi‡UBwbs Iqvj wZb 

cÖKvi| h_v :  

(K) MÖvwfwU wi‡UBwbs Iqvj 

(L) K¨vw›Uwjevi wi‡UBwbs Iqvj 

(M) KvD›Uvi †dvU© wi‡UBwbs Iqvj 

 MÖvwfwU wi‡UBwbs Iqvj : †h mg¯Í wi‡UBwbs Iqvj Zv‡`i wbR¯^ IR‡bi cÖfv‡e Gi Dci 

cÖhy³ cvk^©Pvc cÖwZnZ K‡i Zv‡`i‡K MÖvwfwU wi‡UBwbs Iqvj e‡j| MÖvwfwU Iqvj 

Ggbfv‡e wWRvBb Kiv nq hv‡Z IqvjwU Gi wbR¯^ IRb ØvivB aviYK…Z gvwUi 

cvk^©Pvc‡K m¤ú~Y©iƒ‡c cÖwZ‡iva Ki‡Z mÿg nq| 

 

 

 

 

 

 

 

 K¨vw›Uwjfvi wi‡UBwbs Iqvj 

GUv Aviwmwm wbwg©Z Iqvj Gi `ywU Ask _v‡K| cÖ_g AskwU Djø¤^ Aviwmwm ¯ø¨ve _v‡K 

hv‡K †÷g e‡j| †÷g gvwUi cvk^©Pvc‡K cÖwZ‡iva K‡i Ges gvwU‡K h_v¯’v‡b a‡i iv‡L| 

wØZxq AskwU Abyf~wgK Aviwmwm ¯ø¨ve hv‡K †eBR ¯ø¨ve e‡j| †eBR ¯ø¨ve Avevi †Uv I 

nxj wb‡q MwVZ| 

 

 

 

 

 

 

 



 

 

 KvD›Uvi †dvU© wi‡UBwbs Iqvj 

Gi MVb cÖYvwj K¨vw›Uwjevi Iqv‡ji b¨vq| 6 wgUv‡ii AwaK D”PZv m¤úbœ K¨vw›Uwjfvi 

Iqv‡ji ‡ÿ‡Î †÷g (Lvov Iqvj)-Gi †ewÛs †gv‡g›U n«vm Kivi Rb¨ Iqv‡ji ˆ`N¨© eivei 

Iqv‡ji D”PZvi 1.5 ¸Y ev Zvi †P‡q wKQz †ewk `~iZ¡ cici KvD›Uvi †dvU© (wÎfzRvK…wZi 

µm Iqvj) wbg©vY K‡i KvD›Uvi †dvU© Iqvj ˆZix Kiv nq| 

 

 

 

 

 

 

 

 

 

 

 

 7.1 K¨vw›Uwjfvi wi‡UBwbs Iqv‡ji wewfbœ Dcv`v‡bi eY©bv 

 ‡Uv Ges nxj  

wi‡UBwbs Iqv‡ji †eBR ¯ø¨v‡ei †h AskUzKz e¨vKwd‡ji w`‡K _v‡K Zv‡K wnj Ges †h 

AskUzKz evB‡ii w`‡K _v‡K Zv‡K †Uv e‡j| 

 ‡÷g Ges †eBR ¯ø¨ve 

GUv Aviwmwm wbwg©Z Iqvj Gi ̀ ywU Ask _v‡K| cÖ_g AskwU Djø¤^ Aviwmwm ̄ ø¨ve hv‡K †÷g 

e‡j| †÷g gvwUi cvk^©Pvc‡K cÖwZ‡iva K‡i Ges gvwU‡K h_v¯’v‡b a‡i iv‡L| wØZxq AskwU 

Abyf~wgK Aviwmwm ¯ø¨ve hv‡K †eBR ¯ø¨ve e‡j| †eBR ø̄¨ve Avevi †Uv Ges wnj wb‡q 

MwVZ| 

 e¨vK wdj 

wi‡UBwbs Iqvj †h mKj c`v‡_©i cvk^©Pvc cÖwZ‡iva K‡i Zv‡K e¨vK wdj e‡j| 

 

 7.2 K¨vw›Uwjfvi bb-mviPvR©W wi‡UBwbs Iqv‡ji mv‡_ m¤úwK©Z gvwUi Pvc wbY©q 

 wi‡UBwbs Iqvj wWRvBbKv‡j gvwUi cvk^©Pvc wbY©q Kiv GKvšÍ cÖ‡qvRb| G Pvc gvwUi 

w¯’iZv †KvY e¨vKwd‡ji Dcv`v‡bi ¸Yv¸Y Ges Iqv‡ji D”PZvi Dci| K¨vw›Uwjfvi 

wi‡UBwbs Iqv‡j `yB cÖKvi Pvc cwijwÿZ nq| h_v : (K) gvwUi cÖZ¨ÿ Pvc  

                                                  (L) gvwUi c‡ivÿ Pvc 

 

 



 

 

 gvwUi cÖZ¨ÿ Pvc : 

wi‡UBwbs Iqvj‡K e¨vKwdj ev aviYK…Z gvwU †_‡K nVvr mwi‡q †djv ev ¯’vbPz¨Z Kiv nq 

Z‡e e¨vKwdj ev aviYK…Z gvwUi †h Ask Mwo‡q co‡e| wi‡UBwbs Iqv‡ji Dci D³ 

Mwo‡q cov gvwUi cvk^©Pvc‡K gvwUi cÖZ¨ÿ Pvc e‡j|  

 gvwUi c‡ivÿ Pvc : 

hw` wi‡UBwbs Iqvj‡K e¨vKwd‡ji w`‡K †V‡j miv‡bv nq Z‡e e¨vKwd‡ji †h KxjK 

AskwU e¨vKwd‡ji w`‡K DV‡Z †Póv Ki‡e| e¨vKwd‡ji D³ KxjK Ask †h cwigvY 

cvk^©Pvc cÖ`vb K‡i Zv‡K gvwUi c‡ivÿ Pvc e‡j| 

 A¨vs‡Mj Ae mviPvR© : 

mviPvR© enbKvix wi‡UBwbs Iqv‡ji mviPvR© DcwiZj Abyf~wgK †iLvi mv‡_ †h †Kvb 

Drcbœ K‡i Zv‡K A¨vs‡Mj Ae mviPvR© e‡j| 

 A¨vs‡Mj Ae wi‡cvR : 

AvMjv gvwU‡K Abyf~wgK mgZj c„‡ô ¯Í~cxK…Z K‡i ivL‡j GUv ¯^vfvweK Mwo‡q wM‡q 

wb‡RB GKwU ¯’vqx ¯Í~c AvKvi aviY K‡i| Abyf~wgK Z‡ji mv‡_ ¯Í~c AvKvi gvwUi 

cvk^©‡`k †h †KvY K‡i w¯’iZv jvf K‡i Zv‡K A¨vs‡Mj Ae wi‡cvR e‡j| 

 

 7.3 jwä e‡ji wi‡UBwbs Iqv‡ji Ges bb-mviPvR©W wi‡UBwbs Iqv‡ji gvwUi Pvc wbY©q 

 wi‡UBwbs Iqv‡ji wbR¯^ IRb I cvk^©‡`‡ki jwä e‡ji Ae¯’vb wbY©‡qi Rb¨ wb¤œwjwLZ avc 

AbymiY Kiv nq| h_v : 

(1) gvwUi cvk^©Pvc P wbY©q| 

(2) gvwUmn wi‡UBwbs Iqv‡ji †gvU IRb W wbY©q| 

(3) cvk^©Pvc P Gi Ae¯’vb wbY©q| 

(4) ‡eBR ¯ø¨v‡ei †h †Kvb GK cv‡k^©i mv‡c‡ÿ f‡ii †gv‡g›U wbY©q| 

(5) ‡gvU †gv‡g›U‡K, †gvU IRb Øviv fvM K‡i fi‡K›`ª wbY©q| 

(6) fi‡K›`ª †_‡K jwä e‡ji `~iZ¡ x = 
Ph

3W
 wbY©q| 

(7) we‡ewPZ †gv‡g›U we› ỳ †_‡K jwä e‡ji `~iZ¡ = X ± x wbY©q| 

 7.4 K¨vw›Uwjevi wi‡UBwbs Iqv‡ji ¯’vqxZ¡Zvi kZ©mg~n e¨vL¨v 

 wb‡¤œi kZ©mg~n wbixÿv Kiv nq|  

 Dëv‡bvi d‡j : 

e¨Kwdj Ges mviPvR©RwbZ cvk^©Pvc †Uv Gi mv‡c‡ÿ wi‡UBwbs Iqvj‡K Dëv‡Z Pvq| 

Avevi Iqv‡ji IRb Ges nxj ¯ø¨v‡ei Dci¯’ gvwUi IRb IfviUvwb©s †gv‡g›U‡K cÖwZ‡iva 

K‡i| ZvB IqvjwU IfviUvwb©s cÖeYZv gy³ n‡Z n‡j †Uv Gi mv‡c‡ÿ Abyf~wgK 

cvk^©PvcRwbZ IfviUvwb©s †gv‡g‡›Ui cwigvY †Uv Gi mv‡c‡ÿ †jvWRwbZ cÖwZ‡iva †gv‡g›U 

Gi †P‡q †QvU n‡Z n‡e|  

 



 

 

 ‡eBR eivei Abyf~wgK fv‡e wcQjv‡bvi d‡j : 

wi‡UBwbs Iqv‡ji AvcwZZ Abyf~wgK cvk^©Pvc Iqvj‡K Abyf~wgK w`‡K miv‡Z Pvq| wKš‘ 

Iqv‡ji wbR¯^ IRb Ges f~wg Z‡ji Nl©Y mn‡Mi cÖfv‡e G Abyf~wgK ej‡K cÖwZnZ 

K‡i| wbR¯^ IRb Ges Nl©Y mnM ¸Y Ki‡j cÖwZ‡iva e‡ji m„wó nq| G cÖwZ‡ivax ej I 

¯øvBwWs e‡ji fvMdj‡K wbivc` mnM e‡j| hw` G †ÿ‡Î wbivc` mn‡Mi gvb 1.5 ev 

Zvi †ewk nq, Z‡e wbivc` we‡ePbv Kiv nq|  

 Amg emb : 

wi‡UBwbs Iqv‡ji cv`‡`‡ki †h †Kvb ¯’v‡b m‡eŸv©”P Pvc gvwUi fvienb ÿgZvi †P‡q 

†ewk n‡Z cvi‡e bv| wi‡UBwbs Iqv‡ji Dci gvwUi cvk^©Pvc I Iqv‡ji wbR¯^ IR‡bi 

Rb¨ wfwË Z‡j Drcbœ cxo‡bi cwigvY †ewk n‡j, Iqvj ax‡i e‡m hv‡e| G‡Z Iqv‡ji 

Amg em‡bi Kvi‡Y dvU‡ji m„wó n‡q †dj n‡Z cv‡i| 

 7.5 we‡K›`ªxKZvi Ae¯’v‡f‡` wfwË Zjvi m‡eŸv©”P I me©wb¤œ Pvc wbY©q 

 ga¨ Z…Zxqvsk m~Î : 

wi‡UBwbs Iqv‡ji cÖ¯’‡”Q` Ggb nIqv DwPZ hv‡Z e¨vKwd‡j cvk^©Pvc P Ges Iqv‡ji 

IRb W Ges jwä ej R Iqvj †eB‡Ri †m›Uvi jvB‡b †Q` K‡i| Iqv‡ji Zj‡`‡ki 

cÖ¯’‡K mgvb wZb As‡k wef³ Ki‡j `yB cv‡k^© `ywU ewnt¯’ Z…Zxqvsk Ges ga¨¯’v‡bi GKwU 

ga¨ Z„Zxqvsk cvIqv hv‡e| jwä ej Iqvj †eB‡Ri ga¨ Z…Zxqvsk w`‡q AwZµg Ki‡j 

†Uv †cÖmvi MÖnY‡hvM¨ ch©v‡q n«vm cv‡e| Iqv‡ji Amg emb `~ixf~Z n‡e, wn‡j †Ubkb 

Drcbœ n‡e bv Ges IqvjwU Dwë‡q co‡e bv| G‡K ga¨ Z…Zxqvsk m~Î e‡j| 

 7.6 Aviwmwm K¨vw›Uwjfvi bb-mviPvR©R wi‡UBwbs Iqvj wWRvBb 

 

 Design of Retaining wall 

Various dimension of R.W 

Assume top thickness of stem=……cm 

Bottom thickness of stem=
ℎ

10
=…..cm 

Width of base,b=.65 xh=…….cm 

Thickness of base=
ℎ

10
=……cm 

Length of projection=
1

3
× 𝑏 = ⋯ 𝑐𝑚 

Stability 

Consider 1 m strip 

Earth pressure,P=
𝜔(ℎ+ℎˊ)

2
× cos 𝛼×

cos∝−√cos2∝−cos2𝜑

cos∝+√cos2∝−cos2𝜑
=…kgm 

 

Horizontal earth𝑝𝑢=.= P× cos 𝛼=….kg/m 



Vertical earth pressure,𝑝𝑣 = P× Sin 𝛼=….kg/m 

Overturning moment,𝑀𝑜=𝑝𝑢 ×
ℎ+ℎˊ

3
=…..kg-m 

Taking moment about toe(A) 

W=……………….kg.                                  𝑀𝑅=………….kg-m. 

Distance of C.G from toe X=
𝑀𝑅

𝑊
=……M 

Distance of(R) from(W),Y=
𝑃𝐻(ℎ+ℎ)ˊ

3𝑊
=……m. 

Distance of(R) from toe,x=X-Y=…..m 

Distance of base center from toe=
𝑏

2
=….m. 

∴Ecetricity,c=(
𝑏

2
)-x=……..m 

Check for overtuning moment 

F.S=
𝑀𝑅

𝑀𝑜
……….>2 

Check for sliding 

F.S=
𝜇𝑊

𝑃ℎ
=…….>1.5 

Check for undue settlement 

𝐹𝑚𝑎𝑥(toe)=
𝑊

𝑏
(1+

6𝑒

𝑏
)=…….kg/𝑚2<B.C of soil. 

 

Stem design 

Step-1:Load Calculation 

Here,H=…….m 

Consider 1 m. 

P=
𝜔𝐻2

2
×cos 𝛼×

cos∝−√cos2∝−cos2𝜑

cos∝+√cos2∝−cos2𝜑
=…kg/m 

𝑃𝑢=P×cos 𝛼=….kg/m 

Step-2: MaxmV.shear-v 

V=𝑃𝑢=………kg 

Step-3: Maxm B.M-M 

M=𝑃𝑢 ×
𝐻

3
=…..kg/m 

Step-4:Effective depth-d 

d=√
𝑀

𝑅𝑏
=…….cm                             k = 

𝑛

𝑛+𝑓𝑠
𝑓𝑐

=⋯. 

                              J=1-k/3=……. 

R=
1

2
𝑓𝑐𝑗𝑘=……       b= 100 cm. 

Using22mm 𝜑 bar and 8cm clear cover. 



∴ Total depth=d+(2.2/2)+8=……cm<tassume 

Acceptable total depth, d= tassumecm 

∴ Actual effective depth,d=……….cm 

Step-5:Area of tensile steel-As 

𝐴𝑠=
𝑀

𝐹𝑠𝑗𝑑
=……𝑐𝑚2 

Using 22 mm 𝜑 bar,𝑎𝑠=3.8 𝑐𝑚2 

∴ Spacing, S=
100 𝑥 𝑎𝑠

𝐴𝑠
=…cmc/c. 

Step-6:Area of tensile stress-v 

v=
V

𝑏𝑑
=……..kg/𝑐𝑚2<VcVc=0.292√𝑓΄𝑐 

(Hence ok) 

Step-7:Check for bond stress-u 

u=
𝑉

∑ 𝑜𝑗𝑑
=……..kg/𝑐𝑚2<𝑢𝑎𝑙𝑙 ∑ 𝑜=N𝜋𝜑=

100

𝑆
 x 𝜋 x 𝜑=….cm 

𝑢𝑎𝑙𝑙=
3.23√𝑓΄𝑐

𝜑
…….kg/𝑐𝑚2 

Step-8:Area of distribution bar-A΄s 

A΄s=15% b x t=…𝑐𝑚2 

Using 12 mm 𝜑 bar,𝑎𝑠=1.13𝑐𝑚2…….  

Spacing,S=
100 𝑥 𝑎𝑠

𝐴𝑠
=………cm c/c 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Aa¨vq bs : 08 

Aa¨v‡qi bvg : wcÖ-‡÷ªmW Kswµ‡Ui aviYv 

(Concept of Pre-Stressed Concrete) 

 

 8.1: wcÖ-‡÷ªmW Kswµ‡Ui aviYv 

 ‡h Kswµ‡U Ggb cwigvY I we¯Í…wZi Af¨šÍixY †÷ªm cÖeZ©b Kiv nq †h, GUv evB‡ii †jvW 

n‡Z D™¢~Z †÷ªm Cw¯úZ gvÎvq cÖkwgZ K‡i, Zv‡K wcÖ-‡÷ªmW KswµU e‡j| 

 

 8.2: Aviwmwm I wcÖ-‡÷ªmW Kswµ‡Ui myweav I mxgve×Zv 

 wcÖ-‡÷ªmW Kswµ‡Ui myweav 

(K) D”P kw³m¤úbœ KswµU Ges w÷j e¨envi Kiv nq e‡j †g¤^v‡ii cÖ¯’‡”Q`x AvKvi †QvU  

      nq, d‡j LiPI Kg nq| 

(L) AvKvi †QvU _vKvq †g¤^v‡ii wbR¯^ IRb n«vm cvq| d‡j eûZj wewkó feb wbg©v‡Y  

     myweav nq| 

(M) D”P kw³m¤úbœ w÷j Ges KswµU e¨envi Kiv nq e‡j `xN© ¯ú¨vb wewkó KvVv‡gvi †ÿ‡Î 

     wcÖ-‡÷ªmW KswµU e¨envi myweav| 

(N) KvVv‡gv‡Z c~‡e© Pvc cÖ‡qvM _v‡K weavq Wvqv‡Mvbvj †Ubkb K‡g hvq| 

(O) AvKvi Kg _v‡K e‡j KvVv‡gv my›`i †`Lvq| 

(P) evuKv †UbWb e¨envi K‡i wcÖ-‡÷ªmW †g¤^v‡ii wkqvi cÖwZ‡iva ÿgZv e„w× Kiv hvq| 

(Q) †QvU †mKkb wewkó †g¤̂vi¸‡jv nvjKv e‡j mn‡RB enb Kiv hvq| 

 wcÖ-‡÷ªmW Kswµ‡Ui mxgve×Zv  

(K) D”P kw³m¤úbœ KswµU Ges w÷j e¨eüZ nq, hv mnRjf¨ bq| 

(L) `ÿ kÖwg‡Ki cÖ‡qvRb nq| 

(M) †UbWb‡K Uvbv Ges A¨vsK‡iR Kivi wWfvBm BZ¨vw` we‡kl ai‡Yi hš¿cvwZi cÖ‡qvRb 

      nq, hv mnRcÖvc¨ bq| 

(N) A‡bK †ewk KvwiMwi Ávb _vKv Ges DËg cwi`k©‡bi cÖ‡qvRb | 

 

 8.3: wcÖ-‡÷ªmW Kswµ‡U e¨eüZ Kswµ‡Ui ¸Yv¸Y  

 D”PPvc kw³ m¤úbœ mvaviY KswµU‡K wcÖ-‡÷ªmW KswµU wnmv‡e e¨envi Kiv nq| G D”P 

Pvckw³ m¤úbœ KswµU wb¤œwjwLZ Kvi‡Y e¨eüZ nq| 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(K) D”Pkw³ m¤úbœ Kswµ‡Ui gWzjvm Ae Bjvw÷wmwU Gi gvb †ewk| Gi d‡j wcÖ-‡÷ªmW 

      RwbZ Kvi‡Y cÖv_wgK w¯’wZ¯’vcK weK…wZ Ges wµc weK…wZ K‡g hvq| hvi d‡j wcÖ‡÷ªm  

      AcPq K‡g hvq| 

(L) †cv÷ †Ubkb c×wZ‡Z, we‡gi †kl cÖv‡šÍ enb‡hvM¨ cxob cÖwZ‡ivaK‡í D”P 

kw³m¤úbœ 

     KswµU cÖ‡qvRb| 

(M) wcÖ-‡Ubkb c×wZ‡Z D”P kw³m¤úbœ KswµU e¨env‡i D”P eÛ cxo‡bi m„wó K‡i| 

(N) wcÖ-‡÷ªmW Kswµ‡Ui AwaKvskB c~‡e© XvjvBK…Z e‡j Gi ¸Yv¸Y mn‡R wbqš¿Y Kiv 

hvq|  

      GRb¨ AwaK kw³m¤úbœ Kswµ‡Ui cÖ‡qvRb|  

 

 8.4: wcª-‡÷ªmW Kswµ‡U e¨eüZ w÷j ÷ªvÛ 

 Aviwmwm †Z e¨eüZ cÖPwjZ wiBb‡dvm©‡g›U wcÖ-‡÷ªmW Kswµ‡U e¨envi Ki‡j cÖ‡qvMK…Z ej 

m¤ú~Y©iƒ‡c AcmvwiZ nq| A_©vr †h cwigvY wcÖ‡÷ªwms Kiv m¤¢e Zv Kswµ‡Ui ms‡KvPb I 

wµ‡ci d‡j mgš^q n‡q hvq| G Kvi‡Y wcÖ-‡÷ªmW Kswµ‡U we‡kl ai‡Yi D”P kw³i Cì 

we›`y Ges Kvh©Kix cxobwewkó w÷j e¨envi Kiv nq| G‡K w÷j ÷ªvÛ e‡j| 

 mvaviYZ wZb ai‡bi wcÖ-‡÷ªwms w÷j e¨eüZ nq| h_v : 

(1) ivDÛ Iq¨vi ev wcÖ-‡÷ªwms Iq¨vi 

(2) ÷ªv‡ÛW K¨vej ev Iq¨vi ÷ªvÛ 

(3) nvB-‡÷ªs_ A¨vjq w÷j evi 

 8.5: c~‡e© Uvb cÖ‡qvM K‡i wcÖ-‡÷ªwms c×wZ I cieZx© Uvb cÖ‡qvM K‡i wcÖ-‡÷ªwms c×wZ 



 c~‡e© Uvb cÖ‡qvM K‡i wcÖ-‡÷ªwms c×wZ 

 ‡h AvKv‡ii †g¤^vi ˆZix Ki‡Z n‡e †m AvwKv‡i KswµU XvjvB Kivi c~‡e© XvjvBK…Z 

¯ú¨v‡bi `yB cv‡k `yBwU AwaK kw³ enb A¨vevU‡g›U †_‡K i‡W Uvb cÖ‡qvM K‡i KswµU 

XvjvB Kiv nq| GB c×wZ‡K c~‡e© Uvb c×wZ e‡j| 

 

 cieZx© Uvb cÖ‡qvM K‡i wcÖ-‡÷ªwms c×wZ 

 KswµU XvjvB‡qi ci hLb cÖ‡qvRbxq kw³ AR©b K‡i ZLb we‡gi k³ `yB cÖv‡šÍ R¨v‡Ki 

gva¨‡g i‡W ev †UÛ‡b Uvb cÖ‡qvM Kiv nq G‡K †cv÷ †Ubkwbs ev cieZx© Uvb cÖ‡qvM 

c×wZ e‡j| 

 ‡UbWb 

 5 †_‡K 7 wg.wg. e¨v‡mi nvB-Kve©b w÷‡ji GKvwaK wcÖ-‡÷ªwms Iq¨vi‡K †cuwP‡q †h D”P 

kw³m¤úbœ w÷j ˆZix Kiv Zv‡K †UbWb e‡j| 

 8.5: evsjv‡`‡k wcÖ-‡÷ªmW Kswµ‡Ui e¨envi 

 wcÖ-‡÷ªmW Kswµ‡Ui e¨envi eZ©gv‡b D‡jøL‡hvM¨ fv‡e e„w× †c‡q‡Q| cÖwZwU KvVv‡gvi 

†hLv‡b wcÖ-‡÷ªmW KswµU e¨envi m¤¢e †mLv‡b Gi e¨envi Pj‡Q| G QvovI D”P 

kw³m¤úbœ w÷j I KswµU mnR jf¨ bq, weavq wcÖ-‡÷ªmW Kswµ‡Ui e¨env‡i mxgve×Zv 

Av‡Q| we‡`wk `vZv †`‡ki mv‡_ †hŠ_fv‡e wbwg©Z †mZz‡Z wcÖ-‡÷ªmW KswµU e¨envi Ki‡Q| 

eZ©gv‡b evsjv‡`k we`y¨r Dbœqb †evW© B‡jKwUªK †cv÷ ˆZix‡Z G c×wZ AbymiY K‡i| 

evsjv‡`k †ijI‡q G c×wZ‡Z w¯øcvi ˆZix Ki‡Q| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Aa¨vq bs : 09 

Aa¨v‡qi bvg : wewea Aviwmwm KvVv‡gvi bgybv wPÎ 

(Understand the Typical Drawing of RCC Structure) 

 

 wb‡Pi KvVv‡gv¸‡jvi wiBb‡dvm©‡g›U cÖwZ¯’vcb e¨vL¨v  

 (K) g¨vU dvD‡Ûkb 

‡Kvb KvVv‡gvi wb¤œvs‡ki mg¯Í GjvKv Ry‡o avivevwnKfv‡e wbwg©Z Aviwmwm ¯ø¨ve‡K g¨vU 

dvD‡Ûkb e‡j| 

 

 

 

 

 

 

 

 

 

 

 

 (L) K¤^vBÛ dzwUs Ges K¨vw›Uwjfvi dzwUs 

 hLb ỳwU Kjvg Lye KvQvKwQ nq Ges GKwU dzwUs Ab¨wU‡K Ifvij¨vc K‡i A_ev gvwUi 

fvienb ÿgZv Kg n‡j A_v©r ¯^Zš¿ Kjvg dzwUs Gi Rb¨ †ewk RvqMvi cÖ‡qvRb n‡j, †m 

mKj †ÿ‡Î `ywU Kjvg‡K mv‡cvU© cÖ`vb Kivi Rb¨ K¤^vBÛ dzwUs e¨envi Kiv nq| 

 `yB ev Z‡ZvwaK ¯^Zš¿ Kjv‡gi dzwUs¸‡jv‡K wegØviv mshy³ K‡i GKwU dzwUs-G AšÍf~©³ 

Ki‡j Zv‡K K¨vw›Uwjfvi dzwUs e‡j| 

 

 

 

 

 

 



 

 

 

 

 

 (M) cvBj K¨vcmn cvBj 

‡hLv‡b gvwUi fvienb ÿgZv Kg †mLv‡b cvB‡ji gva¨‡g cÖ‡qvRbxq fvienb ÿgZv 

m¤úbœ gvwUi k³ ¯Í‡i KvVv‡gvi †jvW ’̄vbvšÍi Kiv nq| cvBj I g~j eywbqv‡`i ms‡hvM 

¯’‡j †h KvVv‡gv wbg©vY Kiv nq Zv‡K cvBj K¨vc e‡j|  

 

 

 

 

 

 

 

 

 

 

 (N) †eR‡g›U †d¬vi 

MÖvDÛ †d¬v‡ii wb‡P †h †d¬vi wbg©vY Kiv nq Zv‡K †eR‡g›U †d¬vi e‡j| 

 

 

 

 

 

 

 

 

 

 

 (O) Kjvg Ges weg ms‡hvM 

we‡gi †jvW Kjv‡gi gva¨‡g wfwË‡Z ¯’vbvšÍi Kivi Rb¨ Kjvg Ges weg‡K mshy³ Kiv 

nq| 

 

 

 



 

 

 

 

 

 

 

 (P) wU-weg weª‡Ri †WK ¯ø¨ve 

wiBb‡dvm© KswµU weª‡Ri ˆ`N¨© 30 wgUvi ch©šÍ n‡j wU-exg MvW©vi UvBc weªR wbg©vY Kiv 

nq| 

 

 

 

 

 

 

 (Q) KvD›Uvi †dvU© wi‡UBwbs Iqvj 

‡h †i‡UBwbs Iqv‡j w÷g I †eB‡Ri mv‡_ KvD›Uvi †dvU© wbg©vY K‡i †h wi‡UBwbs Iqvj 

wbg©vY Kiv nq Zv‡K KvD›Uvi †dvU© wi‡UBwbs Iqvj e‡j|  

 

 

 

 

 

 

 

 

 

 

 

 (R) d¬¨vU ¯ø¨ve 

weg I MvW©vi wenxb ¯ø¨ve‡K d¬¨vU ¯ø¨ve e‡j| 

 

 

 

 

 



 

 

 

 

 

 

 

 (S) d¬¨vU †cøU ¯ø¨ve 

‡h mKj d¬¨vU ¯ø¨v‡e Kjvg K¨vwcUvj _v‡K bv Zv‡K d¬¨vU †cøU ¯ø¨ve e‡j|  

 

 

 

 

 

 

 

 

 

 

 

 

 

 (T) i¨v¤ú  

avc wenxb Xvjy wmuwo‡K i¨v¤ú e‡j| 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 (U) ‡nwjK¨vj ‡÷qvi ¯ø¨ve  

 

 

 

 

 

 

 

 

 

 

 

 

 (V) AvqZvKvi AvÛviMÖvDÛ cvwb mÂvqvMvi 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 (W) †d«gW ÷ªvKPvi 

mvwie× Kjvg, wcjvi ev †÷kb‡K †d¬vi Ges Qv` mgZ‡j weg Øviv `„pfv‡e AvUKv‡bv 

KvVv‡gv‡K †d«gW ÷ªvKPvi e‡j|  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (X) Uz-¯ú¨vb e· KvjfvU© 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

welqt- wWRvBb Ae ÷ªvKPvi-2 

welq †KvW-6474 

7g ce© wmwfj (e¨envwiK) 

Re bs-01 

Re m¤úv`‡bi ZvwiL- 

R‡ei bvg- 

mvavib fv‡e ’̄vwcZ GKwU IqvbI‡q ø̄v‡ei wiBb‡dvm©‡g‡›Ui g‡Wj cÖ ‘̄Z KiY | 

   (WªBs Abyhvqx) 

wWRvBb †¯úwmwd‡Kkbm 

g‡WjK…Z Qv‡`i AvKvi= 2wg X 1wg 

  Qv‡`i c~iæZ¡ = 4.5Ó= 12 †mwg. 

cÖavb iW = 12 wgwg Ø @ 15 †mwg ci ci 

          Zvcxq iW = 10 wgwg Ø @  20 †mwg ci ci 

cÖ‡qvRbxq hš¿cvwZ I gvjvgvj- 

1.iW KvwUs †gwkb-1wU 

2.n¨vgvi -1wU 

3.kvej iW -1wU 

4.ûK ‰Zwi Kivi Rb¨ ‡d«g-1wU 

5.wba©vwiZ e¨‡mi cÖ‡qvRbxq iW 

6.wR AvB Zvi cÖ‡qvRbgZ 

7.mvUvwis 

8.2 †mwg AvKv‡ii KswµU eøK 

cÖ‡qvRbxq wPÎ 

 

 

 



 

 

 

 

 

 

Kv‡Ri aviv 

1. c¨v‡bj gvcvbyhvqx wWRvBb c×wZ Abymv‡i wWRvBbwU m¤ú~Y© Kwi| 

2. wWRvB‡b cÖvß Z_¨vw` nB‡Z cÖavb iW Ges Zvcxq iW evQvB/msMÖn Kwi| 

3. wWRvBb Abyhvqx ¯øv‡e i‡Wi Ae ’̄vb cÖ`k©b c~e©K GKwU cwi”Qbœ WªBs AsKb Kwi| 

4. WªBs nB‡Z wb¤œwjwLZ wbqg AbymiY K‡i cÖavb iW  (†÷ªBU, µvsK) Ges Zvcxq 

i‡Wi cÖ‡qvRbxq ˆ`N ©̈ Ges msL¨v wbY©q Kwi| 

K) cÖavb i‡Wi ˆ`N©¨ 

†÷ªBU ev‡ii ‰`N ©̈ = gy³ kU© ¯ú¨vb ˆ`N ©̈+2x1/2mv‡cv‡U©i cyiæZ¡+ 2x10Ø(û‡Ki Rb¨) 

µvsK ev‡ii ‰`N ©̈ = gy³ kU© ¯ú¨vb ˆ`N ©̈+ 2x1/2mv‡cv‡U©i cyiæZ¡+ 2x10Ø(û‡Ki Rb¨)+  

2x0.5ØG·Uªv Uc ev‡ii ‰`N ©̈ = mv‡cv‡U©i cyiæZ /2+L/4+ 2x10Ø 

 

cÖavb i‡Wi msL¨v 

cÖavb i‡Wi msL¨v = gy³ js ¯ú¨vb ˆ`N¨(‡mwg)/‡¯úwms+1 = N 

 †÷ªBU ev‡ii msL¨v = N/2+ 1 = N1 

µvsK ev‡ii msL¨v = N1-1=N2 

G·Uªv Uc ev‡ii msL¨v = (†÷ªBU ev‡ii msL¨v )N1 

 

L) Zvcxq i‡Wi ˆ`N©¨ 

 ˆ`N©¨ =gy³ kU ©̄ ú¨vb ˆ`N¨(‡mwg)/‡¯úwms+1 = N 

Zvcxq i‡Wi msL¨v 

msL¨v =gy³ kU© ¯ú¨vb ˆ`N¨(‡mwg)/‡¯úwms+1 = N 

5. Dc‡iv³ wnmve Abyhvqx cÖvß ˆ`‡N¨©i wbw`©ó msL¨K iW †K‡U wbB| iW ¸wj     

n¨vgv‡i mvnv‡h¨ mgZj RvqMvq †i‡L †mvRv K‡i wbB| 

6. mshy³ wPÎvbyhvqx cÖavb †÷ªBU, µvsKevi, G·Uªv Uc GesZvcxq i‡W cÖ‡qvRbxq ûK Ges 

 µvsK cÖ‡qvM Kwi| 

7. KvV ev ÷xj w`‡q cÖ‡qvRbxq gv‡ci mvUvwis cÖ ‘̄Z Kwi| 

8. cÖavb i‡Wi †¯úwms Abyhvqx †÷ªBU, µvsKevi wba©vwiZ ỳi‡Z¡ mvUvwis Gi Dci ¯’vcb Kwi| 

9. Zvcxq iW¸wj wbw ©̀ó †¯úwms Abyhvqx D³ cÖavb i‡Wi Dci AvovAvwo fv‡e ¯’vcb Kwi| 



10.wR AvB Zvi w`‡q wbqgvbyhvqx iW ¸wj †eu‡a †dwj| 

11. Kfvwis Gi Rb¨ 2†mwg AvKv‡ii KswµU eøK e¨envi Kwi| 

gšÍe¨t 

 

 

 

 

welqt- wWRvBb Ae ÷ªvKPvi-2 

welq †KvW-6474 

7g ce© wmwfj (e¨envwiK) 

Re bs-02 

Re m¤úv`‡bi ZvwiL- 

R‡ei bvg- 

GKwU K¨vw›Uwjfvi IqvbI‡q ø̄v‡ei wiBb‡dvm©‡g‡›Ui g‡Wj cÖ ‘̄Z KiY | 

            (WªBs Abyhvqx) 

wWRvBb †¯úwmwd‡Kkbm 

g‡WjK…Z Qv‡`i AvKvi= 2wg X 1wg 

Qv‡`i c~iæZ¡ = 4.5Ó= 12 †mwg. 

cÖavb iW = 12 wgwg Ø @ 15 †mwg ci ci 

Zvcxq iW = 10 wgwg Ø @  20 †mwg ci ci 

cÖ‡qvRbxq hš¿cvwZ I gvjvgvj- 

1.iW KvwUs †gwkb-1wU 

2.n¨vgvi -1wU 

3.kvej iW -1wU 

4.ûK ‰Zwi Kivi Rb¨ ‡d«g-1wU 

5.wba©vwiZ e¨‡mi cÖ‡qvRbxq iW 

6.wR AvB Zvi cÖ‡qvRbgZ 

7.mvUvwis 

8.2 †mwg AvKv‡ii KswµU eøK 

cÖ‡qvRbxq wPÎ 

 

 

 



 

 

 

 

 

 

 

Kv‡Ri aviv 

1. c¨v‡bj gvcvbyhvqx wWRvBb c×wZ Abymv‡i wWRvBbwU m¤ú~Y© Kwi| 

2. wWRvB‡b cÖvß Z_¨vw` nB‡Z cÖavb iW Ges Zvcxq iW evQvB/msMÖn Kwi| 

3. wWRvBb Abyhvqx ¯øv‡e i‡Wi Ae ’̄vb cÖ`k©b c~e©K GKwU cwi”Qbœ WªBs AsKb Kwi| 

4. WªBs nB‡Z wb¤œwjwLZ wbqg AbymiY K‡i cÖavb iW  (†÷ªBU, µvsK) Ges Zvcxq 

i‡Wi cÖ‡qvRbxq ˆ`N ©̈ Ges msL¨v wbY©q Kwi| 

K) cÖavb i‡Wi ˆ`N©¨ 

†÷ªBU ev‡ii ‰`N ©̈ = gy³ kU© ¯ú¨vb ˆ`N ©̈+2x1/2mv‡cv‡U©i cyiæZ¡+ 2x10Ø(û‡Ki Rb¨) 

µvsK ev‡ii ‰`N ©̈ = gy³ kU© ¯ú¨vb ˆ`N ©̈+ 2x1/2mv‡cv‡U©i cyiæZ¡+ 2x10Ø(û‡Ki Rb¨)+ 2x0.5Ø 

G·Uªv Uc ev‡ii ‰`N ©̈ = mv‡cv‡U©i cyiæZ /2+L/4+ 2x10Ø 

cÖavb i‡Wi msL¨v 

cÖavb i‡Wi msL¨v = gy³ js ¯ú¨vb ˆ`N¨(‡mwg)/‡¯úwms+1 = N 

†÷ªBU ev‡ii msL¨v = N/2+ 1 = N1 

 µvsK ev‡ii msL¨v = N1-1=N2 

G·Uªv Uc ev‡ii msL¨v = (†÷ªBU ev‡ii msL¨v )N1 

L) Zvcxq i‡Wi ˆ`N©¨ 

 ˆ`N©¨ =gy³ kU ©̄ ú¨vb ˆ`N¨(‡mwg)/‡¯úwms+1 = N 

Zvcxq i‡Wi msL¨v 

msL¨v =gy³ kU© ¯ú¨vb ˆ`N¨(‡mwg)/‡¯úwms+1 = N 

5. Dc‡iv³ wnmve Abyhvqx cÖvß ˆ`‡N¨©i wbw`©ó msL¨K iW †K‡U wbB| iW ¸wj     

n¨vgv‡i mvnv‡h¨ mgZj RvqMvq †i‡L †mvRv K‡i wbB| 

6. mshy³ wPÎvbyhvqx cÖavb †÷ªBU, µvsKevi, G·Uªv Uc GesZvcxq i‡W cÖ‡qvRbxq ûK Ges 

µvsK cÖ‡qvM Kwi| 

7. KvV ev ÷xj w`‡q cÖ‡qvRbxq gv‡ci mvUvwis cÖ ‘̄Z Kwi| 

8. cÖavb i‡Wi †¯úwms Abyhvqx †÷ªBU, µvsKevi wba©vwiZ ỳi‡Z¡ mvUvwis Gi Dci ¯’vcb Kwi| 

9. Zvcxq iW¸wj wbw ©̀ó †¯úwms Abyhvqx D³ cÖavb i‡Wi Dci AvovAvwo fv‡e ¯’vcb Kwi| 

10.wR AvB Zvi w`‡q wbqgvbyhvqx iW ¸wj †eu‡a †dwj| 

11. Kfvwis Gi Rb¨ 2†mwg AvKv‡ii KswµU eøK e¨envi Kwi| 



gšÍe¨t 

 

 

 

 

 

welqt- wWRvBb Ae ÷ªvKPvi-2 

welq †KvW-6474 

7g ce© wmwfj (e¨envwiK) 

Re bs-03 

Re m¤úv`‡bi ZvwiL- 

R‡ei bvg- 

GKwU UzI‡q ø̄v‡ei wiBb‡dvm©‡g‡›Ui g‡Wj cÖ ‘̄Z KiY | 

            (WªBs Abyhvqx) 

wWRvBb †¯úwmwd‡Kkbm 

g‡WjK…Z Qv‡`i AvKvi= 2wg X 1wg 

  Qv‡`i c~iæZ¡ = 4.5Ó= 12 †mwg. 

kU© ¯ú¨vb eivei = 10 wgwg Ø @ 12 †mwg ci ci 

js ¯ú¨vb eivei= 10 wgwg Ø @  18 †mwg ci ci 

cÖ‡qvRbxq hš¿cvwZ I gvjvgvj- 

1.iW KvwUs †gwkb-1wU 

2.n¨vgvi -1wU 

3.kvej iW -1wU 

4.ûK ‰Zwi Kivi Rb¨ ‡d«g-1wU 

5.wba©vwiZ e¨‡mi cÖ‡qvRbxq iW 

6.wR AvB Zvi cÖ‡qvRbgZ 

7.mvUvwis 

8.2 †mwg AvKv‡ii KswµU eøK 

cÖ‡qvRbxq wPÎ 

 

 

 

 



 

 

 

 

 

Kv‡Ri aviv 

1. c¨v‡bj gvcvbyhvqx wWRvBb c×wZ Abymv‡i wWRvBbwU m¤ú~Y© Kwi| 

2. wWRvB‡b cÖvß Z_¨vw` nB‡Z cÖavb iW Ges  evQvB/msMÖn Kwi| 

3. wWRvBb Abyhvqx ¯øv‡e i‡Wi Ae ’̄vb cÖ`k©b c~e©K GKwU cwi”Qbœ WªBs AsKb Kwi| 

4. WªBs nB‡Z wb¤œwjwLZ wbqg AbymiY K‡i cÖavb iW  (†÷ªBU, µvsK) Ges G·Uªv Uc  i‡Wi cÖ‡qvRbxq 

ˆ`N ©̈ Ges msL¨v wbY©q Kwi| 

K) cÖavb i‡Wi msL¨v (kU© wW‡iKk‡bi Rb¨) 

†÷ªBU ev‡ii ‰`N ©̈ = [{(160-2 x 7.50)/spacing}/2]+1=  

µvsK ev‡ii ‰`N ©̈ = [{(160-2 x 7.50)/spacing}/2] = 

  G·Uªv Uc ev‡ii ‰`N ©̈ = †÷ªBU ev‡ii mgvb 

cÖavb i‡Wi ˆ`N©¨ (kU© wW‡iKk‡bi Rb¨) 

†÷ªBU ev‡ii ‰`N ©̈ = 140-2 x 7.5-2x10Ø =  

µvsK ev‡ii ‰`N ©̈ = 140+2x0.5Ø -2 x 7.5-2x10Ø = 

G·Uªv Uc ev‡ii ‰`N ©̈ = 140/4+ 2x10Ø= 

 

K) cÖavb i‡Wi msL¨v (js wW‡iKk‡bi Rb¨) 

†÷ªBU ev‡ii ‰`N ©̈ = [{(140-2 x 7.50)/spacing}/2]+1=  

µvsK ev‡ii ‰`N ©̈ = [{(140-2 x 7.50)/spacing}/2] = 

G·Uªv Uc ev‡ii ‰`N ©̈ = †÷ªBU ev‡ii mgvb 

cÖavb i‡Wi ˆ`N©¨ (js wW‡iKk‡bi Rb¨) 

†÷ªBU ev‡ii ‰`N ©̈ = 160-2 x 7.5-2x10Ø =  

µvsK ev‡ii ‰`N ©̈ = 160+2x0.5Ø -2 x 7.5-2x10Ø = 

G·Uªv Uc ev‡ii ‰`N ©̈ = 160/4+ 2x10Ø= 

5. Dc‡iv³ wnmve Abyhvqx cÖvß ˆ`‡N¨©i wbw`©ó msL¨K iW †K‡U wbB| iW ¸wj n¨vgv‡i mvnv‡h¨ mgZj RvqMvq 

†i‡L †mvRv K‡i wbB| 

6. mshy³ wPÎvbyhvqx cÖavb †÷ªBU, µvsKevi, G·Uªv Uc GesZvcxq i‡W cÖ‡qvRbxq ûK µvsK cÖ‡qvM Kwi| 

7. KvV ev ÷xj w`‡q cÖ‡qvRbxq gv‡ci mvUvwis cÖ ‘̄Z Kwi| 

8. cÖavb i‡Wi †¯úwms Abyhvqx †÷ªBU, µvsKevi wba©vwiZ ỳi‡Z¡ mvUvwis Gi Dci ¯’vcb Kwi| 

9. Zvcxq iW¸wj wbw ©̀ó †¯úwms Abyhvqx D³ cÖavb i‡Wi Dci AvovAvwo fv‡e ¯’vcb Kwi| 

10.wR AvB Zvi w`‡q wbqgvbyhvqx iW ¸wj †eu‡a †dwj| 

11. Kfvwis Gi Rb¨ 2†mwg AvKv‡ii KswµU eøK e¨envi Kwi| 

 



 

 

 

 

 

welqt- wWRvBb Ae ÷ªvKPvi-2 

welq †KvW-6474 

7g ce© wmwfj (e¨envwiK) 

Re bs-04 

Re m¤úv`‡bi ZvwiL- 

R‡ei bvg- 

GKwU Aviwmwm wmuwo  ¯øv‡ei wiBb‡dvm©‡g‡›Ui g‡Wj cÖ ‘̄Z KiY | 

            (WªBs Abyhvqx) 

wWRvBb †¯úwmwd‡Kkbm 

I‡q÷ ø̄v‡ei c~iæZ¡ = 6.0Ó= 15 †mwg. 

cÖavb iW = 12 wgwg Ø @ 15 †mwg ci ci 

                            Zvcxq iW = 10 wgwg Ø @  20 †mwg ci ci 

                            G·Uªv Uc =12 wgwg Ø @ 15 †mwg ci ci 

                             †Uª‡Wi msL¨v = 9wU cÖ ’̄ 25 †mwg 

ivBRv‡ii D”PZv =  6†mwg 10wU 

cÖ‡qvRbxq hš¿cvwZ I gvjvgvj- 

1.iW KvwUs †gwkb-1wU 

2.n¨vgvi -1wU 

3.kvej iW -1wU 

4.ûK ‰Zwi Kivi Rb¨ ‡d«g-1wU 

5.wba©vwiZ e¨‡mi cÖ‡qvRbxq iW 

6.wR AvB Zvi cÖ‡qvRbgZ 

7.mvUvwis 

8.2 †mwg AvKv‡ii KswµU eøK 

cÖ‡qvRbxq wPÎ 

 

 

 



 

 

 

 

 

 

Kv‡Ri aviv 

1. c¨v‡bj gvcvbyhvqx wWRvBb c×wZ Abymv‡i wWRvBbwU m¤ú~Y© Kwi| 

2. wWRvB‡b cÖvß Z_¨vw` nB‡Z cÖavb iW Ges Zvcxq iW evQvB/msMÖn Kwi| 

3. wWRvBb Abyhvqx ¯øv‡e i‡Wi Ae ’̄vb cÖ`k©b c~e©K GKwU cwi”Qbœ WªBs AsKb Kwi| 

4. WªBs nB‡Z wb¤œwjwLZ wbqg AbymiY K‡i cÖavb iW  (†÷ªBU, µvsK) Ges Zvcxq 

i‡Wi cÖ‡qvRbxq ˆ`N ©̈ Ges msL¨v wbY©q Kwi| 

K) cÖavb i‡Wi ˆ`N©¨ 

cÖavb ev‡ii ‰`N ©̈ = (2 x j¨vwÛs Gi cÖ ’̄+ ‡UªW mgy‡ni †hvMdj)+ 2x10Ø(û‡Ki Rb¨)-2 x Kfvwis 

G·Uªv Uc ev‡ii ‰`N ©̈ = j¨vwÛs Gi cÖ ’̄+ ‡UªW mgy‡ni †hvMdj/4+ 2x10Ø(û‡Ki Rb¨)-1 x Kfvwis 

Zvcxq i‡Wi ‰`N ©̈ = j¨vwÛs Gi cÖ ’̄-2 x Kfvwis 

i‡Wi msL¨v 

cÖavb i‡Wi msL¨v = (I‡q÷ ¯øv‡ei cÖ ’̄-2 x Kfvwis)/‡¯úwms+1 

G·Uªv Uc ev‡ii msL¨v =  cÖavb i‡Wi msL¨v 

Zvcxq i‡Wi msL¨v =[(2 x j¨vwÛs Gi cÖ ’̄+ ‡UªW mgy‡ni †hvMdj)/‡¯úwms]+ 1 

Zvcxq i‡Wi msL¨v(Dc‡i ev bx‡P) ={(Zvcxq i‡Wi ˆ`N©¨÷ †¯úwms)+1}2*Dfq cv‡k¦© 

5. Dc‡iv³ wnmve Abyhvqx cÖvß ˆ`‡N¨©i wbw`©ó msL¨K iW †K‡U wbB| iW ¸wj     

n¨vgv‡i mvnv‡h¨ mgZj RvqMvq †i‡L †mvRv K‡i wbB| 

6. mshy³ wPÎvbyhvqx cÖavb †÷ªBU, µvsKevi, G·Uªv Uc GesZvcxq i‡W cÖ‡qvRbxq ûK Ges 

 µvsK cÖ‡qvM Kwi| 

7. KvV ev ÷xj w`‡q cÖ‡qvRbxq gv‡ci mvUvwis cÖ ‘̄Z Kwi| 

8. cÖavb i‡Wi †¯úwms Abyhvqx †÷ªBU, µvsKevi wba©vwiZ ỳi‡Z¡ mvUvwis Gi Dci ¯’vcb Kwi| 

9. Zvcxq iW¸wj wbw ©̀ó †¯úwms Abyhvqx D³ cÖavb i‡Wi Dci AvovAvwo fv‡e ¯’vcb Kwi| 

10.wR AvB Zvi w`‡q wbqgvbyhvqx iW ¸wj †eu‡a †dwj| 

11. Kfvwis Gi Rb¨ 2†mwg AvKv‡ii KswµU eøK e¨envi Kwi| 

 

gšÍe¨t 

 



 

 

 

 

welqt- wWRvBb Ae ÷ªvKPvi-2 

welq †KvW-6474 

7g ce© wmwfj (e¨envwiK) 

Re bs-05 

Re m¤úv`‡bi ZvwiL- 

R‡ei bvg- 

Kjvgmn dzwUs Gi  wiBb‡dvm©‡g‡›Ui g‡Wj cÖ ‘̄Z KiY | 

            (WªBs Abyhvqx) 

wWRvBb †¯úwmwd‡Kkbm 

Kjv‡gi Rb¨ 

Kjv‡gi AvKvi = 25 †mwg X 25‡mwg 

cÖavb iW = 4wU 16 wgwg 

w÷ivc = 8 wgwg Ø @ 12 †mwg ci ci 

dzwUs Gi Rb¨ 

dzwUs Gi AvKvi = 1.07wg X 1.07wg 

cÖavb iW = 7wU 12 wgwg (Dfq cv‡k¦©) 

cÖ‡qvRbxq hš¿cvwZ I gvjvgvj- 

1.iW KvwUs †gwkb-1wU 

2.n¨vgvi -1wU 

3.kvej iW -1wU 

4.ûK ‰Zwi Kivi Rb¨ ‡d«g-1wU 

5.wba©vwiZ e¨‡mi cÖ‡qvRbxq iW 

6.wR AvB Zvi cÖ‡qvRbgZ 

7.mvUvwis 

8.2 †mwg AvKv‡ii KswµU eøK 

cÖ‡qvRbxq wPÎ 

 

 

 

 

 



 

 

 

 

 

Kv‡Ri aviv 

1. c¨v‡bj gvcvbyhvqx wWRvBb c×wZ Abymv‡i wWRvBbwU m¤ú~Y© Kwi| 

2. wWRvB‡b cÖvß Z_¨vw` nB‡Z cÖavb iW Ges Zvcxq iW evQvB/msMÖn Kwi| 

3. wWRvBb Abyhvqx ¯øv‡e i‡Wi Ae ’̄vb cÖ`k©b c~e©K GKwU cwi”Qbœ WªBs AsKb Kwi| 

4. WªBs nB‡Z wb¤œwjwLZ wbqg AbymiY K‡i cÖavb i‡Wi  (†÷ªBU, µvsK) cÖ‡qvRbxq ˆ`N¨© Ges msL¨v wbY©q 

Kwi| 

K)Kjv‡gi cÖavb i‡Wi ˆ`N©¨ 

awi, g‡WjK…Z Kjv‡gi ˆ`N©¨= 117 †mwg 

Lvov cÖavb i‡Wi msL¨v= 4wU 

cÖwZwU i‡Wi ˆ`N©¨=Kjv‡gi ˆ`N©¨ + G¨vsK‡iR ˆ`N©¨ 

                        = 117 †mwg+30‡mwg 

                        = 147 †mwg| 

    UvB i‡Wi ˆ`N©¨=4(Kjv‡gi GK cv‡k¦©i ˆ`N©¨ -2x Kfvwis)+2x10Ø 

L) dzwUs Gi i‡Wi ˆ`N©¨ 

i‡Wi ‰`N ©̈= dzwUs Gi cvk¦©gvc-2x Kfvwis 

i‡Wi msL¨v =[{dzwUs Gi cvk¦©gvc-2x Kfvwis +2x †eÛ ˆ`N©¨}÷ †¯úwms]+1 

5. Dc‡iv³ wnmve Abyhvqx cÖvß ˆ`‡N¨©i wbw`©ó msL¨K iW †K‡U wbB| iW ¸wj     

n¨vgv‡i mvnv‡h¨ mgZj RvqMvq †i‡L †mvRv K‡i wbB| 

6. mshy³ wPÎvbyhvqx cÖavb †÷ªBU, µvsKevi, G·Uªv Uc GesZvcxq i‡W cÖ‡qvRbxq ûK Ges 

 µvsK cÖ‡qvM Kwi| 

7. KvV ev ÷xj w`‡q cÖ‡qvRbxq gv‡ci mvUvwis cÖ ‘̄Z Kwi| 

8. cÖavb i‡Wi †¯úwms Abyhvqx †÷ªBU, µvsKevi wba©vwiZ ỳi‡Z¡ mvUvwis Gi Dci ¯’vcb Kwi| 

9. Zvcxq iW¸wj wbw ©̀ó †¯úwms Abyhvqx D³ cÖavb i‡Wi Dci AvovAvwo fv‡e ¯’vcb Kwi| 

10.wR AvB Zvi w`‡q wbqgvbyhvqx iW ¸wj †eu‡a †dwj| 

11. Kfvwis Gi Rb¨ 7.5†mwg AvKv‡ii KswµU eøK e¨envi Kwi| 

 

gšÍe¨t 

 

 

 


