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o fausdl AfgeR YHE T AT TWRYNASRT AR HTITARe AT wratary
TATTH] 3, |
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() AT FATAT AT ARANABTRT T TATTHAT TR TR
frfaefe @Rt gas |

QROATST: fosr a1 ISRt ot e AORHAT I BRATarRE:

() “Haq” T AT FEGEE a1 7GR AT fafae HEi
qrATaTe AT Tfvued TR=mT IRRAIE |

(@) “qaq (Ao g T4t aHrgH, [l ol AMHI T, Jor 99
T, HEST ®e AT ATfaehebl TTTAT SR, GehT, dTaell, Hidl, qolld I
SHTs ATfG IU9e T IATS a1 |1 F¥I=dT 7 Hd THHIIE |

@) “FH” A g AR FEEr gEe @ oA e T oae
AT RIS |

(%) “ORTHTETAT” ATl AT TRYIABTHT AT HUHT Taqhl T [Sorrg
qoar AT gUREETT T ATHIT 9T (Consultancy) ®H AT ATch
(Engineer/ Sub-Engineer) IFHTIE, |

(3) “fHToT Fuivaets” A= geivad Fa= F3=AT (A T&T TR
Aebebl gramd [AATT el FARAAT T (FFAr fquesl  dRreieTl
RIS, |

(F) “TATEA” AT Jaq (A T gFg W, S91el, SR A
faworT F¥ag AT SAYTarafaedl TEaRHT TR ¢ Thepl TR
qled FRIAT T AT WA G5 AATGHIRT T AATE FHET T
TRTH] FEGET FETD! IS TFHTIE, |

(@) “qAT” T 9T a1 (AR Hgee a1 Heate fafag fa=rer «@m
TR |

(&) ‘e a9’ I 98 darhl el gag d9iq Sffa s aas
TR |

() “feter wfear” aeTel AR @ a1 g TRl TRT Atedel FEu
FIFUHT FTHT TRFATG |

() UPIE FHS HHATA [AHOT g4 Hadd AN SRl J-9RTTs
RIS, | HITed] TATGTHT RS ATTHT HIST Aol TLehl ATl T
feetey UieaTaT OTT AR YR AT Aifre FUET waw f9F o = {qie
TS JATUH] HALAT THAATS UTIVE FHALSTHT o U ATH
AT |

(@) “IREFR" AT ey e HwaT Aol AT TR |

(3) “SIANT” AT AT, SATIMF, MAHTER, M 81, Fq<h ATATEE,
HTIATA ATTE FATSIADT ATRT [AHOT HUHT THHATE, |

(T) “TYAM gRFdA” I Teb JUANTSTE bl SYANTHT GiRaad T
RIS, |

(@) ‘9o Gledr” 9 9T GRhRERT SR ARUH AT Had e,
050 FFHAYH |

() “qaT AIIEUE” AT ST AIRATARITE ART TRTHT FTeT Hfeares!
FEIT faerE, WEd AT qIT Had AHIO FEEl AR d (A
HIIEUS, 0V THHATS, |




(@) RIS T AT AT AIRATART TR, |

() “GHE” AT AT ARANARR TR T E THhI0S |

(@) “UHE JUTEHT Aghd” AT A ARANABH THE  TITHHT
AR TFRI, |

(&) “STWIT GUSTHRV” AT HAAH AN]SRl GUSIHT T WACS
RIS, |

() “UA” T ST THR FoaATad UH, 309% THRIE, |

(M) “qa= fFarr Gfear” Tl AU WRERERT Sl ARUR] JaT [AHTT

HfedT TERIIS |

(F) “TR AT T AT ARANABTD TR AT TR, |

@) “efd® TA” AT BXF aY AT TRUNAHD TR FHEE e
A T TRRATE |
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fHToT Efear 050 (Nepal National Building Code) T9T Wa= (qfeel &Ta™)
UH, R0%¥ @ ATIRAT JaAgsdls M+ Jedt@d =R avar fasfaa wieaer

BL

<

(<)

“F” T -FEANAA R AT T e festre vgfaane fewrga
TikgeT Waes: G fafae faetad qee qar a8 qasH
MRUHT GHHT qRaT Frer faiite S gea= qeaare
qSTAT HUHT Ta faiTe ggiqere fesied IRuHr wades
TG AT GEGH | AT IEE TREAT Gl 3O TaET
AUH! [qhida qqFecdT Had Hamor Ffear (Building Code)
gEATe AR TR X AITARl THH [ae9ar FHaars o
fesired Al v Wades qHd IJ9 adAT JaaA | a9
AT Had MSH TSk dddale SR (Hex vl a1 i
T AT =T TGl Tl ATHl F¢0 IATZH (High Rise) HATE®
TegH | AT {99 GANTRT Wades W& GOAT &, Qo
Taee, [aaredd qames, dqdd ATqHhl T AT WEcadhl
Gaaaelia PRarsaras AT (HHior g4 9aqes & IR,
Aear quar fafveH I99rR, TAfaad 99rd gsad I
TUERES, fqamMege o=w qaqr qeara—el o aia-
Iaee, qikide Hecdd! dades T d Hecddu IXHNl T
qTE ST FASTHT Hades I a A TS |

“g” - MRl steeae fesrgw: wam fawtor @fedrar
TEHT TP ARG GFeTTevers IR0 T fegie
MRUH Haqes Ha- HlEdHT T8hT YRETH ATITHd IadTes
(Standard Code Provisions) @l R IR fgSIrgd  IRUHT
Hades 99 AT g | Sfeamar yiiataeeegrr fesied 2
TGEE TR FATe e qaArhl e AR (Plinth Area) Teh 8T a¥
fthe 9=1 a¢1 9UHT a1 A9 9= a¢l dal AUH a9 T3l
e a1 TRIsRE bl few a7 TREFHT 340 (Structural Span)
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¥ Y fHeR 9w FEr URT AT UG q Wa[es I9 aiHl

TS | I M’ T " FIh] TATEEH! AT [GgUHT AfThaH

TAITAes Hal ©eh AaedT JUH I U Hades qHd

T FAT UESA | TT AT HATEE (Solrgd &l SaTel g

o dfedTel [+ @ugesdl TINT TS |

NBC 101: Materials Specifications

NBC 102: Unit Weight of Material

NBC 103: Occupancy Load (Imposed Load)

NBC 104: Wind Load

NBC 105: Seismic Design of Buildings in Nepal

NBC 106: Snow Load

NBC 107: Provisional Recommendation on Fire Safety

NBC 108: Site Consideration for Seismic Hazards.

NBC 109: Masonry: Unreinforced

10. NBC 110: Plain & Reinforced Concrete

11. NBC 111: Steel

12. NBC 112: Timber

13. NBC 113: Aluminium

14. NBC 114: Construction Safety

15. NBC 206: Architectural Design Requirement.

16. NBC 207: Electrical Design Requirements for (Public
Buildings)

18. NBC 208: Sanitary and Plumbing Design Requirements)

“M” FA- TSN T A% I9 (MRT: ATH AT T I
AdTHeshl  FANETE  feoligd  TRUST  AHATHAAT 96T
TARETHT A FAAH] el &l Hades HTAredel ool
% I+ (Mandatory Rules of Thumb) SIaT =IATH YT T
U GTAdTHesdl qrdqT T feorgd TRT ATAIqAr  J9Tedl
9TEX TSRHT FAT T HT Il Fades I I 9684 | 43
Tl &% (Plinth Area) U 89X ¥ fhadwaT &¥, A
TATITH T IATE THR [HeRAw=T FH TUH, TIT TIT R a1
RIS ol Y a7 TRIEFIHl g4 (Structural Span) ¥.%
THaTT=T FH WUH AT Haqes I9 a0 A=iid JasH |
T AR HATEEH! [SlTed AT AT AT Had Ffearehr
[+ GUSesH TIRT THILS, |
1. NBC 201: Mandatory Rules of Thumb: Reinforced Concrete
Building with Masonry Infill
2. NBC 202: Mandatory Rules of Thumb: Load Bearing Masonry

3. NBC 205: Mandatory Rules of Thumb: Reinforced Concrete
Building without Masonry Infill

I AYhRS Had Gledl 9T ATAR qRHATSH AT Fiel

oSN~ wWNE

o oC Hal C ~
QICHISIA Haq Hladl éf blATFIT g1 |

(¥I)

“7 q- AR AH FAAeTh AT GRTSURT AT
(Guidelines for Rural Buildings) 3{aR festre Wﬁl‘tﬂ
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Hadee: UMHU Wbl HATEwdhl WA GHTSUHT  [Hire
(Guidelines for Rural Buildings) @R fesired eI aATSA
AT HFeeH] g ades a9 a1 g | I9A U a7 g5
Tol IRTA, FATAT AT FHBT SAT FUHT Fodl Had qdqT [HTer
a1 TAADT AT AUl HIETH STSTSAT GF1 a1 Farehl TR
TS TS TaTes IaS | T&AT Aadesdh Jg ddThl &A%
qrd T =9 a9 fhe qar THT qATesdl SA%d Uk g9l
qi T A fReWweT 9E g g9 | a9 ARl Tadesel
festreder & AuTdl e 9aa dfeardl A aueesd
AN T |

1. NBC 203: Guidelines for Earthquake Resistance Building

Constructon: Low Strength Masonry
2. NBC 204: Guidelines for Earthquake Resistance Building

Construction
3. Earthen Buildings (EB)
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TN g9 9addrg SASs, | TFHT TRISUR AT I9ANT g
Jaq T IgeTHT AT ATAYAF HARSSAT qAT AT
IfqeSAEs FHA THTE &g | THHT AATAITF HHATIE0eh]
AT AT Fames ¥ ATeTe GLATHT qTag AT T
R a7 anfer TewT FEATaTaesdrs IHd IS, |

AANTE AT TEEAT W, GORTTATES,  UTaTEEs,
RRTERIEs, g Wiees, [Haes, T NS, HAHREE
ST g% SAIEA |, TS| I AT Jeiiegd T9H ITART g
qaT a7 AIAR ANTATE T3S, |

QNG W IREN a7 AIIRHRT ST ar AT qTed
o AT TR AiEHiqe d97 arag Rareardesdr AT
T a9 AfSAIH al NI a7 AEEGd Aere arad
AThesd] WER AR €, g TREHA Feadq  SAfhes,




IEXeedl VRN AR TH, Uhd Hiedl, aTdAaldaE], e
AIAT WS ANRFeedls ol HaTd] AUH HaTes | THH]
frer fafgq 9aee quEeT g9 O9gA SIS gHITTHTES,
ATIATARE, FITAETHT, A AT, AI[E HAAeeE TS |

(<) HRE Aaes: = fafgd Tl Jaqee & q9des,
HUSRU IH TEMH 9ad, JgeHlhl AN IR, 916 a1 @&l
TR ATIGeRT ATNT ITIART TR ATTES |

-‘SEde WA AT IVl WEMEs” I Jendwar ger Al
TESehebl ATHT TqAAE I [HaXT==T Fel IAT3 JUH! IaT |

-“JEded AR TMPg” T5 a7 J61 qATes ST HAl a7 Ay
qTH! TSl HISATZHAEE Tliby TR Fad |
-“PIAAT TITEE”: FAAT a1 HATAT IeTSTH! AT AT
FATAT FeTdF FTAeehl AT FART g4 Had a1 TIAR AR
FRAT IeedeeHl (A fatad fawaes FaraeT gq o
o AT ITIUEE, TETTF HIUeSE, ThH HRIAR, AR
qIT FFIYEX FULET AT(S,
o TWIIEI, W@ s, HNS gaATS, areidy, WHIedE,
TRTITAR] ATNT THITEA THIl FIUET |
(B) AUSR @ WISRUD AT YART A Fad a1 Aol AN |
MEH ¥R, BlegweR gl feul, qReed Ie, ¥R &39,
TSI TS, 8%, I HAA, TAATee g |
() ST qEq: AR AT TANTH] S qod, T&d T
STHHT ThT3H HadTes T8ehl g | AT Ueh a1 TGl TRATeh!
TS, AAEHE HATeE FATCET I (ol RSEs THTAL 8
&5 |
() fafra e TR SET wATSHer AT fAtHT waee e
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G ST A |
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(3) TG 9T 9 99T A Sv@Ted RRTH SRIAT 9id T ARIT{eTeh

o
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FRTSTAES, THT q9T (SR =l AT R AT IJool AUATAR g, |
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(%) T 9T Hpl A YT IRA @A BRI, Jadr a9
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fesTgRepl A, ST qoT FEDT AUHN IS | [SoTgARepl "Rk Zadl
. a1 Frafeerd HEEar TUH gl §. GHT ook TR §IIS, |

(©) YT AUHT FNSATALT ATAITE WA qfeg, T Wrefq faq ar
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fafed g | a=ar faaror wed o gEEfead wRaT a1 fewear fawEw
g T | AT AHIe AT TAd ATEAT TR FadT IT9 FUH FTETHT Tl
T qAT ARG, TR AR T @ISl g Faleg | (A0 B Agaabe! o
§% TR WU TS U FRATARTT AT TS T, |
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FRTSITAEE 97 THIAS, |

) U HUH TR AHASE ST FFAT =(b ST A
T gfe STITHT #el THTAT A97 Ih AT ATRAT bR
qifaaeaTe 9o HII8U8 T Wad dfedThl =F = T
AERA SERIHAT T IR AN A ded g ¥ I
TR HAT HIYEUE ¥ WAA  ElEdrhl  Aed  HUHT
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GERATHRT ATGHT I 1A fad o R TREFIE |

gfc STh ART HAT HIIGUE T WA HledThl AARA
TATAT TREAEAE T RALEIAEE  AEeds  qeread
YT HIT FMH el RErE A Jered o |

gedTiaa Wandl (HAreTe ER HAAE Hehl I WU
AThRATe HHl WA faare gars o foqd w3 SR
TG |

Al ArHET goAr SRT 90kl fRfae geg fem fa
IR a1 ERARE ISR /AT AIHT HIATATA Al
qifaiaes @el Mo T S (FSIET) IS | THA
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qMPTHT #E 9 FGIRET ISR AT I<h (&
ATOR AT HIH ATl (9418 FHEE I&ara AT
FHTH T =RIEe A F@red S |

i ATHAT gEAT S quRl fRiad 9eg e P
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BT RIS @ T A9 (9 99 FATTAT o7 fqaror giean
CHICICEED e

AT S T qidigehel qaq A FEel g=aiad
AISUE FHIGH Had [AHor T e /Ao Tl
ATATTh ASITIAHT IUMEIT HUHT SATchesd TAH FRET
THA GATS IIHT Felohl TIR T Fiqaae Te7 THI, |
IO AR Tl ISHTAT BRaAT, daar, fower
AGTHT SAAGATATIH AgaTHAT TTRA B |

o AW wAiqer @Rt fegw wweEwaw F ik
FREAH A AT IS NG aleel (AHORAT a1
SHERE AT a7 SHAR FHAE AT Jeeld IS, T TGHT
SHaR, (TR FERla w@ed exder 9 g s | S
feTOreRT a1 SHaR ARUTTARTHT TR TUH gIE |
AT F&T (9) AT Iool@ TRUHT FTAGTHAT T AT T
et Ioo@ IUAT BRYAIATg ARUNARIhl ATTdh UAo
dqre  SHIHST waq  A( A Afd g aER
TRATTAHIHR! 7T JTLETAT O e 3 |

aq A qafa qeadr 5y foaeel 9e 97 Wt
T | THRTH 9G HYS0E, Wad Hdledl T dAAg=r AT
Je@d FBETSATT Aqkd U AU b A=A TRl
TRIAATS TRIITARIA JaTT T ATTHERT AR HAT
TEATH Ul AT =T Aeraeqer Ao 19 sata
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queeTr (fefr.fa. wwr Wiy s o wﬁr
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TR TN RIET Alederl Tiaid Tiaaed Fo Ta-e |

) Ik [HAEHR] ATIRHET AIRUTARIR] qTiaiddhd  TeTd
féreror a8y fawtor swfa fau sm@ER fAemr queer & o
B WL Jeold T JAR qIepl Jifatass giaasd dqar
GOhRAT S F@H B | TN (e &l (Ao i
fqU o ER O 9UST IEUAT TWRUTAREE  SRgHe
fafaer gear famr fgr qurega=R AT 19 svmtd fage |

3 Al FHfa qU Far A 99uer ¥ 999 "9 ¥
Ha= Gfedr ARa [HH qURT ATSUAT TRATHT HAEA
gORAT IS @@ B A AHid fqU eqEr fAf
IATHT T AT HISUE T WA Hfedl ATHRA AHTH
qIEUHT [HIHATAR HREATE! YERAT S T, |

fAHTT o= JAIOT 99 WA (07 ATIEUE SeROT W Ao
TAR, TFRA [SIre T URRALAT (Ridl Aledel) TRTR 1
qitafeerel  [ARIRE  TRhl HaAdATg AT AIRYIART  ATHT
yrfafrerare THT F=9IE RS A R gH-I fTHs |
qrgve fqUdd FHEr qur fewgd gHira T qﬁqﬁm—c«lﬁ
I SiIaRg IRUGHT AT TR BT HRATEl T
Wmfazmﬁﬁ@mﬁa*wa|wwwﬁﬂmmtmw
TG~ Hqbehl g I AT (FRIHT a9 {97 T 918 Tk &I
g ACH gAIs) A 9= JH-99 9qH TR B |
Al (AT P quf FUET RO Sqebe] P AT bEr
AN Y~ 95 9% A& § A9 (FAr ofifge o= JH7-
7 fam faeg  fAwior wifae gvg= wuer fqerurer 4@y
TR fHaeq feuafs o gamor-ux feqd gtharer garan
g | THRIH] Jodigd qal IATSd ol AANHT a1 ATTdw
AEHT RO Faq (AT FEl FHABT ANT IR T
quHT T it g gHIO-ud fae afees |

TE /Al F¥ GHO-9F foqr 9aaar g ¥ faRa
ST, Aaepl J=te@rd T T 999 fadr TeR Sewhare 7o fo

RO fawTE T &7 |
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(3) fwtor 7 sTAfqer we ST SEen: e orse famro
T ARl [qUsl g5 ay faaar A g/ oitas av =1 gar-99 foag
TFI | G I AAtg (9 Tavepl AT BT TR TEhdl g 91
e A(pUH Hidel ared Afgdr o STa=T 3 FHISTHST TER [qQdis 99
3% YDl AT WE 99 TRA @ | gl 99 Wbl Adg AT 9 fAEir
QI / AT FI JHTOT T ATATHT T [THOT SATATT THT-TAE® TE

gig |

(%) THITHT HTER eitad T¥eedr Sqaedm T &

(@) WA A T TeT AqEa fagded 9 dqHig fad
GFRATAT TET AARATAT THRIAT FH IRETT T GHT TaT
HIOQUE q9T Had Hledl Akd g4 T Feifad 7T
STR(TRT AT G YT TAI, | ATAI [AZHbepl THRITAT
ITGHT T3 T<H A TG T Flepe |

(@) afg AT €U IR A0 THUH R qa9 AOETS T
aq giedl dEd [HH TUR IReHT AT WA
FTRT FITE TN TTR(qRT AT I T I, |

() TETRfTbl AT G T TRUHT FMTIA  TRATRI LA
TR FTGT T{IA PR Fieceh! [Faad Ter IS, |

(&) frator smfa fuer o @@ a1 wdierg akEdd
THIA TUAT QI Tl T97 TIe, T Gleed Sl Tepl
faTor sAfa T wE T3t FoRm 997 W Awe i sata
gfRar e ded § |

(3) THT FAGA T AW TR TRANARIR ATEH Tl
Aleh THITTH g |

() T@Rd TR AR I [AHT THT FH THRBT TaTdATS
qI qaATRl AT T AR qqERET qeed fad g
ATATT EGAFHE (2 ATG 29T AREMT [qvT8 §5 AT
A IR JHIO-99 Y& TR & |

TAT 99 Al TqLT BT THITH TRUH &

(@) Afqqed  qarer  qE smfg fawatt mEaw T
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A Report of Detailed Structural analysis including the following should be
submitted along with architectural and structural drawings.
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e Designer should be consistent while using Building codes(either NBC or IS or
other codes). NBC is strongly recommended.

e Building Plan and Sectional Elevation

e General site information such as geography, soil type and bearing capacity of
soil.

e Load Calculation.

e Load patterns, load cases and load combinations.

e Seismic weight and Base shear calculation.

e Response Spectrum Analysis for irregular buildings.

e Analysis results and verifications

e Design methodology and required information.

e Manual design of critical members (Critical Column and Critical Beam).

e Manual Design of Slab, Staircase, Foundations and other additional structural
members if provided.

e Check for soft and weak story( if building contains open storey or provided with
shutters).

e Check for torsion.

e Check for storey drift.

e Check for strong column weak beam with overided file.

e And other information that are required for earthquake resistance design and
thought necessary by the designer.

o Software analysis model with file extension .s2k for SAP or .e2k for ETABS
(text file) should be emailed at ‘naksavyas75@ gmail.com’ along with other
documents.

e Detailing of structural members (Column, Beam, Slab, Foundation, Design )
should be provided in design report.
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Following documents shall be submitted to building permit section of
municipality at the time of Building permit.

A) Documents to be Submitted at Registration desk
Table 1: Checklist for Required Documents at Registration desk

Status
S.N. Documents
A |B|C|D
A Legal Documents to be submitted by House owner
1 Landowner certificate v [V IV |V
2 Unified income tax clearance certificate v |V |V |V
3 Certified copy of blueprint map v [V IV |V
4 Copy of citizenship of house-owner v [V IV |V
5 Copy of registration of land v [V IV |V
6 Contract paper between house-owner and | v | v |V |V
mason/ contractor
7 Contract paper between Engineering firm or | v | v |V |V
consultant and house owner
B. Legal Documents to be submitted by Designer/ Consultant
1 Nepal Engineering Council (NEC) license of | v/ | v |V |V
Engineer-in-charge.
2 Registration of the engineering firm v [V IV |V
3 Copy of citizenship of Engineer-in-charge v |V |V |V
4 Tax clearance certificate of Engineering firm v |V |V |V




B) Documents to be submitted at Technical Desk
Table 2: Checklist for Required Documents at Technical desk

A Technical Documents to be submitted by Status
Designer/ Consultant AlBlclD
1 Architectural Drawings v |V IV |V
2 Structural Drawings v |V | V|V
3 Soil and Geo-Technical Report v
4 Analysis and Design Report v |V
5 Soft Copy of Analysis File v |V
6 Building Permit Forms
6.1 Architectural Details Form v |V |V
6.2 Structural Details Form v |V |V
6.3 Electrical Details Form v |V
6.4 Sanitary Details Form v |V
7 Building Code Compliance Checklist
7.1 Compliance Checklist for C-Class RC frame v
7.2 Compliance Checklist for A and B class RC | v/ | v/
frame
7.3 Compliance Checklist for C and D-class v |V
Masonry

¥.R WETH YXAATHS (ST HqaeT A% T AP

1. Building Code Compliance Checklist
Checklist for RCC Buildings (C-class); C-Compliance, NC-Non Compliance
NA-Not Applicable () NC() NA()
1. C()NC( )NA( )Overall Dimension Ratio: Overall length of the building shall not
exceed 3 times width of the building.
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12

13.

14.

15.

. C( )NC()NA( )Length of wings: The length of the wings on the structure shall be

restricted such that the length of wings shall be less than 0.15 times the
corresponding plan dimension.

. C( )NC( )NA( )Setback: Vertical geometric irregularity shall be considered to

exist, when the horizontal dimension of the lateral force resisting system in any
storey is more than 125 percent of the storey below.

L2>1.25L1

In step-back buildings, it shall be taken as the average of all steps from the
base, weighted with their corresponding floor areas. And, in buildings founded
on hill slopes, it shall be taken as the height of the roof from the top of the
highest footing level or pile cap level

. C( )NC( )NA( )Redundancy: A or B < 6 bays Neither A nor B shall exceed 6

bays in length nor 25 metres.

. C()NC()NA()Column Layout: All columns shall be in grid line
. C()NC()NA()Soft Storey: Buildings shall not have a soft storey.
. C( )NC( )NA( )Beam Discontinuity: There shall not be discontinuity in beams in

any frame.

. C()NC( )NA( )Vertical Discontinuity: All vertical elements in the lateral force

resisting system shall be continuous from the roof to foundation.

. C( )NC( )NA( )Cantilever projection: There shall not be cantilever projection

exceeding 1m. Full height partition walls shall not be built on a cantilever slab
except parapet.

. C( )NC( )NA( )Short Column Effect: Continue the column stirrups as
specified as special confining reinforcements, if column stands adjacent to a
window or such opening to take care of the short-column effect. 25mm gap
between landing beam and column shall be given.

. C( )NC()NA( )Adjacent Building: To Boundaries: Above ground level, each
building of greater than three storeys shall have a separation from the boundary,
except adjacent to a designed street or public way, of not less than the design
lateral deflection determined or 0.002 hi or 25 mm whichever is the greater.

Within Site:

Parts of buildings or buildings on the same site which are not designed to act as

an integral unit shall be separated from each other by a distance of not less than

the sum of the design lateral deflections determined or 0.004 hi or 50 mm

whichever is the greater.

. C()NC()NA()No. of Storey: The maximum height of the structure is 11 m or
3 storeys, whichever is less, from the level of lateral restraint. Within an 11 m
height, there may be an additional storey of smaller plan area. The area of this
shall not exceed 25 % of the area of a typical floor.

C( )NC( )NA( )Grade of concrete: The concrete to be used in footings,
columns, beams and slabs, etc., shall have a minimum crushing strength of 20
N/mm? (Nominal mix, 1:1.5:3) at 28 days for a 150 mm cube.
C()NC()NA()Size of column: The minimum dimension of the member shall
not be less 300 mm.

C()NC( )NA( )Beam Size: Width : 230 or 250 mm according to size of brick
available



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Depth : 355 mm overall depth including slab
C()NC()NA()Min. no. of bars in column: There shall be at least 8 numbers
of bars in a column.

C( )NC( )NA( )Stirrups in Column: The minimum diameter of the stirrups
shall be 8mm for fy415 and 7mm for fy500 (TMT).

C()NC( )NA( )Column bar splices: Lap splices shall be located only in the
central half of the member length with sufficient development length (60 x
dia.) as per grade of concrete.

C()NC( )NA( )Column Stirrup spacing: Frame columns shall have stirrups
spaced at or less than 100 mm over a length larger of depth of column (D),
clear height of column (h)/4 or 600mm at either end of column.

C( )NC( )NA( )Beam Column Joint: In an external joint, both the top and
bottom bars of the beam shall be provided with anchorage length beyond the
inner face of the column, equal to development length of bar in tension plus 10
times bar diameter minus allowance for 90 degree bends. Transverse
reinforcement through the column to confine beam longitudinal reinforcement
passing outside the column core

C()NC()NA()Beam Bar Splices: The lap length shall not be less than the 60
times diameter of longitudinal bar. Lap splices shall not be located (a) within a
beam column joint, (b) within a distance of 2 times effective depth of beam
from beam column joint face, and (d) within a quarter length of the member
where flexural yielding may occur under the effect of earthquake forces. Not
more than 50% of the bars shall be spliced at one section.

C()NC()NA()Beam Stirrup spacing: The spacing of stirrups over a length of
2 times the depth of beam (d) at either end of a beam shall not exceed 100mm.

C( )NC( )NA( )Joint reinforcement: Beamcolumn joints shall have stirrup
spaced at 100mm

C()NC( )NA()Stirrup: The stirrups shall be anchored into the member cores
75mm with hooks of 135 degree

C( )NC( )NA( )Wall Connection: All infill walls shall have a positive
connection to the frame to resist outofplane forces.

C( )NC( )NA( )Slab: Maximum panel area should be less than 13.5sq.m.
Minimum thickness of slab is 125mm and 8mm bars @ 150mm c/c bothways.

C()NC( )NA( )Pad Foundation: Size of pad foundation depends on type of
soil condition and location of column.

C( )NC( )NA( )Staircase intersection: Provision of extra tension bar at
intersections. The bars at intersections shall be up to development length past
the intersections.

C( )NC( )NA( )Foundation Beam: There shall be foundation beam sized
97x9” and 412mm dia. Bars with 8mm stirrups @6’cc only in the case when
foundation lies in soft soil.

C()NC( )NA( )Span : Column to column span must be less than or equal to
4.5m and greater than or equal to 2.1m. Total outer dimension of the building
must be less than or equal to 25m both side



Checklist for RCC Buildings (B-class) ); C-Compliance, NC-Non Compliance

NA-Not Applicable C() NC() NA()

1. C()NC()NA()Overall Dimension Ratio: The Modal Spectrum Method should
be used for Buildings with unusual shape, size or importance; Buildings with
irregular configurations.

Where the height to width ratio of the horizontal load resisting system is equal
to or greater than 3, then 0.1 V shall be considered as concentrated at the top
storey and the remaining 0.9 V shall be distributed in accordance with the
equation above.

2. C()NC( )NA( )Length of wings: The Modal Spectrum Method should be used for
Buildings with unusual shape, size or importance; Buildings with irregular
configurations.

3. C()NC()NA( )Setback: Vertical geometric irregularity shall be considered to exist,
when the horizontal dimension of the lateral force resisting system in any storey is
more than 125 percent of the storey below.

L2>1.25L1

In step-back buildings, it shall be taken as the average of all steps from the
base, weighted with their corresponding floor areas. And, in buildings founded
on hill slopes, it shall be taken as the height of the roof from the top of the
highest footing level or pile cap level

4. C()NC( )NA( )Redundancy: A or B < 6 bays Neither A nor B shall exceed 6 bays
in length nor 25 meters.

5. C( )NC()NA() Column Layout: Buildings shall be designed with a clearly defined
(identifiable) load path, or paths, to transfer the inertial forces generated in an
earthquake to the supporting soils.

6. C( )NC( )NA( )Soft Storey: The stiffness of lateral load resisting system in any
storey shall not be less than 70% of the stiffness in an adjacent storey or less than
80% of the average stiffness of the three storey.

7. C( )NC( )NA( )Beam Discontinuity: There shall not be discontinuity in beams in
any frame.

8. C( )NC( )NA( )Vertical Discontinuity: All vertical elements in the lateral force
resisting system shall be continuous from the roof to foundation.

9. C()NC( )NA( )Cantilever projection: The effective length of a cantilever shall be
taken as its length to the face of the support plus half the effective depth except
where it forms the end of a continuous beam where the length to the centre of
support shall be taken.

10. C()NC( )NA()Short Column Effect: Continue the column stirrups as specified as
special confining reinforcements, if column stands adjacent to a window or such
opening to take care of the short-column effect.25mm Gap between landing beam
and column shall be provided.

11. C()NC()NA()Torsion: A building is said to be torsionally irregular, when
(a) The maximum horizontal displacement of any floor in the direction of the

lateral force at one end of the floor is more than 1.5 times its minimum
horizontal displacement at the far end of the same floor in that direction

(b) The natural period corresponding to the fundamental torsional mode of the
oscillation along each principal plan directions

12. C( )NC( )NA( )Adjacent Building: To Boundaries: Above ground level, each
building of greater than three storeys shall have a separation from the boundary,



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

except adjacent to a designed street or public way, of not less than the design
lateral deflection determined or 0.002 hi or 25 mm whichever is the greater.

Within Site:

Parts of buildings or buildings on the same site which are not designed to act as an
integral unit shall be separated from each other by a distance of not less than the
sum of the design lateral deflections determined or 0.004 hi or 50 mm whichever
is the greater.

C()NC()NA( )Grade of concrete: The minimum grade of concrete shall be M20.
For all buildings which are either more than 4 stories or more than 15m in height,
minimum M25 shall be used.

C()NC()NA()Size of column: The minimum dimension of the member shall not
be less than (a) 20 times the largest diameter of longitudinal reinforcement in the
beam passing through or anchoring into the column at joint or (b) 300 mm.

C( )NC( )NA( )Beam Size: The width of the member shall not be less than 200
mm. The depth D of the member shall preferably be not more than 1/4 of the clear
span.

C()NC()NA( )Strong Column Weak Beam: The sum of nominal design strength
of columns meeting at that joint along each principal plane shall be at least 1.1
times the sum of nominal design strength of beams meeting at that joint in same
plane.

C( )NC( )NA( )Shear Stress: The average shear stress in concrete columns tcol
computed in accordance with 6.5.1 of ITKGSDMA guidelines for seismic
evaluation and strengthening of Building shall be lesser of 0.4MPa and 0.10Vfck.
C( )NC( )NA( )Min. no. of bars in column: There shall be at least 4 numbers of
bars in rectangular column and 6 numbers in circular column.
C()NC()NA()Stirrups in Column: The minimum diameter of the stirrups shall be
8mm. However, for columns with longitudinal bar diameter larger than 32mm,
minimum diameter of transverse reinforcement shall be 20mm.
C()NC()NA()Column bar splices: Lap splices shall be located only in the central
half of the member length. Stirrups shall be located over the entire splice length at
spacing not exceeding 100 mm center to center. Not more than 50% of the bars
shall preferably be spliced at one section.

C()NC()NA()Column Stirrup spacing: Frame columns shall have stirrups spaced
at or less than 100 mm over a length larger of depth of column (D), clear height of
column (h)/6 or 450mm at either end of column.

C()NC()NA()Beam Column Joint: In an external joint, both the top and bottom
bars of the beam shall be provided with anchorage length beyond the inner face of
the column, equal to development length of bar in tension plus 10 times bar
diameter minus allowance for 90 degree bends. Transverse reinforcement through
the column to confine beam longitudinal reinforcement passing outside the
column core.

C( )NC( )NA( )Beam Bar Splices: The lap length shall not be less than the 60
times diameter of longitudinal bar. Lap splices shall not be located (a) within a
beam column joint, (b) within a distance of 2 times effective depth of beam from
beam column joint face, and (c) within a quarter length of the member where
flexural yielding may occur under the effect of earthquake forces. Not more than
50% of the bars shall be spliced at one section.

C( )NC( )NA( )Beam Stirrup spacing: The spacing of stirrups over a length of 2
times the depth of beam (d) at either end of a beam shall not exceed 100mm., d/4
or 8 times diameter of smallest longitudinal bar, whichever is less.



25. C( )NC( )NA( )Joint reinforcement: Beamcolumn joints shall have stirrup spaced
at 100mm.

26. C( )NC( )NA( )Stirrup: The stirrups with 135 degree hook with an extension 10
times diameter (but not less than 75mm)at each end shall be embedded in core
concrete.

27. C()NC( )NA( )Wall Connection: All infill walls shall have a positive connection
to the frame to resist outofplane forces.

Checklist for Masonry Buildings; C-Compliance, NC-Non Compliance NA-

Not Applicable C() NC() NA()

1. C( )NC( )NA( )Overall Dimension Ratio: Overall length of the building shall not
exceed 3 times width of the building.

2. C( )NC( )NA( )Length of wings: The length of the wings on the structure shall be
restricted such that the length of wings shall be less than 0.15 times the
corresponding plan dimension.

3. C()NC()NA()No. of Storey: Stone/ Brick in Cement- 2 storey and attic

Stone/ Brick Masonry in Mud- 1 storey and attic.
4. C()NC( )NA()Thickness to Height ratio: Min. wall Thickness= 230 mm for brick,
350 mm for stone Max. Height= 3.2 m for brick, 3m for stone
5. C()NC()NA()Setback: Vertical geometric irregularity shall be considered to exist,
when the horizontal dimension of the lateral force resisting system in any storey is
more than 125 percent of the storey below.

L2>1.25L1

In step-back buildings, it shall be taken as the average of all steps from the
base, weighted with their corresponding floor areas. And, in buildings founded
on hill slopes, it shall be taken as the height of the roof from the top of the
highest footing level or pile cap level.

6. C( )NC( )NA( )Redundancy: The no. of bays of the moment resisting frames in
each line shall be greater than or equal to 2

7. C( )NC( )NA( )Soft Storey: The stiffness of lateral load resisting system in any
storey shall not be less than 70% of the stiffness in an adjacent storey or less than
80% of the average stiffness of the three storey.

8. C( )NC( )NA( )Vertical Discontinuity of Major Wall: All vertical elements in the
lateral force resisting system shall be continuous from the roof to foundation.

9. C()NC( )NA( )Cantilever projection: The cantilever-projection of roof/floor, where
provided, shall not exceed 1m. No load-bearing wall shall be constructed over
such cantilever projections.

10. C()NC( )NA( )Torsion: The estimated distance between the storey center of mass
and the storey center of stiffness (eccentricity) shall be less than 30% of the
building dimension at right to the direction of loading considered.

11. C( )NC( )NA( )Adjacent Building: The clear horizontal distance between the
building under consideration and any adjacent buildings shall be greater than
0.004 of the height of the shorter building, except for buildings that are of the
same height with floors located at the same levels.

12. C( )NC( )NA( )Opening Percentage: The total length of openings in a wall is not
to exceed 50 % of the length of the wall between consecutive cross-walls in
single-storey construction, 42 % in two-storey construction. If the vertical opening
of the wall is more than 50 % of the wall height, vertical bars shall be
compulsorily provided in the jamb.

13. C()NC( )NA( )Position of Opening: Any opening in the wall should be small in
size and centrally located



Openings are to be located away from inside corners by a clear distance equal to
at least 1/4 of the height of the opening, but not less than 600 mm.

14. C( )NC( )NA( )Unsupported Wall: Ordinary buildings (eg. residential, ordinary
offices, etc.) with maximum clear long span not exceeding 4.5 meters and area of
individual floor panel not exceeding 13.5 square meters (area of floor panel is the
clear short span times the clear long span of any room/space.

15. C( )NC( )NA( )Thickness of Wall: In one storied construction, the thickness of
wall should be 230mm. In two storied constructions, the walls in the first storey
shall be exactly above the walls in the ground storey and the thickness of wall in
the first storey shall not be greater than that in the ground storey i.e 230 at 1st
floor and 350 at ground floor.

16. C( )NC( )NA( )Foundation: The footing should be provided at a depth below the
zone of deep freezing in cold regions and below the level of shrinkage cracks in
clayey soils but not less than 800 mm for one storey building and not less than
900mm for two storey building.

17. C( )NC( )NA( )Joint Mortar Ratio: The mortar for brick-masonry in cement shall
not be leaner than 1:6 in any case.

18. C( )NC( )NA( )Concrete Grade: Where steel reinforcing bars are provided in
walls, the bars shall be embedded in a cement concrete mix of at least M20 grade.

19. C()NC()NA()Vertical Bars: At Jamb of opening-12 mm

Brick, Ground storey-16 mm

First storey- 12 mm

Stone- Both storey — 16 mm

20. C()NC()NA()Bands (Foundation, Plinth, Sill, Lintel, Roof): The most important
horizontal reinforcing is by means of reinforced concrete bands provided
continuously through all load-bearing longitudinal and transverse walls at plinth,
lintel and roof eave levels, and also at the top of gables according to the
requirements stated below

The longitudinal bars shall be held in position by steel stirrups or links of at least 6

mm in diameter spaced 150 mm apart. Stirrups or links shall be made of high

strength deformed bars-Fe415 or Mild steel bars.

21. C( )NC( )NA( )Corner stitches: 75 mm thick concrete M20 bands at vertical
spacing of 500-700 mm. Length of bands- 1.2 to 1.5 m.

Bars- 2-8mm dia. & 6mm cross ties @150mm

22. C( )NC( )NA( )Roof to Roof Connection (Flexible roof): There should be proper
connection between roof to roof at ridge level.

23. C( )NC( )NA( )Roof to wall connection (Flexible roof): There should be proper
connection between roof and wall with use of wooden keys and wall plates.

24. C( )NC( )NA( )Floor to Wall connection (Flexible roof): There should be proper
connection between floors and wall with use of wooden keys and wall plates.

25. C()NC( )NA( )Through Stone (Stone masonry only): Through stone of a length
equal to full wall thickness should be used in every 600mm lift and at not more
than 1.2m apart horizontally.

26. C( )NC( )NA( )Gable Wall (Flexible roof): Gable wall shall be of light weight.
Gable band shall be provided to prevent out of plane failure.



2. Structural Analysis Report

The designer of the building shall submit a detailed structural analysis report along
with other the building drawings and building permit form to the municipality. At
least, the report shall contain following contents:

Note: Please refer the sample of structural design report attached herewith.

S.N. Contents Status
1. e Introduction IOK Needs revision
¢ Name of house-owner, location,
address
e Building Description
e Structural System
2. Load Adopted OK  Needs revision
3. Seismic Design Parameters OK  Needs revision
4. Preliminary Design OK  Needs revision
5. FEM modeling and Analysis of Building OK  Needs revision
e oad Applied in Building
e ateral Load Estimation According to
NBC 105:1994
e oad Cases and Combinations
6. Modal Result OK  Needs revision
7. Drift of Building OK  Needs revision
8. Check for Torsion OK  Needs revision
9. Design of Structural Members OK  Needs revision
e Design of Slab
o Design of Beam
e Design of
Foundation
o Design of Staircase
10. Manual Design of IOK Needs revision
¢ Foundation
e Column
e Slab
e Beam
e Staircase
11. Checks IOK Needs revision
e Strong Column Weak Beam Check
e Shear Stress Check Torsion Check
e Axial Stress Check
e Joint Shear Check
12. SAP2000 Output OK  Needs revision
13. Conclusion OK  Needs revision
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Step 1:
Step 2:
Step 3:
Step 4:
Step 5:
Step 6:
Step 7:
Step 8:
Step 9:

Step 10

Step 11:
Step 12:
Step 13:
Step 24.
Step 15:
Step 16:
Step 17:
Step 18:
Step 19:

Step 20:

= reas fesreaal Software Analysis File = 1 =re#fase

ng steps can be followed to check software copy of RC frame building analysis:

Open the software file.

Check the property of materials used.

Check the defined sectional properties for Beam/Columns/slab/wall.
Check for the assign boundary conditions.

View column orientation.

Check the define load patterns.

Check the Applied Earthquake loads.

Check Assign rigid diaphragm.

Check defined mass sources.

: Check defined load combination

Check Mode shape/Mass participation factor/Time period
Check Concrete Frame Design/P-Delta

Check for Torsion

Check Storey drift

Check Storey shear

Design Check of Structure

Check for shear reinforcement for concrete frame

Check strong column weak beam

Check for soft storey

Check for Joint shear
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