Part II: Construction Technology
Module II: Occupational Safety and Health
1. Personal Protective Equipment (PPE) ——qﬁmmg'{mw
Introduction — Uf=T
PPE WTel & YTl SUSHUUIEE SIS S SHIHERTTS hIHeh! SHHHT AT He =1, TR e Tadl, g,
JATATST, AT, T3 AT 1S SIS T 13|
Example: Construction site HT EaLRIG safety helmet, gloves, goggles anfg ‘SI?ﬁWTI_:f SIECID) g3

General Provisions — 9THT TTAUTER
® PPE Y HIHANATS HI[ooh ITcTet] TSI
PPE S&RT 7T ufeet el 7 U 8o foh 3uahtoT 31k ® a1 21
SRITT Ufes ST TRY GRFTA TTHT Tefus|
Tcdsh PPE %1 SRS AT fag sredt g1
® PPE SARI T ST T SHishdiens deod TEIs|

Types of PPE — PPE <hT 9sh g &
1. Safety Helmet (FT&TT 2t

® IISHMHT I Te TERIE = AT )|

o {7 TerHT SHTevF g

ii. Clear or Colored Goggles (H®T T {19 <IEHT)
o IiET guferd T FAT T
® eI, T, TTeh AT foRuralTe s fams)

iii. Protective Gloves or Gauntlets (FL&ITcHeh F==T)
® TS TR, ATl 3R AT Tl AR S8
® HHH! YN STTET AT Tieh § U9 (TR, T, iF ()|

iv. Footwear of Appropriate Type (W&l TR S

® Tl ST STHTSTE Tel EEIRE]

® Anti-slip, steel-toe boots 31 éERﬁ’T@I

v. Respiratory Protective Equipment (919 F\l}'&'ﬁﬁ ATRT SUSHIT)
® eI, YT, T AT forTe] ATYSTE ST WISk &1 respirator TN T

® N95, Half mask respirator 311§ HHTT 3|



vi. Safety Harnesses (GT&T a@/ﬁﬁ'{:{)
o ITSHT HTH TTET IRIATS S8R et WSS S 39 8|
® Scaffolding, high-rise construction AT STaml g

vii. Life Vests (e saThe)
® UTIHT T T&T AT SleHT T gaT ST M|
o o e IRIATS T s

viii. Life Preservers (Sia SIS 3UFUEE)
® flotation ring STET SUHIUT S SATHEHF STEATH! AT g
o T W f*h TS TN T

ix. Reflective Devices (ITadeh ATHINEE)
®  TfCTT AT H YehTRT HUGRT SISHT IREATS SR SIS ST M|
® Road work 9T highway construction <hT 1 fi ﬂ%ﬁl‘?ﬁl

Methods of Using PPEs — PPE WIRT 74 A f{ehT

® Inspection (SIfa TI’:\:):
PPE SRITT 7T TS THehT SHEEAT 3o © T S e 5 SIiel T ST 57|

® Correct Fitting (H&! &HT TS]):
Safety harness, helmet, gloves 3T IRIHT T FYHT AU ik THIAHRT GL&T Fa T+ Hoh 1|

® Proper Training (EI'R’T&TUT EITF[TIED:
PPE & TN 7T Wl ST T SRATE B STell g0

® Maintenance (AFR):
ST fes |OBT 7T, Gt TRe] T U TATHT ey ST B

® Replacement (ﬁv_:)f):
Il PPE &fqored w1 AT expiry AT 91 o A1 AT W] TS|

® Compliance (JTITA):
FHTICAAT Fsiet PPE SN TTHUS W -2 SeTgehT |1 TTeT Ts|



2. Apply Workplace Safety Measures — THTIEAHT QLT 3UTae S ?'m'[\"lﬂ‘

1. Introduction — Uf=T

Workplace safety measures Tl SHIRIETHT §ﬁ groTferd ‘Sﬁ?ﬂ, e, JATTAT, IATEHE T,
T B TG SHRIHEESIE SHIHE T HTEATATS GUETT TG STOATE (e, ST T HRfesdrs
SEIEEE]

2. General Provisions — 9T TTALT &
o ol FHHIRATS L& Trar-efl SIHeRT T dATferd feg s
o HTA GLalT STHT (PPE) SUCToY TRIEIIS |
o W ATy fe Tufes frdteror ] sAfeml gl
® Safety supervisor AT officer AR F\WT@':[CI@I
® First aid box ETE'H?TCIE:?FHT WI

3. Fire Prevention and Firefighting — 3TFTETRIT TR qAT TS SUTIES

Flammable materials 37T STHT ljij\?ﬂ_cf AT TI'@:!}@I

Fire extinguisher & section HT TRauent §':|}I€§ (CO2, Dry chemical, Foam type EHT&{)I
Emergency exit ant Gy = alea Tl TS|

Electrical short circuit ST 5= {H=aifira wd T ST Tlif STE{ B

SHUIATS ST 1S IHhL0T AT 7 dtferd fog el

4. Lighting — ST STa€eT
o TlH ISl g, fererardt it v e
® Temporary lighting HT grounding ¥ insulation ng\&i?f @@I
® Explosion proof light T TI'F{_:[ U A WA & & 9

5. Signaling — Hehd JUTTAT
® Worksite AT audio T visual Hahd (horn, siren, flashing light) AT TS|
® Flagman 9T signal person o crane T heavy machine T direction =1 7|
® TS (Red - Danger, Yellow — Caution, Green — Safe) S&HT US|

6. Work at Heights — STTgHT <h1H
® 2 meter =T HTFYehT SHTHATS height work AT
® Safety harness T Tlff At g3

® Scaffolding gﬁm Twell-supported @@I



Guardrails T toe-boards TIE:_[‘J@I

7. Work Over Water — OT=T |Tfl 1

Life vest dT flotation devices WW@Q@I

Rescue boat standby HT g@'q{&

Non-slip platform T TEJhéT

It structure IHT AT &Y 9 Safety net T TS |

8. Prevention Against Falls of Materials, Persons and Collapse of Structures — 9%, fh T
HTEAT god ARIASTE T IUTT

Tools T material scaffolding HT secure TI'@\I}I@I
Netting 9T barricade AT TS|
Structural inspection T@‘E&, reinforcement 3T shuttering & & feh ERRCEy

Load-bearing structures HT overload :l"'lifl

9. Housekeeping — ShTITYET SATELTIT (AhRTS T SATEL)

HTH FRUTE tool T materials ST Tl'le_fl@l
Unused 9T 2137 ug|

Floor dry, clean T clutter-free TI'@:!}@I
Waste ¥ debris Fﬂé aagy B3 ATIRIS B

10. Prevention of Unauthorized Entry — 3-FITf§F=ﬁ TAIT TR ATH

Restricted area HT signage TI'@\-!}?&I
Security guard 9T fencing ‘\T@Ijﬁgl
Visitor @T¢ PPE T guide foAT ya91 7+ qﬁgl

11. Safety Signs and Notices — QTRJT%%TW

Danger, Caution, Mandatory, Prohibition signs 2T TR
Posters Tinstruction boards 1@ B'IB?'HTT@:!F@I
Emergency contact number, exit direction %ﬂ%ﬁg@ TS|



3. Tools and Equipment Safety Measures — 3Uchi{UT ¥ ﬁWQTWWWT@

1. Introduction — Uf=T

Construction ST TN @ tools (%Hﬁ W) T equipment/machines (mechanized IT W) ?e
fe Tt AT SR TTRTHAH, 9 TR GEleHT TTecaTe weed) cried §ish STehtuTesh Trat ST, fdteqor, i

T YL 3T AT g

2. General Provisions — 9T UTALUTIgE
® ol I T FiRIferd safchare /T TRwe]
® UL YA Tlff fer inspection/check Tlf)h?&l
® Tools T equipment TS 1A Yfes T T {l}fﬁﬁ EIRL| ‘\T@jﬂ@l
® T, WiTeueh AT ATFE HUH! ITHIT o=l U] AT 7HA 7T TS|
® Manufacturer I 3T (manual) 3T{ET T Tlﬁ_jf@l

3. Hand Tools — mﬁww (\_rl'{-scf: hammer, screwdriver, wrench, chisel 31TfS)
Safety Measures:

Tool &l handle %@Tﬁ?ﬂﬁlﬁﬁ ﬂ@@? ﬂﬁ'(sﬁ?f"lil

Cutting tools (knife, chisel) ST HTNEAT ST FRard e

%M 9 proper tool box AT el

Tt TR AT tool TAT :PT\:E (e.g., screwdriver EaR:E chisel)l
Personal Protective Equipment (PPE) STEdt gloves, goggles 1>'l'€ﬁ"T"|§fl

4. Equipment — Powered Tools (TTR?T: drill machine, grinder, jackhammer M)
Safety Measures:

® Electric cord T plug {l)'{'f\aﬁ Tdry JATEqM™HT §':|}l?§l

® QOverload :P]E)f — tool & limit T=mT S=mT TIEEI

® Tool IATSET Ged PPE TN Tlff (eye protection, hearing protection)|
® Switch I T AT plugging/unplugging Tlf)fl

e Jf< unusual noise, vibration dT smell 3T qed WTF\EI

5. Construction Machines — ﬁﬁmmmgﬁa@m (GlFa: concrete mixer, crane, bulldozer,
excavator, roller 3 é)
Safety Measures:

® Operator 1M proper training ¥ license §:|Q'CI€§I
® Machine ENISHS fer daily inspection T@C@ (oil, brake, horn, signal, tyre)l



® Load capacity =3l @l s :FEEI
® Moving parts (belt, gears) NIH] proper guarding %’sﬂt@l

® (perating zone HT unauthorized SIREARER NERI
® Crane TN TI&T signal person ]|

® Fuel refilling et BfYA s Tkt §§Cﬁ§l

® Emergency stop system Wg@q@?l

Additional Points:
® U UKV TFI(-¢rd Risk Assessment Trif TS|
R NEEIEED “Danger — Keep Away” SI&dT warning signage ‘\T@\[CI?&I
® Night shift AT shH et BT proper lighting TRe] TS|
o Tf¥F regular preventive maintenance schedule SHT3 SIECID) gl



4. Electrical Safety Measures — %?\]jf T SUTAe R

1. Introduction — Uf=r

Construction site AT ST g HelSTHT ITHTUT T HIHTEEHT forefd YurTeften! ST HA{AET g1 TTetd SteH,
short-circuit, overloading, grounding T 37T AT FROTA TR ‘g’ﬁ?ﬂT (GR-%( fire, electric shock,
explosion ?HTE’) [ REEL I8 Electrical Safety Measures SIECID) F\WE‘P‘U@Q@I

2. General Provisions — 9T UTALUTIgE
o ol forgrd sl fRTferd T ATgeE STH Seifagiia STe 71 US|
® FElectrical panels, wiring, machines T standard SIRSINE SR g‘:lﬂ?)g (NEC/NBO)I
® Worksite HT proper earthing system it gflfl?&l
® Damp 9T water prone area HT insulated wiring T junction box T TI'F{@'C@I
e Alllive wires @S proper insulation/covering WI
® Fire extinguisher (CO2 type) ﬁﬁl’l@:ﬁ?’gl

3. Regular Inspection and Maintenance — Fratua Ffrgor v o
qﬁ"{”’f hEE:
® Electrical system (wiring, socket, panels, MCB, etc.) Eal monthly inspection At B
® [ .oose connection, overheating, corrosion anife W@Wﬁﬂﬂ"@ﬁl
® High-load area (joints, DB board) HT thermographic inspection Tlﬁ'ﬂflél
® (Cable laying HT mechanical protection (PVC casing, conduit pipe) WWI
® Overused T damaged cables &~ change TI‘:)fCIEgl
® Proper Log Book HT EELEARCES ‘\'l'@\lfl?’gl

4. Testing of Electrical Installations, Machines, Equipment, Devices, Apparatus and Earth

Leakage — U3&I0T faferew
TIUTERT THE JTEE:
a. Electrical Installation Testing (sﬁﬁ@%m EECED) TYeruT):

® Wiring insulation resistance test
® Polarity test of wiring
® (ontinuity of protective conductors

® FEarth loop impedance test
b. Machine & Equipment Testing:

® [ eakage current test

® [ oad test



Insulation resistance test between winding and ground

Functional test (ON/OFF, safety relay, etc.)

c. Apparatus Testing:

Earth bonding
Short circuit protection
MCB/ELCB operation check

Overload protection system check

d. Earth Leakage Testing:

ELCB (Earth Leakage Circuit Breaker) must trip within 30 mA of leakage current.
Earth resistance test should show < 1 Ohm (as per NBC Nepal or IEC standard)!
Test THeh! AT earth tester dT clamp-on earth meter T TS|

Safety Equipment for Electrical Works:

Insulated gloves, boots, matting

Lockout-Tagout (LOTO) system

Voltage tester / multimeter

Fire extinguisher (Class C or CO» type)

Warning signage — "Danger: High Voltage", "Do not Touch"



5. Health Hazards Safety Measures — Wﬂﬂﬁﬁ@mﬁawmg{mm

1. Introduction — Uf=r

Construction site AT SHHERES (A= health hazards (TITEIHT T ™ Trﬁ'@'ﬂ?«_\) T AT TI@_—[— STEd:
e qaTe, T, e, TR, T, TR, STk EehuvT i) 2t ShRavesae Tareed ST SeTie T
SATIETIh FLeT STREE AT T A gl

2. General Provisions — 9T UTALUTIgE
® Site HT hazard identification Trisk assessment (HIRA) 3t T@@I
® o FHHIRATS TTeed SRy et arfer fegos|
® PPE I 3fud WrT Tiequa]
® TSR] FATSRY (air, temperature, noise) i T wlieror TR

® First aid Temergency response system WWI

3. Hazardous Substances — gT{ehT{eh TR
I paint, thinner, cement dust, acids, asbestos, diesel fumes Tt

QAT IUTIEE:
® Safety Data Sheet (SDS) STTHR &ish FaTefeh! ST TTRITS|
® Gloves, mask, goggles E@’TT@Q@I
® Flammable T corrosive ATHITATS @% T QTF&TCT AT TI@:EESI

® Spillage WTHT neutralizer TR T qord "hI T@E&I

4. Dangerous Atmosphere — Ed{"Teh ITTHTSA

ST oxygen deficient spaces, toxic gas leak, confined space with poor ventilationl|
QAT IUTIEE:

® Confined space HTWTEE 3T gas detection SIECID]

® Ventilation fan T exhaust system ST TI'F{EEI@I

® SCBA (Self Contained Breathing Apparatus) WTT@ﬁ HIEYT g1 FFS|

® Entry permit system FIF'LT@I

5. Radiation Hazards — fafertors= snfaw

STEd: welding arc radiation, UV/IR rays, X-ray (lab use), radioactive substancel
LT IUIES:

® Welding et auto-darkening goggles WT@I

® Shielding T warning signage Tl

® Radiation exposure limit 3TTHT ngf (personal dosimeter use)l



® Pregnant 1:|'1%F|'IFJI'I'SQ radiation zone T ST fa8er TF\EI

6. Heat Stress, Cold and Wet Conditions — At TI'H"f, e ot Tt sraETeRT ST

Heat Stress:
® Frequent water break ﬁ@l
® Lightweight, breathable PPE El?iﬁ"TTl'gfl

® Work-rest cycle Fi'l"'[\"lﬁ (especially summer HT)I
Cold Conditions:

® Thermal clothing WT@I
® Work area HT heater T&] (indoor)!

® Frostbite AT hypothermia ! &0 SRITAT T&=d medical help |
Wet Conditions:

® Waterproof PPE (boots, raincoat, gloves) El'iﬁjTTI—:fl
® Slip-resistant floor T dry work surface ﬁﬁf\ﬁiﬁ Tl_gfl

7. Noise and Vibration — ST ¥ HFIAST-T AIRIHEE
I jackhammer, concrete cutter, generator, diesel machines el
QAT IUTIEE:
® Ear plug 9T ear muff ST ‘Fjl
® High noise level zone HTH'H?IPI(‘N%IHTI@Q@ (<85 dB for 8 hrs)l
® Vibration tool Y& & anti-vibration gloves T3]

o f=fia audiometric testing ﬂ'ﬁ‘:{l
8. Biological Agents — AR TSI+ (SATFEET, WISTH, WITed ATIS)
ST stagnant IHISTE mosquito, sewage contact &I infection, COVID-19 gl
QAT IUTIEE:

o Tl fU34 Y, T™eie T hand-washing gl%rm ]|

® PPE (mask, gloves) Afam|

® Mosquito repellant T HES U Ut TS|

® TS UTTEH foregen! TeT T UsheT i Tr] 7|



6. First Aid Treatment — ST {9k ITTR

1. Introduction — I ==

First Aid Y=TTc! TR {EHeR TEUCeh, TATATR THTE, fomm, T TUeaTiyTa STTudehTe I STaEATEE
! GHIHT TTIfHep ST 3T TISH TfshaT &1l A1 3T A IU=IR H& g SAfH qeg a1 et witeare
AT J& 3e3Y TEED)|

2. General Provisions — @THT TS
o T HEEAAT First Aid Kit ST &= TE{7s|
o TTTH IR i SARE basic first aid training EITF[TI_:E@I
o A FIeTeH TR D 9, professional medical help WWI

e Worksite AT emergency exit T contact numbers W@@@I

3. Importance — HE™
e Accident % SETHT F1CYZH AT HTdeh HFET Il saareerd T fset Iu=R it o1 aevriaa 9eg
T IR SeaTe To Afches|
o HTHSTEH! TTE T GRETHT TTetl ThaH 8, ST = STAREER! GFITEAT TER8)|
o ¥ TR HIHERATS LA ATATAROT T I IUER TTSHATHT THTERT T ST fws|

4. First Aid for — ST ST ANHEE
i. Bleeding — AT
e Direct pressure o HTSHT AT ﬂTF\[I
o Sterile dressing 9T clean cloth TR TR 13 GTH]|
o TR TS WUt tourniquet T TS|
o e TS W o ST ST 9
ii. Burns — Il
o STCTER! TATATS ATHTT UTHT (510 e AT et 311 |
o Burn ointment T3, dT9shH T3]
. ‘c}_\?ﬁ ST HUHT sterile gauze ‘S@“TTI_:E Thospital S|
e Chemical burns YTHT qed ECIER ﬂ'l"lﬂ'l'sc flush T HT Tlifl
iii. Fractures — 88l it
. Bl faem T el (splint ST TR) Rerfa feg )
o HTEAATS immobilize TR &= hospital J13T|
« Fracture YU&h! AT cold compress e aferes|
iv. Sprains — o
e« RI.C.E (Rest, Ice, Compression, Elevation) %WT@I
. ‘€|'|3ﬁF'%’-TF|F|'I'sc bandage T cold compress TRQ_:)H
o A= TR D 9 medical professional I HedTe 1%@
v. Nose Bleeds — TThslTE THATI
o TSRS FET TSR T qela|



e Nasal passagesﬂ'l'sc S-S T (cold compress)!

o IS THATE VIHLT 99 ENT specialist EAR: I %I’:[I
vi. Frostbite — 181 913

o HITSd TATATS TTH AT (ST T T2 1e) AT T

e Protective covering <TTTTUT Fafercasren! geare %@

o 7T SUSHT hypothermia EaSiiteEe uﬁsrﬁwréaﬁﬂﬁl
vii. Bee Stings — WZW

o Stinger Fﬂ'g el ﬁEFIF;TI

o T WTTHT cold compress &]|

o WI%{QFﬁﬁ ‘H'Qﬁﬁ SRAE 0T 9 epinephrine injection 9T doctor T et Tlfjfl
viii. Snake Bite — T4l TS

o HTEde! STATE immobilize TE]|

o Cold compress &, tourniquet T3]

« Antivenom % AT &= A{STeheh! STEAAT T HISeheT shwsHT TS|

ix. Drowning — g1
« Rescue breathing/CPR a7 (HT&h SR 7))
e Choking ‘q@ YU Heimlich maneuver (abdominal thrust) TFjI
o & medical professionals El Hed ﬂ_ﬂl

x. Cardiac Arrest — @aIHTd
o CPR (Cardiopulmonary resuscitation) @Wﬁgl
« AED (Automated External Defibrillator) SRITT TR 311e oTH]|
o % hospital ST T emergency response ¥ TFjI

5. First Aid Kit Includes — STIfieh 3= fehent mmes arfies
« Bandages, Roller Bandages, and Tape — UgT, ﬁ?'l'{tl%"h‘%q
« Sterile Gauze — T T

o Antiseptic Wipes and Swabs — qﬁzﬁmmtm

e Absorbent Compresses — AN FUSTEE

e Antibiotic Cream — Q'%Tslﬂﬁﬁ'eﬁﬁﬁq

« Burn Ointment — STeT-eh! ATEH

e Mask for Breathing (Rescue Breathing/CPR) — TR ATRT AT AR
« Chemical Cold Pack — T {es foran wrer

« Eye Shield and Eyewash — 3T1@TeR! [qra BICRA e

o First Aid Reference Guide (Includes Local Phone Numbers) — TTAfHeR SUTRehRT

ARTERTeRT (T B TR wfga)

6. First Aid Procedures — STeIfteh U= SsHAT
1. Assess the situation — SR T EATEAehT STTET S 7|
2. Call for help — TTERIHAT FTEN SATIAHIA HATHT B T




3. Provide necessary first aid —umﬁaﬁzq%rr{ﬁgl
4. Monitor the victim's condition —msﬁaﬁ B ?ﬂflj'l'ﬂl:rrlﬁl
5. Transfer to medical care — [IfohcHeRen! TR gﬂﬁﬁl

7. Occupational Health Services — STIATRIeh TR AATES

1. Introduction — Uf==

Occupational health services =TTl SHTHETER! IR, AT R T ATHTTeR TaTEedeh! FLET T UTLRT
TN ST TRISH YATEE SHIE-S| TG ST Th! RTHET Tl TAT T ACUChehT WehATH, IE
ST, TaTeed T, T hrieere am &l

2. General Provisions — @TH JTHTHEE
. WB@TWWW occupational health services arfamt T
e Qualified Occupational Health Officer ST Nurse T@ﬁ RIERIE ST
o THIHERH TRTETeh, HTATEr T oo Tarees wiieqo s
o SHTICIAHT TrTI occupational diseases T risk assessment ﬂﬁgqél
«  Health records HU&rd T e &qwT TRITIS|

3. Various Health Services — T Tameeg Tar
Occupational Health Services A=A TS TR HeTeeaT e gamesT SR
¢ Pre-employment Medical Check-up: % g& Tlff e TR qltequy|
« Periodic Health Examination: 9 T2 Far=amT fHafira wdieon
e Vaccination Services: Gﬁ%ﬂﬂ?ﬁmﬂﬁ (e.g., Tetanus, Hepatitis)|
o First Aid and Emergency Response: <N AT HTehEHE FTTAThT I T IU=R|
e Health Education and Awareness: WMHYIT, 9%, AT ek TR AT S aTfet |
e Occupational Disease Monitoring: Dust, noise, chemical exposure d1& @ TTEEh!
« Referral Services: T 31T AfSTeReh! STEUATA aT fagiysiehel fawii|

8. Welfare Services — HeATUTRRI HATEE

1. Introduction — I ==

Welfare services HTcl HRICACTHT SHHENEh] FIAHT, W, FSAT T HTTER AR T T2 T
+ifireh T BTIRTR YaTe® SIS J8eh! 3e3d ! RIHERERT Productivity TETIT, TaTET TIT T T
TATSSTIeR ATATEROT AT 2|



. General Provisions — 9THTT JTHTE

. Welfareﬁﬁ%?lﬁ@ﬁﬁ,ﬂﬁﬁ@@&%ﬂ@ﬁl
. & HareE fatha freror Taa aies)

o Hel HHIRATE THTT UES T TATehT AT fogue]

. Drinking Water — TUsa urfent ﬂ'%[ﬂT

o HEETH TZ T At fUey ot Suetsy sy HAiHaE B

o Drinking point HT "Drinking Water" ARgue! AT g TI'F@':[Q@I
o UM fheet TRUeRT o ZAThRTHT HUSRUT TRUH §IUs|

. Sanitary Facilities — STH®TE e (=mer)

o TEY THIEHT AR AT ek Tleh toilet T TR B
o Toilet I HEHT HTAIRHT HEATRT HATRAT [eIfor TS|
«  Toilet T, EER T THIG LI

. Washing Facilities — BTqHE g%r@%rm
o Toilet AT TTA 4 basin, AT, TTHT T[S T TS|
«  Construction ST BTd Y ST T ATeer US|

. Cloakroom — U D17
o FHTHIREE T HTHER TITITR TG AT 3T (locker AEA) ITASH TSTID |
o Cloakroom HT proper ventilation T lighting T SE g9

. Facilities for Food and Drinks — @TT L @TSIT @13 Gfar

o Worksite HT SRITf-e T T 313 §IUS S8l hHeRese WM WT3fed Hars |
. MG TEM 318 U T gRera gus|

e Refrigerator 9T water boiler ST&dT WW TI'F{_:EE&I

. Shelter — 3Td ATH 313
o T, U, ST SITEISE S SHhHENEEHT AT WTHT™R frsm 7T 37d Y& Tus|
o Rain shelter 9T Rest shed ST WTg‘:l}l@gl

. Living Accommodations — STEEATT {lﬁf‘%ﬂ

o GEEUSIEIE HATUH FHHENEER! AT LA T FeAW TTHEAT IS

o TS, U, %@lﬁﬁ, WM Ih134 g%rm Hfgdeh! accommodation S T Gfhs|
e Accommodation area HT L& L EITEY frceTE® urerT Tlﬁ_:ﬁél



Mortar:

Definition (IR¥ITHT):

Mortar HT-eh! Teh b ement paste ﬁ\‘{l}f cement/lime, sand (STcTd) YT T sHTg-=| A bricks,
stones ST T ArfiEEaTs Wﬁ'&‘j( gap W T T

Types of Mortar (Mortar 1 IhNE®):

Mud Mortar (WI?ﬁT:Iﬁ ﬁ?)

Lime Mortar (J-T 'Fﬁ?i'{)

Cement Mortar (ﬁTﬁT{ tﬁ?i'{)

Gauged Mortar (lime+cement mix)

Gypsum Mortar (Reaw wiei)

A e

Mud Mortar:

Importance (H8v):
o AHET environment-friendly §-5I
e Rural area muﬁﬁmﬁn@mml
e Thermal insulation ﬁ@, S EX IEECAR I Flr_g'%lﬁ TReT Tt g3l
« Traditional architecture W THT farshed &1l
Uses (93?773’??\):
o TITSERERT BT AT
e Adobe dT earthen construction HTl
o JUATHIZTSRT ¥T&® conservation T =T TR
e Traditional plaster 1 T
Essential Ingredients (&I ??77-7717?5'25):
1. Clayey Soil (FRreey wrreY) — Stem organic W?f:@'{:[l
2. Water (9THY) — FHT TTHT mixing I AT STTIITH|
3. Fibers (Teet aqe®) - STE straw, husk (optional, EINRICEIES] W“Tﬂ'ﬁr_@)l
Batching and Mixing Procedure (79781177 Hﬁv‘ﬂ'/) :
Soil Preparation (ATET T&T UTH): HIE BHIE TN G, AR, HT(S T35
Proportioning (ATAT e 1 part clay + 2 parts sand (TR JTEN)|
Dry Mixing: e =0T #1E T ST g g
Water Add Tlfl‘: T ﬁIIFiTQTQERZIﬂW paste S1g-S|
Rest/Mature TRIS: THT set g1 12-24 900 TRI=s|
Final Mixing: ERﬁ’TTI':f afer q: e

A o

Importance of Occupational Health and Safety (ﬁWW‘?ﬂWW g el Hqg):
o  THATTHITHATE LD
. %Fﬁ, chemicals, noise i 1e IRAT U4 T 376 Y TS|



o A TIHT AN AT )
«  Workers &l productivity TS, downtime FISD|
« Safe workplace & A T IR health AT HHRICHS THTT US|

Uses of Personal Protective Equipment (PPE) — &Iﬁﬁ’ﬁﬂ'(ﬁ GrfieR! T
PPE Use (STTT/EREAT)

Safety Helmet ZI3ehMT T Hefd <11 TS|

Gloves %1?!?11‘59 chemicals, o FEJRESTE EIUIRE]

Boots @Wﬁﬁ, %&lﬁ?ﬁ, Wa@@ﬁwml

Goggles SAtEmT ﬂ?ﬁ, particles 9T T{ET TS TS|

Face Mask  ¥cl, 9ol o1 BT WEETE =SS

Ear Protection STcaT{ée STATSISE 3HTeh! FL&TT T8

Reflective Vest Tfd aT dark site AT visibility TGRS, ‘g’dz:n ERNEE]



Lime-Sand Mortar ([AT-sTcgaT IiIEiI):

Importance (A8):
o Lime-sand mortar T#eH workable T flexible 89, I settlement T shrinkage T T
REH

e A moisture regulate T HEANT 715, St wall AT dampness g7 feam

e Cement mortar ¥l low strength but high breathability TUST historical structure HT 39TH
gl

o Environmental friendly ¥ long-term durability =

Uses (93?773’?5):
e Brickwork ¥ plastering HT AT TR, @Y where flexibility is needed|
o JUAT e conservation T restoration |
o Internal wall rendering, pointing works T damp-prone structure HIl

e Low load bearing walls T construction |

Ingredients and Their Ratio (JHIEE T SIREIR)K

LI p i (Ingredient) 37U (Typical Ratio)

Hydrated Lime 1 part

Sand (dTAAT) 2 to 3 parts

Water (4T-T) HATAIIhRAT ATEN (As required for workability)

Note: Sometimes small % of cement (5—10%) U TS for strength (gauged mortar)|

Batching and Mixing:
Water-Cement Ratio:

o T cement mortar ST hET ratio g "I, T 3Tt YUHT strength TS|
e« HMIA: workable paste SHTST U AT 0.5-0.6 (lime weight ST STTEIRAT) TRI-|

Preparation Process (T EI'%FEIT):
1. Batching (7:173177%1(_’/737?):
« Lime {sand @15 dry condition HT volume e TR feg= (1:3 typical)l
e Mixing T4 313UT clean platform 9T mixer T TS|
2. Mixing (79781777):
o UfEAT ST dry mixing T&s: sand T lime TR ==l
« TIHYUfS I thoda-thoda T fﬁ?ﬂg@ SSEH AT workable T
o TH! mixture T AT HiFHT 5-10 Frere e fiers] 1@



3. Transporting @377/7)
e dIN mortar ?*l'l'sc bucket, wheelbarrow 9T mortar pan HT QTFW TATHT AT T3]
o Sunlight AT &R 9 TSI, moisture loss T

4. Placing W).’

« Prepared surface AT immediately mortar apply T
e Surface clean, dust-free §f|;ﬁl
o Plaster dT brickwork &l mortar €18 319 T EH apply TI'F{_:EE&I

Batching and Mixing Procedure Summary (HTIST):

Clean surface/platform AR I

Lime T sand TS volume ratio |7 AT (e.g., 1:3)
Dry mixing 3-5 fime

aTY fereai o mixing T

Paste dIT UYfS - e (remixing)|
Mortar <_*|'I'sc transport T ‘g[{fcf T T

A



Cement-Sand Mortar
1. Importance (Ag):

Cement mortar construction industry HT e AT @ FI%F:N;J? binding material Hl

JO 359 strength Y&H TS, STE load-bearing structures AT3 SR TS|

JGhT fast setting property S time-efficient T T &N gqlﬁ@l

Cement mortar weather-resistant g, A g, gET ar TR 7O Y TH T&IHT T=)
Modern construction AT uniformity ¥ consistency ! RUIT cement mortar 31-aR sfdeheht
3

2. Uses (SI'QHTI'{{?\):

38T T &1 (brick masonry) HT mortar T T AT g9, S SSTeEATS EERK LT T
See|

Plastering HT TN TTET AT TAEATS smooth, moisture-resistant T TTeRNeh SIS

Pointing HT T TR brick joints TS THT look T protection =

Tiles T flooring 3T bedding AT E@"Tg@, ST&l uniform surface TME|

RCC structures HT masonry elements Eﬁ%ﬁ i SR )

3. Ingredients and Their Ratio (ATHIY T 3TUTA):

Cement (ﬁTﬁTc'): Binding material T FYHT TN TS|

Sand (SITeJAT): Fine aggregate ST EIET T T S volume TETSS T shrinkage TS
Water (9THT): Cement TS activate T workable paste I3 AT TS|

Typical ratio: Cement : Sand = 1:3 R 1:6 (hTH STEN);

Water & AT consistency HI &L TS, 3fersh aH strength TS|

4. Batching and Mixing (9T ¥ firsror ufskam):
Water-Cement Ratio:

I 0.4 <R 0.6 1 =T Tlas)

Water-cement ratio THT STTHT mortar workable T strong I

Preparation Process:

Clean, dry sand T fresh cement I TN T
Aggregates impurities Ea WI

Batching:

Volume batching HAT gauge box T TS|
Cement T sand TS STTIIIHAT S8 ratio (\_rl'ﬁ 1:4) AT A=

Mixing:
o Ul SROMT cement T sand Fl'l'ai dry mix TS 2-3 fieam
o ufe foreai urt 8Ted continuous mixing TS SISTEH uniform paste T

Manual 9T mechanical mixing g@f fafer sraamsT ik

Transporting:

Prepared mortar TS bucket, wheelbarrow, It el TR T site AT 9-3 £
Mortar TR WUTe 30 e sl 0T 7T 39eh §-, =I9T setting T &0

Placing:



Mortar Fl'l'sc clean T 9 wet surface AT TR
Required thickness HT TS, layering smooth Tlevel g‘jﬂi&l

5. Ratio of Mortar for Different Works (T shment 11fir WieiR STUTA):

Load-bearing své'lﬁlﬁ hlH: 1:4

Non-load-bearing wall: 1:6

anfed Plastering: 1:4

et Plastering: 1:549T 1:6

Floor T tile bedding AT 1:4

Stronger bond TR SISHT FH sand T TS (Trl'{?f 1:3)

6. Curing Process (ﬁﬁﬂ?ﬁ‘ SI'F;:FQT):

Cement mortar proper curing THY cracking T low strength I THET AT TFS|
SHTFHT o o AR Ut §Te9® (high temperature AT 37 51|

Plaster g DICRIE (1224 gut W’%) curing g TI‘:EQ?&I

Curing | hydration process NIES CI;U'T TH eI T, ST final strength JaTd TS|

7. Batching and Mixing Procedure Summary (9Ri97):

I.

A O T

Mixing %1 AT flat T HAdE TR THe |

Cement ¥ sand TS 3TTIYIF ratio (e.g., 1:4) HTQT‘?D'@?[I

Dry mixing 2—3 ﬁﬁ?’ﬂﬂ?r@%ﬁ'{{l

T IR-2R ﬁwm@ﬁﬁw uniform paste -S|
Ready mortar T8 gﬁ site TT SRIWT T@_Eﬁ—{:ﬂ

Mortar set TTUTES regular curing g% T@%ﬁ{l



Module VI: Plain Cement Concrete
Cement Concrete
1. Definition (If¥TET): Cement concrete TehT Uk feRfment composite material gafTT\lff cement
(binder), sand (fine aggregate), coarse aggregate (x_rl"v_cﬁ 3 ﬁ'@), TYHT =T controlled AT firetTax
ECIERISE] 7 for2or set g9, a9 B Ueh ST LHSIEd structure TR | AT construction AT Tyl
STRT g |
2. Types of Cement Concrete (ShERTCehT ThTE®):
1. Plain Cement Concrete (PCC): Reinforcement fsHT ST TR concretel Footing, floor slab
AT A AT -1
2. Reinforced Cement Concrete (RCC): Steel reinforcement (Tﬂ"vﬁ rod, bar) T concretel
Beam, slab, column, foundation 1T |1 9=
3. Precast Concrete: Site ST IR TN concrete structure, STATS S=qHT BT3HT TRa-|
4. Prestressed Concrete: High tensile wires AT TR stress fagTHT concrete, large span
structures ST bridge HT AT TS|
3. Ingredients and Their Ratio CHTH’!ﬁ' T 3{JUTe):
e Cement (ﬁ'ﬁ'-‘c’): Binding material, ST Ha grEnfiars Eﬁ?aﬁ EALRIE]
¢ Sand (9TcTAT): Fine aggregate StE voids fill TE|
e Coarse Aggregate (Frh): Load-bearing capacity =
« Water (9THY): Hydration I AT TR g9l

Common ratio: Cement : Sand : Aggregate

e MI5-1:2:4
e M20-1:1.5:3
o M25-1:1:2

4. Grade of Concrete (Eh_yﬁzilﬁ Ue): Grade T compressive strength (28 f&mT N/mm? ) TS|
e MI1S5: Mix = 1:2:4 — Strength = 15 N/mm?
e  M20: Mix = 1:1.5:3 — Strength = 20 N/mm?
e  M25: Mix = 1:1:2 — Strength = 25 N/mm?
5. Batching (WTAT ﬁ'ﬂTﬁQﬁ?ﬂT):
Definition: Batching T concrete SHTST Wgﬁwm;ﬁ%wé (cement, sand, aggregate, ITHT) &t
HTSTAT AT 36T )

Importance (HE):
e Accurate batching o uniformity, strength, ¥ durability gﬁ@iﬁ TS|
o Under 3T over batching o poor quality concrete TS|
e Time Y cost control HTH%@W‘\F’II?T@I
Types of Batching:
1. Volume Batching:
o THTATEATS Tk Eﬂ'HT(T-ﬂﬁ@ (\_rlfcf gauge box dT2)|
o Tl aHH accurate g9l



2.

o HTHTITET T fuioT ShrRiEEHT SErT g
Weight Batching:
o HTHIEETS I ITER (kg ) S|
o AU accurate T BL\Fﬁ construction AT 39
o Batching plant 9T electronic weighing system ‘S@’T@I

Procedure (JTsRAT):

1.

AN

Mixing platform dIX T@%ﬁ'@[l

Cement, sand, Y aggregate TS ratio AR ?Fz\lﬁ'{:[l

Ifg volume batching HEE] gauge box S@’TT@@'{{I

Ifg weight batching HEEN digital scale T T@%ﬁ'{{l

Dry mixing ufes urt ferear WI

Uniform paste EERIE] mixing, transporting T placing §e Tlfi%ﬁ'{{l



Cement Concrete
1. Definition (IfATET): Cement concrete k! Weh o ferment composite material @ﬂ? cement
(binder), sand (fine aggregate), coarse aggregate (Gl"v_cﬁ ED ﬁ'@), YT =T controlled AT fireATax
ERIEEEISE] 7 for2or set g9, a9 B Ueh ST LHSIEd structure TR TS| AT construction AT TY=aT
STIRT g |t
2. Types of Cement Concrete (ShehTCehT ThTE®):
1. Plain Cement Concrete (PCC): Reinforcement fsHT ST TR concretel Footing, floor slab
AT A AT -1
2. Reinforced Cement Concrete (RCC): Steel reinforcement (Gl"v?f rod, bar) T concretel
Beam, slab, column, foundation 1T |1 9=
3. Precast Concrete: Site ST a9 A concrete structure, STHATS 3T=qHT LRI TRaws|
4. Prestressed Concrete: High tensile wires TRINT 7T stress fgUaT concrete, large span
structures ST bridge HT AT TS|
3. Ingredients and Their Ratio (‘HTH';ﬁ‘ T .3{JUTe):
e Cement (ﬁ'ﬁ'-‘r.“): Binding material, ST H grEnfiars Eﬁ%ﬁ FH TS|
¢ Sand (9TcTAT): Fine aggregate STE voids fill TE|
o Coarse Aggregate (&I‘gﬁ‘): Load-bearing capacity =1
« Water (4m=t): Hydration I AT AR g9l

Common ratio: Cement : Sand : Aggregate

e MI5-1:2:4
e M20-1:1.5:3
o M25-1:1:2

4. Grade of Concrete (shghIgeht AZ): Grade T compressive strength (28 T&THT N/mm? A1) SHIESS|
e MI1S5: Mix = 1:2:4 — Strength = 15 N/mm?
e  M20: Mix = 1:1.5:3 — Strength = 20 N/mm?

e  M25: Mix = 1:1:2 — Strength = 25 N/mm?
5. Batching (WTAT fﬁﬂﬁﬁ‘gﬁn‘qﬂ:
Definition: Batching T concrete SHTST W@Wﬂ@i’lﬁ (cement, sand, aggregate, ITHT) @&t
HTATHT A7e WfRa 8
Importance (HE):
e Accurate batching Sl uniformity, strength, ¥ durability gﬁfﬂﬁ TS|
o Under 3T over batching o poor quality concrete TS|
e Time T cost control HTH%Tﬁ"TgWT?TQFI
Types of Batching:
1. Volume Batching:
o THTATEATS Tk 34':[81’(?@@ (\_TR% gauge box dT2)|
o T AL HH accurate (55
o  HTHTITET T futor ShrRiEEHT SErT g



2. Weight Batching:
o HMEfEEATS o ITEN (kg AT) TS|
o AU accurate T E}fﬁ construction HT 39<hI
o Batching plant 9T electronic weighing system E@’Tg@l
Procedure (JTsRAT):
1. Mixing platform WT@@'F[I
Cement, sand, Y aggregate TS ratio SIRUI :lTC\I’%ﬁ'F[I
Ife volume batching HEE] gauge box Q@PTT@'F[I
afg weight batching HEEN digital scale T T@%ﬁ'{:ﬂ
Dry mixing ufes urft fereai QT‘E@'FLI
Uniform paste EERIE] mixing, transporting { placing §* T@%ﬁ'{{l
6. Cement Concrete Preparing:
Types of Mixing (fﬁ‘%l'ﬂ'l'eﬁl‘ TR Ew):
1. Hand Mixing:
o | HTHEER AT AT TR
o Dry mix TIHT o1 firersa manually TS|
2. Machine Mixing:
o Concrete mixer ST T Hs AR ES Thdry firemg==|
o Time-saving, uniform, ¥ efficient mixing I FlT&f?iqa?ﬁl
3. Ready-Mix Concrete:
o Batching plant HT IR A concrete, S truck ST construction site AT TATE
o High quality T controlled condition HT TR 3|
Advantages of Machine Mixing:
e Uniform mixing Thigher quality gﬁ'@iﬁ TS|
« Manual effort 23S, labor saving 9|
e Continuous batching T speed T FHIIT large scale works HT 39ThI
o Time-saving { consistent result =1
Workability and Strength of Concrete:
o Workability T concrete i TfsTel TN TH e ¥ SHISS|
o Workability SIét WTHT placing @STET 78 T 37T I strength TRISS|
«  Optimum workability TRET TG G AT placing afsre @ET strength 9fy R @'F[I
e Low workability concrete HT compact HERIIE) g9 Thoneycomb 313 HFS|

Procedure (JTsRAT):
1. Design mix Wﬁﬂﬁﬁ?ﬁl

Cement, sand, Y aggregate SIH dry mix |
Mixing machine |T €9t T

Tt fored it oed mixing T (2-3 Toeewmm)|

Uniform mixture S4fe qord site AT SEIE]
Surface AT TET compaction T T surface finish T

S

A



7. Curing §& T (Hfrw 7 f)|

Concrete Placing (ShshiZ gTew UTshaT)
1. Method of Pouring Concrete (%ﬁzmﬁaﬁm):
o hshic formwork (IERE) ﬁﬂ%’lc_gmﬁ, formwork TS THTET HHT TTIES T @%\'Wﬁfﬁm
aTfeh shshie sticking &
e Pouring IR AR ﬁlﬂ'l’:l;ﬁ'l’( ST
o Manual pouring (smﬁ mﬁ‘): HTAT shIHAT bucket, pan AT TS|
o Chute system: @bl channel STET system STE Fhshie et HTED|
o Concrete pump: Large scale RCC structures HT pipe AT ftae M|
o Transit mixer discharge: Ready-mix concrete a9 mixer s discharge T3
R A continuously ¥ layer-wise W a1k cold joint qTFﬁ'F[I

2. Concrete Level Marking (Pipe Level TN TR GAE 7%/8737?) :

o hehieen! Adg a9 §_:|fl?§, I8 level marking Afa T

e Pipe level ﬂﬁwﬁmw W@W&'ﬁqﬁq@, TG THH height TETST

e Marking gshaT:
o Base level HT U3<T reference point e M|
o Pipe level Ea) gé 3 @: EAHT ﬁFlTQT marking TS|
o Hel STSHT #HhIeeh! height THATE SHIST N [=ATSS|

1 forfey e T aeTareR T &, forei T slab AT surface finishing T SIS

3. Methods of Vibrations (Compaction Uefﬁﬁgh"f):

FHehic BTfcTEehUTe CIEHT TS air bubbles EET3T T aggregate HE TUUT THTeT compaction T@@I
Compaction fMT concrete weak ¥ porous -
EIEEEEE BLtc) faftres:
e Manual roding: Steel rod 8T manually TS (@ﬁﬁ depth spT Fle}f)l
« Mechanical vibrator: Electric 3T diesel vibrator ST 74 (standard RCC works AT)|
e Tamping and hammering: Slab AT surface-level compaction hammer ATha TS|
Proper vibration  concrete T compactness TS T honeycomb Y cracks TFED|



4. Types and Use of Vibrator (Vibrator &1 JhR T WT).‘

Vibrator IshX TN TATT Tersrear
Needle/Internal RCC beam, column, foundation Rod ST&T g7, shhie 3T T deep
Vibrator a1 compaction =1
Shutter/Form

Thin wall 9T column casting AT Formwork T AT 9T TS TS|
Vibrator

Surface Vibrator RCC slab, pavement casting HT ShshIZeh! TTITA! HdedT Jas-s|

Precast concrete parts SIS
Table Vibrator . Table AT form TER vibration g
(block, tile)

TEY vibrator BT-aT compaction quality THY g Ustructure T strength 9 THT TS|



Curing (9HT Kl ‘SI'F;F&IT)

1. Meaning and Importance of Curing (319f THEM):

Curing T ShshieaT Sfera wrmT Tt (moisture) pTIIH T 9fshaT 21, A1 cement hydration
TTSRAT U S hshlet =Tfe strength (eT) T durability (FTRIe) e T

Importance (Ag):
o« Cement & UHTHT reaction TR hshlealTs el SIS (hydration)|

o Curing THT F3hIC TFATER, AR, T AT Wieeh g
e Curing o shrinkage T, T surface AT dusting 9T scaling g7 fEem|

2. Types of Curing (Curing T qftn Te):

THR feramor
Water Curing Surface AT fFrfira =t g1 aT wet gunny bags TRe=s|
Ponding Slab ST surface AT UHIERT TRERT SEAT AT UG-
Sprinkling/Fogging Spray 9T sprinkler o U Bfhes| 999 T hot weather Tl

Covering with wet materials Surface HT wet hessian cloth, jute bags TR
Membrane Curing Chemical membrane TS TG moisture evaporation EE]

Steam Curing Precast element AT steam chamber ST TGS — Fast curing <hl ol Tl
Site T ATHTIAAT water curing 3 ST |

3. Duration of Curing (ﬁﬁ?ﬁ?):
Concrete Type Minimum Curing Time
Ordinary Portland Cement (OPC) Fitaqar 7 fa=
Blended Cement (PPC, PSC) Htqar 10 o
Important RCC works 14 fea ar st st
Note: JfE ATIHT 10°C I=<T FH T U, 37T ATHT THIHTH curing Tlifclél

4. Effects of Climate in Curing (ﬁ'ﬁ'ﬁﬁﬁ IW):
Haw IR

ur feser HF3 = surface crack, shrinkage 8 = ST AT BTeH
SUEREED

High temperature ()

Hydration process %Fﬁg-_@ = Concrete 9 {7 feelt = warm water

Cold th
old wea er(ﬁﬂﬁ) - — |



ey AW

Windy condition Moisture loss I&f = Surface dry = Evaporation T curing sheet 3T
(ETaTgh) membrane S|

HARIIMET: Curing is not just pouring water—it's a vital process to ensure your concrete gets strong,
durable, and crack-free over time.



Module V: Stone Masonry
Masonry (TI'Iff ﬁ'ﬂl'fUT)

1. Definition (TRCHTET):

Masonry ¥ 38T, G, Fwshie 51k AT 1= {01 SHISEEATE mortar (I Tordve—arerar frsron)
TETIAT SIS T3 HteTensh fmfor fafer 2

qr HEITAT walls, columns, foundations, retaining walls AT ST =T TR

T 37T Masonry is the construction of structures by placing individual units systematically

using mortar.

2. Types of Masonry (TTRIST JhRE®):
A. Random Rubble Masonry (ﬂﬁ'ﬂﬁﬁ W 777@)

o QEER! ATHR T HFS JEAH -5

o T MT URe=s, Wil 3188 mortar & WIED|

o QAN HH G TUTHIOT &15THT AT SYHT JA1T B T
B. Coursed Rubble Masonry (CTITHT Y (CLEARE S W)

. <\5;'||'c‘v<¢\c'1|$o el geEHT fieTTUT horizontal layers (course) a1 URa=s|
« Looks improved, strength 9t STaT g3
o ATHARAT compound wall, basement wall AT J=AT|

C. Ashlar Masonry (GH9dcT FHTITHT g’luohl 777??)

o T GIEE WA @15 T well-finished 4|

o STSM (joint) U e T udet g1

e TEW T TW <RaH, monuments, temples, high-end buildings HT TR TS|
D. Dry Masonry (7-7?27% farT 777@)

e Mortar ST T, dry @ﬂmﬁmwﬁar—@

e Gravity T fit ST ATeH fIshTSA|

« WA retaining walls, rural garden steps T T

3. Application (ST @3%'{?\):
Masonry JehT T FATT

Random Rubble | Rural retaining walls, compound walls

Coursed Rubble | Foundation, compound walls

Ashlar Masonry | Monumental structures, religious sites

Dry Masonry Garden walls, footpaths, retaining banks
Masonry ENEESEI) Hﬁﬁ, fe1S TTHT thermal insulation &= fFmfor gfaferan

Structure =l YR T TSI AR IYY<h masonry ST




Dressing of Stone (@;‘Tﬁlﬁ sfire)

1. Definition (TFATHT):

Dressing T g"l'l?i’l’sc construction HT ST T+ JU<h I3 cut, trim, T shape IECRIEDINI

IJHAT hammer, chisel, T 3T 3TSTE® T T @m Bied, F€T S8 a1 required shape T SIS
Simple definition:

Dressing is the process of giving proper shape, size, and smoothness to stones before using them in
masonry works.

2. Types of Dressing (Sfossh ThrEE):
A. Chisel Dressing (7’@7!‘7@ ?ﬁ?@')

o TS T e chisels ST TR

o Flat face, square edge, T dimension control Tﬁ‘o’q?g?ﬁl

o fo T Ashlar masonry HT AT T STel finishing ST& Tl
B. Hammer Dressing (ggﬁ@f ?ﬁ?g)

« Hammer & @TIT EIRETIY trimming T3
. Surfaceﬁroughfﬁ'@ﬁ'{ﬁlaﬁlil IR =1
« I Random rubble masonry ! &TH WIWW"TE}I

3. Purpose of Dressing (%'FHW 3%?31):

« Construction AT use T fie TS

o TSR joint AT T AT ST

o Surface alignment THY ST

« Wall T aesthetics (ﬁf@ﬁ YT) ﬁETIUT;fI
e Mortar consumption ¥Zl3H|

4. Requirement of Good Cornerstone (Random Rubble/Ashlar Masonry mmﬁ@vﬁ 6\;‘ TTehl o).
Random rubble 9T Ashlar masonry AT 92T ‘gﬁ cornerstone < faIy ﬂ:\&lﬁm Uees, Iae aamT e o

N0

. B:\FﬁT 9T (heavy and large) §':|}I€§ qTehT structure Wa‘ﬁ'{l
. BT crack-free M EITS)

e Shape HMHITAT right-angled (90°) EAEISEZA g@@l

« Surface flat T chisel dressed YTHT THT bonding I

e Uniform bedding surface _ga:ET mortar THIFHT TS|

5. Dressing Procedure (%ﬁ?@ SIWT):

1. Selection of stone:

HET quality T size i G BT



2. Marking the size and shape:
Chalk 3T ink & GTHT marking TN T h1e Wil
3. Rough dressing:
Hammer & SR SIS qHT 2253
4. Fine dressing:
Chisel T hammer o accurate shape T smooth surface dTg-S|
5. Finishing:
CIEROCI Y polishing 9T grinding g i
Note:
Ashlar masonry HT fine dressing 31T §S 9 rubble masonry HT dd rough dressing W’f?f@l



Wall Structure (T&TeTeh! HT=MT)
1. Introduction (IG=R):

Wall =TTt vertical fFator @=mT 8 S HITHT IECISERCEETE (support), L& (protection), T MY erar
(privacy) 9qT TH sHT3-51 Wall & structural load U & T @3 a7 shaed enclosure T ®THT T 13l
T wFe| T St STEd 2T, €, hehie seteh, s, a1 RCC i TART T SHT5-9|

2. Types of Wall (W@'TEW JhRER):
A. External Wall @T@'ﬁq@fﬁ')

ST} TEier HeTeh! SHTT O T ST 5| J6et S, BTal, BTHeTE SarTarTs gea foms) et
external wall load bearing g3 TG aesthetics T insulation (a9 T=r=ron) | gt ﬂﬁwml

B. Internal Wall (fi w@te)

Internal wall & saTah! fersft Ir3eTs fafsr=r raTewnT fars | Toet sound insulation T privacy Ui
f&ws5| |THT=IG=T A non-load bearing 9, T HET STTELTHT partial load g for T

C. Partition Wall (7%9-7731? Ecic))

Partition wall T3t T&icTent SUTHR &1 SO TITH (space) TS TATT T ST TUAT ST 7| Load-
bearing :@j partition wall gkt GTHUT (GR% gypsum board, plywood) ECRIEEE]

D. Load Bearing Wall (51:7375137775‘7@%)

I9 qE@idad roof, slab, beam ST&dT HI STl HWTTTSRT load H=Y foundation AT transfer TS| A y@iet faer
structural system 3 f&&8T &1l Thickness T strength St g-3| Brick, stone 9T RCC AT TS|

E. Non-Load Bearing Wall (13 i q@ier)

I JehTah! TEieldt structural load AT sharet space divide T4 9T enclosure T & TS| Light weight
materials TN TS IWHFI'I‘;% €213 9T modification T Gfch-e|

F. Retaining Wall (90dcT QITJ-T?U@'fFI)

Retaining wall o soil, backfill aT slope AT T TS| AT G STHIAHT level B gﬁ ST T TS
— S TEF B3, basement 3T embankment HTl RCC, stone masonry dT precast concrete o TS|

G. Cavity Wall (GTcll 9T U1 TEicr)
Cavity wall 035351 2T T ieTeh! sfterT @reft T (cavity) TR SIS, ST thermal insulation T moisture
protection f&r| aTfedt walerer aaTaRvfia 31er Ues T it walere structural support &



H. Boundary Wall (@141 U’@'f?f)

Boundary wall W& &1 STHIAeh! EHHT SHTSH S5 FH GUET, TA-RIAT, T TFdftiehl §HT a7 T
Brick, block, RCC, 3T barbed wire 9+ YT g1

1. Screen Wall (q?«"fq@'fﬁ)

Screen wall & I @, ventilation f&a AT decorative look J&H T T3 TT&| Perforated pattern 9T
FTerErEd festre M| =t aesthetically pleasing % { functional 9|

THY, TETCTe® 1, T T AT T8 &HATeRT STUTCHT T TehTehT g, T SIcish Sohel WaTHT e
SGEIREREE]



Tools and Equipment Handling (TSR T IUSHTITERT T IEJ'I%’%I@)

Importance and Use of Level Pipes, Spirit Levels, Plumb Bob, and Mason Thread
1. Level Pipe (9159 F}W)

Use:
Level pipe (transparent plastic pipe filled with water) WW?WWWW, forgry
T slab surface 3T wall top level foreTsa s
Importance:
o Low-cost and effective for large distances

o TomT ERI T A T level TRT S Tk

e Simple to operate in construction sites
2. Spirit Level (ﬁQﬁ? @9-70_1’)
Use:
Horizontal 9T vertical ¥dg oAt YT TR| Fweht sii=rmT mercury-filled bubble -, ST level gar
Elerikices]
Importance:
o Wall dT flooring alignment foretTsT Swamf
e RCC Tmasonry T accuracy T T
o Small tool with fast result
3. Plumb Bob (%<T+d §4])

Use:
Vertical alignment ST T =T TS| aEmT weight T object &9 S SR ERSRIEEE]
Importance:
« Wall aT column T f&em (vertical) St T Aferd
« Tl reliable SUHTIT
« @EI masonry I shuttering |T AT
4. Mason Thread ﬂﬂﬁw &TTTI/ETTT i’@T)

Use:
Bricklaying, stone masonry AT fem T gl qg\ﬁﬁ SIS T TS| gﬁ 3T nails/peg T AT T@T
ERIEEE]
Importance:
e Bricks &l alignment 3Tk T&T
o Uniform wall surface Elﬁl'f\ﬂ_d ™

o Low-cost and easy to reuse

Handling Procedures (%]1%'%1@ EI'F;F&T)
1. Cleaning before use:
Tl IYSHTIT AT Tlif 31fer gt T@Qﬁ — especially spirit level Ea| glass Tlevel pipe ICEEARIEIRCED
TS|




2. Careful transport:
Tools FTet I, e :Fgﬁ ™ Eﬁaﬁl Spirit level T plumb bob ST&AT IUHITT delicate TS|
3. Secure storage:
T TIE T EHa 3IHT TI'@:[Q@I Mason thread T pipe level el TN TEHT AT T T
4. Proper usage:
TeAd TERTe ST &t alignment TTeTd SRaH TS| Plumb bob Wrﬁf%’mqﬁl’ﬁa’;’ml
5. Regular inspection:
Tools el & fob & siftar TIEECI?’SI Spirit level 3T bubble & 3Ra=s foh &4, pipe level T Tt
GfrERRR 3 T it TS
6. Training and safety:
TAT AT TS T ST FHTCH, T TSR T A~ FohTs T81 Safety %1 AT sharp edge
31 T TR 8Tt AerTrSy|
T ARt SUHIUTRT BIT-S(TS TRAT ATUSI = (measurement) HETeh g T HT0T SHrefeh! TorEat af Tt

]




Stone Masonry (7T TR f-#or)
1. Definition (TFATHT):

Stone masonry T AT @TIT T mortar T ST T EFITsﬁ T 9T structure B @TIT manually 9T
mechanically dressing T 3 STehrAT fﬁ?ﬂg@f T mortar ! TEHATA RIS

It is one of the oldest and strongest types of masonry used in civil construction.

2. Types (JhIE®):
A. Rubble Masonry (Wﬁ'ﬂﬁ'l?[@'WW)
. @"T@'{a irregular T Attt g
e Subtypes:
o Random rubble
o Coursed rubble
o Dry rubble (without mortar)
B. Ashlar Masonry (49 W@TW)
o HHAA THICTHT G TIN5
e Subtypes:
o Ashlar fine
o Ashlar rough tooled
o Ashlar chamfered

3. Importance (HZ):

e Durable and weather-resistant
e Local materials Sl'iﬁ"T‘gﬁ W@ﬁ economical

o« Low maintenance
e Thermal insulation TET

4. Uses (Bl'ﬂﬁ"T%'{?):

o Load-bearing walls

Boundary walls

Retaining walls

Foundation structures

Historical or decorative architecture

5. Use of Corner, Bond, Face, and Filler Stones:

e Corner Stones (Quoins):
Wall & A TRa-3| 314, SNl TﬁZT‘aTg':[CI@I Wall st strength T alignment shTIH &S|




o Bond Stones:

Wall ! Teh B36TE 3Th! D38 S| Wall T eSS Th-STehiHT s1ed hid |
e Face Stones:

I W%@ﬁ@ﬂﬁl T finishing Iﬂﬂ%ﬁ%—\qﬁﬁl
o Filler Stones:

Main G sfi=re! @Teft 313 W |HT M Mortar 31 AT gap fill T Y01 g

6. Leveling the Wall (T@Te GHA SHTSH):

. TIH layer 9T course 9 surface @8 horizontal TR&T mason thread, level pipe, Uspirit level
TR TS|
e Uniform height Tstability gﬁﬁ’iﬁ ™ leveling 1far B

7. Joints and Thickness (SIS THITTE):
o Joints @& mortar T THHT AT

e Thickness of joints normally:
o Rubble masonry: 10-20 mm
o Ashlar masonry: 3—6 mm
o Horizontal Tvertical joints gé align §J 31T -3

8. Use of Vertical Reinforcement (B'I@‘ﬁ <t ‘SI?ZﬁTT):

« Seismic zone 9T high load area HT stone masonry HT vertical reinforcement =S|
« RCC rod (12mm-16mm) g 5= embed T
o A wall AE cracking, buckling 9T earthquake I TS TS|

9. Use of Corner Stitches (@Tﬁl?ﬁf%‘lﬂ):

e Wall&l T 2 9T adjacent wall NIH] HSISd 139 proper interlocking s
. ?ZﬁEI'Fm"SITFI'I'st corner stitching qi =)
« Quoin stones stagger TR Y= ST corner AT cracking e

10. Procedure for Stone Laying Down (@;’W T Tsha):

1. Foundation preparation: Level T compacted base TR TS|
Mortar preparation: Cement-sand 9T lime mortar T i3]
Stone selection and dressing: 3Th1T ﬁmmw M=
Laying of cornerstones (Quoins): Tfgal G HSTe[d T e UE=|
Level check: Mason thread T level pipe TN TR AT ST
Filler stone placement: Gap HT €T @ﬂT T mortar A3
Vertical joint alignment: Straight line 1 URE-s|

Nk



8. Curing: ST b feTam It 7ot curing TS|

Stone masonry construction ot T rural, heritage, T seismic regions HT T () ST&T low-cost,
durability T locally available HTHITERT SATERFHT T

L-Shaped Rubble/Ashlar Masonry Construction
1. Types of Mortar (Mortar <hl TehI{g®):

L-shaped masonry HT T T THE mortar ¥
e  Mud mortar (m-asﬁr 1'I'I'ﬁ'): Low-cost T non-load bearing rural wall T 9=
e Lime mortar (1 TRY): Historic AT breathability STfe= a1 ST
¢ Cement-sand mortar: w‘&mmﬂngﬁ, Sfera T T3 Ratio MG 1:4 9T 1:6 g
e Composite mortar: Cement + lime mixture NECEEAN workability 1T£ﬁ§@l
Ashlar masonry HT 9191: fine cement-sand mortar T TR 919 rubble T 1:5 AT 1:6 ratio W‘hg@l

2. Leveling the Wall (T@iet @HAS SHT3A):
o TAH layer UfgEehafes mason thread, spirit level Tlevel pipe AT T leveling T
e L-shapedT S’&? femaT whETer alignment ToretTeT Sl (55
« Corner %l leveling TehaH G TI'@\-E@, I wall é?.ﬁ gl

3. Joints and Thickness (STE T HIETE):
o Horizontal joints T vertical joints gé well-filled with mortar @q@l
o Rubble masonry #T joints: 10mm—20mm
e Ashlar masonry HT joints: 3mm—6mm

« Joints T alignment irregular rubble AT random g, 4T ashlar HT systematic -S|

4. Strength of Mortar (ﬂﬁ?ﬁ'{'ﬁ §c):
e Mortar 3T compressive strength masonry 3l overall strength T 38R U&=
o Cement-sand mortar (1:4) T AT strength: 7.5 — 10 MPa
o Strength 1M curing, mixing proportion, ¥ workmanship KEEIECKIE]
Higher strength required works HT 1:3 ratio AT TR, STET load a%"r‘gr@l

5. Use of Vertical Reinforcement (B'I'eﬁ EW):

o L-shaped wall HT %-THT cracking T RCC bar (12mm-+) 3! TR TR
o Reinforcement typically 900—1200mm spacing a1 URE=s|



Bars @TIT ST embed TS T grout/mortar o e
QAT earthquake resistance b7 @1 T St g3

6. Use of Corner Stitches (-THT fasa hTH):

Corner stitching o L-shape junction TS force UT UhHSTHIHT SieT Hed TS|
Alternate course HT corner stones overlap T8 (interlocking)l

I shear failure aT separation |

o9y 7 rubble masonry HT essential & [ETIED g‘ﬂ irregular -

7. Procedure for Stone Laying Down (@ﬂmﬁaﬁwy

1.

e A R o

9.

Layout and marking: L-shape Ea| layout EEIH marking |

Foundation preparation: Horizontal compacted base T3

Mortar preparation: Ratio 38 THET mixing TS1

Corner stones T&: Quoin stones T RIS T leveling T

Face and filler stone TR&: s{i=reh! WA filler ‘\'If@l@, ST TRa YITHT face stones|
Leveling: el course UM mason line T level ST ST T3

Joint filling: Mortar SR:C) gaps 99, especially vertical joints|

Vertical reinforcement: RCC rods embed T 3TTaIe spacing Al

Curing: FFIHT o TG0 qHT BTfel=s ATl mortar & strength T3]

L-shaped masonry ma‘éwﬁaﬁﬁm %@Tﬁ'ﬁﬁr care 3T g — alignment, stitching, T

reinforcement T&! T ¥ wall T stability EFEITrﬁT 81 G| Ashlar HT precision T appearance EER2IE
ﬁg 98 ¥ rubble AT structure fEeR1S TIRER EH'IB_—I'&IT T S|

T-Shaped Rubble / Ashlar Masonry Construction
1. Joints and Thickness (\_rﬁ%'Iﬁ aR):

Masonry HT TR Eﬁ mortar joints S structure T strength Tstability [EERURIET
Rubble masonry:
o Horizontal joints: 10-20 mm
o Vertical joints: 10-15 mm
Ashlar masonry:
o Horizontal joints: 3—6 mm (fine finish)
Hajoints mortar é‘{ﬁﬂ'{g ﬂ'ﬁ'@?ﬁ'@ HTIRIS g3
T-junction HT dI9eT direction T joints ﬁ?’l’l??:[ U9 SUHT extra care STTIYIH g



2. Bonding of Stones (T fHetre afe):

e Stones ?fl'l'sc @WT overlap TITI'sc interlocking T@Q@I

Each stone &1 face, bed T tail @&l contact AT 3TI?>‘:I}E§ |

T-junction HT center wall I stones TS side walls T proper bond TI'F(‘:E@I

Random rubble HT irregular stone U 9T corner bonding a'%l?ﬁ@ SIEEID) g3
Ashlar masonry HT regularly cut stones TS alternate layers HT proper bonding T

3. Use of Vertical Reinforcement (B'I@EE@?T):
e T-junction HT structure HT 3T torsional stress T2 lateral pressure T RCC bars FIRT
|
e 12mmaT 16mm I high strength bar TR
e Vertical rods masonry &l =T grout |
+ Reinforcement spacing HHTITAT 900-1200 mm g3

4. Use of Dowel Bars and Stirrups (STIg- TH~JAT T ISTF):

e Dowel bars géara intersect @ wall sl mechanical connection SFTST JHIT TS|

o Center wall Tside wall T masonry sieHT RCC connection & dowels cast TS|
e Stirrups (Rings) 1 JIT vertical reinforcement @1 hold T 7=

o fomwmh junction area HT confinement &34 T TS|

o A reinforcement f movement TS|

5. Use of Corner Stitches (-THT f@lﬁ'l’s’):

T-shape |T dHaT wall EAREE @ U corner stitches @Fﬁjunction TECTS HSTed & 1S3
Alternate course HT interlocking stones TR

Particularly rubble masonry HT T &R ATETIAF TS IETE] @‘TI%K irregular 4|

Stitching %I 3 cracks, separation T structural failure ﬁagn

6. Strength of Mortar (ﬁl?ﬁ'@ E)E
« Mortar &I compressive strength masonry el integrity HT 378 RIEE]

e Cement:Sand ratio:
o 1:4 (High strength)
o 1:5dT 1:6 (Normal rubble wall)
e Good strength mortar o water resistance, bonding Tload distribution ¥ TS|
e Proper curing & mortar strength TS TS (7-14 &7 minimum curing required)|

7. Procedure for Stone Laying Down (@ﬂrr@srm):
1. Site Layout: T-shaped junction I position marking T plan TN base AIR T



R I O o

Foundation Preparation: Compact base T T8, reinforced footing ATa¥IH T TR
Mortar Mixing: Cement-sand mortar (ratio 3TJHT) TG mixing TS|

Corner Stone Laying: Quoin stones TS 318 T TRI-, especially junction HTl

Face and Filler Stones: STt a7 symmetry TRES face stones, ST filler stones TRE-S|
Bonding and Alignment: T-shape junction HT overlapping T interlocking rfam|

Vertical Reinforcement Installation: RCC bar embed T grout T3

Leveling and Checking: g1 layer gf&s mason line T level pipe/spirit level EIEASIE]

Joint Filling: et gaps HI mortar press TR 9|

10. Curlng Structure @S shitqaT 7 feamT art ST T curing TS|
T-shape masonry AT T HT SIS U stress distribution complex §-| TIE TEHET proper
bonding, reinforcement, ¥ corner stitching Jfar 8| Ashlar HT precision I finishing & A 9
rubble AT bonding T stability AT & fequs|

Cross-Shape Rubble / Ashlar Masonry
1. Joints and Thickness (STSEE T AIITE):

Masonry joints o structure T strength, stability T durability IERIIURIE]
Rubble Masonry:

o Horizontal joints: 10 — 20 mm

o Vertical joints: 10 — 15 mm

o Irregular joints YU THIET mortar ﬁﬁfﬁél
Ashlar Masonry:

o Horizontal joints: 3 — 6 mm

o Vertical joints: 3 — 5 mm

o Symmetric, smooth joints g, tightly packed mortar ATIRIH g
Cross-junction AT =R fG¥ITEE joints meet Eﬁ YU alignment T filling T fowiy &1 ﬁ':l}l@l

2. Bonding of Stones (G\;lllgEaﬁl @lél‘fﬂls):

Stones TTg overlapping Tinterlocking T bond T3

Quoin stones Fﬂ‘§ 39 T 31T TRI==3|

Each layer T alternate bonding TR dTfeh cracks T3 3ﬁ'€[ |

Cross-junction TT @ 4 fe91 fiee YU corner bonding, face bonding ¥ interior filler bonding

T TETIS)|
9 p
Ashlar HT precision bonding g, rubble HT irregular stones NIE proper fit T3



3. Use of Vertical Reinforcement (B'I@‘ﬁ @W}:

e Cross shape T SRS R stress AT T, I8 vertical reinforcement ST g9l
e 12mm 3T 16mm diameter 3T steel bars masonry T {13 TRas)

« Reinforcement 900mm 3@ 1200mm spacing 7 TRa=3|

 Bar embed Tiwufs grout (cement slurry) S fill T

4. Use of Dowel Bars and Stirrups (STI€ TH~TT {S&¥):

o Dowel bars:
o Junction T intersect T walls sl RCC connection & ST g9l
o Horizontal direction HT cut grooves HT TR grout S fill T
e Stirrups:
o Vertical bars sl IRfaX NRIER
o Structure FI'I‘;% confinement f&= T reinforcement kT position maintain HE]
o fomrwr earthquake-prone zone HT stirrups o wall integrity TS|

5. Use of Horizontal Bands (@ far sfa s=mm):

Cross junction HT structure Eal rigidity SI@I3 horizontal bands TR
« RCC horizontal band & 9 fewmmae Gﬁ?oﬁ EERIE]
o HEIAA
o Plinth level
o Lintel level
o Roof level AT T g9l
Band reinforcement HT longitudinal bars (8—10mm) T stirrups (6mm) T TS|

6. Strength of Mortar (‘ﬂﬁ'{aﬁ oct):
e Mortar & masonry Eal binding capacity IERIIURIE]

e Rubble masonry: Cement-sand ratio = 1:549T 1:6

e Ashlar masonry: Cement-sand ratio = 1:4 9T 1:3

« Mortar &l compressive strength <ITHT 7.5 MPa 2Ra 10 MPa TF 7 §f|}{?§l
e Proper mixing T curing TRET strength ¥ZB|

7. Procedure for Stone Laying Down (@'ITTI’@SI‘\%FEIT):

1. Layout and Marking:
o Site HT cross shape Eal marking T3]
o =R T alignment SIS ey

2. Foundation Preparation:
o Compacted base I U



o ARRCC footing 3ATITh & Y reinforcement TRA=3|
3. Mortar Mixing:
o Cement-sand mixing correct ratio AT 7=, uniform consistency TRG-S|
4. Corner Stone Laying:
o Quoin stones o 9r fesment base #T foen ulaes)
5. Bonding and Layering:
o Face T filler stones shitreh &qT TRI-|
o Vertical Thorizontal joints g% THET mortar & fill TS|
6. Reinforcement Fixing:
o Cross junction %I center T vertical bar TR
o Necessary TJITHT dowel bars T stirrups U&=
7. Horizontal Bands Construction:
o Required level AT RCC band cast TS|
o Formwork T&X concrete M|
8. Curing:
o @;“'ITTI’@'CI%minimum7 feam gt gTfera|
o RCC band &I AT 14 feFae T curing s
Cross-shape masonry HT IS faeT sy Ut ge=aT 3= Tateh! bonding, alignment,
reinforcement ¥ finishing 3TIRIH 3| WA seismic resistant construction AT AT frfer h3lgehl 9T

HHATEIIS|




Brick Masonry (égﬁmﬁﬁufun
1. Definition (TTHT):
Brick Masonry {~Tcd §g|s{mq1|§ cement-sand mortar ST T Q%WT SIEIESCIED q@ie ST EEHT

Hll

It is one of the most common construction methods in civil engineering, known for strength,

durability, and simplicity.

2. Types of Brick Bond (‘§§TTI’@ ANRE®):

Brick bond 9Tt E‘%’I’%’WTQ‘ FHE T T pattern ?f, S structure 1 strength Tlook frerfor )
A. Stretcher Bond

. T $TEE AETRdh (lengthwise) A SRem i Tl

o Thin walls (4.5 inch) AT SR g1

e Weak in thickness direction, but easy and economical.
B. Header Bond

o T 3EEE TAS3a% (widthwise) A 2Rgw TR Uitawas|

« Wall F thickness IGTSH T TS (generally 9-inch walls)|

o Stronger than stretcher bond in cross direction.
C. English Bond

e U course HT stretcher T 3Teh! AT header TS|
e One of the strongest and most commonly used bondsl|

o Provides good strength in both directions.
D. Flemish Bond

e I course HT alternating header Y stretcher Tfg=s|
« Decorative look & T medium-strength bond Hl
o Labor-intensive d¥ symmetry o g

3. Brick Bonding Rules (3&T T fome®):
e I 3T vertical joints stagger TI'F{':[C@ (overlap §§CI?§)I
e Minimum overlap 1/4th brick length @qﬁél
e Mortar joints properly filled Tuniform thickness HT WI
o Header Ustretcher course alignment foremax Tl'@\lfl@gl
« Wall I thickness SIRGIN 3fad bond ﬂﬂf@l

4. Brick Bonding Requirements (38T TREaT =i IMe®):

o High-quality bricks (uniform size, no cracks)
¢ Well-mixed and workable mortar

o Properly laid foundation with level surface



e Use of mason line and plumb bob for straight alignment
o Water-soaked bricks before laying (to avoid moisture absorption from mortar)
o Consistent joint thickness (usually 10 mm)

5. Joints (Eﬁ?aﬁla):
e Joints ﬂﬁaﬁg‘és'graﬁaaﬁ gap _Eﬁflff mortarﬁ‘qf(@g@l
o Types:
o Butt Joint (side-to-side)
o Bed Joint (bottom-to-top)
e Standard thickness:
o Horizontal joints: 10 mm
o Vertical joints: 10 mm

e All joints must be completely filled with mortar to avoid water penetration and cracking.

6. Application (EPﬁ’T ?33?«_\):

e Load-bearing walls

e Partition walls

e Boundary walls

e Brick columns and piers

e Arches and decorative structures

e Pavement edging, manholes, septic tanks

Brick masonry is favored in both rural and urban areas due to its cost-effectiveness, fire resistance,
easy availability of materials, and adaptability to different designs and loads. The bond type

selection depends on wall thickness, appearance, and structural needs.

Brick Bats
Definition:

Brick bats Seh! HI<ITshT T ST ShTfeTehRT §§17=FFOE§B &8 g1, I construction fill material aT low-cost
bedding base T TIHT T TS|

Importance / Uses:

« Sub-base AT PCC dT floor level fill T
e Brick soling el ESEY TN TS



e Septic tank, soak pit, dT drainage HT filter media T BT
e Economical Trecycled material T TIHT SUINT

Footing

Definition:

Footing =Tl wall 3T column 3T load TS ST distribute T structural base &1l I H’JI{;J?
structure Fl'l_g e e foms)

Importance:

« Load uniform 99T SH-AET transfer T

o Building T settlement VFS

o Soil bearing capacity SJHN footing design T

o Earthquake-resistant construction HT strong footing framt T

Seismic Bands (eF{TT TIEE)

Importance:

o Earthquake %I GHY structure Fﬂ% ThdTY 9T crack FR IS EEE]
« Weak joints 9T junction B&HT flexibility f&ws

o Load T stress &1 distribution uniform TeEs

e Masonry structure TE ductile S

Function:

« Structure TS lateral force SITE grfaﬁ T

e Load transfer HT continuity e

« Wall Tslab, roof ST openings sl connection EINEIECEIEE]
o Collapse EARCIARCEARE]

Types of Seismic Bands:
1. Foundation Band.:

« Foundation 3T HTIIe! WTTHT EEIERS)
e Masonry ¥ foundation ! s THT anchor SIS
 Load distribution §8T TS

2. Plinth Band.:

« Plinth level AT horizontal RCC band U&=
e Superstructure % base fix T T soil settlement U HET TS
3. Sill Band.:

«  Window sill level #T Tftg=s
«  Window openings STEUTH I masonry g crack BAEE SIMSS



4. Lintel Band.:

« Window T door &l IIT@I, lintel level AT TRG-®
e Openings °hT T weakened area s e[ TS
5. Roof Band:
o Roof slab aT truss 3l SATUHT TG-S
«  Wall T roof structure s=eht binding TS
6. Gable Band:
o Gable wall (sloped triangular wall on top) %I base UT TRI-S
e Roof slab ATfI triangular wall NIH] earthquake HT collapse g afe
Seismic bands @& RCC (Reinforced Cement Concrete) HT ST, ITA: 75mm-—150mm thick T
reinforcement bars |4

Brick Masonry Footing

Definition of Terms:

1. Half Bat:

$STCTS STFITSAh SIS ShIeT STSUERT SATEIT 9T (V4 brick)!

Size: Approx. 100 mm x 100 mm X 75 mm
Purpose: Bond maintain THT joints stagger TH|
2. 3/4 Bat (Three-Quarter Bat):

SETRT ¥4 W SRS TRITEHT Tl

Size: Approx. 150 mm x 100 mm % 75 mm
Use: Alternate joints fill T symmetry U&A|

3. Beveled Closer:

ZETCATS SHIVTHT 1T SHTSUT closer, [T T diagonal edge Afedl
Use: Wall Eﬁw neat finish |
4. King Closer:

$ETATS corner 9 diagonally %< T triangular end IS (half-width at one end)|
Use: Corner HT vertical joint alignment IEBEEIEE]
5. Queen Closer:

2 [

SIS AFSITSA STEETE Sh1dl SIS (lengthwise)l

Use: Header course adjacent |T use 7RI bond continuity T&|
6. Mitered Closer:

SETCATS ITHT 45° HT HTIIUH closer &l
Use: Corner bonding s, @ERT Flemish bond ATl



7. Bull Nose:

$EThI T AT S‘sc ST round edge FATE finishing unit|
Use: Boundary walls, stair edges, exposed corners I aesthetic T safety T AT

Use of Bats and Closers:
o Wall bonding maintain ™
« Joints & alignment correct ™
o Symmetry {structural strength @3
e Corner T junction HT proper fit { finish e
e Decorative 9T smooth edges F\lﬁl‘f\%ﬁ ™ (bull nose)

Methods of Preparing:
Half Bat:
. '§§'IFJI'I'$c =T mark T chisel T hammer & straight e
3/4 Bat:
o % WM marking TR careful cutting TS|
Beveled Closer:
o T HIMI diagonally & T blunt chisel TR TS|
King Closer:
e SETI TS corner STE diagonal ATETHT & T triangular shape SIS
Queen Closer:
. gé"lﬁ'lg full length AT ElEEL EFlﬁr_@, vertical straight cut ﬁs@l
Mitered Closer:
e 45°angledl FHIfe~ aTih adjacent brick g perfect fit Eﬁ'{{l
Bull Nose:
. -@ﬁ@m grinding 9T shaping TR round curve TTES (by machine or manually)|

Procedure for Brick Laying Down (Footing T 3T T ElﬁbTIT):

1. Excavation and Base Preparation:
Ground AT trench @ T compacted base TR TS|
2. Mortar Preparation:
Cement-sand mortar (1:5 or 1:6 ratio) mixing T8, uniform consistency HT|
3. Brick Soaking:
Brick TS sl @A THTHT STTX saturation TR dTfsh mortar I UTHt AR TU13E]
4. Layout and Mason Line:
Wall alignment e string line T chalk marking T



5. Brick Laying:
o First course HT full bricks + closers/bats ﬁ:I?ITQ'{ bond dTg-3|
o Mortar bed T brick TRa=S, proper thickness (10 mm)|
o Hammer lightly T level fHetg=s|
6. Bonding and Joints:
o Alternate vertical joints stagger T (minimum Y4 brick overlap)
o Joint thickness uniform ‘\Tf\@r_af, mortar I a3
7. Use of Bats and Closers:
o Corners, ends ¥ junction HT closers TN TS|
o Symmetry TRET 3Id TR bat TN TS|

8. Vertical and Horizontal Leveling:
o 9% course AT spirit level 9T plumb bob T TR fore T omae URaes|
9. Curing:
o 24 HUT ufes I BTe e T
o i 7 T Frafia curing T3
Brick masonry footing HT TH bond, alignment ¥ water-resistant mortar o structure I durability T
strength {lﬁl‘f\% eS| Closer T bats 3l Tal TINTA wall TS aesthetically pleasing U structurally sound
ERISE)

L-Shaped Brick/Block Masonry Construction
1. Importance and Use of Level Pipes, Spirit Levels, Plumb Bob, and Mason Thread
Level Pipe (9139 @W)

o TS AN WS 1 level FHQTST ST i)

o Especially L-shaped structure HT, §§ RICIGED] top-level s [ENIREESROIURIE]
Spirit Level:

« Bricks T horizontal T vertical alignment St T g2 Tl

o Wall €It THHAA SHISH S|
Plumb Bob:

o Wall &1 verticality (31! f&em) Sti=r T YT g

e Corner AT U& alignment Siret ‘:Igr—chﬁl
Mason Thread ( W) :

o Straight laying ﬁ'ﬁf\ﬁiﬁ |

e T& course ST 3eht course AT symmetry maintain T |



2. Method of Discontinuing the Joints in Stretcher Bond (Straight Wall):

« T course T vertical joints stagger TF\EC{?’?I
o Joints TS THIAR TS SIS overlap TIEICI@ (minimum %4 brick length)l
e Example: T course HT full bricks, AR Tk half bat WTI'@T joint 3T I 3

3. Use of Horizontal Bands:

e Plinth, lintel, roof level AT RCC bands Tlﬁél@_{l
o Earthquake resistance Tload transfer |T help TS|

e L-shaped masonry HT Sg TEie S gﬁl YT cracking T T

4. Use of 3:4:5 Method to Get L-Shape:

e Geometry T basic Pythagorean theorem RN TR | SHI0T (90°) 9T I3

e One wall AT 3 feet measure Tl—gf%ﬁ?[, 315! wall T 4 feet measure ﬂf\:%ﬁ?[? then STl 33T 5 feet
T SN o Hal L-angle Hl

o Large scale HT 3m:4m:5m 9T 61t:8ft: 101t I scale U use TH Tfh-|

5. Method of Discontinuing the Joints in Corner Joint in Stretcher Bond:

o Corner HT vertical joints continuous 1 e alternate bonding pattern 3UATE|
e U wall I brick heading TRg= 9 TRt 1 stretcher TRE= (overlapping)!
«  Corner T king closer aT % bat T joint RIRIEET

6. Use of Corner Band:

o Corner #T RCC corner band & STHl 8 TEeTehl junction T SEEs|
» Especially seismic zone HT corner cracking I 3TcITI¥Ih|
« AT band continuous horizontal band HT fHeR ™ =)

7. Procedure for Brick/Block Laying (L-Shaped):

1. Foundation preparation:
o Excavation, compaction, { layout marking|
o L-shape T8N corner fix T (using 3:4:5 rule)l
2. Mortar preparation:
o Cement:sand (1:5 or 1:6) good consistency AT mix =]
3. Brick soaking:
o Bricks FJI'I'sc qrET ﬁﬁﬂ%@ soak TITf, qTfeh mortar AT 9T :l?\la'{:ﬁ'l:[l
4. First course laying:
o Corner Sl ¥ TR full bricks TR, symmetry Ty
o King closer, queen closer 9T % bat TR T joint discontinue T3]



. Leveling and alignment:

o Mason thread, spirit level T plumb bob T T A side WA
o Layer-by-layer check T3]

. Bonding:

o Alternate courses HT joints stagger TS|

o Corner HT proper overlapping T

. Horizontal band installation:

o Plinth 9T lintel level AT RCC band TR
. Curing:

o T 7 foa Fafia ot erfees)
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