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METHOD OF BUILDING ESTIMATE

133

Example 4(a), — Estimate the quantities of the following items of a two roomed buildir.:
from the given plan and section (Fig. 2-6) : —

(1) Earthwork in excavation in foundation, (2) Lime concrete in foundation, (3} ist <las:
brickwork incement mortar | : 61in foundation and plinth, (4) 2.5cme.c damp proof course, or
(5) 1st class brickwork in lime mortar in superstructuré

TWO ROOMED BUILDING

Room 6m » 6m

g 75cm L.C. Terrace Over 13cm R.C.C.

€
&
I
cm

All walls are of same section '
Lintels over Doors’ WINnoows ano
Shelves are 15 cm thick A A

D.PC.
25cmec.Over75emLC,

¢+ 60cm

CROSS SECTION OF WALL ON AA

raethod of estimating the walls only.

~1.50m

Shelves 51.00m <« 1.50m

l‘il',. AN D

Soi2 \) Lofaubu-skostwau Nlethod -

Lorawau de hrgl'k : _Qé 4403 +6
ghotl wall U bgiln

—

2

p

L s Do D-120m ~ 210 m
...t 204cm Windoves W1 09
0 ek 1 T 10
€0 cm —‘:.I—-_."gccx"
70cm, 30 C—"_"'.—‘.’Ocm
[* e s ——30cm
T REERLERT)
W—1 10 m—s{ Lime conc

Note & - Nobeam has been showe in the plan as the obgect of s @xampie is ey i |

0.3 _ 0.bm

—_—

2
£.3m
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Example 9. — From the attached plan and the detail of wall section (Fig 3-13) estimane the

quantitics of —
(1) Earthwork in foundations.

(2) Concrete in foundations

(3) Brickwork 1n foundation and plinth in | .6 cement mortar.
(4) 2 cm Damp prool course at pliath level

($) Brckwork in superstructure in kme mortar

(6) 2.5cmcc over 7S cm LC floor.

RCC Beamom x2S om

e - 2B - .-,

0o
SECTIONONAA

PLAN D12om « 220 om
W10 om = 15 oM
S100om « 10 com

Fig 3-13

Centre to centre length of inclined wall

(195 + 15y « (1125« ISF

=2 1F + (1.275F
«/6 04 = 2 46 m (approximately)
480+ (2415 (2~ 246)" 2246=2027"m

calculated by ingosomctrxal
found above o suflicent for

Total centre line leagth of walls =

2lf beragosal portron may 3
30 But the jength as bas been
Visit : www.Civildatas.com

The centre length of front k
method as per Frample No 8 in page l

practcal purpose
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TewL AT pArdic]y,

ESTIMATE OF A HEXAGONAL ROOM

Hexagonal Room

8cm L.C. Terrace

e L s hatnn L P

£43cmRA.C.C.

10cm — BE

3.50 m

25cmC.C.
over 7.5 cm L.C. Floor

) . P’an | o o v o
SCHEDULES :- R —{ 90cm e
D-120 cm x 210 cm(1.20 m x 2.10m)

W-110 cm x 150 cm(1.10m x 1.50m) CROSS SECTION OF WALL THROUGH DOOR
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roblem — Estimating the q

ESTIMATING OF STEPS

uantities of Earthwork, Concrete, Brickwork a

i i nd Finishi
K ofdiffcrcnt types of steps from given drawings. Shing
work : £
K Steps are usually construgtcd when the constructxop qf the building Has progressed sufficiently
e earthwork in foundation for step needs excavation afresh. The earthwork in excavation for
f,z.p js usually neglected. :
. Estimate of simple step given in Fig. 2-16.
r Plinth Level ‘;30cm AR
| T4 F— %_ 15cm Rise
ol % Lol R oL
g o “60cm 60cm| EZ '.“'_“?':‘10(:111
‘ELEVATION =95 cm 5 om
55237  SECTION ON AB.
P> /
Q\A_
T Verandah
31 | .
- 2|90cm -
30.em 1] |
k— 1.80m —
YTreads—30 cm
bo Risers — 15 cm DETAILED VIEW
PLAN ‘ : 2
Fig. 2-16

Surface i AR
rel?d\':ring.ce n.8cps 20 . plast

ered with 1:3 cg:rﬁenf sand mortar finished neat cement

~
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Standard Inside Measurement 3-1/L"
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I. Estimate of three sides step given in Fig. 2-17. ' o e

¢ Plinth Level 4 27-5cm Tread
—_— o ’ +_-18 cmRise
1380m .1;‘1 —— T __ 90cm{
G 7 ') F: ‘==¢rl L sl b oot 15Cﬂ1

T ———300m "
ELEVATION

P> SECTION ON AB.
JW 4
Verandah‘

.+ 5 mm Dia. Bar
- 27.5¢cm

1.00m g 8 .
“1’ . °"' " Details of Nosing .Nosing.
Tréads;- 27.5 cm including 2.5 cm Nosing

b Risers 18 cm

PLAN Fig. 2-17

Surface of steps is proi/ided with 2.5 cmc.c. | : 14 : 3 finished with neat cement.
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Wolfe Flooring, Inc. © 2014 WolfeFlooring com

Substrate of Bottom Step

Scanned with CamScanner



BULLNOSE CAPPING

OFFSHORE NOSING

STAIR CAPPING STAIR NOSING

Scanned with CamScanner



Scanned with CamScanner



e

p. N

("

Ervem

TISU“\

—

r—

) %f—'hé?mo«.tz. ol cotnin SHRps ﬂgwen o qjcguj‘tf.
ok Savel

53(1‘!'\—({ & A‘A

2-Sam




v
i e
B paliadas e | ol B | B il | Extlog,
"’ () (0 [Coar] Cool) ity
L | Boadfreskin 2!
| -oq
s
9 '@'ﬁ)‘d- 2-3 |0 0-2 0-Sk L :2.5'}04')&;\}
' Stdeyy 3 |1°0 |o-2 63 Y B‘:O-‘HM:JM
L =2
el | ¥ 28 m3 5oy,
i |afisdtet ..
2| Goaexeke 0 %m&%ﬂ
DTO'(\‘F 2,',)_ ‘0 0‘{5 O~ L(DS hy\yﬂ
SR =3 | (<D [p-1¢ 0-28%5 GSC‘“QUﬁ
i - — Sxtaxally
T(E) 066 m>
3| Bk wolk: -
y
4 Sf*ef’t—z(m\lf 1-s. [o-q |02 | 0-US
o ‘
SEU I-€ |0-9 |02 | 6-21¢ 1 = 2-5-69
1 Siep: drvopde 3-2 o4 |p-ls | 0-L98 L =251
Ald -6 |6 % Jo-ts!| oty L =272-00w
; vy . (2-2-0%)
BT&M@S;F(‘\{D‘\L L q ) 6-3 o-15s 6- 0% ¢ L:: 2-5-0-4
= Lady =% 0 0v3 ’|0<ls O ~0F 2 L=1-9-03
S A A6 (3
H) plosventry - Pof| 1106
| S+ Sdepe-
e
| Tresd ~QYock 1E | o3| — |Ohkg | LEvETY
Tread - Side A.q | Z0-B%EL 0SB L= 274 -03
Rmen —{ xont s.g| — |ols| p3F 5 T
R &5dn —Sickle. 9L = 0-15 0'3..’3
>N syep:.
Teead ol 2.1 fets |- | dey-
e L= 5-v3
feod - |-q | ©°3 —3 O=S % [~2-5-¢3
Ruyen ool 2| o~ 0S| 023 BL__T;-D}
Royen — Sde PR S Bl I B S !




ST NV -

Txead - Qxoed
Tread - Sidg
Rven — Qo
RNo - Cldw
0 Kinki-
Rt
Ry - sidg

Orls
0 LS

o-LS

%S9
o Y8 L_:),.zr.ov}

0-18s |-TV 13
028F L= 2-S-qa

R 7] L2)-4-03
D-1Y

6 1SmT




UNIT-3(ppRT- (1))

———— | m—

i EARTH WORK
g o
'1// & 3 _Lt\Lroclud?m\b%-

 Gaody e @A Bty Plied Lk Youdh,
o band, TQ‘}{W) golh daw , building 2tc. Trvolves * 5

SR Ty Gundh work  tray ke 2 Qoa”n @xcami.uo .
Sath ‘{»Uxf‘j o some Reac bosy wll 9 oncce( ALy Jo LJM
o dDM'“’_J S‘»qpq and  Level Baux\(auu"j e \fo,l.kkmi 01 @DJ'}KW(/(

e Compu.h_w\ —P‘(Om 9@\9’# L'(Q_Q.M and deph Oq ngq‘fw{’(aq
N dw”‘) b kneo U @ Ebankmenk -

An 8\@ U @q_ g_.,yﬁi oﬁofkp m\rolvu CC“QQMWI <é()
S ACUET) volum & &mﬁ LD
SRIIR ) “liehd - land: Jlm”&;
4. Vo.Q.umL o(\‘ @aTb#\ 000<K°%'

T+ t,) CQ.QMJ Lj mul)qpl«rr") Ohe s -Sechnmq oy
o Sungh. U dessied by O ekt vioat 2w

om9 U\ M5
n 2). LQA_A omé, L°d¥°~
| N =
> Leaela— Lead % ﬂq LWQWLJ o\m(aﬂce Oven mwa,(}i\myﬁ

fJ((Q QQ-/ )ﬁ

9, chweje;f T& o Moanuned 4¥om dk “Ce
@ 0(1'590“

L l oq EICD..VO—*KUQ }_Lasmoa Png 4o “NL CQ'J
boak | bund [heap..

C{a‘(\a[,,mé \ldﬂ‘@a_ Twifid QZQJ lom “ond 1ﬂ°‘f 8“07 i

‘{_(Oﬁql ‘OM of ()03'\1 mﬂl 0*’ ON SxtNe JLMJ L GH bcf((}dd
achodule 6\ ety @m‘tém ety Ao dMedt QQQ‘;A

.A

Scanned with CamScanner

[



100

Le geen (ow 2ozl fond ond oo acklittonad oo
T Nenbleod dirlonice Oven Lolich e solh

d. JTe. 9 I IT from @nkee A gxcmahm o
ey@ |

A\ Spo”J Lcm)( of F\mp

s 9 20 and qoc cdiﬁ»zifazf

/{ ,L4 &o:uﬂ\ K COJUU?GA oven a ()LUY‘:AYI(C & 2¢m J}’{QQ,QQA
¢

T dy o Ko
s 1909 D

P

s

dw CeNe
WMA Nodutrs- Ttmal

: bo  fedd |
%ﬁ gmggrhﬁflf A
é?—ﬂgﬂfﬁ otk aomied{io & W oﬂrsgmme;]ﬁq?qﬁ
? Reen (0¥ el . ,QﬂJ d-2m and «hf "
f;a aml‘ .Qﬁl{ coe rowe 30 to QO(MQ.O ag(«mu

| i
| F"'rﬂ}y,@

Scanned with Cam»S‘ééhner



Area & <l - Pronge ot x g

po bibrand o abdand

e

2al

Y >~

Teopeiimenan, B = 2(b m)a -, (brnd)4

S?mg@mﬂj CU'LOA&- C/S‘ cﬂ YQQ;’QY\XEQ A LCL
Nb\’u\;u:.& ']"(C\pelolclal S‘r\q{)@ e (ro{ @a;gfﬁ UCD(K -Tn n Giy

Ohen,
Very hodd 30U 1y m we . Can, Cud | /73 sem‘um f@qed[?

Voklead 9 Poxtlle o stda dmm & s+:ee,€z SO0 Uatd )
‘ -Aﬂo,h.am QLa.pe ; | | ’ by
— Cc&tnga&?onls &- ‘(&D.umeh 2 — i

" ‘(e(

The oot Coa Le Caﬂg‘lahs\ .{Jj CN\7 o 00\‘ T r‘ﬂafﬁo
jDNQ\‘\LQ,o.DUJ ol e

a. —@m«\ s -,’*2,;0“&\ <ok L_\,d 32). ‘e-\’om Co(%f\g

/

ol oq lﬂ\iee (V‘Q,%\DJA, (ﬂ«a q:\"(S& Fdo I U\N(_é Q,s( (o\GCo«ﬂoﬂﬂﬁﬂJ\
Voluee & gg_nﬂ;, otk  ond S fheed mafhiod 33 e foc Cﬂﬂ(u.u?g
[ﬂ‘-‘L @?Qci‘j Qq~ BURRVOIYA - . 3

% Co&mﬂo.hoa o@ \Sogmw& 6} Sga-ﬂq w(k dmm i

- i ((omJ

_n:c_ VO.LM»N" th Szﬁ'tft\ oY K Beoaved ™ Cai(:w», o{ qu‘ﬂ 9
L)f Ay 0\ oq~\ O q&‘Qow?yj [Njﬁeclb .
- Mogn Secdlral s MOJ

g CAI :
—r ML& Sec_rf‘oml oea W‘LM’IOJ. (og WG‘ O(OLLM-@l {Y\ﬂjﬁ )

- {fa‘;ojoccloﬂ B’uﬁfb ‘ |
- Prumo? sule - : : |

.= Maan Secf?orooq prea mofhod 3 -

To A M,JﬁoJ ONUW‘%‘ O:Mﬂ« 4 ﬂ\ﬂ ALOD Enc‘ Secflom o Cwﬁ
o Uy Mo ((,m,m(Jj wied by e clfpow'cmv\ﬁ/) fic el

i B

Scanned with CamScanner



=
\!oLmo & 2ol wock = rean secdoral dotes

A, « (bandydi
A,y - (be\aU A2 I
Al+AL
PN Secd?oml ogua = -—'—;—-
ec-f?uo& - §

Pk ble) S

A

i'a(l Jo Gk Booc Y Qound Ly m"‘uiﬁf@
dinkane bre M Secflom - TLJ./; _ 0
' Jewd et do cectlory oL dabren

> M —

_Tf\ Jl\;’) “\Qj‘koq‘ VU.LLHY‘L

ot

o gocdlon oI )

b M gt iy
") ot e

H
il & gondh wodk = Agea ‘
Qr NTQL seedion ;(L-Jrﬂc\m)&m

Mea ©

7 .
W23 e e chiakarike b da sectin

o*-Q g J = d‘“ ——‘ & l i d ¢ I J i
Q‘(\C | . . | '.
b\ M éELLlL 12— ;

ecd e |
hany (Niﬁoclémw 814ewvtoon g Maxn Secie . |
Phnd - o LD 4’?0(\5 +a!<4¢\ O-Q E' o Lot '.I.,‘v.e “L‘Ls:’:
Q Lo o Seue & <ec
cxpp,llmLLL

|
Iq AI)A1)A73""—

dle gm,.p& ndoried hi

Totd \loium b e

_A,\ajw,ﬂiﬂ /s ocoes

a}‘m"\j fhe Lsand L "

A Sectlond | (o > ¢

z '
4> (Sum o} Qg eTUM )

(ox) V= L{ CP\WN\J + [A> rl}.F\s Fhupt 5 ovw ‘Z\h-ljj

P

(:ﬂ) _AT‘. L{%‘: ﬂ[-«l'\)_»*’fﬁgrfﬂ,_i.{—_‘_’ﬂn,)'!—._n‘j_.)
> "P‘n»’sf*\o?olaﬂ Rwﬂe?nr (i | )
| ' o uad O
Te 3 oJho keon o Smpsoa’s yule. TRy padhist Lafg .
G @ ¢ °
flaslage oF e sofid 4o koo porallef 5 2 i e

; pmo e
@‘(%r\v\o?&k Vﬂ.lllﬂ\{ EﬂCQDSQd bio N Jo0 secd o éj Px pmo

Scanned with CamScanner




Pt s, By 9Ren by «\:\'{é
)
) R IRELS LY
Sl py = aea & W o 2ad
/.-/: Q)_ :‘-(ﬁlaa\ é\ C[S OJ nl’ Uﬂ‘\"\ 8"\&
N .
. An\= cTlaa o‘\ C/e al n\?olﬂL
WM Lo dha secf!?om
Nahwﬂrf\“%) e 031@« o¢ ¢ ol /Lo lwolou* ‘”‘J “0 ‘ a(
- N V i 4 %i
- |
e =0 Gt Sesion Gq‘ Secﬁcm oo 3wen _er Qom&a qu I5
. 0 &y
by el Frane e odd Tumber CS\' Cls N g "“(IAQA
.EMJ drarn [t Casal T e
Y= L ) ' -
, 73 E(q?<s+m+m 2 )+ L x suen o+ Svea ooy {y,
o | Sum o odd Moy ) ) |
O N
;_ ‘- = @AI* An) +4 (A4 PrdAgs =~ 1+ Aa-1)+ 2(Asths
g T ek ==t hn-u}
'A Som ol
__Jl‘_e_ Teany i G:uvﬂrwo(k c&&f’ £
BoRRow . '
b ° PiB" 4( fha 4@*:«01?00 & Zsnlankmend ,oikes mdo

{ oY . Sauh dan ﬂco-% avand?tie, & Sojdﬁ/gmvc}/gancl b ovrowed
from o ollflount place cuany from dhe ollgmenk P4 gm\ml
i d) called  Lorow pik (of) & Pv( 4*(0«1 "OIM(,A (ovrection, o
~ o igouh/gvard/sand Yblen ot tx a QU ol anolke Jocel
7.) Spod Baﬂko' An Esdlen lp\md é?oxmu -l’j cja{aog\k’oq & M

AMPOS@J- cd‘{ 4?\’0«1 an gIchﬂ&(o(; QJ) ‘ C_CLQLLA QPD-L La{\ ];( (ln

CO\Nh O‘Jj'}”\é ? ‘{Mi 6@("\@&?% ?ﬂ M T‘Oa\o‘:g gﬂ—o ﬁQaJJ €
| QIC«V,L_ SO HhE anc\ oow  {o LQ ?U_’,\[,osu‘ CM auﬂagé{)fof”
Jo 31@ fctﬂ’jhmul  d S

by om

. r

———— AN o ity

e —————L % _ 5
Scanned with CamScanner



|
‘7 r)eaJ Maw %o | ko dha Volume ({} ?mJ/l\ JaKen Giom dos
b o C%:V\A‘U( oA pank (abood Homm dfu ) o 2l St oven

)“\O\J ?"(ﬂ\)(hﬂ(ﬂ() 0’ Q_QLC Olﬂnri MY «

M Pow)d wd '(01 Check maM.mwM/

folcky favel.

% o Chack masnoemind D over S daad maar goert
QA '

When Mo fj'munA :/)

o xemoved - :
> TRano\o&a— Whay bowow phy o einlid I undudolid e

ugom & ess oq 700 EO Hoqmm Wide e

Qm\? %e(:clw) § Yectarg | Ercaialion w04 o I

(o4 Over acvss ko PSS ol

—dos:
r Thent oo Yemo

s« clludebin J qoﬁw

ved e Cleck g ek %4 oven.
(ﬁ %Jbﬁ,'(_aoq( lﬂj U—Mr\j”_ﬁok JQE/(AJ—-
olf\ljcl@_'(( P o T\\.LMJ)CJ'I Dq"

1 ama'] 0({‘&(‘,
A cmwb&?oo& E’amx'A WOk 9/_«2_;4\11@ gw 0 JCagals 2 2

"Pewwom 4‘0«\ Conpcoum N\D»P%a"
ol Gm CGKQCML(\") | F
> Conlowd N\q’g c:TUL uncd 2 b Cae&cu&j o |
fou}pfwwﬂ ) w | ? 3 Ta@elmcLaf vule
| ) Qaum - Up +o Jha eouwued ﬂ.avoﬂ by UNS
1 31"0 \(@EJ\UO\
o ()Mmoc&;a\ﬁ Nde

= Contowr ooea Can Sae C
“Yonl ¢ p)amwenlcen /Lj sw\e o on MLaw)

fro gandh otk ceguied

dpdabel by e pdaviwelon fEdeck
( Dywdtns o Hwosmes )

pro Loy~
A OS,

—

)
= Ype e T und Tn ca(’acw};i Rerenvoiv

——
—_—

'—' -_— -

) Shicer An D?en(ff‘b Wy froided o darn /70K fox g“rflﬂ-

———

@Ql \DOAQQI\ .{.0 CQMJ)S‘ ‘ :
4y, £i&a___ﬂ_13~ The boqbom - Mot Jovel & e ofewirs 3

b f Emak el |

cllled

"~ Scanned with CamScanner



B -“-"".»,. 4% o

il

5041 o< k- The mﬁn Lolow dhe U Jewed . Cu\m\% g
clxosan ol Qmm §RHeAV 0 LY / Jank. , '\
'FTL% T walon Jed wpwo Which  Waltn  caq Shm |

7 oot Gl Tk el T b b Ry o
Wl o S\ATLPLM -QiGLO

&Wéwﬂq&mc

R) QH Ve S‘?Q{O‘gc“—m volust &l voedin  Stoved L/a ol 1“}
Bt and F-T-L 2% lled acRe Sotage o LWQ Stovage . |

9 Dead shoveqet— Tro volume & coolin bebod Ao W fouy
_ d hoce D colled @ Dead Sdotoge.

6 6‘(05) Qom% Totad voluet o4 vals bdod dhe B ap
Collod  GYoss- Sdorage (Prc(me 5#“&9& +pead Sdocwge),

“Prokleny o0 ﬁxesuf

st "

_ ™d o cBre él 8miﬂn')iw.nl ;?qrtﬂdl ’hp ou't- o
. o Boad N 6"\, and Aepgﬂ\’ > 3m. The St gﬂa‘;@) ae 2%
| S;J;:_: (Rven clo&n_\ | = 5 .
Top m?JJt b= bm | -

doph - & Ginba nkmanl d=3nm =

Prea o 2nbagkmen. A - (b+0d ),

b B = (642 x3)3

~ [ o 2 HKm>

y ez, (btand)
-, (647‘,‘}{2'#'3)""
= 18

Prea ol gméaﬂkwd /L XCGH'L)L)‘

= ’/L)C(/g‘i'éjg' . | ik -

Scanned with CamScanner



e
s o} C_uﬂs"’?m} M g boddom  otlli  od e Canal

% ﬁno‘ N
o, 3m AN dapdh t am st 310(’% oona, 1027
Do

fet— A

T~

5&0{“" C\“\w'ﬂ Cl&g-b\
= .
Lb=3m; Nn= |l 7, ; ol = 3m Kz ->|

Pea (gk Cl;t&ﬂ'?m) o (!g o ne ) .J.

. (3 15X3)x3

- 225 m?-

o (Lrand)
o, = (b 2na
TDP OQOGoU’L dl Cuﬂ'”j -

o= ('s-l—z"l%,ﬁ)\

o = 12-M
——

bz 3m, n=l /) he 3m

If

Prea Dq' cltirs = 1y w(atb)h

b, x (12 43)x3

u

A

= 22.Sm*+ '
—_— \ i

('_PTOLQO_TM of) \/og.mm Mﬂ i '.
e e T . 4 J- d ﬂlf‘ﬂ/ﬂ‘ | Ken..
& wolk o an Ep{"loaﬂkm i
p. fred ba volume 2ol ol % 3-0m Th &2 1dopes
4 lad T Giana o daph T 20
‘CQ‘) W?AJ“\ Qa "0 \4— 6\’(\ —-’;l
o 234

:;li" AN A‘J‘K

Top Sk d . a ol b= 6m
Degh, Cd= 3 '
)N =T

5 Td. 5&»9@ = el =0
,QarﬁA'L 0() o Yoal
il ool Wtk = oIy gémth d-avoad
Lo pbind)dxL
= (6 +2X3)X3 XIvoo

x!cﬂuw

= 36ovom?

Scanned with CamSCénner



A

3).

;l)CAwmmo\ﬂkM&&mhwﬁkam\

ond  botrom W 2m (o a Songhh ot L k. i

A

‘5:;

8?414 |
o S (VRS 1
h e Ty
g—l" Cm?voqclagii 123 t,,, |
[62n
T botom R b Grad 2 | K
:De()ﬁ\ (ﬁ Cod\:g =M

S cde=n:l= Al =l_'/,f ’
‘Q&mﬁi A Coradd L= Lk =[c00®
Vot & gabh 30 Cllty - Ara s Sarath S

vV oo=(bind)d x

= (2 +Wp%1)2 x 10

-—

| = |ocom3  (ox)
Top atlh o= (Lyand)
=(242x1Uy X1) =&m

L

b= 2m N

'@y NI - T8pe 2o eJ'-@’\CQMW&‘ |
‘. I/L x(qH,)h =l x(842) 2 = 'Dmtl'
\fcﬁuntu & gmj'q Lok T0 c B

Scanned with CamScanner



e

p v by “’l”‘ o 5’, )’,"",'
ol (o load =1 yax3 46415 X243 i 2 bnd holikanc 4 VB x4 b
e ' 2 E

= (33M
h by )
f ¢
(I“ Lt“ 342 z21:Sm <14 e
M £ - L
P
|
'
J
d
( /
3
| i Cri
i
f
‘|\> { \ ’
nd, 3
I .
)} I {'n 1
f \
J | d Y ) J
) ‘: (
! 21 |
i
{01
" r
I A
vl V’ )
R O ( oy )
{ |} \! { | 5 frS
s : ) ) ! \

-_ bl |

Scanned with CamScanner



o

- -

T ) conem e aundth § goab woo o0 Ecbaskny 3
10 log 8m Rtk b ot and Stde Slopo b 270 one el )
/J Q\;’om (0 ‘:03\3)5“ ?wq@wc\h cdu O‘C’ml")—m)\.ém) rmy Fam w ;
I Jlo mid Secfind amea mdhed. ¢ |
7 galin | &y 2m of
T S27  Leen dale PN A kgl <, ¢,
OWCL’
2 rabankeark &O.M# = l20m =
s i B k-_l
L b=8m; g=12:u1; n=2 ¥
Sdm Ldm
l\ei = 0 Lo o m
6 -3 ol = clm
degth = 6-6m, 1-2m, 16 M) 2T
| . Toded even | 1 Quandtly (m3
S| o0l rzwﬁrlr Corbsal SCU’Q e - (en s TH fﬂu\;f? )
l«dyﬁl— dm) (b xdm ) e (Avea) | (1) IHP G&’.‘g
0 o6 =
-9 Te2s | 1620 87 20 264-60
, 30 | I'2
J Y Fr2. | 3920 | 1512 |30 L5360
L~ 6o | 16
\ 48 | Mdp | 6430 | 2088 |20 |€26-4o
il 90 | 2
' 1-65 £2:20 S'LHS (8645 |30 554-35
o | -3 d
Todod [1903-95
. dme Waanclp/h 5 diz o6, dazic A3t Jyn ; ds=)
Gl‘\’\'a, Ot F}'J N Y .
\LL =~ 0 - - 0 ‘hﬂ ;\.CJL"’Cl; B l".‘—';']'é A )l,’vf')
< 2
= d34ddy
- 64+ .
. el EA geny dudds o £ Esm
(o 2 > g
Cedved oorea = (bxolm,)
S )
- ‘SXO»CI = 42 -
(A2 = (B%EMa) = §x iy o \1ig
Cp3 = (bXOM3) = FXIR =ty mn
CRy = (hxdmu) = 8% 1652 1350 m-

.

Scanned with CamScanner



Sio\zbomp_q = CSXOIW) = (9. KO‘QL)-; Qlﬁto A
E= /.S’;(AML) - (2 X l‘L‘L) » 3.‘{?—0 "
S (sxdmy)= 2% L8y o ¢ R8O m?2
- (sxdmy = (2X1:65) = Sk m
= C-S—F.;lm{},-’- -CZ*X‘

1

Tad. oda = CcptSA)

5y b gz, PEIEE = TS Al
A - |L{L(+6"'*3 20-88 M
n—
ay - 13201 5T 8-6 5™
1 aly » Tl 0&7‘-20\ is
QLNJ(&O = Tykow i N }
:—_f——'

- 30 X 8-82 = 26460 m>
=30% 1512 = Y§3-60m?
_ 30 x 20-88 = 62640 m>

3
- 30 < 18°6S = 55935 ™

b S+vack ok eimaied Cost

lkem @og&zcuﬁa:\ & @MAUE U & chtb Cos &
No ’.:.’*Qﬂ\ m N

L7 B

| %an%mkl;«nkﬁj 1903945 | CWwm | 93500 [~/-(un[5,23586

i %Qy\h\wm k Cuﬂf\g -

1). ESJ'\}moh Jhe (Cmafo(fﬂ% cgr @aﬂ»ﬂ’ ook d"f o) QN\L:M}{MM*‘ |
00 m Qm\j lorm o al e ond Slopes 0 231 one condeed |

Mj{d' ‘@'om Co {o 20)m TV\LGAVG(L ora 0-9m, ["'Swm) ['8m, L-2m ,[3p
W fle WA secoral wa METhod:-

|

Scanned with CamScz;nner



V Y Prepoe o delathed  Enfmals 40< 2tthwock oc « Poctien J‘«é’
' Yoad Q\Cm Ik qt’“m\?\v\} doda:

/K’I -
! DY
. Dlewe| o | 20 |30 | koo [Soo | Gon [Foo | Boo | Yo fiey ||
7 Sam "
& —
e - 0| 116+ - 825 | 118(o | 7.
{US % 25| 115:20( 1610 [ L16-85| N0 |l 1794 |(3+
L Graatd HSo 415 |115:25 ?sn,.h
— -
ot Dekte | oo [ Rl o formalton i- 115 Upeand  Gradiew 1% g,
Pty

R | s Eooiy oo Daprwood, Gvadliank 15 lisg

9Tound

"f" - Locrnalton wihh ] wad % o wrabin 7 P‘QOPG o mf:ank
T aw Iy % Gl Adept STlble Sats,. a
T fem M dals s2ven. L-Tecllon Con b (PﬂoHec‘ and haght f
bank and depin o Culbin § dileant Siodmn can b

i b Coledabd © The haght & bank, and depms Q  culiSy
~— o Mo dildedne A RL & Ivound, R-L of ‘&‘M?vo an

Fo Sven W Mok PXGH?PJ L«—Secfho(; e L‘UW and cqun.l
\ Can bo Cal elodld.

LS e doke

), B:lbm
! . QLPQ GI“ bankivg = 23 15 &= 5 |
L S'-LVQ Q“ Cw"‘) - 52138 =1-5
!
| Cp;ﬂ-w.(Jokm\ (ﬂ R-L do(n\aj 00( C‘Noﬂf\é:—
i —_— —_ = — ——

T = _;_O%XWo—_o-s aeword  Guwadied

¢ Dowawond !

= =01
= 'T&rgw

Scanned with CamScanner



——

R ——

Deﬂﬁl"é Sfmale qm ga)\il‘&uOo(K ((m Noad® -
s —_— B d— A ——

,,_—-———"‘_—-—

o hetyhl | proan | Condeak Ao A [Tored | Dipana | Quardita
fallor J?:\Aome m:{f”“ @ Jq;;éd- anes | Sidus q fo(za:;m) bl ohin] (B4 Cel?)nL
\ [{C C‘) S -~ 9 . 7
’_‘M Gl and FL m;\&pm (b xdm) | (Sxdm) fﬂL) Ba;)km (.:nf;bm
0 0 050 _ _ _ -
) |10 | 0 F5 0'615_ 625 [ 078 [ J0% | (oo |03 =
y |00 0-A5 |0ASo|d-So | |+ 13 8¢s [ (0o | 863 _
3 |300 | [+30 1025 (o-25 |'2+lo |(2:35 [loo [[235 _
Noo | 0-40 |(-100 | L1-00 oL [[3:y2z | too [[34a [ _
; 7-as | l*2vo g-95 | (oo Rqs -
S |Soo |0:65 6415
3L (0o 3ke -
s lsos [o-00 [0-325 3725 [O7F
2-59 (00 — 25q
g [oo 0-50 [6.250 |2-50 (004
< loo — S5¢9x
8 |80 [0:60 |o'ss0 |5 S° 04§ qs
& oo 62—5
q |900 0-SS [6:53S $-A¢ |O-SO r'SY —
— 43
o [loco [03S |o-6so0 650 063 |F-L3 |loo
) loo | _ logs
W | noo | 1-1s Jo-9s0 [[9-50 yos LIS I 214
f+0%S |07 S (-23 |iz-ug [ (e || — 8
Iy | 200 1-00 (..,
(ol 538%‘ ksis
o d Cose
Phsiact & radld o3
? Role Cas
T of. B Luuk @@T
lew | palcdoan § Yo | Guaddh i S
! MM(M?“ }‘mk‘.‘? 5384 Cum | 2FSwo [T Cum |4806.00
2 |oadhaokin ¥y | hsis | cum |3sov [T-Cun lsg39-50 |
Tote | 30642 .50
pdd s-/. CB‘%QDY (o gentiey and 153218 ‘
7,\/.dq< wolk thoaged exkalliener
32175 6%
Gurand oded =

Scanned with CamScanner



_= 3.-*‘] ﬁlom.w_...r.\ oS LLE
~ l .

I PR . YR

SLL -

m.

-

1000 1100 12(

srol< - pHood SLLH

o+  Hea e

—

090 -  poszri—oreri—

Scanned with CamSEaﬁhér

. ) . 3 _ -. .0 *
050+ Hera—ses]

000 p—{ 000 | 0081 L1008}

' Formatlon Line

.
—efe—! Downward Gradient 1 In 400
600 760 800 900
[

600

S I BN e N o LAY e ELEL

I eeoH ooz f—ovet

— T et ogerr ozt

L1 ci0b ooart - szstif—

\ EIT - | scof—{osstt L_mn.c.:ll

\
Matrle Dimensions
Upward Gradlent 1n 200

~ L'SECTION

{op. 200.-300 ~400°

Josyildo

muvps Ursassawry | LW,
\
-
- o
0
o
8.1\
W
-y -
e

utting
of Bank
ation

AL ot Forma

: CB.;mUDP
Height

o i



Example 4.—Estimate the cost of carthwork for a portion of road for 400 metre len ¢
the following data :— ' |

Formation width of the road is 10 metre. S,idc_ﬂop_cs‘ are2: | in>banking W Lin€

Station Distance in metre ' R.L.of Ground  ~ “R.L. of formatior
25 1000 51.00 v 52.00
21 1060 5050 I
28 1120 50.80 , ,
29 1160 50.60'" . "' Downward gradier
-0 1200 5070 of 1in 200
3l 1240 5120 |
2 1280, 5140 Ol
3. 1320 51.30 - . ,
S .' 1360 5100 1
35 . 1400 50.60 == o
Lengitudinal section of the road and type cross-section arelas given in Fig. 7-9. Theexal
can, powever, be solved without the help.of L-section and cross-section=~. 3
/-")"""-/ : l .
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; *Metric Dimensions - v .
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mmem is calculated as per actual requirements as laid in position
ipcluding over-laps, hooks, etc. from detailed drawing. No deduction for steel is
made from the volume of concrete. The cost of binding wire and wastage of steel
is considered 1n the item of steel reinforcement. When detailed drawings of steel
reinforcement are not available, it is worked out using following thumb rule, taking

density of steel 7850 kg/cu m.

TABLE 9-1
APPROXIMATE MAXIMUM QUANTITY OF STEEL REQUIRED
PER cu m OF CONCRETE FOR DIFFERENT R.C.C. ITEMS

No. Item % of steel per cu m of concrete Steel in kg
.| R.C.C. slab 1 % to 1.5 % 8 kg/sq m
2. R.C.C. beam 2% 130 kg/cu m
o R.C.C. column 2 % to 2.5 % 175 kg/cu m
4 | RCC.lintel ; 0.9 % to 1 % 70 kg/cu m
5. | R.C.C. footing 0.5 to 0.6 % 40 kg/cu m
6. | R.C.C. coping 0.7 % 60 kg/cu m

| 7.1 R.C.C. plinth beam . 1.8 % 160 kg/cu m
8. | R.C.C. cantilever slab _ 1.7 % 10 kg/sq m

| 9. | R.C.C. weather shed 0.8 % to 1.2 % 6.5 kg/sq m

[10. | R.C.C. stair step (1 m wide) 0.7 % 4 to 5 kg/step

-1L R.C.C. paradi 1 % 7 kg/sq m

-LQ;_&C.C. canopy slab 1.7 % 10 to 12 kg/sq m

M\M retaining wall 1 % 12 to 15 kg/sq m

S
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(6

3‘

Total steel required in a high rise building = 110 kg/cu m of cop
c |

_ or 48 kg Per sq m o Tete |, !

0
- buih_up ""nei;
The steel reinforcements used in R.C.C. construction are of (g, ty iy ||
. Pes;
(1) Mild steel and i 7 !

(2) High Yield Strength Deformed (HYSD) steel i.e.

In conventional R.C.C. works, the mild steel bars have beep replaceq |,
bars except 6 mm diameter bars. The properties like diameter, area, |, Y Hygy |
metre, etc. are same for both types of bars. i

, torsteel.

ight Per;f
9-3. WEIGHTS OF STEEL BARS

The weights of bars of different diameters are as followmx;

Diameter of bar :Weight " Diameter of bar -W'ght |
in mm in kg per metre In mm in kg per meyre | |
6 0.22 16 1.5
8 0.39 18 2.00 '
9 0.50 20 2.46 g
10 0.62 22 2.98 ’

12 - 0.89 25 3.85

Note: The following rule of thumb

can be applied to find out the weight ;)fabarg
of any diameter (devised by the author of this book):

. . 2
Weight in kg per metre length = (diameter (;f('il:(;ar L, approximately.

Thus, for 9 mm diameter bar, weight in kg per metre length = % = 030 |
9-4. NUMBER OF BARS OR STIRRUPS

Number of bars or stirrups = [Length of component - (2 x cover)

s

+ 1.
7 c/c spacing of bars or stirrups
9-5. TYPES OF STEEL BARS L
T / 1
here are three types of steel bars : L e
(i) | Main steel bars C )
: : : LT
(i) | Alternate bent-up bars ‘1_—/——’//
(ii1) | Distribution steel bars '

—-—"—’/ !
- the
e 1 R ively SO 7
Straight bars and alternate bent-up bars are arranged altel‘ﬂa“(;'ouy ¢ tha
distance between two straight bars or two bent-up bars are considered pent¥f |
centre to centre distance given in drawing.

. . a[e
Sometimes instead of alterx?.
bars, each bar is bent on one side only and arranged as shown below:
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0.
arts
1y this WPe€ of arrangement, the ¢/c distance between
1 N . X * N . . e vy,
iq ‘;‘L(““ same as e I\I\UI'N.(] m ”‘{‘ (ll ql"\*l“‘{, 1"‘.( anese (_.__‘,__,,,_M___,,_,_'_‘_./-
l“"h hay s bent=up. No matter whichevey Artangement iy ¢

s e 30 SRS

¢! idt‘ﬁ“d‘ the quantity of steel remaing the same,
L
oo

6 LENGTH OF HOOK AND BENT-upP BARS
96 > -

e e e e e o A 5  at e c Pmt 2

(1) Hook: LExtra length for hook and bend
. I = length of bar
- d = diameter of bar,
Then. extra length tor one hook

1t X hil
9 + tld) =~ {

=((-~ri’-‘..’d +

=l +d+ 25nd - |

=d(l + 2.57) = §.854d say 9d.
< 4d

— L

l —— -

Hook
Fi1G. 9-1

(2) Bent-up bars: Fig. 9-2 shows single bent-up bar, bend at an angle ©°.
In this fig. 9-2,

x = Effective depth
BC = Length of bend or extra length for bent-up bar.

_ X _x _ <[ 1 1
sin® tan® Line - tanG]

d
Y |
¢
1

T

< @no S ~ |

Bent-up bar
F1G6. 9-2
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: . (6
(1) If angle of bend 0 = 45° b
: X . = ..l_ _' .'2":.
BC.= G 45 T Gt 1o
V2
=JAx-x=x ('\/2_— 1) = x (1.42 - 1) = 0'4236
: » Sa
(1) If angle of bend 6 = 30 ¢ 0.4,_3:5
X 2 iy ook - i. =
i 30° tan30° 1 <15 ¥ (2-3)
| 2 55
=x (2 - 1.73) = 0.27 x, say
(ii1)  If angle of bend 6 = 60°:
= bl SR Nud (I 90 e T
~ sin 60°  tan 60° NCEENCY
ES
=x (1.16 - 0.58) = 0.58 x, say
(tv)  If angle of bend = 90°; —
length of bend = 6d. Y ‘
(3) Lateral ties or vertical stirrups:
(i) Two-legged stirrups: Ring bar — {—» 1m
As shown in fig. 9-3,
B and D are the outer dimensions o o
of R.C.C. beam or column. o — " ,
X =B -2 X cover - 2d Hom i P s
Yy =D -2 X cover - 24 | Two-legged stirrup
Here, d = diameter of ring bar. F1G. 9-3
As per IS, the hook allowance for the normal type of ring as Sho“'"‘lg
figure is to be taken as equal to 24d where d is the diameter of barlusf[E
for ring. For other shapes of rings, the IS recommends hook allovd"
ranging from 20d to 284. |
In two-legged stirrups, length of two hooks J
. 1'
=2 X 12d or 0.15 m = 244 or 0.15 m (which ever is ™
Total length of two-legged stirrups
=2 (x+y) + (24d or 0.15 m) (which ever is more)

G

i v‘"Fig.‘ 9-4 shows one-legged stirrup.

One-legged stirrups:

£y :.‘:';I-jo_r, one-legged stirrup, length of hook = 14d + 14d = 284

---=-1‘:Iz“jo'tal length of one-legged stirrup = x + 2y + 284.

e
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x L
ged surrup
9-4

L4

FiG.
() Overlapping bars:

Fig-

For bars in tension, extra length =

For bars in compression, extra length =

imatés of Diflerent R.C.C,

-

il

(C:
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341

'b H

A0d or 45d
Overlapping bars

Fie,

40d + 9d +

9-5

9.5 shows overlapping bars having diameter d.

9l

= 58d (for M.S. hars)
= 68.5d (for HYSD barsj

45d.
Table 9-2 shows tabular form of all types of hooks, bent-up bars

ars and strrups.

TABLE 9.2
E\TOT Type of bar Sketch Hook length |Total length of bar
. 94— = o
.|  Straight bar C ) | 9d + 94 = 184 [+ 18d
o ! _—t
9. | One side bent-up -—_;4—50
x = Effective depth I 9 +9d = 184 [+ 18d + 0.45x
: 30 9 +9d = 184 | {+ 184 + 0.30x
m 9 +9d =184 | [+ 184 + 0.60x
A
3. 190° bent-u Gd
P P 6d [+ 6d
- i -
4. | Both side bent-up 457N\ /45 9d + 9d = 18d | [+ 184 + 2 x 0.45y¢
- L -
| 30° ~5,30° 9 + 9d = 184 | | + 184 + 2 x 0.30x
o ———]
60° " 60° 9d + 9d = 18d {1+ 18d + 2 x 0.60x
_— _r_ N A
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342 @,
No Type of bar Sketch _j Hook length m 3
5. | Over lapping €_ 20d oc 450 - 9d + 9d = 184d | (40d or 504}_}“{.

L4d 14d |
g A
6. | One-legged stirrup y J 14d + 14d = 284 X+ 240y | }
Y Y tﬁ..
- Y- > \
T
$ 12d ? |
- 12d \
7. | Two-legged stirrup :' ) 12d + 12d=24d | 2 (x +y)+ 24
Y Y
e - .

Nole:

(1)

Here d: diameter of bar or stirrup.
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UNIT -4
CONTRACTS AND TENDERS

INTRODUCTION:

>

>

A\

YV V VY V¥V

A contract is a legally binding document that recognizes and governs the rights and
duties of the parties to the agreement.

A contract is legally enforceable because it meets the requirements and approval ofthe
law.

A contract typically involves the exchange of goods, service, money, or promise of any
of those.

An agreement between two private parties that creates mutual legal obligations.
A contract can be either oral or written.
Contract, in the simplest definition, a promise enforceable by law.

A voluntary, deliberate, and legally binding agreement between two or more competent
parties.

CONTRACTOR:

>
>

>

>

A person or a firm who undertakes any type of contract.

Contractor means private individuals partnership firm, public or private limited
concerns who have made such an undertaking for concerned therewith with the
respective govt. the execution of works or supply of materials or for services.

A general contractor is responsible for providing all of the material, labor, equipment
(such as engineering vehicles and tools) and services necessary for the construction of
the project.

A general contractor often hires specialized subcontractors to perform all or portions of
the construction work.

ARRANGING CONTRACTOR:

v

Contract for a work is arranged by inviting sealed tenders, by issuing tender notices.
An agreement

Between two or more parties

Recognized by law

Enforceable through the courts.



TYPES OF CONTRACTS:

>

YV V ¥V V VV V

Lump sum contract
Lump sum and schedule contract

Schedule contracts or Item Rate contract
Labour contract

Target contract
Materials supply contract
Piece-Work agreement
Cost Reimbursement Contracts
» Cost plus fixed fee contract
» Cost plus percentage contract
» Cost plus fluctuating fee contract

» Percentage rate contract

LUMP SUM CONTRACT:

v

v

A lump-sum contract is normally used in the construction industry to reduce design and
contract administration costs.

It is called a lump-sum because the contractor is required to submit a total and global
price instead of bidding on individual items.

A lump-sum contract is the most recognized agreement form on simple and small
projects and projects with a well-defined scope or construction projects where the risk
of different site conditions is minimal.

v Also known as a fixed-price contract.

v' This type of contract is often used in the construction field to decrease the costs of

v

contract administration.
It's the most common agreement form for both small and simple projects.

It tends to be used where a project is already well-defined in responsibilities and scopes
for the parties.

There also is little chance for a change, so the owner needs to have specifications and
drawings that are complete.

Advantages:

v
v
v

Low risk to the owner.
'Fixed' construction cost and Minimize change orders

Owner supervision is reduced when compared to Time and Material Contract.



https://www.thebalancesmb.com/common-types-of-construction-contracts-844483
https://www.thebalancesmb.com/time-and-materials-contract-844534

v The contractor will try to complete the project faster.

v Accepted widely as a contracting method.

v

Bidding analysis and selection process is relatively easy.

v The contractor will maximize its production and performance.

Disadvantages:

v

D N NI NN

v

v

It presents the highest risk to the contractor.

Changes are difficult to quantify.

The Owner might reject change order requests.

The project needs to be designed completely before the commencement ofactivities.
The construction progress could take longer than other contracting alternatives.

The contractor will select its own means and methods.

Higher contract prices that could cover unforeseen conditions.

LUMPSUM AND SCHEDULE CONTRACT:

v

In this type of contract, the schedule of rates is also provided in the contract
agreement.

Measurement of extra items only shall have to be taken.
The original work is however be checked and compared.

The contract however includes a fixed sum within a fixed time along with the detailed
specifications and conditions, and the scheduled rates.

This contract is suitable when the number of items are limited or when it is possible to
work out exact quantities of work to be executed.

Under a lump sum contract, a “fixed price” for the work to be done is agreed upon by
the client and contractor before the work begins.

Advantages:

v
v

D NN

v

Low risk to the owner.

'Fixed' construction cost.

Minimize change orders.

Owner supervision is reduced when compared to Time and Material Contract.
The contractor will try to complete the project faster.

Accepted widely as a contracting method.

Disadvantages:

v

It presents higher risk to contractor.



v The project needs to be designed completely before the commencement ofactivities.Changes are
difficult to quantify.

v" The Owner might reject change order requests.
v The construction progress could take longer than other contracting alternatives.
SCHEDULE CONTRACTS OR ITEM RATE CONTRACT:

v An item-rate contract is one in which the contractor agrees to carry out the work as per
the drawings, bills of quantities, and specifications in consideration of a payment to be
made entirely on measurements taken as the work proceeds, and at the unit- prices
tendered by the contractor in the bill.

v' An item rate contract, or unit price or schedule contract is a type of contract which is
undertaken on per piece or item basis.

Advantages:

v There are no rates for individual items the benefit due to increase in quantities will not
be availed by the contractor.

Comparative statement can be prepared quickly.

Overwriting & erasing of rates etc. can be avoided.

SUERNRN

profit of contractor is linked with actual cost so economic completion of work.
v Early completion.
Disadvantages:
v No extra work is allowed.
v The quantities of works are not guaranteed therefore there is risk to the contractor.
v" The contractor may submit high tender.
v’ profit is not assured & depends on economy achieved inconstruction.
LABOUR CONTRACT:

v' Contract labour refers to an employed person, hired to work in a company through a
contractor for a specific work and a finite period.

v' Contract labour, the labour of workers whose freedom is restricted by the terms of a
contractual relation and by laws that make such arrangements permissible and
enforceable.

v’ Other stipulations cover such matters as repayment of the costs of transportation,
housing, training, and other expenses.

v’ The essence of the contract labourer’s obligation is his surrender for a specified period
of the freedom to quit his work and his employer.


https://www.britannica.com/topic/contract-law
https://www.britannica.com/topic/work-economics

Advantages:

v’ There is a wide disparity of views among the employers whether contract labour is
engaged for flexibility or as cost saving mechanism.

v" One of the main benefits, next to cost savings, for hiring contract labor involves the
ease of separation.

Disadvantages:

v" Job security: Even though there is no dearth of opportunities available for contract
employment.

v Tax information: This is the part of legal obligation fulfilling which sometimesbecomes
difficult for employees.

v Creating a brand
v' Burden
v Time management issue
TARGET CONTRACT:
v’ Target cost contracts base their pricing on a figure that's aptly known as the target cost.

v' This number is negotiated by both the contractor and the client before signing the
contract, and represents the expected cost to the contractor of providing the agreed
goods or services.

v’ If the final cost of the project is below the target cost, both the contractor and the client
split the savings (the "gainshare™).

v Similarly, if the final cost exceeds the target cost, both parties are responsible for paying
this extra money.

TIME & MATERIALS SUPPLY CONTRACT:

v" A Raw Material Supply Agreement is essentially an agreement to Sell as defined under
the Sale of Goods Act, 1930.

v In other words, it is a sale agreement where one party agrees to sell and the other agrees
to buy definite goods of economic value.

v" The vesting of rights may be immediate or in future.
Advantages:

v Risk is less — the contractor will receive a fixed amount of overhead and profit, usually
based on the total costs in a billing period.

v’ If additional costs are spent in a period, the contractor shall receive a larger payment
for overhead and profit on top of those costs.

v Transparency for the client.



Disadvantages:

v

v
v
v

<

Contractors may not understand the details of accounting in a construction context.
They may bill haphazardly and infrequently.
They may not have a good grasp of important concepts such as markup and margin.

Contractors who agree to T&M contracts may be under cash flow stress and need to get
the job started quickly.

Contractors who use T&M contracts are often newer or inexperienced businesspeople
who may not have substantial amounts of time in the industry.

Contractors may find themselves with huge expenses at the end of a project that cannot
be collected because of the terms of a T&M contract.

PIECE-WORK AGREEMENT:

v

v

The piecework agreement between the employer and the individual employee must be
in writing and signed by the employer and the employee.

The employer must give the individual employee a copy of the piecework agreement
and keep it as a time and wages record.

Advantages:

v

<

N N NN

When paid per piece, workers tend to develop and adhere to the most efficient means
of production.

Workers have a vested interest in achieving the company's goals in the most efficient
way possible, because they're achieving more both for the company and for themselves.

Increases the efficiency of all the employees.

It is very easy to calculate the dues of the worker.
Workers do not end up wasting any time.

They are encouraged to think of better working methods.
The number of products produced is much higher.

The workers set deadlines for themselves.

Disadvantages:

v

AN N NN

Workers pay much more attention to quantity and not quality.
Planning for the future becomes rather tough.

Finding and fixing on a reasonable piece cost is a rather tough task.
It puts immense pressure on all the employees.

Sometimes even more supervision is required.



COST REIMBURSEMENT CONTRACTS:

v Cost reimbursement items are not fixed prices. Those items are paid for based on what
the Contractor spends in executing the work.

Therefore, the payment of the Contractor is based on his actual expenditure.
It includes labour, material, plants, sub-contracting cost, and other direct costs.
Then the Contractor has to submit a load of invoices to demonstrate his actual cost.

And also, he will be paid an agreed fee for his overhead and profit.

AN NN N

The Contractor’s cost accounts are open to audit by the Client (Open-Book
Accounting).

<\

It is a little contractual incentive for the Contractor to perform, and the final price will
depend both on the extent to which risks materialize and on the efficiency of the
Contractor.

Advantages:
v Provide extreme flexibility.
v Allow and require a high level of client involvement.
v They facilitate joint planning.
Disadvantages:
v There is little incentive for the Contractor to performefficiently.
v There is no estimate of the final price at the tender.
v' Administrative procedures may be unfamiliar to all parties.
v

In particular, the Client must provide cost accountants or cost engineers, who must
understand the nature of a contractor’s business.

FORMATION OF CONTRACT
Goals:
The goals of this section will be for you:
v To understand how a contract is formed.
v" To understand each core concept of a contract.
v To understand the relationship between each core concept of a contract.
Objectives:

v To be able to understand the key terminology that relates to the formation of the
contract.

v' To be able to identify when a contract has been formed.



v To be able to identify whether the issue with a contract’s formation is with the offer,
acceptance, certainty/intention or consideration.

An agreement must have four essential elements to give rise to a contract and its respective
obligations:

v’ Offer
v Acceptance
v' consideration

v'intention to create legal relations.

v’ Itis a promise to enter into a contract on certain terms.

v It must be specific, complete, capable of acceptance, and intended to be bound by
acceptance.

v" It can be express or implied by conduct.
v" It can be made to an individual or a group or persons.
Acceptance:
v An offer must be accepted to create a contract.
v It must be final and unqualified with no variation to the proposed terms.

v It must be communicated by the accepting party to the offeror or, in some cases,
conduct will constitute acceptance.

Consideration:

v Consideration essentially means that a person cannot enforce a promise unless he has
given or promised something in return.

v A contract without consideration will only be enforceable if made by deed.
Intention to Create Legal Relations:

v The parties must intend to create a legally binding agreement, else there is no
contract.

CONDITIONS OF CONTRACTS

> Rates inclusive of materials, labour,etc.
Amount of security money
Time for completion of work

Progress to be maintained

YV V V V

Penalty for bad work



» Mode of payment
» Extension of time limit for delay
» Termination of contract
» Compensation to labour, minimum wages, etc.
ELEMENTS OF A CONTRACT
» The contract itself must include the following:
Offer.
Acceptance.
Consideration.
Parties who have legal capacity.

Lawful subject matter.

AN N N N

Mutual agreement among both parties.

v Mutual understanding of the obligation.
CONTRACTS DOCUMENTS

v' Contract Document is the written documents.

v' It describes clearly about the work and defines the right and obligations of parties. (i.e.,
Owner and contractor ).

v' Tts define the basis of the contract including both parties’ roles, responsibilities, and
detailed description of the work or service such as drawings, specifications, procedures,
any other conditions, etc.

v’ It should include sufficient information to be able to complete the work or service.

v’ Construction contract documents include the Agreement, the Conditions of Contract,
the Drawings, and the Specifications.

v Because of the legal implications, owners produce the Agreement and the Conditions.

v Architects are responsible for producing the Drawings and the Specifications.
CONTRACT AGREEMENTS AND CONTRACTS:

v" This is an agreement used by the prospective building’s owner and the contractor.

v" It is the main contractual document, and other contractual documents attach a reference
to it.

Statement of Work (Som):

v" A solid scope of work is crucial in the bidding process and the constructions sequence.



v This document defines the scope of work to be applied in determining the work
amount required for project completion.

General Conditions:

v This is a contract document defining obligations in regards to project execution and
the rights of each party.

v" Itincludes all overhead costs, what someone can claim, and entitlements.
Special Conditions:
v This is an amend and an extension of the general conditions.
v" It needs to specify general conditions and clauses pertaining to every project or job.
v' It has special instructions and requirements on how each job should be performed.
Bill of Quantities:

v" This is a document made up by the list of different materials and trades that the
construction project will require.

v This document might not be required by the contracting officer at all times.
Drawings:

v’ Each contract can have a set of drawings forming part of the job that ought to be
performed.

v The drawings need to be issued to a contractor before commencing the building.

v This should include all drawings from consultants and experts constituting the entire
project.

Master Format Outline:

v This is a technical requirement to complete, execute and perform tasks or get matters
incorporated in a building project.

It adds intelligence to the drawings of a construction.

v The role of this document is specifying common standards explaining accepted
deviations, and providing information on accepted material details.

v' It also cites all required materials for testing.

v’ Specifications could be made through referencing construction codes and standards.
Creating Construction Schedule:

v A construction schedule is a crucial component of this document.

v A contracting officer knows how and when a project will be completed through the
review of this part.



v/ At times, a construction contract might need an updated schedule throughout the
construction progress.

v The schedule can be monthly or agreed on payment applicationterms.
Costs in The Construction Industry:

v’ This breaks down all the construction project’s incorporated items.

v Itis normally the base for payment application.

v" It could be detailed per item or in the form of lump sum without specifying individual
items.

List of Common Types of Construction Insurance:

v This forms an important part of the contract by providing the owner a guarantee that the
contractor has economic backup and means to perform under the construction contract’s
terms.

v It includes specific coverage types, insurance protections available to the prospective
property owner, and required bonding.

EARNEST MONEY DEPOSIT:

> Earnest money refers to the deposit paid by a buyer to a seller, reflecting the good faith
of a buyer in purchasing a home.

» The money buys more time to the buyer before closing the deal to arrange for funding
and perform the hunt for names, property valuation, and inspections.

> Earnest money can be called, in many respects, a deposit on a property, an escrow
deposit, or money of goodwill.

Make sure the contract provides contingencies for funding and inspections.

> Without these, the deposit will be forfeited if, during the inspection, the buyer can't get
funding or a significant defect is found.

Read, comprehend, and comply with the terms and conditions of the contract.

For instance, if the contract specifies that home inspection needs to be done by a certain
date, the buyer must meet the deadline, or they risk losing the deposit and the property.

Ensure that the deposit is handled properly.

> The deposit needs to be payable to a reputed third party, such as a well-known real
estate brokerage, title company, escrow, or a law firm (never send the deposit directly
to the seller).

> Buyers can keep the funds in an escrow account and also get areceipt.



SECURITY DEPOSIT:

>

A security deposit is money that is given to a landlord, lender, or seller of a home or
apartment as proof of intent to move-in and care for the domicile.

Security deposits can be either be refundable or nonrefundable, depending on the terms
of the transaction.

A security deposit is intended as a measure of security for the recipient, and can also be
used to pay for damages or lost property.

Security deposits serve as an intangible measure of security, or as a means of tangible
security in the event of damages or lost property.

A security deposit might be used toward any repairs or replacement of appliances in a
rental unit if the damages resulted from the actions of the renter.

MEASUREMENT BOOK:

>

It is a complete measurement of some physical intervention, which can be recorded in
the time of completion of any physical intervention.

The most important objective of maintaining the final measurement would be to keep
all the measurements in one place.

Measurement Book™ is an important document in which measurements are recorded for
the work done by the contractor, or for the materials received at the site or services
rendered.

MB belongs to the Division and is serially numbered recording to whom issued, date of
issue, etc

Contractor payments are made based on the measurements recorded in the MB.

It is considered very important accounts record and maintained very carefully and
accurately and form substantial evidence in the court of law - should need arises

Measurements are written legibly so that transactions are readilytraceable.
Recording of measurements
Each set of measurements should commence with entries
v Work Name as given in the estimate / agreement
Work location
Contractors Name
Agreement Number and date
Work commencement date

Work completion date

AN N N N N

Measurement recording date



NOMINAL MUSTER ROLL.:
Nominal Muster Roll where daily attendance are recorded.

In this part there are column and spaces for the names of the labourer,
designation, father’s name, dates of attendees, rates, total amount due for each,
total amount for whole, signature of the person taking attendance, signature of
the officer making payment etc.

Nominal Muster Roll never be made in duplicate and entries should be made in
such manner that it may not be possible to interpolate or to alter them.

The names of the labourer are grouped according to classes as masons,
mazdoors, carpenters etc.

ARBITRATION AND LEGISLATION:
Definition:

It is a process by which parties by way of an agreement in writing submit their
disputes or differences to a neutral person or group of persons for binding
adjudication.

Arbitrator:

An arbitrator is more or less like a private judge chosen by parties and endowed
by them with power and privilege to decide the matter of dispute between them.

Advantages of Arbitration:
It is possible to avoid legal formalities, delays and expenses.
Simple process to solve the dispute

It is conducted in private and not in open as in court.
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TENDERS

TENDER:

Tendering is the process of making an offer, bid or proposal, or expressing
interest in response to an invitation or request for tender

Tendering usually refers to the process where by governments and financial
institutions invite bids for large projects that must be submitted within a
finite deadline.

Tender Form:

It is a printed standard form of contract giving standard condition of the
contract, general rules and directions for guidance of contractors.

Tender Calling:

Call for Tender” is the process by which a company (Private or
government) invites potential suppliers to submit offers for the execution of
a contract.

In simple words, Tendering calling procedure (or call for tenders) means
that a public- sector organization announces publicly that it wishes to have
a contract executed.

Procedure for Inviting Tenders:
Preparation of tender documents

Issue of tender notice

Submission and opening of tenders
Acceptance of tender and award of contract.
TENDERING:

Invitation to Pre-qualification:

In this stage the client publishes the requirement using the bidding method
(competitive or negotiate) with the intention to select a suitable contractor.

The invitation normally calls through the newspaper advertisement.
Tender selection stage:

In this stage the process will take to select the correct tender specially consider the,

Way of the application fills

Completeness of applications

Legal consideration —Whether the organization have any legal problems oracceptance

Whether have the eligible to apply.



» Evaluate the criteria:

After select the qualified tender documents from the applications the
suitable contractor will select for the project according to the
requirement criteria such as

General experience
Personnel capabilities
Equipment capabilities

Financial position

A N NN

Litigation history

Normally this will consider according to the requirement criteria which
mention in the paper advertisement.

» Select the suitable applicant:

v’ After analyze the applicants who pass in the preliminary examination the
evaluate criteria will check and the applicant who satisfy the client
requirement will select and inform through the “letter of acceptance” to the
selected particular and also the submission of evaluation reports to Procuring
Entity also will happen in the stage.

» Contract Form:

v Thisstage identifies as the last stage in the pre- qualification activities after the
response from the selected applicant the agreement will sign between the two
parties and the construction process will start.

TYPES OF TENDERS:
e OPEN TENDER

The client advertises the tender offer in the local news paper along with the key information
of the proposed works and inviting interested contracts

e SEALED TENDER
Invited for important and huge products
Wide publicity made and always written documents are made
e LIMITED TENDER
Only selected number of contracts are invited to quote their rates
e SINGLE TENDER
Invitation is given to only one firm to render a service by quoting their rates.
e RATE CONTRACT

Supply of items at a fixed rate during the time of contract.



TENDER DOCUMENTS
TENDER DOCUMENTS CONSIST OF THE FOLLOWING:
1. TENDER DRAWINGS
2. THE SPECIFICATION
General requirements
Specification of workmanship and materials
3. BILL OF QUANTITIES
4. CONDITIONS OF CONTRACT
5. FORM OF TENDER
6. FORM OF AGREEMENT
7. FORM OF BOND
1. TENDER DRAWINGS
The purpose of tender drawings is to describe the project in sufficient detail so that the
Price submitted by the contractor can be expected to be realistic.
Drawings must show sufficient detail so that there is not significant change and

Subsequently no significant change of the cost.

2. THE SPECIFICATION

General requirements- it includes relevant details of the site and information on items
Which do not form part of the permanent works.

Specification of workmanship and materials- it deals with the detailed requirements of
Every trade.the type, the quality and method of fixing (or fabrication) and testing of

Every item for incorporation in permanent works is described.

3.BILL OF QUANTITIES

It is like a 'shopping'list

It lists every work activity or component part necessary for the execution of the
(permanent)works.

Bill of Quantities is essential to cost control.

Bills of quantities are prepared from tender drawings.



4. CONDITIONS OF CONTRACT
The purpose of the Conditions of Contract is:

* To define the responsibilities and liabilities of the parties to the contract.

* To describe the method of administration (by Engineer)
The Conditions of Contract define the terms under which the work is to be carried out
the relationship between the Employer and the Contractor, the powers of the Engineer
and the terms of payment.
The imposition of conditions of contract which are biased (unfair) in favour of the
Employer can be uneconomical.

5. FORM OF TENDER
It is a standard letter of offer by the Contractor to execute the works.

It is prepared by the Engineer and signed by the contractor.
It contains the main points of the offer:

Starting date

Duration

Tender sum

6. FORM OF AGREEMENT
To set up names of parties, list of contract documents, signatures of parties,sealed

contact documents, sealed contact.

A standard form of agreement is the legal contract between the promoter and the contractor.
It evidences the agreement of the Employer to pay the price indicated in the contractor’s
tender and the contractor's agreement to undertake the works in accordance with the tender
documents.

7. FORM OF BOND
It is signed by both the contractor and a third party evidencing their agreement to pay a

sum of money to the Employer in the event of the contractor's default.

Often,the Employer worries whether the work will be good. Guarantee is provided by a
third party(often a bank or an insurance company)to the contractor.

If the contractor does not complete the work according to the specification (contract
documents), he pays sum of money (bond)to the Employer.
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UNIT -5
VALUATION

Valuation is the analytical process of determining the current worth of an asset or a
company.

Valuation is the technique of estimation or determining the fair price or value of
property such as building, a factory, other engineering structures of various types, land
etc.

By valuation the present value of a property isdetermined.

» The present value of property may be decided by its selling price, or income or rent it

may fetch.

The value of a property depends on its structure, life, maintenance, location, bank
interest, legal control etc.

The value also depends on supply on demand and the purpose for which valuation is
required.

PURPOSE OF VALUATION:

>

v X X VvV X

\ 'V X\ V

Buying or Selling Property:

When it is required to buy or sell a property, its valuation isrequired.
Taxation:

To assess the tax of a property, its valuation isrequired.

Taxes may be municipal tax, wealth tax, Property tax etc, and all the taxes are fixedon
the valuation of the property.

Rent Fixation:

In order to determine the rent of a property, valuation is required. Rent is usually fixed
on the certain percentage of the amount of valuation which is 6% to 10% of valuation.

Security of Loans or Mortgage:
When loans are taken against the security of the property, its valuation isrequired.
Compulsory Acquisition:

Whenever a property is acquired by law; compensation is paid to the owner. To
determine the amount of compensation, valuation of the property is required.

Valuation of a property is also required for Insurance, Betterment charges, speculations
etc.



>
v

Role of An Engineer:

The roll of an Engineer in valuation is felt when an Engineering structure is to be
valued, if and when it is: -

To be acquired

To be divide

To be allotted to a claim holder.

FACTORS CONSIDERATION FOR VALUATION:

> Locality: -
v" In case a building is located in such an area, where there is easy access to market,
schools and is located on road side.
v The Orientation of the building is according to Engineering rules.
v 1t will fetch more cost than a building which is in a neglected condition and is locate
at unhealthy site.
» Structure:
v’ The structure of a building is also an important consideration while evaluating a
building.
v Workmanship | attractive and the building is properly maintained, it will fetch more
cost than the building in a neglected form with poor quality of material used.
» According to specifications a building is divided in four classes:-
v' First Class
v Second Class
v Third Class
v" Fourth Class
> Value:
v’ Present day cost of a Engineering structure (Saleable value)
» Cost:
v" Original cost of construction.
v' Itis used to find out the loss of value of property due to variousreasons.
IMPORTANT TERMS
» Municipal Taxes:
v" Municipality needs money in order to undertake and maintain public utility services

and the same is collected by imposing taxes on the property.



< Vv

A N NN

\ Vv

The main utility works areroads, drainages, water supply tec. and the construction and
maintenance.

The taxes are assessed on some percentage basis on the net income from the property
and varies from 10 % to 25 % of the net income.

Usually for small houses the taxes are less and for big houses the taxes arehigh.
Capital Cost:

Capital cost is the total cost of a construction including land or the original amount
required to possess a property.

It is the original cost and does not change, while value of a property is the present cost
which may be calculated by methods of valuation.

Capitalized Value:

The capitalized value of a property is the amount of a money whose annual interest at
the highest prevailing rate of interest will be equal to the net income from the property.

To determine the capitalized value of a property it is required to know the net income
from the property and the highest prevailing rate of interest.

Year’s Purchase (Y.P):

Year’s purchase is defined as the capital sum required to be invested in order to receive
an annuity of Rs. 1 at certain rate of interest.

For 4 % interest per annum to get Rs.4 it requires Rs.100 to be deposited in abank.
To get Rs.1 per year it will be required to deposit % of Rs.100 i.e 100/4 =Rs.25.
Year’s Purchase = 100/Rate of interest

Gross Income:

Gross income is the total income and includes all receipts from various sources of
outgoings and the operational and collection charges are not deducted.

Net Income or Net Return:

This is the saving or the amounts left after deducting all outgoings, operational and
collection expenses from the gross income or total receipt.

Outgoings:

v Outgoings or expenses which are required to be incurred to maintain the revenue of the

building.
The various types of outgoings are as follows:
Taxes

Repairs



« Management and Collection charges
» Sinking Fund
* Loss of Rent
* Miscellaneous
Taxes:

These are annual taxes paid by the owner, such as wealth tax, property tax and municipal
taxes (varies from 10% to 25% of net income).

Repairs:
For this 1 %2 % of the total construction is set aside for annual repairs of the building.

These repairs are must to maintain the building. It is also calculated as 10% of the gross
income.

Management:

Upto 10% of the gross revenue is kept aside for this expense.

This includes, chowkidar sweeper etc. this is applicable only for big buildings or apartments
Miscellaneous:

This is again suitable for big buildings.

Lighting of common place, expenditure of liftman etc. are to be paid by the owner.
Loss of Rent:

This is also an outgoing in case a building in not fully occupied by the tenants.
This has to be deducted from gross income.

Insurance:

Premium given against fire or for theft policy.

Obsolescence:

The value of property decreases if its style and design are outdated i.e. rooms not properly
set, thick walls, poor ventilation etc.

The reasons of this is fast changing techniques of construction, design, ideas leading to more
comfort etc.

Free Hold Property:

v Any property which is in complete possession f the owner is known as free hold
property.

v' The owner can use the property in an way he likes.



v But he will have to follow constraints fixed by town planners or Municipality before
doing any construction.

Lease Hold:

v’ If a property is given to some person on yearly payment basis by the free holder, then
the property is called ,,lease hold property™ and the person who take s the property is
called Lease-holder.

In case of building, the lease is for 99 years to 9 years.
v Types of Lease
= Building Lease
= Occupation Lease
Easement:

v An owner getting over the property of another person, the following faculties is
known as easements.

Facility of running water and sewer pipes through other’s land.

Facility of air and light.
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Facility of drainage of rain water.
v' Facility of access.
Scrap Value:

v If abuilding is to be dismantled after the period of its utility is over, some amount can
be fetched from the sale of old materials.

v" The amount is known as Scrap Value of a building.

v If varies from 8% to 10% of the cost of construction according to the availability of
the material.

v In case where Wood & Steel are available, the scrap value is more than as R.C.C
structure, as in the latter case, the material has less reuse value.

Salvage Value:

v’ If property after being discarded at the end of the utility period is sold without being
broken into pieces, the amount thus realized by sale is known as its Salvage Value.

v For example, railway sleepers can be re-used as posts and even old iron rails taken out
can be used as beams in a roof or sheds of a building.

Annuity:

v The return of capital investment in the shape of annual instalments (monthly,
quarterly, half yearly & yearly) for a fixed number of years is known as annuity.



Market Value:
v' Itis defined as the value which a property can fetch when sold out in open market.
v This value is variable, depending upon the will to buy orsell.

Book Value:

v'Itis the amount of a property shown in the books, after allowing necessary depreciations
year-wise.

v The book value is independent of market-value.
Sinking Fund:

The fund which is gradually accumulated by way of periodic on annual deposit for the
replacement of the building or structure at the end of its useful life is termed as sinking fund.

The calculation of sinking fund depends on the life of the building and scrap value of the
building for the cost of old materials.

The cost of land is not taken into account in calculating sinking fund as land remains intact.
This is also taken as outgoings.

A fund which is gradually accumulated and aside to reconstruct the property after the expiry
of the period of utility is known as sinking Fund.

The sinking funds may be found out by taking a sinking fund policy with any insurance
company or depositing some amount in the bank.

Generally, while calculating the sinking fund, life of the building is considered.
90% of cost of construction is used for calculations & 10% is left out as scrapvalue.

1= Si
a1

Where, S = total amount of Sinking fund to be accumulated
n = number of years required to be accumulated the Sinking fund
i = rate of interest in decimal

| = annual instalment required.

PROBLEMS ON DETERMINATION OF SINKING FUND:

1. A pumping set with a mortar has been installed in a building at a cost of Rs.2,500.00.
Assuming the life of the pump as 15 years, work out the amount of annual instalment
of Sinking fund required to be deposited to accumulate the whole amount of 4 %
compound interest.



Solution:

| = Si
T -1

2500 X 0.04
(1+0.04)"_1

Rs.125

2. The cost of newly constructed building is Rs.1,00,000. Assuming the future life of the
building is 20 years. Calculate the amount of annual sinking fund @5 % compound interest.

Solution:
| = Si
a+"-1

= 100000 X 0.05
(1+0.052_1

= Rs.3024

3. An old building has been purchased by a person at a cost of Rs.30,000/- excluding the cost
of the land. Calculate the amount of annual sinking fund at 4 % interest assuming the future
life of the building as 20 years and the scrap value of the building as 10 % of the cost of
purchase.

Solution:
The total amount of Sinking fund to be accumulated at the end of 20 years,
S = 30000 X 90/100 = Rs. 27,000.00
| = Si
1+ -1
= 27000 X 0.04

—t=+0.04)=1t—

=Rs.907.20

4. An old building was purchased by a person for Rs.2,00,000. Calculate the co-efficient of
sinking fund, amount of sinking fund and yearly instalment of sinking fund, if the future life of
the building is 15 years, rate of interest is 5 % and scrap value is taken as 10 % of the cost of
the purchase.

Solution:

Cost of purchase = Rs.2,00,000



Scrap value = 200000 X 10/100 = Rs.20,000
1. Co-efficient of sinking fund:
lc = | = 0.05 =0.0463
(1+i)" -1 (1+0.05)®-1

2. Annual Instalment of sinking fund:
| = Si =S X Ic=180000 X 0.0463 = Rs.8334
1+i)"-1

3. Total amount of sinking fund:
Total amount of sinking fund, S = 200000 — 20000 = 1,80,000

5. A person has purchased an old building at a cost Rs.100000 on the basis that cost of land is
Rs.40000 and cost of building is Rs.60000. Considering the future life of the building structure
be 20 years. Work out the amount of annual sinking fund at 4 % interest when scrapvalue is 10
% of the cost of building structure.

Solution:
Scrap Value = 10 % cost of building structure
=10/100 X 60000 = Rs.6000
Total amount of sinking fund = 60000 — 6000 = Rs. 54000
1. Annual sinking fund:
= Si =54000 X 0.04 =Rs.1813
(1+i)" -1 (1+0.04)%-1

6. A property fetches a net annual income of Rs.900.00 deducting all outgoings. Workout the
capitalized value of the property if the rate of interest is 6 % per annum.

Solution:

Year’s purchase (Y.P) =100/ 6 = 16.67

Capitalized value of the property = Net income X Y.P =900 X 16.67
= Rs.15003.00



VALUATION OF BUILDING:
» Cost Determination Methods:
v" Cost from record
v' Cost from detailed measurement
v Cost by plinth area basis
METHODS OF VALUATION:
» The following are the various methods of valuation:
v Depreciation method of valuation
v Valuation based on cost
v Valuation based on profit
v Valuation by Development method
v Rental method of valuation
Depreciation Method of Valuation:
In this method, the structure is divided into four parts for calculating depreciation:
Walls
Roofs
Floors
Doors and Windows
The measurement is done accurately and the cost is found out using current rates.
Depreciated value, D =P (100 —rd )"
100
Where, D — Depreciated Value
P — Cost at present market rate
rd — Fixed percentage of depreciation
r — Rate
d — Depreciation
n — Number of years the building had been constructed.
v’ Structures with 100 years life, rd = 1.0
v’ Structures with 75 years life, rd =1.3

v’ Structures with 50 years life, rd =2.0



v’ Structures with 25 years life, rd =4.0
v’ Structures with 20 years life, rd =5.0

METHODS TO CALCULATING DEPRECIATION:
e Straight line method
e Constant percentage method or Declining balance method
e Sinking fund method
Straight Line Method:
Annual Depreciation, D=C - S

n
Where, C — Original capital cost
n — Age of the property in years.
S — Scrap Value or Salvage value.
Constant Percentage Method:
Annual Depreciation, Dn=C [ (1 - )™ - (1 -], r=1-(S/IC)'n
Sinking Fund Method:
| = Si
1+i)-1
VALUATION BASED ON COST:

v In this method, the actual cost of the construction is found out and valuation is done
after considering depreciations and the points of obsolescence should also be
considered.

VALUATION BASED ON PROFIT:

v This method of valuation is suitable for buildings like cinema theatres, hotels, banks,
big shop etc. for which the capitalized value depends on the profit.

v’ The capitalized value is calculated by multiplying year’s purchase with net profit.

v In such cases, valuation may work out to be too high in comparison with the cost of
construction.

v The net profit is worked out after deducting all possible outgoings and expenditures
from the gross income.

v Insuch cases the cost will be too high as compared with the cost of construction actually
incurred.



VALUATION BY DEVELOPMENT METHOD:

v

v

This method of valuation is used for the properties which are in the undeveloped stage
or partly developed and partly undeveloped stage.

If a large place of land is required to be divided into plots after providing for roads,
parks etc., this method of valuation is to be adopted.

This method is also used for working out the value of abuilding.

If a building is required to be renovated by making additions, alterations or
improvements, development method of valuation may be used.

In cases, when the building is still under development.

In this case the future development of the building and profits from it should be
anticipated while evaluating.

RENTAL METHOD OF VALUATION:

v

v

v

v

Rent of a building is used as a base for calculating value of abuilding.

In this method the net income by way of rent is found out after deducting all out goings
from the gross rent.

A suitable rate of interest prevailing in the market is assumed and year’s purchase (
Y.P) is calculated.

Based on the above rate of interest, the net income multiplied by Y.P gives the
capitalized value or valuation of the property.

This method is applicable only when the rent is known or probable rent is determined
by enquiries.

FIXATION OF RENT:

v

The rent of building is fixed on the basis of certain percentage of annual interest onthe
capital cost and all possible annual expenditures on outgoings.

The capital cost includes the cost of construction of the building, the cost of sanitary
and water supply work, cost of electric installations and cost of subsequent additions
and alterations if any.

The cost of construction also includes the expenditures on the following:
Raising, levelling and dressing sites

Construction of compound walls, fences and gates, Storm water drains
Approach road and other roads within the compound.

Gross rent = Net rent + outgoings and Gross rent per month = Gross rent/12

The rent worked out by this procedure is known as standard rent, while the actual rent
of the property, may be higher or lower than this rent depending upon the situation of
the property, type of construction, demand and supply etc.



PROBLEMS IN CALCULATING DEPRECIATION VALUE:

7. A building has been constructed for Rs.1200000. Assuming its salvage value at the end of 6
years as Rs.300000, determine the amount of depreciation and book value for the 6 years by
Straight line method, Constant percentage method and Sinking fund method 4 % rate of interest.

Solution:
1. Amount of depreciation by Straight line method,
D= C-S =1200000 - 300000 = Rs.1,50,000
n 6
Total Depreciation at 5" year, DT = 150000 X 5 = Rs.7,50,000
Book value at the end of 5" year (B) = C — DT = 1200000 — 750000 = Rs.4,50,000

2. Amount of depreciation by Constant percentage method,
Rate of depreciation, r = [ 1 — (S/C)Y"] = [ 1 — 300000/1200000)*° ]
=1-0.7936 = 0.2064
Annual Depreciation for the 5 year,
D=C[@-n™-(@1-n"]
= 1200000 [ (1 — 0.2064) 5 - (1 — 0.2604)° |
= 1200000 [ 0.39666 — 0.3147]
=08352
Total Depreciation at the end of 5 year,
Dr=C[1-(1-r)®>]=1200000 [ 1-0.3147] = 822360
Book Value at the end of 5-year, B = C — DT = 1200000 — 822360
= 377640

2. Amount of depreciation by Sinking fund method,
S = C — Salvage value

= 1200000 — 300000 = 900000

| = Si = 900000 X 0.04 =135685.71
@+ir-1 (1+0.04)°-1

Annual Depreciation for the 6 year, D =1 (1 +i) ¢! = 135695.43 (1 + 0.04) ¢
=165082.41
Total Depreciation at the end of 6 year,
Dr=I[(L+i)f-1]




= 135685.71 [ (1 +0.04)¢ 1]
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=899999.985
Book Value at the end of 6 year,
B = C - Dt=1200000 - 899999.985
=300000.015

8.The estimated cost of a building is Rs. 20,000. It is 20 years old & well maintained. The life
of the structure is assumed to be 80 years. Work out the cost of building for acquisition solution.

Solution:
Life of the building is given as 80 years, rd = 1.
Depreciated value, D =P (100 —rd )"
100
= 20000 (100 — 1)%
100
D =Rs.16,400.

9.A plot measures 500 sg.m. The built-up area is 300 sg.m. The plinth area rate of this 1st class
building is Rs.600/- per sq/metre. This rate includes cost of water supply, sanitary and electric
installation. The age of the building is 40 years. The cost of the land is Rs.80/- per sg.m.

Solution:
Cost of land =500 x 80 = Rs.40,000/-
Cost of building = 300 x 600 = Rs. 1,80,000/-

Life of a building is given 40 years. So rd = 2.
The depreciated value, D =P (100 — rd )"
100
= 180000 (100 — 2)*°

100

TOT

= 180000 x 0.466
D = Rs. 80280/-

Total value of property = 80280 + 40000 = Rs. 120,280/-

10.A building is situated on Ambala-Kalka road and costs Rs.38,000/-, considering its scrap
value as 10% of the cost and life as 80 years. Find out depreciated value if the life of the building
is 20 years.



Solution:
D=C-S
n

C =Rs.38,000, S =10% or Rs.3,800, n = 80 years.
D = 38000 -3800 = Rs.428 per year
80
In 20 years = 428 x 20 = Rs. 8560
Value of property = 38000 — 8560
Value of property = Rs.29,440

11.A building is situated by the side of a main road of Lucknow city on a land of 500 sg.m.
The built-up portion is 20 m X 15 m. The building is first class type and provided with water
supply, sanitary and electric fittings and the age of the building is 30 years. Workout the
valuation of the property.

Solution:
Plinth area of the building =20 m X 15 m =300 sq.m

Assuming the plinth area rate as Rs.200 per sq.m including water supply, sanitary and electric
fittings, the cost of the building = 300 X 200 = Rs.60,000

Considering the life of the building as 100 years, the depreciated value of the building:
D=P (100 -rd)"

100
= 60000 (100 — 1)%°
100

D =Rs. 44,280/-
The cost of land assuming Rs.60 sq.m =500 X 60 = Rs.30,000
Total valuation of property = 44280 + 30000
Total valuation of property= Rs.74,280

12.A Building costing Rs.7,00,000 has been constructed on a freehold land measuring 1000
sg.m recently in a big city. Prevailing rate of land in the neighbourhood is Rs.150 per sg.m.
Determine the net rent of the property, if the expenditure on an outgoing including sinking fund
is Rs.24,000 per annum. Work out also the gross rent of the property per month.

Solution:
Cost of construction = Rs.7,00,000
Cost of land @ Rs.150 per sg.m = 1000 X 150 = Rs.1,50,000



Net Return:
On building@ 6 % on the cost of construction = 7,00,000 X 6/100
= Rs.42,000

On the land @ 4 % on the cost of land =1,50,000 X
4/100

= Rs.6,000
Total net rent per year = 42,000 + 6,000
= Rs.48,000
Gross rent = Net rent + outgoings = 48,000 + 24,000 = Rs.72,000 per annum.
Gross rent per month = 72000 / 12 = RS.6,000

Problem:

In a plot of land costing Rs.20,000 a building has been newly constructed at a total cost of
Rs.80,000 including sanitary and water supply works, electrical installation, etc. The building
consists of four flats for four tenants. The owner expects 8 percent return on the cost of
construction and 5 percent return on the cost of land. Calculate the standard rent for each flat
of the building consisting:

i)  The life of the building as 60 years, and sinking fund will be created on 4 % interest
basis.

i) Annual repairs cost at 1 % of the cost of construction.

iif)  Other outgoings including taxes at 30 % of the net return of the building.
Solution:

Net return required on land per annum = 20,000 X 5/100 = Rs.1,000
Net return required on building per annum = 80,000 X 8/100 = Rs.6,400
Total net return per annum = Rs.7400
Expenditure on outgoings per annum:
1) Annual repair @ 1 % on cost of building = 80,000 x 1/100 = Rs.800
2) Sinking fund @ 4 % for 60 years on 90 % of building cost,
= 80,000 X 90/100 X 0.42/100
= Rs.302.40
0.42 % being the amount of sinking fund per annum of Rs.100
3) Other outgoings at 30 % of net return on building = 6,400 X 30/100 = Rs.1920
Total expenditure on outgoing per annum = Rs.3022.40

Gross rent = Net return + outgoings = 7400 + 3022.40 = Rs.10,422.40



per annum
Standard rent per month = 10,422.40 / 12 = Rs.868.53
Standard rent per flat per month = 868.53/4 = Rs.217.13

Problem:

A three-storied building is standing on a plot of land measuring 800 sg.m. The plinth area of
each storey is 400 sq.m. The building is of R.C.C framed structure and the future life may be
taken as 70 years. The building fetches a gross rent of Rs.1500 per month. Work out the
capitalized value of the property on the basis of 6 % net yield. For sinking fund 3 % compound
interest may be assumed. Cost of land may be taken as Rs.40 per sq.m. Other data required may
be assumed suitably.

Solution:
Gross income per year = 1500 X 12 = Rs.18,000
Outgoings per annum by assuming suitable data:

1) Repairs @ 1/12 gross income

Rs.1500

2) Municipal tax 20 % of gross rent = 18000 X 20/100 =
Rs.3600

3) Property tax 5 % of gross rent = 18000 X 5/100 = Rs.900

4) Insurance premium @ ¥ % of gross rent = 18000 X 0.5/100 = Rs.90
5) Management charges @ 6 % of gross rent = 18000 X 6/100 = Rs.1080

6) Other miscellaneous charges @ 2 % of gross rent = 18000 X 2/100 = Rs.360

7) Sinking fund required to accumulate the cost of the building (which is at the rate of rs150
per sq.m of plinth area = 400 X 3 X 150 = Rs.180000) in 72 years @ 3 % interest.
=180000 X 0.0043 =Rs.774

Total outgoings per annum = Rs.8304
Net annual return = 18000 — 8304 = Rs.9696
Capitalized value of the property = Net income X Y.P = 9696 X 100/6

= Rs.161600
Cost of land @ Rs.40 per sq.m = 800 X 40 = Rs.32000
Total = Rs.193600

Total value of the whole property is Rs. 193600



Problem:

coloniser intends to purchase a land of 100000 sg.m area located in the suburb of a big city to
develop it into plots of 700 sg.m each after providing necessary roads and parks and other
amenities. The current sale price of small plots in the neighbourhood is Rs.30 per sq.m. The
coloniser wants a net profit of 20 %. Workout the maximum price of the land at which the
coloniser may purchase the land.

Solution:
Total area of land = 100000 sg.m
Deduct 30 % for roads, parks etc. = 30000 sq.m
Net area of plots = 70000 sgq.m
Number of plots @ 700 sq.m per plot = 70000 / 700 = 100
Selling price per plot @ Rs.30 per sg.m = 700 X 30 = Rs.21000
Total price from sale of all plots = 21000 X 100 = Rs.2100000
Deduct expenses:

1) Cost of improving of land levelling and dressing @ Rs.0.25 per sq.m

= 100000 X 0.25 = Rs.25000

2) Cost of providing metallic roads drainage, water supply and electrification @ Rs.3 per sq.m
of whole land =100000 X 3 =300000

3) Engineer’s and Architect’s fees for surveying, planning, sub-dividing and supervising @ 3
% on the sale price = 2100000 X 3/100 = Rs.63000

4) Other miscellaneous expenses @ 1 % on the price = 2100000 X 1/100 =Rs.21000
5) Coloniser’s profit @ 20 % on the sale price = 2100000 X 20/100 =Rs.420000

Total expenditure = Rs.8,29,000

Maximum price of land in the undeveloped stage =

2100000-829000 = Rs.12,71,000

Maximum rate of purchase = 1271000/ 100000 = Rs.12.71 per sg.m

The coloniser may purchase the whole land @ Rs.12.71 per sq.m for a total amount of
Rs.12.71 Lakhs.



PROBLEMS BASED ON RENT FIXATION:

16. Find the plinth area required for the residential accommodation for an
Assistant Engineer in the pay scale of Rs.400 to Rs.1000 per month.

Solution:

Average Pay = 400 + 1000 /2 = Rs.700 per month.
Average Monthly Rent @ 10 % of salary = 700 X
10/100 = Rs.70 Average Annual Rent 70 X 12 =

Rs. 840

Capital cost of the building @ 6 % interest = 840 X
100/6 = Rs.14000 Plinth area required @ Rs.150 per
sg.m of plinth area = 14000 /150

=93.33 sg.m

Normally the quarters for the Assistant Engineer should be constructed
at the cost of Rs.14000 having plinth area of 93.33 sq.m.

MORTGAGE:

v/ An owner can borrow money against the security of his property, and for that
purpose he is required to grant an interest to the party advancing the loan.

v The loan is required to be returned in specified.

v' The person who takes the loans is known as Mortgagor, and the person who
advances the loan is known as Mortgagee, and the relevant document for the
mortgage transaction is known as mortgage deed.



