el ... - T -

~



:Tu 0% P%a%._._usm A..in. Q.n:w._.,?w

olect 12 b lodny Gmd 4 te o:sm_n)&w . _“444_._,,

bultding ore P | &y
= m_ ComS #3-9???.5 e A

%iﬂ i:wf.,.s@ Dipr\«...?gw tnd method S 0O

dosigm ~eyuive/mind

a Q \P_ ﬂ...ach&)$¢

. - NG | " o h.,...*_.,f__rf*l ._

If.w St O -~ ¢ O * Qx)rf.~ A __th A f fi r,_;.ial QC’J i *v = : | /

N m./»).,,.( TOU pt | .# whes O *v (0O mS .ﬂ.) Sﬁ&kﬁuu’ ?t _ |
S ‘L comsivutliom  ORf€ wtlimg OM al Bk

: ) W ) A ) | , _ |
arw. ﬁﬁb. ﬁ(‘f C.\r » _..._ UM Q .\\\h\x. 1

fVU ¢ ?&?.;n}m .w :
osage of Crendvdie legts om

m,_-.bﬂm. \JCb_;J)m,._w rx_.*. 'YWA O Oy | L

w.rf.f " n gwﬁ\.q_ __:r-c W ﬂl” ~N N _.r_ N _ v :

_ - | ..ﬁ __ A ia CT @A & Tqm. Jn%*(_
\T?P i‘?em._m of Sulwn Ff,“.w qive __Tr _Z.,,:f «d 0n y 1< A W

s
: p L. 7%
{ ﬂ.: WAY N\ (Y T.‘ NI ClAy ) .

clLGsS _._A_H?TQ,«/ rm _ N v . h 0w\ _

#

" _
J O _t _ A.m f_v 1 ) L n/_.. _,., Y LLw ; h mwm F Fb YiK ﬁu @JF..* ﬂ,..-.r\’ﬁﬁl

L=

m;n. Y m\.:.?;% Le § N\ 3 0O ‘'Mm _5....\._,

N

Ox)% a:.../f::?b Ve CLy ('™ _,\ N ::g T: § A oA ¥ ~ [ Y ¥, ﬂ R‘ T (A

h@..a&.ﬁ?w v O %.P. (J L N ’D 325?5 0 * SO, .A..r« :.; corml ~ ﬁg ﬂ _wt__ﬁy QVC;?.S

(YA MY~ OV &y ’\0 ~ T ?_q L menT r G\ ﬂ ‘e N ;,__ ,.f.__\ 1;, 1 rtf\«n.

\wd @.&O&.D p\&._a.}}o ﬁv\*l Av\—}_ __..A.—-L.Hﬂﬂ;Q .V—.‘uc\p A W :_m.— «a‘..w._ A:.—. —;__w \._..\__.._ﬂ‘ M _e\ NF& W*Qh

Co Vs § A L m,@c. {Q? ( Wil Com(~ A;F T LR, — M Ryvp(l © .1,

h\ﬂ.u«?ﬁ w&& ia's (u "y | —sr .bi Q\\.Af hrﬁ. -_ | v (2 PA._ SR & V) w\/ %~ £ JAA_,_J n .

Pccfi?.u »:_.L mdQ\P ﬁf,:x:?.-‘ e W 1 4" «: MULR 0 (Oml ~ a.‘? A\ h.j \ocd\ﬁi

3 U, ﬂ:._ﬁmgb}; r:,.:t_c of L1} r..‘:_.:cﬁry Lﬁw Owe

Mmesy AS »5?»- Y 4
E..hn» Aw A —f. b _,_:.__nb _- Af___‘ﬂ\ | ™ R\-\/ﬁ \.- v L (R () .\. %‘4“ r—ﬂr..l....

B

ho.ﬁ.:o&fi FJ hr.o. _,ﬂw\_.\&- ﬁu _.._.:.—.___..._.,—_ F D" o .ﬁ f__—\d CA.____..._ ._ :.Q ﬂ 469@ }.f prﬁ



i
]
-

. . - VLN -
.,.Wzéq .. ...-_-_
$O w0 11 ¥od A1 kzmum_. S = W INARTwa) .Gﬁ.‘

|J- | || r
PPof 3oW Sy PP e amp o X sv ey 40 POSNIS SRSEE

¢ 2foum™ hw PIMG OwrY wonpiv % uds;tw twy ™o (¥ fqé..ﬂ._.d. 4

P TSN dé
VIR T ﬂ_.u:...; .Vf.(_y.\ ""...u

I
-

'8, ,. -JM.J ) 21 w ....JH.fﬁfsisz. WA . M! |
~ \ ¥ '

r.
)_

A ,..V/Aa_ ...,w.,u,..._,.,.x./. "B YA 34’/@” . ._H..__
WL

}
YA S Y)Y

; JN,.uw f\ | V..,,..a..w,,__J_,._.._:

, «) ‘. | . p y
\«Jw 9 w.,_.f A _.JJV., _ 7 I A S
. LV

ﬁ, _ * 5 A YN 0’- T 1 L . d“ .
T—Q. dsrtan 01 Aw 7 e v . | Hr /.a %@ 1 u.”_

"

-

) Vi v N&J "4 J..;._vu/.pf ﬁQJ»,fu 0'—“— ‘ __”_..“._.

"‘I s

3,., ~ o??— ] .. '

"
-




T TR o _
INITUN  ™MU A A VYNMYW: * eweN

.N\, W) w‘ﬂ P JOU O h.w
2 W, . . | _ UE \
ﬁ Nr/u. ~ N { A v A / N.M_,Nﬁ\ ,N.,f ﬂ _M Mh% —— _q_m.,ﬁwm__‘mmw% f?q%ﬂ.\ O SO

"3

g
87 3 | q_.. " .. 34 " . 4 5 o aa T Y ! |
PUD UIDN] 1n0A pbau 0] IADY 1M UDULISO NOj

L
L.
:"-l'u-'

.
=
l__‘h'
e

[ !..!l-l-..lll...-]..lr{u[|[| -

e
"
T — el i | — g . 8 #—_.—-' T s e R e e
-
e
;Hh‘

l

O .
-t "

-
r‘. I.

- _ = . - : A : .E
_ p——— \ | | t.._lw u : .,“,. " “_.
— -, i i i ) - -
e _ad __ .___ /L s ™ Au_ .__h_ cn_ r...,. &z

- \ | . \ - - .__n. \ | o

==Y = i L | = S— .._._.......T, .mm_.. A.. _.:_“ =4

iy T . Sy . B f ,

= = b B e i S

e . , ! | A 1 - j _—
" — g | P” Tloq - h.. ..rnu
= . ; - = i ! . 1 &
o : ! — - *. a =g

i -H rﬂi% ) - mr “.ﬁlvufnxl.-h\sw. _r..f...._ o .

. \‘.___ _r.._...: t .1..&.. #” -

= Lad : O_ = e _ ‘.V f...!l..n.hx hii.. _IH::
_ - ; . — .\\ (va : {M. 1 e & ..{._ﬂ
JC U e X ~ ~ N\ 5 &
— Hl - -~ - ‘\% ) “ m(.\ | - - N
: l.._..lw - » .,.....nlu% MJ nwh

~
-

r%
ION
l
|

m— ||-___|H1u "H.l’.- i 8 ;
== x. v gy "y ¢ w2 ,ﬁjl
— E— ' . i - .\“ Y o - .s_; .._.
E 3 o 3 p.h.!l. .rl,w R ..r,..r.w - Vg

- - | )
= —_— st : S - . A«. V/. 0
A‘ B AT . J’.
e s § 3 i
> . , < = D

-ty r il m— e f L - n' -__I. =

’ T
i i
n\..ll, .._.«‘ -v _.....u:_.“.._
g
¥ axy
i y w g
'u ___“ |
-
:
,
4 4
i
1
__

L)

VA YL

.



Courss

SUDIE

A f

Grad

} O X T
y
e
%
ql..r.f,..;.._
L1 ])e

I Buildir

G AQZuAmNQQﬁaa .

VLU TWA M ﬂ-.-.




o -

c A uwwm 'y NP

. 1
ol |

’u .y R /.$ o § W) W WA/ A).. Q du ML U (?,,50\._ L .‘VI\Q WAL ~J Jz %jﬁ
P d sawwd] MY 30 ysawu I _
WVAY) rfr..___w WOWL M _‘:/\J VadP wv@ WL Y % W Q *gll

/ : \..7.( :
&.p;ﬁ,ug. y G \f,,/r aa .Q,,,_k..QCJ ﬂg_ow..?@b . .,SGQJ .u.(,\g-\

FoN1Vy 0 W lisWy ; YD j\/ ofﬁu ¢ Eg.v.r..v\ j:v

yonx 30 AapEworp SRS
‘L

..AQ\O (P.r N M .Q._”. MY (rfﬂ ly/a_ ﬂ,/w “A Y _J.,‘v‘ M0 J\QJ ) O »M _
( 5 h _M .,_ﬁ.d A WA/ fﬁ ~ G ﬁz) .g./J 0 ,rA m,, 210 f@ “U/”ﬂ MF .r.J A ) W A \ALY) ,7 G : 1 3 g‘u.? AN -_. (__. g OLdv g

| —
Pzw._.vu).ﬂ._f‘. ..U..r\ﬁ.-%.um ‘¢‘ |

"
% T ~ S Oﬁfﬁ Q @Ju | < ~w 0 JJ_ VO AL _.me_ _.w a.d 2 AZJN S Y MJ ~ L.

. MQJJ? .ﬂ(\..mw -.}JUQ W)\_.ﬁ. M ) \a ) #.h f YD or~vT) 3 ,w,, ~ g ™M W0 ) : fd.k.- N.J ik EJ.‘.” ﬁ!d S QD»(Q

ms..,a_,sr P 3 Y o.,,;uck U QM0 () 07; 40 ﬁi& 01 w0 'H S e ¢ wa? &socw;c_...u WO_
| ﬁ

:._ (.\w.-...‘\o —J.._,) A/ \»\Qg ,‘\.. \ @, ! { 2 ) .\m..;}r.;,q.u th. " A D MDA _ ﬂudmu (...Q AN O N.f?rdu.v.. udm O ﬁdﬁ.”
e KN pawiofl 2q 0 I ) 90 bwyyaw sangoawy  Gapram woi§ny -

A0 |

L . AL -

A r

EQ \QUﬁ. ...‘-0 “.Sf.ﬁ wh :,ﬂ ¢....uu_.__ ,Mz.u:?b 2w0S  SY *)p._oﬁ. jﬂ *O (A.vm.‘ousdu dl
by T2 yqwiog %sw&u? M™f o mprdal o Jo pap)an AW

G WD) qwueu PI1w J Pm_ﬁ_éucw:r ,QN. P wouNY «snﬁot\j SO ylIns uqavot.ﬁ :

s

_ "AY)2 hov P 2dwn)
ST INOIEREQI  Yvos oy bg pawiok ¢ wo) wpoﬁ?

1
"
i
| I
7 i
B |
1

. L
L | "

A
& H

L



‘|i‘

\ » \.
‘\ k N
L
a
"N
“_- L
S
| . &
) .-~
A % \
. “\
.! [ ‘ ' -
| ."1

—

I I e g e e T e S e

TR T | w——

E —

L]
ol




|
- H BN ]

Heek ars ave Omifed
hol waley vadialov
P

._ A
~ =" ek waves
« | g

.J
Yoy
: Covvectliom
qrv'- Iﬂph AS ,‘l\.—-pgwé;ﬁﬁﬂﬁ‘ va N\g Moy e ,J.ﬂ\ ﬂv.ﬂ (1A xﬁﬁ\a\{.mjﬁw ﬁ_cﬁ E,\%- ﬁ
_.d / )q@_u_.of,.aw mo_«o. aa N m;ﬁ?.e}.m - rcem?_: .,ﬁ...i??:;

= ; it

4 P
O o \) h

W | - |
< m_ L T & |
i | g _
ﬁ _ 9 |
P e P | |
— - -3 A _ ¥ _ .
llrhﬁi i .__r._. \\ |
.\. W.ru...a1 \ .wr.,_.f....__. y - | — ¢ N o~




—————
— — e —
—— e —— —

W«: A b | —1?.@ ) € .v .u. A ,I\u.?lsu

MiPHir py ﬁa ) JOS ﬂ__,,.g,,.wo_ A w 1 ﬁ&@ bc& LTy f% b w YU 2 2o b Iy Vol

P\.\Q\M ..;_;?Q &\wv‘wi\.\ﬁ,ﬁxx\wxﬁ , 2190% m.;._wc.\w.—:ﬁ_ ..ﬂ..qwr) J;..ﬁ&& vy vH




m _ -
N [{1/. B S
. .w. ..._%v 1 s . ! ' . . v [ , : . -
1, \ \\ «lem m _\.. x Q U Q Q FU SS8IPPY H“__\ -

_. Yov1ap 10U O] ,

)
ALAVAH IO L zg,_: ASVATd — 129D} S1y} UO SSaippy x-
Pub JUWIDN] ANO %JEKW.% 0] o« ADY 1IN U UDULISOA 4NOJ ,.l -

.__l_i




e ol S PRI
Coobe St o







Name - MAuNnG. . aB U L RS N R T
Address ... QLo 8'0-)@--[-6 NG R R Ll s

....... SL&UHJFlI]
Course Name Bull9i MG LOMSTR W Tiong QQu.lL.D.g(e} NO Ztc;)g ......

,‘D{eﬁuo\n‘rsmn Nfli;/) '
IR, DRAUGHTS m ArS .

lllll

llllllll

Please staple an Identification For
return address slip.

arrd
?4 ;?LYT

read your Name

PLEASE PRINT CL

Do not detach.

Your Postman will have to

Address on this label —

,_,
7
=

/7

[ 1] -

Y J. 7
et Fry

/

N/ /4

MAuNG. Ky Alu. VA

Name

N
: J 'y 4

/4%y

» I
-t ¥ J.T'
gr - <
L™ . - P

f
']

Address . .

/
sy
Y .
/4
/

GPLO.Box. |§ gc/

4

SN

. Post Code:

STk




»

'.hu




STOTT'S CORRESFOUNLVENVE VUVLLEME |
140 Flinders Street, Melbourne, Vic. 3000 . >
- o

IDENTIFICATION FORM __ 2s

'

ol No. . . \% e 1o Lesson NQ ;

MAUNG Ky AW NAING ... N . o

Naine .

\ Coune Nama LDNBIN ED SLiLdinG. comy
P 2 BulL9fec! DR Nug

(5 / LI SN G

]

{8

STRuLTON No.
AN T_L /“ﬂr\I\' 'p

/ (O .N\J & ;’
/e “We [.LO

2 2 BB
'R
A !-o



_yww_o.z.smz.ﬁ@

e ————

i ———

D _ L= QC:\u ING Cows TR UCTION

e ———

i ———

_ (a) NAb P.r liom- vy fisluve

' -

. Ab Frfc.iga {ixfure A The fisitut wied fov wos Mm g k.}# :..__.
“The, ove iw:p\%d loceded imdomestic balhrooms and Am office 6%y ..:.
WoaSlhypom L . Q??w | rQ,w_:;_ S how eyt | Chowev rﬁLr, DJEE\S *4oc.ur. 5, kt
oL ded ¢ - el ov cvash L fains cOme ('milo The ¢ cale qory,

o —

qr,oJ \@QC}J. m» FJ._,,.U_ _x.d..?..%

.’I

1 e PosSage O {4 o ages “_\Q O :6\ Cecev Ab ﬁrm

s __.?

. o I TP ! #_.,‘__ i
: ' D C . / 1N | A ( O w0 { T ¥ A : Y r s F 0\.*
- . : A~ (D » mr ,_ | w CNHNP | {) YV ~ ~ _ ..N e. ! |
*_xiD VAo ) Crm mﬁr m..._,.v Crn. Co((ef ¢ .ﬁ DY ﬁ ) (v .__.J J I S B - \a $: TN O "M aam n Cm g
. L 3 .d ) 5 f ]
amd Lol im 4 bhexe S0 papuvicéa Amlravr

(d) Tmvert
Twe @ owest oind 0Ff »_ﬂ_xm{ Mmlermal Suvdace ot a Pipe 6~ Ch ol ot -

CYOS S Cectiom .

‘A

_”, ) ﬂﬁGr): o Q..w.&m_\

Groded n fot oithim < g TaucH d { LooY A mlended [0 dvaim 1{ne dloer

. _ o . i |
N ﬁv 4 qm.. _J \J ﬁ fay” __0 \ﬁ, | A M _ :_f\i@b ﬁ_~ A "\ ﬁh._,.w?... W U4 .les Con ﬁ~

e —

ﬁ\r.,._ G W%G _W rb .V P _m,.\.--.f.f ;—\ QO .—O i i E\ N\w/*’ x T. _r..wx nrﬂ... .w L Toﬁ\ﬁ_d.. Qh ﬁ.q ;‘l

...H\J; ’\mﬁ p - . \As ; ..~ P "
,w P adi Al Ll R e R v o AR Sew ey Wik g h
— oy (2 CTOWVTY

— Tro Pwean _ﬁ @E\__,j 0 | 7 " A._ A * Uy €S Am _.Q hows e

- _ e “ﬂ N (A 0 A S S o ( mn.;. g m 0 ; kI m..,+ Leo c _.JQ

®) A +. LS p r. ._:L " A__.f~. r, vé B ¢ ~._2.. MA M ,m\ by Q..afrPL

/I\\. () * .R,._L_ﬂ—m.c\ >.,..:.) Ca. A / h @ \:_....rﬁ r.-:w n ...& -

-

P A {lorn 0 ﬁf‘.. it . \uﬂf Q. _-A__. I Y :,? ) v\ C? \ \ @ ) &y ,.L. aJ€3 ﬂ) L ﬁz.rr... QM

o

Qs Am(yeC e A (Prre §( Ur€ Am __:_F Y | ¢1lew b (v L P 0 Uwmllee ?;._....m ~7>.v INtyfaig s

?3« e({u~ve clo€] __.::—. Dt R \:é- w ol ¢ v, ﬂ.:.@ L w0 .~4:\u | .—«/h r.ecrm ﬁﬁn%?}
Q\cfﬁw .ﬁvz&\wlm. ACJAQ. P.)e _,_;._:bﬁ.\ \_;._-_::x? hf?ﬁ q,;__:f..r A,.:.m; —_:__ "l 4 .mr. ﬁ.ﬁ\p W\JPPPR

.



. > . - .. - I.__-. - .l " - i ail J
! . ~ " 1J_ —- “_ . . - . h_‘_._. - y h # _Whﬁ ._......h._ Jﬂﬂ.{‘ﬂ- I— -8 _ . I
’F ' -y i E ru- - { ¥ . ¢ - —l...l.l. | q . |I.E. S .‘..J.. r
)

i

A i = o r
| u.- _-u.. . | h Ll.'...“ L L e ... "
- [ § . [ _ - | ’ 1 _ I _l.lu.l r -
- . 1- th _ | m ._..1 -
=-J e __p._, .l_q_ _..-__ | ..| . " - i | — . _.\._-u- L
rf & .”_ .... o ’ _ T r . r... ﬁ. | | _ A d . _. L ._ J L __ hi L .q.l -..r. - F,
i i |......_ i .._. o - i | - - . L Y 8- .-. q _L_ J | "

i
[ |
o’
r [ |
|

N W Mprmrqg Sipmb vawm

8-

\uofu.t\ b7 T P ?&d: ﬁw@l{\ AT 1Y 195073 n.wddcdu ol 52
Iqéﬁd %Qw.\v %ﬁ ..W(_\ﬂ *Lﬂ. S.~..3 mwg Ho.w.\ u.v..ﬁ { ST N !QN.\TO@\ .-“L.._;.....w..h e B

~ * MUAD ﬁbﬂabm_ﬁ h%) ﬂ.&

- AT wamym ) 2yon Fur AP M} pava Jo S0y po 1470
, . ..“... X ..__-. : \; - } __.-r_._ . .,..
L..r u vy A 3o .?ﬂ Dg P 3 WY 1] Rel Jow Mow ( 37919 dd.ao_ jﬁ Qhﬁ.m b _.... v
v RELLT BB AR o o) 7P 1SP 2|
...h. A _ _ : _
= N..%S\W TY w \ﬁ_. M,... 5 Qiﬂ .@ [ m.fj :wdw% S T«. ML) ?,v\_ ﬁed,...)u D %GG hst_ﬂso‘_% 3 Qdﬂ S DW L___
Adwd)qhs.:\imw \W(Q\‘ JoD snTcJ.v.u.m.»i ,vi\w\ .jv .__.

|
y iy
e I
- |

|
-
4
_I.I
|

y " .
- I .4 -

F 4 ﬂ _
MOME T TN LA 00 0] P A wr 7_—.—“ _

-ﬁ.-......
.Sm.@% ML T Mg o SN Y ™NL _ N
* 0 -

‘.._

o

“ J(\wfr.‘h

T.,tnmvv ;2 Sus\ml(* 40 S+P$~1G\ st . u _
v

../)\Q,,_._.Qd (Cor_ me

6s
to%:\un* .:wx ¥y | ¥




Precek wder Javel.
G Ahesr OM m.}.@ \4..@
cide Whee L e o

(fop Ac f Lo

£ O BR w0 ol
yo ek ?Eisf om e

N Q@
“Tacy ome 45 a0y dod wiina

- -...|||.l-.l...l-li._l

i ——h—

.4495 vent __fcﬁimln% \? o.?:_)ﬁanvb ﬁ\.m

Lne 1rups ot

_c,,._.,_., VIS o »wrpﬁh& %C)_o Cmyﬁ.@&ﬂfu

ﬁ,$*£¢ k& (ommected *C o (UAMPMO%
byonth Pife.

) ﬂ o s\ mvt Ve DAGn W | <<J &.\«Ss \sr&
,ﬁ.._.s.m CA ~_J J | .,q“ T..na\mC?,Lll .A._)hl \@Q Lo € .ﬁ*.

A ™ _ﬁm\-t LO™M N € :aﬁh Lr._-)ﬁ ;-EQ\N.Q.\ <?_(*.

..p.wl P\M\.‘.KNV




- J'| s
1T -
1 .%k'-.*_ ﬂl - I: . UL g i

Vi ) VM 70() - Vet iops g Amcigiie d ;,-r

ot 1w oL tns mey, s
Vet 1ops omuct Ve ks /QGMF




T T R O |

-
[

. | 4 A “ yor wa I\
(@m \?5 MNMED UWILDIN (A (O TR T ION

) [, W a r ¢ v ¢ 13 D
E';_ SUILD £/ S " D RALWIH TS MmANS NI

T D

(2 AU L DANG  (OnSTR
* :

WL {LO N




Yy Uy o bq (A ( :
S W ~o “:a ?xﬁ. f O~ Qﬁ Ly i W &: __ _5..___., _ :

\ -
¢ O ﬁ f [Lry L mePe § s O-€_ .~£- 2 .. -9

1
m-

D.?.; ‘Jm\«\f}g?»l YQ\,\LQ_muﬂ __F..__

.|\O e/ ov L, &r m.,.x{iﬁ (7Y [y Q V) Uy \ 44 B ( (A A h ( v A 5 _._ O S 2. Z :

) . |
e exihimas ovetnell AL AUNEE

{ O ~vemov & \_ 2 Y (YY) i e..,_sk_ N v l MES | )

L

HG ( Q\i&)m:.x*.l & ﬂ..ﬁ_wu C A.v : Ci VA w_? (L Yy 0‘.‘ .-/ Lﬂ_? (LA

A. o Gtcomod cde b Of u e g G A QW Q e

.

.
F ’ ¥ ,. | |
’.\D AVl AR e Gt /4 cmn L, \~ Y w1 (e / i (e

57f u.c_ ._..._b ) |

(Y

} ._“:. «pb mxt‘l ﬁ\&. (1A o/ —vv 5 ;
ntn Are 2t 6.4 . 4
A\J. _Q A 3 _.\.\vﬂ v_\ MO




vl _:h O.« o__siT Cqs,cﬁ &Q%?Q,S.. M

B ld e allowed . sellle b

E.,_c&,\w \.:.bm  Tve 4m &R ‘& L
r,,.&ﬁﬁ 7\,0«(@( &) G, b L .& on P& Fcﬁ [0

..P\.T 5_30 A m _L;x S h c?m% :..,c.\ _Em

.... v *
§ f( Qv g.&\@\—«é A C;\ﬂ.ﬁ L. ﬁn{Q\D OCL\I

g?o.b Gg.k.ﬁu Mrﬁ. N A o__\o(chm\.\

u \@\\Nn‘ ﬁ\ \_. X ,ﬁ.,.\__&.lm. ( A (CLLES r\{_T.m\S

,P.u O he ._5.*@51?_5;@ _,_.?.__% A whlle

|
-

( Al P..L..ﬁ% *.C (OMmm € + M._}m. O L mm& ® ‘m h C.ﬁ 9)\6_
| e,» »rm ucal_cs.. of Mt lus Launthel o
\—\.f,m. ,f @Qr €L, \.Au.f PVEAY ! _3.

J e dlowr

,F,?t&fo < comAdroled

{e i@%&
fed .

.mﬂ.af &T ,Frr tuwo »93 L {(ommel

F£ .AT@%:{GQL_C e T c??\.m

OTQ o nal A .V *,u, \JH m.\_% ﬂcﬁjw\*hrl

.u._.c.:m\_‘?cn__?. L g%_?m c???o 7 12 Vo
\Pf.@t r..ﬁhwr{ﬁhﬁ Fﬂm{%mﬂﬁf\h?l& ﬁﬂl&

m Ay (L. _\‘ J ' Gvna ?\b 9\7 U v\

an» Em r J L.B.Ea.:\_, ,_n??w

od ome 0O dico vali-es.

Qﬁ@\( p‘._cﬂ

————————————

“Twe oud Lok ;ngi LS rept R ot selocte f; 12 o Pereloy f.u
f,?;m..._rrppr cor b

.Czw actione of G L'm b LT LWev o (ot Wl comsicls O f A
\..TZ« .,clxﬁ_f.ow_.?». h&\xc?. Q:Qumy?sﬁaw A " \,T_,.,;.«raf _* o D%; fm.,._ﬁu L 532?&

r ) :b, T. A .;.:u xﬂ)ﬁ W,ﬁz-ru

. (N 40 0 - \~ _ﬁ..{.-mv v (A _ . ve  ov e L A ,,«.5 *F@ 1..7? ‘ (N au

A\C A Cr.bs\\ﬁ (Om .T__c:mo- rr=R (N Ovan § A 1 (O ,%ﬁ,: C :.;._a

) S
o A_Af\bl ,_.?4 »
ﬁf.f?i,g\

hew 0016 ¢linm.
J .v o _C ) _.\ﬁ “ \Tx f Vo —.C_x.:._ﬁ G rﬁ A .__h v f .,_._.F OY ( r; rf L P(—QJ i n» iiﬂ.;




. L _ ¥

. Ve .,.._w.........n
- i .. = b B | r.. I'IJJ

Jpre ™ TR
WV gy ANaedS 2 O Shur

Y0

d\w._w ‘u.—racc.sm 1450 \jv\w‘hs.ﬁ @q . _._Gﬂ $¢

Lomsri RS MgrRlS MO ssmb ) O PR

|- - .
. lwl1 2 mb_ h\j .@.U I o]

-

pa MY e 1MW) AP gu P ™) Yoy 0} R :_.w - o
] W nw\wd ) 2w m}eﬁ ] & ~2J0 o } D) A1y W/ ._.Qw \w.e..% ~+9 rrodand ..I_—.W ~‘ 0% _
— |
M n._wfw,: P WY ﬁeﬁQ LR = h#.JaSb?& ~
wmr_em- A ' (/ Q,J\ Um. S_,._ ) 3& Q__,.,)C e l§simawe) ﬁf«gxwm;th. =y
I AL TIAry A PND g 2 Ew\q\ _h#_.d\m«efcw -

MJ ) (N2 W, Y " £ - A
IO S CRR L R B e,

\FW(‘\EQ)L \r\uﬁup}.q _IO (rﬁ_#/roﬁw.rd

.ﬂu..vmqw(rn\r{ﬁ*.df r‘;ﬂf{du
N ﬂ«u;u ! Yafo ) am ~..,._f$_u SYW 1 WY o MOP Q- _
d. < \dJ v sud bl tg GJ AN )0 dq u..,,,_.,), N\ T C../@ O

39 B m.r.r.r\f_f__CJ
\7) w 2™ ~Qf.¢w S m:(\_ ! r.\_ ;rw/iw A ﬁ..__ Y ONAA ~_ A./J d MO ~ .J JJ 2N

N~y Aq ﬂ,: ~") l% H

e SV ¥ A (
~ .+ ") A Mo N Jd AD WAA q(; Mau >~ " S

’

1 P AA )\ : J_._.,___J A

oW W9 e di.”,f,i A S ¥ PR W 01 M ) '
o | ny_dn—
Wy

WA Oy Hu~-:t.£ » O My 102 Vv ‘,Q

ﬂ | _ I_ \ .u ..;._rﬂa .r)J...__ *J ......,m on*
@ v 0) e MAPRIL 12w 1) D §
~ YN A D T o |

| f‘ ?.v‘idﬁ/\w

" e

P WA J .)U*)_Us




o opogmag Ly g d
J

26691 Aogogy sseppy 5

e . T .

w7t | L . '\ £y . < 7
INT YN VA Oyl OWEN

H
YIDI2P 10U O(] &f

o i "SIMNA ASY A 14 WD S1U41 UO 554D Y
VIUVATD INITHd ASVA Td — 179P] 3147 ,_ 24 h \J
PUD JUIDN INOA DDA O) 200Y ]I UDULIS Opd ATT0A ___

e

-
} ull

TANK

-
nitted anda fill in attached

b

1‘*".
-

1%

»
-
Ya
r
» v { 'u'l "

&

x5
e
-

" " 4..1«3

-
¥y
-

Vyvam U o
O;x‘ ht

_...___..._.____




]

’ ; ¢
P o H«-.O
Vi _Ln\ . *
>
o

w__\rr _...._Hs]s
q......:; _l.s
MIL_.J : e ) f\“~)\

= M

s \ N h,_.ﬁ_;ﬁﬁ .C.\.ﬂ«..?.-ll
L\ i ,_,

' n.?.a&&t h h -
d '8 | |




A\ 1)

.ﬁ::,

I J J

::: | 1Id

n..._ \~_,

SRR RYY

__\ J )| __\. il N}
{ Il

1ALRE \-:_ FEEY

(L) INTHGE N

TN

]

R gy S Wi

.::._\ ?:L FIRIFR Y __x

Vi :::_

s

LT, !

n/
ﬁ
f
SI1RRE
HLUBN A
i)
_w._._ u..ﬂ_.
vy -
1._:. .__m ._-__.._
. 0
el
i
’
A |
.L.._.
.. I
iaa ‘ ‘
. - :
_._ ?
'
__“ B
; . P
Hﬁ J -
. g s d
. ¥
. »
_ -
| A 0
: | v
? " ’ -
) &
¢ ¢v\
__v -
-’
Iy 3 |
P ._
3
4
-
F L i ‘
. g
| _.. .
ﬂ.i
.. '
- .
[ .\ L
| '
| S i
LA ¥
1
| _‘ \
iy

i
: t
¢4 |
{
£ J
K
‘
’
; < M
-t €./
’ \.\
s o ._‘
. :
‘.
‘;..lu
L)
-
»

E
i '/
_._.l :
"
,
" .
1)
,
(!
J
..1'. g
' _
e
() ol
)
.. |
.Ih
FH. é
)



I~
. —
-I

93c— AS rimed

ol eeiell Y
od o omle [ greg o PINS

v e

as plasier of pPa~vis.

Cac r > AP _; " r\.(*ﬁ‘.,w L__ m O F- ﬁ L.. W A WE*“& 6;

Pﬁ __..,30(..“__ S\ﬁtrwhrp .\ﬂu)«- \uk\*ha,ﬁw L

—u LG J."qmt.ﬂ.. Ca N 2%

hﬁ.J ﬁw,uf; uﬂ.,)r ﬁﬁrwﬁ
J&._l__.. '\l‘l‘l‘\\\‘"

. e . ﬁp acd P O ran on X O LCet 1 evrt m <
C ﬁﬂ. Ly N Ca .vﬁ LS OmE om&iNC .ﬂ C ¥ S .v»..«.d ol K > s i il
:

- ha .‘
! e~ T E T 0 7 _ A __.]_\)r *\s\fﬁ“ﬁ H-.U 4 CI"Y .ﬂ.._. ,.....U J.....A,.-.\.___ﬁ p
™ .”....___. ...\_._. LA M > - - - w | S ~J J - _.,L_
f \J
\ L.}
ﬁ ,ﬂ J \ ;m B [ O T ,.1“. s LM a4 a
3 J | - " ~L i S it A Y
_ AV ﬁ > ,..‘M F - \.\\

Cloadmg Couk— AS CeCowd ) cm s of Ploitirimg hiln HEd 6 mrrmm 74 _

4 " ; .l_ > _

- Y an o ) - ~ 3 J : __

o i _v f - N ) xﬂ A..___ H,..._.{ MM _r.l S5 LAYy NGO o »ﬁl__ﬂ ~ fwrudal A &\.\nﬂ(&.\.ﬂ.i\;b fv A ‘ &'“ . ._
. - " .\. ~ _ - _ 1 | |

it 12, e o a..hx.\. %_,._,w.q..LH v S B oo e Ll L a | _u._i.,,.w W q (o __”.__H A\ e ..,b.@ .‘Ss |

agter woard Como ot odf G. (ove ofF Guyfsawm Plasler bgw .&&

I-I

koo theks ot heav, (afer Tweee Gue towe 1 \ ey .ﬂ&n}i o .ﬁt 3ol .
\*7,ﬁ " mﬁh(fbr. .\J_.,u ..h\\.b v \—-\J B | CAon W =

| ol _\H.}x...ﬁ } : xQ _)._.W " ,..\ r_\nrhw 50?& -

| .}.u Con— H L\_.ra y | e w_.._.\\. 14 | R .“J. [ u-ﬁ?.ﬂ* »Tﬂ_ @QQ au,...,.\‘ rew (e W NC(: B .-u..

oot n a wle A BE -




‘ ._- _m -,.
t% M5 P werop M) wr Apropd -l M

.{Tﬂ L '/ i St Pawas ivd Y st u.taum_ate Ga
&.ZA prdek oy f bwpf 17 0 woryImg Wby 1 Caq 1§umﬁ

s

«o-.e.&% Rt Shaly, .f\w WY §7oy %ﬁcm 209

oa%, 52720} Mg Pax eyl wn a&.._l ‘ \QRV,\EA\ PIunuy ~~rry oS
\ g P Tay Pt G perm) 34 fumerq pea GRS

.(?O._M\z.‘d A 3%
héﬁ_gbwﬁ _-ﬁ..f,.._T_—t._.Aﬂ |

| .J < - -
- : .___.I ,..I.. \V ¥ ' v
J

E P spngep husgee

AN T S )
1I1d 9 N AgA hi,,__ﬁﬁ i

-~



o8 INAITIE l;\“‘-'f"\.:}f; NE D »

€D BulldinG ConsSTRULTN No.. .4
f\i\“\\ \{L"“.frp [_.ﬁ‘\ }Rﬂ,A’AI,-}TF MPM,}IT‘/\ ““

™ .’ Nl /£, ' )
B AMAULYING. . Cons:

. In
II' " }
rF 3 :
y \
j |
L]

A

(\{‘\W ()ufr\(\'\;mc:) \'\&-S 2 2.
. I a2

Complode o

an will han

Your Postm

Address




[ tan ?&.t, L

dulltns o @5 Soo % .r
G ol CoeRR ceansoned o n?m_iu rﬂ_gg

baklent | Potitions ave €
n Wwave Redimate ?w.ﬁnﬂo’w s ﬂa

u‘)__..c ﬂ&ﬂ.fﬁ Orrbl
0}@ ?ssu ,3.”5: e hal
Q2 C,Krﬂ %oﬂ h:.:iu f&ﬁ:w

ﬁ‘vu SC~ L_.f,.q?rf.g

Wﬁ#....?{zg,_}r_ Om @ m...,h-. FT{N .r.’ﬁm.* _J;._/ ra.._.__-_Affir.» Q%JW(P..* ﬁ\w)h ;_’.’ h

L)
_ u~ o N 12 . @.—L\rﬁvﬁr.— ?

A \.F,..’_m\&a A.,/g,-i_f hA on u nee$ ken ¢ C?(ub E*r “ J N.T.mx K LR ﬁ Cv A S
) | \ { . . - ﬁ .
_ ,ﬂrr f.uxhw.,tf Qf oV Nx[N C S F\._, .qru ﬁ__ n~¢ @ + SCY ™M A D ﬁh.} ﬂ.. m. . rﬁN b »n ﬁﬁw

Q;c
J
Qx...) r..ﬂ Fﬂ;@.; K D_.;.. ru :_,c.n.......\ ~..__lm )(— . ¥ WU HG ne ﬁt~. O W A.

~ g A S {arm?__,..
» LA m,.h.ﬂm.{./ 5 A r..q{h. va § N

“







—w v vy | M g vU ._.Q as.:?“}\

UINIYIN My ) .
/ v I 7\;\ x \‘ Vil JC ) QUIEN 1”
o)

2] [ (| :

ATV , 1SV
Vil ) INTH ! ISV 144 JOYR] 814 ] Lo s sy

P LD A |
: UN ANOA DDad () A Y 1M U 8¢ | 4N
‘ 4

&

-
-

" | -

ot y

PN



L ?5 Ao
) nc...b.w«c,h.,,cif AS bﬂ,:,:«..?.:.&!u Yoc..:,q!u A,.c)\ a

,.V.Tv wauforwao.. Sl w\mFﬂ Gl cflu\ﬂ m\.n@rre_bi}iwu Cirn. .,
ad Qﬁ?l* M“\__ Prh ,Uw‘t,.rﬁrr,fﬁaw Ol .wriw_*ﬁ W YUY . mcp.(uw..g U~ Q’b‘d g
w -

Oc.ww.,c-m- oy Wi tn L™ .».Tm & ;_frtfﬁq

Ay ctom cmam;‘nﬁ .
mLm.m é,_;,) L4 c&.& Cn (L, E_*.’ .

| el
r__.z)rr.. 7 N

iy Plammed romstructed
imﬁm&,ﬂ?w O; e _moﬁ?@. G 0 .?Q(u O non _._J :
ﬁ,Od rﬁ__—\CC{ﬁC.ﬁ 555\,,“.. L_.r..._.

N \ §

) __. ' . _
| § (O m2FLI &8 ¢ ,(ﬁz__._: L (AN
I

" . _ n p— # _ _.
m £ ena v 4 A
S..(Q (N LA/ “ Mo . & J

(o ) laas walkS

(cy ~TRS

illl\ll‘l

-I\ﬁ RS A A owy L% (\w..ﬂ.\,. DLy f ._7&&@ he A yulhht, (O

3

_nnP ) [ oy Ut > o Oa N
L ——
| . . L / ] ™ .»..__. » ___ - h ﬂi. r %\‘1\.
e s 4§ Alecinimg hotus ovechtod cullE SN

mﬂ‘ﬂﬁ)‘..f.r mibﬁ ! . Auin c\:,, 1 1 w..v Cevul L& wc..?ru ( U LAl Qi 1( 50 r_\(:nh ﬁL{ﬁr

)
(e Fw _ﬁi N %,c ~ (O WC(} § ntvx -

ey meter béavd ¢t o ard

l\ﬂfﬁ Ji@_ﬁb. %21811@.,“. QT orb\u. ?.;.__sdg ane P_D\srpv Cor® “_ciﬁmh.*n& .T

mf...i&?ﬂc&. U Plim Powty \,olru ._ QJ »(rwccc.d

Pinln Pim OF
fed to edlh e e apr Linmas Gve Plagged

Cﬁ)ﬁm*r@c (ot A D 'y mﬁp T\*U iphi .I...

xﬁ)nr—_l Db\mv @H.ﬁc.g& Jsﬂ*?m. A S E&- C Uwnl ﬁc.ﬁa,,.nrb : %
} Wv..e\.». hﬁ.e.mpt_: G CA _..m.E,_F@ 6 A .F.Dr+ O.ﬁ F{F L L.i“.._,

: gﬂh \7@?\@ bus\ i U el A w g %F: f@.j ff ,1..-2
.. i S doegsrons  Contach. %

Ove (ummel
Coitek - Eosimmy




Wil Am duvrm Am duwes Gn

AN L\'\(’, O 'U\E‘nr" covL -

J;(Zl(lo.,reﬂmd AM L v 0 (o€ (.
WM O{- S{‘erch' ({N‘Q%M%(b
A dnedd  Oevoss

'L"\Q.. Y U B~

C
Twe, volteye

Lo 1 ~dvo o F L4
c(u'wg‘l COIL . —TM& \/M-D a L'Juyl,- M:j

vol'iware, Cam e adjus

led % Virg

aan—

1. A In ok 'v(t'l,owwu
T oletdricl 1y @ | ‘
‘ O'f-d' b Qteﬂ’“r“"“Q ,QOL«LUL ((UY \ \I\waf <UR_> ‘ l,( h 1
A.‘S (onim e ‘-'J )

tof elecdm et 1y E
3 / ~ k ( W) eleid v t‘a~ﬂ f’ow-%&_! PN




\ O & F&'«hj




(OGvil A

‘Ao_ Jr;,.j J

Q2w c.._id
T 0L
e

o o Ve ,‘rml.c%m_,
J » ,.
Gu il N AN A. F@ A ™ rsfa

Yn g&?(«.n(m- ﬁ—_\P\Qw L M .)«nmn_.
».;wmw Gve Ml A0l
They, O

__D o\ _.,b\ﬁa ,L O AN OmE .r.\_- :

loscture omd 0t havd and 4

bla(® ?&— Cimmh MO
J

o h o acL. ton ot flooA 1ites .
ﬂc;c.\# G h*m&. CJ i ?e Cin Qﬁn\) %Oi

ot T?@u Con® cdlen
MQV..\}.L YC_._..Q«\(‘P

i \ J - . [ Vv | F 8 __H =
he ddmg Gqué™y {ileg

i |

| W~ oy « | ' .
~ | =, .~ A’ L ﬂ...... E 4 ".. WAAAS D
_.wao D.})h_ h\{,ﬁf Ui ¥ Ou _wx_a. J /
) AT VLI B ] . .h\&
: 1 » \....m_v ~ ...,RH.. N_..... AL \ ! ﬁu.., mw >+ W \v 8 7 :
D \.’f Lﬂ\ _..”_ \\. h e A L A .Hr Y A 4
AN ol e ma 4 h ._
— - "
1 o ;.U_ﬂ..r)\lmn { ‘ ' A N.}LA ,
P i _ = el o
_ h
.__ L ¥ ) Rewimy lhome P AIA
- W |
)| -
_ - . 2 - -~ Y (L~ P g =
¥ - _ ' . L .,\..1...__1 L | \ ,....J\J .\-.\. _._ " +rl A L/ ]
Ay \nome o TR
=t
_.\l___rr.\._t 3 v 2 1 __._n.{_..._._}__lr
- v
] .
\ _
n....\....,\n\\\ \ ..___
" K 2 ‘ _ 3 = e
= LA - G (T0vL ¥ e damy LTS > XA W &K

FaTa

+
J "WV (s { 5 ~
_, _ ~
" . \ ’ .. |
" b AJ % r ~
y ! A
3 ) : u o -
’ _,._I. ' N -\I._ AL._._.




Lo qo ok of el gmmedd .

T4 m_ocrp o Pgu Lo bbd Iwe bondev donct . Extre (0 € 4'S

_. | | | ' CA. LA g § SCar g&ﬂim.
*_i..,crr,irg of.r..l?..u mhl.mho?e,w ,_.G CG(,ﬁLm. aadhiil J

g({@a) O mur/\ 2w S .‘)nmx?.u T). O * \A,A QLY \V/Qrv fP.mum\r) \@Q\, Ph J \?\(ﬂ w. EM A
o olww. \ﬁ LY e Q‘u i v ﬂ.?ﬁﬁﬂ A D ?.lwﬁ.n& So ,.T: S.m. Q ﬁﬁm}\ . Alme ) A .Q.de

. T fode ol et used
he ?ﬂrxﬂ odé . A4 e w_,cw\@ a t,ﬁf O e )&&L& d ¢
q,fr cl €\ O Q\d PG \.h..ﬂ pp ~.¢(P uo,,é_.v _ \.ﬁfw A..,f@.(o, _Phor _,ﬁ@

Qu}L _\495?.3¢ A S m._,(@i

’ 'l .m‘_
™
Can nﬂ ﬁ,gD\.)\h ._.J.U‘ L A_.q , ~

(..um ,Aoc Yy < w x c,rrh.P_., V\ ,...e._

?pﬁh‘ﬁ_i@
A L ) L
....A ” A W 4 r..._,, O m 0 ﬁN : i

P _ﬂd ~ .,.\.rr,..m\.rf ﬂrp f.. m O *) m\ F,nj A“, H4.., ﬁ *).,a ﬁ uﬁ. }}\Jt ﬁ. ,(‘~ - “..ﬁ

L™
p

M

/ %\ .L(P.N . M .ﬂl Q T..J QY A V . € r_u e A ,.h pm ®, m..ﬁj__)_.; .L . aJ ;

a I ( caleoc e AT AS
AU E\JAﬁ, o~ ,.:H N xﬁ . Ovny Q r{‘ Ny M_F~ £ ﬁuv Ly WK rﬁ ; Ca§ .

)
0 {4 u’ s 4 ,. . .h ) ﬁ.f > ™ ﬂm..- 3 \.ar.m_- L‘ Ok _rx.(..r /
_“.-.._". \J. ..,._ * r...ﬂ - G ...u W \ AW V - S

\m‘r mf. 2 mﬁrrm. \T)m A J\rr mQIQD\(
o

J

. 3 —
II._?\(P. e rruﬂ_mxﬁr ﬁ n n_r.(zr ,,.,vr e L n Cvn ,_ 4 Q. e u M Cv

Fr.,“:.k_.h_f \r,)(m,r{. r,,_h_o.\ru Qa\«_,_mw O " AL, S L .,.\/,*L.r._!

T4 {ws LS mm.:n

cleon & “«ch% el i.?b* .

QM Qe S CAn P._ .

‘ﬂf?ml \%thxﬁ A 5 m,c‘..im m_T,_J..j €\ LOV m,;mnbr AJ | T) .b

O " .?:«. CAl xﬁm CJ Rﬁ#& S amdh _A&,;&.? Sw @ P éG\TT | n...r

S dost AS Some Limes wied K clean | The dlouvt A Clead o f &0

!

i

cloth . Tidhey Lo effectof  entuving thak joimls o madn c—ell



JOHN A. MILNE FRICS AIQS pip.Ed

Based on the Standard Method of Veasurement of Building Works, 5th
? v Julv 1968, the R I.B.A. Conditions of Contract and

.'_'{_J','?i. f \ ]-".‘F y 5
»_..L-LHJ'.O” | AVL & ] 4 U4
o Nazional Warking Rules for the Building Industry.

i

dwin Ltd, 4 Catherine Street,
(A member of The Builder Group)

Published by George Go London WC2




CONTENTS

his will in nO Way

in this book.
Chapter

. Introduction
II. Overheads Fand_ Profit

1T Labour Costs
Preliminaries
[.abour Constants

Materials

Motor Transport

Mechanical Plant
Exc_ag_z}tigr}_s and Earthwork

" Concrete Work
Brickwork and Blockwork
Rubble Walling and Masonry

Roofing

Carpentry

XV. Joinery
XVI. Plumbing and Engineering Installations g

—

XR?IL Flectrical Installations

¥ VIII. Plasterwork and other Floor, Wall and
Ceiling Finishes
XIX. Glazing
XX. Painting and Decorating

XX]. Drainage

e ———— e e —— T —
— ——— —-_—

-

— —r————

)ZXH. Pro Rata Rates
XXIII. Incentive Schemes
Index -




BUILDERS'

’

v

ESTIMATING SIMP

LY EXPLAINED (METRIC EDITION)

CHAPTER 1

INTRODUCTION

In order to have an overall understanding of builders’
estimating it is essential to have an outline knowledge of con-
tract procedure. The normal parties concerned with the construc-
tion of a new building are the client, architect, quantity surveyor
and the building contractor. First, we will look at cach of these
in more detaul.

The client: He is the most important person in the opera-
tion as it is he or his company who are financing
the project. He must feel sure that the building
is designed to fulfil his requirements and will be
built at an economical price.

The architect: He is the person who designs the building. This
is usually done in collaboration with a team of
specialists, i.e. quantity surveyor, structural,
heating and electrical engineers. The architect
must study the clients needs in order to produce
a building which satisfies the functional require-
ments and is also aesthetically pleasing. The
design is developed and working drawings are
prepared. The working drawings are paSSEd to
the quantity surveyor for the production of a
bill of quantities and later to the contractor to
enable him to build to the architects design.

The quantity  He is responsible for ensuring that the architect
SUTVEYOr receives realistic cost advice throughout the
design stage. During the working drawings
stage he commences preparing the bill of
quantities] The bill of quantities together with
the letter of tender is sent to a selected number
of contractors for pricing in order to receive a
competitive price for the works. The m
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surveyor reports to the architect on the tender
costs and on costs generally throughout the
construction,

He is responsible for the erection of the building
in accordance with the architect’s drawings,
His tender would normally be the lowest
received oflering to execute the works., The
tender figure would have been arrived at by the
detailed pricing of the bill of quantities. The
preparation of the tender figure requires con-
siderable work to be done by the contractor’s
estimating department.

The Contract Documents

The documents which form the basis of most building con-
tracts are the drawings of the proposed building, the conditions
of contract applicable to the contract, the preambles and bill of
quantities, a letter in the form .of a formal tender from the
contractor to the employer oflering to carry out the work 1n
accordance with the foregoing documents and the letter of
acceptance from the employer to the builder.

In order to understand these documents more fully we will
study each in more detaul.

The drawings:

The conditions

Copies of the contract drawings must be
available for the building contractor to inspect
If he so desires, prior to him submitting his
offer. It is better, however, if copies of small
scale plans and clevations are sent to the
contractor together with the bill of quantities
when he is invited to tender. Copies of the
contract drawings arc signed by the partics to
the contract to certify that they are the
drawings relevant to the contract.

These are usually a standard form of contract
conditions, the most usual being the R.I.B.A.
form of conditions of contract (private and
local authority editions) and the C.C.C. Works
I, thc form used by the Ministry of Public
Building and Works. The parties to the

INTRODUCTION

contract should sign the building contract (in
Scotland) or the articles of agreement (in
England and Wales).

The preambles The preambles give the type and standard of

and bill of quality of materials and workmanship required

quantities: to be used in the execution of the contract..
The bill of quantities gives the deseription of .
cach item of material and labour required to -
execute the work together with the quantity
involved. The estimator is able to price each
item in order to achieve a figure for carrying
out the contract.

The following is an extract from a bill of quantities, the prices
in the right-hand column being worked out by the estimator.

Bill of Quantities

Lxcavations

Excavate vegetable soil average 250
mm deep and spread on site average
100 m from excavation (m?)
Ditto basements starting from
natural ground level and not exceed-
ing 1.5 m deep (m?)
Ditto trenches to receive founda-
tions, starting from 1 m below
natural ground level and not exceed-
exceeding 1.5 m deep (m?)
Extra over basement excavations for
breaking up rock (provisional quan-
Lity) (m?)
Keep excavations free from general
water

Level and ram bottom of trench
excavations to receive concrete
foundations (m?)
Surplus excavated material deposit-
ed on site in permanent spoil heaps
average 50 m from excavations (m?®)
Excavated material backfilled
around foundations (m?)
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nd strut sides ol hasement ¢ g

Plank @ _
ing from natural

excavatlons start |
ground le el and average | §m total
depth (m*) 15 || 0.25

Concrelé Foundations

Concrete 1n foundations not exceed- |
ing 150 mm thick (m*) 5 1 8.734
Sawn formwor

foundations at sleps

L to sides of concrete
(m?*) 2 4 1.50

This is in the form of a formal tender which 18
ired by the quantity surveyor and sent to
1g with the bill of quantities.
use this tender form when

[ etter of offer:
prepe
the contractor aloi
The contractor must
submitting his offer.

The following is an example of a tender form:

TENDER

Pl T L e AR O o e .

................................

Messrs. A, B and C,
Archilects,

SIrFs,
[/We hereby offer to execute the Several Works of the proposed
oﬂlccs and flats at Greenacre Road, Newtown, all in accordance
with glruwings prepared by you and under your direction and
sqpcrmchdmmc and on the terms and to the extent of the Bill
of Quantities signed by me/us as relative hereto and subject to
the (ngditmm of Contract included in the relative Bill of
Ouantities and to your satisfaction for the sum of

.............
lllllllllllll
rrrrrrrrrr
llllll
iiiiiiiiiiiiiiiiiiiii
""""""""
iiiiiii
iiiiii

lllllllllllllllllllllllllllll
------
............................
lllllllllll
llllllllllll
L |

BUILDERS’ ESTIMATING SIMPLY EXPLAIN}
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Ads A sqhuﬂwh-#&?_ﬂ

[/We receive intimati
be proceeded with. ‘
J/We understand that the Employers do not bind themselves
nd 1/We declare that this

to accept the lowest or any tender a |
offer will be held open for acceptance for twenty-eight days

from the date hereto.

Vour acceptance of this offer will be binding on me/us.

[ etter of This is a le

Dated this .......coocremmimmnnnes: day Of ......comssernsernseces 19

NAIILE ..ovoosevssrsresssecamnssespessazesizess SIZNALULE ......ooererarsssrassamsssmsssnctass

A QATESS ..vvveersrvessssnsmasasansnssbonsin WILILESS  +vvesmrossnscnsssssssansssonrantos
WWILILESS  ..vovsssessssesnsssnspassnshssanapss

-----------------------------------

-----

tter from the client, or from the

~rchitect on his behalf, to the contractor accept-
o execute the works. A formal

ing his offer t
signed if either of the parties sO

contract may be
desires.

ARCHITECTS

--------------------------------

To Contractor.
Dear SIrs,
Proposed Offices and Flats at
Greenacre Road, Newtown
We are authorised to accept and do hereby accept your tender

dated 6th February, 1970, offering to execute the Several Works
of the above for the sum of X Thousand, ¥ Hundred and Z

Pounds (£ )

The Work will be commenced immediately on receipt of
structions to do so and will be carried out in accordance with
drawings prepared by us and under our direction and superin-
tendence and on the terms of the relative bill of quantities and
will be subject to the conditions of contract included in the
relative bill.

Kindly acknowledge receipt of this acceptance.
Yours faithfu




N SR

b ]

rF 4 \
A @
| ;ﬂ.‘
[ #'.

S ESTIMATING SIMPLY EXPLAI

General [nformation Required for Estimating -
contractor (Or estimator) commences pricing the

Before a o |
many items 10 2 bill of quantities he must study the various
‘ 4 drawings that make up the contract. The points

documents an ' '
to be considered may be summarised as follows:

i

BUILDER NED (METRIC EDITION)

|. The preliminaries Bill:
(@) Check that standard conditions of contract apply.

Examine any amendments made (o these conditions and

see that they arc fair and workable.

(b) Note the starting and completion dates.
(¢) Check if there '« 2 time limit for completion and whether

alty for non-completion on time.
(d) Assess when the bulk of outside work will require to be
done and consider the effect of this on guaranice time

and completion dates.
(¢) Check if the contract has to be ¢

order.
(f) Consider any requirements regarding special insurances

in terms of the contract.
(¢) Note the period of interim payments, when the final

xecuted in any particular

i
:, : account will be certified and the limit of the retention
nd | fund.
, (h) Check if the opportunity will be given to quote for any
nominated sub-contractors work applicable to your firm.
(i) Note the location of the site: If in the country consider
g transport, roads, access and availability of labour. If 1n
-- the town consider access, unloading and storing of

materials.
(j) Note the length of the defects liability period.

(k) Check if contract is on a fixed price basis.

2. The Trade Preambles:

(a) Checlf tha_t all the materials are available and that

. supplies will not interfere with completion dates.

(b) t(J?he:c:l( on any handling or storage difficulties that may
e encountered if new materials are specified.

3. The Drawings

(ﬂ | AS s 1 : "
) scasf?ii d?:fg .hkcly requirements for mechanical plant and

p— -

(b) Check access and working s

space for madterials. ko
(¢) Consider the requircments for huts, welfare facilities,

toilets and temporary roads.

watchmen.

(1) Check the posit
Consider the number and positio

points.

ion of boundaries, 2CCESSES and services.
n of temporary water

4. The Site
(a) Check the actual position of the site in relation to
adjoining property. Consider the access and the transport

of plant and materials. Ensure that there are no obstacles
to the transport of plant to the site such as narrow
bridges or overhead cables. Assess problems due to
traffic restrictions such as limited waiting and no park-
ing and their eflect on the unloading of materials.

(b) Determine the position of temporary roads, huts, toilets,
hoardings and storage arcas. Check on the suitability of

the site for the use of plant.
(¢) Consider the possibility of employing local labour or the
availability of accommodation should men require to be
housed in the area. : |
(d) Determine the type of ground to be excavated. This may
be done by the inspection of trial holes. Enquire regard-
ing the height of the water table and on the tendancy to
flooding.
(¢) Note the position, distance and time taken to travel to
the nearest tip and the charge for its use, if excavated or
other materials are required to be removed from the site.
(f) Check the position of water, drainage, electricity and
telephone services for the provision of temporary
supplies.
(¢) Determine the general weather conditions for the area
and consider its effect on guaranteed time allowances.
(1) Check on the availability of public transport to the site,

(he time taken for the journey and the distance from the
yard. | RNt T _I'!F'
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(i) Check, in the case of alteration work, that unoccupied The estimator must include for the following: o
'u property is in fact empty property. |. Materials: ~ The cost of materials del{v«ewd to the site.
' | =L Labour unloading and storing.
The building contractor, after having looked m.tcc; th? m‘}pllca- Waste: changes in bulk; consolidation.

: i« now in a position to decide whether or ’ __ IR
tions of the f:ontra% ;sfg? tha wolrk 2. Labour: The cost of the men’s wages plus thzmﬁﬂf alk
no'i"lfxo f‘zﬁ:)n\:'i:; pOOilitS should be carefully considered: o the other charges and allowances that must be

e ¢ -
.. yaid by the employer. o S
. How, in relation to present and likely future Commltn;cnts’ | 'I'I‘ he pgrformance standards of the men while
will this work fit into our overall building programme carrying out the various elements of the work.
2 Will there be sufficient workmen available to _completc the 1 Plant: The true cost of the plant to the coRSERStas -
work within the time limit laid down by the client? - Alowing for all standin CHASSSSIRS d . 1 P
3. Will there be supervisory stafl’ available at the time of the costs. . g 2
contract who are competent to handle this work? Transport, erection and dismantling charges

and variable costs.

4. Do we have plant and equipment necessary (0 complete this ‘

contract successfully or is it available for hire at realistic 4. Temporary The cost of all temporary works necessary for

L rates ? Works: the completion of the building works and for

s 5. Will we have the necessary financial resources available for | removal of same on completion of the contract.

- use on this contract? 5. Overheads: A proportion of the cost of general supervision

6. Will the type of work involved make the best use of our and oncosts necessarily incurred in running

" 3 labour force and are we competent to undertake such work? the business.

- %l 7. Do we require the job in order to keep our workforce fully 6 Profit: A sum of money which is commensurate with

_i-l' ‘ | . employed? the risk and effort involved in the organising

E _ 1 8. Is there suflicient time available to prepare an accurate tender ? ' and carrying out of the works.
1 oA men, llack $F poper pl?m SRE oo ianagement 1 The information available to the estimator wall contain many
ll hold up contracts, frustrate the architects and‘losc clients. The uncertainties due to the fact that the work will take place some .
{l ESMSSaPSOr muss e cqnmder ‘the ca§11 oW th'.O ugl} thC. firm $0 time in the future and at a site some distance from the builders .
’ ‘ estimate should be built up in a methodical manner and the

If the contractor decides to proceed and submit a tender he

il ' ' - imator Id stick to a strict routine. :
| must obtain quotations for the following: estimator shou utine ,.
i

(i) The cost of all materials delivered to the site. (

(i1) Estimates, on the same conditions as the main contract,

for any portions of the work which he intends to sub-
contract.

On receipt‘ of the required quotations the estimator may ' - H R
proceed to build up rates for all the items in the bill of quantities.



CHAPTER 11
OVERHEADS AND PROFITS

[ order that @ business may function properly and maintain
s in the industry it must earn enough money to cover

its pOsILION o g o .
l all overheads and earn a profit for the shareholders

(he cost of

-u]d/(,)[‘ L“I‘GCIOI'S* . =} | ' -
| This money, which 18 additional to the cost of labour, plant

and materials required for the execution of the contract, may
be added either as a lump sum Or as percentage addition.

The sum of money allowed must cover the following:

Supervision General supervision as given by the owner,
manager or directors. The cost of supervision
that is permanently on the site and can be
directly attributed to that site is usually charged
as a lump sum against the site. The cost of a
travelling supervisor who is responsible for a
number of sites is usually allowed for as an
overhead.

Oncosts: The costs necessarily incurred in running the
business, e.g. office and yard rent and rates,
electricity, telephones, stationery, office salaries
and expenses, car expenses, advertising; interest
on borrowed capital, maintenance and deprecia-
tion of office and yard buildings and equipment,
accountants fees, insurances not allowed for 1n
labour costs, bad debts and the like.

The difference between the contract sum and
that required to pay for overheads, site costs,

labour, plant and materials to complete the
contract,

1he percentage addition for overheads and profit is important
and must be determined before the unit rates can be fully
caleulated. The following example has been designed to illustrate
the method of arriving at this percentage.

10

Example

The business under consideration is that of a general building
contractor who has had successful trading over a period of years.
The business is under the direction of two directors and employs
an average annual total of 60 operatives. Records kept over a
number of years show a relationship between the cash value of
wages to the cash value of materials as being approximately 40:60.

Total Wage Bill [

32 tradesmen at £0.50 per h 16.00
7 apprentices at £0.35 per h 2.45
21 labourers at £0.45 per h 9.45

e ———— e —

Per squad hours 27.90

e e —
— ——

The squad work a 40 h week
Weekly wage bill: 40 X £27.90 - £1116.00

—_—

Annual wage bill: 50 x £1116.00 £55 800.00

The cost of general indirect charges on labour must also be
added to cover the following:

(a) National Health contributions.

(b) Holiday with pay stamps.

(¢) Graduated pensions.

(d) Redundancy payments.

(e) Construction industries training board levy.

(f) Selective employment tax.

Records kept over a number of years indicate that these items

amount to approximately 33%% of the gross wages bill, i.e.
£18 600.00.

£
Net wages 55 800.00

Percentage addition 18 600.00

Y -
I I
..‘I

Total wages bill £74 400.06

—
| |

-
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(lowing for materials in the proportion of 60:40 (materials: | £
m gross annual (urnover of worl would be £180 000.00. Brought forward 13170
and equipment which is supplied by the con- A
W Fer @i tractor and the cost of which is not readily '

' ). Salaries of principals { allocated against individual contracts, ie. _
Directors salaries including compulsory con- s trestles, battens, tools, shovels, barrows md’ - o
iributions 6 500.00 scaffolding for work not exceeding 3.5 m high.

2. Office salaries Capital cost of equipment—(say) £1 00 gy
Office and general administrative staff at a . Allow 5%, for interest, 5, forrep@?:md% ,
combined salary of £3 000 including all com- for depreciation. e —

3 000.00 Cost to firm: 20% of £1000.00

pulsory contributions
3. Rent and Rates 10. Interest on capital e
Office and yard. Renl— £300.00 per annum Under the conditions of contract (R.ILB.A.) the -
Local rates £1.25 per [1.0—375.00 per annum contractor will require to lie out of retention
wmonies until the end of the maintenance period.
£675.00 In addition interim payments may not always cg
be adequate and the final account may b
4. Office cxpenses delay?d ’beyond the prescribed time limit.
Printing, stationery, poslages, telephones, elec- The limit of the retention fund is usually 57, of
tricity and fuel. | the con!rgct value.
Average tolal cost of £10.00 per weelc BJ’_ allowing 10% of £186 000 (i.e. £18 500.00)
Cost per annum: 52 weeks at £10.00 . this covers the amount of retention monies and
5 Insurances a/n y necessary addz{z’onal floating capital. If
Allow for all insurance policies not included in | ;]us ”20}78)} ‘was available to the firm it could
 labour costs and site insurances. These in- Ve ZEEN invested. Therefore the cost to the
surances would include fire, theft, accident, elc. firm is 5%, of £18 600.00
1. Professional fees

6. Advertising
The cost of advertising - The cost of accountant and other fees
7. Maintenance and depreciation
Maintenance and depreciation of office and
office equipment * the aoncnan R ,
w . e rcenitage oj overneads lo estir aial turnover of
b Cor oxpentes ek estimated anmual e
. fi’ﬂ three cars.
Interest charges, annual running expenses, £14 450.00 g s
PSS Mﬂdﬁ fw repair, H"Wﬂ' fﬂcwl‘szp QAR SRS Mt -:]3
A arried forward . . e s

!-‘i. . " ) I

H |
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' TING SIMPLY EXPLAINED
puiLDERS” BTN L e
| ‘ - VTG sing the figures from the 4 ove ¢
re dong work which cannot be charged S . _ _ s s -
wor‘kntog p?l ticular contract O job. This may be due to addition for profit and oncosts allovrrcd for in the Electrical
&ga:l:;sontlnutty of work for short periods th ough which section has been calculated as follows:
non-« .
the men are kept in employmen | Overhead expenditure = £14 450.00
k force due O illness or scarcity of work. 3
Annual labour costs = £74 400.00 | o ey

jon in Wor
() Redue he value of work done by the contractor “

s will reduce |
Jhis of the firms overheads will remain constant.
£14 450.00 g g el R
% 100 = 19} %, approx.

but the cos! 4 on a percentage basis may not be |
| on « et ¢ | ' —_— — '
?ulfgt::ggiei\élfge P Percentage recovery 774 400.00
(¢) The cost of minor ‘remcdii.’;l Wﬁrkvgg?grﬁfél% ;1\1/2:1?:«3; Allowing for additional items as previously described 209
{enance period. This may be aliot o limi - has been added to labour costs to COVEL for overheads. U SR
d added as a lump sum in the preiminaties A profit of 6% on both materials and labour costs has also

or assessed and al
bill of each individual contract.
debts that are written ofl.

may arise from these

been allowed.

(d) The amounts of bad

In order to cOver for expenditure which

items the overheads percentage has bcgn taken as 9 % General
The percentage allowed for profit will vary and will depend The percentage required for overheads and for profit varies

on some or all of the following: between firms and between trades. The method used to recover
() The nature of the firms b overheads may also vary. The contractor must CASUre that all
decorators will require a 1 costs that are not directly attributed to a particular job are in
firm of general builders in or fact recovered over his years trading—or other such period that

profit. he uses for budgetary control.

(ii) The size of the contract and whether it is mainly new The usual methods for recovery of overheads are:

work or work 1n alterations. " . .
(i) Overhead expenditure = £10 000.00

usiness. A firm of painters and

arger profit percentage than a
der to achieve a comparable

(iif) The area In which the work is required to be done.

(iv) The client and his professional advisers. An architect | Overturn of firm = £143 000.00 :
who does not prepare a complete sel of drawings Of
issyes excessive variation orders may SO disrupt the £10 000.00
contractor’s programme that he requires to 1ncrease his Percentage recovery = £1437900.00 x 100 =77 on
profit margin. The same may be truc if the surveyor 1S ' job costs
over meticulous or slow in finalising contracts. g . "

(v) Whether the contractor requires the contract to give (i) Overheash sxpep i iR IS 000'00,

continuity of work. | Annual labour costs = £65 000.00

In this example the profit percentage has been taken as 6.

This gives a combined overheads and profit percentage of \ Percentage recovery = 51-99_(_}_0_9_99 e e e =
157 This percentage has been used throughout the book with = 7£65000.00 ,IQ[
the exception of the Electrical Installations section. . it et T
‘The following refers to examples In the Electrical (iii) Overhead charges may also be calculatec e R

productive hours. R e e

el VT 3 o

- . N
B
rF .
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ated on the most stable
rical contracting the cost of materials can
luctuate greatly while the labour Icosls remain'cqm—
pal'ulivuly stable. I_)ill‘urcnl'lighl fittings and Specmhsed
gquipment can vary greatly in cosl but the labour content

nvolved for Axing 1N posiliun may be similar. Because
| contraclors tend to recover overheads
than on job COSLS. 13y
nine the

, usually caleul

faclor, n elecl

of this electrica
on their labour €OSIS rather
analysing pasl records a contractor can degcrl
mosl ;lppl‘u[)riallc method for the recovery of overheads.

Overheads and pl'gﬁ_l may be charged for as a percent-
age addition on each item in the bill of quantities or they
may be charged for as a lump sum and inserted in the
Preliminaries Bill. The method used can have an ellect
on the amount of the inal account, If the contract 1S
nereased in value due 10 variations and the profit and
ave been added as a percentage on to each item
then the contractor is bound to recover oncosts and
profit for the ~dditional work. If a lump sum had been
charged then this may not have varied because of
the increased amount of the contract. If the contract
ad been decreased in value then the contractor

oncosts h

however h

whether there 18 enough mon
business should

and the running of the
firms overheads hould be pre-

Aexible budget for the ac .
pared and used as 2 basis for determining the percentage

to be charged.

between an Fstimate and 2 Tender

A tender is an offer made by a builder to actua’lly carry out
work at a price stated while an estimate only indicates the

probable price of the work without offering to do it.
The estimate forms the basis on which the tender figure 1s

derived. The object of the estimate is to predict the likely cost of

the proposed works, while the object of the tender is to obtain

the contract so as to earn maximum profit. The tender price

that is submitted for a contract should be a management
responsibility. Management must decide the amount of profit
they require to carry oul the contract and this may be added as
a percentage or as a lump sum. Provided that the estimate is
prepared 1n & logical manner from information on previous
costs and known production outputs 1t 18 pOSSiblC to consider
the proposed contract in light of the market conditions at the
iime of the tender and the likely workload within the firm in
“elation to future commitments. These factors may influence

the tender figure.

The Distinction

ve recovered the lump sum charged for
Ithough the amount of work
was reduced. If the percentage had been added to
(he unit rates then the amount of money received by the
sontractor for profit and oncosts would have been |

would still ha
profit and oncosts even

Feedbacl of Information
An estimator ust know how his estimate of costs compared
with the actual costs before he can act confidently and efficiently.

educed corresponding to the amendment of the

quantities in the inal measurement. Oncosts are an Site information must be available to the estimator in such a

important eaotor in the cost to the contractor for form that he can analyse his labour performance standards and

carrying out a building contract, Not only must he 'L|!'1clei's.t;111d any major differences that may have arisen between
his eslimate and what actually took place. The estimate must

erial, plant and
torm the basis of contract planning and cost control and must

not be in 1solation.

ensure that the amount of labour, ma
temporary works charged for are appropriate to his

needs he must ensure that the amount he receives for
averheads is adequate. To do this he must budget for

what his firm aims to attain over a given period of time ‘

(usuallg a year). The contractor must plan the anticipated '\

expenditure and the value of work he proposes (o

undm_ake. As overheads are recovered on turnover it 1s
essential that his assessment of turnover is realistic, The | |
budget should consider the likelihood of expansion and
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CHAPTER III

LABOUR COSTS

duction :
In;rnomoSt unit rates the cost of labour is less than the cost of

‘s the determination of the labour cost that calls
i1l on the part of the estimator.

The labour clement influences the unit cost in two ways:
(a) The various factors that the estimator adds to the basic

wage rate to give the ‘all in’ labour rate.
(b) The amount of labour the estimator considers necessary

to complete a set task.

The ‘All-in’ Labour Rate
This is the basic wage rate plus some or all of the following:

(i) Extra wages for tool money, dirt money, etc.

(i) Overtime.

(iii) Travelling time and fares.

(iv) Lodging allowance.

(v) Holidays with pay. f

(vi) National insurance and selective employment tax.
(vii) Guaranteed time due to inclement weather.
(viil) Supervision. -

(ix) Redundancy and sundry costs.

(x) Graduated pension scheme.

(x1) Training board levy.
(x11) Insurances.

General

The actual rates of wages do not
build up the unit rates. For this reasa
in this chapter are:

Craftsmen £0.50 per hour
[ abourers £0.45 per hour

The normal working week has ben taken as 40 hours, which
are worked in 5 days, 8 hours periay, Mor}d:{.y to Friday.

The National Joint Council fer the Building Industry lay
down the working rules for the irdnstry. There are also s:tamtory
requirements for National Inswance, Graduated P-ens;ops and
the like which must be taken account of when determining _thc
total labour costs. These ruks and allowances vary from time
t0 time but this will not invalidate the method used for calculat-

ing their effect on labour costs. = | ‘
These rules and allowances will be considered 1n greater

detail before proceeding to warked out labour rate examples
incorporating the various poin§ that have been discussed.

(i) Tool Money and Dirty Money : _
Allowances for tool money, dirty money and the like are laid

down in the working rules agreement, €.g. Carpenters and
joiners providing and maintaining own tools recetve £0.20 per
week tool allowance. and extra payment for work in water or
close contact with dirt or filth, £0.01} per hour.

(11) Overtime
Calculated on the basis of the working rule agreement.
Overtime is paid at the following rates for a 5-day week.

Mondays to Fridays:
First hour, time and a quarter; next 2 hours, time and a
half: afterwards, until starting time next morning, double
time. '

Saturdays and Sundays:

If : . Time worked from starting time on Saturday morning
the contract is firm in respect of labour the contractor may until 4 p.m., time and a half; from 4 p.m. on Saturday

:C?U1r(ei;o add an allowance to cover any increase in his labour until normal starting time on Monday morning, double
ale, depending on the size and expected duration of the time. '

contract.

Thc wage rate is reviewed annually under the sliding scale
agreement. Increases usually take effect from 1st February.
18

(11) Travelling Time and Fares -
Calculated on the basis of the working rule agreemen
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“():.hl.llwd on the
allowance at present
required. sent to job up to 32 km from the agreed boundary

mAanIl:)n::d fares or ¢owveyed to and from the job every week;

ight; from 64
. 32 km ancup to 64 km every fortnight; from
::; ';’g?kt:n every three weeks. Over 96.5 km 1s by negotiation.

e basis of the working rule agreement. The
is £1.00 per night on which lodgings are

Holidays With Pay |
(‘Ql'here ar?two schemss iz operation, one for annual holidays
and one for public holidays. '

The employers contribation at present 1s:
£0.65 per week for annual holidays

£0.39 per week faor public holidays

£1.04 per week total

The contribution for the ‘all in’ rate has been taken as £1.10
per week total.

(vi) National Insurance and Selective Employment Tax
The current employers corntributions are as follows
£

National Insurance .75
Industrial Injuries Insurance 0.05
National Health Service 0.033
Redundancy Payments Scheme  0.063
Selective Employment Tax 2.40

-

£3.296

The employers contribution has been taken as £3.30.

(viil) Supervision " I . i ﬂ"
Generally all supervision which is permanently mh ob1s

1

charged against the job. This may range from an agent with
general foreman, time-keepers, etc., to a working foreman on E
the job. Supervision by a travelling foreman who 18 m; X
for several jobs should be covered by the general overhﬁm. R

The total cost of supervision per week should be divided by
the average weekly man-hours and included in the labour cost.

(1x) Redundancy and Sundry Costs

An allowancc must be made to cover sickness benefit,
severence pay, loss of production during notice, absentecism
and the like.

The allowance is normally made as a percentage of the wages
paid and will vary according to the type and experience of the
firm. Generally it is in the region of 1%.

(x) Graduated Pension Scheme

The contribution varies according to the employees earnings
and 1s laid down in the National Insurance Act.

The employers contribution at present is equivalent to 4%
of the employees wage bill, on wages £18.00 per week and under
less £9.00 and 3} 9 on the remainder over £18.00 up to £30.00.

(x1) Training Board Levy

The employer must pay a percentage of his wage bill to the
Inc_lustrial Training Board to cover the cost of the apprenticeship
tyaming scheme. Money is refunded to the firm if their appren-
tices attend approyed educational establishments.

The cost to the firm will vary but will be in the region of 1%

paid. Alternatively this may be considered as an
overhead and charged for as explained in Chapter II.

(xi}i)) Insurances for Employers Liability at Common Law o 1!

remium is generally calculated as a rcentage ol the wage
bill. The amount would vary with the tgzde a:d? t;% We |
carried out by the firm. R S T

Allow a premium of £1.00 or £1.25 per £ 00.00 of t}

wage bill. In this calculation the amount paid as w
overtime and travelling time but does not include
for fares, etc, paid with wages,

. u
o L gy % -
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Labour Rate Iixamples

labourers working under normal conditions.

Tradesman
£
Wages for week of 40 h at [0.50 and
| [0.45 | 20.00
* Supervision. 40 hat £0.05 per h for
working foreman: [2.00 divided by
11 men: £2.00 = 11 0.1582
20.182
National insurance contributions,
S.E.T., etc. 330
‘\ Holidays with pay 1.10
) Training Board Levy (C.I.T.B.)
g- 1% on £20.182 and £18.182 0.202
Redundancy and Sundry costs
1% on £20.182 and £18.182 0.202
tTool allowance 0.20
Graduated pension scheme 0.512
Employers liability insurance
£4.007, on £20.182 and [18.182 0.202
5 I 25.90
| Guaranteed time 3% 0.777
40)26.677
£0.67

e

Note: These ‘all in’

labourers haye genera
unit rates,

= §8B &

. Supcrvisi’on; An average gang size has been
A working foreman, 6 tradesmen and 4 labourer

‘I'The tool allowance varies with different t
down in the working rule agreement.

S.

f

HERS' ESTIMATING SIMPLY EXPLAINED (METRIC EDITION)

.! To calculate the ‘all-in’ hourly labour rate for tradesmen and

Labourer

£
18.00

0.152

18.182

3.30
1.10

0.182

0.152

— o

0.40

0.182

23028
0.706

24.234
£0.60

labour rates of £0.67 for tradesmen and £0.60 for
lly been used throughout this book Jor building up

assumed which comprises

rades. Amounts are laid

é

LABOUR
2. To calculate the ‘all in® howrly labour rates for rrWd
labourers working under normal conditions, but on a site 30 km

Jrom the boundary of the free area and with bus fares at L1.00

per week.
Tradesman Labourer
£ 4
40 Wage for week of 40 h 20.00 18.00
Travelling time 5 X § h= 3} h __
33 3% hat £0.50 and £0.45 1.875 1.688
43¢ Supervision: 433 h at £0.05 =
£2.188 = 11 men 0.199 0.199
22.074 19.887
National insurance contributions,

S.E.T., etc. 3.30 3.30
Holidays with pay 1.10 1.10
Training board levy

15 on £22.074 and £19.887 0.221 0.199
Redundancy and sundry costs

1), on £22.074 and £19.887 0.221 0.199
Fares 1.00 1.00
Tool allowance 0.10 -
Graduated pension scheme 0.575 0.512

Employers liability insurance
£1.00% on £22.074 and £19.887 0.221 0.199
28.812 26.396
Guaranteed time 5% 1.441 1.32
40)30.253 27.716
£0.75%  £0.69%
3. To calculate the ‘all in’ hourly labour rme‘sfoi 'ra ! ar

labourers working undey normal conditions but the site is
from the yard and fransport is supplied by contractor.




sUlLDERS' ESTIMATING SIMPLY EXPLAINED (METRIC EDITION)
Total number of working days per year = 32 weeks X 5 davs

BUILIERS ESTIMATING SIMPLY e PLAINED (METRIC EDITION)
Contractor 10 supply lorry o transporl the men 10

return to the yard for general use and return for men at night.
Morning run; 12 km out and 12 Jcm bacle. 24 km in all and

allowing for delay on site and for incidental delays, say ] h.

the site,

Eyery run takes [ h

Lorry time 2 h per day

§ days % 2 h = 10 h per week

Cost of lorry (hire rale) £0.90 per h
+ £0.02) £0.62 per h

Driver (labourer rale

(1.52 per hor £15.20 per weelc
With a gang of 11 men the cosl would be £1.382 per man per week.
Tradesman Labourer
{ /

40 Wage for weel of 40 1 20.00 18.00
Travelling time 5 X t h = 15 h
I+ 14 hat £0.50 and £0.45 0.625

411 Supervision: 415 h at (0.05 =

[2.063 — 11 men 0.188

0.563

0.188

20.813 18.751

National insurance contributions,
S ET, élc,
Holidays with pay

Training board levy
1% on £20.813 and [18.751 (0.208 0.188

Redundancy and sundry costs
1% on (20813 and f18.751 (),208 0.188

Cast of transport 1.382 1.382
0,20 -

().538 0.47

3.30 3.30
/.10 1.10

Tool allowance
Graduated pensions scheme

Employers liability insurance
LLOOY, on (20513 and [15.751 0,208 0.188

Carrled forward 27,957 :?5 56 7'

A

LABOUR COSTS

Brought forward 27.957

Guaranteed time 3 A

4 To calculate the
labourers working unde

overtime 3 h per day from

Overtime 1 h X 13 = 1% h
2hx 13=3n

———

4% h
17 4% h X 4 days = 17 h
— at £0.50 and £0.45
57  Supervision: 57 h at £0.05 =
(2,85 — 11 men

National insurance contributions,
S.E.T., etc,
Holidays with pay

Training board levy
1% on £28.76 and £25.91

Redundancy and sundry costs
1% on £28.76 and £25.91

Tool allowance
Graduated pension scheme

Employers liability insurance

‘all in’ hourly
v normal conditions.

Monday to Thursday.

1.398

rates for tradesmen and
The men O worlk

Tradesman  Labourer

£ £
20.00 18.00

8.50

0.26

28.76
3.30

1510

0.288

0.288
0.10
0.80
0.288

—————————————

Carried forward 34.924
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Tatal number of working days per year = 22 weelis X 5 days
- 260 dave M,

The following is an example of this method:

Tradesman Labourer
Deduct | - ;
Annwal holiday: 2 NOURE X & sayw o 10 dayr Wage for weel of 46 h at £0.50 and
Public holidays = Jdays (0.45 per h 23.00 20.70

Day release classes 44 days Supervision: 46 h at £0.05 per h for
" — 59 days working foreman: £2.30 divided Dy

o 11 men

201 days f Tool allowance 0.10 —

0.209 0.209

Aotual number of hours worked = 201 days X 8§ h = 1 608 h National insurance contributions,
S.E.T., etc. 3.30 3.30

Cost per hour = [883.133 £0.54 | |
1 608 Holidays with pay 1.10 1.10

46)27.709 25.309
£0.60 0.55

General :
- | ‘ The men are paid for a 40 h week but in addition they work

It has been shown in the previous examples how to build up
an ‘all in' labour rate for specific jobs and how to make 6 h overtime per week. This makes the number of hours worked
allowances for any requirements that are considered necessary. per week 46 and the number of hours paid for 49. The non-
Most contractors however carry out contracts within certain productive overtime s allowed for as a percentage addition on
labour in the additional indirects.

hmited arcas and in roughly similar conditions. These con-
wractors might find it more convenient to calculate a basic ‘all The cost of additional indirects on labour assessed from

' labour rate which only includes for the basic wage, national previous records.

msurance contributions including selective employment tax and Percentage of £1.00
holidays with pay. Additional indirect charges on wages such of labour costs
as guaranteed time, non-productive overtime, sickness, travelling Cuatanteed hime 35

Lme a:_ld expenses, C.I.T.B. levy and insurances can each be Noh-tjrodt1ctive overtime 5'2
#termmcd from past records and charged for as a percentage Sick | : 0.5

of the abour costs. Since these indirects are based on previous Tlc fl(flbq ot 3 o |

econds and most contracts undertaken are similar in nature Cr? E[?Bmﬁ A T g.o

e the estimator has a greater control over the recovery of ' In.s-urlmicczvy 1'(8)'

Wese monies. When pricing a contract which is different from : |
9 normal pattern of contracts undertaken then any peculiarities S ca
SUCh 25 overtime or travelling time beyond the normal allow- i

ances must be ascertained. The anticipated additional expendi-
tare for these items should be calculated and added as a percent- As previously mentioned unit rate build ups have bwﬂ m
422 or a5 2 lump sum to the contract. on the labour rate example No. 1, for tradesmen and Iz TS
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R TING SIMPLY EXPLAINED (METRIC EDITION) '
SUILDERS ESTIVE ( Brought forward 34.162 30.763
Brought forward 34.924 31.79 _ _ g
. o 1 746 7,589 National insurance contributions, 330
Guaranteed time 5/, : nd I S.E.T., elc. 3.30
Nett mamber of hours worked: 52)36.67 33.379 Holidays with pay Ll -
40 + (3 h X 4 days) £0.70% £0.64 Training board levy
404+ 12=52h : 1% on £34.162 and £30.763 0.342 0.308
- j ' Redundancy and sundry cosLs o i
I S To calcudate the “all in® hourly labour rates for tradesmen and J 19 on £34.162 and £.30.763 0.342 .
E labourers for the following conditions. Site is 50 km from the Lodging allowance: 7 nights at £1.00 7.00 7.00
i agreed boundary and the men are paid lodging allowance. The Fares: £1.25 per fortnight (per week) 0.625 0.625
E gﬂjj:;fr)' (;fI hz:e work will be carried out in conditions unaffected Tool allowance 0.10 e
.  the w A r
. :' e Graduated pension scheme 0.52 0.82
L ': . Employers liability msurance
' ! Cost of return fare is £1.25. 1’ [1.00% on £34.162 and [30.763 0.342 0.308
| Howrs worked: 8 am. to 8 p.m. weekdays, 8 a.m. to 12 noon ——
Saturdays. : 59)48.133 44.532
Gang consists of 1 working foreman, 10 tradesmen and 10 ‘
labourers. Net number of hours worked:
Tradesman Labourer - 404+ 3 X 5+ (4 X 1)
£ [ ! 40 + 15 +4=59h £0.81 £0.75
40 Wage for week of 40 h 20.00 18.00 fl —
Overtiene i 7 To calculate the ‘all in® hourly labour rates for apprentices.

Ihx Ii=13 h X 5days = 6} h An apprentice trains for 4 yr.

2h % I3 =3h % 5days = 15 h " A f/zz:rd year apprem‘iice’,s rate {zas been .raken as an avera%e rate.
_ A third year apprentice’s rate is two-thirds of a craftsman’s rate.

%X 13 =6hx lday = 6h Craftsman: 40 h at £0.50  £20.00 per week

) A third year apprentice [13.333 per weelk

27% 27t b at £0.50 and £0.45 & h13.625 12.263 :
3 Travelling sime 13 h per formighs Wage rate per year = 52 weeks at £13.333 693.316
ie. 3 s per week at £0.50 and ¢ 0’-45 4 National insurance contributions per year = 52 weeks
S P R | at £3.30 (a f!’{zrd year apprentice is over 18 yr) 171.60
5 o 68 5t (0,05 — _ Graduated pensions per year = 52 weeks at £0.217 11.284
Supervision V.05 = Employers liability insurance: £1.00%, on £693.316 - 6.933

{349 = 21 men 0.162 0.162
Cost of third year apprentice per year

R —

Carried forward 34.162
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BUILDERS' ESTIMATING SIMPLY EXPLAINED (METRIC EDITION)

(irrespective of the type of tradesmen), the ‘all in’ rate for
Prcnlmcs has been taken from example No. 6. An example

using the alternative method of calculating labour rates is given
in the Brickwork and Blockwork section example No. 2.

CHAPTER IV
PRELIMINARIES

The preliminaries section in a bill of quantities is one of M
important sections that require to be priced. In this section the ¢
must allow for all matters affecting his costs that arise out of the c¢

‘ . >
1itions
-

ﬂ
P
' of contract, any special requirements of his clients or their pro ' -i,!.
: ____ .
"l'

advisers, and for all temporary works necessary to the carrying out

contract.
The contractors tendering strategy will be reflected in the ms: m,.-_

which he puces the preliminaries. All precontract planning and tenc "A -
decisions require to be made before this section can be fully pncm :
is therefore probable that the estimate will be completed prior to ﬁ -
section being priced and the tender figure agreed. :
The following is an example of a prehmmarles section of a bill af 4 _-

quantities with explanations on the method of pricing.

Page |
Preliminaries—Preliminary Particulars

¢ Names of Parties [
0. !

| Employer The Directors, P.Q.R. Co. l
Ltd.
2 Architect Messrs. A.B.C., Chartered
Architects
Quantity Surveyor Messrs. X.Y.Z., Chartered
Surveyors

Description of Site

The site is situated at the corner of Greenacre
Road and Greenacre Terrace, Newtown and 1s
coloured pink on site plan included with these
Bills of Quantities. '
Access to the Site is by the route indicated on |
site layout g I
The tenderer is recommended to visit the site
and inspect any trial holes. e '

F—'I'- .




BUILDERS’ ESTIMATING SIMPLY EXPLAINED (METRIC EDITION) .
EXPLAINED (METRIC EDITION) | PRELIMINARIES

IMPLY

carried out In accordance with the R.I.B.A.

m from finished floor level to underside of roof

joists. The roof 1s of flat timber construction l ' Qchedule of Conditions of Building Contract

covered with bituminous felt roofing. A metal | | | (private edition with quantities) 1963 (July |

staircase and railing gives access to a roof | 'i ' 1968 issue) | |
o v o roe e e o |

drying arca. 10 | Exccution of the Building Contract shall be

The external walls are all cavity walling. The | | ' deemed to have taken place when letters of

BULLAERS ESTAMATING S
Page 2 Page 3
| | | | |
| - £ [tem Clause | £ |
/;;‘:" Jrawiigs | 3o No.| No. | _ | b |
7'1 The drawlngs used in the preparation of .thc | | | prcparatlon of this programme shall be held to | | |
| Bills of Quantities can be seen, by appoint- ' ' have co-ordinated the whole of the works
ment, or durng usual office hours, at the office \ embraced in this Contract including the work
| of the archatect s | of nominated sub-contractors, where the ’
| " hecessary information is available to him. | ‘
Description of the Works r ' | | On agreement Of negotiated amendment of the | |
g The work comprises the demolition of part of | ' programme by the Architect, the Contractor | H
| the existing premises and the building of a new ' shall be responsible for the execution of the | | |
| public house of about 25m X 8mand 5m X works in conformity therewith. 1 | |
| 4 m plan SIZes with extension of electrical | | | |
: services and relative external services. ; | | Contract Particulars | |
The single-storey building has a height of 3.10 | 9 - The works em braced in this Contract are to be |
1
| |

f[Ol’ll elc—:valion and return are dl‘ﬁSSCd sand- 1| ll ()H‘er and ElCGCptLlHCC have been ex(ch_anged
stone facework with horizontal weather- | | bmm the parties | |
boarded parapet and all other walls are brick. { ; L ' |
andbem'ing partitions are concrete block or } . Schedule of Clause Headings |
brick and w.c. partitions are breeze block. | | Clause Noﬂ of 1963 R.I B. A Co ]d%- Tul |
The floors are concrete with a tile finish 1n the i 1;9L681is*sue)‘ i ntiont e |
z'u‘r"tlln@ i'Jiff-‘ﬂbS B feliets and a wood boarded ' I | Contr:l.ctor:"s obligations

inish in the bars. s . =

RN matural light is by roof light and the 12 | 2 | Architect’s instructions | |
cocklail bar has a timber barrel vaultec; celling ii i ELO 1; t[;lCt D%C;]mel:.ts‘ Clmf\?e ?_’(2)(‘7) Ii:S deleted. |

Sta wall - ol | | | Statutory igations, otices, Fees and

pll.}:n:,d“ and ceiling finishes are gencrally Charges (items for rates on temporary build- | |

The contractor, on acceptance of his offer, Lr]l;giwigiie)water for the works are provided

:)l';alii proceed immediately with the preparation 1 15| 5 | Levels and setting out the work |

é programme or statement which shall 16! 6 | Material d v |

clearly set tarth the sequence of all operations ¢ Jacrm:s,.‘goo : m}d Workn:mnshq? to conform |

and the time limits within which the contractor 147 4on T IS escription, testing and LAAPECARE: |

proposes that each operation shall be com- | i oyallles 'and Patent Rights.

menced and completed. The contractor, in the | 0! o Fotsman-n-CAial

| . Access for Architect to the Works.
To collection £ R
To collection £!

-
=
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Page 4 Page 5

Clerk of Works. | 20 | Certificates and Payments.

. tions. provisional and prime cost sums. Fluctuations. o
‘éz:tafac‘ Bi{)ls. Clauses 31B, 31C and 31D shall apply.

Contract Sum. t The contractor is to enter in the list a.tched to | .
Materials and Goods Unfixed or Off-site. Bill No. 1 the materials and goods to which |
Practical completion and defects liability. | Clause 31B(b) is to gpply and the _app}zcanon |
Sectional completion. thereof shall be restricted to the materials and -
Assignment or Sub-letting. goods so listed.

Injury to persons and property and Employcrs’ Outbreak of hostilities.

|
Indemnity See Summary ' War Damage.
|
.l

r

Insurance against injury to persons and Antiquities.
property. The contractor to allow for in- Arbitration.
surances against the matters referred to in
Clause 19(1), sub-sections (a) and (b) in a
minimum amount of £100 000 in respect of General Matters ,
' any one claim or series of claims arising out of Items not covered by the Schedule of Clause § ==
any one event except that in respect of the Headings: R W
liability of the Contractor for claims in respect Plant, Tools and Vehicles. L B
of death or of personal injury to the Con- Safety, Health and Welfare of Workpeople Bryl
tractor’s own employees arising out of or in (including those employed by Nominated Sub- ||
' the course of their employment the insurance Contractors) employed on the site. I 45
' shall be completely unlimited in amount. See Summary National Insurance and Pensions for work- § = i
| Clause 19(2) is not to apply. H neople . \ > Summar
Insurance of Works against Fire, etc. See Summary Annual and Public Holidays for Workpeople. | See Sumt
of the Schedule of Conditions shall apply. | | Transport for Workpeople. X gt
Possession, completion and postponement. Safeguarding the works, materials and plant | i »
| Damages for non-completion. This clause 1s against damage and theft. | - !=|
!

. not applicable. Maintain public and private roads.

. Extension of Time. Police Regulations.

. (Sub-Clause () is not to apply). Where overtime is worked for a specified |

Loss and expense caused by disturbance of purpose at the written request of the Architect || |

regular progress of the work. * the Contractor shall be refunded in the ‘non- | A

i Determination by Employer. , ' productive’ costs of overtime. 'k e
%1 26 | Determination by Contractor. Overtime will not be refunded unless the | |

Nominated Sub-Contractors eade . car . aasaat el
. - ; : rchitect gives written instructions to that ||
. 31 2 | Nominated Suppliers. G : '

o gt ' | effect. _ L e
. * ’ ' and Tradesmen. |' | | - - Water for the Works. .

o] 1. bl it skl

ar . N - L = To cowm l | *_ collect

IJ.‘
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Page 6

rary arrangements for storing and

distributing about the site.

Lighting and Power for the works.
Temporary arrangements for distributing
about the site and for lighting to hoardings

and the like.
The area available for the storage and working

of materials is confined, and materials shall
be brought onto the site only as required and
prepared for incorporation in the buildings as
far as possible. Materials shall be deposited
only on such areas as allowed by the architect.
The work shall be carried out so as to cause
the minimum of interference with the occu-
pants of the premises at which the work is
being executed and with any persons using the

premises.

Temporary Works
Temporary roads, tracks, hardstandings, cros-
sings and the like, including use by nominated
Sub-Contractors.

Notes The building extension is on the boundary to
the site at the rear of the pavement on (Greenacre

Road.

Temporary sheds, offices, messrooms, sanitary
accommeodation and other temporary build-
ings for use of the Contractor.

Provide temporary dust proof screens about
30 m* where existing walls removed. Provide
temporary lockfast doors and barricades to
windows in order to ensure maximum security

of the building at all times.

Rates on temporary buildings.
Temporary fencing, hoardings, fans, p!ankcd
footways, guard rails, gantries and the like for
the proper execution of the work, for the
protection of the Public and the Occupants of |
the adjoining premises and for meeting the
requirements of any local or other authority. |
Temporary Scaffolding for the proper execu- |
tion and completion of the Works. |

Protecting, Drying and Cleaning the Works
Protecting the works from inclement weather.
Provisional Sum for providing temporary
equipment, fuel and attendance for drying and
controlling the humidity of the Works.
Provide for removing all rubbish and debris
crom the site and cleaning the works internally
and externally. On completion, the works
<hall be cleaned which shall be deemed to
include scrubbing floors, washing pavings,
polishing glass inside and out; cleaning
sanitary fittings ; flushing drains and manholes;
cleaning gutters and down pipes; leaving the
whole of the new premises clean and ready for

occupation. . |
|
To collection £ [l '

Schedule of Insertions

Defects Liability Period (Clauses 15, 16 and 30)

Percentage to cover Professional Fees (Clause 20A)
Date for Possession (Clause 20) = °

"
.'r i %

Date for Completion (Clause 21)

, z 14
-h 3
-y

Liquidate and Ascertained Damages (Clause 22)

-k — [}
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Page 8 Method of Pricing Preliminaries Items

nluwgasl MIMATINU

: Delay (Clause 20)
P‘r(‘gdﬂc;f rws;{l(ol’ loss or damage caused by any

ong of the Contingencies ceferred to in Clause

A(A) 20(B)

o For any other reason | _ -
Pfg::\)o l;.‘ost qums for which the Contractor desires of contract applicable to the

to tender (Clause 2%(g)). Any tender submitted by Not prif:ed.
es of discount and : formation.

the Contractor <hall for purposes O | = :
ed as if it were submitted by a third . 14 Not priced unless there arc special instructions for the

rofit, be treal , R S o 5 -
‘;\il'l‘v' To be arranged contractor to include for this in his price.
ificates (Clause 30) " 15 Not generally priced. The contractor may allow for the

Certificate - . ,
(1) Period of Interim L:'.‘erut_}cat‘c‘s }) month ' setting out of the works in this item if the setung out 1s
(2) Period for Honouring Certificates 21 days nore complicated than normal.

(3) Percentage of certified value retained 10/, | 1617 A lump sum to COVEE the cost of any special testing that
(4) Limit of Retention Fund | 234 ot cotitract sum '*' . asked for in the bill of quantities, and for the cost of
(5) Period of Final Measurement and Valuation 6 months from day royalties would be llowed for against these items. The
numggl in the | [ump sum would include for profit and oncosts.
C(‘Jl‘tl[.lC:ltC of , Include for the total wages plus additional expenses
Eg:t(;ﬁlhg?\?;iz' | (e.g. national 1nsurance, holidays with pay etc.) of the
' foreman-in-charge and any other supervisory stafl,
Collection clgrks, time-keepers etc., who arc }VhOll)f employed on
' this contract. The cost of a working foreman may be
vcluded in the ‘all-in’ labour rate as shown previously.
The cost of a travelling foreman who is responsible for
several contracts may be best allowed for as an overhead
charge.
We will assume a foreman-in-charge earning £25.00
per week for the period of the contract (i.e. 20 weeks).
20 weeks at £25 + 3337 for additional expenses paid
by the contractor - 15% for profit and oncosts.
19-24 Not normally priced. These items give general con-
tractual information.

Amount of Preliminaries carried to Summary £ ' 25 Not normally priced. The extent of the defects liability
- period will have an ofTect on the contractors costs. This

may be priced in this item or alternatively the contractor
may allow for his total annual costs for maintenance
work on contracts as an overhead.

The contractor may include here for any additional
expense that may occur because of the clients require-

Not priced. These items give general
rames of the client and his professio

description O

1 months
| month
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ment that the work has to be completed in a certain

sequence.

Not normally priced as
(ractual information.
Qee Summary, These tems will be dealt with later.

Not priced in this example.
I there had been & dme limit and liquidated damages
for non-completion on iime then the contractor would

have (o consider his commitments fully n order (O
ascertain il he was capable of fulfilling this condition.
In order to complete in time the contractor might
require to work overtime and this would affect his
averall price. The cosl of overtime may be added in the
‘all<in' labour rate as described previously or added as
a lump sum in the preliminaries, If the contractor
wished to tender and knew that he was unable to
complete in the time stipulated he would then have to
add to his tender price the cost of liquidated damages

for the period he expected to over-run the contract

period.

Not priced in the preliminaries. In the provisional and
P C. sums bill a percentage for profit should be added
to the sum for nominated sub-contractors and suppliers.

Not priced in this example. If the payments were at
different stages of the work or at long intervals then the
contractor may charge for interest on the estimated
value of the work done for the period it is retained by
the client.

If the contract is on a firm price basis a sum may be

included here (o cover anticipated increase in labour
and materials costs.

Not priced. These items give general contractual
information,

Minor plant is usually allowed for when calculating the
percentage addition for overheads.

Items of plant that can be completely allocated against
certain items of work in the bill of quantities may be

(his item gives general con-

_. m for in the unit rates for these items.

——

[tems of plant that perform
cannot be allocated to speci
quantitics
The lump sum would include for pro

Welfare hut, drying accommodation etc., USU&L
1cluded for under item ¢2. The cost of wellington

boots or protective clothing for workmen may be
cluded here if supplied by the contractor.

Qee Summary. These items will be dealt with later.

pRELIMINARIES
PRELIMINARIES

general functions and
fc items in the bill of

~re normally allowed for here as lump sums.
fit and oncosts.

May be allowed for here as 4 lump sum Or included for
in the ‘all-in’ labour rate as shown previously.

This item may be priced for in a number of ways

(i) By allowing for watchmen. The cost would be
hased on the number of shifts and length of
period the watching was necessary plus the cost
of accommodation for the watchman.

(i) By providing a barricade to protect buildings
and or materials.

(iit) By allowing a sum of money to cover the cost of
any damage or theft from an assessment of past
experience from work done in the same area.

Any anticipated expense may be allowed for here as a
lump sum.

Not priced as this item gives general contractual
information.

See Summary. These items will be dealt with later.

The cost would be allowed for as a lump sum which
would be calculated on the basis of the following:

(i) The number and position of the temporary draw
off points required.

(i) The cost of cutting tracks and laying temporary
piping including maintenance and removal. The
cost of the materials would be less the cred
value at removal. s

(i) The cost of connecting the temporary st
the nearest permanent water supply pipe.

S
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The cost would be allowed for as a lump sum and would
include for the following: o "

(i) The estimated cost of clectricity and clectricity
authorities charge for connection.

(i) The cost of all labour and material necessary to
provide the temporary supply, including main-
tenance and removal. The cost of materials
would be less the credit value at removal.

A sum may be included here for any Inconvenience
caused and/or double handling required because of the

restrictions of the site.

A sum may be included here for interference and 1n
phasing the work so as to cause no inconvenience.

Reference should be made to the site and drawings to
establish the amount of temporary work required.

The requirements for the contract may be calculated as
follows:
Cost of storage shed

Initial cost
Replacement—10 yr 1074
Interest 5%
Repairs 15%

£150.00

30%
Annual cost — 30% of £150.00 = £45.00

Used 45 weeks per year, therefore cost per week 1s £1.00.
£

Transport to site 5.00

Erection costs 15.00
20.00

10.00

50.00

7.50

- —

68
69

The cost of transport off the site would be charged for
as the cost of transport to the site to which the shed 1s
being transported.
Contract requirements for sheds etc. .

Shed (storage) 1 57.50

Office (foreman) 1 57.50

Messroom, including drying

and dining facilities and

first-aid 100.00

Sanitary accommodation 75.00

£290.00

Allow sum to cover the work as described.

The cost of rates would be assessed and allowed for as
a lump sum.

Reference should be made to the drawing and the site
to determine the extent of this work.

The sum to be included for scaffolding must be carefully
considered as scaffolding requirements vary consider-
ably from one building to another. The drawings should
be consulted to determine the extent of scaffolding
required and whether putlog or independent scafiolding
is necessary. If a large amount of scaffolding is required
this would generally be sub-contracted to a specialist

firm and an estimate of cost would be included under
this item.

Not generally priced although a sum for protection
may be included if the work involved is expected to be
excessive. 4

Provisional sum for information only.

' I R
This may be allowed for in the
here as a lump sum of

1 4 ; ;. = .' — .. o4 -' 9
e R 2
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Summary

The summary appears al the end of the bill of quantities and
contains items referred to in the preliminaries. The following 1s
an example of a summary with explanations of method of

pricing.

Bill |

No. | Summary

Preliminaries

Provisional and P.C. sums
Fxcavations and earthwork

L. gl 711
Allow for insurance against injury
to persons and employers indem-
nity as Clause 18

Ditto for insurance against injury
to persons and property as Clausc
19(1)(a)

Ditto for liability in respect to
| damage to property as Clause
19(1)(b)

Ditto for insurance of works
fire, etc., as Clause 20(a)

| Ditto for complying with the
National Insurance Act (Health,
Unemployment and Pensions for
Workpeople)

Ditto for complying with holidays
with pay and public holidays
schemes for workpeople

G. | Ditto for selective employment tax
H. | Ditto for water for the works

Amount to tender

Signed as relative to Tender of date

Surveyor’s address Measured from Plans and Calculated E.E.
Telephone No. (Sgnd) X.Y.Z.
(Date) Chartered Quantity Surveyors.

R

Items A, B, E

& F

Items C & D

Method of Pricing Summary

Generally not priced in the summary.
Item A is normally allowed for under the

percentage addition for oncosts.
Items B, E and F are normally allowed for in
the build-up of the ‘all-in’ labour rate.

May be priced in the summary or covered in
the general percentage addition for oncosts.
Item C may be covered by a general insurance
for all works to be executed by the contractor
and would therefore be covered in the per-
centage addition for oncosts.

Item D should be an insurance specific to the
building under consideration and therefore
priced for in the summary.

Not priced in the summary but included for in
the ‘all-in’ labour rate.

This item would be priced in the summary on
the basis of the water authorities charge for
supplying water for building works. The water
authorities charge is usually on the basis of a
percentage of the overall cost of the works, or
of the cost of the ‘wet’ trades portion of the
works.




[ ABOUR CONSTANTS

The Use of Work Study

a tool of estimating. One of the
he assessment of performance

standards for his workmen for the many different items c;f worki
' LM : |d require the employmen
y; R CONSTANTS | A full time study on these items wou ' .
- el | of a work study officer and although this would Ie_ad to a
more accurate assessment of performance standards 1t Evould
also be expensive. Work study officers may not be considered

; > work 18 eXpIc ; B ‘ _ o
j::::ﬂ"o?t{nzi\iduag &rms are caloulated from experience built as a Ymb_le Proposmﬁnblqldother tha}?ox,tvii clrarﬁzg vc::;r:-tkrasc_;tgg

up over a long pcriod. The time taken to perform the same 1tem organ‘lsatlons. A. Sr_na_ uilder may, , o );_
feom firm to firm, and from gang to gang, techniques to a limited extent SO ds to 1mprove the efhiciency o

arring additional overheads. The use

of work will vary . d the familiar £ th
ending on the type of firm and the famubarity of the gang *
itpp\en'on%nng the task. of work study concepts of rating and standard performance
L The time taken O build a m® of brickwork, for example, makes it possible to ratlo_nahse previous observations of
J1d performances nto a systematic assessment of outputs. Standard
performances which have been actively assessed are more likely

<hould not be based on the time taken by a gang when working
full out but must be based on the amount of brickwork built | | | .
‘ ‘o be accurate than information that is arrived at by the use of

over the period of a week or from the time required to build a _ : _
less stringent methods. The more accurate the information on

Work study may be used as

CHAPTER V estimators main problems 1s L

fhe total quantity of labour required to perform a certain '
sed as a labour constant. Labour con-

1 i~ ; |
k P~ oredetermined amount of brickwork. The labour constant he 1l . :
_pi‘.‘ ' :NOLIJd not be calculated using the best or poorest gang but on labour outputs the less risk involved in the preparation of the
:-'-"-. the performance of an average gang. estimate. Labour costs can be based on known perfonnance
The labour constan(s arc therefore based on the work a man standards.
can achieve in a set period of time, making allowances ?or Method studies may also be ~arried out to determine whether
wasted time an h nd stops. lunch time and during : : : _
"aﬁgd Lf\m‘*’ when he starts and stops, lunc - 5 or not the most appropriate method is being used to perform
fea OTCaKS. * 1 R no 1
4 an item of work. carefully selecting item
Mote progressive firms arc calculating labour constants DY b L - ) g items for st Stu{:hes
e of work study, but care must be R = it may be possible to reduce the amount of labour hours required
R i ’ | 3 in some key items of work.

saleulate constants over a long enough period to ensurc that

the constants are realistic.

The quantity of matenals 1s accurately known from the bull
of quantities and provided the contractor receives a good
quotation from the merchant, the cost of materials should not
vary significantly from that of the other contractors competing

for the work. The cost of labour, however, is gauged from past
axperience and it is on this portion of the cost that the contract Standard The rate of output which qualified workers

is largely won or lost, although something also depends on the performance will naturally achieve without over-exertion

factors of oncost and profit required by the competing con- as an average over the working day or shift
sractors. This makes the accurate determination of the amount provided they adhere to the specified method

of labour required of major importance to the contractor. and provided they are motivated to apply
themselves to their work. (It is recom-

mended that this be denoted by 100 on the A

—

The following terms which are used in Work Study have been
extracted from British Standard 3138: 1969 Glossary of Terms
Used in Work Study, and are reproduced by permission of the
British Standards Institution, 2 Park Street, London WI1Y 4AA,
from whom copies of the complete standard may be obtained. ™

%
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Bs scale, corresponding (o (he production
of 1 standard hour of work per hour or 60
standard minutes per 60 minutes.)

Qualified worker  One who is accepted as having the necessary
physical attributes, who possesses the

required intelligence and education and has

acquired the necessary skill and knowledge

(o carry out the work 1n hand to satisfactory

standards of safety, quantity and quality.

The numerical value or symbol used to
denote the rate of working.

The series of numerical indices given to
various rates of working. The scale is linear.
The three most commonly used scales start
at zero and take 80, 100 and 133 respectively
as the numerical value of standard rating.

British Standard 07100, where O corresponds to no activity
rating and and 100 corresponds to 80 or 133 on the
performance scales other common scales.

The rating corresponds to the average rate
at which qualified workers will naturally
work at a job, provided they adhere to the
specified method and provided they are
motivated to apply themselves to their
work. If the standard rating is maintained
and the appropriate rclaxation is taken, a
worker will achieve standard performance
over the working day or shift.

Standard rating

Basic time The time for carrying out an clement of

work at standard rating, 1.c.:

observed time % observed rating

standard rating

addition to the basic time intended to

- provide the worker with the opportunity o
recover from the physiological and psycho-
logical effects of carrying out specified work

- ,:i f 1 _‘n";'.I £ Y "'-'! i - - T - ,
specified conditions and to allc
o WA S o o
- l .

gl e ey
e e =

=

attention to person
the allowance will

A subdivision of the relaxation allowance
‘tended to cater for the physiological M
psychological effects of carrying out speci-
fed work under specified conditions.

Fatigue allowance

A subdivision of the relaxation allowance
- tended to cater for attention to personal

necds.

Personal nceds
allowance

A small allowance of time which may be
‘ncluded in a standard time tO meet
legitimate and expected items of work or
delays, the precise measurement of which
may be uneconomical because of their
infrequent or irregular occurrence.

Contingency
allowance

RBasic time -+ rclaxation ® allowance + any
other allowance for additional work, €.g.
work contingency allowance. Where it 1S
required to indicate basic time plus relaxa-
tion allowance only, the term work content
(basic) should be used expressed in standard
units of work.

The total time in which a job should be
completed at standard performance, i.e.
work content (total), delay contingency
allowance, unoccupied time and inter-
ference time, where applicable.

Work content

Standard time

The rating of performance is not a scientific process but a
measured judgement based on experience. A m:petmt ,5
tradesman performing an item of work well in a steady, efficient
manner under proper supervision would be given a .L, _

A 100 rating is referred to as Standard Rating. Work do ne at
Standard Rating plus appropriate alloy va it ot sElamEt
. L L | = y — -

pcrsona’l need S‘! th- s gi\’cs -,p ‘IJ*“ '\_"__'-iﬂ*uﬁlj.[..: ‘%1 which N - H |

Ly '."l I

= U o ' e o el , Fa .
Performance or 100 rating unless adequ

so by an incentive scheme. A norma
i . m " ‘-' "= ..
1
[ i . II ‘i

M
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QUILDERS’ ESTIMATING SIMPLY EXPLAINED (METRIC EDITION)

tradesman not working on_bonus would be about 75 to 80. A
rating of 60 could be dcgcrlbcd as very slow_ with the operative
having little interest 1n his worl.(, while a rating of 130 could be
described as a fast, tradesmanlike performance of an operative
working on bonus and still producing the desired standard of
workmanship. It 18 important that the rating of operatives is
carried out by a person who knows the work involved. An
operative may appear to be working fast but because he is using
the wrong method or tools he is not producing as much as
another man who appears to be working more slowly but 1is
using the correct method and/or the correct tools. The second
man should be given the higher rating as he is the more com-
petent tradesman and is providing the higher output.

Using standard ratings then Standard Times may be

calculated as follows:

(a) A bricklayer laying 78, bricks per hour and rated at 120

observccfrating X observed time 120 X 60
standard rating o 100

Standard Time =

= 72 minutes for 78 bricks or 65 bricks per hour.

(b) A bricklayer laying 52 bricks per hour and rated at 80

s 80 x 60
Standard Time = — 48 minutes for 52 bricks or 65

100 :
bricks per hour

If a building contractor is operating an incentive scheme then
he could base his estimate on performance standards which
corresponds to his labour working under financial motivation.
This has been described as at 100 rating on the BS scale. The
labour rate used for preparing the estimate would allow for the
bor}us earnings of the man (see chapter on Incentive Schemes).
This would be the standard hour rate for the man working at

100 performance. The incentive would be a planned incentive.

Standard nme=M?Ei"g X pbserved time
' standard rating

+ allowances

50

LABOUR CONSTANTS

The allowances are an assessment of the time the men are not
actually producing. They would include for tume lost due 1o tea
breaks, going to the toilet, general conversations, © cling
mistakes, waiting for materials to arrive or for other tradcsf etc
These items are usually referred to as relaxation, fatigue,
personal needs and contingency allowances. The Percentage
llowance is calculated by individual firms from their records’
Provided the rating is done efficiently then the standard time
<hould be the same but if a bonus scheme is being operated
then the amount paid as bonus to the various workmen would
be different. (i.e. their ratings are different therefore their bonus
earnings are different.) Instead of the men being described as
slow, average or fast a rating may be given to their performance.
In this example ratings of 80, 100, 125 respectively have been
siven and an allowance of 259 has been added to cover the
various items listed above. Although the mens times varied the

standard time calculated 1s constant.

Fast man

125 x 16 minutes
100

— 20 minutes - 25% = 25 minutes

Average man
100 x 20 minutes

Slow man
80 X 25 minutes

100

The appreciation of the value of work study and the use of
standard performances as a means of determining the labour
content for items of work should lead to more accurate
estimating. Rating and standard performances may be used 1n
estimating irrespective of whether or not an incentive scheme IS
being operated. An example of their application to estimating
is given in the chapter on Incentive Schemes.

)

— 20 minutes + 25% = 25 minutes




(¢) Compaction and loss of 'ltfulk. Some malts
bulk when placed in position, €.8.- s
- . (i) Hardcore when compacted loses about 25% m "'
volume, and -

| -
-

MATERIALS

(1) there 1s a reducti
ingredients for concrete

concrete. The percentage T
concrete mix specified.

The cost of materials must :nclude the following:
vered to the site. The contractor must ensure
ials are quoted Ex works etc. he includes

additional costs to bring the matenals (1) Increase in volume. Excavated materials increase in
on to the site. volume on excavation and this has an effect on the cost

(b) The cost of unlpading and storing. The contractor must of removal.

o fos sy dewilo handling £a: ey o P sy o (¢) Delivery of materials as and when required. The cons
to the nature of the site, conditions of contracts, or for g. 1 }l e O s chonkl En i on-
bic own convenience in prefabricating parts of the work }ract? 5 ;‘“n uim;_ - gnf Salso - Y ‘.l : Eln.: u‘
off the site. Due to lack of access or congestion on a site o tl'e“ C 13313551_ :P“Cﬁ' tu' 15 3 thebsitc asgavm s
materials may be required to be unloaded and whecled supplier can ac }\erjma cna a and when i
to the site. Joinery fitments are usually made in the required then flhl*S 1]]\L1P5}1T3 contrlactor tqb? hﬂa " " -
joiners workshop, split into sections for transport, programme Of WOIK NG ISt the possibie SOUIOES <
re-assembled and erected in position on site. delay. P TO"ldEd' the service 1s good it may be cm]:au' fOf
the contractor in the long run to deal with this supplier

Storage huts for materials are usually charged for in , : . .
the preliminaries bill. in preference to a supplier with cheaper quotations but a
POOT SETVICE.

(¢) Waste and pilfering. Waste should be allowed on all
materials and is duc to the following:
(i) Breakages, e.g. lavatory basins get cracked, drain
pipes, glass, etc. get broken.
(1) Cuttings, e.g. rainwater pipes and gutters are
manufactured in standard lengths and because of
position of fittings, etc. whole lengths may not

Unloading Materials

Many materials quoted to be delivered on site require to be
unloaded. The contractor thercfore requires to allow in his
estimate for the labour unloading and storing these matenais.

always be used. Plywood and other sheet materials This may be done by adding the cost of this labour to the unit
come in standard sizes that may not correspond to rates or by assessing the total labour costs and allowing for
e diensions reauired on the site. and so . these as a lump sum in the preliminaries. Materials such as sand,
necessitate cutting and waste. : | aggrega?es and sometimes common bricks may be tipped off
(iif) Depreciation due to bad storage, e.e. Cement in the lorries and no charge made for labour unloading. Facing

bags if stored in damp conditions will go hard. ‘ bricks, timbcr, cement 1n bags and the like require unloading
Plasterboard deteriorates if damp and may become and stacking. In the case of timber it may be easier to assess t l
unusable. . number of loads required and the total time to unload

(d) The cost of returni and to allow for this as a1 RS s i

ing cm Ccascs | ' . : ulnp sum m t-lw préiminaries.
used to transport mfmd;)l;yth Rt lt Qxpansive cages e facing bricks and cement however it ma casier to allo
e gy ‘ hen there is usually a credit this Duiblisitici O Iy
value case provided that it is returned. y adjusting the material quotation to include

©& fRipimet
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tradesma working on bonus would be al:gout 75 to 80.'A
ing of rtlii;‘z:)uld be dgcscribcd as very slow with the operative
:n‘:'li‘:g little interest in his work, while a rating of 130 could be

' f an operative
o as a fast, tradesmanlike p;rformancg 0
ducr}b:ion bonus and still producing the desired standard of

important that the rating of operatives 1S

carried out by a person who knows the work involved. An
operative may appear to be working fast but because he 1s using

the wrong method or tools he is not producing as much as
ears to be working more slowly but 1s

man should be given the higher rating as he is the more com-

petent tradesman and is providing the higher output.
Using standard ratings then Standard Times may be

calculated as follows:
(a) A bricklayer laying 78, bricks per hour and rated at 120

observed rating X observed time 120 x 60
standard rating - 100

Standard Time =

= 72 minutes for 78 bricks or 65 bricks per hour.

(b) A bricklayer laying 52 bricks per hour and rated at 80

. 80 x 60
Standard Time = T 48 minutes for 52 bricks or 65

bricks per hour

he" a bl:’nlding contractor s operating an incentive scheme then
cor:':;upo nz!stz ll:_Ls ]csbumate on performance standards which
o lm. et s labour working unﬁdcr financial motivation.
| escribed as at 100 rating on the BS scale. The

our rate used il e 4 :
eamnings Oz,oghsfcmﬂng the estimate would allow for the

The allowances are an assessment of the time the men are nt;t
actually producing. They would include for time lost due to 1€z
breaks, going to the toilet, general conversations, correcting
mistakes, waiting for materials to arrive or for othqr trad-cs: etc
These items are usually referred to as relaxation, fatigue,
personal needs and contingency allowances. The ?crocnmgc
allowance is calculated by individual firms from their records
Provided the rating is done efficiently then the standard time
<hould be the same but if a bonus scheme is being operated
then the amount paid as bonus to the various workmen would
be different. (i.e. their ratings are different therefore their bonus
earnings are different.) Instead of the men being described as
slow, average or fast a rating may be given to their performance.
In this example ratings of 80, 160, 125 respectively have been
given and an allowance of 257 has been added to cover the
various items listed above. Although the mens times varied the

standard time calculated 1s constant.

Fast man

125 x 16 minutes
100

— 20 minutes 4+ 25% = 25 minutes

Average man
100 x 20 minutes

100

= 20 minutes 4 25% = 25 minutes

Slow man
80 X 25 minutes
100
The appreciation of the value of work study and the use of
standard performances as a means of determining the labour
content for items of work should lead to more accurate

estimating. Rating and standard performances may be used in
estimating irrespective of whether or not an incentive scheme is

= 20 minutes + 259% = 25 minutes

being operated. An example of their application to estimating I

1s given in the chapter on Incentive Schemes.
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Cost of cement d/d £8.00 per tonne

Unload and stor¢
0.75 h labourer al £0.60 £0.45

£8.45 per tonne delivered on site
and unloaded

On contracts requiring large quantities of concrete, the
cement is usually delivered in bulk containers and transferred
to cement silos on the site. In this case no unloading charge 1s
necessary. It is also becoming more common practice for bricks
to be delivered In bundles held together by wire. These bundles
may be unloaded by crane and the cost of unloading would be

covered for in the lump sum cost of the crane.
The time taken to unload may be added to the labour

constant as shown under bar reinforcement on page §2 or may
be added to the labour section of the unit rate build up as shown
in slating example No. 2 in the Roofing section.

In estimating the method used would at all times be the one
that gives the most accurate result for the type of material being
considered.

Unloaded materials require to be stored on the site in pOSI-
tions convenient for distribution and incorporation in the
building. Careful storage can achieve savings due to a reduction
in handling costs and loss through accidental damage.

Approximate times taken to unload materials by hand:

Material ] Labourer

Ce.ment or plaster (in bags) 0.75 h per tonne
Bricks 2.5 h per thousand

Timber (carcessing) 1.0 h per m?

Slates 2.25 h per thousand
Copper tubing (28 to 42 mm) 1.0 h per 150 m
Drain pipes 3.25 h per thousand

Discounts

=
-

_ prices generally subject to reduction due to
trade and cash discounts. Some contractors, due to the amount
- purchased through a merchant, may receive a

MATERIALS

preferential discount. Trade discounts are generally . the O:da
of 10% to 60% and cash discounts are _gcnerally 24 % of 3 y,
The price of materials used in the build up of material costs
should be trade prices (i.e. the retail price less the trade dis-
count). The cash discount is not deducted at this s.tagc‘fot
unless the merchants accounts are paid within the required
period (usually one month) the cash discount is not allpwed.
Cash discounts, however, may be considerable and if qot
deducted they form a hidden profit. Management often require
the total of the cash discounts to be assessed so that they can
ascertain the actual anticipated profit from the works. Provided

that management considers it feasible to pay the acco.unEs
within the time limit and that the money from discounts 1S

relatively safe then they may make a lump sum adjustment on
the estimate so as to arrive at a tender figure. The consideration

of factors such as this help management to submit tenders for
contracts based on known facts in relation to their current needs.

Trade Terms in Common Use

c & Cost of freight included in price.
c.i.f. Cost, insurance and freight included in price.

C.0.D.  Cash on delivery.

D/d site  The cost of materials includes for delivering them to
the site. The contractor is responsible for the
unloading of materials on their arrival at the site.

E. & O.E. Errors and omissions excepted.

Ex works The cost of materials is at the manufacturer’s works.
The contractor must pay for transport from works
to the site or yard. The manufacturer loads the
lorries at the works. The cost of delivering and
unloading is met by the contractor.

Free on board (ship). Manufacturer pays for loading
and cartage of materials to nearest port. The
tractor pays for the unloading of the ship (done by
others) and for transporting materials to !ﬁ* or
site. The contractor is also responsible for an)
harbour dues. Ak

Free on Quay. Generally as las




AUILDERS' ESTIMATING SINPLY EXPLAINED (METRIC EDITION)
for unloading materials and landing charges.

Pays : _ |
« for loading and transporung

The contractor pay
materials to site Or yard.

Free on rail. Manufacturer pays for loading and
cartage of materials to the nearest railway station.

The contractor unloads the rail containers and
franapares matprials te gite e yavsl, The santragtnr

'« also responsible for any demurrage charges (1.,
railway charges for not unloading within a limited

set down pcrioda—usually 24 hours).

Nett cost  This is the final cost after all deductions (i.e. trade
and cash) have been deducted. It is the nett price to

the builder.

This is the cost after the trade discount has been
deducted but before the cash discount is deducted.
If there is no cash discount then the nett price and

prime cost will be the same.

Prime cost

L

e.o. To supplying 1 tile fireplace and hearth 80.00
Trade discount 209 16.00

Prime cost 64.00
Cash discount 5%  3.20

Nett cost £60.80

Pro rata In proportion.

periods it is usually more ec
hired transport than to keep his own lorries.

convenient to own and use O
depending on size and type of work undertaken, but for any

additional demands for such service the work would be carried
out by hiring.

-~ I,..Jnfﬂ t}le CO

CHAPTER VII
MOTOR TRANSPORT

I abour and materials moved by the contractor is usually by

(a) Private road hauler or (|b) his own lorries.
1 YT

> T TSI RN T N Sl digq.' '“""M"‘...
onomical for a contractor to use

It is usually found
ne, or a small fleet of, lorries,

MOLOYr twansport is

Cost of Operating Builder’s Own Lorry

Cost per hour, excluding normal business overheads and
garaging, based on the following:

800 km per week.
Capital cost of £2 000.00 with residue value of £300.00 after
5 yr.
5 km per litre of petrol.
New tyres every 40 000 km. Tyres cost £150.00 per set.
Major overhaul every 80000 km. Overhaul costs approx.
£200.00.
General maintenance, oil and renewals approx. £200.00 per
annum.
Standing Charge per Week [
*Driver’s wages, 40 h at £0.62 24 .80

£
Capital expenditure 2 000.00
tLess residue value 300.00

£1 700.00
Carried forward 24.80

* A driver is paid £0.02 more than a labourer. If lorry driver is also a
labourer‘then he would not be included in the standing charges if the lorry
was not in use. ' -

+ The residue value need not be deducted. See note on replacement of

: : ducted. See note on r
mechanical plant in next chapter. 2t »

C
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Brought forward 24.80

NG SIMP
Examples ‘_ ;
of removing excavations to @ 1p 1 km
_i : I :-I

's own lorry. _
(1.37 per h (from previous .e;.:am_}.?le)..s

m : :
28 0
ay) 20% 084

Annual insurance - | e -
: 5412 " o

AUILDERS' ESTIMAT
| - 0 . ¥4 1. Calculate the cost
nking fund—207 A ok Sl " Gy distant using contractor

0 <+ 50 weeks 2.00 Lorry operating cost =

£102.50 = S0 weeks : —
4 5.12 m® capacity of loose soil would correspond to 3.12 m
less 25%, for soil before excavating. 5.12 m® — 25% = 3.12— SN

Running Costs per Week
1.28 = 3.84 m°. Allow 3.75 m®. .

Petrol, 800 km - 5 km al £0.06 per litre

¥ L
yr - 30 weeks | s
Overhaul, £200.00 every 80 000 km, i.e. £100 per Three lﬁ?bc’“ﬁ@é s loading
yr < 50 weeks 1 Travelling and tipping .
General maintenance, £200.00 per yr - 50 weeks 1.25 :

£

Tyres, £150.00 every 40 000 km, i.e. £150 per
Lorry time to load £
-

‘ [ |

based on 800 km
T abour costs, 2.25 h at £0.60 1.350

£54.25 o 30
Costper h = —5— = £1.37 £3.063

Standing charges and running costs per week
Lorry costs, 1.25 h at £1.37 1.713 =
%

Cost of removing excavations

£3.063

3 pm—
perm 375

= = £0.80 B
g

—____

Capacity of Motor Lorries b
Load capacities are somewhat nominal and vary considerably, " e
2 Calculate the cost of transporting bricks per 1 000 from the 3

depending on the manufacture of the lorry.
contractor’s yard to site 25 km distant. Hire charge of lorry, .
d

m load to be carried may be restricted by the weight . : | :
capacity or by the size of the box. If the capacity is in doubt 1t including driver, is £1.00 per . *
Assume lorry will carry bricks to site and return empty. e

mﬁ tci)n t?l;;.la;?ictg: elzzx capacity and convert the cubic
The box sizes of typical lorries are approximately: Capacity of lorry, 2.45 X 2.13 X 0.45 235
Radh %8 430 % 430 mm Adgig_iozss);)r); ?ing stacked up higher m '. e
2450 X 2130 X 450 mm ' sty S v

3350 x 2130 x 600 mm
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| pf conlains approx. 500 bricks (theoretical maximum)
» 94 i contain 2.94 X 500 = 1 470 bricks (theoretical capacily

1._‘/ lori )r)
The actual capacily

Iu'ih!ﬁi!, ”h..' HL’I‘S/” ” Wieils (‘(]/;”bh;
ar site over which i had lo lrave
| 200 bricks

BUILDERS )

would vary according 10 how the lorry was
of pulling, and the type of roads
. Assume the actual capacily as

Lorry ime

/i
Waiting while bricks are loaded 0.35
Travelling to siie 0.85
Unloading (tipping) 0.15
Returning emply from sile 0.75

2,10

/
Cast af lorry transparting, 1 200 bricks = 2.1 h X

{ 1.00) 270
Z_ui_u'ua{ casts, 4 labourers 0.35 h each = 1.4 h X

{0.60 0.54
Cast of lorry and labour transporting 1 200 bricks [2.94

Cost of transporting 1 000 bricks = [2.45

Facing bricks would | '

K5 would require labour for unloading at the si

o = L T
they should not be tipped. ' & g

1. Caleulate - .
mdwa!;l:,::::' the eanl wa transporting slates per 1000 from the
) ‘on 1o the site 15 km distant, Hire charge of 6 tonne

lorr ¥, ncluding o
e g driver, is 1,25 per h, The slates weigh 150.0 kg

Fhe number of slates per load = 4 000.
60

MOTOR TRANSPORT

Lorry time "
Travel to station 0.5
Load lorry: 4 labourers 2 h 2.0
Travel to site 0.75
Unload and stack 2.0
5.25 h
£
Cost of lorry transporting 4 000 slates = 5.25 h X
£1.2 6.56
T abour costs, 4 labourers 2 h = 8 h X £0.60 4.80
£11.36

Cost of lorry and labour transporting 4 000 slates

#

Cost of transporting 1 000 slates = {2.84




CHAPTER VIII
MECHANICAL PLANT

tatroduction

There are two main classifications of plant: (@) plant used on
the site and (&) plant used in the workshop. The type of plant
dealt with here i1s the plant used on the site and the general
notes that follow are applicable to excavator equipment,
concrete muixing plant, etc.

Plant used in the workshop s static, housed in good condi-
tions and generally used to produce standard or similar items.
It is not aflected by site and weather conditions. The most usual
types are joiners machinery for making doors, etc., and equip-
ment for the manufacturer of precast concrete units.

Generally plant 1s employed on a building site in order to
save money, labour or tume or a combination of all three. In
many circumstances 1t 1s cheaper to use machines for certain
operations than to use the corresponding amount of labour,
e.2 large site excavations. With the scarcity of building labour

& contractor must become more mechanised 1n order to cut
down on the amount of labour required. In certain circumstances
he may require to do this irrespective of cost. In contracts where
ume 1S an mmportant factor the contractor may require to use
certain plant in order to speed up the work and get 1t completed
within the required time.
| Po; pricing purposes plant used on the site can be sub-divided
mto (@) plant performing specific 1tems of work and (b) plant
which performs many different tasks.

Cost of Plant

Thc cost pf plant can be considered under the main headings
of (a) standing charges, (b) running costs and (¢) variable costs.
These headings can be further detailed as follows:

I. Capital outlay

2. Replacement
3. Maintenance and repairs

82

Standing charges.

MECHANICAL PLANT

4. Labour operating and attending} Running cOsts.
5. Fuel

6. Transport Variable costs
7. Temporary site work} yr '

All these items must be considered and broken down ipto the
cost per unit of measurement which is required to be priced or
into the cost per week in order to arrive at a total charge for the

contract.

Standing Charges

The standing charges are irrespective of the cost of running
the machine and the more the machine is used the less these
charges influence the daily or hourly cost of operating the
machine. The actual working time per annum is estimated and
the charge per hour calculated in order to recover the cost of
the standing charges in the rate charged. The points to be

considered in each item are as follows:

Capital Outlay

The purchase of a machine should be considered as an
wvestment. Interest on the capital outlay would therefore be
expected. An interest charge compatible to other similar

investments would be in the region of 5% to 107.

Replacement

The machine requires to earn sufficient money to buy a
similar machine at the end of its useful working life. The two

main points to be considered are: (a) the useful hfe of the
machine and (b) the expected cost of the replacement machine.
The useful life depends on the type of machine and use to which
it is put. An excavator would be expected to have a shorter life
than a crane. If a machine has a useful life of 5 yr then a 2074
return on capital cost would be required. For a life of 10 yr a
10% return would be required. The expected cost of the
replacement machine may be greater than the cost of the -
machine it is replacing. This is, however, balanced to some
extent by the market or scrap value of the machine to be
replaced and can generally be discounted. '
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\lantenancd nd Repairs
L s 1LCLI p-'-?'._\ deals wilh LNC labour and l'n;lh..‘l"li'll COSLS of
orvices and replacement of worn parts. It does not

ake into account any tume lost due to these services Or break-
The cost involved depends on the type of equipment
and can vary from about 5% to 50%. The actual percentage 1s
from previous records kept by the individual

| .
DO AU
' 1 W
\t‘.‘\\ L.l}:’

\.'.L;Lk' Ll‘.dlf\.l
cantraoting firms.

Running Costs
Running costs are only 1ncul od when the machine is actually
being used. As with the standing charges, the actual work time
| and the charge per hour calculated. The

per annum is estimatec
item are as follows:

points to be considered in each

Labour Operating and Attending

This item must cover the COSl of all
\g the machine. In the case of
| the attendant labourers for aggregate
and cranes, drivers and banks-

labour necessary [OT

operatii a concrete mixer this
would be the driver anc
and cement and for excavators
men would be required. 1he labour removing the concrete 1O
the required position would not be included in this 1tem as this
i< over and above the mixing which the machine is expected to
perform, *

Fuel
This item covers the cost of all tuel, oil. etc. required for the

sfficient running of the machine

Variable Costs
| The LQLai of the standing charges and running costs make up
the basic cost of operating the machine. These cosls arc 1n-
dependent of the site and remain constant. Costs which vary
from site to site must be considered separately and are as

s L
WMLALVYY O

LLAlsPOLt
The cost of transporting the machine on and off the site must
be considesed. Generally the cost of transport 10 the site 1s

rh

charged ag

ainst the contre _ |
iinst the contract at which the machine 15

ysually calculated as @ lump
liminaries bill.

site is charged ag: |
required. The cost of transport 15
«um and charged for under the pre

Temporary Site Works

Any additional work which 1S T _
L“LlOll)b s oharged [OF under Lhis neading. Iras QI'IMMQ, an
cess to the sie for the

opening may be required to give ac | |
machine which would have 10 be made good at complellon ora

dstanding may 1t for the concretin
hardstanding may built g

plant which would h d at completion of the
This would ¢« 2 lump sum and

contract. .
charged for under the prelimin

be required tO be

rve to be remove
also be calculated a

aries bill.

Calculation of Time Worked by Machine

ork every day throughout the year

The machine will not w
to calculate the actual number of

and it is therefore necessaty
vossible working days:

b
days
Days not worked: Week-ends 104
Annual holidays 10
Public holidays (approx.) 6
120

Time will also be lost 1n transporting equipment from site to
cite and in idle time while waiting to be transported. This may
~ further 30 to 40 days of non-productive time.
2lso lost due to overhauls and repairs.
. influenced by the type and use of
¢ for another 10 to 20 days of

account for

[n addition, time 18
The amount of time wasted
the machine and may accouil

non-productive time.
This gives a total of about 160 or 180 non-productive days or :

185 or 205 productive days.

[t must also be considered that dunng the normal working

day there are delays and stoppages and that it 1s impracti.cabxg
to work continuously throughout the whole day.

5 S
)
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Examples

1. Cost of excavations per m® using D6 tractor and scraper of
4.5 m® capacity which belongs to the contracior.

This type of plant consists of two units: the tractor and the

. a cheap form of excavating if the haul does not
exceed 450 m. Beyond this distance the mechanical excavation
plant chowld be used in conjunction with vehicular transport. This
type of machine is mosi suited for large road contracts or site

levelling work. The scraper acls as a container in which the ex-
cavated material is hauled. |

As the scraper 1S pulled by the tractor it excavates the ground
Lith its cutting edge and the material enters the scraper which
when full is raised above the ground and hauled to the tip by the
ractor for off loading.

4s mentioned in the mtroduction to this chapter a major
consideration to be determined before purchasing a machine is 1S
capacity. This 1s not what it can achieve in one hour but what 1t
can achieve in one year, allowing for the weather, repairs, holidays,
waiting time between jobs and time lost in transporting from joo
to job.

Cost of machine

Capital cost

Replacement—35 yr 20 %
Interest 107,
Repairs 257

b
- Total annual cost = 12 200.00
Use 150 days = £14.67 per day or £1.83% per h.

Cost of using the machine to excavaic and remove to spoil
heaps not exceeding 100 m.

L
Cost of tractor and scraper per h 1.835

——————————

Carried forward 1.835

[ abour operating and attending :

Driver (1) 0.62
Banksman (1) 0.61

I abourers (2) 1.20
e 2.43

Petrol (start) 0.01
Diesel, 15 litre at £0.05 0.75

Oil and grease 0.15
—_ 0.91

-_ﬂﬂ

£5.175

Productive Rate
4 5 m® seraper at 100 m haul would give > turns per h.

. 22.5 m® excavated and deposited.

(5.175 [
o _
Cost per M™ = 33 53 0.21

Profit and oncost 15 % 0.035

£0.265 m®

Cost per m*—£0.20%

Plant Hiring

As mentioned previously, if the contractor cannot find
continuous use for mechanical plant and it 1s likely to stand idle
for long periods, then 1t .« more economical for him to hire the
plant for the specific job or operation.

L arge contracting organisations usually have a plant pool and
a separate plant department which hires to the contracting
departments or other contractors, if it 1s not required by s
own organisation, at rates similar to that normally charged by
plant-hiring firms. i

The advantage of hiring is that the contractor can use the
money he would have spent on the machine to expa d his

.:‘\\.
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more men and incrcase turnover
o as to get better discounts.
tage of owning is that the machine is available

when required and this may assist in contract planning,

2 In example 1, if instead of owning the DO tractor and scraper,
the contractor hired one for the excavations, the build up of rate

would have been as follows:
In this case the (1) capital outlay (2) replacement and (3)

maintenance costs are all covered by the hire charge.

Cost of machine

Hire charge
Labour operating and attending
Driver (1)

Banksman (1)
Labourers (2)

£

Petrol (start) 0.01
Diesel, 15 litre at £0.05  0.75

Qil and grease 0.15
0.91

£5.34
Productive Rate
As before 22.5 m® excavated and deposited.

£5.34

Cost per m*> = 5B = £0.235

Profit and oncost 15Y%, 0.035

£0.27 m’

Transport of Machinery o
The transport of the machine to the site has not been INCIUEEE
This is because it is best Jllowed for as a sum in the prelim-
aries bill. If the plant s owned by the contractor M, st of -
taking it on to the job would be charged against that job and
the cost of removing it against the job it is being transporied tO-
If hired, the cost to and from the job are both cha d to that

ge and it is not . _‘_1"_,

it may be cheaper to
- ¥ . ) & =, ,.. -

double delivery charges
hire charge for equipment standing 1dle.

3. Cost of excavating tren

removing excavations off
Excavations done by backacter owne

removed by dumpers hired from plant hire firm.
£
3 000.00

site to a tip found by contractor—it

Cost of machine

Standing charges
Replacement—5 yr 20%

Interest 10%
Repairs 20%

50%,
- Total annual cost £1 500.00

Use 180 days = £8.333 per day or £1.042 per hour

£
Standing charges per h 1.042

Labour operating and attending

Driver (1)
Labourers (2)

ches not exceedingl .o m deep, incluaing

d by contractor and

Although in this example it is dearer to hire, this is only true
the equipment owned is used to its full capacity. If the

i
R S pp 'le: have long periods of idleness there is

[
| “ias




Brought forward 2.862

£

petrol (start) 0.01
Diesel, 15 litre at 0.05 0.75

Oil and grease 0.15
0.91

£3.772

Productive Rate
0.4 m® capacity bucket at 40 shovels per h.

40 % 0.4 m® = 16 m> per h.

(3.772

Cost of excavating per m’ = 7y s £O.23L:I

16 m® excavations requir
Use two 4 m® dumpers at a hire rate of £1.00 per h each.

£
Hire charge, two at £1.00 per h 2.00 per h

Labour operating
Drivers (2) a £0.62 per h 1.24 per h

Fuel
Diesel 2 x 2.5 litres = 5 litres
at £0.05 0.25 per h

£3.49 per h

#‘

Charge for tip—assume free.

. Cost of transport per m*> = ]’%3;59-= £0.218

Allow for standing time waiting to be
loaded 10, = (0.022

£0.24

#’

ed to be removed to a tip 0.5 km distant.

£
0.234 -
0.24

————————

0474
Profit and oncost 15 % 0071

e ———————

£0.545 m®
Cost of excavating and carting £0.54} per m®

It has been assumed that the dumper has a 4 m? ‘struck’ |
capacity and that the amount of the additional material loaded =
compensates for the ‘bulking’ of the excavated material. i

Dumpers are suitable for short journeys up to & km. They ':l

are capable of doing two 1 km journcys per h if filled by a

mechanical excavator. .
UL .

all
per m® using a 1 0/7 mixer owned by

Cost of excavating
Cost of transport

4. Cost of mixing concreie
the contractor.

1 000.00 J

Cost of mixer
Rep/acen-ient——I 0yr 1 0%

Interest 5%
Repairs 15%

———

30%,
- Total annual cost = £300.00

Use 200 days = £1.50 per day.
- £

Cost of mixer per day 1.50

Labour operating

£

Mixer driver 0.61
Cement man 0.60

Aggregate men (3) 1.80

———————.
1 | |
|

per hour £3.01 + ~=neg)
per day 24.08 2408

Carried farM ' 2 htf' 13




Brought forward 25.58

« Mixer driver § h overtime per day 0.31

Fuel /

Petrol 7 litres at £0.07 0.49

0il (0.25 litres) 0.075
Waste 0.025 per day 0.59

per day 26.48

Output

Normal day 8 h. Allow 3 min per batch and this gives 160
batches per day.

160 batches
Less 10% 16 for breakdowns

A —8

144
0.2t m® per batch

28.8 m? per day

£26.48
28.8 m?

Cost of mixing per m® = = £0.92

As this 1s only a stage in the build up of a unit rate for
concrete the profit and oncost percentage will not be added
here but at the end of the complete build up of price.

* The mixer driver is allowed 1 h overtime for cleani
ng and preparin
m ('urkm mle SF). o

-'

S. Calculate the cost of mixing concrete per m® using a 107

mixer hired from a plant hire firm.
£
Cost of mixer
Hire charge, per day 2.75
*Idle time, say 10%, 0.275

Labour operating
As Example 4 24.39

Fuel
As Example 4 0.59

—— —

£28.005 per day

Output
As Example 4—28.8 m® per day.

£28.005

288 m* £0.93

Cost of mixing per m® =

In the previous two examples the cost of mixing concrete has
been broken down into a cost per m®. This cost may be added
to the unit rate build up for concrete and therefore gives the
cost of concrete including mixing. Alternatively the cost of
mixing may be excluded from the unit rate and allowed for as a
lump sum in the preliminaries bill. The period the concrete
mixer will be required on site can be determined from the
contractors programme of work in relation to the quantities of
concrete involved and the times that they are required. This
tends to be the best method as an accurate lump sum cost of
the mixer can be calculated for the contract. In calculating the
cost of mixing per m® however to a certain extent the non-
productive periods of the concrete mixer on site can be charged
for by an accurate assessment of working days per annum in
the case of the contractors own plant, or by a realistic assessment
of idle time, in the case of hired plant. This method should give

* Idle time has been added in this example as for this type of _' he

M

hire cost is not heavy. It is therefore better to kwp Mmﬂ:
over its useful period even although there are 1
rather than to increase the transport charges.

il € !
" b L A | & F §
: St B L ANJN
I -il-- = -
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a rale for mi)(,ulE
charge.

per m® that 1s comparable with the lump sum

6. Calculate dhe cost of mixing mortar per m° using a 10]7 mixer

hired from & plant hire fum.

£

Cost of muxer
Hire charge, per aay 2.75
ldle time, say 10% 0.275

I abowr Op\;[a‘_“lg __
* ] operalor al £0.60 per i

-

4.80 per aay

Fuel
f
Petrol. 4.5 litres at £0.07 0.315
Oil and waste (say) 0.055
0.37

£8.195 per day
Qutput
Normal day, 8 hi less £ h for cleaning and preparation, i.e. 7% h
ruauing time. Allow 6 batches per i or 49 batches per 7% h running
LU .
5 batches
Less 24, I for breakdowns

e e

44
0.2 m® per batch

e e —

8.8

£8.195
8.8 m®
I 2 similar manuer as for mixing concrete the cost of the

Hlodd could be charged for on a lump sum 1n the preliminaries
bill on the basis of time the mixer will be required on the site.

= £053

L ost 0/ puxing per me =

4 Bﬂmma-r mixer will be serving more than one gang of bricklayers
al labour will be available in the form of labourers which are

| {or a5 members of the bricklaying gang.

MECHANICAL PLANT

Cranes, Hoists, etc.

The cost of cranes, hoists and similar equipment which
perform many tasks cannot be broken down and allocated to
ndividual unit rates. The estimator must assess the length of
time this type of equipment will be required on the site and the
total cost is allowed for as a lump sum in the preliminaries bill.

Example

This lump sum will include for profit and overheads.

Calculate the cost of a rail mounted tower crane required on

the site for a period of 40 weeks.

Transport to site

Erection costs
Crane
Traclk
Hire charges
Crane: 40 weels at £150.00 per weelk
Track: 60 m at £0.35 per week = £21.00 per
weelc X 40 weels
FElectrical power
40 weeks at £2.00 per week
Operatives
I crane driver (full-time) and 1 banlcsman
(part-time) allow 40 weelcs at £38.00 per
weelk
Temporary base for track including removal and
reinstatement of ground, 150 m* at £5.00

Dismantling costs
Crane
Track

Profit and oncost 15,

Lump sum cost of tower crane for period of
conlract

£
50.00

200.00
75.00

6 000.00

840.00

§0.00

1520.00

750.00

200.00
75.00

9 790.00
1 468.50

£11 258.50

et —— ——— I




EXCAVATIONS AND EARS
EXCAVATIONS AND E RTHWOR

Planking and Strutting

Close Sheeting R
CHAPTER 1X Not exceeding 1.5 m deep 1.25 m* per man per
B Exceeding 1.5 m decp and not exceed- E

AVATIONS AND EARTHWORIKS | ing 3.0 m deep 0.75 m* per '*---*'71‘-! 1

Poling Boards, Waling and Struts at 2.0 m centres '
Labour Constan(s ; Not exceeding 1.5 m deep 2.5 m® per man pﬂ'h

EXC

Excavating by Hand : Hand Excavations L]

me per m? for Excavating in Average Soils. _
A%);;:Jg?éis'r llhroxzn and filled nto ' An excavator digs a trench to a depth of 1.5 m deep M
throws out the excavated soil to the surface for this depth. He

ows (not exceeding 1.5 m)
ik hours ' may throw the soil to one or hoth sides and another man may

Area 10 to 1.75 i clear away the soil from the edge of the trench. When digging ]
175 to 2.25 the next 1.5 m in depth the excavator cannot throw the soil to

Trenches
Pipe tracks 75 to 3.25 the surface so a platform is provided at the first 1. 5 m depth
| level, He digs and throws the soil onto this platform and another

.- | man lifts and throws it to the surface.
Allied Operations A | For each additional 1.5 m depth the same procedure is carried
101 | N .
out. .

Excavate from spoil heaps 0.75 to 1.0
Refill and ram trenches and tracks 1.0 to 1.5
Throw out only (1.5 m stages) 1228

Wheel 50 m, deposit and return 0.5 ’ 1. Excavate vegetable soil average 250 mm deep and spread on

Every additional 25 m (.25 ; N .
SRea s asd vl o A ;.' site average 100 m from excavation—m=. f
| our

Note: (i) Excavating for isolated piers etc. not exceeding 0.5 m? add | Excavate and get out 1.0

25% to trench excavations.
(i) Excavated materials increase in bulk and this must therefore be Wheel average 100 m, deposit

allowed for when pricing for carting away. and return 1.0

Spread and level 0.5

Examples

The constants for excavating to be adjusted by the following

percentages depending on the nature of the soil ; .
Loose soil, — 20%; Clay or heavy soil, 4 50%; Rock, 2.5

+ 200% to 300%.
0 Labourer 2.5 h at £0.60

Breaking Up Existing Surfaces _ Profit and oncost 157,

Breaking up macadam surface 150 mm  1.25 man h per m®
thick, by hand ' |

Ditto conerete surface 150 mm thick, £1.725 per m*—therefore 2: deep = % of £1.725
ditto 2.5 man h per m® , | ! Hbraw . T 10.43) per mt

m—.—d* .

7‘ | :|l-,_'
Derrick Techiie

' : 5 o
1.I_l_ﬂ\"' . H'__“‘: :

o
1
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Excavate and gel oul
1 abourer 1.5 h at £0.60
Profit and oncos! A

y—

Cost per m* = £1.03%

il

i

3 Excavate trenches 10 r
helow natural ground level and not e

Excavate and gel out

ILabourer, 2 h at £0.60
Profit and oncost 15,

4 Excavate trenches to receive foundations, starting from I m
helow natural ground level, and over 1.5 m but not exceeding 3 m

deep—m?,
Excavate and get out
Throw one stage
Labourer, 3.5 h at £0.60
Profit and oncost 157,
%

4

syMPLY EXPLAINED (METRIC EDITION)

1.5 h
£0.90
0.135

£1.035 per m?

eceive foundations, starting from I m
xceeding 1.5 m deep—m?®.

2.0 h

[1.20
0.18

[1.38 per m’

e —

2.25 h
1.25 h

3.5h

£2.10
0.315

[2.41% per m’

o ———— e

I —

EXCAVATIONS AND EARTHWORKS

5. Surplus excavated material deposited on site in permanent

- . 3
spoil heaps average 50 m from excavation—7nt-

Wheel not exceeding 50 m 0.5 h
Labourer 0.5 h at £0.60 £0.30
Profit and oncost 15 %, 0.045

£0.34% per m®

6. Excavated material backfilled around foundations—m?.

Return, fill in and ram 1.25 h
I abourer. 1.25 hat £0.60  £0.75
Profit and oncost 157, 0.113

£0.86% per m®

7 Plank and strut sides of basement excavations starting from
natural ground level and average 1.5 m total depth—m?®.

Timber, £30.00 m?, delivered site.
Calculate on length of excavation 2 m long and 1.5 m deep.

Material

[

m>
Waling 180 mm X 40 mm X 20m 0.0144
Poling 6/180 mm X 40 mm X 1.0 m 0.0648
Struts 2/100 mm X 100 mm X 1.4 m 0.0280

0.1072 at £30.00 = 3.216

Nails (say) 0.05
£3.266
Allow for using 5 times = £’)'%66 = £0.653 per 3 m*
£
Materials cost per m® 0.218

———————

Carried forward 0.218




CHAPTER X
CONCRETE WORK

pacting Concrete per m’

Not reinforced Reinforced
Hours one Hours one
labourer labourer

Depositing and Com

Position

for roundations not
1.25 1.75

[n trenches
exceeding 300 mm thick

neds exceeding 150 mm thick but not
| 6.0

exceeding 300 mm thick

od floors, roofs and the like
~ot exceeding 150 mm thick

Ditto. ditto exceeding 150 mm thick

but not exceeding 300 mm thick

Walls not exceeding 150 mm thick

Nitto exceeding 150 mm thick but
not exceeding 300 mm thick

ot exceeding 0.05 m”

Suspend

Columns

sectional areas
' exceeding 0.05 m* but not

ceeding 0.10 m* sectional area

Ditto exceeding 0.10 m° sectional

arca
| ot exceeding 0.05 m* sec-

Scans |1

tional area
Ditto exceedi 05 m? but not

exceeding 0.10 m* sectional area
exceeding 0.10 m“ sectional

L

I_""% I 4
[I__,A' 1l LO

arcd

Reinforcement

-'F. -"' ;',j:;. e F o .|"‘ L [ iz - ] ™ | T 'L IIH. 1"_) -
A timberman gets £0.014 per h more than a labourer’s wage. Bar Reinforcement 1or Reinforced Concrete
¢ Planking and strutting is measured for ¢ avat it it |
g and struttmg ¥ as or all excavations but it 1s not ‘
iy i Mild Steel Reinforci
, ng Bars
O

yays required. It is the risk that is being priced more than the labour and
Diameter of bar 6 mm 10 mm 12 mm 16 mm 20 mm 25 mm

“:.*.'I%.':’r.lf. mwvolved. A rate calculated from experience of about £0.25 per
I o - rov | )
Weight per kg/m 0222 0617 0.888 158 247  3.86

yould be more aalictic denend f ~ ‘
yre realistic depending, 01 coursc, on the nature of the sOil.
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BUILDER
Labour Constants
Hours 1 labourer per tonne

= star of bar 20 mm 12 mm 5 mm
Unload and stack on site S 5 5
Bending to shape 20 30 Bent in situ
Fixing 3 37.5 60
Total per tonne 60 30 75

Formwork

srmwork to horizontal soffits of suspended floors and roofs
per m”.
Erect and remove (allowing 1 carpenter and 1 labourer

one strut per 1.25 m*) h
Up to 3.50 m high 0.7
3.50 m to 5.0 m high 0.85
50 m to 6.5 m high 0.95

Multipliers to be used in conjunction with above
Formwork, per use

One use 1.0

Two uses 0.85
Three uses 0.80
Four uses 0.75
Five uses 0.70

Formwork to sloping soffits

Not exceeding 15° from horizontal 1.15
Exceeding 15° from horizontal 1.25

Formwork to curved surfaces

Small radius 2.15
Large radius 1.50
Struts, two per m? .15

Nails

For first use allow 0.5k . - :
allow 0.13 kg per m?. gperm and‘for each additional re-use

CONCRETE WORK

Concrete

Composed of cement, sand and aggregate in various pro-
portions. Cement weighs 1440 kg/m® (B.S.S. for c:rdmary
Portland cement). Sand weighs 1 600 kg,—’m"‘ when dry and
approximately 1 280 kg/m® when damp. |

Aggregate weighs 1 280 kg to 1 770 kg/m?, depending on type.
Cost per m®
Rates built up in three sections:

(1) Cost of materials.
(11) Cost of mixing.
(iii) Cost of placing and compacting.

(a) Cost of Materials

Cement, £8.25 per tonne; Sand, £0.60 per tonne; Aggregate,
£1.50 per tonne delivered site.

1:2:4 Nominal mix. The actual mix using damp sand would
be 1:21:4.

Materials

p
Cement 1 part X 1440 kg = 1 440 kg
at £8.25 per tonne = 11.88
Sand 2 parts X 1600 kg = 3 200 kg
at £0.60 per tonne = 1.92
Aggregate 4 parts X 1650 kg = 6 600 kg .
at £1.50 per tonne = 9.90
7 £23.70
Deduct 2.8 shrinkage 40 %
4.2
0.2 waste 5%
4.0
Cost of materials per m3® = £243670 = £5.925

(b) Cost of mixing
Hand mixing

Light aggregate concrete: 1 labourer 4 h per md.

T




CONCRETE WORK

WPLAINED (METRIC EDITION)

aUILDERS' ESTIMATING SIMPLY E p
3 25 h per m®.
Heavy aggregale concrele: 1 labourer 5 | q 6.845
In r}:and mixing a finer mix may require more uﬁue,sez.fsg.la | Bigine Brought forwar
1:3:6 mix may take 4,75 h ar}d a 1.:2.:4 mix may take 5.25 . . 0 0.75
This is not a factor in machine miXing. ] labourer, 1.25 h at £0.6
Hand mixing per m® = 5.25 h at £0.60 = £3.15. 7.595
' : 1.14
Machine mixing B s | | Profit and oncost 15%
The calculation for machine miXing 18 shown in the | 9 731
chapter on mechanical plant. | £8.73% m
Machine mixing per m® = £0.92. .
)
(¢) Cost of P Iacing . . 2. Concrete (1:2:4) in beds 150 mm thick—m?. 1
After the materials are mixed the concrete 1s transported and [
deposited where required. Mixing plant should be positioned Materials 5925
in a place convenient to the point of deposit so the distances | |
volved are as short as possible. Where long distances are Mixing 0.92
involved dumpers may be used to transport the concrete. In | Placin
contracts where the concrete requires hoisting a mobile or 7 !agourer 5.25 h at £0.60 375
tower crane and hoppers may be used. e : '
: 9.995
Ready Mix Concrete ,; : .
Ready mix concrete is gaining in popularity and is very Profit and oncost 157, 1.499 )
suitable for congested sites where it 1s impracticable for the ii /]
| [11.494 m? 1

contractor to set up his own concrete mixing plant or where
only small quantities of concrete are required. By calculating
the cost of the mixing plant for the period that it is required
on the site and the cost of materials it is possible for the con-

Cost per m* 150 mm thick = £1.71%

3. Reinforced concrete (1:2:4) in beam exceeding 0.10 m*

tractor to compare the cost of his own mixed concrete with
that of ready mix concrete. Where large quantities of concrete sectional area—m>.
are required or where the contractor’s own plant would other- [
wise be lying idle it may be cheaper for the contractor to mix Materials 5005 '
his own concrete. '- '
| Mixing 0.92

I C (] Examples Placing

. Concrete1:2:4) in foundations not T' cle— | y
= 4)in [ ions not exceeding 150 mm thick | 1 labourer, 6.25-h at £0.60 375

£ - P ¥
| Materials 5.925 . | : £10.595 :
P Mixing 907 } Profit and oncost 15 %, 1.589

- .

Carried forward 6.845
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AUILDERS’ ESTIMATING SIMPLY EXPLAINED (METRIC EDITION)

Reinforcement -
4 Mild steel bars 12mm diameter for reinforcing concrete Brought forward 0.366
including bends, hooks, tying wire, distance blocks and ordinary Profit and oncost 15%, 0.054

spacers—Kg. _ . |
Quote: steel £60.00 per tonne delivered site. £0.42 m?

Materials
Steel, per tonne

Waste and rolling margin 5%, Formwork

ipaie;'s-(my)' ” 6. Formwork to horizontal soffits of floors including supports and
feel tymg wir ekt A i
13.5 kg per tonne of 12 mm rods at afterwards removing—m

ok S | _ Materials (per 10 m?®)

Labour | 9 mm plywood, 10 m* at £0.75
Steel bender, 80 h at £0.62 (qualified ' 100 mm X 100 mm struts, 0.2 m® at
benders and fixers paid £0.02 per - | £30.00
more than labourers) 49.60 | Battens etc., 0.18 m® at £30.00

116.95
Profit and oncost 15 Y 17.54 Waste 7%,

£134.49 tonne | Cost per 10 m* £20.223

! kg = £0.13
Cost per kg = £ 2 Cost per m* = £2.022

5. Steel wire mesh fabric weighing 2.22 kg per m?, overlapped
90 mm all joinings, including tying wire and distance blocks—m?.

£ . Allowing for 1 use
Materials

Steel fabric 1 m* 0.20 Material cost, per m®
Spacers and tying wire (say) 0.025 | Less re-usable value, say 60 %,

0.225 { Actual cost of timber per m®

Waste and laps 7% Y, 0.017

Labour

Steel fixer, 0.2 h per m®, 0.2 h at £0.62 0.124 ' ‘ Material cost per m* allowing for I use
only

Nails 0.5 kg at £0.12%

Carried forward 0.366
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Allowing for edge joints not being tight: sq v 17 m?

BUILDERS’ ESTIMATING SIMPLY EXPLAINED (METRIC EDITION)

Allowing for 5> uscs
£

Maierial cost, per m* 2.022

Nails:
Ist use, 0.5 kg at £0.12% 0.063
4 re-uses (allow 0.13 kg per m* for cach
re-use) 4 % 0.13 kg=0.52 kg at £0.123 0.065

Cost per m® allowing for 5 re-uses £2.15

(2.15

= {0.43
5 £

Cost per m*> =

Labour (allowing for 1 use)

I tradesman and 1 labourer = 0.7 h per m®.
0.7 h at £1.27 = £0.889 per m®.
{
Materials 0.872
Labour 0.889

1.761
Prefit and oncost 157, 0.264

£2.02% m*

Labeour (allowing for 5 uses)

I tradesman and 1 labourer = 0.49 h per m®.

0.49 h at £1.28% = £0.627 per m?.
£

Materials - 0.43
Labour - 0.627

1.057
Profit and oncost 15/, 0.159

£1.21% m®

»id materials as per working rule.

7 Precast concrete lintols 110 X 230 mm over .opm rein-
forced with one 12 mm diameter mild steel bar—linear m.

No top or bottom required. Calculate ona 1 m lintol.

Material

110 X 32 mm timber 2.5 m at £0.32

Nails, 0.1 kg at £0.12%
Bolts, 4 at £0.05

Allow for 25 reuses: £1.013 — 25

Labour
Mould 0.4 h labourer; 0.4 hat £0.60

Reinforcement

Cost of material and fixing £0.13% per kg
as example 4: 1.15 m at £0.13% kg

Concrete

Cost of material (1:2:4), £5.925 m® as
calculated before: 0.03 m* at £5.925

Labour placing 10 h labourer per m?:
0.03 m® at £6.00 m®

Hoisting and Setting
8 h bricklayer and 16 h labourer per m®

8 hat £0.67

£
0.80

0.013
0.20
£1.013

£0.041

0.24

£0.281

= .
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BUILDERS’ ESTIMATING SIMPLY EXPLAINED (METRIC EDITION)

£
Brought forward 5.36

£14.96 m®

0.03 m* at £14.96 = £0.449

£

Mould 0.28]
Reinforcement 0.13
Concrete 0.358
Hoisting and Setting 0.449

1.218
Profit and oncost 15 0.182

L1.40 m

CHAPTER XI

BRICKWORK AND BLOCKWORK

Bricks and Mortar per Square Metre Half Brick Thick
Imperial brick sizes converted to metric:
719 mm ¥ 105 mm % 67 mm (8§” x 43" X 2§") and 219 mm
% 105 mm X 73 mm (8%” x 4%" X 2%°).
Metric brick sizes:
Clay bricks—215 mm x 102.5 mm X 65 mm: Concrete bricks

—200 mm X 100 mm X 75 mm.

To calculate the Number of Bricks required per Square Metre
65 mm bricks with 10 mm beds and joints.

Brick size 2150 65.0
Bed and joint 10.0 10.0

225.0 x 75.0 = 16 875 mm?*
= 60 bricks per m*

Mortar requirements per Square Metre
Single frog Double frog

(m?) (m?)
9.5 mm beds and joints
67 mm bricks 0.03 0.035
73 mm bricks 0.02 0.025
10 mm beds and joints
65 mm bricks 0.035 0.04
75 mm bricks 0.025 0.03

Number of Facing Bricks required per Square Metre

Bond Brick size

219 105%x 67 mm 219% 105%x73mm 215x 102:5% 65 mm 200x 10075 mm

Stretcher 58 53 60 56
English 87 30 90 84
Flemish 77 71 80 -
English

garden wall 73
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QUILDERS’ ESTIMATING SIMPLY EXPLAINED (METRIC EDITION)

Gang Size
There is generally 1 labourer to every 2 bricklayers. This may
be varied due to circumstances, type or position of work under

consideration.
Brickwork
Cost of Brickwork

The price must include for the following:
(i) The cost, delivered to site, of bricks, cement, ime and

sand,

(ii) The labour for mixing mortar and building bricks,
including labour depositing bricks and mortar at the

required positions.
(iii) Labour erecting and removing scaflolding as required.
(iv) Cost of water.

Items (i) and (i) are included in the unit rate for brickwork.
Items (i1i) and (iv) are included in the preliminaries bill as a
lump sum.

Factors Affecting the Cost of Brickwork

(@) The size of the bricks, i.e. 65 mm, 67 mm, or 75 mm
thick. This afTects the number to be laid per m?2.

(b) Whether the bricks have frogs and the position of the
frog, allects the amount of mortar required for building.

(¢) The mortar mix and the thickness of the beds and joints.
(d) The bond.
- Cement Mortar (1:3)

- Cem nt I part X 1440 kg = 1440 kg at
DR N - £8.25 per tonne = £11.88

Cost of Mortar

kg at

s 1000k — 4300

4 Brought forward
Deduct 0.8 Shrinkage 20 %

3.2
0.2 Waste 5%

3.0
£14.78 oo
-. Cost of mortar (materials only) = —3— = £493 m®

Cement Lime Mortar (1:2:8)

Cement 1 part X 1440 kg = 1 440 kg at -
£8.25 per tonne = £11.88

Lime 2 parts X 510 kg = 1020 kg at
£8.50 per tonne = - 8.67

Sand 8 parts X 1600 kg = 12 800 kg at _
£0.60 per tonne =  7.68

11 £28.23
Deduct 2.2 Shrinkage 20 9,

8.8
0.4 Waste 5%,

3.4

. Cost of mortar (materials only) = it = £3.36 m®

8.4
Cost of mortar, including mixing = £3.36 + £0.93 = £4.29 m®.
(mixing calculated under mechanical plant section)

Examples _
1. Half brick walls built in cement lime mortar with 10 mm beds
and joints—m?=. R

= FEe g
o e

Quote: 65 mm clay bricks at £11.00 per thousand delivered

Material o
Bricks, 60 at £11.00 per thousand
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BUILDERS" ESTIMATING SIMPLY EXPLAINED (METRIC EDITION)

£
Brought forward 0.66

Waste S/, 0.033
Mortar, 0.035 m* at {4.29 m? 0.15

Labour

Bricklavers lay on average between 40
and 100 bricks per h,

Assume an output of 60 bricks per h.

Using a gang of 4 bricklayers and 2
labourers, a total of 240 bricks would
be laid per h.

Bricklayers {
4 at 10.67 2.68

Labourers

2 at £0.60 1.20

£3.88 per 240 bricks

Cost of laying 60 bricks = 7[;4%5 X 60 = 0.97

1.813
Profit and oncost 157 0.272

£2.08% m*

Brickwork is generally priced in proportion, e.g.
Half brick wall £2.08% m®
One brick wall {4.17 m*
One-and-a-half brick wall £6.25% m®
Brickwork in chimney breasts and chimney stacks is generally
priced in proportion as the extra labour and height will be com-

pensated by the over-measurement due to the flues not being
deducted,

- Walls built to radius should be priced more expensive due to
increased labowr costs.

Walls buwilt to 10 m radius—Ilabour costs increased by 50%,.
Walls built te 1.5 m radius—labour costs increased by 100%.
Reduced brickwork in projections generally takes longer to

ROOFING

6 Tile roof with 413 % 330 mm concrele interlocking roofing

BRICKWORK AND BLOCKWORK

build. The rate would be adjusted by reducing the number of

bricks laid per hour.

2. Half brick wall, in skin of hollow wall, built in cement lime

mortar with 10 mm beds and joints—m®.

Quote: 75 mm concrete bricks at £1 2.00 per thousand delivered

site.

Material
Bricks, 56 at £12.00 per 1000

Waste 5%,
Mortar 0.025 m® at £4.29

Labour
Bricklayers laying 60 bricks per h.

Using a gang of 5 bricklayers and 3
labourers a total of 300 bricks will be
laid per h.

Bricklayers £
5 at £0.60% 3.00

Labourers
3 at £0.55% 1.65

4.65

* Additional
indirects 14%, 0.6

£5.30 for 300 bricks
£5.30

300 < 20

Cost of lay 56 =

Profit and oncost 15%,

Cost per m* = £2.07

* The labour rates in example 2 have been m on
page 29 of the Labour Costs section. .

£

0.989

1.802
0.270

02072m*

JI

-

!l
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AUILDERS' ESTIMATING
3. Form 30 mm cavity of hollow

| me.

| per Sqwe melré— '

| « [14.00 per 1 000. wall ties

| Quote: {I4.W P¢ .

| 3 No. at £14.00 per 1000 0.042

'l Waste 10% 0.004

I 0.046
Profit and oncost 15% 0.007

£0.05 m*

4. Close 30 mm cavity of hollow walls with brickwork—m.

Material
Allow S bricks per metre which includes for waste.

£
Bricks, 5 at £11.00 per thousand 0.055
Mortar (say) 0.015
Labour

1 bricklayer with attendant labourer will

do 1 m in 0.2 h. Gang as before,

2 bricklayers and 1 labourer
Bricklayer 0.2 h at £0.67 0.134
Labourer 0.1 h at £0.60 0.06

Profit and oncost 15,

Cost per m = £0.30%

3. Rough cutting brickwork—m?.
. . - 2% of 60 bock) Jfor waste (i.e. "
ST H_dm.ﬂmm 0.132

walls, including three wall ties

6. TIIP pnt 7 BRICKW
BRICKWORK AND BLOCKWORK
£
Brought forward 0.132
Labour

1 bricklayer with attendant labourer will
do 1 m®in 2.25 h. Gang as before, 2
bricklayers and 1 labourer.

Bricklayer 2.25 h at £0.67 1.507
Labourer 1.13 h at £0.60 0.678
2317
0.348

Profit and oncost 157,

£2.665 m*

Cost per m®> = £2.66%

Note: Although a labourer is not required for rough cutting he will still be u _
in attendance on the gang and although possibly idle he will require to be R

charged against the operation.
6 Extra over common brickwork for facing brickwork, key

pointed as the work proceeds—m?.
Preambles state all walling to be built in English bond.

Quote: Bricks £17.50 per thousand delivered site.

No. of bricks required per m®

Bricks (all stretchers) as calculated before 60 5
Add for headers, i.e. double number of bricks |
every second course = % of 60 30

Material

Bricks, 90 at £17.50 per thousand 1.575

Waste 5 %, 0.079

Mortar 0.04 m® at £4.29 m® 0.172
Labour ' .

2 labourers and 4 bricklayers each laying ,
50 bricks per h, including pointing: 200
2 AT - .

bricks per h
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BUILDERS' ESTIMATING SIMPLY EXPLAINED (METRIC EDITION) BRICKWORK AND BLOCKWORE
[ £
Brought forward 1.826 Brought forward 1.642
Bricklayers £ Labour
d at [0.67 2.68 Laying
Labowurers 2 labourers and 4 bricklayers each laying
2 at £0.60 1.20 35 bricks per h = 220 bricks per h
Bricklayers [
£3.88 per 200 bricks 4 at [0.67 2.68

. £3.88 Labourers
Cost of laying 90 = 500 X 90 = 1.746 2 at £0.60 720

3.572 3.88 220 bricl
Profit and oncost 15 % 0.536 5 per 8 ricKs
£3.88

(4.108 Cost of laying 80 bricks = 70 % 80 1.411

Pointing
I bricklayer will point 1.75 m® per h.
I labourer and 4 bricklayers will point
10 98E o 7 m* per h.
Cost per m® = £0.98 o ;Cgiazgrg7 2£68
/. Extra over common brickwork for facing brickwork, key . bo-z o ,,' |
pointed at a later date—m?. : I at £0.60 0.60

Preamoles state that all walling to be built in Flemish bond.
Quote: Bricks £17.50 per thousand delivered site. - £3.28 per 7 m®

No. of bricks required per m? | C s < 13
| ! = f3.28 = 0.468
Bricks (all stretchers) as calculated before 60 ’ ot £J7 : -

Add for headers (alternate headers and | 3.521
stretchers) approx. % of 60 20 Profit and oncost 15% 0:528

|

Deduct
Common brickwork allowing for extra

headers, 13 X £2.08} 3.127

o . £4.049
- Deduct
Common brickwork allowing for extra

headers, 1§ X £2.08% 2.78

Matenal
Bricks, 80 at £17.50 per thousand
Waste 5%
Mortar, 0.035 m® for building
0.005 m?® for pointing

£1.27m* -~
8. Half brick walls in skins of hollow walling in multi-colour
facing bricks (P.C. £15.00 per thousand delivere ’,:I: stretcher

L —

bond, including flush pointine as the work proceeds—una®.
Carried forward 1.642 A «ding ﬁu:?h pointing as the work proceeds—m?.

0.04 m® at £4.29 m? 0.172

—
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Allowing for edge joints not being ticht: sq y 17 m?
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3
Material
Bricks, 60 at £15.00 per thousand 0.90
Waste 5Y, 0.045
Mortar, 0.04 m® at [4.29 m® 0.172

Labour
2 labourers and 4 bricklayers each laying

50 bricks per h including pointing =
200 bricks per h.
Bricklayers [
4 at [0.67 2.68
Labourers
2 at £0.60 1.20

6. Tile roof with 413 »~ 227

BRICKWORK AND BLOCKWORK

10. Rough cutting 100 mm concrete block partition age

soffit—m.
£
Material
Allow % block per m for waste
1 block at £0.06 per block

Mortar (say)

Labour
1 bricklayer and attendant labourer will

do 9 m per h
9 m cost £0.67 + 3 of £0.60
= £0.97: 1 m 0.108

e ———

£3.88 per 200 bricks ' 0.158
3.88 Profit and oncost 15 Y, 0.024

. £
Cost of laying 60 = 200 X 60 = 1.164

P | £0.182 m .
. 1 T . -., '
Profit and oncost 15 0.347 Cost perm =S8 . =

11. Hessian base bituminous sheeting damp proof course bedded

2.623 m ', aewibih e
Cost per m* = [2.62} £ m . I—fi )c}i:?zent mortar on brick walls overlapped 75 mm at all joinings :J ._

9. 100 o, - : -
41 mm concrete block partition built in cement lime mortar— . | £ . wh
' | Material ,

Quote: 400 X 200 X 100 mm blocks—£0.75 per m. ' Damp prog Fousiu S Ohe |
Material / | Cement mortar, 0.01 m® at £4.29m3 0.042 o
100 mm partition blocks, 1 m? 0.75 | A .
| 0.342 "

Waste 5%, |
MOHCN‘, 0015 n at £4.29 m? gg;g | Waste and /aps 7-%% 0.026

Labour

Bricklayers 0.7 h and labourer 0.35 h
per m®,

Bricklayers 0.7 h at {0.67

Labourer 0.35 h at £0.60

[Labour

I h bricklayer and 0.5 h labourer per
4.25 m®, |

£0.97 per 4.25 m®: I m?

I'f-!f_-l-__"' “ | §oy
* *1'5.|"|-"-"‘ |

Profit and oncost 15Y
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CCTIMATING SIMPLY EXPLAINED (METRIC EDITION)

CHAPTER XIll

ROOFING.

———

Slate and Tile Roofing

To Calculate the Number of Slates Required

(Length —25mm) — Lap

For head-nailed slates: Gauge = 5

Length — Lap

For centre-natled slates: Gauge = 3

For plain tiles:

The gauge 1s equal to the

effective covering area ol ea

Length of tile — Lap
Auge 5
ength of slate visible to the eye. The
ch slate is therefore the slate width

o Yy o Y
:-\ Sgll.lgu

In the case of 406 X 254 mm Welsh slates laid to a 76 mm

1

lap and head nailed the calculation would be as follows:

I

; (406 — 25 mm) — 76 mm =
Gauge = - = 152.5 mm

)

A
—
N
b
1
=

3

|

)
o0
~J
(J
L/
3
3

A San Ao — &/
AlCA ;Q\-”;[Ld — -)-1'

Number of slates per m* =

Number of m? per 1 000 =

Allowing for rough edges, etc. say 40 m?®

Siate nails

38 mm copper or galvanised slate nails weigh 3.18 kg per
1 000, 1.e. 320 nails to 1 kg.

Labour Constants
2 slaters and 1 labourer will fix 6 no. 10 m? rolls of felt per h.
2 slaters and 1 labourer will lay 6.75 m? of slating per h (using

I
l
l

406 X 254 mm slates).
labourer will unload and stack 1 000 slates in 2 h.
later will double hole 1 000 slates in 4 h.

S
slater and 1 labourer will sort and double hole 1 000 slates
in 4 h. -
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SUILDERS' ESTIMATING SIMPLY EXPLAINED (METRIC EDITION)

) tilers and | labourer will fix 230 plain tiles double nailed
per by 335 plain tiles single nailed per h; 500 plain tiles
h““B uul) lh._'l ll,

Lide Batiens ! 3 ‘ |
Calculate the length of timber fixed at centres required per m*

3 i.L.‘“U\\b T
| 000 mm

centres

Tam o L 1 000 0
¢ g battens at 101.0 mm gauge = 015 — m.

\llow | nail to every 445 mm ol timber.

Labour required
2 slaters and 1 labourer will fix 8.5 m?® of battens per h at
1015 mm centres
Examples
Cover sarking with underslating felt—m?.

Preambles: The underslating felt to be impregnated bituminous
felt weighing 13.5 kg per roll of 10 m?® to conform to BS/47. 1ne
felt to be overlapped 75 mum at all joinings and fixed with gai-

. . / i . r.lF "
WAIUSCd NALLS.

Quote. £0.80 per roll of felt, nails £0.15 per kg, all delivered site.
Roll size: 11.0 m X 0.9 m.

Actual area covered. Assume three end laps which will reduce
the length by 225 mum and one side lap which will reduce width by

79 mim. Area covered = 10.775 X 0.825 = 9 m?.
£
Materiais
Roll of felt 0.80
*Nais, 0.15 kg at £0.15 0.023
0.823
Wasite 2% 0.02

Carried forward 0.843

Brought forward 0.843

Labour |
2 slaters and 1 labourer will fix

6 rolls per h

[1.94 per 6 rolls: 1 roll 0.323
1.166
Profit and oncost 15% 0.175

[1.341 per 9 m?
Cost per m* = £0.15

¢ Felt is not usually fixed securely as it will be held firmly in position by
slate nails when the slates are laid.

2. Slate roof with 406 X 254 mm Welsh slates—m?®.

Preambles: All slates to be machine drilled, double holed and
double head nailed to sarking with 38 mm galvanised nails and

laid to a 76 mm lap.

Quote: Slates £60 per I 000 ; nails £0.15 per kg all delivered site.
Number of m* per 1000 slates as previously calculated: 40.

Material £
~ £60.00 e, <
Slate cost per m* = 10 E
Nails (320 per kg)
26 slates per m* = 52 nails
0.2 kg at £0.15 0.03
1.53
Waste 5 %, 0.077
Labour
Unloading and stacking: 1
labourer 2 h.
2 hat £0.60 per h = £1.20 per
1000: 26 = 0.03

Carried forward 1.637




=
al o

e . L

, ought fo '
Holing: 1 slater 4 . Jorward 1637 Brought forward

# hat £0.67 per h = (2,68 per '
1000: 26 — 0.069 f T

Laying: 2 slaters and I labourer labourer per 50 m £

6.75 m*
6.75 m?® Pé’f‘. e : 2 | 20 h at £0.67 13.40
/O m*= cost £1.94: ] m> 0.287 10 h at £0.60 500
| _ 19.40

1.993 IR -
Profit and oncost 15 S 0.298 | 21.20

Profit and oncost 15 %, 3.18

20 h slater and 10 h

=" -

i 5 - r
B —‘-_-T_E- m- . m |L£-1H d. .-r
L — el - - . —— - r -
-~ I.. . _‘ .-'- ’ " [l w = -
= - -

&L

£2.29] m?
Cost per m*> = £2.29 £24.38 per 50 m

3. Form double eaves course—-m. Cost per m = £0.49

SRS (R T—— T L SSRGS WSS 1 v e
- . 4 .

Material

J slates per m, including 5. Tile roof with 267 X 165 mm concrete plain roofing tiles laid
- 1}!ast € A + and with a 64 mm lap, each tile double nailed with 38 mm steel wire
siates at £60.00 per | nails and hung on and including 38 X 19 mm softwood tiling

0.75 h tradesman and 0.38 h battens—m?®.

labourer per m £ Quote: Tiles £15.00 per 1 000; nails £0.15 per kg, battens £0.07%

0.75 h at £0.67 0.503
0.38 h at £0.60 0.228

per m, all delivered site.
0.731

Length of battens required per m®, as previously calculated: 10
1.031 | m.

Profit and oncost 157, 0.154

No. of tiles required:

£1.185 m ] . le — _
. Saie o ength ofznle lap " 267 3 64

Cost per m = £1.18% = 101.5 mm

4. Square cutting slating round openings—m.
Area covered per tile = 165 X 101.5 mm = 16 748 mm:.

Material
Additional waste of about 30 Number of tiles per m? = s 00._0_ = 60

slates per 50 m £ . 16 748

30 slates at £60.00 per 1 000 1.80
S _ 1000 W
Carried forward  1.80 Number of m? per 1000 = W 16.67 m®,




BUILDERS' ESTIMATING SIMPLY EXPLAINED (METRIC EDITION)

Allawing for edge joints not being tight: say 17 m®.

Malerials
Baltens
Battens, 10 m at
(0078 per m
Nails, 30 nails, 0.1 kg at £0.15

Waste 2},

Tiles
15.00
Tiles per m* = d 7=
Nails (320 per kg)
60 tiles per m* = 120 nails
0.4 kg at £{0.15

Waste 5%

'

.75
().015

0.765
0.019

Labour
Battens
2 slaters and 1 labourer 8.5 m?®

per h

£1.94 per 8.5 m*: I m®

Tiles

Unloading and stacking

! labowrer 2 h per 1 000

2 hat £0.60 = [£1.20 per 1000. 60

Laying: 2 slaters and 1 labourer
250 plain tiles per h

£1.94 per 250 tiles: 60

Profit and oncost 159,

Cost per m* = [2.93

0.754

0.070

0.474

2.546
0.381

£2.927 m®

ROOFING

6. Tile roof with 413 x 330 mm concrete interlocking roofing

tiles laid with a 76 mm lap, each tile single nailed with 38 mm
steel wire nails and hung on and including 38 % 19 mm softwood

tiling battens—m?®.

Ouote: Tiles 80.00 per 1000, nails £0.15 per leg; battens £0.07%

per m; all delivered site.

. - 1000
Length of battens required per m* = 337 3 m.

No. of tiles required
Gauge = length of tile — lap* = 413 mm — 76 mm = 337 mm

Area covered per tile = 337 X 292 mmi{ = 98 404 mm?®

. . 1000000
Number of tiles per m* = 08 404 10.2

1 000
Number of m* per 1 000 = 03 = 08

v

Materials
Battens
Battens 3 m at £0.07%
Nails (allow)

Waste 2% '/,

Tiles
£80.00

Tiles per m* = 08 0.816
Nails (320 per kg)
10 nails at £0.15 per kg 0.005

0.821

Waste 5%, 0.041
— 0862

e e ——— &

Carried forward 1.098

* Interlocking tiles are single lap tiles.
t Width of tile — side lap, i.e. 330 mm — 38 mm = 292 mm.




Brought forward 1.098

Labour

Battens
2 slaters and 1 labourer 28 m®
per h
(1.94 per 28 m®: 1 m* 0.069
Tiles
Unloading and stacking
I labourer 2.25 h per 1000
225 hat £0.60 = £1.35: 10.2 0.014
Laying
2 slaters and 1 labourer 160 tiles per h
£1.94 per 160 tiles: 10.2 0.124
1.305
Profit and oncost 13 /, 0.196
£1.50] m*

Cost per m* = £1.50

7 Black tile ridee bedded and pointed in cemenl mortar—im.

Quote: 500 mm length—£0.25 each delivered site.

£
Material
I length 0.25
Mortar and waste (say)
Labour
2 slaters and 1 labourer lay
30 lengths per h
30 lengths cost £1.94: 1 length 0.065
0.365
Profit and oncost 157, 0.054
(0.419 per 500 mm
LLSERSS length

Cost per m = £0.84

ROOFING

8  Standard asbestos cement corrugated sheeting 10 pitched roof
fixed with 8 mm galvanised hook bolts and nuts with lead cupped
and asbestos washers to steel angle purlins—m®.

Quote: Asbestos cement sheets £0.50 per m*; & mm galvanised
hool bolts and nuts £2.00 per 1 00 : lead cupped washers £0.50 per
100 asbestos washers £0.15 per 100.

Calculated on sheet size of 3.00 x 0.76

spacing.
Allow for 115 mm side laps and 150 mm end laps.
2.286

Actual size: 3.00 X 0.762
Actual area cover: 2 850 X 0.647 1.844

0.442 = 20% for laps.

2 and 950 mm purlin

'
Materials
Sheeting, 1 m* 0.50
Allow for laps and waste 23 % 0.125
Bolts, 3 per m® including waste at
(2.65 per 100 0.08
LLabour
0 3 h tradesman and labourer per m’
0.3 hat £1.27 0.381
1.086
0.163

Profit and oncost 137,

[1.249 m?
Cost per m* = £1.25

Roof Lead Work

Labour Constants
Plumber and apprentice per m®

257 mm thick 2.16 mm thick

Lead flat 25 h 225 h
Lead gutter 2.75 h 2.5 h
Plumber and apprentice
per m
Lead flashings 0.65 h
Lead wedging 0.1h
Copper nailing _ Q-?fﬁ h




BUILDERS" ESTIMATING SIMPLY EXPLAINED (METRIC EDITION)

0. 2.57 mm Sheet lead covering wood flat roof—m®.

Quate; 2,57 mm sheet lead [4.80 per m®, delivered siteg

Material
Lead | m® 4.80

Waste 24 % 0.12

Labour
25 h | plumber and 1 apprentice

25hat £1.2] 3.025

7.945
Profit and encost 15, 1,192

£9.134 m*

M. 216 mm sheet lead flashing 150 mm wide and with 150 mm
laps, mcluding clips—m.

Ouade: 2,16 mm Sheet lead £3.80 per m®, delivered site.
£

Material
Lead I m 150 mm wide at
£3.80 per m®
Allow for laps and clips 5%
Waste 2} %

CHAPTER XIV

CARPENTRY

Labour and Material Constants

Plates

Floor and roof joists
(100 mm X 50 mm to
150 mm X 50 mm)

Floor and roof joists
(200 mm X 44 mm to
200 mm X 50 mm)

Floor and roof joists
(175 mm X 63 mm to
300 mm X 50 mm)

Standard partitions
(75 mm X 50 mm,
100 mm X 50 mm)

Ceiling joists and collars

Rafters

Purlins, ceiling beams
and struts

Per m?

Nails 1 carpenter Nails 1 carpenter

kg
1.6

3.2

1.6

1.6

3.2
3.2
3.2

3.2

Per m?®

/1
8.75

14.0

10.5

8.75

15.75
17.5
17.3

14.0

Per 10 m

kg
0.05

0.20

0.15

0.20

0.15
0.15
0.15

0.25

h
0.25

0.80

0.90

1.10

0.70
0.90
0.90

1.10

Labour Nails 1c
. | carpenter
065 A ] p{unrber and 1 apprentice i kg }}:
065 hat £1.2] Sarking 0.3 0.45
Grounds 0.1 0.35

Per m

Herring bone strutting 2 0.50
Solid strutting . 0.25
Tilting fillets (50 mm X 40 mm) 1 0.15
Raking cutting sarking 0.15

Profit and oncost 15%

Per Number
Joints in joisting




£

30.00
1.50

our
' 5.862

8 75 h carpenter at £0.67 i
37.362

Profit and oncost 15 % 5.604

£42.966

_ 2500 B
Cost per m = 7555000 X £42.966 = £0.11

2. 150 X 50 mm White pine floor joists—m.

2 200 % 63 mm White pine floor and roof JosSts y

Quote: 250 X 50 mm W.P. jﬂ;ﬁt;——&@j?& per m del

Materials _
Timber, 10 m at £0.37% per m .

Nails 0.2 kg at £0.12% per kg

Waste 5%

Labour
1.10 h carpenter at £0.67

Profit and oncost 15 7%,

Cost per m = £0.54

4. Labour trimming 150 X 50 mm floor joists
and hearth 1.5 X 1.2 m overall—No.

Allow for 5 joints.

Labour
1.25 h carpenter at £0.67

Profit and oncost 15 %,

5. 100 X 50 mm White pine rafters—m.

Materials
T .*mber, per m& '

M:;f'

3.7 7!
0.189

0.737

4.701
0.705

(5.406 per 10m

to chimngy
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£
Brought forward 30.40

Waste 5% 1.52

Labour -
17.5 h carpenter at £0.67 11.725

43.645
Profit and oncost 157, 6.547

£50.192
5.000

8. 200 X 50 mm White pine valley rafters including cutfing and

fitting ends of rafters to same—linear m.
£

Material
Timber, per m® 30.00
Nails, 3.2 kg at £0.12% per kg 0.40

30.40
Waste 23 %, 0.76

Labour
31.5 h carpenter at £{0.67 21.105

52.265
Profit and oncost 157, 7.84

£60.105
10.000
Cost per m = 1555 X £60.105 = £0.60

-r- F'?- 230 x 25 mm White pine ridge board including cutting and
' # d‘ W’ to same—m.

p 192
s =

8. 16 mm White pine sarking in batten widths nailed to ra

me,
£
Material
Timber, per m?® - 30.00
Waste 2% %, 0. 75

. £30.75pﬂ m ;.
_ £
Material cost per m* 16 mm thick =

16
7000 X £30.75 = 0.492

Nails 0.3 kg at £0.12% per kg 0.038

Labour .l
45 h carpenter at £0.67 0.302

——

0.832
Profit and oncost 15, 0.125

9. 38 X 25 mm White pine open spaced grounds at -

centres plugged to brick walls—m?.

Allow for plugs at 600 mm centres.

A 2 500 mm length at 400 mm centres covers—2 500 : "f

1 m?®.
A length of ground 2.5 m long has 5 plugs.

Material :
Ground 2 500 mm at £0.04 per m 0 19
Plugs (say) 5 at £0.013 x ih 0.075
Nails 0.1 kg at £0.12} per A&g

oy TN |
. 1 J
. - =
=0 / '




