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INTRODUGTION

T need hardly point out tho urgent nesd of well plenned
affice buildings in the Near East, Very few satisfactory onen exlot,
then, only to baleng to private enterpreners . To the best of my
knowledge there is no building in Boirut or Damasaus thet meets all
the requirements of a modern office buildling. There are efforts to
Apcomplish the like, but a deficlency in the mastery of the essentinly ,
a lagk of foresight by the owners, and an obscure impressicn of an
afficient office building render the project half done , if not more
uridons,

The writings that follow are to suprlement the plens, and
to point out certain details that cennot be expressed in plean. They
are divided into three mz2jor sections. The Tfirst diecusses the pema-
ral planning of the building. The second saection shows the structu-
ral design, and the third pointe out the general specification for

tha contractor to follow,



4T — Planning of the Building

Logation! The sita for the office buillding is in & commercial arsa
in the heart of Damascus. It is @ developed sres and occupies a
very important position, specially so,after it had undergone & new
town planning scheme. This scheme is in the stage of rapid execut=
ion. The squsre meter in the area isg reported to cost L& AFo | &
value far top high to allow for extravagant =nd westeful planning.
At present the site has on it an cld and shabby structure

which adds no eredit to the environment, It 1is apt to be demolished,

The Building: The building has sevan storeys: = Eéﬁﬂd floor of

2ight shops and restaurant and six other floors to held offlces,

Architectural Aspect: A glence st the pergpectlve shows that the
building does not have a fantastic shepe; it conldn't have, since
tha shape and velue of the land restrict innovations, The aim in
the architectural design is to cheracterize the building and present
it In its simplest but most efficient form, In other words, function-
al design is the contolling factor.

From the -exterior the building has a stone faeclng with
a8 pink tint., Projectiorsover the window protrude beyond walls
all round the building.

Soil Conditions: While excavating for ths foundetion of a bulld-
ing in an adjacent plot, the following layers listed in order of

appearance wers encountered :



1. layer of dark soil 0,50 = 1.00 m thick
2, w " hard rock 0,50 = 1,00 m o
-~ N gaft soil 1,00 - 1L.50m H
4, m " hard pan (econglomerste of gravel and sand)
The last layer, found at & depth of 2 — 3 1/2 meters,
{s utilized to bear the building at a power of 4 kg/cm®, Weter
is encouncerad at a depth of some 5 - 7 metars below origlonsl
ground level.
Ir. the structural design that Tollows, I assume the same
formatisn cendition to exist, and use & safe besring power of 4 kg

par ome,

Ground Floor: Damaseus reguletions require & minimum height of

5 m for a ground floor that contains shops., A 5,80 mater helght
i1z chosen, This sllows the stores to hove meszzanines which grest-
ly inecrzzse their rentability.

The ground floor consists of ¢

I. BRight shops mumbered 1, 1la, 2, €a, 3, 3a, 4, 4a on

thae plan

II. Restaurant, bar and their serving units,

1II.Boiler room

IV. Main entrance, steir-csse, Hellway, shafts a2nd ducts.

I shall discuss esch of the above items seperately.

I. Shaps ?

All floor shops &re on the same elevation ss the eurbs,

or negligeably higher:curb slevation fs henceforth conpidered as
#ero elevation.
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All shops havef\stair-cases (not more than 1,20 m or less
than 0.8 m wide ) that lead up to their mezzanines st a height of
3.06 m, The stair-case puriglets of 18 astaps aach having s 17 cm rise
and a 32 cm tread, Sheops 1 and la have the advantage of using a lar-
ge storage ares in the mezzanine of the hallway. This reaquires five
or =ix wﬁné:htapn to reach to, from their respective mezzanines,

Shops 1, 2, and ¥ share a common latntory. The same condl-
tion exists for shaps 1la, 2a, and Ia, Shops 4 and 4a have each &
private lovatery tucked under the stalr-cases that lead to their
mezzanines,

Show windows 1.00 meter desp and 2,50 meters high are supp-
lied in abundance to all stores.
Mezzanines! The floor of the mezzenines of shops is at elevstion of
%.06 m and the mezzenines have a clear height of 2,5 meters,With the
exception of the stair case the mezzanines cover all the shop area,
They can be used elther as stores or offices for the stores to which

they belong.

II. Restaurant; bar and thelr Berving Units ¢
The restaurent is divided into four main units ss follows:
1. Kitehen and gerving unit
2. Dining hall
3. Entrance lobby
4, Bar
Each of the units is discussed saparately.
1. Kitohen and Serving Units:
Tha kitchern and its service units occupy arﬂug& one third
of the whole restaurant areaj it has a privete entrance.hs indicated
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in the plans the lavatoriss for the servants are placed 1.02 meters
balow curb level, Such an arrengement hss the following adventages:

a. The ppaca shove the lavateory is utilized by a part of
the stair-gase lesding from shop Ho. 3 to its mezzanine, This plves
the shop more floor srea,.

b. The lavatory is sxelusively ieolated from the ccoking
center.
Thare ijrgiﬁgzir-uase lesding from tha kitchen to ite
meszanina. Thieg mazzanine fs used for general storage purposes, ha
for the seryice to and;Frum the mezzanine &two dumb-waiters ars installed.

The arrangement of the service unit in the ground floor is
designed to give maximum efficisncy. The waiter snters the servilce
unit from the "in" door: he deposits the dirty dishes and nut%pry on
the serving table of the dish-weshing roocm; he proceeds to the service
window of the kitchen whers he collscts his order and leaves the ser-
vice unit through the "out"™ door, This eireulation ruards sgainst the.
bumping of one waiter with snother,

Tha "In" snd "Qut" doors sre the swinging type. They have
metal plates attsched to thelr lower parts to resisgt the kicks from
the waiters as they swing them open.

2. Dining Hall? The ground floor of the dining hall has an arsa of
60 Eq.m. The meszanine floor (which extends over the bar) has also
an area of 60 sg.m. One hundred end twenty sQ.m. provide enough
room to sccomodste 100 persons thus allowing 1,2 sq,m, per person.

The grcund floor area is one step higher than gurb slevat-
jon, This slight raise affects the peyehology of & person end glves
a better feeling.



The mezzanine floor is at elevation of 3,06 m, Its area
ie included within the dotted line drasm on the ground floor plan, As
geen from this plan, the part of the floor arsa adjacent to the main
hallway of tha building is left cpen of meszanine floor,

3, Entrence lobby: The entrance halil in level with eurb line, ects as

a buffer between the dining hall and the bar,

From the entranco hall a central stair-cese curves to the
mezzanine. 0On its sides are stair-cases of 6 steps down each, one
lesding to men's toilets and &mother to lsdies' toilets. This ie made
possible after 7 steps up of the central stair-case have been coverad.
L total of 13 stairs (T up & & down) will cause = clearance of 2.2 m
minus the thicknass of the lsnding at the seventh step. This clearance
is enough for toilet rooms.

From the landing just mentioned, access is made to another
ladies lavatory to bs used by those on the mezzenine. This is shown
in section. PFurther the ;£55rvﬂir can mark that s lavatory on top
aof the latter 1s guite feasable, and can be used by the men. The
last, howsver, is sccessible from the mezzaning by & couple of steps
up. The above arrangement is made in order to utilize fully the
excegpive slevation of the ground floor which otherwise would have
baan & waste.

In all, & toilets heve been furnished for ladies and 2 fer
genta, the latter toilets, of course, include urinals ns shown.

4. The Bar: The bar is only some 25 meters? in ares, Though called
a bar, it ‘can be used ag an isolasted saction of thes dining room to

recleve women in veils who may require privacr.
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I!é _Boiler Room: The bullding i furnished with central hessting equip-
ment. The TWO PIPE SYSTEM is used where water reaches the radistors
thru cne pipe and comes back to the bailer thru snother.

The necessary units ars: 1, Twe boilers, 2, Rurners, 3 reser-
voir, 4. radiatora, 5. pump, 6. pipes. According to experts in gentral
heating & floor area of 5 s9.m. 18 sufficient to Inetall @ boller end
ite suxiliaries. In my design I have found that the required ecapaeity
of boilers is 2 cu.m, Two boilers of 1.2 X1 X 1 meters each, #re
chosan antd a floor erea of 14 eq.m, is slloted for them. Soth, Tuel and
watey tenks sre kept on the mezganine of the boiler room, Tuel will
hava to be pumped thru an intake pipe that conneets its tank to the
outside.

Tha plene indicate the floor of the boiler room to be at
elevation 1,07 m, Thie is =n o meke possible the e¢irculation of hot
water in the vastenrant araa, However, some authors state that a one
meter difference is not encugh for that purpose., In thet cmse a pump
will have to Be installed as foundation condlition mey not permit desper

construstion,

I¥. Main Entrance and Hallway, Shefts snd Duchs,

Few comments to supplement the plans may be helpful.

As tha differencge of level between the hallway and the first
floor ig 5,10 m, thirty steps sach af 17 em rise are needed, They
are divided into three flights of ten steps 8ach. By the end of the
first Flight an elevation of (10 plus ¢) X 17 = 2.38 metere is reached.
Ennngh vartical slaapancae, thearafora, is provided for the common toilets

u; shops Nos. 1, 2 and 3 and alsc for shops la, 2a and 3a., Purther-
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more a few steps up the seeond Tliecht will cesume snourh vertical claar-
ance for shops Hos. 2 and 2a, and 2 smell meazanine Tor eagh of thase
shops ié also provided.

The meszanine of the hellway i= at elsvation of 4,15 meters,
Tta height is therefore 1.40 meters. A= m=nticned previouoly thio
space 1a utilized for storage by shope 1 and la, /nother use for- it is
to sllow thru thea pipes coming from the central duct. Those pipes are
garried thru to one of the side ducts.

Az meen Prom the plans most lavatoriss sre ventilsted through
ducts 2.20 ¥ 0.75 = 1.65 sg.m, opening. The plumbing fixtures are placed
in the ducts,

While ths side ducte start from the ground floor the central
duet starts from the first floor, This is so in order not to have 1t
project in the center of the msin hallway, All ducts shall be covered
by slabs at 30 cm sbove the top of tha duet. This srrangement preventa
rain from enterins and yet allows efficient Bsctiun.

Ae regard to the slevator shafts, each hes an area of 2 X 1,50 =

.= 3 sg.m, Two elevatuors; each large enough to heold oix poreene c&n be

inatalled in them,

A I FLOOR :

Ons of the plans given 1& that of & typleal office floor
850 sq.m, in area, It 1s planned for a variety of tensnts and therefore
it is guite clesr that the specific needs of those tenants cannot be
fully imagined at the time the plan is made. To be successful, the
flooras sre designed to sllow & lerge rénge of flexibility to sarve the
ﬁunurs-nhrnugh chengtog periods, It is bee lsboriouc and technical a2



work to po into the numerouns forms and shapes thet the plens can sssume.
A 1ittle streteh of imapination om the part of the cbserver should
point out & number of such pomsinilitias,

Suites of affices ap wall as individual ones have been deelgn-
ed, The plan is self-explenstory. As for the openings, they account
for 28 € of wall epece An most offices. The nesd for sufficient light
ia obyious, Howsver, being in Dsmascus where the sun's rlase 1s too
bright to be comfortable, one meter projections beyond and sbove the
windows sre necessary to give shade to the various offices, The window
panes recommended are those that have a blue tint from the ocuteide j
though are colorless,from the inside, Thosa pames filter cut 30 %

of the sun's heat.

Telephone System:

Bach of the office unitse shall hava a teiephone., Damasrus

talaephonss are run on the automatic system, It is therafora advisable
that each telsphone be connected dirscily Lo tha cutside, This elimi-
nates the necessity of having a central tslephone switch board snd also
gives quicker service to the individusl offices,

Elegtricity!

There shall be idnctalled in each office unit the folluwlng:

1. Watt-hour meter

2, & plugs @Ff14535)

3. 1 switeh

4. 1 ouMet

The folowing tsbles show the recommendation givem for light-
ing offices &nd drafting rooms,



Offices Foot cendles
Book-keeping, typing and sccounting 50
Business machines (power driver) 100
Gonferenca room 20
Corridor and stair wey 5
Desk work 30 - 50

Drafti
Prolonged close work 50
¥41ing and index rafarences 30
lobhy 20
Stenogrephic work 50

[

Janitors Quartars

During the dey the jrnitor can occcupy any of the arzas
da!iutud by “atore". His living querters, howaver, shell be on the
roof 6f the building where a eouple of rooms will acgemodste him nicely,
Alsc sny of the "store" areas can be used as eigaratie windows or &

refreshment unit,



CH. T STRUSTURAL DESIGMN
Slab Desizn - One Way Ribhed

L.L. 300 kg/m"

1 % T 350 kg;’mE 20 gm =lgb (taken sa 2500 14 full)
75 kg /e tiles
75 kg/me sand
800 kg/m®

foad on rib 50 cm c-c. = 0,50 % BOO = 400 kg/m.r,
. K #1/10 x 400 x (5.5]%= 1200 kg m.

d = u.41fﬂyn L e BBl btz 12 em

d - 0.4 ‘ 12p0f,.50 = 19,5 usa 20 - 22 om &« .ﬂmﬂﬁ ﬁ&ﬁf

As:Ma/fsjd = 1200 x 100/ 1200 x Q.87 x 19.5 = 5.8 am®
use 1 -1 mm g 2.54
1 -20mmyg _3,14
.68 cm
Cheeck for shear Lllew 15 kg/om&
v - V/bid 400 x 5.5)/2 . 1ot lv:t:;"t'mE .,Pz'{:f.

x U, x .

g hes & A
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SLAB DESION -~ MEZANTIHE

Ll 100 4 /o' - 500 kg_,fTI:IE
D.L. 15 cm slab x 2500 = 375 ke/n°
Tiles and sand = _150 kg/m®

1028 kg/m?

o= D30 . 0.9L B

! =043 ; By s 0.86
5.0

Short Direction

Hahort = I%ﬁ x 1025 x (5.5)° x 0.43 = 1320

o
b
dz 0,367 1320 = 13.5 ovar all 18 Mgﬁ‘r’{‘;\]
d

s

As, 1320 = 9.85 cw® ] @- 16 mm § / m
1200 x O.B7 x 13.5 n
As = 10.06 em™

Long direction

M. 1 x 1025 x [8)° x 0.25= 920

As. 920 _ B.08 em® Use 6 - 12 om @ /m
T200 x 0,87 x 15.5 2
As  G.7H cH
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&1ab Dasien - Ground Floor

A reinforced slab for ths ground floor is r!esrigrned
imperically aa follows °

S81eb thickness 10 om

Reinforcement 10 mm @ at 20 cm spacing

Under partitions & depth of 25 em and a reinforcement

of 2 - 10 mm ff at the bottom are recommended

/ AEririos

S&Ccrion G YLAAd

The above design annuls the necessity of having ground

floor beams,
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Degign of Typical ¥Floor Beams

In the design thae following pointe were considered: -

The load transmitted from the elab to the beams is distributed

smong the two end baams on which the ribbs rest,

2. Lpadings are @ -
Description Thicknees Load Logd Analyesis
Ribbed Blab 20 em 200 lg/me Refer to =lsha
Interior partitions 15 em 770 kg /m Wt. of blocks =1600kg/m>
thllnH'bEuckﬂ} 1600 [1x0.15x3 .70 ) w7T0kg
Interlior partitions
{Hollew blocks) 10 cm 580 kg/m 1600 (1x0.10x3.,20)u550ke
Exterior Walls 25 om 1440 kg/m 20em hollow blockel100
{20 em hollow blocks Sem Stone facing = 340
plus 5 cm facing) 1730k
Stair :aa&r BOO kg/m
%, Exterior besms are designed ss L - beams
Interior beamg " " " T - boams
4, The following are consgtants for =11 beams
Effective depth = 45 cm
Thicknees = 25 cm
Uver all depth & 50 cm
5. As = Ms for tengion reinforcement., Half this reinforcsment
u ig bent up =t 1/5 the spen z2nd continussz to 1/4
the adjscent span,; to take care of negative bending
moments
6. Beams sre taken as partially continuous and pertially fixed

‘therafore M = 1/10 wl1®



Te

B.

-]

it intersection of beams 2 - 10 mm @ sre pleced at top end

bottem for batter anchorage,

The mezsanine beams have baen designed in a similar manner

as the typical floor beams. The beams are found to he in

agresment with the floor beams menticned above.
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Example of Deslpn of Beams

Beam A2 A3 ¥ L - besm
LosAd from slab BAO x 1.5

L]

1200 kg/m

4 1440 kg/m
W = 4] l_l,f’]'l'.l

Load from axterior wall

M: 110 wl® , 2640 x [6.7)° x 100 = 1,189,000 ku cm

As, 11as0 26.3 em=

1200 x 0,87 x 45

Use 6 - 1B mm @ As : 15.26 ome
And 3 - 22 oo As = 11.40 em®
—ZE.56 em”
Allow, Ss. 0.06 £'cs 0.06 x 250 = 15 kgfem©

v.. ¥ (es40 nﬁ.'l'l.r!’ﬂ . 8 kgfow® ; oele
L T iﬁ X 0.87 x i &/ :

Check for bond Allow: 0.04 flp. 0,04 % 250 o 10 kg/em™

WooN L A2840 x 6,7)/2 4,15 kg/em® + safe
oJd .6 X 0,87 x 45 i
Design of STIARUPS - Use 8 mm ¢ As = 3.01 em® (6 secticns)

Spacing, _As 1s Jd
- Ve

Ve . vobjd = 5 x BS x 0.07 x 45 4900 (v, 0.02 x 850 5 kg/esf)

VY » BS00 a4t reaction

!.E Elgl:;Enﬂxﬂ,@Tx#E = 34 cm
Q = 430

_ Stirrups are spaced 20 em between supports and one-third points
8nd increased to 30 cm in the middle third of the span.
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TABLE OF DESIGN OF TYPICAL FLOOR BEAMS

— =

BEiH SPAN | MOMENT | AS 'TENEIDHIEGMT
DESIGNATION OF EEETTGH m . Kg.m, | cm® | BARS |BARS
Al A2 ‘ A5 46| L | u.30 | 6100 | 13,5 |9 -16] 3 - 14
Ey B2 | E3 B4 L 460 w | W el P e
1l L2 | L5 L6 L II'.."ls " . i |
AZ A3 A4 A5 | L 6.70 | 11890 26,3 | 6 =18)| 3 - 16
| groag) :
D4 Ey D5 E4| L 3.00 | 2916 6.5 |6 -12 3-10
AL G | AD C4 L 4sR5 | 2880 Oaky | 6 = 12/ 3 =10 |
B3 D4 | D D5 1L . " "
|41 K | Tipf6) L " 2 g s
K2 L, | K5 16| L » I W
Gy Dy lcape| T | 3.0 1296 29 |2 -1 2 =14
A3 BL hy Bh | L n . . . s
Dy Gy | D8 Gag L | 6,50 | 6100 | 13.5 |9 - 16 3 -14
L2L3 | Le Ls| L | 6.30 (14500 | 32.0 | 9 - 22| 3 -16
L3 L | L..| 660 " " "
E2 B) | L .. |.8.590 W 4 e Qi) i
1,62 | 09 Tid L .| 3.75| 3200 6.8 | & - 13| 3 ~20
. | :
B2 B3 | B4 BS| T 6.70 (15000 | 34 |9 = 22| 3 -16
F3 Fl | . | 6,90 | ® " S
61 62 | gaeL| T 4,30 | 4600 | 10,2 | § - 12| 3 -10
.D],.I.:-E | D7 D& T " | " n n "
X, X2 | X3 X4 T et W " . ,;
yi Pyl Pevsl ot | 460 w A, Sl "
k2 B3 | KL RS| T | ks | » 30 "
NEE.P§"| Be.B7l. T 2,00 I 1050 £.33 | 3 =10 3 =10
D3 Dy | D5 D6 T baT0.| 4200 | 9.40 6 - 14 3 -10|
By Ee | B E5| T | " 2 L i
D3F, | D6 F6| T 6.20 | 11150 | 24 4 oanili ot |
6 -18)
A2 B2 | ASB5| T 3,20 | _4s0 | 1 2«10l 210
Bz D2 | B5 B} | T a5 8oL | 2. . 2 = 10 2 «10
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TABLE OF DESIGN OF TYPICAL FLOCR BEAMS (Cont'd)

.!..BEAH ]
DESIGNATION

A= G3

—_

SHAPE

of SECTIUN

SPAN

MOMENT
E-.E-ni

AS
cm®

i TEHEID* COME,
| BaRS

BARS

D2 Xz

O 12
¥, F2

D7
&7
F5

A3

B3

Jiy

e

HHEa

By

H3

13
19
Fb.
a8

Fi,

T ;- T e

Jb

18

Iz |

L | }!ta_a e

priieg

el e B |

- R

430,

3.80

3.50,
| e 20
| 4a70
o dak0
| 6.60
| 3:40

bad5

2200
1560
2600
1000

L

15600

2290

1

13500

1420

|..1300
| 1650

7150

12250

3300
f.ﬂﬂﬂﬂ
| 11500
|

""lﬁﬁﬁ. e

ki

sk

345
3.75. |
2.2

33.2

30

3.0
s
3,67

16

2.7
?lj.ﬁ

17.80
2l B

o oka o O A

R WD =3RS K R M Wwilh

s

(g TURLT 4 )

= 12
- 10
- 12
- 16
- 12

22

-1z)

~oyEd

=<0
-22

- 16

- 12
2 16)

- 20

=42

= 20
- 18

L
1

- 10
10|
= 10|
12 |
- 10|

La Ao R
i

A
L

WOk R
1

L
[}

12|

]
1
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Design of Columns

In the dasign of columns the following points are gconsidered:
iﬂt of wall is divided equally among the columns that carry It
L-:?tfl from slab ” " ! iy . “ AT
with no distribution fector considered.

Loads on 6th floor columns are:

&, Parapett B0 cm x 10 sm x 2500 « 220 kg/m }
& om facing x 2500%80 « 125 kg/m 325 kg/m

b. HRibbed slab 800 kg/me
loade on columns of typical floor !

a. Dxterior walls 20 em hollow blocks plus 5 em stone facing
450 x 3,20 = l4dokeg/m

b. Interior walls 15 em hollow blocks 240 x 3,202 770 kg, m

T 5 * 10 cm " ¢ 160 x 3.20 =510 kg/m

d, Slsbes 800 - 150. This reduction is 50 % of live lecad,
It is recnmmenged by Shedd and Vauter for a 7 storey-
building. (Ref. Theory of Simple structures p.lE)

Loads from Mezzanine

Exterior walls 20 cm hollow bloeks plus 5 cm stone fecing
= 450 x 2,50 = 1125 kg/m

15 slab of reinforced concrete 1025 minue 250 (50% L.L)
= 775 kg/m

Mo load is considered as transferred from show windows on
to columns.

Bearing power of concrete 50 kg/eme

As 0.5 % of column section

Ssction area found is gross ares

If loads on different floors heve no aprrecisble difference

the same section may be cerried thru 2 conseoutive floors.



Example of Desipn of Columng

Column A

6 th floor column loads from roof

Bth Ploar

ath floor

1. Walls (2.25 pius B) x 325 = 1380

2, Slab  [2.25 x 2) x 800 20 . | FR¥B
4980 =ay S000 kg

Arag of golumm S000° - 100 an
]

Minimum secrtinm used s 400 nmE hanca 20 x 20 is chosen
ks 0,005 x 100 0,5 cm°

Minimum sllowsble As 15 4 - 10 mm § .14 ome

galumn Loadefrom sth floar
1, Wall (2.25 plus 2) x 1440 d £000
2, Slabs 2,25 x 2 = {800 - 150} = 3000
2. Roof = 5000
Eiﬁﬂﬁ
Arven of golumn 14000 _ 280 ome
50 =

Use 20 x 20 . As . 4-10 mm @ 3,34 on®

column
1. Eth floor 14000
2, Wallec and =slobs 000 fas found on
fth Ploar rol)
23000 kg

a. 23000 . 460 on?

Column - 26 % 25 - 625 (to have seme section Bs 3rd floor
column, & section of 25 x 20 could
have heen uszed)

ks = 2.3 flage -l---'iumf_* 3.14
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3 rd floor col.

1. #th floor 23000
2. Wells and slabs Q000
' 32000

a._ 32000 £4D cm®

ﬂﬁ: 3. ; Uge 4 = 10 mn ﬁ s 3.14 nmE

2 nd flpor col.

1, Ird floor load 23000

2, W¥Walls and elnbs 8000
o

a 41000 820 en® o 30 x 30

A, 4,1 ; use 4 - 12 mm fa 4,52

1 st floor col.

ol - 25 x 25_ 625 (accepted)

(Bceepted)

1. .20d floor 41000
2. Walls and slabs apno
a._ 20000, . 1000 ¥ Bol 35 x 30« 1060

As, 5.0 % Use 4 ~ 10 mm § plus 2 - 12

Ground floor

mm {f

ga0a

1¢ Fram lst floor RO00D
2, Mezanine wall (2 plus
2.25) x 1125 4800
3. Mezanine slab (2 x 2.25) 1500
x TTH B
8, 58300 o 1l&60 ) Ool 25 x 18
As ; 5.8% em? Ugs 8 =12 mm @ = 6.28

&

I
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la there & Mﬁﬁﬁmmmﬂ-mmnﬂu
Loading w#m.
v ﬁﬁﬁ%&n of Juu:m a aiﬂ# rmmmﬁaﬂ and
5 wﬂmﬁﬂ lﬂrm'uhu seme section of




TABLE OF DRSIGNS OF COLOMNS

' | i
:qyg+y__ | SIXTH + FLOOR |FIFTH { FLOOR IFGURTH-{FLGGR | THIRD-|PLOCR
DESIONATION  |SIZh | BARS | SIZE | BARS I SIZE | BARS | 3IZE | BARS
| | | |
AL A2 A3 G1 20120 | 4 - 10| 20x20 (4 = 10 [ 2525 | 4 = 1025425 4 - 10
Ay A5 A6 G1O o £ | |k f . ;
Bz D3 G3 20 120 | 4 =10 252254 ~ 10 [ 35%30| 4 =~ 10/40x 35 6 - 10
'B5 Db G# il | |2 =12 | 2.~ 12
Fy F2 Hy E2B3D) | | | | WaE i
L2L3IK2F5FEE3 (20 020 | 4 ~ 10| 255204 = 10 | 30 x30 | 4 - 12[35 x35/| 2 - 12
E4ByDBLLL5KS st ey | | | |
CyD2 XZDAIyL1I3 20120 | 4 - 10| 20 ¢20] 4-10 | 30 30! 4 = 12/30%30 | 4 - 1ﬂ
C4D7X3NS 13pL6 T4 | , ! : |
F3 Jy 20¢20| 4 =10 20x30[ 4-12 | 35235| 8 10145240 8 - 12
M.’E‘ I | | | |
By He J3 I, |20x20|4 - 10| 3025 2-10 |35x35| 8 - 1045440, 8 - 12|
H3 Hy Jy 17 . | 2-12 | |
|
chuﬁﬁ SECOND 1 FLOOR | FIRST +FLOOR GROUND - FLOOR | FOUNDATIONS
DESIGNATION | SIZE | BARS ! SIZE |BARS | SIZE | BARS | SIZE | BARS
Al AZ A3 Oy 30 x 30 |4 - 12| 35 xjﬂ 4 = 10 uﬂ.nnu 5 = 121 40140 5212 |
Ay A5 A6 610 ! |2 - 12 |3 = 10 3-10
. , | i
B2 D3 G3 45 r 40| 8 =12 45 A45) 5-14 | 55150] 6 - 14| 55450 6-14
55 D6 a8 | , . 3-10 6 = 10 6-10 |
(FiF2E1HRB3D] | & = 10| : | & = 10 | 810 |
L2L3K2FSF6E3 40535 | 2 = 12| 45 (40| 8-12 | 50 x50 | b - 1k| 50350 | 4-14 |
-E&E&Eﬁﬂ&éﬁﬁi | | | - |
I 1
GlDEIddhllLllg 5 xd5 e - 10 | 40¢ 35| 6-10 |45 m4£| So= L bSxh5 | 5-1k |
ﬂnﬂ?133511uL514 J L | 2-12 | | 3. =10 . 3-10 |
Fi 41 | | WS e b5 5 - 12| 50« 50 B-10 |60 <60 | 5 = 16| BO0s60 | 5-16 |
Fy J6 | 13 =14 h=1y 2-12) 7=12
O.= Lhy | 55050 6=1ly . 654807 = 16/ 65760 T-16
2 - 12 | 6-10 ot

BH2 J3 I, | 5045
H3 B4 Jb I
|
-

121

5.12
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Deslgn of Footings

In the dealgn of footings the followlng points are taken

into consldaeration:

1.

In & recent excevation for the foundation of & tullding in

#n adjscent plot, hard pen ( a conglomerate of sand end grovel) was

struck et a depth of some 5 meters below original ground level. I

assume Iln my design of footings that the same foundetion conditions

exlst and load the hard pen with an allowsbls besring power of 4 kgfhn?.

2,

4.

5.

6.

Formalas usasd ares

A =P
-

Myx = Mgy =__5_{n 1.2c)e2

=pl:-ﬁ;1u

Where an excessalve As 1is reg-
uirud“d; inorensed to save on
steasl.

5 em are added on each side to
cover steel whlle 6 - B om are
added at the bottom,

The No.of bars 1s calculated in
the basis of putty 6 - 8 bare/m
faj is often teken ss 1000 instend
of 1040 to simplify calculations
at time however when the differs-

nee la appreciable,

A = sectlon area of foot-
ing ecm<,

P = load on footlng kg.

8 =

Allowable haﬂxinE powar
of soll = 4 kg/m

Mx.x= moment about x-x in
kg om

My.-y=moment sbout y-y kgem

The two moments are egual
for all prectical purposas
gince béth ¢ & o' are near-
1y squal.

W = Allow.bearing power = 8

d

effectlve depth cm.
P = perimeter of cojumn om

88= Allow., sheering stress
= 15 kg/em

As= Arer of steel reinfor-
cement required.

l = HI-R = H!_]-
s = Unit tenslils streas

] = 0.87
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Example of Deslgn of Footings

Pootings A] Az Az O3 A4 A5 46 Gyp

AV = 40 x 40 oo P = 70000 + 3000 = 73000 kg(3000kgls mssumed wt.
of footing)

w = 4 kg/om®
P = 73000 = 18250 ocm®
r

or A = 136 x 135

Adding © cm in esach slde

A = 140 x 140) ?},q

Myy = My-y = w {8+ 1.20)0%

=4 (40 1.2 x 50)80°
-

= BO0000 kg cm
d = (A =A') w
P X Og
= (1B250 - 1600)4 =28 om .7 = 35 om oversll
160 x 15
A = N
II:!H

2
= Q000 = 17.8 om
T

uge 12 - 14 mm F'
Check on aseumed welght of footing
IU‘-EE X l.40 x 1--'113] 2500 = 175 kg DaKs
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TABLE OF DESIGN OF FOOTINGS

H3 Hy Ji I7

FOOTINGS  |SIZE OF F DIMENTIONS d | M As !EAHS l
DESI ﬂmsummmLu L xB xH | em |Kgem | om® no. mm.|
Ap A2 A3 G | 40x40 | 73000 140v-14T A35 28 500000 17.80 | 12=1L |
AL A5 A6 G10 o !

B2 D3 63 | 55 x50 137000 (185 % 185 50 _ | 44 (1320000 30.00 | 6-18
B5 D6 G& [ | |

 FrF2 152830 | | | |
L2L3K2F5F6 | 50% 50 115000 1705 170 £50 | 43 950000 21,20 | li=l
E3E4BLDELALS | i) |
ulnlxznulliiLl 45 xk5 95000 155 F155740 | 33 630000 | 17.25 6-1z

D2E3D5I | | I 7=1i |
F3 d1 | | 60¢ 60 170000 210 ¥ 200 x 60 | 50 [1530000| 29,40 15-16 |
Fy J6 | | | | | |

 Hy H2 U3 Ji | 65 ¢60 190000 220 x 220 «60 50 2180000

42.0 ‘ 17-18 |
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Degign of Moln Stelr Case

Wall of steir csse = 15 cm hollow blocks

Tharefore the stair cage 1s designed for 33 4 oantilaver

sction and 66 % for slab action.

The load w = 800 kg/m=

Daslgn a8 Slab = 66 %

1 = 4%, (1.8)% = 20 w=2/3 x 800 = 5350 kg/m?
M =1/8 x 530 x 20 = 1300 kg/m

d = 0.4 /B = 0.4y 13500 = 0.4 x 36 = 14.4 om say 15
Ag = 1300 x 100 = B.3 em®
= M X

Use 7 = 12 mm @ / meter

Design as cantilever = 33 %

12 = (1.5)2 = 2.25 w=1/3 x 800 = 270 kg/m®
X =1/2 wIf = 1/2 x 270 x 2.25 = 200
d = 0.4 x / 290 =5 Use d &s governed by slab sctlion

Ag = 200 x 100 = 1.90 om®
X " x 15

Usa & = 10 mm @ at top of every 3rd step.



Design of water tank
Utilized or rentable area of floor = T00 sg.m,
irea estimated per person = 14 sq.m.
Occupamts per floor = F00/1i4 - 50
Total number of occcupamts = 60 x T = 350
Estimated requirment per person = 1/12 cu, m. per day.
350 % 1/12 - 30 cu.m.
Adding 504 for peak demand, we zet 45 cu,m.
Total consumption = 45 cu.m. per dav.
Maximum probable hourly demand = 45/15 = 3 cu.m. per hour.
Average hourly demand = 45/24 = 2 cu.m. saY.
Required capacity of tank = (3-2) x 15 = 15.cu.t,
According to Tinme E;;;;-EE;;E;;E;-tha capacity of the
hot water tank is found as follows ;
Total hot water consumption = 45/3 = 15 cu,m.
Maximum probable hourly demand = 15/10 = 1.5 cu.m,
Averare i L r = 15/24 = 0,625 cu.m,
Raquired tank capacity (1.5 = 0.625)/0.75 = l.16 cu.m.
Required size of tank is 1 x 1 x 1,20 m,
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dtructural Design of Water Tenk

Yolune = 15 ocu.m.

Dimensions = 2% x 58 x 1.5 ™ = 15 cu.m.

Deslign of Walla

The wells are deslgned as cantilevers with a triangular

loading.
"w" for water = 1000 kg/ cu.m.

P =1/2 wh2 = 1/2 x 1000 x (1.5)% = 500 x 2.25 = 1125 kg
Maximum memsnt = PL = 1125 x 0.50 = 580 kg m
-

d = 0.387 / 560 = B.5

overall = 12 om or 15 em

Ag = 560 = 6.5 om®
Vertically use 68 - 12 mm @ /m A5 = 6.78 cm®
Horizontally use 5 - 8 m @ / m

Duaign of Ploor

The bottom of the tank 1s deslgned &z & slab with a load
of 1500 kg/m®

Investigation in short direction = 2/56 = 0.4 0.95

i

M= 1/10 wi® = 1/10 x 1500 x 0.96 x (2)B= &00 kgm
4 20.4 /800 =9.8

Overall = 15 om therefore d can be teken as 12 om

0.0135

n

Ag = 60/ 12 = 5 om® Use 6 =12 mm @ / m

Investigation In long direction

M= 1/10 x 1500 z{5)° x 0.013 = 50 kg m
Ag = 5/9.8 = 0.5
Use 5 = 8B mm @ / mater
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CHAPTER IIX

Specification Ulauses

I, OGeneral Conditions

(2
Contractor to vErify &11 dimensionst Before commencing the work the

contractor shall sheck the sccuracy of all drawings, specifications snd
bills of quantities, The engineer shall be notifled im case of error.
Tn cage of ommiasion the enginesr shell supply them,

Quality of meterdisl and workmsnship

411 materials and workmenships shall be the best of their Kind,
All should meet the approval of the engineer, The contraetor shell
supply &1l the material; however, the owner shesll have the right to
supply eny part of 1t,
Care of" the Works

The contrector shell, during the period of the control, be
responaible for the safety of the work esnd material. He shsll also
provide 21l watehmen and 1ighting requirsd,

Dimansions

Inlessotherwise indicated, dimensionz on drewinge shall be
read g3 foullows!: -

a, Vertical dimenslotis linked to fleer levels, refer to
finished {loor levels.

b, Vertiecal dimensions relsted to windown refer to top of
completed masonry sill

¢, Vertical dimensions linked to ceilinga refer to soffit of
cellinga without plaster,

d. M1 hordzontal dimsnsions vefar to walls picra, ete...
withous plaster,
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.8, All dimensions given for doors =nd windowe refer to

openinge in walls before foames sre fitted,

Excavation, Demolition snd Earthwork
General Excsvation

The rates given by the contractor ghall ineclude for clears
ing the area of any obstruction and excavating in 211 materiasls except
thoss that csnnot be removed by normal excavators tools, ®ms picks,
shovele, spedes, ete...

Bxcovation in Rock

In case blasting is needed the contraector should eecure the
permission of the enginser. The contractor shall be responsible for
any demage that results from blasting,

Damolition Works

The contractor shell demolish any existing structure that
the engineer requires, Masonry, doors, windowe and fittings shall
be cerefully handled and stored.

Expavation and Earth Work Feasurement.

Exravetion and garth-work shzll be mesasured in eu.m. 8nd
ghall be based on measurements taken before snd after ex¢avation,
Hater in Excavatlon:

The contractor shall remove ell water sccumuleting in

excevation whatever the source may be. He shsll do thst at his own

exXpensa.

EE@HEE Trenches.

The sontractor shall make sure thet faces of excavetion
are upheld, Otherwise sll demages donme will have to be psid for by
the contractor.



gExemination of Foundations

o contractor shall commance the installing of foundation

aoft any sort unless he obtains the permission of the enginesr,

1L, Concrete Work

Semant, All cement used in the work =hall be fresh Cheoks or Nemascus
cement or othar good gquslity portlend cement approved by the sngineer,
The engineer moy gample every shipmant of cement delivered

to pite and corry tests on it, Any shipment found defective shall be
forthwith hauled away from gite and any work executed with it shall
ba demolished and rebullt st the contractor's esxpensa,
Sand, The sand used chall be elesn, sharp, grivty sand frec from olay,
organic matter or other impurities from approved eource, Sand shall be
a0 graded that the whole pArsss & 3 millimetres mash, nobt mora than
25 per cent pasding s No. 50 sieve &nd not more thén 5 per cent passing
a No, 100 sieve, The various cleeses of s=nd for use on the works
shall be stored in separate bine. If ordered the szand shell be thoroughe
1y washed in clean fresh weter before being uegd on the works, HNo
quarry dust shall be used in any conerete work,

agata, Tha aprregate used on the works shall be hard sharp-adged
hroken stone from An spproved guarry, Preaa from earth, dust, loam,
play, orgenle matter or other Impurities, HNo =nft sfona may be usad,
The sugcessful contractor shell submit samples for approwvel before
starting the work,
LConerste work. The proportion of the mix ghall be as followe ¢
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Cement Aggregatesin liters

Ege, 3and lime goarse
Footings 300 350 300 =1
golumns 300 350 300 RS0
Slabse 350-400 350 300 550
‘Beams 350400 350 300 550

The aggregats, sand and cemant shall be mixed in mechanical

conoreta mixing machines,

Depositing of Reinforced and Mass Conurwie

No concrete shall be poured from & height exceeding 1 meter.

Bach layer poured should not exceed 15 em thickness.
No conmerete shall be poured without the permission of the
anginser,

Water oconbtent in concrotc

The engineer shall decide upon the weter cement retic end can
reject any batch he thinks Improper to use.
Striking of formwork

8. For columng (ons olde) 2 dmvz after casting
LAl i fother 3 sides) 4 " U "
¢. " Begams (side) 3 n " "
de M - (soffitsa) 14 " "
&8, " floor elshs | " "
f. ;t:antilever elasba, cornices 14 " L "

Tha conerete shall be watered for seven consecutive deys arter

pouring.
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Mild Stesl Reinforcement

Sgeel reinflorcemant shall be good grade mild structural
gtasl of an approved smd known provensnca. The wire shall be annealaed
black wire 8t least 1 1/2 mm

The contractor shell cut, bend, place, flx and tis =11
preinforcement 28 instructed and ss shown on drawings, bending 1lists
or ag specified. HNo concrate ghell be placed until the reinforcement
nas been inspected in position and spproved by the engineer. A11 mill
seale, loose or scaly rust; shall be thorsughly cleaned off the reinfor-
gsment, with a stllf wipe brush, bafera the reainforrament 1= placed in
poeition.

Fabric reinforcement shall be lapped at least 15 centimeters
st side laps and 30 centimeters st end leps end secursly wired, Fabric

rainforcement shall ba properly flsttensd before being pleced in position,

ongtruection doints

—

When conersting of any one section is not completed in one
aperation construction joints will be provided. These joints will be
arranged, to 1ie in a plane normal t¢ the line of thrust likely to
sepur and 8t a point or ssction of minimum sheer. The joinis shell
be fixed in accordance Qith the instruetions of thea enginesr, Columns
shall be poured sontinuously to & position just below soffit of baams
and laft to sattls for a pericd of approximately two hours before de-
positing new conerete in beams or elnbs supported by the column con-
sarned, capitals, haunches ete,. And the whole floor eystem in vieinity
of the eolumn head must be cast in one operation.

Concrete in beams shall on no account be stopped 8t Or nesar

the supports, or over any other beams, column or wail,



Horizontal jfointe in slsbs will not he allowed, Any
goustruction foints in slsbs shell be located nesr the point of mini-

mum shasr,

Burface Finish

Conerete in fleors and roaf alahe shsll he finiched with
a4 wooden trowel true to levsel or falls, se remuired, In cases where
a smooth finisgh is specified or regquired the finishing shall be made

with a steel trowsl before the concrete lg finslly set,

Moda of Measursment - Concrste

No part of the stpuctire shall be measured twisce or under \
two different items in the Bille of Qusntities unless sxpresasly stated,

a, GConerete in foundations shell be measured net in meters
cube mccording Lo dimensions shown on drawlngs.

b, Columns shall ba measured in meters oubse up to under-
gide of floor slebs or beams.

¢. Beams (depth under slabgz) shall be measured in meters
cube batwean concrate columne,

d. Floor and roof slabs shell be measored net {openlnes
deducted) in meters super Bs constructed,

¢, Concrete walling shal]l be measured net, sl11 opanings
and reinforced concrets sections baing deducted, FPrices snd rates
mugt include for forming all angles,; rebates, chases, eutting holes;
i e

f._ Baelta, lintela, “ete,,, shall be meesured in meters
cube and deducted from elabs, walls, ete,....

g. Shuttering together with the supply of bimber, cubbing
wuste, erscting, centering, strutting wedglug, casiog, striklug, and
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ramoval shell be included in conerete rates.
h; Steps, ocopings; sills, cornices, lleor ghanneles and
the like in meters run; or shall ba numbered and described. These
{tmes to inelude for all shuttering, moulds etc... 28 shown on drawings,
4. Mild steel reinfufEEmEnt shell be normally included in
ponerate rates unlese it is explicitely indiceted that it will be paid
for separetely in which cese it shall be billed by weight &ccording
to finished dimensions shown on drewings with no addition for waste,
One tonnea = 1000 Kgs.

III Magonry

Stong Facing
The stone facing 3-5 em thick shall be chosen by the

engineesr, For tying the facing the enginear shall decide upon the
mathod,

Sills

The sills to be of stone similar to the course in which
they cccur and generally to be sunk, weathered, rebeted, stooled at
ends cut and pinned 4n cement at the ends, set with wall face and back

jointaed to concrate backing,

intels
Lintels to be of stone similer to tha course in which they
gesur, and unless otherwise specified, set flush with face of wall
and similarly dressad on face as the generdal surface of the wall,
Soffit of lintels to h&ve sn even cember in the proportion of 1/2 em
to 1 meter span,
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Doors snd Windows

The contractor shall cut neat mortices for and build in
lugs for windows, doors, eté... buge shell be grouted in with cement
and all frames peinted with mastie,

Steph

All stone stepa are to be mede of Hrpr??ud hard gtonc omd
dreaséd on all exposed facee "Naheat Wassat" i,e,- mediom puncheonecd
dressing, and nosings alightly rounded with aide joints 1 cm, wide
Tlnished to meteh the adjacent mesonry, The ends of stepa shell be
cut and pinned into masonry. Back joints of top steps are to be cut
to a straight sharp line Tor conneetion to Tlooring, Steps up to &
length of 1.20 meters, are to be made in one stone. Longer steps may
be made in two or more astones, laid with broken Jjoints, but cach piceca
is8 to Ba mada as long as practionble, ©Steps are to be leid In cement
mortar 1:3 and joints pointed,

Feinting,

At the completion of the masonry building the contractor
shall clean down the face of the building, rake out, clean and point
the jointe with mortar composed of one part with cement end three parts
gand. The pointing is to be finiehed with a neat hallow joint locslly
Imown as "Kuhleh Franjish" so that the mortar is well presesd inte
the joints by means of & speeial tool consisting of 5 mm dia, bar.

The contrector shell exereise pare to 2veoid mortar spreading on to the

faga of stoneworlk.

The contractor shall supply unslaked lime, prodoced in an
approved lime-kiln =similar snd aquere bto sample submitted to the
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englnear for epproval.

The contractor will be permitted to excavate, at his own
gxpense, a temporary pit For lime Blaking, The position of pit will
be agread upon by the engineser,

At the ecompletion of works the contracgtor shall fill pit
with selected material, well rammed, in layers 30 cm deep and lLevel
of i gite of lime pit te the approval of the engineer,

Tha 1ima shall be =lsked through the addition of sufficient
water and constant stirring, and shall be sieved through 2 Iine wire
mesh before being let into the lima pit.

Tha sglaked 1ime shall be covered with & layer of fine beach
eand 10 om thick, <Tha lime shall be gloked for & minimum of thres

waaks bafore being used.

Mortar

Maortar for magsonry work shell consist of 300 kps. cement
to 1 cu.m, of well graded sand mixed with slsked lime tvo Improve
workability. Where mortar comes in contact with metsl perts such
as dowels, lugs, holdfasts, etc... 1t should not contein limeil

All morter if not mixad in a menhonieal .mixer shall be
turned over ot leagt thres times to ensura & unifarm and even dis-
tribution of the ingredients before any water is added.

A11 mortar which has been mixed with cement shall be uwsed
within 30 minutes of mixing, and hardnensd mortar shall not be re-

mixad with water and used,

Mode of Mesgurement - Masonry s

The mesonry face work shall be measured in square meters,
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Maasurement shall be from edge to edege, =dge Lo corner; or corner
te eorner respectively.
Jambe, s11le and lintels ara measpured in metere run and

shall be given ss "extra over”

IV Hlpek Walline

Supply
The contractor shall supply the following:

20 em. hollow blocks (knzpper) for axtericr walls (havinz
3 - 5 em stone facing)

10 em. hollow blozks (knspper) for interior partitions as
nhawn on working drawings.

Conerate blocks shall be thoroughly soaked in water haforas

being used in the bullding.

Moda of Measurement - Block work

a., Walls and partitiong shall be messured in sq.m,

b. Block work shell 4inelade for ali scatfolding. Alsg
for bedding and pointing of frames.

¢a All deductions shell measures the net "day light" =izes
of opominge,

¥ Flastering

Preparation of surfaces

Concrete Surfoces: The sontractor shall thoroughly clean &ll concrete
surfaces from oil, grease, asphelt, dirt or loss particles, protruding
nails, end brush down with 2 hard wire brush end heck up whers Te=
quired to form key for plaster work.

Concrete surfaces shall Be thorourhly wetted before

plasbering commences,
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Internal Plaster Work :

The intermal plaster wobk shall ba applied in two coats to
a minimum total thickness of 15 millimeters ca wertical faces and 10
mm on ceilingse, in addition to slurry coat,

The plastering of each face between two corners sholl be
garriad cut in one operation., The work must net be interrupted and
continued the following day., All revesls for jambs, lintels, ete...
shall be plastered in one operation with the respective wall freces.

At least one day shall elapse after the first coat h=s bheen

epplied befpre the epecond soot ia started,

External Plaster Work:
External PMlaster shall be spplied in generzl aceordance with

degeription sbove @p "Internsl Plaster Work"where applicabla,

The first coat shull be "tartashe" slurry mixed in the pro-
portion of 1:3 cement to sand and evenly dashed on to the surface with
2 steel trowel to provide a key for the second coat,

The second coat shall be 15 mm. thick with the surface scored
to form & key for the third cost.

The third coat shell be § mm. thick finished with a wood
Iloat.

At least two days shell elapse after "tartasha"™ and the sacond
co8L have been applied bDefore the application of tha second and third
coat, keeping the surface thorouchly wet during the interval,

Mortar For Flasber Work

. Interngl Walls end eceilings For Internal applicatlion
the mortar shall be composed of 300 kge. of cement to one cu.m. of clean
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coarse sand with enoush lime added to it to improve 1its work abilivy,
b. External Walls: For external application the mortar shall

ba composed of 400 kgs. of cement to ona cu.m, of clean corrse send,

Mode of Measurement - Flaster Work

a, Externsl and internsl plaster werk shall be measured in
meters superficlal

b. The materidls, the mixes in which they are to be ueed =nd
tha lahour shall be described,

c. The number of coats and the finished thiclmsso shall be
stated. HRaking ocut joimts of brickwork, or blockwork or hecking face
of wall to form key shall be included in the rates.

d. PFlastering on ceilings may be given separately

8. Plaster on jambs, lintels end corners =nd edges will nol

be measured saparately,

VI Tiling and Terrezso Work

General

Wall tiles to he white glazed tiles 15 X 15 ems. of the
best make availsble in the ceuntry =nd of first cholce. Tiles 1n end
courses to have rounded edges., Internal and external corners to Dbe
tiled with guarter round $iles,

Conorete end Termsszzo tiles are to be of the bagt make.
Their solop, mixture smd tint to be chosen by the engineer.

Marble tiles to be of tha hest kind found in € hs countiry,
Before $iling work is started the contreetor shell gubmit for the
approval of ths engineer, specimen of all kinds of tiles reguired
for the works.
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Well Tiling
Wall tiling shall bs set with straight horlimofital and ver-

tical joints &8 shown or specified, bedded in 1:2 cement mortar ang
jointed in whita cement. Walls which are to be tiled shall be screeded
with 13 cemant mortar, The surface of the screeding shall be left
slightly rough.
Immediately befors the screed is applied the well shall be
well soaked with clean wﬁtar and the screading coat shall be similerly
reated Fust before the tiles are badded.
Tiles shall be submerged in water for at lesst 6 hours
immediately befors setting,

Terrazzo Floor Tiles:

Praucast concrete or terrazzo flooring tiles shall be ledid
gh # bed of sand of 2 1/2 cm, thickness and solidly bedded in mortar
10 to 18 mm. thiek, The tiles shall be laid with stkaight or broken
joints a5 shown or directed, Finished to true lavals and falls, polnted
in pnaat cement and eleared off on completion, The retes ghsll include
for exscution B1l cuttings end notchings required. Tiles shall be
submarged in water for at least 6 hours immediately before laying.

A1l joints shall not exread 1/2 mm in thicknesa. Tiled
fleors ehall not be walked on for 72 hours =fter laying and floors
shall be kept.wet throughout this period by fregquent watering or
covering with clean wet begs.

The sontrector shall thereaftar fi11 211 joints with cement,
flush with the surfase leval snd shall eleen thoroughly, wax and polsih
28ll tiling after completion of all painting of the works to the entire
gatisfaction of the engineer,
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Tha contractor shall safsgunrd sll floopring Apsinst =oil-
ing and shell remove and relay all tiles spotled by oil, greass, paint
afc,.,. until the completion of the works and the taking over of the

building by the owner.

Fro=caat Qoncrete and Tearranzo Tile E‘llu::i.:-'l:ﬁ.nﬁal

Pre-gast conerete And terrazzo cove skirting tlles,together
with internal snd external angle tiles, returns, end tiles, and other
specials shell be supplied by the eontrastor,

The contractar shall allow for the tiles being sclidly
bedded in piortar 10 to 15 mm, thick finished to true lavels or falls
and where x specified,fo exact projections beyond the finished well
or plaster face.

Tiles ehall bs pointad in neat eement &nd elanned off on
completion, All cutting shall be nsatly executed wheres required.
Tiles shall be submsrged in weter for at lesst 6 hours immedintely

baefore leying,

Mode of Mescurement — Tiline snd Tarrasszeo weork
g, Floor tiling and psving slsbs shell ba measured (net) in

meters superiiclal aod Lhe measdrements shall fnelude @11 =meld

quantities; narrow widths end cuttings. Measurements will be from
finiched wall to findishad wall according +o drawings.

b, Skirtings will be messured in meters run (net) according to
dimensions. All spertures will be deducted. TUnit rates to inclnde
a8ll edges; corners, internal and external meters.

¢. Wall tiling will be messured in meters suparfierial [net)
according to dimenslons. ALl openings wlll be deducted. Unit prices
to lgelude for all cubbing, fltting, chamfers, JTobernsl snd exbernal
beads, curved tiling ste....
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d. 5ills and thresholds in terraszo or marbls will be measured
net in meters run, or numbered and describad,

&, Terrazzo or marble steps will be maasured in meters run
or numberad and desgribed, The rates shall inelude for the supply
and building in of treéads end risers, Measurement shell be net i.e,
the visgible length of the steps only bat&gen staircase wall and

benister will be measurad,

VII Joinery and Carpentry Work
Supply of Materials

Tha contractor is to supply all materials, articles, Tittings

gnd a1l sncillary materials for fixding such as glue screwe,belts,
holdfasts, etc.,. snd workmanships necessary for the completion of
the work sccording to the follwoing specificatione and drawings end
to the instructions of the engineer,

The contractor shell subm!t samples pf 811 itemsa tfor selec-
tion and approval by the esnglineer,
Timber

All timber supplied By the contreetor shall be sound, well
seaspnad, well cut, #nd free of deformations, knots, or cracks. Thera
shall be no sign of rot, worm or other infestation in the timber. The
contragtor ahall show proofs that timber is of lst grade quality.
Joinery Workmanship,

411 joimer'e work executed by tha contractor shall be

gccurately set out, framed and executed directly after the commen-
cement of the building, but sh=11 not be wedged up and ascemblad
untfl it is reqmired for fixing into position.
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Yindows, Doors and frames

All windows, doors and {remes shell be fixed according
to the details shown by the working drawings, Interior panneling

of offices shall also be done sccording to the working drawings,

Mode of Measurement - Jolneary and Carpentry
]

8, Doors, windows (stesl or timber] shutters, fenlights,
partitions, cupboards ete... will be measured in numbers and described.,
b, Timber shall be given in meters run except where otharwlse
stpted, Wrousht timber ahell be given separately.

¢. Sheetings, bosrding ete.. of plywood, asbestos cement
eomprassed waod pulp ete,. shall be measured the net area covered
snd given fn maters superfieiasl. Hates shall include for cuttiing

and fixing and all raking and cirecular cuttings.

VIII Glazing
Glazing CGenerally :
The contrector shell supply sll glase, putty, nsils, dowels,
elips, ete.., and all lsbeour; transport, tools and everything necessary
for tha sxecution of all glesing in accordance with drawings and bills
of quantitiss snd tb the complete satisfaction of the engineer, Claas
shall be 5 mm thick and 3 mm thick a8 shown by werking drawings. The
glass should have 8 tint bluos colour from the tutzide while from the

inside 4t should be clear,

Putty

The putity shall be prepared from washed whiting and bolled
linsead oil of the best quality progursble, well koeaded together
and with s proportion of not less than 10 per cent of white lead ground
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3in pil worked into it, during prepsration. Only best quality linseed
o1l putty shall be used in wooden frames, For steel framed windows

red pxlde or other approved putty shell be wsed.

Mirrors
Mirrors shall be of first grade plate plass beveled and well
finished and shall be Tixed with at least four secrews each in an

approved manner, All screws to hayve chromium-plated heads,

Mode of Measurement

Supply, eutting and fixing or glazing shall be meaaured
in meters superficisl (net). Only gleass pener actually fixed will
be measured. Unit rates mhall include for all wire neoils, dowels,

ellips, ate...

IX Manholes
AllL new menholes, unless otherwise shown or specified,
shall be of the following minimom inside dimensicms:
a. Medium Manholes.- (i.e, not exceeding 1,50 meters deep)
i. With 3 or less branchee on side 120 X 75 cm.
ii. Wich 4 brenches on one side 140 X 75 cm.
iii. With 5 branches on one side 170 X 75 com.
Cut and pin or build in and make gpood ends of 21l pipes
to wall of manholas., Finish internal walls of menholes with 117
mortar,
F The concrate tops shall ba of pre-cast concrete 10 cm, thick
perferated for C.I. cover and freme, reinforced with four 1/2" (13mm)
mild steal hare with hocked ends placed round the perforation, and
1}4F (6mm) diameter mild steel bars et 10 em centres, Bed top in 1:3

fament mortar.
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Cost iron frames and covere of a epocinl "anti-molaria”
type ahsll be provided for avery manhole and shsll be bedded in 1!f
gement martar =nd hsunched with concrate! and covers sholl be sealed
with grease.

All menholes over one meter deep to invert shall be pras
vidad with fuot dirons consisting af 1" dismeter steal tubing 54 em,
long with flattensd endes built into angle of manholes 30 om. epart
and so arranged that the top step shell be approximately 60 cm below
the surlace of the cover. |

In measurement msmholes shsll be epumersted and fully

deseribed,

Ilgiumhiﬁg
Flumbing, CGenerglly
g All work in nnnnuntiﬁn with sanitation shall be subject

to the approval of the enginser. The work deseribed in this speci-
ficacion and nné cost quoted in the bills of quantities 1= to include
supply and fixing of 211 senitary fixtures,pipping, fittings, stop
cocks, bsll cooksy Jjointing materials, pafls, wall hooks ete’,..

The contractor is to carry owt all cutting chases, meking holes,
gxcaevatlions atec.. as reguirad.

All plumbing should be according to worklng drswings ur
28 specified by the engineer,

Toilets ta he vitragus China squeting pane af the hast
meke svailabls snd Pprovided with an integral connection for flush
pipes,
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Flushing tanks to be efther casgt iron "Niagara™ type over=
head 3-gal.tanks or white ensmelled low level tanks. BEoth types

to be the best of their kinde and approved by the engineer,

Lavatories

To he best American or British make enamelled fire eclay
wegh hand btasins, simes 60 X 42 ems. snd resting on G.I, brackets
fixed to wells.

Lavatories shell be fivted with hot and cold weter supply
with good quality imported chronium plated faucets and =asy-clsan
wagte traps and plug.

Orinsls

Wall urinsls fo be of the best enamelled fire cley epproved
hy the esnglaeser,

8tall urdnals to ba of the best ensmelled fire elsy, two
or threes Etﬂll; to every unit, approved by the engineer, and to in-

¢lude a plated 4ntermittant siphon znd flush pipes,
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