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HAL Consultants HAL Consultants

811 King Fahd Road Tahlia Street

Al Rahmaniah Tower, 2nd Fir. Majd Building, 3rd Fir.
P.0. Box 305565 P.D. Box 136447

Riyadh 11361 Jeddah 21313

Kingdom of Saudi Arabia Hingdom of Saudi Arabia
T. +966-11-293-6913 T. +966.12.664.5696

F. +966-11-293-6919 F. +866.12.660.57T18
E.infolthalconsult.com E.infolThalconsult.com

HAL has fully operational, staffed and licensed Offices in
Jeddah and Riyadh. Our services and expertise greatly
reduce the potential for scope gap and delays. HAL
Consultants is a Saudi-American partnership and a leading
design consultancy firm providing services across a wide
range of disciplines. As a professionally licensed
Architectural & Engineering firm in the Kingdom of Saudi
Arabia, HAL LEED Accredited Professionals provide world
class sustainable design services to a diverse clientele of
Owners and Developers. As partners, with over 40 years of
building industry experience, we have designed numerous
challenging projects in the most competitive markets
worldwide.
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CONSULTING ENGINEERS

Abalkhail Consulting Engineers (AAA) is a Saudi Arabian multi-disciplined en-
= consulting firm that provides a comprehensive range of services
pre-design studies, through detail design and construction management/

L , to commissioning and hand-over for its Clients. AAA has success-

fully served clients in many engineering disciplines. It has completed large and

 complex assignments throughout the years.
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Since its establishment in 1973, AAA has planned, designed and supervised
projects all over the Kingdom of Saudi Arabia. it has engaged in a varnety of ci-
vilian and military projects, including highways, harbors, airports, sanitary and
environmental engineering, educational, recreational facilities, petrochemical
installations, pipelines, among others, throughout the country.
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Riyadh, Kingdom of Saudi Arabia Tel: +966 1 4769640 Fax: +966 1 4764841

email:aaa@abalkhail.com.sa www.abalkhail.com.sa
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Termomeccanica Saudia Co. Ltd.

Termomeccanica Saudia Co. Ltd. Has been operating since
2003 , is a Company conceived and established to provide a com-
plete portfolio of services to support and assist Customers for the
entire operation life of their plants.

Termomeccanica Saudia Managing and erecting specialized en-
gineering services according to international standards and tech-
nical specifications in the field of design, engineering, procure-
ment, installation, supervision, overhauling, rehabilitation, re-
placement and refurbishment of all electro-mechanical and in-
dustrial systems.

Termomeccanica Saudia workshop

During 2010, the company has operated a specialized workshop
at Al-Jubail Light Industrial Area, and equipped with CNC tech-
nology machines that used in modern industrial applications,
The Warkshop is occupied with 4.200 M2 including special area
for painting and sand blasting, and ir is provided with 30 rons
electrical mobile crane. The Workshop is conceived to perform
the following activiries :

+ Major overhaul , Machining & Balancing of pumps , compres-
sor , valves and rotating machines

+ Construction on reverse engineering of pumps, compressor, ro-
tating machines and valves parts

Re-engineering of pumps, compressors, rotating machines and

valves parts

Main Fields of Specialization

Power Generation Plants

« Water Desalination Plants

Disrillate8e Indusrrial Plants
Pumping , Transimission and Distribution Srations

Petrochemical Plants

« Waste Water Treatment Plants

Piping line Network for Potable / Sea warer Services
Piping System for Steam Services
Rotating Machines such as Pumps and Compressors

* Special Application Compressor in Refrigeration
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UBM
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UNIVERSAL BUILDING MATERIALS MERCHANTS CO. LTD.

Committed to Better Quality

At UBM, we are committed to offer the highest level of
quality material and workmanship in every project.

Specializing for more than three decades in Door hardware
and Mechanical products, UBM provides ‘Total Solutions'
from engineering design to delivery of products and
support services.

UBM - From Concept to Delivery and Beyond...

From
Concept

to Delivery
and Beyond...

Riyadh Jeddah Al Khobar
T +966 11 460 7553 T +966 12 671 6664 T +966 13 814 1411 www.ubmksa.com
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Sabbagh
Engineering consullants

SAUDI QUALITY COUNCIL
wWww.sgc.org.com.sa
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Sabbagh Engineering Consultant & Associates (SECA) is a leading Engineering and Archi-
tectural firm in the Kingdome of Saudi Arabia. Our local and international expertise
provide top quality design, supervision, project management and technical services in all
engineering disciplines. SECA has taken special interest in environment, water, and alterna-
tive energy; in addition to green building, building connectivity, and building intelligence.

P.O.Box. 80121 Jeddah 215889 Saudi Arabia - Main: +(966) 12-6297638 - Fax : +(966)12-6290857
Riyadh: Main: +(966)5-55338062 Fax : +(966) 11-2391333




a__wlya

16 Ugaalad ... ¢aladdl

duogdl iiln (s owlg@la sde ¢dlallda oo olaniwlag ha b sallcdgll s
626 Gal_iiig dliondl Loy alaieVlg jliiell o o aild duodell Lokl s Vg
doyalldiljooyd yynellaisillwbiheo olesi wl sde gudodl suyell Lol

Aalall @bl I (pe g o yillll
33U Jeogill Lgil g (3 raa OIS 3
Ui ellsg gudant] oSl ¢y e 3y
RN P RN LY PP LY
ol (o 3313 Ayl ] ALl
Aas L3l e Sall 3ale e dund
e sl 2 o pmilly Gl
‘a_x_'sﬁ 0953 e dtglms coinzain
CaMS o -3 51 lll Sl
aluay Islaaly .( Bakelite )

Lg—an) g = 1y (Monomer
Ll Aglane 48l juolsls pandl
o yay Lo S SlacS Sl Jay
ole caplaatl saaatl el by
(Polymers ) el y ool Lgia—a
O30S Jian Gl el el 3 yaltatl
a2y (g ) pmlall 590

oS alll asS3 Ae L 2 Luld
Le0 ) S ¥ iluasHl @llall
Sl als oo sl ( Baekeland

CooLall ggalll o) )5 5055 e 29
Ol G 3oL aY1 5 443y @ <
38,3V 3, Ul a5l 5 yhe
GueLiall 35 5all dax a0 A 31
iy« (Plastic ) wliw Ll aag all
Al slall s i e 3l
ey o sl lE die e e
O S s (e lgl sl 2 g <
33 5all @lusgll ol 3 yuienll LS 3!
) 2 Lee aa sl dpas e ella il

66
L %o).6)
oM ER gugy- aléro Yo (90) aaoll U.-u.m«_ :




293 e S O ellgiad| le i
Lgeslmas 03101 ¢153ls rostl (e Lo
aalaal Jme Lglems oy cLgygues
4,2V Lgads g3 2 a5 e alicy
dale Comy LaS agdl il 2. A gl
Loy L onll Las T e Jaiy ¥ ol
i Ol gl dalaziwl Al 2
Lot dualss uie Zndl Sle Lglue
203 el ol dey el lai 3a Lle
3agel] Bl A angill pLal GISeY!
el e Jev i ol (v RS
EIP> [FUWRE V- JUPE TN DI PR

AL llall 2 Lalal oSa

S g3 ( Reduce )-
LOSeY yud

3ale) Job> ( Reuse )-v

‘).&i u.é).i.’ ?‘..L"J.w.}”

e =1 ( Recycle )-r

9 Baled
5 s (gl ) o5l ¢1s3 Lal
ENREST PRSPPI PO TP

SUla Jl suwgallauhe .o

G ol ¥ e anii i Loy
el Gany ol Lglgin) o L
LS At el ol 3 gl il 5l |
LasLaal 2 fiehs Lassae —glsl i o
TRV PSRRI (PSP
il 5y 315 Ll Lgiiamy
Aaglaa 3 axiLgil LoS a atintl
Lgia Jazes Lo adlatl 35| ot ulss o
Slememi S LBy 5 oS Al sl e
e ALV g ogally GGl s ye g
¥y 3 ) cldest L lrical ause
Slad¥ e cilS Layyg it 2
gl By ie cond Ugiane jud Sl

Lgalazial (e 05439

ol olS ozs dsl yallg el 3 nd
Al a5 <ol sl elads
L bl ol S deliial Lgaby
CAlS all 3yt ol S ol
O el zladl 3ok (e Lgidg s
OB ECH P PO [ I VNP
dwgala dainy culdg Bugdag Buie
Lamy 30LaY Bl 2 Augeuma 5l
<53 el Ml o5l 51 Y &gy
e pelivall Jamtl 2 gl Aoy
NEPR SPSVIVN LPPE { R JPITRY
2 dlang A ns il dils Gyma pue
3okl @l 1 oaldy oLy 591 Calins
RELSEA U C D BN PP
3aLe by Lebolis ey Ll 2o L]
ey Gl ( Bakelite ) codsd!
B Lgmg iy Lendan 35, 4|
Aeliog Jiall (ol 2l 2 Lgal il
e L) sty s Beling oLy ,gSIl a1y s

e liat elagbaill e ety ey
Oolme @a¥ 5L Lisyl L 131
Ol 5 L ey La el ()l 5101
g Aal i Lgie Jam g1 g3
a3 alS Jylited Laliay gLl
e 33kell Lgiyad cllasy (onaSiguud |
Sz il il g1 J3all s
g Ll Ll a5 201840 ¢y e
z;ul_.‘_w.z..:rmol}_ﬂja_cgm
Gl JSTl 5 pallas zu,[ag L juad ps
5o5he csaall bl Gy |, sug
Clisl #15] e ariall 3,08 Ll
ke pailaas @l 3l s
Ll e p—25 ps (39! Adiey 3 3alia
2 Wig,lly L allyaals allyssall
Lae 031l ol Lt 25 L amly o
O le tlgiloms (e J3 Y Soliuag
L) Lo 055 43 2w




a__wlya

dadomd dmcnzll AVl (g
foill 100a sag 2510 gl ¢y 330
Olels Sl cal i ¥ 2 T Lil
[)S.b ;t_..l_.a:dlsal.cb)ﬂjxd\ Qw
.).’J..\:J' J..éﬂ\.u:w‘ 53\.&&.} ‘_,.aaj:’y

e il ot =Y
High Density aacisy
4 4Lz« Polyethylene
.(HDPE) jLais¥u
A5 By e S 1y L
3at 3 aglie o le 3084 Ty A w
i 4l 319 15 ol 3Lad g3 Yl
Lnnzll clgall el o2 LJle
olabh iy Sl ol piaztiiue dadot
Ll GulSTy alemi w¥ Bily g
AW Latly Lia¥) £l (o mg L a2
R P PRVPRLRER I

S T I P (R
: Polyvinyl Chloride
( PVO) jlaisyu ar L
e lia 2 ool s auivin Le Ll
3 pugdid) il Vg Aue Liall gl
LS 18 peall Ty Juiatl el
AL S IO WY i ausn
Ragliie L 5 a2 0l 5l gl Calin
L padein LS (Bl Yy 5LVl
oy i ¥ gla i any deli
Y bt e Laydg el gaall
Ao e T 553 15391 (e tass
Sl tbiol slga e 451y G Lusyl
Lewas¥ T 35Lis slgeS Catomiialine
ole Al w BTy e eVl 2
el y1a) dal i die Zalall Anuall
5aLe¥ Lwulio Legs aay ¥y i lish
peliall ypal

N le JLEY o wlill pn sl
A e Cgastly o amill il
Lesle a0l Bugla n sy Ll
adall Aglay 25l aldee
Ol Aelin oyl Sl
2 50,2 ¥ ealall aust ull @ g Vs
oldally Leliwll 35kl 7,5
Lgx Y deniiad

e Lelo il 2L ol & Ly
159 @a¥ 5,Layly Saslie Lgalaal
S ) 13y lage s L SYI
4aang (foHlall gud 2, all eyl
Jalaall 2 a3 dagll ulaglal] ann
Loy gl Lok 2. (351l s
el 339 u)ﬁ gls @l L
aedild Lads Ldgs dule 3l ax
riias Agnex el SA Cagiailly
SPI ( Society 3 ya¥ cla !
o—dls «( of the Plastics Industry
Lo le 2 VM BT w0l oty il
olidl e piiogi 3 jiaims S9a)
dagiy 2Ld)l amd ACn WS
olmiil) je Jlame 2 cntalal
529 g5l oy g1 A ML
Clin po sl 5Sg pugill &S]
Adac pe yeayd G e M_.fl @3
el B2 L, g « 9!
Baeld et oS LS 3ol g g i
(ol (3o Aiia 3 puiinn gy L
A gl e cllsg 3l

S Ly (Uit g -
Polyethylene
4 gy (Terephthalate

.( PET) jlaiswi
EIER I E VRN PN I

Plaatl Clegool dl olgue el o

oNIEP gugs- mlEro yuod




oo Lajyues Ladl SLall ely 391 oy s
Aelio 2 delasiwl by ¢l
lgell aaig 3,0 I ol ) cily e
OSas Vg o6, Jilgcall A minel
e sl W aum all o) bl 5wl
e Baiei el | Aleall cLigSLl 35 yae
e il oy ageall 2 ST Y
cslagdall 2l 2 dal el liia g
#1631 (e tag Aols 3,02 YL ALt

gl ssleY Amilall 2

\ OTHER /
Lallas dalai el gl Joudl (e S
Ol <o Hyﬁ)_'a:- &Hl [Ny
095 ZAL.L‘;L}_S.Q Yj cdal Wil

34.4'45 FPIRES t_\Lio-L (2939

.)..!J.L.Jlji ‘alm‘z'l SALCLC)C

sbimg : Others i 1530 -v
.(Others) jLais¥u Lt
L?_&:LM_' "t}ul\;mLM: 5 (5Sas Y

23 0o Legtoma LI 2 i)

Oadie (plial led) -t
LOW Densityaauss
43 yLagy : Polyethylene

.(LDPE) ;Llaissiy
Lgie 3unae Al o cilalasen wl
350,02 Vg adaall Cabolal de Lis
elgall Al all 3 s @l lgually
sl ol Aeliing il )]
Lo yu g Ao giiall ol y3Y1 ke Ll
(NVNRPSPRC- RN - TF-S [ PO P i Y
s 33LeY Sl s Ll psl

11-0

90— o 9t
4 iy :Polypropylene

.( PP) jlaiswi
O3l gl 3T Jimal ye padll 1am ay
st B aslie dlg L3y Lganly
Oanelin st oliily sl
oYLl g 3 3l el MEI 2o 5 Y
2o lin2 Al gl el winial e Shisa
Slsl) ASIa slstl daas oy
(Lo yut g 39l ey alalall il
Jlma2 a2 iVl W oy oy ay
pebiall yguall salelyalusi )

Ottt gt -1
4 iy (Polystyrene

(PS) jLaisyu
o dall Cle diualagd pa @ day by

3g9gdmla ué‘ﬁ-"“t'“:‘-'_ﬁ (dag,all
it 58Ts By - adl Lzl
Oela ;i cod SllGH sy tleuly o
e o s Leghuayg.aale ¥l
cogaal a3y Al e g dalall A




a__wlya

Ugguw sl o e Alemll o JISa)
O Lasloe! oz Jolidl Jyos!!
IS5 ol Al 2l A LY ol
390 Y O e il Hllg 03 it
ALy Bl 3l ol Lgil Blaz ie
Geasdy Al Gads Jlee 2 J3i
o il @iy ST g tlall Y1 sl
crady Jasd ol Lide oL 23U 351 Y1 5l
el by pslad el ] wain
eloas coadd Lol 4l e (g5
cdaladl Jgumsl Aggu Jlma 2 Juimal
Lol ¥y A LY 3,501 sty LalS
1 M ol e gl ] e 51
Jsagll Alygu ral s e yglanl] ¢
g S5 @ Of Lgilioy Jol il
ddle s dulomlp A tos A5 ey
859 )0 Jalidl Jgumgll Alggwu dadi 509
Joall ila s 3303 I (5335 Aunaizma
zodke @al (e diS 12 ag I Mgr ¥y

-3 ylally gsall sLaza!

59 d9)0.0Jl 024 i 52l jg il (59
iAo (s d ouhiil sealgilld gls
dugoodl gl dualnisVl 2lg_w el elhsll
ullan s euhllgoailsd eninoll gl
o duslol e Giljg kil oaa uSlg)
Lol 55Ul e el Jeolg,lgéusns Jal
g L;J|3|}:JB|UUL|L§L_1_O_Q__J,\;J|3UT_J}J|@_GQ_'U
@Q@Jljyluljwlwl_p_o_ﬂubl V[, o8]
S SISl Ao gl i) el uuwdoll
AoVl oalj Ul 352§V dgslo] e
ol gl duglo] clal pl géni (s Jlidug
ole JS iy ahliWlda oo wl b L9

Leat! plady 3l oISl ola (s (ya
et Al ol aISs Ll Lle st
Uy gal o Guulat 2 IS Agazs
ISy i il Ll Jgiml
924 Js—ogl Aae Juguits uolusd
e Azl pas Aol @l Laa Y
oo 53LE a1 2 Law LW e
OY1 BSLally Ll Ggmany 3| Lo
el oda Gadad Ayl 3| A 2

sl yloduw g Jib ygisall
Joobudl Jgogll s jbusdiowl

sl Ssius el 53 Ol s 31 ilgis 5o
alalia ¥ gyl lallycaladl a2
s USS il 2 093 0l Ao
A L (635 48 Lty Vo 35S
etlgay iy pe digSles Las 3Lana Yl
‘_s»;wmml«sﬁl.smmbw
Aleal! @ e 33005 A Lot Aagday
adgall sl ¥l @ 53L5g e LY

el iyl e Sy w ale IS o
3,8al alS ol cam Ll ol 3!
Aenyall sllae Tuce cpe el 2159 0ya
8 parus 2 dcallly Jaall psezell
ol lin (W1 Logll s Lady L
IS i a 2l yy e solaitil 43T

Ll Jgmsll A5 gen Lnlsl
M H a3 A gy yu T2 Auloswall o
Liabo] IS e ca ISall oia )
ERSCHE R PWPYE-RITO i [ PN
Orbyzal sllola eude File e o

70
MLB
olIEF gugl- alEro yueu (90) 2aell Tl




N~
eccCceC
Awaidl Olyuiviw\) @ pill jS)o

1

= o

L\

IRRRRRRY

A\
"I I'l

L]

T

(#4770 )) EVVYVIE0 & S8 (Jaglas ve) EVYYYIO QG VVEEY Lol \“.Vfatl.u.a
P.O. Box: 1973 Riyadh 11441 Tel:(+966 11) 4772215 (151ines) Fax: 4777145

EEEC@EEEC.GOI‘I‘I.SE www.ecec.com.sa



== |

e

Slwlya @l gwlds Lo Ludleg .caudaild a oA Ll duous]l d waig]lcaeid Lo T is
&l g0 del ST A 04 289 LoS  Lgde dnildld dlodl el pagll ronny douddldwaigl
0) ) gSol Y sl duouddldunaig dy uiJu Jladl gdlg g 1A .duoud)ld uwaigl)ago
AUl AeAa T duwla Lol cas e Ju ol il han dam dooud] dwaigll eV elJag

3 ya5 Lo (33 Aauall Aeaigll ussall
olom sl el 13 (o byl 4,
Farall el &l s Ll (e 3 gl
Ragill gl oyl cyn Yl 1
rentigl Afgd) Ananntl dia_ing (5201
o (International ) SAVE ae.all
g Ll Aslaes ans Lo
LIS + dada gl = daual)
Function
Cost

Value

Lol B aall 3 wiigh e as Lﬁﬁ_ﬁs
2505 ol L Ll g glalt , mis
o yall @y Bl Aigl il s
oads o Bgh LS Lgie A3l A gl
128 ¢ Aagall Ruaigll g g1 (ye RS
Bl &gl B eailly S 315 50
coad¥ el oIS Sas ¥ il
(S (i B Aperdll A iyl

IS mand dul s Lol e b
©eall 1a I ¥ oy 130 - S3y

_——

Higallaoan gd e /ro
duoub]l dowaigllduo i yud)

72

L. %o).6)
oM ER gugy- aléro Yo (90) aaoll U,\L_m,\“' :




e il Gk I T I T T T T T T R T R T R T R T
e b o i 20 W I A R A R A R A K A K A K A K AR AR DA R AR

Conventional Method

VE Technique

i 5 Ll e (o i 12
2 (o iy A5 B A ailagll
vy adgll 5o gl o ALl
a2l e A5 e Al o 1 3l
Al g 3ol Jaall 3y 8 A agdy 2|
IS5 J 3l A sudl gl it gl gy, il
Ly ) 20101 Mall gl 1200 3 3y
Omg Lgin 3)Lael Bpauall & iyl gl
Sl aasy gadanll Gl Y
il gon A gase Arerdl] A wtigl
975 daxge ISl (ads el gyl

g8l yolic

Value Engineering is Function oriented Vs. Cost Reduction is Part oriented

i s LT LS L 2l
mSlas Ll Lol 2 Jasd sl e
323459 Al S Bdla il ol jsang
sy s 1aWy sagatl e 58,05 Al
gl daasd elId JS L AudasY ays Ll
Jae Gl el g IS (3n Bgesl
o dudgads 3 pla clley Sliauasill sasie
el Yot I Jgiosll audsg Jl=y

cilal B
(Hy)

omas Jal e 2 adagli 4 Jg¥I skl
2 0y3lel 1aa L Lgd Al aall o JIsall
Aol 3 ) Calaa¥l i ga lasyl
aaSI Y e ety 21y el
o 1zl 130 oty il alll gp 32

" LelgB 13 (g OIS 1538 ol 133 puny
oleal (Apaall wuigh o) Joall LuaMa
aldlaie e 255 Y )il nad

3 gl

e 8 e Al A waia el of éi
G Bl (e i f g il | a5l
bl Loty e il Jaly Lgazas
SIS (i s ) 6 3
Al Bladl e o Byl 5Lk
093 ISl ol g pill yolie uamy
O Bl (S Ling clgaillag 2, il
G Sl ads ol 10 sl
5 Aperdl] A gl bl 53 (e 3ale iy
G Cangll 12 gl 3Ll A g B0 2
ot Aadg Aagdll A waigll adl e
13 0 A Ll g5 55T g5 m5n
oISl iy Ferall A wtia il l s
O Bgsnntigl! maalactl] wlana o 59
PEN-FRIERRVERD PR
g ‘:;! Jazes Les «(Over design ) dbs yia
die iy 3aK3 S 31 51y e el

bl gL i i o alall ¢y
Al Sl Y ey 3 el A tigl
£l e Lal ol IS5 Lgle 5%
Lo 2l o Astlall 3 adigll o o
Lils g udoet) Boml 5l AGISS (ye Busd
lom smapad of ggpidl 2 53y 3ae
Oa e 2B g 3,3 B

egj—ilodl ilsg (L e @y 01l d_oudll d waia ol wlja
Lodw o el J—sb Lgaéas s iUl Jilal gc cu_niig

GrnlU e Jaillga ealse i sl s AUl ol wljall

Lgoilbg (s LBl yga © el J_sU eg) ol

B¢ s




s

0,51 I 351a¥ gy 5 yugll Jlga¥l
don gl 12 e @ puomy ¥ Ll ye
e Lwe clin (S5 @1 3l iomg s Liall g
Tpslas 43555 @igs gin i lslls
S gLl Gany Jiudy 4l yaely
lia IS ol Lal ( yga il faa 4yl
Ligs 4sblay 2 g9 )duall (nioples
Jaually (ol yue Vs 093 (gl Caly
by Bl ieledll uii2 g
e s yal gag i slall 350 g
i olu¥l cals Ll il
20 (8 ) 21511 oy Byl
3a5Lud HUST1 2 30y ol e 1
Odgiedl ] gale LaS &y pglandl il 590l
©seles Of yaglatlly ol 4renl
oldin @ Agenl Jo¥1 0py
o gl yme 2 ez dly jsla]
s oall Al gl glattl Lisga ¥
Ol by ala¥! Il Lisdo of Jos

Sl ol 3l e Yl

s puolic Lgd yags o ¥ Jsll
dadd (yudy pushaill laa Pl idd a3y
Gy pslaills @igs Jsad! ol Jlad
5130 2 pglall sl die (e ol
Oglalaatl Lgrualy Ul a5aomd1 Loy
Gz o Le Lgie oof gyl il o1a s
5o Lo Lgia by aglad 5l (a6
sl ddle OIS Ll agg 239 e sl
il gl 3l Liag gyl
Saall 1 Jsiall S Jo 509
IS OIS Ay e (3 yiars Jag
Lty Seiunie ol 436 > 8 Lo
gl 138 2 sl ks o gle
olaiin g Galaill e g )y
OIS 51 i Ll e gnl e
OIS Lo 1 pumgl 3ole] 351! i
O3 4B Js 09 0o @duidle
¥y glaill e 350l auay @a 5t
i GIS 53 i udll (610 oL
O Wbl (e @g293d e ploa|

~JU @l eVl

&9ls auluoyl 1
6 Al elg il g
Ubgnlog lanlg 1jghj
Aoyl ogloll (s
i) (sl el dnlag
dun g 230Jl ughiy
aljga Yyl sun Ladlalg
sl ol ughill
uaiSl)d gjy Jan o
oloi_slaJa J o0
ogdell o egdl lagy

svaodl gl gy jujellae /o

aun~ilaoiln Y
21y ulaao - dallodlolodl

o1 dgle tooi e 5 Lin iagy Loy
oy clyall @ lal cpe ol gt
Sl ally el pully Lalai¥l 5 glany
las Les egiliiag egailinn 2 Lo yu g
bl 3l sgus Bgo 53l ] @gunes
Lia Ay uplailly yosall 10 s Guamd
o 53 L 5S0g g51 cye ST 5e¥1 g
e 2 aaliy i La 5 ud L Lo
(5 yuiall 5l 5, S 12w gLl
o Bana (e 0SB A iall gl ay,laY)
Gy Le e Lgule Joall Sal b
A 2l OIS g puglaiy g pg pluas
b Il e OIS Laa Tyl 52 g ol
s 4l LU gl plaadg g g o
OV s s GISI IS LS 55
Labicy b a jelall ppld) o)
4l ey Lo 32 (- ST (gl

74
UII ; -
olIEF gugl- alEro yueu (90) 2aell Tl




U—o Jano0g wge w1 65 3 ubdog Jiogo) sea Lapghigd ibnll ol
wiunig SL A lg aglall Julél gbwall 59 458) 53l (sogdll J_Aall jalno
9 odnodlg 2ol g te Lilagl S0 Lo éauy sl 1)lg_oJl & sodd g clalig ag_nJl
ro0ei6s a Lilyaollia e 59 asblldailJglsiwolg wlli_a 539

Osadl aany Bl ol ala Y
o5 o wleally clewdl! pren )

2l Lglma 2
LU & ol 3l b 75333 31y
O 2 581 Ll Jlell 12a 2
Blall Al i3] 2818 lais 6 S0
lidg 2 paadl Lglloma 2 o2 !
laa 2. 35b L 3 b Bl
.Life Cycle Engineering LCE JLx=l|
Ll 3,3 g Bilaw¥l
iy o JUL Jaan e Sy eV
adteyl 03mgr) 2 Wl atl A sl

cilaalantly Guylally

Sl suguu roudlul.o

2 sl a¥ usd il A gall
aizea Ly STt olag L gnus
A asliag cyilly QLA‘;Y‘ sylal 2

085 ol @Il Ol case LaSa
e 2 35 aell Lo msd Ly
1 2a s B adl 1S YLl
Total o)1 ;& Lgie caallaily 51,21
Productive Maintenance TPM

ALl A Loy Bl
L (e T Lgp ol bl
Llimally z LWy S 53l Joead)
olaly Jesd A LelSie &aglaie
s Lasmgasaaly ol 2 @2l
ALl caals b e Lol Jaall
e, ] 2 L 2anlal 81,1
Lokl Ll e 5-S1HAN 02y

B 4 S

e




dudgo gy

Lg o1 gig JUW

5 e

gl cyan

J9J UL

JoooJl gl gl g daudldl g ol glad ol a ool ce udim’ eadaiaud Y Lod
d_Jodellga o)l giosd o Lagle o DallliiSoyloja &)L gl s iojll
¢l Jag. sl @ odaodl aly8l au iU ¢l Ja doamlg .aJlondl g éiAy)lidig
6aloJig ylwd¥l g dslell el g m el s audeg .5 15Ul rodoodl cje) d 816
U0 (3w gl 5)looo ) niolo oinodl Lgnios sl roubllego0no0 sl

LeLaal goll 13a elbacy €01 L]
il sy JelS e 0 3T uSaiy
g G JS Y g3 ey 0
9L ol Zale g 1,51 ribos
dguad e (b pomg il Ayl
S Lt dan il g (g g

(rank) . ,B¥ cadual o
el ey Bl el g o s
DSl ilhgag casleally o 531
D1 e Lol 3 (o AsagSnll
3555 M (%0 Lea ciauls g Jund s ol
Colal A pmay dage Aol 3 bl
2 Aoy Bpoke cilaggemae Jig el

Lgroga

SIS el Lettul o) 3oy Lalal

gl gl 10 (g Aganl 3 i
oy ome oL e Baguad 0] 4
Gy S 5 g Suas el JS 5y

s Lud! Aadsgl) e

(Occupation)
Juadig A Ladly alaiadl Lige sy Las

2155 aggaey dyibag delias Loy
(L dumimls (S oS5 A3y ybog
oLl 33,1 s Line ¥l @iy Latie )
S = (bolsll se g ails 4 Liaady
Lo g alaa¥l 1) 30300 Jd — ale
Lol e bty Loy &y eLine W1y dlg
312 39 501 Lghass gty 1)

Al dygially Bolll dagall 2.y 50.Y
b paie e gy 1! (:,:...Hji
el ¥l olsiiue 3, Las iayioma
Sl Sgiua ig

i o ball - ally alaaa¥i o)

76
Il_Li%o).6)
oM ER gugy- aléro Yo (90) aaoll U\L_m,\“' :




77

g cadaztl Jleel
by = ala ) SlSn s |
ol da)l e ) g adaii o
NN

NGRS e]

sledl oMY Jleel v
Jodetll e 8l s 3 il
(amgdl = asdl = al i)
)5_HSJ‘3 ‘ijﬁﬂ = J_ALCJl (q_"g A
o pandly ¥ cen L eLatuly
dﬂbﬁ;(/\/\)BA.&_‘»_l‘;.huﬁL."\_’al&
Ay ddall 20U

Joody gzl e ,all Aty A
Al i (o 8yl i il
alasial I eun il 2 Lalyg alagll
e 5 U Ay JSC A G (e B yd
LAl

{800 yaadl degall LY

ool gollall sl B9

a5 5eall iU o
.{.uteuan&s;u;aﬁua__@i -z
A)leall 2ol g

Lanlaglly Adlentl acuall Joddy
- aell 2SLEY

At e Lid) dge plddiul @
treatment and : g1 2
Maintenance

2 e 58l 3Sgul )
bl Jleel Y
Ll e gually

ALY, nliall (o lie |y amd Y
Ngaiaty

coslaalitly Jolaa Joe

sl Ca bl gy nll o amall 0
Lyl 2 Leznad

g—eailly

il g 95 L (e Ll Las
G LSl 539 Ay ¥ Ao
F L @550 el

Jma a9 &b B ol el s,
Il elg - Le ainl

S e o1y LalSa s ta 3l a5l
ST e A 2a]

S ey Sy g5 a3l o
~dy,lg

S Sl 31 pkatl 300

Aianly ;30 IS ALl Gl 353
alall

e Laslaulgo, wlic Wl gua.
bl

gie a3l Ayl 352801 Aan] .
sl g Aesd el 3 euliata Y
EAPCIN DR R
Aala dlali e puni Gilie o

ala Lpnsiy Ble Lyl il




duigo dJgy

Lol Lag yutls 3loLitl o) 3agdall
Licd 130, ey l5g sl &35 ¢ye all
ENYUIPSE R VY e R
Al e oy - Lgalgs Lebile g Laaw
SLalsia Lol Lisme il Ll
dasy e Lle gl Leite s gy 22
ool ol JS 5 Lty 3 3L
R U TR IRITE R
llae oS y3 15 oy o in o Lnd
ot Jlandly el cye 53S0 Lo

RIIPEINVISBAEERS
Jod 82U any Liad Loy 1, 01 2
ol i e Jdag e Caxie
o 4oL 5 Lad 10398 g dol Jiimsy
crmg es LWy masily 5By Juusnll
Lo all J 252, Sl Al
Joidly oatl Lgiylasy dalaiall
Cplllae Lieuil a3 pslant 2t
Sl Ll ghai: gl yushats Loles
1559 Amaal Byl ol L 1

Sepalloee LU E W3 ) s le il oy
2l g Olaia gl (45l iag sl
13l (el pomally ymdl) Auil) 2 panids
Aol po Led g9t Ol pgn Jomy Lic®
3903 pn Lelgm g Lgla Iy alally e llall
Ity g By e iy 2ol il
e oligally ausl 3,031 el
Lgba g A slilal ulsalntly 32 31
e Ll B el a3ty Lglasmas
&Lty s Latly o s L a1
Lo b lad bolis le 39Me cdg 53l
Lewanly Lgmp)li e 7 i3 2 abailly
Gygumntl ol el IS a1 sl
Lipinns Lise 1393 50 3303 Loy i)
ole pSabyg coleliall ¢ 5 € Gualy

il Lol 1 uslaidl &3,
Lasls O sl (o0 siag il (30
domdes o dy dila 39l T Ol jin
oy dn g Lranl yo i o (g9
aiadd Lo Jilie dmidly 31 L (SaYI

C—'L‘:wl‘l‘Lﬁ"‘):"‘lt—."‘?-\’
o Abane la gl il 1 (il
Jlac

smolic LY A ul)s Jee @)Y
4,3l n ilamiy calall JSAN o 33

Larel ally
e kﬂ\_l.ul.miﬁ G Il Y

q:-Jb-
<ol pe alall aBgtly il day; )Y
e hall o 391 Badagll a3 g

g:>L_|.uJ‘ @Laf&.u'

2 a1 GLAISe @
rehabelation: astet

e By3gaaall &g pall 2Ll (g5 3
Leaa¥ 2 4502 Ao Ly 3 Bl
Lot Ll s gill ane Sty Jlatly
Ll Wl Aiall LIS 5 3b,
oinge e o ity a3 1) Lol
55 ALaYly . oglall Ggianall dleal!

78
L. %o).6)
oNIER gugy- aléro yue(90) 1aoll Umm,\_ :




79

@l aidleey 3 by alaals (s
g Ml Ldle oy e Lol

st alysils agden 5l Joal e
el Glaliel

Lo Ll 2 ,5Y1 3Lt Sl —
Lols iy Bragy il Lty Lunedally
Ll oy el Bigas dog & G
Lerle gl 5o pall puldl Gugis Losss
R AN NI N PO P REC I
Lgaaid ayslene ol 230200, olic
Ly iy ¥ 21 JS s (3-8 5e8
Al g€ ) Jlie  Lguadagy Laygss
(2,59 2 Lo

Lobes 2018 Ulomall 02 (1953 () o
bl Ogeinlly il i
Lolaiieg Lizdl o Lo Sudly 6,391
Jaall 5 32 o Leily o Lo
oty dlon 2 039S0 ol o Ll g il
Auele oble

Lt 039-S 0oy - Gatgill all (e Jals
AN [RTR [ RVPWES PRVFEN RETAT)
Lillael LeS adaniy .tyLdl

grady Jeig 0 &5 (Ui 385 &l ully
33l g5 0 iy

1Ale 393 pan Ailoe Ao Liw
(Recommendations)

i A Laaally 2 391 381,01 3895 o)
Lgais @ (a9 Lgde (e W1y Aaylal!
Swdgull Aalaia yain Aladl &l 5 Ul
50 VAT Ll 33l s 3Ll
Aty & 21 381 51 e by dules
gyl ulas aue g ASLell 2

A Leadly 2,39 @Il ey o) -
e 128 ol (A0S 3 slens ) Lels>
el sptatll el bl oy ulae 42

elagizt]

o g Ay p g Audd pwolic s~
S 05ls Jans Ll 3515511 Bule
ole3ll g cclally o (2 )gad
128g) G G dalasly 315U olSU
Bl Lo Lo gl Lelas yg c Jse

2 de Lol dalsy w)ﬁj&h&l‘m
.(db_‘b g_')‘_" G__d.;._ﬂ

s Lgaa Lo ag yall Aalail) LA
Lo Ul aSe 2 d gyt ds bl oy an
Aoyl as Lt ‘_,.ﬂ; 36—l ddnally
Lnlall 2o Ll ) Lgaly g 3un 2
il s cdliled g ailall 2
sleat! o aliall dadl At ya
O lgin e LLL o.'.\_AJa__qu
ol g (e gl Aalaillgd g
Sliygrs (3o 54 Ay pos lLad A
Al Ao Lol LW el wludy
Lueliallydy el oy Ayl
L] e gl Gy ALl
‘:,..bb:ﬂ (s ‘:,.A){_u}“ ‘db.‘l )
O—829 el e o, dng (dl_u_ﬂ
il yiily onilgd e AUaL iue culllaia
syl pid pdliay Jgw JSdiy s
2 o2 L il Buadlu!
-3 5897l LlSa¥l g0

ol | 8 il g (g plalomy oy Lasy
oaa2 | sl ‘:g)_‘a..n.”j ‘:g)t_ull
a3 Ol g pall (s Ll 205 00l
.43)\."@}3 gA)Lm:Z” @)L’U‘ O 5.'.\...3

A abaitl |y T oy |yl Lo o8
ol @il ally el Sl g Ll
LT Jlis -3 pe geaslis Ay Lgle
radlly o poide Camio Laus !
ey 28 e dunds Lpama e giwy
Lol Lgblsal (ol by
3oli Vg3 punetlly

o Log) ;u_b).d‘ (RVY) a_ﬂ_qu_" a.'.\._b")l‘
3Laadlg Ll juam B! Jamd 0 L)
MRV ) { PO AR B PP - |

TN




Wg—

Swlall o lhon

daganoldl ogyedl wla abuoadl e @lUdl
guludl yljaadl ala

Jc d Aidla uuolnllbg onll jJad]
«0lAa daga_aoldl uogyell wla wluoayll

ULl oUl o g @020 udl glhja_aJl

lAis J oyg.d adld §)gllod _m 59
9 dogoll g 1olgoll y—o £g_oOgoll

Jlee¥l el by alialia, wlio ol vue
Arching ezl a,l ot
ol eslwlyul g2 ¢, Theory
pl® coo pomgll Taa ool
ol daiall A wlsuy Janssen
gLd e 3,001 g ¢y msb il
daiall o da sy 13y syl
#13 e 3,51 Gigus (g sl ‘?.JJ_H
ot Gladtl 3911 (o 31 dnag ol
NS o) il Ui (a3 500 1)
50 g Aragall Hlhaa
e ol dai |ty ol 3
SLae¥l 2 33 Yl pay Aeagalipls
02l 3,01 g B! Aaglal|
Ousddl &p,la5 Lo daagall syl
4,1 zluas Arching Theory
LSlg=tly Granular Soils a !

Non-Yielding Wall 2.l

aJglu sl ,audoiguall dwaigll Jlao
Lg@dyx%ca@i&ug.w%l

duloooll ujlail sede 210i9) el
aududn d Uy 6B lao galod s alg

_—

ulrel gua a0al.0
alac (suwgo .o g

casiel e V4A4 Barghouth’s
Jd pghal a il e alit) Gl s
2 il 2,31 dai il Su IS
Coulomb Solution el a1l
a1 I Ll oy I
Oe 718 Gl Bagazell g pall il
Blwey Lyl @bl ) an
o ol el oLl plell sy,
Geind a5k 6 a] A8l as) alas]

Slade 2 3 wlyudl oliia ,30 5 glayg
clelazll 2 daass e s 2sll
ilaas 103 kel ol el AL 30
i G (3aga sl g pall cls
O J3l Siles y o2a (ye il daiis
el el eVla 2 saliall ded
Bagasell jue (g yall

3L gl Hlage old Il
Ore JB1 IV AN 2 das Y oy o
A AUl 2 LM
Orlasiptig Sl ta it o
+ dralall

Lsaladl bl 5l e iyt SLia
Lol dogiall 55l eyl )
oyl ald el s Il e d 3L
Sl Glhu st o le a9zt
A5 o bl sl L8 35l ey
& 1AaA Janssen’s Lgy als

80
L. %o).6)
oNIER gugy- aléro yue(90) 1aoll UAL,MM'B_' :




i v
. . B
bl gagoill sy Jeulil JS il " J
.(B) daganoJl ogjell cula culioa %
2
w— ok s o= !
W
Arching Theory gzl a, i L &yl il daiall ¢S H

ars

= og((1-e75)

Where y = unit weight of soil
B =backfill mdth

Z = depth from top of wall
H =wall height;

& = friction angle between the backfill and wall and rock (assumed equal);
k = lateral earth pressure coefficient (assumed Ko for unyielding walls).

Ky=1-sin¢

¢ =effective angle of internal friction for the backfill matenials.
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Confined Space Working,
Spill Control Procedures.
Hazardous Materials
Storage. Safe  Disposal
Procedures. Their position
focuses on Optimization
of HSE Performance and
QC Procedures. These
Engineers  have  also
trained us on Emergency
Response Procedures and
Evacuation Drills. They
have also provided us good
knowledge on Industrial
Hygiene. These QHSE
Engineers have helped to
raise the QHSE Awareness.
as part of Continual
Improvement Initiatives .

All these QHSE Functions
are based on the simple
yet powerful PDCA Cycle
- which helps in the
identification of stages in
Planning. implementation
and monitoring - Policy.

Objectives. KPIs.
Organizing. Project
Execution. Audits. C &

P Measures. It is a well
known fact that the critical
QHSE  Procedures lie
focused on the interactions
between Men-Materials-
Machinery combination.
This concept has now
been recognized as MEEP
(Materials-Equipment-
Environment-Premises)
and places significance in
QHSEimprovement. either

by suitably modifying the
placeor suitablymotivating
the person.

Many Loss prevention
measures and techniques
have been implemented
by QHSE  Engineers.
With all these skills.
knowledge and experience
gained during the course
of execution of several
Project Constructions. the
time has now come for
these Engineers to take
up a role that is more pro-
active and design-oriented.
This will require the QHSE

Engineers to be pivotal in
all phases of the Projects —
right from Design. through
Engineering. Procurement.
and finally Site Works. The
prime objective of this
exercise will be to ensure
that the Lesson Learning
processes and  control
of non-conformities are
adequately taken care by
cross-functional ~ multi-
disciplinary levels within
the Organization. This will
lead to savings in terms
of time. materials and
manpower.
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QUALITY & SAFETY
ENGINEERING IN

CONSTRUCTION PROJECTS
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Quality and Safety Engineers have been performing a vital role in development
and implementation of Quality Management System as per 1SO:9001 and Safety
ManagementSystemasperOHSAS: 18001 forvarious Construction Projectsthroughout
the Kingdom. QHSE Engineers have been instrumental in providing Regulatory and
Risk Management Expertise in the areas of QA/QC , Safety, Health & Environment.

MOHANLAL RAGHAVAN

The Method Statements for have been formulated
carrying out various tasks so that the Hazards
have also been provided have Dbeen identified

by QHSE Engineers. with
the help of which the
resources required and the
sequence of operations are
made clear and available
well in advance. QHSE
Engineers have again been
instrumentalintheworking
out the JSA ;, PHA. once
the Method Statements

and the Risks have been
suitably controlled. These
Engineers have provided
us the Training on Safe
Work Practices for various
Construction  Activities
as Working at Heights.
Deep Excavations. Heavy
Machinery = Movements.
Electrical Works
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energy and raw material used after being
extracted from the earth. Composting
treats the material in a natural manner and
gives back to the earth the materials that
initially came from it. It certainly helps in
soil remediation as well as enrichment.
and avoids causing any kind of soil
erosion. Moreover. it doesn’t contribute
towards pollution. which is one serious
point of concern with landfills.

Economic Benefits

Recycling. in its own. is a very large
industry that employs more than a million
workers who are paid about $37 Billion
per year. employed by companies who
are making a profit of over $236 Billion
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every year. Composting. on the other
hand. helps in saving an organizations’
or individual’s monetary resources by
reducing the expenses incurred for
acquiring fertilizers and pesticides.

The Defining Line

It is quite clear how recycling
and  composting. despite  being
environmentally sound methods of
waste management. are completely
different from each other. It solely
depends upon the individuals or
society. to choose an ideal method of
managing the discarded items and solid
municipal waste in the best possible and
environment-friendly manner.

d support
als Best Regards....
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SHORT NO

Composting vs
Between the Tw

Being a citizen of the modern day
“Zero Waste’ community. a person
needs to learn where to draw a line of
differentiation between the items that
need to be recycled and the ones that
should be composted. or the unfortunate
ones that must find their place in normal
trash. Recycling and composting are the
two environmental friendly methods for
handling solid municipal waste. Using
either of these approaches keeps the
trash away from landfills and helps in
conserving our environment.

Though reusing products or reducing
their consumption in the first place can
possibly have greater long-term benefits.
composting and recycling are the perfect
means of managing the discarded items
and other kinds of waste. In a majority of
cases. the prime difference between these
two techniques pertains to the materials
involved — manufactured or organic.

Recycling deals with the manufactured
products that are otherwise discarded
as waste. These products are recycled by
converting them into items worth using
for the second time. This is typically
done by breaking down the product into
its raw materials and reusing them to
manufacture something new or similar
to the old product. Recycling can be
easily accomplished on a personal level
or on a broader base. which might even
involve the contribution of the entire

RECYCLING

to Differentiate

community. When customers purchase
products made from recycled material.
the overall environmental benefits are
multiplied as less energy and resources
are consumed in manufacturing these
products as compared to the goods that
are manufactured for the first time.

Composting is a process that helps put
organic waste to an alternative use.
Materials like grass cuttings. shredded
leaves. newspapers. fruit clippings. coffee
grounds. and other similar items. in
correct proportion. are combined with
water and air for starting the biological
decomposition process. The compost that
is formed thereafter is helpful in growing
plants and soil amendment. Even if the
compost isn’t maintained on a personal
level. municipalities help in picking such
waste and compost it on a large scale.

Bothrecyclingand compostingtechniques
help in keeping tons of materials away
from being treated at municipal landfills.
Recycling helps in releasing the pressure
on a wide range of environmental fronts.
When these are recycled. less composting
space is consumed and fewer landfills
are required to be done in the long run.
This also means that lesser raw materials.
energy and other resources are used
in manufacturing new items from the
recycled materials in comparison to the

22
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CHARACTER

The following types of waste dumped
at Landfill from Municipal and Private
Contractors.

1. Municipal Solid waste (MSW)
collection from 12 different areas of the
holy city Madina.

2. Construction and Demolition waste
(Solid Waste).

3. Green waste (Tree Waste).

4. Tire waste (Solid Waste).

5. Hospital waste.

6. Chicken and Mammal waste.

7. Paper waste.

8. OCC collection privately.

9. Industrial waste.

- The average daily collection of MSW at
weighing scale is about 1160 Tons.

- As per the data sheet of MSW recorded
on scale from 1st Dec to 10th Dec 2013.
42% is mixed organic (final output) from
sorting lane dumped in landfill. 53% is
Residual and Bulky Waste (Pre sort) from
sorting line which also dumped in landfill
and finally only 5% of MSW is recyclables
(OCC. Papers. Textiles. HDPE. PET
(White and Green). Aluminum. LDPE.
Glass and Steel) for sale.

- Construction and Demolition waste

NOTE: Recycling percentage can be inc

C OF WASTE

(Solid Waste) is about 1500 Tons per day.
- Tires collection daily tonnage is included
in the list of solid waste of the main
garbagescale datasheet. Onlythree private
companies are dumping waste Tires at
landfill.... AbuFouad Center. Bin Gobran
and Markaz Dar. For the year 2013 the
dumping quantity of waste Tires is about
1050 Tons. Record says that the waste
Tires collection quantity from 012008,01,
to 312012/12, is about 2554 Tons. The
total quantity of Waste Tires available at
landfill is supposed to be 3604 Tons.

- Hospital waste and Industrial waste
comestothelandfillafter gettingtreatment
from SEPCO.

- Chickenand Mammal waste collection to
landfill scale is about an average of 35 tons
per day gets Incineration and the residuals
will be dumped in the landfill.

- Mixed paper waste especially dumped
by Municipal authorities to landfill for
Incineration.

- The OCC private collection is about an
average of 12 Tons per day whichisdirectly
delivered to the baling station.
-Municipal Waste Proportions percentage
wise as per recorded data:

M 53% Residual and Bulky waste
W 42% Mixed Organic
" 5% Recyclables

up to 30% under proper management.
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Each sorting line has the
following sequence of
separation. ones the garbage
dumped on bunker transport
the conveyor moves with the
auto separation of Bulky waste
and Debris screening. and then
manualsortingof OCC. Papers.
Textiles. HDPE. PET (White
and Green). Aluminum. LDPE.
Glass and Steel (Magnetic
separation). and the remains
will move further to the
conveyor for landfill diversion

Eng. Mohammed Abdul Razzak.

(Certified Environmental Specialist)

either in bale form or open
dump. These collected separate
material will be processed
for bailing. The approximate
weight of each bale for the
different material is as follows:
Organic waste: 700 kg to
1000 kg; OCC. 600 kg; Mixed
Paper: 640 kg; Mixed Plastic
HDPE: 520 kg; PET (White/
Green): 400 kg; Plastic LDPE.
540 kg. Bumper plastic: 600
kg; Film: 600 kg. Aluminum:
780 kg; Mixed steel: 860 kg.

Incineration Plant

The Recycling plant also
has facility to Incinerate
Hazardous and Non
Hazardous waste ranging
from batch operation to
continuous operation.
There are about 5
Incinerators available at
plant. 1 Paper incinerator.
1 for small mammals (goat/
sheep). 1 for big mammals
(camel. cow ; buffalo) and
2 for chicken and birds.

NP T8




B Article

Landfill Management and
Material Recycling Facility

Subject: Municipal Waste Research Studies

Dallah is one of the leading companies in Waste Management. It holds the Landfill operations
and MRF of the Madina city Municipal waste in a very professional way using the latest
technology in Recycling, Incineration, Leachate treatment and Gas recovery. At present there
are 3 sorting lines and 3 bailing stations to facilitate material recovery and safe dumping.
Each sorting line has a capacity to process about 700 Tons of garbage per day. One bailer is
used for Recyclables and two for bailing landfill waste (Mixed organic). The size of each bale
is approximately 1.15m x 1.40m x 0.75m varies depending upon the different composition.

18
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and thus producing steam .The
steam then rotates the steam
turbine and coupled generator
to produce Electricity. The hot
gases leave the HRSG at around
140 degrees centigrade and are
discharged into the atmosphere.
The steam condensing and water
system is the same as in the steam
power plant.

The combined cycle system
includes single shaft and multi
shaft configurations. The single
shaft system consists of one
gas turbine. one steam turbine.
one generator and one Heat
Recovery Steam  Generator
(HRSG). with the gas turbine
and steam turbine coupled to the
single generator on a single shaft.
Multi shaft systems have one or
more gas turbine generators
and HRSGs that supply steam
through a common header to
a separate single steam turbine
generator. In terms of overall
investment a multi shaft system
is about 5% higher in costs.
The primary disadvantage of
multiple stage combined cycle
power plant is that the number
of steam turbines. condensers
and condensate systems and
perhaps the cooling towers
and circulating water systems
increases to match the number
of gas turbines.

Roughly the steam turbine cycle
produces one third of the power
and gas turbine cycle produces
two thirds of the power output
of the CCPP. By combining both
gas and steam cycles. high input
temperatures and low output
temperatures can be achieved.
The efficiency of the cycles adds.
because they are powered by the

same fuel source.

To increase the power system
efficiency. it is necessary to
optimize the HRSG. which serves
as the critical link between the
gas turbine cycle and the steam
turbine cycle with the objective
of increasing the steam turbine
output. HRSG  performance
has a large impact on the overall
performance of the combined
cycle power plant.

The electric efficiency of a
combined cycle power station
may be as high as 58 percent
when operating new and at
continuous output which are
ideal conditions. As with single
cycle thermal units. combined
cycle units may also deliver
low temperature heat energy
for industrial processes. district
heating and other uses. This is
called cogeneration and such
power plants are often referred
to as a Combined Heat and
Power (CHP) plant.

The efficiency of CCPT is
increased by Supplementary
Firing and Blade Cooling.
Supplementary firingis arranged
at HRSG and in gas turbine a
part of the compressed air flow
bypasses and is used to cool the
turbine blades. It is necessary to
use part of the exhaust energy
through gas to gas recuperation.
Recuperation  can  further
increase the plant efficiency.
especially when gas turbine is
operated under partial load.

The turbines used in Combined
Cycle Plants are commonly fuelled
with natural gas and it is more
versatile than coal or oil and can be
usedin 90% of energy applications.
Combined cycle plants are
usually powered by natural
gas. although fuel oil. synthesis

RN

gas or other fuels can be used.

In conventional power plants
turbines have a fuel conversion
efficiency of 33% which means
two thirds of the fuel burned to
drivetheturbine off. Theturbines
in combined cycle power plant
have a fuel conversion efficiency
of 50% or more. which means
they burn about half amount
of fuel as a conventional plant
to generate same amount of
electricity.

The capital cost for building a
combined cycle unit is two thirds
the capital cost of a comparable
coal plant.

Combined cycle wunits are
commercially available from
suppliers anywhere in the world.
They are easily manufactured.
shipped and transported.

Combined cycle power plants
meet the growing energy
demand. and hence special
attention must be paid to the
optimizationofthewholesystem.
Developments for gasification of
coal and use in the gas turbine
are in advanced stages. Once this
is proven. Coal as the main fuel
can also combined cycle power
plants meet the growing energy
demand. beusedinthecombined
cycle power plant. The advances
in cogeneration the process
of simultaneously producing
useful heat and electricity from
the same fuel source which
increases the efficiency of fuel
burning from 30% to 90%.
thereby reducing damage to the
environment while increasing
economic  output  through
more efficient use of resources.

17
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The combination of the gas
turbine Brayton Cycle and the
steam power system Rankine
Cycle complement each other
to form efficient combined
cycles. The Brayton Cycle has
high source temperature and
rejects heat at a temperature
that is conveniently used as the
energy source for the Rankine
Cycle. The most commonly used
working fluids for combined
cycles are air and steam. Other
working fluids (organic fluids.
potassium  vapor. mercury
vapor. and others) have been
applied on a limited scale.
Combined cycle systems that
utilize steam and air working
fluids have achieved widespread
commercial application due to:
1. High thermal efficiency
through application of two
complementary thermodynamic
cycles.

2. Heat rejection from the
Brayton Cycle (gas turbine)
at a temperature that can be
utilized in a simple and efficient
manner.

3. Working fluids (water and
air) that are readily available.
inexpensive. and non toxic.

. High Thermal Efficiency

. Low Installed Cost

. Fuel Flexibility

. Flexible Duty Cycle

. Short Installation Cycle

. High Reliability/Availability
Low  Operation  and
Maintenance

Costs

8. High Efficiency in Small
Capacity Increments

NG AW

Further gas turbine materials
development and hot gas path
cooling technology advances.
as well as higher temperature
and pressure steam cycles. will
continue the trend for more
efficient combined cycle systems
in the future. Gas turbines
installed in the first. second
and third generation combined
cycle plants are configured with
open loop cooling of the turbine
hot gas path and cooling air
supplied from the compressor.
Hot gas path components are in
large part cooled by film cooling.
As a result. there is significant
exhaust gas temperature drop
across the first stage nozzle.
and significant “chargeable air”
required to cool down the steam
turbine stages. The drop in
exhaust gas temperature across
the first stage nozzle and the
increase in chargeable cooling
loss due to increases in turbine
firing temperature may diminish
efficiency gains to the point of
being uneconomical. For this
reason. the fourth generation
plants with “H” Technology gas
turbines will be configured with
an integrated closed loop steam
cooling system. This system
allows higher turbine firing
temperature to be achieved
without increasing combustion
temperature. This is because
exhaust gas temperature drop
across the first stage nozzle is
significantly reduced. Another
important  benefit of the
integrated closed loop steam
cooling system is the elimination
of “chargeable cooling air”
for the first and second stage
rotating and stationary airfoils.
This technology is expected to
provide two percentage points

O il No

.:(95) Shaaban 14354 h - June 2014

thermal efficiency improvement.
The “H” platform gas turbine
combined «cycle plants are
expected to achieve 60% LHV
thermal efficiency in the first half
of this decade. The application of
ceramic hot gas path parts and
coatingsshowpromiseforfurther
future performance gains. Steam
cycle improvements that include
increased steam pressure and
temperature with supercritical
steam cycles have near term
application. Current economic
analysis  indicates. however.
that the thermodynamic gain
associated with steam cycles
that have steam temperatures
and pressures above the current
levels (1050°F and 1400 PSIG to
1800 PSIG) cannot be justified in
most cases because of the added
costs. As in the past. operating
cost (fuel price) and the cost of
new technology development
willdictatethetrendforincreased
combined cycle efficiency.
Combined Cycle Development
Evolution and Future

The air which is purified then
compressed and mixed with
natural gas and ignited. which
causes it to expand. The pressure
created from the expansion
spins the turbine blades. which
are attached to a shaft and a
generator. creating electricity.
In second step the heat of the
gas turbine’s exhaust is used
to generate steam by passing it
through a heat recovery steam
generator (HRSG) with a live
steam temperature between 420
and 580 deg. C.

In Heat Recovery Steam
Generator  highly  purified
water flows in tubes and the
hot gases passes a around that
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access to substantial quantities
of natural gas.

A Combined Cycle Power Plant
produces high power outputs
at high efficiencies (up to 55%)
and with low emissions. In a
Conventional power plant we
are getting 33% electricity only
and remaining 67% as waste.

Routing these gases through a
water cooled heat exchanger
produces steam. which can be
turned into electric power with
a coupled steam turbine and
generator.

This type of power plant is being
installed in increasing numbers
round the world where there is

s, Entropy

Wi = Mechanical Work Input to the Pump

By wusing combined cycle
power plant we are getting 68%
electricity.

It is also possible to use the
steam from the boiler for heating
purposes so such power plants
can operate to deliver electricity
alone or in combined heat and
power (CHP) mode.
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Eng. Mohamed Uvais Jainudeen

1&C Engineer
Arabian BEMCO Contracting Company

Combined Cycle Power Plant

Combined cycle systems utilizing the Brayton Cycle gas turbine and the Rankine Cycle
steam system with air and water as working fluids achieve efficient, reliable, and economic
power generation. Flexibility provided by these systems satisfies both utility power generation
and industrial cogeneration applications. Current commercially available power generation
combined cycle plants achieve net plant thermal efficiency typically in the 50-55% LHV range.
Further development of gas turbine, high temperature materials and hot gas path, metal surface
cooling technology show promise for near term future power generation combined cycle systems
capable of reaching 60% or greater plant thermal efficiency. Additional gas turbine technological
development, as well as increases in steam cycle pressure and temperature and steam turbine
stagedesignenhancement,isexpectedtoachievefurthercombinedcycleefficiencyimprovement.

The Combined Cycle Power
Plant or combined cycle gas
turbine. a gas turbine generator
generates electricity and waste
heat is used to make steam to
generateadditional electricity via
a steam turbine. The gas turbine
is one of the most efficient one

for the conversion of gas fuels to
mechanical power or electricity.
The use of distillate liquid fuels.
usually diesel. is also common as
alternate fuels.

More recently. as simple cycle
efficiencies have improved
and as natural gas prices have

fallen. gas turbines have been
more widely adopted for
base load power generation.
especially in combined cycle
mode. where waste heat is
recovered in waste heat boilers.
and the steam used to produce
additional electricity.
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cooling demand may be reduced to a reduction of
the artificial lighting. By this assumption the total
energy consumption may be reduced. Effective
use of natural daylight includes a proper shading
strategy that has to be implemented at an early
stage. Knowing the applicable path of the sun round
the year allows the designer to create a shading
device. which provides shade when necessary

In warm & hot climate like Saudi Arabia a well
designed & effective shading strategy is very
important. Shading devices can reduce building
heat gains from solar radiation significantly while
maintaining opportunities for daylight. views &
natural ventilation. The focus for placing shading
devices is often on the window or skylight. but walls
& roofs may also be shaded to help reduce heat
gains through the opaque building envelope

By implementing solar shading in early stage of
the design process the overall cooling demand can
be lowered. Different strategies & technologies
are available. before implementing the right
solar shading. Following requirements shall be
considered:

. Protection of direct sunlight - to ensure
that direct sunlight does not penetrate the building
. Control of glare - the system should not

only prevent direct sunlight. but should also control
glare. This is of essential importance in offices.
where computer screens are used

. Control solar gain - the system should
reduce the level of solar gain entering the building.
Installing the shading system externally. can reduce
solar gain by up to 95% reducing or even potentially
eliminating the need for air conditioning

. Maximization of natural daylight - when
external light level is low. the shading system
should be able to be retracted to optimally use of
the natural daylight available

. Protection from cold - the shading system
should be able to help insulate the building by
reducing the amount of light cooling during winter
months

. Communication - the system should allow
a view to the exterior ensuring that the building
occupants do not feel cut off from the outside world
& their surroundings

. Different solutions for shading have been
chosen - without shading ; internal roller blinds
/ coated glass , fixed internal blinds , dynamic
external blinds ; facade depth ; overhang ; double

skin fagade ; double skin facade with fixed external
blinds

Using of different types of solar shading it is
possible to lower the total energy consumption with
15% to 30%. As a result. external solar shading like
horizontal blinds or well designed overhang should
be considered as integrated parts of the facade
design. A shading device should not compromise
the other amenities that a window can provide —
namely daylight. views & breezes. External shading
devices do not necessarily have to be separate objects
attached to a building exterior. Recessed window
openings & fagade geometry can allow a building to
act as its own shading device

Lighting concept usually focus on the design
themes of overall architectural massing. defining
verticality & the separation of architectural
volumes. Main entrance having its own importance.
perhaps integrating dynamic & animated lighting
installations. Low level lighting to establish a strong
base for the upper volume & to establish a reference
for pedestrian movements in & out of the building
structures. The main facades glow at night through
the interior usage . emphasizing the function of the
building

The lighting to the landscape creates a strong but
calming atmosphere & responds to the functional
approach of public & semi-public areas. Lighting
to trees & water features enhances the feeling of
being in an outdoor space. Lighting at the pathways
provides functional illumination as well as a strong
effect with the character of individual space

City of Riyadh is lucky to have abundant global
solar radiation. which causes the climate to become
hot & dry. The average solar radiation is 6 kWh/
m2. which is much bigger at least three times as
compared to European countries. One of the key
issues when making sustainable designs is therefore
to harvest the vast amount of solar energy & deploy
an effective shading strategy to reduce overheating.
In general special consideration to be taken to
optimize the energy consumption of the buildings
& extensive measures have to be taken in order to
create a comfortable climate & environment

Internal & external spaces combine & work
together. creating a lively & comfortable hierarchy
of interior defined volumes & exterior unlimited
three dimensional space dominating the human
scale & identifying the miracles of our great nature
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with a thermal conductivity at 0.038 W/m2K. With
a thermal insulation of 50 mm it is possible to
minimize the cooling requirement & the total energy
consumption with 30%. As a result. an insulation
thicknessof minimum 50 mmisrecommendedasthe
optimum thicknessirrespective oftheinsulation type

The parameter variation for thermal insulation
regarding windows describes the effect of different
window types. The model is simulated with three
different thermal transmissions coefficient:

1. Single glazing - 5.8 W/m2K

2. Double glazing - 1.8 W/m2K

3. Triple glazing - 1.0 W/m2K

By choosing double glazing compared to single
glazing it is possible to minimize the cooling
requirement & the total energy consumption with
20%. As a result . a window type with a thermal
transmission coefficient <1.8W,;m2K (double
glazing) is recommended as an optimum solution

In a hot desert climate like Riyadh. high thermal
mass with night ventilation can provide comfort
even with high daytime temperatures because of low
relativehumidity &largediurnaltemperatureswings.
The aim is to achieve an acceptable indoor climate
with a lower cooling demand during the daytime
The model simulates without night cooling & with
airflows twice & four times per hour. Night cooling
can be an effective solution to minimize the cooling
demand. As a result. night cooling with airflow at
minimum 2 times per hour is recommended as a
good solution

The parameter variation of transparency of facade
describes the effect the window area has on the total
energy consumption. The model is simulated with a
dynamic span between 20% & 80% window areas of
the outer wall. The effect is illustrated for the south
& north oriented facades respectively

Total energy consumption when the facade becomes
more transparent — As a result. a window area of
outer wall between 15% to 30% is recommended
as an optimum solution for the south oriented
facades

Total energy consumption when the fagade become
more transparent - Compared to south facade. it is
less dramatic. As a result. a window area of outer
wall between 20% to 50% is recommended as an
optimum solution for the north oriented facades

g
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To meet the increasing demands of low energy
consumption & a comfortable indoor environment
& the general wishes for more sustainable buildings
a prioritized design practice has to be adopted.
An approach is suggested. focus on increasing
the quality of indoor environment because of the
amount of time we spend inside & the economic
benefits obtained from higher productivity

Indoor air quality ofa building varies. Itisinfluenced
by changes in building operation. occupant activity
& outdoor climate. However it can be controlled
by a combination of efficient source control &
ventilation. To ensure a high quality of the indoor
environment. & thereby ensure a high productivity.
Is it very important to employ different design
technologies at an early stage. All things effect
each other. so it is not only a matter of designing an
efficient ventilation system. as one also has to design
a proper fenestration & shading system with regard
to maximum daylight & potential overheating
& choose materials with low emission rate. To
ensure a high standard of the indoor environment
& indoor air quality a prioritized method has to be
adopted & all parameters effecting the environment
taken into account

The indoor environment is also affected by the
thermal environment in the space. The thermal
environment depends on several factors & is
generally controlled by an efficient heating &
cooling system. The heat gain from the sun may
in periods effect the thermal environment & cause
high temperatures in the space or in defined volume.
Therefore. efficient shading has to be designed &
implemented at an early stage

The controlled distribution of daylight in buildings
is a cornerstone of sustainable & low energy design.
Day lighting is a key to good energy performance. as
well as occupant satisfaction. productivity & health.
Daylightingmustbeaddressed earlyin the schematic
design because requirements for successful day
lighting usually has major implications for building
massing & zoning activities

It is rather important to distinguish between direct
sunlight & diffuse daylight. In most situations.
direct sunlight causes excessive heat & light leading
to visual & thermal discomfort. Natural daylight
affects the need for artificial lighting. & with an
effective use of the general daylight levels the



situation & volume of work & development. Broad
classification is as stated:

Landscape Facade: Landscaped areas to constitute
an urban space . a cross point for people to meet
for informal meetings . to have a break during the
day or a day off with family. children & friends.
Such green areas are somewhat to relax with the
possibilities of hardscape elements. other landscape
furniture around the building structures in the
form of external areas

Access Roads: The access roads supply the attractive
green urban space while effectively managing a
large amount of traffic. Buildings on such locations
are highly exposed. The access roads are the internal
road network from where all vehicular movement
is distributed

All buildings must be located within required
building line. Building lining the access roads
must sharply define corners. roads & squares.
All facades on all buildings should be considered
equally important architecturally. Front. side & rear
facades shall have equal level of architectural quality.
Building lining the access road sharply define the
pedestrian area. The fagades facing the access roads
have their own identity. At lower level the facade
shall be open & transparent towards the access roads
Streets: The streets are more local & have a lower
speed limit. Supplying an attractive green urban
space while managing the traffic. All buildings
facing the streets must be located within the
required building line. Building lining the streets
must sharply define these & the pedestrian areas.
The street facades have their own identity

Cul de Sac: Cul de Sac is somewhat a pedestrian
area with minor restaurants. retail spaces & tit bit
shops & kiosks together with informal seating areas.
All buildings must be located within the required
building line. Buildings lining the Cul de Sac sharply
define the pedestrian area. The facades towards the
Cul de Sac will have their own identity. All facades of
all buildings shall be considered equally important
architecturally. Front. side & rear fagades shall have
equal level of architectural quality

Solar panels can be used in the design of the facades
in several ways which can reduce the overall usage
of fossil fuels and CO2 gas emissions:

Outdoor shading: Recent advancements in solar
energy have led to the development of various
types of solar panels that can easily be mounted
on the building envelope while maintaining the

overall aesthetics of the structure. Solar panels not
only contribute to the quality of the urban spaces
by reducing CO2 gas emission & also serve the
purpose of building grace with architectural form
& identity. Outdoor parking space can be covered
with photovoltaic panels which can be used as
shading devices for cars while producing energy
which can be consumed for local use

Solar panels produce energy at full capacity when
placed perpendicular to sunlight. Outdoor parking
spaces give the advantage of using panels more
efficiently as they are placed on flat horizontal
surface

Solar cells as shade for the interior space:
Photovoltaic panels can also be used in interior
spaces where light is not available frequently.
New technologies have allowed the development
of transparent photovoltaic panels that can be used
for interior design purposes. These panels come in
different colors and sizes that not only beautify
the interior space but can also generate energy
in dim/low light conditions. Such panels can be
used in walkways and entrances where sunlight
manages to transmit through exterior glass of the
building. Triple glazed insulation units is one the
advancements that needs special attention when
designing the interiors of a building

Integration on fagade: Solar cells can be integrated
as the primary material on facade or as secondary
material on or in another material

Maintenance for Solar Panels: Solar panels need
regular cleaning & maintenance for them to sustain
an optimal functionality. Both the solar panels on
the roofs & the solar panels that are incorporated
in the facades need special attention. Dust. sand
dirt & pollution can cover them with a layer that
prevents them from absorbing sunlight and affects
efficiency

Horizontal roofs are highly recommended as
location for placing solar cells. Vertical facades may
in some places be acceptable for placing solar cells.
It is not recommended to place solar cells on the
lower levels. because of shadows projected generally
on such levels

The parameter variation for thermal insulation
regarding the building envelope is simulated
without insulation & with an insulation thickness
of 50 to 100 mm. In the thermal simulation the
selected insulation material is expanded polystyrene
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FACADE E

Facades give you the first
impression of a building.
The facades expose the
unique of the particular
building as well as being a
part of larger context with
the neighboring building
characters in the city cape,

together balanced
masses ¢ d in the
skyline o You may
experienc facades
aerially, ps g by with

a high speed vehicle or
walking around on foot.
All scales to be taken into
careful consideration in
the context of architectural
process in order to
create an impressive &
well  functioning space

The facades should all be treated different from one
another. Some should even be treated differently
in both shape & materials. Architectural treatment
of buildings include form. materials. colors.
transparency & shading and should be varied in
respect to orientation to enhance energy saving
opportunities. A sustainable design approach
towards ecological balances & green architecture is
always encouraged. Material & colors are naturally
integrated parts of the facade architecture. As each
facade contributes the overall context. creating a
balance between colors & materials

The use & special requirements for each building
influences the architecture of fagades. Careful
consideration is taken. as how public & retail areas
impact the facades. It totally depends about the main

INEERING

use & function of a building replicating pedestrian
movements in & around the building structures.
Special requirements for the transparency of the
facades in areas where facades should be open &
welcoming in order to create a vibrant city

As the facades shape the perceptions of the building
&its context. they also serve the crucial function of a
building providing shelter from weather & climate.
The specific geographic conditions in Kingdom of
Saudi Arabia require special consideration in order
to make shade on the facades & when selecting
materials for the facades. Sustainable solutions are
highly recommended for such situations
CATEGORIES OF FACADES:

The facades are described according to different
categories. which depends on situation to
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in order to meet to meet the BAC or the EAC
- If the BAC is no longer viable. then we have to
develop a forecasted estimate at completion (EAC).
Once approved. EAC effectively supersedes BAC as
the cost performance goal.
- Based on BAC.

TCPI= (BAC-EV);(BAC-ACQC)
- Based on EAC.

TCPI=(BAC-EV)/ (EAC-AC)

1. Work Performance Measurements - The
calculated CV.SV.CPLSPI values for WBS
components. are documented and communicated
to the stakeholders

— Assists in evaluation of the magnitude in the event
if there are variations.

- Earned Value Analysis is considered to be
beneficial and useful tool to control cost.

2. Budget Forecasts — these are the values. which are
recorded. They are analyzed and then presented to
the different stakeholders involved.

3. Organizational Process Assets updates

- Analysis of project performance can result in a
change request to the cost performance baseline or
the Project Management Plan.

- Can include preventive or corrective actions.

- Processed through the Perform Integrated Change
Control Process.

- Request for changes in the scope of work

- Itis a system. which describes the process on basis
of which the baseline of the cost may be altered or
modified.

5. Project Management Plan updates

- Cost Performance Baseline updates

- Cost Management Plan

- Estimation of cost and its basis 2

Considering the Cost Control Results

— The process of cost control in continuous process
and must require constant supervision and control
from the project manager side in order to find out
the variances. 6

In terms of project management. Earned Value
Reporting can be used for cost control. This method
is beneficial in determining the performance of
the project on basis of schedule and the actual
performance. It is determined and measured in

terms of unit cost. It may allow the manager to take a
sound decision process and may allow him or her to
deal with risks and to become aware of the financial
situation.

« Enlarge envelope of the Project Controls Area to be
covered by Project Controls Management System

« Introduce more area for monitoring and control;
including integration with Computer Aided Design
(CAD) systems.

« Develop advanced cost control module that deal
with the minute level of details of cost items.

« Streamline the cost controls modules. by adding
features like online procurement.

« Enhance interaction with accounting systems by
introducing more modules for monitoring billing.
accounts payable. receivable; actually to cover all
accounting aspects.

« Integrate with warehouse management system for
full control on materials. inventory. etc.

+ Introduce Human Resources Module. where
interactive database for resources needs, availability
can be efficiently monitored.

Appendix. References

1-Chris Hendrickson (2008 ). “Project Management
for Construction”. Version 2.2 prepared for world
wide web publication in Summer.2008.http://www.
ce.cmu..edu/pmbook;.

2-A GUIDE TO THE PROJECT MANAGEMENT
BODY OF KNOWLEDGE - PMBOK GUIDE2008)
4th Edition ANSI;PMI 992008-001- .

3-Keith Potts (2008)." Construction Cost
Management- Learning from Case Studies"- Taylor
& Francis

2 Park Square. Milton Park. Abingdon. Oxon OX14
4RN Simultaneously published in the USA and
Canada- www.tandf.co.uk/builtenvironment
4-Harold Kerzner . P h . D .(2009) "PROJECT
MANAGEMENT A Systems Approach to Planning,
Scheduling. Controlling"10th edition. Published
by John Wiley & Sons. Inc.. Hoboken. New Jersey
Published simultaneously in Canada.

5-Ahmed Ahmed Abdel Raouf (1999)." Integrated
Project Management Information System for
Actual Cost Control" in partial fulfillment of the
requirements for the degree of Master Science in
Project Management . Cairo University. Egypt
6-Hansen; Mowen (2006)." Cost Management
Accounting and Control “fifth edition. Thomson
Nelson. Toronto. Ontario.

7-Cost Control (master course notes)- (2011).Cairo
University. Egypt.



to identify the problem areas and trends as well
as forecasting the final profit/loss situation on the
project. Corrective action

should be taken on any cost centres showing a loss
if at all possible. This form of cost report is most
effective on a contract with repetitive operations
but is less so on non-repetitive contracts.

This approach is appropriate for civil engineering
work where there are a small number of high value
components in the project.

Advantages of Unit Cost

Both of the terms represent innovative and creative
principles of management. which are aligned and
integrated with the practices of business. This
method is considered to be a useful tool in finance
as it allows the management and workers to
concentrate on the procedure for yielding results.
It also compels them to concentrate on the cost
associated with the production of the outputs. This is
a fundamental change. which moves away from the
traditional focus on management of inputs and on
management of processes and cost management.
Itshouldbe noted thatthe managementofcostallows
the empowerment of managers but not in any way
assists taking managerial decision making process.
this method is not an alternate to a reported and
informed management but allows the manager to
understand the unit cost information and how it
can benefit in taking sound managerial decisions.
Furthermore. on basis of activity. employees work
and collaborate together. which improves business
performance.

This method is compatible with the modern tools of
management and that of accounting and can allow
the workforce to work in teams and thus. overall
helps in improving business and reengineering
process and to take sound managerial decisions.

In order to improve at government level can only be
possible if each and every member contributes and
plays his or her part at all levels. Employees must
show support and commitment at utilizing the
principles of unit cost in organization culture and
would provide in increasing value for the defense
unit. 3

- Forecasting uses the information you've gathered
to date and estimates the future conditions or
performance of the project based on what you know
when the calculation is performed.

- Forecasts are based on work performance
information (an output from the Executing process

group).

1. Estimate To Complete
2. Estimate At Completion

- Estimate at completion (EAC) estimates (or
forecasts) the expected total cost of a work
component. schedule activity. or the project at its
completion.

- Estimate to complete (ETC) tells you how much
it will cost to complete all the work remaining
for a schedule activity or WBS component or the
project.
— There is one variation of ETC that doesn’t require
a formula. It’s called ETC based on a new estimate.
- This ETC. according to A Guide to the PMBOK.
is the most accurate and comprehensive ETC
calculation.
- Earned Value Analysis
— There are three ways to calculate EAC.
— The first one is EAC using a new estimate. This
assumes that the original assumptions used when
estimating were flawed or that changes have
occurred that have changed the original estimates.
in this calculation is provided by the performing
organization (the ETC based on a new estimate
figure.) The formula looks like this:
EAC=AC+ETC
- The two remaining EAC calculations use earned
value data. These are quick to perform but not as
accurate as the project team manually examining
the remaining work and making a new estimate
based on past performance.
- When you believe that future cost variances will
be similar to the types of variances you've seen to
date
- The second formula is used only when typical
current variances are not expected. In simple
words. there is no expectation that the variances.
which have been determined on a given date would
continue to be there. Formula is as follows:
EAC-=AC+(BAC-EV)

- 'Third formula is required when it is expected
that the performance of the project would remain
the same and would have same variances in the
forthcoming time.

EAC - AC+(BAC-EV),CPI

— It is determined in order to find out the cost
performance. which must be attained and
accomplished on the work that is left. This is needed

7
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possibility of liquidated damages being charged by
the employer; provision should be made for future
known losses.

The general principle for the contractor’s QS to
remember must be that of caution. Any figures
included in the valuation adjustment must be
capable of substantiation and wherever possible
have been agreed with the client’s QS.

Once the gross adjusted valuation has been assessed
three further elements are deducted from the figure
to arrive at a final residual value or margin.

First. subcontract liabilities which should cover all
disciplines of subcontractor. that is. nominated,
named or domestic subcontractors. but excluding
labour-only subcontractors. the cost of which
should be considered with labour section of the
main contractor’s costing.

The subcontract liability is essentially a comparison
between what the contractor has been paid and
what the contractor is liable to pay to any given
subcontractor. The liability should include not only
those matterslisted on the external valuation. such as
contract works. variations

and materials on site but also any works that the
main contractor is due to pay the subcontractor
but for which he would not receive reimbursement
through the main works contract provisions.
Second. snagging and defects which can be
subdivided into two sections:

Snagging required at the end of the project to
achieve handover;

A levy to be used to cover for costs that may be
incurred in the making good of defects period
before the certificate of making good of defects is
issued

Both these figures are highly dependent on the type of
project involved. On housing projects. an allowance
per unit may be adopted. Many contractors will
have standard allowances. for example. 1.5% of
the contractors’ gross value (excluding subcontract
figures) building up over the contract period. and
then reducing to 0.5% after practical completion is
achieved.

The third and final element of deduction is that of the
main contractor’s core costs. that is. labor. material
and plant and other associated costs. In general.
these will be supplied to the contractor’s QS by a
separate cost department within the contractor’s
company.

Once all these figures are known the residue is the
profit generated from the main contractor’s works
section of the project. When added to the profit

on other sections. that is. the subcontract liability
schedule. this indicates the profit to date for the
project. The figure can then be

compared with the original contract profit included
in the contractor’s tender.

In order to complete the time analysis (in weeks)
section of the report it will be necessary to consider
the following: the original period. any extension of
time (EoT) awards. the present

position and time to complete. If the contract period
will be exceeded the contractor should

include for: the cost of preliminaries in overrun
period. any liquidated and ascertained damages.
under recovery of fluctuations and claims from
subcontractors and suppliers.

There is no room in a cost-value reconciliation for
historical costing only. Without a clear

vision of the completed project financial reporting
at an intermediate stage of the project. it does not
produce accurate profit and loss statements.

The preparation of cost-value reconciliations is
not an exact science. particularly when completing
Section 4: Provisions; these figures are estimated
based on the QS’s best current knowledge and
experience. However it is important that there is
a consistent approach taken by all the company’s
Quantity Surveyors.

« Show Profit/Loss on each individual contract on
a monthly basis

o Show Profit/Loss for the current accounting
period

« Current cash position of the company

o Details of overhead recovery on individual
contracts

« Ability to identify/action and reduce cost liabilities
on a monthly basis

« Plan company expenditure

« Monitor and adjust estimating rates based on the
profit/loss reporting3

3.contract variance - unit costing

In this system costs of various types of work. such as
driving piles. or concrete work are recorded
separately. The actual costs are divided by the
quantity of work of each type that has been done.
This provides unit costs. which can be compared
with those in the tender.

The report is prepared on a monthly basis following
the interim valuation agreed with the client. The
report requires a comparison to be made between
the value of the work done and the cost of doing
it. that is. the variance. The aim of the report is



- Existing formal and informal cost control-related
policies. procedures and guidelines

— Cost control tools and

— Monitoring and reporting methods to be used

1-Earned Value Management

- It is one of the most common method in order
to determine the performance measurement and
concentrates on the integration of scope of the
project. cost and schedule.

1. Concentrates on alignment of budget and
timetable.

2. Progress of project can be measured in order to
determine its status.

3. Expenditure regarding financial resources
utilized in the process are measured along with
understanding the output result.

4. corrective measure can be taken at any possible
instant in order to achieve desired project
outcome.

This technique can be used for all programs.2

Cost-value reconciliation (CVR) concentrates on
assembling the determined sums of cost and value in
order to determine profitability of the organization.
It aims at guaranteeing that profits of the company
shown are precise and portray the existing and real
condition of the company in terms of finance. It has
two main purposes. firstly. it lays the foundation of
statutory accounts. which is legitimate requirement.
The guidelines of Standard Statement of Accounting
Practice No. 9 (SSAP9).

(ICAEW. 1998) states that ‘valuation of stocks and
works in progress’ must be followed. The main
thrust of SSAPY is that financial statements should
be prudent. that losses or potential losses should
be recognized immediately and essentially that the
business should not claim to be more profitable
than it actually is.

Second. the CVR provides managementinformation
to assist in the identification of problems.

the need for reserves. the reasons for loss and
information to prevent repetition of such losses.

It should also show the original budget figures and
expected profit together with an assessment

of the final position of the project. that is. the final
account.

At each interim valuation date. normally the end of
each calendar month. the total costs to

date are compared with the total valuation. Care

has to be taken to compare like with like and
make necessary adjustments for overvaluation,
undervaluation. This approach suffers from the
disadvantage that there is no breakdown of the
cost/profit figures between the types of work or
different locations within the project; it therefore
only provides guidance on which project requires
senior management attention. This approach is
suitable for use on building projects where there are
a large number of complex components.

The Chartered Institute of Building (CIOB) Cost
Valuation Reconciliation approach (described in
detail in Barrett. 1992) is the standard recommended
approach. a similar version of which is used by most
contractors.

The cost-value comparison. or reconciliation. is
usually completed by the contractor’s QS on a
monthly basis following agreement of the interim
valuation. The process will require liaison with other
departments in its completion and considerable
discussion with the rest of the project team for
example contracts manager and site manager.

The starting point of any CVR must always be the
gross certified value. which must be supported by
the architect’s interim certificate. This is the external
valuation and not the contractor’s QS’s assessment
or internal valuation of the works. It is generally
necessary to adjust the external gross certified value
for sundry invoices. that is. work carried out on
or off the project; using labour/plant;materials/
subcontractors but which do not form part of the
contract works.

An external valuation may require adjustments for
many reasons. not least arithmetical errors found
in the external valuation after agreement with the
client’s QS. Common areas of adjustment are as
follows:

adjustments for external preliminaries claimed in
valuations against the internal preliminary
schedule; adjustments for elements included
within costing but not in the external valuation.
for example. materials brought to site on the same
day as the valuation but after materials on site were
recorded;

items of over measurement not picked up by the
client’s QS;

any adjustments necessary to bring the cost cut-
off date and the on-site valuation date together;
variations which have not been agreed with the
client’s QS;

contractual claims for loss and/or expense which
have not been agreed by the client’s QS;
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o Cost Breakdown

Structure (CBS)

- A hierarchy used to breakdown the projects into
its basic cost components.

- Developing a CBS differs significantly between
owners and contractors.

« Concept for develop CBS:

Owner’s perspective - functional elements
Contractor’s perspective- work items

o Cost Control Cycle

After a CBS is created. it is being used to:

— Identify the chart of cost accounts.
— Assign an estimated cost to each account.
o Project Control Matrix (Table-1)
This is a matrix that integrates the WBS (reference
for scope and time). CBS (reference for cost) and
OBS (reference for job responsibility).

Once this matrix is constructed. each account in
the matrix will associate with.
o0 a particular job. cost estimate
o an identification of the person in charge of
managing/supervising this job. 7

Project Activity Cost Amount for Superstructure
Group 204.1 204.2 204.3 204 4 2045 2046
|First Floor X X X X
Second Floor X X X
Third Floor 4 X X X
|Fourth Floor X X X
|Fifth Floor X X X X

Table 1 Ilustration of a C

Cost Control inputs. tools. techniques & ou

Cost Control inputs. tools. techniques & outputs:
(according to PMBOK Guide except CVR. Unit
Cost)

The Control Costs process manages changes to
project costs as outlined in the cost management
plan.

o It’s concerned with monitoring project costs
to prevent unauthorized or incorrect costs from
getting included in the cost baseline.

« Cost Control Inputs:

1.Project Management Plan

- Cost baseline - The cost baseline is the expected
costthe project willincur. Thistime-phased budget
reflects the amount that will be spent throughout
the project. Recall that the cost baseline is a tool
used to measure project performance.

o 2. Project funding requirements

The funds for a project are not allotted all at
once. but stair-stepped in alignment with project
deliverables. Thus. as the project moves towards
completion. additional funding is distributed.

3. Work Performance Information

- Project progress

— Costs authorized and costs incurred

- Estimates for completing project work

— Alert the project team to issues that may cause
problems in the future2

d Project Activity Matrix

y to PMBOK Guide except CVR. Unit Cost)

Estimating methods defined above utilize the
existing data and information available on the
work achievement of specific activities. Estimates
can be developed in several ways. some of which
are mentioned below:

o Units of Work Completed

o Incremental Milestones

» Opinion

« Cost Ratio

It is essential that these methods are used systematically
in terms of the project activities in order to determine
the progress of work to prepare the report on the
existing status of the project.

Database management systems have been discussed inl
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uncontrolled.

- increases in scope of effort

- Poor comparison of actual and planned costs

- Unforeseen technical problems

- Schedule delays that require overtime

« Material escalation factors that are unrealistic 4

Financial Accounting Systems and Cost Accounts
For cost control. the construction plan of a
project can be useful in providing reference data

in terms of measuring line to monitor and control
the project. Individual activities. schedules and
achieving milestones can be monitored and can be
compared to the existing plan of action in terms of
monitoring the activities. Detailed cost estimate is
useful in predicting the financial performance of
the project and can be used as a reference. then the
project is thought to be under financial control for
the purpose of financial accounting see figure (1)

Figure (1) . system function (5)
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Article

Cost Control, Monitoring
and Accounting

By Mohamed Zaki Mohamed Fahmi Khafagi

Abstract : The constructigh.B&g8

ey ﬁfe.,aevelop the project>s cost

control department, inappropriate ﬁannerto réduce the Project cost, companies
have become a very urgent aclivity to point the events were discussed &
to satisfy the objective of documenting and recording transactions related
to finance. Furthermore, it also aims at directing managers a framework to
monitor the progress and problems that arise within the project. Project
control issues are summarized as set of uncertain and inaccurate interlinked
activities, which are almost at completion stage, over budget and delayed.
Project control systems aim at providing a good indication of such issues.

« Introduction: In this Paper. we consider
the most effective problems with resource.
accounting. monitoring and control during a
project. we emphasize the project management
uses of accounting information as well. we need to
discuss some of the common tools & techniques for
cost control.

The Project Budget
We need to study how good the cost and control
system is. on the other hand problems can occur.

« Common causes of cost problem include:

- Poor techniques estimation which results in
unrealistic budgets

- Out-of-sequence of executing activities and
events

- Inadequate work breakdown structure

- No management policy on reporting and control
practices

- Poor work definition

- Management reducing budgets

- Inadequate formal planning that results in
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