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APPENDICES

-Appendix (1):

A Questionnaire about:
Management of construction waste in building projects in Jordan
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Number of Questionnaire (......)

Part one : Company profile (4l La/il 5 pd)

2-position (s laiw) diaty a ghy (e S 4):
[ ] Director/Vice director (L b s )
[ ] Site engineer (ad s« sigs)

[ ]Site supervisor (g s« < i)

4-Qualification (cadadl Ja sall):
[ ]Higher Diploma (s aska)

[ ] Masters Degree (Usiuals)

5-Experience year (5l &l giu):

[ 105 [ ]15-10 [ ]10-15

[

[
[

[
[

] Project manager (g s_e <)

] Building Contractor (st Jsti)

] Bachelors Degree (o 5S3)

] Doctorate degree (o)L 5S2)

115-20

[

] >20
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Part two: Sources and Causes of material waste (sl 31 sa (& B8 Glaul 5 jilaq)

No

Factors

Effects degree

1

2 | 3] 4

5

Group (1) : Materials

A): Procurement

1 | Weak scheduling of material purchases.
2 Purchase materials that do not conform to the required
specifications.
o slaall Ciliaal sall w381 55 Y 3 o) sall o)y
3 | Error in ordering due to mistake in quantity surveys.
S sl Uad sy allall 8 Uad
4 Inability to order small quantities of materials.
sl e s pia Gl Qlla e 3 )3l aae
5 Errors in ordering due to poor coordination between
warehouses and construction crews.
e\l (35\25 Ciled ghuall (o Bretil) Cania ey allall ‘_g clUasl]
6 | Change in materials prices.
A sall e 8yl
7 Incorrect estimated quantity.
B):on site
8 Lack of control of materials on site.
gl (B3l gl e 3 kel axe
9 | Using excessive quantities of materials more than the
required.
sthaal) e ST sall (e dda jie LS aladial
10 | Theft and vandalism.
a3 5l
11 | Cutting uneconomical shapes.
Aolai®y) e JISEY ol
12 | Damage of materials at the site.
el 83 sall s
13 | Unnecessary inventories in site which lead to waste.
bl ) g5 Lae a8 gall (Aledas Y Gl e
14 | Effect of weather.
okl il
15 | Over mixing of materials due to a lack of knowledge of
requirements.
bl 48 yaa ade s ) gall 2003 Lals)
16 | Lack of on-site materials’ management.
8 gall (83 gall 5 )la) 2 ga g a2
17 | Frequent transportation of materials at the site.

sl b 3 sall il il
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C):Handling
18 | Lack of sufficient guidance on handling, transporting, and
storage of material.
L 5355 Ll g o) sall e Jaladll iy 4d1S CIALS ) 3 g3 5 a0
19 | Damage to materials during handling.
A id) el o) gall Cali
20 | Lack of using packets to fill the material.
uhd&uh#@;&m\;&\wa\}d\welc
21 | Lack of making tests to the materials that prepared for
projects.
@)\.&Aﬂ'&_}ﬁd\ J\}JQLA}Q ;\ﬁ\em
D):Storage
22 | Wrong storage of materials.
A gall L LalAd) oy 5aal)
23 | ldentifying the locations of the stores without considering the
ease of loading and unloading.
A 5 Jpeal) dplee A ggunBle) yo (50 Al @8l ga a5
24 | Lack of management team to manage stores.
Ol B IY )1 (3 8 355 pae
25 | The staffs that work in storages management are not
Specialized in storages management.
3l Jlase (8 Gaanadiia | gund (31l 5 )lals () slary (dl) () 58k sall
RSB\ EWA
26 | Lack of directly supervision from the storage staff on the
process of loading and unloading of incoming and outgoing
materials.
&S draidglee o (5l i se o pilae il ) 3a g pae
23 yball 533 ) 5l A gl
27 | Lack of documentation of redundant materials that Returning
from the implementation of the works and leaving it
negligent.
LS yi s Jlac Y1 25 (e 3 a3 ) Aalad) e 530 30 3 sall (35 5 pac
Alage
28 | There is no regular inventory for the storages.
OBl At d a2 Y
E):Transportation
29 | Transfer the materials using mechanisms that unsuitable to
the nature of these materials.
A sall 038 Aagalal dpdie e LIl Aadinly o sl Jis
30 | Using of low efficiency transport mechanisms due to the end
of their operational life.
Lol L jee ol e lSl) diaddia Ja el plasia)
31 | Overloading of transport equipment.
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LJaill laxad 3290 311 A gasl)

32

Accident.
LGl gall

33

Bad road condition.
Al (_g:,)u\ PAPN

Group (2) : Design and documentation

1 Incomplete contract documents at commencement of project.
2 | Overlapping of design and construction.
sl 5 avaatl) Jadas
3 Lack of information in the drawings.
e a1l A e glaall it
4 Lack of information about types and sizes of materials on
design documentations. ; ;
5 | Design changes.
6 | Error in contract documents.
Al gy dUad
7 | Lack of attention paid to standard sizes available on the
market.
(sl 3 Aalial) Al slaa) ) oLy aae
8 | Ambiguities, mistakes, and changes in specifications.
liaal gall 8l il 5 ceUad) 5 ¢ gal)
9 | Designer's unfamiliarity with alternative products.
10 | Lack of knowledge about construction techniques during
design activities.
el Aaiil DA L) il J ga 48 el ) Y|
11 | Slow information flow between parties.
ol Y il glaal) (53 e day
12 | Complexity of detailing in the drawings.
e gl 3 Jaaliil) il
13 | Difference between site conditions and project documents.
g ol Gl o pall syl (e 3 A
14 | Client requirement at the last minute.

Al Adaalll 8 Jueal) cilillaic

Group (3) : Operation

1 Rework due to workers’ mistakes.
Jlal) eUasdl G Jaal) 32le )
2 Use of incorrect material, thus requiring replacement.
Jaia¥) bl Las dagaall je ) sall aladi)
3 Lack of skilled workers and subcontractors.
bl el stiall 3 el Jlead) ) i)
4 Choice of wrong construction method.

AL ol gyl Ll
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5 Problems between the contractor and his subcontractors.
Ol e Az CpaBlatiad) g J glaad) o JSLEA
6 Unfriendly attitudes of project team and labors.
Jlanlls £ 5 piiall (38 30 By sl e il 5l
7 | Accidents due to negligence.
Jlayl e daalill Gl sall
8 Delays in passing of information to the contractor about
products.
claiidl e Jslad) ) e gleall Ji5 & pualll
9 Lack of coordination among crews.
Abalal) 28 lall (ol a2e
10 | Equipment malfunctioning.
Cilarall Jlae
11 | Shortage of tools and equipment required.
A staal) cilasall g ol oY) s
12 | Inclement weather. ‘
Al Ol ¢ s
13 | Labour unrest.
Adleall ) sy
14 | Poor construction techniques.
Al o) el
Group (4) : Site management and practice
1 Ineffective control of the project progress by the contractor.
2 | Lack of a quality management system aimed at waste
minimization.
Aol ) il Qs ) Coagy 33 sadl 5 )laY alkai aga g axe
3 | Lack of waste management plan.
el 6 oy Aad 2 ga g e
4 Poor management and distribution of labors, materials and
equipments.
_&“_I\JM”} J\JAMJ MLQ’J\ b\j}f}} 3)‘3! & g
5 | Weak site layout.
el Lot ¢ g
6 Ineffective planning and scheduling of the project by the
contractor.
7 | Slow in making decisions.
) Al a3l 8 edal)
8 | Weak coordination and communication by the contractor with
the parties involved in the project.
b A8 Ll Gl Y e Jsliall Jd (e Juai¥) 5 Gpruiill Coaan
g s el
9 Inadequate protection to finished work.
(ol Jaall leall 44K e
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10 | Lack of experience.
_'S_),\ij\ uas.\
11 | Shortage of contractor’s administrative personnel.
Jskiall 1Y) s sall
12 | The absence of a specific group for the purpose of preparing
the material for the implementation stages of work.
285 Jal pad A 33U 3 gall dlae) (i jal 3308k Ao gane d9a g a2
Jaal)
13 | The speed of execution of the work through the increasing of

working staffs or adding additional work hours.
Jue cilelu Zila) o cplalall 23 304 ) UMA (e Janl) 10 4oy
Al

Group (5) : Site supervision

1 | Weak qualification of consultant engineer’s staff assigned to
the project. ;
2 | Change orders.
3 | Slow preparation of change orders requests by the contractor.
stial)l 08 e sl al o s dlae ) eday
4 Lack of supervision and delay of inspections.
) e pals i ) )
5 | Slow response from the consultant engineer to contractor
inquiries.
6 | Weak coordination and communication between the
consultant engineer and other parties involved.
G OAY) ol Hla¥ g g LY Gadigall G Juai¥ 5 (Gl Coria
Al
7 | The Uncooperative owner with the contractor and delay of
claims and payments.
e siaal) g cllaal) 5ali s Jsliall ae cllla) ¢ sl aae
8 Owner’s poor communication with the construction parties

and government authorities.
A sSall cllaludl 5 L) Gl i e clilall Jual 55 i
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Part three: Assessment of material waste in construction projects

Llry) o pldial) (8 o U] I ga 8 SEN) adse SN ¢ jad)

According to your experience in the construction project, what is the percentage of wastage in
these building materials?

€ A0 ol o) sa 3 2B Aonsi & Lac LAY g L) 8 oS5 il | s

Material % of wastage
salal) gl g gl A

Concrete

Al

Sand
Ja )l

Gravel

oaall

Steel reinforcement

zalodll pas

Cement

ERWY

Brick
< skl

Stone

sl
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- Appendix (2):

Overall mean ranking of material waste factors

Factor Mean Std. Deviation | Rank

Rework due to workers’ mistakes. 3.94 1.390 1

Incorrect estimated quantity. 3.91 1.254 2

Lack of a quality management system aimed at 3.91 1.146 2

waste minimization.

Lack of skilled workers and subcontractors. 3.87 1.100 3

Wrong storage of materials. 3.84 1.110 4

Design changes. 3.78 0.870 5

Lack of on-site materials’ management. 3.75 1.414 6

Error in ordering due to mistake in quantity 3.72 1.350 7

surveys.

Slow in making decisions. 3.69 0.998 8

Cutting uneconomical shapes. 3.66 1.234 9

Slow preparation of change orders requests by the 3.66 0.745 9

contractor.

Lack of waste management plan. 3.63 1.408 10

Inclement weather. 3.59 0.911 11

Lack of documentation of redundant materials that 3.53 0.983 12
Returning from the implementation of the works

and leaving it negligent.

Lack of information in the drawings. 3.53 0.983 12

Error in contract documents. 3.53 1.016 12

Lack of experience. 3.44 1.268 13

Poor management and distribution of labors, 3.38 1.100 14

materials and equipments.

Lack of control of materials on site. 3.34 1.335 15

Do not using packets to fill the material. 3.34 1.234 15

Change orders. 3.34 1.004 15

Purchase materials that do not conform to the 3.31 1.281 16

required specifications.
Damage materials on site. 3.31 1.120 16
Use of incorrect material, thus requiring 3.31 1.176 16
replacement.

Poor scheduling of material purchases. 3.28 1.170 17

Theft and vandalism. 3.25 1.164 18

Poor site layout. 3.25 1.047 18

Poor coordination and communication by the 3.25 1.230 18
contractor with the parties involved in the project.

Accidents due to negligence. 3.22 1.039 19

Effect of weather. 3.19 0.965 20
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Ambiguities, mistakes, and changes in specifications. 3.19 1.256 20
Last minute client requirement. 3.19 1.281 20
Lack of supervision and delay of inspections. 3.19 1.061 20
Inability to ordering small quantities of materials. 3.13 1.289 21
Transfer the materials using mechanisms that 3.12 1.157 22
unsuitable for the nature of these materials.
Using excessive quantities of materials more than the 3.09 0.995 23
required.
Owner’s poor communication with the construction 3.09 1.445 23
parties and government authorities.
Ineffective control of the project progress by the 3.06 1.076 24
contractor.
Shortage of contractor’s administrative personnel. 3.06 1.134 24
Damage to materials during handling. 3.03 1.062 25
Lack of coordination among crews. 3.03 0.933 25
Lack of directly supervision from the storage staff 3.00 1.218 26
on the process of unloading and loading of incoming
and outgoing materials.
Equipment malfunctioning. 3.00 0.984 26
Shortage of tools and equipment required. 3.00 0.842 26
Lack of management team to manage stores. 2.97 1.092 27
Inadequate protection to finished work. 2.97 0.933 27
Complexity of detailing in the drawings. 2.94 0.982 28
Difference between site conditions and project 2.94 1.105 28
documents.
Lack of information about types and sizes of 2.91 1.088 29
materials on design documentations.
There is no regular inventory for the storages. 2.88 1.264 30
Delays in passing of information to the contractor 2.88 1.008 30
about products.
Frequent transportation of materials on site. 2.87 1.212 31
Ineffective planning and scheduling of the project by 2.87 1.129 31
the contractor.
Overlapping of design and construction. 2.84 1.221 32
Owner’s poor communication with the construction 2.84 1.298 32
parties and government authorities.
Slow response from the consultant engineer to 2.78 1.211 33
contractor inquiries.
Over mixing of materials due to a lack of knowledge 2.75 0.950 34
of requirements.
The staffs that work in storages management are not 2.75 1.344 34
Specialized in storages management.
Lack of knowledge about construction techniques 2.75 0.880 34
during design activities.
Overloading of transport equipment. 2.69 1.120 35
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Poor coordination and communication between the 2.69 1.148 35
consultant engineer and other parties involved.

Errors in ordering due to poor coordination between 2.63 0.942 36

warehouses and construction crews.
Lack of sufficient guidance on handling, 2.63 1.100 36
transporting, and storage of material.
Incomplete contract documents at commencement of 2.63 1.185 36
project.

Unnecessary inventories in site which lead to waste. 2.62 1.040 37

Identify the locations of the stores without 2.59 1.132 38
considering the ease of unloading and loading.

The absence of a specific group for the purpose of 2.53 1.218 39
preparing the material for the implementation

stages of work.
Lack of knowledge about construction techniques 2.50 1.344 40
during design activities.
Change in materials prices. 2.47 1.319 41
Use of low efficiency transport mechanisms due to 2.47 0.879 41
the end of their operational life.

Accident. 2.47 1.107 41

Bad road condition. 2.44 1.105 42

Designer's unfamiliarity with alternative products. 2.38 1.314 43

Choice of wrong construction method. 2.38 1.338 43

Problems between the contractor and his 2.38 1.212 43

subcontractors.

Unfriendly attitudes of project team and labors. 2.25 0.984 44

Non-testing of materials that Prepared for projects. 2.13 1.289 45

The speed of execution of the work through the 2.06 1.014 46

increasing working staffs or adding additional work
hours.
Poor qualification of consultant engineer’s staff 2.06 1.162 46
assigned to the project.
Lack of attention paid to standard sizes available on 2.03 1.092 47
the market.
Labor unrest. 1.91 1.058 48
Poor construction techniques. 1.97 1.177 49
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