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Structural Design Aids

THIS NOTICE MUST ACCOMPANY EVERY COPY OF THIS DOCUMENT
IMPORTANT NOTICE

This document, (“Document”) is the exclusive property of Government Expenditure & Projects Efficiency Authority.

This Document should be read in its entirety including the terms of this Important Notice. The government entities may
disclose this Document or extracts of this Document to their respective consultants and/or contractors, provided that
such disclosure includes this Important Notice.

Any use or reliance on this Document, or extracts thereof, by any party, including government entities and their
respective consultants and/or contractors, is at that third party’s sole risk and responsibility. Government Expenditure
and Projects Efficiency Authority, to the maximum extent permitted by law, disclaim all liability (including for losses or
damages of whatsoever nature claimed on whatsoever basis including negligence or otherwise) to any third party
howsoever arising with respect to or in connection with the use of this Document including any liability caused by
negligent acts or omissions.

This Document and its contents are valid only for the conditions reported in it and as of the date of this Document.
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Structural Design Aids

1.0 PURPOSE

The purpose of this section is to provide the Entity-A/E the templates, checklists, design guidelines, etc.
(collectively called Design Aids) to comprehensively define the Structural design of a Project and ensure that
the design is complete, uses appropriate templates and has undergone the necessary checks to achieve the
quality design which can be used to purchase fit for purpose material/ equipment and safely install all facilities
under Entity’s project.

Refer to Chapter 7, Section 1 - General Design Guideline (EPM-KEO0-GL-000016) for the instructions on the
use of every element of this Design Aids. Also refer Definitions and References (EPM-KEO-GL-000011) terms
used on this document. This also covers non-discipline specific Design Aid such as Calculation Templates,
Calculation check list, Design software list, etc. which apply to all engineering disciplines including Coastal
Marine. Users are urged to carefully read the instructions provided in the above mentioned document to fully
understand the purpose and use of all documents listed in this section.

The Entity-A/E shall review the list of deliverables and determine the templates, check lists, etc. applicable to
the project. The list of applicable templates/ checklists/ etc. may vary from project to project depending upon
the Design Scope of Work of the Project.

2.0 REFERENCE

EPM-KEOQ-GL-000016 - General Design Guideline
EPM-KES-GL-000001 - Structural Design Guideline
EPM-KES-RG-000001 - List of Structural Deliverables
EPM-KEO-GL-000011 - Definitions and References

PR

3.0 STRUCTURAL DESIGN AIDS

The Structural Design Aids developed for use on Entity’s projects are listed below, each issued as a
standalone document.

3.1 Structural Design Guideline

Refer to the section on “Discipline design guidelines” in the document EPM-KEO-GL-000016 (General Design
Guideline) for the purpose and the instructions on the use of discipline Design Guidelines issued for use in
the design of Entity’s Projects.

Refer to the Structural Design Guidelines EPM-KES-GL-000001 for additional details.
3.2 Structural Design Deliverables

Refer to the section on “Discipline deliverable lists” in the document EPM-KEQ-GL-000016 (General Design
Guideline) for the purpose and the instructions on the use of List of Design Deliverables issued for use in the
design of Entity’s projects.

Table below lists design deliverable issued for use on Entity’s Projects.

List of Design Deliverable

SN Template for Document No.

1 List of Structural Deliverable EPM-KES-RG-000001

3.3 Design Check Lists

Refer to the section on “Checklists” in the document EPM-KEOQ-GL-000016 (General Design Guideline) for
the purpose and the instructions on the use of Checklists issued for the use in the design of Entity’s projects.
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Structural Design Aids

Table below lists Structural check lists issued for use on Entity’s Projects.

List of Structural Checklists

0
Z

Check List for

Document No

Pile Foundation Drawing

EPM-KES-TP-000001

Foundation Drawing

EPM-KES-TP-000002

Anchor Bolt & Base Plate Drawing

EPM-KES-TP-000003

Structural Steel Framing Plans

EPM-KES-TP-000004

Retaining Wall Drawing (Structural)

EPM-KES-TP-000005

Precast Elements Drawing

EPM-KES-TP-000006

Structural Steel Connections Drawing

EPM-KES-TP-000007

N[O |Dd|W|IN|F

General Notes Drawing

EPM-KES-TP-000008

3.4 Templates

Refer to the section on “Templates” in the document EPM-KEO-GL-000016 (General Design Guideline) for
the purpose and the instructions on the use of Templates issued for the use in the design of Entity’s projects.

Table below lists Structural templates issued for use on Entity’s Projects.

List of Structural Templates

SN

Template for

Document No.

Structural Design Criteria

EPM-KES-TP-000009

3.5 Typical Construction Detail Drawings (TCDDs)

Refer to the section on “Typical Construction Detail Drawing” in the document EPM-KEO0-GL-000016 (General
Design Guideline) for the purpose of TCDD in the design of Entity’s projects.

Table below lists examples of Structural TCDD’s issued as sample for use by Entity.

SN Title of Drawing Discipline Drawing Number
1 | Typical Footing Detalil Structural EPM-KES-05-000001
2 | Typical Beam Elevation and Section Structural EPM-KES-05-000002
3 | Typical One-way Slab Detalil Structural EPM-KES-05-000003
4 | Metal Stairs Structural EPM-KES-05-000004
5 | Concrete Cover Requirement Structural EPM-KES-05-000005

4.0 ATTACHMENTS

©ONoO~WNE
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10.
11.
12.
13.
14,
15.
16.

Document No.

Structural Design Aids

EPM-KES-TP-000009 - Structural Design Criteria Template
EPM-KES-RG-000001 - List of Structural Deliverables Template
EPM-KES-05-000001 - Drawing - Typical Footing Detail - Template
EPM-KES-05-000002 - Drawing - Typical Beam Elevation and Section - Template
EPM-KES-05-000003 - Drawing - Typical One-Way Slab Detail - Template
EPM-KES-05-000004 - Drawing - Metal Stairs - Template

EPM-KES-05-000005 - Drawing -Concrete Cover Requirement - Template
EPM-KES-TP-000011 - Checklist - Transportation Structure GA Drawing Template
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Structural Design Aids

Attachment 1 - EPM-KES-TP-000001 - Checklist - Pile Foundation Drawing-

Template
PHOJECT MARE DRARIRG MO HE'®
ORIGINATOR CHECZKER
s | res | we | omea |ves WO
Preparation and Checking
Uoss the draeing comply with apolcable codes ards and
a1 g comeh PH shandes o|lo|o|o |e|s
regqulalory reguremesnts?
Loes the drawing comply with applicaole Propect Design Coatena,
0z | system ar structural functional reguirements, Scope Book, and Design | 8 | B | @ (= | a |9
Bazis Documents cansiderad?
03 | 1% the coordinabs sysiem and sile drecion (Noih) on Seesng correct: | O | o | B [a] O (O
Loss the drawing mnclude coordicales of piles mabchung  progec
L d . T o (e (e 0 |o |0
cacrdmats sysiem?
Lo the specihed campressive strenglhof canarele ples camaly with
a5 : = ¥ | H ¥ olo|o|o (oo
Praject Specificatans?
Uons the specthed grade of reinfarcement camply wath Progest
0 | e SPRCTRE g HY ““'m|o|la|lo |o|o
Spesilicabons
Loss sphos lmrglh loe ermon rebars and archorsge length camgl
ar | R seEgh =l o (o (o | o |0 |0
with Coda?
08 | Have the daveel lengths af rebar's been chz:l-:eg__:.u_i_‘[l:'&uudl.*'-' =] =] [= =]
o8 | Do concrete covers camply with Praject sﬁpurbq";g#? o|o|g| o |a|g
Uoses the concrede costnpiprotech m riy with Progect
12 P 5‘*""1 “‘L_, o "lo|e|e|o |o|o
Specificabions?
Uoas the stepl costmp .nI"’I:I:Iu by warth FProgest
i | Lﬁ’f"ﬁ.ﬁ el el le|lele |ele
Specilicabons?
Uoas verhical angle -!fr :L.:I"u:!-__.l:l'a'l.'"r pibes comply wrth Fropesl
12 | - : ajo|a o o |8
Standards? < '.tb :
Uoes munimiyghT AlceE Defapn ihes comgly  wath
13 . i g i o|lo|o|lo |o|o
copdaiZaptachni s ndations?
14 | Does drawing specily best loads including pile fest arangement? Qloja]oa |o|Q
15 | Woes the grade ol struciursl steel camply with Project Specihcatans? | & | & | & | & [ & [&
Uoes the drawing mcluds prolile, size, dameler, wal hickness e5c,
15 | for piles? 4 H ojo|o|o |o|o
17 | Doss the drawing inclige exiermalinkemal shear keys lorseslpes: | 0 | O | O | & |8 [8
Hirgs the cut off leyels ol =teel mles been checkad wath gereral
18 F . o|lo|o|lo |o|o
armangement drawings?
Uons the drawing ncluoe =tes dapbrapm detal for pike ol
1@ drawing Fhrag pile g o (e[ e oo
cnnectian
Loas the drawing contan pike schedule induding toe level, top level,
20 | lengih of ple, guartities of piles, diameter of pile and batter angle of | B | @ | B (= | o |0
pila?
21 | Does the drissing incluoe scour prolectan delal? O[O0 4] [« P =]
22 | Uoas the welding cannechan between pikes comgly with oode’ =] =] [= =]
Hawve the desgn parameters ke embedoed kength, dismeler of ple,
#3 | type of fmity (e pin or fixed) wall thickness been validated with | @ | @ | B o |a
caloulatiars rapard?
Uoes pile BEyout desrsang menbons pile bpoe (ed T, Pre-cast, =il
g | oo REE Y 9 METHEAS PHE Re (8 L, St o | oo o o
Wioad), length, cut-aff elevation, requirement of 1ension connecion:
_ | Has crteria for (a) ple dnving, (b)) pike refusal and (o] load ests baen
el P o|o o
dedined an the driwing T
Has each type of ple been oesigned struclumaly and are the pilke
76 | design farces less than the mmimum of structural strength and =il |8 | 8 |8 | & |83 |8
wtrangth?
Co-related Documents
T | Has reference of hst of drawngs besn prosded? =L [=] [« =]
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Structural Design Aids

Attachment 2 - EPM-KES-TP-000002 - Checklist - Foundation Drawing —

Template
PFHOJIELT Akt LIEN s ML REY
DRISINATCR | CHECKER
HE | YES | RO | HA& | YES | RS

Preparation and Checking

Uoes the drawing comply with apphcable codes, gapdagls and

(3| O ag|aja Qo
requlatory requrements?
Uoes the drawng camply with applicable praject desagn crieria, sp<iem

0z | ar structural functicnal requirements, Scope Book, and Design basis | @ (8 |8 (28 |8
desuments considenad?
1= e coardinale Sysbam and the s arrow direchon (Mecca) on

[nE . ! O ag|aja Qo

: dﬁ-r-mml.‘ur:l:l.'-'

. ous e Mdowable Bearmp Capacry (AEL) and sstlement on the olololololo
drawing comply with qeotechnical repor?

o | Uoss drawing specily the foating schedule of all foundatanes’? [N -
Loas fooling schedule spacihy the sipes, depths, faundaton levels as a

: o i = o|lo|o|lo|o (o

rmirimuen

o7 Loasg Ll..'nLr_l.e cover o rerhonce e -'.'-'.llru.l:.' T f;qe =1 olololololo
snpecifications?
Uoss the specthed compressive shength of in-=a 5

0 O ag|aja Qo
in fourkiations comply with praject Specifications® <) )
Loes the speafied comprassive strenglh.gl in ..'IJI.' teams

o " ¥ gk ‘ﬁf B o|lo|o|o|(o (o
camply with projes I-\_'»{.IE'-'.Ti\'..l'IIIL'd'IS ___- Wy,
Loas the speahed compress)ye S l'_'ﬂ'lu camncrels campl

10 " ' 1&"”" ““loe|o|o|o|o |0
with project Specific al.ll:uls"-'_,.-"’_::-
Uoss the specihed camprelid pih al non-shrink groul samgl

m| e RPEReTE 3 4 ““1o9|o|o|lolo (o
with project Specihications? -

. Eu:s the specihed comprassive strength of screed camply with project olololololo
Specilicalions?
LUoss the grade of EsnloeceEment  stes|  com wirh  progest

3 | Does e g P el g (e (e |a|o |0
Specilicabions?
Uoes tha draeng specty a mate for the saparabion o Saa desemilar

14 3 ShEty P o|/o|o|o|(o (o
melals fo avoid comasion T
Uoes the sphce length of fensoan sphce camply st Progect

15 = S : x Hly “*'o|o|o|o|lo |0
sppecifications?
Loas {he dowel langth (of rebars) Tor the calumn melude an allosances

& : g - o|/o|o|o|(o (o
far kicker?
Has the chsh betwesn column rebars, supplementary renhorcemant

17 ! O ag|aja Qo
ard anchar balls been checkead?

& Hagi shi= .fl:lund..'r.r_u'u frmary i chacked far {he olololololo
apapingsipeneralicns pockets due 1o MEP?
Uous the concrele coalingprabschon sysbem camply wilh FProgest

CH R i ¥ H “““'os|o|o|o|o |0
Speciicabons?

0 | Has the dash befveen faundations and ambadded pits bean darea? O g|agja Qo
Has the lecabornicoadingles ol embaeds [anchor balls, stasl plates

21 . = (an ' Faesl g o (o |o|o |o
sarlions elc. | been chachad with olher disciplines drvsings?
Haas the congesticn of reinforcement at the junchon of plath baam and

7z 3 | a o|/o|o|o|(o (o
calumn been checked?

22 | Doss the Cackil araund the siruciune comply wilh Profsct speciiceasant | @ | @ | @ [& & [8

24 | appicable, has the dewatenng note been inchted? RN

25| Has the dravang been chacked far “Halds™ [N -
Uoes the Foundalion Plan and Elevabons show ad@cent faundations

M | ar structures those requine nght construeciion sequence o avod | @ (8 |3 |3 (8 |©
undermining, sharing or risk o adjacent foundafiond'sinuclures 7

7 | Is there a rederenoe an curing process o be followed? - BERE-BEBL]

Co-related Documents
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Structural Design Aids

Attachment 3 - EPM-KES-TP-000003 - Checklist - Anchor Bolt & Base Plate
Drawing — Template

= L]

FHICJECT MAakhE DRER R MO REY

DORISINATOR | CHECKER

RS | TES | MO | & | TES | D

Preparaticn and Checking

Uoes the drawing camply with apphcable codes, sapdagls and

o1 o ojo|o |O
requlatory regurements?
Uoes the drawng camply with applicable praject desgn critena, sysiem

0F | ar structural funclional requirements, Scope Book, and Design basis o|o|Q |@

docaumierts considepag?
Uoes the specilied compressyve strangth (2H-day) of conorate camply

with projct Specihicabons?
Uoes the spacihed compressree strength of Bes-—stask grout campoly

with project Speciicabions?

o5 | Doss the grade of base plabes comgaly with projec? Specihcations?

o | LDoss the grade of anchor balt comply ‘sath project Specihcabons™

M grade, type and dameter af anchar bol? (e g:.-d-.-um:ed. e=le. |
shivam on the drawing?

& | Doss embedded depth ol anchar balts comgly with -;E._EI“':,L-'.%

. Uoes  sideibotiom  cower b anchor b‘"'q:'-':':'"*‘\:’\fﬁ“r' proget]

5

specficalions and coda?
0 | Has the dash befeeen anchar b-ullsdgqﬂ.lrlﬁ__[fgrﬁqh-[ﬁq'l baen checked !

B Have all anchor baks IJ-EEﬂ w.r Ry are inscde  the
remforcemeant cage?
- Doss grade ol HI'rLIH.'lI' b#qﬁrb_gﬁﬂﬂ plabes camply wath project

.{.u:-'.1ﬁl:..'|lr'_n?

Uoes conocrete |.'|.'-t..__ eddedlanchor base plase comply with
praject specilication ol

14 15 thckness of grout adedguate’

Is the prajecian length ol anchior bolt abayve the concrese adeguate Sar
A muls inchiding wissher, when reguired by design ar standard detsil?
16 | Does the type and grade of nuts comaply with project specificatans’?

1T | Does the anchar bol hale mze inbase plate comply ‘sath code’?

18 | Havs the edpe detances in base plate been checkad wath code?

Uoes the cesderto-carnus dstance between anchar bolks comaly with
e 7

0 | Has the dash befesen stepl ocalumn ard nut besn chacked?

Hanes o dissrmilar makak been solsted S avar] corrosan oue B

nnnnnnnnqnnnnnqnnnnnnn
nnnnnnnnqnnnnnqnnnnnnn
|:||:||:||:||:||:||:||:||:1|:||:||:||:||:||:1|:||:||:||:|:|:||:|
o/o[o|/o|oofojooo|oo[o|ofoo|go[doo|o

“1 galvanic aclion?
. Has the corromon alowanc: been conskdensd far anchor bolks, when
required by design?
. Uoes anchar bolt wvabdate the cakulabons submsled for each type,
- acke and diameater af apchor belt?
4 oas Diee plale valdale the calculabons submifted far sach fype,

grade & diameter af anchor balt?
Dons the basse plats wilth momeant connecstion mafec the comest

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂqﬂﬂﬂﬂﬂqﬂﬂﬂﬂﬂﬂﬂﬂ
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂqﬂﬂﬂﬂﬂqﬂﬂﬂﬂﬂﬂﬂﬂﬂ

75 | armangement of anchar baks and shear lug, f required, in calculation o|a|o |@
repart?
Uoses the base plale wilh shear conrection [pin support) refes) the

oarmect arangement of anchar balls in caleukation report™

Co-related Documents

27 Has refarencs of he kst of drissings been pravided'? L BEL-RE-BE-BL]
72 | Has the relerence of general noles drivaing been pravided? R BELERERLE:BL
7 | Has the relerence of Iraming plan drawng besn prosaded? O | =]
Coordination and Review
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Structural Design Aids

Attachment 4 - EPM-KES-TP-000004 - Checklist - Structural Steel Framing
Plans Drawing — Template

PHOJECT hlakeE DR RS MO REY
DORIBINATOR | CHECKER
s | ves | RO | A | YeS | R
Preparation and Checking
Uong tha drawing caompgly wilh apphcable codes, $aod; ancd
o ] ply pp sapdands olelelololo
requlalionry regqurements?
Uoes the drawng camply weh apphicatile prajpect desagn crieria, sysiem
0z | ar structural funclional requirements, Scope Book, and Design basis | @ |8 | @ |[@ 18 |©
documents considenag?
Harve B shown structural siee] framng plans'secians with mocaled
o steel mamber siras supporied by the design calculatiars'struchural oclolelalo |l
analysis, which demonsirales the =tructural adequacy o resist fhe
applicable design bads within the spacified allowasbls limis, baen mat?
. Harwee sinuciural stesl frsming plans prowided &t each Iev"!\j}jﬁallulng. olololals |lo
1] I | | fr 1 I ——
ofs The leee]l an &ach Slruchura AMTAre T an s N
oS : 4 Trf;’i‘-:" o|lo|o|o|o|o
architesiural Plan drvaings? e A,
Have the =tucloral plansiews o cHF i disciplines
08 K ¥ a o|lo|o|o|o|o
requirerments? '.";-:"-._
Has chsh af structural stes| W checked far RMEF
a7 o o g ajg|a |
warvicasiopeningsirecagses? | h
02 | Has the efect af MEF wm,,.h.]'um&m'u consdered inthe designy | @ | @ [Q @[O0 |&
Mre the weghts of sedandery |Stes (addbonal slesl reguired for
e | dadding and MEP ser¢ ] and firepraocded sies] members | 8 |8 (B O |0 |2
carsidered in design?
what was & desagn mamgn adopted when no vendar mho s acsdatle o
10 — = T = I O = = = = |
Mol-To-Excead loads wene gefined?
11 | Hawe eguipment & constrechan dads on rool cansadered in desgns - BE-BE-BE-Bi-]
17 | Has acoumulaton weighl of sand above redl considersd in design? OO0 0|00 [0
Harve wapghits ol ekecincal and mechamcal seraces hangnps from
EN I 4 - e o|jo|(o|lo|o|o
oaiing, considered in design?
14 | Has weight af PV panels an roof consdensd in design’y bl jajajQ |
Has afect of lemaperature durmg consiruchan stage dwithaw? cladon:
15 W e : g% loa|le|e|la|a |o
carsidered in design?
Has sdobonal renfarcement or addiional =trnuoclomal slesl baen
(] , , . - o g ajg|a |
provided argund the upeuu‘.qs in compasite dack slah T
17 | Do the sphoe lengths of rebar n compasie deck slhbcomplyweheoode™ | @ [ @ [ [ [ & [
Uo stee]l kammp plans ard sechons show the bpe of conmechon
= | " 3 P e o|lo|o|o|o|o
imoment ar shear?
Lo connechons, cleany shown on the Traming plansisecions malch the
= Y . naF o|o|o|o|o|o
Camnnecian dEsgn n e calculation mpor’
Uoes lateral farce -resshng braang system shown an the strucharal
I | steel framing plirsfsecions match the sysiem assumed in the | B8 |0 | B |[8 10 |0
calculatian™
71 | Uoss slendermass rivia of shes| columns camply with code’? Qoo [
7z | Is bay spacing adequate for anshibectunal clacding? - BE-BE-BE-Bi-]
za | Has expansien pint kcaton been identfed an the drawng? OO0 [(O0([O0[0 [0
Co-related Documents
74 | Has reference been provided for General Motes drawing? = I = = = = = |
. Uoes drvaing include referenos of interfsos drawings (MEF, Cral and
© | architeciural drawings)?
. Hawe the meferenced drawings, appicable o famng plans been
[ [path T o g
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Structural Design Aids

Attachment 5 - EPM-KES-TP-000005 - Checklist - Retaining Wall Drawing

(Structural) — Template

PHOJECT MAKE DRAFIKG HO REY
ORIBINATOR | CHECKER
e | ves | mo Mo ves | o
Preparation and Checking
Loas tha d | th hcakl des,  wiand; wl
. cus the drawing camply with apphcable codes, sapdagds an ololololo o
requlatory requrements?
Uoes the dravwng camply with applicable praject desagn crienia, sysiam
0z | ar siructural funclicnal requirements, Scope Bock, and Design basis | @ | @ |8 (@ |8 |©
documents?
| bnang ¥ . - T o
. [3]5) I!'i.' Allowssnle Bearing Capacily (ABC) and seftlement on the ololololo |lo
drawing comply ‘with geolechnical repas?
Uous G S G e e ar | s iGN [ ] th F Gl
» oS he concr cover o reinforcement comply  with Froge ololololo o
specficalions?
Uous the o serem slrepghh af concrebs iy wath i
o -uu 5 ormpreserie  slrength al conce camply wath  proge ololololo o
Spesilicabons?
o Euzs .'.ru.* grades ol KReinlorcement siesl comply wath = ololololo |lo
Specilicabions?
07 | Does the splice length of [ension spice comply with coogs! oo | @ | & | B |8 [8 8]
0& | Dous the developmenbancharage kngth of reL'-.'.-lr,lﬂ;nﬂ:if'-q:-h.!.rl : oo [o|o|ag [0
. Lioas m!: bkl around  the rl.||.|ure .\"i.l.hf" Froges] ololololo |lo
specifications?
Lo the wal canbgurabans malch | |II:I||1I.'"L'I lor aach
propased wall, which |.1-=|rr'_ II ru'.'urd adequacy ta
" resed the applicable |.1e5r':|n' = spaciied allowable sail olelelals |la
beanng pressure, and io mai .ﬂ-"uu':ulrl Factor af Salaty agains
beanng freduning and i Iiding and bearing far reirdoroed
carcrele walk?
11 | I% the shear ey required for stability | OO0 [o[o[g O]
12 | Doss the socentncily af wal comply with code? FRE-NEREREDE
2 Has the coaficent of Incian bebwean fuundulr'fn-!‘:w_ul baen raouced olololololo
o accound for the membrane under the foundation?
Haras 11 Hect ol & ol waler Sable and de fload keveks be
y avet the effect of Tie ground warer tabie an sipn Ao e U | |alolo lo
carsdered in the caloulabon repoet?
15 | Hawve the srasion and scour profechons been conskersdinthedesgn? | @ | 0 | @ (O[5 8]
" Hawve wabar siops been provided at expansion & conslruchan joints m ololololo |lo
the rataning -.'.'..'Jls.
17 | Mre spacial drainage feasires Derind [he wal shoam as reguained @ OO0 [o[o[g O]
18 | Have doweks ab xpansan oink besn prosaded Tor ad ransher? OO0 [o[o[g O]
" Hi.'l'.i.'.lll.'lll'll'l":l e She ianer Faos which wall be eaposed o chermicals baen ololololo |lo
praichead?
Has The rabaming wal wilh @ Gamer on o, been checked for valcke
0 q i o|lo|o|o|o |o
cali=ian load?
21 | Have wesp hales besn provided Tor drainage? OO0 |(o|[o[0 O]
22 | Has lhe dash with underground welilies manholes been checked? oo |o|o[0 |0]
. wall ||'|E.|:Ii:ll:|':ﬁ|| w0l Fiavee |.|‘I.E AT |'.Ir"'_'|'.I!I'|I!5. [angle ol inferral nchan, olololalo |lo
unit weight, submenged weight aic ) ag used in the design?
Co-related Documents
24 | Has refenenos b the General Males draaing been prosided? Qe [a|a[a [2
Have refEences o onlerface drissings (MEF & Architecturs) baen
75 : g5 i - o(o|o|o|o|o
prodad?
26 | Has refarence ba a (s o] orawing Deen provioed 7 -HE-REREBE-BL-3
Coordination and Review
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Structural Design Aids

Attachment 6 - EPM-KES-TP-000006 - Checklist - Precast Elements Drawing —
Template

FHOJZET HARNE LDIRER R MO RE'Y

DRIGINATOR | CHECHER
R | YES | R | Ho& | YES | R

Preparation and Chacking

iThis Check Let Does nat caver Pre-Tersian ar Posi Tension Elemsanis)

Loes the drawing camply with apphcable codes, Sapdacls and
regqulatony requiresments?

Uoes the drawng camply wieh applicable praject desagn creria, sysiem
0z | ar strectural funclicnal requirements, Scope Book, and Design basis
dicmienls considanad?

Are fhe precast elements and 1% details as shown on the drawing,

o1

o3 o|o|og|o|a o
- supgoriesd ard waldated by sfructural calculations?
" [ ETE '.il.'l.':.l'hEIJ :|.'r|||.'-re'..:'.:r. strangth [2B-day| of precast Ebulrl"nls olololala lo
camply praject spectcaltions®
. LUoesg uue%rlruu compressre strenglh [Z2B-day] of ine 5|Iu olololalo lo
camply praject spectcaltions® .-r‘;:-
0E | Do bype and grade of rebar comply sad praject .:}'.ljﬂ'_l‘-h.‘.-lll.!h[ls AN O[O0 |0|O0[0 O]

- Does  malenal grade  far lifing uullwﬁw Wi project

specfications? P

o | Hines she precast alerments bean :Ilfﬁ% ..I..\-g""-'

Hawve precast elemsants I:I.{.u ] I-!'El.h.ﬂf‘E..'lk.ul..ﬂ.lm'ﬁ hor concrebe

o strangth at the ime of ng

o Uoes shear rE'II'I|I.'!I'Ll.'|:III.'II|. a*;{u'#'ll |n cakalabon m precast ekemenls o ololo lo
adepuste far compaosite actan?
Has the op surface of precast elements been moughensd for in-=tu

11 | cancrete bonding (in compasile construction), as assumed in the | @ oo (= |
caleulatian?

= Loes bearmp far precast elements as shown on draswang supparied by

caleulatian and camply with code requirements?

Has the precast element designed Sor owel weght ol conorete [or
carsinichion staga) n the calewation repar?

14 | Woas the gesign of precast alement dhedk lor canstruction Ine load?
15 | Does the design of Ifing lug'haok mcluds dyramis allowanoe?

Is embedied depth af Bng lug as shoan on drawing adequate o

olofo|elgde|e
|:||:||:||:||:1|:||:||:||:||:|
|:||:||:||:||:1|:||:||:|
ojo[o|ofod oo
nnnn|:1|:||:||:||:|
ojo|of[o|oo ofo

& liftirg supoorbed By calculatan repard?

- | Has ing hook been checked far cancrele pull ot strength n the
" calculation repar?

. | Has the spice length & connection behseen precas? and in-=bu
= cancrele bean check in calewation and it complied with code?

@ Hawve the openings in precast elements been consigersd in the

calculatians for permanent and Iifting stages?
Co-related Documents

20 | Has referance been provided for General Motes drawing?
Uoes drassing mclude reference of nteface drresngs (IMEFF &

21 . o ag|ajg|a |a
Mrchileciure]?

72 | Has reference been provided for the Bst of drawings? og|agj|jaja|ja o

Coordination and Review

2 Has approprate inberdisciplinary and intrsdeparimental coardination

* | bean done?

4 Have revenwears from alber asapinesidepartments avaluated fems

pertrert o their area and provided their commenis?
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Structural Design Aids

Attachment 7 - EPM-KES-TP-000007 - Checklist Structural Steel Connections

Drawing — Template

PROJECT HARE DR&E IRGE MO RE%
DRIGINATOR | CHECZEER
s | ves | mo | | ves |
Preparation and Checking
Uoas the drawing camply with apphcalble codes, s$iapd: ard
- g camply np sapdauls o|lo|(o|o|o (o
requlatony requrements
Does the drawng camply with spplicable praject design criteria, sysiam
0z | ar sirectural functional requirements, Scope Book, and Design basis | @ |3 | (@ |& |0
dlooumierils consie rad?
02 | Lo the camnectans validale the design calkoulabans reports? OO0 OO0 [0
Lo the grades of sbuclral conmechon bolt comply weh proges
T il P sl g le (e e o |o
Speciicabions?
ahres fhe fype, diameters and coaling =8 galvanized, of strecural balls
o5 yP= : H=g o|lo|o|o|o (o
ahoari on e drawing?
06 | Does the grade of nuls comply with project specihcabons’ A OO0 OO0 [0
Uones the grade of conneclion plales |[=ifener plabes) o with
o7 : * prare= { H 2 o|lo|o|lo|o |0
prrojiect Specifications? = A
Lous the hole @=ze af balt in confechon plates with
: P 1"514’”’ o|lo|(o|o|o (o
with the assumnplicns made in the caloulation? § ) )
Lons the sdoe distance of ball in coni I| |n"ﬂ"..'||| = ar wieh
o 2= a'"ff‘ 2 o|lo|o|o|o (o
af rolled section) comply with code?
o | Does the seoberSe-cursur dist un_-ﬁ u_'bqg.'-hﬁhl_:-gl'lﬂ'-:mrnl-.' with cade’? o|o|o|o|8 [0
11 | Have all ypas of connechoes hee G the draving OO0 OO0 [0
1% 1 od oonnestion & fulky pre-le=nsioned or shp crical
12 ype "L 'U ¥R " o|lo|o|e|e|o
clearly shawn an the drrwing?
13 | Has [he clash bebwean sles] CoILmn and N or wesher been checeadr | 3 | 3 | O o [0 (8
Have two dissrmilar melak been solated o avard corrceon cue b
14 . o o o|ag|ag| o |Q
galvanic action?
Has cormect costhcient of nchion been wsed for ncton onp (shp antical
15 i islip "o|o|a|o|o |B
Erdt=?
Uoas pe ol stes] connechions (shear ar mament) mabch vweh design
| ' “o|o|o|o|o|o
17 | Doas grads ol elecirodes comply 'wilth code o|og|o|ajao|o
Has compabblity of eecirodes with respect grace of sies] baen
18 Pttty p=tt o o|lo|o|lo|o|o
[y [T
19 | Has compatibility of weld thickness with Plate thickness been checesd? | B3 | 0 | O |2 (O |O
70 | Does dravwang include all relevant welting symbaols? O|o|[o|o|o (|0
21 | Has & nole lor minimum weld size provided n e drawing O[O [O[ao[o [0
Co-related Documents
22 | Has reference been provided for the Bst of drasing 7 = IO = I = T = = R =
22 | Has referencs been provided for the General Mates drasing 7 a|agja| o o |a
Hias refaranos been pravided far the Framing Flan showing conneclion
4 H d d o|lo|o|(o|o|o
fypes (shear or moment, 846,77
Coordination and Review
Has rate inbEpdisciphinary ard infradeparimeantal coardiration
75 P Hnary H o|lo|o|o|o (o
By dfome™
Hares reveewpers o ather desaphnesidepariments ayvaluabed fems
76 : FAnescer o|lo|o|o|o (o
pertnert o thair area and provided thair comments?
7 | Has the Kesponsible engneer nesolved their comments’? o0 [o[a[o [0
Happlcabls has the dravwng been stamped by a regsiered profEssonal
zg [ | ARPTEC : HECE AT . o|lo|o|o|o|o
arinesary
o | Has the drawing been checked for constroctabilitg?
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Structural Design Aids

Attachment 8 - EPM-KES-TP-000008 - Checklist - General Notes Drawing —

Template
PROJEET WAakE DRAWIRE MO HEY
ORIGINATOR | CHECHKER
R | ves | o | Moa | TeS | R

Preparation and Checking

o Uoes the drawing camply with apphcable codes, sfapdags and olololele lo
requlalony requrements?
Uoes the drawng comply weh apphicable praject desgn criena, sysem

0z | ar structural functicnal requirements, Scope Book, and Design basis | @ | @ |0 (0|8 |8
diocuments consicepad?
1% the coordmate syslem and @be arros direchon [Mecca) on

o | 2000 ¥ il o|o |o|o|o |0
Do the Allowakle Dearing Capaciy [AOC) and The seiements on The

» o the Allow aring Capacity | E] 5 menls on ololololo lo
drawing comply ‘with gaolechinical rapart?

. Eues ..he specihed grade of strectural stesl camply with project olololele lo
Bpeciicabons?

e El:iu& I.he speciied grade of holow stesl sechors camply projgec] olololoalo lo
Specificaions? =
] tn T 1e) da of I fa ke o f } |

mques.epregra of ca m & cpEnply “Ialoalolalao lo
Specificaions? L .

. Eues .Ihe peched grade of skankess WH projec ololelalalo
Specificabions? i

02 | Dous the speciied grase of weldng Alsgspidephenply weh coay EFREERERERERE

10 | Doss drawing inclide @ note Sor jog ot ae wekd | oo |o(o|a [0]

11 | Does bype o concrete/coptge i pay Wilh Qroject Specicatans @ 0|0 |00 (0 [O]

iz Flues the speciied comiEssn |.'_-.j:|renglhIEE-l:|u:.-3|I:II F!I:E“: O e b olololele lo
1 Subestruciure and s per- re| camply with project Spaciicatans?

2 Ll I.I1|:.~:-|.'|:-r.11ru|.1 -:-umuress!'.-lr strength [2E-days] of mass concrate olololoalo lo
camply with projest Specfoations?
Uoes the drawing spacily the speahed campressive strength 2E-days]

14 | af precast (not preipost Ensioned) concrete members aodalsg His| @@ | @@ @ |8
camply with projes! spacifications?
1] o ty the = e ir thi ol

i= cus drveang spacily minimum specbed comgpressive sirength of [0 o | o [l e g
precas! concrete skmants ol lifting stapa ¥
Uoes drvaing specily the specahed compressree sinength (2h-days) o

] . . . . o ojoja |Q
non=shrmk grawt and this camaly with projest speciications?
Uoes drvaing specily the speahed compressiee strength (28-days) ol

17 | cemenbsand marar, type of morar apdalsn this comply withproject | @ |3 |G |8 |3 |8
specfications?

- e = I L

= Uoes drvaing speaily .h.e =y e fiesd _mlﬁ.essn.'e strength {2H-days) ol olololoalo lo
blrdng cancrele and this comply 'with project speciicabions?
Uoss the fype and oprade of anchor balls o ¢owalh progect

15 _Lues.eypea prade of anchar g comply Wi ket o e (o lalo lo
Epecifications?

. Eues !he wpe and grade of sinuclural fastenens comply with progecl ololelalalo
Bpeciicabons®

21 LUoss the drmeing nu!ude A rabe far the ssparabon af Saa desemilar olololele lo
relals o aveid cormasion T

. Eues_l.h& grage of renfarceament  stesl comply owith progest ololololo lo
Epecilicabons?
Hawve the sphoe lengths for Sensan and compressan rabars been

3 oo ojaja |0

~ | checked with Codes?

74 | Do=s drawing include fabhlke for splice lengths? FREREREREDE
] {hes o oy e hmil consiruchon laads? Carsiruct

2 oug rareing 5|.E'.|1':,- & bmit an construchon laads retruction [ [ o e (el lo
Ioad shall nol exoeed live bad considerad in the design

6 | Uoes concrele cover comply wilh Frogect specihcatans’? Ojo|oja|a |a
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Structural Design Aids

Attachment 9 - EPM-KES-TP-000009 - Template - Structural Design Criteria —

Template
W
Ry EXPR Template - Structural Design Criteria

Tabie of Contents

mw «
(R «©
2 €
13 é
14 €
5 [
16
0 7
e 7
a 7
a ?
&z 7
&3 r
i4 .8
T 1
0 o
s A
52 B
53 El
¥ v
O ]
5% FPootUweloads... . [ . -
57 Ranloams E)
58 Foodleasm . O/ 9
4% Wadloah . - I 9
$9) Sewrclosh ... "0
511 Set Sxanng Loas 0
S12 Loads Due 1 Lasery S Pressores, Ceound Wiser 0
S35 Homteg Deviors Loxhs 0
B CoBMUOBIE m————— S ———— n
60 LOAD COMBINATIONS "
T2 MATERALS n
TN COPOMIE e — e s————11
72 Stncked S . — —— 1]
73 Reniocement Sioe 12
80 PROTECTION SYSTEMCOATINGS E H
0 FOUNDATION AND EARTH RETAINING STRUCTURES. L H
10O MGH RISE BUMLDING STRUCTURES ”
1 Swowsl Sysen 4
102 Codet i3 Stanonts 13
103 Hoh Rge Buldeg Loy B & ]
104 Wnd Loxh. S— - - - - n
1S Ssernc Loadks 10
1S Damvprg Sysem 13
110 TRANSPORTATION STRUCTURES. 9
111 Design Seevics Lie 1"
112 Codes s St e —
L I ] — — "
114 Loads Conmtmations: "
115 Bearings "

Document No.: EPM-KES-GL-000002 Rev 003 | Level - 3-E - External

Page 16 of 24

Electronic documents once printed, are uncontrolled and may become outdated. Refer to ECMS for current revision.

This Document is the exclusive property of Government Expenditure & Projects Efficiency Authority. And is subject to the restrictions set out in the Important Notice contained in this

Document.




Structural Design Aids
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Seadlld S Tempiate - Structural Design Criteria

1.0 GENERAL
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Wowd o S oty Sesgt D
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Structural Design Aids
LY g

Attachment 10 - EPM-KES-RG-000001 - List of Structural Deliverables - Template

(v
3¢ EXPRO LIST OF STRUCTURAL DELIVERABLES
Al
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See The 30 model 3hal ow spaiatc dapuitons v O repaerart of 30 vt
| 20 veew vt | SO st dasn due or 48 docetows | 3 | v | v | ¥ v St 16 e 1ead (iypem
N SSCerd delad a8 e v provect 30 CAD procodures corwrenl spphcatie kr
Coramvaton Fasites / Do Srows T ocamon and 1rpe of sepaed mmlhuh :
2 Cooearatng Man o m.mmmmw ¥ by ;M
A g d o VR L a e
B i
3 | Pewnising sbnscal PO apoicabie CormncIon wa v TOQUeTEWEs agpecatie Vo ¥
4 | Load Assmamere Stdes Wr!I!E .
s | Dewgn Bawis TDwegn Ciwria | 0 s v o Bacgire wh develop 4
Oucurreet TRL00008 e ] Crtera 4
Poter and M-
L) $00pe of Work' Spectioatons | VS Woe | MEO- o SOW -mol v v v
Taw eitws wacoore Ma
GUTY O I NG eTOrerT
7| Yook amege oror : A 3T G Pt o \ A reacson & smags
s b T e rg S recs wrerts Yor b
2| B Cuarsty Tamectt ) BOO o reledned Quarttes o J0%, G0N, & DO Wilestores S | BAD ' T | Secipioes (Sructe s Metharesl,
A Ovi o)
" SOPrIEg ruD 0 WoCke Sie
SO0 @aphir don BOrvge reeded 1) evatinh baundeion
1| Sowg Locason Mas <] conditors. Note  Coctech servites ire sulcorieacied. | # v
2000y delrver sl ~agirermeres claced on e
& » o o ke
1o | Sererd Avargesent Pare & 0 nu”‘“mmm‘.uun D v
[ dermcprer
Document No.: EPM-KES-GL-000002 Rev 003 | Level - 3-E - External Page 18 of 24

Electronic documents once printed, are uncontrolled and may become outdated. Refer to ECMS for current revision.
This Document is the exclusive property of Government Expenditure & Projects Efficiency Authority. And is subject to the restrictions set out in the Important Notice contained in this Document.



Structural Design Aids

Attachment 11 - EPM-KES-05-000001 - Drawing - Typical Footing Detail - Template
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\V/
Ve Structural Design Aids

Attachment 12 - EPM-KES-05-000002 - Drawing - Typical Beam Elevation and Section - Template
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Structural Design Aids

Attachment 13 - EPM-KES-05-000003 - Drawing - Typical One-Way Slab Detail - Template

7=

e

T T L,
- e -

ONE-WAY SLAB SCHEDULE
TOP BARS | TEMPERATURE
WA d BOTTOM RARS EADS NTERIOR BARS

St M for cumant s

e T WA
BAPSLR OF ACCANT S

Document No.: EPM-KES-GL-000002 Rev 003 | Level - 3-E - External

Page 21 of 24

Electronic documents once printed, are uncontrolled and may become outdated. Refer to ECMS for current revision.

This Document is the exclusive property of Government Expenditure & Projects Efficiency Authority. And is subject to the restrictions set out in the Important Notice contained in this Document.

LA O
DO 100 W P 108 IR
f - . LAl = 7
- - ‘
L0
2 LS
Maalw
PUTTOM DA TV
LEAR e L AR e
1 ’ - L ew
: . GRY |
L} | g,
! TN DASAND 5 RO CM ¥ AL A SAMALT YON NTRATANT DEANMOL
PATITY AL ERNTEY AN SEVE.OF §TANGARD DARANDA FOR B0 ON ML "™RsTy
| CAMLAA SOTEA On S AOWND CMANINGA 1O SONWIAIY K0 A MAERL AL 500500 MCE T BoLui ANt MO F SUBGN MECLMOAMINTYE g WRCHCANON WATURA, CODNS K0T .o L
& WRDRDYER APPROPIATE MATUNAL TARE OFF (VTOY 1% A SAGLE SORMAT 10 B PECVOCD 4 THE DIVAAAMD WM B Tl 5 OF [AO% COMPONENT jw 5 S0LTE SLAWONT
EEL SEONON, FLAMGE, GLAND, £92) ot ? /7 AT
. SRTRRELCE O SAMUN MOTES I RCEAMDE. ARBRLVATOME MECTON OF WAL 11T AL APTRCFWATE, YO8 MROVERD Oh $TAADASD DRARNGS ::— - e - Sl /1 r/ /4 4
. LEAROASD DRASIIOA Sodli L SNOR RS0 Ol O AFW VAL Mool
- | ISSUED FOR INFORMATION
BTANOAND ORAWNG PROMCT TITLE ¢ - INATY . o e Wekmattd )
.
TYINCAL ONESAY ARAEC T PHORCT TITLE 3 ARNRS THILE S EXPRO RO . g ke,
SUAS DETAL PROECT FITLE 3 n . —E— ~  r—r——v—— ("7 perey
- Ioe . NTS EPM KES 05000000 Q0N
W e




Structural Design Aids

Attachment 14 - EPM-KES-05-000004 - Drawing - Metal Stairs - Template
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Structural Design Aids

Attachment 15 - EPM-KES-05-000005 - Drawing -Concrete Cover Requirement - Template
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Structural Design Aids

GA Drawing - Template

Attachment 16 - EPM-KES-TP-000011 - Checklist - Transportation Structural

PROJECT WAME DRANIMNG MO REV.
EIRIEII{IAT[J CHECKER
Mi& | YES | MO | Ni& Tm
Preparation and Checking
0 Cioes the u:IrEnl:ung comply with applicable codes, standerpds and ololelo lolo
regulatory requirements?
Coss the drewing comply with spplicable project design crteris,
02 | systemn or structural functicnal requirements, Scope Book, and | 0 (0 |0 | O |00
Design basis documents considered?
03 Ara .Epphl:E.th specifications! standard details referenced in the note ololelo lolo
sections?
Has material information been mentioned on drawing related fo
o concrete, reinforcing steel, pre-siressing material fc.? ol bl el |n =
05 DI:IEEI the.-:'.-:un-:rete coating/protection system comply with Project olololn |n o
Specifications?
08 DI:IE.E the drawing idestifies precast and castin-place concreie olololn |n o
porticns clearhy?
Arg the coordinate system and the clear zone dimensions shown on |
a7 drswing comect? > 00|00 |00
03 DI:IE.E the drawing clearly provides the: rnad.hgn;.td ith dimensions to ololelo lolo
camizge wey—shouldars, swale, medign, di phamow efc.
Are  control-lines, Cﬂntrul—'nﬂa'n;br_ﬁnjhﬂ. a?gtj;--']:llﬂﬂEE (wertical’
o horizontal) shown clearly on the’ MQE el bl -~ - -
Does the drawing show Uifet 'nlqlar distances fo the passageway
10 Tunning under or over? \ "'%C“ul' II-,"»hl,lw*w' il - -
Are the gaps, st L ljoints, adequate to accommodate
" movenent ofdedk I y inferfersnce? bl - -
12 Has lhe_ d.ra'\uug r;ﬂrﬁed type of bearings, size, numbers, lagations ololelo lolo
and their inst details?
13 F'I:IEEthE d.rawmi; clearly mention F'I'E—.EtI'E»E:-Ed. Pre-tension=d” and ololelo lolo
Bost-fensioned” components and their detsils?
14 Arg ':.IFEE froughs, trough-terminals locations and details shown on olololo lolo
drawing’
15 Af al::utmer.ll & wing walls - hs.nne the fill profile, Material and protection ololelo lolo
been mentioned on the drawing?
18 | Is there any design' detsiling scope left for construction?” OD(Oo(O0] 0O OO
i7 Is the ;DI‘IS‘h’UGtEbIM‘_ﬁ" review done and recommendations considerad olololo lolo
for design™?
Co-related Documents
18 | Has the reference for General Motes drawing been provided? OO0 (0|0 OO
" Hawve the .I'EFEI-EHDES- of imterface drawings (MEFPF & Architecture) olololo lolo
been provided?
20 | Has reference of list of drawings been provided? OO0 (0|0 OO
Coordination and Review
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