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Short Description

seismic requirement at Dubai...



Description
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The procedures outlined in this document will be used as guides for building design Any building under design will pass through fundamental stages as the following: 1- Concept design stage 2- Scheme design stage 3- Detailed design stage 4- Authority approvals stage All drawings will be submitted with third party report 5- Construction stage
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1.Concept Design Stage The Structural Concept Report is structured to include the following content; A.



Site Study



B.



Structural Design Criteria



C.



Structural System – General



D.



Enabling Works



E.



Design loadings



F.



Design standards



G.



Specialist contractors,



H.



Structural materials



I.



Environmental criteria



J.



Specifications ,
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A. The Following List Will Be Mentioned In The Geotechnical Report: 



CABLE PERCUSSION ROTARY BOREHOLES TO 30,40,50, 60M BELOW GROUND LEVEL







PRESSURE METER







CONE PENETRATION TEST







PIEZOMETER







FALLING HEAD TEST



SEISMIC PARAMETER REQUIREMENTS: 



SITE PROFILE CLASSIFICATION







SITE TIME PERIOD







SITE SHEAR WAVE VELOCITY
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B. STRUCTURAL DESIGN CRITERIA The structural design concept includes selection of the following three fundamental components of the overall structural system;



1.



Structural Grid (spacing between columns)



2.



Structural System (i.e. flat slab, post tensioned, precast)



3.



Lateral Stability (initial 3D structure model must be done)
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C. Structural System 1.



STRUCTURAL GRID A number of schemes on a suitable structural grid size were considered, based primarily on the following factors; - Facilitating parking bay arrangement and circulation - Accommodating largest basement column sizes within parking bays - Feasibility of floor spans in basement and superstructures above ground - Maximizing flexibility of architectural layout in building structures.
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2.



FLOOR PLATE SCHEME



This study was carried out to establish the most efficient and economic structural floor plate system to be used for all structures. A total of 12 different schemes of available structural systems and are listed below; In-situ concrete flat slab with column head In-situ concrete flat slab with drop panel Hourdi slab with drop beams One way Hourdi slab with band beams Two way Hourdi slab with band beams Reinforced concrete hollow core slab with concrete drop beams Post tension flat slab system Reinforced concrete waffle slab with band beams Reinforced concrete ribbed slab with band beams. Composite steel beam with decking slab Solid in-situ concrete slab with drop beams
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3.



LATERAL STABILITY



 Lateral forces will be transferred to stabilizing core and shear wall structures through the



floor plates which will act as rigid/flexible diaphragms.  All building core, column and shear wall structures are required to extend continuously throughout the full depth of the basement structure so that lateral forces are transferred to the foundation system.  Resistance of structures to lateral forces shall be meet the requirements of the relevant design standards.



4.



MOVEMENT JOINTS Movement Joints will be provided at selected locations to accommodate the effects of changes in temperature. The maximum length of structure between movement joints will be 50 metres (equivalent to 6 no. structural bays).
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5. FOUNDATIONS Foundations to all superstructures and basement structures will be supported at basement formation level . Foundation design will be dependent on findings and recommendations of the Ground Investigation report. On the basis of Ground Investigation results and recommendation the foundation system may be as the following : a)Isolated footing. b)Strip footing. c)Isolated pile caps. d)Raft on soil. e)Raft on piles. The following variables from Investigation report to be considered :        



Allowable bearing capacity Excavation depth Soil sub grad reaction. External ground water level Allowable settlement for each system pile capacity (tension and compression) pile spacing pile stiffness (vertical and horizontal)
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D.



ENABLING WORKS



PERIMETER EARTH RETENTION SYSTEM     



Sheet pile king post (H steel beam and concrete blanket ) Contiguous Pile Wall Secant Pile Wall Diaphragm Wall



For each system, the wall will be supported at its base by embedment into the soil strata and may be laterally supported at various levels by grouted tie back anchors. The retention wall system will be designed and installed by a specialist Contractor. For design review the following results form Specialist Contractor will be considered and checked  The excavation depth  The surcharge load behind the wall  The maximum displacement at the very top of the wall  The maximum settlement behind the wall at the very top of the wall  The foundation system of the adjacent building if any  The factor of safety used to meet the construction schedule (short term or long term)  Wall design to meet all factor of safety and code requirement
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E.



DESIGN LOADINGS



The different types of loads for the design of the buildings are set out below. Dead loads  



Self weight of materials (Concrete or Steel) Super Imposed Dead Loads (Finishes/ Partitions and Ceiling/services) Live loads All live load values to be specify as per architectural plans and as per code



             



Retail Areas Cafeterias & Food Courts Public Areas Car Parking Car Park ramps Ground floor Roads Offices General Residential Apartments: Stairs & Corridors Storage Roofs with access Roofs without access Roofs landscaped Plant rooms
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Lateral Loads The design should consider the more onerous of the following lateral loading conditions:  Wind: Basic wind speed - 45m/s Ground roughness category 2 Class C  Seismic: Static Lateral Force Procedure in accordance with UBC97: Seismic Zone 2A , 2B Dubai Zone according to circular No. 191 Seismic Zone Factor Z= 0.15, 0.20 Soil profile from soil report Standard Occupancy Category 4, (TBC) Importance Factor I = 1.00 Temperature Load We have to take Average maximum and minimum temperatures during the summer and winter season And Difference in Temperature . Temperature load is applied on all the exposed surfaces of the structure to determine the worst effects. 27- NOV.- 2013
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F. DESIGN STANDARDS 



Concrete BS8110: Part 1: 1997 (amended November 2005) BS8110: Part 2: 1985 (amended November 2005) BS8007: 1987







Steelwork BS5950: Part 1: 2000 (amended May 2001) BS5950: Part 2: 2001 BS5950: Part 3: Sections 3.1: 1990 (amended October 2006) BS5950: Part 4: 1994 BS5950: Part 8: 2003



27- NOV.- 2013



Eng: Adel Asker



British Standard: Structural use of concrete Part 1: Code of practice for design and construction British Standard: Structural use of concrete Part 2: Code of practice for special circumstances British Standard: Code of practice for design of concrete structures for retaining aqueous liquids. British Standard: Structural use of Steelwork in building Part 1: Code of practice for design: rolled and welded sections. British Standard: Structural use of steelwork in building Part 2: Specifications for materials, fabrication and erection: rolled and welded sections. British standard: Structural use of steelwork in building Part 3: design in composite construction Section 3.1: Code of practice for design of simple and continuous composite beams. British standard: Structural use of steelwork in building Part 4: Code of practice for design of composite slabs with profiled steel sheeting. British Standard: Structural use of steelwork in building Part 8: Code of Practice for fire resistant design
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 Foundations & Basements BS8004: 1986 BS8102: 1990 



British Standard: Code of practice for foundations British Standard: Code of practice for protection of structures against water from the ground.



Loadings BS648:1964 (amended October 1969) BS 6399: Part 1:1996 (amended October 2002)







British Standard: Loading for buildings Part1: Code of Practice for dead and imposed loads.



Wind ASCE 7-05 BS6399: Part 3:1988 (amended May 1997)







British Standard of weights of building materials



American Standard: Loading for buildings Code of Practice for wind loads British Standard: Loading for Buildings Part 3: Code of Practice for imposed roof loads



Earthquakes UBC-97



Uniform Building Code (1997) Chapter 16, Division IV - Earthquake Design



(IBC)



International Building Code



(Dubai Seismic Code)



DM web site www//dm.gov.ae
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G. SPECIALIST CONTRACTORS 1.Specialist Contractors will be required to execute the following elements of work;



        



Ground Investigation Basement excavation retention system Temporary dewatering Basement bulk excavation Piling to permanent works Waterproofing to basement Structural steelwork (where applicable) Post tensioned concrete (where applicable) There may be a requirement for additional sub-contractors which will become evident as scheme design is developed.
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H. STRUCTURAL MATERIALS The following is a list of grades to be specified for various structural materials; o o o o o o o



Structural Concrete (Columns & Corbels) Structural Concrete (General Structure) Structural Concrete (Topping) Reinforcement Structural Steel Timber Masonry



- Grade C60 - Grade C45 - Grade C45 - Grade 460 - Grade S275 - Class C18 - Strength Class S5.



All material grades, including testing requirements, will comply with the relevant Code of Practice, and will be appropriate for requirements of strength, durability. Also you can change the values above to meet the project requirements
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I. ENVIRONMENTAL CRITERIA Fire resistance Fire resistance requirements, as set out in the Concept Fire and Safety Report, will be met by providing appropriate cover to reinforcement and minimum section thickness for the particular elements as set out in BS8110, Part 1. Fire protection to structural steel will be provided by application of intumescent paint. Exposure



Exposure classes shall be defined as follows, in accordance with BS8110; – Severe (external), Mild (internal). Nominal cover to reinforcement for these exposure classes (subject to review at detailed design and to consideration of particular fire resistance requirements):Pile caps Walls Walls Columns Slabs Slabs
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– 75mm to soil face (with membrane concrete) protection) – 40mm (external faces) – 25mm (internal faces) – 40mm – 25mm (internal faces) – 40mm (external faces)
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J. SPICIFICATION Structural Engineering specifications will generally consist of the following;      



Site Demolition and Clearance Perimeter Earth Retention System Temporary Dewatering Bulk Earthworks Piling Works Main Contract Structural Engineering Works



SUBMISSIONS AND APPROVALS Dubai Municipality approvals of design, drawings and specifications are required for the following elements of design/construction;      



Perimeter Earth Retention System Temporary Dewatering Bulk Excavation Piling to Permanent Works Substructure Design (basement and foundations) Superstructure Design (building structures above ground
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2. Scheme Design Stage The following list will be considered and will be frozen form the main consultant During Scheme Stage and before modelling and elements Design of substructure and Super structure A. Floor system. B. Columns sizes and locations. C. Walls thicknesses and locations. D. Loading diagrams.
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3. Detailed Design Stage



The following list will be considered during detailed design Stage: A. GA drawing and reinforcement details. B. Columns dimension and reinforcement details. C. Walls thicknesses and reinforcement details. D. Foundation system, dimensions and reinforcement details E. General notes and standard details
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PROGRAM ANALYSIS FOR BUILDINGS Modeling, Analysis and Design



ELEVATION



3D-MODEL 27- NOV.- 2013
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Ground Floor Plan
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Typical Floor Plan
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Mode Shape 1 T=2.5748 Sec
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Mode Shape 2 T=2.5748 Sec
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Mode Shape 3 T=1.8047 Sec
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Superimposed Dead Loads and Live Loads Details of Super Imposed Dead Load



Occupancy of



Sl.No



Floor



Total Load



Description of Load



(kPa)



SDL (kPa)



Live Load (kPa)



1



Car Parking



False Ceiling/Service Ducts



0.5



0.5



3.5



2



Plant Room



a. 75mm Floor Finish b. False Ceiling/Service Ducts



1.8 0.5



2.3



7.5



1.8 0.5



2.3



5.0



Storage Areas



a. 75mm Floor Finish b. False Ceiling/Service Ducts



Retail Areas



a. 75mm Floor Finish b. False Ceiling/Service Ducts



1.8 0.5



2.3



5.0



3.0



4.0



Basement



3



4



a.150mm Floor Finish (100mm Screed & Tiles Plus 50mm Lightweight Fill) 5



2.5



Office Corridors b.



27- NOV.- 2013



False Ceiling/Service Ducts



Eng: Adel Asker



0.5



Dubai Municipality



Superimposed Dead Loads and Live Loads Occupancy of



Sl.No



7



(kPa)



(kPa)



a. 150mm Raised Floor b. Lightweight demountable dry partition c. False Ceiling/Service Ducts



0.5 1.0 0.5



2.0



3.5



a. 150mm Raised Floor b. False Ceiling/Service Ducts



0.5 0.5



1.0



7.5



Green Roof



a. 300mm Soil b. 150mm Average Screed c. Waterproofing d. Geotextile d. False Ceiling/Service Ducts



6.0 3.3 0.1 0.1 0.5



10.0



5.0



Paved Roof



a. 50mm Paving + Sand Bed b. 150mm Average Screed c. Waterproofing d. Geotextile



1.0 3.3 0.1 0.1



5.0



5.0



Offices Storage



9
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Live Load



Load



Offices



8



Total SDL



Floor



6



Details of Super Imposed Dead Load



Area



Description of Load
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(kPa)



Seismic Design Parameters Based on Volume 2, Uniform Building Code-1997 Sl.No



Seismic Parameters



Symbols/ Notations



Remarks



Design Base Shear, VD



V = Cv I W RT



Base shear from analysis to be magnified to VD



2



Maximum Base Shear, VMAX



V = 2.5Ca I W RT



VD < VMAX



3



Minimum Base Shear, VMIN



4



Seismic Coefficient, Cv



Cv =



0.25



Based on soil profile type Si and zone factor Z



5



Seismic Coefficient, Ca



Ca =



0.18



Based on soil profile type Si and zone factor Z



6



Soil Profile Type, Si



SB



Soil profile is rock according to Geotechnical investigation.



1
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Seismic Design Parameters Based on Volume 2, Uniform Building Code-1997 Sl.No



Seismic Parameters



7



Seismic Zone Factor, Z



8



Seismic Importance Factor, I



9



Seismic Dead Load, W



Symbols/ Notations Z =



Remarks



0.15, 0.20



Seismic Zone 2A or 2B is considered.



1.00



Occupancy category is standard occupancy structures.



I =



W = Total Dead Load



No live load is considered according to 1630.1.1



Inherent Over Strength and 10



R =



Global Ductility Capacity



4.5



Concrete buildings with Cores and Shear walls



Factor, R 11



Structure Period, T
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Seasonal Temperature Variations



Sl.No



Season



Average Maximum External Temperature (oC)



1



Summer



42



22



20



2



Winter



27



16



11
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Type of Elements Used in Structural Analysis• Sl.No



Structural Element



Type of Element



1



Columns



Frame Element



2



Walls



Shell Element



Assigned as piers



3



Coupling Beams



Shell Element



Assigned as spandrels



4



Beams



Frame Element



5
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Remarks Two nodded line element



Two nodded line element Assigned as 4 and 3 nodded area element. Assigned as rigid or semi rigid diaphragm
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Material Properties inputs. • Mass Density Concrete = 2.54 Tone/m3



Steel = 7.8271 Tone/m3



• Weight Density Concrete = 25.0 kN/m3



Steel = 77 kN/m3



• Modulus of Elasticity Concrete (mean value) Refer to Table 7.2 of BS 8110-2-1985 (24000000 kN/m2) C20 = 24 kN/mm2 (25000000 kN/m2) C25 = 25 kN/mm2 (26000000 kN/m2) C30 = 26 kN/mm2 (28000000 kN/m2) C40 = 28 kN/mm2 (30000000 kN/m2) C50 = 30 kN/mm2 (32000000 kN/m2) C60 = 32 kN/mm2 Modulus of elasticity for concrete strength over 60 N/mm2, refer to equation 17 of the BS 8110-2-1985. (200000000 kN/m2) Steel = 200 kN/mm2
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Structural Elements Frame Elements Beam – Column - Brace



Area Elements Walls – Ramps - Floor Slabs



Area elements are characterized into 3 types namely; shell, membrane and plate which can be further classified either thick plate or thin plate. Membrane Membranes are area elements only have in-plane stiffness they are not capable of resisting out of plane loads. When membrane elements are used for modelling slab, gravity loads are distributed to the supporting beams. ETABS automatically use Membrane – elements when metal deck or hollow core options are used. Plate



Plates are area elements only have out-of-plane stiffness properties. They have plate bending properties for gravity loads only.



Shell



Shells are area elements have both the in-plane membrane and out-of-plane plate bending stiffness. They are recommended for all types of area elements where plate bending due to gravity and lateral forces is being considered.
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LOADING INPUTS •



Dead Loads



•



Superimposed Dead Loads



•



Reduced Live Load



•



Live Load



•



Static Seismic Load



•



Dynamic Seismic Load.



•



Wind Load



•



Load Combinations



•



P-delta Load.
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CHECKLIST IN REVIEWING MODEL •



Project Initial information review



•



Comparative investigation between geometry model against structural drawings



•



Look at analysis run log for error messages



•



Check deformation shapes and magnitudes



• • •



Check design data and parameters



•



Check frame/ area elements’ adequacy



Check generated support loads and reactions
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FOR ANY CLARIFICATION AND MORE DETAILS PLEASE DON'T HESITATE TO CONTACT



BEST REGARDS



MANY THANKS
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