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PHASE ZERO STRUCTURAL DESIGN

In these maps, the generalities are discussed and the feasibility of implementing the project in these maps is
investigated. Simple, detail less plans such as crocs, which are used only to locate different spaces and draw the overall
schism of the project, fall into this category. Also in this phase, recognition of the region's climate, architectural
conditions of the region, terms and conditions, frameworks and standards, etc. The project is considered in terms of
technical and economic justification as well as cultural.

PHASE 1 STRUCTURAL DESIGN

After finalizing the design in phase zero, they draw the building maps accurately with the appropriate scale.
These maps show the architectural characteristics of the building, such as the establishment, the relationships of spaces
and the specifications of the building's facades, and are the basis for evaluating and deciding employers and users and
investors. In order to explain the design to others, drawing, presenting the design accurately and beautifully, and even
making replicas or architectural animations, is of great importance. These maps remain incomplete and do not contain

many details. In general, phase 1 maps in the building include "building position map", "floor plan map", "building
cutting map" and "building facade map".
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PHASE 2 STRUCTURAL DESIGN

After eliminating the possible defects of the design and maps in phase 1 by the employer, the design phase 2
maps are carried out with all the executive data, dimensions and measurements, determining the type of materials and
other items. These maps include items such as foundations, column dimensions, pipe paths, materials of walls, materials
and details of doors and windows, flooring materials, lamps, location, etc. is.
It is important to note that before designing the architectural phase 2, all structural, mechanical and electrical
installations designed in phase 1 should be reviewed and any possible forms and contradictions between them should
be resolved. One of the contradictory issues related to structural, installation and architectural maps is the location of
the ducts of facilities that even the wrong concrete and concrete destruction have been experienced in the executive
works.

TYPES OF MAPS
Construction maps are divided into four categories: architectural, structural, mechanical and electrical maps:
Architectural Drawings:

These maps are designed by the architect, who determines the full specifications of the materials and the executive
details of the different parts of the building. These maps are also identified by the abbreviation "A".

Structural Drawings:

These maps are designed by Engineer accountant and introduce the specifications of foundations, columns, beams and
roof coverings. These maps are also identified by the abbreviation "S".

Mechanical drawings:

These maps are designed by the mechanical engineer and introduce the water supply system, sewage disposal, heating
and cooling. These maps are also defined by the abbreviation "M".

Electrical Drawings:

These maps are designed by the electrical engineer and introduce the lighting system, key and socket and the building
phone.

Plans, facades and cuts

To specify a point in space, we need three coordinate components. Objects are composed of joining points. Therefore,
the location of objects and their sides can be identified using maps. For this purpose, we need cutting maps and plans
to determine the spatial and sides characteristics of the map components. In general, in maps to display each part, we
use three maps of "Plan”, "Nama" and "Cut".

We can see how to draw these maps in the figure below.
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How to draw "A" plan, "B" cutting from a certain juncture, "C" different facades of the building

Architectural Drawings

Architectural maps include site plan, all facades of the building, basement plan, floor plan and floor type map, furniture
plan, roof slope plan and cuts from different parts of the structure.

Architectural Design Stages

In order to accomplish the architectural design path, steps must be taken to achieve the desired goal, each step must
be taken efficiently. All projects for architectural design consist of three main parts:

1) Phase Zero Architectural Design

2) Phase 1 Architectural Design

3) Phase 2 Architectural Design

General Architectural Drawings

Architectural drawings are named after the letter A indexing, the engineering system of each city provides general
requirements related to the project, usually the general requirements of the project along with the list of maps in the
sheet A-00 are provided in each sheet in the corner of the map or on the side of the map, the general information of
the building and the specifications of the site and the owner are provided in each sheet. And an example of the list of
architectural maps can be seen in the figure below.
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Drawing Name Scale Paper Size Drawing Name Scale Paper Size
000-Drawinglndex 1/2" perfoot  36"x24" St ructura | D raw | n g g
A I"ti St i c $-000-Drawinglndex 1/2" perfoot  36"x24"
B-080_Art-FullNorth 1/4" perfoot  36"x24" 5-010_Struct-StructuralNotes 1/2" perfoot  36"x24"
£.083_ArL-FullEast 1/a" per foot 5025_Struct-WallFoundation 1/2" perfoot  36"x24"
8.082_ Art-FullWest 1/4" per foot 5.026_Struct-InternalWallFoundation 1/2" perfoot  36"x24"
B-081_Art-fullsouth 1/4" per foot 5.030_Struct-BackfilledWall 1/2" perfoot  36"x24"
5.050_StructureFlooring 1/2" perfoot  36"x24"
Architect ID . 5.052_StructureDetailsEla2 1/2" perfoot  36"x24"
rcnitectural Drawings 5053 _StructureDetails€130 1/2 perfoot  36"24"
080 ArchUnilhedasement 1avperfoor  36w24" 5:054_StructureDetailsElL6 1/2" perfoot  36"x24"
A-090_Arch-FloorplanMain 1a"perfoot  36'x24" 5-057_StructureMiscDetails 1/2" perfoot  36"x24"
091 _Arch-FloorPlanBedroom 1a"perfoot 624" 5058_SouthShearWallBasement 1/2" perfoot  36"x24"
A-092_Arch-PlanRoof 18" perfoot  36°x2 5-059_AtticShearwalls 1/2" perfoot  36"x24"
A-005_Arch-WallFoundationDesignFull 1/2" perfoot 36" G, SHO050-StrictliraCabiimrDatalls HZjperioot  AEHasY
A-006_Arch-IntemalWallFoundationFull 1/2" perfoot  36'x2 o ., .
A-010_Arch-FoundationWithDeckingTop 1/8" per foot  36'x24" § 2200 UGt teTop Ltk XA
A-015_Arch-FoundationWithDeckingBottom  1/2" per foot ~ 36"x24" 5-203_StructPlotBulldingsiteBottom 1/a" perfoot  36'x24
A123 Arch-NorthElevFull Afa*perfoot 364" | 5210_StructfoundationDeckingTop 1/4" perfoot ~ 36"x24"
A122_Arch-EastEleveull a*perioot  36'%24" $-211_StructFoundationDeckingBottom 1/4" per oot 36"x24"
A121-Arch WastgloiFul a"perfoot 362 5220 StructFloorPlanBasementTop 1/4" perfoot ~ 36"x24"
pamly R e perfoot  3620° 5-221_StructFloorPlanBasementBottom 1/4" per foot  36"x24"
- 5-222_StructFloorPlanMainTop 1/4" perfoot  36"x24"
§-223_StructFloorPlanMainBotiom 1/4" perfoot  36"x24"
5.226_StructFloorPlangedroom 1/4" per foot  36"x24"
5228 StructPlanAltic 1/4" perfoot  36"x24"
% 5-240_StructCeilingBeamsBasementTop 1/4" perfoot ~ 36"x24"
DFwng Naie sealé Pipeig 5241_StructCeilingBeamsBasementBottom  1/4" per foot  36"x24"
5-244_StructCeilingBeamsMainLevel 1/4" perfoot  36"x24"
Plumbin g Drawin gs 5-245_structCeilingBeamsBedroomLevel 1/4" perfoot  36"x24"
P-011_Plumbing-Plan-UnfinishedBasement 1/4" perfoot  36"x24" $-300_StructElev-EastDeckEdge 4" perfoot  36"x24"
5-305_StructElev-EastMainWall 1/4" per foot  36"x24"
5-310_StructElev-Halfwaylnside€ast 1/4" perfoot  36"x24"
Plot 5-315_StructElev-EastinternalWall 1/4" perfoot  36"x24"
e R e 5320 StructElev-BuildingCenterNorthSouth  1/4" per foot  36"x24"

5-325_StructElev-Westinternalwall 1/4" perfoot  36"x24"

t'&;—::ﬁ“.‘:gf"“::e:% ” ;;:,‘ per :°°: i:,"‘i:_ 5-330_StructElev-HalfwayInsideWest 1/4" per oot 36"x24"
L:ooﬁf‘s“fl d!"”g[‘ﬂ '“ b Lo “"’[ 35"'2“ $-335_Structlev-WestMainwall 1/4" perfoot ~ 36"x24"
_HratBurdingN=Bottom - et [0 L X2 5-340_Structlev-WestDeckEdge 1/4" perfoot  36"x24"
1-004_PlolBuildingSiteWest 1/4" perfool  36"x24 2 s
% iy $-400_StructElev-BottomGardenStairs 1/4" per foot  36"x24'

L-070_PlotFullNoBorder 1"=200feet  11"x8.5' % e
o eibuig arioborder el 5-405_StructElev-HalfwayGardenStairs 1/4" per foot ~ 36"x24
= - 5-410_StructElev-TopGardenstairs 36"x24"

1/4" per foot

- - 5-415_StructElev-SouthWallSouthPortico 1/4" perfoot  36"x24"
Draina ge Drawin gs 5420 Structelev-HalfwaySouthPortico 14" perfoot  36'%24"
. . il 5.425_StructElev-SouthMainWall /4" perfoot  36"x24"

D10 /0ealtage-{mplementation 12 perifonic. K00 5-430_StructElev-HalfwaylnsideSouth 12 :er fool  36"x24"
= % 5-435_StructElev-GarageSupports 1/4" perfoot  36"x24"
F ] re D e pt D raW| ngs $-440_StructElev-BuildingCenterEastWest 1/4" perfoot  36"x24"
N x $-445_StructElev-HalfwaylnsideNorth 1/4" perfoot  36"x24"

FO80 Fe:Sprinkengaserent Waupeitool: ;36087 5-450_StructElev-NorthMainWall 1/4" perfoot  36'x24"
F-070_Fire-SprinklersMainLevel 1/4" perfoot  36"x24" 5-455_StructElev-HalfwayNorthPortico 1/4" per oot 36"x24"
F080 tire SprinkderiedroomLavel Lazperioot, (36mxds 5-460_StructElev-NorthWallNorthPortico 1/4" per foot  36'x24"
£090: Eire:Spcinkiershoof 47pertoot, [3Tn24" 5-465_StructElev-NorthWallDrivewaySupport  1/4" per foot  36'x24"
5-500_StructElev-RoofFramingWest 1/4" perfoot  36"x24"

5.501_StructElev-RoofFramingSouth 1/4" perfoot  36"x24"

5:510_StructPlan-RoofFraming 1/4" perfoot  36"x24"

General Architectural Drawings

Architectural Map Details

Architectural maps are usually drawn on a scale of 1/200. In order to have sufficient mastery of architectural maps and
sufficient familiarity with the project's situations and dimensions, we need to be aware of the signs in the maps. In the
following, we will state some important signs of architectural maps and special executive data.

Signs on architectural maps
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Signs on architectural maps
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Executive Data in Architectural Maps
In the following, we will examine the general data of buildings. Note that what is stated in this section is conventional
data in architectural drawings and may be needed in a particular data structure for a component.

Staircase Executive Data
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Staircase or staircase is one of the most important components of the building that we should pay special attention to
during the implementation. To avoid mistakes, zooming in on maps is a very ideal solution. In the executive details of
the staircase, the appropriate and standard dimensions of the staircase box, the nhumber, height and width of the stairs

and ... to be considered.
Arrows are used to display the path along the stairs and reach the top floor. Each step has the specifications shown in
the figure below and then explains every important feature and terminology in the structure of the stairs.

\— INSTALL ANGULAR
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71| Page



European Journal of Agricultural and Rural Education (EJARE)

Specifications of each step of the stairs

Stair floor: The upper surface of the stairs on which the foot is placed is called "stair floor".
Height of one step: The vertical distance of two consecutive stair floors is called "stair height".

Stair forehead: The vertical piece that sits between the two floors of the stairs is called the "stair forehead".
Stair species: The surfaces on the sides of the stairs are called "cheeks".

Stair width: The distance between the cheeks of each step is called "the width of the stairs".

Stair floor groove: On each floor of the stairs there are usually one or two grooves along the width of the stairs,
these grooves are created with the aim of preventing slippage.

G. Stair cape: The forehead of the stair floor from the forehead of the stairs is called "stair cape".

o Ensure stairway is brightly lit

mmoow>

e Take care when carrying things up
and down stairs

Be careful after consuming
oS o8
alcohol or medication -

o Secure wobbly balustrades

- Don't leave objects e
‘ on the stairs
>
Q)‘% e
% Avoid highly patterned carpets e
<
» Fix loose carpeting °
Avoid wearing socks on 3

w polished wood or
painted stair treads m

Replace broken or
missing spindles

Install at least
one handrail

Don't wear poorly Wear glasses suitable
fitting footwear on the for judging distances
stairs

Figure 12- Row of stairs and footpaths
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Step row: A set of consecutive stairs between two level differences is called "row of stairs".
Staircase: The level on which a person steps after traversing a row of stairs, is used with the aim of resting or changing
the direction of the stairs, the maximum number of consecutive stairs is 12, and if the number of stairs is more than
this amount, there is a need for the footman to rest.
Step Eye: The distance between several rows of stairs in the form of a round-up is called "stair eye", in the figure below
is a sample of the step eye.
. \‘ / rk SOGRY,
Lo o8

Stair Eye

Fences: Turrets and shields to prevent people from falling, which according to the necessary standards, the necessary
executive data are provided for them, fences can be made of wood, metal, masonry materials, among other uses of
fences on balconies that have different executive data according to the conditions.

HEADROOM

HEIGHT

3
2
3
4
3
2
<

LENGTH

DIMENSIONS

1- Handrail extension
2- Clear width

3- Stringer width

4- Gap between flights

Staircase plan and its details
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Alternate step style.
Maintain minimum throat depth.

Sawn out to
receive treads
and risers

Use subfloor adhesive
to improve the stair
performance and
minimize squeaks

A35 framing anchor by Simpson
Strong-Tie® or MPAT anchor by USP
Structural Connectors® or equal.
Fasten with twelve 8d (0.131" x 1%%")
nails. Use two framing anchors with
Let-in 2x4 nailer. Use 14" rim board
eight 10d (0.148" x 3")
nails, staggered. Nail into
framing members below.
At concrete floors use
three %" dia. x 3" long
anchor bolts.

Throat depth:

33" min. at 9%" rim board

5%" min. at 17" rim board

774" min. at 14" rim board Notch. Tight fit.

Studs at 16" on-center
maximum

Optional continuous 2x4
reinforcement® on one side led ith
flush to bottom edge. Nail ;‘:1 02193'1!“ 232“_*
with 10d (0.128" x 3') nails I( X 2)°)
at 12" on-center, staggered. nail per side

Toenail stringer

Three 16 28 ledger

(0.162" x 3%")
nails per stud

(1) Minimum throat depths may be reduced by an additional %" for 11%4" and 14" material depths if 2x4 reinforcement is
used and provided total rises and runs are limited to table values for unreinforced stringers.

a % (2) Minimum No. 2 hem-fir, spruce-pine-fir or better grade.
e DO NOT over cut
\ fj’ stair stringer

Figure 13- Stair cornice and its slope angle Executive details of stairs

Note: In general, stairs are divided into different types of use, staircases, duplex stairs and emergency stairs are used
for specific purposes in buildings, in any case, displaying each of them in architectural maps is mandatory.

Layout or Zoom Maps

Usually, in the architectural phase 2 maps, The executive details of some spaces (such as staircases, bathrooms,
kitchens and bathrooms) are displayed separately, this is much more pronounced in large projects, the humber of such
details varies according to the importance of the project and the spaces and their complexity in these maps, such as
the layout of the elements in the desired space, how to execute the thinning, slope and the location of the floor
installation. Passions and... Displayed. In the figure below, we will see examples of layout maps.

® & O 0 =

®/ | Jw/%g/

Layout map of kitchen and staircase

Study of plans, facades and architectural cutting
In the main text of the E book, we will thoroughly examine the plan, cutting and fagade of a 4-storeybuilding. To view
the full text of this E book, download the PDF file.
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STRUCTURAL DRAWINGS

Structural drawings include material specifications, construction details and installation of guard structures and
structural elements including foundations, main and minor beams, columns, retaining and shear walls, braces and
fittings in these maps all details of the implementation of ceilings, staircases, between frames and wall posts, etc.
delivered. Any defects in the presentation of maps may cause confusion and even postpone the project's delivery date.
Also, structural maps are the continuity point of architectural maps, mechanical and electrical installations. Because if
there is a contradiction in the maps, unsupervised implementation such as shaving, cutting, piercing or destroying
structural elements will result. The purpose of the mentioned destructions is mainly to pass the pipes of the facilities,
installing signs, chimneys and implementing ducts.

ABBREVIATIONS OF STRUCTURAL MAPS
To introduce different elements in maps, a series of standard signs are usually used, the most important and
most widely used of which are presented in the figure below.

Abbreviations in structural maps

A look at the maps of the Guardian structure
Each project needs 4 groups of construction maps. These four groups include architectural, structural, electrical

and mechanical installations. However, due to the progress of the construction industry, another group of these maps
should be added to the construction maps group. In fact, due to underground constructions due to economic problems,
we need to sustain and excavate operations. This operation requires executive maps that due to their proximity to
structural maps, we will examine it in this book.
Among the structures of conventional guards in the construction industry are the following:

1) Guard structure by truss method

2) Guard structure by nailing method

3) Guard structure by anchorage method (sewing back)

4) Guard structure by mutual harness method

Drawing of concrete building

Studying the maps of concrete structures due to their popularity is one of the necessities of the discussion of
building map reading, in this book we will examine the maps of several concrete buildings with different characteristics
as follows:
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Landscape of concrete structure maps survey
¢ Details of rebars
¢ Foundation
e Column
e Beam
» Concrete Shear Wall
e Structural Ceiling System
o Stairs
o Wall Post
Rebar Details

Length, bending radius of main armatures, hooks along with inhibitory length and longitudinal armature patches
are among the things that should be controlled and properly executed in maps. Any defects in the presentation of data
and the implementation of these items will call into question the seismic performance of the structure. The items
mentioned in the maps can be presented in different ways, including in tables.
Values expressed for inhibitory length, hooks, patches, etc. Changes may be made in accordance with the time and
change of the bylaws. In the following figure, in three parts, the details of the bend, patch and overlapping length of
the armatures are mentioned.
Map reading of steel building

The map of steel structures has more details than the map of concrete structures, in this section we will
examine the steel structures from foundation to roof and we will provide everything that is needed for full understanding
of the map, we will see a view of the process that we will take to check the steel structure maps in this E book:
Prospects for reviewing steel structure maps
¢ Foundation
e Column
e Beam
» Bracing
¢ Concrete Shear Wall
o Steel Shear Wall

» Fittings
e Structural Ceiling System
o Stairs
o Wall Post
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