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4.17. Vary Speed Drive (VSD) for LV. Motor

- INNOMOTICS Germany

- Toshiba Japan

- Schneider Europe

- Danfoss Denmark

- Fuji Electric Japan/Thailand

- ABB Finland
4.18. UPS and D.C.Charger Unit

- Yuasa Japan

- Gutor Switzerland

- Borri Italy

- Statron Switzerland

- AEG Germany
4.19. Seal Lead Acid Maintenance Free Batteries

- Yuasa Japan

- GNB U.S.A.

- Sonnenschein Germany

- Exide Germany

- Hoppecke Germany

- Fiamm Italy

- BAE Germany
4.20. Closed Circuit Television (CCTV)

- Pelco U.S.A.

- Videotec U.S.A.

- Avigilon U.S.A.

- AXIS Sweden

*= Temporary List (See note 10.)
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ADDENDUM
Iltem Section Description
3.1.8 - Added

3.1.8 Manual Self Discharge Function shall be able to
enable or disable.
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ENGINEERING STANDARD
REV: 3

1 General

This Engineering standard defines for the design and performance of all
type of uninterruptible power supplies (UPS) unit per power system is
125Vdc, 24Vdc and 220Vac including test and system commissioning. The
UPS specification shall conform to the specified standards / codes and also
the requirements defined below.

2 Systems Requirements

2.1 UPS systems shall be designed to the latest technology and in accordance with

Section 2.7 of ES-70.01. The 220Vac UPS shall be configured in accordance with Fig1.

The 125Vdc & 24Vdc UPS system shall be configured in accordance with Fig 2 and 3.
2.2 The UPS unit shall comply with IEC 60146-1-1, IEC 62040-1-2, IEC 62040-2, IEC 62040-

3

2.3 The Rectifiers/Battery Charger unit shall comply with IEC 60146-1-1, IEC 62040-3, IEC
60623, IEC 60896, IEC 62259.

2.4 The design and performance of UPS equipment shall conform to the requirements
within this standard and the following characteristics.

1.

Fail Safe Auxiliary Power System 125 Vdc
System shall be centralized and designed for the following characteristics:

a)
b)
c)

d)

e)

Voltage fluctuation shall be maintained within limits of + 2 % of the rated
nominal voltage.

Battery backup shall be available over a period of minimum 0.5 hours, for
general user.

Charger units shall be suitable for continuous load supplies in both battery
boost and float charging operation.

The system shall have parallel redundancy (50% load sharing from each
rectifier) and each rectifier shall be designed for the full load requirement
plus a surplus of 30 % minimum.

The output voltage ripple shall be less than 5% rms total harmonic
distortion with or without the battery connected.

Fail Safe Auxiliary Power System 24 Vdc.
The system shall be centralized and designed for the following characteristics:

a)

b)

Voltage fluctuation shall be maintained within limits of + 2 % of the rated
nominal voltage.

Battery backup shall be available over a period of minimum 0.5 hours for
general user, 2.0 Hrs for Telephone and Public Address System, 4.0 Hrs for
Fire Alarm System and 24 Hrs. for Fire Fighting System
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2.5

2.6

2.7

2.8

2.9

c) Charger units shall be suitable for continuous load supplies in both battery
boost and float charging operation.

d) The system shall consist of 2 UPSs. Each UPS shall be provided with its
own battery backup and each rectifier shall be designed for the full load
requirement plus a surplus of 30 % minimum. Then from output of each
UPS, it will feed via double feeders to each load.

e) The output voltage ripple shall be less than 5% rms total harmonic
distortion with or without the battery connected.

3. Uninterruptible Power Systems 220 VAC.

The system shall be centralized and designed for the following characteristics:

a) Voltage fluctuation shall be maintained within limits of + 2 % of the rated
nominal voltage.

b) Output ac harmonic content shall be less than 5 % of the fundamental wave
with linear symmetrical load.

c¢) Inverter output frequency shall be 50 Hz + 0.5 Hz.

d) Voltage dip shall be less than 8 % at 100 % load step.

e) Load power factor shall be considered with 0.8 lag to unity.

f) Battery backup shall be available over a period of minimum 0.5 hours for
general user, 2.0 Hrs for Telephone and Public Address System, 4.0 Hrs for
Fire Alarm System and 24 Hrs. for Fire Fighting System

g) The system shall consist of 2 UPSs. Each UPS shall be provided with its
own battery backup and each rectifier shall be designed for the full load
requirement plus a surplus of 30 % minimum. Then from output of each
UPS, it will feed via double feeders to each load.

h) The inverter shall be provided with high-speed electronic bypass for
uninterrupted emc in the event of an inverter failure.

The limits of voltage and frequency fluctuation permissible for connected loads shall
be less than that required by equipment within system.

As far as possible, instruments needing specially stabilized power supplies shall be
avoided. If any such instruments are required, they shall be furnished complete with
power units capable of accepting the normal instrument power with its permissible
fluctuations in voltage or frequency or both.

The 2 off (min) outgoing circuit breakers shall be spared for each type of circuit
breaker.

The electronic parts and components shall be designed without effective from
electromagnetic and radio interference.

The design and selection of equipment and components shall be based on achieving
the following minimum lifetimes:

29
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a) 20 years for the rectifier, inverter and associated auxiliaries;

b) 6 years continuous operation for rotating equipment, e.g. cooling fans;

c) 10 years for capacitors of the electrolytic type to retain capacity needed to
operate within the specified tolerances;

d) 15 years for Lead Acid battery cells when operating in an average indoor
ambient temperature of 25 °C

2.10 Service Conditions
Rectifiers / Battery charger / Inverters / Battery shall be located inside a freely
ventilated room or module in which the following conditions apply:

maximum ambient air temperature 1 42°C
average room air temperature : 20°Cto 25°C
relative humidity not exceeding 1 90 %

altitude not exceeding : 1000 m

2.11 All batteries shall be located in a suitably conditioned environment separate from
the UPS. The Manufacturer shall specify the size of conductor required for the
battery cables, based on a cable length not exceeding 20 m.

2.12 All Rectifiers/ Inverters units shall comply with the requirements for EMC as
defined in IEC 62040-2 Category C3.

2.13 The battery capacity calculation shall be based upon IEEE 485.

3 Rectifiers / Battery charger / Inverters Specifications

3.1 General

3.1.1 Static type rectifiers/Battery charger and inverters of the transistorized or
thyristorized type shall be used in general.

3.1.2 They shall be installed within metal enclosed panel boards that are ready
assembled and wired. The enclosure shall satisfy IP42 as the minimum
degree of protection in accordance with IEC 60529. Sufficient ventilation
shall be provided to ensure that internal heating limited to acceptable
values.

3.1.3 The characteristic of the rectifiers/Battery charger and inverters shall be
compatible with connected systems (e.g. instrument system).

3.1.4 All essential conditions shall be annunciated on the front side of the rectifier
/ inverter panel boards. Provision shall be made for common alarms on the
main control panel of a plant/ area.

3.1.5 Battery charger shall be designed with 1 (one) spare breaker. In the event of
shutdown existing battery bank for maintenance, this breaker will be used
to connect with mobile battery bank to supply DC voltage instead of existing
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3.1.6

3.1.7

3.1.8

battery bank. The connection diagram will be shown in figure 1 and 2 at the
end of this document.

The monitoring device for input and output side shall be analog type
consisting of, at least but not limit to,

For input side: Voltmeter, Ammeter.
For output side: Voltmeter, Ammeter, Frequency meter.

Outgoing circuit breakers at distribution panel shall be integrated with
adjustable setting of earth leakage protection
Manual Self Discharge Function shall be able to enable or disable.

3.2 Rectifiers/Battery Charger Specifications

3.2.1

The rectifier shall be of the constant voltage, current limiting type, suitably
protected against over loading, with floating output (if free from earth). It
shall be capable of supplying the inverter with the battery disconnected.

The inverter output voltage shall remain within the specified tolerance.

The battery charger shall be provided with automatic current limit control
and a load under float charging conditions, or a load and recharging the
battery following an interruption of supply for a specified period.

Means shall be provided (e.g. by blocking diodes) to prevent the inverter
voltage moving outside the specified tolerance as a result of faults on the
rectifier, battery or battery charger.

The arrangement shall be combined rectifier and battery charger for feeding
the inverter.

Other loads expect the inverter shall not be connected to the rectifier/battery
terminals.

For UPS, Voltage dropping diodes and parallel contactors and/or similar
devices in series with the DC output to limit the voltage range is not
acceptable.

A 0-72 hr equalize timer shall be provided. Charger shall automatically
return to float charge at end of time interval selected.
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3.2.2

3.2.3

Charger voltage regulations shall be + or -1% of the set point voltage under
all input conditions.

In addition the battery charger shall be capable of periodic boost charging
to equalize cell voltages where the cell type allows.

This feature will be manually selected with automatic return to float charge
after completion. Boost charge interlock shall be provided.

Provision shall be made for adjustment of boost and float charge levels.

The boost charge voltage levels of single battery charger units shall be
optimized to regulate the voltage to the load.

For valve regulated Lead Acid batteries, the charger shall incorporate a
battery temperature compensation circuit, which will automatically adjust
the charging current, in order to optimize the battery life. The temperature
sensor shall be located in the center of the battery rack and shall adjust the
rectifier output voltage in line with the battery Manufacturer’s
recommendations.

For battery charger, the application of voltage dropping diodes or similar
devices in series with the load to control the output voltage limits is
permitted. Battery chargers shall be capable of supplying the load direct
without the battery connected. See output voltage ripple limits in (2.2)
above.

Transient mains supply voltage depressions of not more than 20 %, which
may be the result of motor starting activities, shall not result in a trip of the
rectifier or the initiation of battery discharge.

Charger Controls

The following charger controls shall be provided:~

On/Off Switch Boost Charge Switch (lockable where applicable)

Metering/ indication
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3.2.4

3.2.5

All control indication and meters shall be flush mounted on the front panel.
The control shall indicate the status continuously of all major UPS
functions.

The following condition indicator and metering shall be provided on the
front side of cubicles:-

a) Rectifier/Battery Charger metering
- D.C. Voltmeter for output Volts.
- D.C. Ammeter for rectifier output current.
- D.C. Ammeter for battery charge/discharge current (offset zero).
- D.C Battery Voltage
- AC Voltmeter/Ammeter for Incoming and selector switch.
- AC Frequency

b) Lamp indication shall be provided as follows:-

- Mains supply indicator lamps - Green
- Boost charging indicator lamp- Amber
- Float charging indicator lamp — Green
- Lamp Test

Protection
Circuit protection shall be by circuit breaker. A comprehensive protection
system shall be incorporated to co-ordinate with the supply circuit breaker
and circuit breaker in the outgoing circuits of the distribution board. This
shall include but not be limited to the following: -

- Charger input circuit breaker

- Charger output circuit breaker

- Battery circuit breaker
The battery circuit breaker shall be located next to the charger, and
arrangements shall be made for withdrawing the fuses offload. Battery
cabling shall be "fault free" (i.e. routed to prevent short circuit).

Monitoring and Alarms
Flag relays or relays and lamps shall be utilized to indicate alarm conditions.
The following conditions shall be monitored and alarmed when out of
operating limits.

- Mains loss of Voltage (three phases) Alarm and Trip Rectifier

- Battery Voltage Over Voltage Alarm (See Note)

- Battery Voltage Under Voltage Alarm
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- Battery isolated/disconnected Alarm

- Earth Fault on DC battery or load Alarm
- Rectifier charger failure/fuse failure  Alarm and Trip Rectifier

- Rectifier Overcurrent Alarm
- DC Fuse Blown Alarm
- DC out of tolerance Alarm
- Low charger output voltage Alarm
- Charger current limiter operating Alarm
- DC output over Voltage Alarm and Trip Rectifier
- DC output under Voltage Alarm and Trip Rectifier
- Cubicle Fan Failure Alarm
- Cubicle Temperature High Alarm

Note: Battery over Voltage shall trip the battery circuit breaker.
Alarms shall be inhibited for 4 seconds to obviate nuisance alarms.
Alarm log system shall be provided.

Floating systems shall have high impedance earth fault monitoring.

All alarm conditions shall be identified at the charger panel. In addition a
group alarm or common alarm signal from a volt free N/O and N/C contract
shall be available for the external alarm panel.

3.3 Battery

Batteries shall consist of Lead Acid type accumulator cells with 15 (fifteen) years
maintenance free.

The number and size of batteries supplied for each UPS system shall capable of
supplying the required load for the stated period refer to ES-70.01.

Batteries and charging system shall be designed to fully recharge an 8-hour
charge from a discharged state. The battery sizing calculations shall be included
within the manufacturer record book.

The estimated life of valve regulated battery cells shall be assessed against the
rated ambient conditions specified.

The battery casing shall be of sealed lid type assembled in mechanically self-
supporting transparent or translucent containers to form a leak proof assembly.

Spray-deflecting vent plugs or recombination plugs shall be provided on
appropriate types of cells

34
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The battery shall be completed with intercell connectors of adequate current
carrying capacity and mechanical strength.

All battery connector bolts and nuts shall be corrosion resisting.

Battery terminals and connectors shall be insulated to prevent accidental short
circuits from metal objects dropped across the terminals.

Individual battery cells shall be accessible for maintenance.
Battery cells or groups of cells shall be numbered.

Batteries shall be dispatched with the cell condition and suitable for a storage
period.

Material of battery rack shall be corrosion resistance and material treatment such
as PE-COATED.

Battery voltage shall not exceed 2Vdc per block.

Freestanding support racks of batteries having shall be steel. Steel racks shall
have a plastic or epoxy coating to provide complete protection against the
effects of electrolyte spillage.

For inspection and maintenance purposes the support racks shall be such that the
top of the upper battery row shall not be higher than 1600 mm and total rack
depth shall not exceed 1000 mm.

Battery enclosures shall be naturally ventilated to ensure that temperatures inside
the enclosures do not exceed the maximum limit allowed and to prevent the
accumulation of a flammable atmosphere.

3.4 Inverter Specifications
3.4.1 General

The inverter shall be of self-commutating solid static unit with electronic
voltage regulation. It shall be possible to start up the inverters with power
only available from the associated batteries.
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Under and over-voltage and frequency monitoring with adjustable settings
shall be provided.

The inverter shall be automatically disconnected from the DC supply if the
minimum allowable inverter input voltage level is reached (partially
discharged battery) or when the inverter output is outside the stated
voltage and frequency tolerance.

The inverter unit shall be designed to operate from the rectifier output
without the battery in circuit.

Filters shall be provided at the input of inverter unit to reduce the feedback
from the inverter to the battery and charger if required.

Automatic adjustable current limits shall be included to protect the inverter
against overloads or short circuits at the output. As long as an overload
exists, the device shall limit the output current to a value, which will not
damage the inverter or operate its protective equipment.

Once the overload is removed, the inverter shall automatically resume
normal operation at full voltage.

The power supply shall have sufficient regulation to feed into a fault
without dropping the voltage to a level, which would prevent the faulty
circuit being isolated by its protective device. (see para 4.5).

Each inverter shall be provided with inverter static switch.

The transient behavior (duration and magnitude) of the output voltage
wave shall be given for an instantaneous change of load from no load to
full load and from half load to full load and vice versa.

3.4.2 Metering/Indication

All control indication and meters shall be flush mounted on the front panel,
and shall demonstrate in a comprehensive manner the status of all major
UPS items continuously.

The following condition indicator and metering shall be provided on the
front side of cubicles:-

Inverter/Static Switch System

- A.C. Voltmeter with selector switch for inverter output, by-pass output
or static switch output.
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3.4.3 Alarm

A.C. ammeter for output current.
Frequency meter - via same selector switch as for a.c. voltmeter.

Other indications necessary for the satisfactory operation and control shall
be provided, and these shall include the following:

AC input supply 'on' (all phases)

Inverter Synchronized Lamp is lit when output is synchronized with

input.

Sources Synchronized Lamp is lit when normal and standby sources
are in synchronism.

Static switch online "Normal" is the Invertor Supply. ("Standby" is
the Alternate By-Pass Supply

By-pass online

Inverter online

Rectifier Healthy, Lamp extinguishes if a rectifier fuse is blown or
if rectifier is in an alarm condition.

Inverter Healthy Lamp extinguishes if an inverter protective
device has operated or the inverter is in an alarm condition.

Static Switch Lamp extinguishes if the static.

Healthy switch is in an alarm condition.

The following conditions shall be monitored and alarmed when out of
operating limits.

1.

At each static switch
Mains By-pass supply frequency out of limits.
By-pass supply voltage out of limits, or not available.
Static switch on bypass.
Control circuit fault.
AC output supplies lost.

2. At each inverter panel

AC output high/low voltage

Inverter/Bypass Overload

Inverter Fuse Blown

Inverter failure

Output frequency out of limits

Inverter not in synchronism with by passes supplies
Cabinet high temperature

Ventilation equipment failure (where applicable)

37
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Bypass main fault
Distribution Breaker Trip
AC Earth Fault

3.4.4 The fuseless design shall be provided for rectifier / inverter systems, except
for special type SCR fuses required in system.

3.4.5 By-pass line shall be provided with voltage stabilizer, isolation transformer,
and static by-pass switch and manual by-pass switch.

3.5 Ground Fault Monitoring

Each outgoing feeder from UPS system (220Vac, 125Vdc and 24Vdc) shall be

equipped with ground fault detection system. Also sufficient monitoring devices

(i.e. Ammeter) shall be provided.

3.5.1 For DC feeder (125Vdc and 24Vdc), positive and negative ground fault
monitoring system shall be provided separately for each feeder.

3.5.2 For AC feeder (220Vac), appropriate ground fault monitoring system shall
be provided for each feeder.

4 Construction

411 Enclosures
The entire equipment shall be self-contained in factory assembled freestanding
cubicles suitable for floor fixing. Access for installation and maintenance shall be
at the front and rear. Batteries shall either be rack mounted and located in
separate battery room. Charger, distribution board and batteries shall be mounted
in separate cubicles.

4.12 Degree of Protection
The degree of protection of cubicle mounted equipment shall be a minimum IP42
for indoor location.

4.13 Ventilation
Naturally ventilated equipment is preferred and only in exceptional cases will
forced ventilation be accepted.

When forced ventilation is necessary the CONTRACTOR shall ensure
a) Airfilters are provided.
b) Fan power is derived from the inverter output via Dual 100% fans.
c) There is sufficient clearance around the equipment.
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d) A failure alarm is fitted.

e) Temperature detection shall be incorporated that will be arranged to
prevent damage to the system due to over temperature in event of total
fan failure.

f)  All fan shall be equipped with monitoring equipment to trigger an alarm
in the event of fan failure.

It shall be possible to repair either fan with the other working and to maintain air
filters without isolating equipment.

4.14 Maintenance Access/Isolation
The doors of the equipment will be padlocked and access restricted to authorized
personnel. Door interlocks are not considered necessary.

Connections within the panel shall be fully shrouded and warning labels attached
to allow maintenance or repair to be carried out in a safe manner.

All parts shall be accessible from access door.

Isolators shall be clearly labelled and the isolation procedures shall be delineated
on the cubicle door.

The following isolators shall form the minimum requirement:

Incoming supply isolator
Battery isolator
Load Isolator
Control circuit Isolator

Isolating devices may include on load switches, fully shrouded withdrawable links
and fuses.

It shall be possible to withdraw the battery or charger for maintenance on single
units without interrupting the supply to the load.

On multiple units, it shall be possible to withdraw one unit for maintenance and
leaving the other units to supply the load and also possible to transfer loads to by-
pass supply and maintenance both UPS without system interruption energizing to
loads.

It shall be possible to maintain outgoing circuits of distribution boards without
shutting down the board.

39
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415 Transformers

The charger transformer shall be double wound air-cooled.

It shall be constructed with an earthed metal screen between primary and
secondary to minimize the capacitive coupling between the two windings.

4.16 Cables and Wiring

4.17

The equipment shall be complete with cable supports, cleats, compression type
cable glands (where specified), clamps, lugs etc., for the suitably completed
termination of all incoming and outgoing cables.

Cable entries may be available at top or bottom entry through undrilled
removable gland plates. Terminals and gland palates shall be spaced at least 200
mm for terminating the external cables.

Single core cables shall be provided with undrilled removable non-magnetic
gland plates.

Cable gland shall be generally use for cable fixing. The gland plate shall be
generously proportioned to allow adequate space to make off all cables, and
located within the equipment at a distance sufficient to minimize cable-bending
radii.

All internal wiring shall be terminated using cable lugs and ferrules and screw
bolt type or proprietary clamp type terminals. All wiring shall be identified with a
permanent easily readable identification numbering tag at both ends.

The minimum size of conductor shall be 1.5mm2. Insulation shall be PVC. For
external connection terminals shall be screw connectors type in each terminal
which have sizing at least 2.5 mm2.

Wiring shall be protected from mechanical damage.

Adequate terminals shall be provided to obviate the need to connect more than
two conductors to a terminal. Terminals shall be fully shrouded for safety.

Earthing

40
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All metal work, cable gland plates and components shall be bonded to an earth
bar. The earth bar shall be of minimum cross section 70mm2 with an M12 bolt for
external connection at both ends.

4.18 Labels
The equipment shall be comprehensively labelled as follows:—

1. Order Number and Date
2. Equipment functional description and Item Number
3. Equipment Rating
4. Front of Panel Device Function Labels
5. lIsolator Labels
6. Protection Device Labels
7. Warning Labels
8. Parts Labels
9. Cubicle Nameplate
10. Cubicle tag number

4.19 Battery Room
The battery room shall be classified as class 1, division 1 for hazardous area
classification. All equipment located in battery room shall be explosion proof type

designed to use with class 1, division 1 area classification also.

The battery room construction shall be designed and located separately from UPS
room.

Battery bank shall be installed only on open rack. The installation in closed
enclosure is not acceptable.

5 Testing
5.11 CONTRACTOR shall witness all tests.

Battery shall be routine tested in the vendor workshop prior to be dispatched.
Combined tests of battery and charger shall be conducted.

Battery shall be loaded test, ampacity and duration of load test to accordance
with battery capacity.
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5.12 Routine Test
a) The following tests shall be carried out as part of or in addition to the
VENDOR'’s works test to IEC 60146-1-1.
- Inspection and checking to the requisition/final drawings.
- Measurement and setting of charger float and boost charge limits.
- Checking coordination of protective devices.
- Input/Output waveform recording

b) Functional testing of manual and automatic controls, instruments, indicators,

and alarms.
- Insulation resistance.
- Test certificates shall be issued for all tests.

6 Document

The Manufacturer shall provide technical manual(s) and drawings in following
documents.

a) single line diagram of the unit

b) general arrangement drawings

¢) main and control circuit schematic diagrams

d) equipment lists

e) recommended spare parts lists

f) test reports and performance curves, including oscillograms of output ripple

g) operating manuals incorporating installation, commissioning, operating

and maintenance instructions, and fault-finding procedures;
h) battery calculation sheet
i) battery certificate

42
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7 Figure 1: Principle Configuration of AC UPS system (2 UPS System-Parallel)
To 400 V 50 Hz 3Ph 3W
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‘l | ‘l |
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SpafiB/ '—‘—'/—._L Votage Spafis/ '—‘—'/—.L \okage
; B Stabizer § B Stabiger
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8 Figure 2: Principle Configuration of DC UPS System
Main 1 Main 2
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STRUCTURE DESIGN CALCULATION

For

PTT-CENTRAL SUBSTATION , RAYONG .

ENGINEER : Somthai Nukul-ung-are ( @#l. 4185)
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MmmpD
DESIGN OF: 115 kV. CONTROL BUILDING Date. :]25Mar.08
PROJECT : PTT-CENTRAL SUB. Rev. : 00
DESIGN BY: Somthai N. { #e.4185)
DESIGN CRITERIA
1. Dead Loads.
Normal Concrete 2,323 kg./cu.m.
Reinf, Concrete 2,400 kg./fcu.m.
Prest. Concrete 2,450 kg.fcu.m.
Steel { general ) 7,850 ka.fou.m,
Wood ( general ) 700 kg.fcu.m.
Water ( general ) 1,000 kg./cu.m.
Soil 1,791 kg./cu.m,
Roof Tile 44 ka./sq.m
Finishing 50 kg.fsq.m
""" ) ) tight Partitions 50 - kg./sq.m
' Wail
Block wall, thk.10 cm . 180 kg./sq.m
Block wall, thk.15 cm _ 280 kg.fsq.m
2. Live Loads
Roof 150 kg./sq.m
Battery Room 1,000 ka./sq.m
Control Room 1,200 ka./sq.m
Loading area 1,000 ka.fsq.m
Switch Gear Room . 1,500 kg.fsq.m
GIS Room 2,000 kg./sq.m
Stair and Ramp 500 kag./sq.m
Cable Room 450 kag./sq.m
Power Transformer 98,350 Kg.
Vvind Pressure
- -“'} Up to 10 m. .50 kg.fsg.m.
10 - 20 m. 80 kg./sgq.m.
20 - 40 m. 100 kg./sq.m.
over 40 m. 120 kg./sq.m.
Seisemic Load
Selsemic factor -
3. Strength & Stress.
fc' { oylinder ) 240 ksc.
fc {bending) 90 ksc.
fc (bearing) 60 ksc.
Steel grade SD-30
fy ( yield) 3,000 ksc
fst (tensile) 1,500 ksc.
fsc {comp.) 1,200 ksc
4. Parameters & Constants.
Es (steel }: Reinforce. 2,040,000

Ec ( Concrete) 219,084
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5.Quality of Cement

Portland Cement Type 1 " Normal " conforming to ASTM C150
6. Quality of Reinforcing Bar

TIS 24-2536 5D 30 : Deformed Bars Grade SD-30 ( 10 mm or greater )

TIS 20-2527 SR24 ; Round bars Grade SR-24 ( 6 mm. and 9 mm.)
7. Soil Property

As Attached Sub- Soil Investigation Report.

244
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GREAT GEO-TECH GROUP CO.LTD.
Project ; PTT Central Substation
Boring Lo (o TANGATIMATIIINUNINE 2.55803
Location : 4 Ui
Hole No. : BH-1 Elev.(MSL) :
Date Start:  7/12/2007 Depth(m.) : 9.10 Foreman:  Samsit J.
Date Finish: __ 8/12/2007 GWL(m.) : ReportNo.: _ RO712-042
B & Total xSy (UC
AREIR 3 Uit (V2 )
= E =B Description of Material g v&?’ ; ;20 40 6.0 8;0
&18l E £ 0 SPT-N (blows/f)
o bl K O 20 40 60 80 | 05 1.0 1520 § 10 20 30 4
Loose silty sand; Brownish grey. .
100 {SM) -
S5 {551 Lsom -4 §
200 [58 [552 ool ex
55 1553 ery loose clayey sand; Brown, o I
300 fss ‘ss—d i-brown. j:::
ss Jsss E_SC) j::: X
400 | 4.00m. |
55 |56 § Very stiff sandy clay; Li-brovm. 3
500
. {CL 500 m. §
55 #ss—v : — - A 213
600 . Hard sandy clay; Li-brown,
55 |58-8 (CL) gi—X 213
7.00 7.00 m
800755 S50 HVCI’YdCﬂSOCI&y&Y Sﬂﬂd, Reddish = bl 2.14 80/8
- brown.
(8C)
9. ;
i $5-10 9.10 m. == JH—X 54747
19,00 End of Boring
NI N
1200 -
13.00H
1400
15.00
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GREAT GEOQO-TECH GROUP CO.,.LTD. o3
Project : PTT Central Substation
. Boring Log Location : finugammnssnnuama 952084
Hole No, ; BH2 Elev.(MSL):
Date Start: 8/12/2007 Depth(m.) : 10.60 Foreman : Samrit J.
Date Finish: __ 8/12/2007 GWL{m.): -3.80 ReportNo.: __ R0712-042
2 N ONWC Total x 8y (UC)
5 E" . ‘ S +PL Unit (tm? )
= 12l o - . 2 xLL Weight 20 40 6.0 8.0
SIEl &z Description of Material 5 — :
S EEE 5 (%) ) 0 SPT-N (blows 8
Alzla e Ol 20 4 6 g0 05 1.0 1520 | 10 20 30 a0
1.00
55 |ss-t r+-—x
200 |55 |55 Hard sandy elay; Brown.
55 fss3 o b+—x
{CL3
3,00 §55 1554 } ]
58 fss5 §rhemeX.
00 400 m,
55 §s56 § X
40 . Medium dense to dense clayey sand;
S5 {587 Lisbrown. 4 2.12?
600 (5C)
§5 1S58 ] 213 e
700 7.00 m.
8.00 |53 §559 # ¢—x 213 9
Very dense dlayey sand; Reddish
9.00 brown,
10.00
88 Js8-11 10.60 m - L
too
End of Boring
17.00
13.00
19.00
Ezo.eo /
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A5 PTT Central Substation
HaugAI IR STNITIMYA Sandnszeaes
AN ﬁymﬁ'ﬂﬁii‘l;lﬂﬂﬁ‘e‘lﬁﬁﬂ GUTN)
vauee | dawendy | g 0.35 0.40 0.50 0.60
() () ‘
6 17 21 30 40
BH-1 7 21 26 36 48
8 22 27 " 37 50
6 15 17 23 30
BH-2 7 21 26 37 49
8 22 27 38 50
BN : 1) mﬁlﬁ'ﬂﬂmmﬁﬁmﬁﬂuf‘i’mzﬁ’uﬁmﬁmmzr,mz?‘hs’m
2) santfasaduldivhdy 2.5
3) 1 Ultimate end bearing 191aitfv¢ 300 du/ms
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GROUND FLOOR
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Project
Engineer
Date

VISUAL RC DESIGN

: PTT-Central Sub.
: ABB Limited.
: 22/04/2008

Design Criteria (Beam & Column)

fc(ksc) = 90
fstksc) = 1500
k = 0324
j = 0892
n = 8
R = 13.005
Design Criteria (Slab )
fcksc) = 90
fstksc) = 1200
k = 0375
j = 0875
n = 8
R = 14765

244

: Ground-First
Design Criteria
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beamno. : 1
Date 1 22/04/2008 Pageno. : 1of 1
1500
1938 L1849
B 5 A § A 5 A 5 A 3 A 2.5
&Rl GBIA  GeiA  GBIA GBlA cRIA
BEAM NO. 1 ’
Bending/Shear/Reinforcement calc. result fc=90  fs= 1500
Span L Mo M25 M50 M75 M100 VL VR
Section AstiAsh Ast/Asb Ast/Ash Ast/Asb AstiAsb Stirrupt Stirrupt
1 5 0.2 3902.6 4253.6 1053.1 -5699 45425 88223
20x 60 00 0/5.3 0/ 5.78 0/ 1.43 7.74/0 RE6® 27 RB6@ 19
2 5 -5698.8 -612.7° 1445.3 475 -3623.5 52802  -4410.2
20x 60 7.74/0 830 0/1.96 0/ .64 4780 RB6@ 27 RBE@ 27
3 5 -3523.3 7914 2078.1 336.5 -4433.3 4663.1 -5027.2
20x 60 478/0  0/1.07 0/2.82 0/ .45 6.02/0 RB6@ 27 RBE@ 27
4 5 -4433.1 475 23551 1206.8 -2969.6 5137.8  -45526
20x 60 6.02/0 0O/ .64 0/3.2 0/ 1.63 4.03/0 RB6@ 27 RB6@ 27
5 3 -2969.5 -9228 342 -99.1 -1322.6 3456 -2358.2
20x 60 4030 1250 0/ .04 4310 1.79/0 RB6@ 27 RB6@ 27
8 2.5 -1323.4 4686.7 1533.6 1315.5 0 34406  -2682.9
20x 60 179/0 O/ 63 0/2.08 0/1.78 0/0 RB6@ 27 RB6@ 27
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beamno. : 2
Date : 22/04/2008 Pageno. : 1of 1
2527
JEZ———_I 1480
oz _oas
¢ 5 A 5 A 5 A 5 al 3 A 25
B\ GBA GB\A  GB\A G3iA (BA
BEAM NO. 2"
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L MO M25 M50 M75 M100 VL VR
Section AstiAsh AstiAsh Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 5 0.2 4421.9 4895.8 1421.6 -6000.6 511686  -7517
20x 60 010 0/6 0/ 6.65 0/ 1.93 8.15/0 RB6@ 27 RB6@ 14
2 5 80004 -1087.1 1104.7 574.8 -2676.7 5019.3 -3689.9
20x 60 8.15/0 1.47/0 0/ 1.5 o778 3.63/0 RB6@ 27 RB6@ 27
3 5 -2676.5 603.8 1571.9 2277 -3428.8 3549.2 -‘3850.2
20x 60 3630  0f.82 0/ 2.13 0.3 4.65/0 RB6@ 27 RB6@ 27
4 5 -34286 3701 1856.8 1031 -2107 3964 -34354
20x 60 4650  O/.5 0/ 2.52 o/ 1.4 2.86/0 RB6@ 27 RB6@ 27
5 3 -2106.9 -979.5 -285.5 -24.9 -197.9 1792.3 -5196
20x 60 2.86/0 1.33/0 38/ 0 03/0 26/0 RB6@ 27 RBS@ 27
& 2.5 -197.8 3458 560.1 4448 0 11334  -8753
20x 60 26/0 0f .46 /.76 0.6 0/ 0 RBE@ 27 RB6@ 27
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First j #
Engineer : ABB Limited. Beamno. : 3 ©e
Date 1 22/0472008 Pageno. : 1of 1
4637
676 7822
2676
2414
1872 187,
5 A <] A 5] A 3 A 5 L\‘ 3 A 2.5
632 “92 62 6B GB2  GP2 (R
BEAM NO. 3
Bending/Shear/Reinforcement calc. resuit fc=90 fs = 1500
Span L Mo M25 M50 V75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Asb AstiAsbh Stircupt Stirrupt
1 5 0 27111 24972  -641.7 -67056.6  3338.7 -6021.2
30x 60 0/ 0 0/ 3.68 0/ 3.39 87/0 9.11/0 RB6@ 27 RBE@ 27
2 6 -6705.2 17372 41597 5616 -15820 7635.2 -151824
30x 60 9.11/0 0/ 2.36 0/ 5.65 /.76 21.3/7.76  RB6@ 27 RBS@ 10
3 6 -15818.2 6533.3 17864.6 14295-.1 -7660.4 185676.1 -18114.7
30x 100 124/0  0/5.13 o/ 14 0/11.2 6.02/ 0 RBS@ 11 RB6@ 12
4 3 -7660.2 44334 25642 20526 -2898.9 5207.7  -2033.5
30x 60 104/0  6.02/0 3.48/0 2.78/0 3.93/0 RB6@ 27 RB6@ 27
5 5 -2898.6 2365.1 3857.5 1578.3 -44724 5719.6  -8349.2
30x 60 3.93/0 0/ 3.21 0/ 5.24 0/2.14 6.07/0 RB6@ 27 RB6@ 27
6 3 -4472.2 -1942.8 -466.2 -42.6 -671.9 40747  -1541.2
30x 60 6.07/0 2.64/0 8310 .05/0 910 RBE@ 27 RB6@ 27
7 2.5 B71.7 721.8 1298.4 10567.8 0 2883.5  -2346.3
30x 60 9110 0798 0/1.76 0/ 1.43 o/ 0 RBE@ 27 RBE@ 27




VISUAL RC DESIGN

Project : PTT-Central Sub. Layer - " : Ground-First #
Engineer : ABB Limited. Beamno. : 4 C
Date . 22/04/2008 Pageno. : 1of 1
4008
]
GdY
BEAM NO. 4
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L o M25 M50 M75 M100 VL VR
Section Ast/Ash Ast/Asb Ast/Ash Ast/Asb Ast/Asb Stirrupt Stirrupt
1 6 06 13525.3 180337 135253 O 120222 -12022.5
20x 60 0/ 0 10.9/18.2  19.6/242  10.9/182 0O/0 RBS@ 11 RBS@ 11




F
e

VISUAL RC DESIGN

244
246

Project : PTT-Central Sub. Layer : Ground-First 2
Engineer  : ABB Limited. Beamno. : 5
Date . 22/04/2008 Pageno. : t1of 1
073
5 A
GBY
BEAM NO. &
Bending/Shear/Reinforcement calc. result fe= 90 fs = 1500
Span L MO M25 M50 M75 100 VL VR
Section Ast/Asb AstfAsb Ast/Asb Ast/Asb AstlAsb Stirrupt Stirrupt
1 5] 0.3 5994.6 9326.2 6994.6 0 6217.3 -6217.5
20x 60 0/ 0 0/9.5 2.81/126  0/95 0/ 0 RBE@ 27 RB6@ 27

65
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VISUAL RC DESIGN

Project : PTT-Central Sub. : Layer : Ground-First
Engineer : ABB Limited. Beamno. : 6
Date : 22/04/2008 - Pageno. : 1of 1
& A 5
6>4  Gp4p

BEAM NO. 6

Bending/Shear/Reinforcement calc. resuit fc= 90 fs = 1500

Span L Mo M25 vis0 M75 m100 VL VR

Stirrupt Stirrupt

Section Ast/Asb Ast/Asb Ast/Asb Ast/Asb Ast/Asb

1 6 0.3 6339.7  6856.1 1549 -9581.6  6167.56 -9361.6
20x 80 0/ 0 0/ 8.61 0/ 9.31 0/ 2.1 12.9/331 RB6@ 27 RB6@8

2 5 -9581.2 -1858.9 23123 28319 O 75986 -3766.2
20x 60 12.9/3.31 252/0 0/3.14 0/3.98 0/ 0 RB6@ 14 RB6@ 27

64 / 244
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VISUAL RC DESIGN

Project : PTT-Centratl Sub. Layer . Ground-First
Engineer : ABB Limited. Beamno. : 7
Date : 22/04/2008 Pageno. : 1of 1
2928
<] A 5
&8 Y 6o A
BEAM NO. 7
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Ash Ast/Asb Ast/Asb Ast/Ash AstAsh Stirrupt Stirrupt
1 5] 0.21 95135.9 9980.5 2534 -13203.8 8854.1 -13255.7
20x 60 0/ 0 245/123  4.08/135  0/3.44 17.8/10.3 RB6@ 9  RBI@ 10
2 5 -13203.4 -3040.9 25474 3561 0 9960.1 -4678.8
20x 60 17.8/10.3 4.13/0 0/ 3.46 O 4.83 0/ 0 RBE@ 7  RB6@ 27
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VISUAL RC DESIGN

Project : PTT-Central Sub. tayer . : Ground-First
Engineer : ABB Limited. Beamno. : 8
Date : 22/04/2008 Pageno. : 1of 1
307¢
3169 88
liio__l-‘m
2211
s D5 A
G8a ©B5® Gyd
BEAM NO. 8
Bending/Shear/Reinforcement calc. resuit fc=90 fs = 1500
Span L Mo M25 M50 M73 M100 VL VR
Section Ast/Ash Ast/Asb Ast/Asb Ast/Asb Ast/Ash Stirrupt " Stirrupt
1 6 0.3 7686.8 82446 1673.2 120272 75008 -11510.1
20x 60 0/ 0 07 10.4 T4 01227 16.2/8.04 RB6@ 14 RBI@ 12
2 5 -12026.8 -2113.8 4345.3 33145  -1544 93123 -5418
20x 60 16.2/8.04 2.87/0 0/5.9 0/ 4.5 2.09/0 RBE@ 8  RB6@ 27
3 1 -1543.9 -868.5 -386 -96.5 0 3087.8 H
20x 60 209/0  1.18/0 52/0 4310 0/0 RB6@ 27 RBE@ 27
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beamno. : 9
Date . 22/04/2008 Pageno. : 1of 1
176 177 2553074061
4
4]
1265
708 950 ‘UJT
3 A S A 5 L\‘ 6 A 5 A
6B 44 Gbaa Ghaj GB 4 63 4A
BEAM NO. 9
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L MO M25 M50 M75 M100 VL VR
Section Ast/Ash Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 3 0 238.1 66.7 -5141 -1504.5 580.4 -1583.5
| 20x60 0/ 0 0/.32 0f .09 69/ 0 2.04/0 RBS@ 27 RB6@ 27
2 5 -1504.4 486.1 1127.7 631.8 -1001.5 2054.4 -1761.7
20x 60 20410 0/ .66 0/ 1.53 0/ .85 1.36/0 RBE@ 27 RB6@ 27
3 5 -1001.5 309 -74.2 -15611.9 41137 1280.8  -2538.5
20x 60 13600 0/.04 A0 2.05/ 0 5.59/0 RB6@ 27 RBE@ 27
4 5] 41134 26377 3865.4  -430.6 -10250.4 86342 -8387.8
20x 60 558/0  0/3.58 0/5.25 58/ 0 138/46  RBS@ 26 RB6@ 10
5 5 -10248.9 780.7 7623.5 6841.1 0 94185 62099
20x 60 13.8/46 0/1.06 0/10.3 0/9.28 0/ 0 RBS@ 8  RB6@ 27
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VISUAL RC DESIGN

244

68

0/246

Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beamno. : 10
Date : 22/04/2008 Pageno. : 1of 1
3817 3824
2]
2007
288
] A 5 A
Ce 4 CB4A
BEAM NO. 10
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L MO M25 M50 M75 M100 VL VR
Section Ast/Ash Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 8 0.3 7041.4 7483.5 1326.4  -11420.8 68938 -10704
20x 60 0/ 0 0/9.56 0/ 10.1 0/ 1.8 154/6.88 RBS@ 19 RB6@6
2 5 -11429.5 -1208.5 2923.3 4581.2 0 9433 -5000.8
20x 60 15.4/6.88 1.63/0 0/ 3.97 0/6.22 0/ 0 RB6@ 8  RB6@27




VISUAL RC DESIGN

Project : PTT-Central Sub. Layer - Ground-First
Engineer : ABB Limited. Beam no. : 11
Date - . 22/04/2008 Pageno. : 1of 1
170 71
728
3 4 S5 A 5
P48  OP44 G4 A
BEAM NO. 11
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L MO M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Ash AstiAsh Stirrupt Stirrupt
1 3 0 325.7 242 -251.3 -1154 707.3 -1476.7
20x 60 o0 o/ .44 0f .32 34/0 1.56/ 0 RB6@ 27 RB6@ 27
2 5 -1153.9 4654 743.5 -116 -2112.9 17572  -2052.6
20x 60 1.56/0  0/.63 0/ 1.01 A5/0 2.87/0 RBS@ 27 RB6@ 27
3 5 -2112.8 2221 1419.6 1291.4 0 23229 -1488.2
20x 60 2870 o3 0/ 1.92 0/1.75 0/ 0 RB6@ 27 RB6@ 27
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VISUAL RC DESIGN

Project . PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beamno. : 12
Date : 22/04/2008 Pageno. : 1of 1
260 261
I‘ZE‘S——“E 2418
3 A 5 /_\' 5
6%6  GBL G,
BEAM NO. 12
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L MO M25 M50 M75 M100 VL VR
Section Ast/Ash Ast/Asb AstiAsh Ast/Asb AstiAsb Stirrupt Stirrupt
1 3 0 8442 473.4 “1112.3  -3913.1 1935.5 -4544 .4
30x 100 0/ 0 0/ .66 /.37 87/0 3.07/ 0 RBS@ 47 RBBE@ 47
2 5 -3912.8 162865 27936 -996 -7053 6066 -7187
30x 100 30770 07127 0/2.19 07/ 0 5.54/ 0 RBE@ 47 RBE@ 47
3 5 -705.2.7 530.5 4335.9 4076.5 0 787789 47728
30x 100 5540 0O/ .41 0/ 3.41 0/ 3.2 0/ 0 RB6@ 47 RB6@ 47
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VISUAL RC DESIGN

Project : PTT-Central Sub, Layer . Ground-First
Engineer  : ABB Limited. Beamno. : 13
Date . 22/04/2008 Pageno. : 1of 1
256 256
21&0_,—"5%9——| 2418
3 A 5 A 5
68y, 6% b
BEAM NO. 13
Bending/Shear/Reinforcement calc. result fc=90 fs= 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Ash Ast/Ash Ast/Asb Ast/Ash Ast/Ash Stirrupt Stirrupt
1 3 0 844.5 474 .1 11113 -3911.7 10359 45439
30x 100 o0 0/ .66 0/.37 87/0 3.07/0 RB6@ 47 RBG@ 47
2 5 -3911.4 18241 27931 -98.3 -7049.9 6062.9 -71855
30x 100 30770 07127 0/2.19 .07/ 0 5.54/ 0 RBE@ 47 RB6@ 47
3 5 70496  530.1 4332 4074.3 0 75751 -4770.7
0/0 RBS@ 47 RBE@ 47

30x 100 5.54/0 0/ .41 0/3.4 0/3.2

71 /244
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beamno. : 14
Date . 22/04/2008 Pageno. : 1of 1
2089 2115
1104
5 5
D.é% 2.25A 2.2A
G3% 68% 6B8%
BEAM NO. 14
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/iAsb Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 0.95 0.3 -507.5 -10378 -1591 -2167.1 -2088.6 -2473.8
20x 50 o/ 0 8410 1.72/0 2.64/0 3.59/0 RB6@ 22 RBS@ 22
C 2 225 -2166.9 -995.2 -172.5 300.9 4252 23937 -8895
20x 50 3.59/0 1.65/ 0 28/ 0 0/ .49 .7 RBS@ 22 RB6@ 22
3 2.25 4253 260.9 -252.9 -11156  -2327.9 17.9 -2465.3
20x 50 0.7 0/ .43 4210 1.85/0 3.86/0 RB6@ 22 RB6@ 22
4 1 -23276 -1706 11107 -542.1 0 2540.8 21147
20x 50 3.86/0  2.83/0 1.84/0 9/0 o/ 0 RBE@ 22 RB6@ 22
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beamno. : 15
Date 1 22/04/2008 Pageno. : 1of 1
1926 1952
&ZC 445
0.& 2.25A 2.2A
63¢ (BY &BRY¥
BEAM NO. 15
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L MO M25 M50 M75 M100 VL VR
Section Ast/Asb Asb/Asb Ast/Ash Ast/Asb Ast/Asb Stirrupt Stirrupt
1 0.95 0.2 -469.5 -963.1 -1480,7 -20225 -1926.1 -2331.8
20x 50 oo 7710 1.50/0 2.45/0 3.35/0 RB6@ 22 RBE@ 22
2 2.25 -2022.3 -917.8 -149.8 281.3 375.8 2263.1 -131.5
20x 50 3.35/0 1.52/0 2410 0f .46 o/ .62 RB6@ 22 RB6@ 22
3 2.25 375.9 243.3 -226.1 -1032 -2175 63.5 -2331
20x 50 0/ .62 0/ .4 370 1.7110 3.61/0 RE6@ 22 RBE@ 22
4 1 -2174.7 -15894  -1031.8 -502 0 23977 1951.9
20x 50 3.61/0  263/0 1.71/0 B30 0/ 0 RB6@ 22 RB6@ 22

73 /244,
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beamno. : 16
Date : 22/04/2008 Pageno. : 1of 1
1948 " 1974
gj'; 437
0B 228 224
$BY (8 CBY opB
BEAM NO. 18
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L MO M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb AstiAsb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 0.95 -0.2 -474.6 9726 14942  -2039.3 -1948.5 -2344.9
20x 50 0/ 0 780 16110 2.48/0 3.38/0 RB6@ 22 RBE@ 22
2 2.25 -2039.1 -922.1 -147.7 283.6 372 2291 -147.9
20x 50 3.38/0  1.53/0 2410 Of .47 0/ .61 RBE@ 22 RB6@ 22
3 2.25 3721 2454 -224.4 -1036.2  -2192.7 79.5 -23584
20x 50 o 61 of 4 37/ 0 1.72/0 3.64/0 RB6@ 22 RB6@ 22
4 1 21924 -16036 -1041.7 -507.2 0 2411 19741
20x 50 3.64/0  266/0 1.73/0 84/0 0/0 RB6@ 22 RB6@ 22

74 / 244
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VISUAL RC DESIGN

Project : PTT-Central Sub.
Engineer : ABB Limited.
Date 1 22/04/2008

2075 2101

4 L

@3@'& éfiﬂ 5‘5.531 o8 ¥

BEAM NO. 17

Bending/Shear/Reinforcement calc. result

75 /244
77 / 246

Layer : Ground-First
Beamno. : 17
Pageno. : 1of 1

fc= 90 fs = 1500

Span L MO M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Ash Ast/Asb Ast/Asb Stirrupt Stirrupt
1 0.85 -0.3 -504.6 -1032.8 -15844 -21596 -2075.1 -2471.5
20x 50 0/ 0 .83/0 . 1.71/0 2.63/0 3.58/0 RBS@ 22 RB6@ 22
2 2.25 -2159.4 -996.8 -176.9 299.9 433.8 2372 -66.9
20x 50 3.58/0 1.65/0 .29/0 0/ .49 0r.72 RBS@ 22 RB&@ 22
3 2.25 433.9 280 =257 .1 -1116.8 -2319.2 -46 -2443.4
20x 50 0/ .72 0f .43 A2/ 0 1.85/0 3.85/ 0 RB6@ 22 RB6@ 22
4 1 -2318.7 -1699 -11054  -539 ] - 25383 2101.3
20x 50 3.85/0 2.82/0 1.83/0 89/0 0/ 0 RBS@ 22 RB6@ 22




VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beamno. : 18
Date 1 2210412008 Pageno. : 1of 1
3643 3780
ﬂiL 417
1.6§ 25 /_\ 25 %.95
GB% by cbs 683
BEAM NO. 18
Bending/Shear/Reinforcement calc. result fe= 90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Ash Ast/Asb Ast/Ash Ast/Asb Stirrupt Stirrupt
1 1.05 -0.4 -972 -1975.5 -30104 -4076.8 -36429 -41224
20x 50 0/0 1.81/0 3.28/0 4.99/0 6.77/0 RB6@ 22 RB6@ 22
2 2.5 -4076.5 -2143.2 -833 4537 1117 3432.4 722.5
20x 50 8.77/0  3.55/0 1.05/0 0/ .75 0/ 1.85 RB6@ 22 RB6@ 22
3 2.5 1117 528.2 -484.1 -1919.8 -3778.9 -6035 -3313.4
20x 50 0/185 0/ .87 80 3.18/0 .27/ 0 RBE@ 22 RB6@ 22
4 : 0.95 -3778.5 -2798.9 -18424 -909.5 0 4175.9 37795
20x 50 627/0  464/0 3.05/0 1.51/0 0/ 0 RB6@ 22 RB6@ 22

"
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VISUAL RC DESIGN

Project . PTT-Central Sub. Layer : Ground-First
Engineer . ABB Limited. Beamno. : 19
Date 1 22/04/2008 Pageno. : 1of 1
3849 3563
ggg 437
JARY Y
2% 68 By 68 ¥
BEAM NO. 19
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L. MO M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 1 -0.4 -975.9 -1979.1  -3009.5 -4067.3 -38488 42858
20x 50 0/ 0 1.62/0 3.28/0 4.99/0 6.75/ 0 RBE@ 22 RBS@ 22
2 25 -4067 -21386.6 -B28.2 4547 1115.2 3427.8 718
20x 50 6.75/0 3.54/0 1.04/ 0 0/ .75 0/ 1.85 RB6@ 22 RB6@ 22
3 2.5 1115.1  526.2 -486.2 19221 -3781.4  -603.8 33137
20x 50 0/ 1.85 o/ .87 8/0 3.19/0 6.28/0 RB6@ 22 RBG@ 22
4 1 -3781 -2795.1 -1836.1 -904.4 0 3909.7 3562.8
20x 50 6.27/0 4.64/0 3.04/0 1.5/0 0/ 0 RBS@® 22 RBE@ 22

77/ 244
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VISUAL RC DESIGN

Project : PTT-Central Sub.
Engineer : ABB Limited.
Date : 22/04/2008

3569 3702

L

A
o528 2y

"BEAM NO. 20

Bending/Shear/Reinforcement calc. result

Layer : Ground-First

Beamno. : 20

Pageno. : 1of 1

fc= 90 fs = 1500

Span L MO M25 M50 M75 M100 VL VR

Section AstiAsh Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrup Sfirrupt

1 1.05 -0.4 -953 -1937.9 -20549 -4003.8 -3569.3 40571
20x 50 o/ 0 1.58/0 3.21/0 4.9/0 6.64/0 RB6@ 22 RBs@ 22

2 2.5 -4003.5 -2105 -622 4453 1096.9 3370.5 709.9
20x 50 6.64/0 3.49/0 1.03/0 o/.73 0/1.82 RB6@ 22 RB6@ 22

3 25 1096.9 518.8 -475,1 -1884.6  -3710 . -592.5 -3253.2
20x 50 0/ 1.82 0/ .86 780 3.13/0 6.16/0 RB6@ 22 RB6@ 22

4 0.5 -37096 27463 -1806.8 -8914 0 4108 3702.2
20x 50 6.16/ 0 4.56/ 0 30 1.48/0 o/ 0 RBS@ 22 RB6@ 22

78 / 244
80/2

46



VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beam no. : 21
Date : 22/04/2008 Page no. : 1of 1
3769 3491
gﬁg 1545
1A 25 A 25 A|
(Bs % Goy CBE
BEAM NO. 21
Bending/Shear/Reinforcement calc. result fc= 80 fs = 1500
Span L Mo 25 M50 M75 NM100 VL VR
Section AstiAsb  AstiAsb Ast/Asb Ast/Ash AstiAsb Stireupt Stirrupt
1 1 -0.4 -856.3 -18404 295624  -3992.3 -3769.4 42152
20x 50 0/ 0 1.58/ 0 3.22/0 4.9/0 6.63/ 0 RBE@ 22 RB6@ 22
2 2.5 -3092 -2096.8 -617.1 446.9 1095.1 3365.2 704.5
20x 50 6.63/0 3.48/0 1.02/0 or.74 07 1.81 RB6@ 22 RB6@ 22
3 25 1095 516.3 -478.2 -1 88.8.4 -3714.4  -5936 -3254.2
20x 50 0f 1.81 0/.85 790 313/0 6.16/0 RB6@ 22 RB6@ 22
4 1 -3714 -2744 -1801.5 -886.8 0 3937.2 34914
20x 50 6.16/0  4.55/0 2.99/0 1.47/ 0 0/ 0 RB6@ 22 RB6@ 22
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beamno. : 22
Date . 22/04/2008 Pageno. : 1of 1
2858 2911
240
O.é% .25A 2.2A
GPSCBE 638 GoY
BEAM NO. 22
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L Mo m25 M50 M75 M100 VL VR
Section AstiAsb Ast/Asb Ast/Asb Ast/Asb Ast/Ash Stirrupt Stirrupt
1 0.95 0.3 -885.5 -1384.5 2097 -2823.1 28577 -3085.6
20x 50 0/ 0 1.43/0 2.29/0 3.48/0 4.68/0 RB6@ 22 RB6@ 22
2 225 -2822.8 -1675.5 -803.8 391.9 1311.6 210786 1567.6
20x 50 4.68/0  278/0 170 0f 85 0/ 2.17 RB6@ 22 RB6@ 22
3 225 1311.5 339.8. -708 -1831.6 -3031.3 -1660.3 -2200.3
20x 50 o217  0/.56 117/ 0 3.04/0 5.03/0 RBE@ 22 RBS@ 22
4 1 -3031 -2251 -14857  -7354 0 3151.2 2911.2
20x 50 5.03/0 3730 248510 1.22/0 0/ 0 RB6@ 22 RB6@ 22
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VISUAL RC DESIGN

Project : PTT-Central Sub.
Engineer : ABB Limited.
Date : 22/04/2008

2857 2911

1240

D.é}i 2.2# 2.25L\I

(B%  (BS B¥ ©B8%

BEAM NO. 23

Bending/Shear/Reinforcement calc. result

Layer : Ground-First
Beamno. : 23
Pageno. : 1of 1

fe=90  fs= 1500

Span L MO M25 M50 M75 w100 VL VR

Section Ast/Asb Ast/Asb Ast/Ash Ast/Asb Ast/Asb Stirrupt Stirrupt

1 0.895 0.3 -685.4 -1384.3 -20896.8 -28228 -2857.4 -30853
20x 50 /0 1.13/0 2.29/0 3.48/0 468/0 RBS@ 22 RB6@ 22

2 2.25 -28226 -16753 -603.8 391.9 13115 2107 .4 1567.4
20x 50 468/0 2.78/10 1/0 0/ .85 0/ 2.17 RB6@ 22 RB&6@ 22

3 2.25 13113 3398 -707.9 -1831.56  -3031 -1660.1 -2200
20x 50 0/ 217 0/ .56 11710 3.04/ 0 5.03/0 RB6@ 22 RB6@ 22

4 1 -3030.7 -2250.8 -14855 -735.3 0 3150.9 2810.9
20x 50 5.03/0 3.73/0 2.46/0 1.22/0 0/0 RBE@ 22 RB6@ 22
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beamno. : 24
Date 1 22/04/2008 Pageno. : 1of 1
285 272
o551 ———a75
0_&5 4.5 AI
83 GBF enF
BEAM NO. 24
Bending/Shear/Reinforcement calc. resuit fc= 90 fs = 1500
Span L N0 M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Asb Ast/Ash Stirrupt Stirrupt
1 0.95 0 91.9 -231.9 -420.2 -656.8 -285.1 -1097.7
20x 50 0/ 0 4510 38/0 B9/ 0 1.08/0 RBS@ 22 RB6@ 22
2 4.5 -656.6 1425.3 2110.5 1388.8  -709.7 24714  -24951
20x 50 1.09/0 0/2.36 0/ 3.5 0/2.32 1.47/0 REB6@ 22 RB6@ 22
3 1 -709.7 4502 -245.4 -85.3 0 1147.6 271.5
0/ 0 RB6@ 22 RB6@ 22

20x 50 1147/ 0 .74/ 0 AfD L1800
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beamno. : 25
Date : 22/04/2008 Pageno. : 1of 1
488 475
| 577 94— 805
é% 45 A1
6377083 cag ¢8y
BEAM NO. 25
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb AstiAsb Ast/Asb Stirrupt Stirrupt
1 0.95 0] -140.8 -331 -570.6 -859.8 -488.5 -1321.7
20x 50 0/0 230 54/ 0 94/ 0 1.42/0 RE6@ 22 RBS@ 22
2 4.5 -850.6 1144.9 1802.6 1113.4  -8229 23805  -24088
20x 50 1.42/0  0/1.8 0/2.99 0/ 1.84 1.53/0 RBS@ 22 RBS@ 22
3 1 -922.9  -608.2 -349.5 -146.8 0 1370.7 4749
20x 50 1.5310 1.01/0 58/ 0 240 0/0 RB6@ 22 RB6@ 22
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beamno. : 26
Date : 22/04/2008 Pageno. : 1of 1
521 508
|a67 54— g0y
0.@.’7 4.5 Al
e3> (33 o8
BEAM NO. 26
Bending/Shear/Reinforcement calc. result fc=90 fs= 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Ash Ast/Ash Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 0.95 -0 -148.2 -345.3 -591.3 -886.3 -521.1 -1344.9
20x 50 0/0 24/ 0 5770 98/0 1.47/0 RB6@ 22 RBE@ 22
2 4.5 -886.1 1155.3 1824.9 1122.5 -851.8 24243 -2453.6
20x 50 147/0 0/1.91 0/3.03 0/ 1.86 1.58/0 RB6@ 22 RB6@ 22
3 1 -951.7 -830.7 -365 -154.8 0 13851 508.2
20x 50 1.68/0  1.04/0 610 2510 0/ 0 RB6@ 22 RB6@ 22
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer . Ground-First
Engineer . ABB Limited. Beamno. : 27
Date : 22/04/2008 Pageno. : 1of 1
240 ' 226
g7 W gy
U.& 4.5 AI
4y BF 6B
BEAM NO. 27
Bending/Shear/Reinforcement calc. resuit fc=90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Ash Ast/Ash Ast/Ash AstiAsb Ast/Ash Stirrupt Stirrupt
1 0.95 0 -81.4 -211.7 -390.9 -619.1 -239.8 -1063.6
20x 50 0/ 0 13/0 35/0 84/0 1.02/0 RB6@ 22 RB6@ 22
2 4.5 -618.9 1426.3 2009.7 1401.2 -669.2 24277  -2450.2
20x 50 10210 0/2.36 O 3.48 0/ 2.32 1.11/0 RBE@ 22 RB6@ 22
3 1 -668.2 -418.8 -223.8 -84.2 0 1112.5 2266
20x 50 11140 690 3710 1370 0/ 0 RB6@ 22 RB6@ 22

244
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VISUAL RC DESIGN

244
246

Project : PTT-Central Sub. Layer : Ground-First =
Engineer  : ABB Limited. Beamno. : 28 =
Date : 22/04/2008 Pageno. : 1of 1
& 7
A1.4%‘1 & 25 A 2.5 %& 2.55A
6B Y
BEAM NO. 28
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L MO M25 M50 M75 Vi100 VL VR
Section AstAsh Ast/Asb Ast/Asb Ast/Asb Ast/Ash Stirrupt Stirrupt
1 1.45 0 46.2 61 44 1 4.2 1711 -176.9
20x 50 0/ 0 o .07 o7 .1 o .07 0/ 0 RB6@ 22 RB6@ 22
2 1.05 4.2 -10.5 -79.4 -210.7 -404.5 94.6 -857.3
20x 50 0/0 010 A3/ 0 3410 87/0 RBS@ 22 RBE@ 22
3 25 -404 .4 168.7 3204 47.8 -648.4 1257.3 -145286
20x 50 67/0 0/ .28 o .53 o/ .07 1.07/0 RBE@ 22 RB6@ 22
4 2.5 -648.3 51.4 327.8 180.7 -389.8 1458.3 -1251.6
20x 50 107/0  0©/.08 0/ .54 0.3 64/ 0 RB6@ 22 RB6@ 22
5 0.95 -389.8  -247.8 -1565 -111.1 -115.8 700.2 -123.6
20x 50 B4/ 0 A1/0 25/0 .18/0 A49/0 RB6@ 22 RB6@ 22
6 2.55 -116.8 59.4 137.1 117.3 0 351.3 -260.6
20x 50 1970 0/.09 of .22 0/.19 0/ 0 RB6@ 22 RB6@ 22




VISUAL RC DESIGN

87 /244

246

89

Project : PTT-Centrat Sub. Layer : Ground-First
Engineer  : ABB Limited. Beamno. : 29
Date 1 22/04/2008 Pageno. : 1of 1
7
Bidorfs 258 25 0oy 25l
6%
BEAM NO. 29
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Asb AstiAsb Stircupt Stirrupt
1 1.45 0 458 60 42.8 -8 169.8 -178.2
20x 50 0/ 0 0r.07 0/ .09 o .07 0/0 RB6@ 22 RBE6@ 22
2 1.05 -8 9.5 -76 -2054 -398 106.7 -853.5
20x 50 070 0170 4210 3410 66/ 0 RBE@ 22 RB6@ 22
3 2.5 -397.9 166.1 314.4 46.9 -636.3 1234.9 -1428.7
20x 50 66/ 0 o .27 o .52 0/.07 1.05/0 RB6@ 22 RB6@ 22
4 25 -836.2 50.6 321.8 177.1 -383.2 14314 12292
20x 50 1.05/0  0/.08 0/ 53 07.29 B3/0 RBE@ 22 RB6@ 22
5 0.95 -383.3 2423 -151.2 -108.5 =117 696.7 -136.5
20x 50 8310 410 25/0 1810 1970 RBE@ 22 RB6@ 22
6 2.55 -117 58.5 136.5 117 0 351.8 -260.2
20x 50 4970 0/.09 0/ .22 0r.19 0/ 0 RBE@ 22 RB6@ 22




VISUAL RC DESIGN
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Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beamno. : 30
Date : 22/04/2008 Pageno. : 1of 1
7
A 25 AIL\‘ 25 A 25 AIA‘!EvA
CBF
BEAM NO. 30
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L NO M25 M50 M75 M106G VL VR
Section Ast/Ash Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 2.5 0 113.1 132.5 58.1 -110 255.9 -344
20x 50 0/ 0 0718 o .22 0/.09 A8/0 RBE@ 22 RB6@ 22
2 ‘ 1 -110 -96.7 -138.8 -236.4 -389.3 164.1 -722.8
20x 50 .18/0 1610 2310 39/0 6410 RB6@ 22 RB6@ 22
3 2.5 3892 181 328 515  -6485 12512 -1458.7
20x 50 6410 0.3 0/ .54 of .08 1.07/0 RBE@ 22 RB6@ 22
4 2.5 -648.4 47.7 3204 169.7 -404.5 1452 4 -1257.4
20x 50 1.0770  0/.07 o .53 o/ .28 6710 REBS@ 22 RBS@ 22
5 1 4045 2212 -93.4 -21 -4 843.8 -43.1
20x 50 8710 3610 1510 03/0 0/ 0 RBS@ 22 RB6@ 22
6 1.5 -4 47.6 65.5 49.6 0 182.6 -177.4

20)(.50 0/0 o/ .07 oA 0/.08 0/ 0 RBE@ 22 RB6@ 22




VISUAL RC DESIGN

Project : PTT-Central Sub. Layer . Ground-First
Engineer : ABB Limited. Beam no. : 31
Date 1 22/04/2008 Pageno. : 1of 1
89 856
4 25 QIA 25 A 2.5 A1[_\'19
GHF
BEAM NO. 31
Bending/Shear/Reinforcement calc. result fe=90 fs = 1500
Span L MO M25 M5G M75 M100 VL VR
Section Ast/Ash Ast/Asb Ast/Asb Ast/Asb Ast/Ash Stirrupt Stirrupt
1 2.5 0 112.8 131.8 57.1 -111.3 255.4 -344.5
20x 50 0/ 0 /.18 0/ .21 0/ .09 18/ 0 REB6@ 22 RB6@ 22
2 1 1113  -95.2 -135.1 -230.9 -382.8 176.3 -7119.5
20x 50 1810 15/ 0 2219 38/0 63/ 0 RES@ 22 RB&@ 22
3 2.5 -382.7 177.4 3219 50.6 636.4 1228.8  -1431.8
20x 50 B3/ 0 0/ .29 o/ .53 0/ .08 1.05/0 RBS@ 22 RB6@ 22
4 25 -836.3 46.9 314.4 166.1 -387.9 14256 -1235
20x 50 1.05/0 o/ .07 0/ .52 of 27 86/ 0 RBE@ 22 RB6@ 22
5 1 -397¢8 -2159 -89.8 -19.8 -5.8 838.9 -55.9
20x 50 B6/0 35/0 A4/ 0 .03/ 0 0/0 RBS@ 22 RB6@ 22
6 1.5 -5.8 48.3 64.6 491 0 183.7 -176.2
20x 50 0/ 0 or.07 o .1 0/ .08 0/ 0 RB6@ 22 RB6@ 22
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beamno. : 32
Date . 22/04/2008 Pageno. : 1of 1
2261
461
if |
2.5
¢B ¥
BEAM NO. 32
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Ash Ast/Asbh AstiAsb Ast/Asb Stirrupt Stirrupt
1 25 0.2 1383.8 23346 1908.5 0 2560.5 -3824.5
20x 50 o/0 0/ 2.29 0f 3.87 0/3.17 0/ 0 RB6@ 22 RB6@ 22

244
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VISUAL RC DESIGN

. Ground-First

Project : PTT-Central Sub.
Engineer : ABB Limited. © 33
Date : 22/04/2008 : 1of 1
2261
56
QS
63%
BEAM NO. 33
Bending/Shear/Reinforcement calc. result fs = 1500
Span L. Mo M25 M50 VL VR
Section AstiAsb Ast/Asb Ast/Asb Stirrupt Sti[rupt
1 2.5 0.2 13804 2330 2553.2  -3817.1

20x 50 /0 0f2.29 0/ 3.86

RB6@ 22 RB6@ 22
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VISUAL RC DESIGN

Project - PTT-Central Sub.
Engineer : ABB Limited.
Date . 22/04/2008
2261t
A, D
633
BEAM NO. 34

Bending/Shear/Reinforcement calc. result

Layer : Ground-First
Beamno. : 34
Pageno. : 1of 1

fe= 90 fs = 1500

Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 2 0.2 8476 1130.2 B47.6 L 22602 22606
20x 50 0/ 0 0/ 1.4 0/1.87 0/ 1.4 G/0 RBS@ 22 RB&@ 22

2 /244
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VISUAL RC DESIGN

Project : PTT-Central Sub, Layer : Ground-First
Engineer : ABB Limited. Beamno. : 35
Date : 22/04/2008 Pageno. : 1of 1
omgs S04
& 4 5
CBym 684
BEAM NO. 35
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
)
: Span L Mo M25 M50 M75 M100 VL VR
Section AstiAsb Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 6 0.3 68905.3 7291.7 1189.3 -11412 6763 -10567.2
20x 60 0/ 0 0/9.36 0/9.9 o/ 1.61 15.4/6.85 RB6@ 20 RB6@6
2 5 -11411.6 -1427.3 3803 4278.7 0 98894  -5324.8

20x 60 15.4/6.85 1.93/0 0/ 5.16 0/ 5.81 o0 RBE@ 7 RB6@ 27
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Beamno. : 36
Date 1 22/04/2008 Pageno. : 1of 1

— P

244
246

94

96

6 A 5
B C8g A
BEAM NO. 36
Bending/Shear/Reinforcement calc. result fe=90 fs = 1500
Span L MO M25 M50 M75 M100 Vi. VR
Section Ast/Asb Ast/Asb AstiAsh Ast/Asb Ast/Asb Stirrupt Stirrupt
1 6 0.3 8036 8677 1922.9 -12226.1 7822.2 -11897.8
20x 60 oro .32/10.9 1,56/ 11.7 07 2.61 16.5/8.42 RB6@ 12 RBY@ 11
2 5 -12225.7 -2307.6 3036.2 38054 0 9764.5 -4874.3
20x 60 16.5/8.42 3.13/0 0/ 4.12 0r5.17 oro RB6@ 7 RB6@ 27




VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First 05
Engineer . ABB Limited. Beamno. : 37
Date : 22/04/2008 Pageno. : 1of 1

2053

3

C37 M
BEAM NO. 37
Bending/Shear/Reinforcement calc. result fc=980 fs = 1500
Span L MO M25 50 M75 M100 VL VR

Section Ast/Ash Ast/Ash Ast/Asb AstfAsb AstiAsb Stirrupt Stirrupt
1 3 0 1732 2308.3 1732 0 3079 -3079.2

20x 100 0/0 0/1.36 0/1.81 0/1.36 oo RB6@ 47 RB6@ 47




VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer  : ABB Limited. Siab :1-15
Date : 22/04/2008 Pageno. : 1
Slab Moment & Reinforcement calc. resulit fc=90 fs= 1200
Slah Type Depth M-x M-y M+x M+y Shx Shy
DL/LL Size As-x As-y Astx As+y
S-1 AA-4 12 985 985 588.15 588.15 985 985
S 2— 507450 5% 5 9.38 9.38 56 5.6
S5-2 AA-8 12 1201.7 650.1 531.85 484 650.1 1319.9
62  50/450 5x5 11.44 6.19 5.07 461
S-3 AA-8 12 1201.7 650.1 531.85 484 6550.1 1319.9
G 2. 507450 5x 5 11.44 6.19 5.07 4,61
S-4 AA-8 12 1204.7 650.1 531.85 484 650.1 1319.9
GS 92 50 /450 5x 5 11.44 6.19 5.07 4.61
3-5 AA-8 12 0 168.44 3517 111.44 561.45 49.25
(2 507450 25x15 0 16 0.33 1.06
S-6 AA-4 12 1300.2 964.51- 787.95 603,79 803.76 1300.2
Ll 50 / 450 5% 6 12.38 8.19 75 5.75
S-7 AA-2 12 1182 879.41 619.05 453.82 803.76 1300.2
62 50 / 450 5x 6 11.26 8.38 5.9 432
S-8 AA-9O 15 1548 650.16 72575 515.88 541.8 1698.5
Gs | 50/450  5x6 11.34 4.76 5.32 3.78
S-9 AA-8 15 1548 650.16 72575 515.88 5418 1698.5
oSy 50 /450 5x 6 11.34 476 5.32 3.78
S-10 AA-9 12 624.1 85.1 386.95 89.14 0 1182
6s 2. 50 /450 3x 6 5.94 0.81 3.69 0.85
S-11 AA-4 12 462.95 170.21 341.2 129.67 0 985
G2 50 / 450 2.6x6 4.41 1.62 3.25 1.23
S-12 AA-5 15 0 1763 470.18 779 1935 258
6s | 50 / 450 6x 5 0 12.92 3.44 5.71
. 5-13 AA-4 12 39.09 43.34 23.33 25.89 216.7 186.17
(> % 501450 1.05x1 037 041’ 0.22 0.25
S5-14 AA-3 12 108.35 0 34.48 66.64 394 0
653 50 / 450 2.5x1 1.03 0 0.33 0.63
S-15 AA-3 12 108.35 0 34.48 66.64 394 0
65 3 50 / 450 2.5x 1 1.03 0 0.33 0.63

244
246

96

98



VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer  : ABB Limited. Slab : 16-30
Date -1 22104/2008 Pageno. : 2

Slab Moment & Reinforcement calc. result fc= 90 fs = 1200

Slab Type Depih M-x M-y M+x M+y Shx Shy
buLL Size As-X As-y Astx Asty

S-16 AA-4 12 39.1 35.46 23.37 21.16 177.3 205.87

&3 3 507450 95x 1 0.37 0.34 0.22 0.2

S-17 AA-3 12 0 351.05 7347 111.7 0 413.7
63 3 50 /450 1.05x45 0 3.34 0.7 1.06

S-18 AA-3 12 0 351.05  60.14 111.7 0 374.3
6> 3 50 / 450 95x45 0 3.34 0.57 1.06

S-18 AA-4 12 4,75 42.67 21.1 25.91 22458 165.48
P 50/ 450 1.05x.95 0.33 0.41 0.2 0.25

S-20 AA-3 12 10835 0 34.48 60.14 374.3 0

65 % 50 / 450 25x.95  1.03 0 0.33 0.57

s-21 AA-3 12 10835 0 34.48 60.14 374.3 0

65 3 507450 25695  1.03 0 0.33 0.57

S-22 AA-4 12 35.56 35.56 21.23 21.23 187.15 187.15

6S 3 50/ 450 85x.95  0.34 0.34 0.2 0.2

S-23 AA-4 12 39.4 394 23.53 23.53 197 1897
6% 2 50 / 450 1% 1 0.38 0.38 0.22 0.22

8-24 AA-3 12 108.35 0 34.48 £66.64 394 o

cs > 50 / 450 2.5x 1 1.03 0 0.33 0.63

S-25 AA-3 12 108.35 0 34.48 £66.64 394 0
68 3 50 / 450 2.5 1 1.03 0 0.33 0.63

S-26 Al-4 12 384 39.4 23.53 23.53 197 197
6s 50 1 450 1x 1 0.38 0.38 0.22 0.22

S-27 AA-3 12 0 351.05 66.64 111.7 0 394
6$ % 50 / 450 1x 45 0 3.34 0.63 1.06

5-28 AA-3 12 0 351.05 66.64 11.7 0 384
623 50/ 450 1x 4.5 0 3.34 0.63 1.06

S-29 AA-4 12 35.46 39.11 21.16 23.37 205.87 177.3
6 3 50 / 450 1x .95 0.34 0.37 0.2 0.22

S-30 AA-3 12 10835 0 34.48 60.14 374.3 0

65 3 50/ 450 25x.95  1.03 0 0.33 0.57
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Ground-First
Engineer : ABB Limited. Slab 0 31-37
Date . 22/04/2008 Pageno. : 3
Slab Moment & Reinforcement calc. result fe= 90 fs = 1200
Slab Type Depth M-x M-y M+x Ni+y Shx Shy
DLAL Size As-X As-y As+x Asty
S- 31 AA-3 12 108.35 0 34.48 60.14 374.3 0
e g 5040 26x.95 1.03 0 0.33 0.57
S- 32 AA-4 12 35.46 39.11 21.16 23.37 205.87 177.3
6s 3 50 /450 1% .95 0.34 0.37 0.2 0.22
5-33 AA-8 12 108.15 113.47 76.99 46.38 307.32 360.51
G 507450 1.5x 2 1.03 1.08 0.73 0.44
S-34 AA-B 12 29.55 1580.71 28.14 87.12 555.564 59.1
S8 50 1 450 25x1.5  0.28 1.44 0.27 0.83
5-35 BB- 1 12 0 0 184.39 246.25 650.1 401.88
eSg 507450 X 2.5 0 0 1.76 2.35
S-36 AA--8 12 326.23 241.33 140.81 173.76 482.65 602.82
o 507450 3x25 3.11 2.3 1.34 1.65
8- 37 AA- 8 15 0 1784.5 607.32 948 1784.5 438.6
50 / 450 6x 5 0 13.07 4.45 6.95

eS|
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Project
Engineer
Date

VISUAL RC DESIGN

: PTT-Central Sub.
: ABB Limited.
1 22/04/2008

Design Criteria (Beam & Column)

fe(ksc)

fs(ksc)
k
j
n

R

i

i

i

90
1500
0.324
0.892
8

13.005

Design Criteria (Slab )

fc(ksc)
fs(ksc)
k

i

90
1200
0.375

0.875

14.765

Layer

: First-Floor level+1.35

Design Criteria

Page no.

1 of 1

-
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level+1.35
Engineer : ABB Limited. Beamno. : 1
Date =121 @ 22/04/2008 Pageno. : 1of 1
6
B $3-
BEAM NO. 1
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L MO M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb AstfAsb Aslt/Asb Stirrupt Stirrupt
1 6 0.7 17284.2 230456 172842 O 156363.4 -15363.8
30x 70 0/ 0 1.21/19.8  9.97/262 1.21/19.8 0/0 RB6@ 6 RBS@S6

104 / 244
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VISUAL RC DESIGN

£995

Project = :PTT-Central Sub. Layer : First-Floor level+1.35
Engineer : ABB [Limited. Beamno. : 2
Date | : 22/04/2008 Pageno. : 1of 1
A 6
Be
BEAM NO. 2
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L 1] M25 M50 M75 M100 VL VR
Section - Ast/Asb Ast/Asb Ast/Asb Ast/Ash AstfAsb Stirrupt Stirrupt
1 6 1 23609.8 314797 236088 O 20088.1 -20986.5

30x 70 o/ 0 10.8/26.8 227/356 10.8/268 0/0 RBO@ 8 RBI@ 8
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level+1.35
Engineer : ABB Limited. Beamno. : 3
Date : 22/04/2008 Pageno. : 1of 1
2824 19983 aoﬁﬂﬁm
3 A 5 A 5
BAA (GPaA @ﬂ
BEAM NO. 3
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 3 0 311.2 -15286 -55193 -11661 1848.7  -9623
30x 70 0/ 0 0/ .35 1.75/0 6.34/0 13.4/ 0 RB6@ 32 RB6@ 32
2 5 -116680.3 5402.2 164906 -3374.8 -292152 160404 -23082.4
30x 70 13.4/0  0/6.21 0/18.9 3.88/0 33/19.3 RB6@ 6  RBI@ 6
3 5 -29213.7 6485.6 170329 120142 0 31576.8 -12428.7
30x 70 33/193 0/7.43 83/19.5  0/13.8 o/ 0 RBO@ 4 RB6@ 11
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level+1.35
Engineer  : ABB Limited. Beamno. : 4
Date 1 22/04/2008 Pageno. : 1of 1
‘ 3824 16983 BO: 54I142IB
3 A 5 A 5
89 & B4aa _99
BEAM NO. 4
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L ivic M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Ash AstiAsb Ast/Asb AstiAsb Stirrupt Stirrupt
1 3 0 296.4 -1558.2 -5563.8 -11720.3 1829 -9642.8
30x 70 0/ 0 0/ .34 1.79/0 6.39/0 13.4/0 RBS@ 32 RB&@ 32
2 5 -11719.5 5405.2 16565658 -32475 -29025.5 16090.2 -23012.6
30x 70 13.4/10  0/6.21 418 3.73/0 32.8/19 RB6@ 6 RBI@6
3 5 -29024.1 6417.8 16747.7 115985 O 31386.8 -11858.6
30x 70 32.8/19 0/7.37 4/19.2 0/13.3 0/ 0 RBO@ 4  RB6@ 14
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level+1.35
Engineer . ABB Limited. Beamno. : 5
Date 1 22/04/2008 Pageno. : 1of 1
2631
<]
22
BEAM NC. 5
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L MO M25 M50 M100 VL VR
Section Ast/Asb AstiAsh Ast/Asb Ast/Asb Stirrupt Stirrupt
1 6 0.3 8879.6 11839.5 0 78928 -7893
20x 70 o/ 0 0710.2 1.29/13.5  0/10.2 o0 RBS@ 21 RBS@ 21
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level+1.35
Engineer : ABB Limited. Beamno. : 6
Date soa0 @ 22/04/2008 Pageno. : 1of 1
6
El1o
BEAMNO. 6
Bending/Shear/Reinforcement calc. resuit fc= 90 fs = 1500
Span L MO M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 6 0.7 170415 227221 170415 O 15147.8 -15148.1
00 84/19.5  048/258  84/195  0/0 RB6@ 6  RB6@6

30x 70
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VISUAL RC DESIGN

244

11(

Project : PTT-Central Sub. Layer : First-Floor level+1.35 =
Engineer : ABB Limited. Beamno. : 7
Date 1 22/04/2008 Pageno. : 1of 1
2676
6
Y
BEAM NO. 7
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L Mo M25 Ms0 M100 VL VR
Section Ast/Asb Ast/Ash Ast/Asb Ast/Asb Stirrupt Stirrupt
1 6 0.4 9032.3 12043.1 0 80286 -8028.8
20x 70 0/ 0 0/10.3 1.6/ 13.8 0/ 0 RB6@ 20 RB6@ 20

112 /246



VISUAL RC DESIGN

Project : PTT-Central Sub. lLayer : First-Floor level+1.35
Engineer : ABB Limited. Beamno. : 8
Date soq7 @ 22/04/2008 Pageno. : 1of 1
5]
B2
BEAM NO. 8
Bending/Shear/Reinforcement cale. result fc= 060 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Ash Ast/Asb Ast/Ash Stirrupt Stirrupt
1 6 0.7 17033.1 227108 170331 O 15140.3 -15140.6
20x 70 070 9.18/19.3  17.8/256  9.18/193 0/0 RBI@ 10 RBI@ 10

244
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VISUAL RC DESIGN

6661
Project : PTT-Central Sub. Layer : First-Floor level+1.35
Engineer : ABB Limited. Beamno. : 9
Date : 22/04/2008 Pageno. : 1of 1
5]
2
BEAMNO. 9
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L MO M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Ash Ast/Ash AstfAsh Ast/Asb Stirrupt Stirrupt
1 6 0.9 22480.8 299745 224808 O 198826 -19983
20x 70 o0 17.4/254  28.8/337 17.4/254 0O/0 RB9@ 6 RBO@6

112 /244
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level+1.35 __
Engineer : ABB Limited. Slab 1-6 -
Date 1 22/04/2008 Pageno. : 1
Slab Moment & Reinforcement calc. result fc=90 fs = 1200
Siab Type Depth M-x M-y M+x N+y Shx Shy
DLAL Size As-x As-y Astx As+y
S-1 AA-B 20 0 1335.88 237.24 992.97 2285 0
el & 50/1000  6x3 0 7.48 1.33 5.56
5-2 AA-5 20 0 111.57 307.08 75.79 885.5 0
<3 50/2000  6x.7 0 0.63 1.72 0.42
3-3 AA-5H 20 0 301.13 307.08 204.55 145475 0O
< 3 50/2000 6x1.15 0 1.69 1.72 1.15
S-4 AA-6 7 20 ¥ 2408.98 508.32 1763.7 382536 3036
SzA 50/2000 6x3.15 0 13.5 2.85 9.82
S-5 AA-5 20 0 142313  307.08 966.69 3162.5 0
$3 5072000 6x2.5 0 7.97 1.72 5.42
S-6 AA-5 20 0 142313 307.08 966.69 3182.5 0
$% 50/2000  6x2.5 0 7.97 1.72 542




0 0
“0 0
°27.58 “27.01 "o .
"22 22
"70 °69.76
fa0 "2
"o 22
“46.65 946.72
"9.74 "9.72
Reaction

Layer First-Floor level+1.35
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level +3.50_ ~
Engineer : ABB Limited. Design Criteria —~ =
Date : 22/04/2008 Pageno. :1of1

Design Criteria (Beam & Column)

fcksc) = 90
fs(ksc) = 1500
K = 0324
i = 0.892
n = 8
R = 13.005

Design Criteria (Slab )

fc(ksc) = 90
fstksc) = 1200
k = 0375
| j = 0.875
n = 8
R = 14.765

-
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level +3.50
Engineer . ABB Limited. Beamno. : 1
Date . 22/04/2008 Pageno. : 1of 1
3283
M__Jw
5 A 5 A 5 A 5 A 3
B B B\ TS ¥
BEAM NO. 1 .
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L Mo ivi256 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Ash Ast/Asb Stirrupt Stirrupt
1 5 0.3 5608.9 6089 1440.1 -8337.6 6538.5 -9873.8
20x 70 0/0 0/ 6.44 o7 0/ 1.65 9.58/0 RB6@ 32 RBE@ 10
2 5 -8337.2 -480.1 2248.5 1517 -7680.9 83374 -8074.9
20x 70 958/0  .55/0 0/ 2.58 4710 8.83/0 RB6@ 17 RB6@ 19
3 5 -7680.5 909.7 7046 31447  -8015.5 7854.1 -0784.5
20x 70 8.83/0  0/1.04 0/8.1 0/ 3.61 9.21/0 RBS@ 21 RBE@ 11
4 5 -8015.2 -1648.5 1433 1223.1 -2276.2 6410.8 -4115.3
20x 70 9.21/0 1.89/ 0 0f 1.64 0/ 1.4 26170 RB6@ 32 RB6@ 32
5 3 -2276.1 -388.8 646.4 769.3 0 3138 -1620.7
20x 70 28170 4200 0/ .74 0/.88 0/ 0 RB6@ 32 RB6@ 32

e
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level +3.50
Engineer : ABB Limited. Beamno. : 2
Date : 220472008 Pageno. : 1of 1
4720
3283
. o]
5] A 5
B2 F2A
BEAM NO. 2
Bending/Shear/Reinforcement calc. result fc= 90 fa = 1500
Span L Mo M25 M50 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Ash Stirrupt Stirrupt
1 6 0.5 11866.5 13114.3 -16246.8 114504 -16866.3
20x70 0/0 1.33/13.6  3.22/ 149 184/7.99 RB6@ 7 RBI@ 8
2 5 -16246.3 -4491.8 2134.3 0 11455.4 -4956.9
00 REB6@ 7  RB6@ 32

20x 70 184/789 6.16/0 0/ 2.45
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level +3.50 <
Engineer : ABB Limited. Beamno. : 3 a
Date 1 22/04/2008 Pageno. : 1of 1
I540 |
A, A A A
BW| Buwj Pw |
BEAM NO. 3
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L WMo M25 M50 M75 M100 VL VR
Section Ast/Ash Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 3 0 250.8 197.9 -158.8 -819.2 536.8 -1083.1
20x 50 0/ 0 0r .41 o/ .32 26/ 0 1.36/ 0 RBS@ 22 RB6@ 22
2 5 -819.1 280.5 536.5 -51.2 -1482.8 1217.2  -1482.8
20x 50 1.36/0 Of .46 0/ .89 .08/ 0 2.46/0 RBS@ 22 RB6@ 22
3 5 -1482.7 153.5 946.1 894.9 0 1646.5 -1053.5
20x 50 2.46/0 0/ .25 0f 1.57 0/ 1.48 0/ 0 RBS@ 22 RB6@ 22

244
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VISUAL RC DESIGN

46
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Project : PTT-Central Sub. Layer : First-Floor level +3.50 - -,
Engineer : ABB Limited. Beamno. : 4 -
Date : 22/04/2008 ‘ Pageno. : 1of 1
4075
0
5
B7A

BEAM NO. 4

Bending/Shear/Reinforcement calc. result fc=90 fs = 1500

Span L Mo M25 M50 M75 100 VL VR

Section AstiAsb Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 5 0.5 9549.7 127329 95497 0 10186.1 -10186.4

20x 70 0/0 0/ 10.9 264/145  0/10.9 0/0 RB6@ 10 RBE@ 10




VISUAL RC DESIGN

Project . PTT-Céntral Sub. Layer : First-Floor level +3.50
Engineer  : ABB Limited. Beamno. : 5
Date 1 22/04/2008 Pageno. : 1of 1
1
961
| 504
0
<] A 5
%% B4 A
BEAM NO. 5
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section AstiAsh Ast/Asb Ast/Asb Ast/Asb Ast/Ash Stirrupt Stirrupt
1 6 0.8 246705 283058 32069 -3079086 17167.5 -256314
30x 70 0/ 0 12.4/28 17.9/ 32 0/ 3.68 .348/21.7 RBO@ 11 RBI@S
2 5 -30789.6 -77204 5101.5 76749 0 225553 -102394
30x 70 34.8/21.7 8.87/0 0/ 5.86 0/ 8.82 0/ 0 RBS@ 7  RB6@ 29

122 /244
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level +3.50 -
Engineer  : ABB Limited. Beamno. : 6
Date : 22/04/2008 Pageno. : 1of 1
22£9 4082 085
3589
13133
940
| 0
AL, DL A A A
Bw| Bup Bl B2, 824
BEAM NO. 6
Bending/Shear/Reinforcement calc. result fe=90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb AstiAsb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 3 0 135.5 -32.8 -504.8 -1280.5 383.1 -1236.9
20x 50 00 o .22 .05/ 0 83/0 2.12/0 RB6@ 22 RB6@ 22
2 5 -1280.4 3036 1043.9 940.5 -6.8 16047  -1095.3
20x 50 2142/0 0/5 0/ 1.73 0/ 1.56 o1/0 RB6@ 22 RB6@ 22
3 5 66 1002  -1037.4 -28185 -54432 2626  -2437.4
20x 50 0170 A8/ 0 1.72/0 4.68/0 9.04/ 46  RB6@ 22 RB6@ 22
4 5] -5442.7 8602.1 11819 21229  -18731.8 120553 -17622.8
20x 70 6.25/0  0/9.89 1.26/13.5  0/2.44 2121117 RBE@ 7 RBI@S
5 5 -18731.2 -1689.6 6945.6 6469.1 0 16176.9 -7572.4
20x 70 21.2/117 1.95/0 0/7.98 0/ 7.43 00 RBO@ 9 RBE@25
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VISUAL RC DESIGN

Project CPT= Sub. Layer : First-Floor level +3.50
Enginggr  : ABB Limited Beamno. : 7
Datel . 22/04/2008 Pageno. : 1of 1
4810
4620
4200
3135
1549
B5 A | 35 A 5 A 5 A 3 A 25
~ ¥ 4 B4k b4p 24
BEAM NO. 7
Bending/Shear/Reinforcement calc. resuit fc= 90 fs = 1500
Span L MO M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Ash AstiAsh Ast/Asb Ast/Ash Stirrupt Stirrupt
1 5 0.5 9352.5 10078.3 21774  -14350.2 109324 -16672.8
30x 70 0/0 0/107 . O/11.8 0/25 16.5/ 0 RBE@ 20 RBI@ 12
2 5 -14349.5 56 42718 17028 -17867.8 166008 -17008.3
30x 70 16.4/0  0/.06 0/4.91 1.95/ 0 20.4/ 2.1 RB6@ 6  RBI@ 11
3 . 5 -17866.1 5293.3 112166 3550.5 -14926.2 34651 -17058.4
30x 70 204121  0/6.08 0/ 12.8 0/ 4.08 17.1/0 RBO@ 3  RBI@ 11
4 5 -149256 -1739.3 422914 2978.8  -5490.1 13438.8 -9662.6
30x 70 17.170 1.99/0 0/ 4.86 0/ 3.42 6.31/0 RB6@ 9  RB6@ 32
5 3 -5489.9 -1727.7 271.6 507.7 -1019.56 6192 -3211.8
30x 70 6.31/0 1.98/0 o .31 0/ .58 1.17/0 RB6@ 32 RB6@ 32
6 25 -1018.2 1428 700.1 652.5 0 2343.3 1528

20x.70 117/ 0 0/ .16 o/ .8 0/.75 0/0 RB&@ 32 RB6@ 32
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VISUAL RC DESIGN

Project : PTT-Central Sub.
Engineer  : ABB Limited.
Date : 22/04/2008
2319
] 803
& A 2
Bl B1
BEAM NO. 8

Bending/Shear/Reinforcement calc. resuit

Layer : First-Floor level +3.50

Beamno. : 8
Pageno. : tof 1

fc=90 fs = 1500

Span L MO M25 M50 M75 M100 VL VR
Section Ast/Ash Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 6 0.2 5843.6 6470.6 1880.8  -7925.3 5634.5 -8276.4
20x 70 0/0 0/6.71 0/ 7.44 0/2.16 g.11/0 RB6@ 32 RB6@ 18
2 2 -7925.1 -5643 -3561.3  -1680.3 0 4765.3 3159.8
20x 70 9.11/0 6.48/0 4090 1.93/0 0/ 0 RB6@ 32 RB6@ 32
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level +3.50
Engineer  : ABB Limited. Beamno. : 9
Date 1 22/04/2008 Pageno. : 1of 1
69
2.5
B\
BEAM NO. 9
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 2.5 0.4 1856.7 2327.3 1536.9 0 4079.3  -3011.8
20x 70 0/ 0 0/ 2.13 0/ 2.67 0/1.76 0/ 0 RB6@ 32 RB6@ 32
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level +3.50 - o
Engineer . ABB Limited. Beamno. : 10 -
Date . 22/04/2008 Pageno. : 1of 1
34 4734
l4430
17317 27230
3568
2704
SA._ A B L\‘ | -_6 A 3 A 5 L\' 3 A 25 A
B4 85 27 B4 B4 B4A pah
BEAM NO. 10
Bending/Shear/Reinforcement calc. result fe=90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
i Section AstiAsh Ast/Ash AstiAsb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 5 0.2 3109.3 199368  -33471 129127 41773 -893428
30x 70 0/ 0 0/ 3.57 0/2.29 384/0  14.8/0 RB6@ 32 RB6@ 32
2 6 12912 41228 104156 59656  -26523.9 14037.8 -30986.1
30x 70 1480  0/4.74 0/ 11.9 0/6.85 30.1/152 RB6@ 7 RBI@4
3 6 -26523.2 -2837.1 12821.8 204528 -20789.1 184671 -30170.8
30x 70 30.17/152 3.26/0 0/ 14.7 6.03/23.3 23.7/6.54 RB@ 10 RBI@ 4
4 3 -20788.7 -12675.2 -7224.1 -44358  -4310.3 12593.7 -1608
30x 70 23.7/6.54 14.5/0 8.3/0 5.1/0 4.95/0 RB6@ 11 RB6@ 32
5 5 -4309.8 54346 7782.6 27337 -9712 10754.4 -12815.4
30x 70 485/0  0/6.24 0/ 8.94 0/3.14 11.1/0 RB6@ 22 RB6@ 10
6 3 97116  -36211 -21.8 10859 -297.9 9782 -3506.2
30x 70 11.4/0  416/0 02/0 0f 1.24 34/0 RB6@ 32 RBE@ 32
7 25 -297.8 102.3 2854 251.2 0 814 -575.9
20x 70 3410 o .11 0/ .32 /.28 0/0 RB6@ 32 RB6@ 32




VISUAL RC DESIGN

244
) / 246

: First-Floor level +3.50 « ¢

Project : PTT-Central Sub. Layer
Engineer : ABB Limited. Beamno. : 11
Date : 22/0%2008 Pageno. : 1of 1
4468
38545699
0
6 A 5
&% >34
BEAM NO. 11
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L Mo iM25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Ash AstiAsb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 6 0.8 216404 242749 38964  -26534 17316.9 -23637.7
30x 70 0/ 0 7.83/246  118/276  0/4.48 30.1/152 RBI@ 11 RBI@6
2 LS -265633.2 -7331.1 3492.3 5936 0 18714 -8100.7
30x 70 30.4/15.2 8.42/0 0f 4.01 0/ 6.82 0/ 0 RBI@ 9 RBE@ 32
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level +3.50
Engineer . ABB Limited. Beamno. : 12
Date . 22/04/2008 Pageno. : 1of 1
4016
ls0s0  pRE——
2325
55 A 4.5 A 5 A 3
b2 By B B
BEAM NO. 12
Bending/Shear/Reinforcement cale. result fc= 90 fs = 1500
Span L Vo M25 M50 M75 M100 VL VR
Section AstAsb  AstiAsb Ast/Ash Ast/Asb Ast/Ash Stirrupt Stirrupt
1 55 0.9 87145 08356 3363.1 -10702.8 9088.7 -12891.1
20x 70 oo 010 0113 0/3.86 12.3/0 RBE@ 13 RBE@6
2 45 -10702 -3486 -128.4 -633.1 -4097.2 8130.3 -5594.9
20x70 1230 40 1410 72/0 5.74/ 0 RB6@ 19 RBE@ 32
3 5 -4996.4 2504.9 4863.6 2079.2 —5848.5 80568.8  -8399.5
20x 70 574/0  0/288 0/ 5.59 0/ 2.39 6.72/ 0 RB6® 19 RB6@ 17
4 3 -5848 -2424.4  -308.2 499.9 0 5437.3 -1638.7
20x 70 672/0  2.78/0 35/0 0/ .57 0/ 0 RB6@ 32 RB6@ 32
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level +3.50
Engineer  : ABB Limited. Beamno. : 13
Date : 22/04/2008 Pageno. : 1of 1
2975
12671
5.5 A 4.5 A .5 A 3
B2 B B B3
BEAM NO. 13
Bending/Shear/Reinforcement calc. result fc= a0 fs = 1500
Span L MO M25 M50 M75 V100 VL VR
Section Ast/Ash Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 55 0.6 6327 7029.5 21074  -8439.3 6646.5 -9715.7
20x70 o/ 0 0/ 7.27 0/ 8.08 0/ 2.42 9.7/0 RB6@ 32 RB6@ 11
2 4.5 -8438.6 -1944.4 785.2 -250.4 -5051.3 7446.3  -5940.9
20x 70 9.7/0 2.23/0 0/ .9 2870 5.8/0 RB6@ 27 RB6@ 32
3 5 -5050.5 1844.5 4091.9 1690.8 -6358.7 73757  -7499
20x 70 5.8/0 0/2.12 0f 4.7 0/ 1.94 6.16/0 RB6@ 28 RB6@ 26
4 3 -5358.1 -1765.8 3249 913.5 0 57917 22196
20x 70 6.16/0  2.03/0 o .37 0/ 1.05 0/ 0 RB6@ 32 RB6@ 32

244
46

(

I32)

1
1

7 /9



VISUAL RC DESIGN

Project : PTT;Central Sub. Layer : First-Floor levei +3.50 ﬁ
Engineer : ABBitnited: Beamno. : 14 -
Date : 22/04/2008 Pageno. : 1of 1

130D |

Fm" 24

A 8 A g
5 33 A-
BEAMNO. 14
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L Mo Mz25 M50 M75 M100 VL VR
Section AstiAsb AstiAsb Ast/Asb Ast/Ash Ast/Ash Stirrupt Stirrupt
1 6 0.8 24208.9 28233 3843.8 -29341.2 16517.2 -25055.5
30x 70 0/ 0 1.7/275 17.8/32 0f 4.41 33.2/195 RBI@ 12 RB9@6
2 5 -29340.3 -8359.6 3522.5 6305 -12 204249 -86935
30x 70 33.2/185 9.81/0 0/ 4.05 0/7.24 01/0 RBI@ 8  RB6@ 32
3 1 -12 6.8 -3 -0.8 0 239 0

10x 10 .14/ 0 .08/ 0 .03/0 0/0 o0 RB9@ 3 RBS@ 3
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer . First-Floor level +3.50

Engineer : ABB Limited. Beamno. : 15

Date : 22/04/2008 Pageno. . 1of 1

4425
0
5
Bi#
BEAM NO. 15
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L MO M25 so M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Ash Ast/Asb Ast/Asb Stirrupt Stirrupt
1 5 0.5 103712 138282 103712 O 11062.4 -11062.7

30x 70 0/ 0 0/11.9 0/ 15.8 0/11.9 0/0 RB6@ 19 RB6@ 19
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level +3.50
Engineer . ABB Limited. Beamno. : 16 -
Date : 22/04/2008 Pageno. : 1of 1
172822
2899
504
6
Bl
BEAM NO. 16
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L Mo M25 M50 M75 Mt00 VL VR
Section Ast/Ash Ast/Asb Ast/Asb AstiAsb Ast/Asb Stirrupt Stirrupt
1 6 1.3 402781 53619.5 300716 O 27230  -222223

30x 70 0/ 0 36.1/453 56.4/60.2  20.6/34 o/ 0 RBOY@ 5 RBO@ 7




VISUAL RC DESIGN

244
246

Project : PTT-Central Sub. Layer : First-Floor level +3.50 - -
Engineer  : ABB Limited. Slab 1-15 -
Date : 22/04/2008 Pageno. : 1
Slab Moment & Reinforcement calc. result fc= 90 fs = 1200
Slab Type Depth M-x M-y Ni+x M+y Shx Shy
DULL Size As-x As-y As+x As+y
S-1 AA-4 20 1912.5 18125 1157.78 1157.75 19125 1912.5
<~ 50/1000  5x5 10.71 10.71 6.49 6.49
5-2 AA-4 20 1912.5 1912.5 1157.75 1157.75 19125 1812.5
@ ~ S0/1000 55 10.71 10.71 6.49 6.49
S-3 BB- 1 20 0 0 532.17 182.5 200.75 974.55
) 50/200  3x5 0 0 2.98 1.02
3-4 CC-6 20 671.24 0 503.72 189.75 o 1730
<o 50/1200 25 3.76 0 2.82 1.06
S-5 CC-3 20 3287 D 1317.75 1048.5 735.25 3589.75
< | 50/1200  5x5 18.41 0 7.38 5.87
5-6 CC-86 20 147816 0 1001.52 3195 216.25 2485.25
< 2. 5071200  3x5 8.29 0 5.61 1.79
S-7 AA-4 20 33498.5 2484.72 2089.5 1604.52 2070.6 33495
a, } 50/1500 - 5x6 18.76 13.92 1.71 8.99
S-8 AA-8 20 147175 158574 670.75 1181.43 234668 1624
Py 5071500  5x3.4 8.25 8.94 376 - 6.62
S-9 AA-4 20 1096.2 938.67 683.91° 585.63 1380.4 1827
2 50/1500  3x 3.4 6.14 5.26 3.83 3.28
S-10 BB-6 15 0 479.4 157.19 277.8 1212.6 248.75
S 2 §50/1000  2.5x2 0 3.51 1.15 2.04
S- 11 BB-7 15 0 710.64 803.06 355.32 0 1762.5
$g. 50/1000  2.5x6 0 5.21 5.88 26
8-12 AA-2 20 304.5 62.85 176.5 427 609 0
s9 50/1500  5x .6 1.71 0.35 0.99 0.24
S5-13 AA-9 20 54.81 64.31 63.54 43.43 609 0
<2 50/1500  3x 6 0.31 0.36 0.36 0.24
S-14 AA-8 20 507.5 72268 240.5 574,72 2030 0
s0 50/1500  5x2 2.84 4.05 1.35 3.22
8-15 AA-4 20 274.05 ~ 6902 191.43 478 17255 456.75
1.07 2.68

52 50 /1500 3x2 1.54 3.87




VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : First-Floor level +3.50
Engineer : ABB Limited. Slab :16-21 ==
Date . 22/04/2008 Pageno. : 2
Slab Moment & Reinforcement calc. result fc=20 * fs= 1200
Slab Type Depth M-x M-y M+x M+y Shx Shy
DLALL Size As-x As-y As+x As+y
S-16 AA-2 20 614.08 1900.81 381.76. 1214.03 3071.39 614.07
gp  50/1500  55x34 344 10.65 2.14 6.8
S-17 AA- 8 20 1479.87 143147 62552 1070.22 2105.11  1781.33
o0 50/1500  4.5x3.4 829 8.02 3.5 6
S-18 AA-2 20 246.65 62.85 142.97 427 609 0
gz  S0/1500  45x8 1.38 0.35 0.8 0.24
3-19 AA-8 20 614.08 722.68 291.01 574.72 2030 0
52 50/1500  5.5x2 3.44 4.05 1.63 3.22
S-20 AA-8 20 411.08 = 722.68 194.81 . 574.72 2030 0
< g 50/1500  4.5x2 23 4.05 1.09 3.22
S-21 AA- 2 20 368.45 62.85 21357 427 609 0
50/1500  5.5x.6 2.06 0.35 1.2 - 0.24

Sz
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VISUAL RC DESIGN
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Project : PTT-Central Sub. Layer : Floor-roof level+8.80
Engineer  : ABB Limited. Design Criteria -
Date : 22/04/2008 Pageno. :1of1

Design Criteria (Beam & Column)

fe(ksc) = 90
fs(ksc) = 1500
k = 0324
. j = 0.892
n = 8
R = 13.005 .

Design Criteria (Slab )

fe(ksc) = 90
fs(ksc) = 1200
k = 0375
i = 0.875
n = 8
R = 14.765
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Floor-roof level+8.80
Engineer  : ABB Limited. Beamno. : 1
Date 1 22/04/2008 Pageno. : 1of 1
"ﬂja—i 911
5 A g A 5 A 5 A 3 A
%8} Rg RB | £l Re !
BEAM NO. 1
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Ash Ast/Asb Stirrupt Stirrupt
1 5 0 1929.8 2113 549.2 -2761.4 22426  -3347.3
20x 60 o0 0 2.62 0/ 2.87 ol .74 3.75/0 RB6@ 27 RB6@ 27
2 5 -2761.3 -3452 648.3 218.9 -1633.3 2502 -2050.9
20x 60 3.75/0 4610 0/.88 0/ .29 22110 RB6@ 27 RBO@ 27
3 5 -1633.2 387.2 984.9 158.8 -2088.1 21854 -23;67.5
20x 60 2.21/0 o 52 0/ 1.33 o/ .21 2.83/0 RBB@ 27 RBS@ 27
4 b -2088 218.9 1103.1 564.5 -1397 24146  -2138.3
20x 60 2.83/0 o .29 0/ 1.49 o .76 1.89/0 RB6@ 27 RBE@ 27
5 3 -1386.9 -503.9 24 162.6 0 14288 4977
20x 60 1.89/0 68/ 0 0/.03 0/ .26 0/0 RB6@ 27 RBG@ 27
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Floor-roof level+8.80
Engineer : ABB Limited. Beamno. : 2
Date 1 22/04/2008 Pageno. : 1of 1
3033
1118
0
6 A
Rz 2  Ro
* BEAMNO. 2
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L Mo m25 50 M75 M100 VL VR
Section Ast/Asb Ast/Ash Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 6 0.3 7976.8 91305 3461 -9031.5 75921 -10602.8
20x 60 0/ 0 2/10.8 2440123  0/47 . 12.2/1224 RBS@ 14 RBS@6
2 5 -6031.3 -4153.3 -1022 . 362.4 0 4601.2  -988.7

20x 60 122/224 564/0 1.38/0 0/ .49 o0

REBE@ 27 RB6@ 27

142 / 244
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Floor-roof level+8.80 # #
Engineer : ABB Limited. Beamno. : 3 -
Date : 22/04/2008 Pageno. : 1of 1
3000
grq 0%
3 A 5 Al 5
Rg1 132 R
BEAMNOQO. 3
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L Mo mMa5 M50 M75 M100 VL VR
Section Ast/Ash Ast/Ash AstiAsh Ast/Asb Ast/Asb Stirrupt Stirrupt
1 3 0 360.5 2294 -393.4 -1607.7 808.3 -1813.8
20x 60 0/ 0 0/.48 0/ .31 . 53/0 2.04/0 RB6@ 27 RB6@ 27
2 5 1507.6 6347 10684 2066  -3190.4 23974 -3070.6
20x 60 2,040  O/.86 0/ 1.45 28/0 4330 RBS@ 27 RB6@ 27
3 5 -3160.2 3203 2122.3 22155 o ' 3492 -4978

20x 60 4.33/0 0/ .43 0/ 2.88 0/3.01 0/0 RB6@ 27 RB6@ 27




VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Floor-roof level+8.80
Engineer  : ABB Limited. Beamno. : 4
Date : 22/04/2008 Pageno. : 1of 1
3000
1094
3 A 5 A 5
Re]  R8y  esy
BEAM NO. 4
Bending/Shear/Reinforcement calc. result fe= 80 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Asb Ast/Ash Stirrupt Stirrupt
1 3 o 360.5 2284 -363.4 -1507.7 808.3 -1813.6
20x 60 0/ 0 0f .48 of .31 53/0 2.04/0 RBS@ 27 RB6@ 27
2 5 -168076 6347 10684  -206.6 -3190.4 23974  -3070.6
20x 60 2040 /.86 0/ 1.45 280 4.33/0 RBE@ 27 RB6@ 27
3 5 -3190.2 320.3 2122.3 -221 55 0 3492 -4976
20x 60 433/0 0/ .43 0/2.88 0f 3.01 0/ 0 RBE@ 27 RB6@ 27
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Floor-roof level+8.80
Engineer  : ABB Limited. Beamno. : 5
Date 1 22/04/2008 Pageno. : 1of 1
3000
|460
%
Rg Wi R.au/, REw)|
BEAM NO. 5
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 3 0 226.3 193.9 -87.2 -847.1 474.3 -905.7
20x 50 o/ 0 or .37 o 32 1610 1.07/ 0 RB6@ 22 RBS@ 22
2 5 -847 236.4 401.2 -152.8 -1425.5 994 .2 -1305.7
20x 50 1.07/0 0/ .39 0/.66 25/0 2.36/0 RBE@ 22 RB6@ 22
3 5 -1425.5 158.9 1024.7 1171.7 0 1555 -3744.9
20x 50 236/0  0/.26 or1.7 0/1.94 0/ 0 RB6@ 22 RB&@ 22
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Floor-roof level+8.80
Engineer . ABB Limited. Beamno. : 6
Date : 22/04/2008 Pageno. : 1of 1
3000
3143
1159
460
I 0
A 3 A 5 A 5 A 8 A 8
R$u R3w | R w £ ? &{5\
BEAM NO. 6
Bending/Shear/Reinforcement calc. result fc=90 fs= 1500
Span L Mo M25 M50 M75 M100 VL VR
Section AstiAsb Ast/Asb Ast/Ash Ast/Asb Ast/Ash Stirrupt Stirrupt
1 3 0 112.6 -33.6 -438.4 -1102 3226 -1057.4
20x 50 o0 0/.18 0510 7210 1.83/0 RBS@ 22 RB6@ 22
2 5 -1102 259.2 | Q01.7 8254 304 13764 92386
20x 50 1.83/0  0/.43 0/ 1.49 0/ 1.37 o/ .05 RBS@ 22 RB6@ 22
3 5 304 -91.3 -831.7 -2490.8 -5368.7 1601 -5109.9
20x 50 0/.05 510 154/0 4.13/0 891/.26  RBG@ 22 RB6@22
4 6 -5368.3 4606.7 75104 33423 -7897.4 80073 -98505
20x 60 7280  0/6.25 0/ 10.2 0/ 4.54 10.7/05 RB6@ 9 RB6@7
5 5 -7897.3 -32056 -3254 7431 0 4478.1 -1319.3
20x 60 10.7/.05 4.35/0 4410 01 0/ 0 RES@ 27 RB6@ 27
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Floor-roof jevel+8.80
Engineer : ABB Limited. Beamno. : 7
Date . 22/04/2008 Pageno. : 1of 1
3883
1923
o}
6 A 5
R#4 RE4 A
BEAM NO. 7
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L Mo Mm25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 6 0.4 10038.1  11340.7 39076 -12261 9603.8  -~13691
20x 60 o0 419/135 671/153 (/5.3 16.5/849 RB6@ 7 RBI@9
2 5 -12260.7 46893 -121.8 14413 0 7259.1 -2354.8
20x 60 16.5/8.43 6.37/0 A6/ 0 0/1.95 0/ 0 RB6@ 16 RB6@ 27

244
246

147

149



VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Floor-roof level+8.80
Engineer : ABB Limited. Beamno. : 8
Date 1 22/04/2008 Pageno. : 1of 1
1459
3 A 5 A 5
BEAM NO. 8
Bending/Shear/Reinforcement calc. result fe= 90 fs = 1500
Span L Mo M25 M50 M75 V100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 3 0 357.4 141.2 -648.8 -2012.6 858.1 -2200.9
20x 60 0/ 0 0/ .48 0/ .19 8810 2730 RBS@ 27 RB6@ 27
2 5 -2012.4 896.3 1625.2 12568 -4056.9 3239 -4058.9
20x 60 2730  0/1.21 0/ 2.07 A710 551/0 RB6@ 27 RB6@ 27
3 5 -4056.7 377.3 25315 2405.7 0 4459.2  -2836.7
20x 60 5510  0/.51 0/ 3.44 0/3.26 0/ 0 RBE@ 27 RB6@ 27
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Floor-roof level+8.80
Engineer . ABB Limited. Beamno. : 9
Date : 22/04/2008 Pageno. : 1of 1
2459
2144

-

5 A 5 A 5 A 5 4 3 A 25 A
Re2  RBL  RIL RB2 BB g
BEAM NO., 9 ’
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L vio M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Asb Ast/Ash Stirrupt Stirrupt
1 5 0.2 4370 4898.5 15854  -5589.2 50325 -72604
20x 60 0/ 0 0/5.93 0/ 6.65 02,15 7.56/ 0 RB6@ 27 RB6@ 16
2 5 -5569 -1184.6 670.6 -3.5 -3207 45193 -35746
20% 60 7.56/0 ©  1.6/0 /.91 0/ 0 4.35/0 RBS@ 27 RB6@ 27
3 5 -3208.7 1339.5 2536.2 3831 -5119.9 4977 -5742.4
20x 60 4350  0/1.82 0/ 3.44 0/ .52 6.95/0 RB6@ 27 RBB@ 27
4 5 -5119.7  406.7 2583.6 14106 -3112.2 57611  -4958.2
20x 80 6.95/ 0 07 .55 0/ 3.51 0/ 1.91 4.22/0 RBE@ 27 RB6@ 27
5 3 -31121 -12681 -156.5 2226 -130.7 2947 -959.5
20x 60 4.2210 172/ 0 21/0 0f.3 A7/0 RBS@ 27 RB6@ 27
8 25 -130.7  199.6 331.5 264.9 0 687.2 -582.8

20x 60 A7/0 o .27 0/ .45 0/ .35 0/ 0 RBS@ 27 RBs@ 27
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Floor-roof level+8.80
Engineer : ABB Limited. Beamno. : 10
Date : 22/04/2008 Pageno. : 1of 1
10771 28315182
2069
JAB%SBO L1744
A K 5 A 6 A 6 A 3 A 5 /_\‘ 3 A 25 /_\'
01 R3| B b R | 31 KDy Rw
BEAM NO. 10
Bending/Shear/Reinforcement calc. resuit fc= 90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Ash Ast/Ash AstiAsb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 5 0 188.5 -416.8 -1815.8 -4008.5 468.2 2071.7
20x 60 0/0 O/ 25 56/0 2.46/ 0 5.44/0 RBE@ 27 RB6@ 27
2 6 -4008.2 24074 4169 1276.2 -16725.7 5828.6 -16721.6
20x 60 544/0  0/3.27 0/ 5.66 0/1.73 225/171 RB6@ 27 RBI@7
3 6 -16725.1 1224 127005 9358.9  -14478.9 123289 -17380.9
20x 60 22.5/171 .16/0 9.34/17.1  2.88/126 195/127 RBI@ 11 RBI@6
4 3 -14478.6 -8444 -53886 -23126 -216.1 7366.1 2142.3
20x 60 19.5/12.7 127/3.04 7.32/0 3.14/0 29/0 RB6@ 15 RB6@ 27
5 5 -215.9 29553 3405.9 11357  -3855.2 3625.3 -5081.1
20x 60 29/0 O 4.01 0/ 4.62 o/ 1.54 5.23/0 RBS@ 27 RBS@ 27
8 3 -38585 -1867.3 -536.5 1374 154.2 30884 41506
20x 60 523/0  2.53/0 720 o .18 o2 RB6@ 27 RBS@ 27
7 25 154.3 413.3 474 336.2 0 5732 -696.8
20x 60 o2 0/ .64 o/ 45 0/ 0 RB6@ 27 RB6@ 27

0/ .56
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Floor-roof level+8.80
Engineer : ABB Limited. Beam no. : 11
Date : 221042008 Pageno. : 1of 1
1118
5}
RPZ
BEAM NO. 11
Bending/Shear/Reinforcement calc. resuit fc= 90 fs = 1500
Span L Mo mM25 M50 M75 m100 VL VR
Section Ast/Asb AstiAsb Ast/Asb Ast/Ash Ast/Asb Stirrupt Stirrupt
1 6 0 37732 5031 3773.2 0 3353.9 -3354
20x 60 0/ 0 0/5.12 0/6.83 0/5.12 o/ 0 RB6@ 27 RBS@ 27
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Floor-roof level+8.80
Engineer : ABB Limited. Beamno. : 12
Date : 22/04/2008 Pageno. : 1of 1
85186
776
A Fiy
R G
BEAM NO. 12
Bending/Shear/Reinforcement calc. result fe=90 fs = 1500
Span L MO M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 & 0.3 9006.1 16266.3 9006.1 0 6586 -65886.2
20x 60 0/ 0 219/122  16.2/21.8 219122 0O/0 RB6@ 22 RBE6@ 22

152 /244
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Floor-roof level+8.80
Engineer : ABB Limited. Beamno. : 13
Date 1 22/04/2008 Pageno. : 1of 1
5440
298
6/‘
RZL;
BEAM NO. 13
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L MO M25 M50 M75 M100 VL VR
Section AstiAsb  Ast/Asb Ast/Asb AstiAsh Ast/Asb Stirrupt Stirrupt
1 6 0.2 7110.7 12200.9 71107 0 54139 -5414

20x 60 0/o 0/ 9.66 8.37/16.4  0/9.66 0/ 0 RBs@ 27 RBs@ 27
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Floor-roof level+8.80
Engineer : ABB Limited. Beamno. : 14
Date 1 22/04/2008 Pageno. : 1of 1
859
874
6
R&2Z
BEAM NO. 14
Bending/Shear/Reinforcement calc. result fe= 90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Ash Ast/Asb Ast/Asb Ast/Ash Stirrupt Stirrupt
1 8 0 3594 .1 52217 35941 0 30515 -30516
20x 60 0/0 0/ 4.88 0/ 7.09 0/ 4.88 oo RB6@ 27 RB6@ 27
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VISUAL RC DESIGN

Project : PTT-Central Sub.
Engineer : ABB Limited.
Date : 22/04/2008

4314

1718

A A

6
R4 Re44
BEAM NO. 15

Bending/Shear/Reinforcement calc. result

Layer : Floor-roof level+8.80
Beamno. : 15
Pageno. : 1of 1

fc= 90 fs = 1500

Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Ash Ast/Asb Ast/Asb AstfAsb Stirrupt Stirrupt
1 6 0.5 11303.3 - 12000.2 4790.5 -130255 107708 -15113
20x 60 0/0 6.64/152 972/174 0/65 17.5/ 8.97 RBE@ 6 RBOY@ 8
2 5 -13025.3 -5748.7 11622 764 0 6893.5 -16834
20x 60 17.5/9.97 7.81/0 1.56/0 0/ 1.03 0/0 RBG6@ 19 RB6@ 27
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Project : PTT-Central Sub. Layer : Floor-roof level+8.80
Engineer . ABB Limited. Beamno. : 16
Date 1 22/04/2008 Pageno. : 1of 1
3450
1757
0
=} A 5
Re 4 Resq A
BEAM NO. 16
Bending/Shear/Reinforcement calc. resuit fc=90 fs = 1500
Span L MO M25 M50 M75 M100 VL VR
Section Ast/Asb AstiAsh Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 6 0.4 8903.5 10043.8 34213 -10964.3 8523.1 -12178.2
20x 60 o0 2/12 42/135  0/4.64 14.8/5.98 RB6@ 10 RBOI@ 11
2 5 -10964.1 -4105.6 8 1376.5 0 6584.9 -21994
20x 60 14.8/5.98 557/0 0/.01 0/ 1.87 0/ 0 RBS@ 22 RBS@ 27
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Project : PTT-Central Sub.

Engineer  : ABB Limited.

Date : 22/04/2008

4467
3388
s b 5 4
RG 4 Rg4p RB4AD
BEAM NO. 17 )

Bending/Shear/Reinforcement calc. result

Layer : Floor-roof level+8.80
Beamnno. : 17
Pageno. [ 1of 1

fc=80 fs= 1500

Span L MO M25 M50 M75 N100 VL VR

Section Ast/Asb Ast/Asb AstfAsh Ast/Ash Ast/Asb Sfirrupt Stirrupt

1 6 0.5 11747.7 134453 50927 -13310 11181.6 -15618.6
20x 60 . 0/ 0 7.5/ 158 10.7/ 181 0/6.92 17.97 10.5 RB9@ 13 RBI@7

2 5 -13309.8 -5899.6 -1483.3 -91.5 -1684 71301 -2483.8
20x 60 17.9/10.5 8.01/0 2.02/0 J12/0 23/0 RB&@ 17 RBe@ 27

3 1 -1693.9 -952.9 -423.5 -105.9 0 3387.8 0

0/ 0 RB6@ 27 REG@ 27

20x 60 230 1.29/0 5710 .14/ 0
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244
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Project : PTT-Central Sub. Layer : Floor-roof level+8.80 3 S
Engineer  : ABB Limited. Slab :1-15 ==
Date 1 22/04/2008 Pageno. : 1
Slab Moment & Reinforcement calc. result fc= 90 fs = 1200
Slab Type Depth M-x M-y M+x M+y Shx Shy
DL/LL Size As-x As-y As+x Asty
5-1 AA-4 12 810 610 348.15 348.15 610 610
s 2 50/150 5% 5 5.81 5.81 3.32 3.32
s-2 AA-8 12 744.2 402.6 306.85 274 402.6 817.4
Pg 2 50/150 5x 5 7.09 3.83 292 2.61
S-3 AA- 8 12 744.2 402.6 306.85 274 402.6 817.4
Re 2. 507150 5x 5 7.09 3.83 2.92 2,61
S-4 AA-8B 12 744.2 402.6 306.85 274 4026 = B17.4
Ry2  50/150 5% 5 7.09 3.83 292 2,61
S-5 AA-4 12 390.89 134.2 251.68 82.9 134.2 651.48
Reg 507180 35 372 1.28 24 0.88
S-6 AA-4 20 25245 1872.72 1552 1190.52 1560.6 25245
RS\ A 50/1000  5x6 14.14 10.49 8.69 6.67
S-7 AA-2 15 1365 1015.568 708.5 51912 928.2 1501.5
X 50/ 500 5% 6 10 . 7.44 5.19 3.8 .
S-8 AA-Q 15 1638 687.96 774.5 551.88 573.3 1797.25
g 50 / 500 5x 6 12 5.04 567 404
S-9 AA-9 15 1638 687.96 774.5 551.88 573.3 1797.25
s 50/ 500 5x 6 12 5.04 567 4,04
S-10 AA- 4 15 769.86 196.56 564.21 149.04 0 1365
R3Y 507500 3x6 5.64 1.44 413 1.09
S-11 BB- 1 12 0 0 289.75 105.41 0 610
RS | 50 /150 2.5x 6 0 0 2.76 1
S-12 AA-8 12 351.36 2186 23377 92.9 244 585.8
£ 2 50/ 150 3x5 3.35 2.09 2.23 0.88
S-13 AA-8 12 351.36 2196 233.77 92.9 244 585.6
RS2 507150 3x 5 3.35 2.09 2.23 0.88
S-14 AA-8 © 12 351.36 2196 233.77 929 244 585.6
R& 9 507150 3x5 3.35 2.09 2.23 0.88
S-15 AA-8 12 351.36 219.6 233.77 92.9 244 585.6
50/ 150 x5 3.35 2.09 2.23 0.88




VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Floor-roof level+8.80
Engineer : ABB Limited. Slab c16-17
Date 1 22/04/2008 Pageno. : 2
Slab Moment & Reinforcement calc. result fc=90 fs = 1200
Slab Type Depth M-x M-y M+x M+y Shx Shy
DLAL Size As-x As-y Astx As+y
S-18 AA-4 12 219.6 2188 | 1256.33 125.33 366 366
RG 7. s0/150 3x3 2.09 2.09 1.19 1.19
S-17 AA-4 12 219.6 219.6 125.33 125.33 366 366
50 /150 3x3 2.09 2.09 1.19 1.19

RS 2,
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161



"4.21

"5.86

“4.9

3.47

3.23 7.53 *10.11 “1514 - “577 “1.82

"20.24 "33.79 313 3245 "26.67 "15.9873.94
o -3 a o o .I:I o
15.49 38.53 34.22 "11.09 16.69 "15.11°4.05°
[+] a =]
20.65 2065 4.11
"17.13 °17.13 "5.43
"11.36 "11.36 "3.32
Reaction

Layer Floor-roof level+8.80

244
46

160
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Beam Diagram
Layer Roof- floor +12.95
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S3

Slab Diagram

Layer Roof- floor +12.95
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VISUAL RC DESIGN

Project : PTT-Centra! Sub. Layer : Roof- floor +12.85
Engineer : ABB Limited. Design Criteria
Date -1 22/04/2008 Pageno. :1of1

Design Criteria (Beam & Column)

fc(ksc) = 90
fs(ksc) = 1500
k = 0.324
i = 0892
n = 8
R = 13.005

Design Criteria (Siab )

fc(ksc) = 90
fs(ksc) = 1200
k = 0375
i = 0.875
n = 8
R = 14.765

244
165 /246
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Roof- floor +12.95
Engineer : ABB Limited. Beamno. : 1
Date . 22/04/2008 Pageno. : 1of 1

1201

RoG—

BEAM NO. 1
Bending/Shear/Reinforcement calc. resulf fc=90 fs = 1500
Span L Mo M25 M50 Vi75 V100 VL VR
Section  Ast/Asb  Ast/Ash AstAsh. Ast/Asb Ast/Asb Stirrupt Stirrupt
1 8 0 4053.3 5404.5 4053.3 0 3602.9  -3603

20x 60 o/0 0/ 5.5 0/7.34 0/ 5.5 0/ 0 RBE@ 27 RB6@ 27

244
246
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Roof- floor +12.95
Engineer : ABB Limited. Beamno. : 2 :
Date 1 22/04/2008 Pageno. : 1of 1
2161
4]
e b
BEAM NO. 2
Bending/Shear/Reinforcement calc. result fe= 90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb Ast/Ash Ast/Asb Ast/Asb Siirrupt Stirrupt
1 6 0.3 7394.6 9859.5 7394.6 0 6572.8 6573
_ 20x 60 0/ 0 0/ 10 3.84/133  0/10 0/ 0

RB6@ 22 RB6@ 22

244
246
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Roof- floor +12.95

Engineer : ABB Limited. Beamno. : 3
Date . 22/04/2008 Pageno. : 1of 1
1938,
6
S 2%
BEAM NO. 3
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb AstiAsb Ast/Ash Ast/Asb AstiAsb Stirrupt Stireupt
1 6 0.2 6540.7 8721 6540.7 0 5813.9 -5814
20x 60 0/0 0/8.88 1.64/11.8  0/8.88 0/ 0 RB6@ 27 RB6@ 27

244
246
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VISUAL. RC DESIGN

Project : PTT-Central Sub. Layer : Roof- floor +12.95
Engineer : ABB Limited. Beamno. : 4
Date : 22/04/2008 Pageno. : 1of 1
1348
R Ji
RE
BEAM NO. 4
Bending/Shear/Reinforcement calc. result fc=90 fs = 1500
Span L Mo M25 M50 mM75 M100 VL VR
Section Ast/Ash Ast/Asb Ast/Asb Ast/Asb Ast/Asb Stirrupt Stirrupt
1 6 0.2 4549.5 6066 45495 0 4043.9  -4044

20x 60 0/0 0/6.18 0/8.24 0/6.18 o/ 0 RBE@ 27 RB6@ 27

244
246
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Roof- floor +12.95
Engineer  : ABB Limited. Beamno. : 5
Date 1 22/04/2008 Pageno. : 1of 1
A A A, A
R>) RSI R3)
BEAM NO. 5
Bending/Shear/Reinforcement calc. resuit fc= 90 fs = 1500
Span L MO M25 M50 M75 M100 VL VR
Section Ast/Asb AstiAsh Ast/Asb Ast/Ash Ast/Ash Stirrupt Stirrupt
1 5 0 869.7 938.7 207.2 -1325 10159 -1546
20x 60 0/ 0 0/ 1.18 07 1.27 07.28 1.8/0 RBE6@ 27 RB6@ 27
2 5 -1324.9 -141.3 386.1 257.3 -527.8 12094 -890.6
20x 60 1.8/0 19/0 o .52 o/ .34 7140 RB6@ 27 RBE@ 27
3 3 ‘ -527.8  -152.9 60.1 111 0 607.9 -256.1
20x 60 7140 2/0 0/.08 0/.15 0/0 RB6@ 27 RB6@ 27

244
)/ 2
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Roof- floor +12.95
Engineer . ABB Limited. Beamno. : 6
Date : 22/04/2008 " Pageno. : 1Tof 1

"

A A, A, A
R _
Z) R%) R3 |
BEAM NO. 6
Bending/Shear/Reinforcement calc. result fc= 90 fs = 1500
Span L Mo M25 M50 M75 M100 VL VR
Section Ast/Asb Ast/Asb AstiAsb Ast/Asb Ast/Asb Sfirrupt Stirrupt
1 5 0 869.7 938.7 2072 ~1325 10158 -1546
20x 60 o0 0/1.18 0r1.27 0/.28 1.8/0 RB6@ 27 RBE@ 27
2 5 -13249 -141.3 386.1 257.3 -527.8 12094 -820.6
20x 60 1.8/0 19/ 0 0/.52 or .34 710 RBE@ 27 RB6@ 27
3 3 -627v.8 -152.9 60.1 111 0 607.9 -266.1
20x 60 71/0 2/0 0/ .08 o/.15 0/ 0 RBS@ 27 RBS@ 27
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VISUAL RC DESIGN

Project : PTT-Central Sub. Layer : Roof- floor +12.95
Engineer . ABB Limited. Slab :1-3
Date : 22/04/2008 Pageno. : 1

Slab Moment & Reinforcement calc. result fc= 90 fs = 1200

Slab Type Depth M-x M-y M+x M+y Shx Shy

BLAL Size As-x As-y As+x Asty

S-1 AA-B 10 913 0 477 296.28 224.4 913
e 2 50 /150 5x6 10.23 0 5.34 3.32

S-2 AA-5 10 902 0 378.5 217.44 132 890
RS 50 /150 5x 6 10.11 0 4.24 2,44

S-3  AA-6 10 38412 0 26451 5832 O 660

R& z- 507150 3x6 4.3 0 296 0.65

244
46

170

79 /9

1



4.62 "9.33

4.62 9.33

Reaction
Layer Roof- floor +12.95

7.31

7.31

4.3

43
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STEEL ROOF STRUCTURE

244

172

174 / 246



AL ED

_
Ml

Purlin -Raffer

4

g 1§)

en

5

DESIGN OF: DESIGN FOR STEEL ROOF STRUCTURE Date. : 6Feb.08- =
PROJECT No. : PTT-Central Sub. Rev, ! 0
DESIGN BY: Somthai N.
Design Criteria
Steel Grade Fe-24
Modulus of Elastic 2,100,000 ksc.
Yield Strength 2400 ksc.
Ultimate Strength 4100 ksc.
Allowable Bending Stress 1440 ksc.
Allowable Shear Stress 960 kcs.
Height of Roof _ 12 m
: Roof sheet size = 0 m.
' Span of Roof structure 11 m. height= 1.5 m, spacing 5m.

Design steel Purlin

Slope angle

Uniform Building Code , UBC - 1994

Where :

Use :
where :

PURLIN

= 7.125 degree

v
P

Less than 18 degree No Wind Load design condition.

I

0.00
0.004826 x Vn2
0.00

Calculation for Windload on Roof

Pn
Pn
=

@

P@/45

km./hrs
kg./m~2
kg./m~2

Ketchum or Straight-line Formula

Calculation for Earthquake load on Roof, Qs

Qs

C~-150x50x20x3.2 mm.

Ix

ly

5%

Verical Load.

Live load
Roof Tile
Puriin
other

Il

Wt.

Vertical Wind load on roof.
Wind Pressure
Slope of roof.
0.12g
0.12*{total Load to Top wall)
~ 6.18
Earth Quake design condition.
use : Qt= 10.00
6.76 kg/m @ 1.5m. L=
280.00 com.™4 bf =
2830 com.n4 tf =
37.40 cm. 3 Sy =
30.00 kg./m~2= 45 kg./m
7.00 kg./m~2= 10.5 kg./m
4.50 kg./m~2= 6.76 kg./m
10.00 kg./m~2= 6.6667 kg./m
68,923 kg./m

Total Verti. Load,W: 51.50 kg./m~2=

kg./m~2
kg./m~2
Degree.

kg./ m~2
kg./ m~2
kg./ m~2

kg./m~2

5.
0.32
0.32
8.19

m.
cam.
cm.

cm. "3



Purlin -Raffer

AL 1D D
MbpD

DESIGN OF: DESIGN FOR STEEL ROOF STRUCTURE Date. : 6Feb.08"
PROJECT No. : PTT-Central Sub. Rev.: 0
DESIGN BY: Somthai N.
Total Lateral Pressure on roof, Qt = 10.00 kg./m~2 uw @ =  7.125 degree
Pn = 1.58  kg.fsq.m
Ww = 2.38 kg./m
w cos@ = 68.39 kg/m (Vertical Force )
Whper., = 70.77 kg./m (Vertical Force )
w sin@ = 8.55 kg./m  (Horiz. Force)
W parallel = 8.55 kg./m  (Horiz. Force)
Checking for Deflection '
70.77 kg./m.
5
177 177
Mx= 22,114.20 kg.-cm.
My= 2,671.50 kg.-cm.
f= 917.48 kg.-sq.cm.
Fb= 0.6 Fy= 1440 kg/sq.cm 0.
Deflection
Def, = 0.98 cm.
Allow Def. = 139 oK
Design steel Roof Truss
Verical Load.
Live load - = 30.00 kg./m~2
\ Roof Tile = 7.00 kg./m~2
) Purlin = 4.50 kg./m"2
QOther = 10.00 kg./ m~2
Vertical Load = 51.50 kg./m~"2
Steel Truss = 8.63 kg./m~2
Total Vertical Load : 60.13 kg./m~2

Use Total Vert. Load =  65.00 kg./m~2

Pd, intemal node = 487.5 kg.
Wind Load ‘
Pw ,perl- internal node = 75 i(g
Pw x sin 82.88 = 74.42 kg. (Horizontal wind load.)
Pwxcos 82.88 = 9.30 ka. (Horizontal wind load.)
Load apply to Roof Truss.

Pd. per 1-int. node =
Pd, per 1-ext. node =
Pw, per 1- node =

561.92 kg. ( Vertical Load.)
280.96 kg. ( Vertical Load.)
9.30 kg. (Horizontal wind loac say =2

say =» 570.00 kg.
say => 285.00 kg.
10 kaq.
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48 1A59A15 : PTT-Central Sub.

3905 : Somthai N. €78.4185

CCT-TRUSS

version 1.70

1Y : PTT-Central Sub..bod.het

UIUYAND
Lo
UIUTUEIU

uminda

Ya3anIugy
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F¥o1nsan1s : PTT-Central Sub.

39N : Somthai N. @0.4185

CCT-TRUSS

version 1.70

LL?;J}J : PTT-Central Sub..bod.hct

~1 (=3} ¥, + w

10
11
12
13
14
15
16
17

LT

r ¥

[~
NNARAAD

A Y (m)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.19
0.38
0.56
0.75
0.94
1.13
1.31
1.50
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%o1ngaMT : PTT-Central Sub.

3907 : Somthai N. 28,4185

CCT-TRUSS

version 1.70

uﬁu : PTT-Central Sub..bod.hct

v

M 00 N N b

11
12
13
14
15

16

17

B =] [med =] [==ed [o=] (=] <o o © < o < < =]

o Lo B e N o= N o B <o B e

[= R = T = T oo S o S o

HINBUNE : (0 =Free, 1 =Fixed)

244
179 / 246
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%9 1n3905 : PTT-Central Sub.

#1305 : Somthai N. #8.4185

CCT-TRUSS

version 1.70

uﬁn : PTT-Central Sub..bod.hct

A 1 o
FUAIUN

AW R

= e - v

11
12
13
14
15

16
17
18
19
20
21
22
23

24

ARaRI (0

1

172

W ~1 L b

10
11
12
13
14
15
16
17

-~ h

ganehe (J)
2
3
4

10
11
12
i3
14
15
16
17

19
11
12
I3
14
15
16

244
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‘dlfﬂiﬂi 4177 : PTT-Central Sub. CCT-TRUSS mﬁu : PTT-Central Sub..bod.hct

37103 : Somthai N. 784185 version 1.70
YayaTuaIn
Suddi AADHI (1) yaneme (J) wihdia

25 10 .3 1

26 11 4 1

27 iz 5 1

28 13 6 1

29 14 7 1

30 15 8 1

31 i6 9 1

244
246

179

181



#8Ta59M7 : PTT-Central Sub. CCT-TRUSS (3 : PTT-Central Sub..bod.het

IAINT : Somthai Nf oe.4185 version 1.70

k2 QLAD, S
ﬂlﬂﬂgﬂ ﬁuﬂﬂgﬁﬂ
wihdan WUANINAR (sq.cm) Tugdatinneu (ksc)

1 - 8.75 2100000

244

180
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%olasams : PTT-Central Sub.

#1907 : Somthai N. a8.4185

CCT-TRUSS

version 1.70

u#31 - PTT-Central Sub..bod.het

=)

A e I N

11
12
13
14
15
16
17

b

Yoya

unu X (kg)
10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

1

MHDUSINNTIYAAD

B Y (kg)
-285.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
-570.00
-570.00
-570.00
-570.00
-570.00
-570.00
-570.00
-570.00

244
2
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“B@ TA59M17 : PTT-Central Sub.

377 : Somthai N. €8.4185

CCT-TRUSS

version 1.70

{1734 : PTT-Central Sub..bod.hct

w
aADN

1
2

S th

~1

10
11
12
13
14
15
16
17

ar o Y [v)
HRaNESLEEASIAaUA

UAU X (em) $NH Y (em)
0.018694 0.023085
0.000000 0.000000
0017959 1016253
0.030303 -1.415761
0.088204 -1460513 <max>
0.141598 -1.270620
0.184826 0.926974
0215059 0488524
0230681 <max>  0.000000
0.040961 0002652
0.119107 1018322
0.110138 -1.416665
0.061281 1459667
-0.006658 -1.267444
-0.080672 0920883
0151738 0478936
0210938 0.004663

182 /244

246

184



4 .
¥o1A59015 : PTT-Central Sub.

37303 : Somthai N. 9#.4185

CCT-TRUSS iy : PTT-Central Sub..bod.hct

version 1.70

& 1 A
THAIUN

Gl

a

Sy Ln

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

AU ()
1.5000
1.5000
15600
1.5000
1.5000
1.5000
1.5000
1.5000
15117
1.5117
1.5117
1.5117
1.5117
1.5117
1.5117
1.5117
1.5000
0.1875
0.3750
0.5625
0.7500
0.9375
1.1250

1.3125

a ::? ¥
FaansusIMaluBuaIu

3R 1 (kg) W T (kg) WS T (se)  mbusaf J (kso)
-2290.0000 -2290.0000 -261.7143 -261.7143
-2200.0000 2200.0000 -251.4286 -251.4286
5912.142% 5912.1429 675.6735 675.6735
7092.8571 7092.8571 810.6122 810.6122
6540.7143 6540.7143 7475102 747.5102
5295.4286 5295.4286 605.1918 605.1918
3703.5714 3703.5714 423.2653 423.2653
1913.6735 1913.6735 218.7055 218.7055
2297.7435 2297.7435 262.5993 262.5993
-5887.6077 -5887.6077 -672.8695 -672.8695
~7087.5884 <max-> -7087.5884 <max-> -810.0101 -810.0101
-6541.2264 -6541.2264 -747.5687 -747.5687
-5296.3275 -5296.3275 -605.2946 -605.2946
-3702.1600 -3702.1600 -423.1040 -423.1040
-1908.4105 ~ -1908.4105 -218.1041 -218.1041
10.0778 10.0778 1.1518 1.1518
-571.2500 -571.2500 -65.2857 | -65.2857
-2599.2857 -2599.2857 -297.0612 -297.0612
-1014.0179 -1014.0179 -115.8878 -115.8878
-295.1786 -295.1786 -33,7347 -33.7347
207.0536 207.0536 23.6633 23.6633
622.6429 622.6429 71.1592 71.1592
994.9107 994.9107 113.7041 113.7041
1342.4235 1342.4235 153.4198 153.4198

Jon—
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481959015 : PTT-Central Sub.

97905 : Somthai N. a/8.4185

CCT-TRUSS

version 1.70

EL“N?J : PTT-Central Sub..bod.hct

Sudaui
25
26
27
28
29
30
31

AU (m)
1.5117
1.5462
1.6020
1.6771
1.7689
1.8750
1.9932

nadnsusaniglududiu

usafi I (kg)

15 J (ke)

MM T (kse)

8175.2733 <max+> §175.2733 <max+> 934.3170

1217.0524
-585.6888
-1392.2718

-1877.1938 -

-2237.3724
-2542.8285

1217.0524
-589.6888

-1392.2718
-1877.1938
2237.3724
-2542.8285

139.0517
-67.3930

-159.1168

-214.5364
-255.6997
-290.6090

HEEaR T (se)
8343170
139.0917
-67.3930
~159.1168
-214.5364
-255.6997
~290.609¢

244
2
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%ﬂiﬂﬂmﬁ :PTT-CeﬁtraI Sub.  CCT-TRUSS

IFINT : Somthai N, ©Yg.4185 version 1.70

LY ; PTT-Central Sub..bod het

w ana
Naa‘wmmﬂgmm
Qﬂﬂ'aﬁ X (keg) uH Y (kg)
1 -90.0000 2599.2857
2 0.0000 2245.7143

244
246

185
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%’Eﬂﬂi 40119 : PTT-Central Sub. CCT-TRUSS

IFINT : Somthai N. 78,4185 version 1.70

Ltﬁn : PTT-Central Sub..bod.het

. 570
570 o7 "
. 570 70 ‘ S —167710

. 1570 F—157710
1570 E 13%{’)’14 10 N

; %L/“ ST1R7710, 2 a9 a3 V30 |24 31 |17

)ﬁﬁi_—g 10:5{5‘”19:26\1“’\27\,!\21 28 1_'
10 1 A= 2373 "4 47 5 5 6 6 7 7 ‘8 8§ 9
|
| 12.00

sillasadona

1.50

244
246
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570 570
570 570
570

570

24

'&«é@ﬁ T 5 pross, [ |7
0 1 4 L 4 4~ 5~ & g —H—g @

3
1.460513 <dy>

! 12.00

SEUEMIRABUAILITTNANEA <Unt x> = 0.230681 <cm>

T3E¥MITATOUAMUIAWNINAYA <UNY y> = 1460513 <cm>

F28ZN TSN ADUS

244
246
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570

) 570 370
) 570
570 570 )
-i570 370 10
T f 24\ 17
' T3 4 4 5 TRV 7 s 8 %

12.00

b
ussme luduaiu <is e

¥
usImelusUTIUGIga <UsIdR> = -7087.588 <kg>

k-
usame luFuaau <1E‘5Q§\‘1>

L
5 TUF UL IUGITR <UTIA> =8175.273 <kg>

2,
U3l UFuaIU

244
246
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ussfnsen

) 570 570
570
570
1570 570
570 E 5
E ! 0] . 24
1285 i 1 21 e (22 23
10 gologg7e 2 3 4 4 5 35 6 7 7 '8
2599.286
: 12.00

570
10 T
17 51.50
E
2245.714

244
246
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FExE ASermpun - NEQ, TS, V 4,15 ###*

Project  : PTT-Coniral Sub.
Location : PTT, Rayone.
Owner PTT

Engineer : Somthai N.  #8.4185

Date ¢ 22-Apr-2008

Time : 12:4743 PM

#** Pesign For Axially

Compression Members Only :upper chord ***

#% [ Datas For Design **

1.1.Design Load(P) 2.600 ke.
1.2.Length(L, ) 1.99 m.
l.3.Length(Ly_y) 1.9% m.
1.4.Max. Length i.99 _m.
1.5.Min. Value Of k 0.65  [fixed-fixed]

1.6.Use Value Of k 1.00

#* ITi.Result Of Calculate **

2

3.1.Req. Min. Area 1.81 cm.
32 Value Of (1 ), 13142 ok
3.3.Value Of (A )y g 13537 TOK.!

3.5.Allowable Compressive Stress : F,

L)Inelastic Range :d ¢, ,,) C 4,

F. = ksc.

&1

6.00
2.Elastic Range :4 4,y ,,) D 4.
390.07

F = ksc.

ac

<<--- Member Will To Fail By Buckling -—>>

[~ 757756 mm AN = 6,87 ke/m.)

5.1.5tatus Of Sect. Area : This Section OK.!
5.2.Load Resist By Sect. 5.163 kg OK.!
5.3.8afty Load 1.9¢ times

** V.Recheck Design Section *¥

% J1.Properties Of Steel For Design **

2.1.Use Steel Grade  Fe-24(R1ad4173)

2.2.Modulus Of Elastic. 2,100,000 ksc.
2.3.Yield Strength 2,400 ksc.
2.4 Ultimate Strength 4,100 ksc.
2.5.All. Comp. Stress 1,440 ksc
2.6.All. Weld. Stress 968 kse.

#% TV.Select Type & Section Of Steel #*

4.1 Type Of Section 3 Eq.-Angle
4.2 Trial Section No. 9 L
4.3 Size Of Section 75%75*6 nm.
4.4 Thick. Web(t,t,) 6.00 mm.
4.5.Thick. Flange(t) 6.00 mm,
4.6.Section Area(A) 875 cm.2
4.7.Weight Of Section 6.87 kg./m.
4.8.Sect. Modulus(S_ ) 8.35 cm.3
49Moment OFIn.(I,,) 4560  om.
4.10Rad. Of Gyr(r,,) 147 om.
5.4.Actual Stress 29714 ksc. OKL!
5.5.8lenderness Ratio 13537 <2000K.!

.- 75575%6 (AN = 6.87 kg/nw)

Select To Use Section : L -75*75*6 mm.({ 1410 = 6.87 kg./m.)

U WL W WML, W, Vs, — e . T WL W, T, W, W, ., - . T, . TR T W W, S, . e, Y, — T, V. T, WAL T ML W, W, U5, W, WA, P, W WU W, ki 0. e, ', e, W, T, S, W, WU, " WAL "W, VAN, WA, N, ", W, W, "L . L. "W AL e, "W Y ., ‘. ., “w— T, “— |
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*axk A Sermpun - NEO, TS, V 4,15 ##=+

Praject  : PTT-Coentral Sub. - Engineer : Somthai N. 284185
Location : PTT, Rayong. Date : 22-Apr-2008
Owner PTT Time : 12:48:14 PM

**% Design For Axially Compression Members Only :Dia. & Vert chord #***

#% 1 Datas For Design *# #%* FLProperties Of Steel For Design **

1.1.Design Load(P) 2,600 kg. 2.1.Use Steel Grade Fe-24(A18&417)
1.2.Length(L_} 1.99 | m. 2.2 Modulus Of Elastic. 2,100,000 kse.
I.3.Length(Ly_y) 1.99 m. 2.3.Yield Strength 2,400 kse.
1.4.Ma>§. Length 1.59 m. 2.4 Ultimate Strength 4,100 ksc.
1.5.Min. Value Of k 065  [fixed-fixed] 2.5.AlL Comp. Stress 1,440 ksc.
1.6.Use Value Of k 1.00 2.6.All. Weld. Stress 960 ksc.
*#* IILResult Of Calculate ** #% TV.Select Type & Section Of Steel **
3.1.Req. Min. Arca 181 om 4.1.Type Of Section 3 Eq-Angle
3.2.Vafu;3 Of (3 ), 13142 HakE 4.2.Trial Section No. 9 L
3.3.Value OF (A )y 13537 OK.I- 4.3.8ize Of Section T5%75%6 mm.
3.5.Allowable Compressive Stress : F, 4.4. Thick. Web(t, t,} £.00 mm.
[.)Ipelastic Range :A ¢, ,,y) © A, 4.5.Thick. Flange(ty) 6.00 mam.
F, = (.00 ksc. 4.6.Section Area(A,) 8.75 om.”
2.)Elastic Range A ¢, ,,) D A, 4.7.Weight Of Section 6.87 kg./m.
F, = 590,07 ksc. 4.8.Sect. Modulus(S_) 8.33 Cm-3
<<--- Member Will To Fail By Buckling -~->> 4.9 Moment Of In.(I,)  45.60 v::m.4
L= 75+75% mm. 010 = 647 kg./m) 4.10.Rad. Of Gyr.(r,,,) 147 . .cm.
_ ** V.Recheck Design Section **
5.1.Status Of Sect. Area : This Section OK.! 5.4.Actual Stress | 29714 ksc. OK.!
5.2.Load Resist By Séct 5163 kg OK.! - 5.5.8lenderness Ratio 13537 <200 OK.!

5.3.8afty Load 1.99 times L.~ 75%75%6 manw (Wi = 6.87 kg/nu)

Select To Use Section : L - 75*%75%6 mm.(H1HMn = 6.87 kg./ﬁl.)

L“‘M&—n_\m‘_‘-‘—‘—;‘—‘-n‘u\u—‘—.‘“‘“‘—‘-‘-“‘“u—‘—.‘.-‘“‘_‘—.‘—.‘—‘—.‘un“‘—‘—‘—.‘—;‘m‘“\.m‘—“‘
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wHkE A Qermpun - NEQ. TS, V 4,15 ###%

Projeet  : PTT-Central Sub.
Location : PTT, Reyong.
Owner :PTT

Engineer :

Somthai N,

Fu4185

Date : 22-Apr-2008

Time

: 12:4914 PM

*** Design For Axially Tension Members Only : Diagonal Cord e

L.1.Type Of Joints

1.3.Size Of Welding
1.4.Length Of Member
1.5.Design Load

1.6.Use Value Of k

3.1.Req. Min. Arca(Ag)
3.2.Req. Min. Area(A )

3.3.Req. Min. Area(A)

3.4 Required r_;,

5.1.Net Area To Req.

5.2.Status Of Sect. Area
5.3.Load R;:sist By Sect.
" |5.4.8afty Load
5.5.Actual Stress

5.6.Selenderness Ratio

#% LDatas For Design **

i Welding

1.2.Use Strength Of Welding 0.4%f)

3.00 mm.
1.51 m.
8,200 ke.
1 {nonmal = 1)

** JILResult Of Calculate **

2
5.69 cm.

4 cm.

1#[d] cm.

0.50 cm.

*# V_Recheck Design Section **

2
4.00 cl.

: This Section OK.!

12,600 kg OK.!
1.54 times
937.14  ksc. OK.!

102,72 < 300 OK.!

** ILProperties Of Steel For Design **

2.1.Use Steel Grade

2.2.Modulus Of Elastic. 2,100.000

2.3.Yield Strength 2,400
2.4 Ultimate Strength 4,100
2.5.All. Tensile Stress 1,440
2.6.All. Weid. Stress 960

Fe-24(a1adurn

kse.
ksc.
kse.
ksc.

kse.

** TV.Select Type & Section Of Steel **

4.1.Type Of Section 3

4.2 Trial Section No-. 9
4.3.8ize Of Section F3FIFEG
4.4.Thick. Web(t,t ) 6.00

4.5.Thick. Flange(t,)

o0
]
h

4.6.Section Area(A)

4.7.Weight Of Section 6.87

oo

4.8.Sect. Modulus(S,_) 35

49Moment Of In(l )  45.60
4.10.Rad. Of Gyr.(r,;,) 1.47

75+75%6 mm {3100 = 6.87

Eg.~Angle

i

.

miru.

n

cm.
kg./m.

CIT.

Select To Use Section : L -75%75%6 mm.(W141in = 6.87 kg./m.}

\--.‘—‘-.‘-‘-n-.\—-.—u\_‘—‘_‘—‘.‘-—--.-‘\-n.n.u—s.n—-u\wn.\_\—‘,—‘—‘—‘-nnﬂnx!n-\—\m‘-d-‘-‘—‘—‘—‘un—-‘—‘-\-—;]
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#kE% A Sermpun - NEO, T8, V 4,15 #x*

Project  : PTT-Central Sub.
Location : PTT, Rayong. Date t 22-Apr-2008

Owner PIT Time T 12551 PM

Engiveer : Somthai N. {84185

#*%* Pesien For Axially Tension Members Only :Lower Cord **#

¥+ LDatas For Design ** *% [L.Properties Of Steel For Design **
1.1.Type Of Joints 1 Welding 2.1.Use Steel Grade  Fe-2HAMAUTY)
1.2.Use Strength Of Welding 0.4*f3 2.2 Modulus Of Elastic. 2,130,000 kse.

1.3.Size Of Welding 3.00 mm. 2.3.Yield Strength 2,400 . ksc.

1.4.Length Of Member .51 m. 2.4 Ultimate Strength 4,100 ksc.
'11.5.Design Load 7,100 kg. 2.5.All. Tensile Stress 1,440 kse.
1.6.Use Value Of k 1 {Xormul = 1) 2.6.All. Weld. Stress 960 ksc.
** _ITILResult Of Calculate ** *#% TV.Select Type & Section Of Steel **
3.1Req Min. Area(A) 493 om. 4.1 Typo Of Scction 3 | egeange
3.2.Req. Min. Area(A_) 3.46 om”  4.2.Trial Section No. 9 L
3.3.Req. Min. Area(A ) 1#{3.46] cm.2 4.3.8ize Of Section 7F3#F5%g mm.
3.4 Required r; 0.50 cm. 4.4.Thick. Web(t, t,} 6.00 mm.
** V.Recheck Design Section *¥ 4.5.Thick. Flange(t) mm.
5.1.Net Area To Req. 346 em.” 4.6.Section Area(A) 8.73 om.”
5.2.Status Of Sect. Area : This Section OK.! 4.7. Weight Of Section 6.87 kg.fm.
5.3.Load Resist By Sect. 12,600 kg OK! 4,8.5ect. Modulus(Sx_x) 834 cm.3

El
4.5 Moment OfIn{I )  45.60 cm.

5.4.Safty Load 1.77 times
5.5.Actual Stress 81143 kse. OK.! 4.10.Rad. Of Gyr.(r,;,.) 1.47 cm.

L= 75%75%6 mu.(HHI0 = 6.87 kgsm,)

5.6.Selenderness Ratio 102,72 < 300 OK.

Sefect To Use Section : L - 75%75%6 mm.(¥witin = 6.87 kg./m.)

A AN A A AP AT AT ST L S T ST S ST - DOV I AT AT S A A S S B S S S S SO L S A S 2 S S S S SR S S T S I A A S I S 4 S 2
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ABID

33
LOAD TRANSFER FOR COLUMN DESIGHN. W T
PTT CENTRAL SUB, CONTROL BELDG. 22 Feb.08 -
Rf.1- Rf.2 1 F-RfL Gr.--1FL. Pedestal Footing |
Line Vert, Load Rf-1 Vert. Load 1L Vert. Load Gr.Fl Vert. Load | Vert. Load Footing
(tons) (tons) (kg.) {tons) (tons)
A2 [ 3.23 323 11.50 14.73 8.31 23.04 25.34 0.58 1R
A3 0 7.53 7.53 2631 33.84 17.43 51.27 56.40 152 2|F2
A4 0 10.11 10.11 26.99 37.10 13.95 5105 56.16 152 2ir2
AS .0 15.14 1514 24,91 40.05 14.84 54.89 60.38 163 2\r2
Af6 0 577 577 1749 23.26 1651 39.77 43.75 118 2iF2
A7 0 182 182 9.19 1101 15,01 26.02 28.62 |C1 0.77 1{F1
A8 o Y - - - 7.68 7.68 8.45 03s| 1lF1a
B2 ] 20.24 20.24 39.25 59.49 2208 81.57 89.73 {C3 243 3|F3
B3 0 33.79 33.79 74.63 108.42 32,99 141.41 155.55 4,20 5irs
B/4 4.38 313 3558 { C4 62.72 9840 | c4 28.50 127.30 140.03 |C4 378 4ir4
BfS £.91 e8 3245 4136 ¢5 75.98 112,34 3£.03 148.37 163.21 441 5lrs
B/f6 6.96 26.67 33.63 64.04 97.67 26.05 123.72 136.08 3.68 4ira .
B/7 411 15.98 20.09 19.36 59.45 19.46 78.91 86.80 235 3IF3
B/8 0 3.94 3.94 14.57 18.51 2111 39.62 43.58 1.18 2ir2
/4] ] 4.21 4.21 5.23 9.44 4.82 14.26 15.69 071 1iF1a
c2 0 15.49 15.49 35.75 51.24 18.86 71.10 78,21 2.1 3|
/3.1 c_| 3853 28,53 77.03 11556 | C5 38.00 153.56 168.92 [CS 457 5(Fs
/4.1 4.38 3420 38.60 70.34 108.94 27.47 136.41 150.05 4,06 5|5
/s 8.91 1108 0.06 | €2 28.88 48.88 | C2 16.71 65.59 7215 |C2 195 2|F2
c/6 6.96 16.69 2355 | €3 39.87 6352 | ¢3 £7.91 81.43 89.57 2421 33
(o) 4.11 15.41 19.22 18.81 38.03 1331 51.34 56.47 153 22
cr8 0 4.05 4.05 6.21 10.26 | Cla 9.24 19.50 21.45 [Cla | 098 1|F1a
DA 0 5.86 5.86 | Cla 3.43 8.99 438 13.37 14.71 067| 1|Fia
D/3.1 0 20.65 20.65 70,00 90,65 25.69 116.34 127.97 246 | 4{r4
Df 4.1 o 20,65 20.65 §9.76 90.41 25.68 116.09 127.70 345 41r4
D/7 [ 411 411 136 5.47 304 8.51 9.36 0.43 1iF1a
Ej1 0 49 4.90 230 7.20 3.3 10.43 11.47 052| 1jFta
EIE R 6 — 713 17.13 46.65 63.78 16.28 80.06 88.07 28| 3|F3
E/ 4.1 0 17.13 17.13 46.72 63.85 16.28 8013 88.14 2.38 3iF3
Ef7 0 5.43 5.43 2.84 8.27 3.65 1192 1311 0.60 1jFia
F/t 9 347 347 0.54 4.01 071 472 5.19 o2¢] X[Fla
F/31 0 1136 1136 | €1 974 21,16 195 23,05 25.36 nee | XiFL
F/4.1 0 11.36 1136 9.72 2108 | €1 1.95 23.03 2533 0.68 im
F/7 0 3.32 3.32 0.38 3.76 0.59 4.29 4.72 0.21 1|Fa
Transformer
c/t 0 0 - 22.00 22,00 (C1X 12.83 34.83 24,83 |[C1X | 0.94 1A
g2 0 i - 22.00 22.00 |C1X 4.13 26.13 26,13 [C1X | 071 1A
a3 0 0 - 2200 22.00 [C1X 12.46 34.46 34.46 |[CI1X | 053 1im
D1/1 0 0 - 22.00 22.00 [C1X 0.12 22.12 2212 |C1X | os0| 1|F
DY/2 0 0 - 2200 22.00 [C1X - 22.00 2200 [CIX | 053] 1|F1
D1/3 0 0 - 22.00 22.00 {C1X 0.20 22.20 22.20 |[CIX | 080 1im
D2/1 0 0 - 22,00 22,00 {C1X 12.55 34.55 3455 [CIX | 083 1(F1
D2/2 0 0 - 22,00 22.00 {C1X 3.99 25.99 25.99 [CIX | 070 1[F1
D23 ¢ 0 - 22.00 22.00 [CIX 12.19 3419 34.19 {C1X | 0.92 ilF1



Reinforced Concrete Design {(Working Stress)
Rectangular Tied Column Column Code : C-lA-Pede:
<< Compression Plus Bending Having Equal Steel For Two Parallel Face »>»

Designer: Somthai M. Date: 22/02/08
Project : PTT-Central Sub.

Concrete fc!' =  173.00 ksc.

Steel fy = 3000.00 ksc.

Load On Column P = 19500 kg.

Bending Moment M = 585 kg~-m.

Column Length h = 1 m.

Steel Covering dr = 0.050 m.

fs = 1200.00 ksc.

0.07 m. .

Min. Dimension (h/115)

kkkkkdtoo TNPUT DIMENSION »>>%kdkdkhhkkikddkrdidhd kbt ki hhdhdhhhhhkhhrbhhhrdik

Side b = 0.30 . gb = 0.2 m.
Side t = 0.30 m. gt e 0.2 m.
Ag = 0.0900 m*2 m - 20.40

*kkkktce STEEL REINFORCEMENT soX* &kt kkadhhhhdhhhhhrhhhhhhhhbhhh kb hhd ks

Diameter (mm.) Number Of Steel Area (cm™2)
12 0 0.00
16 g l6.08
Total Areia. (Ast ) = 16.08 cm™2
Pg =  0.0179
====<< Pg is O0.K. »r====
Actual Eccentric Distance e = 0.0300 m
Balance Eccentric Distance e eb = 0.1036 m.
ea = 0.0326 m

T For e < ea :COMPRESSION CONTROL RANGE I ] <<Press Alt-Cs>»>

Ix = bt*3/12 + (2n-1)Ast(gt)”*2/4 = 9.87E-04 m."4
Cx = /2 = 0.15 m.
Fa = 0.34(1+Pgm)fc’ = 80.27 ksc.
Fb = 0.45fc’ = 77.85 ksco.
fa = P/RAg = 21.67 ksc.
fhx= MxCx/Ix = 8.89 ksc.
(fa/Fa) + (fbx/Fb} = 0.3841

===<< SECTION IS 0.K. >>===

kkkkkee DRESIGN STIRRUP oo®ddkdkkk kR kAR Rtk Ak kKRR AR KA RAA A A ARk kA hkkh bk k ko
Diameter (mm.) Spacing {m.)
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Reinforced Concrete Design (Working Stress)

Rectangular Tied Column Column Code : C-1A-First
<< Compression Plus Bending Having Equal Steel For Two Parallel Face >>

Designer: Somthai N. Date: 22/02/08
Project : PTT-Central Sub. - .
Concrete : fer = 173.00 ksc.
Steel fy = 3000.00 ksc.
Load On Column P = 10260 kg.
. Bending Moment M = 308 kg-m.
Column Length h = 2 m.
Steel Covering d' = 0.050 m.
fg = 1200.00 kse.

Min. Dimension (h/115)}) 0.13 m.

*kkkkkce TNPUT DIMENSTION sokdkdkhh Akt hk kR hh Ak kbR bk bk hhhhkhh kb bk kb k&

Side b = 0.30 m. gb = 0.2 m.
Side t = 0.30 . gt = 0.2 m.
Ag = 0.0900 m*2 m = 20.40

kkkkkkeo STEEL REINFORCEMENT sokkhkkiikkhdkRkrd R ke kR k kAR A kAR kR kR R Ak

Diameter (mm.) Number Of . Steel Area (cm™2)
12 0 . 0.00
16 8 16.08
Total Areia (Ast ) = 16.08 cm™2
Pg = 0.0179
====<<¢ Pg is 0.K. >>====
Actual Eccentric Distance e = 0.0300 m.
Balance Eccentric Distance e eb = 0.1036 m.
ea =" 0.0326 m.
[ Tor e =-ea :COMPRESSION CONTROL RANGE I ] <<Press Alt-Cs>
Ix = bt™3/12 + (2n-1)ast{gt)™2/4 = 9.87E-04 m."4
Cx = t/2 = 0.15 m.
Fa = 0.34 (1+Pgm) fc’ = 80.27 ksc.
Fb = 0.45fc¢! = 77.85 ksc,
fa = P/Ag = 11.40 ksc.
fbhx= MxCx/Ix = 4.68 ksc.
{(fa/Fa) + (fbx/Fb) = 0.2021

===<< SECTION IS O.K. »>m==

kkkktee DESIGN STIRRUP oot kb kkh kb dhhhddh kA kb k kb b h kR A A bk dh kR kR F k& &
Diameter (mm.) Spacing (m.}

7 /244
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For e < ea

Designer: Somthai N.
PTT-Central Sub.

Concrete

Steel

Load On Column
Bending Moment
Column Length
Steel Covering

Min. Dimension (h/115)

fl

Pg

====<< Pg is O.X.
Actual Eccentric Distance
Balance Eccentric Distance e

Ix
Cx
Fa
Fb 0.45fc!
fa = P/ag

fbx= MxCx/Ix

t/2

{fa/Fa) + (fbx/Fb)
===<< SECTION IS 0.K. »>==

Diameter {mm.)

0.34 (1+Pgm) fo!

:COMPRESSION CONTROL RANGE I
bt*3/12 + (2n-1)Ast(gt)*2/4

1 <<Press

fl

Reinforced Concrete Design (Working Stress)

Rectangular Tied Column
<< Compression Plus Bending Having Equal Steel For Two Parallel Face »»

Column Code : C-1A-2F

Date: 22/02/08

*kkkktce INPUT DIMENSION oot hkhhkhhkdd ko dhrdh kR kx* khhkh kb kA kA kAN kA hhkhhk k&

0.290
0.30
0.0800

6.2 m.
0.2 m.
20.40

kkxkrtce STEEL REINFORCEMENT sodhkdk e sk kkkk ik kA kA A A hdhh kb h kb hhhhhhhhhhhh k&

Total Areia (Ast )

Area (cm™2)
4.52
8.04

Alt-Co>»> -

m. *4

m.

“ksc.

ksc.

ksc.

ksc.

hkhhtee DESIGN STIRRUP ookhhhkhkhh Rk dhkrddhdhhhhkk kA ok kk kAR Ak Rk AR R A KR

Spacing {m.)}
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Actual Eccentric Dist
Balance Eccentric Distance e

For e < ea
Ix = bt™3/12 + (2n-1)Ast{gt)*2/4

Reinforced Concrete Design (Working Stress)

Rectangular Tied Column
<< Compression Plus Bending Having Equal Steel For Two Parallel Face »»

Designer: Somthai N.
: PTT~Central Sub.

Concrete

Steel .
Load Cn Column
Bending Moment
Column Length
Steel Covering

Min. Dimension

1l

Total Are:ia (Ast )

Pg

====g< Pg is O.K.
ance

Cx
Fa
Fb = 0.45fc"
fa = P/Ag

fhx= MxCx/Ix

1l

t/2

It

(fa/Fa) + (Fbx/Fb)
—==<< SECTION IS O.K.

Diameter {(mm.)

i}

1l

0.34 (1+Pgm) fa!

Column Code : C-1X-Pedes

WA bl dekail a0 C\

Date: 22/02/08

173.00 ksc.
3000.00 ksc.
34500 kg.
1380 kg-m.
1 m.
0.050 m.
1200.00 ksc.
0.07 m.

*kkkkkge INPUT DIMENSTION sokdkhdashhshshsdhhdhhdhdod s ikt dohoh s dd dodkdksk sk ik
= 0.490

0.40
0.1600

gb = 0.3 m.
gt = 0.3 m.
m = 20.40

*kkkk*t oo STERL REINFORCEMENT sokdkhkkhkhdhhdhdkhhdkdhhhbthhbhhhktrhbhhdhtrhrs

:COMPRESSION CONTROL: RANGE I ] <<Press Alt-C»>

.0400 m.
0.1076 m.
0.0494 m.

= 2.84E-03 m.™4
= 0.20 m.
= 70.88 ksc.
= 77.85 ksc.
21.56 ksc.
= 9.73 ksc.
= 0.4252

khktkee DESIGN STIRRUP osokkkkhhkdhdhhkhhhhh ik bbbk hrdthhr bkt hhhh ki h sk

Spacing (m.)
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Reinforced Concrete Design (Working Stress)
Rectangular Tied Column Column Code : C-1-Pedest
<< Compression Plus Bending Having Equal Steel Por Two Parallel Face >»>

Designer: Somthai N. Date: 22/02/08
Project : PTT-Central Sub. '

Concrete fet = 173.00 ksc.
Steel fy = 3000.00 ksc.
Load On Column P = 26020 kg.
Bending Moment ' M = 1041 kg-m.
Column Length h = 1 m.
Steel Covering dr = 0.050 m.
fsa = 1200.00 ksc.
Min. Dimension (h/115) = 0.07 m.

kkkkkteo INPUT DIMENSTON ook dkdkdhddhhkhhhhhhhhhhhrhhkhdhhkhRdkdhkkkdkkkdhdhxk

Side b = 0.40 m. gb = 0.3 m.
Side t = 6.40 m. gt = 0.3 m.
Ag = 0.1600 m*2 m = 20.40

kkkkkkce STEE], REINFORCEMENT sokdhkdkhkddkdkhhhdbhkrhhdh kb rk ok kbt bhbrhhs®

Diameter {(mm.) Number Of Steel Area {(cm™2)
12 0 0.00
16 8 16.08
Total Areia (Ast ) = 16.08 cm”2
Pg = 0.0l01
====<< Pg 1 0.K. »>====
Actual Eccentric Distance e = 0.0400 m.
Balance Eccentric Distance e eb = 0.1076 m.
ea = 0.0484 m.
[ For e < ea. :COMPRESSION CONTROL: RANGE I | <<Press ARlt-C>>
Ix = bt*3/12 + (2n-1)Ast(gt)”2/4 = 2.84E-03 m."2
Cx = t/2 = 0.20 m.
Fa.= 0.34{1+Pgm) fc’ = 70.88 ksc.
Fb = 0.45f¢? = 77.85% ksc.
fa = P/Ag = 16.26 ksc.
fbhx= MxCx/TIx = 7.34 ksc.
{fa/Fa) + (£bx/Fb) = 0.3237

===<< SECTION IS O.K. »>>===

kkkkkoe DESTIGN STIRRUPR ook khh kb hhkkhk R R AR AR I AR R Ak KX A Ak A Fhhdhhhkd b dhh ik
Diameter (mm.) Spacing {(m.)

)0 / 244
02 /246

2(

~
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'Reinforced Concrete Design (Working Stress)
Rectangular Tied Column Column Code : (C-1-First
<< Compression Plus Bending Having Equal Steel For Two Parallel Face >»

Designer: Somthai N, Date: 22/02/08
Project : PTT-Central Sub.

Concrete fcr = 173.00 ksc.
Steel ' fy = 30600.00 kse.
Load On Column P = 23940 kg.
Bending Moment M = 958 kg-m.
Column Length h = 2 m.
Steel Covering dr = 0.050 .

fs = 1200.00 ksc.
Min. Dimension (h/115) = 0.13 m.

thkkdtkoe INPUT DIMENSION sokkkddkhkbktdkkhkrdhkhhkhhhhhhkfhhhdhhhhhhhhkhk bk kb k%

Side b = 0.40 m. gb = 6.3 m.
.8ide t = 0.40 m. gt = 0.3 m.
Ag = 0.1600 m*2 m ' = 20.40

*hkkkkocr STEEL REINFORCEMENT >okkkhkhkdkkrdhhhbhhddh Ak kbR bk kA kb kit hdhhhhhk

Diameter (mm.) Number Of Steel Area (cm™2)
12 0 0.00
16 8 1l6.08
Total Areia (Ast ) = 16.08 cm”™2
Pg =  0.0101
=ozm=d Pg is 0.K. »>»====
Actual Eccentric Pistance e = 0.0400 m.
Balance Eccentric Distance e eb = 0.1076 m.
ea = 0.0494 m.
{ Foxr € < ea :COMPRESSICH CONTROL RANGE I '] <<Press Alt-Cs>
Ix = bt®3/12 + {2n-1)Ast{gt)™2/4 = 2.84E-03 m."4
Cx = t£/2 = 0.20 m.
Fa = 0.34(1+Pgm) fc' = 70.88 ksc.
Fb = 0.45fc! = 77.85 ksc.
fa = p/Ag = 14.96 ksc.
fhyx= MxCx/Ix = 6.75 ksc.
(fEa/Fa)+ (fbx/Fb) = 0.2979

===¢< SECTION IS 0.X. >>===

kkdkkdoe DESIGN STIRRUP osokhkdkdddkhhkdhk b hhhhhhh bk bk rh bbbk d kb h bkt hhkd
Diameter (mm.) Spacing {m.)

244
46

.

01
203

2(



Reinforced Concrete Design (Working Stress)
Rectangular Tied Column Column Code : C-1-2F
<< Compression Plus Bending Having Equal Steel For Two Parallel Face »>»

Designer: Somthai N. Date: 22/02/08
Project : PTT-Central Sub.

Concrete ' fer = 173.00 ksc.

Steel fy = 3000.00 ksc.

Load On Column P = 11360 kg.
'Bending Moment M = 454 kg-m.

Column Length h = 4.5 m.

Steel Covering d = 0.050 m.

' fs = 1200.00 ksc.

.Min. Dimension (h/115) = 0.30 m.

*kkkkkce INPUT DIMENSION oohkkdhhhkhhkdkhdkhdhhhdhhhhkk ik khddk ek kkhkhhhh kb dkk

‘Side b ) = 0.30 m. gb = 0.2 m.
Side ¢t = 0.40 . gt = 0.3 m.
Ag = 0.1200 m*2 m = 20.40

khkkttes STEEL REINFORCEMENT soktkkhhkhhhkkh kR ok h kb ARk hhk kR hhhh kA hhhh k& &

Diameter (mm.) Number Of Steel Area (cm®2)
12 4 4.52
16 4 8.04
Total Areia {(Ast ) = 12.57 em”™2
Pg = 0.0105
====<< Pg is O.K. »>»>====
Ectual Eccentric Distance e = 0.0400 m.
Balance Eccentric Distance e eb = 0.1096 mw.
) ea = 0.0493 m.
{ For e <« ea :COMPRESSION CONTROL RANGE I 1 <<Press Alt-C>>
O Ix = bt™3/12 + (2n-1}Ast{gt)*2/4 = 2.15E-03 m."4
Cx = t/2 = 0.20 m.
Fa = 0.34(1+Pgm) fc’ = 71.39 ksc.
Fb = 0.45fc! = 77.85 Kksc.
fa = P/Ag _ = 9.47 ksc.
fhx= MxCx/Ix = 4.23 ksc.
{fa/Fa)+ {fbx/Fb) = 0.1869%

===c< SECTION IS O0.K. »>===

*kkkktoce DESICON STIRRUP osodbkhkhkddkhkhkhh R bk F AR A AL ¥R d R AR KA A AR A AR A AR IR AR KAk
Diameter (mm.) Spacing {(m.)}

202 /244
246

204



Reinforced Concrete Design (Working Stress)

Rectangular Tied Column Columin Code : C-2-Pedesi
<< Compression Plus Bending Having Equal Steel For Two Parallel Face >>

Designer: Somthai N. Date: 22/02/08
Project : PTT-Central Sub.

Concrete fc' = 173.00 kse.
Steel fy = 3000.00 ksc.
Load On Column P = 65550 kg.
Bending Mowment M = 3280 kg-m.
Column Length h = 1 m.
Steel Covering dr = 0.050 m.

fs = 1200.00 ksc.

it

Min. Dimension (h/115}) 0.07 .

*k*kktge INPUT DIMENSTON s>okhkdhhkhhkhhkkhhhkdh kb dhkhk kb h kb dhhkkhrhhbdhkhrrr

Side b = 0.50 m. gb = 0.4 m.
Side ¢ = 0.50 m. gt = 0.4 m.
Ag = 0.2500 m*2 m = 20.40

kkkkkkce STEEL REINFORCEMENT oo®kk ks kdkhdhrhhdhhh kA d AR ARk h kA kA X kAR XX KAk K

Diameter (mm.) Number Of Steel Area {cm™2)
16 Q 0.00
20 8 25.13
Total Areia {Ast ) = 25.13 cm”™2
Py = 0.0101L
====<< Pg is O.K. >>====
Actual Eccentric Distance e = 0.0500 m.
Balance Eccentric Distance e ebh = 0.1383 m.
@z = 0.0639 m.

{ For e < ea :COMPRESSION CONTROL RANGE I ] <<Press Alt-C>>
Ix = bt*3/12 + (2n-1)Ast(gt)™2/4 = 7.16E-03 m."4
x = t/2 = 0.25 m.

Fa = 0.34(1+Pgm)fc* = 70.88 ksc.
Fb = 0.45fc? = 77.85 ksc.
fa = P/Ag = 26.24 ksc.
fhx= MxCx/Ix = 11.45 ksc.
(fa/Fa)+ {fbx/Fb) = 0.5173

===c< SECTION IS O.K. >>===

kkkdtker DESICN STIRRUPD ookt kdkdkhkdkhhhkkrkhhhhhbhhhdhhhbhbhrhdbhhthhhhrhk
Diameter (mm.} - Spacing {m.)

244
246

205

203
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Reinforced Concrete Design (Working Stress)
Column Code : C-2-1F

Rectangular Tied Column
<< Compression Plus Bending Having Equal Steel For Two Parallel Face >»>

Designer: Somthai N.
PTT-Central Sub.

Concrete

Steel

ILoad On Colummn
Bending Moment
Column Length
Steel Covering

Min. Dimension {(h/115)

Pg

For e < ea :COMPRESSION CONTROL RANGE I
bt*3/12 + (2n-1)Ast(gt)”*2/4

Ix
Cx

t/2

1

Fa = 0.34(1+Pgm) fc'!

Fb = 0.45fc!
fa = p/Ag
fhx= MxCx/Ix

(fa/Fa)+ (fbx/Fb)
===<< SECTION IS 0.K.

Diameter ({mm.)

L3

<< Pg is O.K.
Actual Eccentric Distance
Balance Eccentric Distance e

it

ksc.
m.”

] «<<Press
3.03E-03
0.20

74.28

77.85

30.55

12.88

0.5769

Date: 22/02/08

khkkkkoe INPUF DIMENSION >okddkkhdkhhkdhddhhbhhkdbhkhhhhkhkhhhkhkhhdkhhhhhhhhdhddd
= 0.40
= 0.40

0.1600

0.3 m.
0.3 m.
20.40

kkkkdtce STEEL REINFORCEMENT sothkddkhhddkkkh kb hh bk hhkhkhhr kA hkhhkhhhhhh k%

Total Areia {(Ast )

Alt-C>>

m. 4

ksc.
ksc.
ksc.
ksc.

khkhkce DESICN STIRRUD sokkskkikhk ki Rk khhhhhkhhkkdhkhhhhkkA kb dhhhhhkkhkkdkF %

Spacing {m.}

244
246

04

06

2(
-



Reinforced Concrete Design (Working Stress)
Rectangular Tied Column Columwn Ceode : C-2-2
<< Compression Plus Bending Having Equal Steel For Two Parallel Face »>>

Desgigner: Scmthai W. Date: 22/02/08
Project : PIT-Central Sub.

Concrete fc' = 173.00 kse.
Steel fy = 3000.00 ksc.
Load On Column P = 20000  kg.
Bending Moment M = 800 kg-m.
Column Length h = 4.5 m.
Steel Covering dr = 0.050 m.

£s = 1200.00 ksc.

0.30 m,

¥Min. Dimension {h/115)

*kkkhkkce INPUT DIMENSTION »>ofhkkkkdkdk Rkt kA kA Rk kKA kR AR hh kAR KKK R R Rk AR KR A&

Side b = 0.30 m. gb = 0.2 m.
Side t = 0.40 m. gt = 0.3 m.
Ag = 0.1200 m*2 m ' = 20.40

*kkkk*tee STEEL REINFORCEMENT sSo¥*ktkkkdhhkkhdhhhkhhhkkxhhhkhkdhhhkhhhrdhhhs

Diameter {(mm.) Number 0Of Steel Area (cm™2)
12 4 4.52
i6 4 8.04
Total Are:a (Ast ) = 12.57 cm”™2
Pg = 0.0105
====<< Pg is O0.K. s>>==== -
Actual Eccentric Distance e = 0.0400 m.
Balance Eccentric Distance e eb = 0.1086 m.
2a = 0.0493 m.
[ For e < ea :COMPRESSION CONTROL RANGE I ] <<Press Alt-C»>
Ix = bt*3/12 + (2n-1)Ast(gt}™2/4 = 2.15E-03 m."4
Cx = £/2 = 0.20 m.
Fa = 0.34{1+Pgm)fc’ = 71.39% ksc.
Fb = 0.45fc! = 77.85 ksc.
fa = P/Ag = 16.67 ksc.
fhx= MxCx/Ix = 7.45 ksc.

_ {(fa/Fa) + (fbx/Fb)
===<< SECTION IS 0.K. »»===

0.3291

*kkkkoco DESIGN STIRRUP Sx*hkdhdkkhkhhhkhhhkhhrhdhhhhhhdhhdhhrhhhhh kb kb dd ko s

Diameter {mm.) ' Spacing (m.)



AL !I!
Mmmpm

Reinforced Concrete Design (Working Stress)
Rectangular Tied Column Columin Code : C-3-P

<< Compression Plus Bending Having Equal Steel For Two Parallel Face >>

Designer: Somthai N. Date: 22/02/08
Project : PTT-Central Sub.

Concrete fer = 173.00 ksc.
Steel . £y = 3000.00 ksc.
Load On Column P = 81570  kg.
Bending Moment M = 4075 kg-m.
Column Length h = 1 m.
Steel Covering a* = 0.050 m.

fs = 1200.00 kso.
Min. Dimension {(h/115) = 0.07 m.

khkkkkeo INDUT DIMENSTION oot thkkkktkdkthkhhkhkhkhhhh kR A AR A A A AR A ARk F Ak dkhk*

side b = 0.50 m. gb = 0.4 m.
Side ¢t = 0.50 m. gt = 0.4 m.
Ag = 0.2500 m*2 ™ = 20.40

kkkkkkce STEEL REINFORCEMENT >okkttkdhkdkdhhdddhhdhkhbhhdhkbhhhkhdbhkdhhrhrhd

Diameter (mm.)} Number OFf Steel Area {cm™2)
16 Q 0.00
20 ‘8 25.13
Total Areia {Ast ) ' = 25.13 cm”™2
Pg = 0.0101
====<< Pg is O.K. >>==== .
Actual Eccentric .Distance e = 0.0500 m.
Ralance Eccentric Distance e ebh = 0.1383 m
2a = 0.0639 m.

[ For e < ea :COMPRESSION CONTROL RANGE I ] <<Press Alt-Co>

Ix = bt*3/12 + (2n-1)Ast(gt)”*2/4 = 7.16E-03 m."4
Cx = t/2 = 0.25 m.
Fa = 0,34 (1+Pgm) fc* = 70.88 ksc.
Fb = 0.45£fc? e 77.85 ksc.
fa = P/Ag : = 32.63 ksc.
fhx= MxCx/Ix = 14.24 ksc.
“(fa/Fa) + (£bx/Fh) = 0.6433

===<< SECTION IS5 O.K. »>>===

kkkkteor DESICN STIRRUD oodkkdkhddhhkddkhhhkdhhhhdhhhhdkhhhdhhhkhdhhrhhrhhkkkhk
Diameter (mm.} ‘ Spacing (m.)

244
246

206

208
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Reinforced Concrete Design (Working Stress)

Rectangular Tied Column Column Code : C-3-1
<< Compression Plus Bending Having Equal Steel For Two Parallel Face >>

Designer: Somthai W. . Date: 22/02/08
Project : PTT-Central Sub.

Concrete fc' = 173.00 ksc.
Steel fy = 3000.00 ksc.
Load On Colummn P o= 63520 kg.
Bending Moment - M = 2541 kg-m.
Column Length h = 2 m.
Steel Covering a' = 0.050 m.

fs = 1200.00 ksec.
Min. Dimension {h/115} = 0.13 m.

kkkkkkee INPUT DIMENSION s>a¥hkhkkhhkhkhkhhkhdhhhdhkkhhh kR hh bk khhkkkk ke k ke hhd

Side b = 0.40 m. gb = 0.3 m.
Side t = 0.40 m. gt = 0.3 m.

Ag = 0.1600 m*2 m = 20.40

*kkdkkkoe STEEL REINFORCEMENT oo¥kkkdkkkhkhkk AR kR bkdhhhkhdhhrkdhhdh kR kdh

Diameter (mm.) Number Of Steel Area {(cm™2)
16 4 8.04
20 4 12.57
Total Areia (Ast ) = 20.61 cm”2
Py = 0.0129
====<< Pg is O0.K. »>====
Actual Eccentric Distance e = 0.0400 m.
. Balance Eccentric Distance e eb = 0.1211 m.
ea = 0.0485 m.

[ For e < ea :COMPRESSION CONTROL RANGE I ] <<Press Alt-Cs>
: Ix = bt*3/12 + (2n-1)Ast{gt)”*2/4 = 3.03E-03 m."4
Cx = t/2 = 0.20 m.

‘Fa = 0.34(1+Pgm) £c’ = 74.28 ksc.

"Fb = 0.45fc¢? = 77.85 ksc.

fa = P/Ag = 39.70 ksc.

fhx= MxCx/Ix _ = 16.76 ksc.
{(fa/Fa)+ (fbx/Fb) = 0.7497

===<g SECTION IS O.K. >>===

kkkhkece DESIGN STIRRUP ookd kb kdkhk kA kdh AR hAdFh A Fhhhhhdhhhdhhhhkrhkhbhkd*
Diameter (mm.) Spacing {(m.)

244
246

207
209
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Reinforced Concrete Design (Working Stress)

Rectangular Tied Column Columin Code : (C-3-2
<< Compression Plus Bending Having Equal Steel For Two Parallel Face >>

Designer: Somthai M. Date: 22/02/08
Project : PTT-Central Sub.

~ Concrete fcr = 173.00 ksc.
Steel fy = 3000.00 ksc.
Load On Column P = 23650 kg.
Bending Moment M = 946 kg-m. .
Column Length h = 4.5 m.
Steel Covering d' = 0.050 m.
fs = 1200.00 ksc.
Min. Dimensiocn {h/115} = 0.30 m,

kkkkk*ce INPUT DIMENSTON >odthikkhhhkkhhhhhhdhhrhhhhhhhhhkhkhhkhh ko khkdhosk

Side b . = 0.30 m. gb = 0.2 m.
" side t = 0.40 m. gt = 0.3 m.
Ag = 0.1200 m*2 - m , = 20.40

kkdktkee STEEL REINFORCEMENT sok*kdkkkhkdkkhkdkdhhhhkhkkkhkddd bbbk R b hdbhhh o s

Diameter (mm.) Number Of Steel Area (cm™2)
12 4 4.52
16 4 8.04
Total Areia (Ast ) = 12.57 em*2
Pg 0.0105
====<< Pg is O0.XK. >p====
Actual Eccentric Distance ) = 0.0400 m.
Balance Eccentric Distance e eb = 0.1096 .
ea = 0.0493 m.
[ For e <« ea :COMPRESSION CONTROL RANGE I | <<Press Alt-C>>
Ix = bt"3/12 + (2n- 1)Ast(gt) “2/4 = 2.15BE-03 m."4
Cx = t/2 =  0.20 m.
Fa = 0.34(1+Pgm) fc’ = 71.39 ksc.
Fb = 0.45fc! = 77.85 ksc.
fa = P/Ag . = 19.71 ksc.
fbx= MxCx/Ix = 8.81 ksc.
{fa/Fa)+ (fbx/Fb) = 0.3892

===<< SECTION IS O0.K. >»>===

kkkkker DESIGN STIRRUP »okkdkhkdkkdddkiddddkhk kb hhrrh b i bk kb hhkr kb d kb ahh ki k

Diameter (mm.) Spacing (m.)}
& 0.18
9 0.18

244
246

08

10

2(
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Reinforced Concrete Design (Working Stress)
Rectangular Tied Column Column Code C-4-P
<< Compression Plus Bending Having Equal Steel For Two Parallel Face »>>
Designer: Somthai N, Date: 22/02/08
Project : PTT-Central Sub.

Concrete fer =  173.00 ksc.
Steel fy = 3000.00 ksc.
Load On Column P = 127300 kg.
Bending Moment M = 6365 kg-m
Column Length h = 1 m.
Steel Covering d' = 0.050 m.

fs = 1200.00 ksc.
Min. Dimension {h/115) = 0.07 m.

*ktk*kkoe TNPUT DIMENSION -t AR AR R LSRR SRR LSRR ESESE SRR R ESEEEEESEEED LS

Side b = 0.50 m. gb = 0.4 m.
Side t = 0.50 m. gt = 0.4  m.
Ag = 0.2500 m*2 m = 20.40

*kkikkkse STEREL REINFORCEMENT s>ofkkkkhhkhbrkhrhdrdbhhhkdhhhhkhhhhhhkdhhhkrhhk

16 0 0.00
20 12 37.70
Total Areia {(Ast ) = 37.70 cm™2
Pg = 0.0151
====<< Pg is O.K. »>»====
Actual Eccentric Distance e = 0.0500 m.
Balance Eccentri¢ Distance e eb = 0.169%93 m.
ea = 0.0626 m.
[ For e < ea :COMPRESSION CONTROL RANGE I ] <<Press Alt-Cs>
Ix = bt*3/12 + (2n-1l)Ast(gt}”2/4 = B8.13E-03 m."4
Cx = £/2 = 0.25 m.
Fa = 0.34{1+Pgm)fc"' = 76.92 ksc.
Fb = 0.45fc* = 77.85 ksc.
fa = P/Ag = 50.92 ksc.
fhx= MxCx/Ix = 19.57 ksc.
{fa/Fa) + (fbx/Fb} =  0.9123

==<< SECTION IS O.K. >»===

*ktkkee DESIGN STIRRUP sndddkkkhkkhddkhdddbhhhhkhkhkddkdhkdhddadkdhdkhhrikbdrhks
Diameter (mm.) Spacing (m.)

244
2

209

46
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Reinforced Concrete Design (Working Stress)
Rectangular Tied Column Column Code : C-4-1
<< Compression Plus Bending Having Equal Steel For Two Parallel Face »>
Designer: Somthai N. Date: 22/02/08
Project : PTT-Central Sub.
Concrete fc' = 173.00 kse. -
Steel fy = 3000.00 ksc.
Load On Column P = 98400 kg.
Bending Moment i M = 3936 ‘kg-m.
Column Length . -h = 2 m.
Steel Covering d' = 0.050 m.
’ £s = 1200.00 ksc.
Min, Dimension {h/115) = 0.13 m. -

kkkkkkoce INPUT DIMENSION ook kdkkd ket dkhkdkk kbR AR R AR AR KR AR R A A AR Kk hk ok ko

Side b = 0.40 m. gb = 0.3 m.
Side t = 0.40- m. gt = 0.3 m.
Ag = 0.1600 m”*2 m = 20.40

*kkkkkce SGTEEL REINFORCEMENT sokkkkkhkhhkhkkhdhhdhbhhhddk bk tohhdhhhhdhhhwhd

Diameter (mm.) Number Of Steel Area {cm™2)}
16 0 ¢.00
20 12 37.70
Total Areia (Ast ) = 37.70 cm”™2
Pg = 0.0236
. ====<< Pg is 0O.K. »>»>====
Actual Eccentric Distance e = 0.0400 m.
Balance Eccentric Distance e eb = 0.1722 m
ea = 0.0457 m.
[ For e < ea :COMPRESSION CONTROL RANGE I ] <<Press Alt-C»>
Ix = bt*3/12 + (2n-1)Ast{gt)”2/4 = 3.78E-03 m."4
Cx = t/2 = 0.20 m.
Fa = 0.34{1l+Pgm)fc! = 87.09 ksc.
Fb = 0.45f¢? = 77.85 ksc.
fa = P/Ag = 61.50 ksc.
fhx= MxCx/Ix = 20.83 ksc.

{(fa/Fa) + (£bx/Fb)
===c<c« SECTION I8 0.K. >>===

06.9737

*ktikce DESIGN STIRRUP >>************%**********************************
Diameter. (mm.) Spacing {(m.)



Reinforced Concrete Design (Working Stress)

Rectangular Tied Column Column Code : C-4-2
<< Compression Plus Bending Having Equal Steel For Two Parallel Face =»>

Degigner: Somthai N. Date: 22/02/08
Project : PTT-Central Sub. :

Concrete fer = 173.00 ksc.
Steel £y = 3000.00 ksc.
Load On Column P = 35680 kg.

. Bending Moment M = 1427 kg-m.
Column Length h = 4.5 m.
Steel Covering d' = 0.050 m.

fs = 1200.00 ksc.
Min. Dimension (h/115) = 0.30 m.

kkkkkkee TNPUT DIMENSTION ook kdkkdhkdkkkrhkrrhrhkd bk bk ko kb h kb dhhkhhrhhrhd*k

Side b ) = 0.30 m. gb = 0.2 m.
Side t. = - 0.40 m. gt = 0.3 m.
Ag = 0.1200 m*2 m = 20.40

Ckkkkkkoo STERL REINFORCEMENT >otdddAkdhdkdk Ak hhkhkkkdhh bk hhhhd bk ek hodk

Diameter {(mm.) Number Of Steel Area {(cm™2)
i2 4 4.52
16 4 8.04
Total Areia (Ast ) = 12.57 cm”2
Py = 0.0105
====<< Pg iz 0.K. >>====
Actual Eccentric Distance e = 0.0400 m.
Balance Eccentric Distance e eb = 0.1096 m.
ez = 0.0493 m.
[ For e < ea :COMPRESSION CONTROL RANGE I ] <<Press Alt-Cs»>
Ix = bt*3/12 + (2n-1)Ast{gt)*2/4 = 2.15E-03 m.™4
Cx = t/2 = 0.20 m.,
Fa = 0.34(l+pgm) fc' = 71L.39 ksc.
Fb = 0.45fc’ ] = 77.85 ksc.
fa = P/Ag = 29.73 ksc.
fhx= MxCx/Ix = 13.29 ksc.
(Fa/Fa)+ (fbx/Fb) = 0.5872

===<< SECTION IS 0.K. »>===

*rkkkece DESIGN STIRRUP oxkhkhddkddhhkdhdhk Rk kA KA KRR A AR KRR A AR KR ARAF A F A AR AL

Diameter (mm.) Spacing (m.)

244
46

11
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Reinforced Concrete Design (Working Stress)
Rectangular Tied Column Column Code ; C-5-P
<< Compression Plus Bending Having Egual Steel For Two Parallel Face >>

besigner: Somthai N. Date: 22/02/08
Project : PTT-Central Sub.

Concrete fet = 173.00 kac.
Steel fy = 3000.00 kse.
Load On Column P = 155530 kg.
Bending Moment M = 7777 kg-m.
Column Length h = 1 m.
Steel Covering dr = 0.050 m.

fs = 1200.00 kse.
Min. Dimension (hk/115) = 0.07 m.

krkkkXee INDUT DIMENSION soxkdkkdhkdhhkdhdkkddkrhhrhhk kbR kA kX kR AA AT ALK

Side b = 0.50 m. gb = 0.4 m.
Side t T 0.50 m. gt = 0.4 m,
Ag = 0.2500 m*2 m = 20.40

tkkkkkso STEEL REINFORCEMENT ookt khkkddhkhhkd kAR kR AR kR ARk kR Rk Rk AR bk k%

Diameter (mm.) Number OFf Steel Area (cm™2)
16 G 0.00
25 12 58.30
Total Are:a (Ast ) = 58.90 cm™2
Py = 0.0238
====<< Pg is 0.K. »»====
Actual Eccentric Distance e = 0.0500 m.
Balance Eccentric Distance e eb = 0.2214 m.
' ea = 0.0605 m. -
[ For e < ea :COMPRESSION CONTROL RANGE I ] <<Press Alt-Css>
Ix = bt*3/12 + (2n-1)Ast{gt)*2/4 = 9.78E-03 m."4
Cx = t/2 = 0.25 m.
Fa = 0.34(1+Pgm)fc’ = 87.09 ksc.
Fb = 0.45fc! = 77.85 ksc.
fa = P/Ag = 62.21 ksc.
fhx= MxCx/Ix = 19.88 ksc.
(fa/Fa)+ {fbx/Fb)} = 0.96587

===<< SECTION IS Q0.K. »>>===

LS

kkktroe DESIGN STIRRUP sokhkdhhkkkkkh ko kR R R AR AR AR AR AR R R A AR I h R R AR R ARF

- Diameter (mm.} Spacing (m.)
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Reinforced Concrete Design (Working Stress)

Rectangular Tied Column Columin Cecde : C-5-1
<< Compression Plus Bending Having Equal Steel For Two Parallel Face >»

Designer: Somthai N. Date: 22/02/08
Project : PTT-Central Sub.

Concrete fcr = 173.00 ksc.
Steel fy = 3000.00 ksc.
Load On Column P = 117530 kg.
Bending Moment M = 4701 kg-m.
Column Length h = 2 m.
Steel Covering dar = 0.050 m.

fs = 1200.00 ksc.
Min. Dimensien {(h/115) = 0.13 m.

*kkkkhkece INPUT DIMENSION sokskdhddhkddhhhhh bk A r kA bk hhhhhhhkhhhhh bk Ak hhdx

Side b = 0.40 m. - gb = 0.3 _m.
Side t = 0.40 m. gt = 0.3 m.
Ag = 0.1600 m"2 m = 20.40

kkkk**k oo STEEL REINFORCEMENT s>okkhkdkkkhdkhhhhhhbhhhhdhddhhhhhhkhkhkhhhdhd ks

Diameter (mm.) Number Of Steel Area (cm™2)
16 0 0.00
25 12 58.80
Total Areia (Ast } = 58.90 cm”™2
Pg = 0.0368
====<< Pg is5 0.K. »>>====
Actual Eccentric Distance e = 0.0400 m.
Balance Eccentric Distance e eb = 0.2356 m
ea = 0.0429 m.
[ For & < ea :COMPRESSTION CONTROL RANGE I ] <<Press Alt-C>>
Ix = bt*3/12 + (2n-1l)Ast(gt)™2/4 = 4.70E-03 m."4
Cx = t/2 ’ = 0.20 m.
Fa = 0.34(1+Pgm) fcr = 103.00 ksc.
Fb = 0.45fc¢! = 77.85 ksc.
fa = P/Ag = 73.46 ksc.
fbx= MxCx/Ix = 19.99 ksc.
(fa/Fa)+ (fbx/Fb) = 0.9699

===<< SECTION IS5 O.K. >>===

kkkkkece DESIGN STIRRUD sakhkkkdhdkkdhdhdkh kb b hhhhhhdhhddkdh ke ke bk bk h kb kkhhk hk
Diameter (mm.} Spacing (m.)
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Reinforced Concrete Design (Working Stress)

Rectangular Tied Column Column Code : C-5-2
<< Compression Plus Bending Having BEqual Steel For Two Parallel Face »>

Designer: Somthai N. ' Date: 22/02/08
Project : PTT-Central Sub. :

Concrete . for = 173.00 ksa.
Steel fy = 3000.00 ksc.
Load On Column P = 41360 kg.
Bending Moment ‘M = 1654 kg-m.
Column Length h = 4.5 m.
Steel Covering d' = 0.050 m.
' fs = 1200.00 ksc.
T Min, Dimension (h/115) = 0.30 m.

kEkkkkkce INPUT DIMENSION ookt kkhhkk kb kR kA kA XA AR I AR R AR R AR ARKR AR RKRR R A AR

Side b = 0.30 m. gb , = 0.2 m.
Side t = 0.40 m. gt = 0.3 m.
Ag = 0.1200 m*2 m = 20.40

*kkkikoce STEEL REINFORCEMENT ook kR dhkk Rk dhkhkk kA h kb kR kR kR kR kR ke kR AR % R

Diameter (mm.) Number Of Steel Area (cm*2)
12 4 4.52
16 4 8.04
Total Areia {(Ast ) = 12.57 cm™2
Pg = 0.0105
====<< Pg is O.K. >>====
Actual Eccentric Distance e = 0.0400 m.
Balance Eccentric Distance e eb = 0.109%6 m
: ea = 0.0493 m,

[ For e < ea :COMPRESSION CONTROL RANGE I ] <<Press Alt-Cs>
bt*3/12 + {(2n-1)Ast(gt)”*2/4 = 2.15E-03 m."4

Ix =

Cx = t/2 = 0.20 m.

Fa = 0.34(1+Pgm) fc’ = 71.39 ksc.

Fb = 0.45fc¢! = 77.85 ksc.

fa = P/Ag : = 34.47 ksc.

fhx= MxCx/Ix = 15.40 ksc.
(fa/Fa)+ {fbx/Fb) = 0.6807

===<< SECTION IS 0.K. >»===

kkkkkce DESTGN STIRRUP osokkwkhhk kb dhdkdkdhdkkdokd kb h kb hkdk kb ke ke h kb hk ks
Diameter (mm.) Spacing (m.}
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Reinforced Concrete Design (Working Stress)
Rectangular Tied Column Column Cede : C-6-roof
<< Compression Plus Bending Having Egual Steel For Two Parallel Face >>

Designer: Sommthai N. Date: 22/02/08
Project : PTT-Central Sub.

Concrete fe' =  173.00 -kseo.
Steel fy = 3000.00 ksc.
Load On Column P = . 8910 kg.
Bending Moment M = 223 kg-m.
Column Length h = 3.5 .
Steel Covering dr = 0.050 [P

fs = 1200.00 ksc.
Min. Dimension (h/115) = 0.23 m.

kkkkkkce INPUT DIMENSTON sokkkdkkhkhdhkAk ko hhkkhh kA hhhhhF kb Ak kAR KA R A F I * &

Side b = 0.25 m. gb = 0.15 m.
gide t = 0.25 m. gt = 0.15 m.
Ag = 0.0625 m*2 m = 20.40

kkkktk*eo STEEL REINFORCEMENT ookdkdddkikthkdhddkhkhhhdhh bkt bk kb kkrk Sk khkd

Diameter (mm.} Number Of Steel Area {(cm™2)
12 8 9.05
16 Qg 0.00
Total Areia (Ast } = 9.05 cm”™2
Pg = 0.0145
====<< Pg is O0.K. >»>====
Actual Eccentric Distance e = 0.0250 m.
Balance Eccentric Distance e eb = 0.0736 m.
ea = 0.0266 m.

[ For e < ea :COMPRESSION CONTIROL RANGE I ] <<Press Alt-C>>

Ix = bt*3/12 + (2n-1)Ast(gt)”*2/4 = 4.24E-04 m.™4
Cx = t/2 = 0.13 m.
Fa = 0.34(1+Pgm)fc* = 76.19 ksc.
Fb = 0.45fc! = 77.85 ksc.
fa = P/Ag = 14.26 ksc.
fbx= MxCx/Ix = 5.56 ksc.
{fa/Fa)+ (fbx/Fb) = 0.2714

===« SECTION IS O.K. >»>===

*kkktee DESIGN STIRRUP s>odkhkdkkhkdkddhhhhdkdkhhhdkhdhhhhddhhkhddha kA bk hkkd k&

Diameter (mm.) Spacing (m.)
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LFOOT-2000

ADD ;

DESIGN OF. FOOTING Fla, Cenrtral Sub. Control bldg. Date. : 22 Feb.O;

PROJECT No. : |PTT Substation Rev. :

DESIGN BY: |[SomthaiN. { &0.4185)

A. Basic Data
Fy = 3000.00 ksc Fs = 1200.00 ksc
Fc' = _173.00 ksc Fc = - 77.85 - ksc

B. Input
Axial Load (Live load +Dead Load ) 19,500.00 Kg
-Safe Pile load capacity 22,600.00 Kg
Piie diameter 0.35 m.
M;ament from Lateral Load( Wind + Seisemic Load) , MB N/A | Kg-m
-Moment from Lateral Load( Wind + Seisemic Load) ,ML N/A Kg-m
Pedestal Width (CB) 0.30 m
Pedestal Length {CL) 0.30 m

C. Result
n= 10.20 j= 0.867 R = 13.44 ksc
Number of Pile 1.00 m
Spacing of Pile N/A m
Width of Footing (B) 0.70 m
Length of Footing (L) 0.70 m
Mement (max) along L. - kg-m
Moment (max) along B. - kg-m
Required effective depth ,d = sgr{M,../RB) N/A m
Use : Depth of Footing 0.5 effective depth, d 0.45 m
Check Beam Shear( at diatance d from edge of Pedestal)
At critical distance , dc from edge of Pedestal: Shear , V. N/A kg
AAIiowabIe shear, V., = 0.29%s Thickness N/A kg OK
Check Punching Shear( at distance d/? from edge of Pedestél)
At critical distance d/2 from edge of Pedestal : Shear |, Vi N/A kg
Aliowable shear , V. = 0.53%sqr(F.")*Bo*d . N/A kg OK



Design of Steel Reinforcement.,

Steel reinf. along the Length of Footing.

244
246

Ast = M/fqd : 7.00 1
Use : 4- DB16 @ 200 cm As= 804 o’ 2 0= 20.11 cm

Check Bond

Shear V., at edge of Pedestal : N/A kg

required 2 o= V/uid : N/A cm 0K

Stée! reinf. along the width of Footing.

Ast. = M/fid : 7.00 cm’
Use: 4 - DB16 @ 200 cm As= 8.04 cm’ 2. 0= 20.11 cm
Check Bond
Shear Vmax at edge of Pedestal : N/A kg
required , > o= Viujd : N/A cm QK

LFOOT-2000
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~



RIPED 15
DESIGN OF: FOOTING F1, Cenrtral Sub. Control bldg. Date. : 22 Feb.07f s
PROJECT No. : {PTT Substation Rev. :

DESIGN BY : |Somthai N. (( ®8.4185 )

A. Basic Data
Fy = 3000.00 ksc Fs = 1200.00 ksc
Fc'= 173.00 ksc Fc = 77.85 ksc

B. Input
Axial Load (Live load. +Dead Load ) : 26,020.d0 Kg
Safe Pile load capacity : 37,000.00 Kg
Pile diameter : 0.50 T om.
Moment frofn Lateral Load( Wind + Seisemic Load) , MB 2 N/A Kg-m
Moment from Lateral Load( Wind + Seisemic Load) ,ML : N/A Kg-m
Pedestal Width (CB) : 0.50 m
Pedestal Length (CL) : 0.50 m

C. Result
n= 10.20 j= 0.867 R= 13.44 kse
Number of Pile ' : 1.00 m
Spacing of Pile : : N/A m
Width of Footing (B) : 1.00 m

i Length of Footing (L) : ' : 1.00 m

Moment {max) along L. : - kg-m
Moment {max) along B. : - kg-m
Required effective depth ,d = sqr(M,./RB) : N/A m
Use: Depthof Footing 0.6 m effective depth, d 0.55 m

Check Beam Shear( at diatance d from edge of Pedestal)

At critical distance , dc from edge of Pedestal: Shear, V. : N/A kg
Allowable shear, V. = 0.29%t Thickness : N/A kg OK
Check Punching Shear(_at distance d/2 from edge of Pedestal}

At critical distance df2 from edge of Pedestal : Shear , Vi ax : N/A kg

Allowable shear , V. = 0.53*sqr(F.' Y*Bo*d : N/A kg OK



Design of Steel Reinforcement.

Steel reinf. along.the Length of Footing.

Ast = M/fjd
Use : 6- DB16 @ 180 com As=
Check Bond .
Shear Vi at edge of Pedestal
required 2 0= V/uid
Steel reinf. along the Width of Footing.
Ast = M/fid
Use: 6 - DB16 @ 180 om As=
Check Bénd

Shear Vmax at edge of Pedestal

required, >, o = V/ujd

12.06

12.06

cm? Z0=

cm? ZO=

12.00 cm?®
30.16 cm
N/A kg
N/A cn 0K
12,00 cm?
30.16 cm
N/A kg
N/A cm OK

19 /244
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Mipm 35
DESIGN OF: FOOTING F2, Cenrtral Sub. Control bidg. Date. : 22 Feb.07 1°
PROJECT No. : [PTT Substation Rev. :
DESIGN BY: |SomthaiN. ( &#.4185 )
A, Basic Data
Fy = 3000.00 ksc Fs = 1200.00 ksc
Fc'= 173.00 ksc Fc = 77.85 ksc
B. Input
Axial Load (Live load +Dead Load ) 65,590.00 Kg
Safe Pile load capacity 37,000.00 Kg
pile diameter 0.50 m.
Moment from Lateral Load{ Wind + Seisemic Load) , MB N/A Kg-m
Moment from Lateral Load( Wind + Seisemic Load} ,ML N/A Kg-m-
Pedestal Width (CB) 0.50 m
Pedestal Length (CL) 0.50 m
C. Result |
n= 1020 i= 0.867 R= 1344 ksc
Number of Pile 200 m
Spacing of Pile 1.50 m
Width of Footing (B) 100 m
Length of Footing (L) 250 m
Moment (max) along L. 16,397.50 kg-m
Moment (rﬁax) along B. - kg-m
Required effective depth ,d = sqr{M.,/RB) 0.35 m
Use : Depth of Footing 06 m effective depth, d 0.55 m
Check Beam Shear( at diatance d from edge of Pedestal) ,
At critical distance , dc from edge of Pedestal: Shéar ¢ Vinax 10,931.67 kg
Allowable shear, V. = 0.29*s Thickness 20,978.95 kg OK
Check Punching Shear(_at distance d/2 from edge of Pedestal)
At critical distance d/2 from edge of Pedestal : Shear , Vo, 66,590.00 kg
Aflowable shear , V. = 0.53%sqr(E, )*Bo*d 76,681.68 kg OK



pe—

Desian of Steel Reinforcement.
Steel reinf. along the Length of Footing.
Ast = M/fjd
Use : 10-DB20 @ 100 cm As=
Check Bond
Shear V., at edge of Pedestal
required Z o = Vuid
Steel reinf. along the width of Footing.
Ast - = M/fdd
Use: 15-DB16 @ 171 om As=
Check Bond
Shear Vmax at edge of Pedestal

required , Z o = V/uid

31.42

30.16

cm? 20:

em? 2. 0=

28.65

62.83

32,795.00

32.37

'30.00

75.40

cm

m

am

cm

cm

kg

am

OK

oK
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DESIGN OF: FOOQTING F3, Cenrtral Sub. Confrol bidg. Date, : 22 Feb,07

PROJECT No. : |PTT Substation Rev. :

DESIGN BY : |Somthai N. (4185 )

A. Basic Data
Fy = 3000.00 ksc Fs = 1200.00 ksc
Fo = 173.00 ks Fc = 77.85 ksc
B. Input
Axial Load (Live load +Dead Load ) 81,570.00 Kg
Safe Pile load capacity 37,000.00 Kg

., Pile diameter 0.50 m.

g Moment from ‘E_ateral Load( Wind + Seisemic Load) , MB N/A Kg-m
Moment from Lateral Load({ Wind + Seisemic Léad) ML N/A Kg-m
Pedestal Width (CB) 0.50 m
Pedestal Length (CL) 0.56 m

C. Result
n= 10.20 j= 0.867 R= 13.44 ksc
Number of Pile 3.00 m
Spacing of Pile 150 m
Width of Footing (B) 265 m

) Length of Footing (L) 230 m
Moment (max) along L. 16,749.73 kg-m
Moment (max) along B. 16,749.73 kg-m
Required effective depth ,d = sqr(M../RB) 0.26 m
Use : Depth of Footing 05 m effective depth, d 0.45 m |
Check Beam Shear( at diatance d from edge of Pedestal)

At critical distance , dc from edge of Pedestal: Shear_ ¢ Vinax 27,190.00 kg
Allowable shear, V_ = 0.29*sThickness 32,02954 kg OK
Check Punching Shear(_at distance d/2 from edge of Pedestal)

At critical distance d/2 from edge of Pedestal : Shear , Vina 81,570.00 kg
Alfowable shear , V. = 0.53*sqr(F.)*Bo*d 119,205.15 kg OK



Design of Steel Reinforcement.

Steel reinf. along the Length of Footing.
Ast = M/fjd

Use : 18-DB16- @ 184 cm As= 3619 cm? 2 0=

Check Bond
‘Shear Vs at edge of Pedestal
required 2 o= V/uijd
Steel reinf. along_the width of Footing.

Ast = M/fjd

Use: 18-DB16 @ 184 cm As=

Check Bond
Shear Vmax at edge of Pedestal

required, 2, o = V/ujd

.-

36.19

cn® 2 0=

35.76

90.48

27,190.00

26.24

35.76

90.48

27,190.00

cm

cm

cm

cm

cm

cm

OK

oK
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DESIGN OF: FOOTING F4, Centtral Sub. Control bldg. Date. : 22 Feb.07

PROJECT No. : |PTT Substation Rev. :

DESIGN BY : |Somthai N, ( 514185 )

A. Basic Data
Fy = 3000.00 ksc fs = 1200.00 ksc
Fc'= 173.00 ksc Fc = 7785 ksc
B. Input
Axial Load (Live load +Dead Load ) 127300.00 Kg
Safe Pile load capacity 37000.00 Kg

Pile diameter 0.50 m.

7 Moment from Lateral Load( Wind + Seisemic Load) , MB - Kg-m
Moment from Lateral Load( Wind -+ Seisemic Load) ,ML - Kg-m
Pedestal Width (CB) 0.50 m
Pedestal Length (CL) 0.50 m

C. Result
n= 10.20 j= 0.867 R= 13.44 ksc
Number of Pile 4.00 m
Spacing of Pile 150 m
Width of Footing (B) 2.50 m
j Length of Footing' (L) 250 m

| Moment {max) along L. 31,825.00 kg-m
Moment (max) aleng B. 31,825.00 kg-m
Requirad effective depth ,d = sqr{Mmna/RB) 0.31 m
Use : Depth of Footing 06 m effective depth, .d 0.55 m
Che;:k Beam Shear(_at diatance d from edge of Pedestal)

At critical distance , dc from edge of Pedestal; Shear , Vyax 21,216.67 kg
Allowable shear, V. = 0.29%s Thickness 52,447.37 kg OK
Check Punching Shear( at distance d/2 from edge of Pedestal |

At critical distance d/2 from edge of Pedestal : Shear , V.., 127,300.00 kg
Allowable shear , V. = 0.53*sqr(F.'y*Bo*d 161,031.00 kg OK



Design of Steel Reinforcement.

Steel reinf, along the Length of Footing,
Ast = M/fijd
Use : 18-DB20 @ 141 cm As=
Check Bond
Shear V. at edge of Pedestal

required 2 0= V/ujd

- Steel reinf. along the width of Footing.

Ast = M/fid
Use: 13-DB20 @ 141 com As=
Check Bond
Shear Vmax at edge of Pédestal

required , > o= V/uid

56.55

56.55

cm? ZO

ca® 2, 0

55.60

113.10

63,650.00

62.82

55.60

113.10

63,650.00

62.82

cm

cm

cm

am

cm

OK
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DESIGN OF:  |FOOTING F5, Cenrtral Sub. Control bidg. Date. : 22 Feb.07

PROJECT No, : [PTT Substation Rev. :

DESIGN BY : |Somthai N. ( &2.4185)

A. Basic Data
Fy = 3000.00 ksc Fs - 1200.00 ksc
Fc'= 173.00 k;c Fc = 77.85 ksc
B. Input
Axial Load (Live load +Dead Load ) 155530.00 Kg
Safe Pile load capacity 37000.00 Kg

Pile diameter 0.50 m.

: Moment from Lateral Load{ Wind + Seisemic Load) , MB - Kg-m
Moment from Lateral Load{ Wind + Seisemic Load) ,ML - Kg-m
Pedestal Width {CB) 0.50 m
Pedestal Length (CL) 0.50 m

C. Result

n=  10.20 j= 0.867 R= ksc
Number of Pile 500 m
Spacing of Pile 150 m
Width of Footing (B) 320 m

3 Length of Footing (L) 3.20 m
Moment (max) along L. 31,106.00 kg-m
Moment (max) along B. 31,106.00 kg-m
Required effective depth ,d = sar{M;/RB) 027 m
Use : Depth of Footing 0.6 | m effective depth, d 0.55
Check Beam Shear{ at diatance d from edge of Pedestal)
At critical distance , dc from edge of Pedestal: Shear , Vi 20,737.33 kg
Allowable shear, V. = 0.29%s Thickness 65,481;60 kg
Check Punching Shear{ at distance d/2 from edge of Pedestal)
At critical distance d/2 from edge of Pedestal : Shear , Vi ' 124,424.00 kg
Allowable shear , V. = 0.53¥%sqr(F.)*Bo*d 161,031.52 kg

244
8 /246
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Design of Steel Reinforcement,
Steel reinf. along the Length of Footing.
Ast = M/fjd
Use : 18-DB20 @ 182 om As=
Check Bond
Shear Vna, at edge of Pedestal
required 2. 0= V/ujd

Steel reinf. along the width of Footing.
Ast = M/fjd
Use: 18-DB20 @ 182 cm As=
Check Bond
Shear Vmax at edge of Pedestal

required , 2. o = Viuid

56.55

56.55

cm’ ZO"

cm? ZO=

54.34

113.10

62,212.00

61.40

53.34

113.10

62,212.00

61.40

cm

cm

am

OK

OK
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DESIGN By: Somthai N.
DESIGN CRITERIA

1, Concrete Minimum Compressive Strength at 28 Days
Concrete Ultimate Compressive Strength (') = i73 kse.
Concrete Allowable Compressive Strength (e ) = 0.37! 64.88 ksc.
2. Reinforced Steel Minimum Tensile Strength
For Deformed Bars { SD 30)

Yield Poirt of Tensile Strength {fy ) = 3,000 kse.
Allowable Tensile Strength  (fs ) = 0.50fy = 1,500 ksc.
n = 2,040,000 / 15210 * fc'~0.5 = 10.20
k = 1/(1+fs/n*fc) = 0.306
o= 1-(k3) : = (.898 ‘ -
R=050%fc*k*j = 8.915
3. Concrete Specific Weight = : 2400 ka/m3
4, Soil Specific Weight = 1,600 kg/m3
DESIGN OF: TRANSFORMER { 8 Piles ) DATE: 10Feb..08
PROJECT No. PiT SUB. Rev, : 0

1. Foundation Load

Weight of compiete transrormer with ofi = 99,000 kg
Dimension of Footing; B = 5.60 L= 650  Thick=  0.60 m.
Consider on Transformer Tank.
wl= 12,511 kg/m.
Cwl= 3,312 kg/m.
wi= 15823 - ke/m.
Weight of cooler bank = 17,000.00 kg.
Weight of footing = 52416 kg
Total Weight = 168416 kg.
2.Check pile capacity
Number of pile (N} = 9 pile
Distance of pile (short span} = 2.30 m.
Distance of pile (long span) = 275 m.

Power Tr.Rile3x3.xls : CEP-TX

228 /244
230 /246



0.50 m.

il

PileType Dia. 0.5

Maximum load on pile = 18,713 ka.
Pile group efficiency : Bg = 1-(f/90){[(m-1)({1)+(n—l)(m)]j(m)(n)}
Where ; m = 3 n= 3 - = 10.30
Thus ; Eg = 0.847
Require capadity of pile ; ( Max. load on pile / Eg) = 22,084 ka./pile
Pile which have pile capacity more thar 22,084 kg. /pile and the number of @
3, Check shear & moment {From Moment Diagram.)
Shear(l<g)
2 347 .-Jca .
1At kg - 3023,
N - —
I 1
\» \-:a N»
—Fo027 L
1 ' - .
l/‘-ﬁ, -25’!6?:;.:{%_' “%}4?1-'](6‘
Mo«w««*"—-(ﬁéﬁ_ W\)
Hoames 5T e
&, B3F . wm-M
67F 3% eg-m P "
; AW.'"&""’"I' o — \\ B 4 ’ - — \."-"" - 1
- AN e
357~k ‘ < 353 A
A OF -y
Assume size of jacking pad 25 = 25x25 com.
effective depth "d* = 50 (118
Then ; effective strip * b," = 125 com.
From shear force diagram ; Maximum Shear = 23,197 kg. 18,558 kg/m.
From moment diagram ; Maximum Moment = 12,407 kg-m. 9,926 kg-m./m
Summary : ; Maximum Shear = 18,558 kg/m,

9,928  kg-m.J/m

Maximum Moment

Power Tr.Pile3x3.xis CEP-TX
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5. Check Beam Shear

Allowable Shear Stress vall. = 0.29 * sq.root { fc' )
= 3.81 kst
Ve = 2.97 ksc,

Summiary : ve<vall He OK,

6. Check Punching Shear
Allowable Puncing Shear vall. = 0.53 * sq.root ( fic' }
_ = 6.97 ksc.
Resistance Area = (25+50) x4 x 50 .
= 15000  5g.cm.
Ve = 1.24 ksc.
Summary: vc<vall the O.K
7. Steel Reinforcement
As = M [ (fs¥j*d) = 1474  sg.cm.
Recheck , Asmin = (.0025%B*T = 1500  sg.om,
Use : DB-20mm.@ 0.125 No.ofsteel 8 f of steel 20
As 2513 sg.om. 20 = 50.27 cm.
b 20 om
8. Check Bonding between Reinforced Steel and Concrete
Aflowable bonding uall. = 1.615 * sq.root  fc' }/D
= 10.62  ksc
u = V/(Eo*j*d) = 10.28 ksc.

Summary : u<uall the Gl

Power Tr.Pile3x3.xls

CEP-TX
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Oil Separator Design

1) Design Concept’

The oil separator and oil pif are structure foundation in switchyard area of PTT Substation. And
have designed concept following this:

a) Protection oil leaking from transformer in case of emergency and must under no circumstances
cantaminate the surrounding seil / environment,

b) Can receive / accommodate the contents of cil transformer {one transformer).

¢} The oil will be separated from the water in the oil separator as a result of the different specific
weights.

Q) The oil separator have flow in and flow out to control the water level. After oil leaking and flow

j in the oil separator, oil will be instead water.

2) Reference of Design Criteria

DIN 1229 Pit-Covers for Draining Devices / Instaliations
DIN E 1229 Pit-Covers for installation in traffic areas
Part 1 Classification , Constructional Fundamentals , Markings
Part 2 Tests , Supervision of Compatibility
DIN 1230 Stoneware for Drainage ; Pipelines and molded Pieces with muff
Part 1 Dimensions / Measurements
Part 2 Technical Supply Conditions
DIN 1999 Separator for light liquids - Gasoline-Separator , Heating cil separator
Part 1 Constructional Fundamentals
! Part 2 Dimensionai assessment , Installation and Operation
Part 3 Tests
DIN 4102 Behavior - in case of fire - of Building Materials and Building Parts

Water Protection Law of July 27, 1957 and the respective Federal laws for Protection of Environmental

Water.

3) Pesign Volume of Qil Separator

Total of oil transformer = 22,000 kg.
Unit weight of oil - 890 kg/m®
Volume of oil Voil = 2,600 / 890

24,72 m® {one transformer)

244
246
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Calculation Efficiency Volume of oil = 130%
Say Volume of oil (one transformer) = 32.13 m’ (one transformer)
Check volume of oil separator
Width B = 4,00 m.
Length L = 6.00 m.
Depth D = 1.70 m.
Inlet Pipe level, d = 0.30 m.
Vail = BxLlxb
= 33.60 m?
Summary : Voil < - Vall 0K

And remaining depth for resistance cil for flow out not less than 18 cm.

44
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Qil Seperator, PTT .xls

Page 1
AL 1D HD
RmpmnD
DESIGN OF; OIL SEPERATOR Date. : 10 Feb.08
PROJECT No. : PTT-Central Sub. Rev.: 0
DESIGN BY : Somthai N.  (u.4185)
ESIGN CRITERIA
1. Concrete Minimum Compressive Strength at 28 Days
Concrete Ultimate Compressive Strength  (fd' ) = 173.00 ksc.
Concrete Allowable Compressive Strength  ( fc ) = 0.375fc' = 64.88 ksc.
2. Reinforced Steel Minimum Tensile Strength
For Deform Bars { SB30 )
Yield Point of Tensile Strength  (fy ) = 3,000.00 ksc.
Allowable Tensile Strength  (fs ) = 0.50fy = 1,500.00 ksc.
n = 2,040,000/15,210 fc'~0.5= 16,20
k = 1/(1+fs/n*fc) = 0.31
j=1-(K3) = 0.90
R =05fc*k*j = 8.91
3. Concrete Specific Weight = 2,400.00 kg/m3
= - kg/m2

4, Allowable Bearing Capacity of Soil

44
35/246
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Page 2 Oil Seperator, PTT .xls
AL ED HD
My
DESIGN OF: OIL SEPERATOR Date. : 10 Feb.08
PROJECT No. : PTT-Central Sub. Rev.: 0
DESIGN BY: Somthai N. ( de1. 4185)
DESIGN OIL SEPERATOR
CHECK CHARACTERISTIC OF SEPERATOR.
54 m. Lz = 2.2 m. ‘Ly= 34 m
cant.Slab.C = 025 m. surcharge,5 = 1 t/sq.m. liveload = 200 t/squm
Soil Dry dnsityDd: 1.9 t/sq.m.  at.Soil dnsity,Dsat: 2 t/sq.m. frictionangle 20  degree
Tithkwali= 03 m. T2,thk.slab= 0.3 m. fensity water Dw= 1 tfsq.m
" A ™ Distance can be adjust on site and wil} be distance control not more than 0.30 m.
AT o= 0.30 .

Check Voiume of separator (for oil transformer) = " 34.88 m3

DESIGN WALL ( Empty Tank, backfilling w/ saturaed soil )
Ixflz = 2.4545455 (design as cantilever)
C Tl Lx T C
i 7
w1
1C
w2 w2 Ly
wi
HH . H b
W w2 iz 1 W1
T
Ly

Surcharge Dry density Water Density

P1

P2

P3

244
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Page 3 Oil Seperator, PTT .xls
AL IR HD
mwpmw
DESIGN OF: OIL SEPERATOR Date.:| 10Feb.08
PRO3ECT No. : PTT-Central Sub. Rev. : 0
DESIGN BY : SomthaiN. (1. 4185)
Ka = 1-sinf/l+sinf = 1-5in 20/ 1+sin 20 = 0.4903
P1 = Ka. Surcharge:  490.3  kg/sg.m.
P2 = Ka.DdH = 1078.66  kgfsq.m.
P3 = Dw.H = 2200 ka/sq.m.
Moment
Design for strip width 1.00m. 1.00 m.
M= avg.Px.width x.depth x .moment arm.
Ml= 1,186.53 kg.m.
M2 = 870.12 kg.m.
M3 = 1,774.67 kg.m. ~
Mmax. At base tank = 3,831.31 kg.m.
Check Thickness of w: , assume thickness h = 30 cm. .
use steel reinf. DB12, effect.Dept d= 24.9 cm. As = 1.13 cm”2,dia= 1.2 cm.
use steel reinf. DB16,effect. Dept d= 24.7 cm. As = 2.01 om”2dia= 1.6 cm.
use DB 16.00 mm. for vert.steel wall
Mr=  Rb(d)*2= 6,989.14 kgm.  Ti= 3000 cm.  OK
Steel Reinf.
Vert.Steel reinf. Asv= Mmax / fs.j.d sg.cm.
= 10.16 sg.cm.
spacing of steel = 0.20 m. use Asv= DB 16 ©0.12 (Asv=16.97 sq.cm.}
Astemp.steel ( one surfcae) =0.0015bh= 4.5 sg.cm/m.
spacing of steel = 0.25 m. use Asy= DB 12 @0.20 {Asv=5.60 sgq.cm.)
Hori. Steel reinf. Ash
Astemp.steel { one surfcae) =0.0015bh= 4.5 sq.cmfm.
use DB 12.60 mm. for hori.stee! wall use Ash= DB 12 @0.20 {Asv=5.60 sg.cm.)
Anchorage length of steel ,Lb = 0.06 Ab.fy/(fc')*0.5= 27.51 cm.
0.K,

then; hb = 27.51 cm,

44
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Page 4 Oil Seperator, PTT xls
AL ED D

Mmpp
DESIGN OF: OIL SEPERATOR Date. : 10 Feb.08
PROJECT No. : PTT-Central Sub. Rev.: 0
DESIGN BY: Somthai N. ( @e. 4185)
DESIGN TOP SLAB ‘

Edges discont. : 4 File : [ 1

SLAB # Design Case 5 Four edges discontinuous

Short Span 4.00 m. Thick = 0.200 m. Regd 0.113

Llong Span 6.00 m. Conc. fc' 173 ksc.

Live Load 300 kg/m~2 Steel fs 1,200 ksc.

Finish - 30 kgfm~2 Covering 0.020 m.

m = ShortflLong 0.67 Bars dia. 12 mm.

W (DL+Finish) 530 kgfm~2 N = 10 L1 = 0869

W (DL+Finish-+L1) 830 kg/m~2 k = 0.393 R= 1331

d = 0.087

Max. Moment = 999 kg-m. d = 0.026 (Main Reinf.)

Resisting Moment = 4,029 kg-m d = 0.032 (Second. Reinf.)

SHORT SPAN REINFORCEMENT

LOCATION COEFF. MOMENT REINF. 12 16

kg-m em2/m. mm.@ mm.@

-M Cont. 0.000 0 0.00 0.000 0.000

-M Disc. 0.049 656 3.62 0.313 0.556

+M 0.075 939 5.50 0.205 0.365

44

.
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Page 5 Oil Seperator, PTT .xls
AL HD HD
M0
DESIGN OF: OIL SEPERATOR Date. : 10 Feb.08
PROJECT No.: PTT-Central Sub. Rev.: 0
DESIGN BY: Somthai N. { sies. 4185)
LONG SPAN REINFORCEMENT
LOCATION COEFF. MOMENT REINF. 12 16
kg-m cm2/m. mm.@ mma@
-M Cont, 0.000 0 0.00 0.000 0.000
-M Disc. 0.033 438 242 0.468 0.832
+M ' 0.050 664 3.79 0.298 0.530
Min. As 5.00 0.226 a.402

LOAD OF SLAB ON SUPPORTED BEAMS

Short Span (kg/m.) Long Span (kg/m.)
W (DL+Finish) 710 910
W (DL+Finish+LL) 1,110 1,420

44
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Page 6 Qil Seperator, PTT xls
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AL D D
AW
DESIGN OF: OIL SEPERATOR Date. : 10 Feb.08
PROJECT No. : PTT-Central Sub. Rev.: 0
DESIGN BY: Somthai N. ( #a. 4185)
DESIGN BOTTOM SLAB
Case 1 : Empty Tank., no backfill
Design for strip 1.00m.
Thickness of slab, h = (L/20) x (0.4+fy/7000) = 0.141 m.
_Use Stab Thickness , h = 30 cm
use steel reinf. DB 12 , effect. Dept ¢ 24.9 cm. As = - 1.13 com~2dia - 1.2 cm.
use steel reinf. DB 16 , effect. Dept ¢ 24.7 cm. As = 2.01 em~2dia 1.6 cm.
use DB . 12.00 mm. for Slab.
Weight
Bottom Slab : width = 100 m. Thk. = 0.3 m.length= 4.5 m.
Weight of Base Slab = 3.24 Ton/m. = 0.72 ton/m.
Wall (2 side) :width = 100 m. Thk = 0.3 m.Length= 2.2 m.
Weight of wall = 3.17 ton/m./2sids 1.58 ton/m/side
Weight water: width = 1.60 m.length = 3.4 m.Depth= 2.2 m.
Weight of water = 7.48 Ton/m.
1.58 158

| |
HEHHIHHTH

Soll resistance = 1.424 ton/m.

Net soil pressure = 0.704 ton/mT

Mmax at mid.span = 1.205 ton.m.

‘M max. at Mid. Wall = 0.056 ton.m.
‘Mc = 5,527.22 kg.m.
Thickness of sfab, h = 30 cm. O.K.
As = 3.592 cm~2/m.
Asmin = 450 em”2/m.

UseDB 12 @ 06.20m. ,As = 5.65cm”2, bothface #

244
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Page 7 Qil Seperator, PTT xls

A IDID

FIPND
DESIGN OF: OIL SEPERATOR Date.:| 10 Feh.08
PROJECT No.: PTT-Central Sub. Rev.: 4]
DESIGN BY : Somthai N. (&t 4185)

Case?2 : Fill Water in Tank., no backfill

Soil resistance = 3.086222222 ton/m.
Uplift Pressure at extemnal edge = 2366 ton/m.
Uplift Pressure at mid. Span = 0.166 -ton/m. .l,
Mmax at mid.span = ' 0.284 ton.m.
M max. at Mid. Wall = 0.189297778 ton.m.
Mc = 5,527.22 kg.m.
Thickness of slab, h = 30 cm. O.K.
As = 0.56 cn”2/m.
As,min = 4.50 em”2/m.

UseDB 12 @ 0.20m. ,As = 5.65cm?2, bothface #

STABILITY OF TANK

Stability against uplift force.

Casel : Empty Tank, backfilling w/ saturated soil

thk.{m.) | Width{(m.) |Length (m.) |vol. (m~3)| wt.(ton)
tLontopslaf 0 3.40 54 0 5.51
Top slab 0.200 3.40 54 3.67 a8.81
Bottom slab. 03 | 4,50 6.50 8.775 21.06
Wall 0.3 2.20 28 1848 | 44.35
Backfill soil 2.2 0.25 21.00 11,55 25.41
Total weight 105.14
Volume replace by water= 73.13 m~3

Uplift force. 73.13 ton
S = 1.36 O.K.

Case2 : No backfifl, empty tank, flood around the tank.

Total weight 7422 ton.
soil resistance at bottom slab = | 2.54 tonfmn2
Volume replace by water= 61.575 m~"3
' Uplift force. 61575  ton
FS = 121 OK.
Fill wf water in tank, then, FS = 1.86 O.K.

244
246

239

~

41




Page § Oil Seperator, PTT .xls
AL HR 1D
MpD
DESIGN OF: OIL SEPERATOR Date. : 10 Feb.08
PROJECT No. : PTT-Central Sub. Rev.: 0
DESIGN BY : Somthai N. ( de. 4185 )
Case3: - No backfill , tank full of water
Water volume in tank = 40.392 m"3
Wt of water = 40.392 ton
Total weight = 114.62 ton
soil resistance at bottom slab = 3.92  ton/mA2
incase of flood around ,uplit = 74.22 ton. then,stable

Cased : Empty tank, backfill w/ dry soil

weight of soil = 21.95
Totai wt. = 96.17
soil resistance at bottom slab = 3.29

"No uphift force effect of dry soil.

ton
ton

fon/m~2

Case5:  Backfilling w/ dry soil and fill water in tank.

Total wt, = 136.56
soil resistance at bottom slab = 4.67

ton.

ton/m~2

Dry soil ,No uplift force effect of dry seil.Tank is stable.

Case 6: Backfilling w/ dry soil and fill water in tank, live load on top slab.

Total wt, = 142.07
soil resistance at bottom slab = 4.86

ton.

ton/m~2

Dry soil ,No uplift force effect of dry soil.Tank is stable.

240 /244
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Recalculate for Base Siab.

ie. bottom slab act as one way slab. , resising the water .

DB 16,As=

W = weight of water + weight of base slab.
'=  2,920.00 kg/m~2

L = 3.70 m.

M= 4,996.85 kg-m.

Mc = 5571.7027 kg-m. O.K.

As = 14.838731 cm”2/m

201 em”2, @ 0.13545633 m.

tUse 16 mm. @ 6.12 m.

Page 9 0il Seperator, PTT .xls

AL D ED
Mpm
DESIGN OF: OIL SEPERATOR bate. : 10 Feb.08
PROJECT No. : PTT-Central Sub. Rev. : 0
DESIGN BY: Somthai N. ( sin. 4185)
DESIGN FOUNDATION.

Bore Pile0.35 m. safe load = 17 tons./pile
req. tetal pile = 8.36 pile ,use = 10 Piles

241/244
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NEO RC. Design 4.15(WSD.)
*Projeet  PTT-Central Sub. *Owner PTT
*Building RC-Stair *Engineer Somthai N. oy, 418
*Location Rayong. *Date 8-Apr-2008
DESIGN RC. STAIR
[ LData For Design | ! [ ILMoment,Shear&Reinforcement |
1.1.Type of Stair 1 Avsuut §2.1.Max.Moment 1,208.07 kg~
1.2.No. of Span i Span 2.2 Max. Shear(V.) 1,60895 = ke
1.3.Horizontal Length 300 m(Total) 2.3.R.On Left Supp, 1,747.59 kg./m.
1.4.Landing-1. Length m. 2.4.R. On Right Supp.  1,747.59 ke./m.
1.5.Landing-2. Length 120 m. 2.5.Check Thickness 15.60 em.
1.5.High of Rise(h.) 020 m. OK.! 2.6.Req. Main Reinf. 8.10 cm‘z/m.
1.7.Going Wide(b.} 0.22  m. OK.! 27.Req. Temp. Reinf, 3.00 cm.zlm.
1.8.Live Load(LL.) 400.00 kg./m.2 [ TILStress , Bond & Anchorage |
1.9 Finishing (FL.) 30,00 kg./n'j.2 3.1.Shear Stress{v.) 1.35 ksc. OK.!
1.10,.Req, Thickness 12.00 cm. 3.2.Bond Stress(n.) 542 kse QKR!
1.11.Design Thick.(t.} 15.00 3.3.Anchorage Length 0.19 m.

. . !
Reinforcement For  Selection %———
M ANA1(Main Reinf) DB 12 mm @ 0125 m.
r.ﬁ%nuu("remp Reinf) RB ) mm. 0.21 m.

BE 2mm @&0.125 m.

RB 9. @0.21 m,

Pr t=[5cm.
b | \ ] .
h.—~n:95m,_I R ";4/ Mﬂ_wm éz
,, ; s
; y Y, - RB9mm. @0.21 m.

= v, () o o 2P
BT ' Ta=0.19m. {-RB 9mm.
1

| Landing-1 =(}m.‘L E=18m. | Landing-2=1.2 m. |

i T T i

DB 2mm. @0.125 m.

RB 9 mm. @021 m.

Covering 3.0 cm.

l

ST-1

M/
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NEQ RC. Design 4.15(WSD.)

*Project  PTT-Central Sub. *Owner  PTT
*Building RC-Stair *Engincer Somthai N. oY, 418
*Location Rayong. *Date 8-Apr-2008

DESIGN RC. STAIR

[ LData For Design ] i Ii.Moment,Shear&Reinforcement ]

1.1.Type of Stair 1 Visaun §2.1.Max.Moment 3,865.43  kg-m.
1.2.No. of Span i Span 2.2.Max. Shear(V.) 2,858.89 kg.
1.3.Horizontal Length 5.00 m.{Total) 2.3.R. On Left Supp. 3,063.53 kg./m.
1.4.Landing-1. Length m. 24R. OnRight Supp. 3,063.53 ke./m.
1.5.Landing-2. Length 10 m 2.5,Check Thickness 24,60 cm.
1.6Highof Rise(h.} - 020 m. OK.! 2.6.Req. Main Reinf. 17.1% cm.zfm.
1.7.Going Wide(b.) 022 m., OK.! 2.7.Req. Te:ﬁp. Reinf. 4,00 cm.z/l_ﬁ.
1.8.Live Load(LL.) 300.00 ifg.lm-2 [ 1IX.Stress , Bond & Anchorage ]
1.9.Finishing (FL.) 50.00 Icg./m.1 3.1.8hear Stress(v.) 1.71 ksc. OK.!
1.10.Req. Thickness 20.00 cm. 3.2.Bond Stress{u.} 447 Ksc. OK.!
1.11.Design Thick.(t)  20.00 s 3.3.Anchorage Length 0.32 m.
; Reinforcement For  Selection %'————
MANA(Main Reinf} DB 16 mm @ 0.1 m.
AN Temp. Reinf) RB 9 mm @ 0155 m.

DBI6mm. @011 m. DB 16 mm, @0.11 m.

RB 8, @0.155 m. RB S mm. @0.155 m.

Covering 3.0 om.

R S
fpl t=20cm.

La=032m, e

RB S mm. @0.155 m.

Landing-1 = m, L=399m. Landing-2 = L0 m. |

I &
T i i

ST-2
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No. | Battery Tag UPS Tag System Design Actual Load | Brand Type Model Ah Quantity | HMidaae
1 | 3629-BT-201B | 3629-AP-201B | UPS | Redundancy 5A Marathon | Seal Lead 2V.| L2V470 | 470Ah/10h to 1.8Vpc 112 2014
244 /244
Electronically Verified by TOR Committee on 27/11/2024 246 /246

Electr

illy Approved by Wi auAa g 1en1 on 30/01/2025
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