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CALCULATION SHEET For AWt @.4.8. 1319 5.00 4. 813 20.00 & Date: September 1, 2021

Project : A2WIU A.3.3. A9 5.00 4. 8717 20.00 U.

Sheet : Criteria Design

o - [l - —
Client:  0IfiMIUIMIA WA AN UBINGY §JO""'/
Engineer :

. @ ‘f -] o o M
Location :  A.MUBINZY 0.117UA IR L.INTIYI wedig sfejaias 70.11951

1. Code of Practices

1.1 Strength Design Method ( ACI 318-89)
1.2 Building Code Requirements for Structural Concrete (ACI318-99)

1.3 Engineering Institute of Thailand, EIT 1008-38

2. Material Properties

Concrete specification

Concrete Strength Reduction Factor, ©

150 ksc.(CYL) Bending =
g Shear and torsion =
2400 kg/cum. compression =
81 = 0.85 Bearing =

or fc' = 180 ksc.(CUB.) Dve =

Reinforcment steel
Pmin=14/fy Pb=B1 *(0.85fc)*[6120/(6120+fy) |y

Pmax = 0.750b

Round Bar (RB)-SR24 Deform bar (DB)-SD40

fy = 2400 ksc. fy = 4000  ksc.
Pmin= 0.00583 Pmin= 0.00350
pb= 0.032 Pb= 0.016

Pmax = 0.024 Pmax = 0.012

As= 0.85fc"fy[1-(1-2Ru/(.85fc"))0.5] Ru= Mu/ﬁbd2

Ru~=
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Client:  ®¥iMIUiMsdIuduanusnzy
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Engineer : oy A
wie 15y 51910979799 @e.11951

ALLOWABLE STRESSES IN CONCRETE

fe' cylindrical concrete strength at working

fci' = cylindrical concrete strength at release

TEMPORARY CONDITIONS

concrete compression

concrete tension

PERMANENT CONDITIONS

concrete compression 0.45 fc'

concrete tension 1,59 x SQRT{fc"

ALLOWABLE STRESSES IN PC. STEEL

presiressing force applied

effective prestressing after lossess

0.60 fei'

0.795 xSQRT{fei)

ultimate tensile strength of pe.steel

diameter of steel

ultimate force

TYPE OF STEEL %7

PC wire 4 mm.
PC wire 5 mm,
PC wire 7 mm.
PC strand 9.3 mm. (3/8")
PC strand 9.5 mm, (3/8")

PC strand 124 mm. (1/2")

PC strand 12.7 mm. (1/2%)
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K=waEmwg |
¥ =7517.500kg |
F=33114649 kg

MX = 4491.162 kg m
MY = .1.404 kg-m
MZ = 3856.229 kg.m

- 4634.409kg
= 7998 766 kg
= 3312580 kg

- 70988 kg

= 3308.173 kg

X = 4480 401 kg-m
= 6114 lg.lﬂ
= 3854.699 k.m|

E”- 641350k |

K- 463d6dkg |
I = 5391.943 kg

¥ =13201.833 kg

MX = 4453247 kg.m|
MY = .12.043 kg-m
MZ = 3851.470 kg-m

By v v o v apiv iy ow

X = 5092.402 kg
¥ = 26059.811 kg
7 = 4157 485 kg
MX = 5238.715 kg-m
MY = 0.063 kg.m
M2 = 8799.222 kg.m |
K-523408kg |
¥ = 30035.329 kg
¥ = 4101.007 kg
MX = 5145.49 kg m
MY = 0217 kgm |
MZ = 2598978 kg.m |

~5393.400 kg
- 30035329 kg

¥ - 4101.007 kg

ux - 5145.4% kg.m
Y = 0.2T7 kg.m

&Eﬁ?&ﬂl?ﬂmj

K= 5131205 kg I
= 28423.043 ky

= 4034.768 kg 1

X « 5036.210 kg-m |

=387 kgm |

= B462.538 kg.m |

E = 4544 498 kg
¥ = 19192974 kg

- 3979.498 kg
MX = 4945.028 kg-m
MY = 15915 kg-m
MZ - .7650.650 kg-m |

PR A RN TR

B

[}ra,4¢4-.;4‘.'-4‘

= 26059813 kg

= 4157.485 kg

MX = 5238.715 kg-m
MY = 0.063 kg-m
MZ = 8199.222 kg-m

&

= 5131205 kg

= 28421.043 kg

= 4014.768 kg

X = 5036.210 kg-m
= 3.973 kg-m
= B462.538 kg.m |

By 33531205455

By A i
B 439910444595

By 33333584500

= 4534 409 kg
= T998.766 kg
= 3312.590 kg

MX = 4487792 kg-m
MY = 0.951 kg.m
MZ - 3840472 kg.m |

= T517.500 kg
= 314,649 hy
X = 4491.162 kg m |
= 1.404 kg m |
MZ = .3856.229 kg m

= 4641359 kg
= T098.834 kg
= 3308.173 kg
= 4480401 kg-m
Y = 6.114 kg-m
= .3854 699 kg.m

K- 463454 ky 'I
¥ = 5391.943 kg
=3201.833 kg
Ex = 4453347 kg m
Y = 12.043 kg-m
- 3851470 kg.m

E'-’ 4643827 kg

E = 4644 4% kg |

= 19192874 kg |

£ - 3979,498 kg

MX = 4945.028 kg.m)|

MY - 15915 kg.m |
= 7650.650 kg.m |

515109330309 @0.11951
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L = 1 0
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¥
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wie 15y 515979509 A0.11951

CHECK CAMBER ; DEFLECTION

%6  Deflection Max

Horizontal

Horizontal

Resultant

Rotational

rY
rad

Check Amax =

Deflection allowable Aall = L/360

0.000
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Client:  BIRNMIIUIMIITIUMIUANHEANEY W
— Engineer :

Location:  A.MuIngy ol uan L.onysy3 ey smnegaies aw.11951

1. PROPERTY OF SECTION S. 0.40x0.40 x 11.00 m. (BATTER PILE)
DIMENSION (cm)

B1

Pile Length

Cross Section Area
Unit Weight
Moment of Inertia

Section Modulus

Working moment (Prestressed)

Working moment (Nonprestressed)

Working shear

2. DESIGN CRITERIA

Specified Compressive Strength of Prestressed Concrete (at 28 days) ; 100 ksc.
Compressive Strength of concrete at Time of Initial prestress . 350 ksc.
Modulus of Elasticity of Concrete E_= 15200 sqrt(f'.) 304,000 ksc.
Modulus of Elasticity of Concrete at Time of Initial Prestress E.= 15200 sqrt(f' ) 284,366 ksc.
Allowable Stress at Transfer :Compressive Stress = 1 0.6f', 210 ksc.

.Tensile Stress i 0.795sqrtf', = 15 ksc.
Allowable Stress at Service Load after :Compressive Stress : 0.45f ksc.

‘Tensile Stress A 1.59sqrt f'; ksc.
Allowable axial Compressive Stress at Design Load 0.33f' ksc.

Modulus of Elasticity of Prestressed Steel Es 1,978,257 ksc.

F'ensile Strengtl Qty. Tendon Initial Force Steel Area Distance (cm)
Cross Section|

Type of Strand T Bofttom [Tendon A d

P

{em’) {cm) kg (em’) (cm)

IPC.WiRE 4 mm. 126

IPC.WERE 5 mm.

PC.WIRE 7 mm.

PC.S 3/8" 250K

PC.S 3/8" 270K 0.548 19,001 8.1 8. 124944.0

PC.S 1/2" 260K

PC.S 1/2" 270K




Select Tensile Strength
Select Distance of Tendon
Select Distance of Tendon
Area of Prestressed Reinforcement in Compression Zone
Area of Prestressed Reinforcement in Tension Zone
Total Prestressed Steel Area Al + Ay
Total initial Force .75 f,,A 124,944.00
Distance of Prestress Force from Top Fiber (And, + AL d ) (A, +AL) 20.00
Eccentric of strand or wire e= (Aped, + Al d') [ (A + A) - B2 0.00
ESIGN FOR BENDING MOMENT

PRESTRESS LOSE

T.L. = Total Loss ES+CR+ SH + RE

= K, (PIA+ P.el) -M.el 70.28 Ksc K

i i for pretensioned member

ES Elastic Shorttening loss (E_JE)

CR = Creep Loss

SH Shrinkage Loss

RE = Steel Relexation Loss

ps’ —cif oir

12f - 7f

cir cds

1200 - 11RH

1410 - 0.4ES - 0.2(SH + CR)

Discripstion

SH

RE

Total Loss ; T.L.

Loss Stress ; ksc

2,678

Force ; kg

23,481

Percent %

117,406

DETERMINE MOMENT

Initial Prestress Force ;

Force at Prestress after Total Loss
Moment Due to Dead Load (at 0.2
Moment Due to 50% Impact Load
Working Moment ; (Service Mome
Appiled Factored Moment at Sect

DETERMINE FIBER STRESS

P-ES
P - Total Loss
W, (0.207L)°72

1.5M

120,667.10
101,462.8
995.47
1,493.20
6,600.00

11,220.00

STRESSES

Handing at Transfer

Handing at Design Load

For Design Load

F F

1 b

F

Fy

Fy

P/A

P.e/S

M/S

P./A

[:]

P,e/$S

M,/ S

M, /S

-100.00

Total Stress

164.23

Allowable Stress

-1.69sqrt(f')

-31.80

Total Stress < Allow. Stress

OK.
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