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Specifications

W Developed by organizations such as AISC, ACI
ASCE, and EIT

B Recommendations of good practice based on
the accepted body of knowledge

M NOT legally enforceable




Organizations

EIT = Engineering Institute of Thailand

ASCE = American Society of Civil Engineers

AASHTO = American Association of State Highway
and Transportation Officials

UBC = Uniform Building Code
BOCA = Building Officials & Code Administrators

ACI| = American Concrete Institute




Building Codes
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Design Loads

m Dead Loads - stationary loads of constant
magnitude

® Live Loads - moving loads or loads that vary
In magnitude
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1UMUNUTINNAIN (Dead Load)

Caused by the weight of structure

Include both the load bearing and non-load

bearing elements in a structure

Generally can be estimated with reasonable

certainty
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ADUNIALASUIVIAN 2,400

ADUNTNAIU 2320 i

97 500-1,200

Man 7,850
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TnTara9n 10-30

v I3 5

H1I9NDDI DT 180-360
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Load from Precast Concrete Slab

Floor load = w kg/sgq.m
SUMAT Tributary area = 0.5SL sq.m
¥ ool ntninfe | Load on beam = 0.5wS kg/m




Example: CPAC Hollow Core Slab HC100
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600 mm

SLAB WEIGHT 296 KG/M?
PC WIRE 64 MM.
SPAN 4 M.
LIVE LOAD 300 KG/M?

4m

w = ? kg/m

L : Beam span
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WNUAUTINNDT (Live Load)

Floor Loads

Snow and Ice: 50 - 200 kg/sqg.m.
Traffic Load & Pedestrian Load for Bridges
Impact Loads

Lateral Loads: Wind & Earthquake
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115994 (Wind Load)
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ASCE 7-98

q=0.5pV> | | q=0.00483KV>

\He q = stagnation pressure LIIAWAN (AN./8.%)

leeward wall

V = basic wind speed A21:L3I8NNHI %
TANAIINEGS 10 LNAIT (NN./TN.) |
a witidward wall

zide wall

K = uWNaasa1AsuAINgIanineIgaIn 10 LueaT

iyl

Wind pressure on buildings




LINANATY W.3.1U. AFUANDINTT W.f. 2522
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WIND DIRECTION

ANNGIDIANT  NUIBUTIAN < 30m
(tuayg) (PN./915.3.) <
Y 8 . < 20 m
UoyNI 10 50 » Wlnc_llward
-c% side ™| l«—"—Step wind loading
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20 < h <40 120 <
¥1NNI 40 160 ‘ om
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Reinforced Concrete

Design Methods

Working Stress Design
(WSD)

Ultimate Strength Design
(USD)

Limit State Design
(LSD)

¥

Performance-based Design
(PBD)




Building Code Requirements for

a C i 3 1 8 Structural Concrete (ACI318-XX)

and Commentary (ACI318R-XX)

Early 1900s: WSD was mainly used. @

ACI 318-56: USD was first introduced.

ACI 318-63: Treated WSD and USD on equal basis.

ACI 318-71: Based entirely on strength approach (USD)
WSD was small part called Alternate Design

Method (ADM).

ACI 318-77: ADM moved to Appendix A
USD was called Strength Design Method.




acil 318

AC
AC

AC

ACIl 318-99:

3/
3/

31

8-83:
8-89:
8-95:

ACI 318-02

. Change load factor to 1.2DL + 1.6LL

ACI 318-05

aci

Ardrioarn FIE! TN

~ Amerncan Concrete Institute’
] Ll TR 8

ADM moved to Appendix B
ADM back to Appendix A

Building Code Requirements for
Structural Concrete (ACI318-XX)

and Commentary (ACI318R-XX)

ACI 318-08 ACI 318-11

Unified Design was introduced in Appendix B

Limit State at Failure Approach was introduced

ACIl 318-14

Building Code Requirements

or Structura
11111111111

or Structural Concrete
(ACI 318R-14)




ANUEENSSUMSIIMSa3AoNssules

LaSPuainsu
o1MsADUNSAIaSUIRAN
lagd8man

wuwnason @
nsSNMAL 2554

EIT. Standard 1008-38

A

3aanssuamunroussinAlng Tuwssususigunun
The Engineering Institute of Thailand under H.M. The King’s Patronage

aAanssNanIuLalszmalng Tunszususngudusd
487 3INATUNY 39 (TRUTANNAAT) FINBIUAIT NNH. 10310

Ing 0-2319-2410~3 Ine413 0-2319-2710~11 E-mail: eit@ eit.or.th

under H .M. the King's Patronage A
SAonssuamuirousanAing Tuws:ususigudun

{4 The Engineering Institute of Thailand
N

IAINTINADNULUNL LN ALNGY (2.8.9 )

2.8.0. ulaia @ http://www.eit.or.th

NWM@ﬁﬂuﬁﬂu§ﬂ
ANANTARUNTALETULNAN

TasAgnag (2554)




A I 9) ] ]
IFHUIYLTI B9 (Working Stress Design) WSD

aci 318 Alternate Design Method

P 2anLUULNESUINSN lwan11z1d911 (service load)

P AI8LSINARANIZADI LN ABABIGLSINE DN LA

Working Allowable

Stress < Stress F

Concrete: F_,=0.45f_(ACI uaz 1dn.)

F,=0.375f, (W.3.U. AUANDIANT 2522)

Steel: F,=050F,
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31510194 (Strength Design Method)

Ay

5119491/52a8 = Ultimate Stress Design (USD)

P SUBIABNLANNIWIIEN1IZABWLARANTISIUR (ultimate load)
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Design S Required
Strength N z Strength U

P fvunansndwAInUaanne (Factor of Safety: FS) lag
- famaufiasinniin (Load Factor > 1.0)

- AIAAANNAY (Strength Reduction Factor < 1.0)

SDM
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Aa9 (Strength Design Method) SDM
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Required Strength (U)
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Load Factors x Service load

Factored Load
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AN

Dead Load Factor

Live Load Factor

Factored Load

Service Load

1.4

1.7

1.4 DL+1.7LL

DL+ LL
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U=075(14D + 1.7L + 1.7 W)
U=09D + 1.3W
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aanuuUlAlLnwA W sae 1.1E

U=075(1.4D + 1.7L + 1.87E)
U=09D + 143E
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U=14D +17L + 1.7H

U=09D + 1.7H
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1. WIAAN LHAULSIRNUWIUATS . . 0.90 0.80

2. WIIATHLWILAY LAZLIIATNLWILAUTNIHLIIA R

2.1 WIIAIATNLWILNWLAZLIIFIBTNLBILAWNNULTIFAATIN 0.90  0.80

2.2 LSIDARTNULWILNWLAZLIIDARNTNUWILNWNNUTIARTIN

_ g9AaIANaNginanUaantnagn 0.75 0.65
— 29ABTIANSAH ) 0.70  0.60
3. WSILRAWUAZUTIUBR « - o o e e oo e e 0.85 0.75

4. WSILUNTTWUBADWATE « v ov e et et e e e e 0.70 0.60




concantrated ioads LOAD
TRANSFER

desfribiied loadss
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Load path from the structure’s slab to the ground




L.oad Transfer in Structure

Snow, Rain, Wind
and Construction load Floor loads

| |

Roof + Dead load | | Slab + Dead load

Beam + Dead load

|
Wind load — Column + Dead load

Earthquake ~— Soil +— | Foundation W:\MWW\WW




