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Background

28 March 2025 at 12:50:52 (06:20:52 UTC),
a Magnitue 7.7 struck the of
Myanmar, with an close to , the

country's second-largest city.

It was the most powerful earthquake to strike Myanmar
since , and the second deadliest in Myanmar's
modern history, surpassed only by upper estimates of
the

The earthquake caused extensive damage in Myanmar
and significant damage in neighboring Thailand.
Hundreds of homes were also damaged in :
China, while more than 400 apartments were affected
in , Vietnam. ( Ref . : Wikipedia.)


https://en.wikipedia.org/wiki/Myanmar_Time
https://en.wikipedia.org/wiki/Earthquake
https://en.wikipedia.org/wiki/Sagaing_Region
https://en.wikipedia.org/wiki/Sagaing_Region
https://en.wikipedia.org/wiki/Sagaing_Region
https://en.wikipedia.org/wiki/Epicenter
https://en.wikipedia.org/wiki/Mandalay
https://en.wikipedia.org/wiki/1912_Maymyo_earthquake
https://en.wikipedia.org/wiki/1930_Bago_earthquake
https://en.wikipedia.org/wiki/1930_Bago_earthquake
https://en.wikipedia.org/wiki/1930_Bago_earthquake
https://en.wikipedia.org/wiki/1930_Bago_earthquake
https://en.wikipedia.org/wiki/Yunnan
https://en.wikipedia.org/wiki/Ho_Chi_Minh_City

the Sagaing Fault, a major The Sunda megathrust, a major tfault line, runs
transform fault within Myanmar, along Myanmar's western coast, capable of
a significant source of seismic generating large earthquakes caused by subduction
activity. he Indian plate beneath the Burma plate.

CHINA

.. BANGLADESH

tensity
X+ Kokatal

IX "‘. ..y(\zr {

th L'?s.‘fr 1%

0 gettyifages
Credit: Anadolu

\Df%avPyidowy

{ THAILAND
g 'o".\~\

L J
ACGHiang Mal - |
200km [ /S N

KO mi

March 28, 2025 Sowrce: USGS

2206634141 %
cmgo‘x_w




MODIFIED MERCALLI INTENSITY SCALE (MMI) AFTER USGS

Intensity Shaking Description/Damage
| Not felt Not felt except by a very few under especially favorable conditions.
11 Weak Felt only by a few persons at rest, especially on upper floors of buildings.

Felt quite noticeably by persons indoors, especially on upper floors of buildings.

111 Weak Many people do not recognize it as an earthquake. Standing motor cars may rock slightly.
Vibrations similar to the passing of a truck. Duration estimated.

Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes, windows,
v Light doors disturbed; walls make cracking sound. Sensation like heavy truck striking building.

Standing motor cars rocked noticeably.

Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable objects overturned.

V' [Moderate Pendulum clocks may stop.

Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster.

VI |Strong Damage slight.

Damage negligible in buildings of good design and construction; slight to moderate in well-built

VII  [Very strong ordinary structures; considerable damage in poorly built or badly designed structures;

some chimneys broken.

Damage slight in specially designed structures; considerable damage in ordinary substantial buildings
VIII  |Severe with partial collapse. Damage great in poorly built structures. Fall of chimneys, factory stacks,
columns, monuments, walls. Heavy furniture overturned.

Damage considerable in specially designed structures; well-designed frame structures thrown out of plumb.

Viplen: Damage great in substantial buildings, with partial collapse. Buildings shifted off foundations.

Some well-built wooden structures destroyed; most masonry and frame structures destroyed with
foundations. Rails bent.

Extreme



MERCALLI VS. RICHTER
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e Date: March 28, 2025, 12:50:52 Local Time

« Magnitude: 7.7

» Epicenter: Near Mandalay, 22.011°N 95.936°E
10.0 km depth

o Effects: Significant structural damage, casualties, and
disruptions.
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« Earthquake-related detailing refers to construction
practices that improve seismic resilience.

 Essential in regions prone to seismic activity like
Myanmar.

 Prevents catastrophic failure of buildings during
earthquakes.



» Collapse of bridges and buildings

» Cracks in reinforced concrete frames

e Failure of structural elements

 Poor performance of unreinforced masonry
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Earthquake induced
Lateral Force




 Inadequate detailing in construction
» Lack of ductile reinforcement

» Poor quality control

e Ignoring code provisions

 Informal construction practices



Failure of Column in Shear

Improper confinement of longitudinal bars led to shear failure column
during earthquake




Open Ground Storey
Upper storey stiffened by brick walls and less stiffer ground floor

Failure of columns because of poor energy dissipation capacity




Failure of building due to weak column strong beam
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Failure of column due to captive effect
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Failure of steel frame due to warping torsion




» Ductile design

e Proper stirrup spacing

« Beam-column joint reinforcement

« Confinement reinforcement in columns

« Ensures energy dissipation during quakes

o Captive effect due to Architectural Requirements



Splice Zone in RC Structure
For Seismic Consideration
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‘ RC Structure ( Detailing )

\

(1) General :

Seismic zones

According to UBC (Uniform Building Code),

Seismic Zones are 0, 1 (Low) ; 2A, 2B (Moderate) ; 3, 4 (High Seismic Risk).
Yangon is considered as in equivalent Zone 2A UBC (Myanmar Zone II/III)
Mandalay is considered as in equivalent Zone 4 UBC (Myanmar Zone V)

[ Note : Myanmar Zones are : I, II, III, IV and V - see the Seismic Zone map |

m -Resisting Frames and Detailing R iremen
(i) Ordinary Moment-Resisting Frames (OMRF) for Zones 0 and 1 (UBC) —
require no seismic detailing; ordinary detailing is sufficient _
(ii) Intermediate Moment-Resisting Frames (IMRF) for Zones 2A and 2B (UBC) —
require detailing for IMRF
(iii) Special Moment-Resisting Frames (SMRF) for Zones 3 and 4 (UBC) —
require detailing for SMRF

Note : Dual system and other framing systems are not included in this discussion. Dual system

! means ( shear wall / braced frame ) + ( OMRF / IMRF / SMRF ) acting together. ’




(2) Ordinary Moment-Resisting Frame Detailing

-S—Ia-bé G Symmetrical about G
— 3" (20mm) clear
! 0.3/or0.3/f ~0.3/0r 0.3/ | & 4
I greater greater vl l I
!

K- Temp. & shr. steel

L | = LT 1

v v A v
|

X

l
0.125/ %" (20mm)clr. ! 2 ! X!

b * | = clear span C ""‘l & = Spechilg
“— Slab thickness

* Min. 6" (150 mm), unless otherwise specified Sec. C-C

Fig. Interior span, continuous one-way slab

For slabs,

Maximum spacing

= 3h (or) 18” (one-way slab - for main steel)
= 2h (or) 18” (two-way slab - for main steel)
= 5h (or) 18" (for temp. & shr. steel)

Note: A, ,, forslab = 0.002 bh for fy = 40/50 ksi ( = temp. & shr. steel )
= 0.0018 bh for f, = 60 ksi ( = temp. & shr. steel )




Beams

‘ (2) Ordmary Moment-Resisting Frame Detailing contd.

ACI standard hook

[Stirrup support bars {if necessary)

1/

F or beams,
max, spacing of stirrups
1s the smallest of

0.25/ (40mm)0-3/ or 0.3/; 0.3/0r 0.3/, -
o clr |~ 1¥2" (40mm) clr.
e greater greater { |
S T sy weTeoy
Simply ( % ™ 7 i
supported 7 < T
iy v - 1"
" o 0.12504_ [0.1257 _] st | éﬁromm)
Stirrups f T { ;
2" (50mm) = o P B "
ClBar «dapta | = clear span ly 12" (40mm) cir.
; . . : i under stirrups
* Min. 6" (150 mm), unless otherwise specified
Fig. Non-perimeter beam with closed stirrups Sec.B-8B
Note : if the end of exterior-span beam is monolithic with R, C. column or shear wall, assume the same as interior-span beam. §

At least ¥ of positive moment
reinforcement terminated with

ACI standard hook

At least '/s of negative moment reinforcement
continuous or class B tension spliced at midspan

At least /4 of positive moment reinforcement

(1) Smar =—— iy
075\ £.b,, “50n,
(2) Smax = %
(=% it V> 4F bd)
) $max = 24 in.
(=121n. if V;>44[f b,d)
(4) Simax = %— or 12 in.

(closed stirrups for torsion

ACI standard hook 4 continuous or class B tension spliced case) where Ph is p erimeter
0,25/ 0.3/ or 0.3/, 0.3/ or 0.3/, in ‘ 3 e
\ (4(:!?m) T greater | C= — (‘ 4/8mm) of centreline of stirrups.
(( ) — clr.
Simply ~—. ) 14" (40mm) Note:
’ tod - clr.
suppaorted vi z T : 3 J" 200
E [0 T oms)  foizs | e ,:Jf 0
2" (30mm) | AEORs T ! C min f f\.
clear [\ | /= clear span e 14" (40mm) clr, B :
s i under stirrups for main steel
Fig. Perimeter beam 266 oL
eterence - 1T Nx la Ngoe
ANCUL UL  UllIUVU U o U J-‘J L ALALCK J-‘b\./




Moment-Resisting Frame D iling contd.

.1._..,...‘ L‘

=

Lap

splice

By o For tied cglun.ms,
¢ bottom of max. spacing is
- o 000 :_ng___:_ beam bars (1) Smax = 16 dy
of bend WL T 1':____ | L ; 5 (2) Sy = 48 dt
- e T::¥ —-—f 6" max. (3) Smax = smaller dimension of
nﬁfﬁ@iﬁﬁ SR | column section
._A&MAV.,____,‘___ ¥

mr i) Extenorcelumn | Note: ties at least No. 3 in size; no

unsupported main bar shall be
farther than 6 in. clear from a
: g supported bar. Lateral
| splice . i inore R ARINEL ban support is to be provided by
|, —— . 3" the corner of a tie having an
" (c) Exterior col ith 1 - ‘
- (€) EXterior column wi s/2 i included angle < 135°
i ioe offeet. MRS 7 e e RS e
¢ M S/2 -9 = 1 i i
Not more than s La
- G p
In exterior joints_y ” splice / Note: Prin = 0.01 : P = 0.08
Splice details at | 7t bend 7l i )
u i ! II : for longitudinal bars
typical interior and =, Sl Closedtie g. :
exterior columns 2 T (non-seismic case)
l bar




i (2) Ordinary Moment-Resisting Frame Detailing contd. b
Columns contd.

Fig. Square and rectangular columns

- Reference : U Nyi Hla Nge




(

(4)1

ntermediate Moment-Resisting Frame Detailing

( pmin= 3y, 1fy > 200/,

—

Transverse reinforcement determined in
accordance with ACI Sec. 21.3.4 at both
ends

Fig. Transverse reinforcement requirements for beams

Beams
| Pmax=0.3643 B, ./ f;
M) .
e | t 1
[ d/a : ' ! ?
§ 8 x smallest long. bar diameter " a v
s 5««\( 24 x hoop bar diameter \ /
12"
<2l Boxki Stirrups\ with scismic hooks , M ;’ =M, 3
pen N - ; M_ orM, 2(max. M, at either joint)/5
h
f 1 f Note: Transverse reinforcement not shown for clarity
R 4
Fig. Flexural requirements for beams
A\
2h
- » < s < d/2

B, = 0.85 for £ < 4000 psi
= 0.80 for | = 5000 psi




Joint reinforcement

Ly Larger of Cyor Cs

[y 2 + Clear height /6
18"

< 8572

1
A
:IS stn

See note below

Transverse reinforcement in
accordance with ACI
Sec.21.3.5

-

8 x longitudinal bar diameter
q} 24 = tie bar diameter
g %S 0.5 = (smaller of C; or C»)
L ]2"

Note: There is no restriction on the
location of longitudinal bar splices
for intermediate moment frames.
The splice may be located away
from the potential hinge regions

(i.e., near the joints ) as shown
(&} above.

Fig. Transverse reinforcement

&

- requirements for columns :
Section A-A 29 '




(5) Special Moment-Resisting Frame Detailin

Beams
Pmin= 3\/—;(/ (‘y > 200/ f}‘/ ; As, min = 4/3 As, reqd
Min. 2 bars continuous
M, Fig. Flexural requirements for beams

M-

Il.l"\

A TN
=M, R |
J‘/\/_I 2" il / | Lap splice confined and located

b -
M, 2M,, /2 outside potential hinge area

=20
M or M > (max. M,at either joint ) /4 ¥ Hoop or spiral
Note. Transverse reinforcement not shown for clarity _ ] /reinforcement
T I oI
- e
{2 N
s <

Fig. Lap splice requirements for beams 4"

e,
Reference : U Nyi Hla Nge




(5) Special Moment-Resisting Frame Detailing contd.
Beams contd.

Crosstie

d/4
[ 8 x smallest longitudinal bar diameter

i { 24 x hoop bar diameter 6d, (>3 in.) extension 8 o I—56d, extension
12"
Hoops Stirrups with

A q / / seismic hooks
{ P
. od

Consecutive crossties shall
have their 90° hooks on
opposite sides

2h s<d?2

+

Transverse reinforcement determined in
accordance with ACI Sec. 21.5.4 at both
ends

Where hoops are required,
lateral support for longitudinal
bars per ACI Sec. 7.10.5.3

Single-and two-piece hoops

Fig. Hoop reinforcement for beams

uy <6" Section A-A

Fig. Transverse reinforcement requirements for beams

.

Reference : U Nyi Hla Nge



Columns

& '!A 0.01 <pg<0.06

Tension lap splice within _{
centre half of member
length enclosed with

transverse reinforcements Section A-A
per ACI Sec. 21.6.4

% % Larger of Cyor C; ;

~H

(5) Special Moment-Resisting Frame Detailing contd. @~

T

Clear height /6 > <
18l) J

A ﬁ {6>< longitudinal bar diameter
<

Fig. Longitudinal reinforcement Provide additional
requirements and splices in transverse rcmfercement
columns if thickness > 4

-

b. = dimension of column core ( out to out)
in the direction perpendicular to the
legs that constitute A,,
A, = cross sectional area of column core,
measured out to out of stirrup steel
i J/
N

Alternate 90° hooks __{J>2-

6"

0.25x% ( smallerof C; or ;)

—j¥s < { 6x smallest longitudinal bar

diameter

%So

6d, extension

6dy 23" |

A2 1009 sb, f.1 o

11X

¢ 1Gs
X

x< 14" on centre

X X X
G
Section A-A

(035 be [(Ag/Aa) = 11 (fe/ 1) {minimum

maximum
spacing
outside of [,

maximum
spacing
within [

steel
within

h . =max. valueof xon all column faces

a"< s, =4+[(14-h, )/3]<6"

for columns (rectangular hoops)

Fig. Transverse reinforcement requirements

Reference : U Nyi Hla Nge

|

i Provisions of 21.6.5 must also be satisfied




« Follow MNBC, ACI, Eurocode standards
 Proper anchorage and lap splices

e Shear detailing and confinement
e Detailing improves ductility and resilience

» Proper management for Captive Effect



Recommended
Reference Document

Document No. IITGN-WB-EQ4-V3.0
IITGN-WB-EQ5-V3.0

Final Report: IS 13920 Code and Commentary
TGN <World Bank Projecbon Seismic Codes

\

Ductile Design and Detailing of Reinforced
Concrete Structures Subjected to Seismic

Forces — Code of Practice (IS 13920 : 2016)
Proposed Modifications and Commentary



Beam detailing (Ordinary and Ductile)

Ordinary detailing (15 456:2000)

Ductile detailing (I5 13920:2016)

=%
ot ]

Aspect Description - :
P P Clause Detail Clause Detail
Response reduction
factor (as per 15 R=3 R=5%
1893:2016)
Axial stress limit 432 =0.2fx 6.1 = 0.08fa
Width - Depth ratio = Not available 611 =03
Minimum Width = Mot available 612 200 mm
Minimum Depth - Design of deep beams are allowed 613 R
beams not allowed)
e E;:’.I‘:Tceme"t 265.11(3) 85/fy (in%) 621 0.24* (1), (in%)
G2l Ll e Ll o 4.00% 622 250%
(Max.)
Flexural.re_alnforcement = Not available §23and Yes, Available
(overriding clauses) 624
Bond (Anchorage) 2621 Development length only B.25 R Iegigaﬂ; ALy
Lap splices {location) Splices shall be provided as far s Shall not be provided with in joint
2625  (from the sections of maximum stress Within distznce of 2d from face of
and be staggered the column
6.26.1
When bars are spliced at maximum
) : . . Within quarter length of beam
26.251  [stressed points such as increasing lap L .
. i adjoining plastic hinge
and closer spacing of stirrups
Transverse - No clause specifying min. diameter 632 Min. diameter of link is 8 mm
reinforcement (Min. Min. shear reinforcement 2
P : 26516 ’ B 6.3.5(a) Min. Link spacing = d/4
Link dia and SPEEII'IE:I [D4‘b}f[ﬂ3?‘|:r}
Max. Spacing shall be restricted 8 times diameter of the smallest
L 0.75*d and 300 mm. 2L longitudinal bar
6.35(c) 100mm
Transverse . . )
reinforcement {doser | 26251 Closer spacing of stirrups shall be 6359 Closely spacing over a length 2d on

spacing)

provided over lap splices

either side of plastic hinge location

Comparative clauses of
detailing a beam (Ordinary
and Ductile)

Spacing of stitrups Spacing of stirrups
as calculated as calculated
(but not more than d/4 (but not mare than d/d
and 8 times beam bar | pawmmen of stifrups’ and 8 times beam bar
diameter) as per calculations diameter)
—

Wﬁm?mﬁdﬂ ::Ep i
A —
11 ]

2d
=

Column

L

2d Beam

&=

Column




Column detailing (Ordinary and Ductile)

Ordinary detailing (15 456:2000)

Ductile detailing (15 13920:2016)

Aspect Description - -
Clause Detail Clause Detail
R duction facto
esponse reduc f}n actor R=3 R=5
{as per IS 1893:2016)
Axial stress limit 432 2026 i1 > 0.08F4
Aspect ratio = No specific clauses 712 (Min_/Max.) Dimension = 0.45
_ Mo specific clawses. 711(a) 20 times ma:_. dllameler of bar |n.t!1&
MEnEum Ensions beam anchoring in to column at joint
= No specific dauses 711(b) 300mm
Long. reinforcement (Min.) | 26.5.3.1 0.80% = No specific clauses
Long. reinforcement (Max.) | 26.5.3.1 6% (But limited to 4%%) = No specific clauses
Lap splices {location) i 7.3.21@ | Shall be provided only in central zone
5P-34, Fig ; .
784-7.9 Lap splice shall be provided at 75mm .
é and I-S above floor level. But shall not be Shall not be provided in joint
) provided in the locations where stress can
456:2000, be maximum Shall not be provided withina distance of
c.26.2.5 2d from the face of beam
Transverse reinforcement | 26.5.3.2 | Diameter shall not be less than 1/4™ of 742(3) Min diz. Is Bmm/10mm depending on
{Min. Link dia and spacing) {c,2) largest longitudinal bar dia. o diameter of main bar
. Max. spacing shall be limited to 300mm
Soacngshall notbelessthanthe |, 0 o o nalof the least lateral dimension of
following:
column
26.53.2 | |eastateral dimension of Compression Min spacing shall be less than 1/4th of
8.1(b) (1) L )
ic2) members min. dimension of the column
16 times the smallest dia of long. Bar e Min. spacing shall be less than 6 times
300mm ’ the diameter of smallest main bar
8.1(b)(3) Min spacing shall be 100mm
o Yes. To be provided when excesds Yes. To be provided when excesds
Cross tie limit 300mm 7420 300mm
Transverse reinforcement § Shall be provided in locations of flexural
: = No specific clauses 81(a) o i
(closer spacing) yielding only and over lap splices

Comparative clauses of
detailing a column (Ordinary
and Ductile)

At last larger of
D, h.i6 and 450 mm

\ L
1
m\“ﬂ

h:
Lapping of _<
verfical bars

in middife-falf
of calumn

|
Al least farger of

D, hof6 and 450 mm

Spacing of hes
_ e more than 04, bul need
nol be less than T5mm nor
more Mhan 100 mm

Ties regquired
in jaint region alsa
See Earthguake Tip 20

Spacing of thes
not mare than 0v2

Spacing of ties in fap fength
nat mofe Man smaker of
0¥2 and 150 mm

Spacing of ties
nat more than D2

Ties reguired
in jaint region also
See Earthquake Tip 20

Spacing of tes

not more than 0F4, buf need
nof he less than Tamm nor
mare than 100 mm




STEEL STRUCTURE ( AISC Seismic
Provisions )

e Structure Stiffness down as Loads

e up
Structural Stability « Change in stiffness due to large

deformation and/or material

\_._,/ inelastic

o « Load capacity reach when stiffness
Stable Equilibrium = 0 ( Neutral Equilibrium )

* When stiffness negative = -ve (
Instable Equilibrium ) l

/.-\ Structural Stability Failure

Instable Equilibrium

Neutral Equilibrium
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No Less More Ductile

Ductility Ductility

A
“_° Ability to sustain large inelastic
Ductility = . : ..
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Moo g loss in strength
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Recommended Reference
Document

Seismic
Provisions for

Structural
Steel Buildings

TS, | Smarter.
f@} : Stronger.
e’ Steel.




MATERIAL
REQUIREMENTS

* Limit maximum Yield Stress = 50 Ksi
» Use expected yield stress Fy (expected ) = Ry Fy (min. yield

stress )

= Tl slresgls, £,

Hedt wedted Consy Uil
alkory ety B4 quenched

00
[ and sempersd alloy el

Minimaum yield sireniqth
F, = 104 ki

Biram, kips pev sopuawe
B
1 |-
I il
I.-I
e
1
"R
E

« | High Strength - Less
Ductility

TRUE STRENGTH FACTOR

v 2 A i R a3 e aTam (2]

WAL AN TN 1308 2 TR E,

wnTadou (Hot-Baolled Section)
ASTL A% 1.4
ASTHA AST2 14

" .
VHENna 14 (Hallow Steel Bection)

ABTH AS00 1.3

0.5 ot 15 G 035 odn 035
Sirais, ifnched por inch

VIO (et Sresl Fipe]

ATTML AS3 14




MEMBER REQUIREMENTS

« Use compact section
« Use expected yield stress Fy (expected ) = Ry Fy (min. yield

stress )
« Use low b/t rations with adequate lateral bracing

Non-compact

: Compact section
section

* Prevent Lateral Torsional Buckling

[ Inadequate J

Adequate



Compact Section

>

Rotation




/ Plastic Buckling

o]

< X

>
Width-Thickness Ratio (b/t)

Ayoede)) Juawopy
S I

Anmong




STRUCTURE REQUIREMENTS

Moment Frame

 OMRF ( Joint design for 1.1 RyMp )

Ductility class medium
« IMRF ( 0.02 radian rotation requirement at joint )

Ductility class high
« SMRF ( 0.04 radian rotation requirement at joint )




Pile Reinforcement Recommendation
For Driven Pile / Pressed Pile

______
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Fixed connection for Ductility & Energy Dissipation




Pile Reinforcement

Recommendation I e — B B
for Bored Pile

Transverse
reinforcement .
spacing =< !:Dmt ?f
100 mm inflection
. From Soil
Structure

interaction
Analysis P-Y Curve

(a) Vertical piles only (b) Vertical and battered piles

C-D4.1. Deformations of piles and forces acting on an individual pile.




 Follow AISC strength limit

 Ductile member shall be weakest in the Load Path
e Provide connections stronger than members
 Avoid high strength steel in ductile elements
 Use cross section with low b/t ratios

 Provide adequate bracing



« Importance of code compliance
 Need for skilled professionals
 Retrofitting and maintenance

» Risks of informal construction



 Properly detailed structures: Minor damage / No
damage

 Poorly detailed structures: Severe damage or
collapse

~~~~~~
-
-

/" Detailing improves performance significantly )

/”
-
‘‘‘‘‘




« Enforce seismic design codes
 Train foreman, engineers, architects, and workers

e Retrofit vulnerable structures

« Conduct public awareness campaigns
Lack of Permit / Inspection
Hiring unskilled/ uncertified workers
Using substandard materials
Inadequate foundation system
Unpermitted extensions ( overloading the original structure )
Lack of material testing

Absence of engineering design, etc.

Poverty & Affordability / Lack of access to formal service /difficult permitting process /
Traditional construction methods / Lack of awareness for long term risks



« Earthquake detailing is critical for safety
« Mandalay earthquake highlights the need

————————————————————————————————————————————————————————————————————

. Structural safety = Ductile design + Detailing +
| Supervision + Enforcement

L

____________________________________________________________________




For cross border engineering services among Asean countries

@  ASEAN OCCUPATIONAL SKILL
STANDARD
FOR
CONSTRUCTION

@ LOCAL PRACTICES AWARENESS
TRAINING ON CONSTRUCTION
COMPLIANCE
For
Foreign Workers & Foremen




Importance of Earthquake-Related Detailing in
Construction:

O




