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A. Liquefaction and its effect

» Appear at During Earthquakes

» Effects following Case

. Sand Boiling Case
. Floating Case

1
2
3. Lateral Spreading Case
4. Sliding Case

S

. Quay Wall deformation Case



e 1. Sand Boiling Case
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3. Lateral Spreading Case 4. Sliding Case
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5. Quay Wall deformation Case




B. Fundamentals of Liquefaction Behavior

B.1: Liquefaction Hazard Area

B.2: Most Liquefaction Subsurface soil condition Sand



"Fig. 1. Simplified geological map of Myanmar (Burma)
from the eastern Himalayan Syntaxis south to... See more

| |St8] south Lhasa Block
1 [Bi8 soutn Tibetan Detachment

| [GHE] Greater Himalayan Series
[LHS] Lesser Himatayan Series
['8H | shilong Plateau
B8 shen Pisteau
[WB ] Mergus ot
B8 Mogok Metamorphic Belt

[KGR] Katha-Gangaw Ranges
[EMB] Central Myanmar Basin
“x [WaR] Indo-Myanmar Ranges
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Acceleration at 2% Probability in 50 Years with 5% Critical Damping, Sitr Clas B

Figure 3.4.2: Maxiowm Considered Earthquake Ground Motion for 1 Sec Specirul Response
Acceberution at 2% Probability I 50 Years with 5% Critical Damping, Site Class I




» Highly Susceptible Soil
» Uniformly-graded clean sand

» It’s very loose to loose

2.2 Full Saturation saturated sand
> its Layer Under Ground Water Table
2.3 Cyclic softening of clays and plastic silts.
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Figure 114. General applicability of ground improvement methods for

soils of various grain-size distributions
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B.2: Most Liquefaction Subsurface soil condition Sand

How to known this condition, it’s depend on
» Site Investigation

» Laboratory Investigation

Site Investigation

» SPT (Standard Penetration Test)
» CPT(Cone Penetration Test)

» BPT & LPT ( Gravel & Cobbles)



SPT
Resistance
(N-value) is

total number of
blows to drive
sampler the 2nd
and 3rd 6"
increments

Split-Barrel
_Drive sampler:

e —

T Anvil

Drill RON

140 |Ib Hammer

STANDARD PENETRATION TEST (SPT)

dropping
Anvil 30"

\

B BT R S ey |11 s
Second .- - Increment= 6"

,Seau‘h-g, pEE L ~_Increment=8"

_Spoon=6"

By Hamal Tawdg, RO, FPE.
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Laboratory Investigation to known effects liquefaction case

1. Grain Size Distribution

2. Plastic Limit
3. Relative Density
4. Confining Stress

4.1. e.g. Triaxial Test for Residual Strength of liquefied Soil and the potential for slope stability
4.2. Lateral spreading of gently sloping or nearly level ground profile

4.3. Post- liquefaction settlement that is due to liquefaction beneath gently sloping or ground level profile.
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How to Decide Appear of not Appear Liquefaction, Depend on Calculation
Analysis- (1) Analytical Analysis and Empirical Method
(2) PLAXIS 2D/3D, FLAC, DEEP SOIL
(1)Analytical and Empirical Method

-  SPT& CPT Equipment Using
- Which Result data

Base on- Cyclic Resistance Ratio (CRR)
- Cyeclic Stress Ratio(CSR)
Calculation depend on Ratio-CRR,CSR to Factor of Safety (FS)

Ref: SPT& CPT Comparison of SPT and CPT for Liquefaction Potential Analysis of 25™ storeyed RCC Building, No 8, Zakawa
Street, Dagon Township in Yangon, Myanmar.

The Building site is could not be occurred liquefaction.



- —-— — - >
e —— E 2
4 \_
’ = S
e’ - 3 e R —— ’ =
R T —— ~ -— —
- _— — -——— - —

 6.SOIL LIQUEFACTION POTENTIALS AT THE PROJECT SITE
| Liquefaction potentials anal is related to SPT results, calculated formula by Robert W - Day
MM«LOM&& CE.
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Liquefaction Method (1) & (2) Explanation

(1) Analytical Analysis and Empirical Method

(2) PLAXIS 2D/3D, FLAC, DEEP SOIL



C. Consequences of Liquefaction

-General Consideration

(1). Site Conditions

1.1. Structures at sloping Ground or gently sloping of ground
level Profile.

1.2. Structure of shallow or deep foundation at High Rise
Building, Bridge, Dam, Tunnels and others Public building of
Hospitals, Schools Hotels, House.
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D. Mitigation of Liquefaction Hazards

>» ‘I—)roing nothing and accepting the Potential damage and Risk
» Abandoning the project or choosing another site.

» Method of Ground improvement

» Modifying the design

» Method of Ground Improvement

» Vibro Method

et T

Figure 116. Vibroflotation with a water jet to assist ground penetration
during construction of a vibro-replacement stone eulumn.
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» Deep Dynamic Compaction » Compaction Grouting




— > Deep Soil Mixing > Drainage Page - > Permeation Grouting
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Figure 122, Soil that had been treated by permeation grouting before being exposed
by excavation (Yamazaki et al. 2005),
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» Removal and Re

» General Design and Construction Consideration
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» Removal and Replacement

» General Design and Construction Consideration
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