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THE GOAL OF THIS STUDY

Using Extensive detail site investigation to
built complete time spectrum of active
line/zone.

Geological model were proposed to discuss
temporal and spatial variation

How a engineering project can earlier identify
the possible active surface deformation zone
according to this case history.



BACK GROUND GEOLOGICAL SETTING

TWD97 198556 Legend

West of Muzha-Chishan Fault

Mudstone
(Gt)

Fold and
thrust belt

Mud
volcanoes
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[t ] terrace deposit: Sand, gravel
and mud

EFg Taganshan Limestone:
coral reef and limestone
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sandstone and mudstone

Pleistocene Holocene

Gl Gutingkeng Fm: Massive
mudstone, intercalated with
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* High angle thrust fault

Equilibrium Profile
Cheng(2000)
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OUTCROPS FAULT ZONE FEATURES

Widespread Shear Zone in hanging wall(>130m)
Branch Faults
Steeply hanging wall
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STUDY METHOD

Faut trace mapping

Stratigraphic correlation, Boreholes
sBedding change, shear plane

=14C nannofossil and foraminifera
Active line/zone

="l ong-term crustal uplift rate
sShort-term crustal uplift rate
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Geomorphological setting -strongly eroded

environment
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Backfill E Back fill materials

~ Sand and mud interbedded, intercalated with
D massive mud, rich carboniferous, often seen
deformation structures. Swamp environment.

Holocene C Thick Sand, intercalated with thin mud, rich

Deposits < shells. tidal environment.
(Talnan — | clay and silt interbedded - intercalated with
Formatign) sand - rich in deformation structures, shells
B|_l |occasionally. Swamp environment
-

muddy sand and sandy mud interbedded.
Gravels and shells, forams, corals were rich in
bottom. tidal environment

Unconformity -t e=========

Pleistocene A Thick mudstone, intercalated

Bedrock thin sandstone
(Gt Formation)
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Layer A, Hanging wall

BH-3 43.20~43.30m

"« Fault gauge
..+ Faultbreccia
i R SN 2l - Web Structure

. uIipIe sering events
« Low angle cut by high angle -




SLICKENSIDE

Orientation shows high angle thrust mainly

4m 38 AH-2(36-40)(7)

Strain shadow : 6-o_l?ject

o-object

Si id w_,
igmoid p— f

Passchier and Trouw,2005 19
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HOLOCENE DEPOSITS
(TAINAN FORMATION)
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BH-3_15.20~15.40m




Deformed Holocene strata
Shear band

BH-3_31.75~32.00m
Layer B, shear plane 85~90°

BH-13_3.35~3.65m
Layer D shear plane 80°
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Present geomorphological surface

Long-term crustal uplift rate
=(A-B-C)+sample age(cal yr BP) \
Borehol

+
7 v |V S - - ml 14 1
Sample’s elevation & gample
] {h, ~prrm e e resent sea level
Eustatic sea level -
B ooy Paleosealevel ______________
Depth of Paleo-
environment i
C e . ) e e i e v,
__________________________ xsample position
YT during deposition
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Sample Sample Borehgle Sample Samp_le Paleo Sea Level _Paleo Carbon-14 Dating Vertical Uplift
Number Material Elevation | Depth | Elevation Elevation(m) Environmental (Calibrated yr BP)| Displacement(m) | rate(mm/yr)
(m) (m) (m) Depth(m)

BH-3_14.40m Shell 24.67 14.40 10.27 -0.1£3.1 2~ -2 7030 £ 95 10.42 +5.15 1.48 +0.73
BH-3_26.05m Shell 24.67 26.05 -1.38 -3.7£4.0 2~ -2 7705 £ 60 2.40 +6.08 0.31 £0.79
BH-3_33.50m | g;ﬁ::f; oo | 2467 | 3350 | -8.83 -20.6+7.2 2~ -2 9288 +83 11.83 923 | 127 £0.99
BH-7_30.25m | Foraminifera 2456 | 30.25 -5.69 -38.0£9.5 2~ -2 10310 =85 32.38 £1154 | 3.14 £1.12
BH-9_15.85m Shell 19.89 15.85 4.04 0.8t2.1 2~ -2 6600 *65 3.24 £4.10 0.49 £0.62
BH-9_46.35m Shell 19.89 | 46.35 | -26.46 -36.91 9.8 2~ -2 10213 +38 10.49 +11.89 1.03 +1.16
BH-11 15.70m Shell 20.17 15.70 4.47 1.2+1.2 2~ -2 6098 * 88 3.22 £3.25 0.53 £0.53
BH-11 43.85m Shell 20.17 | 43.85 | -23.68 -17.5% 6.6 2~ -2 9060 *70 -6.13 +£8.67 -0.68 £0.96
BH-14_33.95m Coral 24.09 | 33.95 -9.86 -9.0£6.5 2~ -2 8273 73 -0.81 +8.58 -0.10 £1.04
BH-10 _16.35m| Foraminifera 23.96 16.35 7.61 -1.5+3.4 2~ -2 7293 53 9.16 +5.45 1.26 +0.75
BH-12_17.55m Shell 23.87 17.55 6.32 0.4£2.6 2~ -2 6815 £ 75 5.86 +4.64 0.86 £0.68
BH-12_13.50m| Plant material 23.87 13.50 10.37 0.9£0.9 2~-2 4950 +90 9.46 +2.91 1.91 +0.59
BH-15 42.20m Shell 21.73 | 42.20 | -20.47 -26.6+7.3 2~ -2 9710 £110 6.23 +9.38 0.64 £0.97
BH-15_16.50m Shell 21.73 16.50 5.23 1.2+1.3 2~ -2 6183 *68 4.02 £3.37 0.65 +0.54
BH-15_8.60m |Organic sediment| 21.73 8.60 13.13 1.0£1.0 2~ 0 5545 *+60 11.08 +£2.05 2.00 £0.37
BH-16_42.70m Shell 20.39 | 42.70 | -22.31 -20.8+7.4 2~-2 9303 78 -1.47 £9.43 -0.16 £1.01
BH-16_16.60m Shell 20.39 16.60 3.79 0.84+2.0 2~-2 6543 £ 78 2.95 +4.04 0.45 £0.62

Tidal flat-swamps. half fresh water and half
salty - very shallow marine deposits
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future work- footwall as base point to redraw

68457, BH-12 BHES BHA3 BHT  gh-1o BH-14
B H = gﬁ ZY/VY/’d S

-----

o Short-term uplift rate:
Leveling data (2006~2015 year )
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Thrust(Pleistocene)

Strike slip fault(Holocene,
present)

Different Time scale



DISCUSSION-THE CHANGE OF ACTIVE ZONE

THROUGH TIME
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DISCUSSION
STRIKE SLIP FAULT?

Thrust(Pleistocene)

Strike slip fault(Holocene,
present)

Different Time scale
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Deformation rate(mm/yr)

Monitoring data- short-term deformation rate
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Monitoring data- short-term deformation rate
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Monitoring data- short-term deformation rate
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Stage 1 Stage 3

Growth Strata
Alluvium were cut through

Late Pleistocene strata

i?‘ gular unconformity

Chekualin Fault : Gt Fm.
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Stage 2 Shear zone Stage 4

Growth Strata

Alluvium were deformed Holocene deposits
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-

Change stress direction
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CONCLUSION

1. Study site

was identified which located within

highly shear zone which extend ~300m wide

of Chekual

the shear
the bound
Intact part

In Fault in alluvial plain.

. Active deformation zone is highly relative to

zone, which was not only related to
ary between the shear zone and the
, but also fit to entire shear zone.

3. The deformation characteristics might be a

thrust fau
into a stri

t record by geological data, but turn
ce- slip fault nowadays measured via

geodetic ¢

ata.
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CONCLUSION

4. The present active line correspond uplift
position of old active line since 7,000 yr isochrone.
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THANK YOU!
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