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Research ODbjectives :

* For the zoning method, dividing boundaries in regular rectangles without considering geological
structures may increasing uncertainty in the 3D engineering geological model.
* Engineering geological zoning based on geological background will help improve the accuracy of

geological model.
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Research Area :

1. The Taipei Basin is located in
northern Taiwan.

2. There are three main rivers, which
confluence to the Tamsui River.
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Geological Background in Taipel Basin:

 The sedimentary facies of the Songshan Formation are
characterized by transgressive and regressive processes.

e Due to sea level rise and tidal action, a brackish water
environment has formed within the basin.

Su,2018

Songshan F.m.
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Geological Background in Taipel Basin:
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Research Database:
", Using 10,681 borehole records
T2 LR E = from CGS database.
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Geological Background in Taipel Basin:
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Geological Background in Taipel Basin:
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Geological Background in Taipel Basin:
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Previous Engineering Geological Zonation Standard:

309000

]
2782000

Main principles:
1. Base on the six layers sediments
of Songshan F.m. (Hong, 1966).

2. Consider sand layer(S3 and S5)
exist or not as a foundation.

Secondary Principles:

1. Based on the different
environments between the
upstream and downstream.

2. Based on the gravel content in
the S5 layer.
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Main Research Process:

Database from CGS Basement zonation B -
10681 Boreholes * Pt Sub zonation
—= Colluvium/Alluvium
lgneous rock zone.zohation
Major zonation ,/* The proportion of gravel
_Gravel layer zonation layers in the strata
— e I S— .
|
. | . . . .
| Sub zonation \ | | | Zonation is primarily | Consider physical test or
L e e e 1\ [[[ecnposed of Elfy or sand [1 “layer thickness variation
N[ | layers. T T T==--4 He__
Future work | !
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Naming Standards in This Research:

Based on the influence Major zonation

area of the river -
Materials of the

major formation

‘ T: Tamsui River

‘ H: Xindian River

|
‘ ‘ R:basement ‘
‘ K: Keelung River ‘ ) ‘ :1gneous rocks ‘
‘ D: Dahan River ‘ ‘ S:-Sand ‘
‘ HK H HD ‘ ‘G:Gravel ‘
|

BK:Beitou ‘ M:-Mud

Keelung River

Sub zonation

based on other
important characteristics

Example:

If the thickness of the sand
layer is less than 6 meters, it
will belong to Category 1.

If the thickness of the sand
layer is larger than 6 meters,
it will belong to Category 2.

13
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Basement Zonation:

Ground Surface Elevation(m) Basement Elevation(m)
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Basement Zonation:

Soil thickness between Surface and Basement(m) < 5m
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Igneous rock zonation : - e
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Igneous rock zonation :
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Gravel Layer Zonation:

v Excluding keywords that indicate layers is not belong to
gravel layer.
* Include:

gravel (7%)

» Exclude:
Backfill(w & ~ & =), Bricks(#), Tiles(X ), Cement(-k %)
Surface Soil, Andesite, Igneous rocks

v’ Compare the borehole data one by one. If the proportion
of gravel is the highest in a particular layer, it will be
classified as a gravel layer.

Example:

Gravel : Sand = 2 : 1 than this layer belong to Gravel layer
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Gravel Layer Zonation:

Gravel Layer Thickness in Songshan F.m.
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2766000 2771000 2776000 2781000

2761000

Gravel Layer Zonation:

Gravel Layer Thickness in Songshan F.m.
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Gravel Layer Zonation:

How about the conditions further upstream? AR

Songshan F.m.
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Gravel Layer Zonation:

Diamond shape: The drilling did not reach the Jingmei Formation.

Circular shape: The drilling reach the Jingmei Formation.
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* If this distinction is not made, the
proportion of gravel layers in the
entire strata will be underestimated.
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Gravel Layer Zonation:

Zonation in Xindian area
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Conclusion

* |n previous studies, the elevation of the Jingmei Formation has higher uncertainty in the upstream
sections of the river due to the complexity of the geological strata. Using the Xindian River area as
an example, it is necessary to check drilling records to adjust the sub-zonation boundary.

* |In the igneous rock zonation, the presence of igneous rock results in higher SPT-N values. Although
it was not classified as bedrock in previous studies, the delineation of this zone is necessary.
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Future work

1. Complete all engineering geological zonation within the Taipei Basin, including major zonation and sub
zonation.

2. Assign appropriate names to each zone according to the naming principles, and provide geological
explanations for the stratigraphic composition.

3. Provide explanations for the zonation that are unfavorable for construction.
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