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Geotechnical Consideration on the Conservation of
the Muryong Royal Tomb

Mancheol Suh
Dept. of Geoenvironmental Sciences, Kongju National University, Kongju, Chungnam 314-701, KOREA
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ABSTRACT A geotechnical research including observation of the movement of wall-
structure, monitoring of groundwater, non-destructive geophysical investigation was conducted
to. workout a countermeasure to conserve the Muryong Royal Tomb which is the most
extinguishable cultural property of the Baekje dynasty. Movement of the structure of Muryong
Royal Tomb generally arises to the front chamber and its amplitude in a rainy season is twice
of that in the dry season. It represents serious problem concerned about structural safety of the
royal tomb in the rainy season. Movement of wall-structure is caused due to the rain infiltration
through cracks in the quicklime layer within the soil mound on the top of the royal tomb and
the change of the temperature inside of the tomb. Cracks found around the Muryong Royal Tomb
are mostly spread in NW and SE of the tomb structure and it harmonizes with the direction of
movement of wall-structure of the Muryong Royal Tomb. Counter-plans for safety and
prevention of water-leakage that obstruct the movement of wall structures towards the direction
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of south are very important for the conservation of Muryong Royal Tomb. After getting rid of
the cause of structural change by the restoration of the front chamber of the Muryong Royal
Tomb, it needs to reinforce the quicklime layer for prevention of waterleak.
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Fig. 1. Location map of the Muryong Royal Tomb with topography of the Songsanri tomb site. Three
boreholes are located around the tomb.
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Fig. 2. Distribution of tilt sensors and their
measurement directions.
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Fig. 3. Tilt monitoring on sensor 4 installed on south of the passage

tomb.
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way to the inner hall of the

Table 1. Result of wall movement of the Muryong Royal Tomb for one year from October 1,

1996 to September 30,

1997 (unit : pradian, 1°= 17453 yradians).

Negative value means inward

movement and positive value means outward movement.

Normal

Shear

Sensor No. wall side Total Tilt Direction
Component Component

sensor 1 east 814.13 -525.48 968.99 SE

sensor 2 west 660.83 151.10 677.88 SW

sensor 3 south 1421.54 2099.24 2535.27 SE

sensor 4 south -1442.6 -877.92 1688.74 SW
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Fig. 4. Total tilting vector for one year from
October 1, 1996 to September 30, 1997.
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Fig. 5. Drawing of bricks above the southern
fire place in the western wall of the Muryong
Royal Tomb (drawn in 1972), and the Photo of
the same bricks mentioned above taken in 1997.
Numbered bricks are leaned toward south in the
photo.
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Table 2. Tilt data for periods of different weather conditions
Sensor & Period Deformation Dire-
Direction cti Remarks
o rad mm/m  per year Cclon
X 97.7.1-97.17.7 205 0.205 10.7 + Normal(EW)
97.7.11 -97.7.16 132 0.132 8.03 +
97.8.1-97.8.11 71 0.071 24 -
97.8.20 - 97.8.26 2 0.002 0.1 +
Sensor 1
Y 97.7.1-97.7.7 79 0.079 4.12 - Shear(NS)
97.7.11 -97.7.16 3 0.003 0.2 -
97.8.1-97.8.11 19 0.019 0.63 +
97.8.20 - 97.8.26 4 0.004 0.21 +
X 97.7.1-97.7.7 201 0.201 10.5 + Normal(EW)
97.7.11-97.7.16 149 0.149 9.1 +
97.8.1-97.8.11 132 0.132 44 -
Sensor 2 97.8.20 - 97.8.26 51 0.051 2.7 -
Y 97.7.1-97.7.7 118 0.118 6.2 - Shear(NS)
97.7.11-97.7.16 22 0.022 14 +
97.8.1-97.8.11 20 0.020 0.66 +
97.8.20 - 97.8.26 10 0.01 0.5 +
X 97.7.1-97.7.7 249 0.249 i3 - Normal(NS)
97.7.11-97.7.16 2 0.002 0.1 +
97.8.1-97.8.11 177 0.177 5.9 +
Sensor 3 97.8.20 - 97.8.26 62 0.062 32 +
Y 97.7.1-97.7.7 5 0.005 03 - Shear(EW)
97.7.11 -97.7.16 83 0.083 5.1 +
97.8.1-97.8.11 93 0.093 3.1 +
97.8.20 - 97.8.26 32 0.032 1.7 +
X 97.7.1-97.7.7 199 0.199 10.4 - Shear(EW)
97.7.11 -97.7.16 42 0.042 2.6 +
Sensor 4 97.8.20 - 97.8.26 7 0.007 04 -
Y 97.7.1-97.7.7 70 0.07 3.7 - Normal(NS)
97.7.11 -97.7.16 181 0.181 11 -
97.8.20 - 97.8.26 2 0.002 0.1 +

¥ - . tilting inward (normal), + : tilting outward (normal),

1°= 17453 pradians,
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monitoring during the period of severe temperature change; (b) Hysteresis curve of
movement of the frontal wall of the Muryong Royal Tomb with temperature variation.
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