SLOPES OF UTATSU

UTATSU IS SURROUNDED BY MOUNDS ON THREE SIDES
AND BORDERED BY SEA. WATER CANAL AND ELEVATED

HIGHWAY CUTS ACROSS THE SOUTHERN BORDER OF UTAT-

SU. THIS ANALYSIS LOOKS AT THE SLOPES ON THE
NORTHERN SIDE, WHICH ACTED AS NATURAL BARRIERS
TO THE 3.11 TSUNAMI.



ENTRYROAD

SLOPE CLASSIFICATION

VISUAL ANALYSIS OF EACH SLOPES AT EYE LEVEL

JR STATION

PARKING AREA

SCHOOLS

HIDDEN RAMP

DESCRIPTION
(CULTURAL/BUILT
ENVIRONMENT)

POST-TSUNAMI CONDITIONS

SURFACES

SLOPE/LANDFORM (DEGREES)
APPROXIMATE HEIGHT
CUT/FILL

ACCESSIBILITY

SOIL/EROSION

VEGETATION

(SHRUB, TREE,GROUND COVER)

SLOPE SECTION

SLOPE BY ENTRY ROAD TO
UTATSU

TREES DAMAGED BY SALT

WATER, UPROOTED TREES

CONCRETE REINFORCEMENT,

CONCRETE COVERED PATH,

PILED STONE AT TOE,

50

8-10Mm

CUT ON ROAD SIDE

THRU CONCRETE COVERED
NARROW SLOPE PATH

SLIGHT EROSION ON SIDES

EXPOSED BEDROCK

CEDAR TREES, SHRUBS

ARTIFICIAL MOUND FOR
JR TRAIN. TUNNEL AT
GROUND LEVEL

EXPOSED TOP OUTER
SURFACE OF TUNNEL

PILED UP STONE,

GRASS

40

10-12m

ARTIFICIAL

RAMP UP TO STATION
EXPOSED STONE INNER
FILL, MISSING GRASS
PATCHES

GRASS

SLOPE BEHIND PARKING
LOT

DEAD BAMBOO, UPROOTED
TREES

ROCKY SURFACE,

STONE CLIFF

50-80

18-22m

CUT AT TOE, PILED

STONE

NOT ACCESSIBLE

EROSION +++

5M UP FROM GROUND ALL
ERODED
TREES,

BAMBOO, GRASS

CUT AND FILLED SLOPE
BY TWO SCHOOLS

NOT MUCH

CONCRETE WALL,

GRASS PATHCES

50-90

VARIES

CUT AT TWO LEVELS FOR
RAMP, CONCRETE WALL

RAMP (CARS + PEOPLE)

NO VISIBLE EROSION

GRASS

SLOPE BEHIND RESIDENC-
ES, DIVIDES HOUSES ON
TOP FROM BELOW

UPROOTED TREES AND BAM-
BOO, HANGING ITEMS

TREES, EXPOSED BEDROCK,

SOIL COLOR IS DIFFERENT

60-70

15m

CUT AT TOE, FILLED WITH
CONCRETE WALL

HIDDEN PRIVATE RAMP BE-
HIND DESTROYED HOUSES

NEAR GROUND

THIN TREES,
SMALL SHRUBS

BAMBOO,

SLOPE WITH SHRINE AT
TOP, ELEVATED HIGHWAY
CUTS ACROSS

UPROOTED TREES, HANGING
ITEMS (UNREMOVED)

SALT WATER DAMAGE TO
CEDAR TREES, DAMAGED
HOUSE NEXT TO STAIRS
30 (STAIRS)

30Mm

TOE/MIDDLE CUT AT NW
SIDE FOR ROAD, SLICED
AT SW SIDE FOR HIGHWAY

STAIRS TO SHRINE

NEAR GROUND

DENSE CEDAR TREES




SI_OPE A B CEDAR TREE MOUND BY ENTRY ROAD TO UTATSU

SLOPE BY ENTRY ROAD TO UTATSU
TREES DAMAGED BY SALT WATER, UP- SHRUBS
ROOTED TREES

CONCRETE REINFORCEMENT,CONCRETE
COVERED PATH, PILED STONE AT TOE,

50 DEGREES SLOPE
\h
8-10M

CUT ON ROAD SIDE

ACCESS THRU CONCRETE COVERED
NARROW SLOPE PATH

SLIGHT EROSION ON SIDES
EXPOSED BEDROCK

VEGETATION: CEDAR TREES, SHRUBS

TRANSECT SECTION

CONCRETE 8-10M ELEVATED
REINFORCEMENT: SLOPE A HIGHWAY

o
50 PILED UP ROCKS
AT slOPE TOE




DETAILED SECTION THRU SLOPE A

CONCRETE PATH

REMAINING CONCRETE &— MOSS COVERED SOIL
FOUNDATION OF HOUSE

FENCE €<— CONCRETE COVERED PATH

N

EXPOSED BEDROCK

CONCRETE REINFORCEMENT

N

CONCRETE COVERED PATH

N

< PILED-UP STONE

DETAIL A-1 DETAIL A-2
@ CONCRETE REINFORCEMENT WALL @ EXPOSED ROCK/CONCRETE PATH



SLOPE B - ARTIFICIAL MOUND / JR LINE TRAIN TRACK
**ENGINEERED SLOPE

B

UNN
ARTIFICIAL MOUND FOR JR TRAIN.
TUNNEL AT GROUND LEVEL

EXPOSED TOP OUTER SURFACE OF
TUNNEL

UNNEL
PILED UP STONE, GRASS _
4O DEGREES SLOPE
10-12m

ARTIFICIAL

RAMP UP TO STATION

EXPOSED STONE INNER FILL,
MISSING GRASS PATCHES

GRASS

10-12M




SLOPE C - BEHIND PARKING LOT

18-22M HEIGHT

>

\©
Ca
°
4

WHERE: SLOPE BEHIND PARKING LOT

POST TSUNAMI CONDITION: DEAD BAM-
BOO, UPROOTED TREES

SURFACE: ROCKY SURFACE, STONE CLIFF
50-80 DEGREES SLOPE

18-22m

CUT AT TOE, PILED STONE

NOT ACCESSIBLE N\\\\

EROSION +++
5M UP FROM GROUND ALL ERODED

VEGETATION - TREES, BAMBOO, GRASS

TRANSECT SECTION

ELEVATED
18-22M HIGHWAY HOSPITAL

REMNANTS SLOPE C
BARRIER

PILED UP ROCKS . R WATER WALL
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SLOPE D - scHooL GROUNDS

CUT AND FILLED SLOPE BY TWO
SCHOOLS

NOT MUCH VISIBLE DAMAGE

SURFACE: CONCRETE WALL, GRASS
PATHCES

50-90 DEGREES SLOPE
HEIGHT VARIES

CUT AT TWO LEVELS FOR RAMP, CON-
CRETE WALL

RAMP (CARS + PEOPLE)
NO VISIBLE EROSION

VVEGETATION: GRASS

CONCRETE 50° -90°
WALL




SLOPE E - BEHIND RESIDENCES

SLOPE BEHIND RESIDENCES, DIVIDES
HOUSES ON TOP FROM BELOW

UPROOTED TREES AND BAMBOO,
HANGING ITEMS

TREES, EXPOSED BEDROCK, SOIL
COLOR IS DIFFERENT

60-70 DEGREES SLOPE
15M APPROXIMATE HEIGHT

CUT AT TOE, FILLED WITH CONCRETE
WALL

HIDDEN PRIVATE RAMP BEHIND
DESTROYED HOUSES

EROSION NEAR GROUND

VEGETATION: THIN TREES, BAMBOO,
SMALL SHRUBS

15m

CONCRETE WALL 60° -70°




SLOPE F - sHRrInE

SLOPE WITH SHRINE AT TOP, ELEVATED
HIGHWAY CUTS ACROSS

UPROOTED TREES, HANGING
ITEMS (UNREMOVED)

SALT WATER DAMAGE TO CEDAR TREES,
DAMAGED HOUSE NEXT TO STAIRS

30 DEGREES (STAIRS)
30M HEIGHT

TOE/MIDDLE CUT AT NW SIDE FOR ROAD,
SLICED AT SW SIDE FOR HIGHWAY

STAIRS TO SHRINE FOR ACCESS
EROSION NEAR GROUND

VEGETATION: DENSE CEDAR TREES

30M




FROM LOOKING AT THE MAP ONLY:
NATURAL BARRIER - HOW HIGH ARE
THE SLOPES?

SLOPES B,D,E ARE ENGINNERED/DISTURBED
SLOPES. THE TSUNAMI DAMAGE MAP SUGGESTS
THAT ENGINEERED/DISTURBED SLOPES WERE
LESS EFFECTIVE IN LESSENING THE DAMAGE
FROM THE TSUNAMI

D E

POST DISASTER DAMAGE MAP: HOW EF-
FECTIVE WERE THE ‘NATURAL BARRI-
ERS” AND “ENGINEERED BARRIERS’"?

SLOPES OF UTATSU -

FINDINGS FROM THE VISIT

PRIOR TO VISITING UTATSU, STUDENTS STUDIED THE AERI-

AL PHOTOS AND TOPOGRAPHIC MAPS OF THE SITE. SOME OF THE
QUESTIONS WE HAD WERE THE EFFECTIVENESS OF THE NATURAL

BARRIERS OF SLOPES AGAINST TSUNAMI, INCURRED DAMAGE ON

THE SLOPES, AND ALSO WHETHER THE SLOPES WERE ACCESSIBLE
FOR RESIDENTS AS EVACUATION ROUTES.

ACTUAL VISIT TO THE SITE SHOWED DIFFERENT READING OF

THE SLOPES. ALMOST ALL SLOPES WERE CUT AT TOE UP TO MID
LEVEL, AND FILLED WITH LAYERED STONE OR CONCRETE. THUS,
SLOPES WERE NOT ACCESSIBLE TO BE USED AS EVACUATION
ROUTES. AN ALTERNATIVE USE OF THE ENGINEERED PORTION OF
THE SLOPES (CONCRETE EMBANKMENTS) COULD BE TO USE THE
THICKNESS OF THE WALLS AND OCCUPY THE THICKNESS BY CREAT-
ING RAMPED ACCESS, ETC.

HOWEVER THESE SLOPES CREATED A FORTRESS FoR THE UPPER
GROUNDS FROM TSUNAMI INUNDATION. INTERESTING FINDING FROM
THE SITE VISIT WAS THAT DISTURBED SLOPES WERE RELATIVELY
LESS EFFECTIVE IN LESSENING THE DAMAGE FROM THE TSUNAMI.
THE DAMAGE MAP SHOWS THAT THE AREAS BEYOND SLOPES B,D,AND
E WERE ALSO EFFECTED BY TSUNAMI. THESE WERE SLOPES THAT
WERE EITHER ENTIRELY ENGINEERED (SLOPE B- TRAIN STATION
SLOPE), OR DISTURBED (SLOPE D - CUT AND FILLED TO CREATE
RAMPED ACCESS, SLOPE E- SLICED TO CREATE ROAD)





