RIRBEICETATHEEEZERE L -HBMMBEEXEKICEAT 4MR

T B AR

FTEHAR - 4 4~4 6

YT — A i TR T — A FEH R T —
I GESREAN T — 2

WFIEALY A DRI, BT, ex KAF
IWIARIEZ., AR, HEB
s, RER, g

I BURIE RS O 4 B LFEERED S DT, IR E O L OIRIECEME e B IC BV T B IR
95 1A DA TR 2 W U S M T & D @ L AR AT RIHIE RO B D, £ 2 TAMFIETIE, 85 AR R O
FHEBNRTEL D AMEELZ BE LIEEEOSWVIRA, REHR O TEEFEAEZRET 2 2 L2 NS L
T, BHEZR M T2 1T 2 ikegg i OIRAE T FIEOF M GER B ARD) . g5 F o R TSR - J&i2
WA DL TR TFIEORE GERAIEQ) . WONIIRAFT D A HEFEME L2 B L 72 ikes 1o 5 M OV + O f T
B O EE BT O GERLAIE®) 217- 7

ERAROTIE, BT 10 FOREFMOTE A FEEALEB L IRETNFELZMLIZE 2 A, RHEEMED
BTV IRGIHR N OSSR LORE R 5 & & b2, TR SI3IERO M 5 72 FiEOMAE b THHfh
AEETHD Z L 2R Lc, ERAEOTIE, Jerrtikss i L o ZRFHEL N EN—X & LIfiF
FrE7Zeahic K0 o BT & 2 Je e il o0 Z5 TP 28 — XA 72 4R 95 Mg & EENCTIRERI TH D Z L BB L
CHBMRETE TR FEZHIRE L 909, EREEQTIE, ERERA, 1m0 BRI SER K O iR
Fr D30 N2 X Y | BEEIKIEO 720 OWERELHIZIH T HRE RO L EORER 2 BH Lz, £/, ki
DAHEENE~ORE TR ORI IED —> & LT, RIFRALIE TiAO EEHRA TH b7 ICT #i RFED
7 — 2 (v PR, b2 %) OMEEBE~OEATREELZ MR L, SROMELEHT L &
& HiT, TSFHDEHLLRAE & 72 D UAV Hifii % 2 FW I ol 2 B BB FiE 2 B 7 IR R L7z 9 9,

VL EOER B EO~@THRDL RN D, BB ERMIITI T 2 RS9 AR R O AHESEME 45 A
H7278 2 07 & 5 Uiz, AMTEDORCRIT, BRI ORI RGBSR FE OPUTICH ST o0 D L5
Zbid,

F—U— kg, RS, RREFEN



RESEARCH ON METHODS TO COUNTERACT DEFORMATION OF SOFT GROUND
CONSIDERING UNCERTAINTY IN EMBANKMENT CONSTRUCTION

Research Period: FY2022-2024
Research Team: Construction Technology Research Team, Geology
and Geotechnical Engineering Research Group
Geotechnical Research Team, Cold-Region
Construction Engineering Research Group
Advanced Technology Research Team,
Construction Technology Research Department
Author: MABUCHI  Toshiaki, MIYASHITA Yukika,

SASAKI Toru

YAMAKI Masahiko, HASHIMOTO  Hijiri,
HAYASHI Hirochika

YAMAGUCHI Takashi, MOTEKI Masaharu,
NINOMIYA Tatsuru

Abstract: In road improvement projects on highways and expressways, advanced technical measures are required to
appropriately implement soft ground deformation countermeasures, even when widening embankments on soft ground or
ground with complex stratigraphic configurations. The objective of this study is to propose a reliable investigation, design,
and construction management method that takes into account the uncertainties that arise in the entire project of soft ground
measures. Specifically, authors evaluated methods for predicting the condition of soft ground under complex conditions
(objective 1), proposed a method for predicting the deformation of the surrounding ground when constructing
embankments on soft ground (objective 2), and examined construction management and quality control techniques for
soft ground countermeasures and embankments that take into account the remaining uncertainties (objective 3).

In the objective 1, the state prediction methods were evaluated by organizing the actual utilization of survey techniques
in the last 10 years, and it was confirmed that the characteristics of soft ground and countermeasure works, where
uncertainties tend to appear, were identified, and that a combination of simple conventional methods could evaluate these.
In the objective 2, authors proposed a new method for predicting the deformation of the surrounding ground according to
the peat by an investigation of the actual condition of the embankment on the peaty ground and an analytical study based

on the investigation®> " 9,

In the objective 3, the design and construction considerations of soft ground countermeasures
for widening embankments were studied through the survey of actual conditions, centrifuge model experiments and
numerical analysis"3" 9. As one way to deal with the above uncertainties during, construction, the feasibility of utilizing
the machine operation data (rod rotation speed, torque, etc.) of ground improvement machines for deep mixing method
to quality control was examined, while summarizing future issues. Additionally, new methods of rapid field observation
were proposed by streamlined total station (TS) measurements or utilizing UAV-based techniques as an alternative to TS
measurements> ¥, Based on the results obtained from the above achievements, a basic approach to dealing with

uncertainties in the overall soft ground remediation project was developed. The results of this study are expected to

contribute to the rational and efficient execution of soft ground remediation projects.
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