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Automatic Casting Simulation System for Cast-in-Place Pile
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Abstract

Because construction management methods for cast-in-place piles have not changed for several decades, it
is important to visualize the quality control of piles by using new measurement and “Information and
Communication Technology” and to provide security by realizing construction without rework. Therefore, a
slurry specific gravity measuring method was developed using a water pressure gauge for slurry
stabilization. The specific gravity varied by approximately £0.02 compared to the test results of the samples;
however, it could be measured continuously in a short time. An automatic casting simulation system was
developed for the recovery of tremie pipes and placement of concrete. This system can be used to determine the
optimum collection procedure and accurately predict the placement time.
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bkt oo | N \ SO R
e | Bk | oAb *ﬁyj” @(jff” L(’f;ﬁ I I 7= R T
(m) (m) (%) HETE(ED) (%) (mL)
27 52.0 1.5~2.0 | 0.15~0.2 0.1 100 1.01~1.10 21~30 1IF | 7~115 | 30BLF
7 7 VR AEEEE () B5E%) pH 57k &(mL)
20 24 28 32 36 0.0 1.0 2.0 3.0 8 9 0 1 12 0 2 4 6 8 10
0 | - ‘ 0 0 ‘/‘ 0 « -‘\\
] \
s o e s ,' ; !
E 4 E £ £ :
g 10 ‘1 %é 10 \k é% 10 Il % 10 i
15 } 15 \\* 15 | 15 l‘\
L + 3
20 20 20 20 A
Fig. 5 77 Y R/UHED Fig. 6 WD Fig. 7 pH® Fig. 8 Aii/KkED
Distribution of Funnel Distribution of Sand Distribution of Potential of Distribution of Filtered
Viscosity Fraction Hydrogen Water Volume
WTHIfFETH Y, FEFHICL TR —ETH-o © SEHRBRE
o E1, MR EEROPHOEEILE (8~12) O v kEsmE |
WA THS = & E R LI, o P
Fig. 812 5k &OEIEN A 27T, MHIE %O 5 p—— o
AKEIES~TmL, — BB D7 UZ6~8mL T Y, 188 R e D B
FRGE LT B A9 ImL LA S KN L 72 2o 72, & e — Vs
7o, — IR 7R 2 B O Aild/K & O BRIEYEE O30mLLL T 88m B -7-Sm
ThHZ L aMR LT, oom YVANAEG -10.0m| @ V J-10.0m
B'HEENME3 br— ¥ Z 58 GL-11.8m
3.2 EBBIZ K BIRIIEH am N Y | isom
3.21 AEME  FIURCHU S LERILALEN SEL
ELEE OBEMEF L OVER RO Y A2 BREET 57290, NES0 200 NERED 200
B EER % 1T > 7=, Fig. N EBG O MR S1: & 5 jigm VRN | ’ ’
ExrT, B bROBERIT2.TmTH Y, HAIRIX
520mTH %, LML, GL—22~—8.8mE THOLE Tﬁgﬁ B 250m
ThY, ZRWII v s ELOREEMETH - T,
BT AL 7 — A RY VTR TIER LTl 0, HRHI) -30.0m 30.0m | @ V [ -30.0m
WH b Table 21 R T REREEA LT, 32.7m AR
LRt 52 O RBHR BT 10mEIFG & 3R & L 7= TiRJE ﬁgﬁ V | 35.0m
THY, KEHERHWZZAT v 7O EREdIE, HrEEsT 36.9m o
C2.5miIlE, GL—10mLIECsmbAZ HA L L7z, #tgh 39.0m ’g;“i“ wom @ | 00m
EREIHRHISE T 70 5 1RSI & 19W5 1%, 22 E b T ol oo LN | '
N, HIEISE T A D3RRI L 10T o 72, i [ANES |
AR ) ~— R T, HEOFIRAEL0I~1.10, 7 I I R M
7 VAN D ZIUT21~308, D ZIULI%LLT, aosm | N1
pHOZHUTT~11.5, Ak EDZ1IE30mLLL FTh - BEL -S00m | @
7~ -52.0m N{ES50 S20m | @ |
3.2.2 HEREHERE  Fig. 10ILLES A O L Fig. 9 FEBUHO MRS L OGHIEE

Rard, KEMEZ AW ZERILEOREX, A7 > Soil Conditions and Measuring Depth of Actual Site



KA/ No. 86 ST LILO R ERANLENEHF EL L CHBHR Y I 2L —a v AT LD

T OHEEO LR & Uz, BRBGUEL OSBRSS & e
TR & F T BB FHAE SR 0,02 BE D 72 2L 73
HETDHHO0, TEFAICOPEAT 2EAILFRETH

D, MRBELTIERTHDL L EER L, 271,
BREGURE OB S L & il U CYREE 2 & O LEER O LA
KEL, BELEESHBHEONLTNORNT &0 5,
BERICBWTIISHOUR - RAET 20ERH D,

PR L7222 O L 1.02~1.07, KIEE/A S HEH L
T2 AUX1.00~1.07TH Y, BhELST IR TH- T,
3.23 HELUSNDAEHER  Fig. 1LIT77rx0
R EE DVREE 534 % d o BT ITIBHITE T 20 & 1IR3 &
—WeikE% (9FEEH%) Z0fd Lo, BERMREY, &
FEOHKITHEWHETRAMEITE T T2 b0, 21~228T
WhRIETHDZ L, —BAELTHIFEAEE(LLT
WRNZ E Nl

Fig. 121CW 0 OIRENAT & -, JRHIZE T2 5 1IFF
MBITROIEIEEW R bR Lz, £z, &KTH
WHIZ0.8% TH Y, 1L.0%LL T &3 2 & PEVEE 2 % 2
TORRTH o7, —BIERZ O RITINTILOTRE
HLREKTF LI L E2ER LT,

PHIZW TN OBEEIZE W THI~I0HETH Y, il
FEIC L DRI EAEHR DN o Tz, T2, Al
REIFHRHISE T 2> B3R b — Bk iE % $20~25mL T
BV, BEFIICLIERLALNRNSTZ,

3.3 LEERIEESRE DR

Fig. 13\ LEBIERR O it R 2R d, kil e
1, BB L OB T~y AT U2 &2 W TCEE
ERMET HHETH D, KIEEBRITBWT, fEkFET
BR86 TH o TDITRT L, BIFEFIEIZAF3SHTH-
oo =, EHIBIIEWT, HERFEZAFH1045TH-
eIzt L, BIRFIELGHN2S Thole, ZORER,
RERANLEREFEZIERT 220X, k)
15 & U TO0% FEE DAFERF 2 BN T& 5 Z &3
Mol ek, R FIEORERERIL, m T —hbT —H
AU L, B CEANRA NV ar i AN TT — & &
MNETTHETORERTH D,

LSHBIL, T X EME FEETIEAR AR A ML S
EHTAZ LIk, HRBEEHFEZNE TETH S,

4. BEWHTERYIaAL—Yar Y RTLA

4.1 BETHEROaCY ) — MTH

BT LM TIE T, —RICZERT a7 U —h
Haxnftonsd, BERbPOa 7 ) —MIbLI—%
EROCT®RT S, —Bic, LNORERE RERa
7 ) — MIEHBTH01I21E, =7 b LI —%
Dary Y — b~OFARIZFEIZ2mEL EZ AT D24
ERH D, HAEN2NEL D EVIEE, LA X ARLEE
WERAL, WEK TS & T aReErnd 5, —J7,
FFARNIME D EL, 307 U — b OREMENEVEA

W& WE
1.00 1.05 1.10 1.00 1.05 1.10
0 T X
o | mmmno \ Sy —mmEs)
10 N pes & 19k %%
& | cmmnREg) I
=2 b o
) L\ KEENLD A
i ) .
5 30 % 12 DFH1E] g
Q\ (HREI3R ) ,"'\
w0 R g
\4 e
s0 | VS g % VA
60

Fig. 10 FREE/H0 O Lt R

Comparison Results with Distribution of Specific Gravity

77 Y RIVEEE®) W5E%)
20 22 24 26 28 30 0.0 0.5 1.0
o 0 o
]
| 5
10 10 4
15 15
E 20 l = 20 4 BB
B 25| = 25 L (EEmS)
X 3 | & 30 A
35 | 35 |\
40 40 \4
45 45 I\ﬂfebk%‘ﬁa
- E
S0 014 omemee)
55 55
Fig. 11 7 7 RIVHEEE Fig. 12 WHERD
DY S B
Distribution of Funnel Distribution of Sand
Viscosity Fraction

3.1 EFEEB OFK)

eEEIE — SR

HEEBEE
pwm / 59% Ml

32 EBP (MERE)
T

I
H:Emjfb_ygﬁ / 61% Kk

0 20 40 60 80 100 120
YEZEWEH (min)

Fig. 13 FREEJUE R O Hhiehs

BERITIE

Bz ik

BER I

Cbtwas

Comparison Results for Measuring Time of Specific Gravity

WWHTRAROU A7 RN@EE 5, FIEANC h L I —F%
OEMREa EOREMEZFE T 503, a2
U— hOFT ER D RPUTIE U7z b L I —EF ORI FIE
FHERFET D2 EIERHE S FR B 0D,

4.2 HBHEITHRVIaAL—YavIARTLA
41T~ B0, BT biio a7 U — M



KA/ No. 86 ST LILO R ERANLENEHF EL L CHBHR Y I 2L —a v AT LD

o A-Lr-UyFTBY LY

| HEAD
¢ FAFRERAT }

[T55ZEIR]
Y- R EEEN

ARL—RL + REVEIAT
Ak =k + -y
A+ FE >

ME
LT
Tk DA 1ol DTS

Fig. 14 HBUHHA S B O 5]

Example of Input Screen of Pile Information
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