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local failure [AFERTEAE] ---oooeeeeeeeremmmmnn 924
local repair [%%Eﬁi] ....................... 88
locator [HDD I{ﬁ] ......................... 102
long distance pipe jacking [H#t#E T 5] ---68
longitudinal cross-section, longitudinal
(sectional) view [_ﬁ&] ....................... 47

longitudinal direction (of the pipe) [—#%]

....................................................... 7 7
longitudinal direction, pipe axis direction
[ _ﬂg ] ............................................. 17
longitudinal interlock [&F¥EAE] --------- 64
longitudinal tensile stress [F¥E4] ---64
long-term flexural strength under dry
conditions [%%Eﬁf] ........................ 48
long-term flexural strength [EMEA] -67
long-term modulus [E¥EA] ----oeveee 68

low load bearing capacity method [#x# T 5]

....................................................... 70
lubricant injection [#ET¥E] ----vvoeeeee 13
Tubricant [HEHETEE] -wrvveerreeemeeneenens 13
lubrication injection plant [H#ET] ---13
lubrication pOI‘t ”ﬁﬁ I&] ................. 13



M

main pipe, main [—ﬂﬁl ..................... 99
man-entry pipe, person-entry pipe
[FEETHE] oo, 84
manhole camera [EFHNFELE] -----covee 16
manhole openings [EWNHAE] - 94
marking [BRREA] -oooorreeerriernns 85
material properties [BREA] - 39
maximum grain size [#EETIE] oo 38

maximum proportional volume [& K5 4]

....................................................... 38
mean value [%%Eﬁi] ...................... 89
mechanical resistance [BEEALE] - 20

medium to large diameter pipe jacking

method [FEET L] -ovormrrrmrmrmmennnen 63
member factor [FHFAE] --oooeeeeeeenes 86
member [BRETEAE] -ooroererriererens 86
membrane [FHEEA] --oooverrererien, 85
microscopic examination [E¥FEA] - 31

micro-tunneling boring machine (MTBM),
excavating machine [#E T.i5] 53
microtunneling for lateral pipe [#Ex T3]

....................................................... 7 5
microtunneling for pipe reconstruction-
cutting type ”ﬁﬁl;{%] ..................... 58
microtunneling for pipe reconstruction

[HEFETHE] --vveeeeerermmmmmmmnmneeeeeerenninins 10
microtunneling for pipe reconstruction-
impact type ”ﬁﬁi}%] ...................... 49

microtunneling for pipe reconstruction-pull-
out type [#tET k]

microtunneling for pipe reconstruction-static

type [HEHETIE] --ovveeeermemimrmenien, 56
microtunneling method [#f#ET#k] - 50
migration [HITHERAE] ---ooooeeeverereines 92
Minimum extrapolated failure strain
[BEBREAR] coovvrermrmmermeree, 38
mixing sytem ”2&;‘@]:&] ................... 37
monitoring survey [HFRE] ---vmeeeee 96
mortar [BHRFTIE] ---ooroorerrmrerenineens 96
movable hood Hﬁiﬁ I{i] ................... 95
mud balance [HEfET ] ---oooveeeeeeeenes 93
mudstone [HEETEE] --ooververereimennnn 69
N

natural water ratio [##ETL] - -oooo 43
neat resin [BHEAE] ---oooorrrmrerererenenn 49
nominal diameter [—#%] ---ovoeeeeeeeeees 98

non-man entry pipe, non-person entry pipe

[HETETIE] wovvveorrmeermneeennemsneeenneinns 84
non-pressure pipe [_ﬁ&] ................... 82
non-revenue water [EFREE] -----oeee 95
normal operation pressure [ZEHELE] - 50
number of lines [BENHFHE] -----vveveee 102

index

N-value ”’ﬁfﬁ]:{i] ............................. 5
0]

observation port [# ] ----ooeeeeeenee 18
obstacle ”’EZ‘@IYi] ........................... 42
obstacles ”ﬁ:‘@]:{i] .......................... 49
offline replacement, replacement with
bypassing [BEREA] veemrrmrmnnen 94
old pipe, aged pjpe [—ﬂ&] ................. 101

online replacement, replacement without
bypassing [F K E4]
open shield pipe jacking, open face pipe

jacking [HEMETZE] --ovvvrrrrremrnrenennen, 80
open-cut, trenchless method [##ET 1] -9
opening length of a joint [#ETHE] - 78
opening [HEHE T ] oovoremrrrmrermeeeeeneeeen 9
operator [—HE] oo
outer diameter [—ﬁ&] .......................... 9
outer periphery ”@5@ Ii/i] ................... 9
outer shell [HEETIE] «--oovoveereemrmreeninnns 9
outfall (pipe), outlet (pipe) [—f%] - 91
outfall [—f] -veerrrrrereeeemmmni 79
over-cut, over-cutting area [t T] - 8

over-cut, over-cutting area [#Ef ] ---11

overcut ”;ﬁiﬁ]:{i] ............................ 12
oxygen deficient air [#EE T3] ---oveoee 40
P

pan-tilt camera [%’—“»W%E] ................. 81
parameter [BERTE] oovereeerererennn. 81
passive earth pressure [#EETH] - 48
path, route Hﬁfﬁl{ﬁ] ..................... 102
penetration depth [# F#E#&E] -----ovvoee 12
penetration resistance [#efET k] ------- 19
penetration test [H#EET¥E] ----vevveeeeee 19
periodic inspection, regular inspection

[ % |js] %E ] ....................................... 69
permanent deformation [FKEA] - 5
permeability test [#EETILE] ---ovvvoeeeee 73

permission for occupation of roads [ #EE T3]

permittivity [#i F#EZE]

personnel entering a manhole [& A7)

....................................................... 94
physical performance [##TiE] - 88
pilot head, slant head, steering head
[HEE ] oo 59
pilot hole [HDD ] -oeeoveemeermvnmennennns 79
pilot pipe, lead pipe [#EE T3] ----ovvee 97
pilot pipe, leading pipe [#EfE T3] ------ 59
pilot tube method [#ET1E] ~---vvvoveeeeeee 2

pilot tube-two pass method [#ET¥:] ----2
pipe body [EFKEA]



pipe bursting (method), pipe replacement

(method), pipe renewal (method) [—i%]
....................................................... 20
pipe deformation [EEEEAE] ----ooveveeee 19
pipe diameter [—ﬂ&] ......................... 16
pipe end [HEHETHE] -oeovereereremereneen. 18
pipe extraction (method) [—#&] - 20
pipe inspection [BPIFHZ] -woeoreereeree 18
pipe jacking facilities(equipments)

[;‘[ﬁ@ Ii/f] ....................................... 53

pipe jacking machine, excavating machine,

tunnel boring machine (TBM), boring
machine [HEETIE] ---oromerrmrmrmmennens 53
pipe jacking method [#EET k] --------- 53
pipe length €;i3¢ ;) INETTTTPIEPPIRPRIPRIPR 18
pipe offset, pipe displacement [—f%] ---- 19
pipe replacement (method), [—#%] ---20
pipe replacement [FEEAE] -ooovveeeee 87
pipe splitting (method) [—#/%] - 18

pipe strain, level of pipe strain [&KEF 4]

....................................................... 18
pipe strength against axial load [#&x T3]

....................................................... 17
pipe stress [%@.%Eﬁz] ....................... 18
pipe wall thickness [#EfE T3] ----voveoo 15
piperoof jacking method [#ExE T1k] - 79

pipes with holes, leaky (sewer) pipe [—]

...................................................... 101
pit by-pass [;J:ﬁﬁ]:%] ....................... 64
pitch control ”ﬁﬁ I&] ..................... 83
pitching [%5@1&] .......................... 83
pitted pipe [—ﬂ&] ............................. 33
plan view [_ﬁ&] .............................. 89

planned route, planned path, planned

alignment [HEHETHE] --oovvmeeeeennnee 28
plastic limit Hzﬁiﬁ:[‘ji] ..................... 61
plumb bob ”;Eiﬁ]:{i] ....................... 39
polyethylene [BREEA] ---ooooeeeereeeeenes 91

polymer hardening agent [ T7:] ---- 85

pore water pressure [fE#ET ] ---oeooeee 16
pore water [HEHETEE] --ooveererrerieeenn 16
porosity [HEE T ] oovemeemereeeeins 17
porous component [FEEEAE] ---oveveeee 64
preliminary survey [BnNFEE] - 43
preliner [BFRREEAE] «oooerermeermneernnenns 88
preparation [BRFIE] «---cooveerereeen 43
pre-reaming [HDD T3E] c-ooveeeeeverennen 88
presence of abnormalities [EMNFEE] - 3
pressure pipe, force main [##ETIE] - 2

pressure plate, abutment plate [#Ex T %]
pressure pump [#ExET ]
pressure resistance, withstand to pressure

[HEE k] 62

index

compression

pressure transmission ring,

ring [#EE ]

primary cavity detection [#1TF#ZE] ---- 11
primary separation plant [T ] - 3
prioritize the section(s) [EHNFE] - 97
process-related [FEEFA] «-oooovevveenen 56
product pipe [HEETIE] -ooooeveeveeeennes 21
profile [EEETAE] oo, 8

protruded into the manhole, pushed into the

manhole [%%Eﬁi] .......................... 68
protrusion of lateral pipes [—#%] -------- 75
public institute for examination, public

certifying agency, certified testing agency,
public approval agency [& KA ]
public land, publicly owned land [#E T3]

....................................................... 36
pull back, drawing back [#EE T3] ----- 83
pullback [HDD I{i] ......................... 892

pulled out (from the manhole), separated

(from the manhole) [EF¥EA] v 78
pull-in method [BUETEAE] oooeeereneennns 29
purpose of pipe [—HE] coeeeeerereeeninnnnn, 19

Q

quality assurance/quality control [—#%] 85

quality assurance [FRREAE] ---ooeeeeeee 85
R

radius of curvature [FHEA] ---oooooeee 23
railway crossing [—ﬁ&] ...................... 29
ratio of mixed gravel [##ET¥E] - 101
reamer [FEHETIE] ----rovvrmrrmrmimnrienn, 11

receiving sensitivity of antenna [Hi F#%]

......................................................... 3
reconstruction ”ﬁﬁ T % ] ................... 37
redeploy [*E@Ii/f] .......................... 38

reduce thrust friction, reduce jacking force

”;ﬁiﬁ I{i ] ....................................... 54
reducing friction [HDD Tjk] ----eeoeeee 93
reduction (of the diameter) [EKFEA] -48
reflection wave [HiTF#ERE] ---oovoveeeeeee 82
regulation tank Hzﬁiﬁj:‘jil ................. 68

rehabilitation, renovation [E¥FEA] ----33

rehabilitation [FEFEAE] ---coovevereeeens 10
reinforced concrete pipe (hume pipe)

[HEE ] oo 84
reinforced concrete pipe [—#%] ------co- 71
reinforcing bar, steel bar [#ET 1] - 71
reinforcing fibers [ERRELE] ---ooevveeeee 23
relative deflection [&FFEA] -----oovvveee 60
relay pump [HEEETEE] ~--ooovreeeeeeeennn 67
remaining joint overlap [—h%] -eeeeeee 58
remaining useful life [—f%] ---------eeeee 40
repair [BEETEAE] -ovverrrremrrreeeeenen 47



repair [EFKFE4]

required performance, requirements [—#%]

re-rating factor [‘& ¥ ¥ 4]
residual (service) life, remaining life [—%]

....................................................... 40
resin concrete pipe [T L] ---ovvvoee 101
resin matrix [BEREA] - eeovreoreoeen 48
resin polymerization [EEHEAE] - 101
resin system [BEETEAE] «+eoveeerereeenen 48
N 373 2 [ 48

resistance bending moment [##E T¥:] - 69
response displacement method [EFHE4£]

retractable jacking machine, retract and
reuse jacking machine [#Ei T3] 39
retrievable in segments (jacking machine)

[FEETRR] oo, 88
ribbon screw conveyor [H#ETiE] - 99
rigid pipe [BEEFA] -coooereerrmiennnns 33
ring stiffness [BRETAE] -vvveeeneeenenns 100
road agencies, road administrators

[ fm—Fj;l%E ] ....................................... 74
road cave-in, cave-in [HITFHRE] -----oooe 74
road collapse [HEFIRA] -oovvveverreenns 74
road restoration [HEEETIE] ---o-eovveeeen 87
roller cutter, roller bit [#ETE] - 102
rolling [HEETIEE] -oovevvrrrereieeeenenens 102
root intrusion [ENF|HE] -------voeeeeeee 49

rotating speed (of a cutter) [H#EdET 5] - 10

rotation angle [BREEA] ---oooovveeeeeeen 10
roughness coefficient [F¥EA] - 61
roughness [&EREA] --oooevrreereeeen 61
S

sacrificial layer [FREFEA] --oooooveeeeeee 21
sagging, slack [BFWHEHE] ---ooooeveeeeeee 64
sample orientation [FREALE] -----ovvoe 41
sand [*ﬁﬁli{f] ............................... 55
sanitation coverage [EWFE] - 29
schedule control ”ﬁ;‘@l“{i] ................ 34
screening (method) -« rrrerrrmrmremeneeneen: 54
screw conveyor [HEETEE] oevereeeenees 54
seal [%;@IE] ................................ 41
seam sealant [BFEEAE] ----oveeeeeeeenes 58
second-stage lubrication [#ExE T3] ----- 78
section [—fE] -ooeeeerereei 26
segmental parts [HEETEE] -oeeeereeee 82
segmental pipes [#EHETEE] ---ooovveevees 89

segmented jacking machine [##ET k] - 88

seismic design calculation, earthquake
resistance calculation [&FEEA] - 62
self-adjusting level [#EET ] ---ovoovvee 44

index

separation amount, longitudinal separation

[AFRETEAR] coeverrrereremre 78
service life, useful life [—fx] ------cooveeee 63
serviceability limit state ['FHEAE] - 49
set requirements for [FHEAE] oo 98
settlement [BFEETEA] -ovoeriemieieennnns 68
sharp curve, tight curve [F¥KEA] - 22
sharply curved pipe jacking [##ETIk] -22
shear strength [#ETIE] --oooveeeeeeees 59

shear stress acting on the outer surface (of
the pipe), shearing force at the outer surface

[HEFETFE] cooevererrrmrmrmmereeeeremniinne, 48
shearing strain [%%Eﬁi] ................. 59
Silt [HEEETBE] cooeeererrmmrmrmmeeereerennnnnns 51
simulated installation [F¥E4A] - 96
single casing type [HEHET VL] ----ooovvveeeee 3
site conditions [—ﬂ&] ........................ 31
site investigation [#E#E T3] ----oovvoeveene 30

site-manufactured concrete pipe [—#%] -31

slant head [HEETIE] ---oooormemrmrennnns 46
sliding friction [HERE T ] -vvoeeereeeneeen 93
glime [HEHETIE] woovrerveeremeonreineoien. 55
slurry chamber [#EETEE] --ooooeveeeeees 13
slurry chamber [#EETEE] --ooooeveeeeees 70
slurry discharging pipe [HET#E] - 79
slurry discharging pump [#E3# T3] - 79
s]_urry feed line ”2&;‘@]:&] .................. 60
slurry management [##TyE] oo 70
slurry pump [HEBETHE] -oooovermrmnnnnnes 55

slurry transportation system [ T.#:]
100

slurry treatment plant [#E7E T.3%]
slurry type pipe jacking method [#Ex Ti%]

....................................................... 69
soft ground strarum [##ETYE] oo 77
soft rock [*E@Ii/f] .......................... 77
soil cement [;J:ﬁﬁ I{ﬁ] ....................... 59
soil classification [#ET VL] ----vovvvveee 74
soil particle [HEMET BE] «oveermeeeeeeenns 75

soldier piles and lagging method [HE# T#:]

......................................................... 8
sonde [HDD j:] -oooeoererrmmemneennns 62
spacer block, strut [##ETHE] ---oovvveeeee 55

span length, length of span [E#E4A] 56
span [_ﬂgl ..................................... 55
speciﬁcations [_ﬁ&] .......................... 50
spigot end ”;ﬁiﬁ]:{i] ........................ 39

Spiral Wound Lining method [E ¥ E 4] 56

spirally-wound pipe [BEEA] oo 99
spoil discharging valve [#EE T3] ------ 79
spoil removal system (within pipe)

[HEE ] oo 35
spoi]_ [*ﬁﬁli{f] ............................... 40
spoke cutter [HEETIE] --rererrrreneenes 13



stagnant water [—ﬂﬁl ....................... 64
standard penetration test [##ET ] -85
standards [HEMETIE] ---oeovervvrereemennnnn 20
starting pit, launch pit [##THE] - 81
starting shaft, launch shaft, [H##ET:] 81
static load [BRETFAE] -ooverrmrermrmnnnnn 36
steam generator [BETEAE] -ooveeeereeen 49
steel casing method [HEET¥E] -----evo- 34
steel casing pipe [HEETIE] ----ooooveeee 34

steel pipe microtunneling method [#3 T1k]

....................................................... 33
steel pipe sheet pile method [#ET#:] 32
steel reinforcement visible [ENFHHA] -- 71
steel sheet pile method [H#E#ET¥5] -~ 36
steering jack Hﬁﬁi{ﬁ] .................... 90
stoneware pipe [_ﬁ&] ....................... 73
storage [EERTAE] «voovereeememenenennn. 91
strain corrosion resistance [E¥FE4] -- 63
strain, deformation [&EHEAE] -----ovvee 83
stratum structure [#EETIE] ---oooveee 66
strength against external pressure

G2 2 I o 8
strength charasteristic [EEE4] - 23
stress corrosion resistance ['BFEEE] - 62
stress-strain curve [FEEA] ----ooooeveee 7
structural analysis [##ETH] ---oovoee 34
suction head ”’EZ‘@IYi] ..................... 592
sulfuric acid ”’EZ‘@IYi] .................... 100
super-sized pipe jacking [#EfE T3] ----- 68
support [%%Ei] ........................... 49

surface member, inner lining material, inner
layer [EHKEA]
surface settlement [#ExE k]
surplus soils of construction, spoil [#ExE Ti%]

....................................................... 30
surrounding soil, surrounding ground
[HEETHE] --vveeeerermmmmmmmnmneeeeeerenninins 47
survey line [HETFHEE] oooovveeeemmeeeens 61
survey point [HiTFHREE] «-vveemoreeeens 61
T
tail void ”;EEE IYi] .......................... 70
temperature of deflection under load
[ {ﬁaﬂ: %Eﬁ'ﬁ ] ....................................... 12
temporary facilities [##ETH] ----ooee 15
temporary works [#EETH] ----ooveeeen 12

tensile elastic modulus, tensile modulus of

elasticity [%%Ei‘t] ......................... 84
tensile strength [FEEAE] ---oooeveeeeee 84
tension [%%Eﬁf] ............................ 84
test parameter [%%Eﬁz] .................. 42
test piece diameter [EMELE] oo 42

The land owned by private owners, private

land, [##ETIE] 47
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the number of days required for inspection

[ % lj;] %}EE ] ....................................... 68
theodolite [?&5&1@] ......................... 56
thermoplastic [%’—“»%Eﬁzl ................... 78
thermoplastics liner pipes [EKEAE] ---78
thickener ”;ﬁiﬁ]:{i] ......................... 60

three phase alternating current [#:xT15]

....................................................... 40
three -point bend test [FREEA] - 40
three-point loading [&FREEA] ----ovvoee 40

thrust ring, pressure ring 8 [#exte TvAR]

thrust wall, reaction wall [#ET{k] ----41
thrust wall, reaction wall [H#ET ] ----82
time to which values are to be extrapolated

[ERRTEAE] cooeeeeeeereeerererereeneaaaaaaaaaaaanns 9
tolerance [%%Eﬁi] ......................... 32
torque Hﬁf@li’f] ............................. 76
total thickness [%%Eﬁz] .................. 60
tracking [HDD I{i] ......................... 75
traffic condition [#E#ETHE] ----oooveeeeeee 34
traffic load [_ﬂgl ............................. 34
trajectory ”ﬁ:‘@]:{i] ......................... 292
transition curve [#EHET L] --oooveeeeee 20
transport [%@.%Eﬁz] ......................... 98
traverser ”’EZ‘@IYi] ......................... 75
trenchless technology, nodig technology

[ ?ﬁiﬁ I{i ] ....................................... 82
trenchress method [#EET ] ---ooovoeeee 82
triaxial compression test [#Ef#ET#] - 40
trunk sewer [ _ﬁﬁl ........................... 18
tuning of devices [EHNFME] ----ooooooeee 20
tunnel surveys [ ;Jﬁ:@ Ii/f] .................. 35

two-layered type lubrication [#ET ¥:] 78

type of soil [HEHETPE] --oovvrremrrrrenennns 74
type test [BFRREA] -ooovvveermimeermeennnn 12
U

ultimate elongation [HFREA] - 29
ultimate limit state [EFRREA] oo 47

ultimate load-bearing capacity [& &% 4]

ultimate strength [E K EA]
unconfined compressive strength [#EdE T#:]

......................................................... 3
underground connection [##ETIE] - 66
undetected obstructions, undetected
obstacles ”ﬁ:‘@]:{i] .......................... 94

uniformly distributed load [#EET¥H:] ---74
unit weight [#ExE T¥:)
unplasticized polyvinyl chloride pipe [—#%]



upsizing, increase the diameter [#E# Ti%]

........................................................ 11
upsizing [FEE T HE] - 60
upstream [BFRFIE] --ocooooeeremeees 51
uti]j_ty corridor ”ﬁ;‘@ T ] .................. 23
utility pipes [#EETEE] --oooooeeeeeeeeeeen 67
\'%

vacuum excavation [HDD T3] -------- 80
variable speed motor [#ET VL] - 14
vehicle-mounted GPR - towing type
[HETFHERAE] --ovvovrevrmermrmmrmreneieenn, 47
vehicle-mounted GPR [#TF##&] - 46
ventilation facilities [##ETIE] - 15
vertial displacement [#ETIE] ---ooovoeee 7
vertical cross section [HFREA] - 7
vertical earth pressure [##ETYE] - 7
vertical load [ — ] ............................. 6
vibrating screen [HEETEE] --ooveeeeeeees 51
viewing angle [BNFEEE] -ovmvereneee 46
viscosity [HEE T ] e, 78
visibility [BEPNTHRL] --oevooeemrermrmreneens 44
vitrified clay pipe, [—H%] oooeeeeeneeenns 84
void ratio [HEXETIE] ---ovveememrmreennnns 16
void [HEET ] --oovvmremrems 26
volcanic ash [#EEETIE] «--oooovervrernnnns 12

index
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walk-behind GPR [#TF##&] ----ovooveeee 70
wall thickness [%@.%Eﬁz] ................... 15
wall thickness [%@.%Eﬁz] ................... 77
water content Hzﬁiﬁj:‘jil ................... 17
water discharging facility [##ET ] ----79
water pressure test [H#HETIE] ---oovveee 52
water pressure Hﬁﬁi{ﬁ] .................. 52
water supply and discharge facilities

[;J:ﬁﬁ T {i ] ....................................... 292
water supply facilities [H#E#ET 3] - 22
watertightness test [#E#T#] - 54
water-tightness [ _}5&1 ....................... 54
waveform of ground vibrations [—#%] ---44
well point method [H#ETE] ---oovooveeeeee 4
wet density of soil [#H#ETIE] ----ovvoeveeee 69
wet density ”ﬁﬁii{f] ...................... 44
wet unit weight [;J:ﬁﬁ I&] ................. 44
wet [%@.%Eﬁz] ................................. 48
Winch [HEHETIE] «woovveoveovmorsemnnennennns 4
winding machine [FEEALE] ----ovvoeeeeee 55
without (the need for) an arrival shaft

”;ﬁiﬁ I{i ] ....................................... 73
Y

yawing [%5@1“&] ............................ 98
Z

zero stress [%‘:%Eﬁf] ........................ 58



T—FEH  s-vbsr>  lggErm
arching action

JH (3%) : Face stability is often aided by an arching action in ground ahead of the face.
FBICH) - O oZ2E ik, mkEL o7 —FEAME Z LIk > TREN TS Z &
DN,

Ty h=RXT A B HESLERLDAE

a asset management

F5] (3€) : Assessing sewer condition is the critical part of asset management.

MBI(R) « FAREEE X OREFIEZT £y bR A F&fTH) ETHELRERTH D,

(]

THELEV T eExkori
a adaptor ring

J%1 (3%) : An adaptor ring was necessary to modify the diameter of the pipe jacking
machine.

MEIR) - IEROBROFIEICT ¥ 72 ) o IRnE Lo Tz,

JEKHEETIE  poxdvLacsiEd  [#ETHE]
a compressed air pipe jacking method

A (3) : The compressed air pipe jacking method can allow excavation in unstable soils
below the water table.

MEICR) « EAHEE TR, #E FKAZEL N ORZE R THIHIT 5 2 L3 TE 2,

JEMEIRE  solecsrsy  [EHEL]
a compressive strength

A (#) : The compressive strength of the liner material was found to be quite variable.
HBICR) - BAMOEMME X, 22720 AT 52 LRI LT,

JEMERER  poLw<Lida [T

a compression test

%1 (3%) : The concrete used in the jacking pipes was regularly subjected to compression
tests.

MEICR) = e & LTilibing a7 U — MIESIIIC MR &2 52 1 Tz,

JEHEMEAREL moLwcmravninds [EBEA]

compressive elastic modulus, compressive modulus of elasticity

JEMEIR S pole<ors  [HgTH]
compressive strength

A% (#) : The compressive strength of the concrete exceeded the requirement in the
specification.

MBICH) » =227 U — b OERMTR S 1, AEREOEREAE LR -7,

[HErE TH:]



JEEE  wozisr [HTH
a pressure pipe, force main
A% (3%) : A force main for sewer is a pressure pipe that allows sewage to be pumped rather

than flow by gravity.
MBICH) « FAEICHWSEREZ, BRR FTERS, ROTEETLIETH D,

FEERT pozdiErsr  [HETiE]

) pressure pump
] (3€) : A pressure pump equipment was set at the back of the jacking machine to pump

out the soil to the ground.
FBI(R) : BEE 2SN T 272002, BREME 5 1D EER Y T3 2 50 LT,

JEZE  sobe<  EEEA]
a bonded by contact pressure, pressure-bonded

%1 (3%) : The liner was bonded only by contact pressure to the inner surface of the existing

pipe.
HBI(H) : 2074 F—13BEEE OWNHEIZES SN2 THEE ST,

JEAR_TRERFR(IOREHETE) Holcdd LRI H TWLE [HET ]

pilot tube-two pass method
A (3) : After the pilot tube was installed, two passes were used to enlarge the hole and

install the product pipe.
HEI(H) - 8B LA EA%, —TRHECIERL, FiE 28 L CHBGEE L,

JEAR (hoBEHET L) BolcwdLE  [HEETE]
a pilot tube method

A (#) : The pilot tube method can utilize smaller shafts than for most other pipe jacking
methods.
MEI(R) - EARO/NARHEE TIET, oL < OHEETIEL D /NIOSIH A 5 Z L AT
Do

JEFRER  pozoLgs  [HETHE]
a consolidation test

A1 (3%) : A consolidation test was carried out to assess the impact of groundwater changes
on soil settlement.
FEICH) » MR AKROZAEDA AR NI ED X O R E 52 507+ 5720, JEERBR)
1T,

FEBILT  ponobis  [HETHE]

a consolidation settlement
A (3) : The anticipated consolidation settlement was an important part of the overall
settlement expected.

MEICE) - FRILZZEREE T, £ FREZHERT L ETEE BRI Z R L,



7T —F M ssxs—txrv  [HDD T#]
a approach distance, setback distance
J%1 (3%) : The depth of the utility to be installed meant that the approach distance would

have to be large.

MEIR) - MRTPEDEDRELZETLLT 7 n—F 2ROV ENRDH ST,

TUTFTZERE sacntelanrad HTFREE]
a receiving sensitivity of antenna
A% (#) : The receiving sensivity of the antenna could be adjusted according to the ground

conditions and depth of the object to be located.
HEI(H) 7o T P2 EREL, BB SN TV DB OSM L TR0 12 X - T4

S =

1T,

e A o) = =
BEEH  vrrselr  (EANRE]
abnormalities, anomalies
61 (F%) : Automating the detection of anomalies can reduce inspection time.

MEICH) - FAEEORE &N 2 BB CRINT 5 2 LIk, AR ORI BN 5,

BREOHE wrrsodse 1EnEE
a presence of abnormalities

A (3) : The presence of abnormalities can indicate pipe deterioration.

MBIR) « REOFEIEDOHLETRT D22 LD 5,

—HEMETRE  wbiibolecxrsrr  [HETE]
unconfined compressive strength
HH (3) : A test for the unconfined compressive strength of concrete is a commonly required

test.
HEI(H) - EmE, 227 U — MOE— i EfERERR AT 5 2 ENERSN TV D,

—WRALEERE  veCLrvwor  [HEETHE]
primary separation plant
A (3) : At the primary seperation plant, a vibrating sieve was used to separate the soil

from the returned slurry.

MBICH) AP . PRIEAR SHREI £ 2 0B 2 720I, IREBI 7 v A 2 L7,

—REAN (84 D) WHLBYSIeH (BoEVD)  [HEETH]
first-stage lubrication
B (FF) : A two-part mixed lubricant was used for the first stage lubrication so that it could
seal the tail void and not get diluted by groundwater.

MEICR) « —WEAZ, #FKICHRS AT, 22O 7 —AARA FOHERTE 2 MRS 2 A
TEEM L

—Br—V VTR vetesd-LacLE  [HETE]
a single casing type



—EEINAEHBE  voruvnErAT I ES  [EREA]
a integral locking mechanism
%1 (3%) : The extruded profile is wound using a winding machine and now has an integral
locking mechanism (structure).

MEICR) « FHEIE S U fRR AL, B RRIC Ko TRBEIC A S, — R A B TS
LD,

—EEEEE L vorvzsrimazr  [EREAE]
a composite pipe with an integral structural performance,
Iintegral pipe structure

GIEBFIER]  vomnigs LEw  [HeETE]

anti-seepage material
%1 (3%) : Anti-seepage material was used to prevent the slurry from being absorbed by the
face.

MBI @ BJeK B EIINTRIET 2 D &P <Tosd, BRIERL M BMEH S 7z,

EHFMRBEEZROBEE veswnsseorboni~x  [BEEA]
a anisotropic wall
A% (3) : For CIPP products of anisotropic wall construction, only circumferential samples
should be used.
FEICH) « BGPERESE O RE 2 Fr OBUGRHLE Oa 1L, MEFmY 7 oB iz Lz
UL B 720,

y Ve Snib  [HETE]

a winch

F5] (3%) : The core part (drive unit) of the machine was drawn back by a winch.
FEICH) - IREREDOBRERTIL Y ¢ o FIZ K o> THIE R ST,

Tz )VIRA VR LIE Saxs@eakziiEsy [HETH
well point method
A% (#) : The well point method removes groundwater through multiple wells across a site
and hence lowers the groundwater table.

MBICR) © 7 = b RA o b TIEE, KIEPRICEEOEKE 2 L, PR 2K 5,

=M 53<¢h  [HETHE]
3 bell end

H#1 (#) : The bell end of a pipe is enlarged to receive the spigot end of the adjacent pipe.
HEI(H) - BoZ0E, BHENPHEALLT VWL )ICHT — =227 T\ 5%,

HIAHBN 7 — swzspb— [#HELE]
) embedded joint collar
%1 (3%) : An embedded joint collar may be used to strengthen a joint and provide a better

sealing capability.
HEICH) - HAR D T —1X, FLmib L, KEMEZEDLT-DITHND,



HELM  swprisn [HETE
£ backfilling material
A% (3) : The backfilling material used to fill the hole in the road needed to be well
compacted to prevent road settlement.

MEICH) = BRESOEIRD IO 2R LAIE, BiEOR F2Mikd 570t Ez
ITORTNER B,

EADK serwmEn [BEEA]
back-filling material, filler,

AT sarwon (ETE
a hauling facilities
1 (3%) : The hauling facilities are a critical part of the site planning.
FBICH) - EEER L. BIGRTIICBWTEETH D,

KAIAONT A zvzxe50F% [BEEE]

a permanent deformation
A (3) : After the earthquake, the pipe was found to have suffered a permanent
deformation.

MEI(R)  HEEDH, FITKAOT RSN,

BRI zzxvcrse  megTs
a liquefaction

HH1 (3%) : The soil at the job site had a high risk of liquefaction.
MEI(R) - BUGITERR LT D faRtEn sy HEZE - 72,

WRMERRIR  azevdasn  [Heer]
3 liquid limit
A (#) : The liquid limit of a clay is one of several important soil properties that is
determined in the laboratory.

MBICE) R EOWRMERFT BFEFT TIT i 2 TEORBRO P THi b EERWBRO —~>T
b5,

NfE  zwmb  [HETE
a N-value
J%1 (3%) : The N-value of a soil determines its resistance to penetration by a steel tube and
is correlated to other soil parameters.

MEICH) - g NEZ, Sfo s Uz mIcBEASE5BOE N TRET 260 T, +
BRI A= LAHER H 5,



FEM AT  zsv—xomves  [HgTE]
finite element model analysis
AW FEM analysis
HH (#) : The FEM analysis showed that if the jacking force would exceed 10,000 kN, the

existing pipe would be affected.
AFICH) © FEMMTOFES, HEESIAS 10,000 kN %88 2 5 & BERE BICHENH D Z & 2vH
L7,

ERERIERE  camczosiEa EETH
control panel
HH (3) : Tt is helpful if the microtunneling operator at the control panel also has direct

visual contact with workers in the launch shaft.
HBI(R) - mEEREE 2 EET 24— %, BEHIOEEE L BEHTHEEZIRD A 25
LRV,

MAFIAHT  xadvecss  [EETE]
a circular shaft

61 (F%) : A circular shaft is more efficient structurally in resisting the lateral soil pressure.

MEICR) = FIESZHUIMOTE & 0 [ LIS 228 H 5,

MILRARER  xaccesioa  EEEE]
a curved flexural test
A1 (3%) : The results of a curved flexural test are likely to vary from those of a straight

specimen.

MEICR) = FRERBROFEST, RO ORBAER & 13805 Z L%,

MAFR  xalesEs525 [—#]
a circumferential (direction)

%I (3%) : A circumferential crack runs approximately at right angles to the longitudinal
direction of the sewer.

HBICR) - BEFMO Y 7 v 71, TKEEOREEZIN L TEBBIXZEAIZES TN,
5% - TJ5m) Z a4 oliz,  direction (X717 72 < TH Ly,

BOARE  zalavz<endn [HETE]
forming by centrifugal force, centrifugal moulding
1 (3%) : Some types of concrete pipes are formed by centrifugal molding within a steel
pipe that determines the outside diameter of the pipe.
MEIR) « =7 ) — MEOTITIE, #OMEE Z MW TEOLDEIE CTHRIET 2 b D1 H
V. FILOOE DRI TEEIZ L - TR E D,

SREME  xabrimled [
a vertical load

HH (3) : A part of the vertical load applied to the pipe comes from traffic loads.
FAF(A) : BICERT 28 EMEO L. XBEMEICLID2HDTH D,



SAEWTE — zabr<mams  EBEA]
vertical cross section

$AETFE zabicrho [T

a vertical earth pressure
A% (#) : The depth to the top of the pipe was used to calculate the vertical earth pressure

on the pipe.
RBI(H) B0 58E HEEZFNT 5, & LETo ko n i Ini,

SREZENL  z2abri~av  [EETHE]
a vertial displacement

A (3) : The vertical displacement of the road surface above the pipe installation was very
small.

MBI - B U2 BB R OSMEAN &IIER ST o7,

JIEBAE Bore5~aviE>  EEEE]
response displacement method

oI OTHEER BovroFaErces [BREA]

stress-strain curve
JBI (2£) : The modulus of the material could be determined from its stress-strain curve.

MEICH) - MER IS, £ OB DIET)-OF Bl B3RO 5 Z N TE %,

A —ARHEE TR s—m—LzruLamzsie [
a auger boring (method)

1 (3%) : The auger boring method was used to install a pipe through the roadway
embankment.

MBI BB L2 R L TR 2 Bk 201, A= —AHESG Aoz,

A —TRGCER p—mLzeasrrrn [EETE]
auger MTBM

1 (3%) : When using an auger MTBM, the casing pipe being jacked must resist the wear
of the rotating auger.
MEIR) - A= AROEEEEL S HE, Uy y X THEIND r—v 7813, BT 54—
AT IR W EREMEZ RO B D,

A= FR/ DR HEE Tk
B=BEILELEIZHOTVLATVLAZIED (e T k]
auger boring microtunneling method
J%1 (3%) : An auger boring microtuneling method was selected as a result of the site
investigation process.

MEICR) - BSMEZIT o7&, A—THAVNOIREHETIEZRNT 5 2 LvikEo T,



F—N—=F v~ p—iE-rol  [HETE]
a over-cut, over-cutting area
MEICH) - THEhEdRE] T 20,

A (KR BN [eETE]

pressure plate, abutment plate
HI1 (3%) : If the abutment plate is not sized correctly, damage to the shaft wall can occur.
MBI« A DE G 72T E TRWISEIINSUCHRE R E L 5 TR H %,

S sip eETE]

a thrust ring, pressure ring
61 (F%) : A thrust ring is important to distribute the jacking loads evenly around the pipe.
MBICH) - fdmiE, B ICHEICHEE ) 2R 2 D DICEEREF &2 R,

IR socroee  ERE4]
£ profile
H# (3) : Spirally-wound pipes have fixed or variable diameter and are made of profiled
plastic strips.

MEICR) « DIEBEITT T AF v 7 -WOFIREN O LE T, IEBRO LA TN D, X
NENEZONDETH D,

FRL—Z BR—7 [~

a operator
1 (3%) : Operator's safety should always come first.

HABIE) : WAL F XL —Z DBRENE —Th b,

BMBARTE  securoovecosigs  lEeTx
soldier piles and lagging method
1 (3%) : The soldier piles and lagging method was selected for the excavation.
MBICH) - JEIGE L LT BMBUR IR CIED & T T,

AT  svoars  (BBEL)
£ folded pipe
JBI (3%) : To revert (unfold) the folded pipe perfectly, installation conforming to the
specified temperature/time progression is important.

MBICR) - InaE zseelcEr a2z <) 321k, BUE ShiziiE & R 2T+ 5 2
ENREITH S,

NEBRE  subooks [BEREA]

a strength against external pressure
M1 (3%) : The thin liner had an adequate strength against internal pressure but did not
have the required strength against external pressure.

AFI(A) : ZOHENT A T =13 Z2NERI ZEf > TR, BERAERI 2> T
Mmool



SRR meas< [EeTE]
a outer shell

A% (3) : The core driving unit is able to be separated from the outer shell of the machine.
HBI(A) : IEEROBERRIINE S DBET A Z E N TE T,

AE medv [
a outer diameter
BT : OD
H# (#) : The outer diameter of a pipe controls the size of a microtunneling machine for
installation.

FBICH) : IREE ORI, HEEE OAMRIC L > TR E D,
i : outside & ¥V outer ® F34HH, PN IE inner diameter (ID),

BEO®ES  »voos  BEETHE
opening
41 (3%) : The boulder became stuck in the opening of the microtunneling machine.

MEICR) - HEEREOBH NI A G £ - 7,

BAHITIE  »vacooes [T
open-cut, trenchless method

1 (3%) : The open-cut method in the busy street caused traffic delays.
HEI(H) - 288 EDNZVERE TORAI TIEIIR @R OJRK & 72 5,

SV EER (BEERE D) BALDIE KoLAEn) [T
outer periphery

H% (3) : All the cutter bits of the outer periphery were needed to be folded inward to
reduce the outer diameter of the machine.

AFI(R) - @AM ERENT D7D, ARHOETOT v Z—y b ERNENIINT 2 L3N
HoT,

B sveon eFEE]
a diffracted wave

1 (3%) : The image obtained by the GPR equipment showed a hyperbolic diffracted wave,
which is characteristic of a cavity reflection waveform.

MEICE) 2ot v — 2 RERIC L - THAS L2BEHERIZIE, ZERICH > TTE 5 RO
FHECT & 2 ARG O BIFTIE 23R ST,

SMEIREE svzseaa IEBEE]
a time to which values are to be extrapolated



SAEBRE vz [EmEE£]
a external membrane
A% () : In sewers with running infiltration, a pre-liner or external membrane can be used
to prevent adverse influence to the resin system.
M)« FAREBEEICRAKBSDHE1L, 7L T A F—F MR A TR 27 &
~OEHBEP S ZLNTE D,

WE ruvb (BREE]
a rehabilitation

AWEFE : rehab

F5] (3€) : The sewer business is shifting from construction to rehabilitation.

FFI(H) © FAREFEIL ERPDOUEDOHRHMUA~LEBITL TN D,

%5 T X THAE] OFEOERSHINO B GIETERD 5, EEEIEBHIE
(ISTT) O A KT A > TlE, k& rehabilitation T, HA T (BUGHLES) A
renovation 7275, WA L% % rehabilitation &\ 9 FESH N —#HITH D, ISTT 25 EAL
IZ % %E=rehabilitation, FNLIZ ¥ AE=renovation &9 FHFEZ > T\ D DX,
rehabilitation (%) OHIZEMMLX (MEBFE LK | 228 Ok 572, BERE
EREE RN ORMEICHE 2T 2 A RNb 586 Thd, —FH T, B RX
% % (rehabilitation) Tlid7e < . fiaxE % (Pipe replacement) &9 N7 L7=23%8 &
THZEZHFBELLAOND, TOXHT, ZTNOHOSHEOEMHMA, K OHM D55
X, EBEMIICEEZEXFTNEE > TWRWEMIZH D,

53 . ERRIEBREI BN 2 00 %7 http//istt.com/index/guidelines

WEHETIE  svscdvLazrgs  [HgETHE]
a microtunneling for pipe reconstruction
JA%1 (3%) : Microtunneling for pipe reconstruction may be used when it is important to
replace the existing pipe without altering the alignment.
HBI(R) @ EEHEE TR, BERRE ORI A AR T2 Z LA Lo WERITHE> 2 &
DTE D,

i« EHEEI BN CTIRIZ LA LT TE LT, HE TIEOZFHIZH Ao T (EE
FEBRBIFEIN 2 Do EE), K-> TZ ZTIEH LWER %2 % T, “microtunneling for pipe
reconstruction” & L7z,

EEsf (v FR— L EBEE D)
BNTABL (EME—5 EDPAZ L D) [EHE4E]
rotation angle

[EEZEE (v &) PNTAZL & (o) (e T35)

rotating speed (of a cutter)
JABI (3%) : Generally, the rotating speed of a cutter head is at constant rate.
RBICH) © — RN v Z OEERE X EETH D,

10



A Fa—TF sves—b  [EEEL]
a guide-roller, roller

A1 (3%) : A close-fit liner pipe should enter the host pipe with a help of guide roller to keep
it in the center of the cross-section.

MBICR) - FAEE O TIE, TA Fe—7 O &0 BERE (26 L TEATOALEN 65| &
iAte,

FREI<EE svpaiy  [BBEAE]

a interface separation

BIMSZETRERE svvec<rEomas BBTEE]
a primary cavity detection

%1 (3%) : To asses where cavities are most likely to be present, the "primary cavity
detection" is conducted by vehicle-mounted GPR.

RBICH) = B N OZERMNFAET 2 FTREMEDS @O E T 2 TR 2 BRE, Bl GPR % T
"B ZE R PR A 21T D .

FEAE  se<bros  [HETH
£ building inspection
A% (3%) : A detailed building inspection carried out before and after the microtunneling job
showed that there was no damage to the building.

MEICR) « HEE T 21T 9 i TIT o TCRFM R KB A & - T, #tE TIZ K 28 ~D1R
BIRNZ Lo T,

BEIY  peznzy  UeETH
a exit eye cutting, entrance ring cutting

1 (3%) : The exit eye cutting was carried out after grouting the soil adjacent to the shaft.
FBICH) @ SEYUHE O HBRIZSRRIEAEIE L%, 858910 BMThbiic,

PR miv [ETE)

a upsizing, increase the diameter
A1 (3) : This new pipe reconstruction technique can upsize the existing pipe diameter by
20%.
MBI(R) © 2 OREHEERANIL, B O Z 20% IR L TR T2 2 LN TE 5,
i - EEHEE TR 2 A8 L7 3,

JENRHRE]  2<s<<oa< [T
over-cut, over-cutting area
JHI (3%) : An overcut in pipe jacking reduces frictional forces on the pipe string.

MBI - HEE TR 30T SRR AL, EIMNEIZ 0% BRI A KT 5 Z L3 TE %,

PEHE N B 3¢ sd~od [T

a reamer

A (#) : The reamer was prepared at the shaft for the second drive to enlarge the bore.
HEI(H) « TR E OIERHIO 72 DIZ, JElE~y RBSLHUCERY (17 6T,

11



PEHRARYE Y PR EIEY [T

a overcut

H# (3) : An overcut to the outside pipe diameter of 25mm was considered optimum for the
job.
MEICH) - AEORETIE, EHEIIR 5 Rl EER M Y 25 26mm THh 5 &l Sz,

KILK  psaipe [ETE]
a volcanic ash

JA5) (3%) : Bentonite is a form of volcanic ash.
FAFI(A) « X b A MEIKILRDO—2DIERETH 5,

WEZOHEE sresrbaprr [HBEEAL]
a temperature of deflection under load

X w»eo  lHETHE]
a temporary works

J%1 (3%) : A deadline was imposed for the removal of the temporary works after completion
of the installation.

MBICHE) - fE 58 T % ORI EBIR DS 3T b,

[CTE G R LR G-It £
a a resolution of XXX pixels

F#3] (3€) : The CCTV had a resolution of 400,000 pixels.
MEIR) - 207 LED AT OEIFEEIL 400,000 &7 L Th o7,

BIERBR srlxlga [EmEs]
a type test

FAHT  pese 1w
a clean up

% (3%) : The final step typically is to clean up the job site.
FHEICH) » CEWNRHEERED) mEOTRIL, B, AfhHEEE R D,

FIERRE  praLar  [wTRE]
a penetration depth

A% (3) : A major element in the evaluation of the performance of a detection system is the

penetration depth.
FHEICH) - PTERRE X, BREV AT LOMEEZFHIT 5 L TRERERTH S,

EWE »ortes  [EETH
a live load
A% (#) : The shallow pipe under the road meant that a high live load would act on the

pipe.
FBICH) - B N ICEREER SN BT RE RIERER DN D,

12



BH wosv UegT)
a lubricant

FBI (3%) : To reduce the jacking force, lubricant was injected in two stages.

MBICR) - HEEDIKR DT M & BB TIEA LTz,

WBHMEAN  posebesices  [EETE]
£ lubricant injection
%1 (3%) : Lubricant injection is an important component of successful long distance pipe

jacking.
HEICH) - EMENTREBEHEEZ1T ) ETRUIRERTH D,

TBMIEAZEE rosubedsicesz5b  [HEETHE]
lubrication injection plant
%1 (3%) : When the lubrication injection plant was fixed, the jacking loads returned to
normal.

MBICH) - M EAEEOERE T %, HEEDNIEF IR -7,

BMABEAIL rosvistediceso5  [HETHE]
a lubrication port
A% (3) : Lubrication ports were spaced equally around the circumference of the pipe.

MBICR) - AP HEASLANE A E S H bR TRLE S vz,

By B —AR—Y Protr—FiE—< (4 T3]
a spoke cutter

A1 (3%) : Spoke cutters are often preferred when tunnel face support is not required.
MBI(R) « By Z—AR—=7 3@, GPRARRE L2 WEEITEbh D,

A BF XN porbeid [HETE]
a slurry chamber

1 (F%) : The sticky clay was clogging the slurry chamber.
FBICR) © EREORS LR v X —F v U NIZEEE D 2L 2 LT,

HoZEY R porvor [HETHE
a cutter bit

HI%1 (J%) : At the end of the drive, the cutter bits were severely worn.
FBI(H) - #EER T % OD v 2 By NI, 27D EEFEL TV,

HyZ~Ny R pok~or  [#ELE]
a cutter head

JA (3%) : The cutter head could be rotated in either direction.
AFIH) : 200 v X~y RIZEWRITENZREES A[FETH o 7,

13



A& HEME  propaoxc  [ETH
() flexible pipe joint
A% (#) : The flexible pipe joint permitted the pipe to follow the curved alignment.
FBICR) - /e Y ERFOEHAICLY, MfREEIR L Z LN TXT,

AL HOMBEX L provvsrasr  [HETE]
£ flexible pipe

JBI (3%) : A flexible pipe is better able to negotiate curves.
MBIA) « /P& S HEE X XXk iE O LRFEH I/ D,

AIEHOMTF 2—T proevbe—x  [BEE£]
a flexible tube

F5] (3%) : By the use of fluid (water or air) pressure, flexible tubes or hoses can be turned

inside out.
FEICH) - ifRE OKUTZER) ZEHAL T, flE 9T 2 — 7 NIF—ADOREZ KiZ I &
Ay

AR R phatosd [Tl
a combustible gas, flammable gas
%1 (3%) : When pipe jacking in gassy ground conditions, equipment must be specially
designed to prevent ignition of a flammable gas.

MBICH) = ATRIET A 23 A T2 B2 HEE S 2 B0, WIRME T R 51K L2 W ReRiE G T OB
a2 L,

AT —4 peazdb—r  [HETH]
a variable speed motor

A (#) : The variable speed motor allowed better control of the process.
AFI(A) : AIEHEE—XIZL - T, fELTORENRM E L,

N7 —F  po—oET  [HETHE]
collar joint
H1 (3%) : A collar joint is able to reduce jacking loads compared to the jacking of a bell and

spigot joint.
MEIR) - 7 —f#FFIAe Ty FARFELVHENZ T2 2 e TE %,

T ABHESRIL T T AT v 7 &
BHTHANVE L INELT LI DA [—#&]
glass fiber reinforced thermosetting plastic pipes
EWEIE : GRP pipe
A1 (3%) : The specification permitted the use of glass fiber reinforced thermosetting plastic

pipes.
FAFI(A) - HAREICT T AL 77 2T 7 EOERANHFRI ST,
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N7 A= 7 ) — NE
BOTHANTOEALZAL Y —LDA [(HeE T k]
glass fiber reinforced concrete pipe
A (3) : A glass-fiber reinforced pipe is much lighter than an equivalent reinforced

concrete pipe.
MBI(R) - T A M =7 U — MEIX, FEOSFHa 7V —MERDNRVBEETH
Do

ZZREE  posurs [T
a connecting pipe

F5] (32) : Once the connecting pipe was installed, the pipe string was complete.
MBI(R) - ZEREEZHRE L, FRBENTER LT,

IR »veor  [ETHE]
temporary facilities

A1 (F%) : In a remote site, temporary facilities are typically more extensive.

ABICR) - ERRHEIE OSE T, IR EEIZ R D 2 LD %0,

T  »ve>  [ExEE]
a downstream
A (3) : The camera was able to inspect both the upstream and the downstream direction

from the same manhole.
HEI(R) : ZOFEL AT IT—Fro~ A=t Eiie FTROMGERET AN T
77

BE  pabo [T

a pipe wall thickness
%1 (3%) : The pipe wall thickness was increased to handle the pipe installation at a greater
depth.
HBI(R) e TALEO T4 8RO T, FEEZEL L,

BE., WE  sibo, i<do  [HBEL]

wall thickness
J%1 (3%) : The actual wall thickness of an installed CIPP liner is not easy to assess without
damaging the liner.

MEI(R) - BUGHALE Ot Lk OBREZRES B, HE252TTHORRETH S,

BESE  paxeov  [HeETH]

() ventilation facilities
A% (3) : Noise shielding had to be used for the ventilation facilities in the residential area.

MBICR) - AEEHUZ IS W TR K PIE R E 23T 2 372 6720,
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RIEICHEERE PAEEICOIMOEZOEE S [HETE]
a detrimental influence on the environment

A% (3) : The construction site was adjacent to a nature reserve and a detrimental
influence on the environment was a concern.

HAEI(H) @ i CHIGIIBREEXKICERE L TR, BEICHEEREENED Z ENBAESIN
77

BREBRE saxroEes  [HEETE]

a Environmental protection
A () : The requirements for environmental protection of the riverside were very strict.

MBEICR) - PR WHIX 7E 5 72D T, BREEREIEERFL Lo T2,

BOMAT  wpacvrnd  [gw#EE]
a manhole camera

A% (3) : The inspection team inspected the same section with CCTV and a manhole
camera.

MEI(R) : AETF—LEIR—RKMEZTLET AT LEON AT OmG THAE LT,

BE v R
a pipe diameter

BT : dia.

JH (3%) : The pipe diameter was selected based on the design flow.

FBI(H) - FERRICES S ERNRD b,

% ERETTI T ThD ¢ 2 TEMRT DL, WS TIICFIT AR Z T ATRetEn &
5o Lo TERORRLITELE L TUIREHLESIEFOEE - DN 1000, W£E : ID 1000, 4+
£ : 0D 1000, 2%, diameter AWM & "dia"t EL Z ¢ b H D,

BT ZEK  sadere BegTs

a pore water
1 (3%) : The granular soil allowed a significant flow of pore water into the pit.

MEICR) Rk 725720 T REDMIT KB IZHUTHA LT,

BT EAKE  padzdvso [HEETE]

a pore water pressure
A (3) : The pore water pressure at the bottom of the deep shaft required special
provisions against uplift.

MBICH) - TROSZHUZ 1T RN E KRR, 3% RS U TR Z 3R RO 5 b,

FFEE  pagso HeETs
a void ratio

JBI (3£) : An increase in the void ratio of the soil was able to absorb some of the soil loss in
the microtunneling process.
HEI(R) « Lo o, #HEETICRAE L-HILOREZ WS S0 KING 5 Z &2
T&7,
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IR pagzvo  [HETHE]

a porosity
A% (3) : The granular soil had a very high porosity and was prone to settlement under

vibration.

MEICR) bR BEEOEIT EREZF>TWDHO T, IRE) F TR IR ELT,

wE (AT H) PATH  EBEA]

a interlock, interlocking
1 (3%) : The interlock of the liner strips formed a watertight seal.

MBICH) - HRIEZ RS SED Z LI KV KEENER S Lz,

BETE sarciEszs [
longitudinal direction, pipe axis direction
A% (3) : Adequate strength in the longitudinal direction was verified against Level 2

earthquake motion.

MBICR) - LryL 2 WRENSK LT, ERT R OREDR+32H 570 E 9 DMREE S L7z,

BN sAatc@Escstumn e [HETHE]

a pipe strength against axial load
%1 (3%) : The pipe strength against axial load is often the key parameter in selecting a pipe

for a pipe jacking project.

MBI - TR S 3 2T DB, #ERDNTA—FZTHD I ENE,

BRIRBRRE] savrodxs: [BBEA)

annular space
%1 (3%) : The annular space between the pipe and the ground was filled by grout.
HEI(H) & e ORI 7 U MoX-oTHRBESE,

B maLa EEEA
a impregnation, wet-out
H# (3) : If the lining tube is not impregnated enough with liquid resin, the installed liner

will not meet the required strength.
HEI(H) - BIGEELE RO T A T —2E5BE T, RIKBIEEZ Lo & S0 iiX, i
TREOHEAE (T LEIRTRIE D 720,

EREM saLazse EREE]
a carrier material
1 (3%) : The carrier material can itself have a reinforcing effect.

MBI - &REMIE, T AERICHRIEREZRET 2 2B TE %,

EBKE  sarvvo [HETH]
a water content
1 (3%) : Peat soils have a very high water content.

MBICE) = JetkEid, mVEKREZ RO,
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EREX 1 (FK) IAAEIDAE L (FF0) [—]

trunk sewer
A% (#) : The trunk sewer always had a significant flow which made a condition survey
difficult to execute.

HABI(H) : 20O FKEBBE X 238, DRV OWRERH-7-0 T, IRWHEZIT 5 OIL K
7Zo7,

BRIART A—/V pre<iogbe—s  [HETH
a observation port

H#1 (3%) : The geological condition and unknown obstructions in the tunnel face can be

observed by a CCD camera inserted through an observation port.
HEI(H) - MR & B oEE® X, BIHAHA T R — L Z@ L T CCD 7 A7 THEiRT 52 &
NTED,

BEIET]  warvssord ERE£]
a pipe stress

BEOTHE  sarvodfnves (BBEA]
a pipe strain, level of pipe strain

B paras UpgTE
a pipe end

J% (3%) : The pipe end was damaged by an eccentric load at the joint.
FEICH) - BRI D305 Tl Canf B & 0 F i A LT,

Bl ER. sarahoEsLE [

£ pipe splitting  (method)
H# (3) : The pipe splitting method was chosen to replace the existing plastic pipe.
HBI(R)  BER DT 7 AT v 7 EOEEE A \E WA T ANRE Sz,

BE  »avbrs  BeETE
a pipe length

J1 (3%) : Alonger pipe length can reduce the overall time for a pipe jacking job.
FABI(R) - #HEEENREWEHET 2R T AT 2 LN TE 5,

BRETF (BREALR) PAASET (ABZ HENE D) G En
£ fitting

A (3) : The fitting was for reconnecting a lined main pipe to a renovated lateral pipe.
HBI(R) : ZOEMFIX. T4 =0 75 LIEAREZ, BA LB EICHER T 5 7290 Ofk
FTho,

BNE  sanvbross [(BEAREE]

a pipe inspection
A (3) : Sewer pipe inpection shold be conducted periodically.
HBICH) @ TAEEOENHEITEHIITON A& Th D,
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BAO MAZ® S>>  [HDD Tix]

a entry pit
A% (3%) : The entry point is the point that a drill head enters the ground.
MEICR) : BEARIZ R b~y FOMEI~D AR TH D,

BARBR  saicedLda DEETE]
a penetration test

JAB (3%) : A penetration test is a convenient way to assess soil properties.

MEICH) « BRI EE 2542 OIERTH 5,

g]@ﬁj’)’i DAIZY HTNZH [#ET k]

a penetration resistance
41 (3%) : The granular soil gave a high penetrationi resistance.

MBICE) R idm OB AR 2 R o,

O PADTR [ fR)

a pipe offset, pipe displacement
A (3) : The pipe offset at the damaged joint was 20% of the inner diameter of the pipe.
FFI(A) : BE LTI A L2 O X VIO 20% % 5 T,

BOWE  srrioszr [
a breakage of pipe
A1 (3%) : The pipe arrived at the site with no defects. It was damaged during installation.
This resulted in breakage of the pipe within 2 years.
HEI(H) - BUGICEE LB ICRKIE 2> 70T, BOHEEIT LHICEEZ LD TH-
Too TOHEEGOFER, 2FELINITE OBEIA Uz,
i : Breakage (X7 7 v 7 72 EOWEH) R BIEN S D551 5,

BOER  vro~ridv  [BEEE]
a pipe deformation

%I (3%) : There was considerable pipe deformation before collapse.
FBI(H) - B OREENE X DRIE DL R 0L TV,

BOHE  srriokre [

a purpose of pipe
A% (3) : The purpose of the installed pipe was to provide additional drainage for the area.
HEI(H) - BEk L7288 OREIE, B CodokEL 0T 72 Th o7z,
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BURHR, /A FA—RTF (Y
DATENES LE EODREIEZ—TTwAL (k]
pipe bursting (method), pipe replacement (method),

pipe renewal (method)
A (3) : The old steel gas pipe was replaced by PE pipe using pipe bursting.
ABI(R) « ZOHWT ZHEIL, A TR—=2T 4 T THEZHNT PEFICANEZ N
77
fii#% : pipe bursting (3% Z e L 7223 & [N E (Z PE &% 285+ 5 =,

BEIHRER pavsmzEsLr [

() pipe extraction (method)
A% (3) : Using the pipe extraction method, the pipe was pulled out to the manhole where
it was broken up and removed.

MEICR) - Bl CRERE &~ o A — /L E THl &Rtk & 2R LIS Lz,

BHREZTIE  srstonzzsEs  [—@
£ pipe replacement (method),
%I (3%) : Pipe eating was chosen as the pipe replacement method.
FABI(R) : BOBBREZ Tk LT, AT TENRE SN,
% : pipe eating 1%, H ATV D ettt TIEICHIY 5,

BARE  prgarn EBREA]
pipe body

FEFIHEER  pabxrcwa [HEETE]

transition curve
HH1 (J%) : A transition curve section was included in the alignment.

FBI(H) - BRI E T Tz,

%W%mﬁ‘lﬁ EHNTETZVDEN [FHEEAE]

mechanical resistance

BFE  sac e
a standards

%1 (3%) : The national standards were compatible with the ISO standards.
FHEI(H) « ZOEOBEIT ISO Ml L Bk 42 FF > Tz,

BT zxsvsrowe  (EAmE]
tuning of devices
%1 (3%) : The inspection time was 5 hours, including preparation, tuning of devices and

clean up.

MEICH) - FRTHEG, B, ARSI O 2 &2, b R THE LK 2T,
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HEESHE  scercaz<vrd HEETH
a control point survey
HH (3) : A control point survey was used to establish the references for setting out the
construction work.

MBI @ R THEOWESZRE 2T 57200, BEANERHVWHT,

BERIZE xwvma [#ETH]

a product pipe
J%1 (3%) : In the final stage, the product pipe replaces the temporary pipes to complete the

installation.
AEI(H) « ChNABREHE TIEOEAN TR FRITEWT) &k TR CII s N BRI AE & &
265,

BIERE  xeves  mwE
a sacrificial layer

1 (F%) : A sacrificial layer was used to extend the life of the pipe against erosion
problems.

MBI - EORRZPIE ., WHFERL T 20, BIEESER T bhi,

BERE  zwonn  (EEREA]
a existing pipeline
H# (3) : One of the features of cured-in-place pipes is that the liner generally conforms to

the surface features of the existing pipeline.
HBI(R) - BUGEELE DR MO —o1%, BEREOREIRBIZT A T =P toTndH Lo Z &
TH D,

BEE (HE) xwons (X950A) (]
existing pipe
H# (#) : The old existing pipe was replaced by a PE pipe using the pipe busrsting method.
HBICH) « 2O HOBERE LB Of TR—=2F 4 7)) 12X ->T, PEFBICAELR
77

BERRE (EAEIIXLO)
EHODA (ZIFVHPALTEVLT) (EHEA]
a host pipe, existing pipe
HI41 (3%) : The host pipe needed cleaning before the CIPP lining could be installed.
HBICR) : BIGE L EZ W=7 A4 =2 7 %17 2R, BERE OGN LETE 572,
% : host pipe &%, MAEEITHORRL72DE, DEVEERELTET,

HB xwr peETE)
a baseline

F5] (3€) : Construction measurements were tied to the local survey baseline.
FBI(R) - BRI &1 X B &SI S\ Tt b,
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ol xr> [T

a trajectory
A% (#) : The monitored trajectory of the pipe jacking machine was very close to the

planned alignment.
HBICH) - EEOWEZ =% — Lo & 2 A, FHRfRZICH 2 Do Tz,
i« COEEHEME TR 2480 L 723 30,

BEB L  seszL
a railway crossing

A (#) : The pipeline railway crossing needed an additional approval process.

ABICR) - BuEE L oS TEFmI, HaR5 &R FhE BB ETH T,

HEAKEER @i dvtestr  BEETE]
a datum line

JBI (32) : The site measurements were referenced to the datum line established at the
beginning of the project.
JAFI(A) - BRI T B SN E S Nz AR BERIZ LSV T Thbiuiz,

AR xesxrcer  [EREE]

a sharp curve, tight curve
A% (3) : Wrinkles in the liner are possible at sharp curves in the host pipe.
HEI(H) © A4 =T URRET DRREMD & 5 D%, BERE ORI TH 5,

BHRHEE  zeozrcuwatuLe [HEETE]
a sharply curved pipe jacking
F5] (3€) : Sharply curved pipe jacking is technically challenging.
FEICH) - 2B HEE I E IRk T d 5,

AR zesdvesuv UeETE]
a water supply facilities

JHI (3%) : The existing water supply facilities at the site were inadequate.
FBICR) - Bl OB KERHIIAR#E Y 2 b O Th -7,

WHEARERE  2wsmodve-r BT

water supply and discharge facilities
J% (3%) : The water supply and discharge facilities for the site needed improvement.
MBI - B ORHKEREIL, BT 2 0ERH -7z,

WAL T RAF v ZTHEEE sr15m50tbo0s<T0mA  [HEEA]

a fiberglass reinforced plastic mortar pipe
AWFE . FRPM pipe
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PALREHE  xromrowan [EBEA)

reinforcing fibers
1 (3%) : Due to erosion of the pipe surface the reinforcing fibers had become exposed to
the flow.
HEI(H) - BREOREICLY , 8L HRKED ToKICEART 2 L 9 1c7e o7z,

BEAR  zrolessn g
a flocculant
A% (3%) : Aflocculant was added to the slurry to aid in the settling out of fine clay
particles.

MBICR) - JEARICEERRI RN S du, SOkl T2 T S 27,

EFENE  xrve5zy esTE)
a utility corridor

HH1 (F%) : Utility corridors were established on either side of the major highway.
HBI(R) =2 & EGE O AN L FEERRE ST,

PREEMFME xrdrrcen (EEEA)
a strength charasteristic

HHET (FXK) X1 5k5m (T Gy

1n service
H# (3) : The large GRP liner pipe was able to be pulled in while the sewer was in
service.

MEICR) « ZORABEOFEAM GRP B PR FThal Al LA TE,

HAFH T xr5r55w5425  [HEETE]

a live insertion, online installation
A (3) : Live insertion of a sliplining pipe avoids the need for a bypassing operation.

HEI(H) : AV v 7 F A = TEOBHAY I LIZ LD ASA NALEOMENR2L o Tz,

HRRHEE xxceatroLa BEETH
a curved pipe jacking
H# (3) : Curved pipe jacking can allow a sewer alignment to remain within the public

right of way.
FBICR) - MhFRHEE TYEIC KD TAERSE 2 BN 5 Z LR TE D,

HHBRER  xrcuiimidy [BEEA)

radius of curvature
%1 (3%) : The pipe liner had wrinkles due to the tight radius of curvature of the pipe bend.
HEI(H) - fEOBCERNE Do 72D T, T4 T —ICVINRELE,

HARME  xrcesmen  [BHE4]
a correction for curvature
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JOEAREE xr<sEsrv [EBREA)
£ local failure

JA%1 (3%) : Alocal failure of the liner had occurred due to poor resin saturation of the felt at
that location.

MBICH) @ 7 =V FOREDEFTOBNE R T ER S TWRN-T2D T, JREHREN E &

7
HIRMRE  xr<vodvd> [T
a coefficient of curvature, curvature coefficient

A% (3%) : Coefficient of curvature is a soil test parameter derived from a gradation test.

MBI« RREIE 7 T 57— 3 VB RERBR) 2o on s LERBST A4 Th
60

FRICIE  sxrxrows0:cyr UpgT
a allowable stress

A (3) : The actual stress on the pipe was calculated to be well below the allowable stress.
HBI(R) B D FZEOIS L, FFRISTIE XLV 7R 0k 725 LA I,

HFRTERFE  xrios501ruod0izs  [BEEE)
a allowable stress design

J% (3%) : The allowable stress design approach was used for the analysis.
HBICR) SIS EERRGHEZ W TOtr 217> 72,

HABISELE zrrssovrmigs  [EBEA)
a allowable stress method

FRIXES =rryLevi< [HegT

a allowable bearing capacity
A% (#) : The load during the pipe jacking exceeded the allowable bearing capacity of the
soil behind the shaft wall.
RBI(H) = HEdE R O EASSLHU i O MU DFF R R 2 2 72,

HFRWEIEE cxis3vLlaxabrd  [EETH]
allowable jacking distance
J1 (3%) : The allowable jacking distance is controlled by several components of a jacking
project.

FABI(R)  FFRHEEE R IIHEE THEOW OO BERIZL - THINEZ 1T 5,

FRWEHEMRPEE 211530 Laxr<vodadny [EETHE]

allowable bending radius
%1 (3%) : An allowable bending radius prevents overstressing a pipe during installation.
FEICH) - FrAHetE il Z 2 I HEE i T O 2Dl B2 k3 %,
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FAMB ST srxorvmor< [HeETE
allowable jacking force
J%1 (3%) : Damage can inadvertently occur when the jacking capacity of installed jacks
exceeds the allowable jacking force on the pipe.

MBI D Y FBAFOM A BE OFFRMM 2 LRlS & BEREET L ENH
é(}

HFARMITINST sxkoxdssvr< UEETE
allowable bending stress

1 (3%) : The calculated bending stress was checked against the allowable bending stress.
FABICR) « HESNTZEITIS IR IE LW E S0 FRETIE LS LEbshi,

I xvix T

a cutting face, face

1 (3%) : The collapse of the cuttng face and surrounding ground can be prevented by
chemical grout injected from inside the excavating machine.

MEICR) - JREREN S FIEAT 5 2 LI K0 | Ui & SRR i o R 2 B 1k %
TENTE D,

SIPAKE  soudvso  ETHE
a cutting face water pressure

YIPDORE  zouobsity  [HEETH]
a face stability, cutting face stability

JHI (3%) : Face stability in pipe jacking can be controlled using various methods.

MBICR) - HEE TIEOYIP OLEL, Hix 27 A TR b5,

TEEEY  savozsz58> HEETE
a adjacent structures

41 (3%) : The influence of the pipe jacking on adjacent structures was minimal.

MBICH) = HEE TIEIS K 2 T E Y ~ D B 3R/ NR T ~ 72,

FTEERE  xrwos-o25 [BAREA]

a collect images from a close distance
1 (3%) : The CCTV was able collect images from a close distance and confirm the status of
the abnormalities.

MEIR) : 20T LES A Z1E, R CTREEFTORN MR T 5 LR TE T,

BT sxiw-owcs [HEETE

a installation with low clearance of xxx (to the adjacent object)
1 (3%) : The new sewer trunk project had a low clearance of 20 cm to the adjacent subway

tunnel.
AFI(A) « Z O FARERT, BEET A H T8 N v & ORIZS 20em LN Wi EEfE T.C
HoT,
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BRI xarsonds [HeeTH]
a coefficient of uniformity

A1 (3%) : The coefficient of uniformity is determined from a gradation test for a soil.
FBI(H) - BRI ORI ERBR I D BEE S D,

BB <hx [T

£ void

A% (#) : The soil void got progressively larger until the road pavement above collapsed.
HEI(H) - R OZERIE EOEREILEDSRE T 5 F ThRAICRELS o T,

ZERERE  <>eoras TR
a cavity detection

F5] (3%) : Ground-penetrating radar (GPR) has been used for detecting cavities under road
surfaces.

ME(R) - i L—2 (GPR) (&, il FOZREEIEDL TV D,

X ] A [

a section

H# (3) : The sewer section was inspected by both CCTV and a manhole camera.
JABI(H) « ZO FAKEEDOXEIL, TLEDATRHELE DD AT O G THE SN,

JREN  <oxx<  lEEEA]
a distortion

1 (3%) : The distortion of the flexible pipe was evident during the CCTV survey.
MEI(R) - BUGEELAE OFAE CRIEE IR EE - 2 LITHATh o 72,

JRihA (EEA) oEIIML (~AFVBS)  [EHEA]
distortion angle

HHIER  <os<xabrs  [HETE]
driving length, excavation length

H1 (3%) : The driving length planned was considered well within the capacity of the

equipment being used.
HEICH) - FHEREVE R I3 AR OB+ 0 e R 2 FFeE TREF STV,

EHIBHEY AT A <os<pavlice  [HETE]
a driving control system

1 (3%) : The new driving control system constantly transmits the excavating data to the

company head office.
ABICE) « Z20H LWREIE LS 27 A%, #0HlT — % 2 B RARLICE > T\ D,
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REIT <oscr e

a excavated soil
JHI (3%) : To effectively carry out the excavated soil, a plunger pump was set at the back of
the jacking machine.

HABI(H) : #h=R B AREI 259N T 5 72010, IRERL T EER S 73R H 2 5% 1E L
77

7 yvarpr (Vo 7) oLEAEW (WAL  [HEETE]
a cushion ring

1 (3%) : A cushion ring helps to spread the jacking force more evenly across the pipe ends.

MEICR) « 7w va T, HEER OE I HEE 23 KL HFICHET 2 LR T 5.

MERE, =V T~ olax E—9ACELA  [#HETHE]
a boring machine

1 (3%) : There are now a wide variety of boring machines available for tunneling and pipe
jacking work.

FABICH) © b o p U HRESoHEE T35 e T OIER I ITHE, a2 A4 ThRH 5,

BEEE  <oLazcy  [HEETE)

a jacking speed, driving speed, excavation speed
1 (3%) : The jacking speed is typically dependent on the local ground conditions.
HEI(H) - IR T RICBGO TERILTED D Z ERL0,

BRERES  <esn [eeTE
a core driving unit
%1 (3%) : The outer shell part is left in place and the core driving unit is pulled back to the

starting shaft.
MBI - IRERE DS RITFRE L, BRE O AFEENLHTE TH R LT,

TIFUT coibac  [BBEL]

a grout, grouting
A% (3) : The annular space between the existing pipe and the new pipe was grouted by

mortar.

MBI - BERRE LB & OROBRKREHITEN XV 2fliso TT T U F 7 EnT,

759 MEAM  <osrbedricesgn [EETE]
a grout injection material
%1 (F%) : The grout injection material may be installed to reduce the eventual settlement

above the pipe jacking.
MBEI(R) « 77 7 MEAMITHEEE EMORKIL TEZEO TOICHWLND Z LD h D,

I RRUT corrEas [EETE]

a grout pump
A (F) : A grout pump must be well maintained to operate properly.

MBICH) © 790 MR FIIEEL20E S . ABREHPILETH D,
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77T FIFY oremas (mETH
a grout mixer

A% (#) : The grout had to be thoroughly stirred before use using a grout mixer.
AR - FEAMIIEHAT LR, 777 FIFH2Fo TEHEB LR TIXR B0,

797, ODEIINL <u-<. vovbh  [&W#E]

a crack

%1 (3%) : The pipe had a number of broken joints and circumferential cracks.
FBICH) 2 OF I i O TR & FJE T mo 7 7 > 7 083384 L Tz,

7V —TEE)  <v-mxrrs  [EREL]
a creep behavior

7 V) —TRE <o—spers  EEEE]
a creep factor

7Y —=7HIME  <v-szren (EEEL]
a creep stiffness
BHIETE

T V=07 B OB <h—Ca. BsuRUTbR  [EBEA]

a crazing

%1 (3%) : Crazing is often caused by drying or other shrinkage of the surface of a coating.
RBIR) : 7 L=y v 7 (e 00N 132 < OBAE. 2 —T7 1 ¥ 7 REOFERECIUEIC
Ko THRET D,

JVv—y <h—A  [HEETE)
a crane

1 (3%) : The safe lifting capacity of the crane was well above any expected lift

requirements.

AFIA) : ZO7 L—ro Ry BEFRTEIZ, TRINZ2TCo R EFmEEN %2 +212 k-
T\,

FHEHELETS]  FesiFvLav e BT

a estimated force, planned force
J%1 (3%) : The maximum actual machine trust force was only about 50% of the estimated

force.
HBI(A) @ (BIERSRO) EEEO R KRHEETIX, FHlHEET D 50% Th -7z,

FHEEAR  gvecsra ETH]
a planned route, planned path, planned alignment
%1 (3%) : The excavating machine deviated from the planned route and hit a nearby utility

pipe.
HBI(R) © 2 ORERIIEHBBEAR 2 M L, SEBE O NSRS 2 5 S W7,
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I svencses  (BBE4£]
a pull-in method

%1 (3%) : CIPP typically has two ways of installing a liner within the existing pipe: by an
inversion method or by a pull-in method.

MEICR) - BIBTLE TR oD T A F—REFENH D« IR TLiE LB TIETH
o

TAREERE  grersszesno  [ErwEE
a sanitation coverage

A (E) : In 2017, sanitation coverage reached 78.8% of the total population.
FEICH) 2017 FC FAKGE S &= 1E 78.8% 2 L 7=,

TOVRE  wrxror T
a gel strength

A (3) : Ahigher gel strength of a bentonite mud prevents the settling of particles when
the mud is at rest.

MEICR) - R b T A FMRAKDOTVIREZ BT 5 &0 eENILERE L TW DM OKFOIE T %
i< eMNTE D,

[BRURHEEREHE  FAnnCrorvesvigs  [BEE£]

a limit state design method
HH (3) : A safety factor was applied to the failure load determined by the limit state

design method.
FBICR) : BRFVRREREHEIC L o TRO OGN TIEREA TR & L, ZEFENPRD L,

FBRICESEREE wamvbacizdyd  [EETHE]

critical sedimentation speed

1 (3%) : The critical sedimentation speed is affected by the particle size present.
AEI(R) - BRFILEBGER TR T OB+ DR E SITEBEIND,

R OR  gasvovns [HEEAE]
a ultimate elongation

A (3) : The ultimate elongation of the test specimen was measured at the point of
fracture.

MBICR) - FRBRIR DR QR AN = TRIE S 7z,

BHEE  gatesvs  BeTEsl
a detection rate

H# (#) : The detection rate for cavities partly relies on the experience and skills of an
operator.

FABICR) : ZHROBINEOR S 1%, (FEERORB L XX L OH S BT 5 H N5 5,
REMTEREIER  wawozteolasirdonn  [EEEA]

a Construction Technology Review and Certification, verified
certificate for construction technology
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BERIALN  gaeozye  UEETH]
a construction cost

A1 (3) : The construction cost per meter would be more expensive if the pipe was installed
by the shield tunneling method.
HBI(H) - B THEE 2 — )V RTIETH L L7SE, A— MUY Oofgka 2 MIEIZE <
7o CWERIREMEDNN 8 5,
HEREEY)  gieonvnzso [HEETE]
a construction waste

H#1 (3%) : The construction waste was mostly sent to a landfill.

MBI - dEEBEREY D% TS TS S,

BRI T gawopowny  [HETE]

a surplus soils of construction, spoil
HIH1 (3%) : The surplus soils of construction were suitable for reuse on a nearby project.

MBI(H) - A R BE T CORFIHIICE LTz,

BIHFAE  gavbros  [egTE
a site investigation
A% (3%) : A detailed site investigation was started once the approximate alignment had

been established.
HAEI(H) @ B2 BRI, BB L FOBBBIENHENL SN - %ICBRk S iz,

IRHEE ST (BERsS) FABLHET (o LAX) [Hef T3]

assembled on site, onsite assembly
A% (3) : The pipe jacking machine was manufactured at the factory in separate 12 pieces
and then was assembled on site.
FAFI(A) - HEERITTIHCT (FEHRSD) 12O —R o8 S ciEsh, BT
AN T BT,

BGHELE gazcoens  [EEEA]
a cured-in-place pipe

HWEH « CIPP

%1 (3%) : CIPPis a fiber-based tube, impregnated with liquid hardening resin and is
cured by heat and/or light.

MBI = BUGEEAGE 1, SRHEE OB IRIR O BRI %2 &= S B - Ak oRiglIz L CE
Hiv, MECEIREHZ L0 b S H 5,

fifi? « W ITERIE THW S,

BRI B Bl o 7 —
FrEZ D A E D OFPAEST Bb— [EHEEAE]
cured-in-place lateral connection collars
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BIESEE  grzvzsva -]

site conditions
JA%1 (3%) : The congested site conditions were caused by the small site available for the
construction work.

MEICR) « TR TEAMAHER TE R o772, BUGRMENEMEL 2o T2,

BGFTaRDE (27 U — 1 E)
FAREESDNAL (ZALK Y —L0A) [—#]
site-manufactured concrete pipe
A (#) : The site-manufactured concrete pipes avoid the need to transport the large pipes
over a long distance.

HAFIHE)  BHETHROa L 7 ) — R EZ2f5 Z 12k, RARE 2 ERERE T 20BN
< Tpoie,

REEAKRBR  gazes+vlda  [EETHE
a in-situ permeability test
H# (3) : The in-situ permeability test was conducted in a borehole for geotechnical
investigation.

MEICH) « ERAED 72D OB E KRR PR — U > 71N TITbh T,

HIBEREEEAN dumracitdiices [EEEA]

inverted-in-place insertion
J%1 (3%) : When a liner is inverted-in-place, it unfurls itself along the host pipe and the
original inside layer of the liner is then in contact with the host pipe.

MBICH) « BUGKEEFEA (24 7) OT7A4F =Tk, BEREONEE T A T =PI L R 5
BB L., LD T A S —OWHEEBBERE ITHT 5 & 912725,

TAEERE savxrdsdas (BEEAE]

a microscopic examination
A (3) : A microscopic examination was carried out to determine the cause of failure.

MBICH) - AR OJRIR A 88 2 72 D (B MR A 1M T bz,

EIEAGIE] comotrueos< [HEETE]

a jet cutting
1 (F%) : Jet cutting can supplement other types of cutters at a cutting face.

MBI @ SEKEIENIEIR T, o X A 7D v Z OB R EE 2 RT-T 2 LR TE D,

%EHE%T%#I¥£ 29O LN ITAZHIED [#ete T3]
E jet grouting method

A% (3) : The jet grouting method has become an important method for soil improvement.
FBI(R) & EREFHE TS B OBOTEE R TiEE o7,
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BT O HLERME  comvroriesv UEgTH]
a in-pit spoil removal system
A% (3) : The in-pit spoil removal system relied principally on a vertical soil conveyor.

MEICH) = 5590 H Ll i im L ovEgeIc K& <IEFET 5.

AR comsn lEmE4]
curing agent
A% (3) : Anew curing agent was incorporated in the revised product formulation.

MEICR) « &ET L7 DR TTIES . B LW LRI 2 T,

LR conrszos (BEBEA]
a curing equipment
61 (FE) : AUV light train served as the curing equipment for the liner.
MBICH) : 20T A F—DOB{EHIEEL LTUV 74 b bAoA BHVLRT,

PERIRTIE comavvicsiEy [HETH
steel pipe sheet pile method
A (3) : The steel pipe sheet pile method was chosen because of its suitability for the local
conditions.

MBI - BIERML OBAEMEX D S R TIENER ST,

TH  -ox  UegTE
a construction period

1 (3%) : The job was finished within the construction period allowed.
AEI(R) « THREIROTHINICE T L,

FEA  coxasn sz
a antimicrobial additive
1 (3%) : The use of the antimicrobial additive was recommended by the specialist
consultant advising the project.

(A : HERIOE RN HEEFEOHEMFZa X LRS-,

INFE zoE EBEA]
a tolerance

A (3) : Tight tolerances were required for the pipe dimensions.
HBI(H) - BOTEORAZETHLLDOTh o7,

WEHELE = VE 25 Loxanticsdr  [—#]
unplasticized polyvinyl chloride pipe
AT : PVC pipe
Ji5] (3%) : The unplasticized polyvinyl chloride pipe (PVC pipe) was available from a local

supplier.
HEI(H) s ke =% PVCH) 1, HotOV 7 I A4 YO AFTHI ENTE,
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THESE (D) SHLEIRNOA (@) [~
a factory-produced
A% (3) : The product pipe used was a factory-produced concrete pipe which could be
delivered to the site within the time required.

FAFI(A) A S BERAE T, ER SN TRFEANICBIGICIATE 2 TH o> 7 ) —
rNETH o7,

1e o) Z5Lx< (BAD) (]

a pitted pipe
A (3) : The pitted appearance of the pipe indicated the presence of corrosion.

MBICH) - BB ERRBD ENT=D T, EOFRPREINT,

BA oswn [HEEA)
a rehabilitation, renovation
AWEFE - rehab
A1 (3) : Pipe inspection is conducted based on the standard expected lifetime of a utility
pipe and measures such as rehabilitation are taken, depending on the result.
FEI(H) - BERRE OFEMERI S E B LICIHES 21TV, TORRP LXK Z5HE U HBRICHE
EEMThIL T35,
i : rehabilitation 1T 842 & T8 & LRI, I T84 ERT IS
AN

BAE  cowoms  (BEEAE]
a liner (pipe), lining pipe

J%1 (3%) : In pipe renovation, a liner pipe formed inside the existing host pipe has a joint-

less integral structure throughout the length of a single span between manholes.
MEI(R)  EREATIE, A=A 1 AR THEF O R, —RE972 ks 0 4% 23 EE
RENITER SN D,

FIEE cowvma  [EmEA]
a rigid pipe

JH (3%) : The rigid pipe showed very little deflection before cracking.
FEICH) - MIMEEICIEE A ETDHRBPE T TORVIREENS 7 7 v 7 B AT,

SRIEHEETE  cswmvpadvLacdizy EETE
a steel pipe microtunneling method

FAM  cswvse EBEL]
() lining tube, lining material
J%1 (3%) : The manufacturer's specification for the lining tube was checked during the
approval process.

FAFI(A) : BAMDPERE - KREZIT 2B T, MERRIEEEOHFEEDO®Y TH LI EFE
HEINnT-,
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PRLXRDE cswvsops  [HEETE]

a steel casing pipe
H# (3) : The steel casing pipe was installed beneath the roadway and then several utility

pipes were installed within the casing.

ABICR) - Bt & ANERE TSR S, BARDALIRE 2 SLERICRE Shi,

MBLXRE R comnsepaEsLs  [EETHE]
a steel casing method

A% (3%) : The steel casing method provided extra protection to the product pipes.
HBI(R) : (KRLFofTH,) #fRsOE UL BERNOHEERENMREI N,

BERERE -senisz  [BEEL)

component
J% (3%) : The material used for each component shall be declared.
JABI(R) - BREREZ DI TWAMEHI RS LT IER B,

WAEE  cowxzrs  mETH
£ diluvial deposit
A1 (3%) : The site investigation identified a diluvial deposit extending across the project
site.

MEICH) - BGTHEI LY | FHEH 2 A0 U CHEE 03RS - TV D O3S S iz,

ST cszomves (HETH
a structural analysis

F] (3€) : A structural analysis was required to dimension the shaft supports.

MEICR) SO ZRTOTEEZRD 5 DI, WERIT T,

BRI TR comvemvrzsls  [HETH
a high load bearing capacity method

RBME  5-o50C8> [
£ traffic load
MBICH) = TEREATE] S,

RBERM  cso5tr504 [EETE]
a traffic condition
%1 (3%) : The traffic condition on the main road precluded an open-cut construction

method.
HBI(H) « THEGE 25 FEERORBSMAF LV BFEI TIEIIRATRER &l S,

TREEHE  cstoran  HeETE
a schedule control

A (3) : A strict schedule control was maintained to keep the project within the allowed
construction period.

MBICH) - 7Try=r AR THRNICKZ D720, Bikg 2 TREHNMTDI,
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ARIBEIEABE  cocxiasLrovvara  [BEEA]
public institute for examination, public certifying agency,
certified testing agency, public approval agency

BNTOHLFR conedvruesix [T

a spoil removal system (within pipe)
A (3) : The spoil removal system within the pipe involved the use of conveyor belts.
HBICR) - N T 0 H L FRICiZ~ v b a o R_"T7 o HnE Tz,

BINBIE  comee<ors  [HETE
a tunnel surveys
J%1 (3%) : The tunnel surveys must be done remotely once the tunnel diameter gets too

small.
AFIA) @ b RARNRIEFIT/D S WGE OFITANRIEITERERECIT 5 biT il o 7eu,

BEERK  csosecndn UEETE
a high density slurry

H# (#) : The high density slurry was better able to transport the excavated gravel.
FBICR) @ EIREVEKROEANT, AEEHE OIHIF L Ok 2 s 72 o7,

A vy (@)
a gradient, slope
J% (3%) : The gradient of a sewer line affects the flow rate.

MBEI(R) « FAREEOARIT, MEICHEEZSZ 5,

FH R comzozry  BEETH
electro-optic distance measurement
%1 (3%) : The electro-optic distance measurement was periodically checked.

ABICE) - BB ORSRITEHINC T = v 7 iz,

BefRIGT cosc®ovrc  [HeETH
a yield stress

A (3) : The yield stress of the pipe was exceeded but the pipe did not rupture.
FAFI(A) : BORBRRIG N 2B 2723, BT L o7z,

o TEIEM cosxaLtzmsn rTH
polymer hardening agent

1 (3%) : The setting of the resin was controlled by a polymer hardening agent.
ABICH) - #8HE O LT E 72 FE A L - T S e,
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FLEE  -5~%  [HDD T
a bore hole

%1 (3%) : The borehole drilled during the pilot bore was enlarged by several reaming
passes.

HABI(H) : SAf vy MEIFLL CHEE I N HLERNKRBIO 7 LY — I T TIC L » THIER E
77

FFRMIIE  covvrcsEs  HEETE
a steel sheet pile method

1 (3%) : The steel sheet pile method typically forms a relatively watertight soil retaining
wall.

ABICR) - BRI TikE, @5, SRR EED S 5 R OBEZTENR T %,

ANEH 5955 [HETE]
a public land, publicly owned land

A (3) : The city is responsible for water pipes on public land, up to the external stop tap.
FBICH) : BEEZX, AFHICH L KERE TEERTLIETND D,

BB X ¢ TV LEDPAE X & MAZE]

a combined sewer
1 (3%) : The team inspected a 1,000 m length of combined sewer.
HBICH) @« Z2OF—A01F 1,000m ([ZHEHAHAE S X OREEIT- 72,

a— 2 BARBR  c-araicesLva [HgTH
a cone penetration test

%1 (3%) : The cone penetration test is a common site investigation technique.

MBI - 22— BARBRIT i 235 TERESN TH 5.

o—VEE a3y HETE]
a cone index

B coxv [gnmx)
a aggregate

%1 (3%) : The sewer was so severely deteriorated that aggregate was visible by visual
inspection.

MBICH) + 2O FAEEDOHITIRA T, BMOBHPBRTL 1B TH -7,

BEME -costes  [EEEA]
static load

H#1 (3) : The static load on the pipe was principally due to the weight of the soil cover.
HAHI(A) - E~OEEMEIZLHEVICEALONRETH T,
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ayy V— T r o7 FASH
A Y=L BVESLSLIEFILERLTIH [HeETVE]
a concrete type shaft
A (3) : A concrete type shaft was chosen so that it could later serve as a permanent

access shaft.
AFI(A) - BRICHEAZREERSSLE LTHEATE S L), 27— T e o7 FASH
PIEE ST,

aVE T NTT 7Tk CAELECHS Y [HEETE]

a contact grout
%1 (3%) : The contact grout was used to seal the interface.

MBI - g2 27icar2 s N7 70 fThbiv,

BAZER cikwd<5s  [BREA]
a entrained air
A (3) : For the purposes of verifying entrained air, microscopic examination of a thin

section was carried out.
FAFI(A)  IBAZROREEZBIET 72012, Bioumz <0 |y, HEEERELI1T-
77

BERIEE canazsn UeETH]
a mixing sytem

%1 (3%) : The mixing system was chosen to have sufficient power for the large volumes of
grout required.
HBI(H) : RKEEDZ T 7 NPV EEE 70T, BERIC T 7288 ) 2 FFoIRBHEE N 8E S
iz,

YA I NEA A S BREVE [HEETE]

a cycle time
HIH1 (3%) : The cycle time— the period of time to set the pipe and to finish jacking — had to

be within 3 hours in order to meet performance targets.
HBI(H) : BEEZERT DOV A 702 A4 5 CERMAD OHEET T £ TORFME) % =KH
DINIZ T 2 0B R3 & o 72,

A7 ay S BA [HEETE]

a cyclone

H# (#) : Cyclone separators were used to separate the finest particles from the fluid.

MBICR) IR DR 2 S D720V A 7 v o g~ S he,

BREE svoobe [ETE]
a reconstruction
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HIRD  svs peeTE]
a fine sand

%1 (3%) : The presence of fine sand in the slurry caused a high wear rate in the pumps.
HEI(H) - A7 VRIS NGEIET 2 E R T OBERENEL RDRR E 725,

BAEBLE sulesevoas  EEEAE]
() finished product

H# (3) : Pressure surges or peak exothermic temperatures can impact the performance of

the finished product.
HBI(H) - R RES O EFCRE Y — 7 IR, SRR OMREIC R L 5 X 5 /RN H
é(}

&x/DNMERRE O T & EVL X IBNE BN OTH [EFEA]
Minimum extrapolated failure strain

A1 (F%) : The minimum extrapolated failure strain was highlighted on the graph of test
results.

MEICR) BB RO 77 7 oh T T/ MMBiRE 037 OEEBEENL > Tz,

BRRAEFER svrvisexvo  [HBEL]
maximum proportional volume

BRI svrvwesdn [HEETH]
maximum grain size

1 (3%) : The maximum grain size of the sand was determined in a soil gradation test.

HAEI(H) O KRIENEORERR (FI95— a7 AN TREENT,

B AR SNE5IEB ) (Ko LAX) [Here T3]

redeploy
%1 (3%) : Since the MTBM can be pulled back and redeployed easily, changing the cutter

bits by pulling back to the starting shaft was available.
MBI(H) - Z0RERITSIER L, BRADESRIZD, By MHOBICRESLITE TH &
R ZENTE,

BRFERT  svorstoval  [EBEE]
a re-rating factor

MBIt svwese BeeTE
() fine grained soil

1 (3%) : The site was found to be underlain pricipally by fine grained soils.
HEI(H) - BUGITMR B EECTH D Z L b o T,

MIRLST  swowssA TS
a fine fraction

41 (3%) : The fine fraction of the soil controlled its engineering behavior.

MEI(R) - ORI KD . ZOHBEO TR E R E > T 2,
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B ARIHEERE svorsaeroLaz EETE
retractable jacking machine, retract and reuse jacking

machine
A% (#) : The machine was a retractable jacking machine that could leave the outer shell
part, retrieve the machine by drawing the core driving unit back to the starting
shaft and quickly reset for a new second drive.

MBI 2 OMERIIIMRZRIE L, BRENS 2 FELHTE THRREIL, £ 0%$ ICHFLE
W ATREZ2 PR R DR ERE T d o 72,

MBHEE  sworsecen 1omEs)
a material properties

%1 (3%) : The variation in material properties for the same product from different factories
was higher than expected.

MBI(R) &S THTIEL R U O BHRFED AT Y 23, PRI RS oz,

JEJEfIEE  &<omte>  [EgTE]
€3 buckling load

A% (3%) : The buckling load of the strut was calculated.
FBI(H) : A RZ > FOERMENFHE I,

TIFIRY SFH0 [HETE]
3 plumb bob

] (3€) : A plumb bob was used to check the verticality of the shaft.
HEI(H)  SIVLOSREE DT = » Z IR Y BMEH S 47z,

zZLOo (FEun) SLSh  [HEETIE]
spigot end
A (3) : The spigot end of the pipe was inserted into the bell end of the adjacent pipe.
MEI(R) - BOZE L NSRS O T NI A S 7,

ZLAHZLTHHEFT  sLzzaizoxc [
) bell-and-spigot (jointed)
A (3) : Bell-and-spigot jointed pipes are almost never used for pipe jacking.
HEI(H) 722 LIABEREFR O ITHEE TEIIZIZIEE bz,

IRE sona lEETE]

a casing pipe, casing

whx anx [T

a gravel

HIH1 (3%) : The presence of large gravel created problems for the excavation work.

MBICH) - REQRNE AL Z & T, HERICRBENE T,
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BR/RZER, sado<rx  [#EETE]

a oxygen deficient air
J%1 (3%) : The lack of ventilation in the tunnel led to oxygen deficient air.
FHEICH) © bRV NOBKA I KD B RZERDBE LT,

“HHEMEREBR  sAt<sdolwd LA [HEETHE]

triaxial compression test
A% (3%) : Triaxial compression tests were used to determine the cohesion and friction angle
of the soil.
RBI(H) - Mg OB )36 X OWEREEER M & R 6 2 DI gl EREBR S W BTz,

MR saesz5085  IHEETE]
a three phase alternating current

H#1 (#) : Three-phase alternating current had to be provided at the site.
HBICR) - Bl I RIS SR T iE e b o7,

BEEM. REM  SA2ATenrd. ICekrd [ ]

residual (service) life, remaining life
A1 (3) : This technology has been used to find leaks and estimate the residual life of a
potable water main.

MEIR) © Z OEMIIAERE OIRKEBEM L, BEHMEHENT 0P TEE Lk,

BREMAER sizarvisnads -
remaining useful life
BT : RUL
JH (3%) : The remaining useful life of the pipe was estimated to be 10 years.
HBI(R) « 208 OFRAFm HERIE 10 4 & HEE S 7,

BHMAK  saTars  IHBEA]
a three-point loading

3RHEITRER  sawrzgiosr 1EmEA]
a three -point bend test

A% (3) : A three-point bending test was used to determine the maximum allowable
bending stress for the material.

MBICR) « MO ERRFFR T IS 20 5729012 3 KRR T,

Bt sar UeeTE
a spoil
A% (3) : The spoil from the project was contaminated and had to be sent to a landfill.
MEI(H) » THENLOFEIFERINTEHY . AL L TELRITIUT R LR T,
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YU TINTAT—DFHMA sirsovh—0E>2>5 [EEEE]
a sample orientation
JAHI (3%) : It is important to record the sample orientation when removing the sample liner

from the pipe.
MBICE) - EDSY TN TAFT—=2HBTHEE, Y7V T =0zl Tk<
ZENREBETHD,

HERYDRNE Loanvrndn  [EREE]

a finished inner diameter
A (3) : After applying the corrosion protection, the finished inner diameter of the pipe

was slightly reduced.
HBICR) : fEa—7 ¢ > 7% L%t B0 NI, HTF/hEL< o Tz,

TERBE Lo~z [HETE]

a thrust wall, reaction wall
A (#) : The thrust wall was constructed in the shaft opposite the microtunnel entry
point.

MBICH) = SEHTOFEHE A O SOHANT SERER IS STz,

CMC L—xtel— [
a cmc floculator

JB) (35) : CMC floculator was found to be effective.
HAHI(H) : CMC a2 LB bhoT,

o—)UkF L—3 & [T

a seal

1 (F%) : The breakdown of the bearing seal meant that the machine had to be repaired.
MBICH) - XT VT DO —AMPHBHE L, B OERPS TR 2 LAV LT,

R E VR L@ EnLL ) [ 2]

daylighting excavation, vacuum excavation
B (F%) : A "daylighting excavation" or "vacuum excavation" is used to expose a buried pipe
for verification of location and type.

MBICE) « 74 Z 4 MEAL, U3 F 2— LRENTIEBAE OLE & E 2 fERR T 2 7201
LTEABRHSELBIThND,

RKiE RVRAELET) Lo (B UL ob5< Te) [T B2

exploratory drilling
JH (3%) : Exploratory drilling must take care to avoid existing buried infrastructure.

MEICH) A2 BT, R EM 2 HBESEL ZERRVE I EENRSBETH 5,
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RIWFAE L<obros [~

a boring survey
%1 (3%) : The engineer conducted the boring survey to better define the extent of the cavity

detected by GPR.
HABI(H) : FOZ o D=7 3P L — 2 TROMD S TZZERDILNY &2 LD EWICRET 572
B, AIEFRE LT o7,

RERNRTA—F— Lgigow—fk—  [BREAL]
a test parameter
A (#) : The relationships among several test parameters were explored in a series of

tests.
HBICH) - W OOl aiE U T, £k T A —Z M & ORI HE I,

A OEE LFA~ADb o0 [HEEA]

test piece diameter
A (3) : The test piece diameter was measured before and after the tensile test.

MBI = 5IRRER O AT TRBR A OEEDFHH S,

TEHEE Lo HeETE]

a bearing stratum
A (3) : The piles for the shaft walls were embedded in the firm bearing stratum present
at the site.
HEI(H) - SEHUEEDOFTEBIG O R [E 722 SRR F Tk ST,

XFE  Lore EREs]
a support

XREY), BEEY  LLrsso. Lrdsuso  [HETE]
a obstacle

%1 (3%) : An unknown obstacle halted the progress of the pipe jacking job.
FBICH) « REOZEDIC L0 HEEVEZEDME 1 LT,

XRH Levr< peETE
a bearing capacity
41 (3%) : The low bearing capacity of the soils at the site required ground treatment

measures.

MBI - BUGOHBEII R PR > T DT, MR R AL L Shz,

HEERFRTE  cLatated  [BEEA]
a earthquake load

HEBEFEEMRE  clatctuntes [BREA]

fixed load during earthquakes
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HIBE)  cLars  EBE4]
a earthquake motion, seismic motion
J%1 (3%) : In the analysis, the record of earthquake motion from the recent earthquake was
applied to the structure foundation.

MBI« Bl OHIFED B AERL U 72 U8 O Fidk & ST I 1S O S5 &2 i LTz,

HREKE  Lessatoo GEgTE
a natural water ratio

WY
HATHEE  ceaversw  EREE]
a preparation
%1 (3%) : The inspection system was able to carry out the whole process from above ground,
including preparation and inspection.

AFI(A) : ZORES AT MIFRTHER, AEZ2E502TOTES ENDIT) Z BT
77

HEHE ceabros [BARE)

a preliminary survey
%1 (3%) : A preliminary survey was carried out to check for any site access problems.
MBI(R)  BUG~OT 7 & RSB 720D FRTHED T DT,

BAATE TE  Leavessss [
gravity pipe
1 (3%) : Most sewers are designed to operate as gravity pipes.
MBI(R) « — MBI TKREEIZBRI FE & L TREFEN TV D,

MU S) crewvwr< T
a load bearing capacity of the soil
1 (3%) : The load bearing capacity of the soil had to be determined before the foundation

could be designed.
MBICH) = H 1%, B OG22 450 AN B NIT > THRITIE R B2,

MTR e Lolwid  [BBEAE]

a wet

A1 (3) : The coating could not be applied to a wet surface.
FBI(H) « READEEMRIEICH D & X lCa—T 4 U IEERITH Z LT TE R,

BIEEE T OE #IFR X
LOUCWALEIITADPDBLEIEETFTHLE [FREA]
long-term flexural strength under dry conditions
1 (F%) : The long-term flexural strength under dry conditions was higher than when
tested under wet conditions.

MEICR) - e F o MRS T oRMETRS ) (3, BH T ICB T 5FEHBRAR LD @

77,
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BEBEMAEEER LoteAlavnivexlon ey [#ETHE]
wet unit weight
%1 (3%) : The wet unit weight of the soil was determined before placing the sample in the

oven.

RBI(H) @ BRBRIR A INBEH AL D RIS, T OW I AL AR &N E Sz,

BEEE  Lovernor  [ETH]
a wet density

F5] (3€) : The wet density of the soil was determined initially.
FBICR) - LM 2 T OHlE S v,

FEEL  vowzs  [HEETE]
a actual construction project
HH (3) : After the field trials, the pipe jacking machine was introduced to actual
construction projects.
MBI(H) - B5 ToMEE ok, £ odEIE I TI2Hvwbhni,
HEIL~L vesh~s  [#ETH
£ self-adjusting level

] (32) : A self-adjusting level can save time during surveying work.

MBICH) = BB L~ 3R B R SE TR 2 8 T & %,

HWRME  Licawn  (EawEE]
) visibility
FA () : The visibility (screen clarity) of the CCTV images was evaluated by how many

abnormalities the system was able to detect.
MBICH) 7L EA AT OEBGORGEME (BERE) 13, 2O 2T LARREEFTZ SN2 B
M CE TRl ST,

HMBELE cizasvnrs BT

a ground improvement
JH (3%) : Extensive ground improvement was needed at the site.

MBICR) - B5O R i B A0 & Sz,

HIMESAE cizavroda  [HEETHE]

a ground condition
%1 (3%) : The ground condition at the site was suitable for the heavy equipment needed.
MEICR) - BUGIT, KEEE T 5 EEOM I L 7o RS2 - 7,

HBIEBIOWE  crirlirsonbrs @]

waveform of ground vibrations
41 (3%) : The monitoring station captured the waveform of ground vibrations.

MBICH) - HIERT CHERIREh OB R M 2 b7,
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HAEFAE ceabros HEgTE
a ground investigation

%1 (3%) : Because of the sensitivity of the site, a more complete ground investigation
needed to be carried out.

ABI(H) - HERHEEET L8572 5720 T, X0 MUK 72 R A S BB 72 5 72,

HOBIE T cizabanr  BEETE]

a ground settlement, ground subsidence
%1 (3%) : There was negligible ground settlement above the pipe jacking job.
FBI(E) « HEde T3E BN R R R o 72,

DR corozrien [
E3 geological boundary

B (3%) : Geological boundaries seen in a GPR image sometimes resemble the waveforms
from foreign objects.

MEICE) P L= K> TELH SN 2 OB R, BWESOEF L LETHD
ZEWDD,

AR OBIMERE  craocswvirngs 1EREAS]
ground stiffness coefficient

HBEDEN. cEro~av EREAL]
a ground displacement

HBZSIR wiga~Atzs [T
a ground deformation
1 (3%) : There was a need to take measures against potential ground deformation while
jacking close to the building foundation.

MEICH) : JEERAEY T8 25813, RO R e BEE T LLERDH D,

HEEDET  caro~av  [E%EE]
a ground deformation

HE I 7 CHEARAD 2 [HEETHE]

a ground reaction, subgrade reaction
1 (3%) : The thrust force from the jacks is transmitted through the shaft wall and creates
a ground reaction to counter the thrust force.

MBICH) + ¥ % v D OREINIEREZ I LT, DT 2 il 2 E L SED

HBE BN DIGEREE  ciga~avocarodnds  [EKEL]
ground displacement propagation coefficient
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HBEEY  cza~als g
a ground deformation
J%1 (3%) : Depending on its magnitude, ground deformation can cause damage to

surrounding structures.
MBI(R) : v 7 =Fa2—F (MEH) OKRZZITH X508, HBREEILIBOMEED IR EL
B2 D AetEnd %,

HEA Lo EREEA]
a viewing angle
1 (3%) : The narrow viewing angle made it difficult for the operator to detect the extent of
large abnormalities.

ABI(R) : A0k ST, AL —Z [ CRERAOREZH# L < S8z,

RV~ K Lexo~or  [ETE
a slant head

%1 (F%) : Aslant head is a common steering device used in pilot tube installations.
MEICH) « ChRBEHEETYE) AL TIIREID ~y RR—RAZR G EE#KE LTHWS
o,

HERMP L —F Lesvnebbedsh—r  [MTRE]
a vehicle-mounted GPR
A% (3) : By using vehicle-mounted GPR, hundreds of kilometers of road pavement can be
scanned in a day.

MEICE) : W EHE OB L —2 2495 Z LIk > T1 RICRE X OBz RET 22 &
MWTE D,

B Leth  TERE]
a lane, road lane
A1 (3%) : Pipe installation on a two-lane road has more disruption to the traffic than for a
four-lane road with two lanes in each direction.

AFI(A) : BBk 2546, MWEHER (A —BER) L0 “EHRERO FRAZE~D A
DRE U,
% : AARTE 5 "FAl—BFREK" 1L, KETIZ"two-lane road",

V¥ vy XHE  reoxzon [ETHE
a jacking frame

JBI (3%) : A special jacking frame was fabricated according the dimensions of the shaft.
HBI(R) « SEYUHEZ JTICR R 72 ¥ v » R E D GE S 7z,

¥ vXBE  CeoxRn [T
a jacking frame
JH (3%) : The jacking frame needed to be modified to fit the shaft.
HAHI(H) : V% v FBRIENIUIE D LB ENRKNEE 572,
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BEEESIBEHP L —F Levrsdaasrbbedsn—r  [MTFEE]
vehicle-mounted GPR - towing type
A% (3) : The old towing type GPR could not be used on a steep incline above 10% and thus
required separate detection by an alternative system.

MBICHE) » 2ol WEF IO L — 23, BERED 10% 28 2 2 ITITEZ 22> 72D T,
WMDY AT Ll 5 EN b Tz,

KB Lesxrcrmnne  [BEEA£)

a ultimate strength
HI1 (3%) : The test speciment deformed significantly before its ultimate strength was
reached.

MEICR) - BRI BT S =ES DN 2R ) ETE Lz,

EIBRFIREE  LosxscHanvtrsomy  [EEEA]
ultimate limit state
A (3) : The ulitimate limit state was the collapse of the structure.
FBICH) - FER 2 i X 720, RIRAIREETH - 72,

R T] Ledsxrcmupnrd [H%E4)
ultimate load-bearing capacity

fEkE  Leswr  EREE]
repair
HBI(R) - THitE) 8,

e () Lo 3EA (DA) T [~
£ longitudinal cross-section, longitudinal (sectional) view

%1 (3%) : The longitudinal cross-section of the jacking alignment showed an uphill section
towards the arrival shaft.

FEICH) 2 ORETIL, BIESLHUZ D> T EY AELICZR > TnD Z & &R LTV,

FEH  Lwss  HETH]

a The land owned by private owners, private land,
%1 (3%) : The land owned by private owners had to be aquired in order to proceed with the
pipe installation project.

HEI(H) « ZOFEBERETRAED 5 720121%, BRAHZEILL 2T LR 6 R0ho 7z,

JFLOHE  Les~atiEa [HETE]
a surrounding soil, surrounding ground
%1 (3%) : The surrounding soil at the shaft was grouted to improve stability when
launching the pipe jacking machine.

FAFI(H) : EEOFREEIZEE L T, YO BRI MBRICZEELB OO0 7 T v MEANTD
-,
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BEYART] Leswataranz<  [HEgETH]
a shear stress acting on the outer surface (of the pipe), shearing

force at the outer surface
F#5] (3€) : The shear stress acting on the outer surface of the pipe was reduced by
lubrication.

MBICH) = IS &> TR AR MR S T,

BEEFS Leswaceosnrd [HgETHE]

a frictional forces on pipeline
A (#) : The frictional forces on the pipeline increased sharply after the work stoppage.
HBI(R) - HEEE IR O JE m IR HUN T EEE LI A ER- L,

HEEE Lecdw  lemEs)

£ reduction (of the diameter)
%1 (3%) : Depending on the lining technique, a reduction of the diameter of the liner pipe

could take place at the site.
RABI(H) © 74 =V TEICE->TE, 74T —ONREZBIS THRESEL2LORH 5,

BHIE  ceL  lEmE£)

a resin

A% (#) : The liner was impregnated with resin and then stored under strict temperature
control.

MEIR) « 20T A4 F—3MEE2 GRSk, BERREEH T ORE SN,

BHEEME  covlzrn  msEs)

resin matrix
1 (3%) : The resin matrix encapsulated the aggregate materials in the pipe.

MBICR) : BIREEANENO BB 2T,

BIES AT L el EBEL]
a resin system

FEETE  Lerseso [EETE]

a active earth pressure
H (#) : The face pressure in the machine was kept just above the active earth pressure.

MEICR) - IREREO TP LRI T - E K0 # BicfRFF s,

ZELTE  cersrso [T

a passive earth pressure
%1 (3%) : When the face pressure exceeds the passive earth pressure soil heaving is likely
to occur.

MEICR) - YR EEAZB EELBEET 5L e —E 7 lRECh) BREETV,
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BIARBIBA  cov<zalaiss  Enmsl
root intrusion
F5] (3€) : Cracks, root intrusion and mortar deposits were found in the old sewer pipe.

MBICH) « ZOEF LI FTAKEEIZIZZ 7 v 7 BIARRBAKRDEL X U ERHER SN,

WBIIE  veatwl  [EmEA]
a neat resin

JH (32) : The neat resin was mixed with a filler to increase its flexural modulus when
tested.
HHI(H) : REROBRIZH T MR OME E23 D X 9 Mg RN EADMICIRE b vz,

BEEY)  Lromsvso [EETH
obstacles
%1 (3%) : There are many obstacles in the underground, requiring an MTBM to be able to
tackle undetected obstacles.

MEI(R) - 32 < OREFEMRH Y . FRIOWE TR O S Rh - e FEFEDITHRIER S %]
RLZRFNERERNZ ENH D,

ARBAEEE rvrdsgowvess  [EREA]
a steam generator

EEREHEE TR COEEETER)
LEDFERIVFTVLAZIED) (DPWVBLFVLAZSIED) [#et T k]
a microtunneling for pipe reconstruction-impact type

EEREHI TR LisrscoscEsie [-m
£ impact moling (method)

%1 (3%) : The impact moling method was used to install small-diameter pipe at a shallow

depth beneath the roadway.
MBI - RGN o L4 OB/ IRE 2 B Lz,

FERRFURE  Lrsdapvteore EKEs]
serviceability limit state
A% (3) : Although the structure had not collapsed, it had exceeded its serviceability limit
state.

MEICR) - HER 2RI & T o 7oy, BERFREA B Z Tz,

ZAEEM crowavrsn  (HEETHE
condition assessment
%1 (3%) : A condition assessment survey was carried out 5 years after installation.

MBICH) = B D 5 FRIRIERHR A 23 b S o7z,
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INABRBHETE  LiscsdumadulacoEgs e
microtunneling method

J%1 (3%) : The microtunneling method is one of a family of pipe jacking methods.
FBEICR) = /N ARREHERE TVEITHEME TIERRDO—D>TH 5,

EMZERREE  Lrssucorusras [ETRE
detailed cavity detection
%1 (3%) : To see the expansion of cavities, a "detailed cavity detection" using a hand-pushed
detector can be carried out repeatedly over the detected area.

MEICR) : ZEROIRA Y 2T DEE, FM LB O L — 2o Tt ik o " 22 m R A" %
VIR LTI,

HMFAE  Licavbrds  Ee@EE
a detailed inspection
HH1 (3%) : Detailed inspection by high-resolution CCTV was needed to further inspect the

defect.
HABI(H) : ZORMOFEMFAEZIT O IZIE., SRMEET L VT A T BRNEE 57,

AFEE Lot m
a specifications
1 (3%) : Installation of the fittings shall be in accordance with the lining system
manufacturer’s specifications.

HAEI(R) : BEFORBEIZIEEY AT LOREE ORI 2 & &5 5,

RHEFHE 21T 5  (TAKEE D)
CEOFWVOEIDERBIRY (FFnEInAn) [FRFHE]
a assessing (of sewer) condition, condition assessment
BT CA
A% (3%) : Effective assessment of sewer condition is required to plan sewer-renewal

programs.
MEICR) « FARER OFFTEHE 2 3T 51213, 2hRAICE OREFE 2175 Z L PR ETH
60

REAEIE  Lrswveor  [EETE
lighting facilities
1 (3%) : The job site lighting facilities had to be specially designed to avoid disturbance to
the neighborhood at night.
FEICH) - AFEBLG O BRI X, KH TOIBE~OEREL BT 272D A D ITERETT D4
ERb D,

WHES  crs5:i35o0r< rodo) Gy

a normal operation pressure
%1 (3%) : The liner pipe was designed to withstand a normal operation pressure of up to 1.5
Mpa.
ABI(H) © ZOBEAE L 1.6 Mpa £ CTOH HEICHT 2 72,
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B croves  remms
a upstream

A% (#) : The contractor did not adequately monitor the upstream flow conditions.
MEI(R) » 2ol Tattid, RiloREZ EUICER L Th o 7o,

B3  ctvoms  EBE4]

a fully-structural pipe, independent pipe, stand-alone pipe
J%I (3%) @ A fully-structural pipe does not rely for its structural strengh on the host pipe.
MBI(R) « BNE T, 2 OMERE 2 BERRE IR L7220,

NN L3 [$feite T 352

£ silt

1 (3%) : The proportion of silt in the soil varied greatly across the site.
MEI(R) : BUGOHAED L MR, R MAREZE L TRESELL TV,

HERE S  Lacc<onos [BBEA]
a declared thickness

1 (3%) : The declared thickness of a liner should be checked against the actual thickness

achieved in the field.
AFIA) : A4 FT—0HEREXIL, BEOHETHET SN T A T —0OE S EHENR RV
BT RETH S,

FBEEH  asLrswn  (EBEL)
a certificate of examination

MR Lale<ors  [EEEA]
a amount of expansion and contraction

g5 5\ () LAZS 550 [HETE]
a vibrating screen

JH (3%) : Avibrating screen was the first stage in the soil separation process.
RBICE) : IREYS 5 W (ED I L B TR ORI OB THh -7z,

BAK  Laicessv EwEx]
£ infiltration
A% (3) : Within a sewer main, one of the largest sources of infiltration is at lateral

connections.

MBICR) © FAREARE ORAKFELEGIT T, KOZVOBMNEEGE TH D,

=N oy: ) LADL®S  [#egTE]

a absolute specific gravity
H#1 (3) : The absolute specific gravity of the soil particles was determined in the

laboratory.

MBICH) R OB EARERET TRIE Sh i,
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RIE  Las<  Bermsl
a amplitude
A% (3) : The images obtained by the GPR showed a reflection waveform with large
amplitude, which implied the existance of a cavity.

AFI(A) - M L — ZREIC L > TR L2 Tl K& RIRIEZ £ - 7o KR8 Tun
7-D T, ZEADOIFEINRE I T,

KE  Fono T

a water pressure
41 (3%) : Due to the depth of the installation, a high water pressure in the soil was likely

to be encountered.
HAEI(H)  FEERALE DR - 720 T, HENO G KFIZEET 5 o Ret:n s o 7=,

KEREE 5vpoLdar  [eETE)

water pressure test
A (3) : To test the performance of the pipe joints, a water pressure test was carried out.

MBI & OHEFOMERE 2 AT 5 o OIKERBRDT DI,

DOABFE  Fvczrscy HETHE
suction head
A () : When the suction head would be too high for a conventional pump, a submersible

pump installation could be used instead.
MBICH) @ OR 7 TERAGERETE L5561, L LOKTR T 2RETDH 2
LD D,

AEHIE  Fvrersrivrs  UEETE]
a leveling work

%1 (3%) : Leveling work within the tunnel required that the machine cease operation while
the leveling work was carried out.

MBICH) 5 2K BRI 21T 5 720, FIEAERES ., HERZ LD 20BN H T,

HEHEZRE  JuLanre [EETE]
a guide rail, support rails

JH (F%) : The guide rail must be aligned carefully for an accurate bore.
B - HEEZE B T HEERR I (26 U CIEREICRRE L2 T UE 722 72wy,

S +oLara  [HEETE

a jacking pipe
%I (3%) : A key parameter for the selection of a jacking pipe is its axial load capacity.
HEI(H) - HEEEREDOREOEE T XA =213, B G OFRMA )T 5,
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Heferg (hPDERE). BEE  +oiaz (Lrszrduma) [He T k]

micro-tunneling boring machine (MTBM), excavating machine
BIETE - MTBM

1 (F%) : The latest model of MTBM could depart from a starting shaft as small as 2.5 m in
diameter.

MEICR) « 2 DR/ EEHEERI T

HefERE (P RDORE). IR
TWLAE (B H7EWNI 5 WVdA) [HexeTi%:]

pipe jacking machine, excavating machine, tunnel boring
machine (TBM), boring machine

A% (3) : Final assembly of the pipe jacking machine was carried out at the bottom of the
shaft.

MBI(H) - HEERE O RAMHSLIT, BESIHUCIT b,

WEERERE  rvLazry  eETHE
) jacking distance

JBI (3%) : Arecord jacking distance was achieved on the job.
FBI(R) « THECHEE LIS T D RAEEREE ek 2R S T,

HETIE +vLacses
a pipe jacking method
A% (#) : The pipe jacking method is thought to have first been used in the late 1800s.
B « HEETIESRIICHC B R-OIE, 1800 BB bR TND,
fii# : pip jacking & microtunneling O HAFEDHE N IFIZOWT @ BT L » THE Z DN D 55y
LD, —AIZ pipe  jacking X A AILS O£E, microtunneling (X A2 AL
AREZfd, ANADZ EDTE S 0 (man-entry) IX, BEARD LI ICARTEEIN
TWHRRTIEARY (HREISFFUEE 1000 Ll L), 7238, method 3 AFL72 < T HH#EE T
EOBEWIC/ D, KL HIEITOWT : Ipipe jacking] & 2FETRTONRTZN, 1
5 C Ipipjacking] &FEKFLTHZ EbH D, 17EDYE 1 "pipejack the pipe" &9 K5
WCEE S LT D 2 b H 5, microtunneling] 1T AR—2 % ANTIZ1FETHWS,
% 0 13K EFRA"" 1 5T microtunneling, #[EH73"1" 2 -5 T microtunnelling,

WHEY Y v FEE rolateozz3b
a jacking rig

A (3) : The jacking rig was designed for a two-step jacking process.
MBI(R) - ZOHEED v v FAEEIT, ZBAE LTREtS T,

 EEE 2.6m O/INRNIHINDIEMET H Z LN TE T,

[HErE T

[HErE T

W vvLator  [EETHE]
pipe jacking facilities(equipments)

A1 (3%) : Pipe jacking facilities for small diameter pipe installation can be very compact.
MEICR) - /NABEBER OO OHEERMIIFEF I a7 MIT 52 &R TE D,
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HEES, S FuvLavz<. Fvnr<  BEETHE]

jacking force, thrust force
JA% (3%) : The jacking force typically increases as the driving distance increases.

FAFI(A) AT HERE S I3 HEE RREE O IER IO T EH-9 5,

HEE ST DRI v Lan s<oTuiFa  [EETE]

reduce thrust friction, reduce jacking force
A% (3) : In a long-distance drive, reducing thrust friction is one of the key factors for
successful completion.

MBICR) - REEEEHERE 2 [ ISR 2 51213, HEE D DI R Dt 22 5,

ARERBR  rvsolgs HETHE]
a watertightness test

KB rozown (-
a water-tightness

F5] (3€) : Maintaining water-tightness is especially important for pressure pipes.

MBICE) - =BT TREREORFHIFEFEETH D,

AREMHERE svowvos EEEL)
a hydraulic performance
A% (#) : The hydraulic performance of the lined pipe was checked against the performance
of the same pipe prior to lining.

MEIR) « BAINIZE OKIMEREN, 74 =2 ZHi&E TS,

WIMREM Fvoricarodn  [EETH]
a pressure transmission ring, compression ring
A1 (3%) : A pressure transmission ring is used to distribute the jacking load evenly to the
pipe ends during the application of the jacking force.

MBICR) - HEDREM 1T, HEA TP OB SRR 123600 IS0 BO T2 DI %,

R V—=UT  3o—iche  lgnEE]
£ screening (method)
] (3€) : As a screening method, a manhole camera was used prior to the CCTV
inspection.

HABI(H) : A7V —=0 T %2179 HiEE LT, T VEDATREORNIE DA A T ™MEbiu
7=,

A7 Y aarsXy T AP [HETE]

a screw conveyor
A (3) : A screw conveyor is a typical part of an earth-pressure-balance machine.

MBICH) « A7V 23 XYEHEANT A EEROFEH TH 5,
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AT b Frook  [HgETH

a spacer block, strut
H# (3) : The spacer block provided the right amount of clearance between the thrust ring
and the reaction wall.

HAFI(H) : A NT v ML Y g & ZEBEO R 5 EIC R =7z,

A S € SRR
a sand

] (3€) : Aflowable sand can provide an increased risk of face collapse.
FEICH) - REMED WP K> TP fERREmE D Z L3 b 5,

ANV FIXA [—x]

a span

%1 (3%) : The longest record of a single span installation by that jacking machine is 200 m.
MBICH) 2 OHEEE X 5 1 A3 Dk i TRtdkiE 200m Th -7z,

AT7A A Foune  [HEETE]

a slime

A% (3%) : Stagnant water in the old shaft had allowed a significant build up of slime.
FBI(H) « HEDNEHIOMRE KL > TRED AT A 2AER-IBE SN D,

AT VRV Fovigis  [HETHE]

a slurry pump
61 (F%) : A standby slurry pump was kept on site during the jacking work.

MEICR) = PORZ VR TRHEERESED, BUGIRE Sh,

AV ¥ [EEEL]
a displacement

AV (FHEBR»S D) FH FODLEADBD) [HeE TH5)

deviation
41 (3%) : The deviation from the planned alignment was not serious.
ME(R) : FHEBRED S O X VITIEA R b D TR R -T2,

FERRTEME Tagsbaitren [EEEE)

a dimensional stability
%1 (3%) : The fiber incorporated in the liner enhanced the dimensional stability of the liner.

MBICH) © F A FT—PITHEZIA T HES K > THEZEME W B LT,

BIEHE wvpax  (EBEL]
a winding machine
A% (3) : The in-pipe winding machine traverses from one manhole to the next as it winds

the profile.
HEI(H) - SN~ R — LD~ R — L~ EBERRE O &2 B L7 BHFIRIR &2 & & 57
TW\Wolz,
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BETHE  wosicoEs  [EEFEA]
) Spiral Wound Lining method

HIHE werrio [egTH
a control cabin

%1 (3%) : The control cabin was situated with a direct view for the operator into the shaft.
HEICH) - R =S=IE AN =2 P HIN A EAR T & DB ISR E S L7,

i TIER (R/3)) FZHxALLY (FiEA)  (EBEE]
span length, length of span

BiEHE woLeso UeeTH
earth pressure at rest, static earth pressure

A% (#) : The earth pressure at rest is the pressure that would act on a soil contact surface
if the soil were fully undisturbed.

MEICR) - IERE RO R IE TR & E, S E o7z LS TW R WO EHRICER 4 2 E
NThH%,

METRHERD  wveszstuwsuno  [BRE4)
process-related
A (#) : The problems were thought to be process-related rather than due to the supplied
materials.

MEICR) - REORRZ, 4G Sh b Tida < fIETRICHRT 5 L b,

gD, BUGEERED  wvzsvo. wnesrany [EREE]
as manufactured

A (F) : The tests for the “as-manufactured” pipe samples shall be performed by the same
lab, same operator, the same testing device, and in the same day.

MBI(H) - &R OE O 7RI, RUZ AR, W UAEEE. R R A > TR U
FITATORITHIER B 220,

fii® : ISO Tl M stage & Fitd 5,

RO TYE (S T R)
FNTERXENTVLAZIIED [Het T k]
microtunneling for pipe reconstruction-static type

A RTA b wsrsve  Umgrm
a theodolite

5] (32) : A theodolite was used for the site survey.
HEI(H) &4 R4 ERBUGHIEICHN OGN,

i TER (BREL) BIZEDAY (BADT HE) Gy

Installation management
1 (3%) : For liners created in-situ, installation management is critically important.

MBICH) - BUSGTERSNDZATDTAF—IZBWTIE, i LEHRNIEFICEETH D,
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M LERE (HEEILE) SHMAY (FOLAZHES)  [HEETHE]
construction management

%1 (3%) : Excellent construction management allowed the job to make money and finish
early.

MEICE) - E L TS KD, THFARR A, RESETAREL o T,

fit 391 R ThEmA [HEETE]
a construction period, project period

H# (#) : The construction period was getting longer than the planned schedule due to

heavy rain fall.
AB(R) - T, ZNORETYYDOA T ¥ a— LY BTV,

BETEHE wos30< [T 1)

a construction planning
A% (#) : Extensive construction planning was required due to the restrictive site
conditions.

MEICR) B LWBSRED 2 IRHE 2 TRt E SN & o7,

Jite T B () B HHNE (FOLAED) (M T3]

driving accuracy
A1 (F%) : A new driving control system was installed for improving the driving accuracy at
the curved section.

MBICE) 8 LWVEHIE RS 27 A0 A L0 | ifREORE THE 2 W B L7,

IR wcowov [gTH
a construction facilities

H1 (3%) : Only essential construction facilities were installed at the launch shaft.

MBI« FEEESLHUZIE, B A R 72 TR O 7 % i i L7z,

BI~v=a2T7 /L wr5%icebs [EEEL]

a installation manual
H#1 (3%) : The installation manual covered a variety of potential site configurations.
MBI(R) « 2ol L~ =27 W%, HESINDEkx RBUGSRME 2/ L T\,

et (D) HolF A (Ko LAED)  [HEETHE]
intended alignment, planned alignment
J%1 (3%) : When unforeseen obstructions appear on the intended alignment, it becomes
difficult for the MTBM to continue driving.
MABI(R) - HEERRHR BICAESN DOEED BN D & ENEL 2D,

REHETEMN 1 wogvaparnnr  [EEEA]
designed cross-sectional strength
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BERS GRITHIFIIFE->TWD)
DT RNE MIFREETIZDZ>TWVD) (]
remaining joint overlap
A (3) : After the earthquake, all the pipeline joints satisfied the critieria for remaining

joint overlap.
HBI(H) - HEO#%, 2 TOEMFIX. HAREIOEELH LT,

BAE — U T eorisl—vacsny  [BBEA]
seam sealant

1 (3%) : Seam sealant serves greatly to the watertightness of the sipirally-wound pipe.
HEI(H) - A — Y I, BIEEE0KEEERE M ESE D,

UIAR e T s (S k)
FoIBEIVTWVLAZSE) (PWVHBITWVLAIIIED) [Hete THk]
a microtunneling for pipe reconstruction-cutting type

Bulhfl  essivic  1B%EA)
a zero stress

H#1 (3) : The separation of the two elements meant that zero stress was transferred

between them.
AFI(H) : ZOoDBEENGEETDHEN) Z Ei1E, ZHOBEEOMDIGINEa Thol2Z & 25
%j—éo

FATHERE wazsvwesx  [HeTE]
a heave at the ground surface above the tunnel face
F5] (3€) : Heave at the ground surface above the tunnel face may occur when the face
pressure is too high.

MBICR) - QPP OENDRET E D56, FITHRENES 22 0155,

EEHER  erzrzves [
a install at the shallow depth, shallow insatllation

A (3) : Small diameter pipes, such as gas pipes, can be installed at a shallow depth.
HBI(R) : TAEO LS /b OREIXRBHERICT 22N TE S,

TUETXY T FER marLeriiEs Ly [HETHE]

center shaft system
J%1 (3%) : The tunneling machine used a center shaft system to transmit torque to the
cutter face.

AFI(A) : IEERIT bV 2EBICEET A HkE L TRV X v 7 MER 2o Tz,
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FBAMOTH  wariods s

shearing strain
H# (#) : The shearing strain from an earthquake can cause distortion and cracking of
buried pipes.
HBICH) - HEBIZ K > TRATH2HAMBOT A, HREOOTHARLI T v 7IORNBDHTE
N5,

FAWIRE  erraxrsy  HegTs
a shear strength

HIH1 (3%) : The shear strength of the soil proved too low to allow the earth bank to remain
stable.
HBICH) « TR ZZE L TREFT 21218, HEOTARRENT T X5 Z &80Tz,

EEEE  warona [HEETE

a pilot pipe, leading pipe
A (3) : The initial step for installing the product pipe involves the controlled installation

of the pilot head/pilot pipe until it reaches the reception shafts.
FABI(R) « OO REHEE THEOEA ST RITB W) BERE 23R 2RO TR TIE, g
IEZATWR Bk O EE 2 RBE I E THEESE 5,

SRR warsre HEETH]
a pilot head, slant head, steering head

%1 (3%) : The operator controls the direction of the pilot tube by rotating the orientation of
the pilot-head of the pilot tube.
HBI(H) » UhaREHEE TIEOEAFRITB W) AN —2 X, EEOEIET D
SEEROEIRE A FIAE L2223 6 S EOFMEIEEZIT ),
fii% : slant head IZRIEID ~v K,

LHEBEREEERE  eivarnEssnircolax  [HETH]

full face open shield machine (with mechanical-excavation)
%1 (3%) : The full face open shield was preferred in better ground conditions.
MEICR) « kB IE R X, R RAF R IG 5 I d,

SRR waksxrr  [HETE]
a permission for occupation of roads

1 (3%) : Permission for occupation of roads is used to control unnecessary traffic delays.

MBI @ A8@EEBIE 2 LB BITE Z S 20k 9 SHFF 2o 7,

IANERA N zvzewae  HETs
a soil cement

61 (F%) : A soil cement layer was used beneath the road pavement.

MBI(R) BRHEE T A A L Mg BRIT BT,
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REL, MHE 25505, 251<ho  [BHTEE]
a total thickness

H# (3) : Two individual layers were required to be installed in order to provide the total
liner thickness required.

HABI(H) : BxRENTZTA FT—ORIEALZHREIED72D, —OOMN LT/ F—%fiLL
77

R 230w [T

a upsizing
M (%) -
MEICR) - TIEEE) 2,

FHXITEAL 2570~a [EBEA]

a relative deflection
A (3) : The relative deflection between the two ends of the pipe was not significant.

MEICH) - & OO ENIT S IEERE < ehoTz,

EIRE  zscoss EETH
a slurry feed line

A (#) : The slurry feed line transported the slurry to the face chamber of the machine.
FBI(H) - JEKITERE 2l > CTIREE O v X F ¥ o N—F TEL I,

HERER]  zsnasn [T
a thickener

F5] (32) : Thickener was used to increase the viscosity of the slurry.

MBICR) = VERORENEZ 56D 2 1= O I HERE A D3 i o i 7z,

ERBE  rossx [HEETHE)

a blower

A (3) : A portable blower was used to improve the air movement within the confined

space.

MEICR)  RNZER OISR Z BT 57200, FFHERROREEM AL L7,

HIFFREN 2iEsvesres  [BEEA]
a lateral flow

I 2<L rewms)

a lateral vision
F5] (3€) : The CCTV did not have a lateral vision capability.
HFI(H) « 207 L e A ZIIEMEEEIL 2o 72,
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HIBR  2<wr  BaTEs)

a survey line
A1 (3%) : The operator of the detection equipment followed the survey line previously

marked on the site.

MEICH) - BRAEFEERIT, BUGIZHEANIS N 2RISR > TR&EZ1T - 72,

HE 2<<a  BETEs)

a survey point
H# (3) : The operator marked the survey point on the road as the center of the cavity.

HABI(A) : BROFLERTRE LT, FEEREmICASREZ~Y—F 7 LT,

HimEs (EdER%) ZWAESTH (o> LAED) (et T3]

lateral connection, side connection
A% (3) : The lateral connection to the microtunneled sewer was able to be completed
without excavation from the surface.

FBICH) - et TIRESE ClGE Sz FAKEE & X1, BEl L e climsss (MirhsEs) 2L
77

FAMERRIL  zevidasn [EETE)

plastic limit
A (3) : The plastic limit of the clay was determined as part of the soil testing protocol.
HHI(H) - 2ERBROFINEO—> & L TR ORI N R O Siiz,

HAE (EAB)  zexz> (mxwlzs)  UeeTH
a boulder bed

%1 (3%) : The boulder bed had not been identified in the original site investigation.
FEI(H) - B OB R I AT ILMRE S e o T,

HE =22 (emEs
a roughness

J% (3%) : The roughness of the sewer pipe had an impact on the pipe flow.
FABI(H) « FAKEEOHENREICKRE REEL 527,

HERE  zr0vrs EmEa)

roughness coefficient
A% (#) : The roughness coefficient of the sewer pipe was measured through a flow test.

MEICH) » 7 e =3B LD FAREE OHEREDRIE S iz,

BESZITFE 2ilzo250m0a )

a damaged pipe
A1 (3%) : The damaged pipe was scheduled to be repaired in the next year's budget.
MEI(R) « Z20HEGEZTEIL REETETHET 2 TFETH D,
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ST (R zac oLax) [HDD T3]
sonde
JH (32) : A sonde was installed behind the drill head so that a locator could monitor the

drill head position and depth.
HEI(H) v —% (ZEFH) TRU A~y ROfLEEFREZEETES2L9, FUA~y R
DRI T HRWY AT b,

MEM:., EACHZ D rvsown, dovrickzs  [HETE]
pressure resistance, withstand to pressure
HH (3) : The water pressure test proved that the pipe could withstand up to a pressure of

0.5 MPa.
AFI(A) : =0 1E 0.56Mpa OKJERERIZM 2 2 2 & BNFEH Sz,

THEMEZESOE  rubpotvzbors [BEEA]

a high- pressure resistant pipes
A (F) : A trunk line requires high-pressure resistant pipes.
AEI(R) « BRICITES O EEE R OE D LETH D,

M BB cussvrislecan [BEEA]

stress corrosion resistance

MEHE  cvlagvss (BBE4£]
seismic design calculation, earthquake resistance calculation
41 (3%) : The loading conditions to be applied in the seismic design calculation were

specified in the xxx code.

MEICH) - MERFHRICE N I D W ER M2 = — F& D xxx ITHET 5,

MERE mvLawodv BEgTH]
a earthquake-resistant design, seismic design
HHI (3) : Earthquake-resistant design is required for underground pipelines in areas with

a significant level of seismic risk.
FBI(H) - RN EWHER CTRAT L AHEMED & 5 Ml O MR E I XM RG22 & n
M\E’C“&) 5 o

BT roLao®c  [HETH]
earthquake proof joint
A (3) : An earthquake-proof joint is designed to resist joint separation and/or

displacement during an earthquake.
HAEI(H) @ MEMETE, FoRiFHE L, ROYE #EIHC LD XA VI bnbd & 5 IakE
SNnb,
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KIEE  roLayr  [HETE]

£ deeper (ground) levels, great depth
JA ()

Underground utilities in cities in recent years are expected to be installed at

deeper levels or in complicated ground conditions such as with other utility pipes
and/or undetected obstructions.
HEI(H) - Bl O MHETIE, HFHEEE I IREESCMMEERE KO T EEM O & 548
HEZL AR SR T CORENZ < 7o TV D,

KB ruvdues [HegETE]
aquifer

%1 (3%) : The borehole had to be carefully sealed after the investigation to prevent future
contamination of the aquifer.

MBICH) = HRENA RIS RN S |

i1

\

AR AL 1% DA FLIC B KA B8 il S 417z,

MARLArag—Ta M rodrhoacs—Cratn [RBEA]
a strain corrosion resistance

JA1 (3%) : Strain corrosion resistance must be assessed for certain materials in a high
stress-strain environment.

HEI(H) : BMEHZ Lo T, SVWISHOT AT TIIA LA rav—2 a U HEORMIEITH 2
UL B2,

KUFEHEREE  rorawadvla BEETE]
large cross-section pipe jacking

A1 (3) : Large cross-section pipe jacking such as for 3,500 mm diameter pipe needs special
consideration for pipe transport to the site.

MBICH) - B4 3500mm D KT iEHHEER O MR TR 2 BLEA L ETH D,

RPOBREWETIE  2voes525000aF LA 5E>  HEETH]
a medium to large diameter pipe jacking method

MHEEFERE  rvzes25 (EEREA)
abrasion layer

1 (3%) : An abrasion layer is provided as a sacrificial layer for anticipated abrasion of the
CIPP product in service.

MEICR) - TR, AT OB RN EE D 2 2B L, BiE L L TRT
55,

MMAEE 2vzsnats [
£ service life, useful life
AW SL

1 (3%) : This is a case study of condition assessment and service life analysis of a DN
1000 sewer pipeline which had been in service for 38 years.

MBICH) « Zor—2A227 4 (FEFINFGE) (X, 38 FHOMEM Z 4 2 72 FFU%E 1000 O F/KIE
B ORERHM & AT BT 2 0T T 5.
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HEAK (BXx) EUDIFC AR (]
stagnant water
A% (3) : Measures against stagnant water were taken to solve the odor problem.

MEICH) « RIS 572D, AR RBI b T,

M v lEmEx
a bearing strength

I BEANGEGHE  rirvsbesTons  [HETH]
£ ductile iron pipe
A1 (3) : Ductile iron pipe has been a common type of pressure pipe used in water
distribution systems.

MEICR) « 27 2 A NVEESRE ITHK S AT DB W T—RIIEDN TV L ENED—>TH
éO

ZHBEEHM s Longn [EBEA]

porous component

SMYLNA SRR mTir@eRy [T
a pit by-pass

WEREDEARE  rcewhair-  [BBEA]
a longitudinal interlock

MBS rcoomvoxs  [HEEA]
longitudinal tensile stress

TedH rzn  IEARE]
a sagging, slack

%1 (3%) : The sagging of the pipe was caused by vertical settlement of the ground.
MBICH) : ZDEDT D73, HBIETIZL D bDE T,

TebhH bz (EBEE]
a deflection

1 (3%) : The ground settlement caused deflection of the renovated pipe.
MEICR) - HERTE Ik v BAEBIZEbARRELT,

OB FE  rbniresas  HEETE]
a deflection calculation

JA (32) : The deflection calculation showed that the structure would not deform too much.
HBI(R) : 72bAFRICE > THRENRSIEELE LN ER o Tz,
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TCOBHBE rmbsvr>  [HETHE]
a deflection amount

JAB (35) : The deflection amount was within tolerances.
FAFI(A) : ZhBHrEITTFRMENTH -7,

BEAAEEER  ravitnexlonrs [HETHE]

unit weight
J%1 (3%) : The unit weight of the soil increased as the gravel content increased.
MEI(R) - BRIOEAEENEZ DT, HBEOBMAKEE RS KRERoT,

B ras 1mEEs)
a level difference

BMERRSR  mawmvdasn [EEEA]

elastic limit
H# (3) : The test was stopped when the elastic limit of the material was reached.
HEI(H) « 2 OB OHPERRRICE LTzD T, RREEIE LT,

RBGHE  rrzern  (EEEE)
a carbon fiber

1 (3%) : Carbon fiber has a high strength and modulus.
FBICH) @ RBREHEIZ S, BRECTH 5,

W (B x) Ehh (PAE L) [—#]

a cross-section
A% (3) : A pipe cross-section provides a view cutting trhough the pipe perpendicular to the
longitudinal axis.

FFI(A) ol & i, BT L TEAICH 72540y Az & Th b,

WA 7] eawaknn < (HBEE]
cross-sectional (bearing) strength

Wi/ mawave<  [EHEA]
a cross-sectional strength, section force

21 1/ N YRS SN € =5 )
a groundwater

1 (3%) : Contamination of groundwater was a serious concern.

MBICH) : #FARA~DIBRIZERRELF TH -7,

HTAKE  sodvss [T

a groundwater pressure
A1 (3%) : The groundwater pressure at the bottom of the shaft created active leaks.
HEI(H)  SEHUR O I KIEDNRAKZ B EE Z LTz,
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510 N/ (G AR X SNV €735 7
a groundwater level
A1 (3%) : Since the groundwater level was high, chemical grout injection was necessary to
stabilize the soil around the excavation area.

FAFI(A) : TR E - T2D T, HIRRT U 7 O 2 ZE S8 25 72 OICERENE
R B

HTAMBETIE seronconcssigs  BEETE]

dewatering method
1 (F%) : A suitable dewatering method had to be chosen based on the detailed site
investigation.

ABICR) - R RAZAR T Tk, SR S5 2 oIS 2 IR 22 T T e B 7a

HTFAKIBR sorvses [HETE]
groundwater contamination

1 (F%) : Groundwater contamination was found during the site investigation.

MEICR) - BHFEORETIZ, # FAKRDBHREIPFER S,

HE s egTs
E) geography

BEEMEERM soswvmeosn [EETE]
grout retarder

61 (J%) : A grout retarder was used to make sure that the grout could flow throughout the
annular space before it hardened.

AFI(R)  BFAEORMOREMEZMEFFCE 5K 9. 7T T M LT 2 BN B EIRH M
M7=,

HUEAEIRE slobestess ETHE
a geologic column
H#1 (#) : The geologic column anticipated from geological survey documents was used in
preliminary job planning.

MBICR) - HETRA R S HER U TR D 7o B AR S TR E BN S vz,

HIEBRERR  wzs5z5en UeeTE)

stratum structure
A1 (3%) : The geologic stratum structure had been disturbed during previous earthquake
events.

MEI(R) « AIEOHEE GRlE) 12X - T, HEHBAICELAE X 72,

HIFEEA soeswors  [HETH]
a underground connection
%1 (3%) : The underground connection from the lateral was made by having the jacking
machine intersect the sewer trunk line.

MBICR) - 2 OHEERK T, BERR O FKERBRIZR L CRITE 2> b5 21T - 7o,
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HIFHERE coeozveona [EETE]

a utility pipes
F5] (3€) : Excavation beneath roads is made difficult by the presence of utility pipes.

MEICE) - P HERRE S BER L Ch D HmE M, BHT2008RETH L,

WP L—F svesn—r  peTEs]
a ground-penetrating radar

%1 (3%) : Due to the growing number of road cave-ins, the demand for detecting cavities by
using GPR has increased more than ever.

FBI(H) R FEEDA X TETNDHOT, i L — 2% > CTEREZRINT 5FE 32
NETIZRLEE-TND,

HIFILT  sorssan EETH]

a surface settlement

%1 (F%) : Only negligible surface settlements were expected from the deep pipe jacking
project.

MBICH) 2 ORREHEME TR T Cid, #RIL TEPDT I LnRE LRV E RIS,

FRIZEFR  seospaltigsls [EETE]

Intermediate support system

HFRER T besdvigas [EgETE

a relay pump
A (F) : Arelay pump was added to boost the flow rate.

MEICR) % - PR EZ L 5 72O PR o 72 LTz,

W  vesexzs e
a alluvial layer

EARE HY HIZY HEOW [HET ]
a Injection system
1 (J%) : An injection system for the grout was installed in the pipe immediately behind
the machine.

MEICR) - WEBEO%TTIC 7T 7 MEARMOSHRIE S L,

HFIR bespsn HgETE
a corrector

RHIMITIRE  srossvsrsy  (EEE]
a long-term flexural strength
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BT HER  srsxzgravvno  [EEEA]
long-term modulus
J%1 (3%) : The long-term modulus was estimated using an accelerated creep test.

MBICR) 7 Y — 7R 2 - T TREMTHER) 27 L7,

FHREEHEE crozsvdvla el
a long distance pipe jacking
A% (3%) : Long-distance pipe jacking is becoming more common worldwide.

MEICH) - REEEEEE TR T TL AT s L9127,

FAELRE vroszabrs  (HAWE]

a inspection length
41 (3%) : The inspection length of CCTV may be limited by several factors, including pipe

condition, cable length, etc.
MBICE) : 7L ED A TICEDREILERIT, BORE, F—7VREREDNONDERIZ K
> THIREN D,

FHEAE  vrssicors  [EREH]

a the number of days required for inspection
A% (#) : The number of days required to inspect the total length of 1,000 m was five days.
FBICR) @ IER 1,000m OFIZE LZHHEREIL S5 A Th o7,

TAEBIR sroszwr EAEE]
a inspection path
J%1 (3%) : Branching of the mainline required two separate inspection paths to complete the
survey.

MEICA) © ZOBFRITNE L TW DT, 2 ROFRAERME LEL LT,

THEME crswves  [HeTH
a regulation tank

BROREHETE srorvssvmadulacsies  [HETHE
a super-sized pipe jacking
A1 (3%) : Super-sized pipe jacking involves splitting a pipe longitudinally for transport by

road.

BT CR) - R AR HEE TR Eh 515 O 4B Ok 20 5 o

T ban  EwEs)
a settlement

ZEHL (=2 A— ) DXL (RME-BEDIR)  [EEEA]
a protruded into the manhole, pushed into the manhole
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P oxc eETH]
a joint, coupling

A (3) : The joint was redesigned to improve the watertighness performance.

MBICH) - KEMEZ R LS D72 DICHRF N BRGE S vz,

HEFERRR]  oxcezz  [eRE4)
£ joint gap

MEL  oxcrn [
£ displaced joints, offset joints
A% (3) : Displaced joints and offest joints may cause problems for CCTV inspection.
JABI(R) - A4 7y ML, TLED A TOETIRICRIENE X Z 205 5,

TOBFEBE  bolotwinor  [ETHE]

wet density of soil
A1 (3%) : The wet density of soil is compared with its dry density to determine the soil
moisture content.

RABICE) M E L Lo I3 LT L, HEKEE RO,

EME  <ontes  [FEEs]
a constant load

B8  <vsa DEgTs
a mudstone

F5] (32) : A mudstone layer was encountered in the exploratory drilling.
FAFI(R) - RIEFIciEEEIcER L,

EHER <vacarga [EAEE]
periodic inspection, regular inspection
H# (3) : A periodic inspection is essential for future sewer maintenance in Japan.
MBI(R) : BRODASH O FTAKEE E X OMFEIRIZIT, 5%OEH SRR RIER,
% « AR O H I annual inspection,

EHHEIFE—RA U F cvzszdb-war  [HETHE
a resistance bending moment
A1 (3%) : The resistance bending moment was calculated from the pipe cross-section and
its material properties.

MBICR) - B ORI & € OMEEE D GBI £ — 2 > PR Sz,

FRARHEETLE <o Folzdrvlazngs  [HEeTE
slurry type pipe jacking method
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JeK=E  <covvilos  [EETH
a slurry chamber

JA% (3%) : The slurry chamber had become plugged with sticky clay.
FEICH) - R5rE @ OEE £ O 7= D TRKEICPAZEN A Lz,

FeARMHEGRME  covrvLrvesn gL
a slurry treatment plant

JBI (3%) : A compact slurry treatment plant was set up near the launching shaft.
HEI(H) » 2oy NRJRAKRVERR AR 2 ST YU T IC Bl L7,

BAEE  <cvdrubrren  [HETE]

a slurry management
A1 (F%) : Slurry management is an important part of slurry-type microtunneling.

MBICH) - VeI E AR A TR THELRERTH 5,

JBAKzZ=w b, fEIEZ=v b <o, S<Thdicos  [HDD T#]

bentonite mixing station
41 (3%) : Before use, the bentonite was thoroughly mixed in a bentonite mixing station on
site.

MBICE) « N> b A b2 LIS, HGICREShEKk2=y T, N b A bz
<L,

TAARITAYE  codipor  [HETH]
a disk cutter

F] (3€) : A disc cutter is effective in cutting hard rock with low cutter wear.
MBI(R) © 7 4 AT J1 v ZITREVERE CREREZ D 72 HRHIT 2 BRICHE R CTH 5,

B GR cvresv s Le [eETE
a low load bearing capacity method

RERXHETE cvositsrviazsigs gL
a high-density slurry type pipe jacking method

T—NHRA K <—z@gne (g
£ tail void

F5] (3€) : The tail void aided in the steering capability for the pipe jacking.
HEI(H) « 7 — R A ROERTHINMEER ) Z @iz,

FHLAMAF L —F <slsrbbesn—r  [HTFRE
) walk-behind GPR
HH (3 : Walk-behind GPR equipment is suitable for surveys beneath sidewalks or where
road widths are too narrow for vehicle-mounted types.

MBICR) « FHLHOMS L—213, BB K9 72, BER ARV B OE R A
T D,
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S coxa BEETH
a reinforcing bar, steel bar
H#1 (3) : The pipe reconstruction technique features the ability to deal with the reinforcing

bars of the existing RC pipes.
AFI(A) « ZOWEHERIX, BEREOSH a7 UV — NMEOSMAZUIMLET 5 Z LT
é(}

G 7 V—ME  cozazacv—pa [
a reinforced concrete pipe
Eh&EZ : RCP

SR BHIIREE <oxazleotirdrn  [BARE]
steel reinforcement visible
HAEIR) : TR &,

TVEIRAZ, TVIATZ  <hoewnd  [EAR#EE]
a CCTV (Closed Circuit Television)
BT - CCTV
J%1 (3%) : CCTV is comprised of cameras, recorders, interconnections and displays that are

used to inspect pipelines.
AFI(A) : TLEIATIIENERT/AET L2200V AT LE2 L, IAT, La—F— Wik
Bkr., LT 4 A7 LA Ik > TR SN T D,

WHE  <amse eETH
£ additive
F] (3€) : The additive was added during the mixing process.
FABI(R) : B0 TR CHRIMBEmE N,

WIMEAN <ansdebediced  [HETH]
additive injection
F] (3€) : Additive injection was used to reduce problems with sticky clay.
FBICR)  AEPEDS VRS 23R R CE & 5 IS L Tl EA DM T,

RERGEE <avrieses  (EwmE]
a inspection method

H# (3) : The inspection methods were evaluated by inspection speed, operator’s safety and
data compatibility.
HBI(R) « 20 8BFEX, SRIEXORS | (EEBOREMER TS LicT —% O A
BWTRH 7z,
i < @ O E R 72 58 O%51% regular inspection, JBHFFHA 1T follow-up inspection,
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TR <Atz BeTESs)

a electromagnetic wave
%1 (3%) : The transmitting antenna of a GPR unit radiates electromagnetic waves into the
ground.

HBI(R) : GPR OXET 7 F i3l Rz CTEME Z BN 2.

BRI SVA L —F cataEsth—r  [MTFEE]
a electromagnetic wave pulse radar
F3] (3€) : The electronmagnetic wave pulse radar emits repeated sharp pulses of
electromagnetic signal.

FBI(R) @ B SV AL —XE, SV L AR R OBHE RS20 B LRIET 5,

BREFEIE  carwrrsies  TRE]
a electromagnetic induction method
1 (3%) : The electromagnetic induction method relied on inducing an alternating current

in a buried conductor and then detecting the electromagnetic signal emitted by
that conductor from above ground.

FBI(R) : ZOWRFHET 12, MR SNCHFRICTHRERAT L, ZORKD»DREE DD
BRI 2 M L DI L,

BA A caex [ETH]
a boulder stone

FH (3) : Access to the face was required to fragment the boulder stone encountered.
HBI(R) - 8 LA 2T 5720, SN AL BN HT,

+E Yoo o [#EETE]

a earth pressure
F5] (3€) : The calculated earth pressure was used to design the pipe.
ABI(R) B L LECE &G Lz,

FTERIEERE  voolx<olax [EETHE]

a earth pressure balance machine
AW - EPBM
A% (3) : The spoil from an earth pressure balance machine typically needs less treatment
than that from a slurry-type machine.

MBICR) - — AR R O HIZR B IRk T AL T % L fli% Th %,

TERHEETE  voorzdunLacrizes  [Hersl
a earth pressure type pipe jacking method

TEDA reoxkas  [ETH
a earth pressure distribution
%1 (3%) : The difference in earth pressure distribution around the pipe circumference was
significant.

MBICR) « BAEIZ 02D TESRITIEN R D DEER o Tz,
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BE  roma [
a stoneware pipe
H# (3) : The old stoneware pipe had good corrosion resistance but was susceptible to
breakage due to ground settlement.

HABI(H) : ZOHWEEIZMEMEZ & > TUV=2s, BRI FIZ X - THRHE Lo Wk 722 -
TV,

FTKREL o viduvds BeETE]

a coefficient of permeability
HIH1 (3%) : The coefficient of permeability varied greatly among the different soil layers.
MBICH) « B2 HJERT BARREBUT N2 D OB TV,

BKRER  rovvLva UesTE
a permeability test

A (F) : A permeability test was conducted on site to estimate the pumping requirements.

MBICE) R T OBRMEREZHEN T 5 72 D IZ B TR KRR DM T b,

BIEHLORY XY eo5ko05<¢biEoks  [HgTH]
a exit seal
H# (3) : The exit seal prevented leakage and soil loss around the pipe jacking machine
and trailing pipe string.

FBICH) @ BIEEHLO Ny 02 Ko T MER L O R E M8 2> B O R K b O A 238
Nz,

BIENVHT (RAE) LORSETDS (BBai)  [H#THE]
a arrival shaft, reception shaft
A (F) : For the MTBM project, it was difficult to find a suitable location for the arrival

shaft.
HBICH) - /N RHEE T HC, BHEHLZRET DO LGN R o Tz,

BlEN G (M), BlEY Y b

EH1D2TTH (IWK) | £HTEDUo L [HEE k]
arrival pit, reception pit

J%1 (3%) : An arrival pit rather than an arrival shaft can be used when the pipe is installed

at a shallow depth.
FABI(R) : BEERTHMESERTIVUE, BETHICIERL, BEY Yy UMY 235260
T& %,
i I TERWNLE pit L5 95, KOS (E#Z BT 5 % 1 7) 1 shaft,

BIZREVHIAE  roronToosis [HEETH]
() without (the need for) an arrival shaft
%1 (3%) : The excavating machine is able to arrive at an existing building or a pipeline
without the need for an arrival shaft as it can be pulled back to the starting shaft
after a drive.

MBI - 2 OMtERITHEE TS T, BEZIHE THREITE 572 ORELHIBAETH
Do FTo, BEBRHEEY H 5 WITBERE R ICHTHERE N TR TH D,
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BOAME  rorsasmtes  [HETH
() uniformly distributed load

] (3€) : Auniformly distributed load was assumed for the foundation design.
MBI(H) - G AT O BRIC, EofmEL R L,

BEEMEE rizpags  ETES)

road cave-in, cave-in
A% (#) : In Japan, road cave-ins are getting more attention due to the growing number of

deteriorated sewer pipes.
HBI(H)  BRTIIHE L FAGEBEOBIC XY, BEEREENSZNETLY HRELEED T
b\éo

BREHE  vizpavie [HTEE]

a road agencies, road administrators
1 (3%) : Employees of local road agencies are responsible for reviewing their roads,
identifying hazards, and making conditions safer.

MEICR) - B OBEREHE T, BERORLZHB LY EREFTZEELZY LT, EK
LV ZEIRBICTOIEEND D,

EHRORE  rizomsmy  arEs
a road collapse

H# (#) : There was a danger of road collapse due to large cavities found in a shallow soil

layer beneath the road.
MEICH) - B FOERBEEICRE 22 S, BERAREOAKICS 5 Sh T,

Y eaxy m
a ground depth, depth, ground cover

A% (3) : The ground cover over the new pipe was specified to be at least ten times the

outer diameter of the new pipe so as not to affect the road surface.
ABIR) EREICEEL G20 ed, BIRTHHEOMED 10 FLL Lo 14k 2517 5 2
L. EHESNT,

TE  rio peETE
a type of soil

TEEME viovrsda BEETHE]
a ground condition

1 (3%) : The ground conditions at the site were poor due to the soft soil and recent heavy

rains.

MEI(R) - BUGO FESME, #KE85 HITM2 TRITDZEMAFE L THELL Tz,

TESE  rlosase EETE
a soil classification

H1 (3%) : The soil classification was determined to be a silty clay.
MEI(R) « PESEIE. vV MNER L E o7z,
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v SRS VRN € = %
a hardpan

rZ w7 (GBF) LboXxA< (oVEE)  [HDD T
a tracking

A% (3%) : A battery-powered sonde was used in the drilling head so that its position could
be tracked by locating equipment on the suface.

HABEI(H) : KU~y RONMENMEOOr —XThToX 7 TEBHL9, RIA~y RO
FEIRITBIR D Y T BN b,

~Z X —H LhIF—E  [HEETE

a traverser
A (3) : Atraverser was located at the bottom of the starting shaft for pushing the pipe
sideways.

MBI(R) - FEHESLHIN THEE R 2 M5 2018 b I =Pzl L7z,

B rvponn  [EEEA]
(3 handling

F5] (3€) : Careful handling of the chemical was required on site.
MBICR) + 2 AL EIFES CORBNIERE ZE LT,

BAHE roouna  [EEEA]

a lateral, lateral piipe
A (3) : The place that leaked the most was the connection between the lateral pipe and
the main.

MBI(R) « —F LS KRN ZEZ Licold, BE & RG0S Th o7,

BAHEHETIE  cooupatvLacsigs  [H#ETH]
a microtunneling for lateral pipe

BAEOREHL coovpinszrl  []
a protrusion of lateral pipes

A% (3) : Protrusion of lateral pipes can cause a partial blockage of the mainline sewer.

FIBICR) « BUE D% E LA FAEAE A I RS 5 2 L B5b 5.

BAHERAZE  cvouma~ne @]
a lateral blockage

1 (3%) : Lateral blockage caused a sewer backflow into the building.
HEICH) - B O PAZED TR Z2 AN i & & Tuie,

TRF  wvesL  EeETE
a soil particle
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TRITFEE rovesiasr [T
a density of soil particles

J% (3%) : The density of soil particles is often assumed.
FHEI(H) « BRFEBEISHEE SN D Z L%,

R~y K LY BH~o ¥ [HDD T#:]
£ drill head

%1 (3%) : The drill head was selected to be able to drill the hard rock expected.
HEI(H) - SR HERAENAER TH D 2 LD EEINTZDO T, AELIED KU b~y RAVEE
ST,

RU)= vos:La  [HDD Ti#)
() drilling machine, drilling rig
JA%1 (3%) : The drilling rig needed sufficient thrust and torque for the pilot hole drilling plus

sufficient pullback capability for the pipe installation.
FBIR) : RU A~y 3 g ay NEIFL TSR BRI OHEET & v vy o ROVEDFA T
\CERBLARRI AR T H2MENH 5,

V% 3% [t T 5]

a torque

1 (3%) : Both the maximum torque at the cutting face and the ground condition are
important in machine selection.

MEICHE) - e O E T, HEEMERS X OHERORK V7 FETERET D,

NEE  muvwn 8]
a inner diameter
EWEFE : 1D
B (3%) : Most types of pipe are sized by their inner diameter.
HEI(H) « — I, TAREFEIIRNR TR IS
{iii# : inside & ¥ inner ® 723, 4MEIT outer diameter (OD)

N BB nunzsond [HEETE]

angle of internal friction
J%1 (3%) : The angle of internal friction of the sand was inferred from the slope of the sand

pile.
HBI(R) : ONEEEADRE DY KA AL LHEE Sz,

NHEER  suewalessbrs  [EBEL]
a internal perimeter

N7 4 VA RUHASW S [BEEA]

a internal membrane
J%1 () : An internal membrane was used allow inflation of the liner.

HABI(H) : AT —ZEIEDDICNE T 4 V2R3 b7,
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FHE  aeslra [HEeTH]
a intermediate jacking pipe

J%1 (3%) : An intermediate jacking pipe consists of a leading interjack pipe and a trailing
interjack pipe separated by sets of removable intermediate jacks.

ABICR) - g, e, LYy v, £ L THRETITE O Y TR ST
B, PHLY Y vy FITWVALEARETH D,

RHHEHE TR aeslivlicsied [BEETE]

a intermediate jacking method
A1 (3%) : The intermediate jacking method allows the movement of only a portion of the

pipe string at one time.
MEICR) - PEE TIEIC K-> T, —EoH#HEEIZ > E | RO L BE) ST ICHEZTT
FTENTED,

HHRTHE  aesleagins  HETsEl
) leading interjack pipe

FHLUER. FHLYY X soblzib, 2ablleox  [EETHE]
a intermediate jack

%1 (3%) : Intermediate jacks were installed to keep the maximum jacking loads on the pipe

string within the allowable value.

MBI - BN OFFEEN THRARHEET) 2 REF4 2 702l LISEMEN S,

FIFNT a2 N mephtrvadr [HETE]

a articulated joint
JH (3%) : Machines for tight-radius pipe jacking have specially articulated joints.

MBICR) - SR 3 2 e I3, Rk iy a A v RS TV 5,

BFGm (& x) RRTIES 25 (PAZL)  [—R]
longitudinal direction (of the pipe)
HEICH) - TES G S,

WoR  mash HEETE]
a soft rock

ERESHIAR  mavocUiEA BEETHE)

a soft ground strarum
HH1 (3%) : The soft ground stratum caused problems with sinking of the machine.
FBI(R) « RG5 AT K - THRER L T 2 BN E = 72,

RE., BE  <hbo. pabo  EBEA]

wall thickness
A (#) : The wall thickness of the pipe had been reduced by erosion.
HBI(R)  REIZ X > TEDORENRR S TV,
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“REAN (B D) ZLhwHiZw H (B2EVD) [#Hexte k]
second-stage lubrication
A1 (3%) : For the second stage lubrication, a lubricant having a high viscosity was used to
complement the first stage’s lubricant.

MBEICH) « 2k (W) TEAOEMIL, —RIEAOHT & L TEVRMEL RO 2 vz,

ZRBIEM  wesmosne gETE
a two-layered type lubrication

JB (3%) : Two-layered type lubrication was used to reduce the thrust friction.
FEI(H) - HEEERPU 2 7202, M EANME bz,

HEEE  wolavzs  [EgETH]
a advance rate

1 (3%) : The advance rate of the excavating machine was about 8 to 10 meters per day.
HBICR) - 2o#E#o A tEREIL, £ 8~10m/H Th o7z,

RIFEL (o F—ANH0D) BIFEL (EAIE—BHED) T4
£ pulled out (from the manhole), separated (from the manhole)

KHLE  wgrisrs  eeoE
opening length of a joint
%1 (3%) : The earthquake caused a longitudinal stretching of the pipeline exceeding the
safe maximum opening length of the joint.

MEI(R) - #ERIC X0 B OHET IS, MkFOFARKEH LEZBZ 2MORE L,

RITHLE  awgrLves  (ewEs)
a separation amount, longitudinal separation

BTN nomzen [EBEL)
a thermoplastic

J% (3%) : The thermoplastic liner was able to be softened to aid in removal.

MEICR) @ BT A F—1F, B LRBPED L OBk E D Z LR TE R,

BE[MHME TS RF v T8 nonttuRkbTbo<ims  [BKEAL]

a thermoplastics liner pipes
JBI (3%) : A close-fit thermoplastic liner pipe was installed.
() « BEROBREMN 7 Z 2F v 78 VW THEAESRTZ,

R A [T

a viscosity
41 (3%) : The viscosity of the grout was lowered to ease its pumpability.
MBI(R) : R TORDNCAHENTRNE S, 77T FORiEEIK< LT,
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¥t mawer ez
a cohesive soil

F5] (3£) : The cohesive soil had low cohesion and friction angle values.

B CH) = R 3ok & S AME < NEREEER 4 DAV NS o Tz,

MEET  nabe<vr<  EETHE]
a cohesion

et nar TR

a clay

KRR mvrveow [T
water discharging facility

PERE  mvcors [T
a slurry discharging pipe
H# (#) : The slurry discharging pipe carried the excavated soil to the ground surface.
FBEICR) - JRHI L HEIEE 2l > THIR £ TE b,

BERAR VT mecwgas BEETE
a slurry discharging pump

BEL VT merEss eeT
a spoil discharging valve

NATNV—TTHE poss—525@> [#ETH]
a piperoof jacking method

H# (#) : The pipe roof jacking method was used to provide stability for the metro station
construction.

MBICH) 2 3o T — 7 TIETH TSR TF TORBIZEN 2 5 2 5 7o Tbhiz,

NAay FEIFLL mwzors-2525  [HDD Tl
£ pilot hole
F5] (3€) : The pilot hole was steered in a series of arcs and straight sections.
HBI(R) © RU L~y ROFEUEIEZITW R b #ifEs, BRSO A vy ML TEIT-
7

HE wxes [
a outfall

5] (32) : Anew longer sewer outfall was required to reduce pollution in the bay.
MBI(H) - BOBEREZHIET 27212, Hiix 35 FAROIEIE, H~RIMIET 2 L0k 5
iz,
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NE 2 —ALH]  Fxw—5<o5<  [HDD T#]

a vacuum excavation
JAHI (F%) : Vacuum excavation is sometimes used for digging small pits for HDD installation.
HEICH) » % 2 — 288X HDD THAIC K DML T, /hNSReEy Fadid & EITfibind 2
ERB D,

HA s EETE
a cutting edge

FNAOKHEETIE acvLsFvLacsiEy Tkl
a open shield pipe jacking, open face pipe jacking
H#1 (3%) : Open shield pipe jacking is possible in good quality ground and allows access to
the face to remove obstructions.

MBICH) « 8 A AHEE AT, LA ZE L T D5EICHRET, BN 6 EEY 2 B Br<
TENTE D,

e (B x) REW (PAEL)  [HEETE]
crush the pipe
%1 (3%) : The machine with a special cutter head can crush and remove the existing pipe
while simultaneously replacing it with a new pipe.

MBICR) « 2 OMERIE, BV > &2~ P TRERRE 2Bl L7203 O E 2 Bk 7 %,
{5« e Tk 2 fHUE L7-ai B 30,

Ny X TEHIEERE goxacEsLess  [gETE
a back pressure protection device

A% (#) : The back pressure protection device protected the workers in the launch shaft.
FBICR) @ Ny ZRHIEEEIC K o TRESTHUTIERE L TOW/EERDN ST bz,

Ny J—< PRIEE  zo<v—2%. »<FL<  [HDD T
a back reamer

%1 (3%) : Three different back reamers were used to enlarge the HDD borehole before the
product pipe was installed.

FAFI(A) : HEERSEIAENDIETOLET, 3 -DORRZ ANy 7 ) —< B ERIHEH SN
77

FEHER  go5avo [BRFE]

a detection rate
HBI (2£) : The old CCTV camera had a low detection rate for cracks.
HABI(H) : ZOEHENTLEDIATIL, 7T v 7 DIEREME)H- T,

HKEHLO  goLazs¢es  [HEETH]
a entry eye

H# (3) : Preparation of an entry eye allowed a smooth transition of the machine into the
soil.

FABI(H) - BN 2R E L2 kv, EEEITABIC LRI A>Tnvo 7z,
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FEEHFLOY VT dolazscboad  [HEgETHE]
a entrance ring, entry ring

Lo M), BEEY Y b
o LATZTZ Y (IHK) . BoLATsE [#eE T k]
a starting pit, launch pit
%1 (J%) : A starting pit can be used to launch a pipe jacking project with a curved vertical
alignment.
MEICR) « N=F BN —7 Oaid, EEROFEICE Yy b (V) 237252 &R TE
Do
%5« HEECTII RO (WSS 5 ¥ 1 ) % shaft, INUITERWGLZ pit & F
Do

FHEHL (RHY) o LAKTZ ) (BBk)  [#ETE]
a starting shaft, launch shaft,
J#1 (3%) : This machine can be pulled back to the starting shaft from the arrival shaft.

MEICR) « 2 oIERIT, BEYIDRETITE THER L TEIRT 5 Z L TE 5,

HEEHIONY T olarTtoodssas  [H#TH]
a entrance seal

FAESE powvzrn  [(EEEE]
evolved gas

Ny MEE Eorwrbac  [BBEA]
butt-fusion
A (3) : The treated cross sections of both pipe ends were held against both sides of a flat
heating plate until the PE material reached fusion temperature before the butt-
fusion was completed.

MEI(R) - MBS N-EimPiamZ, & — 42— T PEMAEIHEEICET 2 £ TIE L, A
v MEE 21T o T,

INTG A—AZ Ebo—7  [BBEA)

a parameter
A1 (3%) : During design, the required thickness that would match the given strength

parameter was calculated.

MBI @ BEHREC, BESRENDEIRICAE 5 MEAT A =25 Shiz,

N FIVRTAT  Br-barnd lEREE]
a pan—tilt camera

HH (3) : The pan—tilt camera had a wide vision and was able to zoom into the crack.
HBI(A) : 2O« FNUVRIATITIEALAEHWT, 77 v JICA—LT AT ENTE
77
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¥ salen  BeTEs

a reflection wave
%1 (3%) : The receiving antenna of a GPR unit detects reflected waves from buried pipes.
HBI(H) : GPR OZAET > 7 FITMEE N L O 2/t 5,

REETIEE macicsiEs [EEs]

a inversion method
%1 (3%) : The liner was installed in the host pipe using the air inversion method.
HFI(H) : 20T A4 F—13 LRI X D s TIETARENICHA S L,

KIIBE  avri~x  [H#ETHE]

a thrust wall, reaction wall
MBICR) = T3ERE) B,

MEENIRS gabosESe e
a segmental parts
A% (3) : Segmental pipes are manufactured at the factory in the form of two segmental

parts and then transported to the site and assembled into one.
MBICR) - 2FIE T, ZoRPEERA & U C LG CRIE, BUGITER S U HEEE & L TN T
bivd,

WEBIKB  omorvdves [EgETE]

confined aquifer
A% (3) : High groundwater pressures can be present in a confined aquifer.

JAEI(R) : EEKEIZIE. BT AKERFELTWDLZ ENH D,

FEEINE  vaoniira [
£ non-pressure pipe

FEBREITIE omns<  (#ETHE]
trenchress method

FEBRHIEAN  omvascrres  EETHI
a trenchless technology, nodig technology
% : nodig 1T N FEFEHL,

glﬁlﬂ (@gﬁ%) VDEZHRZITY (FVHEOMA) [HDD 1 #:]
£ pullback

A1 (3%) : The drill rig was used to pullback the product pipe towards the starting pit.
MBI(R) « R~ THREDHNIATRZITV., B2 RBENE T ALK,
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FIEATEE  ovxzzare  (HDDTH)
a lead attachment piece, product pipe attachment device
JA%I (3%) : Alead attachment piece was used to connect the pipe to the drill string via a
swivel device to prevent rotation.

HAFI(H) : RUbvey RICHBREZERT D012, [BEERHIEHAO A A ~JL RIZHHEATE B3V E
URSESRSY (W

FlIRHEE Tk (SEHeE THR)
VERETVLAZIED POBITWVWLAZSIED) [#e TiE]
microtunneling for pipe reconstruction-pull-out type

BIERL  ossrl  HeETH
£ pull back, drawing back
JA%1 (3%) : This new MTBM had the capability of pulling back and redeploying the machine,
which was applicable for pipe-roofing installation..

MBICE) « 208 LWEER T, 51 &R LEKOCBRADOHEIEZFf > TWeD T, A T L—7
M T35 Z LR T&E T,

OFH  oFzn  (EEEL]
a strain, deformation

vy FHilE (HEER) GFobBNEr (o LAX) [Hefe T4

pitch control
H%1 (3%) : Ajacking machinee needs to have good pitch control when driving through a soft

ground layer.

MBICH) - R HAE 2 HEHE T 2 72D 2iE, SRR ISR Ry FHIESRE 2 Rl 2 LB H
D

% ©y FHIE & 1M mofiliEo = L,

EyF T vobac  lHETE]
a pitching

By b vor [T
a bits, cutter bits
A1 (F%) : In some cases, such as a long distance drive in hard rock or gravel with boulders,

cutter bits need to be replaced during the drive.
MBI @ A, EAIR DB T 2 RIEBHEETIZ, Uy ¥ —Ey FOZHNE
M CRERGENRD D,

Ey NOBRE vorozss [#g T3]

cutter bit wear
FH (3%) : Cutter bit wear depends on the type of rock being excavated.
HBI(R) - vy Z—ty NOBEREEIX, HBEIT 258 ITKTFT 5,
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G Voi2Y  [EBEA]

a tension

Fi%1 (3%) : The earthquake loading applied tension to the pipe joints.
FAGI(H) « MBRHEIC L0 EFIC3IE Y 234 U,

BIIERMER popvEatnno EEEA]

tensile elastic modulus, tensile modulus of elasticity
%1 (3%) : The tensile elastic modulus was measured but not used in the design calculation.

MBEICR) - BIBRFMERNRE SN T=2s, REEHRIIEH Shgh o1z,

BIIEIRE ov-wmvoks  [EREE]

a tensile strength
1 (3%) : Tensile strength testing typically uses dog-bone shaped test specimens.

MBICH) = SR S ORBRICIT@EH ., Ny 7 R— o RIORBRE L6 5,

ADBANZRNE  vemponiuss  [HEETE]

a non-man entry pipe, non-person entry pipe
H# (3) : Non-man-entry pipe in Japanis a pipe of size DN 700 or less.
HEICH) - ADANIRWEOORIL, BARTIIFFORE 700 LT & ST 5,

ADANDE vesgonssa  [#HEETE]

a man-entry pipe, person-entry pipe
JHI (3%) : A man-entry pipe in Japan is a pipe of size DN 800 or greater.
MEICE) - ABRANDEO AL, AARTIEFFOE 800 LLEE STV,

ERNVT7A RZVARLT vevspvinnmns  [—#]
a vitrified clay pipe,
BT - VCP
HH1 (F%) : A vitrified clay pipe is one that has been baked during manufacture and may be

abbreviated as VCP.
MBIR) : BN T7 74 R7 AR 71T, RERFE O 2 5Eak L72% T, AEIX VCP
Thbb,

t2—AF vw—brr [HEETHE]

£ reinforced concrete pipe (hume pipe)
% : #ESLTlX hume pipe 21 TIiHeb bW B3 H 5,

FHEEREBR vrsmLoa [
a evaluation test

A% (3) : Before City approval, all new rehabilitation methods must undergo an evaluation

test.
HBI(H) « 2 TOEREATIET, BEE (1) ORRBESDANEHnRER 2= 0 2 hud7e
SV
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KN vrdL  (EEEL]
a marking

EEEARBR orscesrsicesLids  [EgTH]
standard penetration test

A1 (3%) : The blow count of a standard penetration test has been correlated with many
different soil properties.

MBI EEEEAGURO NAEDS, o2 < o B3kt & BEfH T v,

REEHM  orsvanse  EwEs)
a surface member, inner lining material, inner layer

PEREE oALloELry  [BBREA)

quality assurance

41 (3%) : The company had a strong quality assurance program.
MBI(R) « ZOEFEFTRABREERIET 7 7T LERA LT,

%Ef%?ﬂ%g%xﬁ CALDELE Y VALDIBAY [—%]

quality assurance/quality control
AW - QA/IQC
HHI (3) : Quality assurance and quality control are different aspects of improving quality

in a finished product.
MEICR) - o E R BB T, SmERIEE SEEHIT, 25 “>OflETH 5,

Ty URVKEER  ssibznalide [HETH]
funnel viscosity gauge

Ty VRNV ERTRA—B  spins0don—f  [#ETHE]
a funnel viscosimeter

TANVDE ezt IBEEA]
a membrane

5] (3€) : A membrane was used to line the tank to prevent corrosion.

HAFI(A) : > 7 OBFBEHOTEAZ T DOICT 4 VAR BT,

T—2A v & (B X 0)
S—fehotz (EMNEY LEIESDH) [#ETIR]
a cutter boom
%1 (3%) : The cutter boom on the excavation machine was used to cut the irregular
excavation profile.

FBICR) - Mo s 5 IEIE 285 O, #EEICERD T o7 —20 vy 2R EHR S
77
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BHFEFILE srorcoizs et
a deep well method

REHL (RAK) FEEL (LA 3TV (W]
gushing
J%1 (3%) : Infiltration is classified into three levels, depending on the amount of infitration:

Gushing, Running and Seeping.
RBI(H) c BAKIZZOREICEST3 oD L~YLZT 73 &S - REHTWD, T
W5, FLTBATND,

BEE  s<oonr BEBEE)
a lining with a rigidly anchored plastic inner layer, rigid
composite liner pipe
BT« RAPL
F5] (3€) : A pipe rehabiliated by "lining with a rigidly anchored plastic inner layer" is
widely used for rehabitating large-diameter sewers in Japan.

HEI(H) - HEBICK DAL, BAARTIIRARD FTAKEEDEAIZAS HNb TN D,

% : lining with a rigidly anchored plastics inner layer (&% RAPL - ISO 11296 Part 9) 2%
—FZIE VD, R &V DB ZITITE ST RN, HAEITHAMB OB X i
T, HABEEZERICEVERTITEL, MMEOWMARLETH D,

BEMEE, BEM s<oosvnrs, m<o3sn BREA]
composite

%I (F%) : A composite material was formed using a resin to coat a fiberglass reinforcing
mesh.

MEIR) : LY 2 WT Ay v 2ROV T AL 2 —T 4 7 L, EEME L 25T,

BEVER  s<o3srs  lEmEs]

a composite action
A% (#) : The liner and the host pipe were considered to have a composite action in
resisting the internal pressure.

MBICH) @ A F— L BERETINEICK L THEAENZF > BN 5,

%% T AN 773 3
a member

TR ssvduvss  ErEA)
member factor

FE  srrv  EwEE
a floating
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R sLx<  EAEE]
a corrosion
A% (#) : Corrosion of concrete pipes is classified in three levels: steel reinforcement
visible, aggregate visible, and surface roughness.
AFIE) : 27 V= MNEDBERIZ3SIZT 73 &5 « SkBHURRE, B @ HIRE
N OFR A Fav 72 IR RE,
R (a7 U—1D) SLEL (TALKY—LD) [#eET4)
£ concrete corrosion

%1 (3%) : The concrete corrosion had exposed the edges of the reinforcing steel.
HEI(H) =227 U — NERPES, S OmAEEH L,

Bt sLlxcr  eETm
a humic soil

mEx (Frak) S5 (LAED) (et T 5]

a construction, installation
%1 (3%) : The construction of the sewer main was carried out by ABC Corporation between

July and October of 2019.
MBICR) 2O FAREARE O#BEIE ABC 212 X - T 2019 40 7 A2 D 10 AlZ)T Tt
iz,

MBEHFEZ  swonz  [EREE]
a pipe replacement

A () : When pipe replacement for old gas mains is carried out, the new pipe is usualy a
PE pipe.
HEI(H) - B WTAREEZHZREZT 556, ILANLGE IR =F L% (PE®E) 8%
AN

IR sbe<Brvi<  [HETH]
a bond stress

H# (3) : The effective bond stress of the pipe coating was measured by a pull-off test.
FBICR) Bl LERBRIC L > TEDO a—7 4 7 OFMIEI DB EHII ST,

fHEBGIER] sbeciEyL (HETE]

anti-adhesive agent

#HIH (BEmon) boxwd (BHAD) [He Ti5)

road restoration
J% (3%) : Final road restoration was delayed for several weeks.

MBI - Ak A2 B O IH £ TIZITEOER 2 2 L7z,
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WEEIMERE sovcxwnod  HEgTH]
a physical performance
%1 (3%) : The assembled pipe needed to have the same physical performance and
watertightness as a continuous pipe.

MEICR) 1AL TR, R L7288 LR E DRV BRIYERE, M UOVKE MR ZF>
EMBR ST,

RBEKE  srovvzs  HETE
a 1mpermeable layer
A (3) : An impermeable layer separated the two aquifers.
HEI(H) - REKER ZSOHKEZ 75T T,

HomE szaeles (wwE£)
a local repair

A (3) : Alocal repair of the damaged pipe was made before the whole pipe section was
relined.

MBI - EoeRE T4 =73 502, B LEFTOMOmME 217 -7,

TVLIAT— shovm—  EEEA]
a preliner

A (3) : A pre-liner may be used when heavy inflow is present in the host pipe.
HBICH) - BERE OFIZKREOTMAKD S 51T VI A4 T —2HW\ 5,

IV —I 7T (JEEL) ENY—BALCT S (MFVWE3)  [HDD T
a pre-reaming
A% (#) : The pre-reaming was carried out in two steps in order to reach the final hole
diameter.

MBI(R) « BREBRAIFRICET 2 E T LY —I 7L (IEEL) 2 2BTo7,

BRI (JEERE D) BADOBNLG D ({5 LAZD) (et T 5]

retrievable in segments (jacking machine)
41 (3%) : The jacking machine was able to be dismantled and retrieved in several segments
so that it could be hoisted to the ground through the small arrival shaft.
HBI(E) @ BROBRENIH T, IR Z W< D2 0' 7 A MR L, SEIEIT 5 2 &2
T&I,

SENFRERMEHERE suroroshioLAx [HETE]

a segmented jacking machine
H# (3) : The segmented jacking machine was able to be lowered through a small shaft and
to be assembled at the bottom of the shaft.
FEICH) - ANRISEHINIZ 8 U= HEERE 2 B A L. SEHL R CRENL T,
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LYEIE parons BEETE]

a segmental pipes
JHI (3%) : Segmental pipes (split longitudinally) are used for pipe sizes exceeding DN 3,000
in Japan.

JAEICR) - EECEE T IC) 11X, BARTIIFEOES 3000 UL FoHEHEE 2@ S b,

MEAXE  sacarnsc UggTE
a dust control, measures against dust

J%1 (3%) : Dust control measures were important when tunneling in the sandstone
formation.

MEICR) - BEOP 2RI L TODRHIH CAXREZRD ZENEHEETH S,

SERE ~oxab EmEs]

a mean value
1 (F%) : The minimum required value was assessed against the mean value of the test
results.

MBI - ABRAEROVEMEE B E A, RIRB B2 IRE LT,

FAZE (& x) ~NNES (BAE 1) [ P
a blockage

A1 (3) : The blockage caused by pipe collapse made a large impact on the flow rate.
HEI(H) - BORBEICL > T, BOAEL, MEICHEALEEN T,

FEE  ~enad )
a plan view

F] (3€) : A small plan view also was included on each drawing.

MBICH) BB S 2 FE S DT,

TEBRE  ~vwrwaiie EETE]
a horirzontl aligment

H# (3) : The vertical alignment of the sewer was more critical than the horizontal
alignment.

MBICR) = 2O FAEEOREIZIT, FEE LY BETH -7,

NV bRy xprzasce [EETE]
a belt conveyer

A1 (3%) : Because the soil was coarse-grained, a belt conveyer was used to carry out the
excavated soil.

MBICH) @ RO =0 A LR~V ha o P T 217 - 7,

i (BEX) ~A (DAE L) [—&]
a displacements (of the pipe)

A% (3) : The displacements of the existing pipes were caused by increased traffic loads.
HEI(H) » ZORERE OB, BN L7-ZWlEIC L ARBMEIZL > T & &hi,
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B (BE x) NV (AR L) W]
a deformation

H# (3) : If a pipe is too badly deformed, it may not be a candidate for pipe relining.
HBIR) - b LZOEOEENELITNE, 74 =0 7 ORI 72670259,

wr (RU4) T (FRB) [Hef T3]
deviation

F5] (3€) : The deviation from the planned alignment was minor.
FEICH) - FHERIE D D ORENIT D 7o 7z,

RBEtHE  ~airnpo  BEETE]

a unsymmetrical earth pressure
A (#) : There was an unsymmetrical earth pressure on the pipe near the slope face.

MEICR) = FBH ot AZBER SN EIR TER 03> Tz,

Ry bFA B RAERNE [t T 5]
a bentonite

M1 (3%) : The quality of bentonite materials for drilling and tunneling work can vary
according to their source.

JABEICR) © by R AAREIH O R A MM OEIR, MEOFEHIEGET DL ZAND D,

Ry hFA PRBK ~arivecondn [HDD T#)

a bentonite drilling mud
HI#1 (3%) : The bentonite drilling mud was able to keep the drill hole open during the
reaming stage.

MBICH) @ BHATRREFICAN Y b A MIEK CTHIFLEEDRFF 21T > 72,

RA YT, B oo, sas HEETE
3 boiling

1 (3%) : Sand boiling at the bottom of the shaft was encountered.
AFI(A) : SIHLOETHRORA Y THRRAE LT,

FHREBIEY ¥ vF @3z5Ler80leox  [HEETH]
a steering jack

FrmlE (FEdER) 1252 58VE L (<o LAE) [HeE T15]

direction control
41 (3%) : The machine needed to have a highly advanced direction control to maneuver
through the challenging geotechnical conditions.

AFI(A) @ LW RS R ok 2 HEHE T 51203, HEEH O S E 2 FRlE sk o 5
77

BHiBMEE  woiccses UEETH
explosion-proof structure
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BIRE wsowsea [
3 outfall (pipe), outlet (pipe)
JBI (3%) : A outfall pipe is usually in large diameter.

FAFI(A) : BREIIRAED S DONE,

A=V U 7HERE m—vacbestrsd [HETE]
a boring log
A% (#) : The boring logs for the job could be accessed online in a standard format.
HBI(H) : ZOBGOR—)  ZHRKIE, A 74 ETE#ET y—~ FOLOERD Z
EMTE D,

A=V U THE  w—vicbrds  [EETE
boring survey

F—U 2 7HFR (R ERH#EETE)
E—YASIEILE (LEXOZTOFWVTWVLADPAZ SIE)) [HEET ]
auger boring method (microtunneling)

PR apa IBREE]

a storage

1 (3%) : The storage conditions for CIPP liners after wet out must be carefully controlled.
HEI(H) - BRBOBUGHLE 7 A T —1X, REICEREZET D,

M ELes (EREA)

a repair

A (3) : The small hole in the pipe was repaired by grouting.
HBI(R) : ZOEO/NSRRILT T U M THiES Tz,

MBI L wrrzdoey  [HETH]
a auxiliary construction method

Ry 7 AINAN— MEETHE  go<spad—r3vLicsgs  [HEETE]
a box culvert jacking

J%1 (3%) : Box culvert jacking may be more suitable than circular pipe jacking for some
conditions.

MBICH) « FFIC L > T, MIBEOHET LV ARy 7 2003 — MEETIEDO 7358 LT
LHEND 5,

RITF VY grivha  [(BEEE]
a polyethylene
LW - PE
J%I (3%) : Several formulations of polyethylene pipe are available according to their
purpose.

ABI(E) : RY =F L UFITITARIC L > T oo lbE HERD 5,
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BE  wansg [
a main pipe, main
J% (3%) : The main pipe was connected to many lateral pipes.

MBICH) « ZOAREITITZ < OB BN S LT,

BE (FA4F—IZxLT0) EADA (BWR—IZ L) lesEE)

a host pipe, main (pipe)
%1 (3%) : The host pipe was too badly deformed to permit a lining process to be used.
ABI(R) : ZOREIZ, T4 =0 T EITZRWVIFEEER LT,

~ 7 b—ay Fin—LiiA  [HWTES

a migration
%1 (F%) : A migration algorithm was used to process the GPR data.
ABI(H) : GPR THfG LT — 4 &~/ L—va 73 ) RaxHWTAE LT,

HEE  sveona 8
a buried pipe

1 (3%) : The new cavity detection system clearly identified the difference between the

buried pipe and the foreign objects.
ABICR) @ 2O LWEERER Y AT MFHERE & BYOEm 2 REFICE LI L,

i S N €473
a flexure, bending

1 (3%) : The specimen was subject to a flexure test in the laboratory.

ABICR) - HFFEREREI CRRBRIR O il I RBR 3 T Tz,

TN zossvic lewEs£)

a flexural stress, bending stress
fii#% : ISO TIZ flexural stress

HIFRE  sgxrde (wKE£)
a flexural strength, bending strength

if7 V—"  syc<o-x  1EBE4£)
a flexural creep

%1 (3%) : Flexural creep of a liner material can contribute to its failure by buckling over
time.

MBICE) « A F—MofhiF 7 V=713, K OR@E»EIEZE ZJJREE 220 . & OmHRIC
WEBEHZ D END D,

HIiTRER  zoior lemEs)
a flexural test
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HITBER  goravvoo  [EHEA)
a flexural modulus, bending modulus
%1 (3%) : The flexural modulus of a liner is an important design parameter for a liner.

MBICR) - fTHERT, T4 T —ORFHNTA—ZOPTHLERELLDOTH D,

HiFRE zoors [(EBE4]
a flexural strength

A1 (3%) : The flexural strength, tensile strength and flexural modulus of the liner were
reported.

MBI(R) © T4 F—oF s, 5IHRM S 36 KO rERP s S hi,

HTHRFE  zoecen (mEA)
a flexural properties

HITOTH  zoovs  (EwEs]
a flexural strain

MiTE—A b xgv—war Mg
a bending moment

BEEUREL zsovvds eI
a friction coefficient

EEE DA FEODTWTA [HDD T.#]
a reducing friction
1 (3%) : Keeping the bentonite drilling mud fluid is important to reduce the friction

during pullback.
MBI(R) « X2 Mo MEKTHIFLEEZ(RFFT 5 2 &1k, SUALCEEL NS¢ L CTHE
THd,

BEERIEPT  zsocvzy  [ETH]
() sliding friction
%1 (3%) : When re-starting the jacking machine after the weekend, sliding friction often
rises and thus the jacking force must be increased.

MBEICR) - ERORTRICHEFRLES 25013 RS AT 20T, BUMHEEZIT S 2
EWH D,

<2 KAXFZ7 R FoLiIZbAT [(#e T3]
a mud balance
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< R —/VERBARAT  zam—zrv~omLr  [BREE]
manhole openings
%1 (3%) : The number of manhole openings during inspection can be reduced by inspecting
several pipe segments from a single manhole entry point.

MBICH) : 12O~ A=V AGUEFT G BRI ZRET D 2 Lk, <~ A—L OB
i zBoT LN TED,

< U VICAILT D zar—skicedI5F5  [EATEE]
a personnel entering a manhole
A (#) : The CCTV was capable of inspecting more than 300 m a day without personnel
entering a manhole.

JBICR) : DT LEAAZIE, AR~ AR—/VZAFLETIZ 300m/H OFEZAT O A1

> 77,

RUEBEEY) sacicalionsnss  [HEETE
a undetected obstructions, undetected obstacles
JA%1 (3%) : Sometimes the only solution is to remove undetected obstructions by excavating
from the ground surface.
MBICR) « KRR OREFEYIEE LICGE . B LE TRET 2130 MR TIER 2GR 118 &
%

RENTOITHEMER zedozdritnno [EEEA]

apparent flexural modulus
HH (3) : The apparent flexural modulus changes with duration of loading due to creep
effects.

MEICH) « BT o wiERiT, 7V =R K DA ERFFIC L > TR 2,

R ToOMTFOTHR sedozgors 1EEs)

apparent flexural strain

KEZX BME (BAER) BEDPAROSLS (Z5WNL)  [EEEA]
a offline replacement, replacement with bypassing
A (E) : Offline replacement requires the pipe to be taken out of service or bypassed while
the work is done.
BICR) - i TICBWTOKREADMERGE, LA AF LT 20, & L <I3FEEd
W FAKRE AL RZASHED,

KBEZDRE (AR BEPABSES (Z5HNL)  EHEA]
a online replacement, replacement without bypassing

A% (#) : The newly developed rehabilitation technology was an online replacement
method, which allows the job to be carried out without using a bypass.
HEI(H) « 208 L < B SN BAFMIIKEZNRERFRTE 70T, EHTFCTHIEE
DHED BT,
%5 WA TIEIROBRDORY v T T A = 7HENZNITH T D,
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FH (/u—R7 49 ) Bobel (KB—Fhnok)  [EBEA]
a close-fit, close fit
%1 (3%) : Close-fit is a description of the relationship of the outside of the installed liner

relative to the inside of the existing pipeline, which may either be an interference
fit or include a small annular gap between the host pipe and the liner.
MBI : [E] L, LS T A4 F—0sMil & BERE ONE & ORT, 2O 20
FEEL TV D2, UTROBRROBRFE A H DHRRETH LUy,
fifi#% : BAEE 1T close-fit pipe,

BEBOHERE  soboipkbiatzss  [BEEA]
a close-fit spirally-wound pipe
HH (3) @ A close-fit spirally-wound pipe is expanded or wound in place to achieve a close fit
to the existing pipeline.

MBI(H) - BEROFEEE X, fRIEZARICE DY TIRRXIIRNRICEDE LB TEE AL
T, B LBETDETH D,

FEE  pobaipr [EEEA]
a close-fit pipe

A (3) : Close-fit pipe is a continuous lining pipe of thermoplastic material, reshaped or

expanded after insertion to achieve a close fit to the existing pipeline.
MBI(H) - BEEIL, BATEPEOMBIN LD ERE L2 T A = TEDZ LT, BLHARFIIE
o SUTHReE LBERE IS AE T 5,

BHBWETIE sovsrdulazsigs  [HETE]
a closed face pipe jacking method, closed face pipejacking
method

L—NTNT—F pig5ss—r  [#EETHE]
a movable hood

%1 (3%) : A movable hood is attached to the top of the jacking machine to provide
additional protection against face collapse.

FBI(H) - MBBEREEIC R 2 E e 55K & LT, #EtEH O I 25— T 07— RABED T
s,

MK wLesFvnnrs  [BEEE]

a non-revenue water
A% (3) : Leakage of potable water in distribution systems contributes to the non-revenue

water total.
HEI(H) : AR AT KB HIRAKIL. BIUKEOKRED— & 725,

BH  wr  peers)
a joint

BHBEORE wrpvzssrs HerH
a joint opening length
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B & WOBLE  [HEETHE]

a joint opening, joint separation
J% (3%) : When going through a tight curve, the maximum joint separation should always
be monitored.

MEICR) - SR X 28l 25618, HEE OR KA &2 ICEET 2,

EHR  »AEsA  [HEETHE]

a cutting wheel
HEICH) - ThyT 7k g —v] B,

BER. TYT 4V THRA IV BaiFh. proTwiliEn—s  [HETE]

cutting wheel
1 (F%) : On some machines the rotation of the cutting wheel can be reversed.

ABI(H) - BREREOERIC X > Tix, RS ARETH 5,

TV ¥ v F  pesliesz  [HEETH]
a hydraulic jack, main hydraulic jack, thrust jack

FoFZ Y UTIRE bicrvAcrASs [BTEE]

a monitoring survey
41 (3%) : The monitoring survey was conducted five years after the first detection of the
cavity.

MBICR) « == U 7EREL, ROOZRRED S 5 Ffkil L2k TIThiur,

BEE T  wizswecs [EmEs)

a simulated installation
A (3) : The test set up in the laboratory attempted to provide a simulated installation for
training purposes.

MBICR) « bL—=Z7OHBT, BFFEETHN TR T 2327,

E/LHF )L b 575 [ENFE]

a mortar

%1 (3%) : The inspection noted that much of the mortar was missing in the brick-lined
sewer.

MBICE) : Vo HEDENTEZIT T, REDEALZVBRELTND Z LB L,

FIRIEAN  o<xxbodices  [HETH]
chemical grouting

JH (3%) : Chemical grouting was used to improve the soil near the shaft.
FBICH)  StyuE Ol 2 B3 5 72 OIZIRIRIEA DN T,

HMEY Y YF  wpoteox &L
a hydraulic jack
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HERT2=0 b vhoasdicok  [HETHE]
a hydraulic pump unit

BETA  womond  [HgTH
a hazardous gas

B (3%) : Special safety measure were required after the hazardous gas was discovered.
FABI(A) « BEHADFLENS - T-D T, Bl Bk NN L 7p o7z,

BHE  ws29b1x5  [HeETE]
a effective length

BEIEALZ DT D wowatersvz-ds  [EHHEE]
prioritize the section(s)
F5] (3€) : Screening should be conducted before CCTV inspection to prioritize the section(s)
that need(s) a detailed inspection.

FIBICH) « BEMBAEAS L R BT O BN & T 572010, 7 L A 5 EDRIIZ A 7 Y
—= L T EIT RETH S,

REEAME  sovecTasswn  (EHREE)
a fusion compatibility
1 (J%) : Fusion compatibility should be checked before applying butt-fusion.
MBICR) « Ny FEEBEAMEIL, Ny MEEZIT O NIRRT RXETh D,

FEE  wocavo  BeTEE]
a permittivity

1 (3%) : Electromagnetic wave velocity varies with permittivity of the ground.

B (H) : FEREE O (T R OFFERIC L - TE(kT 5,

FHEE  giusma [HETHE]

a pilot pipe, lead pipe
%1 (3%) : The hole enlargement followed the alignment established by the pilot pipe.
HBI(R)  FFEEICL > TER I NI ICIR > TIERBT DIV,

FEXKERI LV (HDD) Ik
WHESLETWVANED BT H1EH [HDD Tik]
a horizontal directional drilling (method)
BIEIE - HDD
A% (#) : The horizontal directional drilling method was used for the pipeline river
crossing.

MBICH) - FEAKERY L (HDD) TIETHJIE L O T217 > 7=,
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Bt wz>  (EEEAL]

a transport
A1 (3%) : Special arrangements had to be made to transport the heavy CIPP liner to the

site.

MEIR) - ENEEOBLGELEN 7 A F— 285~k T 25613, FlRLEZET 5,

BHES wrnems  [HETHE]
a height of loosened ground
H# (#) : The height of loosened ground only extended less than a meter above the pipe due
to the arching present in the soil.

AFIA) : T—F1ERICL > T, BABEIIZEO L 1m NI £ - Tz,

BATE  wonraso  l#eTH

a earth pressure of loosened ground

EREIH (2EDD) L5%w5005 (£879H5) Gy

set requirements for

ZORMERE  rozwdevos [
a required performance, requirements
1 (3%) : The contractor was able to complete the job and to satisfy all the required
performance standards.

MBICH) @ e TR, BRMERE R EO R TOIH A A= I a7 > 7,

I—A 7 I—wA [T
E) yawing

FEOEE  rowdv 8]
a nominal diameter
BT : DN
A% (#) : The nominal diameter of the pipe provides an approximate size class but not
exact dimensions.

MEIR) - BOFFOE LT, BEOBBIZOREIDIETHY ., EMRTELRT LD TR
fcﬁb\o

KB w5 EREA]
a allowance
%1 (3%) : The manufactured length and thickness of the lining tube should include
allowances for any stretch during installation.

MEI(R) « T4 =27 Fa—7(EEM) OWERSKWESIT, ELTOMOEEZ, Ritx
LI ETHRET DI ENEELLY,
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FAF— Bnh—  [BEEA]

a liner

A% (#) : Small wrinkles in the liner were seen on the inside of the bend after the cure.

HBI(R) : LB DT A T —RHNOM ISR IBRRONT,

% : "liner" (7 A 7 —) (FWLATTHH{LE THHEZ D2 HEE, 74— {kEThHL 2 &
Z AR L2 WRFIE, “finished liner” . Xi¥“installed liner”,

FAFTFL—MRIE  sossh—tizzsEs  [HEETHE]
a liner plate method

LHERE  cwrzzas  (BEEE]
a spirally-wound pipe
%1 (3%) : A spirally-wound pipe is formed by continuously winding and joining a profiled
plastic strip and it is often used for rehabilitating large sized sewers.
MBICH) @ BREEEIL, W2 BRIRE RN OB S 28 T, RAEO FKETA L
FIZL<HWBENS,

A/ iv) bAlbiF [

a classification
A1 (3%) : The classification of displaced joints is determined by the extent of pull out of the
joint.

MBICH) - EOMFEA LT, EEMOKTHLEILL-TT 7 TS5,

URVAIZ Y 2ar Xy DIEATD WA [T

a ribbon screw conveyor
A1 (3%) : Aribbon screw conveyor was used to help in the sticky ground conditions.
HBI(R)  AEORWTEREEMBIT 5720, VAR 7V a4 7Oa Xy nHnbi
7

T THERE  vwomxod IEmEs)
a flow function

TR vesmves  EgEs]
a flow time

WTRES  vwsposvrc T
a flow capacity
A% (3) : This pipe-reconstruction technique is for upgrading deteriorated and damaged

pipes that lacks flow capacity by pipe jacking method.
HBICH) @« Z0F X X EEHME, HIEOEIC L - TR FRENME T L7128 & x 2 HEE T A
THERTLT-OOHITTH D,
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FERE  vwox [Tz
a heaving

J% (3%) : Heaving of the ground was experienced due to the high thrust forces.
RBICE) : EWHEEDIC Ko T, ERICRERE 23R4 L T,

BB vesduomezzries (TS
grain size accumulation curve

il vwssa [T
£ sulfuric acid

F5] (3€) : Sulfuric acid conditions are often present in sewers.
FBICH) © FAREBICITREAEAE L TNDZ ENZ,

Fifs (JEK) BET AT A vesrmn (ToFv) 925 LTt [HEETH]
slurry transportation system
%1 (3%) : The slurry transportation system needed careful design because of the jacking

length and depth of the alignment.
FBICH) - HEtERREE, LA 0 ROBIEEZBE LR T 60 o T, Jiik (JeK) ks A
T ADOFFHITEREEZET 5,

WEES  vesrveonrc  IEwEL]
a fluid pressure

BIESDAT  vwdrsas  [#HETHE]
a grain size distribution, particle size distribution

TE  ves0x> [EBEE]
a flow, flow rate

RERME  vesvrrecen [
a flow characteristics

A (#) : The inner diameter controls the flow characteristics of the pipe.

MBICH) - RERMEIC IR R E BT D,

U TZHME  vaczsen  lEmEs]
a ring stiffness

H%1 (3%) : The ring stiffnesses of the polyethylene and fiberglass pipes were quite different.
MEICR) - RV =F LB LT AFEE IR 2 o TR Y Bip o7z,

V—HFF I TVy d  n—sibatob  [HETHE]
a laser transit

ILE oz [EETE

a gravel
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NEEB  nxsa HETHE
a conglomerate

H#1 (3%) : The conglomerate soil presented a range of challenges for the excavation.

MBICH) - & EEBFET 0T, IHENZIIR L 2NN TE S Z & nhoT,

NEEAER naaaws9o  [HETH]
a ratio of mixed gravel

LV ary 7 U—hE  ntAzaco—irA [HEETE]
a resin concrete pipe

A (3) : The resin concrete pipe provided a high compressive strength and corrosion
resistance.

MEIR) s vorar s — MEOMHEICRY, SEMBENOCHENDOH 58 Lol

VY VEA ntate>os [EEEA)
a resin polymerization

£t (B x) hots (PAEE)  [EARE
a deterioration

A1 (F%) : The municipality was looking for an effcient way to monitor pipe deterioration.

MEICR) - ZOBRETEOHLENRNIET=2 Y 7D HEEZRL TV,

EFE  soxesmpa (M
a old pipe, aged pipe
1 (F%) : Old pipes more than 50 years old tends to have many defects.
HBI(R) : 50 BEB2 2 EMEITZ OBRERH D Z LHBZ,

WK 233w (Es@a]
£ exfiltration
BIETE -
%1 (F%) : Exfiltration from the sewer pipe was affecting the groundwater quality in the
vicinity of the pipe.
MBI(R) « 2O FAKEENS OWAKD, FHEOH TKOKEIZEELY 52 T,
fii% : @ AKE B HE T infiltration/exfiltration (IVE) & FfLTH5Z EnH 5,

RWAKOHBE  z53vobsrs [
) pipes with holes, leaky (sewer) pipe

H# (3) : Aleaky pipe can cause either infiltration or exfiltration according to the water

pressure difference between the inside and outside of the pipe.
FEICH) « RBBEANTW DB, ORI &AM E DOKIEDZEZ L > TRAK, XULRAKDIFE
ETDHZENDD,
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R—7—AvHZ, B—TF7—EY N  z—bhpor, 2—6-Uok  [HETH]
a roller cutter, roller bit
A% (3) : In some machines, roller cutters are replacable from inside of the machine when

a cutter wears.
AFI(A) - EERICL > TiE, v —F— v BB L, BERRNH»OE Y N2 #d
HIENTE B,

n—Y T z—vae [HEETE]

a rolling

H#1 (3%) : Rolling of the machine was countered by reversing the cutterhead rotation.
MBICH) - v rom—0 7Tkt L, Ay F—~y REfiEfs S Sl Lz,

"y —% %Zi—7  [HDD Ti]

a locator

HH1 (3%) : The locator was used to track the electromagnetic field produced by the sonde.
HBI(R) : YU TICL s TRIESNDMAE N T X 73572, nbr—2 R flibhi,

B 2es  EETH
a path, route

H# (3) : The excavation path had to carefully steer between the building foundations.
HBI(R) - B s ORI OBEZ BT 25, HERO FaEEICEELE LI,

BRI zeads  1EeEE)
a number of lines

%1 (3%) : The number of lines the CCTV managed to inspect per day was four.
MEI(R) « 20T LED AT THEHKRIZDIZ4EHR A THoT,
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