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“HET . Bridges

9.1% of bridges rated structurally deficient

SUMMARY
musumwmmwunum“mnnwmﬁm —=9.1% —afthe
nation’s bridges in 2016, and on

‘there were 188 million trips acros: a
mﬁmwnl#ﬁﬂ While the numbser of bridges that are in such poor condition as o

d ing. the average age of America’s bridges keeps going up
Mm“ihniﬂuﬁhﬂmnimﬁuﬂdmmh The most recent estimate
futs. needs at $123 billion.

CONDITION & CAPACITY
Dvier the past decade, mmm
o

of the

Structurally Deficlent Bridges

lbridges to our nation’s economy and the

safety of the traveling public. At all levels of

government, a concerted effort hay been

made to reduce the number of " e

deficient bridges in the LLS.—bridges that |

require significant maintenance, 3 \

F ¥ SoarulorandlV ¥ 8oy

or
deficient bridges are not unsafe, but could
betome so and need to be closed without
substantial improvements.

As of 2016, one in 11 (9.1%) of bridges were
designated structurally deficsent, which

represents an improvement from a decade ago when 12.3% of beidges were structurally deficient. As
‘beidges graatly vary in size, the parcentaga of dack are3 that belongs to structurally deficient bridges is
another usefil indicator. 6ndmwM:wmmmmMmmmlﬁm
f 5% in 2007 E: i dges are levs likely to be

mhtm!nmwm“:mmmmawmm
each day in 2016 Some states are doing better than others st repairing, or replacing their
bridges. The percentage of bridges that are structurally deficient ranged from 1.6% in Nevada to 24.5%
In Rhode Island In 2016,

Of the 614,387 bridges in the National Bridge Anseriva's Bridges by Age
Irventory, slmost four in 10 {39%) are over 50
years or oider, and an additional 15% are
between the ages of 40 and 49. The average
bricige in the LL5. is 43 years old. Most of the
country's bridges were designed for 3 litespan of
50 years, 30 an increasing rumber of bridges will

-
3000 need maj -
Aspart of a bridge's regular nspection, it maybe ==

determined that the bridge can only carry traffic
up to 3 certain weight or speed, requiring posting
of a load restriction. One in 10 |10, 1%) bridges.
had such restrictions in 2016. Pasted bridges can

increase driving tima for larger vehicles such as school buses, ambulances, and delivery
trucks, Bridges that do not serve current traffic demand or meet current standards, whether dus 10 too
fow lanes or lanas or she tionally obsolete. More than one in sight
{13.6%) bridges i the U5 were functionally obsclete in 2016 {if a bridge is both functionally obsolete
and structurally deficient, it is only counted as. These bricges frequently act as
choke points and can incresse congestion.

FUNDING & FUTURE NEED

In recent years, at all levels of has bridges.

government estimates that $17.5 billion bridge in 2012, with 36 billion
from the federal government and $11.5 billion from state and . This is

fram the 511 5 billion that was spent on bridges in 2006. investments in bridges were bolstered in 2009
and ith the influx of ng from the American Recovery and Reinvestment Act and
peaked in 2010 with 518 billion spent. Despite the recent increases in spending, investmants in the
country's beidges are insufficient. The mest recent federal estimate p-umhub-dbwl

projects for the nation's bridges at $123 billion. See the Roads for public
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2. Al 2{<(Machine Learning)

Al QIZX|S(Artificial Intelligence)2| 5t 20k X2 T2
' 2 o7t S| ChA| 5 B QI DjAR{d2 3

Al X|= &t&5(Supervised Learning)2t H|X| = Sh&(Unsupervised
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L } L ] L 1
Input Layer Hidden Layer Output Layer

a5 YilE|Ee=E [ AP0 LHNO R AREl= QK HH
IHBack Propagation) #S AFE3IICH, @i E|ASIE 2[5t 715
X|(Weight) Z4A0fl= Levenberg-Marquardt(L-M)EH2 ARSIQILCE
EESH 2RO IPHE HE LE 23 H|0|HE £ H|0[E = HAs
FE 25t Sl AR EHIE Shax(Hyperbolic Tangent Sigmoid
Transfer Function)S AFZSIICE. 0213 AIHSS X EsIH &80
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2.2 A|A|1 EM(Time Series Analysis)
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2 070 22 -'r’éc’ Qla AFRSH 1= TBM 22 CI0[E= &
7He| TBM E{'d &% H[O|E{0|m, 2 SHEko| FH2FXQl 242 Ol <
I > ZCE <E 1>0f| LIEEH 21t 20| 7 |[AH[0[E= 3712l CHE
710N SREIUCE 2t $Ee| DAL Crazt 220, $F 12 2
L ‘Granite, $1& 32} 4= ‘GneissO|C}. O|if 317t 20| ZR0||= sHAd
(Core Stone)O| Z&tEl F1740| ZX{Sh=0|, 34 17F AA| =5F X|HF
OF BRE|RACE 5517 30| ZR0ll= EAESO| EXtiotK| =Lt

O|FX o] $IF2 ME LIE EMES 7HKI=C, Ol2fsH Cifet &
{1S0| HOt 22Xl 2M0| 7ks51A| SHELE,

<ED>ZH RS QR iy X HluE
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Site Location Country 1 Country 2 Country 3 Country 3
Route
Length (km) ~2.30 ~2.00 ~156 ~0.42
soft rock soil, mixed
soil, mixed soil, mixed | mixed ground !
Ground ) . ground
. ground (soil + | ground (soil + | (soft rock + >
Conditions (soil + rock),
rock), rock rock), rock hard rock),
rock
hard rock
External 635 710 420 728
Diameter (m)
Type of TBM Slurry Slurry EPB EPB
Quantity of
TBMs 3 2 1 1

U= 188 54

B St 712t X[EI0| EAIZTH ORT S22 HETBM S EAL
Efdofl Maist EQtAl 2l= TBMO| AFSEIRICE 6t EA fi |82
£ EMSo= HE HE Haf SO0| EXfislo], B S 0|F=

EAlS| SR N ChISHA| T+ (0] QICE

Soil
conditioning
materials

Ground

length (km) | conditions | diameter (m)

Clay, Silt, Sand,
Weathered soil

Foam,
Polymer
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olZAIZe U sjo|eR|s AP B TXS 9la siLie] ol
Cifsto] & 3 7HRlo] ZB2 Alpte ERsIC oln) Type TS Ay
HO= CiTtsh R, Type 32 ATiEOR Giofst Rl Type 2t
Type 12} Type 30| ER5H= 3t K oln[3iC 047 M Type 2
o A9 M2 12 x| SR7HHEFIS XIS2| 25% 0|4l &t
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Akt EAD 28t St EAZT OIRIT Sigol ZIBXQI |t 71EE € 4= QUCL CIOE HX2|= & F EA|= TIRY0| EIA=H|, &t
Bl 2R 71&E2 <& 3>t 2} Mgt IFE2 Jung(2020)2| =28 F1I5H7 | Hi2ICY,

(22! 6] &7 Hm|2t 7 [AICOE] Hlw a2z

) 5 S ) % - oy e e e e e e <i_|_"'_ 4> ﬁi-lal |x_.I° E"olE_I H.Iol EI_
3 ] et i
3 (IFret Raw Data Preprocessing
-
&
g
3
'g | Penetration Rate 157.442 1650.29 031 2209
=4 ‘A
B ol
E Thrust Force 3860.09 23,390.01 058 154
3
Segment No, Cutter Torque 1463 1175733 0564 1404
<H 3> X|HHEFR! ES
dlo| K
Ground 34 22| Mg
Type : = =1 5 =
oY% H 052 Qe HFHQI ATIS 27 £ 7|2, 343 SFo
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10| = ZOIAJL} 12FRF MEES (f|=5H A Ol= o|ZA|Z4D} of|
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Tl 57 E212 Hide10] 102 MUK OlS 7HsSt 510[E2(E Al
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7Ho| CIO[ES AFBSIRA0, Z2 42 ‘MATLAB R2016a HITS
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0.99Z O =2 AlA|A2 JIK|= 242 2 4 QIC} 0[2{5H Yzio

Rlgh 25 £ 8 % 2t X|gt Ell 7|0l S mofst 7 £ GEI S WIS 22 & Al Ofe 5

_ = g JHEkEoR LiEtY (18! 713t s, ol AisHoz X
71906 42 SHSIICH & 9700 ABE 7 PAFIOIEHS TBM Et :

B8 4 QIS JHLE AIAEIS AFRSIE, COJE] TXIRISE] 12ty

CHEA 7 [ACI0[E ! 2T, S5,

=1 E AN H
F X|HEELR] G| Z7HK| AlAZtO 2 MEst A olr
AN 0L Tl & 017 Ol SiLjel BEL DAEIOIEIB A oo o SAISS HEE R
sfo] S xlghof Chet ZE Tiefet 20| 30| ofim, crgy PIOISRIS IS A2 ARMA DRk AIALIFYS Zelet
5 5IEF 271 QU X|8h S20| ALEIQI0| THEF Kidt XIS OS5 & AdrIo= ATIFHLS 2lel & 4712| 1 & Sieh SZ0| F586t 274

e
&
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i
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JNeSh=n| 2X0| 9loo 2, ZXIZ(Penetration Rate,

PR), £X2{(Thrust Force, TF), HE{=3(Cutter Torque, CT)e| gt 2F 701 B2 HEAIOI, B3 2= XIgh et 71240] 42 L A
ol olxjuto @ OlmAIZTto| =2 Mt 2l AlZ|EE J|CH5E7| o O|AZ 271 1 ZE H|u EM3IACE EM0 AISEl AHOlA=E &
2AChD TCHSIQICE ap Al 7He] TH QIXIE X3t =28t OIxt 6 120712 2t SIEE 2 60712| AO|AS MR, ZE H|0|AE
JWTF/PR, CT/PR, PRITF, CT/TF, PRICT, TR/CT)S st = (B SIHH &S IFES HIS -0ol0] 20| 223 HEsk= 7|
04 Q1ZAIZto| SHATO[E{ R BHRSIRIC F3 HIAISIACE. Ol ARIMA 2 2MS 2is ASEl 2232
‘SPSS (Statistical Package for the Social Sciences, IBM) 24°0|04, A|Z¢
24 Sel PO S0 st e et ulet g e S0 e e s
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12 8] AP UFI THLS 915t 224 A0

ANN  |Training Thue Vakie of
" Model  [Outputs S
T 15011 |
i 1
-
Machine | Training TDNN | TDNN Predicted Model
Data Inputs Training Model | GroundTypes | Selection
ARIMA | Predicted Machine Data
Model (Test Tnputs)

A

=
=
I

Type of ANN TDNN (Time delay neural network)

Input delays 1

2 (27 nodes for layer 1;

Hidden layer and node 9 nodes for layer 2)

Train function Levenberg-Marquardt backpropagation
Convergence tolerance 0.05
Maximum number of learning 900 (limited to 300
inputs when divergence occurs)
TONN Maximum R (coefficient of correlation) or
minimum error (on condition that R = 0.7)
Final m.o del When percentage of one ground type
selection @1 | -
o in the past 50 segment rings < 75%
criteria ARIMA
121 When percentage of one ground type
e in the past 50 segment rings = 75%
24
4. 23}

of
13007He] HIAE C|0|HE X510 2lSet £2] Cl0[E{Qt 2}
Of & X[t ES H|ws10] =ESIRCE Of2fet WS &3l ==
SHol|E =S S X|H EIUE R 126101 H|ws 2H [3
9~10]zt 2Lt
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Site 1 Site 2 Site 3 Site 4

[2) 101 Xl Efeles F Kl o5 ek

I

120
100 926.09 95.88 94.40 96.91

80
60

Prediction Accuracy(%o)

All Typel Type2 Type 3
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TBM 2SX0||A| 88 o2 BHTHEICE
4.2510[H2|= A[A|H AEI HE A}
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9] 70| 201|Af
wlﬂ_% 90% OlAQ| Bt
[l2br HAIE sto|=a(= AAE AiElo] 109

Ch.e
S TG X|HHERIS Ol ESh=C OHR FabE{0[2t EHtsh 2= Q\Ct

<E6>0|S M
Site 2 |Sections of frequent
ground type
3| TBM1 variation
Mean of Prediction| 4 | 5,35 | 9569 8393 94.74
Accuracy (%)
CIZEX|EE 85E 1710] A& TA| Fxol| Hisl oS HEH=IH S|

LIEfGH=E, OIS 2101517 | fIl < 7>t 20| Tf XtA[5| B SIIC,



<E 7> X|gH 5} 27k X|UHEIQ) B H|wE

_ Ground type distributions

True Value 2 3 2
Cased
Prediction 2 3 2
Sitel
True Value
Caselb
Prediction
True Value
Case75
Prediction
Site2
True Value
Case84
Prediction

<E7>2 2 X|dh 3} 71740 aR|QF FH5| L= olSkl=

O OfL|2f, 3t A} X2t ZEH T2 GISES & 4= ATt 2t
M K|k S} 70| G| = FRI=Tt M F7to| Wt oS Y=t
SCHE SHX|2E FIQHE S10[E2|= 20| 1024 ol X|gt
HE 0|2] QIX[SIH TBM 2SR+ O[of CHE e o= 7| w20, &
H S0l M= Fetmot &2elo| iR R85 Zal2t & = Al

N

o

43 EAlE{do| Mg
U EAL S3HE SiEe I7|71IE1I0IE1§ 2AIe10] THLEl Q15

ATIS, EAEE S0 HE310{

A QASHBY ATIS HESIA=H, 0|°1._8?_4’é*9-|7l71IE1IOIE1
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EFIO[ O F=|A| EICt. M2k S siEel 7IAH|0EIE =510
T o 19FY T K|g ES 2SI, O ZtE <2 8>0f
EAGI <E 8>0fM & 4= KO0 FHIHC= 99%2| =2 0%
FE LIEHICN, 0] Zik= ARIKANZY THoM a2l &
2{H|0[E|= AFSEICY,

<E 8> ASHFY AT HE A}

Type 2 Type 3 Al
Number of ground types 195 566 761
Prediction accuracy (%) 9897 99.12 99.08
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maintained ground type | changed ground type

Mean of Prediction

Accuracy (%) 9800
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ol cond@onlng Foam+ Polymer Foam
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CLSM Controlled Low Strength Material2| 2F{2A{, ACI 229
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HIoIE AHEA S2{2| ME= Folst QUCt

CLSMZ ZUoME fad JM2H, 22d f58 HAMSH
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Measure/Solution Passivhaus Standard for the Prototype House
in the Irish Climate
1. Super Insulati
Insulation Walls U < 0175 W/mK)
lation Roof U< 0.5 Wim'K)
I Floor U< 0.5 WAm'K]

Window Frames, Doors U< 0.8 Wim'K)

Window Glazing U < 0.8 W/imK)

Thermal Bridges Linear heat Coefficient W < 0.01 W/m’K]
Structural Air Tightness n50 < 0.6/ air changes per hour
(2. Heat Recovery! Air Quality

Ventilation counter flow Heat Recovery Efficiency > 75%
air to air heat exchanger

Minimal Space Heating Post heating ventilation air/ Low temperature

heating

Efficient small capacity heating system Biomass, unit, gas etc.

Air quality through ventilation rate Min 0.4 ac/hr or 30m’/pers/hr
Ventilation Supply Ducts Insulated Applicable

DHW Pipes Insulated Applicable

3. Passive Solar Gain

Window Glazing Solar energy i eg > 50%
Solar Orientation Minimal glazing to north

Thermal Mass within Envelope Recommended

A, Electric Efficiency

Energy Labelled id Appliances | A rated appliances

Hot water connection to washing Recommended

machines/ dishwast

Compact Fluorescent or LED Lighting Recommended

Regular mai ilation filters Rec ded

Energy Efficient Fans/Motors Recommended

5. On-site Renewables

DHW Solar Heating Area to be dictated by house size and occupancy
Biomass system R ded

Photovoltaics Application in a case by case basis

Wind Turbine in a case by case basis

Other includi h ] Application in a case by case basis

Table 1, Technical Definition of the Passivhaus Standard for Ineland,
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2018.12.17 ~ 2022. 05. 16 (4171)

Oxley Rising Sdn. Bhd.

+ Architect : Veritas Architects Sdn. Bhd.

+ Civil/Structural Engineer : TYLin Sdn. Bhd.

+ MEP Engineer : Meinhardt (Malaysia) Sdn. Bhd.

« Interior (Sofitel) : Soda Architecture & Interiors

+ Interior (Jumeirah) : Aedas Architecture

+ Landscape Consultant : Pentago Sdn. Bhd.

+ Quantity Surveyor : Perunding Kos T & K Sdn. Bhd.

12583 m?

175980 m?

+ Towerl: 79-storey / Tower2: 50-storey / Tower3: 29-storey
+ Service Suite 857 Unit / Hotel 388 Room / Office 274 Unit

+ Two Link Bridges : 33 & 44 Storey

« Facilities : Swimming Pool, Sauna & Steam Room etc.
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