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Abstract

This thesis is study to evaluate level of damage and
probability of damage for adjacent building that induced
the damage by the sheet pile braced-cut excavation in soft
clay. The procedure of damage evaluation uses finite
element analysis by model structure building and braced-
cut excavation including building weight act on structure
model. The result of settlement and lateral movement in
model building conform the occurrence damage. Additional

the damage evaluation by empirical method using Damage
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Potential Index (DPI) that indicated by wall system, stiffness
soil properties, structure stiffness and the distance from
wall conform the building damage. The DP/ could be
analyzed in probabilistic by the First Order Reliability
Method that apply to the function between the Resistance
represented by the capacity of a building to resist
serviceability damage and the loading represented by the
demand on the excavation induced ground movement
including uncertainty in soil and non-soil and model bias.

The damage evaluation and probability of damage
could be applied to insurance business. The severe level
damage of building should considers the demolition cost
and set the deductible in high and limit of loss in low.
Keywords: Sheet pile wall, Probability of damage,
Contractor’s All risks, Damage potential index.

1. A1

nudeadtuldRuiinuan2-10 wastinsldszuuiune
fufiuwuudufinddu (Sheet Pile braced cut) Tngalngifuil
foa1svzdivuboulstvvueglnd nmsindeusnvesiunsiudy
Tuszninenisneadrs siliaundesunaianisiadously
LITURATULIRY AwnadelassadsratenmsiiiguTniunie
e duduldsunnuEevg 21159 AnN AU (Angular
Distortion) LazAINLATEALUITIU (Lateral Strain) A1sUsziiiu
AL EMEUR9R1ANTENNNTAAT AN TS Il uAB AL 1ne
nssnaedlasiadIieInsuarsEUURLNURY WeRiensane
mﬁLﬁagﬂL%q;gwﬁuﬁquammﬁﬂwaﬂﬁqmnmﬁww yananil
audemeiistuiuaunsaUssfiuldanitsulndidalaeld
ilfanudenne Damage Potential Index (DPI) #3aninse
Annesiludsmnniasduannmisliniueuvesiuuay Tansue
FBn1sdendiainnsadssendldlugsiauseiudsauneaiig

o o

dnsudsziliuanudenigvesotnisuasanuuiesdu uay

o 3

AVUATIUIURUANUSURAAIULINLAZ TIUIURUIAAAINUSURR
AenindduunranieueniidennaosiuaNILEs e NWIas



2. NSES19LUUINADITTUUNBNINUANLALIATIES9

vasdsgnadranaldludsinluadtiuud

Tudagdussuumunsdufuaiuisaasisuuudnassing
TWsunsuneufinmesaifinsdunnsiessdoudsinluddauusd
\ievhunenisiadeudaluuuisuresiunetudiu nsiadeusa
vosiiudu luwuduazusadoulumunetuiu Arsudsildlu
TUsunsuuazMsassuuitassssuumumaiupudududesdnu
nATelusfnvesuuuuitnsdnaeaedodlisnsialiouasmy
RRRUERRIERN

Tassadavesdsgnaiisannnsadnasadiedsinluddauud
ilefiansawgAinssusngg fudsiiddglunisieseide Yag
204lAsIase usefinssii warsresaneg nsadiauusiaes
Tassadsdesfiansanaindednuavetsunsudainisiass
WUU Plane  Strain mMsitasiesiasiduseuiu 2 97 dnwe
Tassadeiildlunisiasedt \u Frame  Structure  fiuansly
U 1 Tassadrseansimunidunounimaiuman Wy andy
FIUTIN A LA haziy %aﬁﬁwwﬁﬂﬁgﬂdwsummnimna%w
druvuuazarsiminanualuguanduveseinis n1ssau
LL‘u‘Uﬁi”maai:‘UUﬁmwnﬁuﬁuuazmeﬁaaﬂﬂiaa%ﬁwaaéaﬂqﬂ
afadleAnymgiinssuninedeusiludifdeguesennis

yvryvyvyrvyvyvyvyvyuywoyyvyvyvyveyyvy

Elevation

1 0 1 2 3 4 § L] T L) 9
Distance - m

UM 1 uwuudnsedassaidlulusunsuliludddmuduuy Frame

Structure (Geostudio user’s manual)

DA X Y v % o o
wsaiAnTululasasnaenaislaun Wininussnnasiivas
wmtnussnnasimualuusafinseyiiasuu Element  wuy
Distribution Load lmg3suszanauiivinainn1saenss wann
HiaeAInsausBu induivisugnasisaunsadivundy
wseadluuu Element seuientu 38n1svedinluddfmudilu
NIAADINITNINITIARBUAIULUITIVLAZLUIAT AIN19TaR
a A v I a ' o ) '
Aenissunsesldlulusunsude Alugdavesian E, uazen
TUuAAMA0Y [ @3UN15IATIERANULALLAZANULASEATDS
Fudilaseadne Alugdavesian E uagiuividida A veq
TAseasasyilvinanuAuazANUAseaasuwUaly

nsUs:gu3BINIs3AonssulosKgsIA ASIN 18

Tufl 8-10 naunAu 2556 i TssusuABuNTE L‘TJENMIBTH
T~

TassadililunounimaSumdnauwasitu ansawlami
dawmandunihdnvesnuninandasdiuvesalugdavenin
uazeundn Alugdavesianuandunised 1 msudasthde
WomaluaugaudesvemtidanIuwuy (Doubly
Reinforced  Beam) uwazilunoundnadumvdn Element iy
FunuresruuaziuRinnsansotas Span AukNUY Z

m15197 1 Alugdavesdaglunslinsgilasasn

1Y

ain) lundavesian NHNYLIR

v fomawdauszaeaounIntksc)

ABUNSA 15,210 (f.)
(.@m. 6202n)

RGOIGET 2.04x10° kg/cm” (1.8.9. 6203)

ﬁmﬁﬂusmﬂmﬁLLamf'mﬁ’ﬁumqnﬁ)iﬁlﬁi’j‘lumﬁﬁaﬁmuﬁ
SnunlSluundygfiieafueintsialy dedrmiaedndn
ABUNSALESUWANWINTU 2,400 kg/m3 131‘1/11‘4’%3514%5%&17’{
Wnede 150 kg/m’ nsdifursunImESIIMEAMLY 10 cm.
ﬂfmﬁ’nmﬁqnmﬁmefmﬁ’mﬁnmiwhﬁu 390 ke/m’
uenanilusdguogamarumun 10 cm. fhiniinusmmnas 200
k/m” Tuguil 2 mstmuslassadiegisieanunsafinsanidy
9 19U eAsdnuuzReiubsseailestumunaiunstuiu
U uazAEITeses 4 was lunsalirinnsaniies
1 99 span  (Gums) dIuszazduUeseIAT ANES 3 LN
syopvesignaiauasiuneiufu 11 wns

Franzius (2004)  lavinnsAnwiniedslnluddawunne
nansznurssthmiine msluuuInIsassglasdldny nsdnyily
Frausnlirasddasiadorasuuulidminauisees (Potts
and Addenbrooke, 1997) uazseuldAnudesniminves
Tassaslnglvanuduunuinmiinveseraisnssvhasuy Beam
Element  dsfinavinlilassarsennisuaziusousglusaiing
Wasuulasgusne uenanidlaw (2012) Teuuztinin dmidnues
omstusuuiassnlunddmudldaansoaziasle

nsdaesszuufunsiufu emnisiadeudivessiun
waziu wAfefiddylduusihadoya Weldlunishinsevidu
fumilngou 1wu Teparaksa (1999) lauugihen Soil Stiffness
Tuwmenwes Young’s Modulus, E; ludumunilengeudidniniu
as, ay a SAwiitu 150-250 laavesiuidu Elastic-Plastic
dmdufufumiensoy  Tuaaveshiudu Elastic-Plastic doya
Usznm Soil Property 8u¢ s1dudiosfinisifiudiesnadiu wu
wihethaiindAy | A1 Undrained  Shear Strength,s,, @UTUA"
%a;gaﬂszmw Non-Soil L% Modulus of Elastic Steel ua
Moment of Inertia sasifuiin anunsaldfoyanundedn
szoglulifnnggasianlndiAssanInass FiINTIATIER
amaw‘%aqﬂﬁﬁﬂ%uq 1 N154iA Surcharge Load iauﬁuﬁ
Uan M38Auss Pre-Load lumdu vidomsanussfuiududng
senmsynaenvtihiueen uludeaimniwseililuea

=D €€

GTE - 279



Juil 8-10 WA 2556 o TsausuAdainse Weoalnd

@ msUs:gudsINisdronssuluskisIA ASIA 18
TH ]
918"

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 5°

T T T T 11 B\W%HA‘

surcharge 0 t/m2

L1k o

RN

_ LT T Tt
K

EEREEE

;@ﬂgﬁﬁg%ﬁ, s e cmﬂgy

T y=1e0um3 |

&
fﬁﬁﬁfﬁhh%9w\ﬂgéf

g

| CsiQt[mWT\} S
toanl |2

|
LT T T T TS
T REEA

r
SN |

\VAVAVAVAVLY, » %

é%ﬁﬁﬁﬁﬁ%?%%kff 4%%/

U 2 msmaaﬂmqamawgﬂamameEJ'Luusnmwmmsnaa%’mwuﬁwLLwaﬁ"uﬁu

2.1mseguideys n1siefaudlluluIsIuLaIUINA

waznsiinsesinluaians

Son (2010) lfuamsdnisidguiaunsdionmsneeglusses
finuinisiadeuds Tusuil 3 nsideguidelugdil 3n e
o1msaudl 1 fauudauseliosnindrudl 2 orasdand 1 1An
anudemenn Tugud 30 AamsBemutuiionnsd 1 uas
91A3fi 2 shlerasiBesinanntuusnisdesuidauazanas
auifnnudseiuntiuaglaseasneenns

Ghahreman (2004) l¢idhaeslasasnae FEM fluanslugy
i 4 nmsienedlugui 3 Teedwuaeuiinuesd@idy
Elastic wazlAssa319uuU Frame Structure 91A15ku Span 1/|3
\Ainmsidesdalua Span i1 m‘i,wmmmmauumum Span i
3 lunsdiiigiusinenaisueniuagisdasy faimesoaziin
mA3EA9n Bending Adiunaingiusinermsngad fiuavh
WAansuaninvenanesle

nImANSde§ UL (Angular Distortion) (H8K.1552-
151) LLam‘Lugﬂﬁ 5 fawiniu (8/L) — w 1ngs Aonaunnsg
sgriumIviaiivesgadesyauulasiaing L Aossugnnesening
itiaewmaze AomadewvedasaddassuniadogUibam

3N 3%

g‘d‘ﬁ 3 Buildings moves with the ground, Tilt reduces angular
distortion. Son and Cording (2010)

GTE - 280

1 2 3

.. ,

SR
IIT
R =

4

SPLACED MESH

AL i
| ARTLIRANAI
=R

g‘d‘ﬁ 4 Distortion of concrete frame adjacent to excavation with

:L_I%ﬁh{"m‘ ‘j: : ' |

finite element analysis. Ghahreman (2010)

MINgA?

gﬂﬁ 5 ﬂmﬁagﬂ@mmmmmi (u1migwumimaﬁmmimﬁauﬁaﬁuaa
1A WYN.1552-51)

nsideguiBagulddnnsuszifiudndifn miniAuniiadi
Muualiagdinanonudeneiueinis AudEsnIgaINITe
szylalu 2 dnwazdidygde nilvernsuarlasadieenn
Fam39di 2



P a o W = a a v o o
mend 2 Fadiivensideguday (f) fvelddmiueins
AouNIaLESIANvaLEn AU wazvdiandasutimdn

flslﬁﬁﬂmsl?mgﬂﬁmqu ®
ALY
Skempton & MacDonald (1956) Mayerhof (1953)
Tnssainaaians /150 1250
miaIAEINAniN 1/300 1/500

N154AN51IY8INTID1ATANNTATEYTEAUAINESNIEYDS
a1aslalaen1ssuunmununitsessesd1n lunsed 3 e
Anseedafindanirannuanddasiadieoaisinisinaous
vidongadaunn dawalviniafnanuidemes uinsngadivinty
soa¥1vemtienalilifindu dnvarnisUszifiuiiezdunis
Ussidlupudemendsannifinanudemetuudn

A15197 3 FNINANULEIMBVBIDIATIUUNALAIUATIVBITBE5
veaHiadgne  (Burland et al,,1977)

. . _ anunivessosin
anmAIETE dnvaszA e
Tagulszaal
irdana 508 179AFURY (Hairine Cracks) <01
s 5 Py -
see¥1vinaiEn Funaotu ldain win liaseaeu
«
Haenn adnd sagiil liiududawd Ty uazannsadnda <1uy

iielimsma

= = 2 vz o a
.y dragfraaunindunain I8 vazaroindudes
idniiag - . L <Su
anuds Ipamzenyfu miduaz1szno1nanta

= ¥ o Pl u £
Hiﬂﬁli??ﬂﬁ”ﬂﬂ'{lﬂﬁum7’]/'iﬂifﬂir””ziﬂﬂi”l?ﬂﬂﬂ“ﬂ:

v v
orfuTii yuniiomezdods amityndweanudana ESEFT]

thunats 55 Ind Uszquazinihdniatn uazanidmsuanves | wiadnarsasiiy
oiAanTedslumis oxmaniauanianiadlu ¥ 3 un,

. ¥ wy
INGAHINTOETTY Iﬂ

= ¥ . s 1 -
1‘5ﬂEliTV’HIJ1ﬂ?‘rli!l”ﬁ]ﬂiﬂﬂﬂﬂﬁ\1“ﬂ7’!/?Flifﬂ7ﬂglffrf\4“3

. X
e uudaai b Tasmwizduiodnias=q
. .. Vs .t 15-20 it taz
Hromza waziiwin nnuyszquazinbdndader awsa | .
e Tuagivinouzesin
Funanfuitummibes iudes W ldde vouan waz

y
AuswgydEsn Twa I umsiudnin

=y 2 ; PR A
dsaetiandaad lvlngdau TnsandaaToatrelng

. ; y
. iANTaU a1 oAU WA | > 25 uu uasTuagiy
Frguzanin L R . .
Tumazsmimminuasiludesvufosdidu wiviuan fmamsesin

waz Tnzeas 1 hifuauasndy

§ ¢

2.2 NUNAATIZRLaZAMNULEE WY

Tudiuineas19e1A1sNATUIARY STUUATLNINUALILUY

P
A o W

LmL%mwmmaul@fgﬂﬁm%ﬂusswﬁﬂLLwaﬁuﬁuLLw‘ﬁmsn

a

Tneseviiuiieatrsflonmsmduduardrureiinainsiagseu
AeuBulasinisneadsliinisdraaninenasuazdiusoiu
wietudinanmenans Tnevildlinuanudemedisuuss uazlsl
wulpssasrainaudsniounniaudiuladaiay mlsenasi
sopdndhafisadniios fusasiianmundlinunisususvie
uAng

nsneai1sszuuiumsiufuvedlasinig finsyadudngad
szduinIRIRUAY 6.90 wns Munstuduldiduiinman(Sheet
Pile) Type IV A2IM81) 16-17 LUAT SYUURTUS IO 2 U
swxmamﬂﬁﬂLquﬁuauﬁqf«i'wqﬂa%fwﬁw,ﬁsm 11 LAY
wn3nsiloTanisindeudlusursivveanduiinde Inclinometer
Tnengsannsinisieadrsuldnuudiade wuindanudene
99981A15TINABY KTTIB1ATTEIUABLALLANNITUANSIYUIAAIY

MsUs:3udBINISIAoNSSUlESMKHIBIA ASIA 18
Jufi 8-10 wamaau 2556 au lssusuduiwsd Weslng ™
"9l8~

n¥1e 200, ueAsdudeifuiAnnisngafiszann 90w,
waziNTDELENVBIBIANTAIUABIRNLATDIANTUAN AN
ypsseElENUTEIIN 50-60 Wy, uansluguil 5 uaz 6 muddy
LLUUfiaa%NisUUﬁ’wLLwaﬁ'uﬁuLLamTugﬂﬁ 7

ASLARBUFA
50-60u4.

drufaLfiudl
NUILANSD
15-2014.

21ASAN

JUT 6 Avidevevosdiusiefis

- i 1’ _4M41'—4—
dsaduiildunrudene
¢ -
-0.087m .=€_}|O90m -0.090m
.053m -0.051m -0.027m
-0.000m -0903m -000om AT
* Reference level base poi
o rTa -0
v 0l
Toa .m0

Furl 1

JUN 7 sAuitueiansdiuseduiiinnmin

GTE - 281



n1sUszgudBINsdFonssulusnisIh ASIN 18
/\/\9'8’" Jufi 8-10 wamanau 2556 au ssusudtduiwsd 1Weslng
T A~

MAINBEAM WF 350
||

/—SLEEPER W 300
L%r r : | IR
- 1y !I v A
i =% == :___H“_—JP— =24
=420 |
Il LH
U__Jf | L=
1680 Eoqblpoy | =840
AL 150
. (& ‘
1-810 TR
1-9.80 SHEE]] PILE TYPE 3
‘ L=18.00 M.
PLE TYPE 4 L= 17.00 sl i
5.40 6 | 6% | 640 | o0 | s | 650
48.66
sUfi 8 naFarssrUuwsiuRuLUUE S adndu
2.3 NaN1S3As1E a8 Wl us S Bus Foyamaimnssudumiilinnnimaasy 15y msveaeuids

Y93ABUNIA AMNeIFNsSUAY anmvestuiuluiiui uazaa
FoveAsuiuniuagiasadng 31971 & fauusiildlu
wuusastlrluddauudvasssuusunsiufuwuuduiinandu
715199 5 WHuarFudsilddmiunsiinseilasiadaves
drusioldy F9Usznoufietudiulaseadng 1an AU iy way
i MidurouninEdumdniomn midwsydovesneunin
Winfu 200 ksc  A1nn1svnegeunuuldvinatefie Schmidt
Hammer  widniasulumsunsnvinisulasmtindamanidu

Wsknsumeufiawesildlunisinszdsyuusunaduiuies
édﬂQﬂﬁ%”N (Geostudio,SIGMA/W  version:2007)  @14190
A51¥9 Element Deformation wag Load Element Ima@umﬂ
MTATIEINEU 91nwan1sTnnsieasufalunuasiureaiiung
fuRusg Inclinometer Lﬁamﬁﬂuaﬁaﬁuaqau E;, nmvinsgau
mwgm&hmaqﬁummi, mMaAduivoseImsluLLITIU waz

A5199 4 frudsildlunuudiasaseuumunaiufiy

ANUDIFD ADUNIA
fuus N
wus ) ) )
. ] e 5 dudsilflusuudnedassaidalgnats
RUIUIMTNAY FUAY 0-11 1UAT 16 kN/m’ . Tupdawes  luwudanny Yo 2
AU o 4 4 NUIAA M
Su Fuiu 0-11 w3 10 kN/m” 9P =
. ﬁuua:mu (dmxdm) 21,101,494 0.00125 0.48
Eg ufiu 0-11 s 2300 kN/m’
S . e 1@ (0.2mx0.2m) 21,101,494 0.000162 0.0442
s, Ay 11-14 wes 16 KN/ andunnivaes 27,914,653  0.00000545 0.0138
E; $ufiu 11-14 was 3500  KN/m’
Mt AL LAY 14-17 W 17 kN/m? A 6 Wisuiflsunisindousiluiuisiureseinis
. , senimsinAnseAuuarlnluddaume U 8 AUl 9
Sy WL 14-17 133 21 KN/m Wisuieunisiedousaluswisuvestiunsiufuainnisindae
E, iy 1417 s 10000 KN/ Inclinometer uaglnluddaiuns  uaznanisfanmsaiavesiiu
) o annsuazlnluddfuudnudidu
gl milnAuvestuiu And1 17 wns 18 kN/m’ mMslAusanseyiwseanuasuniu Element  lunuusiass
s, A 17 uns 170 KN/ Imqla%almmi 'ﬁmmnmﬂmaﬁulizmw%umpumiﬂ'aa%wLﬁa
o AuBuadoududmmuneiuiu Auandugui 10 wudaa
E Fufiudindn 17 was 90,000  kN/m’ fufinisiedewi 39wy, Guivaeendy) nsndeusives
cheet Pile Moment of Inertia 0000386 waanuinlilseSkin - Friction anas fﬂuﬁﬂfammﬂji%ﬁ
HansENURN1INIafa Auesenazisuldly Element Tuduneou
Sheet Pile Modulus of Steel 2,040,000  kN/m’ ANSnNRas1susudaly

GTE - 282



Displacement (mm) at Final Excavation
0 10 20 30 40 50 60
0 = ¢
*
L IR 4
[ L4
-2 4
<«
L g
¢ n
a4 & &
L
* [ ]
*
% S
*
on
€ *
= -
£ »
o} L 4
o o
-10 4
L 2 )
*
*
-12 < &
L 4
L [ ]
. .
-14  [—o——8—503- 1 Max®-Observation
¢ =
> = 51.2 33 Maxm FEM
-16

a 44' o o v oa o a ¢ v
Eﬂ‘VI 9 NANIILARBUNIVDIN LA UAUNUNITIATITNNIEY FEM

0.00

-10.00

. ~20.00

)

913NN

&

FTAUNTINTAADVINY
&
S
o
S

o B )
o o o
o o o
S S S

-70.00

-80.00

-90.00

-100.00

15 13.8 13 12 11

STOZNINUUINUNINUALI(H.)

JUN 10 WWSBUMBUTZAUNTNIAGIVBINLATS

a o a ¢y fa

ASLARBUAYD9R1ANT MILLITIUAINNNT AT R el ludd

ALUUA USIIUNUULYDIDIANS ATeuviAdoudd 46.4014. @un1s

TnsesuenfmveeImsdsafiniveImTuanilAegsE i 55
P o a a

Ui, NM9AGeUAITeIRIATIULLITIU kandlun1sei 6 UR 11
nan1sUSeuNsiUasuLUasweIe1A1s Observation way FEM

A1599 6 ﬂ’]‘JLLEJﬂ(;ll'J%)E]ﬂ%aﬂaﬂﬂ?iﬁitﬁUﬂ’ﬂuQWi’N‘]‘Uaﬁ@?ﬂ’ﬁ

fienugaL) Observation(1.) FEM (3131.)
3 55 46.40
2 40 40.47
1 20 34.74
0 9 28.93

nsUs=gudBINSdronssulusIkEA ASIA 18
Jufi 8-10 wamaau 2556 au lssusuduiwsd Weslng ™
"Re9l8

a

JUT 11 msiadewdilunuinuvesiiusenindunounsyafugausn

FEM
rvation

cC

LLITTTY

U 12 Wisuiisunisindaudiueds1nssening Observation
(duse) uazy FEM (Fuiis) Tuduneu Final Excavation

713199 7 asunasgninnsinuasn1siasievidiy FEM

= i o
nswdeuity NIngada

- nsidesy &
% . LUITIUAIER AFAUDINY
L3 v v
! YDIBIAS(WN)  81A1SUw.)
Observation 1/25, 1/72 55 90
FEM 1/154, 1/163 46.4 80.59

msengidgnaiiiafesieiSlnluddamudidunis
1 Deformation Element uay Load element dauanasinly
Beiminssy msideguidamudenisiadeudilunuisuves
o1msanunsaszyanudemeldlussdunils  Schuster(2008)
ThuugiiSnisssyanudemevesenas uagauuiasduves
anudemetiu TngfasanaulduiueuvemauaudRtuwas
Fagduquosszuuiunsfufiu saufennuuiansivedoinis
3Bnnsdanalflunadaduaunismsndaaanidlaon
Empirical ez FEM

2.3N1558YANNEENEURIB1A5HI875 Damage
Potential Index (DPI)
Schuster(2008) lalauonusiszAuANULEMBYD191A159N
suifamnudene OP) Midunainannsdesuidsutasns
wiouslunnsuvesenns Tnerunisluea KIHH - d1wsu

GTE - 283



nsUs:gudsmsdronssuleskasa ASIA 18
/\/\(,)'8’" Jufi 8-10 wamanau 2556 au ssusudtduiwsd 1Weslng
L~

vhunensiedeusitlulnsugeaavesunsiufiuuagyinunens
dmiuyhunenisiadousilu

Distortion, B wag Lateral
Strain, g dwurhwnenisdesidaanasanuiaienluenans
uarldlavauuzauns DPI  wandluaunisit 1 aduinauside
ANUEY

NIAMYDIHIAY  luwma KSJH
LUITIURAUY Lazluiaa Angular

DPI = g/(1/200)

=20 X 103(g c0s? Ggy + B Sin Bpgy COS Opar) (1)
o Opax %ﬂymmmil,l,cﬂﬂ%wﬁmmmmaﬁa tan(260pqy) = B/ &,
Tnw g x 1073 wez B x 1073

@1 DPI #138n13ves Schuster(2008) iteldifuinausiszy
sefuaIdsnIoYeie1A1sluniinei 8 nnsfiatsaAd
demefedaguuuuveanmndivesiu fe  Hogging  uag
Sagging ?jaLLam“LugiJﬁ 12 JULUUIDINSNIAFITIAY Hogging

eflAnudeneTuLIIINNTINITIULUY Sagging
A B C D

Struts[ |
— H
- i
il v\ Vertical settlement profile
— }\ Slopes across buildings
- ! Inflection between upward
| P
—— | and downward concavities
I
I

Sagging «——» Hogging
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gﬂ‘ﬁ 13 Sagging or Hogging damage pattern of building
(Schuster, 2008)
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e Damage potential index
Level of building = I(JDPI)
damage caused by Remedial
excavation Sagging | Hogging
dH.<14 | dH.>14
1 '\eghg]ﬁﬁm Ve 0-15 0-10 Such damage levels are considered as
sight tolerable. and no scheme to protect

2 Shight 15-25 10-20 adjacent buildings is required.
In this level, possible damage to
adjacent buildings might be
intolerable. A protection scheme

3| Slight to moderate 25-35 20-30 | might be required in the design stage
If not implemented. great caution
must be exercised to monitor the
building during the construction.

4 Moderate 3560 30-50 These levels of damage are definitely
intolerable. The excavation design

P evere 5085 50_50 | should be re-examined and possibly
changed. Or. a proper protection

6 Very severe -85 - 80 scheme m.ust be 1111P1§111611|ed to
protect adjacent buildings.
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i Oj

X{ fiodnsdu, T = Transpose Matrix ,R = Correlation matrix
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