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Abstract : The purpose of this research is the analysis of the structural reliability of the case study
building foundations prior and posterior the improvement and strengthening by using Steel Micropile.
The case study building is the Building A of Social Science Complex Building (SC2), Thammasat Univer-
sity, Rangsit Campus. From the calculation recheck, there are 15 foundations (P1-P15) of this building
that must be repaired because their capacities cannot resist the factored design load (¢,, DL +¢,, LL)
from the building. So, the foundations improvement and strengthening are required to guarantee that
this building can be used effectively. By the reliability analysis process, both loads (Q) and resistances
(R) of building foundations have to be calculated (prior and posterior the strengthening) and then the
reliability indexes have been calculated in order to evaluate and compare the reliability indexes of
building foundations (before and after improvement) each other and target reliability index and compute
foundations safety as well. The results show that the structural reliability indexes after strengthening
are more than target reliability index or not. The strengthening results the reliability indexes which
improve after strengthening. Furthermore, there are some foundations which have their reliability
indexes more than target reliability index as well, this structural strengthening method improves the

foundation performance that can handle all loads occurred in real situation and make it safer.

Keywords: Steel Micropile, Building Foundation, Structural Reliability, Reliability Index
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2. 413374 ACl (American Concrete
Institute)

2.1 Dead Load (DL: hwihussynasil)
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Total Load = 1.4DL+1.7LL (1)
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Adsdausyduvesnounsaiiony 28 T, =
320 ksc

3.3 pssvidnInningoads (Reliability Index,p)

F9150ul R waw Q ufudsguitiinisnszane
FauuUn® (Normal Distribution) Iagisiazanunse
e analtiuBesesiminussn (Bias Factor
for load) fleauns? (5) uay ArdulszansnnsuUsiiu
(Coefficient of Variation: COV) Faaunsil (6) oy
anunsamuamasssianulaendeldainaunisi
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(Probability of Survival: Ps) (Barker Puckett , 1997)
[5] Ssannisii (8)

A1519% 2 WSeUWeUAT Shear MAATUAUAIAIY
AIUNIU Shear ¥89§1UIINUFIIN

PS =PR>Q)

(8)

wazAmUUIaz duvaIn1sIvRvedlasasna
(Probability of Failure: Pf) (Nowak and Collins,

2000) [2] Fs@unsi (9)

P=1-P
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4. HAINNIFAATIZAUINUNUTINNUALAAS
#1un1u (Load and Resistance, Q
and R)

o
M1919N 1

W3sukieu Load & Resistance 184

Lﬁ'ﬂfﬁll Lé’umﬁu@uﬁﬂmd 0.80 m.

A31U817Y 30 M.

YFuugaasuings
Footing Q (M R (T)
P1 70.51 353.78
P2 121.09 230.72
P3 170.16 230.72
P4 179.51 392.23
P5 131.13 353.78
P6 145.06 353.78
P7 22142 538.36
P8 181.16 346.09
P9 95.62 107.45
P10 169.69 323,01
P11 34.72 107.45
P12 66.57 353.78
P13 31.47 107.45
P14 54.46 107.45
P15 52.62 107.45

A1519% 3 LUSEULIBUAT Moment MAAYuUAU
AIAIINAIUNIY Moment ¥B3gIU

InvaeINUTuUTaEsuiEe

Q fiawims | Q nawing
Footing R (T)
YgeguIn (1) | verggausin (T)
P1 175.49 130 130
P2 208.12 130 130
P3 239.78 130 130
Pa 245.81 130 130
P5 214.60 130 130
P6 223.59 130 130
P7 272.85 130 130
P8 246.88 130 130
P9 225.62 130 130
P10 239.48 130 130
P11 164.72 130 130
P12 172.95 130 130
P13 161.47 130 130
P14 184.46 130 130
P15 182.62 130 130
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Footing Q (T-m) R (T-m)
P1 31.73 68.76
P2 57.52 90.88
P3 106.63 292.17
P4 56.25 85.28
P5 59.01 68.76
P6 65.28 68.76
P7 99.64 123.29
P8 74.88 182.19
P9 85.22 123.45
P10 56.00 85.34
P11 33.37 127.44
P12 29.96 68.76
P13 31.22 127.44
P14 54.02 127.44
P15 52.20 127.44
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AT 6 AReliability Index () weann Limit

DN GER LR States (s1©)
A15°9% 4 A1 Bias Factor uay COV. w89 Load B B Pr P
[1.3.4.6] Footing | Limit States | nouwERu |Badesu| noueiu| nadEsy
A8e | Nae | A\e | AAs
Load Bias Factor cov Compression | -2.60 0 0.99 0.5
Dead Load 1.05 0.16 P4 Shear - 2.35 - 9.39E-03
Live Load 1.05 0.30 Moment - 1.89 - 2.94E-02
Compression | -2.11 0 0.98 0.5
M1319% 5 @1 Bias Factor, COV Waz Andnune P5 Shear - 281 - |2.48E-03
Reliability Index, ﬁTargetGUaﬂ Resistance Moment - 0.72 - |2.36E-01
[1,3,4,6] Compression | -2.26 0 0.98 0.5
P6 Shear - 2.60 - 4.66E-03
Resistance Bias Factor Ccov ,BTarget
Moment - 0.24 - 4.05E-01
Moment 1.14 0.15 3.0
Compression | -2.95 0 0.99 0.5
Shear 1.10 0.21 3.5
p7 Shear - 2.59 - 4.80E-03
Compression (Pile) 1.14 0.16 2.0
Moment - 0.99 - 1.61E-01
] . L o Compression | -2.62 0 0.99 0.5
A1519% 6 A1 Reliability Index () voswn Limit i
P8 Shear - 2.01 - 2.22E-02
States
Moment - 3.63 - 1.42E-04
y/j /] Py Py Compression | -2.30 0 0.98 0.5
Footing | Limit States | fawe3u |Mdsasu| noueBu| adetu P9 Shear i 0.39 - |3.48e-01
iAe | Mae | A1me | Aag Moment i 17 - laaeco2
Compression | -1.30 0 0.90 0.5 Compression | -2.51 0 0.99 0.5
P10
P1 Shear - 3.74 - |9.20E-05 hear i 2,00 ~ 208802
Moment - 326 | - |557E04 Morent - 192 | - 274802
Compression | -1.99 0 0.97 0.5 Compression | -1.03 0 0.84 0.5
P2 Shear - 20 - |%28E02 P11 Shear - 307 | - |1.07E:03
Moment - 207 | - 192802 Morment - 476 | - |9.68E-07
Compression | -2.52 0 0.99 0.5
P3 Shear - 1.01 - 1.56E-01
Moment - 3.98 - 3.45E-05
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A15199 6 A Reliability Index (B) weayn Limit  wudnen Probability of Failure Weafigadio P13 den
States (si9) ANUNTRRBRLN 5.04x10-7 karg1usINaus Nlesy
nstesumaelFulTdlrnssyianuundenoved

B B P P 1A59a5 19NN TU T lilassas1alaesauee1aIs
Footing | Limit States | nausy |vidasSu|nowsdy| vaussy |  Janudasniodsvu

Aae | n1ae | A1ae | Nag

Compression | -1.24 0 0.89 0.5 7. AnRnITNUIENA

P12 Shear - 3.80 ~ 1723605 YOAINUVDUAN UTHN wUau Aeudaunu
Moment - 345 | - |280E-04| Vi@ 9110 U3Ev Ugu wlestiwes (1994) din 1Tu
Compression | -0.95 0 082 | 05 98 19gadMTUT YA NATUNIU UazVBUAN
P13 Shear - 3.3 ~ le1or0a| WIEIEUA LRl Uar wieWRIUY DH1ERITI UaETIY
Morment i 4.89 ~ |soae07| DHUAEININNYINUvRIUIENAIliAEA19 annse
oA a P o § v v X ¢ o &
Compression | -1.51 0 0.93 0.5 Faldnunertesinliunanuaduilanysal wagdisa
Shear T [ 209 | - |isseop| AdlUse
P14
2.00E-04
Moment - 3.54 - 8. ‘Ui‘iﬂé’]‘léﬂiil

(1)  AASHTO, 1994. LRFD Bridge Design Specifications, 1st ed.

Compression | -1.47 0 0.92 0.5 American Association of State Highway and Transportation

P15 Shear - 2.18 - 1.46E-02 Officials, Washington, DC.
(2) Andrzej Nowak, Kevin Collins, 2000. Reliability of Structures.

Moment - 3.64 - 1.36E-04

The McGraw-Hill Companies, Inc.

(3) Bruce Elingwood, Development of a probability based

nuewe - vaneflifiailugiani
load criterion for Americal national standard ab8.

(4) B. Scoft, B. J. Kim, R. Salgado M.ASCE, 2003. Assessment

of Current Load Factors for Use in Geotechnical Load
6. ayUna

and Resistance Factor Design.

AINAITANWINITIATILIAINUUNYDD DV
(5) Richard M. Barker, Jay A. Puckett, 1997. Design of

1A5983195U9In NoukarndalTulgaasunigs Highway Bridaes. John Wiy & Sons. Inc.
wunALWeRevedlATIAT N INTINNaUUTUUR (6) Porfland Cement Association. Notes on ACI 318-89,
‘lijUflﬁ’]ﬁ@Em’]ﬂ I@Bﬁ%’m%ﬂ P3 P4 P7 P8 P10 ﬁﬂ"] building code reqguirements for reinforced concrete

Dissertation-Doctor of Philosophy, The Univ.

.. . a LAl o <
Probability of Failure snnvigaagn 0.99 ey 7) W ouwen 3 1 g8 uneg 9en, 2548, ngldl 1@ whilasud 1 gnis

ﬂ?Ui’]ﬂVliJU’]ﬁUﬂV]?,ﬂﬂizV]’]M’]mmﬂL‘V]EJ‘UﬂUE’TLJT]ﬂ ng AR 18937U97N (Solving Foundation Setflement Rotern
Slu Tosnluyinnnsusulsaasunigsazyinliailena by Using Micro Piles), 2198193 11019 nadd 413 Aangsulesn
d qumsA nw 1998 suune’ eanszy adeung 1, U W 3, W

lunF30RNIN Famdaannisusugeasuigaea
2548.

164 il 16 (2561) VOL.16 (2018)



