ISSN 1346-7328

[ERIIER 90 1%
ok 28 43

[E =B BOR R S FERTE B

TECHNICAL NOTE of
National Institute for Land and Infrastructure Management

No0.901 March 2016

PE 2 KA ERBE D KFRIRREIZ B 1T 5 HAEZE MK UE
(BT B EE A AR

AR 5% - MR IER - mEOES

Considerations Related to the Target Safety Level
for Anchored Sheet Pile Quaywall in Permanent Situation

Hiroaki MATSUBARA, Masahiro TAKENOBU, Masafumi MIYATA

E+&EE LS NBORA ST SET

National Institute for Land and Infrastructure Management
Ministry of Land, Infrastructure, Transport and Tourism, Japan






[ BT BOR R & W 7T R
No. 901 2016 43 A
(YSK-N-337)

PER RIGEUFRED K FEIRRRIZ I 1T 2 AR MK HEIC B 5 76 5 4%

WAEBASE" - PIEEE " - HEIES "

2 B

[T OfEEE OBl E oo - [ CERR 1948) | (DL, BUTEREL VS ) TIE, Bhke
AR MR O BRZEMEOBAEITH LT, Lryb VEEMEHRENE EOREE) NEA S, A
OB, BUTEEORMIGET IS T, X RO KBREICE T 2 RBIBANLE,
FKWBERIEDIS ), ZAMDIET], OREIZHT D20 REERTRIT LI EICHD. KIFSET
I, PEXRRERED KPR BT 2 3 AR 5 o0 R LIS ¢, BRATHNE & Rk 11 A28 Rl
FORESNDIRANDBHPLCERICERSINZWEN A L T Eeltsd, £eRrHEEL LTl
BT A Z EICL Y, BEETREZEEAKIEIZONTHRETLTZ.

ARFTOFER, RIBANEIZOWTIE, BUITERAEITER 11 FEEEICHESTEIY RERIBAN
FEAVELTHHO0, BEORFBH CRANERRICLDWEICE > TW i WEEZEE X, A
FBEE T DMK AEIT AR 11 FERECLIWEARA L TV KELTHZ L2 RELTND.

KRB CTHE L SN D RIWTHE (RREERKRBLOX A (X417 y R) ) 220 T, BT
BV 11 FE R R T RV /NS RWE TR T2 b 00, ZOWmaGociE, A EORER
EYOMERFO TR E LCkE B R/Em (FBEMEE 0.05 12 Lo TRE W) L0 /S22l
HTHY, EEICHE - BRINDZERRWVERWKETH 572, 2L, Rk 11 FEEREEN S H
THRE~OBITICE b2V, FEEMICERWEOZ M AKED FIRENRF E FFbhizZ &z 5.
DbEozZ &nt, BITRECIL2#FF22EN»SINEL, BAEHEE 0.05 5 0.10 B2 Tkl
ST WIS DWW T, SR O FRARIREE )T 2 kBRR BB T 2 HEMN R LR EIBEL LT, T0
LRMEKEORERBFEEI L2, ZOMRE, ZhoORFBRCHTT VO, ERlENER
T TN EE B E X, AHIIE CTIERR O KGR BIZ I 1T 2 8B R 1B~ 5 B Ak HE &
LT, Y@, 5RIFHAE LR EROFRmBICK T 2 EEN R L2R0 LREMAT (BRI 1.4 BB,
AT 2.0E) L7252 L2RETD.

F—T— 8 UV UEEMERGHE, B EMOKYE, X RBGUREE, KRk

*PEIERTIEED BRI EE ZRiiE R (latte =)
o PRIERTIERD  MEISHERRATJEE  FAEUTSEE
ek PRIBRTIEED BRI R ER

T239-0826 RUZABEMRUES-1-1 [EEAm4 [E AT BORR &b 72T
FEGE : 046-844-5029 Fax : 046-844-5081 e-mail: takenobu-m83ab@mlit.go.jp



Technical Note of NILIM

No. 901
(YSK-N-337)

Considerations of Target Safety Level
for Anchored Sheet Pile Quay Wall in Permanent Design Situation

Hiroaki MATSUBARA*
Masahiro TAKENOBU**
Masafumi MIYATA***

Synopsis

The level 1 reliability design method (partial factor design method) was introduced as a performance
verification method for the whole stability of breakwaters and mooring facilities, according to the Japanese
design standard for port facilities entitled "Technical Standards and Commentaries for Port and Harbour
Facilities in Japan (2007)". The final purpose of this study is to reassign new partial safety factors for an
anchored sheet pile quay wall in permanent design situation, which are required for verifications of the
embedment length of the sheet pile wall, stress of the wall and stress of the tie bar.

As a first step of the study towards the reassignment of the partial factors, we assessed the difference in
the safety level between the past design method (safety factor and allowable stress method) and the current
design method (partial factor method) and also assessed the range of safety levels of actual design examples
across the nation that were designed by the current design method. The safety level is evaluated based on a
converted safety factor with respect to the limit state for the verifications of embedment length, stress of the
wall and stress of the tie bar. Using these results, we proposed an appropriate target safety level of anchored
the sheet pile quay wall in permanent situation as shown below.

Regarding the embedment length of the sheet pile wall, we proposed that the target safety level can be
readjusted and reduced to the same level as the past design methods. On the other hand, for the stress of the
sheet pile wall and tie material, we proposed that the target safety level should be readjusted and increased
to a certain level within the range of the safety level of the current design safety level (lower safety level)
to the past design safety level (higher level safety level). In this paper, reasons for this proposal are

described in detail.

Keywords : Level 1 reliability design method, Target Safety Level, Anchored Sheet Pile Wall in

Permanent Design Situation,
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) 6 75 6.0 4.5 0.0 3.0 30 0.05 - - - - - - 1.50 1.89 - 1.40
4 71 100 2.0 0.3 0.0 0.2 30 0.05 - - - - - 1.50 2.09 - 1.38
£ 8] 100 4.0 1.8 0.0 1.2 30 0.05 - - - - - 1.50 2.00 - 1.43
T 9] 100 6.0 4.5 0.0 3.0 30 0.05 - - - - - 1.50 1.91 - 142
J| 10 16.0 2.0 0.3 0.0 0.2 30 0.05 - - - - - - 1.50 2.10 - 1.54
1 16.0 4.0 1.8 0.0 1.2 30 0.05 - - - - - 1.50 2.02 - 1.50
12| 16.0 6.0 45 0.0 3.0 30 0.05 - - - - - - 1.50 1.93 - 1.50
13 6.1 2.3 0.5 0.0] 0.33 20 0.05 0.50 2.57 3.07 0.16 0.84 5.14 1.20 1.14 1.20 1.20
14 6.1 2.3 0.5 0.0] 0.33 10 0.05 0.50 1.80 2.30 0.22 0.78 3.60 1.20 1.18 1.32 1.32
15 3.5 2.8 1.6/ 0.09 1.1 10 0.06 0.89 3.60 4.49 0.20 0.80 4.04 1.20 1.35 1.08 1.06
16 8.1 2.3 0.5 0.0] 0.33 20 0.06 2.34 1.20 3.54 0.66 0.34 0.51 1.50 1.73 1.47 1.38
2| 17 8.1 2.3 0.5 0.0] 0.33 20 0.06 2.46 1.20 3.66 0.67 0.33 0.49 1.50 1.75 1.47 1.38
18 3.6 2.3 0.5 0.0] 0.33 10 0.05 2.66 0.00 2.66 1.00 0.00 0.00 1.50 1.94 1.46 1.46
o[ 19| 107 3.0 1.8 0.0 1.2 20 0.17] 1210 1.20 13.30 0.91 0.09 0.10 1.50 1.74 3.14 1.51
& 20 114 3.0 1.8 0.0 1.2 20 0.18] 18.21 0.00 18.21 1.00 0.00 0.00 1.50 1.74 3.96 1.49
B 21] 102 3.4 1.7 0.0] 1.13 30 0.17 9.54 1.20 10.74 0.89 0.1 0.13 1.50 1.93 2.69 1.45
= | 22| 102 3.4 1.7 0.0 1.13 30 0.18 8.60 3.80 12.40 0.69 0.31 0.44 1.50 1.81 2.49 1.40
5l | 23] 136 3.4 1.7 0.0 1.13 30 0.18| 20.31 2.30 2261 0.90 0.10 0.11 1.50 1.86 3.92 1.60
D | 24 7.0 35 23| 0.21 1.6 10 0.09 4.42 0.00 442 1.00 0.00 0.00 1.50 1.96 1.76 1.48
E |25 7.0 35 23| 0.21 1.6 10 0.09 4.44 0.00 4.44 1.00 0.00 0.00 1.50 1.95 1.76 1.46
T |26 9.6 5.2 39| 0.08] 263 20 0.09 5.10 472 9.82 0.62 0.48 0.93 1.50 1.39 1.63 1.38
| 27| 106 5.1 39| 0.08] 263 20 0.1 5.73 4.10 9.83 0.58 0.42 0.72 1.50 1.48 1.81 1.40
28| 106 5.1 39| 0.08] 263 20 0.1 4.83 3.10 7.93 0.61 0.39 0.64 1.50 1.69 1.72 1.40
29| 100 5.1 39| 0.08] 263 20 0.1 5.93 2.70 8.63 0.69 0.31 0.46 1.50 1.46 1.57 1.36
30| 109 5.1 39| 0.08] 263 20 0.1 7.13 0.00 7.13 1.00 0.00 0.00 1.50 1.93 1.81 1.44
31 10.9 5.1 39| 0.08] 263 20 0.1 6.60 0.00 6.60 1.00 0.00 0.00 1.50 1.97 1.80 1.45
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(D+@+Q) | BRAEHEL)
3/ (@)
1 45 2.0 0.3 0.0 0.2 30 0.05 - - - - 1.66 1.22 - 1.20
2 45 40 1.8 0.0 1.2 30 0.05 - - - - 1.66 1.15 - 1.20
[ 3 45 6.0 45 0.0 3.0 30 0.05 - - - - 1.66 1.26 - 1.16
7" 4 7.5 2.0 0.3 0.0 0.2 30 0.05 - - - - 1.66 1.23 - 1.24
T 5 7.5 4.0 1.8 0.0 1.2 30 0.056 - - - - 1.66 117 - 1.21
biul 6 7.5 6.0 4.5 0.0 3.0 30 0.05 - - - - 1.66 112 - 117
#® 7] 100 2.0 0.3 0.0 0.2 30 0.056 - - - - 1.66 1.23 - 1.30
£ 8] 10.0 4.0 1.8 0.0 1.2 30 0.05 - - - - 1.66 117 - 1.23
T 9] 10.0 6.0 45 0.0 3.0 30 0.05 - - - - 1.70 1.13 - 1.19
| 10] 160 2.0 0.3 0.0 0.2 30 0.05 - - - - 1.70 1.24 1.37
11] 16.0 4.0 1.8 0.0 1.2 30 0.05 - - - - 1.70 1.19 - 1.28
12| 16.0 6.0 45 0.0 3.0 30 0.05 - - - - 1.70 1.14 - 1.28
13 6.1 2.3 0.5 0.0 0.3 20 0.05 0.0 8.9 0.0 8.9 0.0 1.64 1.19 1.23 1.23
14 6.1 2.3 0.5 0.0 0.3 10 0.05 0.0 8.9 0.0 8.9 0.0 1.64 1.19 1.31 1.31
15 3.5 2.8 1.6 0.1 1.1 10 0.06 0.0 6.3 0.0 6.3 0.0 1.64 1.04 1.15 112
16 8.1 2.3 0.5 0.0 0.3 20 0.06 0.0 8.9 1.5 104 0.2 1.64 1.18 1.31 1.25
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