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P L AX I S essential for geotechnical professionals

PISA I B 5is X HBEEEIMIZITER PLAXIS Monopile Designer

FEE FPERE

BEE WA BORIBE i, TTREWMWAWIAR, ENG EXGEITRIZZHN 7INE. B R EEBEAT[E
PR DX A 30 1 R T O FBAS AR R SR S A S B Bl BRI BRI B 45 A B, B, = M4
g, PERREE AT A S, Hrh BAEE R B R0 B R iR £ (1 — R e i,

X T b AP BB AR AP B R IR R Ry A . B AT R E A Py thsik, ARRTiESE, HEaHH
B P-Y HIZEXN T KA (/D) BUMYKERBMEATERZE, SRETRT: BERNAERTGERTRERK, NEG
ZUYGEN, FTUMERIE, (EAE ST

PISA W& LI H St 7 — i mgifg _bE XK EARAK P32 0 BRBE (RGBT (R 23 T 0735, PISA (W72 — Rl T kAR 4]
(Timoshenko) #2FRiBHI—4EA FRIC %, AT LA[E I35 2 i bR AR St v A A ok B2 5 i % 75 3K« PLAXIS Monopile
Designer /&4 T PISA 5B E A B AL AL

1. PISA IRB R 5 & E 7

PISA (Pile-Soil Analysis) BtA Tk I B2 — U7, & 729 b XU SRAR LA R BT T AR5 o IR T 9 b 2K 2
et (R B 2 B AN EA AR K 2 Be A U 2R AR TP R, 35 — RIS R EG1EET . PISA T H M 2013 FIF44,
H—BEAE 2016 FEE5 R, @I AEARD LA ATRE b b AT BRSO AN BUE A, ARG P-Y VAR b, SR IEEIE T
— T i b RCERK AR R BB AR

Nl 1 FR, ARG P-Y J5VEH ALK, SRR SRR, B Sk 5 52 B LA A fif 4. T PISA
TEZBRA — R BAMPEAR, BRTER TS 08 p b, 20k 3 Al A A2 AE O AL I A B 2 52 3 AR 1 43 A0 %
m; BT AR R R, MR 2 B AR H) R M AR ) S PISA JHERITHSER IR ACEAT (Timoshenko) AR,
DMK Y B4 1) B U TR NN BT B p o BERS R (Vs 2 R 0 D036 5 R A S« IREEIE RSk IR B O “ LR o2k,
45

(D) spAufar st g, Zthgese SCTHE S A RKP A3 p SHEEKFALRS v Z IR E &R .

(2) A gk, M 8E LT IE S I 15 m SIS 0 ZRR R,

(3) FepRET k. e LT HEIRINET ) S SHRACP A Z HK R

(4) BRI, Zlh e SCT IR 15 M SHEREE M 0 2R R,

— H
-?ﬁ ll —v .FE_ e i v R
g T ] ST
pzv) pzv)
| SHhE
m(z, 8)
SRR
“— BRE-ASH ‘7—1—_¥
R REWH
e AR
P
U M(6 at base)
541 P-Y /3% PISA 753%

1 41 P-Y 5155 PISA FEERIERIN
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PISA J7 AR REETE T8 T I oM 2. SR T8 e RO b S54e e i, L RIMZIHAME—, e S5E-rm
Tk B A KNSR RO, R 6 B — e B 1 A TR R e 1 e g 2, X BB ARER T S br i i bR e
PEHERH AT REZ I A AR AR /2 3, PISA WiT MR 75 BAE —ANKS O B (0 B v 2 18] 4 HEAT RS 1

T R TR IRE, PISA %84 Py Al X2 B 51

1. TEAESE M3 AT 20 LRSI AR S B 1) M I 80408 SR BB AR TEAS [ AR TEAS S0 (¥ b e i 26, PR [F) S R
MR MR A TE R —ESHhrdE, P LOEE AT “ER” 177 2R SRAF AT L 1 s 77 th 2R 55040 5

20 AT W B T = A BR G EAREARY  m] KU 43 A7 45 SR rh R UYL SR D AR DS, TSI R e
-k Ay il 2k

H—MONERRRAER T HE (Rule Based) HJJ7¥E, PISA WiH FiEE T 948 2252 (Cowden) [PKfifdigs Lizh(cl, i
B2t 1549 (Bothkennar) MR +37th. HEHZI/K % (Dunkirk) WP+ (hE&sse i@ seind+) blikT 72
ARRGRTG, 7937 SR R R IR B B R Oy R E B T MG (Numerical Based) 197775, PLAXIS3D
A T ) 2 S 3 AT AR SR SR e 2R

0 S AN WA B RS S B AT I AT B, D0 e R g il 2R N AN [ B RS R R, B R T A R K
AR A A b e R A S H A — G P FRE “IREAR %" (DVF)

“UREEZALR S (DVF) 7 5 T — 48 BT R B /25 8], R 28 1 — 4 kR S W) 22 o R 7 1% T 8 /25 1)
HHEAT IR, B YR AR T R AR A SR B AT IR HE K o BT LA T PISA J5 i b it BEARURAR N

2 PISA K& HHRAE

7 PISA Til H 3R I A OCiE J5 , PISA T H 7 2017 73 1 2 BBy, JE7E 2018 FE45 . PISA2 T 22 XF T PISA
D7 AR BZ B R P 3E A AT SRR . He, YSRTE B £. B RS S 4EA IR TR, 58] = 1 R 4R
JEks 2R T NBI— 4t as (a o, SR PSS 2R o A — 4 B s e ot B 2 1 05 AT T R B e R AT,
558 A A BRIC T VESE BT T E, UE T TR BRICHI e . B B S AF T 40 b S i S ) 5&E I o Byrne, B.W)
BEE TG B KT L MEERE RS . RSOk ) o AR . SRS R e+ R i R IR A
TS B L B BT BT vk . S5 R, ) 2 P AR B b R T I 2R5E & T PISA —4E B0 23 8] Hh ) 2 12 R F13EAT
B RADEUIEL T 7 2 VR AN I 2 A

PISA2 WIHUREM, MR, FLRE M, F 8 TR T8 ME/A BR G 7 RS (e A J 8 -+ 2 VR
BACREL (DVE) o IREERRECERIUS, F1X5 R & UL R 14 92 bR 4 2 2 A L AT — 4 B G TH ST

T RAdhs G

Wt

TR (E)

GRS A=L LS s g i
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2. PLAXIS Monopile Designer BITNEEFIES{ERRE

2.1 BBt

PLAXIS Monopile Designer & PLAXIS #EH 1725 T PISA SR 10 B XIS AR 7 . ORI T T2 IR IEN-121 J 7E 4
BRI FE IR

PLAXIS Monopile Designer it 1 & T~ HII0 (A TG BT A0 A7 7532, IR T AR i #2, = X
FEAETIREDILEE (DVF) 3KEL . PLAXIS Monopile Designer L& [44kY . [&#HEY « (4047 o [&5R1 M
A FER T ITER B, R AT RAEHN D) BT aR, Kl " SR EEMI0E 2 500 g it R B2 84k o 4L
SRt S A AT AT TR, JRRAT D85 R Y BRI SEAE R R TR IR Bat, P EeRAE [14R]
B b O 2 BT I b Z Y, 7 R v 1A rb G 22 22 L S bR 9T 3 21 F PLAXIS 3D THE SO B2 -+ 5 g 26,
AL ZHAA— G H P RTEN Db Bt b &, I D4R ] B i H 4 2.

4 PLAXIS Monopile Designer #1782

2.2 REZERELY (OvF) RERN—EFIENGZE

BT R TE SUT JUR S U AR IR AR A R 2o AR 2 A b 1) Ak S 500 Ak e ¢ o A A bR 50 AT
ZH—E, BEPERRRAGI R TR . T IR VR AR T TR P AR A BRI — MDA T AN S T i b b S bR ) B 2 AR
RUHATHAARAE, BT DA VE 25 B — MM AR g, S3& & R T 10 H R0 DA SR 45 2R

H if PLAXIS Monopile Designer [{JF 24 17 PISA 15 H s S RERE L AT HE AR L. SRR Se b b =M it
PP o F P 7R AR 2 i 3 M SR U e Y R R B hr e S HCR e A 28, b L 24 M348, &
+ 2844 (WA 5) .

B 5 BREmESHE

Cowden till Bothkennar clay
Component Parameter Symbol DVF Coefficient | (Byrne et al., 2020 | (Burd et al., 2020b
(on page 146)) (on page 146))
Ny c4 0.939 0.7204
Curvature
Np2 c5 -0.03345 -0.00268
Put c6 10.7 7.743
Ultimate
s Puz 7 -7.101 -3.945
Puz c8 -0.3085 -0.08456
Ultimate
ey Omu 9 0.2042 0.2863
- c10 1.42 1.698
Initial stiffness
Distributed Km2 cl1 -0.09643 -0.1576
moment, m-6
Curvature Ny cl2 0 0
Ultimate my; c13 0.2899 0.4862
Taoment myz cl4 -0.04775 -0.05674
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BWifs, FP&Fahe SUREARRECC:, P ar BLBASCARSCE (ASCIL gafith) 177 2R 45008 5 O\ SCR I 5 77 0.dvE 4%
Ko W 7 From, SR A AR

1. IREZAL I ARIR: 4— PLAXIS MONOPILE DESIGNER DEPTH VARIATION FUNCTIONS;

2. fRAE: V22 BRARA 3;

3. SHMWHFEHEM: 4i—K conic;

4. MR clay 5% sand;

5+ HEAKZEAL: sand WHEK, clay AAHEK;

6. LEHE: LETESSKH &R FEE Y . RIESH GZEFAE R/ E GO | SESH (Wt
PEE f & FNBTIK A 0, Lo R TG S R A HEKUBT SR Sw)

7 BAEEEE: EASRETFKE h (m) « B EKEL (m)  4MED (m) « BEE t (m) MRS KR E (kNm?) ,
MRS RO By 22/ 4% 8 20, W7 SR BT I BRI A RS RO, AT LA 6 sty IR AR I L A, BD
e F HOBE S RSF b/L A1 L/D R “AUE” & Bt B8 i) b/L F1 L/D.

oCM XFDM

‘-
3 L ] oo @
“:’2 ] e CM—PLAXIS 3D#% ifi 58 74
= ] . eo—e FDM—iR 28 i i
0

LD ()
6 WEATRES SR

8. VeI AN SHAM: MBI SEbR R 5.
9. #A&S%: & PLAXIS Monopile Designer /it # Scientific Mannul % [¥] Rule Based Design /Mi3k7F (WK 5) .
10, Mgk b SHAETE e BRIRIEE NI B S8 i ME, B k8 e T A7 E B NI BEE N .

# Depth variation functions flag
PLAXIS MONOFILE DESIGNER DEFTH VARIATION FUNCTIONS
# Version number

3

# Parameterisation function tvpe
conic

# Material type

clay

# Drainage type

undrained

# MNumber of soil layers

4

#5oillayer ztop(m) zbottom(m) gammasubmerged (kN/m3) GO (kN/m2) sutop (kN/m2) subottom(kN/m2) K0
1 0.0 =10.0 7.5 TE000.0 50.0 70.0 1.0
2 =-10.0 =-25.0 8.0 100000.0 80.0 95.0 1.0
3 -25.0 -40.0 8.0 120000.0 100.0 115.0 0.2
4 -40.0 -50.0 10.0 140000.0 120.0 140.0 0.8
# Number of Geometry data sets

8

#h(m) L(m) Dout (m) t(m) E (kN/m2)

25.0 15.0 5.0 0.05 210000000.0

25.0 25.0 5.0 0.05 210000000.0

100.0 15.0 5.0 0.05 210000000.0

100.0 25.0 5.0 0.05 210000000.0

25.0 21.0 7.0 0.07 210000000.0

25.0 35.0 7.0 0.07 210000000.0

100.0 21.0 7.0 0.07 210000000.0

100.0 35.0 7.0 0.07 210000000.0

# Max displacement reached at ground level (m)
1.371147902105263

# Max rotation reached at ground level (rad)
0.0984185195521575

# Fitting parameters

cl

c2

c3

c28

Bl 745 DVF X4t (ETMERTTE)
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2.3 RETWEHEL (DVF) BEIRI—ETFHIRTHAZ
I TH R JC R 77 ¥ So VF FH P AR 3 S BR 10 37 H RS 0 B IR B AR AL R B, AR T R T RRVE I TR, T AR IS A I

g,
ST ARG vk, P e RAE [k Y BT 8 i b b (0 3 L/ AR AL,
] HokER  Hok
oo +=

g [mm | [T Bee

TREE [m] S [m] v [kN/m*] Go [kN/m?] @' [deq] w[deg]l Kol[-]

1 0.000 -10.00 0.000 0.000 0.000 0.000 1.000
TERER iE

g [Em | TR s

TReE [m] RS [m] ' [kN/mP] Go [KNfm?]  Syuop [KN/M®] Sy, pomom [KN/m*] Kg [-]
1 0.000  -10.00  0.000 0.000 0.000 0.000 1.000

EselgtE (BTHRITHGE

W BN H KRR RO K, B AAHK. RS H .

1. LEJEH: LREHE&EE (BRI 0)

2. BASH. v —HEFEE;

3. WIEZH: Go—/PNAZATYIKE (LZHEK)

4. SRESH WHIONWEEB MBI, B8R T2 R A HEK SUBY 3 Sus

5. MIEERESH: LRSI R Ko.

R TAWRITIITE, BFBAD R AN AN (HSS) AMRER, R+ R NGI-ADP AR, A
FE RS TR e ity A 2 2 % e P S N B /N AR BT DA E: Go {8 A Bh#EAT Fe 4, T Go 7T LA HT B BEG 28 ORFRHR

CCOSp — o'z sin ¢
ccos o+ P sin ¢

(2.97 — e)?

Go = Gg?’( ) GE' =33. [MP2]
FIT Pt T DUAR B S B iR 0 45 SR T A B A AR S B . RS H0E SUR, P T i) ke ] MR 5 SO
FIRBERE B4 (P 9) o HUBE SR IR S 56 TR B 7260, ASC 2.2 Wb A . Horbt ve/Dout BEHEZEJRTHI AL B

HARLRE/HERIAME, #7705 0.1-0.3,

MRS = SHaEE

—
himl LIml Dewlml tlm]  va/Dou [ E [kiv/m2]

GeoDS_1 20.00 20.00 5.000  0.05000 0.2000 v

GeoD5_2 75.00 25.00 5.000 0.05000 0.2000 GeoDs_1

GeoD5_3 75.00 25.00 8.000 0.08000 0.2000

GeoD5_4 35.00 35.00 8.000 0.08000 0.2000

GeoD5S_5 60.00 20.00 5.000 0.05000 0.2000

GeoD5_6 25.00 25.00 5.000 0.05000 0.2000 h

GeoDS_7 25.00 25.00 8.000 0.08000 0.2000

GeoDS_8 105.0 35.00 8.000  0.08000 0.2000

L= || WE || sEk

B 9 & URHEF Bt 28 PLAXISID B, . RBER (ETFFRTNE
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BtJa, H o n) Edr BT — LT — (38000 0, R PLAXIS 3D H 3h 58 i 24 1l 37 % 2 i pk s 1
MIERBE, T8 RTIRIRI JF A S E IR AR RO Calibrited.dvfs RIS, & A KGR 4 BRI A 25 2 SR A
WARLHIZE . R IIIE IREA R E gt R (sl 10) .

SEEN fropmes RUREEAER ARRESER

DI
JLAERElRESE e e
= 22282*5 (E)ERATES [m] ()47 [m]
GeoDS_3 0 0.001 0 1
GeoDS_4 300 ]  zoo00 ‘ T 20000
W GeoDs_5 18000 13000
M GeoDS_6
GeoDS_7 16000 16000
I GeoDS_8 200 ! 00 14000 14000
= 12000 12000 =
= | =
R 10000 i 10000 1
a |
i,f 5000 ——1— S 3000 i
100 100 // ~
e 6000 [+ = - 6000
L !
% 4000 | — 4000
/ —
2000 | 2000
i
0 0 Uni 0
0 0.001 0 1
Q 0.001 i 1

. T

/// -0.2 / -0.2
T«“—04 ay -0.4 -0.4 70_4“;'3
BN/ / g
Eﬂ:ﬂﬁ H 0.6 0.6 { *D.ﬁ%

Q 0.001 Q 1
TREEERE [m] BEEEREE [m]

B 10 ERITHERFERARKLER (ETHRTKTE

2.4 -GS EARITEER

TR Aty AERB IR AR RS (DVE) U, #ATLLS AR D04 ] BT A T — 4 it SR, ST
HIRITCHITTER, AR L2 R AR R B AR IIERINN Calibrited.dvf, P 75 FahxhZa Rt ris k.

LRI ARER N T ERERIUZE, MR SATUVNRER R B, 5@ SO R 2 2R 8 J  Aiu
R Tib. FLE RS, PR E0 2, BEE— 2 ol e BOE BRIt i 7 vE G % 2 3 BRI AR Ak, o
B, R NENE] [dr] B —4e o= gl 1) .

ITHmEE TR EES TRE

a8

iR []  IfRSsEI[] 2sE[]

1 clay.dvf clay DVF
2 sand.dvf sand DVF
3 sand_2.dvf clay DVF

B 10—t 2= A —— 5 Ui B A A R A L EK I B A A R A

£ Ut Y BT, UM I SEA S ST 1 ARG 85, P (8 m] DA B s i 2 B ACH 53 Xt
JIVALD = AR
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ST LA ER SaEE T Efasi(S4RsRTm)
h [m] v kN/m3]  0.000 H [kN]
L [m] E [kN/m?] M [kNm]
Dout [M] vl 0.000 Mg [kNm]  550.1E3

B 12 — Rt = A ——e U AR R A S 4

PLAXIS Monopile Designer $2fit 7 IRELIEE, 277 DARYE —4E k2 [ o g th -+ 2 0 A0 S S E & v S 807E PLAXIS
3D PEBEEE, FRE RIS S ARG R . Ak, PLAXIS Monopile Designer 24t T 5 SACS 217
ZIARIBIERE D, ME-EWRRE P-Y. M-T. BH-V. BM-T HIZa] LB S A\ B SACS F25H H T i RAHLIE AR 544

(4558 ] £k, PLAXIS Monopile Designer #4@ it —4E 5 T2 A R T H A BIMAE IO, JRIRT . JEHSALE AN - LA F V4l
foh e &R R (B13) .

[::EZN 2]
RHHIE b O:ma
KAifE: n = 95.67%, p = 101.2%, /MiFE: n = 70.76%, p = 129.2% .
2 @ Hev ® s
-0.2 0.2 0.4 0.6 0.8 1 1.2 o] ji-< ]

O me . —’_,--"’ -
O v(z) I i
O 8@ b i i
O M@
O aw@
TE O g'(z)
O Gy2)
O s2
O @ w000
O o@
Oy
O Kel2) ¢ '

O p@) 0.2 [} 0.2 0.2 0.6 0.8 1 Lz
WL [m]

v=03721m
H=5321 kN

KEH [N]

B 13 Rt 2 E—— g R

3. HSS B NGI-ADP FIStEBIR RS EE N

VT2 1) AT - RS ARG PR TR P AR A BRI, T A A R SR A 5 2 B RS A TR P A A R R 5 R A
o4k, 7E PLAXIS Monopile Designer 1, b4 RH/NYAZNIER (HSS) AR, %+ RA NGI-ADP AMEE, N
PLAXIS 3D ARl AFIASEAL B vh (ARG BEAY o AN AR IR (1)1 DG S U MR I g 3 L I 2256 i /N AR BT DTRIE Go H 8N
thAE Y, T PLAXIS Monopile Designer 7£ [ 5 8% PLAXIS3D 5 J5 0¥ F P T i A A MR AR S 5, B 28
A VEAN L RIS VE R S, T USRS, DMEE 3D A R GRS L H DTS 2 AT 4 M

3.1 HSS A {FtEEY

1998 4, M EINE K7/ Schanz T FEXSH -5K AR FO LAl b 32 H 7ML+ (HS) AMgBAY . HS ARBIRIE T HKk =
R0 (i 2 - [ AR 2 T R R R R (I 14D, RS -SR AR BERUIER 25 R8T AR ROIZARYE, IR 51N T iR
& o

HS AKI B ) E BRI EE SR HE: IR LR Eso™. TFEZE VIR B EIE-HINBIE Eu NI RPN
wom . A SH W LUE K =R R R e =, AR AR S BSOS R TR L, Esof
~Boed "~ 1/3 B~ [ 45 IR Eaz, [H A M SSCHR TR P 3R 4t 7 ARH 2 10 HS AWM B0 -
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deviatoric stress

asymptote

>

axial strain  -£;

Bl 14 BRAL AR o (R B ) -RE A R R

WAL EAR (HS) RIFET RN EREAN R, M/NSAZRIEREL (HSS) AR T a3 12 /NN, %1
TS BAE/NRAE N BA AR H RIOWIANI L fRe . NS WIEEREL (HSS) AMFEREL+ (HS) AKIREA L, SIAT
PSS HA R NN A R s ot — W AR /NN A BT VIR . v 00— B BT VTN v o7 I, BIVIBLE Gs [FAKE
Go 11 70% (0.722) 4.

Go™ F1y o7 AT LA HT BA R 38 A S FEER

(2.97 — )2

ref
=33.
Go 1+e

(MPa] 07 ~ ﬁ[ﬂfﬂ +c08(2¢)) — o1 (1 + Ko) sin(2,)]

3.2 NGI-APD ZH31RE!

NGI-ADP AR L — ANANHEAR R A (10 3% 17 S R - AR -5 FEAR A, 2 i by eI LAR) CRIKE[a)D o B2 sy AR
N7 AR S DR 2R B R A AR % ) F PR AT N . HoA NGI 48 Norwegian Geotechnical Institute, ADP #§ active (A), direct simple shear
(D) and passive (P).

W 15 Brs, AKPRFEIER TN, BRI LR v LRI A X, A E X LRz R E, SR T
S EAAS AR R MRS, S X BRI e, R SRR T =R RIS B SR EE SR RS X
)P LA DOKCP R 2 BT D) A, R B S 8 T B BT DR 9015 2 1 5 B2 240

Foundation
IR _-—
"7/ Passive " Active /N
T zone | zone y |
1 )
& il
o ¥
Triaxial — Triaxial
extension ‘[:] compression
test test

Simple shear test

& 15 NGI-ADP A MBH ) B - P2 5% R K % 1) 7

NGI-ADP AR R R YA B 1% J AR DU, =5 18 1 ASIR] 0 32 D077 100 B2 ANHE /K BT s FE R, BT DLZ AR R R e
EEMT R AR 27008 3 .

NGI-ADP A 1 ES KT Gu/Sut —EIEEINEBT VI R/ =M IS4 A HOKPUBTRE; Ve—AHKiaR L svh—=
il IS 2RI AN HE K PUBT 3R s v eo— = R4 T IR Ay e — =R RIS P A NS sy mss— ELBT B K
BAVENIAS; SwP/Sut — =R S IRAHIRAE L SuPSS/SA—HEBY 5 =R AR L. % SR LA B = A . =
RS B BTG AR

X /NNARNIFEREAL (HSS) A NGI-ADP AR AR fERE, H1 AT S8 PLAXIS 3D APRMER T 55t =
FHRA A -



P L AX I S essential for geotechnical professionals

4. ING

ARLEBENAT PISA BeA TAVIH HA G HCR L8 L HAE PLAXIS Monopile Designer H1 #1528, BEZ AR N ZE, H Al
2% PISA 1 H M1 STk b2 PLAXIS Monopile Designer Ffift o

{E3EF PISA T H R 1 LR K BLAZ SAR £ 31 T A, PLAXIS Monopile Designer 7EH A &S0k B R RIS, AT
PAKIEAR o B St i . AR it %%, PLAXIS Monopile Designer (15381595 R AR A 5 (A Rk B 2 E N 4h TFE
JHINTT, JEE 2 RIEZE N sEhr TR . 7EE PN, PLAXIS Monopile Designer K5l 22 Huag S7 F] T i R eE B A Sl
BT SE B .

SE 3

(14, Xd%, Bikde. i b XIS T IR OR RS [T]. i TR, 2009, 27(2):5.

[2] Byrne, B.W. et al. (2015). New design methods for large diameter piles under lateral loading for offshore wind applications. In: 3rd
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o e Modeling Parameters® Acceptance Criteria®
Residual Plastic Rotations Angle (radians)
Plastic Rotations Angle Strength
(radians) Ratio Performance Level

Conditions a b c [[+] Ls CcP
Condition i. Beams controlled by flexure”
p—p" Transverse v o
Pt reinforcement” bod \/F
<0.0 C <3 (0.25) 0.025 0.05 0.2 0.010 0.025 0.05
0.0 C 26 (0.5) 0.02 0.04 0.2 0.005 0.02 0.04
20.5 & <3 (0.25)
20.5 (&) 26 (0.5) 0.015 0.02 0.2 0.005 0.015 0.02
0.0 NC <3 (0.25) 0.02 0.03 02 0.005 0.02 0.03
0.0 NC 26 (0.5) 0.01 0.015 0.2 0.0015 0.01 0.015
20.5 NC <3(0.25) 0.01 0.015 0.2 0.005 0.01 0.015
=0.5 NC =6 (0.5) 0.005 0.01 02 0.0015 0.005 0.01
Condition ii. Beams controlled by shear”
Stirrup spacing < df2 0.0030 0.02 0.2 0.0015 0.01 0.02
Stirrup spacing > d/2 0.0030 0.01 02 0.0015 0.005 0.01
Condition iii. Beams controlled by inadequate development or splicing along the span”
Stirrup spacing < d/2 0.0030 0.02 0.0 0.0015 0.01 0.02
Stirrup spacing > d/2 0.0030 0.01 0.0 0.0015 0.005 0.01
Condition iv. Beams controlled by q em inio b 1 joint”

0.015 0.03 0.2 0.01 0.02 0.03
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Table 10-8. and ical Criteria for Concrete Columns
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B Modal Participating Mass Ratios — [m]
MEHF BN R8E ES-TEEEEN) EES) Em0)
B TLEE Modal Participating Mass Ratios
e \;
QutputCase  StepType StepNum Period Uy Uz SumUX SumUY SumUZ RX
Text Unitless Sec nitless Unitless Unitless Unitless Unitless Unitless Unitless
» ODA Mode 1 4.812E-05 0.00611 0 4.812E-05 0.00611 0 0.00333-
MODAL Mode 2 5.765E-05 0.01083 0 0.00011 0.01674 0 U.UUE—EB'-
MODAL Mode 3 0.01664 3.4B4E-05 0 0.01674 0.01674 0 '1.93E—06-
MODaL WMode 4 2630649 0.00456 0.29211 0.0001% 0.0213 0.30885 0.0001% 0.54007
MODaL Mode 5 2373841 012113 0.00387 T.018E-08 0.14243 0.31282 0.0001% 0.00895
MODaL WMode G 2254564 0.00165 0.01585 1.83E-05 0.1440% 0.32867 0.00021 0.02907
MODAL Mode T 2118309 020124 0.00154 4.033E-06 0.34533 0.33021 0.00021 0.00367
MODAL Mode 8 1.252245 0.00177 2. 208E-06 5.7T4E-06 0.347T1 0.33021 0.00022 4.842E-05
MODAL Mode 9 1.179464 3.375E-11 §.882E-07 2.358E-10 0.347T1 0.33021 0.00022 2.824E-07
MODAL Mode 10 1.166463 0.00186 5.841E-08 1.237E-06 0.34876 0.33021 0.00022 8.032E-06
MODAL Mode 1 1.0795%44 1.664E-12 3.022E-10 1.699E-10 0.34876 0.33021 0.00022 1.285E-09
MODAL Mode 12 1.079938 4.513E-09 4202E-12 1.708E-11 0.34876 0.33021 0.00022 5.407E-11
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TYPE LARBEL DOF H-COORD T-COORD Z-COORD PROBLEM VALUE
Joint 1087 UX 4000.000 F1e00.000 .Q200000 Lost accuracy 14.0 digits
Joint 1087 UX 4000.000 F1e00.000 -Q200000 Diagonal < O -2.75E-07
Joint 1087 UY¥ 4000.000 31e00.000 -Q00000 Lost accuracy 14.0 digits
Joint 1057 U¥ 4000 . 000 2100000 .000000 Diagomal < O —-2_TEE-07
Joint 1057 RZ 4000 . 000 2100000 -000000 Lost accuracy 10.5 digits
Joint 1057 RZ 4000 . 000 2100000 .000000 Diagomal < O -10.248779

A * WRERRNING® * * ¥
EXCESSIVE LOSS OF RCCURARCY WAS DETECTED DURING THE SOLUTION OF EQUATIONS
NUMBER OF DIGITS LOST EXCEEDED 11.0
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e THE WEY RS0 BXSSHEM =59 BAQ)
/s A iy MiEE | Modal Periods And Freguencies
fassads i
441 “ QOutputCase StepType StepNum Period Frequency CircFreq Eigenvalue
! Text Unitless Sec V\ rad2isec?
ll 3 Mode 1 26439554 u.37m‘1 33 CITBA34T1 .. | 54744194,
i MODAL Mode 2 23775047 0.4 3... | 284276512, | 6.98420745..
d MODAL Mode 3 2265268 04-:1.::334 277370491, | 765343896,
MODAL Mode 4 2124190 0.47076755...  2.85792003... | B.7452590%4..
MODAL Mode 5 1.255087] 0.79675747...  S.00817483... | 25.0817884. .
) MODAL Mode i} 1.179464« 0.64784264...  5.32715246... | 28.3785533..
" MODAL Mode T 11668117 0.85703681 5384821 289973753,
So% i MODAL Mode 8 1.0795944) 0.92557371... | 5.61006445... | 33.84987235...
I. ? MODAL Mode 9 1.07858380 0.92557880 5.81809542 33.8502459.
}“3 = f MODAL Mode 10 1.05802] 0.94516198... | 5.93862792... | 35.2673016...
{{\ I. MODAL Mode 11 1.0181584 0.98120191 5.16507348 38.0081310.
\rr¥ MODAL Mode 12 . __0_9:(’2_3?2l 1.02787283... | 6.45831547... | 41.7098388...
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3 mem - floor

BB STAGE add frame:  F45f7iE = 0X: $i38diE - 0% ikl

3 ADD Structure:  Group =frame; SEHIAESHA = 1%

& LOAD Objects f Added: Group =frame; 7H#268) = LOAD; {d#%2 = Dead; (LBIFREN =1
- @ STAGEaddfioor: FHARHiE = 0K #4MdiE= 0K b

W) ADD Structure:  Group =floor; FHIRIEMEA = 1%

W LOAD Objects f Added: Group =floor; TEj§2¢%) = LOAD; 7§+ = Dead: bL{HIFSN =1
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| kN kN kN
» floor Staged Step By Step 1| add frame -1 0 0 164736
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floor Staged Step By Step 3 load - 1 0 0 164736
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BEEXTR .

i+ Dead LA RIRIN K 4H T A9 B EATRR B 8, 3575 70 b B 5l 5 FEHESE B SRR 5L, O 1 36 5o fl 280 10 = ST it
0, 7 BRI B0 0 R AL PN B U, BRI T

(1) AEREBCE SCH AR H BT80N 05

EHZERS

BRI 1 L ]
BRI f22 ]
BRI 12 b 1]
A T
REAIE m22
FIAIE m12 b
HEHAEIRLE v13
HEHAEIRIE v23
w8 0

8 ]

5 AmEHER 5
(2) 3 A ERKN 0 MFTHIRA Dead-floor (JER5 % LM H ENHTHEA Dead X53IF), Dead-floor H i Ntk
L PRI I J2= 45 PR 25 A1 T 4 885
(3) il 6 5 P Bt T 00 BrEe 1, dIHESON AN FEAEAR B 1Y Dead s BBt 2, @AM, JFRTHEZOG
BN FE MR F B ) Dead-floor 7 #k; BirEX 3, X B A % G i i o

= STAGE add frame: FFiiR4iE] = 0K%; $3480d4E= 0% Hd

.M ADD Structure: Group =frame; AIAENHA = 1K

|~ LOAD Objects f Added: Group =frame; TH#{26R) = LOAD: a4 = Dead: h{IFdl = 1
) E STAGEadd floor: MEH‘ME‘IJ lHE #EAdE - 0% it

SRhRTEEE = 1%

(A L0AD ObjectsGroup < rame) PSS - LOAD. 7884 = Deadfoor. HBIFM = 1
B HEATE = 0% Hd

LDADObleds — -AII TR - L0AD, G - Lve HLBIES - 1

B 6 x& BT T8

Al RS EAIEGRER TRl RS

Units: As Noted Hidden Columns: No Sort: None Base Reactions
Fitter. None
Output Case Case Type Step Type Step Number  Step Label FX FY FZ
KN kN kN
» floor-1 Staged Step By Step 1| add frame -1 0 0 26496
floor-1 Staged Step By Step 2| add floor - 1 0 0 164736
fioor-1 Staged Step By Step 3| Stage3-1 0 0 25689.6

ARMFERTG, T SR B RN AT T P R AR, i 8 E 5 S RE, SR S R KR Bt T e St AT R B AT £

TR R 45 R
Output Case Case Type Step Type Step Number Step Label FX FY FZ
kN kN kN
floor Staged Step By Step 1| add frame -1 ] 1] 26496
floor Staged Step By Step 2| add floor-1 ] 1] 164736
floor Staged Step By Step 3 Staged -1 ] o 256896
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MEBISTADRE

R 29 S FE A A B T AT R AR B VR T B S B R
(ERESAR I/ SOF TWARE

ETABS vV20.0.0

BV {5 1t/ ODEL

ZERUONAEZE S A (B 1), XILEATH B T, 5812 e TR IORE TR N I, BBt e LinfEl 2
Fi7s o

MBe 1, @GR — 2450 s1; Br 1-1, XX R4 SLBEI A, B2, WIS RS S2; BB 2-1, XIXTR4L 2 i
IEE; BB 3, WINE=)2454 S3; MrE 3-1, WXTRA S3MMBAE; e 4, WINFEIZELM s4; BrEt 4-1, XX RA s4
Jtn e # .

=a
:&: ADD Structure:  Group = S1
=@ STAGE1-1: #ith
W) LOAD Objects f Added: Group = S1; TH#§265 = LOAD: 7H#i4& - DEAD: HLBIF#N =1
E-@ STAGE2: #ith
W ADD Structure:  Group = 52
E-@ STAGE21: #ifh
W) LOAD Objects f Added: Group = 52 TH#2¢5 = LOAD: 7H#i4& - DEAD: HLBIF#N =1
©-@ STAGE3: #ith
W ADD Structure:  Group = 53
@ STAGE31: #i
) LOAD Objects f Added: Group = S3; 7H#§25) = LOAD: 784 = DEAD. bLfIFal = 1
=@ STAGE4: #d
W] ADD Structure:  Group = 54
©-@ STAGE4T #id
W] LOAD Objects f Added: Group =S4; 7H#i2eH! = LOAD: A& = DEAD: HfiR# =1

Bl 1 RERRSTIRESH & 2 BrEE L5

ARG AR/ PROBLEM
B S RPN B TR TN E, B4 2

Column Unique Name OutputCase  Case Type Step Type Step Number  Step Label Station P vz v3 T m2 M3

m kN kN kN kN-m kN-m kN-m
c32 14861 DEAD-sQ Staged Step By Step 1 1-1 0 0 0 0 o 0 0
c32 | 14961 DEAD-SQ [ Staged | Step By Step | 1 1-1 4 | 0 | 0 o 0 0 0
Cc32 14961 DEAD-SQ Staged Step By Step 2 1-1-1 0 0 0 0 o 0 0
c32 | 14961 DEAD-SQ [ Staged | Step By Step | 2 1-1-1 4 | 0 [ 0 0 [ 0 [ 0 0
C32 14861 DEAD-SQ Staged Step By Step [ 3 2-1 0 0 0 0 0 0 0
c32 | 14961 DEAD-SQ ‘ Staged | Step By Step [ 3 2-1 4 | 0 ‘ 0 0 ‘ 0 [ 0 0
c32 14961 DEAD-SQ Staged Step By Step 4 2-1-1 0 0 o o o 0 0
c32 14961 DEAD-SQ Staged Step By Step 4 21-1 4 0 0 0 o 0 0
c32 14861 DEAD-sSQ ‘ Staged | Step By Step . s 3-1 0 | 0 ‘ 0 0 ‘ o [ 0 0
c32 ‘ 14861 DEAD-SQ ‘ Staged Step By Step [ 5 3-1 4 [ 0 ‘ 0 0 ‘ 0 0 0

B 3 #n A

RERPEIRIPIZE /SOLUTION
¥ BUiti . “load objects if added” $i& {2 X 48 & %t 4L 4 RTF BB BRI B0 R 1 i 2%, “load objects™ N2 % 45
SE R GAH R K CES N TR AR I . BRI BOE 1IN Storyl, BYBUE 2 I Story2, I “load objects if
added” XPXf 4L all hn T EHE, B4 SERIE NG Story2 I EE, BFUNBMYBOE 2 hAURIN T Story2 MR
JEASE RS R, N ar B BB R R IR I 4, MCR A “load objects if added” BHRFEGIEMEIN, SEUIMENIINE .
XA, AP AR R 7 5
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T7 R R IR A MG N & JF, BSR4 BURRIR N )

Unique Name Output Case  Case Type Step Type  Step Number  Step Label Station P vz V3
m kN kN kN
14961 DEAD-2 Staged Step By Step 1| 1 0 0 0 ]
14961 DEAD-2 Staged Step By Step 1 1-1 @ o ] o
=8 14961 DEAD-2 Staged Step By Step 2| 1aa1 0| 405534 26 4082 458105
W, ADD Structure:  Group = S1 14961 DEAD-2 Stagea Step By Step 2| 11-1 4| 2825284 264082 458105
|~ LOAD Objects f Added: Group =S1: {H$2620 = LOAD: 78 = DEAD: WEBIRH =1 | ass DEAD-2 Staged Step By Step 3z 0 4058534 26 4082 458105
g a i[ﬁf.fnzsnﬁi GBlD =52 14961 DEAD-2 | Staged Step By Step 3: 2-1 | 4- -282 5254 -26 4082 ISEWS-
W LOAD Objects i Added: Group =S2. %% = LOAD; fH#i4& = DEAD; tLPIF#y=1 | 1961 | ©08AD2 | swged Step By Step | 4 214 0 8368476 27 5844 374
=@ STAGE3: #t 14961 DEAD-2 Staged Step By Step N 241-1 N 7134196 27 5844 43378
t: ADD Structure: - Group = S3 N . T | oeap2 | Staged Step By Step | s| 3.1 0 838 8476 27 5444 aa7e
L Thart et GmpmSy MR 10K WS- 0G0 KA [ am | wws | e [wwow | s s O mam asa o
W) ADD Structure: Group = 54 14961 DEAD-2 Staged Step By Step 6 -1 0 2748101 -28.2308 413127
W LOAD Objects ff Added: Group = S4; T#i2¢% = LOAD: TH#i4& = DEAD; LifIF#=1 14961 DEAD-2 Staged Step By Step 6 -1 4 -1151.3821 -28.2308 473127

Bl 4 J7ik—%F R T8 ORI A
TR, BB LR “load objects if added” M~ “load objects”, B A5 E 7554 FA IR LEN 11

- STAGE1: % Unique Name  OutputCase  Case Type StepType  StepNumber  Step Label Station P vz v3
K" ADD Structure:  Group = S1 m KN [ KN
=@ §TAGE 11 $HE 14961 DEAD-2 Staged Step By Step 1 1-1 (] [] 0 [
W) LOAD Objects: Group =S1: 7H#i2¢% = LOAD: 784 = DEAD: PBIZsY = 1 14981 DEAD2 | Staged | StepByStep 114 ‘ 0 o| 0
& E i‘-AfDEDZ ﬁi 52 14961 DEAD-2 Staged Step By Step 2 -1-1 ] -4059534 -26.4082 458105
©-@ STAGE21: ﬁ‘qdﬁ | 1ase DEAD-2 Staged | Step By Step 2l -1 4 2825254 264082 458105
:t‘ LOAD Objects: Group =S2; 7H§fi2¢H) = LOAD; 7Hi#i# = DEAD; KPIES=1 14861 DEAD-2 |  Staged Step By Step 3 2-1 o -405 9534 -26.4082 45,8105
=" S'[AGE 3 b 14961 DEAD-2 Staged Step By Step 3 241 4 2825254 -26.4082 458105
W ADD Structure:  Group = 53 use1 | DEAD2 Suged | StepBySiep | 4 211 0 8368478 | 27 5444 e
e-a il‘-ﬁﬁ;:;‘ob)eﬁ? Group =3 B8535 < LOAD: 78854 = DEAD: HBIES = 1 | raser | peanz | stages | “step By Step 4 2141 o e 2754844 |
=8 STAGE 4 it 14961 DEAD-2 Staged Step By Step s 3-1 0 -836.84768 -27.5444 43374
}E ADD Structure: Group = S4 14961 DEAD-2 Staged Step By Step 5 3.1 4 7134196 27 5444 43374
=8 ST‘AGE 41 gk X X ) [ user | oean2 Siaged | Step By Step & 1.1 o|  1zzason| 292308 | gz
"’ LoAD %ﬁd’ GWP =54 mﬂ%ﬂ = LOAD: mng = DEAD: ttgj'%ﬂ =il 14961 DEAD-2 Staged Step By Step L] 3 4 -1151.3821 -29 2306 anzr
Sk N
Bl 5 JivE X B T e SURIR A
1\ L) = aX ) v . A
W Bt T 5 1E # 2 T 0L R & /1t — 2K, 404 140710.52 kN:
Output Case Case Type Step Type Step Number  Step Label FX FY FZ
kN kN kN
DEAD Lnstatee | | 1697606 o| 1407105242
Units: As Moted Hidden Columns: Mo Sort: None |Base Reactions
Fitter: None
QOutput Case Case Type Step Type Step Number Step Label FX FY FZ
kN kN kN
» DEAD-2 Staged Step By Step 1 1-1 0 0 ]
DEAD-2 Staged Step By Step 2 1-1 -1 0 0|  42740.4497
DEAD-2 Staged Step By Step 3 2.1 0 0 42740.4497
DEAD-2 Staged Step By Step 4 2-1-1 0 0|  B8585.0556
DEAD-2 Staged Step By Step 5 3-1 0 0|  B8585.0556
DEAD-2 Staged Step By Step ] 3-1-1 -5.904E-07 o 1344256616
DEAD-2 Staged Step By Step T 4-1 -5.904E-07 0 1344258816
DEAD-2 Staged Step By Step 8 4-1-1 -5.662E-07 0 140710.523%

K6 KRR
FEERML, “load objects” [ Xt RIHXH RALRL &6 AT M 7 FURAIMMEBON T 5 X, 0 RALRI “all”, £ S0
WA, BN WO T (5 R R T, Ay 406465 kN, 1 F R

X . Group = S1
| -] LOAD Objects: Group = All. 7H#i2eE! = LOAD; 7d#i4% = DEAD: HLBIFR# = 1
o-@ STAGE2 it

W ADD Structure:  Group = 52

W) LOAD Objects: Group = All. 7H#i2¢5! = LOAD; 7H#i4& = DEAD; FLfIF# =1
©-@ STAGE3: #itth

W) ADD Structure:  Group = 53

W, LOAD Objects: Group = All; {j#i2¢H! = LOAD; {H#§i# = DEAD; FbLfIH#=1
©-@ STAGE4: %t

W ADD Structure:  Group = S4

W) LOAD Objects: Group = Al; T#i2¢3 = LOAD: {8i#i43 = DEAD: BL{IR# = 1

B 7 BrBul e

OutputCase  CaseType  StepType  Step Number Step Label FX FY Fz

kN KN kN
DEAD LinStatic -1.7B1E-06 0| 1407105242
DEAD-1 Staged Step By Step 1 141 0 0 427404497
DEAD-1 Staged Step By Step 2 2-1 6.364E-07 0| 1313255055
DEAD! | Staged Step By Step 3 3-1 -204E-06 o oss7ssiere|
DEAD1 | Staged Step By Step 4 4.1 2823606 643907 4084656016 |

B 8 EBER A 5.
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AMEE 5 SEERIER RN

AGEH T BN P IE ORI SRR~ RN KRBT

ERER M/ SOFTWARE
ETABSV20

B & 1)/ ODEL
— B R RR AR OB (8 1), BERURARESR T S22 78, BT RO, $4 R T BRI A2 1R ).

B 1 R S R AR AR

el A/ PROBLEM
b T A LU R BRI 7E45 b SR T 1406kN (B 2), (U4HE, MR H 10 3, (ERAT R H 7S
TERR N . LA A (R P e R IR A By 250.5kN- (F1 3D, (/MR A4 R ?

3 Base Reactions
File Edit Format-Filter-Sort Select  Options
Units: As Noted Hidden Columns: Ne Sort: None Base Reactions
Fiter: Mone
QOutput Case Case Type FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m
[3 Dead LinStatic o o i 1408 I 5524 -1757.5 o
Earthquake-X LinStatic -23.0842 0 0 0 -184.9323 92.337
Earthquake-v LinStatic o -20.0825 o 167.6921 o -25.1031
- N
Kl 2 GitFRER eI
3 Load Pattern Definitions - Auto Seismic - Chinese 2010 - O X
File Edit Format-Filter-Sort Select  Options
Units: As Noted Hidden Columns: No Sort: None Load Pattern Defintions - Auto Seismic - Chinese 2010 >
Fiter: None
pe  AlphaMax si ““gt"i;"" Tg PTDF E""‘:m"r'e"' PeriodUsed  CoeffUsed || WeightUsed || Base Shear
sec sec KN K
y e 0.16|  8(0.200) 0.05 0.4 1 1 0618 0.082153 2505 ‘I 23.0842
Co 0.16| 8 (0:209) 0.08 0.4 1 1 0.025 0.08017 2505 20,0825

P 3 o i
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R &/ SOLUTION

ETABS T2/ BRUA KT B ST AN HEAT WA ) 43, TR 2L ) B S e RISR Y 1 BRIN A B o I A 72 (K A 5 01 0L, T
AESE AT (B 4. MFRFIERATHRICH SR, AT s LS hERTm& N s b, B4 R, &
PUAR 53, AR B K — A TE R AT AR AL PPN R, BRI B, AP AEMEIEA, R A i R
B HA 250.5kN. iZE54 R~ A 8.35mx8mx0.3m, A 25kN/m3, LS E B A 501kN (KA - A TG .

7

—
sz
AT

N
bt

’?’
ﬁE}L RIRITERl D BN,

LB, Rzl

K 4 REshRKEHEI S5

K5 B 7 JE IS5
I CHeRE>7e>00 [ 2 & 7> H R ), KEadE T Ashiss 2 (B s). MIigHIsela, HREritsE, w
(CEAMREINECE W& I LR

[d Load Pattern Definitions - Auto Seismic - Chinese 2010
Fle Edit Format-Filter-Sort Select  Options
Units: As Noted Hidden Columns: No

O X
Sort: None Load Pattern Definitions - Auto Seismic - Chinese 2010 ~
Fiter: None
Damping Enhancement N N
pe AlphaMax s - Tg PTDF Period Used Coeff Used | Weight Used Base Shear
Ratio Factor
sec sec kN kN
» C... 0.16 & (0.20g) 0.08 04 1
C... 0.16 & (0.20g)

1 0.431 01271 485.0357 62.9634
0.08 04 1 1 0.022 0.077813 485.0357 385199
P T R sy
K6 ks Ja Bt AR A

5. FH
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A SR EXNERRERNS R
AT B2 AT SAFE AT SAP2000 Bk DERSHUN , 48\ AT SBCH b BLBSIE A — 00 o A 7= B

MR Btk /SOF TWARE
SAP2000v24, SAFEv20

RERRY f5 1/ ODEL
TREEHAELRGER) (B 1), 20 WIS SAP2000 FI SAFE S 1ZHE 48 45 14 ) J2 T AR HEAT S5 70 20 #7 -

1 iR E R
jeaimE AR/ PROBLEM
Zp S KB, 7E 1.0DL+1.0LL FIFFE41A R, SAP2000 tHE MR B /2 6.73mm (& 2), SAFE B SMR BRI
& 11.84mm (& 3), i 24 JRFE ?

" Shape (1.0DL+1.0LL1+1.0012+1.003)

3DWE - 28 (1.0DL+1.0LL1+1.0LL2+1.0LL3) [mm] 1

IS U3=-6.
D S :
<SS R~
ASOCSSSIES = 000:
‘3""’:‘3:0:0":‘ :g -8 24%% 07
S S S SIS -
S OSSO SOSOSOS SIS 2
<o S ASOSSES
S OCOEIS OSSO
SO o,o,o,‘..

Q
“‘s
O
X
X0
\/

O
8
0\

X
W

‘\
%
X
X0
Q

0
X ;“
N

A
y ‘\"
2

[ 2 sAP2000 i I KA (29 6.73mm) P 3 SAFE farHH e KALFS (4 11.84mm)
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fRRIE/SOLUTION

PR S R ZE 5, R T SAFE AR ik T “HEdR p/T REAL R s R R (B 4). P RTE [y
> BhEm ] w4, BE AL EEE. HTAE T “7E9F p/T B b 208 K a) fws 7, F2 7 ERAT A RIC /T,
B e HEARRRAE X O B SRS, (G PR TT BT i, AR R AL IR B L SO O B AR, AR T % BAE A A
WIEERI DTk, DS/ NI EE 22 mSs, AR HERE 22 I K

HOH A “HEdE P/T REAL v 20 e ) A% 7, ) SAFE AP 2> % R4 N\ RINIEEI DTk, AT SAFE 23 BT 45 2 AR b
JZ 55 SAP2000 7B gh R —F (Kl 5).

M =gEEay X

HESHE

[ 20FmER-REEUZ RY, RY
FIMEEL TR

[ fet FmiE R hrit s TR

EmiREEE
TP/ TE R DR E ElRTE

K 4 R (ks i L E

K 5 #AMEE)E, SAFE fir iR KA (£ 6.876mm)

W5 FH



T W ol i

BEIELZ TMD kSt
LU, —AN TR B EAE L ], RIS TMD 2 S5 1R 5 B AN 52 i e R R ) 2 TR 22
{EFARRE A4/ SOF TWARE

SAP2000v23.3.0

1RE R i 1/ ODEL
BB 1 R, R HESR G KRR KT 7 R T, RN TMD T K TARB RS o ik
PRI TR E 3 M, BRI 1s, RS 155, St 15 .

o -
— 20, | 1 H I
o Ry
KL I IESRE R R B
7 §
wa|
E1 B2EEL +TMD RS
(R iR/ PROBLEM

WKl 2 Fizs, SAP2000 &) JIBI 2 T TH B 45 R TMD JL-F% A IRRCE, WE(E MRS HA: 13.91mm vs 13.85mm.
1B, UMIRIE R GUEHE 21 20% B2 F SRR . 50, & RIZEEWRIR AL R R 47 4 fefs 2%
I BRI 355 SRR 2

ay Plot Function Traces (WIND) X S Display Plot Function Traces (WIND-TMD)
ot Y Y P Y, A O A P N ! Ay
A HHHe | A
AU A A AU AT
RIEInnINnsiismn LA
ST LTI g ST
AT # P
peRUN IR NI PRI ATA TRTRININYRINIE eI IR IRV TR IRTRTATATRY
pE NI IR AR ! pERIN NIRRT IR AT
N NN NN SRR NNE NN
SEREINEERENRRERERE | (1832,388) a2 BN
st e s e e e e s B L R L R P AR E T

B 2 AT TMD JRARBERSTH: B TMD () vs H TMD (F)
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RRIPIE /SOLUTION

WG ELJE %% (Tuned Mass Damper, fRIFR TMD) J&—Ff #1158 . FHLJE 28 FST B ALK AR E) R Gt TMD XM ATk
P R LS MITE S AR E I T PR R B, TMD 72 A O 7 RV 45 b, s ds s 15 7 K/ aT L
RPEARA A ) R . ATELE H, TMD RGBT = AR BE 5 AR G5 IR BOR B DIAE G, A S EUAE 17 5 22 A B R 0 e
A AR A R 1B JI i

FEAZAT SR, ARG R A 39109 0.037s, TMD JAH104 0.041s, fjilfTE (IETZ30 fAH) 1s. BT T™MD Y
AT B AR ZE 20 (5 LA R, JRARMCR LSRN ERAR . ARG LA B 0 2 RS b, EAR SR SR IR R AR BOR 2642 T™MD A
BERRARME . B, AT TMD 1 R EE )y 1s, FART7 2507 SR8 1 B2 Ik BT 19 K (1/0.041)A2=595 fif . fi1l&]

3 iR, TMD A5 45 MFaAsma RIE(E N 9.3mm, IR mi%(13.91-9.3)/13.91=33%, &M

§ Display Plot Function Traces (WIND)

8 Display Plot Function Traces (WIND-TMD 2)

e NN R e

10 A O U iR

¢ NI RININIRINA R I O o

AT AT U

SO AT s e IR AN AV A UAR AT A

pe LIATARRRRANRRR AR RN ARIATA VAl pe R TR TR AN R AR VRVARI TR

pe NN IRIRTN TRIATA TRTRIN IR N pe BTN IR IR AT

IR NI TR R e S

S St

R O 2 =23 S I L |
1.5' 3‘ 4.5‘ G‘ TSI Q.I 1U.5I ‘\2' 13.5I 15, 15I 3.' 45' E.I 7.5‘ 9‘ ‘\0.5‘ 12.‘ ‘\35‘ 15,

Bl 3 WS TMD IRRMEN E: £ TMD () vs F TMD (F)

R
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WX £k it T B2 S R b 2K EE 7 1R

ATCUA— XU T BETE ], B i S R A T R P R A AR A R A K T

RSB/ SOFTWARE

SAP2000 v24.0.0

=R 1/ VODEL
WE L () Fias, DAHES B TERI S S T B8 (3, MRS e 38 2 0 O K Ay MR 2 DA K% Sk

JHERIFROBIE N ) CEREL BB 7)) TSR BT .

Bl 1 U TREE () MIAEARISKIES CB)

[EEE B R/ PROBLEM
FE P AT U AT SO 1 D T BRIV VA P 28 P A5 L 7K T A7 2

BREBRI33%/SOLUTION
SAP2000 FH 175 RE T3 I T R SCISIR R MR KR B JE 7, (BT B AP T 5% 376 O R TR R A . % A

b ST i TR i = A = 0 U BN W € = e T S R N S 23T

S, FIFIRESLH LI B R TR “ SEE IR0 1 07 drd, Aok b RS AN AR IR0 2 B, Wi 2 ()

AR AT LA M8 5 225 T R0 2 Bl hn 2 B T4 IR 2K R 7, JoE0 2 BBk T LLAR MBRIE A &8, ] LLAR MBEIE 418 .

Zi
X AL 4 BHE S A TR RE WY SR B+ 2 B e-2 Bl B A 2, AR REUE (A 100kN/m) BIET, 1P 2 CFD Fi .

Ape —

;E,_‘ ’
\/@EQQJW.M;WM r!QDJ\QqJ.Qg )

g

g

g

8

g

B 2 fERRBITIRE 2 3 () AR ()
F=, BT EATESREIT, sl [BR>RE) @4 (REER: ctrivD), ITHWE 3 FaiBdR Rk . SHiESEH T

KT B Z AR HIBAES, T e St R R AR K
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[=-E MODEL DEFINITION (1 of 60 tables selected)

-0 System Data

(-] Property Definitions
[#-[] Load Pattern Definitions
[#-[] Other Definitions

(-0 Load Case Definitions.
=B Connectivity Data

O Joint Coordinates
[ Table: Joint Coordinates
B Object Connectivity

H P} T=ble: Connectivity - Frame
-] Frame Assignments

t-[] Options/Preferences Data

(-] Miscellaneous Data

Frame . Length C A {
Text m m m
37 0.51702 -0.52102 0
38 0.51702 -0.52524 0
39 0.51702 -1.37577 0
4 0.6638 0 0
40 0.51702 -1.86079 0

3.07011

Bl 3 HERR BITHIR LARER

B0, FIEEEDL BRI, A (9> B ERE] S (PREERE: ctri+E), FTTE 4 P8
RIS A Excel.
£ Excel HORGIG S =D HAE b S HIAEZL BT “ 0 Z A6h5”, T Excel BT BEREIZ 0 FOverLA 1 FOverlB %4/
), Bl ARKE F)=(KETAR H-BC Z ARFR) x 10kN/m3.

- WMODEL DEFINITION (1 of 62 tables selected)
(-] System Data
[#-[] Property Definitions
(-] Load Pattern Definitions
[#-[] Other Definitions
(-0 Load Case Definitions
(-0 Connectivity Data
1)-[] Joint Assignments
B Frame Assignments
: [ Frame ltem Assignments
B Frame Load Assignments
B8] Table: Frame Loads - Distributed
[H-[0 Frame Design Assignments
[0 Options/Preferences Data
-0 Miscelaneous Data

FOverLA FOverLB MOverLA MOverlB
KN/m KN/m

126.7376 126.7376
1235414 1235414
1210399 121.0398

1285 1285
119.2989 119.2988

KENDE

KM-m/m  KMN-m/m
I 232624

2.64586
2.89601'
215

Jﬁrl‘)zl
L aonoul

B 3 R BT MHR

FER IR RAE ISR Excel AEXAEE IR 1] SAP2000 BT =T, BEIEATWIFI SN KIS 1704 el 4 s iR, bk
DR EA I, R ESE BT AN 2T Z ARRRERIE A ANIE], R R AMK R I BUE B R R . {3
HNEHERR BT RS 28/ (e JUAT 2 BIECE SN2 500, X AR RSN T LLES ] TAERE BER) SR VAT 2 9 .

4 BBUEHARSAT RIS K ES
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i FhEREEERFEZ T EARULE

AR G4 B SRR A SR G2 I R T R R T R U L T R R
EEHRARILE / SOF TWARE

PLAXIS 3D CE V22

BEERE/VODEL

BRK B8 500X 500m, L2 & 65m, H L N4k 7 )2 SR T YA T A GE R R LT T4Z, Fid@id PLAXIS3D
3T BE T 2 1R PR LR B b 1 fo @ 1) SR FAS T o M A FROAR S HEA T A0, bl 2 1) SR PR 7 T R e A A0 AT
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