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Abstract

In recent years, the shear wall structure has been widely used in the field of
modern tall buildings. Especially in large and medium cities. {Technical specification
for concrete structures of tall building) has made some provision to shear wall's design
principles. calculation methods and construction measures, but not particular enough or
lack of feasibility, Nowadays in project practice, most of the layout of shear wall is
mainly depended on the designers’ experience. most of the layout of shear wall is
mainly depended on the designers' experience. the shear wall structure's quantity and
layout is an important factor in influencing the safety and economic of the shear wall
structure of large space at low part. If the quantity of shear wall linked with the ground
is too small, it is unable to meet security and the application needs because of the lateral
deformation; conversely, it will affect the application needs of the building and increase
the amount of materials. Therefore, it is very necessary to carry on the suitable
optimization to the shear wall structure arrangement.

In this paper, we analyzed some a tall building's shear wall structure in Qingdao,
adopting our country's current structure calculation software SATWE to model and
analysis, studying the structure's dynamic characters, deformation, internal force
characters and structure measures to optimize the structure. And we also contrasted the
optimized structure's performance and efficiency to the original one's. we could come to
the following conclusions:

1.the structure's rigidity has been more reasonable because we had changed some
“—"type shear walls into“T”or“L” type ones ,the horizontal displacement and story drift
angle of the structure top has been reduced. the structure is more economic and the
structure’s integral rigidity has been improved.

2.The structure has stronger seismic capacity because of the more shear wall.but
earthquake force will increase because of the stiffness and cycle too bigger, which not
only increase the material of higher structure but bring forth the difficult of foundation
design.

3.The layout of shear walls should uniform . dispersion. symmetric and
peripheral. The shear wall should set to the axis of beam and column, and shear walls set

in two directions,and the quantities are basic approach for the cycle of two directions
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EVE. TEARERMERAUK AR, X—FRRERITPR BB R FE T ERA
. XA RRIE L TASIEEABSIAEAE R D, RikSoofrEIE
Lk G Ry SRAE AR EE AL SO

(2) pushover 4341

Pushover ZMATR—FpE S IELPEoM 4T, FP 8 SN 1) i BOR AL h 7% AR
A, H@EEABERMmER, BERAE-BML, BXEieE (BOHE 5
SR R NS ARG S, HATEME, BE RN SRR RE ST
%, ¥4 Pushover /7¥%. TLLKF Pushover MM BT E: O MBI NE
K&, AW KMEER, BRSHNTNESD: © BT ahEERRERAEEH
HEAR, SRNIEREHSS, #ESHETERZEKFE NN,

BB B LRI 7 EARE SE PR IR U £ ) B R 0 EAE — AR
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5 TR T A0 3

FRIBRILLGIR R BBERTHEEWRE P-A MNFE. RSy, &
HIERM P- A BN B3, WIHEAT Pushover 2 #T Z BT SEEHATE KB AL
T, FERAN BB E DA EACRAE, HTaENEM, SR AR
Jiite %X Pushover 73HT LIRS, I4R4HEFEK B H AL T,

B R EERM AR, HENIAR S KPS & G H2REL. 7E Pushover
SirPmRETREE AT, MERIZEKESALERIE. e ERIESEHE
HIHE R BRFSBEMNEMEERE A3 ERIE A + MM+

(3) BrEit Lot

BB RN E X — R P THrBe, ER— 5T B B e % 8 hn sl £ BR 0
e IEPETEMBE NG Ay GBS T R L U ARSI IR R (MR
e, LUERISHMER TERPEHNIE. JE. HESEnAREL. WERELLE
—FpIR&ER o, TSRS a KRBT, AR R A H BRI
JUFTAREAE . BrBoiE TRy 4y e & th ot TOURMAIGNIE. PP, i
REREEAN B Bk — AR A AR R R . BB BRI T — B B i
SRR, R HEL, SAP2000 < H S A R B N,
MR BB T UL R IRLE R IRA ALK . X FIX UM AR, BT ARIRIERLE.

HEMRHAE, SAP2000 HHAPEHHIWAE . IRZSHES RN R vHBR0R 25 T BRI
CEB-FIP90 i MIEHRLFI K. 2 BEHF R IVE AR I T8 R A B 2 T ot

2.3 itEe
XHF AR AR R, #5T LUA St T 2 .

min f(x) (xeR™
stg,(x)<0 (=12,...... , m) (2-1)
h,(x)=0 k=m+1im+2,...... s p)

EZBEAERD, B m=0, p=0 NAFHELREMN, HEARKMLRE; 2
m, p FE—ANAR 0, REARMAFE. HIRE fr), AREH g(x). hx)
BRI R x BIRPERBUN, XA R AR 0 e E R 2 %) g% )
th B DH — AN RPR AL RS, AR R BUAR AR E ERR. — ORI
AL BT 7 1R TT LASE BB A9 R A AR FARAL T3 A IR IR R R 43 $R IR AR SR I RF
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S E TR T 220008

FFAETT LA A B AR AR AP 2RO T VR BORFIE AT L2y D 4 I3 A
Beekliz.

2.3.1 kM

MBI ERRE AR, RA—EE RS TRBIRER S, f7EENE
. WD Wk, Baik. ZRIEEER. HPRTRROTEANERE, B=
b RN

(1) BEDENE. EPERRPOELT T, HEKRBARX P A IR
¥ HFERESERVIGERAERXE, &5 2, XSS EREER
Ko, BSHPMERX ], e BUNX [RS8 B b A ek B ARl =

(2) $Wskik. X IKIGMEZ, Ci A — N ZIRREBORAUE BAr k3L,
3 DIGE AU ER S AR A s P — N e, T P o B 1 K/ SR8 98 R X ]
BB H bR R BUAR B A

(3) 4k, XRYILE, CR-M@IE, CHASSEETN Taylor
FECR B AR R B oI —B . S8 BB KEKE 1 (x) = 0 TREARBIZ K
B, E LR (%) 7 x. LMY S x MR S AE—MEE A, BEIER f(x)

5 x IR E AR A2 BEIE N IE.

(4) o3k RERAES ERGERX B A KX BT R, AR
B SRR e SRR R I3, XHEZESENMERKE, ARERRX
B2/, BUEAIR S AE A R EHIRE R

2.3.2 JEZR MR

e MR R G MR AL B v B o L, SRARARZEME LRI 7 i L35 Bk
FURNTE . B PR E . SR, BENLRIESE, RIS ATT 7 i
VE. BERBE, AN, EERIIMBE. SR BRTE. RS,

PR H /T ELFRSIAEERT. BN LHRAE R B AR
RS . AREAREMES AERARIOAERARBEFER.

(1) FXAR

S F KRB -
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TR TN T AR

sd. g,(x)=0 (j=12,.....,

FINPRE B ST L, WA B H bR ek 805

min /() (2-2)
m)

F(X,/l)=f(x)—i/1jg/(x) (2-3)

A A=Al 12, e Am) AHLRWIH ST, %3 T & HbreR 3 fi) BELY R P
B g (o) G L RN TR LR

Wﬁ%ammmﬁﬂﬂﬁﬁwﬁﬂemmmﬁﬁﬁ,ﬁgwmmﬁﬁmﬁ/
LA 0, Rl

OF af

5; Zﬁ (i=12,......n) (2-4)
jj =g,(x)=0 (i=12,...... m) (2-5)

2024 R 2K(2-5) AT SR AR AEL R X AR AR A BT I 31 0y
(2) AEXLR
W T2 BRI AN L R ]

min f(x) | } (26)
st g,(x)<0 (G=12,..... m)

FIA A& 4, BAFERARE RGN R

g,(x)+s' =0 (=12,..... m) (2-7)
Fuks B H H AR EC R

anﬂ=ﬂﬂ+i%@ﬂm+ﬁ] (2-8)
R A=y, Ao A HFIRBBIART: s=(s1.52, -----sm) .

W (2-8) BIARAH s ()L B4 AT h

aF W ZA (i=12,.....n) (2-9)
gf =g,(x)=0 (i=12,...... m) (2-10)



HHBT NS TN

oF
532/1/5'/ =0 (]=1.2,m) (2-11)
A

I L 3 AT BR AR T X, 4 s
2.4 MERBBFXREXK

Sy B EE T BB NI K, gea 2t MRS, BHA —eErErt, o
BETSCARE R AR SRR, AR CEFIPURRE
GBS50011-2001) (LA R FIFK “ 5 i) ML K ikt 125 b i M GBS0010-2002) (LA
IRRTAR “IREE LT ) Pl R A G MR AL L A T B b A S AR A
THMNEE, TR0 LB wET s R 2. s5HH/LRte.
BZZENE . BERRMES. ST H e g .

(1) FM 7.1 58 2 % = R EESUEE MNNSR0S B0 B i () 68 ) s 4
¥ o SHREBY SRR 2 0, AT E Ak (BR—BY 88D, T AR B b 5 Rk (el
BT RS KRG BT R LA PURRERS, AR R8T i HE K
SR — R R R R A A TN T A DR R SRR 50%: $URE
By, % B R BT ) RS TE E D AR VR A T P Al R T HE R R L
PUESH A — . =NBAEKT 0.5, 0.6 F10.7; 75 8 FEhure it
KRR DR W E RS, R ERE IS AN T A B S 2 M ARAS R
Mg,

(2) “BM” 7.0 551 4 BYNBAG M, BT N8 ev 0 ) s Ay Ry XL
A4S DU BB SR, OB A B A R A B R . 8T e
AR T . 8 7 BE A R IR 1) WU R AN e R

(3) BIARERITIER O E RS mIAE, WA KR AIERE, W
B G (4 JE P P AR 22 B R BOIR B, PO, L L SPUR RN
135 PR3 G S50 o 9 S 7 A e R PR AR RS s B RIS s s DTV L, R o B A
ABEIRIE T REL, RSB IR R RS9 E B, MR BA B e S ik
S 2 WARREN T 20 BDBE O T8 FIEGAE, BRNIERE,

(4) 95 3RS L5 KRR OB S YA IVAR T C20: AP 8T ORI B BY Jy B 1 04
Jy R A5 K TR R RS S YOR AR T C255 R A AR T 55 R A = B hw AN
AN PR bw 1 5 £ 4 hwbw /NF 5 0, HAEE )8R AR T4l



BT RE T 20 E%08

JE N RHERIEL, ZHNAEKT 0.6; BmEAKT 150m B HiEg, K
R R (8] B KA #B A Au/ h <1/1000

(5) JREFIWIRE S A B AN FRAIGE, N AU KR AR T 5
s HARIESL, N ARVER AR B E AR AN BT iR T AR R I
K 25 (A 45 f v SR B AT & T SR - O AN I N i B
18 J2 8 1) ) S5 DR ) S 7K S B A 22 ) 7 38 43 A KT A% 2 1 i M /K P 6
P2 (AL S SAMER 1.5 45 @I AN K B AR 5] 5 AN BE IR Y SR 75 & HEAR
S P SRR B AR AR RV B R, 2P i A RIS e R v A R

(6) Bt @R RN, HAEZ M NIEEA B/ TAHEE BBk E M
WIFE R 70%E0E: _EAHAR = B0l 1) M 2P ) 80%. it = AR AE N _EiRE5
R, T SRR B R AR RN T AR R AR RIS 2 45

(T)— . ZHHUAE R I % (8 FORE [ 23 A 600 55 B /N L T R B AN/ T 0.25%
P PLRZIE AR/ DT 0.20%; HHE KEEAN KT 300mm, &APEEANPDT

8mmo.
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%35 BRYNBERELERBELET

3. 1 BT R A Ry R

IR — BT 3 7K 52 (58— d YRR AR R U 0 MRS BN T 45 R S
EARAE H50% P HHELLAIWTET, BT E)E — IR AL T — AR SRR AR B
HAMAT BB NI0% « X EE RS MK, —BREUS REERETH
R A H bR, (BREBMNIERE X — B EZ. SOk, RASHIINIE
MK, KPR R, SR RE, (B WR T PR I K 5 K R 1
JER bR B IMAE N TR G, RRIEE KR, ATEEAR], B3
PEAFIR N, e FIDRAE . SRR MR

B BRI RO T TH PRI EE AR BE K, M0~ T SR B R A 2 e A
RN, eI R XS R A ARG ESENEEA, AR
ZREREIAL; RIESIRTURER DR TGN, FHENER
MEHZA K EE . SR RA T BN EE, BRHITNENERERS,
& FESHERIZ, EAE &R R R % 8 2 EAE R TR 5E

EEX A TRERA RS i, FEARIE B M SR8 F Dh BEAD KRV ZOK R Xt 4 Mg £
R

(1) RE#LRMI “—F8” 3hE, BakmR - NSRAimEs “—F
R B R ER b

(2) HREHZHEMSHE, RIEFRCIEERINRT, EIH5ENEH
PEREIR BB, KT NG,

(3) Ed R AR KA BB SR ERE. A, ERAES
NS,

3.2 B RS

3.2.1 Z5H8ER
A EREA YR RIEE TR ERATMERBE—EFSTEAE
N 188 (B BB AR BTN, KB T:
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ZTEEFER 18 B, ARG FEE(—EOME A ERREM 343.11m°,
& 2.8m. BAYE H=56.8m, 3 B=18.3m, & %tk H/B=3.10, iR 4E %, AL
BT s, SRS R 3.1 fE 3.2 Bim. EAACKET ks, &2
MEMREFR N %, SHWERFERN 50 F. KIE CERIPUE R 7 Ehr0E)
GB50223-95, AEFMELLER, ATREIIBRZIUEN/E, ERIERD
KANKHAZ, B HERESY AN, HBSHE A, SiHEmEE R 0.05g,
SRR, & “Hu” M “mI”, SWEERPERZUE R 6 £(0.059
MESR RIUREME R, LB TREIERREEDRY 0.6KN/m?, Mk
A C . R ERERM, MTE—2Z, B&42m.
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FHE T RS T b Arid

® 3.1 BAPUEWIE

K. Bl C25-C30 B 2 fy=360N/mm”
TR N 5 5R T
2. W C25 B 1% fy=210N/mm’
i g U] TREE IR
RJE (mm) R Z TR 160, #EHER 100-120, #ZE TR 120
24 (mmX mm) BoK: 250X400 B/ 200X320
B HEEEE (mm) BA: 250 B/h: 180
H#IM (mmXmm) R 500X 750 /. 2004400

322 MRS

B T RN % TR U T

(1) EMTFEZAHITEE 4.2m [T 200, SR T 52 EE - EES
s, BEURAIRRBY N . EEAERIATEI T BT AR, AKFHEEN
FEHU AR, A T MR 160mm JEIOBLEAR, BT LAE R B MG
ks, MG FRA—EEIP, BXNFRME. BrLOzg A —AF s g
.

(2) PR TREAB HEEEH, FHBI BN EEWEfaEREL. Bix
GRS R 445 %, L —ANRREBNGH.

(3) NEHTPEAER TR, SEWAET RSN NS, A4AKE
O DR KB WM “—F 87 3108k, MIBLK, MTEIE-18 BEH&G
EEAEFERA 6 B, WHIERE SR ALE. FTUBRITANI%EH
HATRE R ZTE

3.3 AR TEFMSHAERN

3.3.1 ARTHHEFRIIER

ZRIATEARNEENERGREEY., 8. NALEETE, PR
BITEL TR B, BT LA SATWEAE A X LL 7 #T 27 . SATWEHK A+ (Space
Analysis of Tall-Buildings with Wall-Element) i+ EBHEIZEHFIITR
MEHRNLZ . mBEERRTTRINZRAESSHERTEMr, EHTEME
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RPRRI RN AR L AESE . AERY. BYu8E. AR MUL IR IR & 454
i ENEE

SATWERR /3R FH 25 [ AT A TCRERIZE . A R HEAEATA, SRA T 758 subhil bk
F MR oA R R b IR BY I RE 45, T — T SH6A B e SRR BT B o
DM, AL E SR RE. HoniEsE, MEAFEMHNGR.

SATWE R ZE Bk o] DA [RRIVERERR, o] A28 FE e iR, et T DO R fRTALfBE -
BO B AR S AP T P T BRI A BRTEBR NI 43 BR e B D o 380 P e A R 380 v
REAR, X LEERAE o AR R R TS bR R O

TEAE TS B IR TR A RIT ik, SATWERIAZ LR AR IR T BT 745 A bk
WRGBERL ) B, R Rtk D T R IRE, & T VR, E0maER
R I Hh R U v R IR A R R LS 2 T IRAS

Hitst BT S, PKPM RFIH SATWE E44 M REBIFH S M E oz
J¥. SATWE & T o H T LBy i B R R4 RN B & tE R A Xt
B A EANTRRY, RERSHRTTIE RS,

3.3.2 BEHE S HAIER

IR & RERA S MR, SNEHSHMEDT:

(1) 1E#. EEERE T In807 K,

(2) Mgk, HfE i X Y AT S

(3) SRR, SHERERE13;

(4) HhRERTERAME I UE EE R 20 MRS, MREHRAIS 5 BA R BRI 90%,
B AR AR CQC A ik, HBRMAA R,

(5) SRR 0.05, LBHERWARLEKME 0.04, FEMEZWRER
K18 0.5;

(6) HRBZBI IR MIEA RS, APITHEE 0.95;

(7) % EEREE W ML, AR T EIAKEALR, SIBHE T =
LY AARRT I EE LA 5.
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3.4 G L ERB Y& 5L

3.4.1 RILETRY SRR

ACGHEHERUE S EEE IR B2 AREMATIRN S, BHELH
VHFHERA TR, PR I AP0 1 BT 1 25 Mo 200 B A S 3R 45 M i T PR B ot 51
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WRIEBRACK R 5 BART7vE, ARk EE Ry “—F 87 8]
HEER “TR” 8 “LE” BIh8, A—SwEENET R A— S KA 5
. X TATRSOEMEKE R %, B LEE O R MY ik — &4,
M = R R B R BY R NS, A T I S HE A 2SN B DU AR HE R AR A5 .
B RE 3.8-3.10.
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FHE T RS T8

REAMEES REWBERIFE N2 LLE 10%A4, R RSH ARG RS
B N7, W 3.2,

BA— NEPATLEY: FaiAAFERE 1. 2. 4. 5. 7. 8. 9. 10 A,
Hea Y FRKTVIIEBANE 2. 5. 8. 9 A X HAKFHHERASE 1. 4. 7.
10 . RA% 3. 6 AMRLHMEAE, FIMAEAD. NX—4RTLEHRA
TRERAARIBE R AT

R SER A EESAES 1. 2. 4. 5. 7. 8. 10 AW, HP X HHK
SEEHFBAEE A 2. 4. 7. 10 A Y RIS AHEAE 1. 5. 8 A, Hi%
FIAEZE D MAES 3. 6. 9 .

MU “ s 4.3.5 BUE “ R BN DS R . S5 A £
B—BRAY Tt 5EMTINERME—ARAM T1 ZHNEE: A AEESE
BRANKT 09; BAEESEERN. BESHEEEARANES 10 ZH
MEREEERANKAT 0.857. HA—LL{EH A 0.85, HE %4 0.79, KiTalLAF
HREAY T (L BB A — ), TR I K

%32 SR AEIR

& A A FHRE (XH) FEFEH X+ | AHEESR

B (M=) (R (HH—) (HR_) St AW E
1 | 1.5642 | 1.7132 |0.82 (0.43+0.39) | 1.00 (0.03+0.97) 9.53%
2 | 1.5077 | 1.6750 |0.96 (0.37+0.59) | 0.95 (0.92+0.03) 11.10%
3 | 1.3353 | 1.3496 | 0.23 (0.21+0.02) | 0.06 (0.06+0.01) 1.07%

4 0. 4324 0.4927 | 0.83 (0.82+0.02) | 0.99 (0.98+0.00) 13.95%

5 0. 3665 0.4582 | 0.91 (0.07+0.84) | 1.00 (0.00+1.00) 25.02%

6 0. 3423 0.3560 | 0.26 (0.12+0.14) | 0.02 (0.02+0.00 ) 4.00%

7 0.2093 0.2468 | 0.86 (0.85+0.01) | 0.99 (0.99+0.00) 17.92%

8 0. 1650 0.2225 |[0.63 (0.1140.52) | 1.00 (0. 00+1.00) 34.85%

9 0. 1568 0.1720 |0.52 (0.05+0.47) | 0.02 (0.01+0.00) 9.69%

10 0.1284 0. 1517 0.86 (0.85+0.01) | 0.99 (0.99+0.00) 18.15%
(2) #wH
B “EM” F 5.1.13 &2 FME, ETEN, EEEFHBAKTEER
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RN, WRALECARLDN T 15, X2 SR G5 MR BB AN T B0 9 4%,
Ht R ENAE RIS 5 FTEADTFRREMN 90%. R EZERZEWHA
BRI 20 MERL. X, Y F A SRR REOYREH B EK.

BRA - EE R X MMER SRR RS :98.74%;: Y MMERBER

#:98. 7%,
B T EHER X REARRERE:99.59%; Y MBEFINRER
#:98.85%.

TR L 3.11, B 3.2 ATRAR%N, PBMERL X Jr gt Y J5 miEs)
Jid, XU X JTRBIRIEE Y J5m/h; B e DA BP0 fe R R b
AL e, X R R SR B LA R T S I TRE

RYZ

il

XFagRy YhngeRa

B 3.1 IR — SRR Y
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5B T K LR AR

ko=
2l

(3451

KYN KA

XERREEL Y5 AR EHS
Bl 3.2 BB iR T

3.5.2 ERFR

(1) ST sAE

PRI S B A R ARG T

£33 MEfB

TH X FHE | X XWRME | Y RE | Y URME | X R | Y XA
RR— 11. 62 11.99 11. 46 13.01 11.89 17.56
B - 13. 00 13.03 12.93 13. 42 14.85 21. 98
Py EE 1.12 1.09 1.13 1.03 1.25 1.25

M ERATUUEH, R MIERR T SRR LR A5 RO RLR, 0 BA R 45 H
RIMRIBE LA R RLR, XRFAMERE IEAERS, RENIERX,
AL JG BB T3R5 BY 115, AN RREMHEAHR “R7, ARPITUEH
DAL BT 5 RS IR AL B AR AR B K 1 L i AR 3

(2) B
“DIERTE” &, SHBERRABAL6 14 L BRI EE™ £
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F BT T AR

BEABRKRHER AR Au, SHEREER R IHE, “E” 5 463 FME
B 78 4 K M BB 395 2 Aw, / h<1/1000 o 4 R JTEK 1 SATWE SR & 2 BkE B8

FR M LMW AR AT R EF NS BNERME, MAMKR
KIZ AL F8 W X L R AL (M i K AE

£ 3.4 mAREMEME KRR ST

X [ X X Ja) YR | YRR | XER Y R

TR

RXENE 0.78 0.81 0.78 0.87 0.82 1. 43
R —

BKERIMEMA | 1/3626 | 1/3497 | 1/3606 | 1/3157 | 1/3401 | 1/2496

BRKERME 0.87 0.87 0. 84 0.87 1.02 1.4
FERY

BKEMAMBEMA | 1/3218 | 1/3211 | 1/3321 | 1/3202 | 1/2751 | 1/1994
BIR - GHIR — R KR
fr#ett
BRI SR — R AR
i LR A=A

1.12 1.07 1. 08 1.00 1. 24 0.98

1.13 1.09 1.09 0.99 1. 24 1.25

MR AT UUE R GBS0 5 BB R AT 201 A T IR 1816738 F AR
ERHAE, MREHTHEAKR, ZREARRNAHESSEHEESHEM.
PR — ) B KSR BIAL R F LA JB B R B e KR eI L 88 f s AR fer AR AR K
10%A4 . WATEIER T K 25%, XA JE RRE AL B R ARV PRAE, AT EE
BEH.

PRI RN AT RN THEEELET EMER R K. LA
3. 13-3. 20.
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BEHEAT BEKERT
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20 zo0
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HWEERT

Y FABRKEMNHBA = 1/3647

20 20
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(rad) (rad)
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20 20
C X
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ET R R R T R AE I TR .

34



H ST R0

3.53 AAEH

(1) HhEt

BT BRI b SAT MBI L O], B RAE T MBUMERF . 875
AL e T S, MO BT R E B AREMIRIHE. “SM” 8 7.1.2
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GBI HEBRAE T EREL R, ST ELEMRIHRTHRT, R
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BT LA

KA B ERAERAIE N T AR A Sy, DR R B XU 2
EH T SRR S. Tt RERN TR — B RIS

B R BEAT R EE 34
3.5 MBS NPT X Y Y [ 2 R8T xT e o i

R — g Bk BRI — | R | MR- | BRI
= XYW | XY MB | ZXF | Y
S XM | YR | X®A | YR

Jitk Jitk By Jyth Jitk

20| 3469 | 51.5 | 31.72 | 39.79 0.67 0.80 1.09 1.29
19 | 236.05 | 279.76 | 232.82 | 251.23 0.84 0.93 1.01 1.11
18 | 326.29 | 381.12 | 3145 | 337.6 0.86 0.93 1.04 1.13
17 | 391.94 | 451.16 | 375.44 | 400.34 0.87 0.94 1.04 1.13
16 | 442.54 | 500.51 | 422.46 | 445.76 0.88 0.95 1.05 1.12
15 | 480.67 | 533.97 | 460.74 | 479.11 0.90 0.96 1.04 1.11
14 | 511.67 | 558.91 | 492.35 | 503.35 0.92 0.98 1.04 1.11
13 | 537.34 | 579.57 | 520.1 | 523.08 093 | 099 1.03 1.11
12 | 561.76 | 601.48 | 545.68 | 541.77 0.93 1.01 1.03 1.11
11| 586.69 | 627.82 | 570.88 | 562.69 0.93 1.01 1.03 1.12
10 | 614.88 | 661.92 | 596.53 | 587.83 0.93 1.01 1.03 1.13
9 | 646.05 | 702.51 | 623.81 | 618.62 0.92 1.01 1.04 1.14
8 | 681.29 | 749.75 | 652.63 | 654.08 0.91 1.00 1.04 1.15
7 | 717.79 | 799.33 | 683.36 | 693.51 0.90 0.99 1.05 1.15
6 | 755.13 | 849.67 | 714.98 | 733.98 0.89 0.97 1.06 1.16
5 | 789.65 | 895.37 | 746.42 | 772.86 0.88 0.97 1.06 1.16
4 | 820.46 | 935.12 | 775.59 | 806.81 0.88 0.96 1.06 1.16
3 | 843.39 | 963.84 | 800.84 | 833.25 0.88 0.96 1.05 1.16
2 | 857.68 | 982.8 | 821.44 | 851.56 0.87 0.96 1.04 1.15
1 | 85839 | 984.17 | 821.83 | 852.35 0.87 0.96 1.04 1.15
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HHETRFTEREZEMRL

#37 WAREHTHER X 05 Y mEEMR AT E

PR — BRI — PR | AETY
B — | AR

= -y | = =
X/Y ) | X/Y R

S XM Y [} X [ Y [ X FHE | Y [

THELE | B
EH | M

20| 152.65 226.59 139.55 175.07 0.67 0.80 1.09 1.29

19| 827.96 1023.75 805.37 888.05 0.81 0.91 1.03 1.15

18 | 1737.05 | 2082.81 | 1681.28 | 1826.51 0.83 0.92 1.03 1.14

17 | 2820.1 332851 | 2717.89 | 29309 0.85 0.93 1.04 1.14

16 | 4027.37 | 4693.86 | 3868.6 | 4145.06 0.86 0.93 1.04 1.13

15| 5319.05 | 6126.23 5103.6 5429.36 0.87 0.94 1.04 1.13

14 | 6668.8 7590.41 | 6401.54 | 6753.53 0.88 0.95 1.04 1.12

131 8057.74 | 906535 | 7747.96 | 8096.65 0.89 0.96 1.04 1.12

121 947512 | 10540.93 | 9134.14 | 9447.79 0.90 0.97 1.04 1.12

111 10918.09 | 12021.14 | 10556.1 | 10804.31 0.91 0.98 1.03 1.11

10 | 12389.83 | 13517.61 | 12014.17 | 1217236 | 0.92 0.99 1.03 1.11

9 | 13899.88 | 15052.54 | 13511.71 | 13564.09 0.92 1.00 1.03 1.11

8 | 15460.16 | 16649.48 | 15054.96 | 14996.94 | 0.93 1.00 1.03 1.11

7 | 17084.55 | 18334.2 | 16651.39 | 16489.68 0.93 1.01 1.03 I.11

6 | 18784.9 | 20127.32 | 18309.22 | 18060.65 0.93 1.01 1.03 I.11

5 | 20569.77 | 22042.64 | 20035.47 | 19723.66 0.93 1.02 1.03 1.12

4 | 22442.19 | 24084.21 | 21834.59 | 21485.79 | 0.93 1.02 1.03 1.12

3 | 24398.68 | 26245.46 | 23707.27 | 2334591 0.93 1.02 1.03 1.12

2 | 27467.79 | 29676.56 | 26643.52 | 26297.54 0.93 1.01 1.03 1.13

1 | 30654.06 | 33268.41 | 29690.96 | 29389.45 0.92 1.01 1.03 1.13

MRPATUEL, HEEA TR~ X TR h. SEHENT Y TH, £
HIRERITE X T RRIRIEELL Y T, SAEARRMREE. ML MEATHE S
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FHE TR TFEM - Z0

4.1 RRI—XF N B

#ZRIE (kn/m) F R EAR A
A )
X [A) Y X [9 Y M
2 4.1611E+06 4.0636E+06 1/9999 1/9999
3 2.4305E+06 3.1769E+06 1/5908 1/8385
4 1.8223E+06 2.3400E+06 1/4662 1/6179
5 1.5487E+06 1.8991E+06 1/4115 1/5113
6 1.3666E+06 1.6187E+06 1/3840 1/4613
7 1.2490E+06 1.4098E+06 1/3691 1/4237
8 1.1556E+06 1.2497E+06 1/3615 1/4034
9 1.0917E+06 1.1240E+06 1/3589 1/3859
10 1.0352E+06 1.0258E+06 1/3585 1/3764
1 9.9847E+05 9.5185E+05 13613 1/3678
12 9.6682E+05 8.9496E+05 1/3649 1/3640
13 9.4594E+05 8.5368E+05 1/3716 1/3608
14 9.2232E+05 8.1679E+05 1/3796 13614
15 8.9823E+05 7.8128E+05 1/3919 1/3631
16 8.5972E+05 7.3431E+05 1/4064 1/3683
17 8.0202E+05 6.7011E+05 1/4269 1/3752
18 7.0271E+05 5.7098E+05 1/4484 1/3846
19 5.2841E+05 4.1379E+05 1/4804 1/3990
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F R T RS TFER A0

F 4.2 R X EE

& ERIE (kn/m) B R EALRS A
gk 2
X 1 Y [4] X [d] Y [
2 1.4810E+06 2.2337E+06 1/6833 1/9999
3 1.4737E+06 1.8020E+06 1/4455 1/5516
4 1.2387E+06 1.3961E+06 1/3807 1/4389
5 1.1034E+06 1.2043E+06 1/3487 1/3939
6 1.0123E+06 1.0771E+06 1/3323 1/3699
7 9.5228E+05 9.7909E+05 1/3244 1/3550
8 9.0565E+05 9.0106E+05 1/3218 1/3457
9 8.7484E+05 8.3761E+05 1/3228 1/3392
10 8.4862E+05 7.8767E+05 1/3266 1/3352
11 8.3250E+05 7.4913E+05 1/3326 1/3327
12 8.1673E+05 7.2052E+05 1/3408 1/3321
13 8.0701E+05 6.9799E+05 1/3513 1/3331
14 7.9328E+05 6.7842E+05 1/3645 1/3364
15 7.7969E+05 6.5640E+05 1/3807 1/3421
16 7.5291E+05 6.2617E+05 1/4008 1/3510
17 7.1294E+05 5.8117E+05 1/4247 1/3635
18 6.3604E+05 5.1058E+05 1/4521 1/3803
19 4.9079E+05 3.8796E+05 1/4835 1/4032

50




FHE T A% THM A0

F 4.3 BB =X R R HE

EEZRIE (kn/m) SEEIR AR F
gtz
X [A] Y [ X [ Y [4]
2 4.1859E+06 4.1474E+06 1/9999 1/9999
3 2.4933E+06 3.2549E+06 1/6152 1/8576
4 1.8633E+06 2.3952E+06 1/4839 1/6307
5 1.5817E+06 1.9433E+06 1/4273 1/5218
6 1.3943E+06 1.6582E+06 1/3985 1/4707
7 1.2738E+06 1.4447E+06 1/3834 1/4325
8 1.1780E+06 1.2826E+06 1/3755 1/4119
9 1.1127E+06 1.1543E+06 1/3732 1/3944
10 1.0548E+06 1.0550E+06 1/3729 1/3851
11 1.0173E+06 9.7918E+05 1/3762 1/3767
12 9.8481E+05 9.2155E+05 1/3802 1/3734
13 9.6351E+05 8.7879E+05 1/3877 1/3707
14 9.3915E+05 8.4123E+05 1/3963 1/3721
15 9.1458E+05 8.0418E+05 1/4098 1/3745
16 8.7509E+05 7.5606E-+05 1/4255 1/3806
17 8.1628E-+05 6.8948E+05 1/4479 1/3884
18 7.1475E+05 5.8762E+05 1/4714 1/3987
19 5.3700E+05 4.2551E+05 1/5060 1/4145
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FRE T A THM L2003

R 4.4 HERDUDH R HIEHR

FERIE (kn/m) PRI R

Zit =z
X ) Y i} X [A] Y )
2 1.5320E+06 2.3047E+06 1/6843 1/9999
3 1.5374E+06 1.8711E+06 1/4512 1/5586
4 1.2893E+06 1.4473E+06 1/3850 1/4438
5 1.1451E+06 1.2481E+06 1/3520 1/3981
6 1.0476E+06 1.1167E+06 1/3350 1/3739
7 9.8332E+05 1.0155E+06 1/3266 1/3590
8 9.3326E+05 9.3512E+05 1/3238 1/3498
9 9.0014E+05 8.6973E+05 1/3246 1/3435
10 8.7203E+05 8.1830E+05 1/3282 1/3397
11 8.5479E+05 7.7862E+05 1/3342 1/3374
12 8.3805E+05 7.4919E+05 1/3425 1/3371
13 8.2783E+05 7.2596E+05 1/3530 1/3384
14 8.1342FE+05 7.0572E+05 1/3663 1/3422
15 7.9924E+05 6.8281E+05 1/3828 1/3485
16 7.7137E+05 6.5127E+05 1/4032 1/3582
17 7.2982E+05 6.0431E+05 1/4278 1/3716
18 6.5018E+05 5.3056E+05 1/4561 1/3898
19 5.0015E+05 4.0246E+05 1/4887 1/4139
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