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Abstract

To calculate both the torsional strength and reinforcement of reinforced concrete members subject
to torsion is one of the difficulties in teaching the course entitled Subway and Light Rail Transit.
Considering the instructional contents of this course, and in combination with the educational phi-
losophy of three dimensional integration of theoretical deduction, standard application and practi-
cal verification, the method to calculate both the torsional strength of wrapped cross-section of re-
inforced concrete members subject to torsion and the reinforcing bars is deduced and presented so
that the method can be easily comprehended and mastered by undergraduates based on the static
equilibrium relationship between shear force flow in the cross-section of concrete members and
the tension in oblique rods in spatial truss model with changeable angles. The instructional design
on the determination of reinforcing bars in reinforced concrete members subject to torsion is also
presented in this paper. The practice of using the instructional planning presented in this paper for
teaching the undergraduates the course entitled Subway and Light Rail Transit shows that the in-
structional planning does not only help improve the teaching quality of the course, but also enhance
the undergraduates’ ability and their innovative awareness of thinking when designing the rein-
forcement of reinforced concrete members subject to torsion as well.
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Figure 1. Torsional types of reinforced concrete members
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Figure 2. Torsional failure mode of plain concrete members
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Figure 3. Anti-torsional bars in concrete members
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Figure 4. Shear stress distribution in the normal cross-section of plain concrete members subject to pure torsion
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Figure 5. Spatial truss model with changeable angles
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Figure 6. Loading condition of side-wall of spatial truss
with variable angles
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3(21) BV 9722 ff J52 2 1) g RASE Y o () s A R SR A IR AT RO B i A5 1 0 N RSk, iha(21) mT
W, SRR N SR ER so APERT RS ROHHRE T AIAZ A 32 2 (A A SR 45 4 rh B Ao i 2 1) 4 753 o
D ERELL T B RRH THI AR Acor A Ko

IR L AR AR 5 R E T AR A A 1AL SR A — A e e M B T A5 AR . SR R T
25T U 2 22 TR A S v 0 TR SRR B 8 — S BE T HEAT 04T, [ 2 7 280 KL 1A 0 20 1 69 3 A0 58 5 114040
RIK o A B Ay 5L 2 (R My SRS 2R _E TP (0 SR FE R st - R AT I BUA N o, SEIE AR 0P, 150
IR R FE A SR AT LAAS B THUHOR e Tt TR AT A R AR R 70 Fs A g BOTHELRIA S, B
t,b,

L cosa = Tbﬂcot a (22)

AL It

FIFH 3 (16) A1 2 (22) 15 75 1) 1A% A J8F 22 V0] AT 2R 7R F i 1 788 T 6 4975 Y2 gt = 52 FILAG) 2F v K 1 4600 757 F)
MPLAF N

FoF+F+F+F, -1

(2b

cor

+2h,,) (23)

or

7(23) 17 (2bcor + 2hcor) i A2 2% A1 AT S A T A8 T B 70370 % 2 A0 Py B BT AR. Acor Y JEI 5 2> Cor = 2Bcor + 2Pcor
Iaia(21), FRINETRE T 2R T /AT AR R AR 1S 50 F ARG 42 N

Fis, HA
F :—TCC‘" cota
o 24
Ts 24)
N = tan o

or

M (24) T Y, 12 8 TR - A2 AP T N R AN AR 7 B O B4 N8 3245
RUEATHMBUA a0 BIRLIEREE A o TRAEZAL, BT DULRHAN 5 TR it - 32 1 R 1 RO R R A 2 A A JEE
2 [ M SRR

DR A, A5 T A R O T A 0 5 T et S T AL A R A 9 A P S AT R R iy . IR
TG 2R AN IR S5 L o 2R, TRIAE PERR LA 70 P 28I, 2T [ R 17 2 >J RIY Problem-
based learning FREC, EURE FREHLIMEL 1 2~3 44224, ik S5 A o (24) R 825 Rl B N AN f ) F
A RSN 5L o ZIAIR AR, FFRHEAE a BEANRERUN 078 90° AL 2 o = 45° I L /1 (I RIE .
Horpfy 2 422 RENS IR 1A IR B AE tano T AT o BEH O ATANRERN 90°(H, {HA 1 44 [F] 22 R RE 1L o 25 % il
Ao LHOTUREPHE, HBNZF 2B T tana A o FBUE TS, ik PHRAMLRES S ES S
URELHE, A5 B2 A B MRS A2 A B 22 R My AR O B AR AT AR, Rt 4 8 3 98 2 2R 1) R AT
FIRH -

FEYF AR 82 A1) 2 25 W) My SRR A B SR P N i o 0 ik QI At b, /7 283k — 0 R 2 AR R
SR HE R TS5 PSRN AE T BOSEHAE T BRI, SN RS2 A
o R A 1 0 555 A i 5 TR ot - 52 T R AT A A A T A, BRI A R A A S A AR, U 1 4 5 D e Al
82 3 R4 755 FE) ekt RS2 7 5 ) g By Ry RIS 40 55 VR Tt - 2 TR AP v T L 4 S 28 1 A 5 ) A A T T AR
N Asus TC B P 52 4P 4 A (BB T T AR A, HETITAS B2 0 800 555 (30 VoA P A0 A (9 0 70 0
{6 Ny 2318
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{Fu = fy'A%tI (25)

Nu = fyv&tl

MR AR (24) AR (10 0 160 600 75 AN 7 £z 75 -5 2 (25) B AR A AN 79 St B SR EE A L, 8 AR S5, AT
P3RS PEAEHUAE T AR N R AE i B 1L b i R B R RIE =0l
T= 2A\:or fy&tl

C,, Cota (26)

T — 2A:or fyv&tl
stan o
TERCTRZE A U, 3X(26) A2 AR HE AN 1 TR - 2 HA A R A AN B ) F ok B LB e Al B
fy IR A3 )R 7 N s B LR o i B £y I 753 3 0 S2H A PR R AR 3R T
M (26) 7% T w135

f,AyS
Cotaziz é’: #Aw

(27)
tan o fyV AC.

A VR B SR rh 10 A0 A3 5 i A5 A A 5 L L
R TR I(26) PR 55 2 AAE AT 21 LA Ay 82 2 [ Ay SR A58 7R v f) i 953 o Al 5t P2 SR T 55 PO 00 7 e e
S b O R B BTHE T TS A, R

n:zgiﬂ%fﬂ (28)

DR A AR, A T AR 1) i R A 5 VR P 2 R R L ot AT R R ) TR DU R U
M7 BAS AL A FR 4 AR D SR B, AN DA AN B SR B SR A% A Sk S TS R 8T ) et
e T 24, HHEM R ZHRGMI LA, R ORI R G SZ A i8S 3 3HE Tu, el
PAFH 2(28) 2k -4 7 10 A A8 T T AR Ao

FIH R (28) T & TAE By, A2 A FE 2 (A M 228 th R AT B A o A VS 3/5 <tana <5/3, H.ACHH
SRIZEE ¢ 2 A2 0.36 < (< 2.778, FEAT BT A I 2 VR BE LA R AN i TR Bk A A 2 A T AR Y
AT AR B Ty RIERZ G, K 4 BT 13 208 140 £ B s [ A R (AR i T
TEARTH | TR 2R AR 22 R BRI S RIA e N E T2 BN S8 5 8, 3 75 200 S H
E R bk CREE S5 b)Y (GB50010-2010) (2024 £EHR) HH HEFE 11524 30 [12] -

421 ERBENHRERLAABREHZIHEAR N
R TR L T A 7 VR ot - 2 AL P P AR T B L LAT 2 KL 1A S(b), LA i A8 1 S AR B BT HE
Tu N

T, =0.35fW, +1.2,/¢

1:yv Acsor '%tl (29)

A ML =06, EE (=12, [ >LTHER =17, KR5S LA

AL T B AR B, (9) AR 1 Wi H RECN 0.35, TR R EE LAk AE A X (9)H ) R %k
N 0.7, eARR(29) 5 2 Wi E RECH 1.2, M(28) I RECH 2. REAR(29)H i REUIE BN, H
JEBHETE T (Q29) % 8 T SZHUM A PR B L M BUAE R, 9T B Acor B 5 P9 22 THI Pt BB RS TRIAR, - R AsF
RS T AT SRR ER, Wtk B 30(29) T A B U BT HE SR T A
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MQR9)IEF LLE H, Hr 58 1 BURER 7 2R 2 A A Bu e RE, M58 2 TUWAER AN I
PURVERE, DSl LA 5 VR e SZ AR A (IR UL AR B8 0 2 vl TR MV 9 A LA PR RESE [ R i, R P L
HTHEAE

4.2.2. HhiE 32 EFHAFESEFEE R T BORE RS 8 SRATE B L sh At a0 & E
2T TE AR 60 55 VS g K 1 2 0 ) 15 70 N FIRLFE T JERIFE RTINS, 2 HAR BB Ty BI3RIA
W

Au

T, =0.35fW, +1.2,/& 2o S WA*‘" 0.07'\'Taxwt (30)

5oL, FEO)F £ HHIE 3 BIRIXER T 5l K 71 Nax AT 51 ATHLEE

TEAE A (30)I, A5l 1A 77 Nax > 0.3fA JIE Nax = 0.3fA, A JNEN TR &t M4 i IE A A, 3
BT L mm2 it
4.2.3. B RN ERTAHAGZHEARED

X B AT r AN TR st sz AT S, A WA 7 B .

Iw tw
B L S
A :
£ 1 g
ST
B
A e PR T
o bcor
by

Figure 7. Box-shaped cross-section of torsional members

7. ZHAHRERER

V41 7 by BT D S B RS TR S RO RS, T D AR AR OB PR . b AL, S B RS T
BENET, Ht, <t FR% LR RREIEN mm o F R 40 R A (2 R B
i Tu A

f
T~ 0.35a, fW, +1.2Z 1o Au (31)
S

A an AR EE T 000 R BN an=2.5tw/by, HFZEH L tw>br/7. B on>1 R an=1. 44
AT A 3 T ot - 52 AR A A (1 B R HE DA We

b2

W, == (3h, -b,)-

(b%[m ~(b,-2t,)] (32)

A5 1 AT
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4.2.4.T F80 | AR WMAR R AEH G ZHAR D

XEF T TRAN | AR A A VR e - A H A, P L R AR TR 23 s T AN AR AT E A it
AR AR Sl DR U A A £ v 4 RSO AR T DR R e 2, SR PRI 00 32 I 3R GOR Sz 4 B T . T JE A |
TR 4 7 Y it - AP 1) L BT B L L AT RS A AP A o R A el 2 14 5 KL ] 8.

b’ b

h's

hcor
hw

h's

00 1]

b t
]

(a) TRERIFE AR (b) TREER T A JE LA TR 2> (c) PR AR AT R 2>

Figure 8. T-shaped and I-shaped cross-section and their divisions

& 8. T 2#0 | L m R HEmEX 5

FLLEI) 9E FE S 2 by <b+6h} Alb, <b+6h, LA h, /b<6 M=K, KI5k e ANFE A8k AR 5 stn]
PAF2 2 (29) R 20 ol T S50 8IS B ) S AL AR BT o U 75 58 R EARORT 32 J 3 2 DL 32 v B 2 % AN
RO BB, 50 0 i DU 42 %A R T2 4B 1 110 32 11 28 Wk IR 0 R 5 48 T 52 P 2 2R R IR U ) L Ak
7. % BRI SEREX 0y AR A BHE T, = (W, /W)T + SRR G i Bt E
Ty =(Wy W )T 5 2R SRR (KA R T T, = (Wy W, )T o A T BN T AR S2 AR A M
Wi Wann Wy A1 Wi 73 551 9 8N Ra 4800 L SRR 52 s 38 bk i A 32 v 38 AT 1) S AL B VE AR
%E%#ﬁ%ﬁﬁl%%%ﬁ%ﬁﬁ%ﬁﬁ%%ﬂ%ﬁﬁﬁﬁww{wﬁmmﬂﬁ,%EE%E%@E%
ZAERCHUE W, =[ 0 (b, -b)] /2, B RESE A Z HIBYEHE SRS W, =[ 0? (b, -b)] /2. =4
ey AT A 1) B2 A B VESRDTAE W, =W, + Wy + W o

5. M HEE AT NNTE

PLE B 1 278 Bk R 17 TR et - Al F A AR R R 3 T SR V. AR AR TR B A R RN S5 R T £
ffe 2. BTAE SLE ROV o Rl 75 B ) AL R L S8R R (R AR 3 T . AL R (R4
% PR UE) (GB/T50010-2010) (2024 4= i) A 43 1) 44 HH P52 BY 77 RN 52 H1 56 S4 R 7 FH R 8 0 TR e - fg 14 7
BT TIE[12]

5.1. TN EMEA T ERESmERTHERETE N

TEBYH L [FAE B R0 R 3880 0 5503 YR e ) 2 ) 52 B AR 38 RN 52 HL AR 38 0 75 B A il i DA B, PR
HRFREN

1) BIHRCE) 32 BT & 3R
fyv &v

S

V, =0.7(L5- ) f,bh, +1.25 h, (33)

2) BRI 2 KB
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T, =0.358, W, +1.2 g% (34)
b B BT A PRI B - 2 HR B BRI R 8, ot Sl s U 107E B
15
050<f=—> <10 (35)
1+05 VW,
Tbh,

X 52 R A AR R IO E AR TR T A A 4 5 A 3OS SRR T BICYY R P A K B
JHE BT E R R 75% VA BR, BT V2 (36) LA 5

1.75 f A
V. =="2(1.5- ) fbh +-2 >
v 1+1( ;) oy s

BRI, RS2 AR R (B4 T3, IF H BT A R B L 2 AR BB R KL e BOTHEE
AR (B7) R

h, (36)

1.5
b= YW (37)
1+0.2(1+2) =1
Tbh,

A 2 AN IR A SR A BT S EE[13]-[16]. 24 A< 0.5 IFEX £ = 0.5, 24 fi>1.0 IfHL i = 1.0

5.2. WX EERA THFEEEER AR EN

AEBTHLIC R A TR AT A P R 5 R S R E RVZ AR ), P4 o
ANBLHE, AR F RS-
1) SPH I E R

V, =0.7(15- 4,) f,bh, +1.25 fWSA‘“ hy (38)
2) BRI A2 HA& )
T, =0.35¢;, B, W, +1.2/¢ —fWA‘S“A“” (39)
2 B A AT BT A A VR - B2 H AR B PR A 8, Hoatk SRk Oy
f = Y <10 (40)
1402(1+ A) o™t
Tbyh,

X T A b A B TR AR SR T AT AN TR - 2 AR A, L2 B AR AR 4% IR 5(36) T 5, T
AR E o W FHEFZ W0 R 5. ok, X T 525 rhfar F R F T AR TR 48 i BT LA 14 10
S HHARE R BAL IR (B9 THEE,  HrP i B R PTHE W W75 2 oW R B 45, T 52 AH AR B FRA
FEY 5 Z AL I (40) R A5

5.3. BPHEEMERAT T M | H8ER R EGEB T

P BHILEME A T IR | ARG AR T, HAEE 7R BRI MR R . B
FHAPE 1 32 B 7 8458 2(33) Bl #2 s (36) HEAT H AR . TS T BT HHA AR I 32 HAR B ), W] 2 IR AL 4
PEETH ST AT T, R AR R o e AN E TR, AT S K (34 I RATH B RS RO
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BUFAAE, TRER RO T A0 W 5 Tw 1 Wew B4, 2R BRERIZ H GO AR PF, T iR AE T
AR AT S, TR R T A W4 B BA T, FTW, A T R W 35 482

TRAE AR UGN (REE 45 KIS FRUE) (GBIT50010-2020) SR, HiTl. T JRAT | JEA% M4 17 Vi ok
R A P — AR DS UL [12] = B v 557 7 2 Y 52 A A 1) D AT 52 25 R A0 R B A 1 52 L A 3
53 A BT 7 S P A A T R RAE AT AT o 8 3 I R B LR A2 1) 52 BY AR K R 52 AR R
J343 B B R (A S AR AR TR TR AR, EAE R AT B AT C A

WA, WRIE GRE L TTHPRME) (GB/T50010-2020) (2024 £ERR) RIS, 75X TTHM AT IR Bt 152
HRGPEIS, 0T 24% My 3505 V AR T 3L [EE AR R e L, 75 BRI DU S ke i 44
(AR D«

(1) 48577 Vi 2 2N(41) BTN R BY S0t AL A e, b IR AN 4 R 52 25 ) 2 90 T AR T 52 25 R 8k g A 4l
FHA AL o A T A2 A AR AR R D M AT 8. ez, MY ) VAR (A1) I T B R BT R A
ioPATR
V <0.35f bh,

v < 0-875bhy (41)

1+ 4

(2) 4HHAE T W 2 2 (42) I AT AN FEFHH MR FE M, PT AN 2 HEE 52 25 g 1 10 I B T 52 725 7R 38 AR
52 B 1 M CATHE . [z, 43R T AN 2 2 (42) I 75 25 RS AR XEAG) £ 5
{T <0.175fW,

(42)
T <0.175a, W,

6. MENRR T THAHNAEER

CL A T A0 A TR A R BU IR R R AR SR T B . R IERR N IR O VR T R TR
- Z AR BT, T B A AR QR4 H T ARAE) (GB/T50010-2020) (2024 45 fR) it
L A A0 S 5 R A DG R [12] . RN AT -

W52 B L AR R [ AE B T A5 VR e A A B R SRR, AR CIRBE L A5 B AR )
(GB/T50010-2020) (2024 ) H % SZHL A AF I IN RV AR TR L 7 R po FOSE G TR R psv 23 HIEAT T HEE
Ry A N e AN 5555 () foe /NBC 5 2R ot min 5 ZEAZ RE U (43) AN RATHERE, B

_ﬁ _&ll,min _OGJEL 43
Py = bh 2 Py min = bh . \Vb fy (43)
124 T/(Vb) > 2 L T/(Vb) = 2.

13609 4573 768 L A P P A3 14 B/ NS A 28 i WU 75 B2 (44) B ZESR - BJ)

n vl > ft
o= >0.28— 44
pSV,mln bs f ( )

w
2 n i 5 R Asa D9 SR 95 AR AT TR, mm2,
BEAh, DB IR B AR A DU A AR, X 32 B S HR R T AOAR T R e A A, LA LA
FUTIER 2 2 0N 25K 24 hw/b <4 B0 ha/te <4 I, SZBTHHFPRROBY 70 v AHHAR T R0 2
\Y T

—t
bh, ~ 0.8W,

<0.254.f, (45)
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2 hy/b = 6 B¢ hy/ty = 6 B, ZETHIMM-AIES J1 Vv FIHLAE T N2

v T
v _ 46
o, " o.aw, - O2Pte (46)
A fe NIREELIREE R R B, MR BT REESE S  C50 TEL g = 1.0, iRk 5REESEYE N C80 I HY
Be= 0.8, F:IA] AT IR LR A AE V2R 15 [13]-[16]0 24 4 < hu/b < 6 B 4 < hyfty < 6 I, R4 HE 2R 1tk A 4 (1 92

W5E o fo TR Rl Co T o B V1
P M. BTV A T RE/ER RN FRES M S, M8 V. fJ5E T AL E S
Nax i /& 30 (47) F1 20 (48) I P ASIFEAT A0 288 10T 32 B FH AR 3R 0 (10550, 7 8 e by 368 T8 SR i 18 9 1 4 75 A

S S

i 17 o
YT oot 47)
0 Wt
L+l£0.7 ft+0.07l (48)
bh, W, bh,

A N NS IBEHE V AR BETHE T AR 0050 R 5 77 BETHE, 5 7 Nax > 0.3fcA FFEL Nay =
0.3fA, A JyiNFTREE A I AT A, HA2 L mm?2 it
7. TR

FE [ia) 5 AR A0 5 TR et A PR AE 2 8T L AR ISR R R AR B i S R, T2 A iR
AR, ATES G —> T A P e 2 o 2 1o 40 55 AN i b AT TH SR e it o AR A E R T R
ARk T B A VR R L T, AT RS LA 9 P

b'—=400 b'—400
\ - \ !
b= . EEERN aes |\ [N d §
| EPR G
L N $8@250
© (=3
o g g |- Jre g
= A Tg 2412
I 2 0
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S
Lo, 1 |
I ’ 2818
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Figure 9. T-shaped beam (Unit: mm)
E 9. T RBEP(ERA: mm)

O T R AR Z SRR IHE M=70kN-m, 55773 1HH V=95kN, HH K ITE T=10kN'-m. 4
PR IR e Lo B S 0y C30, HAhLo bt EaRE R IHE fo = 14.3 N/mm?, RO Pihiss BB i fo =
1.43 N/mm?. 1) 40 555 FN i 75450 K HRBA0O 2%, 20\ [l 4 3 Ry i et i o B2 2 114 A = 360 N/mm?, 4
I AR5 BB v = 360 N/mm2 [10]-[16], %45 MR FHEREE R BN —3, FHEFHMET T
PAESZA . SR RIZ AL [FAE F R AR5 o

IRAERTSC R MR A R A 59, W EZ T IR R ER AR5 B2 BT
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AR 1 SRR RS

T 5 T L SR T e AR R R R R AR R . RS AR, e RN IR AN S I R A
A PR as = 35 mm, JURARIE A 20m % hy =h—a, =(500-35)mm=465mm , WK 9. #&4%
HAN 424 AHHR AKX HHEASR] T BRI 52 3 SN ¢80 A i 28 PR STAE 731
W,, =1302.08x10* mm?, W, =75x10*mm?*, W, =W,, +W, =1377.08x10*mm*. B h,/b=1.6<4, #i

X (45) 7T 15
3 6
Vo T [ 340 1010 — [N/mm? =1.725 N/mm?
bh, 0.8W, |250x465 0.8x1377.08x10 (49)
<0.258, f, =0.25x1.0x14.3 N/mm? = 3.575 N/mm?
NG EIES
3 6
v, I _ [0 | 1010 — [N/mm? =1.543 N/mm?
bh, W, (250x465 1377.08x10 (50)
>0.7 f, = 0.7x1.43 N/mm? =1.001 N/mm?
20 (49) MK (50) ] 151% T T AL AR A TR R 3l /e AR 3Bk, H AR L B AN
YR 22 S BT RIS X e A 2 R 1
FRTG B8 ) V AL T & X b k= e s . AR 20(41) fiXi(42) vl 15
V =95 kN > 0.35 f,bh, = 0.35x1.43x 250% 465 = 58.18 kN (51)
T =10kN-m>0.175fW, = 0.175x1.43x1377.08x10* =3.45kN-m (52)

H 3 (51) F1=X(52) FT 45 BY Jy R AR ¥ 2 06hi% T TR E A= AE o, [RIL 75 B FE i AR A o
R 3 THE A RN T 1R AR T AR As
PRAE TR BE LA BT AR Z S A M, I T kT 28R [13]-[16]. HT
o, fbih [ho —%J=1.0><l4.3><400><100x(465—?] N-mm=237kN-m>70kN-m (53)
HOZ T A B TR e ]RGN RIEE LR T R, kiS00 52 2 400 (1 B AR T T AR Ao
1R T IRRZ TP R 2L o H[13]-[16]
M 70x10°

@=———= ~=0.056 (54)
a,f.bihd  1x14.3x400x 465

WA 718 23 po F9[13]-[16]

Yo = o.5(1+\/1— 2a) = 0.5(1+ JI-2x 0.056) =0.971 (55)
2 e BN 5 R R T TR As SI[13]-[16]
A = M 70>10° mm? = 430.6 mm? (56)

f,75h  360x0.971x465

YR A T2 BRI HH AR A AR 1 T AR
BEHR I AT SR 18 BR AL

1) R T IR RN 52 I R K 2 1
T R b AR A B3 O
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W, . 1302.1x10*

T, =W =222 10%10° N-mm =9.46 kKN -m (57)
W, 1377.1x10
52 1k BRI K Z LA
W 4
T, =—th=Ao4xmx106N~mm=0.54 kN -m (58)
W,  1377.1x10
2) HE AR K
A, =b,, xh,, =200x450 mm? = 90000 mm? (59)
Ceor = 2(I, +hy, ) = 2x(200+450) mm =1300 mm (60)
© VHHZ 5
H1(35)%4
15 15
= = =0.96 61
A VW, 95x10° 1302.1x10* (61)
1+05 1+0.5x o
T.bh 9.46x10 250x 465
W ¢=1.2, #i0(34)13
ﬁ — Tw — 0'35:Bt lelw
S 1.2\/¢f
9 46\/210?'%(()“35 0.96x1.43x1302.1x10* ©2)
2 ZXET o L A e X mm?/mm =0.0752 mm?/mm
1.2x+/1.2x360x9.0x10"
H1 2X(33) 15 52 Y 1) 4 7
A, V,-07(15-4) fbh,
s 1.25f
240 63
95x10° -0.7%(1.5-0.96)x1.43x 250 x 465
e al )x1.43x250x mm?/mm = 0.153 mm?/mm
1.25x360x 465
IR T 5 S22 (¥ P B A T AR
ﬁ+%:[0.0752+&253j mm?/mm = 0.1517 mm?/mm (64)
S S
M HUA 7 B 8 mm ) HRBA0O 244N,  HM#E I A1 50.3 mm2, 45 S5 i i1 1) 2y
:ﬂ =331 mm (65)
0.1517
I s =250 mm.
@ SZHI AR AN T
H(27)%4
f.C
A, =S wCar Ay 1.2x360x1300 ; h7es 2 Z117.3 mme? (66)
f, s 360
YRS U THT o 95 252 32 25 60 52 1L 20 1) 0 A5 14 e A T TR
b 2x0.25h 2 2x0.25%x 4
A +A, (Bur +20.200) _| 35, 117,3, (200+2X025x450) [ 0 66 o mime (67)
C.., 1300
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JUEAR 15 00 322 e 3 T 140 52 L 1) 400 7575 140 A 8 T T K
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C 1300

cor

mm? = 40.6 mm?

A 2 1R ©12 f) HRB400 Ze4ifify, JLi#im miflJy 226 mm?.
A T T 52 D 0 1 00 7 F) A A o
(beyr +2x0.25h,) {117 3, (200+2x0.25x450)

mm? = 38.3 mm?

Au C 1300

cor

EH 2 fR @8 ) HRB400 2 4M 77, AL AR v 101 mm?,
3) ZIERELE A
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