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RERHEZE(ELL STRAP2021 3 A A2 = A BLa s UGS R -
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o TRBEZSEEATR M E R a EE R
o HEmEZIZFEN

o STRAP202181H 5 {H 2 FEEL

%
.

o THESEHE:
1. Roark’s Formulas for Stress & Strain by Warren C. Young — Sixth Edition
2. Structural Engineering Reference Manual — Sixth Edition

Sixth Edition

'STRUCTURAL

_ | ENGINEERING
| | REFERENCE

MaANuAL

SixtH EpiTion

Alan Williams, PhD, SE, FICE, C Eng
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o STRAP{RH—FFEHE HEE AR EAY TARATAIRE 2as TRl 5 AT 58 AR Al A 02
HUHIE o BEPRANIL - ARG H (R A R IEHRR S R I E MO ISR -

e B OVRRESR M B CRIGR
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1. £t (Beam Elements)

1.10 -EigifE%4 (Plane Frame )
st

—EER L E (R S H RGO EAGSR R 2R R EPEE -

72

SEEh

Roark's Formulas for Stress and Strain
Warren C. Young

McGraw-Hill Book Company

Sixth Edition.

Table 17 - Case 1 P.263
STEE -

Max +M = 0.3183WR /A x=0
Max -M =-0.1817WR A x =1 /2

3
D, =-0149 s
g El

Ky
Hrft ky = 1.03833 JiA Ro/R; = 1.3333 i

STRAP2021

it -

NfE: 0.6

SME: 0.8

B 0.2

oE V(480 - 3,000,000
FAk 0.3

JLE 48 TR
BE R

BE

SEPERE ¢ -0.72AHiSEE25 (X2)
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GERLLE -
B/ 4 A & A m oz
BlI&0/=F SOARAR EEE@{E STRAP R T
Hi®EE25 Bigh{E -y 0.000191 0.000190 0.52%
1525 Max +M 0.1604 0.1602 0.12%
813 Max -M -0.09157 -0.0918 0.25%
1.20 #%5f2 (Tapered Beam )
st
—ER M AR 0 — I S SSlmlE R o PR — TR -
LIRS -
Bspr: 30.0
if?:j% 15
FEE (720) -
% (Gm)
JCE L 2 R 1.5 1.5
TR R ATRE S : 3
5000
B 0 T%Y @& s
@ ¢ 5000 AT 7
} 15.0 } 15.0 }
SEE}

Roark's Formulas for Stress and Strain

Warren C. Young

McGraw-Hill Book Company

Sixth Edition.

Table 3 - Case 3¢ P.106

Table 13c P.191
SHEE -

SHEERZ FRNBUEAEE R A (BRI E - FTLSTRAPHISS REKMZIUE AT -

STRAP2021

12/1/2021
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GERELE: -
k/r‘E/ = Zd: fK‘ U \ZQ:[[I: % ap NS
B[ )F:F \\\D%ﬁg%‘ EEEH%{E STRAP Eb% E
£fi%E1,3 KA 169.9 169.839 0.03%
Fri%a2 FEE R -2549 -2547.59 0.05%
B2 HEE 2451 2452 .41 0.05%

1.30 ZFFZ (#f) Ring Beam (Grid)

aRAA

— IR IRAVA ) = (8 R 2 T SZ A= > IS Z s — R E -

LfmrEr
R0 100.

JLER ¢ 36 ZAHEHR

1

SO 3 {EZFRHIEE LS (X3)

BE

frh#EkE 0 1000.0 (X3)

SELH

Roark's Formulas for Stress and Strain

Warren C. Young

McGraw-Hill Book Company

Sixth Edition.

Table 19; Article 8.5, Example 3 P.340

SEE

\Llooo

STRAPZ #1367 FLARMHAEE - il Eai ZE A B EHIE - FrLISERGHEALE -

G5t

i A . W

+ SOARAR IEE/H%{E STRAP u;i" T

18 M2 55 38490 38343.8 0.38%

1 M2 €845 19250 19171.9 0.4%

6 MT &5 -8790 -8721.1 0.78%
15 MT &4E 13100 13225 0.95%
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1.40 4ZpFfE (Spiral Stair)

S
—BEBERATER T~ EH = FE 22 f AT 2T AH B AR 4B
fmER

FIFp sz 1L 1 1.5

REHSE © 1.885

PRS- 1.5 T x 0.15 2%

s PEREL © 3,000,000
4th: 03

N
~

/)

L.

LR 24 TR

S S

ﬁ% . Plan

EIffi i aE X3 = -1.0

&EIREERT -

STRAPHJ4EHELSAP8OY4E S A AHELHK -
£ T =1 = BH K ‘%:Ig % =8 =
ED/%Ei/*:F él:l %%E%IJ SAP8O STRAP Eé:\" ;Jé:
12 24 M3 &&55 -3.358 -3.3246 1%

A fifi /) 2.796 2,776 0.7%
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1.50 2742 (Space Truss )

st
Y0 2 A B R 22 T A » sk — BB B B — P S AR R
SRR -

B 30,000 ks 0
SRS 11.7x10°6 (infin)/°C I Y
g 1.0in? Y I

JLE ¢ TR : hmmgwﬂﬂﬂfuwﬂﬂnfé

SHE s 1.0
: 40 . _'

R - : o \ | 5/

a. figk#EkE FX2=-1.0 4 : /

b. BELRFEEE (L= +27.8 °C L/ \ i/ "
(AR . \{ / il

SHEEH

Theory of Structures -1
Timoshenko and Young

McGraw-Hill Book Company

Second Edition.

— >

r\_-..*'l -

Article 7.6 - Problems 1,2 P.330-331

&EREER -

G R
oo mE | s —— STRAP

i

4 ks LN} .056 .056 0.00%
4 B LN} 1.295 1.293 0.15%

K
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2. AfR5tZ (Finite Elements )

2.10 /&4y (Plate Bending )

st

SRR - B A2 HhEEEE

Lfn &k}

K~} :10x 16

JEFE 0.2

o fif%-i%z 1,000,000
FALE

JEZ 1 10 X 16 48f%
SIS

s RS CRAEFATINE B2 fei)
BE
AT - 1.0 ERTARITE L

S -

Theory of Plates and Shells
Timoshenko and Woinowsky-Kreiger
McGraw-Hill Book Company

Second Edition.

Chapter 5 - Table 6

&EIREERT -

=16

16x1

@F®
@@

e

10x1=10

LR B8k S SVl

*

Hilgm

STRAP

amOE

166 FedhE

0.11341

0.11317

0.21%

86 166 Mx

8.62

8.652

0.37%

86 166 My

4.92

4.936

0.32%

STRAP2021
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2.20 jEH - EAF A 2505184 (Plate Bending - Concrete Design Moments )

st
LIgafl 3.10 Z il dh s A EREa i AE +a%a T3 (Wood & Armer) 75 E&RR -

STRAPLEFA FTHIH%A.8 f1Wood & ArmerTi2sta[£% » ks 7R A BiEhy TIZRFYRARAI( T >
BEHIE) * BSTRAPZ(SISARIAINR (MEZBIEAH) AR SR SRR LR
I

SSEZR ¢ SRR 3.10
BE a9 2 # ] 3.10

\

SEEh

"The Reinforcement of Slabs in Accordance with a Pre-determined Field of Moments"
R.H. Wood
"Concrete" magazine - February 1968

STRAPZ 455
LR AR Wood & Armer 7 S8 5H {E
— JEE T THH
E% MX My Mxy MX* My* MX* My*
1 0.2802 | 0.2392 | 4.166 | 4.446 | 4.405 | -3.885 | -3.926
32 3.357 | 2163 | 2.354 | 5.711 | 4517 0.0 0.0
51 1.601 [ 0.8648 | 1.422 | 3.023 | 2.286 0.0 [-0.3975
75 8.459 | 4.840 | 0.0438 | 8.503 | 4.884 0.0 0.0
HESEE D FEEE Wood & Armer S545(H - HASRAMEZZYIFEWT ¢
| JH
M =M, +M, M =M, -|M,
M, =M, +|M, M, =M, -|M,
If M:<0 If M:>0
M;=0 M'=0
2 2
TitE= M, =M, +—= M;:My—ﬁ‘
¥ M, <0 ¥ M, >0
M) =0 M =0
2 2
M =M +—2 M =M —|—2~
y y
STRAP2021 11 12/1/2021
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SIS Mx* My* Mx* My*
1 0.2802 + 4.166 0.2392 + 4.166 0.2802 - 4.1666 0.2392 -4.166
= 4.4462 = 4.4052 = -3.8858 = -3.9268
3.357 -2.354 2.163 -2.354
=1.003 =0.191
32 3.357 + 2.534 2.163 + 2.354 but m:>o0
=5.711 =4.517 use M’ =0
2
and M; = 2.163—‘2'354
3.357
=0.5123
but M, >0
use M; =0
1.601 - 1.422 0.8648 - 1.422
=0.179 =-0.5572
51 1.601 + 1.422 0.8648 + 1.422 but »'>o0
=3.023 = 2.2868 use M’ =0
2
and M; =0.8648 — ‘1'422
1.601
=-0.3980
8.459 - 0.0438 4.840 - 0.04438
= 8.4152 =4.762
75 8.459 + 0.0438 4.840 + 0.0438 but M M >0
= 8.5028 = 4.8838 o
use M. M, =0

STRAP2021

12
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2.30 ZE/EEsZ (Space Shell )

st

—IH ERAFLZ FERID iRk - B EF R L - N Rk Bl S AR A LA M2 DRk
AYPY o 2 — A fRER AT -

TER -

100 |
B 0.4

s M %8 - 6.825x107

AR T 0.3

JLR ¢ T

2 R At
BB A R
Ll -

support

. on line
i i

SrhEkE ¢ 1.0 FAEEL 11
-1.0 7% i B
103

SEEh

"A Proposed Set of Problems to

Test Finite Element Accuracy”
MacNeal, R.H. and Harder, R.C.

Finite Elements in Analysis and Design
North Holland, 1985.

S :
SEE | V45 0.094 -

GEERELE
" o = e -
ED/%IE én%iﬁ%” IE-\:A,H%{E STRAP Eé:\" ;Jé:
11,103 B e 7 S E 0.094 0.0971 3.2%

STRAP2021 13 12/1/2021
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2.40 EXE/Gfk (Orthotropic Plate )

A
—IEJT I EAC R mIAR_EE— 5k E -
SRS -
K~} :8.0x8.0
[EfE 0.5
sEVEREL 52
Ey : 11.9x106
Ey © 0.6x106 )
\
FPAEEE
RS Ty =03 v, =00151 o
ARBN Sy =00 v, =00 | @
T ¢S
ALz, @
ScHE S
®
B - ®
PfEEE ¢ -10.0
) O @ 6| e e 6 0
SELR} - - -
Plate Analysis
Weinberg, D.V. and Weinberg, E.D.
Budevelnik Press
Kiev, Ukraine, 1970
GERELEL -
ot | EE | @ | G so= Mm%
. IS 1135 S AR EE.%H%{E STRAP N T
41 Biih 0.00345 0.00345 0.00%
1 28 41 Mx 64.30 65.32 1.59%
28 41 My 3.24 3.24 0.00%
41 Biih 0.00347 0.00347 0.00%
2 28 41 Mx 63.62 64.64 1.6%
28 41 My 2.27 2.26 0.44%

STRAP2021 14 12/1/2021




w7z STRAP2021

3. #1/3457%7 (Dynamic Analysis )

3.10 G4H5% — gz #ZF7 (Natural frequency - Simply Supported Beam )

athH -

—RIFEAR » R —EPEE -
STkt -

PERE 10.0

B K~ - 0.5x0.5
sH R {%87 © 21,000,000
AL 0.3
Tt 10 THHEIETER
5 T Ui i <2
BEE
Hgﬁéi 100.0 tons EEF‘FEE

S

SELH -
Roark's Formulas for Stress and Strain
Warren C. Young

McGraw-Hill Book Company

Sixth Edition.

Table 36 - Case 1 p.714
sHE{E ¢

693 [Elg
13

K fi="—

= g MRS | = E‘
= S2rfEEE =

&EIREERT -

653
EEE

@ﬁ

100

= EJJINERE = 9.81

St Sl

Him{E

STRAP

Natural Frequency - Mode 1

3.6123

3.5982

STRAP2021

15
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3.20 G445F - sEE MK (Natural frequency - Rectangular Plate )
S

— R > PUERE S AR R -

TR -

K~f:10x 16

[EFE 0.2 Lo L e v s g v .
s (%8 ¢ 1,000,000 @
R 0.3

N
~

/

T ¢ 10 x 16 4gF%
LEVZINEN

S S CRAHTIVE B2 i)
BE
BiRhEE ¢

5x1=16

‘r\:ﬂI‘Tr
HE
[
16x1
@
@F®

SEEh

Roark's Formulas for Stress and Strain
Warren C. Young

McGraw-Hill Book Company

Sixth Edition.

ele
®

10x1=10

Table 36 - Case 15 p.717
SR

K | D 2 3
f, === g4 Kn:”Z 1.._(2) D:E—t
27 ' wa b 12(1—v2)

Heprsa=HBERT, b= RIEBRS, t= R
9= TN =9.81 \
w = BRI IR 2 it B v = AR

&EIREERT -

4k EELRE = Mmoo
GE S o STRAP RO

H 23083 - Mode 1 1.8515 1.8538 0.12%

STRAP2021 16 12/1/2021
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4. §f&SEEcET (Steel Design)

4.10 FETfEET — AISC ZUHLZIG01F

S 2 I
—BVENE > JRIE] S A = AR RS 2 /T -
200 wip
/ T -
S TER -
/-? .
] Sft : Fy=36 ksi
7 Ly = 8 ft.
7 8+ B = W14x145
:ﬁ kx = ky =2
3.75 § E =29000 ksi
kip/it e
- HE  WER
7]
ELP
7 1.25
Kipift
GER
e V2EIJT:
V= 30 kip
b/tr= (0.5)(15.5)/1.09 = 7.11 < 1.1v(kv E/Fy) = 1.1v(1.2x29000/36) = 34.2 (G2-3)
Cv=1.0
Aw = 2(br)(tr) = 2(15.5)(1.09) = 33.79 in2
Vn= 0.6Fy AwCv = 0.6 36 33.79 1.0 = 730 kip (G2-1)
V/(0.9Vn) = 30/(0.9 730) = 0.05
e V3EHIJ:
V=10 kip
h/tw= (11.42)/0.68 = 16.8 < 2.24v(E/Fy) = 2.24v(29000/36) = 63.57 (G2-2)
Cv=1.0
Aw = (d)(tw) = (14.78)(0.68) = 10.05 in2
Vn= 0.6FyAwCv = 0.6 36 10.05 1.0 = 217.1 kip (G2-1)
V/Vn = 10/217.1 = 0.05
o M2 EJh:
M = 40 ft kip
Lp = 1.76 ry v(E/Fy) = 1.76x3.98 v(29000/36) = 198.9 in = 16.57 ft (F2-5)
Lh=8ft<Lp
Mn = Mp = Fy Zx = 36x260 = 9360 in kip = 780 ft kip (F2-1)
M/(0.9Mn) = 40/(0.9x780) = 0.06
e M3 &Jh:
M = 120 ft kip
Mn =Mp = Fy Zy < 1.6FySy = 36x133 < 1.6x36x87.35 (F6-1)
STRAP2021 17
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Mn = 399 < 419.3 ft kip
M/(0.9Mn) = 120/(0.9x399) = 0.33

o I
P=200 kips
kl/r = 2x8x12/3.98 = 48.24 < 4.71v(E/Fy) = 4.71v(29000/36) = 133.6 (E3-2)
Fe = 12E/(kl/r)2 = 112 29000/(48.24)? = 123 (E3-4)
Fer=[0.658FY/Fe | Fy = [0.658 36/23] 36 = 31.85 ksi (E3-2)
Pn= FcrAg= 31.85x42.7 = 1360 kips (E3-1)

P/(0.9Pn) = 200/(0.9x1360) = 0.163

o [FNFEMII:
Pr = 200 kip
Pe= T2E|/Lb2 (H1-2)
Pex= 1229000x1710/(2x8x12) 2=13276
Pey= 11229000x677/(2x8x12) 2=5256
B1=Cm/(1-aPr/Pe1) 21 Cm=1 a=1.0 (A-8-3)
B1x=1/(1-1x200/13276)=1.01
B1y=1/(1-1x200/5256)=1.04
Mrx = B1xMr = 1.01x40 = 40.4
Mry = B1yMr = 1.04x120 = 124.8
Pr/Pc= Pr/0.9Pn=200/(0.9x1360)=0.163 < 0.2
Pr/2Pc¢ + [Mx/Mcex + Mry/Mcy ] < 1.00 (H1-1b)
(200/(2x1224)) + [40.4/(0.9x780) + 124.8/(0.9x399)]
= 0.08+0.057+0.347
=0.484 < 1.00

4.20 PEfERE] — AISI SE ZUHF

st
— SRR - hRA RIS - ARZIEMEE -

g =
— 4T
z | SHAF  Fy=33 ksi
. FEFHEE “ é%i SS{/IA-T 558c|)T125-54
—Tr2in W T
o= SSMA-T-550T125-54

SEEH

AISI Manual - Cold-formed Steel Design - 2008
Example 1I-3, page 11-148

ey
&

Bl | STRAP [AlSI
STRAP2021 18 12/1/2021
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SETHRE - Mn 18.8 18.7

4.385 4.38

5973 - Vn

4.30 AFLEIER ST — AISI S E ZIGT
S

— SR HLAISAE - SE e HSTEHRIE (R > R gl B

P1=05k(D)
9C 52.5x059 l =20k
3 X
D =
-}
[ ]
P2=0.1kiD)_y, g
=05 kil S
i IlE -
-}
\g -

1
Sk

AISI Manual - Cold-formed Steel Design - 2008
Example 1ll-1, page 111-46

SR -

HHHF © Fy=55 ksi
BfiE: 9CS2.5%059
kx=1.00, Lx =240 in

BHE © AER

GER

45 SRR STRAP AlISI
LIRS L M 104.18 104
414 - LRFD 0.83 0.836

STRAP2021 19
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5. giFnEs T 45/E%ET (Concrete Design)

5.10 JFIELEL 451851 — ACI318-14

LTR

gttt ¢ =3000 psi
$R7: fy =60 ksi
Brm: d=16”
=3
bw=12"

BREE © SaT#EkE = 178 ft-kips

SELH

Structural Engineering Reference Manual - Sixth Edition
Example 1.4, page 1-7

GER -

45 SRR STRAP SERM
hr I8N 2.95 in2 2.963 in2
JBR 77 ity 0.49 in? 0.486 in

STRAP2021 20 12/1/2021
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5.20 #EEAF 1 4EIERST — ACI318-14 #F
S I
Kl A A A 3 K S A B S Tl R -

&k}

SEAET © £c=4000 psi
FEs: fy =60 ksi

FHG : 12-#9

[T I - h=18" [k
KIS =9

BRE - 4l

SEEH

Structural Engineering Reference Manual - Sixth Edition
Example 1.16, page 1-29

GER

sERfEE STRAP SERM
S Ll o 925.17 kips 926 kips
HnFn IE oK 3# IR 16 in B4 18in

STRAP2021 21 12/1/2021
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5.30 FFIEFEL GEAT — BT
HY :
— IR R PSR > SKEN— ALV R A PR NaE T

|

SfmER - A1 EEFTR -
BE

FrElE - E1E 1.2 kips/ft
ErdEiE - M= 1.6 kips/ft
JHEKEE - ETH 0.4 kips/ft
JHELEE — e 1.25 kips/ft

TKSEE T 1.0 kips/ft
= HE T 0.5 kips/ft
HEHEE -

1. 1.2D+1.6L+0.5Lr

2. 1.2D+1.6Lr+0.5L

3. 1.2D+1.6Lr+0.8W

4. 1.2D+1.6W+0.5L+0.5Lr
5. 0.9D+1.6Wh+1.6Wv

STRAP2021 22 12/1/2021
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ST

Structural Engineering Reference Manual - Sixth Edition
Example 1.1, page 1-1

&R

GESRTEN STRAP SERM

b 92 kips 92 kips
sEEE — Mg 62.5 kips 62.5 kips
JhEGE - ETH 4 kips 4 kips

JE\E & — KF + 129.6 kips + 129.6 kips

JEE#EE - FEEH -5 kips -5 kips

M A s E 343 kips (£ /) | 343 kips (B /7)

MR/ N sT#E EE | -133 kips (FiI77) | -133 kips (fi177)
STRAP2021 23
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