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-1 —MHERER20ft ( 6m) REOEMMAEAZTRIRL D A
BESFHME2kIf ( kips 8 ft ) B A5 £t (1.5m ) WES K
10 kips ( 44KN ) o
(@) FE A AR HE Py s ( internal-couple method ) » M= ( C & .
T)(AHERE) - At B 20 BT o K BRI RE ) o

DLUEBAR S = B -

K—L”L‘? f 10k

2k / ft 1
T‘ ? vy by 1]
S I BT VL A e | T p—
.5 Ry
_L f‘_’.x
B 3.1

2 : (a)eh L AR o S |-
Rr =~é—(2)(20’)+%(10)=27.5 kips

RL=%(2) (20) +711—(10):22-5 kips

V=22.5-2x
BABERERV = 0
Bl V=22.5-2x=02x= 11.25 ft

BAMMEM= R,z ——;-wﬁ

=22.5%x11.25 —%x 2 (11.25)*

=126.56 ft-kips
&R nECRIEED) X (HE)
%f( 12) 15 = 905 ° 153 450 f



2 WMpRELHEER

R 13, _ _—62f -393 f
2(2)f(15)b-5(13)~——‘28f 2+13/3 57 f
57
Z=—=2. i
58 203‘m

M=28f[30-2(2.03]=726f
oM 126.56(12) _ .
f_726 = 796 = 2.092 ksi

_ 1 s - 1 3
b) I = P (12)(3Q) 2 12 )(5-5)(26)

=27000— 16111 = 10889 in*

_MC _126.56x12 x15 _ .
f==r= 10839 =2.092 ksi

3] mE-EEEMER BE25T (7.5m) » ARBSWE L kip/ ft
(15KN,/m) BUEZA# 8 ft (2.4m) H%FHE I kips (40KN ) -
KFQOEATHEHNHBE M= (CHET ) (RHEH) > OBHLA

ME | st mARREES -

y f =

— " (1,500mm)——= }

__i_4" (100mm)
16" ( 400mm)

_." 12,, t*—
(300mm)

piE 32

#®: (@ ,
8 .19k ‘pk/ft
T V¥ Fi

fe—— 25" ———=

R, R,

R, =12.50+9 x—%: 18.62 kips

R, =12-50 +9 x%: 15.38 kips

V=15.38 —x



B BMZELHEAR

BV =0 MEX
Blx=15.-38RAR/RAZM

M=R,x —% wx?

=15-38 x 15-38 —%X 1x(15-38)°¢

=118.3 ft-k

16"
£ >T

o . .
12" fe

%Eﬂﬁﬁﬂ&ﬁﬁﬁﬁ*&ﬁZﬂﬁﬁ%

%x 12 Xx*+48 x4 x(x~2)= (12)(20—x )z

x +32(x—2)—( 20—1)’
BLXBzx=6.44 in
BCORFEARRR L2C, RERARRE L2C,

2.44
c, Z(L S ) x 60 x 4=165:5 /.
c,ﬁ% 244f,x12x244 5.5 f%
C,x2+C,x(4+244)

B o B TR 2 B x, = oo

_165-5f x2 +5.5f. x4.81
165.5f¢ + 5.5/

=2.09 in |
B POEEE ZER 5 =+ ( 20 - 6.44) = 4.52 in

7]#0=20—2-09'4-52=13-4in
M:(Cl +Cg )a )
118.3 x 12 =( 165.5f. +5.5 f. ) x 13.4

R



4

FHEELT R

fe =0.619 ksi = 619 psi

6.44 13.56

f. T A

s -13:56 . _13.56
6.44 6-44

X 619 = 1303 psi

1
b) I =— x60x%x4°*+60 ><4><4-442+l3x12x2-44"‘ +%x 12x13.56°

712

= 15082 in*

._MC _118.3 x 12000 x 6.44 _ .
fo= 7= 15082 = 606 psi

_MC _118.3 x 12000 x 13.56 _ .
fo= 7 15082 = 1276 psi

3-3 FURGRZS. =3500psi R f, = 60,000 psi> B LA EHERERE
SETHE D AR » Yo MMM, » EOERE60% » RERZ
EAMEER (5 BEREY) o ( /. =24N,/mm? » /, = 420N /

mm? ) o

Tt

19.5" 19.5"
3-#7 J 3-#10

¢« o o e o o1

-

12" —~ k12—
(a) {b)
ME 3.3

# : oy
Q8.

I -}_a ——

T

@®C=0.8/.'ba=0.85%x3.5%x12 xa=35.7a

T=A.f, =3 x(0.60) (60 ) =108 kips
C=T



H
i

E BWIELHGESE S

_ 108 -
35.7a =108 :>a—€5.—7 =3.02 in
a
My =T(d~-—
( 2) |
_ _3-02, 1 _ ,
=108 ( 19.5 3 ) xl2 =162 ft-kips
bC =35.7a ’
T=3x(1.27) x60 = 228.6 kips
_228.6 _ ,
a = 35.7 =6.41 in

a
M,=T(d—-=
(a2,

=228.6 ( 19.5 —-M) x L= 311 ft-Kips

2 12
M. =1.4(0..4M.., )+1.7(0.6M,) = 1.76 M,
» 0-90
M. _ 162 _ SKEPS veeeeerer oot _#
Mu—l.76—l—.—7—6——92ft klpS l 3 7
L ) _#
M. =“1.76 ~1.76 =177 ft-kips _ 3 10

-4 FEREXRFEH, “ﬁt%ﬁﬁ?@ﬁ%ﬁﬁ&ﬁlﬁéﬁ&%Zﬁ BRETR - TR
" A% r%%&%@ﬁ%&ﬁﬁﬂumﬁﬁﬁﬁﬁo f'e =4000psi » f,
=98,000psi ( f'e =28N,/mm* % f, = 400N /mm? )

T
14"
sl 1
I-—M”—-'-{ ME 3.4
B EERETEMZCE
« ] 7 = 57005 + 0-go7 X 14=84"

8y =0.85x, =0.85 x 8.4=7.14"
C =0.85f". xb xa,
=0-85><4x14x7-14:340kips

14"



6 WMBBELZEIRE

A :"2.);48"(225-86i1'12 -

4BFE1IWMHCA, =1.27x 4 =5.08in%? <A,, =5.86 in?

SHAEZE GETETEAGR ‘

MaxA: <0.75A4:, =0.75 X 5.86 =4.39 <5.08 in?
AEACI HE

3-5 WE B4 ft ZWLHEHRSE .0 kips / ft ZERER 1.3kips
fty REE (LERE ) RAREHEZEERTL » d (Wb /d AR
1.75 ) REBHER A LROBHF ZBARST  OBHFZH/DIRT o fo=
3000 psi * f, =60,000 psi (BFEACI-10.3.2%10-.5.1 ) (&K
E=15KN,/m B#E=19KN ms f, = 420N/ /mm? » f'. = 21N
/mm? s B&=7.3m ) °

& @ KBHERYT b NFHFRYT
 pme =22 =0.00333 _ pmee = 0-75 ps =0-016 (#3-5-1
0 — O P
Ro=pfv (1 5 )Eﬁt”“o.ssf',“%'szj’
R. =192 psi Ru =779 psi

M»=1.3(24)*,/8=93.5ft-kips

M.=1-0(24)*/8=72ft-kips

My=1.4Mo + 1.7M:.
=1.4%x93.5+1.7x72=253.3 ft-kips

M. 253-3 x 12000 ,

. 2 — — 2 — 3

bd = $R.- 0.9x192 [ABE bd® = 4335 in

= 17590 in® _
‘ d d

b d T b d -E-
18 31-3 1.74 12 19-0 1.58
20 29.6 1-48 14 176 1.26
16 33.1 2-07 10 20.8 2.-08

REHERITE HEEERYR

18x 34 d=31.5 12 x 22 d=19.5




FoE ZRMIEENEEE 7

b:a/(ll—’?f]%o)—gzl'ﬂgl in bvzsﬁ%:llﬁ‘?*“
A.=0-00333 x 18 x 31.5 B — 253-3 x 12000 — 738
=1-8%in? * 0-9x12x(19.5):
738
£ =0.016 Xm
= 0-0152
A. =0-0152x12%x19.5
=3.55in?

3-6 FRIM3-5@S" =4000psi » d b AKI2.0 o ( £, = 28N, inm? )
. @BABHFRAF

pmcu‘ - szO = 0'00333

S, 6000 B
T0-85f". 0.85 x 4000 — 17-65

Ru:Pfy(l—p——;") m

R.

1!

0-00333 ¥ 60000 ( 1 —2:00333 x 17.65 , .. .

2

Mh:(1-4x1-3+1;;7><1.0)(24)2:254“_kips
M. 254 x (12000 .

bd’=¢—R—u:O‘cf‘; x(194 ).:17400 in®
d =2b
45 = 17400 b =16.3 in d = 32.6 in
R16 x35WEm
p. = 254(12000) "

0.9 x 16 x ( 32.597 - 200psi
BATRAKRZ 16 x 35 M E#ES
A,=0.00333%16 X 32.5 =1.73 in®
BERBE 16 x 35 F14—F g
BH.C=0.85f". ba=0.85 x 4 x 16 x a
T=4x0-44 %60 = 105.7 kips
C=T>a=1.94in

Ma= 1057 (32.5 - 194

&
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757 10 ek - 2% ST RE Y

OM. = 250 ft-kips ~ M. = 254 ft-kips ;.0K

L)/ NEFF T

Pmez = 0'75 Qs :0'0214 ( i:B'S-l )

pm
Ruzpfy(l_’j)—)

= 0.0214 ><6oooo(1~-U‘02142’< 17:65
= 1040 psi
. M. 254 x 12000 _ -
bt = R =09 x 1040~ 3250 in
d =2b
46°% = 3250 b =9.3in d=18.6 in
210 x 218\
254 X 12000 3 B
Re = 00 x10x 18.5¢ = 990psi
_ 990
P =0-0214 x T5p5 = 0-020
A, =0-020 x 10 x 18.5 =3.76 in®
#3-4#10
B8 C=0.85x4 x10 xa=34a
T=3x1.27 x 60 =228.5 kips
C=T>=>>a=6.72 in
Mn = 228.5 18-5—§'2£)‘x11—2:288ft-kips

PM.=0.9x288 =259 ft-kips >M. = 254 ft-kips S RER
®R10 x 21 B @MHEHE 3 - %10

3'1 %E[ﬁ%B‘S ’{_E]_f,c :4000DSI ’ d/bj(*@l.ZF) ° ( .f’c :28N/

mm? )

@R AREHRT

RSB HF L om on :2709 = 0.00333

@_L)‘é‘jz;ﬁﬁku = 194 PSl
bd* =174001in?
d =1.25%



FoE ROCERE AT
27.

1-565% = 17100 b = 22.3 in 9i
#® 23 <2z d =29

M. 254x12000 s
©Tebd T 0.9x23 x( 29)F  — 175194 T4

#A22x30 d=27.5
254 x 12000
0.9 x22x (27.5)
A =0.00353 x 22 x 27.5=2.02in* 3 - #8
BMHE  C=0.85x4 x22xa=5].044q
T=2x0.79 %60 = 142.2

P, = =203 psi

a=2.78 in
CMa=142(27.5 - 278 5y 0 L 50609 feokips
2 12
PMn = 0.9 x 308.9 = 278 ft-kips *> 254 ft-kips
SERER
BRH22 x30ZHH HTES - +8
(o DEF R

Pmaz = 0-75 ps = 0.0214
R. =1040 psi

M.= 254 ft-kips

bd? = 3250in?
b=12.8in  d=16
A 14 x 18HiHEd = 15.5
254 % 12006

R =g x1axCi55y7 =100
1000
P = 0-0214 005 =0.0206
A, =0.0206 % 14 x 15.5 = 4 47 in*
A3 - #11

RE:C=0.85f.ba
20.85 x4 x14 xa =47.6a
T =f A, =3x1.56x60=280.8
C=T>a=5.9in
M. =280.8 ( 15.5 —%)T{); 293.7 ft-kips

9



10 BHRELBHER
PMn =0.9 x 293.7 = 264.3ft-kips > 254 ft-kips
CHRIA X 18 ZEERGRS - # 1)

3-8 —HEMRE L2 in - MEE22in» KD ERE I 60 ft-kips BEREN
& 15 ft-kips » AT HHA MG /' =3000psi » £y, =40,000psi
o (F=300mm> {f =560mm » R EHE=20KN-m » E#EHE
= §0KN-m+ f.=2IN/mm? > f, =280N,/mm* ) o
#: Mu=1.4(15) + 1.7(60) = 123 ft-kips
M. 123 x 12000 .
B =g bam "o x12x ( 19.5)F ~ 360psi
At
”:}%( 1-V1 '2%& / ”’:o-gsvsfz 20?53 =157
= 1;.7 [1-/1 -2 1450.0705( 0 1=0.0097
A, = pbd =0.0097 x 12 x 19.5 = 2.27 in?
%3-48 A,=2.37in’
d=22-1.5(R#M) ~0.375 () ~ 0.5 4 8 (MHLE)
= 19.625 in
BHE :C=0.85x3x12xa=30.6a
T =2.37 x40 = 94. 8 kips
C=T=a=3.10 in

M. =94.8 ( 19.625 —§-'2—1—0 ) x—l—%: 142.5 ft-kips

M. = 0.9 x 142.5 =128 ft-kips > M. = 123 ft-kips
TR L - ERY 1

§ —HMRE 20 in o MEHE 40in » KZREQEIERE 500 {t-kips R 2K
B 300 ft-kips » AR FERZMG (@EAR DM ) © /'« = 4000psi
» £, =60,000 psi © (RR~F =500mm x 1000mm s FHREHE=
70t —m > REELME= 40t —m> ' =280kef em? + f, = 4200

kgf /em? ) >
#: M.=1.4 x 300+ 1.7 x 500 = 1270 ft-kipt
M. 1270 x 12000 - 635 psi

Ru = ;= ~
pbd 0-9 x 20 x (36.5) . 1B 34 5 kR 5



BZE RMZEEHERE 1

_fy 60000
T 0-85 f'. 0.85x4000
I 2mR, .
p:i[l—x/l—zm ]
m fv

1 [1»_\/1_2x17-65x635]:O.011‘§\

m =17.65

T 17-65 60000
Prez =075 p,
p =085 Buf'e  BTO00D
£y 87000 + f,
:0-85X0-85><4000 % 87000
60000 87000 + 60000
=0.0285

pmez: =0.75 x 0.0285 =0.0213>p =0.0118
A, =pld=0.0118 x 20 x 36.5 =8.63 in?®
®5-#9F5.-+8 A, =8.95in°
M :5-#9M5-48
C=0.85x4x20xa=68.0a
T =8.95%x 60 =537 kips
C=T=>a=7.9 in

- M. =537 ( 36.4 — 7-90 ) L= 1450 ft-kips
2 12
$Ms=0.9x 1450 = 1305 ft-kips > M= 1270 ft-kips
= RER

SHERS - #9M5 - #8
HW: d=40~1.5 (REF) 0.5 (#4HH)-1.13 ($98H)
—0.44 (ERZ4)
=36.4 in -

3-10 B LIGMBr e M — WX EN R  HRBE 301t » AZ.2kips,/ ft Z
TEKE - | kips /It ZRBERRCAE» 8B '« = 3500 psi » 7, =
40,000psi o (B =9m» BHE= 30KN,/m>» R#HE= 15KN, m
» f'e = 24N /mm? » f, = 280N ,/mm? ) o
(@B REBIERE > HEFRROMGE » REt— Rt 2R o
ORI BREZA— BB ESR THBE BT T2 E - 6 @R DR

o (7 R e ANERACI BRBRESHEZL) o



12 WO BELZTHER
#: AR Rton
®0=0-75p, = 0.0324
Sy 40000
"= 0.857. " 0.85 x 3500 — 13-44

R;:pn(1~%§)

= 0.0324 x 40000 ( 1-—94953%§il§4ii ) = 1014 psi

RRBRZHER 0.4 k /ft
Mb»=1.4(30)*,8 =157.5 ft-k
Me =2 (30) /8 =225 ft-k
Me=1-4Mp+ 1.7M. = 1.4 x 157.5 + 1.7 x 295
=221 + 383 = 604 ft-kips
R M. X .
R gk TOiE = 7940 in'
b | 4 | @R+
14 | 238 14 x 28 R 58 %
15 23.0 15 x 27
16 22.3 16 x 26

EEEAREN G
o R w m R d M.,
14 x 27 [ 8- #11* 23.2 715
14 x 28 | 8- #10 24.2 660
14 x 30 | 4-#1153-410 26 .0 710
15%x 26 | 5-#9>5-#10* 22.4 657
15 x 28 | 6-#10+2-#11 24.5 681
16 x 26 | 8-#11* 22.2 691

¥ oM pna: = 0.75 p,
M 14 x 8B/ NRT2R
(D) BB BB AT
Be=0.375 ps =0.0162

Ru:va(l_%’}
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BZR ZWIBEHERE 13

0-0162 x 13-44

= 0.0162 x 40000 ( 1 — > )

= 577 psi
BRRZEHERO0.65k /ft
M»=1.65(30)%, 8 =185.5 ft-kips
Mie=14Mp+1.7TM,
=1.4x185.5+1.7 x225=0643 ft-k
M. _ 643 x 12000

2 — =. in?
bt =R = 0.9 x 577 14860in
b ] d I size
16 | 30.5 \ 16 x 34
18 | 28-7 | 18 x 33
#16x34 d=31.5in
643 x 12000
R“—gbbd’ =0.9%16 x( 31-5 )¢ — 239 psi
R.
,,:_( 1-v1- 2'” )
J ZXI3-44‘><539 _
13 L Y1 T5000 1=0-015

A:.= pbd=0.015%x16%31.5=7.56 in?
H8-4+9 A =8in® SRER

— MR 32 ft » REIEWE 1.5 kips /ft BRARKE 1.5 kips
It BRR2EE BEAHL o AKWBTEMA L2 0.375 WEZRE
ACI - %9-5a 2B » RBGEH RZMERM TG - & S« =4000psi 7 f,
= 60,000 psi o ( FRE = 2000kg /m » FKE= 2000kg /m » HE
=9.8m> f'. =300 kgf /cm? » f, = 4200 kaf /cm? )

Ulttlj1

=

BRREE0.6 k/ft
Wo=(1.5+0.6) x1.4=2.94k /ft
W.=1.5(1.7) =2.55 k / ft
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MR LB H R

2
pe =2 BB 2 707 fe
pe = 0-0285
p=0.3758, =0.0107
S 60000
7= .857. T 0.85 x 4000 — 17-64
R.=pfy (1 —”2—’" ) =0-0107 x 60000 ( 1 —0'01072”7'64 )
= 581 psi
. M. 702 % 12000
bd? = = = in
@R, 0.9x 581 16100 in
b ] d } h ' AC1%9.5a
16 | 31.7 | 35 haw = L 232002)
18 | 29.9 | 33 i6 16
16 % 36 d =33.5
702 x 12000 B .
R = 0916 x( 335 — o2lpsi
A, =0.0107 x 16 x 33.5 x221 = 515 ine
581

B2 -#11°2- 4954, =5.12 in*

BEH . C=0.85//ba=0.85%x4x16 xa =54.4aq
T=5.12 x 60 = 307.2 kips
C=T=a=5.64in

5-64

2

M. =0.9 x 782 = 703 ft-kips >Ma =702 ft-kips

A2-4#11>2-410 A, =5.66in?

B R #8816 x 34 d = 31.5 in

C=0.85f.ba =54.4a

T =5.66 x 60 = 340 &

C=T>a=6.25in

6-25 ) x L

2 12

Me =9Ms = 0.9 x 801 =721 fr-kips > M, = 702 ft-kips

M =307.2 ( 33.5 — ) XTIEZ 782 fi-kip

. M. =340 31.-5 — = 801 ft-kips



