RERIMERET R FET RS
v B 110 & 12 *#






B i ¥ atRES R
%§¢ijﬁj§,$§zL‘?Hﬁ§£ﬂ;i

TR

pIEIERE L RS
vER R 110 £ 127






%:’k’ ° ° ° L] L] ° ° ° ° L] L] ° ° ° ° L] L] ° ° ° ° m

PR T T S |
Fi‘%tﬁ'?'?l
A EBBIE o o o 0 0 0 0 0 0?2
.w%,qﬁkkx*q,;mp\l%iﬂ/g.....2
'IE%E,%‘]FR“‘L""""""'Z:”
G OSERHZ A e e e o e e e e e 0 023
‘-;gﬂ,;ﬂ,rgp{ax............u

® W
o 1y ]
B OB H oH

¥
R %3
5

s
Iy
v

v

v

Iy

33
Jus
s
wh} s
:,,L

e A e A R LR A b
..ﬁ-,‘a;q—;-gﬂat’glgj‘;............47
§ B2 AW LIEFL e o o o 0 e e 0 00 e 5]
R L A N S N ) |
ARG WY BREE - - - 261
AR A

1
Iy

3

)

s
g
&

#
|
%3

° [ ] [ ] ° [ ] ° ° [ ] ° ° [ ] ° [ ] [ ] (] .64

Iy

E ¢

4

s
MoGE M

-gg

T &

i

\

b ik

[ ] ° ° [ ] ° ° [ ] (] [ ] [ ] (] [ ] L] ° [ ] .85

»
o

!

° [ ] [ ] ° [ ] ° ° [ ] ° ° [ ] ° [ ] [ ] ° .85

33
%
& 4

° [ ] [ ] ° [ ] ° ° [ ] ° ° [ ] ° [ ] [ ] ° .86

%‘%?I}Fﬂ. [ ] ° [ ] e o O [ ] ° [ ] [ ] ° ° [ ] [ ] ° ° [ ] ° °

e 1 B FhEREGE T A e o o o s

- 87
* 89



II



Eadli o c A AB ST ad o

2.1 % 1 24 RRRITFWILBZIHGHVRFL
222 % 2 BRI RBHASI 4NV REL
23 % 1 EARSIREIEVEYP I BRIE . o .
2-4 % 2 EAESIRED —’I‘F-ZIjil"ngJ B A . oo o

25 ﬁﬂ%/ﬂéi"‘%?_’ 5-,:: ig%‘ e o o o o
,, L‘ﬁ;ﬁ é%i [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
4-2 RC PR mRRI w2 frd .

P
1
j

* 26
* 26
« 27
« 27
- 28
* 65
* 66

III



v



5§ ¥ 5 5 3 3 3 5§ ¥ 3 5§ 3 F F F F FF FIFFIIAS

HEN
1-1 RC £#2 RC BB L TG H e » ¢ o+ ¢ 9
1-2 ACI 318-19 (S)2#% RC £H w4 i@ i B - - 10
1-3 ACI 318-19 (SD&% RC RF & HHTLE - - 11
1-4 PEER + = G RF EPERRFEHS 2 - ¢ 12
1-5 PEER + ¢ 4382 F R EF%HKE - » - - 13
1-6 NIST 2. RC ®#55 -] * RC 1% & 1 &% 6]+ - 14
1-7 NIST 2 RC ##%ra 2 RC % a4k 1R 6«15
1-8 4 2RI BP AN EIUEBEBLFLIN 16
1-9 RiIFREI SHERFLF RC FRE w41 REF - 17

1-10 RC RHEFHMFRLEHSG 2 oW » « - 18
1-11 4p$3RR 3 BHRFRWE LW » » « o« 19
1-12 OO% 16 & RC 2§ iz RC Rgsif - « » +20
1-13 OO% OO0 15 % RC ~HEHEEW » » 21

1-14 OO% RC “ HEFHBCHLEERIEF - « 22
2-1 S6D 2 S4D RS FE =~ :mm)+ + + 29
2-2 S6D-SHB ¥ 4% M(E = :mm)+ » « « « 29
2-3 S6D-SHT P i:fi¥re M(HE = mm)e « « « « +30
24 R RS FE = mm)e o o o o ¢ o o o 30
2-5 RH/SU £33 % & W@ 5% DI3)(E = : mm) « 31
2-6 SH/SLB ¥ ¥ %76 W@ =43 DI13)(H = : mm) - 31
27 RH 23 % 5 F(E = mm)e o o ¢ o« ¢ o o ¢32
28 ¥ 1 PR IIBYRRE o o o o o o e o o o33
29 % 2 BRIBHE B ER ¢ o o 0 o e oo 0 034
2-10 S6D ~ S6D-SHB ~ S6D-SHT ¥2_ * & 2 2|5 § * 35



S B A SRR et R AL B R R ]

5 ¥ ¥ 5 3 3 3 5§ ¥ 3 ¥ 3 F F F F F S F IS I I IS

2-11 S4D E#E#2 =
2-12 R~ RH/SU ~ SH/SLB » RH #
2-13 R %#FM2 e WE >

am............36

RFEWL 2 B - 37

2-14 RH/SU ~ SH/SLB - RH %2 & B (H i~

2-15 BEMAH 2 We BHE =

2-16 RC Rz R BE 274 W
2-17%3,53@%1351. © o o o o o o o o o o
2-18 B4k 554 T mIRE] o o o o o o
2-19 S6D % S4D R FEMWBFIFRLIE -
2-20 S6D-SHB R #H# A ¥ fcE W « -

2-21 S6D-SHT

2-23 RH/SU #®
2-24 SH/SLB

3-1 4k ;fiﬁsvm(ﬁ_).......
3-2 st WOR) e o000 o
3-3 BHMBEFEZBAE) > » - 0 -
3-4 FHMBEF EZBEE) o o 0 -
3-5 FHMERREIWMA) . - - -
3-6 FMEEREIWQ) . - - -
3-7 #HWREIZERA) . - - -
3-8 FHRFIZEWNC) . - - -

REMERIREIW
222 R Bt RB I mER e « o o
FRHERTRIE . -
FEHERSRIN -
225 RH R#MARI IR -« « -

3_9 ‘?E#:‘_l‘:.‘;ﬂ ﬁ:‘! ﬁ&%ﬁ%m [ ] o ® [ ] [ ] [ ] [ ] [ ] [ ]

3-10 SRR & 3T R PIE

: mm)

:mm)o e o o o o o 038

- 38

:mm)o e o o o o 039

. 40
. 41
. 42
. 43
- 43
. 44
. 44
. 45
. 45
. 46
. 52
. 52
. 53
. 53
. 54
. 54
. 55
. 55
. 56
. 56



=

5 ¥ 5 5§ 3 3 3 5§ ¥ 3 3 3 ¥

1)

W] 4-14 S6D-SHT #FM R 4 ¢ 23 55 B3 &F

(Ia)
[y
[

WHRELIEE SR
3-12 B2 FHLEHE
3-13 #FHWITHE - - -
3-14 FHPEE - - -
3-15 #FHARRA W E

3-16 S| tSTERUR « o o o o o o o .
mlwé@gﬁfﬁﬁ........
4-2 3 RGEL RBEWERE o 0 - .
4-3 S4D #FHR» L2 2B W(F 7 2@R) -
4-4 S6D MR+ P L2 2B W(F 7 2R -
4-5 S4D FM e P L2 =B ¢ BRI 0 REH EKF - 70
4-6 S4D FHRw 2B ¢ AT HI R YK 70
4-7 S6D #FH R 4 & BRI D BBRHER - - - 71
4-8 S6D »fEZ B¢ LAK AT REHE - - T1
4-9 S4D gﬁﬁ_gmgmg;f&m. ¢ o o o o o o o o o
¥ 4-10 S6D gﬁgﬂ_@%ga;@m. * o o o o o o o o o
W 4-11 S6D-SHT #Mpl» £ £ 2 =B W(F ¢ 24) -
W 4-12 S6D-SHB 2Rl £ 2 = H W(F ¢ 2:) -
®] 4-13 S6D ~ S6D-SHT % S6D-SHB %l ¢ %3 « -

W 4-15 S6D-SHT i#f =4 ¢ 2w S P &
F) 4-16 SOD-SHT =4 ‘wiBpL3KF « « o o « o o
W) 4-17 S6D-SHT =4 iR I% K+ » « » » « »
W4-18 R % 4 2 ZHB-FEZ BW « - »
W4-19 R % 4 2B L2 2pe M. .

« 57
« 57
- 58
- 58
* 59
* 60
* 67
* 68
* 69
* 69

« 72
« 72
« 73
« 73
- 74
« 75
« 75
« 76
* 76
« 77
- 78

VII



FHP R SRR B ARG PP R

W 420 R @M E£2 2B 20 S RPFEF - 79
W 421 R ZFHpw L2 B 7 2RK eSS RBHEKT9

1)

5 3 35 ¥ 35 3 3 5 3

VIl

4-22 RH/SU #M{ £ 2 =8 ¢ 2031 5 REH&F - 80
4-23 RH/SU #H e 2w RSHEK. « 80
4-24 SH/SLB #HF €2 =8 ¢ M3 SRR R &KW - 81
4-25 SH/SLB ##t-# ¢ 2R F+ 4 S R LH & - 81
4-26 RH #M{ €2 46 2R3 S HPHEF - - - 82
427 RH #HFTE£2 B 2MR e A RBHEK- - 82
4-28R$§i§.§m€51¢;£§l§]- e o o o o o o o o o o 83
4-29 RH/SU #M mReLE B » « o o ¢ o ¢ o o « 83
4-30 SH/SLB R m3Cpsf @]« » o o » o o o o o ¢ 84
4-31 RH #HW IR F o ¢ o ¢ o ¢ o o ¢ o ¢« o «84



w9

I

AETVERGEHE > ORF R AP TS R SRR
B XREFELSRELL 0 R AT EE ORI 0 h h A B

o -

IX






K =

B4 4w SRR SRR
SRS E 8

B g 55052 (RC)EE Ay a%‘w& ﬁ%ﬁﬁﬁﬁﬁm%omﬁrﬂﬁ
SRS [1H* Tausk  apk Pl AR 2 & IR
=

.

F_L
\A—\

IR T OLF AL ) A (E o 3 R T :‘:ﬁ#% P ER S R
AN p s > F14 B AR R 0 Lk I AR R 2 B
%ﬁm*i’?ﬁ%igﬁ@%’@%ﬁio
P A R IR S BT PR A R B e 3
H AR L AR B e f PEALE S RPEE e R REL O H

\5&

P R ER < A ek o R SR e g §HET Eﬁﬁﬁw’ﬁa
%a%é%ﬂﬁﬁi%’%%mﬁ% B e b %) ¢ EFHH %
H e 75 ﬁf‘ufwzi%— (e R *;ur.:) SRRERE N e =3 fﬁﬂﬂ'm&fé
Ak > AREREMEFELL > N BT PR EAR o A E T St

fﬁ%%%uﬁ%iﬁﬁi%ﬁ?’4%{%£ﬁ@ﬁﬁ§ﬁ*°

BRR BETR 2 e s  HARIEY SHRET IR LR
A2 BERS RRLSERER WL LSIRBREMAZ AP RESL BT
TR BRI (115 15433 §% RCE N Pae® s 0 4838 RC
HAPR » e d 4B ISR AR - RS BFUFERS L EE NS
2 iTe A BRP SRR 1R 1P ORC FANRIREBE
REEFET o gt P ZE AW E A RC R E RC KBRS DR o f
ERCEZ & AEE T R%HE > FLHB 1-1-

AEL RS AR AR AR AT R 2 e 8 B Al HRGR D R
R T AT E %Y CEFFRFFEFI A F I D(DRERP MBS
R TWBFHEERE S SRAL PA AR PE 2 RCFE RC ik
SHEREZFE R (DRFI DG LR FEW S DA R RS S
DEHHE  QFTEETRERP ER LT R o

XI


https://baike.baidu.com/item/%E5%BB%B6%E6%80%A7/10081149

AP ERZIIENF e ARM e Pl wAE S - RC R 2
RC Fia2 i - B2 RS % 2 L2 A47 ~ 12 Byl ? 20 X[ 3F ¢
kO TR E R FEAMER A LB NEFRL ALY B AR
;,ﬁea%wpiﬁlﬁﬁwxﬁapﬁJ,@Rc¢aﬁaaa#17&ﬁw
FA O R ST SHSARL S LT PR LR AR s R
f& L Fg i 58 i&#iﬁl°$P”Q**ﬁ%?ﬁ7mwﬁm%*RC$$%x
BAE R XN N0E 42 26 %2 5% SPHAEE 1% % 2= RCRRA2 &
PR 2050 5p gt 70 p AP 2> 367 19p 2
ﬁi%ﬁ’j%75225%$$ﬁﬁ¥’@§ﬁ CA R REIAGIRT ZF

N

&-k
‘\‘l‘r

E‘IS

ZpAR 3 11 7 24 p 2 RCEFM2Z 3 8% ¥ R 3 B%R G2 FRE L7 o

Z~ELRFR

(D7 TR SRR, F 15433 &R RC EWEHAFE » 2L 4
L-EEER R R SRR FAE L LR L RS L LR L S

HoomE PN SRRD 1% A RC X '%ﬁoﬂﬁia',%’jﬁﬁgﬁuié
1o AFTG ASHFN AT 0 240 S6D ~ S4D ~ S6D-SHB 2 S6D-SHT % 4 i 2 2548 -
HY SOD HEMF w4k SIES 6 BE | Gip P 5P S(D25) > ¥ ¢ BA A FRE
B SAD BMHE o S IEL 4 BEo) S P 5P D25 P ¢ B A e
B 455 5 S6D-SHB 8 o 4k S VRS 6 BB ] %im #8538 2(D25) 0 ¥ RY 4
feR S HMAESMI AT AN P HE e S RF 44 & S6D 2 S4D 4y
10 5 SOD-SHT 248K o 4 S P EE S 6 B ] %w $ 883 Z(D25) > ¥ B A 8 pe
PHESEMABSFHIC S8 P HE A RF L4 & S6D 2 S4D E4R4p
oo FTT AR E I SAD EMA f ek Rk A5%P 0 WA PR
250 86D HEA f e KR E 40%FF 0 B R G P ERROE R BE
SAD ARG K = 4 5 B EE S 100 mm > S6D FEREH 4k 55 FEES 150 mm F B o ¥
S6D-SHT % S6D-SHB z:482 f v $ed 7 i S6D 248 4 it o
QFEPEA L5 A RCEE RCHBOELEDFR Hoikst RCE 2 i)
EERREBE AL AR AT AR 0 ARG 4 B~ A SR

T
&S
e

%
.
F

XII



B EN AR R e R RRE ] SRR RIUSU 4 -
SH/SLB 74 » 1 2 RH #40% 3 miste #60 it o 4 A FIRPalBE £ o
fowdydh AR o RH/SUGEHI( 35 048 2 i35 2 450 < 4 > il el U] 8
£00 2 LR S AR RH (L 5 B2 fi 9 551 ¢ 4)%2 R
WL B2 B> @852 F < F)E =2 > SHSLB ;#H(1 S k#2851 ¥
o o BN 2 AW P S AR B L JtRlR TS SHSLB A2 £ T A S
SRS I S R S € IR

QLB RFT T 8 MRl 1 F 48 & LAF - G 8 BRAE L MY - B A
PR EBERER e e i HE LRe P EESE LAR £y
o HRFIANERMY TR GE AL T R - T R R
385 o Rl R R RE 0 e b BRI -

#H#FF 8 BRFME » e LRBARRPFRFONT > (o AFFELRANT P
B8 % % enfEA5 > gt ¢b Pinching(dc fﬁ)*x){%ﬂg B o PR 28 4357 i 5

4.0%r b o wf R A

i REREA

MG WY FauEik oo

AFEIRLAGAE T ERIBFBRFT R REAM PR
* 7

%%’Hﬁ%mﬁlﬁ?ﬁ&.o—f
APHBM ¢ A IR A
FRPEBR P RINE R T e

B ] I
72 &3k

Bid TR SRR ¥ 15433 R T RCEWEPERE > AL
BB A B R - JRAHS B NPLES L AR RS PH TR
A REPMHSRFI IS IFHORC 2 SRERLBE S RBIIUY
It P ZEAT S A RCEE RCHBORLEDEFR Bois RCE2
A AEE T Rk

AP AHTES RPN AT AT A 2 2 8 Bk A4k SRS R
o DA% R RHRE ARSI m SRR R 2

RC 22 RC v HREMBMN ZBE -FLREFR > f v ltimN

B

XIII



BUpRE e SRAL R AR BTl R

S6D-SHB z##f(@ B2 sipe s 8 Hat B 4409 57 % 2 #)% & i > S6D-SHT #
MR LSRR RSl RE 4 A 2 )2 o S6D FM(YP LSRR
i) A B A > JRl R F 5 SOD-SHB ;248 ¢ A 1 sipey 86 > HafZ g4y 9 ™ >
i fddleic e ¥ RHSUGFH(L S BB fF5 535 <+ Rlapi U8
T2 A e S E ) S B RHEH(L S kB2 6550 4%z REwa
$57 A 0 f@ s 50 ¥ T f)E &2 o SH/SLB RR(L S kB2 s A ¥ <+
Jisidgte 2 AWM IADIEL - FLHEEFTRERPER ST 0 TV
HFPFT TR S o U fRARP 1 AR AR A

XIvV



|
it

BRIP4 53R 2 (RO)SZE AP o OB ARF G F70% - RiFMRE
BRI (1Y TauSR  TRE  F Y PEREOR RS 2 &Y
¢ﬁ%%,?u%ﬁ&%mwﬂm%’ﬁ@@ﬁgﬁﬁni%%iﬂ%ogﬁai
RSB 0 F4 BB R R o RN R 2 BB

g > Va4 FRE o 85 KE

PP I FE T R 2R E BT P e BB RN H e A
b g E gL S AL BN S PEAREE R R e BRSO E
Rh R, RN S A b s 0 B3 MR §FEINEPEEEL > LA
o AEETHERIE  PEPAFYEYE B R TN SR8
Hde o 17 5 el R R PR o TS A e R et B
ARG > AR HEEL S A BT FFal R EAR > AT L
fﬁ%%%uﬁ@iﬁﬁiﬁﬁ%’#%{%ﬁﬁ@ﬁﬁiﬁ*°

A SRR BT 2 e dn S 0 HA R SRETS BRR LAy S ER
BA 2B R4 SRR L SERT WL SRR AP REL R
TR BRI [1]% 15433 &R RCEW 4R > 1 558 RC
AR > At AR A4S E F IR 1A 44 ’ii::,‘ﬁ,uf,@g;fﬁ,;iiﬁié
BRIt A AR AASRREI B IFTHORC A ORERS BE
REFUET o gt WPpZRALH T 2RCEE RCILBHHESE DR hodk
ERCEZz & AEFT&KFE 08 1-1-

gy f%hm+ﬁﬁwmlﬁazﬁkk’%a2ég8&%§MHEMﬁi%$
R T AP R %Y CRFIRFE -GS E R I (DRERP MR
R D BHESE $E SRR Ba R ML S 2 RC ¥ % RC Ltk
SHEE LY TR (DRG] D SR R D AHAR R R
FoEFE QFLISFTRERPMER TR -


https://baike.baidu.com/item/%E5%BB%B6%E6%80%A7/10081149

WU e SRR A RER BEL TR

$o8 B EZEARP

AHzaiFpFe %w%v%7wwﬁm& RC 2482 4] 2 %2t -
RC B:RHz AT 2% 2 B % 2 FIZ A4~ U E By B AHIR e
EIE - ﬂp*%ﬁg‘fxw#pﬁ@i}l&_l DR REPECECE NI e N A

%’%4v%ﬂﬁ$%1ﬁ§%$$@iﬁﬂ’%RC%L%Q KL Rppen
5 o NEFENES SREFA R 2P PR TR IEXE 2N s

=y

RIS L RGEE ED o RATF © %A ARM Y fRL WA & 2 RC 2 3EA2
BBE L A0 E4 T 2602 58 598 % | x2 % 2= RC EE2 K
PERARTE 3050 S5p R Bg 70 p FApzd 367 19p 23

RAEE T 0 P RIBAItE s BHRE A BT RERAR T IR
Zpfeoat 110% 24 p 2 RC B2 b 385 ¥ % % 2% 8 % 2 Lo 4

=& K&Léﬁ»ﬁamplﬁmm

AR L AR b RC 2 ;]Mz,;}gﬁ«,gﬁﬂﬂv}];kmaﬁﬁg: FEIR 4T
F 2 AHE PN AR FRITIE TRM -

1.31 F*2 iph ‘i')lflé

dOR R R I RRFRF -k AT ERRRS S E(AC]
American Concrete Institute) 22 ACI 318 i # (Building Code Requirements for
Structural Concrete and Commentary)m #7237 » F]p & ? IR N B s i35 o e A
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(1) ACI 318-19 (S]) (Building code requirements for structural concrete and commentary,
2019)
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(b)150 mm -
()6 & 2 5% B jZ(ASTM Grade 60) ; 5 & 2 55 & jZ(ASTM Grade 80) °
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2%, 3 L% 187523 18754 R T2 F & ;fn% SEe % 18641 ¥R T2 £ RK
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(2) Effect of hoop reinforcement spacing on the cyclic response of large reinforced
concrete special moment frame beams (Marios Panagiotou, Tea Visnjic, Grigorios
Antonellis, Panagiotis Galanis, and Jack P. Moechle, Pacific Earthquake Engineering
Research Center, University of California, Berkeley, USA, 2013)

AFFIBlFEF2A A FEARZF B ERR 0 U %E ACT 318-08[4]H
oAk S5 PR T L M T3 i ACI318-08 B AP 222 %7 - A B R
=4 5 762mmx1219mm LB 1-4 % B 1-5 -

(3) Seismic design of reinforced concrete special moment frames: A guide for practicing

engineers (Moehle, J. P., and Hooper, J. D. NIST 2016)
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(a)% {1 %1% 7 F (Make the beam wider or narrower than the column) °

(b))% 21 55 % p 5 37(Bend and offset the outermost beam longitudinal bars near the
joint) °

()F A s pFHE > Ji 8% 2 4 %] (Move the beam longitudinal bars inboard such that
they can pass between the column bars without bending, and decrease the size of the
beam hoops to tightly enclose the beam bars) °

(d)%F A S F#> > H oA B4 55 (Move the main beam longitudinal bars inboard such
that they can pass between the column bars without bending, and place smaller,

discontinuous longitudinal bars in the corners of the beam hoops) °

(4) ACI 374.1-05 (Acceptance criteria for moment frames based on structural testing and
commentary)

ACI374.1-05[6] . % 5 R % chin 44 7% > (T AP M BHEd & a0 & f ik - 4
Voo FEERDE R R F R VERSHERR DR S 2 BAZE 3.5% ©

(5) Estimating the relationship between tension reinforcement and ductility of reinforced
concrete beam sections (Tai-Kuang Lee and Austin D.E. Pan, Engineering Structures
25(1057-1067), 2003)
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Kﬁ\ngle at supports not to exceed 135-degree

Ve Single tie to
v enclose all bars

— Bar exceeding
150 mm clear
spacing supported
by closed tie

Overlapping
135-degree
standard

hOOkSV\

Bars not to exceed 150 mm clear

spacing without support T

® N @& ° ®
Bar exceeding
150 mm clear
spacing
supported by

/ Crosstie
° ‘v crosstie ®

e o o o

Bl 1-2 ACI 318-19 (SDyi2 3% RC 1 (R) w4 5172 3 W)
(FF Rk 2 34 FTH12D

Single tie to
enclose all bars
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6d;, extension

Detail B

Crosstie as defined in 25.3.5

6dy, 75 mm
" a extension
Consecutive crossties
engaging the same
longitudinal bars have

their 90-degree hooks on
opposite sides

mIRE &

Detail A

Detail C

Maximum spacing
between bars
restrained by legs |
of crossties or

hoops = 350 mm
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B2k P mEHL AR

Calculator for Strength of Reinforced Concrete beam with one layer of tension rebar

(Sl/Metric Units)

This calculator is useful for doubly reinforced rectangular concrete beam with

Compression face one layer of tension re-bar. It uses SI/\Metric system of units. You can also use
T [ \A_ T it for singly reinforced section, just by entering compression rebar equal to
&& Zero.
n Y wﬂtﬂ,
o Effective depth is measured from the top edge to the centroid of tension rebar.

This calculator uses the concept of Whitney's stress block and measures the
depth of stress block "a" from the top edge. The user of this calculator is

A
s advised to comply with ACI guidelines for beam thickness, rebar spacing and
- ——" cover efc.
Tension
face This calculator also determines the minimum area of tension rebar required for
crack control and balanced steel area required for a balanced section.
Please enter the values in the appropriate units (SI/Metric) mentioned in the
form given below and start calculations. Click here for beam with Two layers of
tension rebar
INPUT VALUES OUTPUT RESULTS
Width of beam (mm){400 | Min. Area of Steel (sqmm)=720 |
Effective Depth of beam (mm){540 | Balanced Area of Steel (sq mm)= 6120
Compr. Strength of Conc. T'_c (MPa):|28 Area of Tension Steel (sq mm)={5629.734
Yield Stress of Tension Steel T_y (MPa):| 420 Force of Tension steel T (KN)=| 2364.488
No. of Rebar in Tension (nos.);|7 Beta 1(Whitney's coeflicient)=|0.85
Dia of Rebar in Tension (mm):| 32 'a’ (stress block depth) (mm)=| 146.226
Yield stress of Comp. steel T'_y (MPa);| 420 ‘X' (neutral axis depth) (mm)=|172.03
No. of Rebar in Compr. (nos.)|5 Area of Compr. steel (sq mm)=|2454.369
Dia. of Rebar in Compr. (mm):| 25 Strength of Compr. Steel: Cs (kN)=|972.421
Cover of compr. steel (mm):| 40 Strength of Concrete: Cc (kN)=|1392.067
Please make sure that all Strength of Compr.:Cc+Cs (kN)=| 2364 488
the values are entered 1=[1136 129

Nominal Moment, Mn (kNm )=

Reset || Calculate
- - Yield strain of steel =
Strain in compr. steel =

Strain in Tension steel =

W 2-8 ¥ 1 eRiFpRHe 2R
(FHRXR: 27%)

0.002302

0.006417
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Calculator for Strength of Reinforced Concrete beam with one layer of tension rebar
(Sl/Metric Units)

This calculator is useful for doubly reinforced rectangular concrete beam with
one layer of tension re-bar. It uses Sl/Metric system of units. You can also use
it for singly reinforced section, just by entering compression rebar equal to
zero.

Effective depth is measured from the top edge to the centroid of tension rebar.
This calculator uses the concept of Whitney's stress block and measures the
depth of stress block "a" from the top edge. The user of this calculator is
advised to comply with ACI guidelines for beam thickness, rebar spacing and
cover etc.

This calculator also determines the minimum area of tension rebar required for
crack control and balanced steel area required for a balanced section.

Please enter the values in the appropriate units (SI/Metric) mentioned in the
form given below and start calculations. Click here for beam with Two layers of
tension rebar

Effective Depth of beam (mm):

Compr. Strength of Conc. T'_c (MPa):

Yield Stress of Tension Steel f_y (MPa:

Mo. of Rebar in Tension (nos.):

Dia of Rebar in Tension (mm):

Yield stress of Comp. steel f'_y (MPa):

No. of Rebar in Compr. (nos.):

)
Dia. of Rebar in Compr. {(mm):
)

Cover of compr. steel (mm):

INPUT VALUES OUTPUT RESULTS
Width of beam (mm):300 Min. Area of Steel (sq mm)=|440
440 Balanced Area of Steel (sq mm)=|3740
28 Area of Tension Steel (sq mm)={2412.743
420 Force of Tension steel: T (kN )={1013.352
3 Beta 1(VWhitney's coefficient)=|0.85
32 'a' (stress block depth) (mm)={34.029
420 X' (neutral axis depth) (mm)=|40.034
2 Area of Compr. steel (sq mm)={1608.495
32 Strength of Compr. Steel: Cs (kN)={770.359
40 Strength of Concrete: Cc (kN )=|242.964
Please make sure that all Strength of Compr.:Cc+Cs (kN)=1013.352
ine values are entered Nominal Moment, Mn (kNm)=|410.926
Yield strain of steel =/0.0021
Strain in compr. steel =/3.0E-6
Strain in Tension steel =0.029972

W29 %2 eRFWEIPY R

(FHR KR : 273)
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Lateral Load-Displacement Diagram and Envelope of S4D Specimen
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