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(1.71)
) _ 2
Design concrete strength fFek= 24 N/ “"“2
. . . N fsyk= 300 N/mm* (When smaller than D19, SD295)
Specified yield point strength of steel fsyk= 350 N/mm? (When D19 and above, SD345)
Part of section to be checked Roof (upper slab) Side wall (upper end: outer side)
o X Toughness is not considered. Toughness is not considered.
Safety factor - - : :
Ultimate capacity Ultimate capacity
. Concrete ¥ € 1.00 1.00
Material factor
Re-bar ys * 1.00 1.00
Memiber factor Bending * Axial force 1.00 1.00 ]
Concrete 1.00 1.00
vb Shear —
Re-bar 1.00 1.00
Structure factor vi 1.00 1.00
Bending moment Md kN'm 169.16 169.16
Design mapee | N'd | kN 94.89 103.54
stress -
Shear force Vd kN 103 .54 94.89
Width b cm 100 100
Height h cm 50 60
Dimension
Cover dt cm 10 10
Effective height d cm 40 50
Safety check for bending moment and axial force
4— D19 4— D18
Tension 2
Sectional reinforcement cm —
ectional _ -
area As= 11.48 As= 11.48
of re-bar
Compression 2
reinforcement cim
As= As= ()
Flexural capacity | Mud | kN-m 178.42 225.73
v i-Md/Mud 0.949 0.75
Judgment v i-Md/Mud<1.0: 0K OK OK
Safety check for shear force
2 0— D13 0— D13
Shear reinforcement cm
Aw= 0 Aw= 0
Clearance of bar Ss cm 100 100
Design yield strength of bar fwyd N/"mm2
Shear capacity Vyd N 200.35 222.90
yi-Vd/Vyd 0.517 0.426
Judgment v i-Vd/Vyd<1.0: 0K OK OK
Judge for failure mode
L=Md/Vd - -
Vmu=Mud, /L - -
v i*Vmu/Vyd — _
Judgment -y i-Vmu/Vyd<1.0:0K - -

* For failure mode judge, 0.83 is used.
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Design concrete strength fek= 24 N/mm;
- . . N fsyk= 300 N/mm” (When smaller than D19, SD295)
Specified yield point strength of steel foyk= 350 N/mm® (When D19 and above, SD345)
Part of section to be checked Side wall (lower end: outer side) Side wall (lower end: inner side)
o Toughness is not considered. Toughness is not considered.
Saiety factor T T T
Ultimate capacity Ultimate capacity
. Concrete Y C 1.00 1.00
Material factor — — — IS S
Re-bar ys * 1.00 1.00
Member factor ,A,_Efn_(iiig .._IfuiiElA f?mf_ S 1.00 S __l.'E)_O S
Concrete 1.00 1.00 '
vb Shear S S o - R
Re-bar 1.00 1.00
Structure factor yi 1.00 1.00
Bendingmoment | Md kN-m 248.25 219.07
Design ausifoe | N’d | kN 149.98 ~144.73
stress e
Shear force Vd kN 22158 126.41
Width b cm 100 100
Height h cm 50 50
Dimension — — T
Cover dt cm 10 ) 10
Effective height d cm 40 40
Safety check for bending moment and axial force
4— D25 4— D25
Tension 2 T I
Sectional reinforcement cm S I S R -]
ectiona _ —
area As= 20.28 As= 20.28
of re-bar
Compression ) - B B S
reinforcement cm
As= 0 As=
Flexural capacity l Mud kN-m 303.32 239.93
v i-Md/Mud 0.819 0.914
Judgment 7y i*Md/Mud<1.0: 0K OK OK
Safety check for shear force
N . Y 2— D13 0— DI13
S i t m R
ear reinforcemen [ Aw= 2.54 Aw= 0
Clearance of bar Ss cm 100 100
Design yield strength of bar § fwyd | N/mm? 300
Shear capacity Vyd N 269.53 205.90
vy i-Vd/Vyd 0.822 0.614
Judgment ¥ i-Vd/Vyd<1.0:0K OK OK
Judge for failure mode
L=Md,Vd — -
Vmu=Mud, L — b - 1 ]
v i-Vmu/Vyd - -~
Judgment v i*Vmu/Vyd<1.0: 0K - - o

* For failure mode judge, 0.83 is used.
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LR T 2
Design concrete strength fek= 24N/ "”"2
Specified yield point strength of steel fsyk 300 N/’ (When smaller than D19, SD295)
pec yieldp gt fsyk= 350 N/mm® (When D19 and above, SD345)
Part of section to be checked Floor (lower slab end: lower surfacqd) ~ Floor (lower slab end: upper surface)
Toughness is not considered. “Toughness is not considered.
Safety factor . — 7 R R SR -
. . Ultimate capacity | | Untimate capacity |
C ¢ 1.00 1.00 f
Material factor|——————- orerete ¥E 4T e
Re-bar ys * 1.00 1.00 k
Bending * Axial force 1.00 1.00
Member factor f——— e — S S —
vb X Concrete 1.00 1.00
S § : - . . [ S —
“ Re-bar 1.00 1.00
Structure factor ¥i 1.00 1.00
Bending moment [ Md kN-m 248.25 219.07
Design Axial force . kN 22 1 .58 -82.02
stress IR S B ]
Shear force | kN 149.98 144 .?3
widh | b cm 100 100
Height | h cm 50 50
Dimension [~ e e -
Cover | dt | ¢tm 11 11
Effective height d i cm 39 39
Safety check for bending moment and axial force
4- D25 4- D2 | ]
Tension ‘e I B o
onal reinforcement | cm — - S S
Sectiona ?; As= 20.28 | As= 20.28
area
of re-bar | i
Compression ) I S - -
| reinforcement ;ooem’ _— I R i -
| As= As= 0
Flexural capacity 1 Mud ; kN-m 310.96 ! 246.67
. yi-Md/Mud _ 0799 | |  0.889 ]
Judgment v i*Md/Mud<1.0:0K OK OK
Safety check for shear force
, 2 D13 2- D13
Shear reinforcement cin [ Awe 25’4 - AW — 251
Clearance of bar Ss cm 100 100
Design yield strength of bar ! fwyd | NV/'mrn? 390 o o 300 N )
Shear capacity Vyd N 271.82 240.50 L B
vi-Vd/Vyd 0.552 0.602
Judgment vy i*Vd/Vyd<1.0: OK OK | OK ‘
Judge for failure mode
L=Md,/Vd - a
Vmu=Mud /L -
v i-Vmu/Vyd —
Judgment 7y i*Vmu/Vyd<1.0: 0K - —

* For failure mode judge, 0.83 is used.
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n-E-A
P, =OL1'EC31'T'Uh

7
P, =0.117x0.117 x -~ 2:5x10° 6.6 175 _ 8631 24(KN)

143.87

W8 axio ) (gloj) i 5 (BU (gyee 5 (V)
TE-A U, +U,

P,=a,-& 3 5
P, =0.117 % 0.117 x == 2'5’4);12; <66 0175+0087 _ 5173 akn)

| il i 3 oy e § g2 i s (1)
Mh =a, .&2 ﬂuh

LZ

4x1m?x25x107 x14.050

M, =0.943x0.118 x % 0.13993 =10426.88(kN.m)

143.899°
o8 a3 (goj,) i ) 58 (et e (1)
4.1 E-I,
M, =0, &; 'T'UV
2 7
M, = 0.948x 0.140 x T 21';_’; ;32 <13.023 _ 6.0875 = 7211 32(kN.m)

gl 30 53 @3B g (Bl o 53 nej Moy aials U Uy

%-SV - T, -COSLZ=%x1x0.883xCOS mx3.3
T 2-H = 2%

U, = =0.175m
U, =U, /2=0.175/2=0.0875m
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g0 32390 3B g (Bl axio 3 g (ypme Sy ojle 4 e Sl G,S J s 0y, Ly, Oy

! = L =0.117
2'7[ 2 ZXTC 2

DT ()
AL 0.011x 203

OLl:
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o= - - 0.943
I+C5 ) 1 STy
A,-L 0.088 x143.87

o, = 21 _ 21>< —0.948
1T+(CS ) 1 SXT e
Ay - L 0.090 x143.87

s9e 2 505 W36 g (BBl dxiio )3 5 (gypme S 53 (el (B S iy Ay, g

\/ Ky \/ 2108 _ 4 o11m

E-A \25x10" <66
_ K 21038 _ 0 0sgm?
Ve, 25><10 X14.050
s o3 _0.000m*
Ve 25><107><13 023
J2x143.5 = 203

omej B ey 1Ky, Ky, Ky

A
I

,=C,-G, =15x21038 = 31557kN/m’
K,=C, G, =1.5x 21038 = 31557 kN /m?

K, =C, -G, = 3.0x 21038 = 63113kN /m?
K; (K, (K| awle ¢l el :C,, C,, Cy
C, =15
C,=15
C, -
J‘)C“‘“Ls‘“’)" J?"\":Gs
G, = 1w 2 =% «111.955 — 21038KN / m?

g
JUasl b )8 sl 25 Ghals e 18, 0 &g
£, =900- L% =900x143.87 % =0.117
£, =1.16x L *® x10° +890 x 1%’

=1.16x143.87>° x10° +890x0.088°" =0.118
£, =5.31x L7 x10° +145x A5’

= 5.31x143.899 %" x10° +145x0.090*° = 0.140
E=25x10" kKN/m* .z ebo) Joe :E

A=(4x3.9)—(3x3) =6.6M* =,gl5 ahits pdaw : A

U@l9p§bw)bwﬁ]ul‘wlh, IV
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I, =1/12x (3.9x4° —3x3°) =14.050m*
I, =1/12x (4x3.9° —3x3%) =13.023m*
Owej > loj) L gge ok L
_2-L,-L, 2x98.80x264.75

L= =143.87m
L,+L,  98.80+264.75

L'=+/2-L =+/2x143.5 = 203m
L, =V -T.=4-H=4x24.70 = 98.90m
L

, =V - T, =300.0x0.8825 = 264.75m

O O Ao (g adado Wi wylp Y-1-4-Y-)

Bl aio (V)
P,'=P/~/2 =15257.99//2 =10789.032kN
M, '= M, /~/2 =10426.88/+/2 = 7372.918kN.m
P=y2.P,7+2-P,? =/2x8631.24° + 2x 6473.4° =15257.99kN

B axans (V)

P,'=P/+/2 =11780.55/~/2 = 8330.106kN
M,'=M, /+/2 =7211.32/+/2 =5099.2kN.m

gl s J 55 Y411,
Db plsl JSST oo s (535 las )5 b (S daslce
Bl o > Lhed cud b (V)
M, = 7372.92(kN - m) < M, , =19708.87(kN - m) — OK
W dxbio ) (hed )b (V)
M, =5099.2(kN - m) < M., = 20211.06(kN - m) — OK
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Design concrete strength f'ek = 24 N/mm’
NP . . fsyk= 300 N/mm® (When smaller than D19, SD295)
Specified yield point strength of steel foyk— 350 N/mm” (When D19 and sbove, SD345)
Part of section to be checked In horizontal plane In vertical plane
ot Toughness is not considered. Toughness is not considered.
DAy R Ultimate capacity Ultimate capacity
o Concrete Y C 1.00 o B 1.00
Material factort— —
Re-bar ys * 1.00 1.00
) Bending - Axial force 1.00 o 1.00 i
Memberbfacmr Concrete o0 | 1.00
Y Shear Re-bar 1.00 1.00
[ Structure factor vi 1.00 O - o0 ]
Bending moment | Md kN-m 7372.92 4075.56
Design [ At | N'd | kN 8330.11 8330.11
T e | VA | kN 0.00 0.00 ]
Width of flange b cm 400 390
Width of web bw cm 1 90 100
. . Thickness of flange | € - cm 50 40 ;7
Dimension Height h om 390 - 100
Cover dt | cm 20 N 20 N
Ef;'e_cme height d cm 370 380
Safety check for bending moment and axial force
28— DI13 28— D13
Tension 9
reinforcement cm
v As= 35.56 As= 35.56
of re-bar Compression ) 28— D13 28— D13
reinforcement cm ) o
As= 35.56 As= 35.56
Flexural capacity ‘ Mud | kN'm 19708.87 20211.06
- ll'.;i'Md/MUd 0.375 7 7 0.202
| Judgment v iMd/Mud<1.0:OK OK B OK
Safety check for shear force
Shear reinforcement cm? yre— Aw— 0
Clearance of bar Ss cm
- [;es:gn yield strength of bar fwyd N/mm2 ) - i I
Shear capacity Vyd kN 80333 | - 905.96
v i-Vd/Vyd ~ 0.000 0.000
Judgment v i-Vd/Vyd<1.0:OK OK { OK
Judge for failure mode
L=Md, Vd - -
T Vinu=Mud /L - R
[ v i-Vmu/ Vyd - 1 -

Judgment y i-Vmu/Vyd<1.0:0K -

* For failure mode judge, 0.83 is used.
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U,=—U,(2) = L 0.175 =0.124(m)

J2
S S0 53 ej oSy aials 1 Uy (2)
(+1AYOM 545 o5y b 2y &) 1 Z(M)
R) Cogpe & 2gd 485 a5 ) ail ol 35 S Oypar ©)I8 aSle) (5ypme Car D (e e dpwlore
Ll o
Uy =0, - U, =0.117x0.124 = 0.0145
2,5 (o0 dele pj Billas ‘Uj‘ SrpPe Co ) (oomd S0 i
luj| =, -u; =0.0145x 6.19862 = 0.07234(m) = 7.234(cm)
o) 3

o, = L = L =0.118

2 2
L T 1{0.463)
B, 0.196

B1=\/ﬁ-|=\/L377'8X25=0-282
25%10" x6.6

(VVYVIA 255 g2y S s ) g S )3 (o) Sl et 1Ky
_ 2-m-l 2mx25 _0.772

Y1

L' 203.504
(VY0¥ M,5gd g9y b i &) Jolro zgo Job : L
na 2y, |coshp, —cosy,|
’ B, sinhB,
_— 2x0.772|cosh(.282) —cos 0.772)| _ 6.19862(m)
i 0.282 x 5inh(0.282) T
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(N/) ogateo (359 Colbus
2321505 25 Gl ¥y | el sls BT L Y
) ) ) o)
YA+ o[+« m -/6- m Asl
W/ o[+« m V++m As2
Y/ «[++m VA« m As2
/- \Y7R VA m Acl
N+ \Y/- -/Y-m As3

Sy SBLL (V)
W, =4.00x (26 +0) =104(kN/m)
<) Bjg (V)
W, = Ay, =6.69x24.5=163.905(kN/m)
(AgaY) by SB by cuglis (¥)
(4259) Yo =)lpw S (B Canglio
(o5 1,55lg, &Y 5l e 4) =05
Q. =2> (K, -o,"t-tand)=2x0.5x4.5x 0.5x tan(20 deg) = 0.819(kN/m)
(025 1)SClg) yio YIAASZ 4Y) (sl jl> (SWlaol canglie (¥)
(42,9) V¥ =5l )l 1> SB by Ceoglio gl
EY/A (M) (025 1,50l 4 ) 08 )
Q. =2 (K, -o,"t-tand)=2x0.5x32.8x 2.8 x tan(24 deg)= 40.890(kN/m)
S¥sez 36 bl Shol oy (0)
c=18(KN/M?) o)ls 13 S Suirus
t=1.9m
Q. =2D (c-t)=2x18x1.9=68.4(kN/m)
Sliwlgyn )Lid 5l 36 LSy lis (7)
U, = (5.40—3.30) x Bx10 = 2.1x 4.0 10 = 84(kN/m? )
Sl S 5 Blal glite Ol JLid 5l b (1S sLid (V)
L, =1.0(xsb e «/¥YY FL Lwgie)
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(=18.0x0.5+17.0x2.8+(16.0-9.0) x1.9 +(17.0-0.9) x0.2)
U, =L, xo,xB=1.0x71.5x4.0 = 286(kN/m)
sl cops (A)
F - W, +W;,; +Q, +Qy +Q,
; U, +U,
104 +163.9+0.819 +40.9+68.40 378.0
84 + 286 370.0

1.02



Islamic Republic of Iran
Vice Presidency for Strategic Planning and Supervision

Guideline for Seismic Design
of Sewage systems

No. 605

Office of Deputy for Strategic Supervision

Department of Technical Affairs
nezamfanni.ir

2012






A uiid (5!
b Mool alls dloj) (Sl laial)” lsie L
& st el ) Sy g eges il el G
LS Ll ol jo sl o0 (pgad (6 4t NS wilolus
by sl 6155k s g Jol sladdad ) Sl
e 5 pye Sdad p el S8 5 i) (Slb
AL alobs ciliseo ol gl JyuS g sloj) (2l
sbdie coled 2 g wto U ey sladad o o
slnly Slg o a5 Culonds &)l wad Jad > (63,8

8k gl g olhlie sl (pwlie



