
Building  : RETENTION TANK Engineer     : 
��� ������� ��.41809

Location : Date            : 19-ก.�.-08

Reference : 
1. ������� !�"�#$%�&��&%�ก�'�
 ��
"()ก *%+ �. .,. (E.I.T. Standard)

2. ������� !�"�#$6&�+ �7�+8�79(:
"()ก *%+ �. .,. (E.I.T. Standard)

3. <�:��=$#��#�&�$&>�%�&�� <.?. 2522

4. A.C.I. Code

5. B.S. Code

Concrete :
Max Compressive Stress of Concrete (28 days cylinder test) fc'                = 240 ksc.

Allowable compressive stress of concrete fc             = 0.375fc' ≤ 65 = 65.00 ksc.

Allowable flexural shear stress of concrete vc1          = 0.29√fc' = 4.49 ksc.

Allowable punching shear stress of concrete vc2          = 0.53√fc' = 8.21 ksc.

Allowable  actual shear stress of concrete vc3          = 1.32√fc' = 20.45 ksc.

Allowable  total shear stress of concrete vc4          = 1.65√fc' = 25.56 ksc.

Modulus of elasticity Ec           = 15,100√fc' = 233,928.19  ksc.

Steel Reinf. :
Modulus of elasticity Es           = = 2,040,000    ksc.

Yeild stress of deformed steel bar fy           = = 3,000           ksc.

Allowable tensile stress of deformed steel bar SD-30 fs           = 0.5fy ≤ 1,700 = 1,500           ksc.

Yeild stress of round steel bar fy          = = 2,400           ksc.

Allowable tensile stress of round steel bar SR-24 fs           = 0.5fy ≤ 1,700 = 1,200           ksc.

n =      Es/Ec = 8.72             

For defdeformed bar k =      1/(1+fs/nfc) = 0.274           

j =      1-k/3 = 0.909           

R =      0.5fckj = 8.098           ksc.

For round bar k =      1/(1+fs/nfc) = 0.321           

j =      1-k/3 = 0.893           

R =      0.5fckj = 9.312           ksc.
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Fy          = 2,400                ksc. 
�ae%�'&���"�� c+ >�8�̀
ก� 40 ��.

Fy          = 2,200                ksc. 
�ae%�'&���"��
ก� 40 ��.
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Fy          = 700                   ksc.

�&'������(��ก�������� : h�ก��
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)*+��),ก����-ก.�         : k�$`% = 200               kg/m2

)*+��),ก����-ก/0�1�       : &%�ก�'� = 2,400            kg/m3

�l!� = 1,000            kg/m3

�l!�
 '� = 1,380            kg/m3

��9"7+ = 1,900            kg/m3

��
fm�ก = 2,200            kg/m3

9�+ก�,'eb��� = 1,000            kg/m2

�-��21�'��)3�0'4)       : Ø = 20           %+?�Degree

)*+6789:;!<=>��,�:0++ก/00

&���ก�7�+*%$h� W = 6.00 m.

&������*%$h� L = 7.20 m.

&���(rก*%$h� H = 3.80 m.

 `���ae�<al�$`% W' = 0.30 m.

++ก/00? :@

Ka       =  (1-sinØ) / (1+sinØ) = 0.490            

�l!� P1       =   γw . H = 3,800.00       kg/m2

�l!�
 '� P2       =   γww . H = 5,244.00       kg/m2

��9"7+ P3       =  Ka . γd . H = 3,538.84       kg/m2

��
fm�ก P4       =  Ka . γ '. H = 2,235.06       kg/m2

9�+ก�,'eb��� P4       =  Ka . Surchage = 490.14          kg/m2

  DESIGN  RC.  WATER  TANK 
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&`� #�f�: ,uv9�+�#� C ,'e"�8�7��กก��w

k = 1.89              cm.

Max. negative vertical moment at base Cv- = 0.076            

Max. negative horizontal moment at support CH
- = 0.014            

Max. positive vertical moment Cv+ = 0.016            

Max. positive horizontl moment at top CH
+ = 0.004            

ก��H>:6=�I>J9KJL/�@-:-)+@? :@
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ก�"M9M; 1 ก`% �7�+
 �)�h"�̀i �#+8�̀y����7��*7�+ h `�l!�
<ae%,� %$ (&��̀% 1 
���)

Mv- = 5,754.98       kg-m.

Mv+ = 1,211.57       kg-m.

MH
- = 3,805.89       kg-m.

MH
+ = 1,087.40       kg-m.

ก�"M9M; 2 y���=>`��l!�*7�+�%ก9�̀*7�+h�8�̀�'�l!�%�c`
(� (&��̀% 1 
���)

Mv- = 7,161.02       kg-m.

Mv+ = 1,507.58       kg-m.

MH
- = 4,735.73       kg-m.

MH
+ = 376.90          kg-m.

&���"��b�#+       T        =   √Mmax/R.B  = 29.74            cm.

Cracking moment    fr      =     M.c/I > 1.99√fc' = 21.22            ksc. O.K.

USE = 45.00            cm.

&���"��f�: ,ub( (Covering) = 5.00              cm.

DB 12 mm. d = 39.40            cm.

DB 16 mm. d = 39.20            cm.

DB 20 mm. d = 39.00            cm.

USE      d = 39.40            cm.

Mc =  Rbd2 = 12,571.69     kg-m > Mmax O.K.

��#�4��%����ก�2�4�

Q,8Rก/ !S:T@ As = M/fs.j.d = 13.34            cm2/m.

DB 16 mm. �'   As1 = 2.01              cm2

h=7
"()ก,�+�#l+*%+b�#+     W1   
fj� DB 16  mm.  @ 0.151            m.

USE = 0.150            m. O.K.

Q,8Rก/ ! + Asmin = 0.0015bh             = 6.75              cm2/m.

Ast    = f2/ft 6.64              cm2/m.

Ash = M/fs.j.d 8.82              cm2/m.

DB 16 mm. �'   As1 = 2.01              cm2

h=7
"()ก,�+�#l+*%+b�#+     W1   
fj� DB 16  mm.  @ 0.130            m.

USE = 0.125            m. O.K.

�:�:k|+<al����    lb  =  0.06 Ab. fy/√fc'            = 23.36            cm.
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&���"��     h > L/20(0.4 + fy/7,000) = 24.86            cm.

USE = 40.00            cm. O.K.

&���"��f�: ,ub( (Covering) = 5.00              cm.

DB 12 mm. d = 34.40            cm.

DB 16 mm. d = 34.20            cm.

DB 20 mm. d = 34.00            cm.

USE      d = 34.40            cm.

�l!�"�#กก`% �7�+
 �)� y����%$�%ก9(7� ���h�$���>�l!�
�)�       = 462.56          ton.


 �
*)�
��:dai   0.35  m.  �#$�l!�"�#กf(%��#�8�̀
ก�          =  35.00            ton/ pile

�!����
 �
*)� = 13.22            pile


 �
*)�"`�+ก#� = 1.05              m.

�7��ก�7�+ = 4.00              pile

�7����� = 4.00              pile

h=7
 �
*)� = 16.00            pile O.K.

W = 6,204.00       kg/m2

L = 1.90              m.

M  = WL2/8 = 2,799.56       kg-m.

Mc =  Rbd2 = 9,583.37       kg-m > Mmax O.K.

As = M/fs.j.d = 5.21              cm2/m.

DB 12 mm. �'   As1 = 1.13              cm2

h=7
"()ก,�+�#l+*%+b�#+     W1   
fj� DB 12  mm.  @ 0.217            m.

USE = 0.200            m. O.K.
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ก�"M9M; 1  �7�+
 �)�y��� 8�̀h `�l!� ��*7�+�%ก=>`��l!�
�)�,'e

108.35          ton.

49.42            ton.

78.25            ton.

 T��, :ก�!6 236.02          ton.

181.44          ton.

Factor of safety (F.S.) > 1.1   = 1.30              O.K.

ก�"M9M; 2  �7�+
 �)��#+8�̀y��� �#+8�̀h `�l!� 
ก��l!�,`���%$y#+

108.35          ton.

49.42            ton.

 T��, :ก�!6 157.77          ton.

181.44          ton.

Factor of safety (F.S.) > 1.1   = 0.87              FAIL.

9ก78*6���:"�`�+�#l�h `�l!�
*7�8fh�y#+

ก�"M9M; 3  �7�+
 �)��#+8�̀y��� h `�l!�
�)�y#+

108.35          ton.

49.42            ton.

�l!�"�#ก�l!�h�y#+                       = 142.36          ton.

 T��, :ก�!6 300.12          ton.

181.44          ton.

Factor of safety (F.S.) > 1.1   = 1.65              O.K.
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