
 

 

 

 

 

 

 

 

CFRP-PC Training Course 
Design Example 

STXaUe PiOe 18¶¶[18¶¶ 
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18'' X 18'' Square pile 

KK ��LQ� 'HSWK�RI�SLOH�VHFWLRQ�

EE ��LQ� :LGWK�RI�SLOH�VHFWLRQ�

FKDP ����LQ� &KDPIHU

FRYHU �LQ� &OHDU�FRYHU

�6WDQGDUG�3ODQV�,QGH[���������

$J EE KK� �
FKDP�

�
�� ��� LQ�� � *URVV�SLOH�DUHD

,J
EE KK��
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����� ���u LQ�� � 0RPHQW�RI�LQHUWLD

3HULPHWHU EE KK�� � �� �� LQ� � 3HULPHWHU�RI�VHFWLRQ
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�6WLUUXSV�

'VWLU ���LQ� 'LDPHWHU�RI�&)53�VWUDQG�VSLUDO�WLHV

�6WDQGDUG�3ODQV�,QGH[���������

�3UHVWUHVVLQJ�VWUDQGV�

[Assume 0.6in diameter CFRP Cable; Properties refer to FDOT Standard Plans Index 455-101
and Specification Section 933 Table 1-2, 7-strand-15.2mm CFRP prestressing strand]

6WUDQG7\SH&)53 �� &)53�VWUDQG�W\SH����IRU�&DEOH����IRU�%DU

QS�WRWDO ��� 7RWDO�QXPEHU�RI��WHQGRQV

'S ���LQ� 'LDPHWHU�RI�&)53�SUHVWUHVVLQJ�WHQGRQ

$SI �����LQ�� (IIHFWLYH�FURVV�VHFWLRQDO�DUHD�RI�HDFK
WHQGRQ

$S�WRWDO QS�WRWDO $SI� ����� LQ�� � 7RWDO�DUHD�RI�WHQGRQV

(S �����NVL� (ODVWLF�PRGXOXV�RI�SUHVWUHVVLQJ�WHQGRQ

3X ����NLS� 8OWLPDWH�WHQVLOH�IRUFH�IRU�HDFK�WHQGRQ

I
SX
3X
$SI

��� NVL� � 8OWLPDWH�WHQVLOH�VWUHQJWK

'HVLJQ�WHQVLOH�VWUHQJWK��� ISX��LV�GHILQHG�ODWHU
LQ��RWKHU�LQSXWV�O

&( �� (QYLURQPHQWDO�UHGXFWLRQ�IDFWRU

�$$6+72�&)53�7DEOH�����������

ISX &( I
SX� ��� NVL� � 'HVLJQ�WHQVLOH�VWUHQJWK�RI�&)53�WHQGRQ

IS�OLPLW ISX ��� NVL� � 
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-DFNLQJ�IRUFH��QHHG�WR�VDWLVI\����MDFNLQJ
VWUHVV�OLPLW����6WDQGDUG�3ODQV�,QGH[
��������UHTXLUHPHQW3L �� NLS� 

(the value is defined globly later after the
prestress loss estimation)
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HSJ � LQ�� (FFHQWULFLW\�RI�SUHVWUHVVLQJ�IRUFH
�QRQ�FRPSRVLWH�VHFWLRQ�
��IRU�SUHVWUHVVHG�SLOHV�

(FFHQWULFLW\�RI�SUHVWUHVVLQJ�IRUFH�ZLWK
UHVSHFW�WR�FRPSRVLWH�VHFWLRQ
��IRU�SUHVWUHVVHG�SLOHV

HSF �LQ� 
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�����2WKHU�,QSXWV�

+ ��� $PELHQW�UHODWLYH�KXPLGLW\

�6'*�������

∆IS7+ �� �3UHVWUHVV�ORVV�GXH�WR�WHPSHUDWXUH
FKDQJH��1RW�FRQVLGHUHG�LQ�WKLV�H[DPSOH

WL �� $JH�DW�WUDQVIHU��GD\�

WG ���� $JH�DW�SLOH�LQVWDOODWLRQ��GD\�

WI ������ ILQDO�WLPH��GD\�
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 --------Time-Dependent losses between transfer and pile installation--------
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7LPH�IURP�WUDQVIHU�WR�SLOH�LQVWDOODWLRQ
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NWG WL WI��� � ����� 7LPH�GHYHORSPHQW�IDFWRU
7LPH�IURP�WUDQVIHU�WR�ILQDO�WLPH

NWG WG WI��� � ����� 7LPH�GHYHORSPHQW�IDFWRU
7LPH�IURP�SLOH�LQVWDOODWLRQ�WR�ILQDO�WLPH

εELG NV NKV� NI� NWG WL WG��� �� ����� �� ��
� ����� �� ��

u � 6KULQNDJH�VWUDLQ�RI�SLOH�FRQFUHWH
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ΨE WG WL��� � ����� &UHHS�FRHIILFLHQW�
7LPH�IURP�WUDQVIHU�WR�LQVWDOODWLRQ

ΨE WI WL��� � ����� &UHHS�FRHIILFLHQW�
7LPH�IURP�WUDQVIHU�WR�ILQDO�WLPH

ΨE WI WG��� � ����� &UHHS�FRHIILFLHQW�
7LPH�IURP�LQVWDOODWLRQ�WR�ILQDO�WLPH
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∆IS65 εELG (S� .LG� ����� NVL� � 3UHVWUHVV�ORVV�GXH�WR�
6KULQNDJH�RI�SLOH�FRQFUHWH
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&UHHS�RI�SLOH�FRQFUHWH��L�!G�

∆IS&5
(S
(FL

IFJS ΨE WG WL��� �� .LG� ����� NVL� � 3UHVWUHVV�ORVV�GXH�WR�
&UHHS�RI�SLOH�FRQFUHWH
�/5)'���������

For Training Purposes Only, NOT To Be Used For Construction ��



�������������������������������������&)53��3&�75$,1,1*�&2856(�
������������������������������'(6,*1�(;$03/(����

�648$5(�3,/(

5HOD[DWLRQ�RI�SUHVWUHVVLQJ�&)53��L�!G�

ISX ��� NVL� 'HVLJQ�WHQVLOH�VWUHQJWK

ISW ��� NVL� 3UHVWUHVV�VWUHVV�DW�WUDQVIHU
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� 

3UHVWUHVV�ORVV�GXH�WR�UHOD[DWLRQ

�$$6+72�&)53�����������

∆IS5� ∆IS5 WL WG��� � ����� NVL� � 3UHVWUHVV�ORVV�GXH�WR�UHOD[DWLRQ

7LPH�IURP�WUDQVIHU�WR�LQVWDOODWLRQ

7RWDO�WLPH�GHSHGHQW�SUHVWUHVV�ORVV�EHWZHHQ�WUDQVIHU�DQG�SLOH�LQVWDOODWLRQ

∆IS/7�LG ∆IS65 ∆IS&5� ∆IS5�� ������ NVL� � 

 --------Time-Dependent losses between pile installation to final time--------

6KULQNDJH�RI�SLOH�FRQFUHWH��G�!I�

∆IS6' εEGI (S� .GI� �/5)'�����������

εEGI NV NKV� NI� NWG WG WI��� �� ����� �� ��
� ����� �� ��

u � 

6KULQNDJH�VWUDLQ�RI�SLOH�FRQFUHWH
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(FFHQWULFLW\�RI�SUHVWUHVVLQJ�IRUFH�ZLWK
UHVSHFW�WR�FRPSRVLWH�VHFWLRQ
��IRU�SUHVWUHVVHG�SLOHV

HSF � 

�/5)'�����������

,F ,J ����� ���u LQ�� � 0RPHQW�LQHUWLD�IRU�WUDQVIRUPHG�FRPSRVLWH
VHFWLRQ

$F $J ��� LQ�� � $UHD�IRU�WUDQVIRUPHG�FRPSRVLWH�VHFWLRQ

.GI
�

�
(S
(FL

$S�WRWDO
$F
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$F HSF
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�
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� � ��� ΨE WI WG��� ���� ���
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7UDQVIRUPHG�VHFWLRQ�FRHIILFLHQW
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∆IS6' εEGI (S� .GI� ����� NVL� � 3UHVWUHVV�ORVV�GXH�WR�
6KULQNDJH�RI�SLOH�FRQFUHWH

�/5)'�����������

&UHHS�RI�SLOH�FRQFUHWH��G�!I�

&KDQJH�LQ�FRQFUHWH�VWUHVV�DW�FHQWURLG�RI
SUHVWUHVVLQJ�VWUDQGV�GXH�WR�ORQJ�WHUP
ORVVHV�EHWZHHQ�WUDQVIHU�DQG�LQVWDOODWLRQ�
FRPELQHG�ZLWK�GHFN�ZHLJKW�DQG
VXSHULPSRVHG�ORDGV

∆IFG
∆IS/7�LG� $S�WRWDO�

$J
������ NVL� � 

�IRU�SLOHV��LW�LV�VLPSOLILHG�

∆IS&'
(S
(FL

IFJS ΨE WI WL��� � ΨE WG WL��� ��� �� .GI�
(S
(F

∆IFG ΨE WI WG��� �� .GI�� ����� NVL� � 

3UHVWUHVV�ORVV�GXH�WR�
&UHHS�RI�SLOH�FRQFUHWH
�/5)'�����������

5HOD[DWLRQ�RI�SUHVWUHVVLQJ�&)53��G�!I�

ISX ��� NVL� 'HVLJQ�WHQVLOH�VWUHQJWK
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ISW ��� NVL� 3UHVWUHVV�VWUHVV�DW�WUDQVIHU

∆IS5� ∆IS5 WG WI��� � ����� NVL� � 3UHVWUHVV�ORVV�GXH�WR�UHOD[DWLRQ

7LPH�IURP�WUDQVIHU�WR�LQVWDOODWLRQ

6KULQNDJH�RI�GHFN�FRQFUHWH��G�!I�

∆IS66 �NVL� 1RW�DSSOLFDEOH�WR�SLOHV
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