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3HUPLW DFFXUDWH GHWHUPLQDWLRQ RI VWDWLF DQG G\QDPLF WRUTXH ZLWK D
VWDWLRQDU\ �QRQ�URWDWLQJ� WUDQVGXFHU HYHQ WKRXJK WKH GHYLFH XQGHU
WHVW PD\ EH URWDWLQJ DW KLJK VSHHG� 5HDFWLRQ WRUTXH PHDVXUHPHQWV
DUH EDVHG RQ 1HZWRQ·V WKLUG ODZ RI DQJXODU PRWLRQ ZKLFK VWDWHV�
´ZKHQ D ERG\ H[HUWV D WRUTXH XSRQ DQRWKHU ERG\� WKH VHFRQG
H[HUWV DQ HTXDO WRUTXH XSRQ WKH ILUVW LQ WKH RSSRVLWH GLUHFWLRQ DQG
DERXW WKH VDPH D[LV RI URWDWLRQ�µ 5HIHUULQJ WR )LJXUH �� WKH UHDFWLRQ
WRUTXH SDWK PXVW EH WKURXJK WKH WRUTXHPHWHU� VR WKH WRUTXHPHWHU
ZLOO DFFXUDWHO\ PHDVXUH WRUTXH DSSOLHG WR WKH FOXWFK DQG� ZLWK
DSSURSULDWH HOHFWURQLFV� WKH WHVW VHW�XS FDQ UHDGLO\ GHWHUPLQH SHDN
RU VOLS WRUTXH�

)LJXUH � VKRZV KRZ D KROORZ UHDFWLRQ WRUTXHPHWHU LV XVHG WR
PHDVXUH WKH RXWSXW WRUTXH RI DQ DLU WRRO� 7KH WRUTXHPHWHU ZLOO
DFFXUDWHO\ PHDVXUH WKH LQVWDQWDQHRXV WRRO RXWSXW WRUTXH HYHQ
WKRXJK LW ULVHV UDSLGO\ �LQ PLOOLVHFRQGV� DV WKH IDVWHQHU VHDWV�
+RZHYHU� DOO WKH UHDFWLRQ WRUTXH PXVW SDVV WKURXJK WKH
WRUTXHPHWHU � D URWDWLQJ XQLRQ �RU HTXDO� PXVW EH XVHG DW WKH DLU
VXSSO\ HQG WR HOLPLQDWH VKXQWLQJ SDUW RI WKH UHDFWLRQ WRUTXH
WKURXJK WKH DLU OLQHV DQG WKXV SURGXFLQJ D PHDVXUHPHQW HUURU�
$OWKRXJK LW LV SRVVLEOH WR VDWLVI\ WKLV UHTXLUHPHQW �QR XQZDQWHG
VKXQW WRUTXH SDWKV� LQ DQ DLU WRRO DSSOLFDWLRQ RWKHU SRWHQWLDO
DSSOLFDWLRQV FDQ KDYH VLJQLILFDQW� XQDYRLGDEOH VKXQW WRUTXH SDWKV
ZKLFK� LQ WXUQ� ZLOO OLPLW WKH DFFXUDF\ RI WKH UHDFWLRQPHDVXUHPHQW�
$Q LQ�OLQH WRUTXH PHDVXUHPHQW VKRXOG EH XVHG LQ VXFK FDVHV�

�&RQWLQXHG RQ SDJH ��
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'LPHQVLRQDO�2XWOLQHV
6��+LPPHOVWHLQ�DQG�&RPSDQ\�5HDFWLRQ�7RUTXHPHWHUV
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&RPSOHWH�6\VWHPV

:KHQ VXSSOLHG ZLWK SUHFLVLRQ UHDFWLRQ WRUTXHPHWHUV� +LPPHOVWHLQ V\VWHPV
LQFOXGH VROLG VWDWH UHDGRXW� LQWHUFRQQHFWLQJ FDEOH� V\VWHP FKHFNRXW DQG 1,67
WUDFHDEOH GHDG ZHLJKW FDOLEUDWLRQ� <RX UHFHLYH DQ RSHUDWLQJ V\VWHP ZLWK
JXDUDQWHHG V\VWHP SHUIRUPDQFH� VLQJOH VRXUFH V\VWHP UHVSRQVLELOLW\ DQG D IXOO
RQH \HDU V\VWHP ZDUUDQW\�

*XDUDQWHH

$OO +LPPHOVWHLQ WRUTXHPHWHUV DUH XQFRQGLWLRQDOO\ JXDUDQWHHG QRW WR GHYLDWH
IURP VWDWHG VSHFLILFDWLRQV DQG WR EH IUHH IURP GHIHFWV LQ PDWHULDOV DQG
ZRUNPDQVKLS IRU D SHULRG RI RQH \HDU IURP GDWH RI VKLSPHQW�

)LJXUH���
6KDIW�7\SH

)LJXUH���
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5HDFWLRQ�7RUTXHPHWHUV�6�6WDQGDUG�5DWLQJV
  MAXIMUM

EXTRANEOUS LOADS DIMENSIONS (inches)

TYPE
MODEL

NUMBER

TORQUE
RANGE
(lb.-in.)

TORSIONAL
STIFFNESS
(lb.-in./rad.)

THRUST
F

(lbs.)

BENDING
MOMENT

W x D
(lb.-in.) A B C D E F

1810(1-1) 10* 230* 40* 100*

SEE FIGURE 5

1810(25-0) 25* 883* 80* 150*

1810(5-1) 50* 2,100* 100* 200*

1810(1-2) 100* 4,670* 150* 250*

1810(16-1) 160* 7,650* 150* 300*

1850A(2-4) 20,000 3,800,000 20,000 9,500 5-1/8 8-3/4 5-1/2
3.000

+0/-0.001

3/4 Square 19

1850A(5-4) 50,000 5,700,000 48,000 23,250 5-1/8 8-3/4 5-1/2 3/4 Square 19

1850A(1-5) 100,000 7,100,000 65,000 47,000 5-1/8 8-3/4 5-1/2 3/4 Square 19

1850A(2-5) 200,000 29,000,000 70,000 98,000 7-1/8 7-3/4 7-1/2 4.500
+0/-0.001

1 Square 22

1850A(3-5) 300,000 32,700,000 75,000 147,000 7-1/8 7-3/4 7-1/2 1 Square 22

1930(18-3) 18,000 4,820,000 18,000 9,000 3/8 7-1/4 8 8 8, 0.377D N/A

1930(25-3) 25,000 6,830,000 25,000 12,000 3/8 7-1/4 8 8 8, 0.377D N/A

1930(3-4) 30,000 8,220,000 30,000 15,000 3/8 7-1/4 8 8 8, 0.377D N/A

1930(48-3) 48,000 12,200,000 48,000 24,000 3/8 7-1/4 8 8 8, 0.377D N/A

1930(6-4) 60,000 14,400,000 50,000 30,000 3/8 7-1/4 8 8 8, 0.377D N/A

1940(96-3) 96,000 17,900,000 52,000 40,000 3/8 7-1/4 8 8 8, 0.377D N/A

1940(2-5) 200,000 37,500,000 60,000 90,000 3/4 10-3/8 12 13 16, 0.630D N/A

1940(3-5) 300,000 42,800,000 70,000 150,000 3/4 10-3/8 12 13 16, 0.630D N/A

2010(6-1) 60 98,500 100 50 5/16 2 2-1/2 2-1/8 2, 0.203D 7/8

2010(12-1) 120 98,500 120 60 5/16 2 2-1/2 2-1/8 2, 0.203D 7/8

2020(24-1) 240 171,400 240 120 5/16 2 2-1/2 2-1/8 2, 0.203D 7/8

2030(6-2) 600 712,000 600 300 5/16 2-1/2 3-1/4 2-1/8 2, 0.390D 1-3/8

2030(12-2) 1,200 1,420,000 1,200 600 5/16 2-1/2 3-1/4 2-1/8 2, 0.390D 1-3/8

2040(3-3) 3,000 3,680,000 3,000 1,500 5/16 3 3-9/16 2-1/8 4, 0.343D 1-7/8

2050(3-3) 3,000 3,340,000 3,000 1,500 5/16 3-3/8 4 2-1/8 4, 0.406D 2-3/8

2050(6-3) 6,000 7,970,000 6,000 3,000 5/16 3-3/8 4 2-1/8 4, 0.406D 2-3/8

2060(1-4) 10,000 8,380,000 2,500 2,250 5/8 4-3/8 5 3-1/2 6, 3/8-24 UNF 3-3/8

2060(2-4) 20,000 14,300,000 5,000 4,500 5/8 4-3/8 5 3-1/2 6, 3/8-24 UNF 3-3/8

2070(5-4) 50,000 36,800,000 10,000 10,000 5/8 7 8-1/2 3-1/2 8, 0.630d 3-3/8

2070(1-5) 100,000 51,200,000 20,000 20,000 5/8 7 8-1/2 3-1/2 8, 0.630d 3-3/8

2137(5-1) 50 10,100 500 250

SEE FIGURE 9
2137(1-2) 100 46,200 500 250

2137(2-2) 200 129,000 500 250

2137(5-2) 500 506,000 500 250

)LJXUH �� )ODW 7\SH �0RGHO �����

127(6�


 7RUTXH LV LQ LQ�R]� VWLIIQHVV LV R]�LQ�UDG� WKUXVW LV LQ R]·V
�� 7RUVLRQDO VWLIIQHVV YDOXH LQFOXGHV VKDIW H[WHQVLRQV� ZKHUH WKH\

H[LVW�
�� $OO XQLWV DUH VWDLQOHVV VWHHO H[FHSW 0RGHOV ���� DQG ����

ZKLFK DUH DOXPLQXP�
�� 6HH 3DJH � �RYHUOHDI� IRU D GHILQLWLRQ RI H[WUDQHRXV ORDGV�
�� 6HH 3DJH � IRU *HQHUDO 6SHFLILFDWLRQV DSSOLFDEOH WR DOO 0RGHOV�

LQFOXGHV RXWSXW� WRUTXH RYHUORDG FDSDFLW\� WHPSHUDWXUH HIIHFWV�
HWF�



)LJXUH � LOOXVWUDWHV D PHDVXUHPHQW VLPLODU WR WKDW RI )LJXUH � EXW
ZLWK D VLJQLILFDQW DQG YHU\ EDVLF GLIIHUHQFH� +HUH WKH WRUTXHPHWHU
PHDVXUHV WKH UHDFWLRQ RI WKH SRZHU DEVRUELQJ GHYLFH LQVWHDG RI WKH
SRZHU SURGXFLQJ GHYLFH� 7KH WRUTXHPHWHU ZLOO PHDVXUH WKH WRWDO
UHDFWLRQ WRUTXH RI WKH DEVRUEHU EXW WKDW WRUTXH LV QRW QHFHVVDULO\
HTXDO WR WKH RXWSXW WRUTXH RI WKH PRWRU� )RU H[DPSOH� ZKHQ WKH
V\VWHP LV EHLQJ DFFHOHUDWHG �RU GHFHOHUDWHG�� WKH PRWRU RXWSXW
WRUTXH LV HTXDO WR WKH WRUTXH UHTXLUHG WR DFFHOHUDWH WKH RXWSXW VKDIW
�WKH SURGXFW RI DQJXODU DFFHOHUDWLRQ DQG WRWDO ORDG LQHUWLD �
LQFOXGLQJ DEVRUEHU URWRU� LQWHUPHGLDWH VKDIW DQG FRXSOLQJV�� WKH
ZLQGDJH WRUTXH RI WKH WRWDO ORDG DQG WKH UHDO WRUTXH ORDG RI WKH

DEVRUEHU� ,Q D VHW�XS OLNH WKLV� QR UHDFWLRQ PHDVXUHPHQW ZLOO VHH
HLWKHU WKH DFFHOHUDWLRQ RU ZLQGDJH WRUTXHV DQG� DV D UHVXOW� LW ZLOO
EH LQ HUURU WR WKH H[WHQW VXFK WRUTXHV H[LVW� 7KH DFFHOHUDWLRQ
WRUTXH HUURU FRPSRQHQW GLVDSSHDUV ZKHQ D VKDIW LV DW D FRQVWDQW
VSHHG EXW ZLQGDJH HUURUV DUH DOZD\V SUHVHQW� 2QO\ LQ�OLQH WRUTXH
PHDVXUHPHQWV DUH LPPXQH WR WKHVH HUURU VRXUFHV�

5HDFWLRQ WRUTXHPHWHUV DUH DQ HFRQRPLFDO VROXWLRQ ZKHUH LQ�OLQH
PHDVXUHPHQWV DUH UHTXLUHG EXW ZKHUH DQJXODU PRWLRQ LV UHVWULFWHG
DQG F\FOH UDWHV DUH ORZ WKXV SHUPLWWLQJ FDEOH ´ZLQG�XSµ� )LJXUH �
LOOXVWUDWHV VXFK DQ DSSOLFDWLRQ�

(;75$1(286�/2$'6
$Q\ IRUFH RU PRPHQW WKH WRUTXHPHWHU VHHV RWKHU WKDQ WKH UHDFWLRQ WRUTXH
LQSXW LV DQ H[WUDQHRXV ORDG� 'HSHQGLQJ RQ LQVWDOODWLRQ �VHH LOOXVWUDWLRQ��
WKHVH FRXOG LQFOXGH EHQGLQJ PRPHQWV DQG D[LDO WKUXVW �WHQVLRQ RU
FRPSUHVVLRQ�� 7KH WDEXODWLRQ VXPPDUL]HV WKH PD[LPXP VDIH H[WUDQHRXV
ORDG WKDW FDQ EH DSSOLHG WR WKH WRUTXHPHWHU DVVXPLQJ WKH\ DUH DSSOLHG
VLQJO\� &URVVWDON HUURUV IURP VXFK ORDGV ZLOO EH W\SLFDOO\ �� RU OHVV DQG�
DVVXPLQJ WKH\ DUH FRQVWDQW� FDQ EH HOHFWULFDOO\ ]HURHG�

: ZHLJKW RI WHVW LWHP

)  WKUXVW IRUFH� LI DQ\

G  GLVWDQFH WR WHVW LWHP

FHQWHU RI JUDYLW\

:[G  EHQGLQJ PRPHQW

352'8&7�'(6&5,37,21
6� +LPPHOVWHLQ DQG &RPSDQ\ RIIHUV WKUHH EDVLF W\SHV RI UHDFWLRQ
WRUTXHPHWHUV� L�H� KROORZ WRUTXHPHWHUV� VKDIW WRUTXHPHWHUV DQG
IODQJHG WRUTXHPHWHUV� $OO XVH WHPSHUDWXUH FRPSHQVDWHG IXOO IRLO
JDJH WRUTXH EULGJH VHQVRUV WKDW SURYLGH LQKHUHQW FDQFHOODWLRQ RI
EHQGLQJ DQG WKUXVW VLJQDOV� 7KH 570 KROORZ UHDFWLRQ VHULHV
XWLOL]HV D SDWHQWHG �1R� ���������� GRXEOH ZDOO FRQVWUXFWLRQ
�H[FHSW 0RGHO ����� WKDW HFRQRPLFDOO\ SURYLGHV XQXVXDO LVRODWLRQ
DQG KLJK WRUVLRQDO VWLIIQHVV LQ D FRPSDFW PHFKDQLFDO SDFNDJH� 7KLV
LV GRQH ZLWKRXW WKH XVH RI PXOWLSOH EULGJHV ZKLFK KDYH UHGXFHG
UHOLDELOLW\ EHFDXVH RI WKH LQFUHDVHG QXPEHU RI EULGJH FRQQHFWLRQV
DQG ZLULQJ FRPSOH[LWLHV�

:LWK WZRH[FHSWLRQV �VHH WDEXODWLRQ� DOO WUDQVGXFHUV DUH FRQVWUXFWHG
RI ���� 3+� D SUHFLSLWDWLRQ KDUGHQHG VWDLQOHVV VWHHO ZLWK
H[FHSWLRQDO IDWLJXH SURSHUWLHV� ,Q WKDW FRQQHFWLRQ� WUDQVGXFHUV
VXEMHFWHG WR IXOO VFDOH UHYHUVDOV KDYH HVVHQWLDOO\ LQILQLWH IDWLJXH OLIH�
$OO PRGHOV DUH IXUQLVKHG ZLWK D PDWLQJ FRQQHFWRU DQG SUHFLVLRQ
VKXQW FDOLEUDWLRQ UHVLVWRU UHIHUHQFHG WR DQ 1,67 WUDFHDEOH GHDG
ZHLJKW FDOLEUDWLRQ�

*(1(5$/�63(&,),&$7,216

%ULGJH ,PSHGDQFH� � � � � � � � � � � � � � � � � � � ��� 2KPV� QRPLQDO H[FHSW
0RGHOV ���� WKUX ���� ZKLFK DUH ��� 2KPV

1RPLQDO 2XWSXW� � � � � � � � � � � � � � � � �ô P9�9 H[FHSW 0RGHO ���� DQG
0RGHOV ���� WKUX ���� ZKLFK DUH � P9�9

1RQOLQHDULW\� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����� RI IXOO VFDOH
1RQUHSHDWDELOLW\� � � � � � � � � � � � � � � � � � � � � � � � � ������ RI IXOO VFDOH
+\VWHUHVLV� � � � � � � � � � � � � � � � ����� RI IXOO VFDOH H[FHSW 0RGHOV ����

WKUX ���� DQG 0RGHO ���������
ZKLFK DUH ������ RI IXOO VFDOH

7RUTXH 2YHUORDG &DSDFLW\� � � � � � � � � � � � � � � � � WLPHV IXOO VFDOH UDWLQJ
7HPSHUDWXUH (IIHFWV� � � � � � =HUR  ������� RI IXO VFDOH SHU GHJUHH )

6SDQ  ������� RI IXOO VFDOH SHU GHJUHH )
&RPSHQVDWHG 7HPSHUDWXUH 5DQJH� � � � � � � � � ��� WR ���� GHJUHHV )
8VDEOH 7HPSHUDWXUH 5DQJH� � � � � � � � � � � � � � � � ��� WR ���� GHJUHHV )
0D[LPXP $OORZDEOH ([FLWDWLRQ� � � � � � � � � � � � � � � � � � ��9 �DF RU GF�

H[FHSW �9 IRU 0RGHO ����

)LJXUH�� )LJXUH��


