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CHAPTER I 

INTRODUCTION 

 

1.1 Background and rationale 

Well path and casing design is one of the main tasks in petroleum drilling 

operation. An accurate and suitable well path and casing design not only resulted in 

budget saving, but also resulted in safety. Therefore, both well path and casing design 

must be done effectively to reach those two objectives. 

 

1.2 Research objectives  

The main objective of this study is to develop a computer software for well 

planning design, including well path and casing design. 

 

1.3 Research methodology 

The research methodology of the study is depicted in Figure 1.1, including 

literature review, required data collecting and analyses, computer software writing 

and developing, developed software testing, simulating and analyses, results 

conclusions, discussions, and thesis writing. 

.
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Figure 1.1 Flowchart showing steps of work of the study. 

 

1.3.1 Literature review 

  Literature review had been carried out to study the previous researches 

on related subjects.  The sources of information were from internet, text books, 

journals and conference papers.  A summary of the literature review which are given 

in the thesis are as follows; 

– Well planning 

– Well path design 

– Casing design 

– Other similar commercial software  

Literature review 

Computer software writing and 

developing 

Required data  

collecting and analyses 

Developed software testing, 

simulating and analyses 

Results conclusion, discussion and 

thesis writing 
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1.3.2 Required data collecting and analyses 

In this part relevant and required data had been collected, analyzed and 

prepared for well planning computer software writing and developing in the next step. 

1.3.3 Software design 

  Results from calculation and design had been sent and linked to 

AutoCAD software for the graphical displaying purpose. 

1.3.4 Software developing and testing 

The developed software had been tested, simulated and analyzed for 

checking its performance and accuracy. 

1.3.5 Conclusions, discussions and thesis writing 

  Results from software developing had been concluded, discussed and 

prepared for the thesis writing and examination. 

 

1.4 Scope and limitations 

The study had been scoped mainly only on well path and casing design and the 

computer software had been developed on Microsoft Visual Basic 2010 software and 

AutoCAD 2012. 

Some required parameters had been assumed for the calculation purposes if 

they were unavailable. 

 

1.5 Expected results 

The expected result is a usable, accurate and has user-friendly tools computer 

software that can be used for well path and casing design graphically. 
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1.6 Thesis contents 

 This thesis is divided into five chapters.  The first chapter includes background 

and rationale, research objectives, research methodology, scope and limitations, and 

expected results.  Chapter II presents results of the literature review which are 

necessary for improving the computer software developing for well planning.  

Chapter III presents data acquisition and data preparation, describes software 

developing and software testing steps.  Chapter IV presents results and discussions of 

the study. Chapter V presents conclusions and recommendations for further studies, 

respectively. Appendix A presents the parameters for collapse pressure calculation 

and minimum performance properties of API casing and grade. 
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CHAPTER II 

LITERATURE REVIEW 

 

This chapter summarizes the results of literature review which are helpful for 

the well planning, well path, and casing design software developing. Some related 

literatures reviews of relevant subjects are summarized as below. 

 

2.1 Well planning 

 Drilling or digging for oil has occurred in one way or another for hundreds of 

years. The Chinese, for instance, invented a bamboo rig to obtain oil and gas for 

lighting and cooking. In 1859, oil came spurting out of the ground from a well 69.5 

feet deep in Titusville, Pennsylvania. Colonel Drake had just gone down in oil 

prospecting history. But although this initiated industrial oil well drilling, a large 

number of wells had been drilled long before to produce water, brine and even 

naphtha for caulking boats, and for lighting and medicinal purposes. 

 By the name of a well (borehole) is meant a cylindrical mine opening made 

too small forman’s access there to, the diameter of the opening being many times less 

than its length. The beginning of the well is called its mouth, collar or well-head, the 

cylindrical surface is termed the wall or hole shaft (bore), and its floor the bottom 

hole. The distance from the mouth to the bottom hole along the axis of the borehole 

shaft is the length of the well, while the projection of its axis onto the vertical plane 

represents the depth of the well. The wells are sunk as straight, slanted or horizontal 

boreholes. As regards their purpose, boreholes drilled for geological exploration of
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 the region, search for prospecting and exploitation of deposits are classified into key 

or stratigraphic, extension or-outpost, structure-exploratory, reconnaissance, 

prospecting production and special boreholes. 

 Structure-exploratory boreholes serve the purpose of a thorough investigation 

into the structures encountered in drilling of key and extension holes and of drawing 

up a program for exploratory-prospecting drilling into these structures. The results of 

the structure-exploratory drilling and of geophysical investigations are utilized in 

studying the mode of occurrence, determining the age and physical properties of the 

rocks making up the column, precisely marking the reference or key horizons, and in 

compiling structural (subsurface) maps. 

 Producing wells are drilled into a completely prospected deposit developed for 

exploitation. The category of producing wells includes not only the wells through 

which oil or gas is recovered (producing wells proper), but also the wells which help 

to effectively develop the defining more exactly the reservoir behavior (drive) and the 

extent of possible recovery of oil from individual sections of the pool, ascertaining 

and accurately delimiting the boundaries of producing fields. 

 Injection wells serve the purpose of edge and inter-field boundary injection of 

gas or air into the producing reservoir in order in the formation pressure. Observation 

wells are put down to affect a regular control over changes in the pressure, over the 

position of the water-oil, gas-water and gas-oil contacts during the operation of the 

reservoir. 

Well planning is perhaps the most demanding aspect of drilling engineering. It 

requires the integration of engineering principles, corporate or personal philosophies, 

and experience factors. Although well planning methods and practices may vary 
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within the drilling industry, the end result should be a safely drilled, minimum-cost 

hole that satisfies the reservoir engineer’s requirements for oil/gas production. 

The skilled well planners normally have three common traits. They are 

experienced drilling personnel who understand how all aspects of the drilling 

operation must be integrated smoothly. They utilize available engineering tools, such 

as computers and third-party recommendations, to guide the development of the well 

plan. And they usually have an investigative characteristic that drives them to 

research and review every aspect of the plan in an effort to isolate and remove 

potential problem areas. 

 2.1.1 Drilling methods in oil industry  

  Rocks can be broken up by applying mechanical, thermal, pyhsico-

chemical, electric-spark and other methods. Practical applications in industry have 

found, however, only methods involving mechanical disintegration of the rock, the 

others continuing so far to be at the stage of development. 

  In oil industry, mechanical drilling is affected by employing percussive 

(cable-tool) drilling and rotary drilling methods. Cable-tool drilling has been 

abandoned about 30 years ago, and no longer employed, with some minor exceptions. 

However, this method is still used for coal and ore mining industries, geological 

engineering, and in drilling of wells for water. Different drilling techniques are used 

in oil industry. Early days, cable-tool drilling was the major method. Recently, rotary 

drilling systems are widely used. For the last two decades, downhole motor systems 

are preferred as directional and horizontal drilling needs are increasing. Cable-tool 

drilling will be emphasized in the next chapter, and the rest of the course will be 

focused on rotary drilling technique.  
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2.1.2 Auger drilling 

In order to start an oil well drilling operation, hydraulic hammering or 

auger drilling techniques are used for the conductor casing installations. Auger 

drilling can be a best solution for dump leaching where dumps are in thickness of 30-

60 ft or a bit more, and being in the dump site for long period of time. This kinds of 

dumps may be squeezed and show some difficulties to passage of leach solutions. 

Portable auger drills can drill fast and adequate sizes of holes which leach solutions 

can be poured or dumped in. Drill string components of an auger drilling system are 

composed of bits, augers and universal joints and subs. Augers are usually 5 to 20 ft 

long. Hexagonal, circular or hollow augers are available. Rotation of an auger system 

is achieved by using a top drive system or a bevel gear. Load on the bit is determined 

from cable feed, chain feed, hydraulic feed or combination of these. Cuttings are 

removed mechanically. 

2.1.3 Cable tool drilling 

The first oil well in the United States was drilled with cable tools in 

1859 to a depth of 65feet. This was the historic Drake well located near Titusville, 

Pennsylvania; it is credited with having started the American petroleum industry. The 

cable tool (also called churn or percussion) drilling method, however, did not 

originate in this country, but is believed to have been employed first by the early 

Chinese in the drilling of brine wells. In this method, drilling is accomplished by the 

pounding action of a steel bit which is alternately raised by a steel cable and allowed 

to fall, delivering sharp, successive blows to the bottom of the hole. This principle is 

the same as that employed in drilling through concrete with an air hammer, or in 

driving a nail through a board. The original percussion drilling apparatus consisted of 
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a spring pole anchored into the ground at an angle, with the bit suspended from the 

free end by a rope. To impart the necessary reciprocating action to the bit, the Chinese 

employed a number of men who alternately jumped on and off the spring pole beam 

from a ramp. Many early brine wells in the United States were drilled in the same 

manner, except that the spring pole was equipped with stir ups where two or three 

men stood and literally kicked the well down. As more and deeper wells began to be 

drilled efforts were made to improve the drilling equipment. Steam engines began to 

be used; walking beams replaced the spring pole; steecables replaced manila ropes; 

and other improvements followed. Although the modern cable tool rig is a far cry 

from the ancient Chinese model, the changes have been in materials and equipment, 

for the basic operating principle is unchanged problems previously unsolved except 

by rig floor trial and error. Further field verification of the theory is needed; such 

experiments could possibly aid the economic application of cable tools. 

2.1.4 Rotary drilling system 

Making a hole for the recovery of underground oil and gas is a process 

which requires two major constituents man-power, and hardware systems. The man 

power includes a drilling engineering group and a rig operator group. The first 

provides engineering support for optimum drilling operations, including rig selection, 

design of mud program, casing and cement programs, hydraulic program, drill bit 

program, drillstring program and well control program. After drilling begins, the daily 

operations are handled by a rig operator group which consists of a tool pusher and 

several drilling crews. The hardware systems which make up a rotary drilling rig are : 

1. Power generation system, 

2. Hoisting system, 
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3. Drilling fluid circulation system, 

4. Rotary system, 

5. Well blowout control system, and 

6. Drilling data acquisition system and monitoring system. 

Basic principles of rotary drilling are the rotary method uses tricone-type 

toothed bits or one-piece bits such as diamond or PDC bits. While the bit is being 

rotated, a force is applied to it by a weight. The advantage is that a fluid can be 

pumped continuously through the bit, which is crushing the rock formation, and carry 

cuttings up out of the hole to the surface with the rising fluid flow. The rotary drilling 

rig is the apparatus required to fulfill the following three functions:  

- Put weight on the bit 

- Rotate the bit 

- Circulate a fluid 

It is the drill collars, screwed onto the bottom of the drillpipe assembly just 

above the bit, that provide the necessary weight, and prevent buckling of the drillpipes 

above them. Drill collars, along with drillpipe and bit all make up the drillstring, 

which is rotated by the rotary table and the kelly. The drillstring component parts are 

hollow down the middle so that the drilling fluid can be circulated down to the bit. A 

fluid-tight rotary joint, the swivel, is located at the top of the kelly and provides a 

connection between the mud pump discharge line and the inside of the drillstring. A 

hoisting system is required to support the weight of the drillstring, lower it into the 

hole and pull it out. This is the function of the derrick, the hook and the drawworks. 

The drilling rig is complete with facilities to treat the drilling fluid when it gets 

back to the surface, a storage area for tubular goods, shelters and offices on site. In 
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addition, when a well is being drilled, it is regularly cased. It is lined with steel pipe, 

or casing, which is lowered into the hole under its own weight in smaller and smaller 

diameters as the hole gets deeper. The first length of pipe is run in as soon as the bit 

has drilled the surface formation and is then cemented in the hole. A casing housing is 

connected to the top of the surface casing. All the following lengths of pipe are hung 

on the casing housing and cemented at the base to the walls of the hole. After the first 

drilling phase is cased, drilling will be resumed with a bit with a diameter smaller than 

the inside diameter of the casing string that was run in and cemented. The deeper the 

borehole gets and the more casings are set in the well, the smaller the diameter of the 

bit must be. The casing housing also serves to hold the safety equipment, such as 

blowout preventers. 

 

2.2 Directional drilling 

Directional drilling is much more than simply selecting a well path and hole 

angle. It includes selecting the most appropriate survey techniques, defining the best 

control tools, researching applicable government regulations, and gathering pertinent 

geological data. In addition, the directional program may alter or affect the casing and 

cement program, hydraulics, centralization and completion techniques.  

Controlled directional drilling is to process of deviating a well-bore along a 

predetermined course to a target whose location is given as lateral distance from the 

vertical. This definition is the basis for all controlled directional drilling, whether to 

maintain the well-bore as nearly vertical as possible or as a planned deviation from 

the vertical. Vertical drilling, although considered fundamental in most areas, can be 

very difficult to achieve in some regions due to steeply dipping formations.  
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2.2.1 Inaccessible locations  

Quite often, a target pay zone lies vertically beneath the surface 

location that is impractical as a rig site. Common examples include a residential 

locations, riverbeds, mountains, harbors, and roads. In these cases, a rig site is 

selected and the well is drilled directionally into the target zone.  

2.2.2  Multiple wells drilling from a single site  

Perhaps the most common application for directional drilling is 

associated with offshore production platforms (Figure 2.1). It is more economical, in 

most cases, to drill a number of directional wells from a single platform than to build 

individual platforms from vertical well.  

 

 

 

Figure 2.1 Directional drilling from an offshore platform (after http://users.metu.edu. 

tr/kok/ index.html, nd) 
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2.2.3 Sidetracks  

A frequently occurring cause for directional drilling is sidetracking. 

The primary purpose is to deviate the well bore around and away from an obstruction 

in the original well bore, such as stuck drill string. Generally sidetracking cannot be 

defines as controlled directional drilling because it does not have a predetermined 

target.  

2.2.4 Relief well drilling  

Possibly the most spectacular application of directional drilling is a 

relief well to intersect a blowout well near the bottom so that mud and water can be 

pumped into the blowout well (Figure 2.2). Directional control in this type of drilling 

is stringent due to the extreme accuracy required to locate and intersect the blowout 

well. Quite often, special logging tools are required in locating the blowout well.  

 

 

 

Figure 2.2 Relief well drilling (after after http://users.metu.edu. tr/kok/ index.html, nd) 
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2.2.5 Multiple targets  

Geologist may define multiple targets for a prospect that cannot be 

drilled with a vertical well. It may be necessary to drill through one target and alter 

the direction of the well to reach the next target. The targets may be in two-

dimensional plane such that the drift angle must be altered. Other cases may involve 

three-dimensional planning such that the inclination and azimuth must be changed.  

2.2.6 Design considerations  

Assuming that a target and rig site has been selected, the directional 

planning consideration is as follows:  

-lateral, or horizontal, displacement from the target to a vertical line 

from the rig site,  

  - Kick off point (KOP)  

- Desired build angle rate  

- Final drift angle  

- Plan type, straight kick vs. S curve  

If an S curve is selected as the plan type the engineer must also select a 

drop angle rate and a depth at which the hole must return to vertical (Figure 2.3).  
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Figure 2.3 S-type kick (after http://users.metu.edu. tr/kok/ index.html, nd) 

 

2.2.7 Drift or inclination angle  

  The drift, or inclination, of the well bore is the angle, measured in 

degrees, between the actual well path, or some depth and a vertical line below the rig 

site (Figure 2.4). This measurement is independent of the azimuth or course heading. 

Typically this value will range from 15° to 35°. The minimum acceptable drift angle 

of approximately 12° – 15° is desired by many industry personnel. Drift angles less 

than this range are slightly more difficult to control. In other words, it is usually easier 

to control a 20° well than a 10° well. Although wells have been drilled in the 70° – 

80° range, common upper restraints are 45° – 48°. Hole angles greater than 45° – 48° 

begin to encounter problems such as increased torque and drag as well as pump down 

requirements for some logging operations. Many operators establish 35° as the upper 
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limit. The typical planning procedure is to establish minimum and maximum 

acceptable drift angles and KOP (kick off point).  

 

 

 

Figure 2.4 Directional planning considerations (after http://users.metu.edu. tr/kok/ 

index.html, nd) 

 

2.2.8 Kick off Point (KOP)  

  The Kick off point (KOP) is the depth at which the well bore path will 

be intentionally diverted from the vertical position. The KOP is usually selected in 

soft, shallow formations where directional drilling is easier. In addition, the KOP is 

often selected so the final angle build-up can be achieved prior to setting surface 

casing. This approach minimises key-seat problems in the hole section. The KOP 

affects the final inclination angle. 
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2.3 Casing design 

Casing string is mainly designed considering the pressure exerted from 

formation and/or from hydrothermal fluid within the well. In this paper casing 

designing is based on both temperature and different pressures. Regulatory 

requirements in the drilling permit will determine other aspects of the casing design 

and blow-out prevention equipment (BOPE). A typical specification is that surface 

casing is at least 10% of the total depth and that one-third of the hole be behind casing 

at any given time. Once the minimum required depth is reached, casing will normally 

be run unless the formation is particularly fractured and broken. It is important to 

have competent rock at the casing shoe, as it is normally required to do a pressure test 

by drilling out the shoe into a new formation, then applying a pressure gradient above 

hydrostatic pressure to the wellbore. This procedure evaluates the well’s ability to 

withstand high pressures without breaking down the formation or the cement around 

the casing and is the basis for establishing the temperature to which the well can be 

drilled without setting another casing string. Clearly, if there is not competent rock 

around the shoe, the wellbore will not be able to withstand a high pressure gradient 

and the ability to advance the well to the desired depth/temperature will be 

compromised. If the minimum casing depth is reached and there is no competent rock, 

it is often desirable or necessary to continue drilling until a better formation is found 

(Finger et al., 1999). 

Loads on casing in a well may be of various types and occur during the 

running of the casing, cementing, drilling and after completion of the well. These 

loads may occur both in the axial direction of the casing or in the redial direction, 

inwards or outwards. 
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Of the various possible load combinations acting on the casing string, the most 

critical seem to be caused by pressure and thermal expansion (Karlsson, 1978).  

Collapse and burst pressures which are important load on casing are explained 

in detail in the following sections. 

Casing string design and selection is one of the most important aspects of the 

properly prepared well design. The functions of casing are: 

1. To protect the hole against caving in of the formations into the hole 

2. To isolate porous media with different fluid, pressure regimes from 

contaminating the pay zone 

3. To prevent contamination of near surface fresh water zones 

4. To provide a passage for production tubing and other downhole equipment 

5. To provide a suitable connection for the wellhead equipment 

6. To provide exact dimensions of the hole to facilitate the running of testing 

and completion equipment 

Different types of casing schemes are used depending on well type, formation 

drilled, and well depth. In this section the design considerations for conductor pipe, 

surface casing, intermediate casing, production casing, and liner casing are discussed. 

Casing strength properties such as yield strength, collapse strength, and burst strength 

are presented. Examples of some typical casing programs are illustrated in Figure 2.5. 
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Figure 2.5 Example of casing program (after SPE, 1986) 

 

An appropriate casing design exercise involves careful determination of 

factors that influence internationally by the petroleum industry (API) has provided 

bulletins casing failure under various conditions and selecting the most suitable, safe, 

and economical casing string on the recommended minimum performance properties 

and equations for the computation of these properties. A casing is specified by its 

1. Outside diameter and wall thickness 

2. Weight per unit length 

3. Type of coupling 

4. Length of joint 

5. Grade of steel 

For the identification of casing API has designated grades to identify the 

strength characteristics. The grade code consists of an arbitrary letter code followed 

by a number the number designates the minimum yield strength of the steel in 

thousands of psi. Besides the API recommended grades, there are many non-API 
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grades also widely used by the industry. These non-API grades are used for special 

applications that require very high tensile strength, collapse resistance, or high-

strength steels that are more resistant to corrosive environment. 

The minimum performance properties of casing are given in Table A3 

(Appendix A). The equations used to calculate the related properties are as follows. 

Yield-strength collapse pressure equations 

௬ ൌ ௬ߪ2 ቂ
ௗ ௧ିଵ⁄

ሺௗ/௧ሻమ
ቃ 

 Where   

݀= pipe outside diameter (in.) 

 wall thickness (in.) = ݐ  

 ௬ = minimum yield strength of pipe (psi)ߪ  

 Equation 2.1 is valid up the ሺ݀/ݐሻ values calculated by the following 

equation 

ሺ݀ ⁄ݐ ሻ௬ ൌ 	
ටሺிಲିଶሻమା଼൫ிಳାி ఙ⁄ ൯ା	ሾிಲିଶሿ

ଶ൫ிಳାி ఙ⁄ ൯
 

 Where  ሺ݀ ⁄ݐ ሻ௬	= ሺ݀/ݐሻ intersection between yield-strength collapse 

and plastic collapse ܨ, ,ܨ   are correlation coefficients given in Table A1ܨ

(Appendix A) 

Plastic collapse-pressure equation 

 ൌ ௬ߪ	 ቀ
ிಲ
ௗ ௧⁄

െ ቁܨ െ  ܨ

The plastic collapse pressure equation is applicable for ݀ ⁄ݐ  values ranging 

from ሺ݀ ⁄ݐ ሻ௬ to ሺ݀ ⁄ݐ ሻ் from the following equation 

ሺ݀ ⁄ݐ ሻ் ൌ 	
ఙሺிಲିிಷሻ

ிାఙሺிಳିிಸሻ
 

(2.1) 

(2.2) 

(2.3) 

(2.4) 
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 Where ܨி and ீܨ  are correlation coefficients given in Table A1 (Appendix A) 

 Transition collapse-pressure equation 

் ൌ ௬ߪ	 ቀ
ி

ௗ ௧⁄
െ ܨீ ቁ 

Equation 2.5 is applicable for ݀ ⁄ݐ  value ranging from ሺ݀ ⁄ݐ ሻ் to ሺ݀ ⁄ݐ ሻ்ா 

given by the following equation 

ሺ݀ ⁄ݐ ሻ்ா ൌ 	
ଶାிಳ ிಲ⁄

ଷிಳ ிಲ⁄
 

Elastic collapse-pressure equation 

ா ൌ 	
ସଽ.ଽହൈଵల

ሺௗ ௧⁄ ሻሾሺௗ ௧⁄ ሻିଵሿమ
 

 The applicable ሺ݀ ⁄ݐ ሻ range for elastic collapse is shown in Table A2 

(Appendix A).  The subscripts ் and ܶܧ denote transition pressure and elastic 

transition, respectively. 

௬ߪ  ൌ 	 ට1 െ 0.75൫ߪ െ ௬൯ߪ
ଶ
െ ߪ0.05ൣ ⁄௬ߪ ൧൩  ௬ߪ

 Where  

 ௬ = yield strength of axial stress equivalent grade (psi)ߪ

  = axial stress-tension is positive (psi)ߪ  

 ௬ = minimum yield strength of pipe (psi)ߪ

The correlation coefficients ܨ, ,ܨ ,ܨ ܨீ ி andܨ  given in Table A1 (Appendix 

A) are calculated using the following equations. 

ܨ ൌ 	 ሺ2.8762ሻ  ൫0.10679 ൈ 10ିହߪ௬൯  ൫0.21301 ൈ 10ିଵߪ௬ଶ൯ 

െ൫0.53132 ൈ 10ିଵߪ௬ଷ൯ 

ܨ ൌ ሺ0.026233ሻ  ൫0.50609 ൈ 10ିߪ௬൯ 

ܨ ൌ 	 ሺെ465.93ሻ  ൫0.030867ߪ௬൯ െ ൫0.140483 ൈ 10ିߪ௬ଶ൯ െ ൫0.36989 ൈ 10ିଵଷߪ௬ଷ൯ 

(2.5) 

(2.6) 

(2.7) 

(2.9) 

(2.8) 

(2.11)

(2.10)
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(2.13) 

ிܨ ൌ 	
ସ.ଽହൈଵలሺଷிಳ ிಲ ଶାிಳ⁄ ிಲ⁄⁄ ሻయ

ఙሺଷிಳ ிಲ ଶାிಳ⁄ ிಲ⁄⁄ ିிಳ ிಲ⁄ ሻሺଵିଷிಳ ிಲ ଶାிಳ⁄ ிಲ⁄⁄ ሻమ
 

ܨீ ൌ 	 ிಷிಳ
ிಲ

 

Pipe-body yield strength 

ܹ ൌ 0.7854ሺ݀ଶ െ ݀
ଶሻߪ௬ 

Round-thread casing joint strength-short and long threads and couplings 

Lesser of 

ܹ ൌ  ௨ߪܣ0.95

And 

ܹ ൌ ܮܣ0.95	 ቀ
.ସௗ

షబ.ఱవఙೠ
.ହା.ଵସଵௗ


ఙ

ା.ଵସଵௗ
ቁ 

Where 

  = cross-sectional area of the pipe wall under the last perܣ

thread 0.7854ሾሺ݀ െ 0.1425ሻଶ െ ݀
ଶሿ for eight round 

threads (psi) 

  = engaged thread length (in2)ܮ  

 ௨ = minimum ultimate strength of pipe (psi)ߪ  

Lesser of 

ܹ ൌ ൣ1.008ܣ0.95 െ 0.0396൫1.083 െ ௬ߪ ⁄௨݀ߪ ൯൧ 

And 

ܹ ൌ  ௨ߪܣ0.95

 Where 

  = cross-sectional area of plain-end pipe (in.2)ܣ

  = cross-sectional area of coupling (in.2)ܣ  

(2.14) 

(2.15) 

(2.16) 

(2.17) 

(2.18) 

(2.12) 
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 ௨ = minimum ultimate strength of coupling (psi)ߪ  

 Note that the casing types are normally identified by their nominal weight 

(lb/ft) given by the following equation. Nominal weight ሺ ܹሻ are based on a 20-ft 

length of threaded and coupled casing joint. 

ܹ ൌ 10.68ሺ݀ െ ݐሻݐ  0.0722݀ଶ 

 The plain-end weight ൫ ܹ൯ is the weight of the casing joint without the 

inclusion of threads and couplings. 

ܹ ൌ 10.68ሺ݀ െ  ݐሻݐ

 

2.4 General casing design criteria 

 Casing design in general is influenced by 

  - Loading conditions during drilling and protection 

  - The strength properties of the formation at casing shoe 

  - The degree of deterioration to which the casing will be subjected 

  - The availability of casing 

Casing string are usually designed for 

  1. Burst pressure 

  2. Collapse pressure 

  3. Tension load 

  4. Biaxial effect 

 1. The burst pressure is based on the maximum formation pressure anticipated 

during the drilling of the next hole section. Burst pressure is the highest at the top and 

least at the casing shoe. In production casing the burst pressure will reverse if the 

production tubing leaks gas to the casing 

(2.19) 

(2.20) 
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 2. The collapse pressure is due to the column of mud in the hole which acts on 

the outside of the casing. Collapse pressure is highest the bottom and zero at the top. 

The collapse pressure should never exceed the collapse resistance of the casing 

 3. Tensile forces in casing are due to its own weight, bending forces, and 

shock loading. The topmost joint carries the total weight of the string below it; 

therefore this uppermost joint is considered the weakest in tension. 

 4. Casing carrying inner strings are subjected to compression load, i.e., 

production casing are free from these loads. 

 5. The combination of stresses due to the weight of the casing and external 

pressures are referred to as biaxial stresses. These stresses will reduce the collapse 

resistance of the casing. 

The casing may also be subjected to other loads such as 

 - Bending with tongs 

 - Slip crushing 

 - Corrosion and fatigue 

 - Wear due to running wireline tools and drillstring assembly, which could be 

very severe in deviated and doglegged holes. 

 To obtain the most economical design, casing strings consist of multiple 

sections of different steel grades, wall thickness, and coupling types. Such a casing 

string is called a combination string. 

 Because of the uncertainties in determining the actual loadings and also 

because of the change in casing properties with time, a safety factor is used to allow 

for such uncertainties. Safety factors commonly used in the design of casing string are 

the followings. 
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(2.21) 

Collapse strength  0.85 – 1.125 

Joint strength   1.60 – 1.80 

Plain-end yield strength 1.25 

Internal yield pressure  1.0 

2.4.1 Collapse pressure calculation 

Collapse pressure ሺ ܲሻ may be defined as the external pressure required 

causing yielding of drill pipe or casing. In normal drilling operations the mud columns 

inside and outside the drill pipe are both equal in height and are of the same density. 

This results in zero differential pressure across the pipe body and, in turn, zero 

collapse pressure on the drill pipe. In some cases, as in drill stem testing (DST), the 

drill pipe is run partially full, to reduce the hydrostatic pressure exerted against the 

formation. This is done to encourage formation fluids to flow into the well bore, 

which is the object of the test. Once the well flows, the collapsing effects are small, as 

the drill pipe is now full of fluids. The collapse pressure can be calculated by 

following equation. 

ܲ ൌ  ܦߩ0.052

Where  

ܲ = Collapse pressure due to mud weight (psi) 

  = Mud weight (ppg)ߩ

 Depth (ft) = ܦ

2.4.2 Burst pressure calculation 

Burst pressure ሺ ܲሻ is an internal pressure from fluids within the 

casing. Maximum burst pressure is usually occurred when a well is shut and full of 

gas, or under compressed air, and commonly used to stimulate the well to start 
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(2.22) 

(2.25) 

(2.26) 

(2.23) 

flowing. The burst resistance to casings is defined by following equations (API and 

ISO standards; Rath, 2005): 

ܲ ൌ ሾ݈ܽ݊ݎ݁ݐ݊ܫ	݁ݎݑݏݏ݁ݎܲሿ െ ሾ݈ܽ݊ݎ݁ݐݔܧ	݁ݎݑݏݏ݁ݎܲሿ 

ܲ ൌ ൣ ܲ െ ሺܶܦ െ ൧ܩሻܦܵܥ െ ሾܦܵܥሺ0.052ߩሻሿ 

݂݁ܿܽݎݑݏ	ݐܽ	ݐݏݎݑܤ ൌ 	 െ ሺܶܦ ൈ  ሻܩ

Where 

Pb   = Burst pressure at the casing shoe (psi) 

Pf           = Formation pressure from next depth (psi) 

TD         = Total depth (ft) 

CSD   = Casing setting depth (ft) 

SF   = Safety factor (generally 1.5-10.1 for bursting pressure) 

Gf   = Formation fluid gradient (psi/ft) 

0.052m = Mud gradient (psi/ft) 

2.4.3 Tension effect 

The tension load can be evaluated after the weight, grades and section 

lengths have been established from the collapse designs. Buoyancy is included in the 

tension evaluation due to the manner in which biaxial stresses alter the collapse 

properties of the pipe. Since the string is designed with a maximum load concept, it is 

important that buoyancy should be included in the design. 

ݐ݊݅ܬ	݄ܿܽܧ	ݐܽ	݀ܽܮ	݈݁݅ݏ݊݁ܶ	݈ܽݐܶ ൌ ݕܿ݊ܽݕݑܤ  ܨܤ 	ܨ௦ 

ܨܤ ൌ ைܦ63 ܹௌߠ 

௦ܨ ൌ 3200 ܹௌ 

Where 

 Bending force (lbf) = ܨܤ

(2.24) 
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 ை = Nominal outside diameter (in)ܦ

ܹௌ  = 3.46 ACS (lb/ft) 

= Weight of casing per unit length 

 Angle of deviation (degrees) = ߠ

 ௦ = Shock load (lbf)ܨ

ௌܣ  = Cross-section area of casing (in2) 

 

2.5 Casing setting depths 

Casing setting depths are to be established following the determination of the 

pore pressure and fracture pressure profiles for a particular well. For exploration 

wells, the well data is to be based upon the best available data. Once these two 

pressure profiles have been defined, selection of casing setting depths is usually a 

routine procedure. In addition, offset well data is to be closely scrutinized for 

problematic intervals that may be encountered in the planned well. Information of 

particular interest would be 

– Zones of whole mud losses and the loss mechanism (e.g. permeability, 

natural or induced fractures, depleted pore pressure), 

– Tight hole sections, suggesting fluid sensitive shale or overpressure, 

– Zones susceptible to differential sticking, and 

– Intervals of high formation gas that may impact successful primary 

cementing. 

The principal purpose of casing is to ensure the integrity of the well during 

drilling and production. The selection of casing setting depths is critical for casing off 

troublesome formations, containing pressure, or protecting fresh water formations. 
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Casing design evolves from completion requirements, as the completion equipment 

dictates the size of the production casing or liner. Casing sizes at necessary depths up 

hole escalate as needed for clearance. Tubular strengths are selected as the well 

conditions dictate, and materials are selected to resist corrosion. Wellhead and 

blowout-prevention systems must be compatible with the tubular in pressure rating 

and material. 

Prior to designing casing strings, the engineer must study pressure 

requirements and prepare a mud-density schedule. A plot of fracture gradient versus 

depth should be prepared, although in some instances knowledge of the fracture 

gradients at the casing depths under study is sufficient. Leak off data on new wells is 

particularly valuable. Hole problems must be thoroughly identified and the need to 

design for acid gases or other corrosion problems evaluated. 

2.5.1 Conductor casing 

Conductor casing setting depth is usually shallow (80 to 150 ft.) and 

selected so that drilling fluid may be circulated to the mud pits while drilling the 

surface hole. The casing seat must be in an impermeable formation with sufficient 

fracturing resistance to allow fluid to circulate to the surface. With subsea wellheads, 

no attempt is made to circulate through the conductor string to the surface. It is set 

deep enough to assist in stabilizing. Large sizes (usually 16 to 30 in.) are required as 

necessary to accommodate subsequently required strings. 

2.5.2 Surface casing 

Surface casing setting depth should be in an impermeable section 

below fresh-water formations. In some instances, near-surface gravel or shallow gas 

may need to be cased off. The depth should be great enough to provide a fracture 
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gradient sufficient to allow drilling to the next casing setting point and to provide 

reasonable assurance that broaching to the surface does not occur in event of closure 

on a kick. In hard-rock areas the string may be relatively shallow (300 to 800 ft.), but 

in soft-rock areas deeper strings are necessary. Surface casing setting depths are often 

specified by government regulatory bodies to protect fresh-water sands. 

2.5.3 Intermediate or protective string 

A protective string may be necessary to case off lost circulation, salt 

beds, or sloughing shales. In cases of pressure reversals with depth, protective casing 

may be set to allow reduction of mud density. The most predominant use is to protect 

normally pressured formations from the effects of increased mud density needed in 

deeper drilling. 

2.5.4 Liner 

A liner is often economically attractive in deep wells as opposed to 

setting a full casing string. This decision must be carefully considered because the 

intermediate string must be designed with a burst requirement suitable for the depth of 

the liner. This increases the cost of the intermediate string. Also, the possibility of 

continuing wear of the intermediate string must be evaluated. If there is to be a 

production liner, then either the production liner or the drilling liner should be tied 

back to the surface as production casing. If the drilling liner is to be tied back it is 

usually best to do so before drilling hole for the production liner. By doing so, the 

intermediate casing can be designed for a lower burst requirement, resulting in 

considerable savings. Also, any wear in the intermediate string is covered up prior to 

drilling the production interval. 
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2.5.5 Production string 

Whether production casing or liner is set, the depth is determined by 

the geological objective. Depths may have to be altered accordingly if the well runs 

higher or lower than the geologic prognosis. The objective and method of identifying 

the correct depth should be stated. 

 

2.6 Major types of wellbore trajectories 

The first step in planning any directional well is to define the bottomhole 

target to be reached and the surface location from where it has to reach. Then the 

second step is to design the wellbore path, or trajectory, between the surface location 

and the bottomhole target. The designed trajectory will show the planned true vertical 

depth (TVD), the horizontal departure from the vertical section, the inclination angle 

buildup, and the kick-off point, etc. 

In general the following three main types of directional wellbore trajectories 

can be drilled to hit the target. These types are schematically illustrated in Figure 2.6 

1. Buildup-and-hold trajectory, showing in Figure 2.6(a) 

2. Buildup-and-hold-and-drop (S) trajectory, showing in Figure 2.6(b) and 

Figure 2.6(c) 

3. Buildup-hold-partial drop-and hold (modified S) trajectory, Figure 2.6(d) 

The Type 1 directional well is deviated from the vertical hole at shallow depth 

and the inclination is locked in until the target is intersected. This type is useful for 

wells requiring large lateral displacement. With the S-shape trajectory the wellbore 

intersects the target vertically while with the modified-S type the wellbore penetrates 
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the target at an inclination angle less than the maximum used in the hold section. For 

well planning some rule of thumbs are: 

1. The buildup-and-hold type is less expensive and easier and easier to drill 

than the other two types. 

2. For a certain true vertical depth and target departure, a higher kick-off 

point results in smaller slant angles, less buildup footage, and overall hole 

as compared to using deeper kick-off point. 

3. For slant angles smaller than 15°, directional control is difficult. 
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Figure 2.6 Typical wellbore trajectories (after Bourgoyne et al., 1986) 
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(2.27) 

(2.28) 

(2.29) 

(2.30) 

(2.31) 

The following equations can be used to determine the radius of curvature (r1), 

the maximum inclination angle (), the measured depth and horizontal departure 

along the buildup portion, and the measured depth and horizontal departure along the 

hold section. 

2.6.1 Build-and-Hold Trajectory 

This type most commonly used in the industry. Figure 2.6 (a) shows a 

wellbore trajectory of this type with X3 < r1. The TVD is given by D3 and the 

departure at TVD is given by X3 while the kick-off point is given by D1. Other 

parameters are calculated using the following equation. 

The radius of curvature: 

r1= 
180

π
൬
1

q
൰ 

Where 

q =  Rate of inclination angle buildup (degrees/ft). 

The maximum inclination angle is given by 

For X3 < r1: 

ߠ ൌ 	 ଵି݊݅ݏ ቈ
ଵݎ

ඥሺݎଵ െ ܺଷሻଶ  ሺܦଷ െ ଵሻଶܦ
 െ ଵି݊ܽݐ ൬

ଵݎ െ ܺଷ
ଷܦ െ ଵܦ

൰ 

For X3 > r1: 

ߠ ൌ 180 െ ଵି݊ܽݐ ቀయିభ
యିభ

ቁ െ ଵିݏܿ ቄቀ భ
యିభ

ቁ ൈ sin ቂି݊ܽݐଵ ቀయିభ
యିభ

ቁቃቅ 

The measured depth and horizontal departure the buildup portion up to the end 

of the build are given by 

൫ܦெ
൯
௨ௗ

ൌ ଵܦ	 
ఏ
ᇲ


 

ሺ ܺሻ௨ௗ ൌ 	 ଵሺ1ݎ െ ߠݏܿ
ᇱሻ 
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(2.32) 

(2.34) 

(2.35) 

(2.36) 

(2.37) 

(2.38) 

Where 

ߠ
ᇱ ൌ 	θ	at	the	end	of	the	build, ߠ

ᇱ	is	given	by 

ߠ
ᇱ ൌ 	 ଵି݊݅ݏ ൬

ܦ
ଵܦ  ଵݎ

൰ 

The measured depth and the horizontal departure along the hold section are 

given by 

൫ܦெ
൯
ுௗ

ൌ ଵܦ	 
ߠ
ݍ

ܦ െ ଵܦ െ ߠ݊݅ݏଵݎ

ߠݏܿ
 

ሺ ܺሻுௗ ൌ 	 ଵሺ1ݎ െ ሻߠݏܿ  ሺܦ െ ଵܦ െ  ߠ݊ܽݐሻߠ݊݅ݏଵݎ

Where Di is the vertical depth at point i along the buildup or hold sections at 

which the measured depth and horizontal departure have to be calculated. 

2.6.2 Build-Hold-and-Drop (S) Trajectory 

The following equations are used to calculate the maximum inclination 

angles: 

For r1 + r2 > X4: 

ߠ  ൌ 	 ଵି݊ܽݐ ቀ రିభ
భାమିర

ቁ െ ଵିݏܿ ቄቀ భାమ
రାభ

ቁ ൈ sin ቂି݊ܽݐଵ ቀ రିభ
భାమିర

ቁቃቅ 

For r1 + r2 < X4: 

ߠ ൌ 180 െ ଵି݊ܽݐ ቂ రିభ
రିሺభିమሻ

ቃ 

 െܿିݏଵ ቄቀ భାమ
రିభ

ቁ ൈ sin	ቂି݊ܽݐଵ ቀ రିభ
రିሺభିమ

ቁቃቅ 

2.6.3 Buildup-hold-partial drop-and hold (modified S) trajectory 

Equation (2.34) and (2.35) can be used also for the modified S 

trajectory by replacing X4 and D4 by 

ܺସ ൌ 	ܺହ 	ݎଶሺ1 െ cos  ᇱሻߠ

ସܦ ൌ ହܦ	 	ݎଶ sin  ᇱߠ

(2.33) 
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2.7 Graphical method for casing design 

Graphical method of casing design is the most widely used method for 

selecting proper weights, grades, and section lengths of casing. The burst, collapse, 

and tension loads are represented by a graph of depth versus pressure. Strength values 

of the available casing grades in collapse and burst are plotted as vertical lines on this 

graph. Collapse, burst, and fracture gradient lines are also plotted on this graph. 

 

2.8 Computer-Aided Design (CAD) 

2.8.1 Introduction to CAD 

As our society moves away from this century of automation through 

information base systems and into the new millennia, education must change at a 

faster pace (Merickel, 1990). Because of the rapid influx of technological innovations, 

computer technology has had a pronounced effect on nearly every facet of society 

especially industry and education (Wang, 1993). Computer-Aided Design (CAD) is 

especially undergoing rapid growth and change (Goss, 1990). 

The use of Computer-Aided Design and Drafting (CADD) in 

technology with increased competitiveness and improved quality and efficiency has 

proliferated throughout the drafting industry (Wang, 1993). Drafting is a fundamental 

communication technique used in the construction industry to visually demonstrate, 

exemplify or elucidate projects (Hales, 1991). Consequently, competitive companies 

and institutions that use drafting as a form of communication have been watching the 

growing field of CADD looking for a CADD system that will best fulfill their needs. 

However, some organizations have been unwilling to implement the use of a CADD 

system, which raises concerns regarding the following: 
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1. Difficulties in estimating the rate of return on the relatively high 

initial capital costs involved in setting up CADD workstations. 

2. Training employees in the use o f a CADD workstation. 

3. Upgrading software. 

4. Providing upgrade training for the operators. 

With these difficulties, companies cannot afford to ignore the 

challenge of technological change (Beatty, 1986). 

Gow's (1991) prediction that CADD would replace traditional drafting 

in many diverse industries and that the changeover from traditional drafting to CADD 

would reach the 90% to 100% level has come to pass. Consequently, 

university/college programs are utilizing computer graphics and computer 

applications in an effort to keep pace with advancing technology. However, as 

software upgrades and revisions are produced, drafting technology educators must 

adjust the CADD curriculum to encompass new developments in the field (Diez, 

1990; Pedras and Hoggard, 1985). 

2.8.2 History of CAD 

Byles (1985) indicated that CAD had its beginnings in the mid 1950s 

through a consortium of aerospace companies called the Aircraft Industries 

Association. Engineers at General Motors used the program tool generated by Aircraft 

Industries Association to create CAD batch language for producing loft lines. He 

further pointed out that the next generation of CAD software did not appear until 

CAD systems became commercially available during the late 1960s. Jefferis and 

Jones (1994) wrote that computers started becoming available to large firms that 

could afford their hefty price tags in the early 1980s. While mechanical and electrical 
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engineering firms started using CAD, architects did not because computers could not 

produce drawings with an artistic flair. However, by the mid 1980s, prices had 

dropped and programs had been developed that could produce drawings with enough 

artistic flair to satisfy many architectural firms. Consequently, by the late 80s many 

architects had discovered that computers would have a place in their office. 

Bertoline (1985) reported that since in the late 70s there has been a 

dramatic increase in the number of CAD systems on the market and in the number of 

industries using them. No one event produced this increase in CAD, but there are a 

number of important reasons. Contributing to the increased use of CAD by industry 

are the rapid developments in the microcomputer due to improved microprocessor 

technology, the dropping cost of memory, and the increased number of venders 

supplying CAD. Another major reason for the growth in CAD is competition among 

rival companies both in the United States and abroad. Industries are finding that CAD 

must be used in order to remain competitive in such fields as electronics. The 

decrease in turnaround time in design and increases in productivity are two ways that 

CAD can make a company more competitive. CAD is and will continue to be the 

most productive method for drafter-designers to perform their job. 

  Eiteljorg (1996) agreed with Bertoline in that, with the advent of IBM's 

AT desktop computer system in the early 1980s, software packages designed to run 

on these systems came into being. AutoCAD was one such software package. Later, 

as computer technology became increasingly sophisticated, more powerful computer 

processing hardware was created permitting the development of complicated 

functions within AutoCAD that were not possible in earlier versions of the software 
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package. When major changes in features and operation of AutoCAD were produced, 

a new revision of the software was presented to the public. 

  Wang (1993) indicated that there were three approaches to teaching 

CAD, each requiring its own set of competencies. The first approach was in regard to 

programming, concentrating on data structures and the design of user interfaces. The 

second approach concerned the mathematical principles used in representation of 

curves and surfaces. The last approach was based on current CAD systems and the 

need to provide appropriate training on that system. According to Michell and Ligget 

(1986), this approach would be the most desired methodology for operators of CAD, 

CAD educators, and CAD system venders. 

  Wang (1993) further pointed out that a competent CAD operator must 

be able to effectively use the working commands of a CAD system as well as 

customize the CAD working environment by developing macros for later use 

allowing increased productivity of the system. Developing macros is a process by 

which an operator would link several AutoCAD commands together under a new 

command name. In order to accomplish this, a clear understanding of the AutoCAD 

command structure would be required.  

  In addition, Flechsig and Seamans (1987) pointed out that the purpose 

of each computer aided drafting class was to teach students to select, modify, and 

apply the computer commands necessary to draw the required assignment. 

  In petroleum industry CAD is widely used in various ways, e.g. in 

surface and subsurface geological mapping, reservoir modeling, well planning, etc. 
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2.9 Visual basic .NET 

2.9.1 Introduction to Visual Basic 

One tool that has stood the test of time and continues to receive 

updates is Visual Basic (VB). The popularity behind this software product is based on 

the fact that it is developed as a Rapid Application Development (RAD) tool. This 

allows users of almost any learning ability to easily create graphical interfaces quickly 

and without needing an absolute knowledge of how these interfaces are intrinsically 

created. Code snippets of any size can be provided describing the actions that need to 

be taken using various predefined events. This will enable the VB application to 

manipulate the graphical interface as well as perform various specialized functions. 

2.9.2 Background of Visual Basic 

  Visual Basic’s first inception came about in 1987 and was developed 

as a concept shell software known as “Tripod” in direct resistance to Microsoft’s 

current shell product of the time. Since then, it moved forward with a larger 

development team two years later bearing the name “Ruby” and was purchased by 

Microsoft in 1990. From there, the original shell backend was removed and replaced 

with QuickBasic (Cooper Interaction Design, 1996). In 1991, it heralded an official 

version 1 release at a Trade Show in Atlanta, Georgia. At this point, it had a leg up on 

the other programming languages providing a simple to design user interface, an 

event-based programming model, and extensibility via its VBX plug-ins (Spencer, 

2001). However, it was not easy to use and not widely accepted as a development 

platform (Lambert, 2008). Other notable languages that were more established during 

this time included: Structured Query Language (SQL), variations of C, Perl, Pascal, 

Ada, Fortran, and Cobol to name a few. VB version 2 improved on its usability 
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programming environment making it both easier and faster (Max Visual Basic, n.d.), 

as well as the ability to use Object Linking and Embedding (OLE) via a component. 

VB version 3 came in two flavors-Standard and Professional-which set the stage for 

its licensing model. It also was the first to include accessibility to Microsoft Jet 

Databases as well as other databases. VB version 4 was the first foray into the 32-bit 

processors’ realm with the inclusion of 16 and 32 bit executables, the first use of the 

ActiveX control model, non-GUI class creation, and the introduction of the Remote 

Data Objects (RDO) library for building client/server applications. VB version 5 was 

only released in 32-bit form but included cross compatibility with version 4 by 

allowing project files that could be directly opened by its predecessor so that 

developers could continue to create 16-bit applications. It also included the ability to 

compile to native code as well as create custom user controls. VB version 6, released 

in 1998, was bundled with other coding tools inside a package known as Visual 

Studio (VS). It improved on its predecessor in many ways including, the introduction 

of Active Data Objects (ADO) and the added ability to create web-based applications. 

This is the last in the binary executable line and the most popular of the series at the 

time of this writing (Microsoft, n.d.). 

 

2.10 Commercial software for well planning in the market 

There are some commercial softwares for analyzing multi linear regression 

analysis. This study introduces the COMPASS™ directional well planning software. 

This software is the industry's premiere application for directional path planning, 

survey data management, plotting and anti-collision analysis. It is designed for both oil 

companies and directional drilling contractors, improves safety, efficiency, and cost 



41 

effectiveness of directional well programs. COMPASS™ includes user-friendly tools 

such as multiple 2D and 3D planning methods, torque/drag, cost and re-entry 

optimization, plotting, survey data analysis, and driller's target generation. 

COMPASS™ is deployed on Landmark's Engineer's Data Model™ (EDM) 

enabling users to improve data consistency and reduce planning cycle times by 

sharing common data. Automatic updates and notifications ensure that all users are 

always aware when changes occur and engineering results are updated in real time. 

COMPASS™ is an integral part of collaborative planning in multi-discipline 

asset team environments. Integration with OpenWorks™ ensures that geoscientists 

and engineers recognize trajectory changes made by the other discipline. Each 

member of the team can immediately provide the feedback required to achieve both 

engineering and subsurface objectives. Example of COMPASS™ feature is showed in 

Figure 2.7 
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Figure 2.7 Some features of Compass Directional Well Planning Software (after 

Halliburton, 2011) 
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CHAPTER III 

METHODOLOGY 

 

3.1 Software developing concepts 

In this study are computer software was developed for two main objectives: 1) 

casing design and casing selection, and 2) wellbore trajectory design and well 

planning. Therefore the developed software was designed and developed into two 

main modules in order to meet objectives of the study. 

The first module consists of pressure and load calculation, results of pressure 

and load calculation display, and casing selection part, respectively. In pressure and 

load calculation part, collapse pressure, burst pressure, and tension effect are 

calculated according to the mentioned concepts and equations in chapter 2. Result 

from the first part will be then depicted in form of graph between depth and pressure. 

After the correlation of pressure and depth had been established and displayed in the 

second part, casings can be selected in order to meet the calculated pressure and load 

in the third part, respectively. 

The second module consists of wellbore trajectory and well planning assisting 

part. Results from the first module, including pressure and load, and selected casing 

will be used for wellbore trajectory design which are displayed in from of picture. In 

this module well trajectory pattern, kick off point, vertical depth, measured depth, 

radius of curvature, and horizontal departure from rig location can be adjusted to meet 

the user satisfaction. 
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The developed software had been created on the basis of high results accuracy 

and user friendly. Some unavailable data had been assumed according to the general 

practice and API specifications. 

 

3.2 Software developing 

This topic describes the concept and steps used in the software development 

for well planning and casing design under various geological conditions and 

petroleum engineering requirements.  The software hereafter is called WPD.  The 

proposed system is based on the known analytical solutions and theories, but does not 

based on the heuristic knowledge, inference procedure and experience of well 

planning expert backed up by the rationale and logic.  The concepts and steps include 

problem analysis, flowchart developing, programming, software testing, conclusion 

and discussion, respectively. 

 3.2.1 Problem analysis 

Problem analysis is a primary step for a computer software 

development which identifies statement of problem, solution, procedure and result.  

The problem analysis can be divided into five sub-topics as software requirement, 

input data, output, variable declaration, and procedure, respectively. 

 3.2.1.1 Software requirement  

The primary requirement of a computer software consist of 

software display details, basic facilities design, and necessary information that can be 

save and print in terms of file and documents. 
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 3.2.1.2 Input data 

  The WPD software records all required input parameters in 

SQL server in the software file folder of drive C. The WPD then calculates the 

pressure and load used in the casing design, and calculate inclination angle, radius of 

curvature, depth, horizontal departure used in wellbore trajectories. All required 

parameters are input to WPD through three pages, Parameter view page, Casing 

section view page, and Wellbore trajectories design view page. 

In Parameter view page the required data parameters are 

assigned, including collapse pressure data, burst pressure data, and casing outside 

diameter data.  After raw data or calculated data have been input, all input data then 

are displayed in form of panel display on the Data view page automatically. 

 3.2.1.3 Output 

After the calculation processes have been completed, results of 

the calculation are sent to the panel display. The casing selection page has 2 parts; 1) 

graphs showing the relationship between collapse pressure, burst pressure and depth 

each input parameter, and 2) API Casing tables. The Wellbore trajectories page shows 

equation, wellbore type and wellbore trajectories graphically. Moreover, there is a 

Report button to report output data in form of Microsoft Office Word files and 

AutoCAD file. 

 3.2.1.4 Variable declaration 

Input parameters, output data, calculation, and processing 

symbols used in this developed software are declared and listed in Chapter 4. 
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 3.2.2 Flowchart 

This part shows and explains the flowchart of WPD software 

developing.  The main process includes data input, input checking, calculation, data 

base in SQL server linking, and output checking.  These components sometimes work 

concurrently.  The system uses forward chaining strategy.  The input data are 

compiled and subjected to rules and conditions to obtain specific answers.  This 

approach is appropriate general data because the WPD records various data and be 

designed to simply use. 

A main flowchart was developed for description compiling process of 

WPD as showed in Figure 3.1.  The details of sub-flowchart 1 are presented in Figure 

3.2. 
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Figure 3.1 The main WPD software working flowchart 
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Figure 3.2 The WPD software sub-flowchart part 1 
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 3.2.3 WPD Software 

  Source codes of WPD software both for the main menu and sub-menu 

in each module following the flowchart structure are presented in Appendix B. 

 3.2.4 Software system development 

  The WPD software system development can be divided to into three 

phases; 1) system shell development, 2) system control development and 3) data base 

system development, respectively.  In general, the system shell is used as the software 

structure.  The system control directs the paths and flows of the software.  The data 

base stores the rules and conditions of statistic theories. 

 3.2.4.1 System shell 

   The WPD was developed on Microsoft Visual Basic .NET 

software.  The advantages of Microsoft Visual Basic .NET are 1) equipped with GUI-

Graphical User Interface, 2) ease of application,3) quick construction, 4) supporting 

the management data base system, and 5) compile of complex calculation. 

 3.2.4.2 System control 

   The main processes for control functions are the decision 

making, iteration, array and procedure.  The main structures of software developments 

are as follows. 

  (1) Decision structures 

 Two-way decision making; “if…Then…Else” 

 More than two-way decision making; “Select…Case” 

  (2) Iteration structures 

 Known number of interaction; “For…Next” 

 Unknown number of interaction; “While…When” 
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 Unknown number of interaction and go out from  

iteration; “Do/While…Unit/Loop” 

(3) Array and Dynamic.  

 Array structures are parts of permanent and  non 

permanent storage data that are used for calculation. 

(4) Procedure structure; include 

 Sub software (sub routine) 

 Function (sub function) 

 3.2.4.3 Data base system 

   The input data have been compiled and stored in form of 

Microsoft Access.  They can be searched by Data Query Language (SQL) and data 

control which are contained in Microsoft Visual Basic. 
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CHAPTER IV 

RESULTS AND DISCUSSIONS 

 

4.1 WPD working produce 

This part demonstrates procedures to use the WPD software.  Main page of 

WPD software (Figure 4.1) shows three buttons.  Upper, middle, and lower button on 

the main page are pressure caculation, casing selection, and wellbore trajectory design 

commands respectively.  Step by step for using this software will be described as 

follows. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1 Main page of the WPD software 

. 
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Step 1 

In Parameter view page (Figure 4.2) user input required data for the collapse 

pressure and burst pressure calculation, then click calculate button to calculate the 

collapse and burst pressure. User can change or clear data by clicking the clear button 

below input data box 

 

 

 

Figure 4.2 Parameter view page of the WPD software 

 

After the results of the collapse pressure and burst pressure are displayed. 

Select the satisfied casing outside diameter from the casing OD field where user can 

select casing outside diameter sizes from the given list of OD. Then the selected 

casing is displayed graphically as showed in Figure 4.3. 
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Figure 4.3 Graphically display of casing outside diameter on AutoCAD program 

 

Step 2 

In casing selection page (Figure 4.4) user can fill in the details of the casing, 

depth, and size of required casing. User can also select grade of casing to be used in 

the borehole at the required depth from the table on the left of the page. The full table 

can be opened using the open file button. Data is then sent and displayed in Microsoft 

Office Excel file. Tension load can be calculated in the tension field by filling in 

required data. User can report the input data by clicking the Export data view button 

to report data in form of the Microsoft Office Word file.  

 



 

54 

 

 

Figure 4.4 Casing selection page view in the WPD software 

 

 Step 3 

In Wellbore trajectories view page user can choose wellbore trajectories from 

3 standard templates, including build-and-hold trajectory (Type J) (Figure 4.5), Build-

and-hold-and-drop trajectory (Type S) (Figure 4.6), and Build-and-hold and partial 

drop trajectory (Modified S) (Figure 4.7). User can also input required data to 

calculate the radius of curvature, maximum inclination angle, depth, and horizontal 

departure along the buildup portion up to the end of the build. The value and wellbore 

type design of the drill holes are displayed beside. Users can perform detailed design 

wellbore trajectory graphically through AutoCAD by clicking open file button as 

depicted in Figure 4.8. 
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Figure 4.5 Wellbore design for Build-and-hold trajectory (Type J) on Data View page 

of the WPD software 

 

 

 

Figure 4.6 Wellbore design for Build-and-hold-and-drop trajectory (Type S) on Data 

View page of the WPD software 
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Figure 4.7 Wellbore design for Build-and-hold and partial drop trajectory (Modified 

S) on Data View page of the WPD software 

 

 

 

Figure 4.8  Designed wellbore trajectory view page on AutoCAD program 
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WPD software has a help section for user and can be achieved by clicking 

Help button (Figure 4.9).  In this section user can find some hints for any question 

concerned with the software and it also has some statistics theory in brief as a user 

guide. 

 

 

 

Figure 4.9 Help view page of the WPD software showing software handling, 

calculation and statistic theories 

 

4.2 WPD results examination 

To examine the efficiency and accuracy of the Pc, Pb calculated from WPD 

software, these Pc, Pb were compared to Pc, Pb which were calculated from the manual 

conventional method as presented in example 1 through example 3(example were 

picked up from Mian, 1992). Comparison results are summarized and presented in 

Table 4.6 and it is indicated that, Pc, Pb calculated from WPD software was reliable 

and can be compared to the manual calculation Pc, Pb. 
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 Example 1: Design a 20-in. conductor pipe for a 26-in. hole with the casing to 

set at 400 ft. The casing head housing will be installed on the conductor pipe. The 

mud program calls for using mud weights of 8.69 ppg to drill the conductor hole and 

8.96 ppg to drill the next 17- 1
2ൗ  in. hole section from 400 to 6,250 ft. The design 

safety factors are 

 (a) Collapse = 0.85 

 (b) Burst = 1.1 

 (c) Tension = 1.8 

Solution: Assume that no gas kick is expected this shallow depth, assume 

water kick in which formation gradient is 0.465 psi/ft. 

(a) Collapse: 

  pc at surface	=	0  

Using Equations (2.21) 

  pc at CSD	=	0.052ρmD 

  pc at CSD	= 0.052×8.69×400×0.85   

  pc at CSD	= 153.639 psi 

(b) Burst 

Using Equations (2.23) 

  pf	= Gf×D 

  pf	= 0.465×6,250 

  pf	= 2,906.25 psi 

Using Equations (2.22) 

  pb at shoe = ൣpf	-	൫TD	-	CSD൯Gf൧	-	ൣCSD൫0.052	×	ρm൯൧ 
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  pb at shoe = ൛ൣ2,906.25 - ൫6,250 - 400൯0.465൧  

- ሾ400ሺ0.052 × 8.69ሻሿሽ ൈ 1.1 

  pb at shoe = 5.773 psi 

  pb at surface = pf	-	൫TD	ൈ	ܩ൯ 

  pb at surface = 2,906.25	-	ሺ6,250	ൈ	0.465ሻ 

  pb at surface = 0 psi 

 That if a gas kick had been considered instead of the saltwater kick, the burst 

pressure at the surface and the shoe would have been higher. 

 The casing selection is made by simply comparing the strength properties of 

available casing Table A3 (Appendix A) with the existing pressure. All the available 

grades satisfy the above requirements. Hence select J-55, 94 lb/ft casing having 

collapse 520 psi, burst 2,110 psi, and yield strength 1,480,000 lbs. 

Example 2: For the well in Example 1, design a 13- 3
8ൗ  in. intermediate 

casing to a depth of 6,250 ft. The next hole will drilled to depth of 10,000 ft with 9.8 

ppg mud 

Solution: 

(a) Collapse: 

  pc at surface	=	0  

Using Equations (2.21) 

  pc at CSD	=	0.052ρmD 

  pc at CSD = [0.052	×	8.96	×	6,250]	×	0.85   

  pc at CSD	= 2,745.2 psi 
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 Draw the collapse line as show in Figure 4.10. From Table A3 (Appendix A), 

for 13- 3
8ൗ  in. casing available K-55, 54.5 lb/ft (LTC); K-55, 68 lb/ft (BTS); and L-

80, 72 lb/ft (BTS). Plot the collapse resistance values for these grades of casing as 

show in Figure 4.10. The formation fluid gradient from 6,250 ft to 10,000 ft is 0.5 

psi/ft. Assume the invading fluid to be gas with 0.1 psi/ft gradient. 

(b) Burst 

Using Equations (2.23) 

  pf	= Gf×D 

  pf	= 0.50×10,000 

  pf	= 5,000 psi 

Using Equations (2.22) 

  pb at shoe = ൣpf	-	൫TD	-	CSD൯Gf൧	-	ൣCSD൫0.052	×	ρm൯൧ 

  pb at shoe =	൛ൣ5,000	-	൫10,000	-	6,250൯0.1൧  

-	ሾ6,250ሺ0.052×8.96ሻሿሽ ൈ 1.1 

  pb at shoe = 1,884.3 psi 

  pb	at	surface	ൌ	pf	‐	൫TD	‐	CSD൯Gf 

  pb at surface = ൣ5,000	-	൫10,000	‐	0൯	×	0.1൧	×	1.1 

  pb at surface = 4,400 psi 

 Draw the burst line between 1,884.3 and 4,400 psi as show in Figure 4.10 
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Figure 4.10 13- 3
8ൗ  Casing design for Example 2 

 Based on combined collapse and burst satisfaction, Casing selection are 

depicted in Table 4.1. 
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Table 4.1 Casing selection for example 2 

Depth Grade & Weight Weight in air, 1000 lb 

0 - 2,380 L-80, 72 lb/ft 171.360 

2,380 - 4,150 K-55, 68 lb/ft 120.360 

4,150 - 6,250 L-80, 72 lb/ft 151.200 

 Total weight in air 442.90 

 

(c) Tension 

 If bending and shock loading is ignored, the selection obtained above can be 

checked for tension by comparing the weight in air carried by each section with its 

yield strength. The values of yield strength are obtained from Table A3 as the lowest 

value of either the body (Column 12) or coupling (Column22) yield strength. 

 

Table 4.2 Tension load for example 2 

Weight of 

Section 

(1,000 lbs) 

Cumulative Weight 

(1,000 lbs) 

Yield Strength 

(1,000 lbs) 

Safety Factor 

 

151.200 151.200 1,650 
1,650/151.20 = 

10.91 

120.360 271.560 1,069 1,069/271.56 = 3.94 

171.360 442.920 1,650 1,650/442.92 = 3.73 

 

 

Since all the safety factors exceed 1.8, the casing selection satisfies tension 

requirement. 
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Example 3: Using the data of Example 1 and Example 2, design a 9- 5
8ൗ  in. 

casing string to a casing setting depth of 10,000 ft. The casing will be subjected, in the 

event of kick, to formation pressure of 0.57 psi/ft from the next hole drilled to 13,000 

ft. The mud weight to be used to drill the hole to 13,000 ft is 11.5 ppg. The casings 

available are given below. The hole experiences a maximum dogleg of 3o/100 ft. 

 

Table 4.3 Available casing for example 3 

Grade Weight (lb/ft) Collapse (psi) Burst (psi) 

C-75 43.5 3,750 5,930 

L-80 47.0 4,750 6,870 

C-95 53.5 7,330 9,410 

 

Solution: 

(a) Collapse: 

  pc at surface	=	0  

Using Equations (2.21) 

  pc at CSD	=	0.052ρmD 

  pc at CSD = [0.052	×	9.8	×	10,000]	×	0.85   

  pc at CSD	= 4,331.6 psi 

(b) Burst 

Using Equations (2.23) 

  pf	= Gf	×	D 
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  pf	= 0.57	×	13,000 

  pf	= 7,410 psi 

Using Equations (2.22) 

  pb at shoe = ൣpf	- ൫TD - CSD൯Gf൧	- ൣCSD൫0.052 × ρm൯൧ 

pb at shoe = ሼሾ7,410 - ሺ13,000 - 10,000ሻ0.1ሿ 

-ሾ10,000ሺ0.052 × 8.96ሻሿሽ×1.1 

  pb at shoe = 2,695.88 psi 

  pb	at	surface	ൌ	pf‐൫TD	‐	CSD൯Gf 

  pb at surface = ൣ7,410	-	൫13,000	-	0൯	×	0.1൧	×	1.1 

  pb at surface = 6,721 psi  

 The collapse and burst lines for this 9- 5
8ൗ  in. casing design are show in Figure 

4.11. The casing selection is as follows: 

 

Table 4.4 Casing selection for example 3 

 

 

  

The selected casing should be checked for tension by considering the total tensile 

forces resulting from casing buoyant weight, bending force, and shock loading. 

 

Depth Grade and Weight 

0 - 1,750 L-80, 47.0 lb/ft 

1,750 - 9,100 C-75, 43.5 lb/ft 

9,100 - 10,000 L-80, 47.0 lb/ft 
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Table 4.5 Tension load for example 3 

Depth 
Grade and Weight

(lb/ft) 

Weight in Air 

(1,000 lbs) 

Cumulative Weight 

(1,000 lbs) 

9,100 - 10,000 L-80, 47.0 42.30 42.30 

1,750 - 9,100 C-75, 43.5 319.73 362.03 

0 - 1,750 L-80, 47.0 82.25 444.28 

Total weight in air 444.28  

 

 

 

 



 

66 

Figure 4.11 9- 5
8ൗ  Casing design for Example 3 

Table 4.6 Comparison of casing design between manual calculation and WPD 

software 

 

From 

Conventional 

Calculate (psi) 

From WPD 

Software 

(psi) 

Differentiated 

Percent 

Example 1 Pc @ CSD 

pf 

pb @ surface 

pb @ shoe 

153.64 

2,906.25 

0.00 

5.77 

153.639 

2,906.250 

0.00 

5.773 

0.001 

0.000 

0.000 

0.052 

Example 2 Pc @ CSD 

pf 

pb @ surface 

pb @ shoe 

2,475.20 

5,000.00 

4,400.00 

1,884.30 

2,475.200 

5,000.000 

4,400.00 

1,884.300 

0.000 

0.000 

0.000 

0.000 

Example 3 Pc @ CSD 

pf 

pb @ surface 

pb @ shoe 

4,331.60 

7,410.00 

6,721.00 

2,695.88 

4,331.600 

7,410.000 

6,721.000 

2,695.880 

0.000 

0.000 

0.000 

0.000 

Average 0.004 

 

Radius of curvature, maximum inclination angle, measured depth and 

horizontal departure at the end of build calculated from WPD software were 

compared to results from manual calculation as presented in example 4 through 

example 8 (examples were picked up from Mian, 1992). Comparison results are 



 

67 

summarized and presented in Table 4.11 and it is also indicated that these results are 

reliable and can be compared to the manual calculation as well. 

 Therefore, this can be assured that the software algorithm is correct and 

effective. 

Example 4: A well is to be drilled using the build-and-hold (Type J) 

trajectory. If the horizontal departure to the target at a TVD of 10,000 ft is 2,600 ft 

with the recommended angle rate of 2o/100 ft and the kickoff depth is at 1,500 ft. 

Solution: 

(a) The radius of curvature 

Using Equations (2.27) 

r1	= 
180

π
൬
1

q
൰ 

r1	= 
180

π
൬

1

2 100⁄
൰ 

r1 = 2,865 ft 

(b) The maximum inclination angle 

Using Equations (2.28) 

θ	= sin-1 ቈ
r1

ඥሺr1	-	X3ሻ2+ሺD3	-	D1ሻ2
 	-	tan-1 ൬

ଵݎ െ ܺଷ
ଷܦ െ ଵܦ

൰ 

θ	= sin-1 ቈ
2,865

ඥሺ2,865	-	2,600ሻ2	+	ሺ10,000	-	1,500ሻ2
	 

-	tan-1 ൬
2,865	-	2,600

10,000	-	1,500
൰ 

  θ	= sin-1ሺ0.3369ሻ - tan-1ሺ0.0312ሻ 

  θ = 17.901° 
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(c) The measured depth and horizontal departure at the end of the build 

Using Equations (2.30) 

(DMi
)
Build

	= D1	+	
θi

'

q
 

(DMi
)
Build

	= 1500	+	
17.9

2 100⁄
 

 (DMi
)
Build

 = 2,395 ft 

Using Equations (2.31) 

(Xi)Build = r1(1	-	cosθi
' ) 

(Xi)Build = 2,865(1 - cos17.9) 

(Xi)Build = 138.68 ft 

(d) The measured depth and horizontal departure at 8,000 ft 

Using Equations (2.33) 

(DMi
)
Hold

	= D1	+	
θ

q
	+	

Di	-	D1	-	r1sinθ

cosθ
 

(DMi
)
Hold

	= 1,500	+	
17.9

2 100⁄
	+	

8,000	-	1,500	-	2,865sin17.9

cos17.9
 

(DMi
)
Hold

	= 8,300.271 ft 

Using Equations (2.34) 

(Xi)Hold	= r1ሺ1	-	cosθሻ	+	ሺDi	-	D1	-	r1sinθሻtanθ 

(Xi)Hold = 2,865ሺ1 - cos17.9ሻ	+	ሺ8,000 - 1,500 - 2,865sin17.9ሻtan17.9 

(Xi)Hold = 1,953.706 ft 
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Example 5: A well is to be drilled using the build-and-hold (Type J) 

trajectory. If the horizontal departure to the target at a TVD of 10,000 ft is 3,000 ft 

with the recommended angle rate of 2o/100 ft and the kickoff depth is at 1,500 ft. 

Solution: 

(a) The radius of curvature 

Using Equations (2.27) 

r1	= 
180

π
൬
1

q
൰ 

r1	= 
180

π
൬

1

2 100⁄
൰ 

r1 = 2,865 ft 

(b) The maximum inclination angle 

Using Equations (2.29) 

θ = 180 - tan-1 ൬
D3	- D1

X3	- r1
൰ 	- cos-1 ൜൬

r1

D3	- D1
൰×sin tan-1 ൬

D3	- D1

X3	- X1
൰൨ൠ 

θ = 180 - tan-1 ൬
10,000 - 1,500

3,000 - 2,865
൰ 

- cos-1 ൜൬
2,865

10,000 - 1,500
൰×sin tan-1 ൬

10,000 - 1,500

3,000 - 0
൰൨ൠ 

θ = 19.439° 

(c) The measured depth and horizontal departure at the end of the build 

Using Equations (2.30) 

(DMi
)
Build

	= D1	+	
θi

'

q
 

(DMi
)
Build

 = 1500 + 
19.439

2 100⁄
 

  (DMi
)
Build

 = 2,471.95 ft 
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Using Equations (2.31) 

(Xi)Build = r1(1	-	cosθi
' ) 

(Xi)Build = 2,865(1 - cos19.439) 

(Xi)Build = 163.315 ft 

(d) the measured depth an horizontal departure at 8,000 ft 

Using Equations (2.33) 

(DMi
)
Hold

 = D1	+	
θ

q
	+	

Di - D1 - r1sinθ

cosθ
 

(DMi
)
Hold

 = 1,500	+	
19.439

2 100⁄
	+	

8,000 - 1,500 - 2,865sin19.439

cos19.439
 

(DMi
)
Hold

 = 8,353.753 ft 

Using Equations (2.34) 

(Xi)Hold	= r1ሺ1	-	cosθሻ	+	ሺDi	-	D1	-	r1sinθሻtanθ 

(Xi)Hold = 2,865ሺ1 - cos19.439ሻ  

+ ሺ8,000 - 1,500 - 2,865sin19.439ሻtan19.439 

(Xi)Hold = 2,120.797 ft 
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Example 6: A well is to be drilled using the build-hold-and-drop (Type S) 

trajectory. Calculate radius of curvature. Wellbore trajectories data are given in Table 

4.7. 

Table 4.7 Wellbore trajectories data for calculation in example 6 

Variable Distance 

D1 1,500 ft 

D4 8,000 ft 

r1 2,865 ft 

r2 2,865 ft 

X4 4,000 ft 

 

 

Solution: 

Using Equations (2.35) 

θ	= tan-1 ൬
D4	- D1

r1 + r2	- X4
൰ 	- cos-1 ൜൬

r1 + r2

D4 + D1
൰  × sin tan-1 ൬

D4	- D1

r1 + r2	- X4
൰൨ൠ 

θ	= tan-1 ൬
8,000 - 1,500

2,865 + 2,865 - 4,000
൰   

- cos-1 ൜൬
2,865 + 2,865

8,000 + 1,500
൰  × sin tan-1 ൬

8,000 - 1,500

2,865 + 2,865 - 4,000
൰൨ൠ 

θ = 43.513° 
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Example 7: A well is to be drilled using the build-hold-and-drop (Type S) 

trajectory. Calculate radius of curvature. Wellbore trajectories data are given in Table 

4.8. 

Table 4.8 Wellbore trajectories data for calculation in example 7 

Variable Distance 

D1 1,500 ft 

D4 8,000 ft 

r1 2,865 ft 

r2 2,865 ft 

X4 6,000 ft 

 

 

Solution: 

Using Equations (2.36) 

θ	=	180	-	tan-1 
D4	-	D1

X4	-ሺr1	-	r2ሻ
൨	 

-	cos-1 ൜൬
r1	+	r2

D4	-	D1
൰ 	×	sin	tan-1 ൬

D4	-	D1

X4	-	(r1	-	r2
൰൨ൠ 

θ = 180 - tan-1 
8,000	- 1,500

6,000	-ሺ2,865	- 2,865ሻ
൨	 

- cos-1 ൜൬
2,865  2,865

8,000	- 1,500
൰  × sin	tan-1 ൬

8,000	- 1,500

6,000	-ሺ2,865	- 2,865ሻ
൰൨ൠ 

θ = 83.082° 
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Example 8: A well is to be drilled using the build-hold-partial drop-and-hold 

(Type modified S) trajectory. Calculate radius of curvature. Wellbore trajectories data 

are given in Table 4.9. 

Table 4.9 Wellbore trajectories data for calculation in example 8 

Variable Distance 

D1 1,500 ft 

D5 6,500 ft 

Di 2,000 ft 

r1 2,865 ft 

r2 2,865 ft 

X5 8,000 ft 

 

Solution: 

Using Equations (2.32) 

θi
'  = sin-1 ൬

Di

D1 + r1
൰ 

θi
'  = sin-1 ൬

2,000

1,500 + 2,865
൰ 

θi
' 	=	27.27° 

Using Equations (2.37) 

X4 = X5 + r2൫1	-	cosθ'൯ 

X4 = 8,000 + 2,865ሺ1 - cos27.27ሻ 

X4 = 8,318.424 ft 

Using Equations (2.38) 
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D4 = D5	+ r2sinθ' 

D4 = 6,500	+ 2,865sin27.27 

D4 = 7,812.698 

Using Equations (2.36) 

θ	=	180	-	tan-1 
D4 െ 	D1

X4 െ ሺr1 െ 	r2ሻ
൨ 

-	cos-1 ൜൬
r1	+	r2

D4 െ 	D1
൰ 	×	sin	tan-1 ൬

D4 െ 	D1

X4 െ 	(r1	-	r2
൰൨ൠ 

θ = 180 - tan-1 
7,812.698 െ  1,500

8,318.424 െ ሺ2,865 െ  2,865ሻ
൨	 

- cos-1 ൜൬
2,865  2,865

7,812.698 െ 1,500
൰  × sin	tan-1 ൬

7,812.698 െ  1,500

8,318 െ ሺ2,865 െ  2,865ሻ
൰൨ൠ 

θ = 86.085° 

 

Example 9: A well is to be drilled using the build-hold-partial drop-and-hold 

(Type modified S) trajectory. Calculate radius of curvature. Wellbore trajectories data 

are given in Table 4.110. 

Table 4.10 Wellbore trajectories data for calculation in example 9 

Variable Distance 

D1 1,500 ft 

D5 6,500 ft 

Di 2,000 ft 

r1 2,865 ft 

r2 2,865 ft 

X5 5,000 ft 
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Solution: 

Using Equations (2.32) 

θi
'  = sin-1 ൬

Di

D1 + r1
൰ 

θi
'  = sin-1 ൬

2,000

1,500 + 2,865
൰ 

θi
' 	=	27.27° 

Using Equations (2.37) 

X4 = X5 + r2൫1	-	cosθ'൯ 

X4 = 5,000 + 2,865ሺ1 - cos27.27ሻ 

X4 = 5,318.424 ft 

Using Equations (2.38) 

D4 = D5	+ r2sinθ' 

D4 = 6,500	+ 2,865sin27.27 

D4 = 7,812.698 ft 

Using Equations (2.35) 

θ	= tan-1 ൬
D4	- D1

r1 + r2	- X4
൰ 	- cos-1 ൜൬

r1 + r2

D4 + D1
൰  × sin tan-1 ൬

D4	- D1

r1 + r2	- X4
൰൨ൠ 

θ = 	tan-1 ൬
7,812.698 - 1,500

2,865 + 2,865 - 5,318.424
൰   

- cos-1 ൜൬
2,865 + 2,865

7,812.698 ‐ 1,500
൰  × sin tan-1 ൬

7,812.698 - 1,500

2,865 + 2,865 - 5,318.424
൰൨ൠ 

θ = 61.2° 
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Table 4.11 Comparison of wellbore trajectories design between manual calculation 

and WPD software 

  

From 

Conventional 

Calculate (psi) 

From WPD 

Software (psi) 

Differentiated 

Percent 

Example 4 Radius of curvature ሺr1ሻ 

Inclination angle ሺθሻ 

ሺDmi
ሻ

Build 

ሺXi
ሻ

Build 

ሺDmi
ሻ

Hold 

ሺXi
ሻ

Hold 

2,864.79 ft 

17.90° 

2,395.00 ft 

138.68 ft 

8,300.27 ft 

1,953.71 ft 

2,864.418 ft 

17.902° 

2395.100 ft 

138.685 ft 

8,300.526 ft 

1,953.953 ft 

0.013 

0.011 

0.004 

0.004 

0.003 

0.012 

Example 5 Radius of curvature ሺr1ሻ 

Inclination angle ሺθሻ 

ሺDmi
ሻ

Build 

ሺXi
ሻ

Build 

ሺDmi
ሻ

Hold 

ሺXi
ሻ

Hold
 

2,864.79 ft 

19.44° 

2,471.95 ft 

163.32 ft 

8,353.75 ft 

2,120.80 

2,864.418 ft 

19.442° 

2472.100 ft 

163.389 ft 

8,353.753 ft 

2,121.160 ft 

0.013 

0.010 

0.006 

0.042 

0.001 

0.017 

Example 6 Inclination angle ሺθሻ 43.51° 43.513° 0.007 

Example 7 Inclination angle ሺθሻ 83.08° 83.082° 0.002 

Example 8 Inclination angle ሺθሻ 86.08° 86.085° 0.006 

Example 9 Inclination angle ሺθሻ 61.20° 61.30° 0.163 

Average 0.020 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS  

 

5.1 Conclusions 

 WPD software had been developed for casing design and selection, and 

wellbore trajectory design assistance. Therefore, WPD consists of two main modules: 

1) casing design and casing selection module, and 2) wellbore trajectory design 

module. In casing design and casing selection module the collapse pressure, burst 

pressure, and tension load are calculated using conventional equations and displayed 

in form of graph which can be used for casing selection in the next step. In wellbore 

trajectory design module user can choose the trajectory path form the three standard 

trajectory templates as J, S, and modified S type. Result from the first module will be 

used as essential data, e.g. casing size and grade, in this step 

 To examine the efficiency and accuracy of WPD, results from WPD 

calculations were compared to the results from manual calculations. Comparison 

results indicated that results of WPD and manual calculation were not different. This 

can be assured that the WPD software can be used effectively with a satisfied 

accuracy. Moreover, this study also generated the API casing properties in from of 

digital database as presented in Appendix B.  

Though this developed program may have some limitations and cannot 

compared to the commercial software in the market, WPD required only Microsoft 

Visual Basic and AutoCAD which are easily to find out and widely available in the 
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market. Result from WPD calculation and design can be saved, printed out, and 

displayed in form of Microsoft Word file that user can be used and printed out easily. 

 

5.2 Recommendations 

 This study has many limitations: 1) the unit of program is only in English – 

US unit, other units must be converted to this unit before using WPD, 2) the 

graphically results displayed in AutoCAD are limited only in two – dimensional (2D) 

that sometimes it is not convenient, and 3) data used in WPD calculation and design 

are only from a few text books, therefore, the results of calculations and design may 

be restricted. 

 For further development, this program needs some functions to convert the 

unit of required data or support other data unit. Three – dimensional (3D) display may 

need to add – in this program for more convenient to use. If available, actual raw data 

should be used with this program to examine the efficiency and the accuracy of it 

calculation. Some commercial database software in the market, e.g. Microsoft Access, 

should be used and add – in this program for more convenient in data management. 
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Table A1. Empirical coefficients used for collapse-pressure calculation (after API 

Bulletin, 1989) 

Grade FA FB FC FF FG 

H-40 

H-50 

J-K 55 & D 

J-K 60 & D 

J-K 70 & D 

C-75 & E 

L-80 & N-80 

C-90 

C-95 

C-100 

P-105 

P-110 

P-120 

P-125 

P-130 

P-135 

P-140 

P-150 

P-155 

P-160 

P-170 

P-180 

2.950 

2.976 

2.991 

3.005 

3.037 

3.054 

3.071 

3.106 

3.124 

3.143 

3.162 

3.181 

3.219 

3.239 

3.258 

3.278 

3.297 

3.336 

3.356 

3.375 

3.412 

3.449 

0.0465 

0.0515 

0.0541 

0.0566 

0.0617 

0.0642 

0.0667 

0.0718 

0.0743 

0.0768 

0.0794 

0.0819 

0.0870 

0.0895 

0.0920 

0.0946 

0.0971 

0.1021 

0.1047 

0.1072 

0.1123 

0.1173 

754 

1,056 

1,206 

1,356 

1,656 

1,806 

1,955 

2,254 

2,404 

2,553 

2,702 

2,852 

3,151 

3,301 

3,451 

3,601 

3,751 

4,053 

4,204 

4,356 

4,660 

4,966 

2.063 

2.003 

1.989 

1.983 

1.984 

1.990 

1.998 

2.017 

2.029 

2.040 

2.053 

2.066 

2.092 

2.106 

2.119 

2.133 

2.146 

2.174 

2.188 

2.202 

2.231 

2.261 

0.0325 

0.0347 

0.0360 

0.0373 

0.0403 

0.0418 

0.0131 

0.0466 

0.0482 

0.0499 

0.0515 

0.0532 

0.0565 

0.0582 

0.0599 

0.0615 

0.0632 

0.0666 

0.0683 

0.0700 

0.0734 

0.0769 

 
Grade without letter are non-API Grades
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Table A2. Range of de t⁄  for various collapse-pressure regions when axial stress is 

zero (after API Bulletin, 1989) 

Grade 

Yield Strength 

Collapse 

≤ 

Plastic 

Collapse 

Transition 

Collapse 

Elastic 

Collapse 

≥ 

H-40 

H-50 

J-K 55 & D 

J-K 60 & D 

J-K 70 & D 

C-75 & E 

L-80 & N-80 

C-90 

C-95 

C-100 

P-105 

P-110 

P-120 

P-125 

P-130 

P-135 

P-140 

P-150 

P-155 

P-160 

P-170 

P-180 

16.40 

15.24 

14.81 

14.44 

13.85 

13.60 

13.38 

13.01 

12.85 

12.70 

12.57 

12.44 

12.21 

12.11 

12.02 

11.92 

11.84 

11.67 

11.59 

11.52 

11.37 

11.23 

16.40 – 27.01 

15.24 – 25.63 

14.81 – 25.01 

14.44 – 24.42 

13.85 – 23.38 

13.60 – 22.91 

13.38 – 22.47 

13.01 – 21.69 

12.85 – 21.33 

12.70 – 21.00 

12.57 – 20.70 

12.44 – 20.41 

12.21 – 19.88 

12.11 – 19.63 

12.02 – 19.40 

11.92 – 19.18 

11.84 – 18.97 

11.67 – 18.57 

11.59 – 18.37 

11.52 – 18.19 

11.37 – 17.82 

11.23 – 17.47 

27.01 – 42.64 

25.63 – 38.83 

25.01 – 37.21 

24.42 – 35.73 

23.38 – 33.17 

22.91 – 32.05 

22.47 – 31.02 

21.69 – 29.18 

21.33 – 28.36 

21.00 – 27.60 

20.70 – 26.89 

20.41 – 26.22 

19.88 – 25.01 

19.63 – 24.46 

19.40 – 23.94 

19.18 – 23.44 

18.97 – 22.98 

18.57 – 22.11 

18.37 – 21.70 

18.19 – 21.32 

17.82 – 20.60 

17.47 – 19.93 

42.64 

38.83 

37.21 

35.73 

33.17 

32.05 

31.02 

29.18 

28.36 

27.60 

26.89 

26.22 

25.01 

24.46 

23.94 

23.44 

22.98 

22.11 

21.70 

21.32 

20.60 

19.93 



 
 

1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

4 ½ 9.50 H-40 0.205 4.090 3.965 5.000 2,760 111 

9.50 J-55 0.205 4.090 3.965 5.000 3,310 152 

10.50 J-55 0.224 4.052 3.927 5.000 4.875 4,010 165 

11.60 J-55 0.250 4.000 3.875 5.000 4.875 4,960 184 

9.50 K-55 0.205 4.090 3.965 5.000 3,310 152 

10.50 K-55 0.224 4.052 3.927 5.000 4.875 4,010 165 

11.60 K-55 0.250 4.000 3.875 5.000 4.875 4,960 184 

11.60 C-75 0.250 4.000 3.875 5.000 4.875 6,100 250 

13.59 C-75 0.290 3.920 3.875 5.000 4.875 8,140 288 

11.60 L-80 0.250 4.000 3.875 5.000 4.875 6,350 267 

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987)
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

3,190 3,190 77 

4,380 4,380 101 

4,790 4,790 4,790 4,790 4,790 4,790 132 203 203 203 203 

5,350 5,350 5,350 5,350 5,350 5,350 5,350 154 162 225 225 225 225 

4,380 4,380 112 

4,790 4,790 4,790 4,790 4,790 4,790 146 249 249 249 249 

5,350 5,350 5,350 5,350 5,350 5,350 5,350 170 180 277 277 277 277 

7,290 7,290 7,290 212 288 288 

8,460 8,460 7,490 257 331 320 

7,780 7,780 7,780 7,780 7,780 7,780 212 291 291 

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987)
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

4 ½ 13.50 L-80 0.290 3.920 3.795 5.000 4.875 8,540 307 

11.60 N-80 0.250 4.000 3.875 5.000 4.875 6,350 267 

13.50 N-80 0.290 3.920 3.795 5.000 4.875 8,540 307 

11.60 C-90 0.250 4.000 3.875 5.000 4.875 6,820 300 

13.50 C-90 0.290 3.920 3.795 5.000 4.875 9,300 345 

11.60 C-95 0.250 4.000 3.875 5.000 4.875 7,030 317 

13.50 C-95 0.290 3.920 3.795 5.000 4.875 9,660 364 

* 11.60 HC-95 0.250 4.000 3.875 5.000 4.875 8,650 317 

* 13.50 HC-95 0.290 3.920 3.795 5.000 4.875 10,380 364 

* 15.10 HC-95 0.337 3.826 3.701 5.000 4.875 12,330 419 

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987) (Continued)
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi) 

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

9,020 9,020 9,020 9,020 7,990 9,020 257 334 320 

7,780 7,780 7,780 7,780 7,780 7,780 223 304 304 304 304 

9,020 9,020 9,020 9,020 7,990 9,020 270 349 349 337 349 

8,750 8,750 8,750 8,750 223 309 309 

10,150 10,150 10,150 9,000 270 355 337 

9,240 9,240 9,240 9,240 234 325 325 325 

10,710 10,710 10,710 9,490 284 374 374 353 

9,240 9,240 9,240 9,240 9,240 9,240 245 338 338 338 338 

10,710 10,710 10,710 10,710 9,500 10,710 297 388 388 370 388 

12,450 12,450 11,630 12,450 9,500 11,000 357 446 446 370 421 

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987) (Continued)
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 11.60 P-110 0.250 4.000 3.875 5.000 4.875   7,580 367 

 13.50 P-110 0.290 3.920 3.795 5.000 4.875   10,680 422 

 15.10 P-110 0.337 3.826 3.701 5.000 4.875   14,350 485 

 15.10 Q-125 0.337 3.826 3.701 5.000 4.875   15,840 551 

* 16.60 Q-125 0.375 3.750 3.625 5.000 4.875   19,100 608 

* 19.10 Q-125 0.437 3.626 3.501 5.000 4.875   21,290 697 

* 15.10 V-150 0.337 3.826 3.701 5.000 4.875   18,110 661 

* 16.60 V-150 0.375 3.750 3.625 5.000 4.875   22,330 729 

* 19.10 V-150 0.437 3.626 3.501 5.000 4.875   26,300 837 

            

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987) (Continued)
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

10,690  10,690 10,690 10,690 10,690 10,690  279 385 385 385 385   

12,410  12,410 12,410 12,410 10,990 12,410  338 443 443 421 443   

14,420  14,420 13,460 14,420 10,990 13,910  406 509 509 421 509   

16,380  16,380 15,300  12,490   438 554      

18,230  16,650 15,300 18,230 12,490 14,980  496 579 911 454 539   

21,240  16,650 15,300 18,370 12,490 14,980  588 579 686 45 539   

19,660  19,660 18,360  14,980   519 658  539    

21,880  19,980 18,360  14,980   588 686  539    

25,490  19,980 18,360  14,980   697 686  539    

               

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987) (Continued)
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

5 11.50 J-55 0.220 4.560 4.435 5.563    3,060 182 

 13.00 J-55 0.253 4.494 4.369 5.563 5.375   4,140 208 

 15.00 J-55 0.296 4.408 4.283 5.563 5.375 4.151 5.360 5,560 241 

 11.50 K-55 0.220 4.560 4.435 5.563    3,060 182 

 13.00 K-55 0.253 4.494 4.369 5.563 5.375   4,140 208 

 15.00 K-55 0.296 4.408 4.283 5.563 5.375 4.151 5.360 5,560 241 

 15.00 C-75 0.296 4.408 4.283 5.563 5.375 4.151 5.360 6,940 328 

 18.00 C-75 0.362 4.276 4.151 5.563 5.375 4.151 5.360 9,960 396 

 21.40 C-75 0.437 4.126 4.001 5.563 5.375   11,970 470 

 23.20 C-75 0.478 4.044 3.919 5.563 5.375   12,970 509 

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987) (Continued)
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

4,240 4,240      133        

4,870 4,870 4,870 4,870 4,870 4,870 4,870 169 182 252 252 252 252   

5,700 5,700 5,700 5,700 5,700 5,700 5,700 207 223 293 293 287 293 328  

4,240 4,240      147        

4,870 4,870 4,870 4,870 4,870 4,870 4,870 186 201 309 309 309 309   

5,700 5,700 5,700 5,700 5,700 5,130 5,700 228 246 359 359 359 359 416  

7,770  7,770 7,770  6,990   295 375  364  416  

9,500  9,500 9,290  6,990   376 452  364  416  

11,470  10,140 9,290  6,990   466 510  364    

12,550  10,140 9,290  7,000   513 510  364    

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987) (Continued)
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 24.10 C-75 0.500 4.000 3.875 5.563 5.375   13,500 530 

 15.00 L-80 0.296 4.408 7.483 5.563 5.375 4.151 5.360 7,250 350 

 18.00 L-80 0.362 4.276 4.151 5.563 5.375 4.151 5.360 10,500 422 

 21.40 L-80 0.437 4.126 4.001 5.563 5.375   12,760 501 

 23.20 L-80 0.478 4.044 3.919 5.563 5.375   13,830 543 

 24.10 L-80 0.500 4.000 3.875 5.563 5.375   14,400 566 

 15.00 N-80 0.296 4.408 4.283 5.563 5.375 4.151 5.360 7,250 350 

 18.00 N-80 0.362 4.276 4.151 5.563 5.375 4.151 5.360 10,500 422 

 21.40 N-80 0.437 4.126 4.001 5.563 5.375   12,760 501 

 23.20 N-80 0.478 4.044 3.919 5.563 5.375   13,830 543 

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987) (Continued)
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

13,130  10,140 9,290  6,990   538 510  364    

8,290  8,290 8,290 8,290 7,460 8,290  295 379  364  416  

10,140  10,140 9,910 10,140 7,460 10,140  376 457  364  416  

12,240  10,810 9,910  7,460   466 510  364    

13,380  10,810 9,910  7,460   513 510  364    

14,000  10,810 9,910  7,460   538 510  364    

8,290  8,290 8,290 8,290 7,460 8,290  311 396 396 383 396 437  

10,140  10,140 9,910 10,140 7,460 10,140  396 477 477 383 477 469  

12,240  10,810 9,910 12,240 7,460 10,250  490 537 566 383 479   

13,380  10,810 9,910 13,380 7,460 10,250  540 537 614 383 479   

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987) (Continued)
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 24.10 N-80 0.500 4.000 3.875 5.563 5.375   14,400 566 

 15.00 C-90 0.296 4.408 4.283 5.563 5.375 4.151 5.366 7,840 394 

 18.00 C-90 0.362 4.276 4.151 5.563 5.375 4.151 5.366 11,530 475 

 21.40 C-90 0.437 4.126 4.001 5.563 5.375   14,360 564 

 23.20 C-90 0.478 4.044 3.919 5.563 5.375   15,560 611 

 24.10 C-90 0.500 4.000 3.875 5.563 5.375   16,200 636 

 15.00 C-95 0.296 4.408 4.283 5.563 5.375 4.151 5.360 8,110 416 

 18.00 C-95 0.362 4.276 4.151 5.563 5.375 4.151 5.360 12,030 501 

 21.40 C-95 0.437 4.126 4.001 5.563 5.375   15,160 595 

 23.20 C-95 0.478 4.044 3.919 5.563 5.375   16,430 645 

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987) (Continued)
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

14,000  10,810 9,910 13,620 7,460 10,250  567 537 639 383 479   

9,320  9,320 9,320  8,400   311 404  383  430  

11,400  11,400 11,150  8,400   396 487  383  469  

13,770  12,170 11,150  8,400   490 537  383    

15,060  12,170 11,150  8,400   540 537  383    

15,750  12,170 11,150  8,400   567 537  383    

9,840  9,840 9,840  8,850   326 424  402  459  

12,040  12,040 11,770  8,850   416 512  402  493  

14,530  12,840 11,770  8,850   515 563  402    

15,890  12,850 11,770  8,860   567 563  402    

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987) (Continued)
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 24.10 C-95 0.500 4.000 3.875 5.563 5.375   17,100 672 

* 15.00 HC-95 0.296 4.408 4.283 5.563 5.375   9,380 416 

* 18.00 HC-95 0.362 4.276 4.151 5.563 5.375   11,880 501 

* 23.20 HC-95 0.478 4.044 3.919 5.563 5.375   15,820 645 

 15.00 P-110 0.296 4.408 4.283 5.563 5.375 4.151 5.360 8,850 481 

 18.00 P-110 0.362 4.276 4.151 5.563 5.375 4.151 5.360 13,470 580 

 21.40 P-110 0.437 4.126 4.001 5.563 5.375   17,550 689 

 23.20 P-110 0.478 4.044 3.919 5.563 5.375   19,020 747 

 24.10 P-110 0.500 4.000 3.875 5.563 5.375   19,800 778 

 15.00 Q-125 0.296 4.408 4.283 5.563 5.375   9,480 547 

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987) (Continued)
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

16,630  12,850 11,770  8,850   595 563  402    

9,840  9,840 9,840 9,840 8,860 9,840  342 441 441 422 441   

12,040  12,040 11,770 12,040 8,860 10,260  436 532 532 422 479   

15,890  12,850 11,770 13,630 8,860 10,260  594 591 671 422 479   

11,400  11,400 11,400 11,400 10,250 11,400  388 503 503 479 503 547  

13,940  13,940 13,620 13,940 10,250 13,940  495 606 606 479 606 587  

16,820  14,870 13,620 16,820 10,250 13,980  613 671 720 479 613   

18,400  14,880 13,630 18,400 10,260 13,990  675 671 780 479 613   

19,250  14,880 13,620 18,580 10,250 13,980  708 671 812 479 613   

12,950  12,950 12,950     420 548      
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 18.00 Q-125 0.362 4.276 4.151 5.563 5.375   14,830 659 

 23.20 Q-125 0.478 4.044 3.919 5.563 5.375   21,620 849 

 24.10 Q-125 0.500 4.000 3.875 5.563    22,500 884 

* 15.00 V-150 0.296 4.408 4.283 5.563 5.375   10,250 656 

* 18.00 V-150 0.362 4.276 4.151 5.563 5.375   16,860 791 

* 23.20 V-150 0.478 4.044 3.919 5.563 5.375   25,940 1,019 

5 1/2 14.00 H-40 0.244 5.012 4.887 6.050    2,620 161 

 14.00 J-55 0.244 5.012 4.887 6.050    3,120 222 

 15.50 J-55 0.275 4.950 4.825 6.050 5.875 4.653 5.860 4,040 248 

 17.00 J-55 0.304 4.892 4.767 6.050 5.875 4.653 5.860 4,910 273 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

15,840  15,840 15,490     535 661      

20,910  16,000 15,490     729 725      

21,880  16,000 15,490     765 725      

15,540  15,540 15,540  13,990   497 651  613    

19,100  16,000 18,590  13,990   634 785  613    

25,090  16,000 18,590  13,990   864 859  613    

3,110 3,110      130        

4,270 4,270      172        

4,810 4,810 4,810 4,810 4,810 4,730 4,810 202 217 300 300 300 300 339 339 

5,320 5,320 5,320 5,320 5,320 4,730 5,320 229 247 329 329 318 329 372 372 
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 14.00 K-55 0.244 5.012 4.887 6.050    3,120 222 

 15.50 K-55 0.275 4.950 4.825 6.050 5.875 4.653 5.860 4,040 248 

 17.00 K-55 0.304 4.892 4.767 6.050 5.875 4.653 5.860 4,910 273 

 17.00 C-75 0.304 4.892 4.767 6.050 5.875 4.653 5.860 6,040 372 

 20.00 C-75 0.361 4.778 4.653 6.050 5.875 4.653 5.860 8,410 437 

 23.00 C-75 0.415 4.670 4.545 6.050 5.875 4.545 5.860 10,470 497 

 17.00 L-80 0.304 4.892 4.767 6.050 5.875 4.653 5.860 6,280 397 

 20.00 L-80 0.361 4.778 4.653 6.050 5.875 4.653 5.860 8,830 466 

 23.00 L-80 0.415 4.670 4.545 6.050 5.875 4.545 5.860 11,160 530 

 17.00 N-80 0.304 4.892 4.767 6.050 5.875 4.653 5.860 6,280 397 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

4,270 4,270      189        

4,810 4,810 4,810 4,810 4,810 4,730 4,810 222 239 366 366 366 366 429 429 

5,320 5,320 5,320 5,320 5,320 4,730 5,320 252 272 402 402 402 402 471 471 

7,250  7,250 7,250  6,450   327 423  403  471 471 

8,610  8,610 8,430  6,450   403 497  403  497 479 

9,900  9,260 8,430  6,450   473 550  403  549 479 

7,740  7,740 7,740 7,740 6,880 7,740  338 428  403  471 471 

9,190  9,190 8,990 9,190 6,880 9,190  416 503  403  497 479 

10,560  9,880 8,990 10,560 6,880 9,460  489 550  403  549 479 

7,740  7,740 7,740 7,740 6,880 7,740  348 446 446 424 446 496 496 

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987) (Continued)

102 



 
 

1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 20.00 N-80 0.361 4.778 4.653 6.050 5.875 4.653 5.860 8,830 466 

 23.00 N-80 0.415 4.670 4.545 6.050 5.875 4.545 5.860 11,160 530 

 17.00 C-90 0.304 4.892 4.767 6.050 5.875 4.653 5.860 6,740 447 

 20.00 C-90 0.361 4.778 4.653 6.050 5.875 4.653 5.860 9,630 525 

 23.00 C-90 0.415 4.670 4.545 6.050 5.875 4.545 5.860 12,380 597 

 26.00 C-90 0.476 4.548 4.423 6.050 5.875   14,240 676 

 35.00 C-90 0.650 4.200 4.075 6.050 5.875   18,760 891 

 17.00 C-95 0.304 4.892 4.767 6.050 5.875 4.653 5.860 6,940 471 

 20.00 C-95 0.361 4.778 4.653 6.050 5.875 4.653 5.860 10,010 554 

 23.00 C-95 0.415 4.670 4.545 6.050 5.875 4.545 5.860 12,940 630 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

9,190  9,190 8,990 9,190 6,880 9,190  428 524 524 424 524 523 504 

10,560  9,880 8,990 10,560 6,880 9,460  502 579 596 424 530 577 504 

8,710  8,710 8,710  7,740   356 456  424  496 496 

10,340  10,340 10,120  7,740   438 536  424  523 504 

11,880  11,110 10,120  7,740   514 580  424  577 504 

13,630  11,110 10,120  7,740   598 580  424    

18,610  11,110 10,120  7,740   614 580  424    

9,190  9,190 9,190  8,170   374 480  445  521 521 

10,910  10,910 10,680  8,170   460 563  445  549 530 

12,540  11,730 10,680  8,170   540 608  445  606 530 
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

* 17.00 HC-95 0.304 4.892 4.767 6.050 5.875   8,580 471 

* 20.00 HC-95 0.361 4.778 4.653 6.050 5.875   10,630 554 

* 23.00 HC-95 0.415 4.670 4.545 6.050 5.875   12,450 630 

 17.00 P-110 0.304 4.892 4.767 6.050 5.875 4.653 5.860 7,480 546 

 20.00 P-110 0.361 4.778 4.653 6.050 5.875 4.653 5.860 11,100 641 

 23.00 P-110 0.415 4.670 4.545 6.050 5.875 4.545 5.860 14,540 729 

* 17.00 Q-125 0.304 4.892 4.767 6.050 5.875   7,890 620 

* 20.00 Q-125 0.360 4.778 4.653 6.050 5.875   12,080 729 

 23.00 Q-125 0.415 4.670 4.545 6.050 5.875   16,070 829 

* 26.80 Q-125 0.500 4.500 4.375 6.050 5.875   20,660 982 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

9,190  9,190 9,190 9,190 8,170 9,190  392 498 498 466 498   

10,910  10,910 10,680 10,910 8,170 9,460  482 585 585 466 530   

12,540  11,730 10,680 12,370 8,170 9,460  566 638 665 466 530   

10,640  10,640 10,640 10,640 9,460 10,640  445 568 568 530 568 620 620 

12,640  12,640 12,360 12,640 9,460 11,880  548 667 667 530 667 654 630 

14,520  13,160 12,360 14,520 9,460 11,880  643 724 759 530 668 722 630 

12,090  12,090 12,090 12,090 10,770 12,090  481 620 620 573 620   

14,360  14,360 14,360 14,070 10,770 12,920  592 728 728 573 679   

16,510  16,510 15,210 14,070 10,770 12,920  694 783 828 573 679   

19,890  19,890 15,210 14,070 10,770 12,920  842 783 928 573 679   
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

* 20.00 V-150 0.361 4.778 4.653 6.050 5.875   13,460 874 

* 23.00 V-150 0.415 4.670 4.545 6.050 5.875   18,390 995 

* 26.80 V-150 0.500 4.500 4.375 6.050 5.875   24,790 1,178 

6 5/8 20.00 H-40 0.288 6.049 5.924 7.390    2,520 229 

 20.00 J-55 0.288 6.049 5.924 7.390 7.000   2,970 315 

 24.00 J-55 0.352 5.921 5.796 7.390 7.000 5.730 7.000 4,560 382 

 20.00 K-55 0.288 6.049 5.924 7.390 7.000   2,970 315 

 24.00 K-55 0.352 5.921 5.796 7.390 7.000 5.730 7.000 4,560 382 

 24.00 C-75 0.352 5.921 5.796 7.390 7.000 5.730 7.000 5,550 520 

 28.00 C-75 0.417 5.791 5.666 7.390 7.000 5.666 7.000 7,790 610 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

17,230  17,230 16,880  12,920   701 865  678    

19,810  18,250 16,880  12,920   823 928  678    

23,860  18,250 16,880  12,920   998 928  678    

3,040 3,040      184        

4,180 4,180 4,180 4,180 4,180 4,060 4,180 245 266 374 374 374 374   

5,110 5,110 5,110 5,110 5,110 4,060 5,110 314 340 453 453 390 453 477 477 

4,180 4,180 4,180 4,180 4,180 4,060 4,180 267 290 453 453 453 453   

5,110 5,110 5,110 5,110 5,110 4,060 5,110 342 372 548 548 494 520 605 605 

6,970  6,970 6,970  5,540   453 583  494  605 605 

8,263  8,263 8,263  5,540   552 683  494  648 644 
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 32.00 C-75 0.475 5.675 5.550 7.390 7.000 5.550 7.000 9,800 688 

 24.00 L-80 0.352 5.921 5.796 7.390 7.000 5.730 7.000 5,760 555 

 28.00 L-80 0.417 5.791 5.666 7.390 7.000 5.666 7.000 8,170 651 

 32.00 L-80 0.475 5.675 5.550 7.390 7.000 5.550 7.000 10,320 734 

 24.00 N-80 0.352 5.921 5.796 7.390 7.000 5.730 7.000 5,760 555 

 28.00 N-80 0.417 5.791 5.666 7.390 7.000 5.666 7.000 8,170 651 

 32.00 N-80 0.475 5.675 5.550 7.390 7.000 5.550 7.000 10,320 734 

 24.00 C-90 0.352 5.921 5.796 7.390 7.000 5.730 7.000 6,140 624 

 28.00 C-90 0.417 5.791 5.666 7.390 7.000 5.666 7.000 8,880 732 

 32.00 C-90 0.475 5.675 5.550 7.390 7.000 5.550 7.000 11,330 826 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

9,410  9,410 9,200  5,540   638 771  494  717 644 

7,440  7,440 7,440  5,910   473 592  494  605 605 

8,810  8,810 8,810  5,910   576 693  494  648 644 

10,040  10,040 9,820  5,910   666 783  494  717 644 

7,440  7,440 7,440 7,440 5,910 7,440  481 615 615 520 615 637 637 

8,810  8,810 8,810 8,810 5,910 8,120  586 721 721 520 650 682 678 

10,040  10,040 9,820 10,040 9,910 8,120  677 814 814 520 650 755 678 

8,370  8,370 8,370  6,650   520 633  520  637 637 

9,910  9,910 9,910  6,650   633 742  520  682 678 

11,290  11,290 11,050  6,650   732 837  520  755 678 
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 24.00 C-95 0.352 5.921 5.796 7.390 7.000 5.730 7.000 6,310 659 

 28.00 C-95 0.417 5.791 5.666 7.390 7.000 5.666 7.000 9,220 773 

 32.00 C-95 0.475 5.675 5.550 7.390 7.000 5.550 7.000 11,810 872 

 24.00 P-110 0.352 5.921 5.796 7.390 7.000 5.730 7.000 6,730 763 

 28.00 P-110 0.417 5.791 5.666 7.390 7.000 5.666 7.000 10,160 895 

 32.00 P-110 0.475 5.675 5.550 7.390 7.000 5.550 7.000 13,220 1,009 

* 24.00 Q-125 0.352 5.921 5.796 7.390 7.000   7,020 867 

* 28.00 Q-125 0.417 5.791 5.666 7.390 7.000   10,990 1,017 

* 32.00 Q-125 0.475 5.675 5.550 7.390 7.000   14,530 1,147 

* 24.00 V-150 0.350 5.921 5.796 7.390 7.000   7,340 1,041 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

8,830  8,830 8,830  7,020   546 665  546  668 668 

10,460  10,460 10,460  7,020   665 780  546  716 712 

11,920  11,830 11,660  7,020   769 880  546  793 712 

10,230  10,230 10,230 10,230 8,120 8,310  641 786 786 650 786 796 796 

12,120  11,830 12,120 12,120 8,120 8,310  781 992 992 650 832 852 848 

13,800  11,830 13,500 13,800 8,120 8,310  904 1,040 1,040 650 832 944 848 

11,620  11,620 11,620  8,310   702 860  702    

13,770  11,830 13,770  8,310   855 1,008  702    

15,680  11,830 14,780  8,310   989 1,138      

13,950  11,830 13,950  8,310   831 1,023  832    
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

* 28.00 V-150 0.417 5.791 5.666 7.390 7.000   12,120 1,220 

* 32.00 V-150 0.475 5.675 5.550 7.390 7.000   16,500 1,317 

7 17.00 H-40 0.231 6.538 6.413 7.656    1,420 196 

 20.00 H-40 0.272 6.456 6.331 7.656    1,970 230 

 20.00 J-55 0.272 6.456 6.331 7.656    2,270 316 

 23.00 J-55 0.317 6.366 6.241 7.656 7.375 6.151 7.390 3,270 366 

 26.00 J-55 0.362 6.276 6.151 7.656 7.375 6.151 7.390 4,320 415 

 20.00 K-55 0.272 6.456 6.331 7.656    2,270 316 

 23.00 K-55 0.317 6.366 6.241 7.656 7.375 6.151 7.390 3,270 366 

 26.00 K-55 0.362 6.276 6.151 7.656 7.375 6.151 7.390 4,320 415 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

16,520  11,830 14,780  8,310   1,013 1,199  832    

18,820  11,830 14,780  8,310   1,172 1,353  832    

2,310 2,310      122        

2,720 2,720      176        

3,740 3,740      234        

4,360 4,360 4,360 4,360 4,360 3,950 4,360 284 313 432 432 421 432 499 499 

4,980 4,980 4,980 4,980 4,980 3,950 4,980 334 367 490 490 421 490 506 506 

3,740 3,740      254        

4,360 4,360 4,360 4,360 4,360 3,950 4,360 309 341 522 522 522 522 632 632 

4,980 4,980 4,980 4,980 4,980 3,950 4,980 364 401 592 592 533 561 641 641 
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 23.00 C-75 0.317 6.366 6.241 7.656 7.375 6.151 7.390 3,750 499 

 26.00 C-75 0.362 6.276 6.151 7.656 7.375 6.151 7.390 5,220 566 

 29.00 C-75 0.408 6.184 6.059 7.656 7.375 6.059 7.390 6,730 634 

 32.00 C-75 0.453 6.094 5.969 7.656 7.375 5.969 7.390 8,200 699 

 35.00 C-75 0.498 6.004 5.879 7.656 7.375 5.879 7.530 9,670 763 

 38.00 C-75 0.540 5.920 5.795 7.656 7.375 5.795 7.530 10,680 822 

 23.00 L-80 0.317 6.366 6.241 7.656 7.375 6.151 7.390 3,830 532 

 26.00 L-80 0.362 6.276 6.151 7.656 7.375 6.151 7.390 5,410 604 

 29.00 L-80 0.408 6.184 6.059 7.656 7.375 6.059 7.390 7,020 676 

 32.00 L-80 0.453 6.094 5.969 7.656 7.375 5.969 7.390 8,610 745 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

5,940  5,940 5,940  5,380   416 557  533  632 632 

6,790  6,790 6,790  5,380   489 631  533  641 641 

7,650  7,650 7,650  5,380   562 707  533  685 674 

8,490  8,490 7,930  5,380   633 779  533  761 674 

9,340  8,660 7,930  5,380   703 833  533  850 761 

10,120  8,660 7,930  5,380   767 833  533  917 761 

6,340  6,340 6,340 6,340 5,740 6,340  435 565  533  632 632 

7,240  7,240 7,240 7,240 5,740 7,240  511 641  533  641 641 

8,160  8,160 8,160 8,160 5,740 7,890  587 718  533  685 674 

9,060  9,060 8,460 9,060 5,740 7,890  661 791  533  761 674 
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 35.00 L-80 0.498 6.004 5.879 7.656 7.375 5.879 7.530 10,180 814 

 38.00 L-80 0.540 5.920 5.795 7.656 7.375 5.795 7.530 11,390 877 

 23.00 N-80 0.317 6.366 6.241 7.656 7.375 6.151 7.390 3,830 532 

 26.00 N-80 0.362 6.276 6.151 7.656 7.375 6.151 7.390 5,410 604 

 29.00 N-80 0.408 6.184 6.059 7.656 7.375 6.059 7.390 7,020 676 

 32.00 N-80 0.453 6.094 5.969 7.656 7.375 5.969 7.390 8,610 745 

 35.00 N-80 0.498 6.004 5.879 7.656 7.375 5.879 7.530 10,180 814 

 38.00 N-80 0.540 5.920 5.795 7.656 7.375 5.795 7.530 11,390 877 

 23.00 C-90 0.317 6.366 6.241 7.656 7.375 6.151 7.390 4,030 599 

 26.00 C-90 0.362 6.276 6.151 7.656 7.375 6.151 7.390 5,740 679 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

9,060  9,240 8,460 9,060 5,740 7,890  734 833  533  850 761 

10,800  9,240 8,460 10,800 5,740 7,890  801 833  533  917 761 

6,340  6,340 6,340 6,340 5,740 6,340  442 588 588 561 588 666 666 

7,240  7,240 7,240 7,240 5,740 7,240  519 667 667 561 667 675 675 

8,160  8,160 8,160 8,160 5,740 7,890  597 746 746 561 702 721 709 

9,060  9,060 8,460 9,060 5,740 7,890  672 823 823 561 702 801 709 

9,960  9,240 8,460 9,060 5,740 7,890  746 876 898 561 702 895 801 

10,800  9,240 8,460 10,800 5,740 7,890  814 876 968 561 702 965 801 

7,130  7,130 7,130  6,450   447 605  561  666 666 

8,150  8,150 8,150  6,450   563 687  561  575 675 
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 29.00 C-90 0.408 6.184 6.059 7.656 7.375 6.059 7.390 7,580 760 

 32.00 C-90 0.453 6.094 5.969 7.656 7.375 5.969 7.390 9,380 839 

 35.00 C-90 0.498 6.004 5.879 7.656 7.375 5.879 7.530 11,170 915 

 38.00 C-90 0.540 5.920 5.795 7.656 7.375 5.795 7.530 12,820 986 

 23.00 C-95 0.317 6.366 6.241 7.656 7.375 6.151 7.390 4,140 632 

 26.00 C-95 0.362 6.276 6.151 7.656 7.375 6.151 7.390 5,880 717 

 29.00 C-95 0.408 6.184 6.059 7.656 7.375 6.059 7.390 7,830 803 

 32.00 C-95 0.453 6.094 5.969 7.656 7.375 5.969 7.390 9,750 885 

 35.00 C-95 0.498 6.004 5.879 7.656 7.375 5.879 7.530 11,650 966 

 38.00 C-95 0.540 5.920 5.795 7.656 7.375 5.795 7.530 13,440 1,041 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

9,180  9,180 9,180  6,450   648 768  561  721 709 

10,190  9,520 9,520  6,450   729 847  561  801 709 

11,210  9,520 9,520  6,450   809 876  561  895 801 

12,150  9,520 9,520  6,450   883 876  561  965 801 

7,530  7,530 7,530  6,810   505 636  589  699 699 

8,600  8,600 8,600  6,810   593 722  589  709 709 

9,690  9,520 9,690  6,810   683 808  589  757 744 

10,760  9,520 10,050  6,810   768 891  589  841 744 

11,830  9,520 10,050  6,810   853 920  589  940 841 

12,820  9,520 10,050  6,810   931 920  589  1,013 841 
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

* 23.00 HC-95 0.317 6.366 6.241 7.656 7.375   5,650 632 

* 26.00 HC-95 0.362 6.276 6.151 7.656 7.375   7,800 717 

* 29.00 HC-95 0.408 6.184 6.059 7.656 7.375   9,200 803 

* 32.00 HC-95 0.453 6.094 5.969 7.656 7.375   10,400 885 

* 35.00 HC-95 0.498 6.004 5.879 7.656 7.375   11,600 966 

* 38.00 HC-95 0.540 5.920 5.795 7.656 7.375   12,700 1,041 

 26.00 P-110 0.362 6.276 6.151 7.656 7.375 6.151 7.390 6,230 830 

 29.00 P-110 0.408 6.184 6.059 7.656 7.375 6.059 7.390 8,530 929 

 32.00 P-110 0.453 6.094 5.969 7.656 7.375 5.969 7.390 10,780 1,025 

 35.00 P-110 0.498 6.004 5.879 7.656 7.375 5.879 7.530 13,020 1,119 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

7,530  7,530 7,530 7,530 6,810 7,480  512 659 659 617 659   

8,600  8,600 8,600 8,600 6,810 7,480  602 747 747 617 701   

9,690  9,520 9,690 9,690 6,810 7,480  692 836 836 617 701   

10,760  9,520 10,050 10,760 6,810 7,480  779 922 922 617 701   

11,830  9,520 10,050 11,630 6,810 7,480  865 964 1,007 617 701   

12,830  9,520 10,050 11,630 6,810 7,480  944 964 1,085 617 701   

9,960  9,520 9,960 9,960 7,480 7,480  693 853 853 702 853 844 844 

11,220  9,520 11,220 11,220 7,480 7,480  797 955 955 702 898 902 886 

12,460  9,520 11,640 11,790 7,480 7,480  897 1,053 1,053 702 898 1,002 886 

13,700  9,520 11,640 11,790 7,480 7,480  996 1,096 1,150 702 898 1,118 1,002 

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987) (Continued)

122 



 
 

1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 38.00 P-110 0.540 5.920 5.795 7.656 7.375 5.795 7.530 15,140 1,205 

* 29.00 Q-125 0.408 6.184 6.059 7.656 7.375   9,100 1,056 

* 32.00 Q-125 0.453 6.094 5.969 7.656 7.375   11,720 1,165 

 35.00 Q-125 0.498 6.004 5.879 7.656 7.375   14,310 1,272 

 38.00 Q-125 0.540 5.920 5.795 7.656 7.375   16,750 1,370 

* 42.70 Q-125 0.625 5.750 5.625 7.656 7.375   20,330 1,565 

* 29.00 V-150 0.408 6.184 6.059 7.656 7.375   9,790 1,267 

* 32.00 V-150 0.453 6.094 5.969 7.656 7.375   13,020 1,388 

* 35.00 V-150 0.498 6.004 5.879 7.656 7.375   16,220 1,526 

* 38.00 V-150 0.540 5.920 5.795 7.656 7.375   19,240 1,644 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

14,850  9,520 11,640 11,790 7,480 7,480  1,087 1,096 1,239 702 898 1,207 1,002 

12,750  9,520 11,790  7,480   885 1,045  757    

14,160  9,520 11,790  7,480   996 1,183  757    

15,560  9,520 11,790  7,480   1,106 1,183  757    

16,880  9,520 11,790  7,480    1,207 1,183  757   

19,530  9,520 11,790  7,480   1,277 1,183  757    

15,300  9,520 11,790  7,480   1,049 1,243  898    

16,990  9,520 11,790  7,480   1,180 1,402  898    

18,680  9,520 11,790  7,480   1,310 1,402  898    

20,250  9,520 11,790  7,480   1,430 1,402  898    
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

* 42.70 V-150 0.625 5.750 5.625 7.656 7.375   24,390 1,878 

7 5/8 24.00 H-40 0.300 7.025 6.900 8.500    2,030 276 

 26.40 J-55 0.328 6.969 6.844 8.500 8.125 6.750 8.010 2,890 414 

 26.40 K-55 0.328 6.969 6.844 8.500 8.125 6.750 8.010 2,890 414 

 26.40 C-75 3.280 6.969 6.844 8.500 8.125 6.750 8.010 3,280 564 

 29.70 C-75 0.375 6.875 6.750 8.500 8.125 6.750 8.010 4,650 641 

 33.70 C-75 0.430 6.765 6.640 8.500 8.125 6.640 8.010 6,300 729 

 39.00 C-75 0.500 6.625 6.500 8.500 8.125 6.500 8.010 8,400 839 

 42.80 C-75 0.562 6.501 6.376 8.500 8.125   10,240 935 

 45.30 C-75 0.595 6.435 6.310 8.500 8.125   10,790 986 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

23,440  9,520 11,790  7,480   1,514 1,402  898    

2,750 2,750      212        

4,140 4,140 4,140 4,140 4,140 4,140 4,140 315 346 483 483 483 483 553 553 

4,140 4,140 4,140 4,140 4,140 4,140 4,140 342 377 581 58 581 581 700 700 

5,650  5,650 5,650  5,650   461 624  624  700 700 

6,450  6,450 6,450  6,140   542 709  709  700 700 

7,400  7,400 7,400  6,140   635 806  735  766 744 

8,610  8,610 8,610  6,140   751 929  735  851 744 

9,670  9,670 9,190  6,140   852 1,035  735    

10,240  9,840 9,180  6,140   905 1,090  764    
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 47.10 C-75 0.625 6.375 6.250 8.500 8.125   11,290 1,031 

 26.40 L-80 0.328 6.969 6.844 8.500 8.125 6.750 8.010 3,400 602 

 29.70 L-80 0.375 6.875 6.750 8.500 8.125 6.750 8.010 4,790 683 

 33.70 L-80 0.430 6.765 6.640 8.500 8.125 6.640 8.010 6,560 778 

 39.00 L-80 0.500 6.625 6.500 8.500 8.125 6.500 8.010 8,820 895 

 42.80 L-80 0.562 6.501 6.376 8.500 8.125   10,810 998 

 45.30 L-80 0.595 6.435 6.310 8.500 8.125   1,151 1,051 

 47.10 L-80 0.625 6.375 6.250 8.500 8.125   12,040 1,100 

 26.40 N-80 0.328 6.969 6.844 8.500 8.125 6.750 8.010 3,400 602 

 29.70 N-80 0.375 6.875 6.750 8.500 8.125 6.750 8.010 4,790 683 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

10,760  9,840 9,190  6,140   953 1,140  735    

6,020  6,020 6,020 6,020 6,020 6,020  482 635  635  700 700 

6,890  6,890 6,890 6,890 6,550 6,890  566 721  721  700 700 

7,900  7,900 7,900 7,900 6,550 7,900  664 820  735  766 744 

9,180  9,180 9,180 9,180 6,550 9,000  786 745  735  851 744 

10,320  10,320 9,790  6,550   892 1,053  735    

10,920  10,500 9,790  6,550   947 1,109  764    

11,480  10,490 9,790  6,550   997 1,160  735    

6,020  6,020 6,020 6,020 6,020 6,020  490 659 659 659 659 737 737 

6,890  6,890 6,890 6,890 6,550 6,890  575 749 749 749 749 737 737 
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 33.70 N-80 0.430 6.765 6.640 8.500 8.125 6.640 8.010 6,560 778 

 39.00 N-80 0.500 6.625 6.500 8.500 8.125 6.500 8.010 8,820 895 

 42.80 N-80 0.562 6.501 6.376 8.500 8.125   10,810 998 

 45.30 N-80 0.595 6.435 6.310 8.500 8.125   11,510 1,051 

 47.10 N-80 0.625 6.375 6.250 8.500 8.125   12,040 1,100 

 26.40 C-90 0.328 6.969 6.844 8.500 8.125 6.750 8.010 3,610 677 

 29.70 C-90 0.375 6.875 6.750 8.500 8.125 6.750 8.010 5,040 769 

 33.70 C-90 0.430 6.765 6.640 8.500 8.125 6.640 8.010 7,050 875 

 39.00 C-90 0.500 6.625 6.500 8.500 8.125 6.500 8.010 9,620 1,007 

 42.80 C-90 0.562 6.501 6.376 8.500 8.125   11,890 1,122 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

7,900  7,900 7,900 7,900 6,550 7,900  674 852 852 773 852 806 784 

9,180  9,180 9,180 9,180 6,550 9,000  798 981 981 773 967 896 784 

10,320  10,320 9,790 10,320 6,550 9,000  905 1,093 1,093 773 967   

10,920  10,500 9,790 10,920 6,550 8,030  962 1,152 1,152 804 1,005   

11,480  10,490 9,790 11,480 6,550   1,013 1,205 1,204 773 967   

6,780  6,780 6,780  6,780   532 681  681  737 737 

7,750  7,750 7,750  7,370   625 773  773  737 737 

8,880  8,880 8,880  7,370   733 880  804  806 784 

10,330  10,330 10,330  7,370   867 1,013  804  896 784 

11,610  11,610 11,020  7,370   984 1,129  804    
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 45.30 C-90 0.595 6.435 6.310 8.500 8.125   12,950 1,183 

 47.10 C-90 0.625 6.375 6.250 8.500 8.125   13,540 1,273 

 26.40 C-95 0.328 6.969 6.844 8.500 8.125 6.750 8.010 3,710 714 

 29.70 C-95 0.375 6.875 6.750 8.500 8.125 6.750 8.010 5,140 811 

 33.70 C-95 0.430 6.765 6.640 8.500 8.125 6.640 8.010 7,280 923 

 39.00 C-95 0.500 6.625 6.500 8.500 8.125 6.500 8.010 10,000 1,063 

 42.80 C-95 0.562 6.501 6.376 8.500 8.125   12,410 1,185 

 45.30 C-95 0.595 6.435 6.310 8.500 8.125   13,660 1,248 

 47.10 C-95 0.625 6.375 6.250 8.500 8.125   14,300 1,306 

* 26.40 HC-95 0.328 6.969 6.844 8.500 8.125   4,850 714 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

12,290  11,800 11,020  7,370   1,045 1,189  804    

12,910  11,800 11,020  7,370   1,100 1,239  804    

7,150  7,150 7,150  7,150   560 716  716  774 774 

8,180  8,180 8,180  7,780   659 813  812  774 774 

9,380  9,380 9,380  7,780   772 925  812  846 823 

10,900  10,900 10,900  7,780   914 1,065  812  941 823 

12,250  11,800 11,620  7,780   1,037 1,187  812    

12,970  11,800 11,630  7,780   1,101 1,251  854    

13,630  11,800 11,620  7,780   1,159 1,300  812    

7,150  7,150 7,150 7,150 7,150 7,150  568 740 740 740 740   
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

* 29.70 HC-95 0.375 6.875 6.750 8.500 8.125   7,150 811 

* 33.70 HC-95 0.430 6.765 6.640 8.500 8.125   8,800 923 

* 39.00 HC-95 0.500 6.625 6.500 8.500 8.125   10,600 1,063 

* 45.30 HC-95 0.595 6.435 6.310 8.500 8.125   12,900 1,248 

 29.70 P-110 0.375 6.875 6.750 8.500 8.125 6.750 8.010 5,350 940 

 33.70 P-110 0.430 6.765 6.640 8.500 8.125 6.640 8.010 7,870 1,069 

 39.00 P-110 0.500 6.625 6.500 8.500 8.125 6.500 8.010 11,080 1,231 

 42.80 P-110 0.562 6.501 6.376 8.500 8.125   13,920 1,372 

 45.30 P-110 0.595 6.435 6.310 8.500 8.125   15,430 1,446 

 47.10 P-110 0.625 6.375 6.250 8.500 8.125   16,550 1,512 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

8,180  8,180 8,180 8,180 7,780 8,030  668 841 841 814 814   

9,380  9,380 9,380 9,380 7,780 8,030  783 957 957 885 957   

10,900  10,900 10,900 10,900 7,780 8,030  926 1,101 1,101 885 1,005   

12,970  11,800 11,630 12,680 7,780 8,030  1,116 1,293 1,293 885 1,005   

9,470  9,470 9,470 9,470 9,000 9,470  769 960 960 960 960 922 922 

10,860  10,860 10,860 10,860 9,000 10,860  901 1,093 1,093 967 1,093 1,008 979 

12,620  11,800 12,620 12,620 8,030 8,030  1,066 1,258 1,258 967 1,237 1,120 979 

14,190  11,800 12,680 12,680 8,030 8,030  1,210 1,402 1,402 967 1,237   

15,020  11,800 12,680 12,680 8,030 8,030  1,285 1,477 1,477 1,005 1,287   

15,780  11,800 12,680 12,680 8,030 8,030  1,353 1,545 1,545 967 1,237   
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

* 29.70 Q-125 0.375 6.875 6.750 8.500 8.125   5,670 1,068 

* 33.70 Q-125 0.430 6.765 6.640 8.500 8.125   8,350 1,215 

 39.00 Q-125 0.500 6.625 6.500 8.500 8.125   12,060 1,399 

 42.80 Q-125 0.562 6.501 6.376 8.500 8.125   15,350 1,559 

 45.30 Q-125 0.595 6.435 6.310 8.500 8.125   17,090 1,643 

 47.10 Q-125 0.625 6.375 6.250 8.500    18,700 1,718 

* 29.70 V-150 0.375 6.875 6.750 8.500 8.125   6,060 1,282 

* 33.70 V-150 0.430 6.765 6.640 8.500 8.125   8,850 1,458 

* 39.00 V-150 0.500 6.625 6.500 8.500 8.125   13,440 1,679 

* 45.30 V-150 0.595 6.435 6.310 8.500 8.125   19,660 1,971 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

10,760  10,760 10,760  8,030   861 1,052  1,052    

12,340  11,800 12,340  8,030   1,009 1,197  1,086    

14,340  11,800 12,680  8,030   1,194 1,379  1,086    

16,120  11,800 12,680     1,355 1,536      

17,070  11,800 12,680  8,030   1,439 1,619  1,086    

17,930  11,800 12,680     1,515 1,673      

12,910  11,800 12,680  8,030   1,030 1,252  1,252    

17,800  11,800 12,680  8,030   1,207 1,424  1,287    

17,210  11,800 12,680  8,030   1,428 1,640  1,287    

20,480  11,800 12,680  8,030   1,721 1,926  1,287    
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

8 5/8 28.00 H-40 0.304 8.017 7.892 9.625    1,610 318 

 32.00 H-40 0.352 7.921 7.796 9.625    2,200 366 

 24.00 J-55 0.264 8.097 7.972 9.625    1,370 381 

 32.00 J-55 0.352 7.921 7.796 9.625 9.125 7.700 9.120 2,530 503 

 36.00 J-55 0.400 7.825 7.700 9.625 9.125 7.700 9.120 3,450 568 

 24.00 K-55 0.264 8.097 7.972 9.625    1,370 381 

 32.00 K-55 0.352 7.921 7.796 9.625 9.125 7.700 9.120 2,530 503 

 36.00 K-55 0.400 7.825 7.700 9.625 9.125 7.700 9.120 3,450 568 

 36.00 C-75 0.400 7.825 7.700 9.625 9.125 7.700 9.120 4,000 755 

 40.00 C-75 0.450 7.725 7.600 9.625 9.125 7.600 9.120 5,330 867 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

2,470 2,470      233        

2,860 2,860      279        

2,950 2,950      244        

3,930 3,930 3,930 3,930 3,930 3,930 3,930 372 417 579 579 579 579 686 686 

4,460 4,460 4,460 4,460 4,460 4,460 4,460 434 486 654 654 654 654 688 688 

2,950 2,950      263        

3,930 3,930 3,930 3,930 3,930 3,930 3,930 402 452 690 690 690 690 869 869 

4,460 4,460 4,460 4,460 4,460 4,460 4,460 468 526 780 780 780 780 871 871 

6,090  6,090 6,090  5,530   648 847  839  871 871 

6,850  6,850 6,850  5,530   742 947  839  942 886 
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 44.00 C-75 0.500 7.625 7.500 9.625 9.125 7.500 9.120 6,660 957 

 49.00 C-75 0.557 7.511 7.386 9.625 9.125 7.386 9.120 8,180 1,059 

 36.00 L-80 0.400 7.825 7.700 9.625 9.125 7.700 9.120 4,100 827 

 40.00 L-80 0.450 7.725 7.600 9.625 9.125 7.600 9.120 5,520 925 

 44.00 L-80 0.500 7.625 7.500 9.625 9.125 7.500 9.120 6,950 1,021 

 49.00 L-80 0.557 7.511 7.386 9.625 9.125 7.386 9.120 8,580 1,129 

 36.00 N-80 0.400 7.825 7.770 9.625 9.125 7.700 9.120 4,100 827 

 40.00 N-80 0.450 7.725 7.600 9.625 9.125 7.600 9.120 5,520 925 

 44.00 N-80 0.500 7.625 7.500 9.625 9.125 7.500 9.120 6,950 1,021 

 49.00 N-80 0.557 7.511 7.386 9.625 9.125 7.386 9.120 8,580 1,129 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

7,610  7,610 7,610  5,530   834 1,046  839  1,007 886 

8,480  8,480 8,480  5,530   939 1,157  839  1,007 886 

6,490  6,490 6,490 6,490 5,900 6,490  678 864  839  871 871 

7,300  7,300 7,300 7,300 5,900 7,300  776 966  839  942 886 

8,120  8,120 8,120 8,120 5,900 8,110  874 1,066  839  1,007 886 

9,040  9,040 9,040 9,040 5,900 8,110  983 1,180  839  1,007 886 

6,490  6,490 6,490 6,490 5,900 6,340  688 895 895 883 895 917 917 

7,300  7,300 7,300 7,300 5,900 6,340  788 1,001 1,001 883 1,001 992 932 

8,120  8,120 8,120 8,120 5,900 6,340  887 1,105 1,105 883 1,103 1,060 932 

9,040  9,040 9,040 9,040 5,900 6,340  997 1,222 1,222 883 1,103 1,060 932 
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 36.00 C-90 0.400 7.825 7.700 9.625 9.125 7.700 9.120 4,250 930 

 40.00 C-90 0.450 7.725 7.600 9.625 9.125 7.600 9.120 5,870 1,040 

 44.00 C-90 0.500 7.625 7.500 9.625 9.125 7.500 9.120 7,490 1,149 

 49.00 C-90 0.557 7.511 7.386 9.625 9.125 7.386 9.120 9,340 1,271 

 36.00 C-95 0.400 7.825 7.700 9.625 9.125 7.700 9.120 4,350 982 

 40.00 C-95 0.450 7.725 7.600 9.625 9.125 7.600 9.120 6,020 1,098 

 44.00 C-95 0.500 7.625 7.500 9.625 9.125 7.500 9.120 7,740 1,212 

 49.00 C-95 0.557 7.511 7.386 9.625 9.125 7.386 9.120 9,710 1,341 

* 36.00 HC-95 0.400 7.825 7.700 9.625 9.125   6,060 982 

* 40.00 HC-95 0.450 7.725 7.600 9.625 9.125   7,900 1,098 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

7,300  7,300 7,300     749 928  883  917 917 

8,220  8,220 8,220  6,340   858 1,038  883  992 992 

9,130  9,130 9,130  6,340   965 1,146  883  1,060 932 

10,170  10,170 10,170  6,340   1,085 1,268  883  1,060 932 

7,710  7,710 7,710  6,340   789 976  927  963 963 

8,670  8,670 8,670  6,340   904 1,092  927  1,042 979 

9,640  9,640 9,640  6,340   1,017 1,206  927  1,113 979 

10,740  10,380 10,740  6,340   1,114 1,334  927  1,113 979 

7,710  7,710 7,710 7,710 6,340 6,340  800 1,008 1,008 971 1,008   

8,670  8,670 8,670 8,670 6,340 6,340  916 1,127 1,127 971 1,104   
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

* 44.00 HC-95 0.500 7.625 7.500 9.625 9.125   9,100 1,212 

* 49.00 HC-95 0.557 7.511 7.386 9.625 9.125   10,400 1,341 

 40.00 P-110 0.450 7.725 7.600 9.625 9.125 7.600 9.120 6,390 1,271 

 44.00 P-110 0.500 7.625 7.500 9.625 9.125 7.500 9.120 8,420 1,404 

 49.00 P-110 0.557 7.511 7.386 9.625 9.125 7.386 9.120 10,740 1,553 

* 40.00 Q-125 0.450 7.725 7.600 9.625 9.125   6,630 1,445 

* 44.00 Q-125 0.500 7.625 7.500 9.625 9.125   8,980 1,595 

 49.00 Q-125 0.557 7.511 7.386 9.625 9.125   11,660 1,765 

* 44.00 V-150 0.500 7.625 7.500 9.625 9.125   9,640 1,914 

* 49.00 V-150 0.557 7.511 7.386 9.625 9.125   12,950 2,118 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

9,640  9,640 9,640 9,640 6,340 6,340  1,030 1,244 1,244 971 1,104   

10,740  10,380 10,740 10,740 6,340 6,340  1,159 1,377 1,377 971 1,104   

10,040  10,040 10,040 10,040 6,340 6,340  1,055 1,288 1,288 1,103 1,288 1,240 1,165 

11,160  10,380 11,160 11,160 6,340 6,340  1,186 1,423 1,423 1,103 1,412 1,326 1,165 

12,430  10,380 11,230 11,230 6,340 6,340  1,335 1,574 1,574 1,103 1,412 1,326 1,165 

11,410  10,380 11,230  6,340   1,182 1,415  1,192    

12,680  10,380 11,230  6,340   1,330 1,562  1,192    

14,130  10,380 11,230  6,340   1,496 1,728      

15,220  10,380 11,230  6,340   1,591 1,859  1,413    

16,950  10,380 11,230  6,340   1,789 2,056  1,413    
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

9 5/8 32.30 H-40 0.312 9.001 8.845 10.625    1,370 365 

 36.00 H-40 0.352 8.921 8.765 10.625    1,720 410 

 36.00 J-55 0.352 8.921 8.765 10.625 10.125   2,020 564 

 40.00 J-55 0.395 8.835 8.679 10.625 10.125 8.599 10.100 2,570 630 

 36.00 K-55 0.352 8.921 8.765 10.625 10.125   2,020 564 

 40.00 K-55 0.395 8.835 8.679 10.625 10.125 8.599 10.100 2,570 630 

 40.00 C-75 0.395 8.835 8.679 10.625 10.125 8.599 10.100 2,990 859 

 43.50 C-75 0.435 8.755 8.599 10.625 10.125 8.599 10.100 3,730 942 

 47.00 C-75 0.472 8.681 8.525 10.625 10.125 8.525 10.100 4,610 1,018 

 53.50 C-75 0.545 8.535 8.379 10.625 10.125 8.379 10.100 6,350 1,166 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

2,270 2,270      254        

2,560 2,560      294        

3,520 3,520 3,520 3,520 3,520 3,520 3,520 394 453 639 639 639 639   

3,950 3,950 3,950 3,950 3,950 3,660 3,950 452 520 714 714 714 714 770 770 

3,520 3,520 3,520 3,520 3,520 3,520 3,520 423 489 755 755 755 755   

3,950 3,950 3,950 3,950 3,950 3,660 3,950 486 561 843 843 843 843 975 975 

5,390  5,390 5,390  4,990   694 926  926  975 975 

5,930  5,930 5,930  4,990   776 1,016  934  975 975 

6,440  6,440 6,440  4,990   852 1,098  934  1,032 1,032 

7,430  7,430 7,430  4,990   999 1,257  934  1,173 1,053 
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 40.00 L-80 0.395 8.835 8.679 10.625 10.125 8.599 10.100 3,090 916 

 43.50 L-80 0.435 8.755 8.599 10.625 10.125 8.599 10.100 3,810 1,005 

 47.00 L-80 0.472 8.681 8.525 10.625 10.125 8.525 10.100 4,760 1,086 

 53.50 L-80 0.545 8.535 8.379 10.625 10.125 8.379 10.100 6,620 1,244 

 40.00 N-80 0.395 8.835 8.679 10.625 10.125 8.599 10.100 3,090 916 

 43.50 N-80 0.435 8.755 8.599 10.625 10.125 8.599 10.100 3,810 1,005 

 47.00 N-80 0.472 8.681 8.525 10.625 10.125 8.525 10.100 4,760 1,086 

 53.50 N-80 0.545 8.535 8.379 10.625 10.125 8.379 10.100 6,620 1,244 

 40.00 C-90 0.395 8.835 8.679 10.625 10.125 8.599 10.100 3,250 1,031 

 43.50 C-90 0.435 8.755 8.599 10.625 10.125 8.599 10.100 4,010 1,130 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

5,750  5,750 5,750  5,140   727 947  934  975 975 

6,330  6,330 6,330  5,140   813 1,038  934  975 975 

6,870  6,870 6,870  5,140   893 1,122  934  1,032 1,032 

7,930  7,930 7,930  5,140   1,047 1,286  934  1,173 1,053 

5,750  5,750 5,750 5,750 5,140 5,140  737 979 979 979 979 1,027 1,027 

6,330  6,330 6,330 6,330 5,140 5,140  825 1,074 1,074 983  1,027 1,027 

6,870  6,870 6,870 6,870 5,140 5,140  905 1,161 1,161 983  1,027 1,027 

7,930  7,930 7,930 7,930 5,140 5,140  1,062 1,329 1,329 983  1,027 1,027 

6,460  6,460 6,460  5,140   804 1,021  983  1,086 1,085 

7,120  7,130 7,130  5,140   899 1,119  983  1,235 1,109 
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 47.00 C-90 0.472 8.611 8.525 10.625 10.125 8.525 10.100 5,000 1,221 

 53.50 C-90 0.545 8.535 8.379 10.625 10.125 8.379 10.100 7,120 1,399 

 40.00 C-95 0.395 8.835 8.679 10.625 10.125 8.599 10.100 3,320 1,088 

 43.50 C-95 0.435 8.755 8.599 10.625 10.125 8.599 10.100 4,120 1,193 

 47.00 C-95 0.472 8.681 8.525 10.625 10.125 8.525 10.100 5,090 1,289 

 53.50 C-95 0.545 8.535 8.379 10.625 10.125 8.379 10.100 7,340 1,477 

* 40.00 HC-95 0.395 8.835 8.679 10.625 10.125   4,230 1,088 

* 43.50 HC-95 0.435 8.755 8.599 10.625 10.125   5,600 1,193 

* 47.00 HC-95 0.472 8.681 8.525 10.625 10.125   7,100 1,289 

* 53.50 HC-95 0.545 8.535 8.379 10.625 10.125   8,850 1,477 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

7,720  7,720 7,720  5,140   987 1,210  983  1,027 1,027 

8,920  8,460 8,920  5,140   1,157 1,386  983  1,027 1,027 

6,820  6,820 6,820  5,140   847 1,074  1,032  1,086 1,086 

7,510  7,510 7,510  5,140   948 1,178  1,032  1,235 1,109 

8,150  8,150 8,150  5,140   1,040 1,273  1,032  1,078 1,078 

9,410  8,460 8,460  5,140   1,220 1,458  1,032  1,078 1,078 

6,820  6,820 6,820 6,280 5,140 5,140  858 1,106 1,106 1,082 1,106 1,141 1,141 

7,510  7,510 7,510 7,510 5,140 5,140  959 1,213 1,213 1,082 1,213 1,297 1,164 

8,150  8,150 8,150 8,150 5,140 5,140  1,053 1,311 1,311 1,082 1,229   

9,410  8,460 9,160 9,160 5,140 5,140  1,235 1,502 1,502 1,082 1,229   
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

* 58.40 HC-95 0.595 8.435 8.279 10.625 10.125   9,950 1,604 

* 61.10 HC-95 0.625 8.375 8.219 10.625 10.125   10,500 1,679 

 43.50 P-110 0.435 8.755 8.599 10.625 10.125 8.599 10.100 4,420 1,381 

 47.00 P-110 0.472 8.681 8.525 10.625 10.125 8.525 10.100 5,300 1,493 

 53.50 P-110 0.545 8.535 8.379 10.625 10.125 8.379 10.100 7,950 1,710 

 47.00 Q-125 0.472 8.681 8.525 10.625    5,640 1,697 

 53.50 Q-125 0.545 8.535 8.379 10.625    8,440 1,943 

* 58.40 Q-125 0.595 8.435 8.279 10.625 10.125   10,530 2,110 

* 61.10 Q-125 0.625 8.375 8.219 10.625 10.125   11,800 2,209 

* 53.50 V-150 0.545 8.535 8.379 10.625 10.125   8,960 2,332 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

10,280  8,460 9,160 9,160 5,140 5,140  1,357 1,631 1,631 1,082 1,229   

10,800  8,460 9,160 9,160 5,140 5,140  1,430 1,707 1,707 1,082 1,229   

8,700  8,700 8,700 8,700 5,140 5,140  1,106 1,388 1,388 1,229 1,388 1,283 1,283 

9,440  9,440 9,160 9,160 5,140 5,140  1,213 1,500 1,500 1,229 1,500 1,358 1,358 

10,900  9,670 9,160 9,160 5,140 5,140  1,422 1,718 1,718 1,229 1,573 1,544 1,386 

10,730  9,670 9,160  5,140   1,361 1,650      

12,390  9,670 9,160  5,140   1,595 1,890      

13,520  9,670 9,160  5,140   1,754 2,052  1,328    

14,200  9,670 9,160  5,140   1,848 2,149  1,328    

12,390  9,670 9,160  5,140   1,595 2,251  1,574    
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

* 58.40 V-150 0.595 8.435 8.279 10.625 10.125   11,560 7,532 

* 61.10 V-150 0.625 8.375 8.219 10.625 10.125   13,120 2,651 

* 70.30 V-150 0.734 8.157 8.001 10.625 10.125   18,800 3,075 

10 3/4 32.75 H-40 0.279 10.192 10.036 11.750    840 367 

 40.50 H-40 0.350 10.050 9.894 11.750    1,390 457 

 40.50 J-55 0.350 10.050 9.894 11.750 11.250   1,580 629 

 45.50 J-55 0.400 9.950 9.794 11.750 11.250 9.794 11.460 2,090 715 

 51.00 J-55 0.450 9.850 9.694 11.750 11.250 9.694 11.460 2,700 801 

 40.50 K-55 0.350 10.050 9.894 11.750 11.250   1,580 629 

 45.50 K-55 0.400 9.950 9.794 11.750 11.250 9.794 11.430 2,090 715 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

13,520  9,670 9,160  5,140   1,754 2,444  1,574    

14,200  9,670 9,160  5,140   1,848 2,559  1,574    

16,680  9,670 9,160  5,140   2,185 2,812  1,574    

1,820 1,820      205        

2,280 2,280      314        

3,130 3,130  3,130 3,130 3,130 3,130 420  700 700 700 700   

3,580 3,580  3,580 3,580 3,290 3,580 493  796 796 796 796 975  

4,030 4,030  4,030 4,030 3,290 4,030 565  891 891 822 891 1,092  

3,130 3,130  3,130 3,130 3,130 3,130 450  819 819 819 819   

3,580 3,580  3,580 3,580 3,290 3,580 518  931 931 931 931 1,236  

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987) (Continued)

154 



 
 

1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 51.00 K-55 0.450 9.850 9.694 11.750 11.250 9.694 11.460 2,700 801 

 51.00 C-75 0.450 9.850 9.694 11.750 11.250 9.694 11.460 3,110 1,092 

 55.50 C-75 0.495 9.760 9.604 11.750 11.250 9.694 11.460 3,920 1,196 

 51.00 L-80 0.450 9.850 9.694 11.750 11.250 9.694 11.460 3,220 1,165 

 55.50 L-80 0.495 9.760 9.604 11.750 11.250 9.694 11.460 4,020 1,276 

 51.00 N-80 0.450 9.850 9.694 11.750 11.250 9.694 11.460 3,220 1,165 

 55.50 N-80 0.495 9.760 9.604 11.750 11.250 9.694 11.460 4,020 1,276 

 51.00 C-90 0.450 9.850 9.694 11.750 11.250 9.694 11.460 3,400 1,310 

 55.50 C-90 0.495 9.760 9.604 11.750 11.250 9.694 11.460 4,160 1,435 

 51.00 C-95 0.450 9.850 9.694 11.750 11.250 9.694 11.460 3,480 1,383 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

4,030 4,030  4,030 4,030 3,290 4,030 606  1,043 1,043 1,041 1,043 1,383  

5,490 5,490  5,490  4,150  756  1,160  1,041  13,830  

6,040 6,040  6,040  4,150  843  1,271  1,041  1,151  

5,860 5,860  5,860  4,150  794  1,190  1,041  1,383  

6,450 6,450  6,450  4,150  884  1,303  1,041  1,515  

5,860 5,860  5,860 5,860 4,150 4,150 804  1,288 1,228 1,096 1,228 1,456  

6,450 6,450  6,450 6,450 4,150 4,150 895  1,345 1,345 1,096 1,345 1,595  

6,590 6,590  6,590  4,150  692  1,287  1,112  1,456  

7,250 6,880  7,250  4,150  771  1,409  1,112  1,595  

6,960 6,880  6,960  4,150  927  1,354  1,151  1,529  
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 55.50 C-95 0.495 9.760 9.604 11.750 11.250 9.604 11.460 4,290 1,515 

* 51.00 HC-95 0.450 9.850 9.694 11.750 11.250   4,460 1,383 

* 55.50 HC-95 0.495 9.760 9.604 11.750 11.250   5,950 1,515 

* 60.70 HC-95 0.545 9.660 9.504 11.750 11.250   7,550 1,660 

* 65.70 HC-95 0.595 9.560 9.404 11.750 11.250   8,640 1,830 

* 71.10 HC-95 0.650 9.450 9.294 11.750 11.250   9,600 1,959 

 51.00 P-110 0.450 9.850 9.694 11.750 11.250 9.694 11.460 3,660 1,602 

 55.50 P-110 0.495 9.760 9.604 11.750 11.250 9.604 11.460 4,610 1,754 

 60.70 P-110 0.545 7.660 9.504 11.750 11.250 9.504 11.460 5,880 1,922 

 65.70 P-110 0.595 9.560 9.404 11.750 11.250   7,500 2,088 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

7,660 6,880  7,450  4,150  1,032  1,483  1,151  1,675  

6,960 6,880  6,960 6,960 4,150 4,150 737  1,392 1,392 1,223 1,389   

7,660 6,880  7,450 7,450 4,150 4,150 821  1,524 1,524 1,223 1,389   

8,430 6,880  7,450 7,450 4,150 4,150 914  1,670 1,670 1,223 1,389   

9,200 6,880  7,450 7,450 4,150 4,150 1,005  1,814 1,814 1,223 1,389   

10,050 6,880  7,450 7,450 4,150 4,150 1,105  1,971 1,971 1,223 1,389   

8,060 7,860  7,450 7,450 4,150 4,150 1,080  1,594 1,594 1,370 1,594 1,820  

8,860 7,860  7,450 7,450 4,150 4,150 1,203  1,745 1,745 1,370 1,745 1,993  

9,760 7,860  7,450 7,450 4,150 4,150 1,338  1,912 1,912 1,370 1,754 2,000  

10,650 7,860  7,450 7,450 4,150 4,150 1,472  2,077 2,077 1,370 1,754   
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

* 55.50 Q-125 0.495 9.760 9.604 11.750 11.250   4,850 1,993 

 60.70 Q-125 0.545 9.660 9.504 11.750 11.250   6,070 2,184 

 65.70 Q-125 0.595 9.560 9.404 11.750 11.250   7,920 2,373 

* 71.10 Q-125 0.650 9.450 9.294 11.750 11.250   9,990 2,573 

* 73.20 Q-125 0.672 9.406 9.250 11.750 11.250   10,810 2,660 

* 79.20 Q-125 0.734 9.282 9.126 11.750 11.250   13,150 2,887 

 60.70 V-150 0.545 9.660 9.504 11.750 11.250   6,550 2,621 

* 65.70 V-150 0.595 9.560 9.404 11.750 11.250   8,320 2,847 

* 71.10 V-150 0.650 9.450 9.294 11.750 11.250   10,880 3,094 

* 73.20 V-150 0.672 9.406 9.250 11.750 11.250   11,900 3,191 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

10,070 7,860  7,450  4,150  1,351  1,925  1,501    

11,090 7,860  7,450    1,503  2,109  1,501    

12,110 7,860  7,450    1,653  2,291  1,501    

13,230 7,860  7,450  4,150  1,817  2,489  1,501    

13,670 7,860  7,450  4,150  1,882  2,568  1,501    

14,940 7,860  7,450  4,150  2,063  2,639  1,501    

13,310 7,860  7,450  4,150  1,798  2,513  1,779    

14,530 7,860  7,450  4,150  1,918  2,730  1,779    

15,870 7,860  7,450  4,150  2,174  2,966  1,779    

16,410 7,860  7,450  4,150  2,252  3,060  1,779    
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

* 79.20 V-150 0.734 9.282 9.126 11.750 11.250   14,790 3,464 

11 3/4 42.00 H-40 0.333 11.084 10.928 12.750    1,070 478 

 47.00 J-55 0.375 11.000 10.844 12.750    1,510 737 

 54.00 J-55 0.435 10.880 10.724 12.750    2,070 850 

 60.00 J-55 0.489 10.772 10.616 12.750    2,660 952 

 47.00 K-55 0.375 11.000 10.844 12.750    1,510 737 

 54.00 K-55 0.435 10.880 10.724 12.750    2,070 850 

 60.00 K-55 0.489 10.772 10.616 12.750    2,660 952 

 60.00 C-75 0.489 10.772 10.616 12.750    3,070 1,298 

 60.00 L-80 0.489 10.772 10.616 12.750    3,180 1,384 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

17,290 7,860  7,450  4,150  2,469  3,127  1,779    

1,980 1,980      307        

3,070 3,070  3,070 3,070   477  807 807     

3,560 3,560  3,560 3,560   568  931 931     

4,010 4,010  4,010 4,010   649  1,042 1,042     

3,070 3,070  3,070 3,070   509  935 935     

3,560 3,560  3,560 3,560   606  1,079 1,079     

4,010 4,010  4,010 4,010   693  1,208 1,208     

5,460 5,460  5,460    869  1,361      

5,830 5,820  5,830    913  1,399      
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 60.00 N-80 0.489 10.772 10.616 12.750    3,180 1,384 

 60.00 C-90 0.489 10.772 10.616 12.750    3,360 1,557 

 60.00 C-95 0.489 10.772 10.616 12.750    3,440 1,644 

* 60.00 HC-95 0.489 10.772 10.616 12.750    4,410 1,644 

 60.00 P-110 0.489 10.772 10.616 12.750    3,610 1,903 

 60.00 Q-125 0.489 10.772 10.616 12.750    3,680 2,162 

* 66.70 Q-125 0.547 10.656 10.500 12.750    4,980 2,407 

* 66.70 V-150 0.547 10.656 10.500 12.750    5,200 2,888 

13 3/8 48.00 H-40 0.330 12.715 12.559 14.375    740 541 

 54.00 J-55 0.380 12.615 12.459 14.375    1,130 853 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

5,830 5,820  5,830    924  1,440 1,440     

6,550 5,820  6,300    1,011  1,517      

6,920 5,820  6,300    1,066  1,596      

6,920 5,820  6,300    1,078  1,638      

8,010 5,820  6,300 6,300   1,242  1,877 1,877     

9,100 6,650  6,300    1,395  2,074      

10,180 6,650  6,300    1,582  2,308      

12,220 6,650  6,300    1,893  2,752      

1,730 1,730      322        

2,730 2,730  2,730 2,730   514  909 909     
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 61.00 J-55 0.430 12.515 12.359 14.375    1,540 962 

 68.00 J-55 0.480 12.415 12.259 14.375    1,950 1,069 

 54.50 K-55 0.380 12.615 12.459 14.375    1,130 853 

 61.00 K-55 0.430 12.515 12.359 14.375    1,640 962 

 68.00 K-55 0.480 12.415 12.259 14.375    1,950 1,069 

 68.00 C-75 0.480 12.415 12.259 14.375    2,220 1,458 

 72.00 C-75 0.514 12.347 12.191 14.375    2,600 1,558 

 68.00 L-80 0.480 12.347 12.259 14.375    2,260 1,556 

 72.00 L-80 0.514 12.347 12.191 14.375    2,670 1,661 

 68.00 N-80 0.480 12.415 12.259 14.375    2,260 1,556 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

3,090 3,090  3,090 3,090   595  1,025 1,025     

3,450 3,450  3,450 3,450   675  1,140 1,140     

2,730 2,730  2,730 2,730   547  1,038 1,038     

3,090 3,090  3,090 3,090   633  1,169 1,169     

3,450 3,450  3,450 3,450   718  1,300 1,300     

4,710 4,550  4,710    905  1,496      

5,040 4,550  4,930    978  1,598      

5,020 4,550  4,930    952  1,545      

5,380 4,550  4,930    1,029  1,650      

5,020 4,550  4,930 4,930   963  1,585 1,585     
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 72.00 N-80 0.514 12.347 12.191 14.375    2,670 1,661 

 68.00 C-90 0.480 12.415 12.259 14.375    2,320 1,750 

 72.00 C-90 0.514 12.347 12.191 14.375    2,780 1,869 

 68.00 C-95 0.480 12.415 12.259 14.375    2,330 1,847 

 72.00 C-95 0.514 12.347 12.191 14.375    2,820 1,973 

* 72.00 HC-95 0.514 12.347 12.191 14.375    3,470 1,973 

* 86.00 HC-95 0.625 12.125 11.969 14.375    6,240 2,378 

 68.00 P-110 0.480 12.415 12.259 14.375    2,330 2,139 

 72.00 P-110 0.514 12.347 12.191 14.375    2,880 2,284 

 72.00 Q-125 0.514 12.347 12.191 14.375    2,800 2,596 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

5,380 4,550  4,930 4,930   1,040  1,693 1,693     

5,650 4,550  4,930    1,057  1,683      

5,050 4,550  4,930    1,142  1,797      

5,970 4,550  4,930    1,114  1,772      

6,390 4,550  4,930    1,204  1,893      

6,390 4,550  4,930    1,215  1,935      

7,770 4,550  4,930    1,507  2,333      

6,910 4,550  4,930 4,930   1,297  2,079 2,079     

7,400 4,550  4,930 4,930   1,402  2,221 2,221     

8,400 4,550  4,930    1,576  2,463      
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

* 76.60 Q-125 0.547 12.281 12.125 14.375    3,490 2,756 

* 92.50 Q-125 0.672 12.031 11.875 14.375    5,950 3,352 

* 92.50 V-150 0.672 12.031 11.875 14.375    6,400 4,023 

* 100.30 V-150 0.734 11.907 11.751 14.375    8,090 4,373 

16 65.00 H-40 0.375 15.250 15.062 17.000    630 736 

 75.00 J-55 0.438 15.124 14.936 17.000    1,020 1,178 

 84.00 J-55 0.495 15.010 14.822 17.000    1,410 1,326 

 75.00 K-55 0.438 15.124 14.936 17.000    1,020 1,178 

 84.00 K-55 0.495 15.010 14.822 17.000    1,410 1,326 

18 5/8 87.50 H-40 0.435 17.755 17.567 20.000    630* 994 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

8,950 4,550  4,930    1,690  2,615      

10,990 4,550  4,930    2,113  3,181      

13,190 4,550  4,930    2,529  3,795      

14,410 4,550  4,930    2,776  3,863      

1,640 1,640      439        

2,630 2,630  2,630 2,630   710  1,200 1,200     

2,980 2,980  2,980 2,980   817  1,351 1,351     

2,630 2,630  2,630 2,630   752  1,331 1,331     

2,980 2,980  2,980 2,980   865  1,499 1,499     

1,630 1,630      559        
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1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 87.50 J-55 0.435 17.755 17.567 20.000    630* 1,367 

 87.50 K-55 0.435 17.755 17.567 20.000    630* 1,367 

20 94.00 H-40 0.438 19.124 18.936 21.000    520* 1,077 

 94.00 J-55 0.438 19.124 18.936 21.000    520* 1,480 

 106.50 J-55 0.500 19.000 18.812 21.000    770* 1,685 

 133.00 J-55 0.635 18.730 18.542 21.000    1,500 2,125 
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

2,250 2,250  2,250 2,250   754  1,329 1,329     

2,250 2,250  2,250 2,250   794  1,427 1,427     

1,530 1,530 1,530     581        

2,110 2,110 2,110 2,110 2,110   784 907 1,402 1,402     

2,410 2,400 2,400 2,320 2,320   913 1,057 1,960 1,960     

3,060 2,400 2,400 2,320 2,320   1,192 1,380 2,012 2,012     
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* Non-API weights and grades. 

 

 

1 2 3 4 5 6 7 8 9 10 11 12 

OD 
(in.) 

Nominal 
Weight, 
Threads 

and 
Coupling 
(lbm/ft) Grade 

Wall 
Thickness 

(in.) 
ID 

(in.)

Threaded and Coupled

Extreme Line

Collapse 
Resistance 

(psi) 

Pipe-Body 
Yield 

Strength 
(1,000 lbf) 

Drift 
Diameter 

(in.)

OD 
of 

Coupling 
(in.)

OD 
Special 

Clearance 
Coupling 

(in.) 

Drift 
Diameter 

(in.) 

OD 
of Box 

Powertight 
(in.) 

 94.00 K-55 0.438 19.124 18.936 21.000    520* 1,480 

 106.50 K-55 0.500 19.000 18.812 21.000    770* 1,685 

 133.00 K-55 0.635 18.730 18.542 21.000    1,500 2,125 
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** Some joint strengths listed in Col 20 through 27 are greater than the corresponding pipe body yield strength listed in Col 12. 
*   Internal pressure resistance is the lowest of the internal yield pressure of the pipe, the internal yield pressure of the coupling, or the internal pressure leak 
resistance at the E1 or E plane. 
†   For P-110 casing the next higher grade is 150YS a non-API steel grade having a minimum yield strength of 150,000 psi. 

 

 

 

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Internal Pressure Resistance † (psi)

Joint Strength** (1,000 lbf) 

Threaded and Coupled 

Extreme LinePlain 
End 
or 

Extreme 
Line 

Round 
Thread

Buttress Thread 

Round 
Thread

Buttress Thread 

Regular 
Coupling

Special 
Clearance 
Coupling 

Regular 
Coupling 

Regular 
Coupling 
Higher 
Grade1 

Special 
Clearance 
Coupling

Special 
Clearance 
Coupling 
Higher 
Grade1 

Same 
Grade 

Higher 
Grade 

Same 
Grade 

Higher 
Grade 

Standard 
Joint 

Optional 
Joint Short Long Short Long 

2,110 2,110 2,110 2,110 2,110   784 907 1,402 1,402     

2,410 2,400 2,400 2,320 2,320   913 1,057 1,960 1,960     

3,060 2,400 2,400 2,320 2,320   1,192 1,380 2,012 2,012     

Table A3. Minimum performance properties of casing (after SPE Petroleum Engineering Handbook, 1987) (Continued)
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