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FOREWORD

This Cooling Tower Institute (CTI) publication is published as an aid to cooling tower purchasers and designers. It may be
used by anyone desiring to do so, and efforts have been made by CTI to assure the accuracy and reliability of the data
contained herein. However, CTI makes NO WARRANTY OF FITNESS FOR PARTICULAR PURPOSE OR MER-
CHANTABILITY nor any other warranty expressed, implied or statutory. In no event shall CTI be liable or responsible for
INCIDENTAL, CONSEQUENTIAL OR COMMERCIAL losses or damage of any kind resulting from this publication’s
use; or violation of any federal, state, or municipal regulation with which this publication may conflict or for the infringement
of any patent resulting from the use of this publication.

All CTI codes and standards are copyrighted with all rights reserved to CTI. The reproduction of any part of this or any other
CTI code or standard is a violation of Federal Law. One must recognize and appreciate commitment by a number of volunteer
members who donate their time to develop and update CTI codes and standards. The monies spent for code development,
administrative staff support and publication are essential and constitute a substantial drain on CTI. The purchase price of
these documents helps to offset these costs. Reproduction and distribution by others, in addition to being unethical, under-
mines this system and constitutes a further financial drain on CTI. When copies are needed, you are requested to call or write
the Cooling Tower Institute, P.O. Box 73383, Houston, Texas 77273, (713) 583-4087. Please request that your associates buy
the required codes and standards rather than copy them. Your cooperation in this matter is greatly appreciated.

Nothing contained herein is to be construed as granting any right for the manufacture, sale or use in connection with any
method, apparatus, or product covered by letters patent, nor as insuring anyone against liability for infringement of letters
patent. -

This guideline document summarizes the best current state of knowledge regérding the specific subject. This document
represents a consensus of those individual members who have reviewed this document, its scope and provisions. It is in-
tended to aid all users or potential users of cooling towers. :

Supercedes CTI Bulletins STD-119 dated 1 July 1962, July 1984, October 1986, and July 1994

Approved by the Copyright 1996
CTI Executive Board by Cooling Tower Institute
February, 1996 Printed in U.S.A. STD-119 (96)
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PART I
General
1.0 SCOPE 22
1.1 This standard sets forth in detail the

1.2

13

14

recommended material and manufacturing
limitations, design requirements and allow-
able loads for commonly used timber
fasteners employed in the construction of
industrial cooling towers.

Application of allowable loads is limited to
member sizes, bolt diameter, and split ring
sizes tabulated herein.

1.2.1 Standard dressed sizes of wood
members for species included from
25.4mm (1") thru and including
203.2mm (8") nominal.

1.2.2 Machine bolts in diameters from
9.5mm (3/8") to 19mm (3/4").

1.2.3 63.5mm (2-1/2") diameter split-ring
connectors with 12.7mm (1/2"} diam-
eter bolt.

Data included herein have been established
and calculated in accordance with values and
methods published by the American Forest
and Paper Association (Formerly NFPA,
National Forest Products Association), Na-
tional Design Specification, 1991, edition.

This specification is based on the best
engineering and information available. It is
not intended to preventthe use of assemblies,
designs or materials not meeting the criteria
herein, where it can be demonstrated that by
proven analysis and testing an alternate
assembly, design or material can perform
satisfactorily in its intended end use.

2.0 PURPOSE

2.1

Allowable loads tabulated in Part I, used in
conjunction with lumber allowable stresses
published in STD-103 and STD-114, provide
the basis for complete structural analysis of
the framework used in a tower.

All bolted and/or split-ring connector joints,
when analyzed in accordance with acceptable
engineering practices, shall have applied
loads of magnitude that will produce stresses
below tabulated values.

3.0 DEFINITIONS

3.1

Elements of a timber joint are as follows:

3.1.1 Timber members. Columns, horizontal
ties, braces, joists, beams and similar
wood members.

3.1.2 Bolts. Common commercial bolt which
must be full bodied diameter with nut
and washer.

3.1.3 Split-ring connector. Metal ring formed
to closed, true, circle. The ring is cut
through to form a tongue and
corresponding siot in one place in its
circumference.

3.1.4 Shear Plates (as defined in NDS).

4.0 USE OF FASTENERS NOT LISTED ABOVE

41

4.2

4.3

PART Il
Manufacturer Requirements and Limitations

5.0 QUALITY OF MATERIAL

5.1

Gttty

Quality and condition of lumber used in the
framework in conjunction with connections

3
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Fasteners other than those listed in Section
3.0 such as non metallic shear connectors,
fiber reinforced plastic (FRP) side straps,
shear tooth plate connectors, etc. may be
used in the tower joints. Analysis of
connections with FRP side straps should be
based on equation 7.3-1 in the NDS including
the modulus of elasticity and bearing strength
for the FRP.

Capacity of all non-listed fasteners shall be
provided by the tower manufacturer and
should be substantiated by an independent
testing agency upon request. Designer
shouid use a factor of safety, as found in
equations 8.2-1 thru 8.2-6 in the NDS, when
utilizing non-listed fasteners above.

Mixed connectors is beyond the scope of this
document and their use must be substanti-
ated by independent testing.

designed in accordance with this standard
must conform with the following require-
ments:

5.1.1 Lumber grades must be in accordance
with stress grade requirements set forth
in. STD-103 for California Redwood
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