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ILLINGIS POWER COMPANY ~—  =50-82(04-08)-6

500 SOUTH 27TH STREET, DECATUR, ILLINGHS™S
April 8, 1982

Koz

‘CCEIvED
.

Mr., James R. Miller, Chief
Standardization & Special Projects Branch
Division of Licensing

Office of Nuclear Reactor Regulation

U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Ref: Letter 3/26/82 J. R. Miller, NRC to G. E. Wuller, TP
Subject: Clinton Masonry Walls

Dear Mr. Miller:

Clinton Power Station Unit 1
Docket No. 50-461

As requested by the NRC staff in a meeting on March 8, 1982
and in their letter dated March 26, 1982 Illinois Power Company
is attaching the following material, relative to confirmatory
issue number seven, for your consideration:

a. A copy of the transparencies presented to the NRC
at the meeting held on March 8, 1982 in Bethesda,
Maryland.

b. A copy of the proposed static test program on
masonry walls to determine the modulus of rupture
(transverse flexural strength) value of CPS safety
related concrete block walls.

c. A copy of the ASTM Standard E72-80 on "Conducting
Strength Tests of Panels for Building Construction"
which will be used in performing these tests for
the Clinton masonry walls.

With reference to Item 1 of the NRC's March 26, 1982
letter, we will send the assessment of impact of using lower
damping values and ignoring joint reinforcement on the walls
in approximately two weeks.
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Mr. James R. Miller -2- U-0458

Our current schedule requires a minimum of five months
from the receipt of your review and approval of the test
program, to initiate, construct, and, test and summarize
the findings of this program.

Sincerely,

ZE Sy,

G. E. Wuller
Supervisor-Licensing
Nuclear Station Engineering

HBP/1t

ce: J. H. Williams, NRC Clinton Project Manager
H. H. Livermore, NRC Resident Inspector
N. Cheokshi, NRC SEB (w/att.)
Il1linois Department of Nuclear Safety, (w/att.)
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STATIC TESTING OF CONCRETE MASONRY WALLS
FOR
TRANSVERSE FLEXURAL STRENGTH
FOR CLINTON UNIT $#1

General

Static tests shall be made on three like specimens
constructed in accordance with procedures outlinea belc:.
The walls shall be tested to determine the transverse
flexural strength at failure. See Fig. 1l.

Construction of Walls

a) The labor and materials required for construction of
test panels shall be furnished by IPC.

b) The construction materials shall meet the requirements
of the Clinton Project Specification K-2944 Fornm
CPS-1-MW.

c) The construction of the test panels shall satisfy the
requirements of the Clinton Project Specification No.
K-2944 Form CPS-1-MW for Category 1 Concrete Masonry
Walls and shall be built at Testing Contractor's test
facility.

d) The walls erected for testing shall have nominal
dimensions of 8 feet long and 4 feet high. Effective
span for the walls shall be 7'-6". They shall be built
using two core hollow block units of nominal size
8"x8"x16" in running bond pattern with 3/8 thick mortar
joints.

e) The bottom course of masonry shall be laid on the
concrete pad with a bond breaker.

£) 3/16"@ truss type masonry joint reinforcement meeting
the Clinton project spec. requirements shall be placed
in every second mortar bed joint resulting in 16"
vertical spacing.

q) The concrete masonry test panels shall be cured at
700F + 5OF and 60 percent + 10 percent relative
humidity for 28 days. By

Testing o Concrete Masonry Walls

a) The Testing Contractor shall furnish the 1labor and
instrumentation to perform the tests.

b) The tests shall be performed in accordance with ASTM
E72-80 using a uniform load.
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c)

d)

e)

£)

9)

h)

The walls shall be tested to failur:.

Complete load-deflection-time recc is shall be main-
tained throughout the test.

Lateral deflections of the wall saiall be measured at
mid-height of the wall at mid-span and 1/4 points of
the span. The deflections shall be measured to the
nearest 0.001 in.

The contractor shall perform mortar cube tests, 3 tests

per wall panel, 1in accordance with ASTM C270 to
establish mortar compressive strength.

The contractor shall determine the compressive stirength
of the masonry units by testing 1 block per wall panel
in accordance with ASTM Cl140.

Testing shall be performed under an approved quality

assurance program in accordance with 10CFR50, Appendix
B.

Reporting of Test Results

The following information shall be included in reporting the
test results.

a)

b)

c)

d)

Plot of all the test results in accordance with
requirements of ASTM Standard E72-80.

Dimensions, cross-sectional and strength properties of
masonry units (Table 1).

Tabulation of Test Results (Table 2).

Information regarding the flexural strength of concrete
masonry walls (Table 3).
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TABLE 1

DIMENSIONS, CROSS-SECTIOMNAL AND STRENGTH
PROPERTIES OF CCNCRETE MASONRY WALLS

Wall designation
Wall Dimensions
i) Length
ii) Height
iii) Thickness

Concrete Masonry Unit Information

i) Type - hollow
ii) wWidth
iii) Span Length
iv) Height

v) Minimum face shell and web thickness
Cross-Sectional Properties Per root of Wall
i) Gross Area
ii) Net Area
iii) Gross Moment of Inertia
iv) Net Moment of Inertta
Strength Properties

i) Mortar compressive Streagth, Mg in psi
classification as per ASTM C270.

ii) Compressive streng4h of concrete masonry unit based on

gross area, f&, Dsi as per ASTM Cl140.

iii) Compressive strength ¢{ con<rete masonry unit based on

net area, f&, psi

and mortar



TABLE 2

TABULATION OF LOAD-DEFLECTION
READINGS AT MID-HEIGHT OF WALL

WALL DESIGNATION

Applied
Load
psf

Deflection

Immediately After Load Application *

or Load Release

End of S-min Period After *
Load Release or Load Application

or
Perm. Set

Deflection 7

1/4 Span

Mid-Span

3/4 Span

- e

Remarks

1/4 Span

Perm. Set

Deflection

Mid-Span

3/4 Span

Remarks

et ——

Perm. Set

Deflection

Perm. Set

e

Deflection

Perm. Set

Deflection

Perm. Set

Deflection

Perm. Set

Deflection

Perm. Set

L.

*Readincs as per ASTM E72-80



TABLE 3

TRANSVERSE FLEXURAL STRENGTH OF HORIZONTALLY
REINFORCED, HORIZONTALLY SPANNING HOLLUA CONCRETE
MASONRY WALLS

wWall wall Mortar | Ultimate Modulus (2)! Rema ks
Pattern Thickness Type | Load (1) of Rupture
& ! based on |
| Strength Net Area i
’ , at Ulimate
in (psi) | (psf) Load (psi)

(1) Ultimate load W_is the maximum transverse load resisced
by the wall indicated by point 1 in Fig. A.

2
(2) Modulus of rupture F_ = lzwuLw

£ TEs
wu
where a
W, = ultimate load, psf &
Lw = wall span length, ft. o
S = section modulus based on the 3
net cross-section J

DEFLECTION (N)

Fi1a. A



_—LATERAL DEFLECTION
/ MEASUREMENT LCCATON(TYP.)

8-0"

!" .0 gWALL:.

| a f

4]_ Oll

21- O”

) ]
|
| ' I

¢ LATERAL SIMPLE
- SUPPORT -~
g
¢ LATERAL. SIMPLE SEE NOTE 2
_ SUPPORT UNIFORMLY JISTRIBUTED
TOP OF CONCRETE / LATERAL LCAD
| | | HENR SN ERSFTEEN { §
e i

WALL HORIZONTAL SIMPLE SPAN

NOTE: |. WALL PANEL TO BE BUILT OF 2-CORE, 8%8'%I8" HOLLOW
BLOCKS AND WITH FULL MORTAR BSDDING CONSTRUCTION.

2. PROVIDE BOND BREAKER FOR THE FULL LENGTH OF
BOTTOM COURSE OF MASONRY WALL.

FIG. 1: CONCRETE MASONRY WALL
TEST PANEL
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Procedure Used to Determine Ccncrete Masonry Wall
Self-Weiaht Acceleration for Clintcn, Unit 1

Fundamental frequency for concrete masonry walls was determined using
finite element techniques for all wall aspect ratios.

A.

The
A,
BO

The

The analysis included the appropriate masonry wall boundary conditions
and support stiffness (i.e., blockwall columns).

Variation in the masonry modulus, Em, was taken between:

1. 600 f& - 1,000 fé for hollow masonry walls

2. 800 f& - 1,200 fé for solid masonry walls

Considered the effect of wall openings

Considered a reduced moment of inertia, (Im)e, when the masonry tensile

stress exceeded the modulus of rupture, f_, or when horizontal joint

o : ) . « r?
reinforcing was considered in desian.

following damping values were used:
2% - OBE
47 - SSE

average of the floor and ceiling spectra was used in determinina the

self-weight acceleration, g.

A factor of 1.05 was applied to the self-weiaht acceleration, g, to
account for the participation of higher modes.

Peak acceleration levels at 27 and 47 damping for the OBE and SSE,
respectively, were used in determining the seismic effect of attachment
loads where a time history or response spectrum method of analysis was

not

utilized for the attachment desian.
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TABLE II

vVSs.

Comparison of Actual Maximum Concrete Masonry Stresses

SEB and Clinton Project Allowable Stresses for Clinton, Unit 1

Solid Block Construction
"o = 2,500 psi

fé = 1,350 psi -

March 8, 1982

Stress

Normal and OBE Load Combinations

SSE Load Combinations

Clinton
Actual S SEB
: Project
Ma x imum S unalite Allowable

Stress (psi)

Stress (psi)

Stress (psi)

Actual
Ma x1mum
Stress (psi)

Clinton
Project
Allowable
Stress (psi)

SEB
Allowable
Stress (psi)

Tension Parallel to Bed Joint

¢ 24 /8 75 36 130 112
tll
H
Tension Perpendicular to Bed
Joi . 12 39 40 12 65 52
oint t_,
ti
Shear f 12 34 40 12 57 52
Actual <tresses are based upon the following:
(1) 4all frequency Calculation (2) Damping
« Uised upon finite element analysis for all « 2% - OBE
aspect ratios. « 47 - SSE
« Actual support stiffness included, i.e.,
blockwall columns included in model. (3) Participation of higher modes included.
« Yariation in Em between ],200 f';‘ - 800 f';'. (4) Reduced Im when Ma S Mcr°
* [ifects of openings included. (5) Peak "g" values used for attachment loads.






IV A family of curves may be generated for the frequency normalization factor
which is a function of:

3
A* = omtt [* = E"’Wt h
sPs - y

v Fundamental wall frequer-y, therefore, reduces to:

1.64 m‘m\
f = / )
52 ( Au; /

where
Xm = Masonry moment of inertia
N" = Weight of wall per square foot of wall area
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TYPICAL BO
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UNDARY AND SUPPORT STIFFNESS CONDITIONS
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Boundary Condition FSF

II  End supports flexible. Intermediate supports flexible.

T1PICAL BOUNDARY AND SUPPORT STIFFNESS CONDITIONS
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Frequency Reduction Factors Used to Account for Yall Openings

Opening Area in Percent of Adjustment
Total Wall Surface Area Factor
0 - 102 1.00
10 - 20% 0.95
20 - 35% 0.90

35 - 45% 0.85
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Frequency Comparison for Wall Openings

h/w = 0.50 A* = 7 I* = 45
Bl 4 With Openina
Opening Description ¢ 3 WTthut;Bpeninq
None 0.52N 1.00
0.17w x 0.6h, center span from bottom to 0.6h 0.5245 0.99
0.17w x 0.6h at end of span from bottom to 0.6h 0.5125 0.97
Five openings at mid-height 0.08w x 0.2h separated | 0.5240 0.99
by 0.08w
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Variation in Masonry Modulus Em

I Variation in Em bounds recognized masonry code allowables

UBC
1,000 fé NCMA

ACI-531
600 f& ATC

IT  Tests substantiated by Hegemier®

| STD STD VIB ADM ADM VI3

Elastic "oeulus 1129 1081 1192 1028
m

Standard Deviaticn 241 102 126 93

(E,) =¥ -1.65 =1129 - 1.65 (241) = 731 £
95% "

'Hegemier, G., Nonn, R., Arya, S., "Behavior of Concrete Masonry Yalls Under
Biaxial Stresses," National Science Foundation Grant NSF ENU 74-14818, pp.
267 and 268.
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Procedure for Reduction in Moment of Inertia, Im

A reduced effective moment of inertia, (Im) , is utilized when the masonry
e
tensile stresses erceed the modulus of rupture, fe

Mo\’ o\ l
- cr er
(Im)e = 'ﬁ;- Im + |1 - (:-M;- (Im)

cr
(1) 3 31 (1)
e Mer Mer M er
—\7 ) * |-\ 7 i
m Bl a m
where ‘ 7
(Im) = Effective moment of inertia of cracked masonry
e
(Im) = Gross masonry moment of inertia
(Im) = Cracked moment of inertia (based upon truss bar joint reinforcing
cr  steel)
Ma = Applied moment
Mcr = Cracking moment

'Equation used to estimate effective moment of inertia, (Im) , is adopted from
o
ACI 318-77 (Equation 9-7, Section 9.5.2.3) for reinforced concrete.
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CRACKED MOMENT OF INERTIA (Im)cr OF ONE FOOT
WIDE HORIZONTAL STRIP OF HORIZONTALLY

REINFORCED HOLLOW MASONRY WALL

TYPE M Mortar;

L i * = '
fm 1350 psi; Em 1000 fm

(Im) Im (Im) J
Je. |A/Fr or o
t Reinf. | ° » d Kd jd 2 % B
in | Reinf Spa. in in in in in in
& & 0.0828 1.032 4,281 27.38 0.2101 |
6 © ° 8" 0.0414 4,625 10.758 4,373 15.05{ 130.3 ] 0.1155
-3 -3 1 16" 0.0207 0.549 4.442 8.05 0.0618
2 >
w:: o : 4" 0.0828 1,261 6.205 59.24 0.1919
8 e 8" 0.0414 6.62510.920 6.318 32.08 | 308.7 | 0.1039
= 83| 16" |0.0207 0.665| 6.403 16.97 0.0550
&R -
-S-E 4" 0.0828 1.635| 10.080 161.36 0.1736
12] » 8" 0.0414 | 10.6251{1.183 | 10.231 85.98 | 929.4 | 0.0925
18" 0.0207 0.851 | 10.341 44 .94 0.0484




(1)

Comparison of -—r-g-for
m

a Hollow Concrete Masonry lall

' ,
fm = 1,350 psi

Mo = 2,500 psi

m m
0.22 0.789
0.18 0.778
0.9 0.12 0.761
0.08 0.751
0.04 0.740
0.22 0.437
0.18 0.461
0.7 0.12 0.422
0.08 0.395
0.04 0.369
0.22 2.317
0.18 3,282
0.5 0.12 2.230
0.08 0.195
0.04 0.160

March 8,
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Support Case Type
Full Eml 1/5 Eml
Mode 1 0.15970 0.23554%
"t bl o Mode 2 0.00012 0.00014
/;”/” LA SIS A Mode 3 0.00000 0.00000
7 Mode 4 0.00001 0.00014
23 Mode 5 0.00298 0.00653
7 / Mode 6 0.00050 0.00002
Z © Mode 7 0.00008 0.00011
;d\\ E% Mode 8 0.00000 0.00000
ﬁ/ \ | > /
/;//,", Fie / Y
SRSS 0.15973 0.23563
' Mode 1 0.48266 0.53906
fode 2 0.03577 0.03387 :
P ™ Mode 3 0.00008 0.00007 i
Z Mode 4 0.00028 0.00255 |
% Mode 5 0.00365 0.00235 !
Z Mode 6 0.00195 0.00222 :
2% Mode 7 0.00043 0.00047
Zi— Mode 8 0.00039 0.00007
AN
7 % |
////. SOl d s e ”
' SRSS 0.48400 0.54014
f fode 1 0.47807 0.53441
- A/‘"’ LI227 2 TSI A Mode 2 0.035¢97 0.033%3
¥ e —~ ' Mode 3 0.00004 0.0000%
2; Mode 4 0.00071 0.00369
Mode S 0.00300 0.00143
Mode 6 0.00101 0.0022%
7 ¢ Mode 7 0.00057 0.00052
Zj"—"’ Mode 8 0.00050 0.00001
A/
AN
w7 7
SR3S 0.47944 0.53551

MODAL DISPLACEMENTS FOR ASPCCT RATIO 1.0
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q ') Designation: E 72 - 20

Standard Methods of
CONDUCTING STRENGTH

This standard 15 issued under the fixed designation ET2
of onginal adoption or, 1a (he case of revision, the year ol

mpmuL

varnous construction sysiems It s
systematic basis tor ovtaining engin
structural details of value 1o desi2ners.

1. Scope

1.1 These methods cover the following pro-
cedures for determuning the structural proper-
ties of segments of wall. floor, and rool con-

EPR R ———

structions.
Section
Test Specimens 3
Loading 4
Deformaunon Measurements 5
Reports 6
Precision and Accuracy 7
TESTING WALLS
Significance 8
Compressive Load 9
Tensile Load 10
Transverse Load —Speamen Honzontal I
Transverse Load —Specimen Veruical 12
Concentrated Load 13
Impact Load—-See Methods E 695 and
£ o6l
Racking Load— Evaluation of Sheathing
\atenals on a Standard Wood Frame 14
Racking Load—Evaluation ot Sheathing
Matenals (Wet) on a Standard Wood
Frame 15
TESTING FLOORS
Significance 16
Transverse Load 17
Cuncentrated Load 1%
Im{au { vad -See Methods E 695 and
6b1

Sound engineenng desizn of structures,

accurate technical data on the strength and nzidity
the purpose of these test methods to provide a

in this field. The results should closely approximate the performat..

TESTS OF PANELS FOR

BUILDING CONSTRUCTION'

.'me number immediately following 1
last fEVISiON. A humDbEr 10 parentheses indicales the year ol st

e designation indicaies the year

INTRODUCTION

using existing Or new materials requ res
of the basic elements employed in

eenng data on vanous construction elements and

ners interesied

butlders, building otficials. &
svtual service.

TESTING ROOFS

Section
Significance 19
Transverse Load 20
Concentrated Load 21
APPENDIX
' X1

Technical Interpretation
1.2 Metnc units are o be considered as the

primary standard uniis.

2. Applizable Documents

2.1 ASTM Standards:

E 4 Load Venficaton of Testing Machines’

E 73 Testing Truss Assemblies’

E 564 Statc Load Test tor Shear Resistance
of Framed Wails for Buildings

E §75 Recommended Pracuce 1or Reporung
Data from Structurai Tests of Building
Constructions, Elements. Connections.
and Assemblies’

| These methads are under the jurisdiction of ASTM
Commuttee E-6 on Pectormance ol Building Lonstrucnons
and are the diredt responsthiiy of Subiommitiee & 0 12on
Structural Performance ot Verueal Sirutuies

Current ediion approved Sav. o, 1980 Publistied Maren
1981, Ongmally puninhed as £ 72 - 47 T. Last previcus

editiva £ 72 -7
* gnnual Book of ASTM Standards. Pacts 10, 14, 32, 28,

41
3 Annual Book of ASTM Standards. Part 1%

803

—ewer -

_—
’ g LB A PR W A A
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E 661 Test for Performance of Wood and
Wood-Bised Floor and Roof Sheathing
Under Concentrated Static and Impact
Loads’

E 695 Measuning Relative Resistance of
Wall, Floor, and Roof Constructions t0
Impact Loading'

3. Test Specimens

3.1 Size—The specimcns shall be represent-
ative as to matenal and workmanship and shail
be as large as practicable to minimuze the ertect
of vanations in the matenai and workmansnip,
in order to obtain resuits representative of the
construction. Obviously, the size of the spe-
mens shall be limited to the size that can be
tested in the larger tesung machines availabie
in a well equipped laboratory. and which can
be subjected to loads in accordance with good
testing procedure. and for which the detorma-
tion can be measured with sutiicient accuracy.

3.2 Length or Height—The lenath or height
of specimen for each element shail be chosen
to conform to the length or height of that
element 1n actual use.

3.3 Widih—The widih of specimen shall be
chosen, insofar as possible. 10 inciude several
of the principal load-carrving members 10 en-
sure that the behavior under load will simulate
that under service conditions. With the excep-
tion of specimens tor the racking load tesi. the

pominal widih of wail speaimens shail be 1.2

m (4 ft). The actual width ot specimens shall
be a whole number muluplied by the spaaing
of the principal load-carrving members except
for prefabricated panels, for which the actual
width shall be the width of panei used. If the
structural properties of a particular construc-
tion are to be compared with another construc-
tion, there should not be a great diiference in
the actual widths of the specimens.

3.4 Age--Constructions, such as conerete
and masonry (brick, structural clay ule, con-
crete block) for which the structural properties
depend upon the age of the specimen. shail be
tested pot less than 25 days nor more than 3L
days_after fabnicanon. This age requirement
applies also to plastered and stuccoed consiruc-
tons.

4. Loading

4.1 Apparcius—The testing machine or
load-measunng apparatus shall comply with

E72

the requirements prescnbed in Methods E 4.

42 Appiication of Load—Apply the l0ad 10
all of the specimens 1n any test in increments
s0 chosea .hat a sufficient number of readings
will be obtained to deterrne Cethntely the
load-deformaticn curve (see Section 6). Record
the inital reading of the load and the reading
of the deformation. either with o9 load on the
specimen or under a small initial load. Increase
the load to the first increment and record the
deformation. Unless otherwise speciied. de-
crease the load to the imunal load and record
the set (somenmes designated “permanent
set”). Increase the 'cad to two increments and
record the set. when it is released to the wnual
load. Follow this sequence of readings for three
increments, four increments, ¢ic. of load.
When for each specimen the behavior ot the
specimen under load indicates that the speci-
men might fail suddenly and damage the de-
formation-measunng apparatus. remove this
apparatus from the specimen and increase the
load continuously unul the maximum load that
can be apphed to the specimen 1s cetermined.

4.3 Duration of Loud .Application—Except
for racking tests, after each increment of load
is applied. maintain the load level as constant
as possibue for a penod of $ min (see Note 1)
Take deformation readings as scon as practical
atter load application. at the end of the S-min
peniod under constant load. and immediately
and at the end of the S-min penod atter any
parual or complete load release. Plotimuai and
S-min readings in the form ot load-detormation
curves. Mamtain complete load-detormation-
time records throughout the test. [fapphicanon
of a giver load 1s required 1or a cenain perivd.
such as 24 h. take deformanion readings at the
beginning. at iniervals dunng this penod. and
at the end of this period. o allow the satistac-
tory plotting of a ume-deformauion curve tor
the complete period.

Note 1—Reasons for the S-mun appheation of
constant-level increment loads are as foilvws:

(1) To permit the assembiy 1o come (0 4 sunstantial
rest prior to taking the second set of readings (e
pending on the method emploved ior Jpplying the
test [0ad. it may be nevessars to Ccontinue. 4l d reduced
rate, the mouon ot ihe loading device 10 order 1
maintain the constant load level duning the 3-mun
penod )

(2) To provide sulficient time for making all ob-
servations. 1|..um_'cr ume intervals may e ((qulltd
under certain conditivns )

13y To observe any hme-dependent Jeformation
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 scnbed in Methods £ 4
 Load—Apply the load 10
N any lest in ancrements
! cent number of readings
determine detunitely the
e (see Section ) Record
i the load and the reading
~ zither with no load on the
small imval load. Increase
increment and record the
+ otherwise specified. de-
ne wtial load and record
. designated “permanent
1ad to two increments and
.1t s released to the unal
-wence of readings tor three
| acrements. €I, of load
wmen the behavior of the
1 indicates that the speq-
fenly and damage the de-
% apparatus, remove this
specimen and increase the
il the maxmum load that
¢ specumen 1s determuned.
Lead Applicaiton —Except
er each increment of load
the load level as constant
wd of 5 min (see Note 1)
adings as soon as practical
n, at the end of the 3-mun
nt load, and immediately
1e S-min penod alter anv
vad release. Plotimtial and
: form of load-deformation
mplete load-deformation-
wout the test. If application
pured for a certan penod.
stormation readings at the
s dunng this pcr;vd. and
riod, to allow the satistac-
me-deformation curnve for

‘or the S-min applicaton of
at loads are as tollows

cmbly tocome to g suhstantial
+ second set ol readines (De-
o emplosed *or apriving the
SSAFY W vontinue, at o reduced
¢ loading device in order 1o
foad level duning the *-nun

crent ume for making all ob-
ae mienvals may be required
)

ume-Jdependent deformation
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or load redisinbution. of both, and to record accy-
rately the load level when nme-dependent deormas
pon stants, that 15, i the divergenye ot (the immediate
and delayed load-detormation cunes [ his load ievel
may, under CEMan LoNJILORS, Rave 3A imporant
pearny. on the Jeven load

(4) To be able 10 sop (he test, if this should be
desirable, prict 1 total {aure. atter il tualure has
been anticipated as @ fesuit ot ihe ubservations

(5) To assure umiormiiy in test pertormance and

consistency in test resuits

&, Deformation Measurements

§.1 Measure the deformauons with sulficient
precision to define the joad-deformaton rela-
nonship, and report at least to the nearest 0.23
mm (091 in.). Tne deformation-measunng 4p-
paratus specitied for any loading may be re-
placed by other apparatus. provided that ut
permits readings of detormat:on that are equivs
alent in accuracy to those from the specitied
apparatus.

6. Reports

6.1 Show the results of each of the tests
graphically, as ilusirated 1n Fiz. 1. Plot loads
as ordinates and the detormauons as aDsCIs3As
for all tests. There shall be at least three speci:
mens for each test, and the results for eaen test
shall be shown on the same graph. Show the
pownts for detormaton under load by open
circles and those for set by solid circles. Average
the three values tor ewther the deformaton of
the set and plot this average valuein pencil on
the graph. Draw a smooth cunve amons the
average points to show the average benayvior of
the construction. The load-detormation curves
shall be continuous lines and the load-set
curves shall be dashed lines. Although the par-
ticular specimen for each point on the graph s
not designated. record it on ine laboratory data
sheets. If readings are obtained under greater
loads for some specimens than tor others, plot
all the values, but draw the curves only to the
average values for which there are three values.

6.2 Prepare the test report in accordance
with Recommended Practice E 375,

7. Precision and Accuracy

7.1 No statement 1s made either on the pre-
cision or on the accuracy of these methods due
to the vanety of materids and combinations of
materials involved.

E72
TESTING WALLS

8. Significance '

%1 The procedares described are those that
will test the behastor of segments O wail con-
struction under orduens representative of
those encountered in Service. Pertormance <n
teria based on dua irom ihose provedures can
ensure structural adequacy andeservice lie.

9, Compressive Load

9.1 Test Specmens— Tests shall be made on
three like speamens. each having a henznt
equal o the lensi o the ¢lement and a nom-
inal width of 1.2 m (4 1t} (se¢ Section 3).

92 Apparaus—The apparatus shall be as-
sembled as shovn in Fiz. 2 and shall contorm
1o the detailec requirements 10F component
parts presenbecin 9.2.1 and 9 2.2, or the equis-
alent.

9.2.1 Compre cmeter—A bracket shail be

attached W the - ' pear the upper end.
supporting a mu ricket shatl also e
attached to the o af €nd.

e T

supporting a <al mroni wale
up and the gue lengih shatl pe recvrued, 12e
conical end ofthe rod shail seatina hele inthe
end of the spadle and the rod and spindle snai
be held in cmtact by stretched rubber bands

The dial shakibe graduated 10 VU3 mm WLl
n.)

922 Deflwtometer— A fine wire shall be at-
tached to a clamp near the upper end of ihe
specimen. e free end connevted o siretned
rubber bancs shall be attached to a clamp near
the lower e of the specimen. A migror having
a paper scam one half the width of the murrer
shall be attached horizontally 1o the edge ofine
specimen a1 midheight. The scale shall be grag-
uated to 2.5 mm (0.1 1n.).

9.3 Procedure.

911 Loading— Test the specimen as 2 Coi-
umn having a tlat end at the bottom Fig. o)

Apply comzressive foads 10 a steel plate cov-

enng the urper end o the speaimen. Appiy ife
load umiformiy along a line parailel o ine
inside face. and one-third the thickness of ta¢
specimen from the instde tace. For wood won-
struction. a rate of loading corresponding (o 3
mosement of the testing machine crosshead &
nomnaliy O 8 mm/min v 03 in./min) has been
found satsfactory.
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9.3.2 Load-Deformation Data—Attach four
compressometers to the faces of the specimen,
one near each corner of the specimen as shown
in Fig. 2, to measure the shortening of the
specimen. Record the readings to the nearest
0.025 mm (0.001 n.).

9 3.3 Lateral Deflection— Attach two deflec-
tometers, one to each edze of the specimen, as
shown in Fig. 2. Record the readings, when the
image of the wire cowncides with the wire, 1o
the nearest 0.25 mm (001 10.).

9.4 Calculations and Repori:

9.4.1 Deformation—For each compressome-
ter, calculate the shortening under each load as
the difference between the reading of the com-
pressometer when the load 1s applied and the
wnitial reading. Calculate the shorteming of the
specimen as the average of the shorteninas tor
each of the four compressometers multiplied by
the ratio: spectmen length divided by the com-
pressometer gage length. Obtain the sets in a
similar manner.

94.2 Lateral Deflection—Calculate the lat-
eral deflection and the lateral set under each
load for each d ilectometer as the difference
between the reading ol the deflectometer when
the load is applied and the 1mual reading.
Calculate the lateral detlection and lateral set
for the specimen as the average of the lateral
deflection and lateral set of the two deflec-
tometers.

943 Data Presentation—Record the maxi-
mum load for each specimen and report the
results of load-deformanion and load-detlection
measurements wn the form of a graph in ac-

. cordance with Section 6. Report gage lengths

of all deflection or deformation gages.

10. Tensile Load

10.1 Test Specimens—Tests shall be made
on three like specimens, each having a heght
equal 10 the length of the element and a nom-
inal width of 1.2 m (4 f1) (see Secuon 3,

10.2 Apparatus—The apparatus preterably
shall be assembied 1n a vertical testing machine
and shall conform to the detailed requirements
for component pants prescnbed 1in 9 2.1 and
9.2.2, or the equivalent. with the exception that
the compressometers prescribed in 9.2.1 shall
be replaced by extensometers which shall be
like the compressometers but so adjusted before

E72

load is applied that the stretch of the specimen
¢an be measured.

10.3 Procedure:

10.3.1 Loading—Test the specimen as a ten-
sion specimen by vmiorm applicauon of tensile
forces along the iine of the fasienings at the ton
and the bottom ot the wall in 4 butlding. Tkz
top and bottom pulling fixtures mav be at-
tached to the specimen by fastenmings simuiar to
those used 1n a building, provided thatl. under
the maximum load, failure of the specimen
occurs between the top and the bottom ot the
specimen, £ot in either the pulling fintures or
the fastemings. [f, under the tensile load. falure
occurs either in a puliing fixture or 1o a tasten-
ing, the resuits of the test determine oniv the
properues of the fixtures or the tastenings, not
of the wall construction. When the faiiure oc-
curs 1n fastenings, the tensile load indicates the
maumum tensie strength of the construction
that can be realized in actual service uniess
improved fastemings are provuded.

10.3.1.1 Masonry Consiructions—The con-
struction may be continued upward bevond the
top of the srecimen and downward below the
botiom ot the srecimen (0 enclose attachmenis
for the pulling fixtures.

10.3.1.2 Framed Wall Constructions—If the
construction has studs (either of wood or metal
the studs may e extended upward and down-
ward beyc..d the top and bottom of the speci-
men and attached to the pulling fixtures. If the
framed wall bas plates at the top and the bo:-
tom. aitach rhe pulling fixtures to the plates 1o
the specimen.

10.3.2 Load-Deformation Data— Attach
four extensomeiers to the faces of the specimen.
one near each corner. as shown in Fig. 2, 10
measure the stretch of the specimen. Record
the readings io the nearest 0.025 mm (0.001
in.)

10.3.3 Laieral Deflection— Attach two de-
flectometers. one to each edee of the specimen.
as shown 1n Fig. 2, Record the readings. when
the image of the wire coincides with the ware.
to the nearest .25 mm (001 1n.). Lateral de-
flecuion (if any) may be caused by nonaxual
loading of the specimen.

104 Celculattons und Report—For tensile
loads. the caiculations and report shall be sim-

tlar to those required for compressive loads (see
9.4).
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11. Transverse Load—Specimen Horizontal

11.1 Test Specimens— Tests shall be made
on three hke specimens on SY mmetneal assem-
blies and six like specaimens o1 unsy mmetneal
assembligs, € ch having a length equai to the
length of the element and 3 sominal width of
1.2 m (& f1) (e Section 3).

11.2 Apparatus— The apparatus shall be as-
sembled as shown in Fig 3 and shall contorm
to the detailed requirements for component
parts prescribed 1 11.2.1 through 11.2.3, or the
equivalent.

121 Supports—TwoO steel rollers with 2
steel plate between each supporung roller and
the specimen.

1122 Loading Assembly—Two steel rollers
with a steel plate beiween each loading rolier
and the speamen.

11.2.3 Deflection Guge—A frame shall be
placed on the uppet face of the specimen. To
prevent stresses deformung the frame as the
specimen deforms under load. this frame shall

rest on three hardened steel balls zach sup-

ried by a steel block on the face of the
specumen. Two of the balls shall be placed in a
line vertically above one support and (¢ third
pall verucally above the otier support. Two
dial micrometers, On¢ near each longnudinal
edge of the specimen. hall be attached W the
frame at mudspan. The spindles shall rest on
the upper face of the specimen. The microme-
ters shall be graduated oV 025 mm (U V01 m.)

11.3 Procedure:

1l Loadmg——U;le_‘:x’m’\-pgg(:_-\ogding
for transverse load test> Test the specimen as
a simple beam (Fig 3) on a span 150 mm
(approxim.\tcly 6 in) less than the specimen
length. Apply %9 equal loads. each at a dis

tance oi one quarter of ne span from the
supports. toward the miudle of the span. For
wall specimens Lested honzontally (Fig. 3) the
load on the speaimen shall include the weizht
of specimen between the suppons Appiv the
transverse loads to the outside face ror three of
the specimens and © (he nside tace for hree
of the specimens. For sy mmetncal assemblies.
test only three specimens.

11.3.1.1 Umformly distributed loading may
be used instead of quarter-pont loading, il &
satisfactory method is avadable. [he transvene
strength for any Span may be greater lor some
constructions under umtormiy distributed load

than under loads applied at the « --moAnts
of the span. Trans erse loag, unuar 0.
uted, may be appused by 3 pressuis :ran

N as

abagorind chamber having ta¢ P
one face. Suppoert spesimens tosted uniesr uals
jorm loaling BY rollers as 107 quarter-pomnt

loading.

11.3.1.2 The bag method of loading 15 shown

schematically 12 Fig. Connect 4 reacuon

platform parallel 10 the face to be loaded and
wider than the specumen the supporns by ue
rods. Place an airtight baz of rupberized vloth
as wide as the specumen and as long as the span
petween the speamen and the reachion plat-
form. APpLY ransverse load W Lthe specimen by
increasing the aif pressure in he bag. Measure
the pressure bY qeans of 3 manpomeisr. Water
is usually the liquid wn the manometer, but the
specitic gravity of the liquid shall be such that
(he error in pressure readings does not exceed

1 %.

11.3.1.3 When the chamber method of load-
ing 15 used with the specimen nonzontal, place
the specimen near (he iloor, which should be
pm\.uc.my airtight. AB airught frame Of curd
<hall surround the speeamen closely and be
sbout flush with the up: -f ruriace o the spec:
imen. A rubbef blanke: e spevimen.
overlaps the frame, acs 2 = ” ; so that 1t 18
reasonably airtight. Use 3 small vacuum pump
of positive action exhaust blower 9 reduce aif

ressure petween the spevimen and floor. Mea-
sure the difterence1n pressure above and below
the specimen by means of a manometer.

11.3.2 Strength on Shor: Span—The trans
verse strengih of any CONSLTUCHION iNCTEases 43
the span 1§ shortened. If the sirength of the
construction for a shorter span 15 desired. &0
not compute it but test (he construction on the
shont span.

11.4 Caleulanons and Report:

1141 Load-Deflection Data— For each mi-
crometer, calculate the detlection under a gven
load as the ditterence hetween the reading 1
the nearest division of the micrometes whenine
load is applied and the mual reading. Caleun-
jate the detlection of (he specimen for the span
as the average of the uetlections ootaney rem
each of the two MICrOMeters. Calculate the seis

nnder the niual joad by using 3 simalar
methed. Record the g amum foad tor eacn
specimen.
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1142 Data Presentation— Repont the results 12.3.2 When the Chami« d of load.
in the form of a graph in accordance with ing 15 used with the specivie. . :rtical. the

Secuon 6.

12. Teansverse Load—Specimen Ve tical

12.1 Test Specimens—Tests shall be made
on three like specimens on sy mmetnical assem-
blies and six like specimens on unsymmetrical
assemblies each having a length equal 10 tne
length of the element and a nominai width of
1.2 m (4 ft) (see Section 3).

12.2 Apparatus—The apparatus shall be as-
sembled as shown in Fiz. ¥ and shall conform
to the requirements for Coiaponent parts pre-
scribed in 12.2.1 through 12.2.5, or the equiv-
alent.

12.2.1 Steel Channel.

1222 Rollers—Cylindrical rol = s, two sup-
porting rollers, two loadinz rollers.

12.2.3 Screw Jack.

12.2.4 Ring Dynamomeier.

1225 Defleciometers—Two taut-wire mit-
ror-scale deflectometers simuar to those de-
scribed in 9.2.2.

123 Procedure—Transverse loads cannot be
applied sausfactonly to some wail vonstruc-
tions, such as masonry, with the specimzn 10 a
horizontal position. For such constructions. ap-
ply the loads with the specimen in a verncal
position, as shown in Fiz. 3. thus simulsting

service conditions. The specimen. on a steel
channel. shali rest on cvlindncat roilers to pre-
vent restrained end condittons. The axes ot the
rollers shall be parallel to the faces of the
specimen. The two supporting rollers shall be
in contact with the vertical surtace of the frame
and each roller shall rest konizontally on sponge
rubber about 10 mm (0.4 ia.) thick to prevent
longitudinal restraint. Each of the two lcading
rollers shall also rest on sponge rubber, Apply
the loads honizontally by a screw rack and
measure by a ring dyvnamometer between the
jack and the specimen. The error in the load
indicated by the dvnamometer shall not exceed
1 %. Attach two taut-wire mirror-scale detlec-
tometers to the specimen. one to each vertical
edge.

12.3.1 Apply the .ransverse load to the out-
side face for three of the specimens. and o the
inside fuce for three of the specimens For
symmetrical assemblies. test only three speci-
mens.

specimen forms one face of an aurtizht chamner
from which the air is exhausted. If all four
ed ¢s of the specimen bear on the chamber,
this loading determines the strength of the spec.
imen as a piate supported at the tour edges. not
the transverse strength as defined in these
methods.

2.3.3 If a specimen tested by the chamber
method, either honzontaily or verticallv, has an
airtight cavity, vent each cavity to the low-
pressure face by a hecle in the face of the
specimen not less than 5 mm (0.2 in) in di-
ameter. located where 1t will least affect the
transverse strength of the specimen.

12.4 Calculations and Report—Calculate the
results of test and report as described 1n 1.4,
and report detlectometer readings to the nearest
0.25 mm (0.01 in.).

13. Concentrated Load

13.1 Test  Specimens—Concentrated load
tests shall be made on each transverse specimen
after the transverse loac tests, the concentrated
load being applied to M2 face to which
the transverse load was .-

13.2 dpparcius—The o . 21us shall be as-
sembled as shown in Fiz. 3 and shall conform
1o the requirements for component parts pre-
scribed in 13.2.1 through 13.2.3, or the equiv-
alent.

13.2.1 Steel Bar—Steel bar having a diam-
eter of 25.4 mm (1 in.) and the edge of the face
contactin2 the specimen rounded to a radius of
1.3 mm (0.03 in.),

1322 Depth Gage—Tha depih gage shall
consist of a dial micremeter graduated to 0.028
mm (0901 1n.) mounted on a three-legged sup-
port. The support shall be notihed to permut
placing the micrometer directiy adjacent to th
bar and shall be long encugn to permat placinz
the supporting lezs on undisturbed areas of the
face of the specimen.

1323 Loading Device— Any convenient
means for appiying a compressive load vp to 3
kKN (1100 Ibf) and means tor measunng the
load within 1 7%

13.3 Procedure:

13.3.1 Loading—Place the enure specimen
of portion of the specimen on a horizontal
support and properiv level Place the steei bar
on the face of the specimen at what is Judged
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any convenient cross section, bu_ u wnall be at
least as long a. tha p.pd 20d ot greater 1n
width thau the thickness ¢! tee came. 89 mm
(3% in.). Mzans <aall be peovided to solt or
otherwise aitaci.”the sole plate pf the panel
firmly to this member. For llustrauve purposes

two boits are shown in Fig. 7. More may qe

used if reqrured.

1432 Hold-Dovwn—A nold-down shall be
provided as shown in (12, 7 to overcome tie
tendency of onc cud of the panel to nse 3s ‘ae
racking load is applied. Plates and rollers chal!
be provided between the test specimen and the
hold-down so that the 03 of the specimei. ¢an
deflect horizontally with respect 1 the vottam
without unnecessary n'zflereace trom i€
hold-down. Beciuse the amount of tensioa 1n
the rods of the hoii-down may Save an gHect
on the results af the test. nuts on th.2 hotu-down
rods shall be tigh-ened pror to luad application
so that the totyl force 1n ¢ich rogd Cses a0t
exceed 90 N (20 Ibf) atghe pelmnin2 of test as
determined by previacs calibratic .

14.3.3 Leoading Apporaius—Load shali be
applied 10 the spreymen thyough un a9 by NY-
mm (3.5 by 3.5-in.) traber Jrmiy boled 1 J b,
upper plates of the paiel. Lo 4ing shail be a
compressive torce agan st the end ¢ “the tesher
attached to the upper plate. Wher a tesiing
machine ts used. puile's and cabies T be
used to transmit the vartucal movement 54 \he
tension head of the machine to the ho nizontal
movement in the specimen.

14.3.4 Lateral Gu.des—Lateral guides shall
be provided so that the specimen will deflect in
a plane. The rollers shou™ be bearing-sup-
ported to reduce fricwn 10 a mimmun. The
lateral guides shall be dgmly atached to the
loading frame. Plates for the rollers may be up
t0 300 mm (12 in.) 1n length as required

1435 Indicating Duds—Indicaung Jials, or
scales and wires. shall be oroviged w0 measure
the displacement of tne dittizent parts of the
panel duning test. The readings <hioh e re-
corded to the nearest 025 mm (G01 ). The
locations of the dials shall ke as shown in the
lower left, lower right. and upper rjzh: garners
of the side view of the te.t sssembly w Fig 7.
Th= dhal at the lower let<. which - jitacbed to
the siud, measures any zotation ol *he panel.
the dial at the lower vight mea ures any shp.
page of the panel. ard the dial gt the upper
right measures the total of the voher 'wg plus

o T -
the deformauon of the p.r ore. the
hovizental detlection of the ¢ anv loz3

18 the tgading of the dial at the ur - «r fngat ess
the sum of the readings of the other two.

14.4 Procedure: ,

1444 Loading—Apply the load contin:
ousiy jiaroughout test at a uniorm rate of mo-
swon Nt the loading device used. The recom,
mendeg speed ot tesung shall besuch thoe tha
toagsnye 1o 3.3 kN (790 1bD total oad shall ne
compieted in not less than 2 mun from the stz
of the test. The loading to 7.0 to 10.5 kN (137
t0 2360 IbH) total load and to falure shall
amplov the same rate of travel of the loacin?
Jevice as for the loacing 1o 3.3 kN. Give "ne
speed of testing used in the report Of test,

1442 Logcding Procesure—Load the sreci-
men wn three stages to 3.5, 7.0, and 1§ kN
(750, 1370, and 2360 1b1) totzt load at a umiicrm
rate.

13421 To provide data to meet perivg
ance requiremiens “ooer vaiues of totap loz s
may be inclyded~e est procedure. L2 e
same rage of el . - the Inadings sredi-
tied and wHcate oo . dingy evaigaies
and the resulis odtai 2 “2pErL.

14422 Aftergleto 4 3.3 kN (T 1P us
placed on the specimen remove a.d of the 22
aad anv residual deliecttor > the pa-s!
noted. Then icad the srecimen 13 7O KN (157
b "and "eain remove the loac and note ar.
adduional set; afteg this increase the loading
10.5 KN (2360 1bf). remove the load again. an
note the set, Apply loxd connaously for ez:
of the increment loxds: specitied above :nc
obtaia load-deflection datu. Obtain these i
foc"at least each 900 N (200 1bD) of ioax=z.
Obtain ‘deflections durini the loading <.z
and,  desired. during the unloading = cie a8
well.

14.4.2.3 After the specimen is loaded as
speaiied 10,35, 7.0, and 105 kN (790, 137
s 23604t Y goad 1t 2 ain o failure or uniil
the w@al dsflection o1 the panel becomes i+
mm.d ) Qb readings of deflection tor
the same inigrvals of loag as were ured for the
other o hngs :

< 14 8 CalWztions and Report:

14 5\ Dorgrmranion—For each dial. or ¢cin2r
‘measurig deviom calculate the movement us-
der ealivruching 10ad as the diftsregee between
the izadings when load s applicd aad the in s
readings at the stant ot the \?l. Calguiate st
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panel. Therefore. the
the panel at anv loag
1 at the upper nght few
of the other two.

oy the load conunu-
; a umform rate of mo-
vice used. The recom-
2 shall be such that the
b total load shall be
an 2 mun from the stan
t0 7.0 to 10.3 KN (1570
4 and to falure shall
of travel of the loading
a3 t0 3.5 kN Guve the
: the repont of test
edure—Load the specr-
v 3.5, 7.0, and 1035 kKN
7 total load at a nmform

data 10 meet perform-
ier values of total load
» test procedure. Use the
s for the loadings speci-
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4 1n the report.
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1. remose all of the load
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pecimen to 7.0 kN (1570
: the load and note any
s increase the loading o
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id continuously for each
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data Obtain these data
N (200 1b1) of loading.
uring the loading ovele
¢ the unloading acle as

specimen is loaded as
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- wo— - - s S

i W

ity

readings as the dufference between the readinzs
when the load is removed 30d the iniial read-

ings.

14.5.2 Data Presentauion— Report the de-
flections at 3.5, 70. and 10.5 kN (790, 1570,
and 2360 1f) and the set aiter jcading to these
amounts. Present load-dellection curves b=
rained during loading 10 failure and 10 3.5, 70,
and 10.5 kN n the torm of a graph as pre-
scribed in Section 6 Include maumum load
and any observations on the behvaior of the

anel during test and at tailure. Express resid-
ual deflections (sets) as percentages of the de-
flections that produced the sets a5 weil as 1n
millimetres or nches. If the specumen fails.
describe the visible faslure. if the specimen has
been subjected 10 any special conditioning pnor
10 test, descnbe this treatment in detail. De-
seribe in the report the sheathung used, the
method of applying the sheathing, the tvpe and
spacing of fasteners. and the metnod and rate
of loading employed.

15. Racking Load—Evaluation of Sheathing
Materials (Wet) on @ Standard VWood
Frame

15.1 Scope—This test has been developed 10
simulate the degree of wetung pussibie dunng
construction of a structure when, because ol
rain, the framing and sheathinz may be wetted
on one or both siles. Both sides of the wall
panel are wetted because this represents the
maximum exposure possibie dunng the siage
of construction before the structure 15 roofed.

15.2 Test Specimens—The test specimens
shall conform in size and tabrication detanls 1o
the requirements of 14 r &

15.3 Specimen Conditioning —Mount the
fabricated test specimens of suspend them 10 3
vertical position in such a manner as to prevent
CORUNUOUS IMmmersion of the bottom euge of
the specimen. Expose poth sides of the test
specimen 10 3 water spray apphed at or near
the top along the entire lengih o emsure that
the top of the speamen 13 being wetted. The
spray shall have v &t acuon that cuts into the
sheathing matenal. and the spray areas shall
overlay sufficiently 0 that 4 conuinuous sheet
of water flows down both surtaces of the spec-
imen. Maintain the temperature of the water 1o
the line to the spray nozzle at M PC52
§9F). Wet the specumens 0r 3 perod of 6 h

ET72

and then allow to dry for a period of 13 h. Dry
in laboratory aif, preierably at a lempe ature
of 242 3°C(15 = 3°F). Make no sttempt 10
increase the air movement over the specimens
by fans or blowers. Subject the tesi spsamens
to two complete wetlinz and drng cyeies and
then a (hird weting s
1$3.1 No more than 2 h shail clapse be-
ween the compietion ot the third wetuing cycle
and the start of the rasking 1@t
|54 Procedure—Tzast the specunens in ac
cordance with the proceduie descriped tn 144
15.8 Mouisture Content Determingtion=—Aller
the racking test1s completed. cut moisture same-
ples from the sheatning matenal, and deter-
mine moisture coatent o 3 werght basis with
the moisture content expressed s & percentare
of the oven dry weizht in accordance wan
15.5.1. Preterably. t2ke live moisture content
sampies at least 100 by 150 mm (= by 010.) n
size trom eacn 1.2 by 2 4-m (4 by S-11) sheathing
panel of ihe test specimen: 0a¢ trom the center
of each sheathing panei at the top and bottom
:dges, one trom midlength on each sude. and
one trom the panel center. Weigh the moisiure
content sampies ummediately upon being cut
from the test specimen 1O 4a accuracy ot not
less than =02 ‘. Careruily remove ail loose
particies from the sample betore weighing,
Then dry the sampies 1@ constant weight 1n an
oven at 103 = 2°C (217 &= 4°F) If larze
amounts of velatile matter ot substances other
than tree waler are removed from the sheathing
matenal by dryng at 103 = 2°C. the sheathin2
macenial may te dned 10 constant weight at 2
lower temperature and the drying ume and
temperature given 1n the report.

15.5.1 Colewlation—Calculate the moisture

content as [ollows:
M= 100 (W= FVF]
where:
Af = maisture content, ™,
W = imual weight, and
F = final weight when oven dry.

156 Calcuiations and Report—The repont
shall include the racking test Satd as speciiied
wn 14,5, 1t shall also incluge ihe line temperd-
(ure of the water sprayed on the test specimens,
the air temperature and relative humidity dur-
ing the drying poriion of the cycle: and the
Location of the moisture content samples and
the moisture content of each.
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: TESTING FLOORS
16. Significance

16.1 The procedures outlined will serve to
evaluate the performance of floor segments
under conditions representative of those sus-
tained in service. Performance cntena based on
data from these procedures can ensure struc-
tural adequacy and elfective service.

17. Transverse Load

17.1 Test Specimens—Tests shall be made
on three like specimens. each having a length
equal to the length of the floor panel and a
nominal width of 1.2 m (4 f1) (see Section 3)

17.2 Apparatus- The apparaws shall con-
form to the requirements of 1.2,

17.3 Procedure—Conduct the test in accord-
ance with 11.3 on transverse load tests of wails,
except apply the loads only to the upper (finish
floor) face of the speaimen. i practicable. test
floor specimens in the honzontal position. If
tested in the verucal posiuon. conduct the test
in accordance with 12.1 throuzh 12.4 on trans-
verse load tests on walls in the verucal position.
If tested 1n the verucal positon. deduct trans-
verse load equal 1o the weight of the specimen
from each recorded load 1o cbtain the applied
load on the specimen.

17.3.1 Strength on Short Span—The trans-
verse strength of any floor construction in-
creases as the span is shortened. If the strength
of the construction for a shorter span is desired.
do not compute it, but test the construction on
the shorter span.

174 Calculations and Repori—Repont the
results as indicated in 1.4,

18. Concentrated Load

8.1 Test Specimens—Tests shall be made
on each of the transverse specimens atter the
transyerse tests are completed

18.2 Apparatus—The apparatus shall con-
form to the requirements of 132,

18.3 Procedure—Conduct the test in accord-
ance with 133 on concentrated load tests on
walls, except appiy the foads only to the upper
(finish floor) face of the specimen.

i M M e -
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18.4 Calculations acnd Report—Report 1
results as indicated in 134,

g

TESTING ROOFS
19, Significance
19.1 These procedures will serve to evaluate
petformance of roof segmenis under stmulated

service conditions. Rool trusses shall be evalu-
ated under Mecthods E 73,

20. Transverse Load

20.1 Test Specimens—Tests shall be made
on three like specimens, each having a length
equal to the length of the roof panel and a
nominal width of 1.2 m (4 ft) (see Szcuon 3).

202 Apparatus—The apparatus shall con-
form to the requirements ot 11.2.

20.3 Procedure—Conduct the test 1n accord-
ance with 1 1.3 on transverse (0ad tests of walls.
except normally appiv the {vads only to the
upper (weatherproofed tace of the specimen.
The transverse strength f a =0 ¥ constryction
under loads acung ouiw .ppear to be
less than the strength viler ouds acung in-
ward. For such construcuions. appiy ioads act-
Ing outward 1o specimens.

20.3.1 Strength on Short Span—The trans-
verse strength of anv roof construction in-
creases as the span decreases. If the strength of
the construction for a shorter span 1s desired.
do not comipute it, but test the construction on
the shorter span.

204 Calculatons and Report—Repont the
results as indicate in 11.4.

21. Concentrated Load

211 Test Specomens—Tests shall be made
on each of the transverse specimens aiter the
transverse tests are completed

21.2 Apparatus—The apparatus shall con-
form 12 the requirements of (3.2,

213 Procedure—Conduct the test tn accord-
ance with 13.3 on concentrated load tests of
walls. except aprly the leads only 10 the upper
tweatherproofed) face of the specimen.

214 Calculanons and Repori—Repornt the
results as indicated in (3.4,
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DIX

(Non-Mandatory)

X1 TECHNICAL INTERPRETATION

X1.1 It is the purpose of these test methods o
provide a systematic basis for ebtatning comparabie
engineenng data on vanous cupstructon e.ements
and structural details of value destznens. burlders.
building otticials, and others interested m this fieid.

X1.2 Subjecting complete struciures W nown
loads is very expensive and requires much ume:
therefore, that method of carrving cut INVesizations
to establish structural properues is ot phely to be
used tO any Freat extent Such tens have the turther
disadvantage that only (e strenzih of tiie weunest
elements Of & particular sirusture could be mieasured

X1.3 For thes¢ reasons, it seems more praciicabie
0 apply loads o speaimens that accutately rEproduce
3 s.uaural pertion of 4 {inished bunding These
portiions of 4 building hase been desiznited 4 “eles
ments”, for example. floor, wall, roul, €l For the
procedure described in these methods, the elements

817

have been restricted to those most important strucs
wraily. For each element. methods of logding are
descriped that simuiate the loads w0 whica the #ie-
ment would be subiedied under senvive conuitions. it
(s belreved that the resuiis ol (hese measuremenis o
the structural elemenis will De mote Useiul W LTene
tects ¢nd engineers than the resaits of 1esis v sDect
mens of the maienao rom which the structure was
{sbricated, or the results of tesis ot the ind.aual
structural mempers Alhough 1t may pe Impragiivas

le to Jdetermupe i of the siructural propetties Ot
each element of a bulding. &t 13 pelteved that the
more tm;mu.ml properiies mav be ueternuned b_\
tests descnibed in these methods.

X1 4 The test methad. invonng the applcation
of the loads in increments and the convurrent meds
surement of deformation and sel, sunulales, W swme
extent, the conditions of repeated loading under sef«
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vice conditions. Therefore, results by such 3 method
of loading may be more usetul than those obtaned
by increanng the ioad continuousiv throughow the
test. The results from increment losding tests mav
show whether different pornions of 2 construction act
as a unit under load, whether the tastenmings or bonds
have aJr juate strengih. or whether thev rupture
under r.peated loads. For any enzineenng structure,
including smail houses, 1t 15 necessary not only that
the strength be adeguate, but also that the detorma-
tion under load shail not aporecianly Jdecrease the
usefulness of the structure. it the working load and
the allowable deformauon for an element tor a struc-
ture are known, constructions compiving with these
requirements may be selected by ispection of the
from tests of such constructions,
LS A structure 1s elasuc it after a load has been
RS | Facth e 8 e

e -t 0,
E72

applied and then remosed. the s« wtasie if
the set 1s smull (or an eiement o | . & |ay
be assumed that the constructhion fa. 5o her besn

damaged nor appreciapiv detormed oy (o2 oad (he
set. theretore, 1s another property that may be used
when companng Jitterent constructions and may be
useful when selectung a construction 1or a partcular
purpose.

X16 The vanaucns in the properttes of a con-
struction as used commerciall: tor buildines, in sl
probabulity. will be greater than the vanauons for the
three specimens testeu as directed in these methods
because these specimens will be all fabricated at the
same tme by the same workmen and lrom the same
lot ot matenal. This fact shouid be ciearly indicated
n any general report based on these test procedures.

The American Societv for Tettine and Materials takes no position respecting the vahdity of any patent rights asveried in
connection wich any wem mentioned in 1his stangard U vers of this wandard are expressiv advised that determingtion of the vaidiy
of any such pateni righis. and the risk of injringement of such righis, are entirely ther Own respORSIOIIY

This standard ix whect 1o revision at any time by the responsible techmcal commutiee and must be reviewed every five vears
“4.0' 'fV”fdA Cuther rearoroved or witndrawn Y sur commenic are mvited eaner or revinion of ikis standard or for -‘Ju‘dlllﬂ"ﬂl
standards end shouid be addressed (o ISTM Headauarters Y our comments wili receise raretul considerit on &t g meeting of the
m!«hh’ 1echnical commitiee, whn n vou may atend Il vou teed tnat vour COMIMEnLS Rave ot received @ 120 REGHNE VOl sAGud
make your views known 1o the ASTM Commitiee on Standards. (91% Race St Priladelzhia. Pa 19101, whick will schedule a

Surther hearing regarding your commenis. Failing satsjaction there. you may appeal 1o the ASTM Boara of Directors
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