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~,269. 270. 271 

Frames. limber. SlIt limber fl1\Ille5 
Frcqurnc:y: 

nalur1l.l. of suuctures, 72 
Frost, ~ffects on rubble con: ma'lOllry, 

105. 105 
Fungal allack ()II limber. 145-6. 151 -2. 

155-6.172 
precaut)on~ against. 172-4 

Gangnaib, 157-8 
Gauges: 

·Avongard'. 58. 58 
Dem«. 58-60, SS, 96 
In(:ision calliper. S9 

Glues. Ut Adhesh'es 
Grnding rules for linlbcr, 146-8 
GnUn. maximum permined slopes in limbet' 

grading. 147, 181-2 
Cinvel$, behaviour of roundations 

on. 272-3 
Ground anchor>. 130 
Ground Slrtlta. behaviour. 268-72 
Ground w~ler: 

effects on foundations. 275. 277 
effects on ground Slrata. 273-5 

Groutin,: 
·compensation'. 10 alleviate elTo:rtI 

of runnehnl. 289 
of masonry, 107, 111-12 
for soil ~lrengthening, 288-9 
use in fire pMeclion of hollow iron 

columns, 229 
Grouts. 288. 289 



Growth rings, minimum number for timbeT 
grading, 147, ISO 

Gunitc, 258, 262 

Hammer-beam ronstruction, 139. ISO 
Holy Trinity Church. Coventry, improving 

stability of spire, 114-15. 115 
Hooke's Law. 11 
Hyde Park Barracks. Sydney, 

strengthening, 167 

Initial sunace absorpc:ion test (ISAT). 246 
Insects, effccts on timber, 144 

precautions against. 172-3 
Inspections, 39--49 

equipment. 44--6 
permits. 39 
]JfoceduTes, 47-9 
recording, 49-50 
safety precautions. 46 

Invar. use in measuring rods and tape.~. 57 

Iro" 
corrosion. 219-20 
efTecl~ of fire, 224-5 
manufacrure, 189-94 
metallurgical analysis, 204 
properties, 189-90, 192-4 
repair, 213--18 
strengthening. 213--18 
strucrural capacity, 206--213 
su also Cast iron: Wrought iron 

Iron sulphi<.les. su Mundic 

Joinl~ in timber. su Timber. joinlS 
Joists: 

timber. 162 
su also Floors 

Karlsruhe Univer.;ity. research at: 

strength tests: 
of cast iron, 2CX1 
of masonry. 96-7. 97 
of timber. "nails" 151 

ultrasonic tests: 
for flaws in cast iron, 206 
for integrity and strength of ma.'iOnry 

walls. 97-8 
Knots, maximum pennine<! siz.es in timber 

grading. 147, 183--5, 186. un 
Koran School, Rezayieh. spreading of arches, 

126, IV 

Lamination: 
in glued timber construction, 157 

INDEX 337 

in bolted timber OOIl5U'UCtion, 154 
in timbeTrepairs. 163, 163 

Lasers. 56 
Levelling instruments, 53, 55--6 

Lime: 
chemical reaction willl salts in bricks. 

102-103 
old, hydraulic. 106 
use in ancient concrete, 231 

Limestone. effects of fm:. 136--7 
Linear-elastic ,,"alysis, 33 
Linearly variable displacement transducer.; 

(LVOn, 57, 59 
Listed buildings. coru.ems for investigations. 

etc., 85 
Load-carrying capacity, assessment see Specific 

materials of oonslruCtiOl1 
wad tnlnsfer 10 foundation extensions. 296--7 
London Building Act (1909) 

loading requirements. 33, 35 
pennissible working slresses for iron and 

steel, 208 

Maintenance: 
finance for. xix 
Health & Safety requiremenll;, 323 
need for, 322-33 
schedule, 322 

Maps, geological. 281- 2 
Ma'iOllJ')': 

anti-seismic strengthening, 115-16 
assessing strength, 93--5 
dry-jointed, 100---101. 100 
effects of fire. 136-8 
failure modes. 95 
imposed deformations. leading to cracking. 89 
kinemalic analysis of movement in 

earthquakes. 99 
loading: 

eccentric, 90. 90 
lateral, 128--30 
uaru;fer from rubble core 10 ashlar skins, 104 
vertical. to increase stability, 114 

mortar jointed, 
bulging, 111- 12 
rubble-corcd. 103--105 
solid, through·bonded, 101- 103 

need for diagnosis to precede repair. 92 
permissible stresses. 94 
properties, 119-92 

testing. 94, 97 
repair materials, compatibility, 105--1CX1 
tensile resistance, provision of, 107- 108 
tensile strengthening, 108--11 
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ttaditiooal construction. seismic 
rnistance of. 99 

Materials: 
response to envil'Ol1mr:nlal flllCtuations, 

1S-21 
response to forces. 10-18 
su also Specif}C matr:rials 

Measurements: 
conver5ion tables, 33 1 
recording and interpretation for appraiil<lJ. 60 

Measuring tapes. 45. 57 
Mediar:val umber buiklings. 149-52 
'MIcroscopes' for measuring cracks. 59 
Mill bui ldings. "fireproof' 196-7 
Mining, effeets on foundations, 278--9 
Minipiling, 290Hi. 295 
Models. mathematical. 66. 70, 7 1 
Modulus: 

of elasticity, 1I ut: also Specific materials 
of rupture. in timber, 142 

Moisture: 
effects 00 behaviour of materials, 20 
role in corroslOl'l, 219. 220 

Moisture content of timber, ]4) 

Moments: 
bending. 6-7. 7. 8 
extemil.l.4-7 
ofinerti .... 18 
internal, 6-7, 8 

Monars: 
effects of fire, 136-7 
,nnurnct: of Quality 00 masonry, 102 
1TK)(\em, problems eamed by, 106 

Movements, measurements of, 53-64 
Murniic,252 

'Noise' in instrument readinp, 6\, 62 
Non-linr:ar analysis, need for, 33 

Oak pegs, 151 
O ... erloading, elfccl5 00 foundations. 276-7 

Padstones ror trutigating overstressing 1llaS00J)', 

110. 11 0 
Paints: 

for COITO!oion pro!r:ction of iron and 51ec:J. 
221H 

Intumescent, for fire protection, 172. 229 
Pa.~tes for fire PTQIection. 229 
Peat, effects on foundatiOll.'l. 275 
Peoetromt:ters, 284, 285 
Permits for inspectiOr\$, 39 
PhOUlc:iasticity, 69 
Piers and walls, 103-105 

repair. ]05--106 

strengthenmg. 105-108 
Pi les, 270-2 

bored, for foundation strengthening. 
293-4, 293 

friction (caissons). 270, 270-1 
mlD.Ip1les. for foundation slrmgthenin!;, 

294-6, 295 
shortening under load, 267 
timber, 271 

effect of ground water k\'el, 275 
Pillars. 99-100 

rep:ur and strengthening, 105--106 
Pill;. trial, see Trial pits 
Planning consents, 85-6 
".".. 

Hitch for strengthening timber beams, 155, 165 
for strengthening concrr,te members, 260--2 
for strengthening iron or stec:1 members, 

215, 2 16 
Plumb bobs and. -lines, 53-5 
PlumM, optical, 55-6, 56 
Poiming of 1TIaSOIlly: 

effects of de fecti ... e pointing. 104 
in repairs, 106 

Portable Ultrasonic tester for concrete strength 
(PUNDIT).24J-4 

PO:SHenslonmg teOOon§. corrosioo, 256 
Pre]oading: 

buttresses, 117 
soil under foundation extensiOll.'l, 298-9 

1"resen"lllOl'l of bislOlical evidence, 213 
Preslressmg: 

foundation extensions, 29S-9 
vertical anti-seismic ties, 117 

Probes for soil investigation. 284, l8!5 
Pnxurement for a1tcnU011 ~ constraints, J06 
Protection lA temporary condilioll. 309 
Puddling of iron, 192, 192 
Pyrites, SI!/! Mund.ic 

Ral\.en. lr\Issed. 157 
Rainwater: 

acid, attack on concrete, 249--50 
damaae to rubble-cored masonry. 

104- 105. 105 
rffecu on timber. 152, 156 
role in corrosion of iron and steel. 220, 22 1-3 

Reactions (forces), 5-7, 5 
Records, examination for struCtural apprllsal, ,"-, 
Remedial \\.ms, struCrural anaIysi~ of effects, 76 
Renaisuoce limbeT buildings. [49--52 
Repons of slr\IctUTaI apprai~I, 82--4 

< 



Resins. see Adhesives 
Rock. characteristics and probkms. 272. 273 
Rupture. modulus of, Set Modulus. of I\Ipture 
Rust. see COIl'mion 

Safety: 
factors. 30-2 
margins. asscssmtnt. 26 
precautions. dunng Inspections. 46--1 
of temporary worb. 308 

SI. David's Calho:dral. Dyfed. 69 
SI. Mary's Church. Sandwich. 164-5 
St. Paul's Calhcdral. London: 

Inner domc:. 124 
South Tran.o;ept, 63 

Sall3: 
on beach sand. cause of cOlTOSion. 24& 

Sand' 
and gravels. charactcnsl1cs. 272 
loose·bedded. consolidation of, 273 

Sandstone. e!feclS of fire. 136--7 
Scheduled monumtnl3, con!ienu required. 85 
Schmidt-hammer. Ut ElastIC surface rebound 

"""""" Sell!\Ollal fluctuations, ID IIKlI5~mc:IKS. 61. 62 
Sclf-k"elling m.mumenlS, 55 
Strpula Wchryma/lS. Ut Dry!l)( 
SelllcmcDI of foundation~: 

causes. 213-5 
differential,267 
inherent nature of. 267 
·planar·. 267 

untform. harmless. 267 
Shear conncclloo 

by ri,-",IS for composite action. 217 
in 18oh...l'J'h centLll)'timbcr beams. 

153. 154 
Shear COIlfleCI(Jn: 

in limber. 156 
SOOlcretc. 258. 262 
Shrinkage: 

of concrete. 233-4 
of timber. 141 

Silts. 274--5 
Smelting of iron. 189--90 
Softwoods. 140 

noo-dul'llbk, 158 
Soils: 

eff«ts 00 foundattOflS. Set Specific strnUl 
272- 5 

im·e.~ligating. 281-7 
Sonic boom. effects of. 78 
Spalling: 

cOlICrete. 248. 253 

dry-jointed masonry. 100. 100 
Specific strnta, 272-5 
Spires, mllSOlll)'. 114. liS 
Stability and robu.~tncss: 

ooncrete. 235 
geoer.U.21-2J, 22.2J 

INDEX JJ9 

Iron and steel, Improvong. 201. 218 
masonry. impro"ing. 98. 114 
timber. impro"on&. 158. 168 

SUli~. stone. 134--6, 135 
SUlndard deviation of test resulLS. 80---1 
Steel: 

composition. 19+-5 
corrosion. 219-24 
effcclS of fire. 224-6 
-fr.uned buildmgs. 200 

ma',onry cladding. 131. 132 
identification, 203-204. 202 
manufacture. 194-5 
mechanical propcnics. 195,201 
meUlllurgical analysis, 204 
pcnnissible ~trcsses. 208-209 
yield stresses. 209 

Steelwort, stnJc!ural 

effcclS of fire. 224-6 
encased in masonry. CO!ro5ion. 221_3.122 
exposed. corrosion. 220 
repair and strengthening, 2 13-19 
structural capacity. 206-13 
uses. 198-200 

Stitching: 
or ('35t iron. 217 
of masonry. 107 

Strnin. definition. 10 
Stress: 

definition. 10 
flow in masonry. 100. lOO 

Stresses: 
LmcarIY-'lU)'ing. 15 
!)C'nnissiblc. 30-3 
yield. I1 

SI/'eS.'l-strain diagrams-
for brinle materials, 12, 14 
for ductile malerial~. 11 . 13 

String polygons, 119-21, 120 
Structural analysis. 26-9 
r~ a-'iSeSsing safety. 6S-7 
of dynamic effccl$, 7 1-5 
of effccu of IIddll1oflS. 76-1 
of effccts of remedial worir;, 16-1 
to e"plain observed defecu, 67-7 1 

S\l\Ictllral Appraisal 
need for. 25 
process of. 25-36 
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flow-clwts 1:1, 28. 34 
reporting, 82--4 

Sulphate anad;: on ooncrete, 249 
alleviating effects, 259 

Taj Mahal: 
caisson foundations. 27 1 
cracked an::hes. 121 

Tell-tales, 57 
Avongard. 57-It 58 

Tempeta=: 
IllM(Inr')l venus ambient air. 60 
of metal in fin:. 225 
sea5OO3l fluctuations. 60 

Tests: 
commissioning. 81 
CQIlCTtte: 

corn. 235-6 
electrocncmical potential. 246, 247 

cylinder-splitting. for CL~t iron, 206 
for masonry. 96-97. on 

dynamic effects. 7 1-5 

Ft" permeability, 246 
laboratory: 

of coocrete. 242 
of iron and Meel. 205-206 
of masonry, 95 
of reinforcement ban. 245 
of soils. 287 

limitations. 80-1 
non-destructive. n. 206 

of Slecl after fire. 227 
prototype. as ba~is for 'design'. 29 
reports. 82 
l'CI!iSlivily.246 
Ill-fin,: 

iron and steel, 206, 221 
ml3Ollr')l. 95-6 

standard peoctration. 286 
5lIUc, n 
5trenglh, J~~ wtd~r Specific maletlals 
ultnlSO!lic, 96 

of Casl iron, 206 
of concrete, 243. 24J 
of masonry. 97-8 

Theodolite-plumbing, 53 
Thenna.l bending. 19 
'TluuSl: 

lateral, 00 arch abuuncnts, 119-121 
-lines. 66--68. 67. 68. 119-122. 128, 122 

lie-rods. in limber trusses, 154 
Tits: 

elbow. for Slrengthening wall junctions. 
109. 109 

for strengthening roof truss, 165 
ring. fordomcs. 128 

TIles for LenSiJc strengthemng of masonry, 107 
Timber. 

'air-dry'. 143 
anti-seismic strengthening, 163-170 
assessmeot of strength, 14S-9 
behaviour in fire, 110-1 

bonding limbers, as a cause of buckling 
in masonry, 112, 113 

buiJdin&s. histOry, 149-58 
commercial cias5ifications, 146 
durability. 144 
effecu of fungi, 145 
flllJl1eS: 

CTlICk. 149, ISO 
wall. 149. 149 

effects of insects, 144 
fire prevention, 170-2 
grading rules, 147,175 
·green'. 143 

joints. 134. 146, 149. ISO, 151. 156. 162 
medwuca! propmie$, 144 
moisture movement, 141-2 
-naillt·, 149 

permissible stresses, 17~9 

rcpain. 159-68 
replacement. 158-61 
shrinkage, 141 
strengthening by flilching, eIC .. 165-6 

Tools, hand, use in soU investigations. 
283-5 

Tracery. window. 128-9 
Trees, growlh, 140 
Trial Pits. for foundalion in\'tStigations, 

282-3. ID 
Triangle of forces, 7. 9 

Trus.ses. roof: 
' Belfasl' ,I54 

iron. 198-200 
king-post. 152. IS3 
queen-post. 152. IS3 

Thnnelling, effects on foundations, 279-80 
l'Welvctrees' strenglhs of iron and steel. 207 

Underpinning. 289-93. 290. 291 

Vane apparatu.s, 286 
Vaults. su Arches 
Velocimeten.. 78 
Vibrations: 

caused by adjacent co!\'~ion. 281 
caused by bell ringing. 79-80 
significance of. 18 



Walls: 
buckling, of ma.'IOnry walls, 112, 113 

remedies against, 113 
bulging, of masoruy walls, 111 

I'<'medies against, 112 
juoctions, s~ngthening, 109, 109 
leaning, 117 

buttre.'ising, 117 

load-bearing, 99-105 
local overstressing, strengthening agaill5t, 

110, 110 
repair and Strengthening, 105-106 
retaining. 129---30 

Wane, maximum pcnnittcd size in timber 
grading, 147. 182-3 

Water.!iu Ground water; Rainwater 
Weights, conversion tables for. 331 
Welding, suitability of e~isting material. 213---15 
Wet rOl, eradication, 173 

Wood, sa Timber 
Wrought iron: 

composition, 192 
corrosion, 194, 220 
elTect~ of fire, 225 
identification, 203, 202 
manufacrure, 192-4 

INDEX 34 1 

rfl«hanical propertie.~, 193 
metallurgical analysis, 204-205 
permissible working stresses, 208-209 
repair and strengthening, 213---19 
structural capacity, 206-13 
uses, 195-6, 197 
yield stresses, 209 

Yod; Minster: 
central tower, treatment after fire, 138 
consolidation tests, 287 
failul'<' of glass teH-tales. 57 
foundations: 

overloading, 276 
prestressing, 297, 298 
reconstructing settlement history, 287, Z87 
settlement, 287 

mathematical models. 70, 71. 73 
reason.~ for rubble core expansion after fire, 1 M 
tensile strengthening of masoruy, 108 
thrust-lines, 66-7, 68 
trnccry of east window, e~temal bracing, 

128-9.129 
use of bench marb. 55 
use of Demcc gauge, 5H 

Young's Modulus, su Modulus, of elasticity 
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