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ABSTRACT

As the population density grows and the regional economy develops, the
available land becomes scarce. Eventually, we must face the problem of building
the structures or other infrastructures in areas near the active faults, such as the
Mai-Shan and the Shin-Hwa faults. Through the lessons of 1994 Northridge
earthquake and 1995 Kobe earthquake, engineers recognize now that the
earthquake induced strong ground motion near the active fault has the unique
characteristics and must be carefully accounted for in the aseismic design. Hence,
the 1997 Uniform Building Code (UBC 97) has taken into account the near source
effect by the use of near source factors N, and N,, which are functions of the type
of source fault and the distance from the fault. On the other hand, until now our
current seismic design regulation has not followed the same trend yet. Thus, this
report shows the results of our study on the unique characteristics of near source
ground motions through the ssimulation of 1971 San Fernando earthquake and the
effect on structures by examining the seismic spectral demand. At the same time,
the background and the provisions associated with the near source effect of
UBC97 are reexamined, and the values of the near source factors are also verified.
Finally, the current study on the investigation of the active fault are reviewed and
summarized, and the suitable provisions taking into account the near source effect
are proposed to modify the current seismic design code.

Keywords. near-fault earthquake, ground motion simulation,
seismic spectral demand, near source factors
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( 5 ) 1-1
1-1

Pacoima Dam M 6.6 [1971 San Fernando ( )

Karakyr Point Ms 7.0 [1976 Gazli ( )

El Centro Array Nos.5,6,7 | ML 6.6 |1979 Imperial Valley «( )

Tabas M 74 [1979Tabas ( )

Site 1 Ms 6.9 |1985 Nahanni ( )

Corralitos Ms 7.1 |1989 Loma Prieta ( )

Cape Mendocino Ms 6.9 |1992 Petrolia

Lucerne Valley Ms 7.5 |1992 Landers ( )

1971  San Fernando Pacoima
1.0g PGA ( 1971
0.5g PGA ) 1971
PGA
0.6g(Corralitos 1989 Loma Prieta ) 2.0g(Cape Mendocino
1992 Petrolia ) PGA
1994
1-2 15 ( 1997 UBC )
6 Okm
PGA 0.79 1.0
0.99 Z 04
(EPA) 1 0.4g
0.69 1-2 PGA  SA10(Q)

10
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1-2 1994 ( 15km)
PGA(Q) | SAi(Q) (km)

Jensen Filter Plant-Generator Bldg.| N/A 0.98/0.56 0.90 0
Newhall-County Fire Station Soil 0.63/0.61 0.90 0
Rinaldi Receiving Station Soil 0.85/0.48 0.90 0
Sylmar Converter Station (East) Rock | 0.79/0.45 0.90 0
Sylmar Converter Station Soil 0.90/0.61 0.90 0
Sepulveda VA Hospita N/A 0.94/0.74 0.7 0
Sylmar County Hospital Soil 0.91/0.61 0.75 2
Arleta-Nordhoff Ave. Fire Station Soil 0.35/0.29 0.6 7
Pacoima-Kagel Canyon Rock | 0.44/0.30 0.45 9
Castaic-Old Ridge Route Rock | 0.59/0.54 0.35 10
L ake Hughes 12A Soil 0.26/0.18 0.35 12
Energy Control Center Rock | 0.23/0.21 04 12
Santa Susana-ETEC N/A 0.29/0.23 0.25 14

1995

5 3 5
15 1
)
( )
70 37 5
) (A1J,1995)70
14 4
90%( 144,032 131,355 ) 5
10 30 Osaka 1%
5 Osaka

1-2




1.1

1. UBC97
2.
3 ( )
4.
5.
1.2
1. uBC97 Na
Nv Na
0.3 (median)
UBC97 Z 04g 0.3
Nv 1.0 UBC97
1.0
Boore, Joyner  Fumal (1993)
B C Sadigh (1986)
(strike-dlip) (reverse-dlip)
(median)
2. 1979 Imperia Valley El Centro
Brawley  Imperial 3km

1979  Imperia Valley
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UBC97

UBC97
() 35 UBC97
UBC97
UBC97 UBC97
(
UBC97 )
2.1
N, 2-6 Na
Na
C. 2-4
Cy 2-5
N, Ca 2-6
2-8
N, C, 2-7
2-8
R
T
n
V=FR+YF (2.2)
i=1
R =0.07TV (2.2)
R = V- Rwh, 23)
2 Wih;

i=1
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2.2

Ca

2.3

2.4

9

LT T 17T 1T 17T 1771

_3.0C,

Vv

2-4

2.5C,

Ts=Cy/2.5C,
To=0.2Ts

)
2-1
2-2 UBC
1 2A 2B 3 4
Z 0.075 0.15 0.20 0.30 0.40

2-2

(2.4)



2-3

2-3

30
Vs (m/s) N (Ncy) S, (kPa)
Sa >1500 - _
S 760~1500 - -
Sc 360~760 >50 >100
S 180~360 15~50 50~100
St <180 <15 <50
UBC97(1629.3.1 )
1.
> 10 (3048 )
3 75 25 (762 )
4, / 120 (36576 )
1. S 3.048 10
PI>20 W, >40% S, <24kPa (500psf) Pl W ne
2-4 Ca
Z=0.075 Z=0.15 Z=0.20 Z=0.30 Z=0.40
Sa 0.06 0.12 0.16 0.24 0.32N,
Ss 0.08 0.15 0.20 0.30 0.40N,
Sc 0.09 0.18 0.24 0.33 0.40N,
S 0.12 0.22 0.28 0.36 0.44N,
S 0.19 0.30 0.34 0.36 0.36 N,
S 1
1. S




2-5 C,
z
Z=0.075 7=0.15 Z=0.20 Z=0.30 Z=0.40
Sa 0.06 0.12 0.16 0.24 032N,
S 0.08 0.15 0.20 0.30 0.40N,
Sc 0.13 0.25 0.32 0.45 056N,
S 0.18 0.32 0.40 0.54 0.64N,
S 0.26 0.50 0.64 0.84 0.96N,
S 1
1. S
2-6 N,?
2km 5km >10km
A 15 1.2 1.0
B 1.3 1.0 1.0
1.0 1.0 1.0
1. N,
2-7 N, 2
< 2km 5km 10km >15km
2.0 1.6 1.2 1.0
B 1.6 1.2 1.0 1.0
1.0 1.0 1.0 1.0
1. N,
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2-8

M , SR( /yr)
A M>7.0 SR>5
M>7.0 SR <5
B A C M<70 SR>?2
M >6.5 SR<?2
C M < 6.5 SR<?2
2.5 UuBC97
(
) ( )
(
)
2-2 10
| 0 |
B | |
Z Z Z

A H B EHE

2-2

USGS(United States Geologic Survey) CDMG
(Cdlifornia Department of Conservation Division of Mines and Geology)
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M SR UBC97

A M 7.0 SR 5mm/
San Andreas
A C M 6.5
SR 2mm/
B A, C
USGS CDMG
C. G Z Na Ny
C, EPA C, 1.0
2-4 2-5 Z Na Ny(
1.0) ( B)
C, D,E F Nal I\IV
A ( )
2.6 UBC97 —

My 6.7 1994

10 15 San
Fernando Valley 1 ( -
20 ) - 15
- 15 18
45 5
Sylmar  Newhall 5
10 15

1. CSMIP(Cadlifornia Strong Motion Instrumentation Program)
(1) Arleta(Nordhoff )
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(2) Sylmar ( )
(3) Newhall ( )

NSMP(National Strong-Moation Program)
(1) SepulvedaV.A.

(2) Jensen
Los Angeles Department of Water and Power Strong Motion Network
(1) Rinadi

(2) Sylmar (SCS)
(3 Sylmar (SCSE)
2-9
5
2-9
5 PGA 0.79
EPA 0.4g
2-3 CDMG Arleta, Sylmar  Newhall ADRS
2-9 Arleta
(10 ) (15
) Sylmar  Newhall (5 )
Arleta
12 3/4 Sylmar  Newhall
15 2 2-4 Sylmar/Newhall
0.5 3.0 15 2
2 25
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1994 Northridge Earthquake Spectra
(Average of Two Horizontal Components)

1.0 0.33 Sec. 0.5 Sec. 0.75 Sec. 1.0 Sec.
: i il -

—=— Arleta Spectrum (CDMQO Station No. 087)
—+— Nawhall Spectram (CDMO Station Mo, 279)
—e— Sylmar § (CDMQ Statien No. 514)
m— SEAOC Spectrum, Soil Typs 52 - Toos 4

2.5

Ty

2.0 F
" 1.33

1.5k

2.0

1.0

Peak Spectral Acceleration (g)

0.0 M= & e i
0 6 12 18 24 30
Peak Spectral Displacement (Inches)

2-3 ADRS

1994 Northridge Earthquake Spectra
(Composite - Sylmar/Newhall Records)

0.33 Sec, 0.5 Sec. 0.75 Sec. 1.0 Sec.
{ e

—=%— Envelope of Horizontal 5
—tr— Awrll;:.ni' Honzonta] § Pt:‘
—— 3JEAOQC Spectrum, Soil Type 51 - Zone 4

1.33

Peak Spectral Acceleration (g)
n

2.0
0.5
1.0
u.ﬂ P S — == 1 s r i P "
1] [ 12 18 24 10

Peak Spectral Displacement (Inches)

2-4 ADRS
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2-5 10

Boore (1993) Boore
B/C
(SEAOC S2) Mw 67 My 7.1
+lc
2-5
29 6 6 5 (Rinaldi, Newhall,
Sylmar, SCS  SCSE) 5 Arleta 15
S2 0.69 0.459
10 15

Ground Motion Attenuation from Source
~(1-Second Response, Soil Sites)

3-0 T ‘T"f""‘frll‘ T I'YYI‘III¥I‘
~
=4 : === Median +{¢ Rlnsa -Mw=7.5,Soil B/IC | ]
S 25 :....._‘ ----- - Boore et al 93)M <
£ f h Medun-i-lolhns - w-t67 Soil B/C | ]
e R Boore et al. (1993 z 1
2 90F —— SEAOQC Sp ecunm.Sol‘lr’{npeSz - Zones 3/4 |
e Ut A Mw = 6.7 Northridge Earihquake Records | ;
g 5 . A ]
2ot 1.5 " -~ N, -
s S T semq 4 Rinaldi ]
5 : . f's.sc < ~,
% 10} on. A Newhall »
|3 ) : SCSE‘ P \.,. -
O ST TR 'Sylmar .. 4
L e e . o Zone 3 ]
- 05 Zoned "o TR X-Arleta~ _L—----—- :
o : T LT e e ]
2 0.0 [ TN SR WP TUSTIED B B N0 T ESREY SR 1 ~-.:-hn‘...'.'7'7'?"1‘:;2_:'
100 2 3 4568 10 2 3 4356 102
Closest Distance Site to Source (km)
2-5
10
10 PGA PGA
2-9
PGA 0.69 PGA 0.79
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0.1

0.5

PGA

2-10

PGA

1g

29

(vulnerability)

2/3



2-91994

(km)
( ) PGA(9)

Sepulveda VA VA (NSMP) 7 10 360° 0.94

Up 0.48

270° 0.74

Rinaldi LADWP (5968) 10 5 318° 0.48

Up 0.85

228° 0.84

Areta Nordhoff CDMG(CSMIP 10 15 90° 0.35

24087)

Up 0.59

360° 0.29

Jensen MWD (NSMP) 12 5 022° 0.56

Up 0.52

292° 0.98

Sylmar (SCY) LADWP (306-3) 12 5 052° 0.61

Up 0.64

142° 0.90

Sylmar (SCSE) LADWP (6273) 13 5 015° 0.83

Up 0.38

285° 0.49

Sylmar LA CDWG 16 5 360° 0.91
(CSMI1P24514)

Up 0.60

90° 0.61

Newhall LA CDMG 20 5 90° 0.63
(CSMI1P24279)

Up 0.62

360° 0.61
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2.7 UBC97

UBC97

1. Boore, Joyner Fuma (1993, 19944, 1994b)
2. Sadigh, Chang, Abrahamson, Chiou  Power (1993)

1. Boore PGA
(2.5 Vg 760m/sec
760m/sec B

10g1(SD) = Bsa +ass- Gss +ars - Grs +b(M —6) + (M —6)° +d(m)

2.5
+e[|oglo(mﬂ+f(2.881—IoglOVB) 9
sD PGA  Si( g )
M
R ( km )
Bsa (cm/sec) (9)
dss, aRrs ( 2-10)
Gss, Ggrs Gss 1 0 Grs 1
0
b,c def 2-10
H 2-10
Ve 2-10
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BSA, adss, Ars, b, C, d, e, f, h Vg

5%

2-10
2-10BJF1994  —
Bsa | ass | ars b C d e f h Vg
Sa (5% )
0.3 |-1.670{ 1.930| 2.019 | 0.334 -0.070| 0.000 |-0.893(-0.401| 5.94 | 2130
1.0 |-2.193| 1.701 | 1.755 | 0.450 |-0.014/ 0.000 |-0.798|-0.698| 2.90 | 1410
PGA
0.0 | 0.0 |-0.136|-0.051|0.229 |0.000|0.000|-0.778|-0.371| 5.57 | 1400
BJFF1994 (25 ) 55 M 7.7
100
2. Sadigh PGA 5%
(26) (2.7)
M<6.5
IN(SD) = ags - Gsg + ars - Grs +1.0- M + b(8.5— M)2° 26)
+cIn[R + exp(1.29649 + 0.25-M ]+ f - In(R + 2) '
M 65
IN(SD) = ags - Gsg + @rs - Grs +1.0- M + b(8.5— M)?° 27
+cln[R + exp(—0.48451+0.524-M |+ f - In(R + 2) '
SD PGA SA( ¢ )
M
R R r* d r d
ass, ars ( 2-11)
Gss, Grs Gss 1 0 Grs 1
0
b! C! d’ e, f 2'11
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2-11 Sadigh 1993

ass aRs b c f
M 6.5
PGA -0.624 -0.442 0.0 -2.100 0.0
0.3 -0.057 0.125 -0.017 -2.028 0.0
1.0 -1.705 -1.523 -0.055 -1.800 0.0
M 6.5
PGA -1.274 -1.092 0.0 -2.100 0.0
0.3 -0.707 -0.525 -0.017 -2.028 0.0
1.0 -2.355 -2.173 -0.055 -1.800 0.0
Sadigh 1993 M 80
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w

A W bdp o

(87.10) “

C )

1/500,000 )
( ~ )
(1/25000)
( ~ )
1/25000
5
17 1935 4 21
1946 12 5
1951 10 22 1951 11
5-1 1898-1997
Bonilla(1975, 1977) Hsu (1979)

1906

25



5-1 (1898-1997)
(120°E) M1
190603170642 |23-33.00 |120-27.00| 60 | 7.1 |1,258| 2,385 | 6,772 | 14,218
193504210602 |24-21.00 |120-49.20| 50 | 7.1 |3,276| 12,053 | 17,907 | 36,781
194612050647 |23-04.20 |120-19.80| 50 | 61 | 74 482 | 1,954 | 2,084
195110220534 |23-52.50 |121-4350| 4.0 | 7.3
195110221129 |24-04.50 |121-4350| 1.0 | 7.1 | 68 856 * 2,382
195110221343 |23-49.50 |121-57.00| 180 | 7.1
195111250247 |23-06.00 |121-13.50| 160 | 6.3
17 326 | 1,016 | 582
195111250250 |23-16.50 |121-21.00| 360 | 7.3
2382
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5.1

5.2

(1998)

(1997)
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5.3

Bonilla(1975, 1977)

(Hsu, et.al., 1979) (1997) (1998)
(1997)
(1998)
5.4 ( )
( ) (12,5 )
. ( )
. ( )

( 51
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6.1

(earthquake scenario)

)

6-1

D)

(2)

PGA



(moment magnitude)

(stress drop)

6.2

San Andreas fault)
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(potential) ¢ W
O¢/0Xx— Oy |0z
u=
O¢/0z+ Oy | Ox

i ot

¢ v e (o )
Helmholtz

Vi +kip=0
Vi + Ky =0
V?  Laplacian k
kp :ﬁ : ks =,
v, v,
VARV

p

P P
AU

c,(xz=0)=-6(x) ; o,(x,z=0)=0

Lame 2,

0,(%z=0=0 ; o,(xz=0)=-5(X)
o(X) (Dirac delta function)

X k
Lamb

G, (x,70,0)= 21 _[w (‘ ik B*e” +v'D*e™"? )Prikxdk
ﬂ' -0
G,.(xz0,0) = - [ (— v B* e* —ik D* e p"dk
27 *
(04 X 7

(a=2) v v

A-1

7

(al)

(a2)

(a3)

(a4)

(a5)

(a6)

(@r)

:x)



V= kz—ks ;v =4k =K (a8)

B* D (35) (a=x) (&) (a=2)
. 2 L2
2w R )
. o |
T M (@)
F (k)
F(k) = (2% - K2) — 4Kk’ (all)
(29) (al0) (ar)
G, (x,20,0) —% ¥ F(lk){( 2k )e” + (2k? —Kk2)ve "} e ™ dk
G, (%, z0,0) —% wF(lk){Z'vae + (2K —K?)(=ik) e} e e dk
G,(xz00)= j F(lk){(z K2)(ik)e™ + (- 2ikin') e} e™dk
G, (X z00)_27wj F(lk){(zkz K2)ve + (- 2k?v)e "} e ™ok
(a12)
(X,0) (al2)
G, (xzx,0)= 271w j_iF(l){ (- 2k')e ™ +(2k? —K2)vie?} e =)k
G, (x z xs,O):27lw fwl:(lk){Zikvv’e‘” +(2k? —K2)(~ik) e} e gk
G, (% zx,0)= 2; j“’;F(l){ (22 - k2)(iK)e™ + (- 2iknv’) e} e k<K
G, (xzx,,0)= 271wfoo|:(1k){ (2k? —K?)re ™ + (- 2k%v)e | e dik
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43,000
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“An Introduction to Seismic Isolation” R. |. Skinner, W. H.
Robinson, G. H. McVerry, John Wiley and Sons. (1993)
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A-2

/m

1 170 1973
2 PSC 315 1974
3 71 1974
4 61 1974
5 72 1978
6 PSC 52 1979
7 272 1979
8 PSCU 57 1981
9 44 1981
10 PSCU 83 1981
11 PSC 46 1981
12 85 1982
13 36 1983
14 36 1983
15 PSC 125 1983
16 PSC 105 1983
17 PSCU 26 1983
18 64 1983
19 ( PSCU 103 1983
20 76 1983

21~-24 1-4 76~92 1983~1984
25 PSC 220 1984
26 SSC 68 1984
27 PSC 40 1985
28 72 1984
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32 2 47 1985
33 87 1986

1

34,35 ( )60 25 55 1986~1987
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38 4 PSCT 50 1987
39 5 PSC 80 1987
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43 147 1988
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B.1 (Housing)

1996
1,276,332 864,060
292,347 95%
1996 74%
37% 1996
2.8 82% 65
B.1.1 (House Sales)
1997 75,743
77,872 2.71% 80%
20%
B.1.2 (Residential Prices)
1997 $181,372 (
$170,379 6.5%
(Vauation New Zedand)
B-2 1997 6 5

B-22

)

1,283,994

68%

1996

1996
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B-1 RESIDENTIAL PRICES ( )
) Decamber year
Averege sae prics 1993 1994 1995 199% 1997
Sections 47923 55049 50920 68787 76410
Houses 125600 | 141506 154758 | 170379 | 181,372
Owner-occupier flats 111806 | 126312 138716| 154077 | 166,679
B-2 House Price Index ™ (

Locdlity 1993 194 1995 19% 1997
Whangarl District 1067 1158 1225 1328 1533
Auckland Areg’ 969 1094 1316 1613 1756
Harilton City 1118 1223 1329 1475 1599
Taurangadistrict 1103 1216 1361 1438 1609
Rotoruadistrict 1037 1139 1270 1400 1556
Gisborne Ditrict 1309 1499 1620 1720 1730
Napier City 1253 1420 1493 1517 1549
Hestings District 1371 1526 1533 1578 1575
New Plymouth District 1314 1369 1441 1481 1441
Wanganui District 1168 1180 1186 1191 1193
Palmerston North Gity 1145 1179 1213 1216 1206
Measterton District 1082 1118 1126 1098 1077
Walington Ares’ o7 %63 1018 1073 1161
Nelson City 1274 1358 1416 1457 1485
Christchurch City 1220 1281 1404 1507 1620
Timaru Digtrict 1273 1342 1390 1425 1443
Dunedin City 1340 1384 1447 149% 1460
Invercargill District 1286 1361 1372 1375 1345

Total New Zealand 1081 1171 1310 1478 1588

1. Base: Half-year ended December 1989=1000.
2. Half-year ended June.

3. Auckland includes North Shore City, Waitakere City, Manukau City, Papakura
District and Auckland City.

4. Wellington includes Porirua City, Upper Hutt City, Wellington City, Hutt City.
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B.2 (Housing Loans)

1997 1995 1996
1998 1997 11% 1995 1996 13%
14% 1997
B-3 1997
B-3 Housing Loan Drawdowns ( )
Life M3
Quarter insurance offices institutions Totd
1995- no $(m) no $(m) no $(m)
March 286 24 47,689 2,956 47,975 2,979
June 306 26 52,616 3,416 52,922 3,442
September 374 33 67,672 4,208 68,046 4,241
December 340 27 69,946 4,692 702,869 4,718
1996-
March 322 26 67,740 4,566 65,062 4,592
June 375 36 55,817 4,110 56,192 4,146
September 433 44 49,404 3,212 49,837 3,256
December 679 78R 59,909 4,277 60,588 4,355
1997-
March 521R 61R 54,244R 4,212R 54,765R 4,273R
June 435R 35R 61,267R 4,731R 61,702R 4,766R
September 285R 33R| 69825R | 5358R 70,110R | 5,391R
December 303R 35R 71.552R S5615R 71.885R 5.650R
Source: Reserve Bank of New Zealand Monthly M3 Statistical Return & Life Office Asset
Quarterly Survey
B.2.1
1997 6 4.4%( )
1997 6 4.4%
3.6%
B.2.2 (Housing Assistance and Government

Housing Agencies)
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Department of Social Welfare 1993

1997 6 30 297,134
(Housing Corporation of New Zealand)

1974 1974 1992
1992 7

1995~96

B-4 Housing Corporation Loan Approvals and Sales

. ] Number Value

Programme (year ending June

1994 | 1995 | 1996 | 1997 | 1994 | 1995 | 1996 | 1997
$(million)

Home loans 1334013920 3000 770| 420| 258| 114 37
Housing New Zealand salessHCNZ - 130.0 | 240.0 | 1420 - 89| 159 8.9
Suspensory | 2430 6100| 4590 .| 28| 53 39
Papakainga 230 460| 160| 70| 09| 18| 11| 04
Community lending 14.0 3.0 - 7.0 19 0.5 - 0.2
Rural lending ; .| 530 690 ; .| 20| a7
Total 1371019140 112190 | 7610 447| 308 | 366 218

Source: Housing Corporation

(Community Housing Limited)

1,000

(Housing New Zealand Limited)
1992 65,000

1993 1997
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B-5 Housing New Zealand Activity

Year ended 30 June 1903 1994 1995 199 1997
Standard rentdl uniits 70234 70104 68977 67.031 652811
Number of alocations (new tenancies) 13335 15567 14333 16751

needs - - - 2766 2637
Community houses provided® 652 58 713 94 -
Percentage of all ocation to low income households u 3 g3 & &
Property disposals’ 2150 2273

1 Includes Home Lease Properties.
2 Community Housing Ltd. was sold in August 1996.
3 Income of $350 aweek or less (of new tenancies who stated their income).
4 Including Home Buy sdes.
Source: Housing New Zedland

5. (Ministry of Housing)
1992 7 1
1997
6 43,862
B.3 (Building and Construction Industry)
1997 3 31
100 (10 Billions) 1996 3
111,400 6.7%
1990
(GDP) 1992 4.3%
1997 4.9% 1993 1997 48%
13%
B.3.1 (Construction Law)
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$20,000
1,000 0.65 1997 6 30 33

B.3.2 (Building Authorizations)

(Statistics New Zealand)

(Building Consents)

B-6 1997 3 5
B-6 VALUE OF BUILDING CONSENTS ISSUED

. Y ear ended 31 March
Type of building
1993 | 1094 | 1995 | 1996 | 1997
$(million)
Residential-
New dwellings 1,851.30 | 2,172.10 | 2,864.10 | 2,741.90 | 2,927.37
Alterations/additions and outbuildings 433.50 507.60 | 576.70 619.00 635.19
Total residential buildings 2,284.80 | 2,679.70 | 3,440.80 | 3,360.90 | 3,562.56
Non-residential (includes additions and alterations)
Hostels, boardinghouses 17.30 31.00 11.20 34.50 16.20
Hotel, motels, etc. 30.80 37.90 207.80 194.00 126.85
Hospitals and nursing homes 71.50 80.70 64.40 94.30 165.94
Education buildings 94.50 190.50 231.50 261.20 315.86
S0cian, cuitirar, rengrous ana recreauona 117.90 | 22390 | 25030 | 246.00 | 24358
Shops, restaurants, taverns 173.00 207.50 314.10 270.60 291.26
Office and administrative 280.80 196.40 | 253.10 295.60 381.09
Storage buildings 57.70 61.10 105.50 150.60 226.26
Factories and industrial 145.80 252.70 316.30 334.50 422.28
Farm buildings 69.10 90.10 108.10 100.70 98.61
Miscellaneous and multi-purpose buildings 30.20 78.40 | 137.60 215.00 41.67
Tota non-residential buildings 1,088.50 | 1,450.10 | 1,999.90 | 2,197.00 | 2,329.59
Total all buildings 3,373.20 | 4,129.70 | 5,440.70 | 5,558.00 | 5,892.15

Source: Statistics New Zealand
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B-7 LOCATION AND VALUE OF BUILDING AUTHORISATIONS 1997

Number Res. Vaue (%) Non resva ($) Tot blava ($)
1996 1997 1996 1997 1996 1997 1996 1997
Whangare 158.0 275.0 18.2 29.8 27.2 29.6 489 64.3

Auckland (main) urbanarea| 6,985.0 | 7,491.0 | 1,047.3| 1,0905| 8008 | 8664 | 20418 | 21608
Northern Auckland zone 21400 | 180690 3396 | 3244 120.6 160.7 | 5121 | 5427

Western Auckland zone 12200| 1,2870| 1578| 167.0 54.3 634 | 2365| 2581
Central Auckland zone 17420| 21540| 2886| 3062| 4200| 3904| 7971| 780
Southern Auckland zone 18830| 21810 261.3| 2928| 2058| 2519| 496.1| 5750
Hamilton 768.0 | 1,007.0 984 | 1327 80.8 738 | 1949| 2248
Tauranga 12700 | 14580, 151.3| 1787 40.6 448| 2071| 2352
Rotorua 216.0 203.0 20.7 237 256 194 519 49.3
Gishorne 102.0 730 117 84 124 85 217 19.6
Napier 274.0 216.0 35.8 282 179 301 595 635
Hastings 143.0 2220 188 20.6 393 55.1 65.3 822
New Plymouth 163.0 136.0 193 16.4 220 14.3 49.6 38.0
Wanganui 80.0 710 9.0 9.0 185 135 3.7 26.2
Pdmerston North 316.0 176.0 410 241 39.8 483 0.5 80.6
\iVEImgton (man) urban 8940 | 10520| 1188| 1285| 1461 | 1726| 3206| 3632
Upper Hutt Vdley zone 51.0 77.0 89 7.3 132 6.1 24.9 16.2
Lower Hutt VValley zone 1230 133.0 192 185 271 294 56.5 60.6
PoriruaBasin zone 130.0 108.0 197 175 102 24.6 34.0 46.2
Wellington City zone 590.0 7340 70.9 85.3 95| 1124| 2052| 2402
Nelson 3720 399.0 425 450 329 524 825 1040
Christchurch 23380| 21480| 2686| 2642 2475| 2536| 5631| 5610
Timaru 80.0 69.0 95 79 154 184 274 285
Dunedin 314.0 2540 A7 28.7 411 85.3 02| 1262
Invercargill 115.0 72.0 155 9.0 35.6 254 56.1 385
Totd 22,4670 | 23.865.0 | 3127.6 | 3,2644 | 2590.5 | 2,850.6 | 63715 | 6,789.3
1 Year ended 31 March. Source: Statistics New Zedland
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B-8 TYPES O BUILDING AUTHORISATIONS 1997*2

Type of applicant
Financial Private, Household
Type of building Producer inter- General non-profit S
enterprises| mediaries government| organisation and| Total
$(000)

Total dwellings 691,666 420 4,242 25,024 | 2,841,208 | 3,562,560
Hostels. homes. boardina hou 5,445 - 7,324 3,436 - 16,205
Hotels, motel, etc. 123,366 - 823 2,487 168 126,845
Hospitals, nursing homes 46,161 185 80,262 39,327 - 165,935
Education buildings 13,118 - 286,707 15,995 35 315,856
Social, cultural, etc. 113,723 1,000 68,030 60,832 - 243,584
Shops. taverns and restaurant| 268,674 12,235 5,402 4,736 217 291,265
Offices and administration 319,427 17,795 37,304 6,551 12 381,089
Warehouses 223,818 1,011 1,107 320 - 226,256
Factories, powerhouses, etc. 371,062 2,638 39,235 9,327 15 422,277
Farm buildings 97,907 50 475 95 80 98,607
Miscellaneous buildings 32,317 640 8112 591 10 41.670

All buildings 2,306,684 35,974 539,025 168,722 | 2,841,745 | 5,892,150
Total for 1996 1.584.280 28,464 462.663 138437 | 3.344.115 | 5.557.959
1 Year ended 31 March. Source: Statistics New Zealand

2 Includes alterations and additions.

B-9 BUILDING AUTHORISATIONS

New dwellings buildings|
(including
Y ear ended 31 Marct outbuildings)
Units Value | Floor area 1Al buildings:L
sqm
no $(million)|  (000) $(million)
1992 17,653.0 | 1,704.1 2,465.6 2,117.9 2,943.8
1993 17,905.0 | 1,851.3 2,746.7 2,284.8 3,373.3
1994 19,361.0 | 2,172.1 3,101.7 2,679.7 4,129.7
1995 23,681.0 | 2,864.1 3,937.5 3,440.8 5,440.7
1996 21,256.0 | 2,741.9 3,646.9 3,360.9 5,558.0
1997 22,4180 | 29274 3.820.4 2.562.6 5.892.1
1 Includes alterations and additions. Source: Statistics New Zealand
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—BRANZ
(The Building Research Association of New

Zealand)
1969
$20,000 0.1%
25 BRANZ
1997
BRANZ
Cl (Emphasis on energy and Environmental
issues for buildings)
BRANZ
1997 BRANZ
1. (Refinement of the Home energy End Use Project)
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C.2 (Green Homes Launched)
BRANZ
BRANZ
C.3 (Work Put in Place)
(Statistics New Zealand)
C-1
C-1WORK PUT IN PLACE
Dwellings
v ded 31 March ) Alterations
ear en arc New dwellings additions and
Government Other outbuildings Subtotal
$ (million)
1992 57.9 1650.5 462.4 2,170.8
1993 23.6 1808.1 486.0 2,317.1
1994 1.4 2229.2 561.0 2,791.7
1995 1.9 2892.0 614.4 3,508.3
1996 6.8 3005.0 658.9 3,670.7
1997 16.4 3393.4 687.4 4,097.2
Non-residential buildings (including alterations and additions)
Hotel,
boarding| Hospitals Miscella-
\;elarMendid houses and and Com- neous2
ac nursing| industrial mercial| Education| and multi-
homes buildings Factories buildingsl buildings purpose3| Subtotal Total
$(million)
1992 32.3 91.2 171.8 565.4 128.3 214.3 | 1,203.4 | 3,374.2
1993 39.6 115.1 167.0 480.3 106.8 244.1 | 1,152.9 | 3,470.6
1994 76.3 113.2 288.9 600.2 189.8 330.5| 1,598.8 | 4,390.5
1995 141.1 77.9 358.1 809.9 212.0 5138 | 2,112.7 | 5,621.0
1996 275.1 96.5 400.9 958.2 315.9 7155 | 2,762.1 | 6,432.9
1997 2444 1839 4730 7536 3782 837.7 1 28708 | 69680

1 Includes shops, restaurants, taverns, offices, administrative buildings and storage buildings
2 Includes socid, cultural, religious, recreationa and farm buildings
3 Includes shop/offices, office/lwarehouses, and shop/office/warehouses.
Source: Statistics New Zealand
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C.4 (Industrial Statistics)

(Statistics New Zealand)
ANZSIC DIVISION
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C-2 BUILDING AND CONSTRUCTION :
STATISTIVCAL SUMMARY ANZSIC Division E

Percentage

Statistical item 1995-95 1995-96 change
Socks- $(m) $(m)

Closing 660.20 799.80 21.10

Opening 550.30 667.10 21.20
Income-

sales of goods and services 10,156.80 11,417.20 12.40

Interest etc received 46.20 56.00 21.20

Government grants and subsidies 4.20 2.70 -35.7

All other income 52.30 24.90 -52.3
Total salesand other income 10,259.40 11,500.70 12.10

Adjusted for change in stock values 10,369.40 11,633.40 12.20
Operation expenditure-

Salaries and wages paid to employees 1,508.40 1,629.20 8.00

redundancy and severance 4.70 450 -4.3

Salaries and wages to working proprietors (SW to WPs) 476.00 523.10 9.90

Leviespaidto ACC 85.60 103.70 21.20

Employer contributions to superannuation schemes 9.80 13.70 39.70

Fringe benefit tax 9.50 9.40 -1

Purchases and other operation expenses 7,052.50 7,828.00 11.00

Interest, bad debts, etc 145.50 174.60 20.00

Indirect taxes (excluding FBT) 43.50 44.80 3.10

Depreciation 230.50 269.50 16.90

All other operation expenditure 25.60 15.20 -40.6
Total operating expenditure 9,586.80 10,611.30 10.70
Net profit before tax. after deductina extraordinaries and SW to W 1,231.90 1,535.50 24.60
Net profit before tax, after deducting SW to WPs 1,258.60 1,545.20 22.80
Fixed tangible assets-

Purchases of plant, machinery, etc 412.20 481.40 16.80

Purchases of land and land improvements 16.00 38.20 139.30

Purchases of buildings and other construction 37.60 68.20 81.30

Total purchases of fixed tangible assets 465.80 587.80 26.20

Sales of fixed tangible assets 133.40 139.90 4.90
Balance Shest:

Shareholders funds, etc 1,914.40 1,962.90 250

Current liabilities 2,413.30 2,720.20 12.70

Other liabilities 722.40 1,051.80 45.60

Total capital and liabilities 5,050.10 5,734.90 13.60
Fixed tangible assets 1,765.00 1,983.90 12.40
Current assets 2,833.70 3,278.20 15.70
Other assets 450.90 472.00 4.70
Total assets 5,050.10 5,734.90 13.60

Tota income per FTE $121,459.00 $ 125,018.00

Net profit per FTE $ 1458400 $ 16,692.00
Ratios:

Current ratio 117.40% 120.50%

Quick ratio 90.10% 91.10%

Profit margin on sales 12.10% 13.40%

Return on equity 64.30% 78.20%

Return on total assets 24.40% 26.80%

Liabilities structure 37.90% 34.20%

Source: Statistics New Zealand
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