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A new heaven and a new earth 
by Paul Grundy 

Then I saw a new heaven and a new earth.  

Revelation 21:1 

My father was a World War I veteran with degrees 

in arts and engineering, and a devout Catholic. At 

the time of his death, when I was 14, he held the 

position of deputy chief engineer in the sewerage 

department of the Melbourne and Metropolitan 

Board of Works. 

My mother was a convert to Catholicism, due, she 

said, to the example of Cardinal Newman. She 

brought to the household a Swedish and un-

Australian respect for engineering. In spite of my 

fascination with mathematics, and even a passing 

interest in English literature when there was time,  

I was destined for engineering. There was nothing 

the Jesuits could do about it. 
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On 6 January 2013, Paul Grundy (12 May 1935-6 January 2013) died, after a very distinguished life and 

career. Professor Emeritus with Monash University, Paul was a consultant across many fields of 

engineering structures, especially his great love, bridges, such as the Westgate Bridge and in many places 

including in East Asia where he was a leading light on tsunami recovery and disaster preparation. His 

humanitarian approach to his work owes much to a period in the Newman Society in Melbourne, 

especially in the 1950s. Here, he experienced a deep spiritual training, and himself made a significant 

contribution to the life of this lay apostolate community.  

What follows is a paper he wrote about that experience, published in the collection Golden Years, 

Grounds for Hope - Father Golden and the Newman Society 1950-1966 (eds Val Noone, Terry Burke, 

Mary Doyle, Helen Praetz, 2008). The paper shows how, for Paul, work as an engineer was integrated 

within a deep spiritual life founded on a love of nature and of the life of Christ and his Incarnation. 
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Studying engineering in 1953 

I came to Melbourne University in 1953 with a much better idea than most freshers, I think, of what 

engineering and the university were about, thanks to the home engineering environment, my fascination 

with bridges and dams and three siblings starting at the university before me. I was politically and socially 

naive. I remember being part of the consensus of the time that bringing half-caste Aboriginal children into 

white foster homes, or actual adoption, was the best way to give them a chance in life. 

The engineering students had a view of their profession which was one of self sufficiency, competence to the 

point of smugness, and irreverence towards other disciplines as well as their own. It was very male. Failure 

rates were high. A society for social responsibility in science was formed in the 1950s, but there was much 

more activity in the SCIIAES, the Society for Confining Immoral Impulses among Engineering Students. 

There were discussions on the rôle of the profession and of engineering in society. Usually, it came down to 

Thomas Tredgold’s 1828 definition: “Engineering is the art of directing the great sources of power in nature 

for the use and convenience of man”. 

The enlarged Eildon Dam was opened in 1956. The plaque says it all. There was nothing that could not be 

achieved, given sufficient men, money, and machines. There were, of course, no women involved. None 

were enrolled in my year of civil engineering, as I recall. 

The notion of harnessing nature and conquering its extreme forces was, and is, pervasive in the civil 

engineering profession. Pride in meeting challenges, even at risk of the lives of the engineers and the 

workers, is still there today, as exemplified in the BBC series Seven Wonders of the Industrial World. 

Engineers, not doctors, take credit for eliminating typhoid in London, with the construction of the sewerage 

system. Yet in these ventures there was often little regard for the safety, health, and welfare of the workers. 

Bible and dominion of nature 

This view of the dominion of engineering over nature resonated with the education of most in the Christian 

tradition, with perhaps the most quoted scripture: “God blessed them, saying to them, ‘Be fruitful, multiply, 

fill the earth and conquer it’.” (Genesis 1:28) 

One might say that we have done that, so what now? Every word of that text is open to interpretation. 

Malthus had a hard time in my school. The notion of nurture is conspicuously absent from this text. 

Even the prophecies had the theme of dominance in the expectation of restoration in glory of the kingdom, 

interpreted as a temporal kingdom 

Make straight a highway for our God 

across the desert. 

Let every valley be filled in, 

every mountain and hill be laid low.  

Is 40:3-4 

This is the most succinct specification of a freeway that I know. These reflections approximate to my 

perception of engineering on entering the university, although they were not articulated at that time. 
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When I started at the university, my elder sister already had a degree in music. She was a member of the 

Student Representative Council at a time of considerable sectarian division. My elder brother was moving 

out of the university with a degree unfinished. My sister Leonie was heavily involved with the Newman 

Society of Victoria (NSV), and I had met many of their friends through the hospitality offered at home. I 

entered Newman College where there were still ex-servicemen completing degrees in medicine. 

Given that background, my induction into the NSV was easy, starting as a fresher with the NSV summer 

school at Toc H. 

My perception of creation 

In discussing my experience of the intellectual 

apostolate and what developed afterwards for me 

in the context of earth, I find it necessary to share 

my perception of creation. 

The sun is about 109 times the diameter of the 

earth. The average diameter of the earth’s elliptic 

orbit around the sun is 23,485 times the diameter 

of the earth. Apart from the tiny specks of 

Mercury and Venus, and the even tinier asteroids, 

the rest is empty space within this orbit. Yet the 

earth is essentially defined in its cosmic 

relationship to the sun by the mysteries of gravity 

and solar wind. 

The size of an atom consisting of a proton and an 

orbiting electron is about one angstrom, much, 

much less than a millionth of a millimetre. Yet the 

diameter of the orbit is about 100,000 times the 

diameter of a proton or a neutron. The proton is 

more than 1000 times the diameter of an 

electron. 

Similarly, the human body, viewed from the atomic perspective, is about 99.99 per cent empty space, give 

or take a few 9s, but it is a coherent body defined by the seemingly infinite relationships between the atoms, 

elements, molecules, cells, tissues, members, organisms and networks making up the whole. The 

relationships are a reality as much as physical elements. Relationships are part of the definition of the 

physical elements. It is, after all, the theory of relativity. 

I might go further and say that matter is defined by its relationships. In all cases the physical relationships 

can be revealed to us through mathematics if we are smart enough. How else to describe them? Conversely, 

mathematical speculation can lead us to identify matter beyond our imagination, such as quarks, leading us 

into a search for evidence of their existence. 

How do we go from matter to organisms? The double helix is a mathematical definition of relationships that 

define a particular organic form, present in every cell. The mystery of this is not lessened for my saying that. 

These microcosmic insights into what are essentially mysteries to me have helped me to articulate the 

mysteries of life and creation, but not to solve them. They do not explain the planet Saturn, the Sydney 

Opera House, the symbiosis between the mistletoe bird and the mistletoe, Mozart’s clarinet quintet, or 

Nelson Mandela. 

Paul Grundy Len Puglisi 
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There is an intriguing slide show on the internet, <Fantastic_Trip.pps.>, which starts with a view of a 

square metre of leaves on a tree. Each slide steps back by a factor of ten. Four steps and you are looking at a 

city. Seven steps and planet earth fills the screen. The expansion stops at 100 million light years, and still 

only a fraction of the universe expanding from the big bang is in the picture. 

Then the view shrinks from one square metre in tenthfold steps, so that soon one is viewing an individual 

cell, uniquely defined by its DNA. One sees a carbon atom, with six protons, six neutrons and six electrons 

in two orbits. The show stops at 10-16 metres, the boundary of our knowledge. 

If the intention of the slide show was to make me feel insignificant it had the opposite effect. It soon 

becomes evident that the centre of this show is a one square metre patch with a precise latitude and 

longitude in Florida. All I need to do is transfer the origin to my footprint. 

In the famous lines in Four Quartets, T S Eliot wrote: “At the still point of the turning world. Neither flesh 

nor fleshless; Neither from nor towards; at the still point, there the dance is.” 

I am told Aquinas said we must love ourselves if we are to love others. A relationship of love exists between 

two loving persons, mother-son, teacher-student. There is a glimmer of the divine Trinity here. 

Time as well as space is part of creation. This only deepens the mystery. To think that on the rim of the 

universe it is still day one of the big bang. Eliot again: 

Time present and time past 

Are both perhaps present in time future, 

And time future contained in time past. 

If all time is eternally present 

All time is unredeemable. 

Time to come back to earth, or Earth. Mostly, when we hear Genesis 1:28, we think of Earth even though 

creation in Genesis included the heavens, sun and moon, night and day. In practice, we only consider 

nature, that part of earth which humans can inhabit, the thin boundary layer between rock and sky. We dig 

into the crust to discover our past and monitor the atmosphere to anticipate our future. 

Climate the greatest hazard 

Sustainability originally meant consuming resources and living in such a way that future generations can 

live in the same way. The concept has expanded to include preservation of habitats so that all that can be 

treasured by humankind is sustained. Sustainability is denied by rampant consumption and pollution, 

where the human objective is wealth rather than wellbeing. Love of self and of others is replaced by 

ambition and dominance. 

The global earthshare for our ecological footprint, the useable land and sea area needed to sustain a human 

being, is around 1.8 ha per person. Earthshare is falling quickly as population rises. 

Earlier engineering was not exclusively about conquering nature. In 1953, environmental impact statements 

(EIS) were essential for major civil engineering enterprises. The EIS was often seen as hurdles to negotiate 

as quickly as possible in order to achieve the goal of contract completion. It was never required for 

buildings. Nowadays, it is seen as an integral part of responsible design, and there are star ratings for green 

building. 

Paul Grundy Len Puglisi 
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Leading consultants are adopting the ten bio-mimicry principles of Janine Benyus: Use waste as a resource; 

Diversify and cooperate; Gather and use energy efficiently; Optimise not maximise; Use materials sparingly; 

Clean up, not pollute; Do not draw down resources; Remain in balance with the biosphere; Run on 

information; Shop locally. 

To take the example of Melbourne, we are stuck with an infrastructure and inefficient lifestyle, profligate in 

its use of water and consumption of energy derived from brown coal. The problems are exacerbated by 

urban sprawl and population growth. We are divided on issues of transport, diverting our water (whose 

water?) from the north to Melbourne, dredging and dumping toxic waste in Port Philip Bay (who put it 

there?), desalination plants, wind energy farms spoiling the view. We are deeply divided. It is not simply 

that one end of the scale is love and the other exploitation. 

Climate change is the greatest hazard of the century. A hazard ignored becomes a disaster. My major 

commitment after retirement has been to develop a ‘Guide for disaster reduction on coasts’. Climate change 

is difficult to tackle while the sole measures of wellbeing are per capita income and economic growth, and 

while we are encouraged to covet our neighbour’s goods. 

The reduction of the impact of climate change and the mitigation of its effects are moral issues. They cannot 

be achieved by winning political battles or imposing legislation on an unwilling and unconvinced public. 

They can be achieved through a love of nature and of ourselves. It is at the heart of my apostolate. 

Incarnation still at the heart 

The incarnation is at the heart of my experience of the intellectual apostolate, starting in 1953. Our 

engineering group grappled with the mysteries through scripture. My perception of the fall moved from one 

of man’s disgrace and punishment for his disobedience to one of the corruption of the relationship of person 

to person and of people to God and nature. 

So we come to the world awaiting redemption, the title of Vincent Buckley’s paper in The Incarnation in the 

University of 1955. St Paul is pivotal to his position: 

For I think that what we suffer in this life can never be compared to the glory, as yet unrevealed, 

which is waiting for us. The whole creation is eagerly waiting for God to reveal his sons. It was not 

for any fault on the part of creation that it was unable to attain its purpose, it was made so by God; 

but creation still retains the hope of being freed, like us, from its slavery to decadence, to enjoy the 

same freedom and glory as the children of God. From the beginning until now, the entire creation, as 

we know, has been groaning in one great act of giving birth; and not only creation, but all of us who 

possess the first-fruits of the Spirit, we too groan inwardly as our bodies to be set free.  

Romans 8:18-23 

This underpins my life and my vocation. I believe that Jesus Christ, by his sacrifice, death and resurrection, 

has redeemed the world and not just saved my soul. But I look at the world - Mozart, Ghandi, Darfur, Plato, 

the Golden Gate Bridge, HIV, “one small step for man”, the Stolen Generation, “Sorry”, the Beatles, Boxing 

Day 2004 - and I think, “Yes and no”. 

The answer is that it is through us that the world is redeemed, a work in progress. The apostle Paul said, “I 

live now, not I, but Christ who lives in me” (Galatians 2:20). For me, it will always be a work in progress. I 

have to reconcile “My kingdom is not of this world” with “the kingdom of heaven is close at hand”. 
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Psalm 103 presents a vision of heaven, past, present, and future: it begins, “Bless the Lord, my soul / Lord 

God, how great you are / clothed in majesty and glory / wrapped in light as in a robe”. My hope is to witness 

a new earth, redeemed in time past, time present, and time future. This will require all my imagination, 

empathy, and intellectual endeavour. 

What has happened in the 56 years since I started at university is a dramatic sharpening of perception of 

the earth as a global village, both robust and fragile, of finite resources, often neglected. One no longer hears 

that the solution to pollution is dilution. To be a structural engineer it is no longer sufficient to be a master 

of solid mechanics. Now we need to understand sustainability, life cycle costs, and the impact of humans on 

the environment. Many more risks need to be considered and not just the risk of collapse. All can be 

achieved, in my view, through a greater love of the world. 

Mystery for Christians 

Here is the mystery for Christians: to love the world is to engage in its redemption. Like Christians, all can 

make poor or wrong decisions in expressing this love. By exercising the charity to think, all can express this 

love more positively. 

The UN Millennium Development Goals are an example of this love. Goal 1: Eradicate extreme poverty and 

hunger. Goal 2: Achieve universal primary education. Goal 3: Promote gender equality and empower 

women. Goal 4: Reduce child mortality. Goal 5: Improve maternal health. Goal 6: Combat HIV/AIDS, 

malaria, and other diseases. Goal 7: Ensure environmental sustainability. Goal 8: Develop a global 

partnership for Development. 

On ABC television’s Compass program on 18 November 2007, Imam Afroz Ali stated that “the issue of 

climate change is a moral issue”. Asked by Geraldine Doogue, “Is there a particular verse from the Koran or 

a saying of the Prophet that applies here?” he replied: “Definitely. There are two. Firstly, a person is making 

ablution. This is for worship. And he is using a little bit too much water. And the Prophet is saying to him, 

peace be upon him, that even if you were on the side of a river and you used much of the water out of it, this 

would be oppression to other people. The second statement, he makes himself. That if the end of world 

came and you were planting a tree, finish planting the tree. And might I also add the third Koranic verse. 

That God has given us this world in a balance. Keep the balance.” 

In any language, ‘bridge’ is a powerful metaphor, fundamentally about communication and relationship. 

The opening of the First Thai-Lao Friendship Bridge, funded by AusAID, across the Mekong River in 1994, 

was the occasion of the first meeting of the heads of government of the two nations. Bridges are signatures 

for a number of cities, Brooklyn, London, Sydney, San Francisco. In these achievements, one sees the link 

between highest human aspirations and engineering for a world in harmony with itself, towards a new 

heaven and a new earth. We live in hope 

However, the world is still being redeemed. Ambition replaces aspiration. The desire to be the most 

innovative, to build the longest, highest, biggest, most slender, to use the newest material, is often the 

driving force. There is an appalling frequency of collapse of major innovative bridges, about one in twenty 

over the past two centuries, mostly during construction, which should shame engineers. 
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I will close with an extract from Incarnation by Aileen Kelly: 

God sideways  

slides into the secular shyly 

at first, testing out the feel of selection 

instead of all-at-once; the fit of one skull, 

one culture; choosing to focus female or male. 

In this singular human he fetches up 

nose to nose against secular bewilderment. 

Paul Grundy began studying engineering in 1953, graduated and practised as a consulting engineer for a few years 

before doing research at Cambridge and is now emeritus professor in engineering at Monash University. He received 

an AM for his work on the ongoing safety of public structures. He can be contacted at 

<grundypaul@optusnet.com.au>. 
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